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ABSTRACT

A methodology is presented for survey and evaluation of existing build-

ings to determine the risk to life safety under natural hazard conditions

and estimate the amount of expected damage. Damage to both structural and

nonstructural building components resulting from the extreme natural envi-

ronments encountered in earthquakes, hurricanes, and tornadoes is considered.

The methodology has the capability of treating a large class of structural

types including braced and unbraced steel frames, concrete frames with and

without shear walls, bearing wall structures, and long-span roof structures.

Three independent but related sets of procedures for estimating damage for

each of the natural hazards are included in the methodology. The first set

of procedures provides a means for qualitatively determining the damage

level on the basis of data collected in field surveys of the building. The

second set utilizes a structural analysis of the building to determine the

damage level as a function of the behavior of critical elements. The third

set is based on a computer analysis of the entire structure. All three sets

of procedures are based on the current state-of-the-art. The procedures

are presented in a format which allows up-dating and refining. Numerical

examples illustrating application of the procedures are included.

Key Words: Buildings; damage; disaster; dynamic analysis; earthquakes;

hurricanes; natural hazards; structural engineering;

tornadoes; wind.

The methodology presented in this report is the result of a research

project and should be used by professionals competent in interpreting the

application and results. This publication of the methodology is intended

to assist professionals and not relieve anyone of professional accounta-

bility for the design and evaluation of structures. The National Bureau

of Standards, the Defense Civil Preparedness Agency and the authors are not

responsible for any action which may result from application of the method-

ology. The methodology should not be interpreted to and does not reflect the

policy of either the National Bureau of Standards or the Defense Civil

Preparedness Agency.
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SI Conversion Units

In view of present accepted practice in this technological area, U.S.

customary units of measurements have been used throughout this report. It

should be noted that the U.S. is a signatory to the General Conference on

Weights and Measures which gave official status to the metric SI system of

units in 1960. Readers interested in making use of the coherent system

of SI units will find conversion factors in ASTM Standard Metric Practice

f^uide, ASTM Designation E-380-72 (available from American Society for

Testing and Material, 1916 Race Street, Philadelphia, Pennsylvania, 19103)

Conversion factors for units used in this report are:

Customary Unit International

(SI ) , Unit

Conversi on

Approximate

Length inch (in)

foot (ft)

meter (m)^

meter (m)

1 in=0. 0254m

1 ft=0. 3048m

Force

Pressure
Stress

Energy

pound (Ibf)

kilogram (kgf)

pound per square
inch

( p s i
)

Kip per square
inch ( ks i )

inch-pound (in-lbf)

foot-pound (ft-lbf)

newton (N)

newton (N)

newton/meter'

newton/meter'

joule ( J

)

joule (J)

1 lbf=4.448N

1 kgf=9.807N

1 psi = 6895N/m^

1 Ksi - 6895 X lO^N/m^

1 in-lbf=0. 1 1 30 J

1 ft-lbf=l .3558 J

To rque

or

Bending
Momen t

pound-inch (Ibf-in) newton-meter (N-m) 1 1 bf -i n = 0 . 1 1 30 N-m

pound-foot (Ibf-ft) newton-meter (N-m) 1 1 bf -f t=l . 3558 N-m

Weight

or

Mass

pound (lb) kilogram (kg) 1 lb=0.4536 kg

Unit Weight pound per cubic foot kilogram per cubic 1 pcf=16.018 kg/m
(pCf) mofof>^L'n/niJ^meter (kg/m-^)

Vel oci ty feet per second Meter per second (m/s) 1 fps = 0.3048 m/s

(ft/sec. )

ArrPipr;,tinn feet per second, "leter per second
^ ft/sec^ = 0.3048 m/s'Acceleration

^^^^^^^ (ft/sec^) squared (m/s )

Meter may be subdivided. A centimeter (cm) is 1/100 m and a millimeter
(mm) is 1 /1 000 m.
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1. INTRODUCTION

1 . 1 BACKGROUND

Much of the loss of life and property in the United States from natural

hazards such as earthquakes, hurricanes, and tornadoes results from the in-

adequate performance of buildings in response to these extreme natural envi-

ronments. Past observations have shown, however, that buildings properly

designed, detailed, and constructed can withstand these environments. This

involves realistic assessment of the forces produced by the environment,

proper distribution of these forces to structural and nonstructural building

components and providing the necessary resistance to these components in

the design process, and continual inspection during construction to insure

the design is correctly executed in the field.

Improved building practices incorporating new knowledge relative to

natural environments and the performance of buildings will serve to mitigate

future losses. Continued updating of building codes and standards, taking

into account the latest research findings and experiences gained from past

performance of buildings, is one aspect of improved practice. Improved

practices, however, apply only to future construction. They do not affect

existing buildings. The response of an existing building to an extreme na-

tural environment will reflect the performance level inherent in the codes,

standards, and construction practices in existence at the time of design

and construction. During the life of the building, building practices con-

tinually improve reflecting the advancement of the state of knowledge. Thus,

the real margin of safety differs from that assumed at the time of design as

the state of knowledge and building practices advance. Also, deterioration

during the service life of the building affects the real margin of safety.

The need exists, therefore, to continually evaluate buildings with respect to

the potential hazard they pose when subjected to extreme natural environmental

conditions. Following such an evaluation, appropriate rehabilitation or

abatement procedures may be initiated to mitigate unacceptable hazards.

Several programs aimed at evaluating the hazard posed by existing build-

ings in the event of an earthquake have been initiated. The city of Long

Beach, California adopted an ordinance in 1971 requiring an evaluation of

the earthquake safety of all buildings within the city. Procedures for

conducting this evaluation, a hazard potential rating system, and alternative

actions for hazard reduction were developed by Wiggins and Moran [1.1].*

*See references listed in Chapter 6.
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Following the 1971 San Fernando earthquake, the Veterans Administration

undertook a program to evaluate the seismic resistance of the VA hospital

facilities located in earthquake prone regions which had not been designed

to resist earthquake forces [1.2]. The Naval Facilities Engineering Command

has also undertaken a program to evaluate existing naval facilities [1.3].

Several studies are underway in California, including projects in San Fran-

cisco and Los Angeles dealing with existing school buildings. Although these

programs are similar in nature, each uses a somewhat different method of

evaluation. Furthermore, since these methods involve evaluating buildings in

accordance with the requirements reflected in current building codes, they

do not provide an indication of the level of risk or explicit levels of

building performance in terms of life safety, protection of property, and

maintenance of vital functions. They also do not provide an estimate of the

amount of building damage to be expected.

Despite these current diverse activities, knowledgeable professionals

recognize that "there presently are no nationally recognized effective, sys-

tematic and economical procedures for assessing the hazards of existing

buildings for future loads"[1.4]. Recognizing this, the National Bureau of

Standards and the Defense Civil Preparedness Agency initiated a project in

June 1972 as part of the Cooperative Federal Program on Building Practices

for Disaster Mitigation to develop a methodology for survey and evaluation

of existing buildings to determine the risks to life safety under natural

hazard conditions. While it is intended that the methodology will be incor-

porated into DCPA's National Shelter Program, its application can be extend-

ed to similar programs in the public and private sectors.

This report presents the methodology including the technical rationale

involved in the development, instructions for applying the methodology and

numerical examples illustrating its application.

1.2 OBJECTIVES OF SURVEY METHODOLOGY

The methodology developed herein deals with survey and evaluation pro-

cedures for existing buildings to determine the risk to life safety under

natural hazard conditions. While the safety of building occupants cannot be

evaluated directly as a consequence of a particular natural event, it can

be related to building performance and resulting damage to the building.

For example, partial or total collapse of a building involving structural

damage and damage to nonstructural elements are potential hazards to the

lives of the occupants.
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In developing the methodology, consideration was given to establishing

economical procedures applicable to a large number of buildings and a wide

variety of structural types. It was designed for nationwide application.

In meeting these requirements, evaluation procedures consistent with current

professional practice reflecting the state-of-the-art were incorporated in

the methodology. The procedures are presented in a format which will facil-

itate incorporation of new knowledge as it becomes available. The elements

comprising the procedures are presented in a modular form so that each ele-

ment can be updated separately.

The methodology may also be used to evaluate the effects of alternative

rehabilitation techniques for hazardous structures. It thus provides a tool

for upgrading existing buildings by identifying items needing strenghteni ng

or repair.

1.3' SCOPE OF SURVEY METHODOLOGY

The natural hazard loading conditions considered in this methodology

are those encountered in earthquakes, hurricanes, and tornadoes. While the

source mechanism is different for each of these geophysical processes, they

all impose dynamic loading. Existing historical seismic and meteorological

data are used in the methodology for determining the magnitude and recur-

rence interval for these hazard loadings. For earthquakes, recorded seis-

mic data were used to prepare seismicity tables for determining expected

ground motion, see Appendix G. For wind loading, recently adopted standards

are used. Selection of the hazard loading for a particular building evalua-

tion must be made by the user. The loadings provided with the methodology

or appropriate values supplied by the user may be employed.

The types of structures considered include braced and unbraced steel

frames, concrete frames, shear wall structures, combination frame and shear

wall structures, bearing wall structures, and long-span roof structures.

Although no specific limitations are imposed on application of the method-

ology, it is intended for buildings with substantial occupancy, i.e., fifty

or more people. One-and two-story residential buildings, therefore, are

not considered.
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For surveys involving a large number of buildings, it is advantageous

to utilize several different techniques to expedite the evaluation process.

For example, due to age and type of construction, certain buildings can be

easily identified as potentially hazardous without resorting to a rigorous

analysis. Other buildings, because of their functional nature and struc-

tural type, may warrant a detailed analysis. In view of this, three sets

of evaluation procedures were included in this methodology, each set repre-

senting a different level of analytical sophistication. Hereafter, these

three sets are referred to as the Field Evaluation Method, the Approximate

Analytical Evaluation Method and the Detailed Analytical Evaluation Method.

In the Field Evaluation Method buildings are evaluated on a qualitative

basis in terms of structural characteristics, structural configuration, and

the degree of deterioration of the building. Information on these are ob-

tained from a field survey. This method provides a rapid, inexpensive means

for identifying clearly hazardous structures or potentially hazardous ones

requiring a more detailed analysis to estimate damage.

In the Approximate Analytical Evaluation Method, buildings are evaluated

in terms of the behavior of critical structural members. The procedure re-

quires an analysis of the structure to identify critical members and determine

the stress level induced in these members by the extreme environments. A

set of building plans, specifications, and construction drawings are needed

to obtain the necessary data required to perform the analysis The method

can be used to determine the damage level for buildings identified by the

Field Evaluation Method as requiring further analysis.

In the Detailed Analytical Evaluation Method the damage level is evalua-

ted on the basis of the energy capacity of the structure. This procedure re-

quires the use of a digital computer program for the evaluation. As in the

Approximate Analytical Evaluation Method, the building data needed for input

to the computer program would be obtained from a set of building plans,

specifications and construction drawings. It is envisioned that this pro-

cedure would be used for more complex structures or critical facilities such

as hospitals, communication centers, etc.

In all three methods, an acceptable level of damage is not specified

since it varies with the usage and function of the building. For example,

while damage to partition walls in an office building causes an obvious

economic loss and possible life safety hazards, similar damage in a hospital

may cause a significantly greater life safety hazard. Thus, interpretation

of levels of damage predicted by the methods as they relate to life and

property losses must be exercised by the user.
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1.4 ORGANIZATION OF THE REPORT

The first part of the report deals with the technical basis and ration-

ale involved in development of the methodology. The second part illustrates

application of the survey and evaluation procedures included in the method-

ology. The first part includes chapters 2 through 4 and the second part,

the Appendices.

Chapter 2 discusses, in general terms, the factors which must be in-

cluded in a hazard evaluation of existing buildings. Natural hazard load-

ings arising from earthquakes, hurricanes, and tornadoes are discussed.

The current state of knowledge on modeling techniques for various types of

structures and analytical methods for evaluating structural response to

dynamic loading are also included. The failure modes for structures sub-

jected to each of the three natural hazard loadings are described.

Chapter 3 outlines the development of each of the three evaluation

methods including the manner in which the various factors discussed in

chapter 2 were taken into account in each method. The assumptions and

limitations of each method are discussed. The effective use of the

three methods for surveying a large number of structures is also con-

si dered

.

Chapter 4 includes an illustrative example of a building evaluated by

each method for earthquakes, hurricanes, and tornadoes. For each natural

hazard considered, the structure is analyzed for these extreme environments

and the results obtained from each method are compared.

Appendix A includes the Data Collection Form for the Field Evaluation

and Approximate Analyti cal Methods and instructions for collecting the data

in a field survey. A completed sample form is given for illustration.

Appendix B contains the procedures for the Field Evaluation Method.

The manner in which building data are considered in the evaluation procedure

and definition of the structural and nonstructural quality rating schemes

used are included.
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Appendix C contains the procedures for the Approximate Analytical Evalua-

tion Method. It describes data needed for this method. Procedures for

identifying critical members in a structure are presented.

Appendix D contains additional examples of completed data collection

forms and analyses by each of the three methods.

Appendix E contains the computer program user's manual for the Detailed

Analytical Evaluation Method.

Appendix F contains a listing of the computer program for the Detailed

Analytical Evaluation Method.

Appendix G contains United States Seismicity Tables obtained using the

theory presented in the Detailed Analytical Evaluation Method.
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2. FACTORS AFFECTING NATURAL HAZARD EVALUATION

2.1 GENERAL

This chapter presents the reader with a brief overview of the different

components which are present in a damage evaluation methodology. The physi-

cal character of the natural disaster loading mechanisms is summarized in

section 2.2. This is followed by a general introduction to structural model-

ing (section 2.3) and structure response (section 2.4). Section 2.5 pre-

sents a pictorial description of the damage induced by the past occurrence

of major natural hazards.

2.2 NATURAL HAZARD LOADINGS

A . Earthquake Loading Considerations

Through much of seismic mythology two ideas recur. The first of these

is that something was imprisoned within the earth -- a whale, a giant mole,

a storm, or the monstrous children of Mother Earth. The second is that earth-

quakes had something to do with the sea; in Greek mythology, Poseidon,

brother to Zeus and god of the sea, is also the "Earthshaker," and devoutly

feared

.

For many years, geophysi ci sts have attempted to describe the actual

counterparts of these mythical animals and storms. At the same time, they

have tried to relate these unseeable subterranean forces to their surface

manifestations -- the building of mountains, the bending of ocean trenches,

the tearing of seafloors, the apparent drifting of continents, volcanic

eruptions, and earthquakes.

Figure 2.1 shows the planet Earth to consist of a thin crust two or

three miles thick under the oceans and as much as 25 miles thick beneath

the continents that covers the large, solid sphere of the rock mantle,

which descends to about 1800 miles. Below the mantle is the outer core

and at about 3200 miles depth the inner core. The province of earth-

quakes recorded thus far is from the crust to a maximum depth of about

450 miles.

Conditions thought to prevail in this high-pressure earthquake zone

cannot be simulated in existing laboratories because at the base of the

mantle the pressure is about 11,000 tons per square inch and the tempera-

ture is about 10,000 degrees Fahrenheit. These pressures produce a rigidity

in mantle rock about four times that of ordinary steel, with an average

density about that of titanium.
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The very solid mantle rock behaves over periods of millions of years,

like a very sluggish fluid. The temperature difference between the white-hot

region near the earth's core and the cooler region near the earth's crust

drives slow-moving cycles of rising and descending currents in the mantle

rock itself. These currents rise beneath the ocean floor, thrust up the mid-

ocean ridges, and generate the stresses which produce spine-like transverse

cracks and shallow earthquakes. This is currently believed to be the mecha-

nism which causes material to well up through the crust, replacing and spread-

ing the old seafloor, and pushing drifting continents apart. Where these

currents begin their descent at the edges of the continents they produce mas-

sive folding in the form of trenches and mountain ranges. These regions are

the sites of the deeper earthquakes and of most volcanism.

Stresses generated in the earth's crust and upper mantle by convective

currents are stored and under normal circumstances the rocks deform plasti-

cally, releasing pent-up energy before it builds to catastrophic levels.

However, when stresses accumulate too rapidly to be removed by plastic flow,

some structural compensation is necessary. Large blocks of material are

slowly forced into highly strained positions along faults and held in place

by a supporting structure of stronger materials. Finally, the stresses

cause the supporting rocks to rupture, thus triggering a fracture. The sides

of the rebounding fault move horizontally with respect to one another

(strike-slip), vertically (dip-slip), or in combinations of such motion.

Sometimes all the released energy goes out in one large wrench, fol-

lowed by trains of smaller tremors, or aftershocks. Sometimes the fault

shift is preceded by the small structural failures, and foreshocks are there-

fore detected.

The slip along a fault sends out four basic types of seismic waves.

Two of these wave types travel through the earth and the other two types

travel only at the surface of the earth. The two types of waves which

travel through the earth are called P and S waves and the two which travel

along the surface are called Love and Rayleigh waves.

The primary (P) wave is longitudinal and propagates through both liq-

uids and solids, and is usually the first signal that an earthquake has oc-

curred. The P wave is the swiftest seismic wave, its speed varying with the

material through which it passes but the speed is usually less than 4 miles

per second.
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As the compressi onal phase of the P wave passes through the earth,

particles are pushed together and displaced away from the disturbance. The

ra ref acti ona 1 phase dilates the particles and displaces them toward the

earthquake source. For an object imbedded in the ground, the result is a

series of sharp pushes and pulls parallel to the wave path.

The secondary (S) wave is a transverse wave and it travels at approxi-

mately one-half the speed of the primary wave. With a period and amplitude

of about 2 times the associated P waves, these shear waves displace parti-

cles at right angles to the direction of wave travel. The vertical compo-

nent of this movement is somewhat dampened by the opposing force of gravity;

but side-to-side shaking in the horizontal can be quite destructive. Where

the motion is perceptible, the arrival of the S waves marks the beginning of

a new series of shocks.

The two surface waves are called Love and Rayleigh waves. The period

of these waves is much greater than the body waves (e.g., 30 or more seconds

versus less than two seconds). Love waves are shear type waves in the hori-

zontal direction whereas Rayleigh waves are elliptical vertical waves. The

speed of these waves is about 2-3 miles per second with the Love being

slightly faster than the Rayleigh.

There are two parameters which are commonly used to describe the "size"

of an earthquake. One parameter called the Modified Mercalli I n tens i ty is

an indication of an earthquake's apparent severity at a specific location.

The intensity is prescribed by experienced observers using an I to XII in-

tensity scale, see table 2.1. The primary disadvantage of this scale is

that it is subjective. The Richter Magni tude of an earthquake is a measure

of the energy released by an earthquake. The magnitude is based upon mea-

surements of ground acceleration amplitudes on standardized instruments.

Earthquakes of magnitude 5 or greater, usually generate ground motions

which are potentially damaging to structures. Since the Richter Magnitude

is on a logarithmic scale an earthquake of magnitude 6 has thirty times more

energy release than a magnitude 5 earthquake and an earthquake of magnitude

7 has one-thousand times more energy than a magnitude 5 earthquake.

Magnitude also provides an indication of earthquake energy release,

which intensity does not. Written in terms of equivalent tons of TNT, [2.1].

log^Q W = - 4.82 + 1 .5M (2.2.1 )

where

W = tons of TNT

M = Richter magnitude
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Table 2.1 MODIFIED MERCALLI INTENSITY (MMI) SCALE

I. Not felt except under especially favorable circumstances.

II. Felt by persons at rest, on upper floors, or favorably placed.

III. Felt indoors. Hanging objects swing. Vibration like passing of light trucks.
May not be recognized as an earthquake.

IV. Hanging objects swing. Vibration like passing of heavy trucks or sensation of
a jolt like a heavy ball striking the walls. Standing motor cars rock. Win-
dows, dishes, doors rattle. Glasses clink. Crockery clashes. Wooden walls
and frames creak.

V. Felt outdoors; direction estimated. Sleepers wakened. Liquids disturbed,
some spilled. Small unstable objects displaced or upset. Doors swing, close,
open. Shutters, pictures move.

VI. Felt by all. Persons walk unsteadily. Windows, dishes, glassware broken.
Knickknacks, books, etc., off shelves. Pictures off walls. Furniture moved
or overturned. Weak plaster and masonry D cracked. Small bells ring (church,
school). Trees, bushes shaken visibly, or heard to rustle.

VII. ' Difficult to stand. Noticed by drivers of automobiles. Hanging objects quiver.
Furniture broken. Damage to masonry D, including cracks. Weak chimneys broken
at roof line. Fall of plaster, loose bricks, stones, tiles, cornices, also un-
braced parapets and architectural ornaments. Some cracks in masonry C. Waves
on ponds; water turbid with mud. Small slides and caving in along sand or
gravel banks. Large bells ring. Concrete irrigation ditches damaged.

VIII. Steering of automobiles affected. Damage to masonry C; partial collapse. Some
damage to masonry B; none to masonry A. Fall of stucco and some masonry walls.
Twisting, fall of chimneys, factory stacks, monuments, towers, elevated tanks.
Frame houses moved on foundations if not bolted down; loose panel walls thrown
out. Decayed piling broken off. Branches broken from trees. Changes in floor
or temperature of springs and wells. Cracks in wet ground and on steep slopes.

IX. General panic. Masonry D destroyed; masonry C heavily damaged, sometimes with
complete collapse; masonry B seriously damaged. General damage to foundations.
Frame structures, if not bolted, shifted off foundations. Frames racked. Ser-
ious damage to reservoirs. Underground pipes broken. Conspicuous cracks in
ground. In alluviated area sand and mud ejected, earthquake foundations, and
craters

.

X. Most masonry and frame structures destroyed with their foundations. Some well-
built wooden structures and bridges destroyed. Serious damage to dams, dikes,
embankments. Large landslides. Water thrown on banks of canals, rivers, lakes,
etc. Sand and mud shifted horizontally on beaches and flat land. Rails bent
si i ghtly

.

XI. Rails bent greatly. Underground pipelines completely out of service.

XII. Damage nearly total. Large rock masses displaced. Lines of sight and level
distorted. Objects thrown into the air.

Definition of Masonry A,B,C.D

Masonry A

Good workmanship, mortar and design; reinforced, especially laterally and bound
together by using steel, concrete, etc.; designed to resist lateral forces.

Masonry B

Good Workmanship and mortar; reinforced but not designed in detail to resist
lateral forces.

Masonry C

Ordinary workmanship and mortar; no extreme weaknesses like failing to tie in

at corners but neither reinforced nor designed against horizontal forces.

Masonry D

Weak materials, such as adobe; poor mortar; low standards of workmanship, weak
horizontally.
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Table 2.2 shows the energy-released, felt area, distance felt and maxi-

mum expected MMI for various magnitude earthquakes.

Utilizing past earthquake history one can obtain a general feeling for

the seismicity of various regions of the United States. Figure 2.2 shows a

map of the Continental United States with historically recorded maximum Mer-

calli Intensities through 1965. Utilizing historical data of this type it

is possible to create a macro-seismic risk map of the United States and such

a map is presented in the Uniform Building Code [2.5] and is shown in

f i gures 2 . 3 and 2.4.

The previous description of seismicity does not directly relate to the

analysis or design process because it is not expressed in terms of a parame-

ter appropriate for such use. Because the earthquake loading is a dynamic

phenomenon, potential description parameters must be related to the ampli-

tude, duration or frequency content of earth shaking. If the loading on a

structure is to be treated as an equivalent static loading then the maximum

site ground acceleration is found to be an acceptable description parameter.

While most building codes approach the earthquake problem on this level, the

specification of building site response spectra is more rational for build-

ing structures and can be considered to be state-of -the-practi ce . The actual

mechanics of generating earthquake loads is described in detail in chapter

3; however, for the present discussion it is sufficient to state that the

characterization of such spectrum requires a knowledge of maximum earth-

quake induced acceleration or velocity. Therefore, it is logical to char-

acterize the seismicity of a region by its maximum expected acceleration or

vel oci ty

.

One approach to the characterization of the potential earthquake dis-

tructiveness of a particular region involves the specification of the maxi-

mum earthquake accelerations. Figure 2.5 shows a map for the State of Cali-

fornia which indicates one expert's opinion of the maximum ground motion

which can be expected [2.6]. These estimates are meant to be conservative

and to represent upper bounds.

An alternate approach is the specification of maximum expected earth-

quake accelerations corresponding to a particular structural life. Such an

approach is based on probabilistic concepts and enables the earthquake

engineer to select a maximum acceleration based upon an acceptable level of

risk for the conditions of service, the life of the structure which is to be

designed and also upon his own view of acceptable level of risk.
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Figure 2.4 Seismic Risk Map of United States
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Figure 2,6 shows one such map for the southern California area [2.7].

The methodology presented in section 3.4 of this report can alternatively

be used to create seismic zoning maps. At the present time, such maps do

not exist; however, the maximum hardrock velocities for several United States

cities are shown in table 2.3. These maximum velocities are based upon earth-

quakes of a 100 year return period.

The preceding methods of characterizing seismic activity are often cal-

led macro-se i smi c i ty characterizations because they characterize large geo-

graphic region. Micro-seismic characterization is an improvement upon macro-

seismic characterization in the sense that it attempts to characterize the

seismicity of a smaller, or more local, region. Because of governmental

considerations, micro-seismic characterization (often called micro-zoning or

seismic element zoning) is most commonly done for city or county governments.

In such a study, the local soil conditions and the location of local earth-

quake faults can be studied in more detail and more accurately incorporated

into the seismicity characterization. The descriptive parameter for the

micro-sei smi ci ty study can still be either deterministic (i.e., specifying

the maximum possible ground acceleration) or probabilistic (i.e., specifying

the maximum acceleration based upon structural life and acceptable level of

risk). As an example of such a micro-seismic characterization, figure 2.7

shows a micro-seismic zoning map for the City of Long Beach, California [1,1].

The loads on a structure generated by an earthquake can result from ten

basic mechanisms:

1

.

Shaking the structure

2, Shaking the ground beneath the structure, causing settlement

3. Shaking the ground beneath the structure, causing
fa i 1 ure

foundation

4, Ground lurching

5. Ground liquefaction

6. Earth surface faulting

7.

8,

Slope failure into or beneath structure

Tsunami water wave

9. Seiche water wave

10, Dam failure and resulting water surge loads.

This study deals with only loading mechanism No, 1 since the greatest

percentage of expected earthquake damage results from this failure mechanism.

B . Wind Loading Considerations

The wind load exerted on a structure from non-tornado and hurricane con-
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ditions is a very significant design factor. A building must be designed for

loads resulting from severe winds and often, from a design point of view, it

is these wind loads and not the earthquake loads which govern the design.

Figure 2.3 showed a seismic risk map for the United States as presented

in the Uniform Building Code [2.5]. This map characterized in a general way

the historical seismic activity of the United States. Figure 2.8 shows a

relative characterization of wind loading over the United States as presented

in the Uniform Building Code. Section 3.4 of this report presents a more

detailed discussion of the loading problem. However, at this point it is im-

portant to recognize, that wind loads are regionally dependent. In fact, the

same macro- and micro-regional concepts which have been alluded to for seismic

characterization apply to wind characterization where the local geographical

conditions strongly influence the local wind environment at a site.

C . Tornado Loading Considerations

A tornado is a violently revolving column of air. A funnel is caused by

violent convection from intense sun heating of the ground, aided by opposing

winds of greatly differing temperatures. The tornado develops below a heavy

cumulo-nimbus cloud mass. The funnel may reach the ground where it is then

dragged by friction. The tornado dies out in the reverse direction. Rotation

of the funnel may be either clockwise or counterclockwise. The diameter of

the funnel is usually around 1,000 feet, although there may be considerable

variation. Because of the rotating character of the funnel there exist high

wind speeds at the eye of the tornado (ranging up to about 300 miles per hour)

and, because of centrifugal effects, the barometric pressure at the eye is

very low. An updraft of wind at the center of the tornado may have wind

speeds up to 200 miles per hour.
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Table 2.3 MAXIMUM HARDROCK VELOCITIES FOR EARTHQUAKES OF 100

YEAR RETURN PERIOD.

STATE: CITY MAXIMUM HARDROCK VELOCITY
(inches/second)

Alaska : Anchorage 2 .608

Arizona : Phoenix 0 .213

Arkansas : Little Rock 0 .855

California : Los Angeles 4 .656

: Sacramento 1 .001

: San Diego 1 .112

: San Francisco 7 .101

Georgia : Atlanta 0 354

Hawaii : Honolulu 0 .203

: Hilo r .760

Idaho : Idaho Falls 0 .511

Illinois : Chicago 0 .
5"7'5

Indiana : Indianapolis 0 556

Kansas : Wichita 0 239

Kentucky : Louisville 1 080

Massachusetts : Boston 0 562

Missouri : St. Louis 1 778

Montana : Helena 5 849

Nebraska : Omaha 0 226

Nevada : Las Vegas 2 356

: Reno 1 930

New Mexico : Albuquerque 1 174

New York : New York 0 910

Ohio:Cincinnati 0 5 6&

Oklahoma: Oklahoma City 0 486

Oregon : Eugene 1 551

: Portland 1 702

Pennsylvania : Pittsburgh 0 298

South Carolina : Columbia ;
0. 391

Tennessee :. Memphi s 1 . 979

Utah : Salt Lake City 2 . 616

Washington : Seattle 1 . 801

Washington, D.C. 0. 347
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Figure 2.7 Micro-zoning Map for the City of Long Beach,

Cal i f orni a
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Most United States tornadoes occur east of the Rocky Mountains in the

eastern region of the Great PI ai ns --f rom Iowa to Texas. Figure 2.9 shows a

map of the United States summarizing the mean annual frequency of tornado

occurrences. Paths of tornadoes are usually short, ranging from several

miles to a few hundred miles and they travel from southwest to northeast at

speeds ranging from 10-50 miles per hour. Tornadoes are most often formed in

association with thunderstorms, and therefore, accompanying hail or rain is

common

.

Since a tornado is a violent disturbance involving high wind speeds, the

common approach for the design of buildings is the specification of a design

wind velocity. This velocity is used to calculate loading on the structure

using experimental and/or analytical wind velocity-wind pressure relationship.

The dynamic character of the wind pressures on the structure, as well as

the structure itself, are usually incorporated into the design process by

using a gust factor. This factor multiplies the predicted static wind pres-

sures which, when used in response calculations, will be approximate but

acceptable for engineering purposes.

D, Hurricane Loading Considerations

A hurricane is a tropical storm, originally applied to storms in

the West Indies only, but a term now applied to this type of storm in

other parts of the world. The name is derived from the word "hurracan"

of the Arawak-speaki nq Indians of the West Indies.

In the eastern United States the hurricane season lasts roughly from

June to October. In midseason, August and September, hurricanes develop

mainly near or to the east of the Lesser Antilles. Early and late in the

season, in June and from the latter part of September onward, the area

with most frequent formation is the western Caribbean. The Gulf of Mexico

also is a breeding ground for hurricanes, as is the Pacific just off the

Central American coast, see figure 2.10.

After formation, most hurricanes move northwest, gradually turning

more directly north as they move out of the tropics. The United States

intercepts all hurricanes moving northward in the Gulf, and since the land

mass extends further east with increasing latitude, it also intercepts many

hurricanes moving northward on the ocean side of Florida. Some of the most

extensive damage suffered from hurricanes has been sustained in New England.

This damage has resulted partly from the wind, especially the effects of

wind upon the sea near coasts, but also from floods following heavy rains in

the mountainous sections of New England.
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Figure 2.9 Mean Annual Frequency of Tornados 1953-1962
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Hurricanes result from convective heating. The moist, warmed air at the

water's surface, being lighter than its environment, is forced up and replaced

by the cooler, denser, surrounding air which blows spirally inward around the

center or "eye" (see figure 2.11). The rotation is counter-clockwise.

The speed of travel of the hurricane ranges from 10 to 30 miles per hour

and its diameter, when matured, varies from 25 to 500 miles. Like a tornado,

the barometric pressure in the "eye" is low. Heavy precipitation and high

wind speeds (i.e., greater than 75 miles per hour) accompany hurricanes.

The loads on buildings resulting from hurricanes are, like tornadoes,

assumed to be related to wind velocities. Mean wind velocities and resulting

wind induced building pressures are amplified to take into account the dynamic

characteristics of the winds and the building. A gust factor is used for this

ampl ification.

2.3 STRUCTURAL CHARACTERIZATION

The continuous evolution of analytical and experimental structural

engineering enables the engineer to continuously improve upon his analytical

representation of reality. Increased application of the computer in recent

years has enabled the engineer to use a more detailed analytical model of a

building. However, in the final analysis the choice of an analytical model

continues to primarily depend upon the following three factors: (1) the type

of loading -- static or dynamic, (2) the desired response parameters, and

(3) the geometric and structural layout of the building.

If the loading acting on a building is static then only the building's

stiffness characteristics need be modeled. The analytical building model

may be detailed or gross. Models of the former type usually involve matrix

methods wherein the stiffness characteristics of each building member are

represented using a member stiffness matrix. These elemental stiffness

matrices are then combined to form the complete building stiffness matrix.

The model resulting from this approach is often referred to as a finite

element model. At the other extreme, building models of the latter type

represent all structural members at a particular floor with one interstory

stiffness element. The detailed building model is usually used when the

engineer is concerned with estimating the stresses in the structural members

whereas the gross model is used to obtain general estimates of building

floor displacements.
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Dynamic loads acting on the building introduce the additional variable

of building mass. Modeling is usually accomplished by lumping at the floor

level the dead weight of the floor slabs plus the tributary weight of all

columns, window walls and partitions. This model is used in almost all

building studies even though analytical techniques do exist for rationally

representing the mass properties of all structural components. The lumped

mass model is used because it enables one to write more efficient computer

programs and because the error introduced by such a model seems to be accept-

able in light of other uncertainties in the response problem.

Recognizing that the hazards considered herein induce lateral loading, it

is important in analyzing the structure to clearly distinguish between the

vertical load resisting elements and lateral or horizontal load resisting ele-

ments. The considerations involved are discussed in detail in Chapter 3.

Two structural characterization considerations which are attracting

considerable earthquake engineering research effort at the present time are

(1) soil structure interaction and (2) torsional building response. The soil

structure interaction problem is discussed in reference [2.8]. At the present

time there exist two general areas of discussion and research. The first

involves modeling of the subsurface soi 1 -bu i 1 d i ng system. Finite element

techniques exist for modeling building foundations with irregular geortietric

shapes and arbitrary soil strata. However, these methods do not prove com-

pletely adequate in the representation of the far field boundary conditions.

Continuum mechanics solutions can very nicely model the radiation damping

aspects of the problem but prove to be inadequate for arbitrary irregular

basement and common boundary conditions. While it may be possible to recon-

cile a common soi 1 -structura 1 interaction approach, any such attempt at this

time seems premature because to date the amount of available full scale in-

formation from past earthquake experience is not sufficient to prove or dis-

prove any of several commonly accepted approaches.

The torsional response of buildings during earthquake and wind excita-

tion has been observed [2.9]. This torsional response results from two

sources. First, if a building has an irregular floor plan such that the

building center of mass and center of stiffness do not coincide then trans-

lation loading components will produce torsional floor response. Moreover,

since little is known about the damping present in torsional modes of vibra-

tion it may also be that even for symmetric buildings differences in damping

values for the various modes may produce torsional floor motions. The second

source of torsional response is the loading itself. This loading takes the

form of a twisting component of ground motion [2.9] for the earthquake prob-

lem and a floor story torque for wind forces. While analytical modeling
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techniques exist for representing the three dimensional stiffness and mass

characteristics of a structure, further research remains to be done using

full scale test results before the loading and modal damping coupling can be

adequately characterized.

At the present time, a consensus does not exist regarding the manner in

which these effects should be accounted for in design. Neither effect, there-

fore, was included in the methodology presented herein. An approximate proce-

dure for considering the forces resulting from the torsional moment associated

with buildings having an irregular floor plan has been included in the Approx-

imate Analytical Evaluation Method (Section 3.3 page 3-36). It is reasonable,

to expect, however, that it will only be a short time, perhaps 5 to 10 years,

before a consensus of opinion can be reached on how these factors can be in-

corporated in design and damage evaluation. It would then follow that their

inclusion in the methodology presented would become appropriate.

2.4 BUILDING RESPONSE ANALYSES

The response of the building is obtained using either a static or a

dynamic analysis. A static response analysis is common in wind, tornado, and

hurricane problems wherein the dynamic character of the response is usually

incorporated via a gust factor. This gust factor is usually dependent upon

such dynamic parameters as fundamental building period and damping. This

factor multiplies mean static loads to obtain a design loading for static

analysis. In earthquake response studies a static response analysis is used

when one uses the procedures recommended by most codes.

A nonlinear static analysis is possible with existing analytical tech-

nology; however, due to the uncertainties in the building and loading para-

meters, it is not commonly utilized in practice.

There are two basic choices available to the engineer when using a

linearly elastic dynamic analysis procedure. One choice is hereafter referred

to as the Modal Analysis Method and the other is referred to as the Direct

Integration Method.

Either static or dynamic analyses may be used in connection with the

evaluation procedures described in Chapter 3.
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The modal analysis method involves the calculation of the natural periods

and mode shapes of vibration of the building. These dynamic response para-

meters enable the engineer to mathematically define a set of distributed co-

ordinates which characterize the deformed shape of the building. These

distributed coordinates are usually referred to as normal mode coordinates

and experience indicates that whereas many hundreds or perhaps thousands of

physically identifiable discrete coordinates at the junctions of beams and

columns may be necessary to specify the deformed shape of the building a

significantly smaller number of distributed coordinates can be used to define

the approximate deformed shape of the building within acceptable engineering

accuracy. Mathematically, the discrete coordinates are obtained using a

matrix transformation of the normal coordinates.

The primary motivation for using distributed normal mode coordinates in

building dynamics is that when cast in this way, the dynamical equations of

motion for the building are uncoupled second order differential equations

identical in form to the equations of motion obtained for a simple single

degree of freedom oscillator. Therefore, the building's dynamic response is

expressed as the summation of a weighted series of single degree of freedom

oscillator responses. Moreover, physically understood terms that are appro-

priate for single degree of freedom system description (e.g., natural period

of vibration and percent critical damping), are also description parameters

for the building problem. This extension of single degree of freedom concepts

to the solution of a complex building's response enables the engineer to re-

tain a physical feeling for the problem (i.e, engineering insight) and it is

this factor that primarily accounts for the wide usage of the mode analysis

method. Parenthetically, it is noted that this engineering insight enables

an engineer to verify at intermediate steps in the solution process the num-

bers generated by the computer program and therefore, he can have more confi-

dence in the accuracy of the computer generated answers.

The modal analysis method offers the engineer two analysis options - a

response spectrum or a time history solution. A response spectra solution

in the earthquake problem requires as input the response spectra of building

base motion. The time history input requires an acceleration versus time

historyofbasemotion.

The direct integration method involves a straightforward numerical

solution of the matrix dynamic equation of motion at each instant in time.

In this method the building's natural periods and mode shapes of vibration

are not calcul ated

.
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While modal damping must be specified in the modal analysis method,

the direct integration method requires the specification of a complete

system damping matrix. In practice the latter is usually estimated from

test data using modal response.

The calculation of the nonlinear dynamic response of a building can be

accomplished in a straight forward manner using step-by-step solution tech-

niques as has been demonstrated by many authors. However, at the present

time there appears to be two significant drawbacks to the widespread appli-

cation of such nonlinear response algorithms. First, dynamic tests on full-

scale structural components have not been numerous and there exists consid-

erable uncertainty in the dynamic behavior of actual building components

under earthquake type excitations. One can expect significant advances in

this area in the next few years. Second, the financial expense of performing

a nonlinear dynamic analysis on buildings can be great. Unless the building

under consideration is a special structure for which a significant amount of

money is allocated for a dynamic analysis, the engineer cannot afford to per-

form such an analysis.

2 . 5 NATURAL HAZARD DAMAGE EXPERIENCE

It is expected that buildings will experience damage when they are sub-

jected to extreme natural forces such as those resulting from earthquakes,

hurricanes, and tornadoes. There are exceptional cases in which buildings

should not sustain damage such as nuclear reactor facilities. Damage to such

buildings are not considered herein. In this section types of damage observed

in past natural disasters which are most likely to occur are presented.

There is a fundamental difference in the way in which lateral loads are

transmitted to a building from earthquake and from wind. In the case of

earthquake, the load is transmitted to the building from its base. Thus,

the entire building as well as the building contents will experience the

force. In general, the magnitude of this force which individual members ex-

perience is proportional to their mass. On the other hand, in the case of

wind, the load is transmitted to the building through its envelope. Thus,

the cladding and its supporting members experience the initial effects of

the wind load. Except for the structural members, the interior of the build-

ing including its contents will not experience the wind loads directly as

long as the envelope remains intact. Therefore, the damage a building will

sustain from these two natural events is different. In the remainder of this

section, damage resulting from earthquake and wind is discussed separately.
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Building Damage due to Earthquake

Current building codes anticipate that damage will occur to buildings

when subjected to severe earthquakes. While not specified in the main body

of the code, the Intent of the seismic provisions in the present codes are

to provide adequate resistance so that:

1. No damage would be sustained by the building in minor

earthquakes

,

2. No structural damage, but minor nonstructural damage

would be sustained by the building in moderate earthquakes,

3. Structural damage as well as nonstructural damage would be

sustained by the building without collapse in severe earth-

quakes.

Since a moderate earthquake is considered to be about a Richter magnitude of

4.0, any earthquake greater than this level would be expected to cause damage.

The extent of damage, in general, is dependent on the building's dynamic

characteristics, strength, durability, and stiffness. Damage experience In

the past has shown that buildings deficient In any one of these have suffered

severely. In addition, nonsymmetrical disposition of lateral load resisting

systems could lead to an unfavorable response of the building, thereby Induc-

ing severe damage. Nonstructural elements not securely attached to structural

members also suffer damage when the building is shaken by earthquakes. The

extent of damage to these elements is dependent on the type of connections

and their strength and stiffness.

Momen t - re s i s t i n g unbraced frame structures are relatively more flexible

than braced frame and shear-wall structures. Adequately designed structural

members can undergo the resulting large deformations without severe damage.

Nonstructural elements and the building contents may however suffer signifi-

cant damage. Braced frame structures and shear-wall structures, on the other

hand, are relatively stiff and less ductile than moment-resisting unbraced

frame structures. If not adequately designed, these buildings can fail In

a non-ductile manner. Because of their smaller interstory drift these struc-

tures may suffer less nonstructural damage.

The types of damage discussed above were well documented for the 1972

Managua earthquake. The Banco Central Building, a moment resisting unbraced

frame structure, experienced very extensive nonstructural damage, while It

suffered moderately severe damage to structural members. On the other hand,

the Banco de American building, a shear wall structure, suffered extensive

structural damage to shear girders which are a part of shear core providing

the main resistance to lateral forces. This building being relatively stiff,
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however, suffered little damage to the nonstructural elements and its con-

tents. Detailed discussions of the performance of these two buildings are

given in reference 2.10.

In general, structural members in moment resisting frames that suffer

significant damage are columns and the panel zone at beam-column joints.

Most of the column damage occurs at the ends. In the case of concrete frame

structures, crushing of concrete with buckling of reinforcing bars and dia-

gonal tension cracks, are usual modes of failure (fig. 2.12). For steel

frame structures, local buckling of columns is a usual mode of failure (fig.

2.13). Panel zone failures in concrete and steel frames in a past earthquake

are shown in figures 2.14 and 2.15.

Shear wall structures tend to fail in a non-ductile manner. Columns,

piers, and floors and roofs acting as diaphragms tend to be severely damaged.

Cracks formed in these members are illustrated in figures 2.16, 2.17, and

2.18. Failure of concrete floor diaphragm under high shear force is shown

in figure 2.19.

Bearing wall structures are also relatively stiff. In order for this

type of structure to survive an earthquake, the walls must remain intact in

the vertical position. Many unreinforced or inadequately reinforced masonry

bearing walls have generally sustained severe damage. Total collapse of such

masonry structures is not uncommon. A typical old masonry infilled concrete

frame structure near collapse is shown in figure 2.20. A severely damaged

masonry bearing wall is shown in figure 2.21.

In shear-wall or load-bearing structures, lintels and shear beams that

link shear walls sustain severe damage when not adequately designed. An

example of such a failure is shown in figure 2.22.

Since the damage to structural and nonstructural members is due to the

lateral motion of the building during an earthquake, the magnitude of the

resulting inter-story drift can be related to the level of damage a building

might sustain. The inter-story drift is incorporated in the development of

the damage evaluation methods presented in this report and is used as an

index in determining the level of damage.
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Damage to buildings may result from non-uniform distribution of stiff-

ness in plan and discontinuity of stiffness of the building along its height.

These cause torsional deformations in addition to the flexural deformations

resulting from the earthquake motions. Structures falling in this category

are those buildings having irregular shapes and large differences in stiff-

ness between stories. When a relatively stiff portion of a structure is

supported by a flexible lateral load resisting system, the structure responds

to ground shaking like an inverted pendulum and the flexible portion sustains

the most damage. This type of failure was observed in the 1971 San Fernando

earthquake and is shown in figures 2.23, 2.24, and 2.25.

Nonstructural elements can significantly alter the expected performance

of the structure. In the Venezuela earthquake of 1967, many failures of con-

crete frame structures were attributed to the unexpected forces produced in

frame members resulting from partitions acting as stiff shear walls. Detailed

discussions of structural failures resulting from this type behavior are

given in reference 2.11.

Failure of nonstructural elements pose a threat to the occupants of the

building. Falling partitions, light fixtures, shelving, and the like are

very hazardous. Furthermore, debris piled in corridors and stair wells (fig.

2.26) would be a barrier to egress and a hazard in the panic conditions

during evacuation of the building.

Building Damage due to Extreme Wind

It has been observed that properly designed and constructed modern

buildings will stand up relatively well under extreme winds. There is no

documented evidence that indicates a complete collapse of engineered multi-

story buildings in severe winds. To date, only three completed highrise

buildings suffered severe damage to the structural frame. Two buildings in

Miami, Florida were subjected to hurricane winds of 152 mi 1 es-per-hour in

1926 and were distorted severely [2.12]. The third one in Lubbock, Texas was

subjected to estimated tornado winds of over 150 miles-per-hour in 1970 and

suffered severe damage to the structural frame [2.13]. This building was

displaced laterally to such an extent that many interior gypsum block par-

titions suffered extensive damage.

Structures that are highly susceptible to severe wind damage are one-

or-two story industrial buildings with long-span roof, one-story pre-engi-

neered structures and residential structures including mobile homes. Damage
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to these types of structures from high winds is well documented [2.13, 2.14,

and 2.15]. Extreme local wind pressures, usually negative in character, are

common causes of failures of building elements. Uplifting of roofs and sep-

aration of exterior cladding from the building are the results arf extreme

suction forces. Several examples of such failures are shown in ft#K/«s 2.2 7

through 2.32. Damage to windows and other exterior cladding may reswTt from

missile impact of wind-born debris, such as gravel from the roof* ^jacent

buildings and other objects such as building materials stored at a flaalrby

lumberyard. Severe damage to glazing of a high-rise building from *ind-born

gravel in the Lubbock tornado is shown in figure 2.33.

It has been shown that proper anchorage of roof, exterior cladding and

window frames, can substantially reduce wind damage [2.16]. The anchorage

factor is considered in the evaluation of damage to these items in the damage

evaluation methods. In addition, inter-story drift values are used in asses-

sing partition and glass pane damage in shear as these are related to sway

motion of the building.
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Figure 2.12 Compression Failure of Reinforced Concrete Column
at Upper End.
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Figure 2.17 Diagonal Tension of Reinforced Concrete Column
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Figure 2.18 Diagonal Tension Cracks in Concrete Pier
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Figure 2.20 Severely Damaged Unreinforced Masonry

Wall Frame Structure
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Figure 2.21 Diagonal Cracks in Unreinforced

Masonry Load-Bearing Wall
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Figure 2.22 Failure of Door Lintel



Figure 2.24 Distorted Light Wood Frame Structure
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Figure 2.26 Staircase Littered with Debris of Enclosure
Partitions

Figure 2.27 Partial Loss of Roof due to a Hurricane
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Figure 2.31 Window Damage at Corner of Building

Figure 2.32 Wall Damage due to Local Wind Pressure



M|p m m m m

Figure 2.33 Glazi ng Damage due to Wind-Born Debri
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3. DAMAGE EVALUATION METHODOLOGY

3.1 INTRODUCTION

This chapter presents a description of the three damage evaluation

procedures included in the Damage Evaluation Methodology. Each procedure

represents a different level of analytical sophistication. Each considers

natural loading conditions encountered in earthquakes, winds, hurricanes and

tornadoes. Existing historical seismic and meteorological data are used for

determining the magnitude and recurrence interval for these hazard loadings.

The types of structures considered include braced -and unbraced steel frames,

concrete frames, shear wall structures, combination frame and shear wall

structures, bearing wall structures, and long-span roof structures.

The three damage evaluation methods are referred to as the Field Evalua-

tion Method, the Approximate Analytical Evaluation Method and the Detailed

Analytical Evaluation Method.

Section 3.2 outlines the Field Evaluation Method. In this method build-

ings are evaluated in terms of structural characteristics, structural config-

uration and the degree of deterioration of the building. A field survey of

the building is used to gain information on these parameters. This method

provides a rapid, inexpensive means for identifying clearly hazardous struc-

tures or potentially hazardous ones requiring a more -detailed analysis to

estimate damage. Chapter 4 presents an example of this method and Appendix

B contains the procedures for using the method.

In the Approximate Analytical Evaluation Method, presented in section

3.3, buildings are evaluated in terms of the behavior of critical structural

members. The procedure requires an analysis of the structure to identify

critical members and determine the stress level induced in these members by

the extreme environments. A set of building plans, specifications, and con-

struction drawings are needed to obtain the necessary data required to per-

form the analysis. The method can be used to determine the damage level for

buildings indentified by the Field Evaluation Method as reqjjiring further

analysis. Chapter 4 presents an example of the method and Appendix C contains

the procedures for using the method.
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In the Detailed Analytical Evaluation Method presented in section 3.4,

the damage level is evaluated on the basis of the energy capacity of the

structure. This procedure requires the use of a digital computer program for

the evaluation. As in the Approximate Analytical Evaluation Method, the

building data needed for input to the computer program would be obtained from

a set of building plans, specifications and construction drawings. It is

envisioned that this procedure would be used for more complex structures or

critical facilities such as hospitals, communication centers, etc. Chapter

4 presents an example of the method. Figure 3.1 presents a schematic of the

method which is used to evaluate buildings. The procedures for this method

are given in Appendix E.

Prior to a detailed reading of this chapter, it is suggested that the

reader examine the complete chapter to obtain an overall view of the complete

methodology. Three items will be apparent from such an overall examination.

First, each evaluation method can, in most cases, be conducted independently

of the other two and hence is basically self-contained. Second, all three

methods utilize professional engineering experience as expressed through

codes. Of course, the Detailed Analytical Evaluation Method, because of its

state-of-the-practi ce goal attempts to project beyond the present codes in

many respects. Third, the amount and diversity of material for each method

is considerable. The attempt was made, therefore, to present each method in

such a manner that the user may read, study and master the methods one at a

time. Some repetition of tables and figures was used with reader ease in

mind and with the desire to reduce cross-referencing between sections.

Considering that there are three evaluation methods, a natural question

to ask is, "Which method should I use for my building?" After studying the

three methods it will be seen that for buildings which may be in serious

danger^ or for special structures of high public importance, a complete study

shffiujlldi be performed. This involves use of all three methods. Each will pro-

vfd'e valuable engineering insight into the potential forms and types of struc-

tural! damage. While the detailed analytical evaluation method utilizes more

state-of-the-art representation of loadings and matrix analytical modeling

methods it is usually desirable to have this augmented by the feel for struc-

tural comp^aiT.e.nt performance obtained from the other methods.

The enafn^eering time and cost is of course a function of the method

selected. In general, the detailed analytical evaluation method will involve

the most time and will provide the best prediction of damage. However,

options exist within the computer program of the detailed analytical evalua-

tion method which only require limited information and can be used for ob-

taining "ball park" estimates of damage.

3-2



INPUT

• Environmental Data
for Earthquake,
Wind ^nd Tornado as
Required for Selected
Hazards

• Structural Modeling
Data According to
Specified Modeling
Option

START ^

SUBROUTINE:

L0ADS

SUBROUTINE:

STRUCT

• Damping Type
• Ductility to Failure
• Interstory Drift-

To-Yield

SUBROUTINE:

DYNAMC

Building Data
Needed to
Compute Pres-
sure Distribution
(Dimensions, Floor
Weights)

• Roof Configuration
Data and Analysis
Options

Damageability Data
(Quality Factors)

SUBROUTINE:

STATIC

SUBROUTINE:

LSRia^F

SUBROUTINE:

DAMAGE

STOP ^

• Compute Site Earth-
quake Loads

• Define
Structural
Model

NO

• Evaluate Dynamic
Response to Site
Ground Motion

NO

NO

• Evaluate Equivalent
Static Response to
Wind and Tornado

• Evaluate Equivalent
Static Response of
Long-Span Roof to
Uplift and Ponding

• Evaluate Structural and
Non Structural Damage to
Building Due to Earth-
quake, Wind, and/or
Tornado

Figure 3.1 Schematic of Program

3-3



3.2 FIELD EVALUATION METHOD

A . Introduction

The Field Evaluation Method can be used where evaluation results do not

need to be as refined as would be expected from the other two methods. This

method is particularly applicable if building plans are not available.

The purpose of the field evaluation is to determine the adequacy of the

facility in question to resist the natural hazards of earthquake, wind and

tornado that the facility may be subjected to.

The site will be assigned by the user an MMI intensity for earthquakes,

a probable wind intensity and exposure and the probability of tornado occur-

rence. It may be determined that the possibility of a particular building

being subjected to one of these natural hazards is so r&mote that it need not

be evaluated for this hazard. The rest of the information necessary for

evaluation of a structure by the Field Evaluation Method must be obtained from

a field inspection or from plans (if they are available) or both. If plans

are available, they should be checked in the field to see that they represent

the "as built" condition. Data Collection Form-'S have been prepared for noting

most of the pertinent items that will be required to fill out the rating forms

for the building evaluation. The Field Evaluation Method is accomplished by

completing the evaluations required on the FM forms. For assessing the earth-

quake hazard, form FMA-1 on the vertical resisting structural systems, form

FMA-2 on the horizontal resisting structural systems, and forms FMB-1 and

FMB-2 on non-structural items are used. For assessing the wind hazard, form

FMA-1 and FMA-2 are used as for earthquake, FMC-1 is also used for the struc-

tural system, and FMC-2 is used for non-structural items. For assessing tor-

nado hazards. Form FMD is used. A resume form FME is provided to indicate

the overall capability of the structural system. For rating the structural

systems, a 1 to 4 numerical rating is used. For non-structural items a letter

rating of A,B,C or X is used. A copy of each of the forms noted in this sec-

tion are shown in Appendix B and should be referred to for the following dis-

cussion.

B . Ratings of the Structural Systems - Earthquake and Wind (FMA Forms)

FMA Forms are provided for Field Evaluation Method ratings of the struc-

tural systems. Since earthquakes do not have a prevailing direction of

motion, buildings are rated for their capability to resist lateral forces in

the direction of each principal axis. Therefore, a separate rating is given

for longitudinal and transverse resisting elements.
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If there is little difference between longitudinal and transverse

resisting elements, one of the ratings may be filled out and the other noted

"Similar to ." The horizontal resisting elements (diaphragms or

horizontal bracing) in most cases will have similar ratings in both dir-

ections except where the diaphragms or bracing may not be complete between

vertical resisting elements in each direction.

On Form FMA-1, "General Ratings (GR)" are assigned to the various types

of framing in order to account for past performance and the degree of uncer-

tainty that the building would perform in a manner anticipated for the type.

These ratings are based on damage experience and judgment. For instance, it

may be known that a building is a steel frame structure, but unless plans

are available, it may not be possible to determine whether the beam-column

connections are moment- res i sti ng , or to what degree they are moment-

resisting. In such cases it is suggested that the Type B rating be used.

Similarly, in concrete where a visual inspection cannot determine the extent

of reinforcement, it will not be known whether the frames are designed to

resist moments and forces from horizontal motions. Type D is suggested

for this case.

Wood stud walls may have various types of sheathing or combination of

sheathing and plaster. For wood frame buildings of Type K, where plywood

sheathing is used and is well nailed and blocked, a rating of 1 is suggested;

otherwise, use the 2 rating.

The General Ratings for wind vary in some cases from those for earth-

quakes. Unless a building is very long and narrow, the total wind force

acting on the building as a whole (except for tornadoes) is usually less

than the earthquake force. In general, buildings of heavy construction in

any area are less susceptible to wind than to earthquake damage when compared

to buildings using light const>^uction.

For masonry buildings of Type E, wind ratings of 2 or 3 are listed. As

examples, if the masonry shear walls divide a building into nearly square

areas, use the 2 rating. If a building is long and narrow, say 150 ft x

50 ft, with no interior walls that will act as shear walls, use the 3 rating.

For wood frame buildings of Type K, where it can be confirmed that there

is well nailed and blocked plywood sheathing, use a wind rating of 2. Other-

wise, use the rating of 3.
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The column headed "Symmetry of Resisting Elements" describes the eccen-

tricity between the center of mass of the structure and the center of stiffnes

of the vertical resisting elements. Thus, in a building where the only shear

walls are the exterior walls with only one opening in the center of the

opposite walls, and the building plan is rectangular, the building would be

classified as Symmetrical. On the other hand, a two-story rectangular

structure with nearly solid side and rear walls, but with a front wall al-

most entirely glazed with perhaps only four small piers or columns, would

be classified as Very Unsymmetri cal

.

In the case of a multi-story building with a complete vertical load-

carrying frame (i.e., without bearing walls), with columns uniformly spaced

and reasonably uniform in size, a Symmetrical or Fairly Symmetrical classif-

ication would be given. Whether or not beams or girders frame into the

columns with connections capable of taking significant bending moments may

affect the symmetry. Portions of the building may have girders framing into

columns in one direction with light beams or slabs framing to columns in the

other direction. In such cases, the stiffness or rigidity of such bents

would be greatly different and thus affect the symmetry. If plans are avail-

able, the symmetry can readily be determined; if not, best judgment should be

exerci sed

.

Symmetry can be greatly affected by location of mass. For instance,

there may be only a partial third story over two full stories. This could

produce dissymmetry unless the vertical resisting elements are correspond-

ingly increased under this third story area.

Where rigid concrete floor, or roof diaphragms are involved, the effect

of unsymmetri cal vertical resisting elements is reduced, since such dia-

phragms can develop considerable torsion. For this reason, two rating num-

bers are provided for unsymmetri ca 1 systems - with the lowest number to be

used where concrete diaphragms are present.

Some buildings have very rigid vertical resisting elements (such as

shear walls) in the upper stories, but these are omitted in the lower story.

This leaves only the columns and girders acting as a moment resistant frame

for the horizontal resistance. A flexible first story such as this can

create a dynamic response which could be very adverse and in a severe earth-

quake, could cause severe damage unless the design is based on an analysis

considering dynamic response. Unless computations are available which show

that this has been done, the Symmetry rating should be given a one point

increase, but need not exceed 4.
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The column headed "Quantity (Q)" refers to the number of vertical resis-

ting elements. If there are many long shear walls this rating is 1. If

there are so few shear walls that each is vital to resist lateral motions,

the rating could be as much as 4. Intermediate conditions would have ratings

between these extremes. One exception would be when shear walls occupy at

least 75% of the exterior wall length, in which case the quantity rating

would be 1 even though no interior walls are present.

In the case of moment-resisting frame structures of steel or concrete,

both the strength and number of columns is important. For the usual case of

multiple 20 ft to 35 ft bays, the Quantity rating would be 1. There are

cases, however, where an entire building may be supported by only 4 large

columns. In such cases the failure of one support would cause collapse. A

Quantity rating of 4 would be appropriate. Similar reasoning would provide

each building with its individual Quantity rating. In multi-story structures,

the Quantity rating should be made for the worst condition in any story

1 evel .

Since Symmetry and Quantity values are interrelated and dependent on

each other, a combined factor (SQR) will be used as a Sub-Rating. The SQR

rating is the average of the Quantity rating and the Symmetry rating.

The columns headed by "Present Condition (PC)" is where wall cracks and

other damage as described on the DC Form, see Appendix A, is evaluated.

"Other Damage" may be damage caused by deterioration from lactic or tannic

acid (frequently found in dairy or slaughterhouse facilities) or from severe

popping of concrete caused by the use of reactive aggregates. The degree of

damage in such cases can only be estimated by visual observation for the

Field Evaluation Method ratings.

For vertical resisting elements consider "Quantity" and "Symmetry" com-

bined as one factor and "Present Condition" as another factor with which a

weighted average is found to produce "Sub-Rating (SRI)." This formula is

based on experience. The procedure for finding the "Sub-Rating" is shown

on Form FMA- 1

.

On Form FMA-2, horizontal resisting elements (floors or roofs) are

evaluated. These are important elements in the capability of a building to

withstand lateral forces. In earthquakes, the lateral forces originate at

the centers of mass or weight. In the case of wind, the forces are usually

applied laterally at the exterior walls and also with positive or negative

pressures on the roof.
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The floor or roof systems act as horizontal diaphragms to distribute

horizontal forces to the vertical resisting elements, such as shear walls,

moment-resisting frames, or braced frames. This diaphragm action is similar

to that of a horizontal plate girder spaning between the vertical resisting

elements and may be continuous over several supports. In this analogy the

floor itself may be compared to the plate girder web, and the marginal beams

walls (chords) compared to plate girder flanges. The floor or roof system,

acting as a girder web, is primarily a shear resisting element. The

marginal beams or girder flanges (chords) in diaphragm action are primarily

subjected to axial loads of tension or compression. Figure 3.2 shows ex-

amples of marginal concrete beams acting as chords. Wood, steel, or rein-

forced masonry beams also used where applicable.

Shears are transferred by the anchorage between floor or roof and the

shear walls or frame members. The DC form has spaces for describing these

anchorage connections. The determination of the adequacy of anchorage or

connections involves considerable judgment unless computations are made.

The provisions of the local building codes may assist in this. If the date

of construction of a building is known the applicable building code require-

ments of that data may be determined. If the governmental agency granting

a permit had a good enforcement record at the time, it is probable that the

anchorage details conform to the code requirements then in effect. There

are areas, however, where there is or has been very little building code en-

forcement in the past. In such cases, conformance with code requirements

applicable at the time of construction may be very questionable and greater

dependence on visual inspection is necessary.

Where the floor or roof systems are of cast-i n-pl ace concrete and are

placed integrally with portions of the shear walls or frames, generally

a good anchorage with shear transfer capacities can be assumed dependent

on the concrete strength, concrete slab thickness and amount and anchorage

or reinforcing steel. The rating given would be 1 or 2.

With metal deck systems, the diaphragm values are dependent on the deck

configuration, attachment between units, gage and attachments to supports.

Where a structural concrete topping slab is used, dowels or other connections

to supporting and marginal members may be used. The welding pattern of deck

to steel supporting members has a large influence on the shear capability of

this type of deck, as well as the ability of the deck to transfer horizontal

loads to vertical resisting elements or chord members. Screw-type connection

of metal decks to steel supporting members are sometimes used in lieu of

welds. Figure 3.3 illustrates some typical metal deck connections.
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WALL REINFORCEMENT.

DETAIL A

Figure 3.2 Ty pi ca

1

DETAIL B

Concrete Diaphragm Chord Details



MARGINAL PUDDLE
WELDS

END CONNECTION TO SUPPORTING BEAMS

Figure 3.3 Typical Deck Connection Details
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Wh«r« W90d floor or roof systems are used as horizontal diaphragms, the

C9ii»«cti (MIS to shear w^lls and frame elements is also very important. In

artas whera lateral force resistance is not required by code, there is a

com«only used detail where floor joists or roof rafters are "fire-cut" into

a masonry wall and anchored to the wall with a tee head se 1
f - re 1 eas i ng steel

anchor, usually 5/8 in or 3/4 in diameter. This anchor has a 90° bend which

is inserted into the side of the wood member. This is a good detail for fire

hazard since it allows a burned joist to fall and pivot without pulling in

the wall. However, this type of anchorage has very little value in trans-

ferring horizontal shear from floor to wall and is generally not accepted as

a satisfactory earthquake resistant anchorage detail unless supplemented by

other anchorage and shear transfer methods.

In many cases, it will not be possible to visually examine some of

these connections and anchorage details. The plans, if available, may show

these connection details. However, some clues may be available. For in-

stance, the attic space may be accessible. If so, the connections of the

roof to the walls may be seen with a flashlight. If the roof rafters are

"fire-cut" into the bearing masonry walls and anchored with the T head

anchors previously described, it is reasonable to assume that such walls

are not reinforced unless there is real evidence to the contrary. Any

information that can be obtained about the fastening of elements in the

roof and floor system should be noted on the forms. The ratings on Form

FMA-2 for "Anchorage and Connections (A)" are approximate, recognizing

the difficulty in a thorough evaluation without calculations.

The flexibility of diaphragms is quite important. A rigid diaphragm

will distribute horizontal forces to vertical resisting elements in pro-

portion to the relative rigidities of those elements. A flexible diaphragm

cannot do this and the distribution of lateral forces is therefore depen-

dent on the masses tributary to the vertical resisting elements. The dia-

phragms, if very flexible, could be insufficient support for the wall ele-

ments, permitting the walls to fail as cantilevers. However, actual damage

from lateral forces caused by flexible diaphragms has generally not been

sevtere. For this reason the lower limit of 2.5 on the Rigidity Rating (R)

has b»en used so as to reduce the importance of this factor in comparison with

other factors in the overall rating. Figure 3.4 illustrates the relative

effects of diaphragm stiffness on the distribution of lateral force to the

vertical elements, e.g. columns and shear walls.
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RELATIVE RIGIDITIES

SCHEMATIC PLAN

FLEXIBLE DIAPHRAGM

Figure 3.4 Relative Effects of Diaphragm Stiffness

on Distribution of Lateral Forces to

Vertical Resisting Members
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For the Field Evaluation Method, where there will be no analytical

evaluation, reasonable approximations must be made as to rigidity. The

suggested classes of rigidity are as follows:

Diagonal wood sheathed floors or roofs.

Straight wood sheathed floors or roofs.

Corrugated iron roofing (screw fastened).

The existence of tension and compression chords for the diaphragm or

horizontal bracing may or may not be easily determined by visual inspection.

In the case of a steel frame industrial type structure with exposed roof, the

steel members may be visible. In reinforced concrete buildings, a portion of

the exterior concrete wall near the floor line can act as a chord if reinfor-

ced. There will probably be some horizontal reinforcing steel, but without

plans the capacity of the chord is unknown. In such a case use a Chord

Rating (C) of 2. In masonry walls known to be unrei nf orced , it is probable

that no chord steel has been provided; in such a case use a Chord Rating of 3.

In wood frame walls, where rafters or floor joists bear on a double plate, a

chord can be formed by this double plate.

The Sub Rating (SR2) is assigned the highest individual rating as the

individual ratings of horizontal resisting elements are independent of one

another.

Semi -Fl exi bl

e

Rigi d

Semi -Rigid

Fl exi bl

e

Diaphragm of cast-i n-pl ace concrete.

Metal deck diaphragms with structural concrete topping.

Metal deck systems made up of one fluted element and

one flat element.

Pre-cast concrete elements with structural concrete

topping

.

Horizontal steel bracing.

Steel deck systems with insulating concrete fill.

Well blocked and nailed plywood.

Double diagonal sheathing or straight sheathing plus

diagonal sheathing.

Metal decks with fluted elements only.

Unblocked plywood.
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C. Rating of Other Life Hazards - Earthquake (FMB Forms)

Forms FMB are provided for the evaluation of life hazards originating

from sources other than the basic structural systems. These ratings assess

the individual element hazard only. For the purpose of this method, the

following additional life hazards are considered:

Collapse of Exit Corridor or Stair Enclosure Walls.

Collapse of Other Partitions.

Glass Breakage

.

Falling Exterior Appendages or Units of Wall Cladding.

Excessive Gas Leakage.

Fal 1 i ng Cei 1 i ngs .

Falling Light Fixtures.

Collapse of Exit Corridor or Stair Enclosure Walls (FMB-1)

If exit corridors or stairs are enclosed by brittle, unreinforced mas-

onry wall elements, the wall elements may become badly cracked in a severe

earthquake, particularly those which are tightly enclosed by the structural

frame. Sometimes they even appear to explode. This is the type of failure

that can occur where earthquake motions are parallel to the walls. Where

the earthquake forces are normal to the plane of the wall, the walls will

tend to bend as a slab. If they are incapable of taking tension, they could

fail in flexure. When walls are only of moderate height, the anchorage of

walls to frame elements could be critical. Failure of the anchorage could

allow a wall to topple over.

Where the exit enclosure walls are well reinforced, they may crack

when subjected to severe earthquake motions. Because of the basketing

effect of the reinforcing steel, collapse is much less probable. The risk

of having a wall falling out to injure people or having debris clutter up

the exit way is reduced. The same comments apply to unreinforced and re-

inforced concrete walls.

Exit way enclosure walls using metal studs and plaster may have some

cracks, but there is a considerable basketing effect so that only small

portions would tend to fall. Thus the life hazard risk is considerably less.

The use of dry wall over metal studs forms a wall that can take some distor-

tion. Some cracks may occur, usually at the dry wall joints and some fasten-

ings may come loose. However, the life risk here is also comparatively low.

The fastening and support of the top and bottom tracks is important so that

the entire wall will not topple. Wood studs and plaster can take consider-

able distortion also and are considered in the low risk category as far as a

hazard to occupants is concerned.
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Collapse of Other Parti ti ons ( FMB-2

)

The same comments apply here as to exit corridor or stair enclosure

walls as to the causes of damage and type of damage expected. In buildings

where the vertical loads are supported by a standard frame system, however,

these "other partitions" are more likely to be non-bearing and removable.

In many cases they will be supported by the floor below and attached to the

ceiling but not to the structural floor above. The anchorages in both cases

are important to the stability of the partitions during an earthquake. This

is discussed under the "Falling Ceilings" hazard.

Glass Breakage ( FMB-2

)

Glass breakage can occur when the glazing and setting of the glass does

not permit sufficient movement of the enclosing structural frame relative to

the glass pane. For instance, if the story-to-story drift of a building

were 1/2 inch and the glass pane were of a height equal to half the story

height, a quarter inch of play in the glazing setting would be required.

Otherwise the glass will crack. Most of the glass breakage during earth-

quakes is caused by forces parallel to the plane of the glass. This is in

contrast to wind, where risk of breakage is a result of relatively higher

normal pressure and glass may break in flexure.

The Uniform Building Code (1973 edition) as published by International

Conference of Building Officials contains minimum glazing requirements,

shown here in table 3.1 [2.5]. These requirements are reproduced as a guide

to recommended hazard reduction requirements in areas where earthquakes are

anticipated. If possible, the conformance to these provisions should be

determined where glass windows and doors are so located that breakage could

endanger life in public ways, exit corridors or stairs. Some typical de-

tails providing for drift are shown on figure 3.5.

Falling Exterior Appendages or Units of Wall CI addi ng ( FMB-2

)

Exterior appendages or wall cladding elements, unless properly anchored

to the basic structure, pose a high hazard to life if located above a public

way or other locations where people will normally congregate or pass. Ex-

terior appendages may be architectural ornamentation of cast stone, precast

concrete, or terra cotta. These are relatively heavy. On the other hand,

some may be made of sheet metal and be comparatively light. Wall cladding

may be heavy or light and composed of thin veneer or stone, clay products, or

metal. The degree of hazard depends primarily on the anchorage which should

be able to resist lateral forces or motions which are a function of the

weight of the element, the flexibility of the frame, and the seismicity of

the area involved. Both spacing and strength of anchors should be deter-

mined. See table 3.2 for a listing of the probable type of anchorages to be

found for different wall cladding materials.
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Excessive Gas Leakage ( FMB-2

)

The breaking of gas lines during an earthquake can result in excessive

leaks which would lead to serious fires or explosions. Special automatic

gas shut-off valves have been developed for areas of high seismicity which,

if used, would mitigate this hazard. Flexible type connections just outside

a building are sometimes provided to minimize the risk of a rupture at that

point. A typical specification for earthquake valves reads as follows:

"Earthquake valves shall be furnished complete with remote manual

control. This control shall be mounted in an acceptable location

on the exterior of a building or meter enclosure 6 f t 0 i n above

grade and shall consist of continuous unspliced phosphor cable in

galvanized steel screw pipe with brass roller elbows at each change

of direction in the line."

The presence or absence of such connections should be noted.

Falling Ceiling (FMB-2)

Falling ceilings frequently have been a high hazard to life. As a build-

ing sways during an earthquake shock, a suspended ceiling may sway with its

own natural period of vibration unless braced to walls or braced to struc-

tural floors with diagonal braces (usually wires). Where tee-bar system

members or rolled channels terminate at a wall or other structural member,

the attachment is frequently very loose and may easily slip off its support,

causing the adjacent ceiling area to drop. After observing damage to sus-

pended ceilings in recent earthquakes, earthquake resistant recommendations

have been and are still being formulated to control this damage. Few

existing structures are provided with ceilings designed to meet these require-

ments.

As a rule of thumb, the present state-of-the-art requires that suspended

ceiling systems be provided with X-brace wire diagonals in addition to the

usual vertical wire hangers with the spacing of these wire hangers limited to

the X-bracing's ability to carry laterally 20% of the ceiling weight. The

ceiling weight should include the weight of light fixtures supported later-

ally by the ceiling system. Where removable or dejnountabl e partitions termin-

ate at the ceiling they must also be stayed laterally by the ceiling system

and the lateral force should be added in when the adequacy of the bracing

system is analyzed. Where bracing is not used and the ceiling system members

are tied firmly to exterior walls or structural elements, the continuity of

ceiling framing members should be investigated as well as the end connections

to the walls.
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Falling Light Fi xtures ( FMB-2

)

Heavy light fixtures should generally be independently supported from

the floor or roof above. Such fixtures will tend to sway and are actually

pendulums. Anchorage of lighting fixtures is described in chapter 13, page

8-11, of the Tri-Service Manual [3.1]. This is reproduced here.

Lighting Fixtures in Buildings : In addition to the requirements

of the preceding paragraphs, lighting fixtures and supports will

conform to the Standards for Safety L)L-57 and requirements given

herei naf ter

.

a . Materials and Construction

(1) Fixture supports will employ materials which are suit-
able for the purpose. Cast metal parts, other than those of
malleable iron, and cast or rolled threads will be subject to
special investigation to assure structural adequacy.

(2) Loop and hook or swivel hanger assemblies for pendent
fixtures shall be fitted with a restraining device to hold the
stem in the support position during earthquake motions. Pendent
supported fluorescent fixtures shall be provided with a flexible
hanger device at the attachment to the fixture channel to pre-
clude breaking of the support. The motion of swivels or hinged
joints shall not cause sharp bends in conductors or damage to
insulation.

(3) Each recessed fluorescent individual or continuous row
of fixtures shall be supported by a seismic resistant suspended
ceiling support system and shall be bolted thereto at each corner
of the fixture; or shall be provided with fixture support wires for
individual fixtures and one wire per unit of continuous row of
fixtures.

(4) A supporting assembly which is intended to be mounted
on an outlet box will be designed to accommodate mounting features
on four-inch boxes, three-inch plaster rings, and fixed studs.

(5) Each surface mounted fluorescent individual or contin-
uous row of fixtures shall be attached to a seismic resistant ceil-
ing support system. Fixture support devices for attaching to sus-
pended ceilings shall be a locking type scissor clamp or a full
loop band which will securely attach to the ceiling support.
Fixtures attached to underside of a structural slab shall be
properly anchored to the slab at each corner of the fixture.

(6) Each wall mounted emergency light unit shall be secured
in a manner to hold the unit in place during a seismic distur-
bance.
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D. Rating of Building Resistance to Wind Hazards (FMC Forms)

The purpose of FMC Forms is to determine the capability of buildings to

withstand wind forces that can reasonably be expected to occur in the parti-

cular area involved. A probable wind velocity will be assigned to individual

areas by the user. This usually will be given in terms of anticipated wind

velocities at a height of 30 ft above ground level at a mean recurrence inter-

val. Wind velocities can be varied by such factors as height above ground

and the exposure which considers the character of the environment. Research

on these items has given a basis for developing criteria for effective velo-

city pressures based on these factors. ANS I -A58 . 1 - 1 972 [3.2] (Articles 6.3.3,

6.3.4, 5.3.4.1, and 6.3.4.2) describes "Effective Velocity Pressure" and how

this pressure is varied by various factors. The exposure factor of course

has to be generalized. The height factor can perhaps be easily determined.

Section 3.4 of this chapter discusses in detail the factors affecting and the

methods of obtaining wind pressures. The reader is referred to that section

in addition to ANSI-A58.1 to supplement the comments made in this section.

Damage to a building is dependent on two basic considerations. One side

of the equation is the effective wind force, usually in terms of pressure,

positive or negative given in pounds per square foot of surface. On the other

side of the equation is the resistive capacity of the structure to lateral

forces and also to uplift forces on the roof created by the structure's shape.

ANS I -A58 . 1 - 1 972 is currently the most accepted source of design criteria

for winds other than tornadoes. For the purpose of this report, this publi-

cation will be referred to for use in the evaluation of buildings subjected

to wind hazards. Subsequent editions of ANSI-A58.1 would supersede these

criteria if and when adopted. The publication gives criteria, curves, charts,

and formulas for the design of structures subjected to severe winds. These

criteria will be used in the evaluation of possible damage to structures by

the Approximate and Detailed Analytical Methods. Criteria other than 1972

ANSI may be used but should be clearly noted on the forms.
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For structures to be evaluated by the Field Evaluation Method, certain

simplification must be made. The basic factors which can vary the effect of

wind forces on structures are:

9 Exposure

9 Height

9 Degree of Enclosure

9 Weight and Foundation Anchorage

9 Shape Factor

For simplicity all but shape factors should be considered in the formulation

of a Field Evaluation Method rating.

Rating of Structural Systems - Wind (FMC-1)

This type of evaluation is limited by the information that can be col-

lected by a field team without major calculations. The necessary information

on structures for the Field Evaluation Method for both wind and earthquake is

to be obtained from the DC Form. The evaluation is done on Form FMC-1.

The rating system used for structural systems in resisting earthquakes

can be used also for wind because the rating is a measure of a building's

ability to resist lateral forces. In the case of wind, in addition to later-

al pressures, there are factors which involve high suction or uplift forces

on the roofs of light buildings, overhanging roofs, roof anchorage, and an-

chorage to foundation and internal pressure. Internal pressures are greatly

affected by the degree of building enclosure. The distribution of openings

in the walls and the location of openings on windward, leeward, or side

walls will also be important factors in determining actual internal

press ures

.

The rating of the structural system is given in the form of a ratio of

the design unit wind pressure to an effective capacity unit pressure.

The "Effective Unit Velocity Pressure (P^.)" is given in pounds per

square foot for each of the "Corrected Structural Ratings." Obviously,

without calculation, these capacity ratings will be very approximate. They

are based on experience, judgment and previous calculations made on various

types of buildings.

A "Corrected Structural Rating" is determined by taking the highest

numerical rating of the "Foundation Anchorage" factor, "Roof Anchorage"

factor, or the "Basic Structural Rating" since these factors affect the

building's capacity to resist wind independently.
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In buildings subjected to high velocity winds, the entire building may

have net uplift forces on the connections to the foundations. This may be

quite critical in buildings with little weight to resist the uplift. An

approximate estimate of the building weight will be needed to determine this

factor. The roof must be adequately anchored to resist uplift forces which

may exceed the weight of the roof.

Calculations for enclosure factors are beyond the scope of the Field Eval-

uation Method. An approximation of the degree of enclosure should be ob-

tained from the DC Form. In unenclosed buildings or partially enclosed

buildings, the uplift factor on the roof may be very severe and the "Founda-

tion" and "Roof Anchorage" factors noted on FMC-1 should be increased num-

erically by half a point. The major problem involved with unenclosed or

partially enclosed buildings is the anchorage of roof to vertical supports

and the anchorage of wall elements. Where this anchorage is questionable

or cannot be confirmed by original design computations, a review by the

Approximate Analytical Method should be made.

Rating of Other Life Hazards - Wind (FMC-2)

During extremely high winds, special hazards to life may be caused by

such phenomena as breaking glass, wind borne objects which in effect be-

come missiles, and/or the tearing loose of roof panels, exterior wall

panels, wall cladding or ornamental exterior appendages.

Glass in exterior walls or skylights is subjected to direct wind pres-

sure. In a direction normal to the surface this can be much greater than

earthquake forces which are a function of the weight of the glass itself.

Therefore, the strength of the glass, as well as its anchorage is of utmost

importance in evaluating the wind hazard. In the direction parallel to the

plane of the glass, the critical item is the distortion of the enclosing

frame. In a flexible structure, the glass may crack up unless the attach-

ment to the frame allows for such distortion through the use of resilient

materials or a space allowance. The size of pane should be checked with

respect to these provisions.

Missile damage has been recorded in many high wind occurrences. Wind

has been known to pick up gravel from roofs and even relatively heavy

objects. The effects of such flying objects can be severe, such as when

the point of impact is a glass panel on the exterior of a building.
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For structures to be evaluated by the Field Evaluation Method, certain

simplification must be made. The basic factors which can vary the effect of

wind forces on structures are:

9 Exposure

• Height

• Degree of Enclosure

• Weight and Foundation Anchorage

0 Shape Factor

For simplicity all but shape factors should be considered in the formulation

of a Field Evaluation Method rating.

Rating of Structural Systems - Wind (FMC-1)

This type of evaluation is limited by the information that can be col-

lected by a field team without major calculations. The necessary information

on structures for the Field Evaluation Method for both wind and earthquake is

to be obtained from the DC Form. The evaluation is done on Form FMC-1.

The rating system used for structural systems in resisting earthquakes

can be used also for wind because the rating is a measure of a building's

ability to resist lateral forces. In the case of wind, in addition to later-

al pressures, there are factors which involve high suction or uplift forces

on the roofs of light buildings, overhanging roofs, roof anchorage, and an-

chorage to foundation and internal pressure. Internal pressures are greatly

affected by the degree of building enclosure. The distribution of openings

in the walls and the location of openings on windward, leeward, or side

walls will also be important factors in determining actual internal

press ures

.

The rating of the structural system is given in the form of a ratio of

the design unit wind pressure to an effective capacity unit pressure.

The "Effective Unit Velocity Pressure (P^.)" is given in pounds per

square foot for each of the "Corrected Structural Ratings." Obviously,

without calculation, these capacity ratings will be very approximate. They

are based on experience, judgment and previous calculations made on various

types of buildings.

A "Corrected Structural Rating" is determined by taking the highest

numerical rating of the "Foundation Anchorage" factor, "Roof Anchorage"

factor, or the "Basic Structural Rating" since these factors affect the

building's capacity to resist wind independently.
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In buildings subjected to high velocity winds, the entire building may

have net uplift forces on the connections to the foundations. This may be

quite critical in buildings with little weight to resist the uplift. An

approximate estimate of the building weight will be needed to determine this

factor. The roof must be adequately anchored to resist uplift forces which

may exceed the weight of the roof.

Calculations for enclosure factors are beyond the scope of the Field Eval-

uation Method. An approximation of the degree of enclosure should be ob-

tained from the DC Form. In unenclosed buildings or partially enclosed

buildings, the uplift factor on the roof may be very severe and the "Founda-

tion" and "Roof Anchorage" factors noted on FMC-1 should be increased num-

erically by half a point. The major problem involved with unenclosed or

parti al ly end osed buildings is the anchorage of roof to vertical supports

and the anchorage of wall elements. Where this anchorage is questionable

or cannot be confirmed by original design computations, a review by the

Approximate Analytical Method should be made.

Rating of Other Life Hazards - Wind (FMC-2)

During extremely high winds, special hazards to life may be caused by

such phenomena as breaking glass, wind borne objects which in effect be-

come missiles, and/or the tearing loose of roof panels, exterior wall

panels, wall cladding or ornamental exterior appendages.

Glass in exterior walls or skylights is subjected to direct wind pres-

sure. In a direction normal to the surface this can be much greater than

earthquake forces which are a function of the weight of the glass itself.

Therefore, the strength of the glass, as well as its anchorage is of utmost

importance in evaluating the wind hazard. In the direction parallel to the

plane of the glass, the critical item is the distortion of the enclosing

frame. In a flexible structure, the glass may crack up unless the attach-

ment to the frame allows for such distortion through the use of resilient

materials or a space allowance. The size of pane should be checked with

respect to these provisions.

Missile damage has been recorded in many high wind occurrences. Wind

has been known to pick up gravel from roofs and even relatively heavy

objects. The effects of such flying objects can be severe, such as when

the point of impact is a glass panel on the exterior of a building.
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Roof panels are subjected to frequent high uplift pressures during

winds. When not securely fastened down, individual light roof panels can

be torn loose and become flying missiles. Exterior wall panels, cladding

and ornamental appendages may be subjected to severe positive or negative

pressures. If the attachments are not adequate to resist the forces resul-

ting from these pressures, such elements may also become flying missiles.

Where such elements occur adjacent to a public way, they can be especially

hazardous

.

E . Rating of Building Resistance to Tornado Hazards (FMD Form)

Tornadoes, although having some statistical influence on the climatol-

ogy records on which design winds speeds are based, pose special diffi-

culties because of their short-time duration, small radial extent, and

wide-range of maximum forces. The effective radial extent of a tornado

may be less than a few hundred feet and is usually less than a mile.

Tangential wind speeds of 200 miles per hour are probable. The pressure

drop may be as much as 2 to 2.5 p.s.i. [3.3]. In the immediate path of

a tornado, these wind pressures, both vertical and tangential can be

devastating to certain types of buildings. Suction forces in the order

of 400 lbs per square foot have been observed [3.3]. Obviously such

uplift forces can pick up very heavy objects and pull a roof off a

building.
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Comments on the Use of FMD Rating Form

Damage from tornadoes has been most severe to small, light buildings;

although, tall, flexible, and heavier buildings have sustained some severe

structural damage. The most extensive damage to buildings has been to roofs

and exterior cladding, including glass. This includes damage from wind

blown debris. For the Field Evaluation Method, with the present state-of-the-

art, a bad risk rating must be given to small, light buildings. A medium

risk rating to small, heavy buildings, and to large, multi-story buildings

that could be rated high in wind resistance or earthquake resistance. A good

rating can only be given to heavy vault-like structures or structures known

to have been designed for tornadoes under the criteria given by the Atomic

Energy Commission. Very few buildings have actually been designed to resist

tornadoes. Since 1967 the Atomic Energy Commission (AEC) has required des-

igners of nuclear reactor facilities to carefully consider the effects of

tornadoes on such facilities and have developed design criteria for this

[3.4]. These criteria are very severe and would impose large additional

costs on an average commercial building.

For the Field Evaluation Method considerable judgment must be exer-

cised. For the building as a whole, the evaluation for wind is made on

Form FMC. Tornado velocities can be much higher than other wind velocities

but the capability of a building to resist high wind or hurricane velocit-

ies gives us some comparison. The "P^" as determined for wind is used as a

basis for tornado evaluation. The highest rating given based on the com-

parison is "Fair." However, there are certain vault-like buildings which

are inherently highly resistant to tornadoes. For the purpose of this meth-

od a vault-type building is defined as a building with a length-width ratio

and a height-width ratio of two or less which has exterior walls of reinforced

concrete or reinforced masonry and a reinforced pou red- i n- pi ace concrete roof

with not over 15% of the area of the walls or roof having openings.

The hazards from flying debris originating outside the facility can

only be roughly evaluated. There are two sources of damage: one is from

debris originating outside the building; the other is from elements of the

building itself, such as broken glass, loose cladding, and appendages.
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The path of a tornado cannot be predicted. The facility in question

may be protected by surrounding structures but these surrounding structures

themselves may have cladding or appendages which may be potential wind-blow

missiles if a tornado moves through the area. In a lightly built-up

area, the proximity of storage yards for such things as lumber, masonry

units, and even automobiles may create a hazard for buildings.

The DC Form includes a space for comment on the availability of loose mater-

ial in the nearby area that could be airborne in a tornado and for obvious

looseness of cladding or appendages on nearby buildings. Ratings for this

type of hazard for the Field Evaluation Method can be given as large hazards

or small hazards only. The data collectors will not be expected to survey

all structures or all areas within, say, a quarter mile of the facilities.

The hazards from broken glass, loose appendages, or cladding origin-

ating in the building itself are similar to those discussed in wind eval-

uation, but the forces produced by tornadoes can be much greater. The crit-

eria set up for anchorage of appendages and cladding will not protect from

tornadoes. Neither will the criteria for wind set up for glass, glazing,

and window frame anchorage. Localized pressures of over 250 p.s.f. positive

or negative may occur in tornadoes and this will break most glass or blow

it out or in.

The FMD Form has a space for noting the availability of basements for

emergency storm shelters. Since tornadoes move laterally up to, say, 60

miles per hour, the duration of use for such a shelter is short. The form

merely notes the presence or absence of such a basement and the capacity

based on 15 square feet per person. Basements of buildings having heavy

concrete ground floor slabs are potentially good emergency storm shelters

for tornadoes. This is true even if the superstructure is heavily damaged.

The DC Form has spaces for noting this information. The basement should be

dry and not contain hazardous equipment such as those in a transformer vault

or highly flam able materials in large quantities.
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F . Resume of Ratings - Structural Systems - Capacity Ratios (FME Form)

Form FME takes data from Forms FMA-1 , FMA-2 and FMC-1 to determine "Capa-

city Ratios." The "General Rating" for earthquake is weighted with "Sub-

Rating (SRI)" and "Sub-Rating (SR2)" to arrive at the "Basic Structural

Rating.

"

Reference is made on Form FME to the Modified Mercalli Scale. This scale

is a measure of ground motion intensity at a particular location. Other

scales have been used or are being proposed. However, the Modified Mercalli

Scale is the most commonly used at the present time. Table 2.1 presents a

summary of the Modified Mercalli Intensity Scale (MMI). On Form FME the re-

lation of Intensity Level Factors to Modified Mercalli Scale is based on

judgment and interpretation of the Modified Mercalli Scale. The "Basic Struc-

trual Rating" is compared to the "Intensity Level Factor" to obtain the

"Capacity Ratio" for earthquakes. The "Capacity Ratio" for wind is taken

directly from FMC-1. For capacity ratios greater than 1.5 on important build-

ings, an evaluation using either the Approximate or Detailed Analytical Method

should be made.

Table 2.1 should be used to select MMI intensity. The reader may find it

helpful for his particular region of the United States to relate UBC Seismic

Risk Zone ratings with general MMI intensity levels. Figure 2,3 and table 3.3

should assist in such a characterization.

Table 3.3 UBC SEISMIC RISK. ZONES AND MMI INTENSITIES

UBC Seismic Risk Zone
(see Figure 2.3)

Modified Mercalli
Intensity (MMI)

0

3

1

2

below V, no damage

V and VI, minor damage

VII, moderate damage

VIII or higher, major damage
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3.3 APPROXIMATE ANALYTICAL EVALUATION METHOD

A . Introduction

The approximate analytical procedures are developed in this section.

The capability of an existing building to resist natural hazards is evalu-

ated by determining stress ratios of critical structural and nonstructural

elements. These stress ratios are the ratios of the stresses produced

by the loading to limiting stresses of the critical building elements. This

method can be used only when plans and personnel capable of making structural

calculations are available. If original calculations are available, the

method becomes a checking procedure. If not, new calculations must be made.

The procedures for calculations are described later in this section. This

method gives more accurate results than the Field Evaluation Method. It can

usually be done by hand calculation, although computer programs may be used

if available. The Approximate Analytical Evaluation Method in general, does

not include the use of a dynamic analysis except in special cases.

B . Rating of Building for Resistance to Earthquake Hazards

Information Necessary for the Method

The establishment of the seismicity for any given site will be selected

by the user. This seismicity may be determined in several different ways.

If they can be obtained, the recurrence rate and probability of occurrence

at the site for earthquakes originating along various faults at varying dis-

tances from the site should be taken into consideration to establish the

appropriate level of seismic motions. The seismicity factor may be simply

that specified on macrozoned maps, it may be determined from an assumed site

earthquake intensity, or by one of several methods as described later.

It is assumed that detailed construction plans are available for review

and that these plans have been verified roughly by a field team and that the

Data Collection Form, see Appendix A, has been completed. This field veri-

fication will show whether additions or major changes have been made since

the plans were produced. If changes have been made, plans showing these

changes should be obtained to show the "as-built" conditions.
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If possible, the original structural calculations should be obtained.
In areas where seismic design is required by governmental authorities, such
calculations will be of valuable assistance in the evaluation of the earth-
quake hazard. In other areas where there are no seismic requirements, calcu
lations may cover only vertical load design, or possibly vertical load plus
wind. Even these will aid in the evaluation.

A soils report may be available giving recommended bearing pressures,
or pile capacities. If such a report is not avai 1 able .the adequacy of the
foundation design may be roughly estimated by the test of time. Thus, if
the building shows no evidence of settlement damage over a period of several
years and has been subjected to probable weather hazards, the foundation de-
sign criteria originally used was probably adequate, at least for vertical
loads. If there is evidence of settlement, which usually shows up in diag-
onal cracks in walls or partitions, the foundation design criteria will be
questionable and additional data should be obtained. If no foundation, or
soil report is available, information possibly may be obtained from soils
investigation of adjoining properties, or from the local building officials.

Criteria for the Method

The criteria used for the Approximate Analytical Evaluation Method will

be an appropriate building code. Any building code containing compatible load

and resistance functions may be used. However, the explicit code used herein

will be the 1973 Edition of the Uniform Building Code [2.5], Specifically,

Chapter 23 of the code relating to earthquake design and Chapters 24, 25, 26,

27 and 28 giving allowable working stresses and design criteria for masonry,

timber, concrete, steel and iron, and aluminum respectively.

Limitations of the Method

A more complex type of evaluation called Detailed Analytical Evaluation

Method is given in section 3.4. In that method the seismicity of the parti-

cular area will be determined using a predetermined base rock motion modified

by the dynamic amplification of the soil. The surface ground motion will be

found in terms of maximum velocity, acceleration, and displacement. From

this, elastic spectral response curves for single degree of freedom masses

are derived and plotted. Modified spectra are developed for the effects of

variations in damping and inelastic behavior. Thus, if the dynamic charac-

teristics of the structure are known (including the damping) the acceleration,

velocity and displacement of each mode can be determined.
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For multi-degree of freedom systems, the participation of each mode is

determined and these are superimposed to arrive at the building response.

In the Approximate Analytical Evaluation Method, these types of dynamic

analyses, in general, will not be used. However, if the site data are avail-

able, say from a complete analysis of an adjoining building, a procedure is

provided in the Approximate Analytical Evaluation Method to make use of this

information for site seismicity. Also, the mode shapes of the building may

be needed if the building is highly irregular in the mass to stiffness ratios

of adjoining stories as described later.

Base shears as computed using 1973 UBC [2.5] specified values in the

various zones are less than would be determined by the more explicit dynamic

methods but is compensated for by the use of working stresses in material

resistances. Dynamic response of a structure has been simulated in the 1973

UBC by the use of a triangular distribution of base shears and by varying these

base shears with the natural period of the building. Experience has shown

that most buildings designed by UBC criteria have come through earthquakes

satisfactorily. The philosophy in seismic design is expressed by the

Structural Engineers Association of California (SEAOC) in their recommenda-

tions that structures designed in conformance with the provisions and prin-

ciples set forth in the SEAOC Code [3.6] (incorporated in the UBC seismic

design criteria) should be able to:

• Resist minor earthquakes without damage.

a Resist moderate earthquakes without structural damage but with
some non structural damage.

• Resist major earthquakes of the intensity or severity of the
strongest experienced in California, without collapse, but with
some structural damage as well as non structural damage.

The 1973 UBC criteria does not include an explicit parameter for the

influence of the supporting soils in the base shear formula. In the
n R

formula C = - ,((14-2) on page 128 of 1 973 UBC), arbitrary methods

of computing T fre^permi tted to be used or "properly substantiated technical

data may be submitted." In Formula (14-1) on the same page of 1973 UBC,

V = ZKCW, the selection of values for K recognize variations in response of

different types of buildings and lateral force resistant systems. These

are judgment factors reflecting expearience and evaluation of the performance

of structures in major and moderate earthquakes.
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The distribution of forces throughout the height of the structure is

primarily a triangular distribution of forces which approaches the dynamic

response of uniform multi-degree of freedom systems. Deviations from this

distribution for very flexible type buildings are recognized by the inclu-

sion of a portion of the base shear as a special force applied to the top

level designated F^.

There are computer programs for checking moment-resistant frames for

lateral forces. If it is not desired to use such a computer check there are

several hand calculation methods frequently used. The Structural Engineering

Handbook by Gaylord and Gaylord, 1968 Edition, [3.7] describes such methods

as the portal method and the cantilever method in which the relative stiff-

ness of columns and girders is disregarded. The more accurate moment dis-

tribution method is also mentioned. In this book reference is also made to

the Spurr, Goldberg, and Grinter metnods which add certain refinements.

Another reference is the Theory of Modern Steel Structures, Volume II,

Chapter 6, by Grinter, [3.8] which gives several methods for analyzing

rigid frames subjected to lateral forces. The method most consistent with

the degree of accuracy required for the facility being investigated should

be used.

The earthquake effects on a structure that are evaluated using the

Approximate Analytical Evaluation Method procedures are those resulting from

shaking. Not evaluated are the earthquake effects which produce foundation

settlements or failures, ground lurching or liquefaction, surface trace of

earth faulting, failure of the slope beneath the structure, tsunamis, seiches,

or inundation resulting from dam or reservoir failure.

Commentary on Setbacks and Dynamic Irregularities

Forces on irregular structures are covered in 2314(d)l on page 128 of

1973 UBC in Exception 2 to Equation 14-2 as follows:

"Buildings or structures which have highly irregular
shapes, large differences in lateral resistance or stiff-
ness between different stories or other unusual structural
features affecting seismic response shall be designed
for forces which their dynamic properties induce.

Setbacks are covered in 2314(i), page 130 of the same code and states^

"Buildings having setbacks wherein the plan dimension
of the tower in each direction is at least 75 percent
of the corresponding plan dimension of the lower part
may be considered as a uniform building without setbacks
for the purpose of determining seismic forces."
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"For other conditions of setbacks the tower shall
be designed as a separate building using the larger
of the seismic coefficients at the base of the tower
determined by considering the tower as either a sep-
arate building for its own height or as part of the
overall structure. The resulting total shear from
the tower shall be applied at the top of the lower
part of the building which shall be otherwise con-
sidered separately for its own height.

EXCEPTION: Nothing in this subsection
shall be deemed to prohibit the submission
of properly substantiated technical data
for establishing the lateral design
forces by a dynamic analysis."

For the purpose of this evaluation, at least the first three mode

shapes and periods for irregular buildings over two stories are required to

be determined. The first step is to determine the mass and stiffness assoc-

iated with each story. Next, the periods and mode shapes are determined

using standard equations and procedures. This step can be very difficult

and time-consuming to perform by the hand methods. Computer solutions, see

section 3.4Eor [3.9]. are readily available and should be used. Modal par-

ticipation factors can be determined after the mode shapes are known. These

frequently are part of the computer program, but can be easily done by hand.

Using this information and the prescribed base shear from the code, the

shear distribution of the lateral forces can be determined.

Commentary on Diaphragms

Floor and roof systems can function as diaphragms to distribute horizon-

tal forces to vertical resisting elements. These functional characteristics

are discussed in the Tri-Service Manual "Seismic Design for Buildings" [3.1,

section 2]. Portions of this are presented here to illustrate items to be

considered in analysis of diaphragms.
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"2-04. DIAPHRAGMS : Horizontal forces at any floor or roof
level may be distributed to the vertical resisting elements by
using the strength and rigidity of the floor or roof deck as a

diaphragm. A diaphragm may be considered analogous to a plate
girder laid in a horizontal (or inclined in the case of a roof)
plane where the floor or roof deck performs the function of
the plate girder web, the joints or beams function as web
stiffners, and the peripheral beams or integral reinforcement
function as flanges. A diaphragm may be constructed of mater-
ials such as concrete, wood, or metal in various forms. Combin-
ations of materials are possible. Working stresses for such
materials as cast-in-place reinforced concrete and structural
steel are well-known and present no problem to the designer
once the loading and reaction system is known. Other materials
frequently used to support vertical loads in floors or roofs have
well established vertical load characteristics but have required
tests to demonstrate their ability to resist lateral forces.
Various types of wood sheathing and steel decks fall in this
category. Where a diaphragm is made up of units such a plywood,
precast concrete floor units or steel deck units, its character-
istics are, to a large degree, dependent upon the attachments of
one unit to another and to the supporting members (see figure 3.6).

a. Seismic Loadings . Floors and roofs used as diaphragms
will be designed for a lateral force of F = ZC„W„ acting in

^ P P P
any direction unless a greater force is required by the basic
seismic formula V = ZKCW (see figure 3.7).

b. Distribution of Seismic Forces . The total shear
(F or V) at any level will be distributed to the various

vertical elements of the lateral force resisting system
(shear walls or moment-resisting frames) in proportion to
their rigidities considering the rigidity of the diaphragm.
The effect of diaphragm stiffness on the distribution of
lateral forces is discussed and schematically illustrated
in figure 3.4. For this purpose, diaphragms are classified
into four groups of relative flexibilities. These are rigid,
semi-rigid, semi -f 1 exi bl e and flexible diaphragms. No dia-
phragm is actually infinitely rigid and no diaphragm capa-
ble of carrying a load is infinitely flexible.

(1). A rigid diaphragm is assumed to distribute
horizontal forces to the vertical resisting elements
in proportion to their relative rigidities. In other
words, under symmetrical loading a rigid diaphragm will
cause each vertical element to deflect an equal amount
with the result that a vertical element with a high
relative rigidity will resist a greater proportion of
the lateral force than an element with a lower rigidity
factor

.
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Floor Slab (Web)

Spandrel Beam

or Wall (Flange)

(Flange)

Depth

FLOOR SLAB DIAPHRAGM

Roof Decking (Web)

Depth

ROOF DECK DIAPHRAGM

()

(Flange) ( Flange

)

Horizontal truss in plane of lower
chord used as a diaphragm

Depth

P

TRUSS DIAPHRAGM

Figure 3.6 Structural Diaphragms
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(Loads generated by inertia of end wall
mass, between mid floor-to-floor heights)

t f t t t t f

I fH

—

Fp^(Load generated by partition)^

F (Loads generated by permanent parts such
^ as the deck and equipment plus any trans-

ient live load that would reasonably be
expected to be on the deck at time of
any earthquake)

NOTE: Generally, it is assumed that the in-plane mass of a shear wall does
not contribute to the diaphragm loading unless the shear wall is interrupted
at the specific level. In case a shear wall does not extend below the floor
level, both its horizontal and vertical loads must be distributed to the
remaining walls. Of course, major differences in rigidities may be cause
for redistribution.

Figure 3.7 Diaphragm Loading



(2) . A flexible diaphragm is analogous to a shear
deflecting continuous beam or series of beams spanning
between supports. The supports are considered non-yield-
ing as the relative stiffness of the vertical resisting
elements compared to that of the diaphragm is great. Thus
a flexible diaphragm will be considered to distribute
the lateral forces to the vertical resisting elements
on a tributary load basis. A flexible diaphragm will
not be considered capable of distributing torsional
stresses resulting from concrete or masonry masses.

(3) . Semi-rigid and semi -f 1 exi b1 e diaphragms are
those which have significant deflection under load but
which also have sufficient stiffness to distribute a

portion of their load to vertical elements in propor-
tion to the rigidities of the vertical resisting ele-
ments. The action is analogous to a continuous concrete
beam system of appreciable stiffness on yielding sup-
ports. The support reactions are dependent on the
vertical elements. A rigorous analysis is sometimes
very time-consuming and frequently unjustified by the
results; at best, the results are no better than the
assumptions that must be made. In such cases a design
based on reasonable limits may be used; however, the
calculations must reasonably bracket the likely range
of reactions and deflections.

(4) . Torsional moment is generated whenever the
center of gravity (eg) of the lateral forces fails to
coincide with the center of rigidity (cr) of the verti-
cal resisting elements, providing the diaphragm is
sufficiently rigid to transfer torsion. The magnitude
of the torsional moment that is required to be distri-
buted to the vertical resisting elements by a diaphragm
is determined by the sum of the moments created by the
physical eccentricity of the trans 1 ati onal forces at
the level of the diaphragm from the center of rigidity
of the resisting elements (Mj = ^p^> where e = distance

between eg and cr) and the "accidental" torsion of 5%.
The "accidental" torsion is an arbitrary code requirement
equivalent to the story shear action with an eccentricity
of not less than 5% of the maximum building dimension
at that level. The torsional distribution by the more
rigid diaphragms to the resisting elements will be
assumed to be in proportion to the stiffness of the
elements and its distance from the center of rigidity.
Negative torsional shears will be neglected. The more
flexible diaphragms will not distribute torsional shears.
Cantilever diaphragms on the other hand will distribute
transl ati onal forces to vertical resisting elements,
even if the diaphragm is flexible. In this case, the
diaphragm and its chord act as a flexural beam on supports
(vertical resisting elements) whose resistance is in the
same direction as the forces, see figure 3.8.
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NO ROTATION ON DIAPHRAGM

Negative torsional shears

ROTATION ON DIAPHRAGM

Negative torsional shears

i I

CANTILEVER DIAPHRAGM

Figure 3.8 Torsional Force Considerations
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c. Diaphragm Deflections . A diaphragm should be capable
of providing such stiffness and strength so that walls and other
vertical elements laterally supported by the diaphragm can
safely sustain the stresses induced by the response to seismic
motion. The total computed deflection (A^) of the diaphragms

under the prescribed static seismic forces consists of the
sum of two components. The first component is the flexural
deflection (^^) of 'the diaphragm which is determined in the

same manner as the deflection of beams. The assumption that
flexural stresses on the diaphragm web are neglected will be
used except for reinforced concrete slabs. For such slabs the
proportional flexural stresses also may be assumed to be
carried by the web. The second component is the web deflec-
tion (A^) of the diaphragm. The specific nature of the web

deflection will vary depending on the type of diaphragm.
The deflection of the diaphragm under the prescribed static
forces will be used as the criteria for the adequacy of the
stiffness of a diaphragm. The limitation on deflection is

the allowable amount prescribed for the relative deflection
(drift) of the walls between the level of the diaphragm and
the floor below. In design a limitation imposed on dia-
phragms supporting flexible walls is a maximum span-to-
depth ratio, see table 3.4.

d. Flexibility Limitations . The determination and limi-
tations of the deflections of a diaphragm is a design function.
The deflections of some diaphragms can be computed with rea-
sonable accuracy. However, other diaphragms have characteris-
tic and fabrication variables making an accurate solution of
deflection characteristics meaningless. Thus the methods
of determination of the deflection characteristics for dia-
phragms of all materials given herein will be used to keep
the range of diaphragm deflections within reasonable limits.
In order to provide a means of properly classifying and
identifying the stiffness of a diaphragm web, the factor "F"
will be introduced. -

F
(3.3.1)

where

:

L Distance in ft. between vertical resisting
element (such as shear wall) and the point
to which the deflection is to be determined.

q a ve
Average shear in diaphragm in pounds per ft.
over length L-, .

A,
w

Web component of A
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Conversely, the web deflection will be determined by the equation

~
10^ (3.3.2)

Using the factor F, the flexibility categories of diaphragm webs
have designated values as prescribed in table 3.4. The span-depth
limitations do not directly reflect deflections. But, if the
diaphragm is designed within the proper ratio, the deflection
requirements will be considered to be met unless an unusual
building layout is used wherein deflection criteria would
become critical.

Floor and roof diaphragms may be of poured-i n-pl ace concrete, wood with

diagonal or plywood sheathing, metal decks with or without structu'ral con-

crete topping, precast concrete units a poured- i
n
- pi ace topping and, in the

case of roofs, a cast-i n-pl ace gypsum deck. Horizontal steel bracing systems

are sometimes used. These are commented on in the next few paragraphs.

Design examples of these can be found in the Tri-Service Manual [3.1].

Poured-i n-pl ace concrete floors or roofs can be analyzed in accordance

with Chapter 26 of UBC. Flexural stresses in the diaphragm resisted by chord

elements should be analyzed. For instance, in a rectangular building where

the vertical resisting elements are in the exterior walls, there may be con-

crete beams acting as supports for vertical loads, plus functioning concur-

rently as a horizontal diaphragm chord. The reinforcing steel stress should

be checked for the combination of these two functions. Reinforcement around

openings in concrete diaphragms should be checked for adequacy to carry dia-

phragm shears and bending moments. Minor holes frequently can be ignored in

their effect on diaphragm capacity.

Where a stairwell is adjacent to a shear wall, the interface between

diaphragm slab and shear wall is reduced in length and should be checked for

shear. The transfer of forces from the concrete diaphragm to interior shear

walls or vertical bracing elements walls should be checked. Special tie-

struts developed into such shear walls and diaphragms are sometimes required

for this transfer.

Where a vertical resisting element occurs in an upper story but is not

present in the same location in the story below, the diaphragm must be able

to transfer the horizontal force from the upper element to a lower element

inanotherplanlocation.
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For wood diaphragms the allowable stresses and shape limitations of

various types are given in paragraph 5-07 of the Tri-Service Manual and in

Section 2514 of the 1973 UBC.

There are many types of metal deck diaphragms . There are different con-

figurations, gauges and fastening patterns. Allowable stresses in metal

decks acting as diaphragms have generally been determined by tests and

special approvals have been given for most of the commonly used decks by

building code authorities based on these tests. In most cases the deck

manufacturer has published the diaphragm shears approved by such agencies.

The governing building agency for the area involved may be contacted for

such values or special approvals [3.10]. For example, the International

Conference of Building Officials (ICBO) will furnish these on request [3.10].

Formulas for computing metal deck diaphragm shear values may be found in

paragraph 5-05 of the Tri-Service Manual. Metal decks with concrete topping

slabs are also covered therein.

Precast concrete floor diaphragms units such as concrete plank, concrete

tees or double tees are frequently used as floor construction. The dia-

phragm resistance of such units depends on the connections between units and

their supporting elements and the connections to the diaphragm strut and tie

elements, where no structural topping slab is used. Some tests have been

made on such assemblies with considerable variations in attachment technique.

These can be verified with the fabricator and usually confirmed with the

governing code agency in the area involved. (ICBO will do this on request.)

[3.10] Where a structural cast-in-place concrete topping is used, such con-

crete topping may be considered as a diaphragm slab provided it is rein-

forced with steel qualifying at least as temperature reinforcement.

Shear values for cast-in-place gypsum diaphragms are given in Paragraph

5-05 of the Tri-Service Manual or in the UBC Standards [2.5]. Typical

details of this type of construction are also shown in the Tri-Service

Manual on PI ate 5-5-1 .
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Steel horizontal bracing systems may be analyzed as a truss. It may be

continuous over several supports. Care should be taken that horizontal forces

are delivered to vertical resisting elements at truss bracing panel points.

Commentary on Masonry or Concrete Walls

In computing the relative stiffness for analyzing the distribution of

shears to vertical resisting elements, masonry or concrete walls (whether

infill walls, curtain walls, or bearing walls) must not be ignored. Some

buildings have been designed without considering masonry or concrete filler

walls, assuming all lateral resistance to be supplied by the structural frame.

This will not happen until the filler walls are severely damaged. All masonry

or concrete walls should be checked to assure stresses will not exceed the

allowable design stress, see figure 3.9. Where such walls are not isolated

but are bounded by elements of the structural frame, they must deflect with

the structural frame. In so doing, they assume a portion of the total resis-

tance to lateral forces. This portion may be a relatively high percentage

depending on the size and location of such walls. The difference between the

lateral force resisting behavior of a structural frame and the combination of

a structural frame and infill wall is illustrated in figure 3.10. Test results

[3.62] indicate the drastic difference between the behavior of frames without

filler walls and those with filler walls. Frames with filler walls were con-

siderably stronger and stiffer than frames without walls. They were also much

less ductile. The tests by Fiorato et. al.[3.62] also describe the influence

of frame reinforcement, size, shape and location of wall openings, etc. on the

behavior of frames with filler walls. Thus, when the walls are not considered

in the design, the entire distribution of resistance to lateral forces may be

different than that assumed.

Methods for computing the deflections of concrete and masonry walls, in-

cluding a design aid chart, are shown in Section 6 of the Tri-Service Manual,

a portion of which follows for ease of reference [3.1].
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SAMPLE COMPUTATION - UNREINFORCED BRICK WALLS

ASSUME SOLID BRICK MASONRY - 4500 PSI

TYPE M OR S MORTAR
INSPECTED
ASSUME ALLOWABLE SHEAR OR TENSION IS 20 PSI

10,000#.
FLOOR LINE

/
^DEFLECTED

POSITION

WALL THICKNESS
13"

FOOTING

lO'-O"

HORIZONTAL LOAD IN PLANE OF WALL

CHECK I

10000

IT SHEAR

= 6.5 PSI
10x12x13

CHECK OVERTURNING

M = 10000 X 15 = 150000'#

S -
13x^20!=

31.200

M = 150000 X 12

31 ,200

VERTICAL LOAD
+ 15 X 130

= 57.5 PSI

1000# COMPRESSION
= 1950

29501 PER LIN FT.
= 2950 = 18.8 PSI

156
MAXIMUM COMPRESSION =

57,5
+ 18.8
76.3 PSI (COMPLIES)

MAXIMUM TENSION =

57.5
-18.8

38.7 PSI (DOESN'T COMPLY:

o
I

ASSUME WALL
HINGED AT BOTTOM

[__]

M
25 X 15'

S PER LIN. FT.

730 X 12M

VERT.

338

LD =

= 730'#/LIN.
12 X 13^

6

= 26 PSI

FT.

338

1000 = - 6.4 PSI

156 19.6 PSI NET
TENSION
(COMPLIES)

HORIZONTAL LOAD NORMAL TO WALL

Figure 3.9 Sample Computation - Unreinforced Brick Walls



LATERAL DEFLECTION (A)

Figure 3.10 General Infill Wa 1 1 - Frame -force
Deflection Characteristics
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CONCRETE AND MASONRY SHEAR WALLS:

a. Wall Deflections . The deflection of a concrete shear wall
can be determined from the sum of the shear and moment deflections.

In the case of a solid wall with no openings the computations of
deflection is quite simple. However, where the shear wall has
openings in it, as for doors and windows, the computations for
deflection and rigidity are much more complex. An exact analysis
considering angular rotation of elements, rib shortening, etc.,
is very time consuming. For this reason, several short-cut
approximate methods involving more or less valid assumptions
have been developed. These do not always give consistent
or satisfactory results.

b. Shear Distribution . Where several independent shear
walls are reacting forces from a rigid diaphragm in any one-
story structure, the relative rigidity of the various walls
must be determined. This is necessary so that a logical and
consistent distribution of story shears to each wall can be
made. The total height of wall from diaphragm level above to
diaphragm or foundation level below frequently must be consid-
ered. Exact determination of stiffness is very difficult and
not necessary. Approximate methods in which the deflections
of portions of walls are combined usually are adequate.

c. Deflection Charts . Figure 3.11 shows deflection charts
for concrete or masonry shear walls and piers. Curves 1 and 2

are for shear deflection only. Curve 1 is for shear deflection
of a corner pier or pier with flanges and Curve 2 for a rectang-
ular pier. Curves 3 and 4 are for fixed-ended corner and rectang-
ular piers. Curves 5 and 6 are for cantilever corner and rectang-
ular piers. The corner pier curves are for the special case
where the I of the corner pier is 1.5 times the I of a rectangular
pier. For other I values the bending portion of the deflection
would be proportional. The deflection shown on the charts
are for a horizontal load of P of 1,000,000 pounds. The de-
flections shown on the charts are reasonably accurate. The
formulas written on the curves can be used to check the results.
However, the charts will give no better results than the assump-
tions made in the shear wall analysis. For instance, the point
of contraf 1 exure of a vertical pier may not be in the center of
the pier height. In some cases the point of contraf 1 exure may
be selected by judgment and an interpolation made between the
cantilever and fixed conditions."

The rigidity is the inverse of deflection. Figure 3.11 also provides

an approximate method for checking possible damage to infill walls. Assume

that the story drift has been computed. Then enter the chart and find the

load which would produce this drift in the type and shape of wall being

checked. If this load would produce stresses in the wall in excess of twice

tne allowable working stresses, then the wall should be considered to be

critically stressed.
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Effect of Damaged Elements on Evaluation

If the Data Collection Form indicates damage to a particular element of

the lateral force resisting system, it should be reviewed in the field and

the degree of damage assessed. The percentage of its rigidity and its capa-

city to resist forces should be estimated and these modified values used in

the calculations.

Determination of Critical Elements

Any important earthquake resisting element having the highest unit

stress as related to allowable design stresses is a critical element to be

considered in the evaluation of the structural system. The term "important"

element means an element which, if it failed, would seriously reduce the

capacity of the structure as a whole to resist lateral forces. Some members

would, not be critical when deformed beyond their yield level deformations.

In other members, yielding may cause an important redistribution of loads.

With a multiplicity of wel 1 -di stri buted similar elements, the redistri-

bution of loads would add only a small percentage of stress to adjoining

or parallel elements. In a shear wall building, for instance, if a pier in

a wall is highly overstressed and its force redistributed to the remaining

piers without overstress i ng them, then the pier in question would not be a

critical element. For another example^ assume a large multi-story structure

supported on only four columns. The failure of one of these columns could

cause collapse and, in such cases, the evaluation of such columns and top

and bottom connections should be viewed with special conservatism.

In most buildings the critical elements will be the vertical resisting

elements (shear walls or moment resistant frames) and the horizontal resist-

ing elements (diaphragms). This is for earthquake forces acting in the plane

of the elements. Earthquake forces normal to a wall are a function of the

weight of the wall itself. Where a wall has a long span between floor dia-

phragms or vertical frame elements it might be a critical element if its

failure would produce collapse of the building as a whole from vertical

loads or in plane lateral forces. Good engineering judgment in selection

of critical elements may save considerable checking time. If original

calculations are available, stress ratios taken from these calculations

are useful in determining the most critical elements even though the

original design criteria may be different from the criteria for which it

is being checked.
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Determination of Critical Stress Ratios

The highest ratio of stress resulting from the required seismic forces

(f^) to the allowable material design stress (f,) (including 1/3 increase
e a

where permitted but deducting capacity required by gravity loads) on any cri-

tical element is termed the critical stress ratio ^ . The critical stress

f
a

ratio is the indicator for evaluating the seismic resisting capability of the

structure. Load factors and ultimate capacities are used for concrete design

and for plastic design of structural steel.

Site Seismicity for the Method

Several choices are available for the determination of the site seis-

micity. The simplest is to use figures 1, 2, or 3 on pages 131 and 132 of

UBC [2.5], or similar zoning maps which specify the seismicity by designating

broad zones in which the value of Z in the base shear formula V = ZKCW is

specified. If the max imum Modified Mercalli Intensity (MMI) is specified or

determined by others for the site, the Z factor (Z^) can be determined using

the equation "2 log 5Z^ = -1.973 + .375 MMI" where Z^ shall not be greater than

2.0. This equation is not based on derivation but an empirical relationship

constructed for this project from the data in Ref. 3.20. The equation produces

Zj values which are consistent with past experience in relating the general

effects of various Modified Mercalli Intensity ratings to observed response of

buildings having varying design resistances. It is given in the form so that

data developed by the methods covered in section 3.4 may also be used for the

Approximate Analytical Evaluation Method of the building. Empirically it is

found that a good relationship between Z^ and is 25Z^ = in which is

the soil particle velocity as indicated in equation (3.4.22). Z^ values can

be higher than those specified in 1973 UBC but would account for a fault near

the site or an important structure which are not explicitly mentioned in

1973 UBC.

C . Rating of Building Resistance to Wind Hazards

Information Necessary for the Method

This method should be used only when plans and specifications are avail-

able and it has been determined from the Data Collection Form, see Appendix

A, that the plans represent the "as-built" structure. Original calculations,

if available, will be of assistance in assessing the resisting capabilities

of the various members. It is assumed that personnel familiar with the design

of buildings to resist lateral forces will make these analytical evaluations.
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Criteria for the Method

The standards used in analyzing the effects of wind or hurricanes on

structures is ANSI A58. 1-1972 [3.2] except as modified herein. Other

loading functions may be used if deemed more appropriate for the site but

criteria used should be stated (see section 3.4).

For the purpose of this evaluation, elastic analyses of building re-

sponse will be compared with material design capacities. Design stresses

will be those designated by latest nationally recognized material specifi-

cations. In the evaluation, buildings are being analyzed, but not designed.

Stresses in structural elements will be checked for the combined effects of

wind and vertical loads. Where wind loads are included, the combined

stresses may exceed code working stresses by one-third, except where not

permitted in the specifications, with the provision that the stresses re-

sulting from design vertical loads alone will not exceed code design stresses.

Determination of Wind Forces on Building as a Whole

A Basic Wind Speed must be assigned to the area by the user. If no

other basic wind speed is designated, the values will be taken from figures

3.22 to 3.26 and table 3.10. Unless the building to be evaluated is of un-

usual importance, the basic wind speed will be determined using a 50-year

recurrence interval as shown in figure 3.25. The wind speeds to be used

are for the annual extreme fastest mile speed 30 feet above the ground.

The building involved will be given an exposure rating corresponding to

Exposures A, B, and C of table 5 in 1972 ANSI which converts the basic

wind speed to effective velocity pressures (q^) at varying heights. From

the qp found in this manner, the horizontal force loading can be determined

for each major axis of the building; these are for application to the ex-

ternal surfaces of the building.

Response Analysis of the Building as a Whole

In making a horizontal force loading diagram for a building as a whole,

step functions may be made with height zones as described in section 6.3.4.1

of 1972 ANSI. This will simplify computational work on tall buildings.

The horizontal loading on windward walls and leeward walls is modified

by coefficients Cp as expressed in the 1972 ANSI, table 7. For the building

as a whole the effects are additive and for most buildings the applicable

wind forces will be 1.4 to 1.3 times the effective velocity pressures (qp)

taken from table 5. This value is the design pressure for application to

the building as a whole.
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For tan buildings where height exceeds 5 times the least horizontal

dimension or for buildings which may have unusually wind sensitive dynamic

properties, a dynamic approach to calculating the building's response may

be required. This is beyond the scope of this method. However, an example
of this method is given in 1972 ANSI, Appendix A6.3.4.1. Figures A2 through
A6 provide curves for simplifying the computations. Also, since the

structures to be evaluated using the Approximate Analytical Method do not

exceed 16 stories in height, it is improbable that many will exceed the 5

to 1 height-width ratio.

In determining the response of the building as a whole, the type of dia-

phragm system must be considered. A stiff diaphragm will distribute hori-

zontal forces to vertical resisting elements in proportion to their relative

rigidities. A flexible diaphragm will distribute forces to vertical ele-

ments more nearly proportioned to the tributary exposed wind surfaces.

Detailed commentary of diaphragms is given in section 3.3B.

Assuming that the structural resisting system is known from field

measurements and plans, and that the wind loading has been determined as

described above, the calculations for the adequacy of the building to resist

these forces can be made using any of the standard analytical procedures.

The lateral loading to each level is determined with positive pressures on

the windward side and negative pressures on the leeward side. The path by

which these forces are transmitted to the vertical resisting elements is

determined and the adequacy of such diaphragm or horizontal bracing system

to transmit these forces is checked. A discussion of various types of

diaphragms is given in section 3. SB. The vertical resisting elements, either

shear walls, moment-resisting frames, or braced frames are then checked for

these forces. Lateral forces are applied to these vertical resisting ele-

ments at each level and the stresses analyzed. The overturning stresses

should be checked, including uplift on foundations. If the original compu-

tations are available they can be reviewed to see whether wind forces have

been properly computed and distributed and whether the allowable stresses

have been exceeded.
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Computer programs are available which may be used for wind response on

buildings, particularly for tall buildings with moment-resisting frames. If

it is desired not to use such a computer check, there are several simplified

hand calculation methods frequently used, such as the cantilever method, the

portal method, the Spurr method [3.8]. These all make certain assumptions

as to points of contraf 1 exure and distribution of vertical load increments

from overturning forces. The method that is most applicable to the facility

being investigated should be used.

Determination of the Critical Elements

In analyzing a building for the assigned winds, some elements will have

higher stress ratios than others. The building element having the highest

stress ratio may be the most critical but may be of little importance to

the building as a whole. For example, lateral resistance is provided by a

large number of moment-resisting frames and one beam column connection is

much more highly stressed than the rest. The higher stress of this element

would cause redistribution of loads and stresses to other elements. Suppose

there were fifty such connections at a particular level and that five of

these, when analyzed, had 20% higher stresses than the others. If these

five were stressed to yield, the stress redistribution to the other elements

would involve only small increases. Therefore, these elements would not be

considered the most critical and the critical stress ratio would be based on

the lower stressed elements. Conversely, if the lateral forces are resisted

by, say, only 4 to 5 vertical elements in a story, and one or two of these

were found to have higher stresses than the others, these one or two ele-

ments would be considered important and should be listed along with their

critical stress ratio. Where elements were found to be stressed beyond their

design stress, a re-analysis of the probable path of redistribution of

forces is recommended. This may involve the capability of the diaphragm to

make such redistribution. If the forces can be redistributed without severe

overstressi ng , the determination of the critical element will be easier to

determi ne

.

The usual critical elements for wind resistance are, as in earthquake

resistance, the vertical resisting elements (shear walls, braced bays, or

moment resistant frames) and the horizontal resisting elements (diaphragms).

There is a major difference, however, in that wind forces are applied to

exposed surfaces while earthquake forces originate at centers of mass and

are proportional to mass. Thus a lightweight exterior wall might have a

relatively small earthquake force normal to the wall but would be exposed

to wind forces which are independent of the weight of the wall.
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Determination of the Critical Stress Ratios

The highest ratio of stress resulting from the wind forces applicable

to the site (f^) to the allowable material design stress (f^) (including

1/3 increase where permitted but deducting capacity required by gravity

loads) on any critical element is termed the critical stress ratio f.J'f^-

The critical stress ratio is the indicator for evaluating the capability of

the structure to resist wind forces. Load factors and ultimate capacities

are used for concrete design and for plastic design of structural steel.

Analysis of Portions of Building

Both internal and external pressures must be considered on portions of

buildings such as roofs and walls. Methods of calculating the internal pres-

sures on roofs and walls are given in 1972 ANSI [3.2] (6.5.3.2.4 and 6.5.4).

Corners of walls are exposed to high negative pressures. These corners

should be checked as specified in 6.5.3.1 of 1972 ANSI.

Where structures are not enclosed, the roof is somewhat similar to a

flat plate and tables 13 and 14 in 1972 ANSI (page 22) give coefficients for

determining the net pressures to be used in design. If one end (or one

side) or 25% of any exterior wall is open, the structure will be considered

not enclosed.

The critical stress ratio is applicable to elements not part of the

structural system of a building. For instance, the anchorage of wall clad-

ding can ordinarily be computed. Given the horizontal force on such an

element and knowing the distribution of anchors, the load to each anchor can

be determined. For example, assume these anchors are bolts placed in ten-

sion by lateral forces on the element in question. The ratio of this com-

puted tension to the allowable bolt tension is the stress ratio and is a

measure of the adequacy of the anchorage.

Analysis of Anchorage of Exposed Elements

The wind forces (positive and negative) on exposed elements can be de-

termined from 1972 ANSI as previously noted. If the anchorage of such ele-

ments is known, the adequacy of the anchorage devices can usually be compu-

ted by stress analysis. However, should the initial field examination re-

veal damage to exterior veneer, appendages or looseness of wall cladding

panels which might be caused by corrosion or other chemical deterioration

of anchorage, the anchorage should be reviewed in the field to determine

whether such a condition is typical or is confined to one location. Also,

after the Approximate Analytical Method evaluation has been made and the

drawings examined, certain specific items or elements may be found critical

and warrant an additional field inspection.
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Commentary on Drift

In tall buildings, or other buildings with a high degree of flexibility,

drift becomes important. Drift is usually expressed as a ratio of the lat-

eral movement in a story to the story height. Excessive drift may cause

damage to non structural elements such as partitions, wall cladding, and

glass panels unless these elements are so isolated or cushioned that relative

movements of adjacent stories will not exceed the isolation. Stiff, brittle

elements such as partitions of unreinforced masonry or glass are more sus-

ceptible to this type of damage. Where such brittle elements occur on or

near public ways, or from portions of exit enclosures, damage to these ele-

ments can be a hazard to human life. Reinforcement of brittle partitions

can provide a basketing effect to reduce the hazard from falling pieces.

Metal lath on wood or steel studs provides such a basketing effect. Glazing

with resilient boundary materials provides a degree of isolation for glass

panels. An old rul e-of-thumb drift limitation is .0025. For the purpose of

this method, wind drift can be ignored on obviously low, stiff buildings.

However, the taller, more flexible buildings with moment-resisting frames

should be checked for drift, and the effect of this drift considered in its

effect on elements other than those of the structural system.

For example, assume that the computed story drift in a 12 ft story

height is 0.3 in. Also, assume that an 8 in steel riser pipe is tightly em-

bedded in the concrete floor construction at each level and is fixed at each

floor.

Thus ,

Pipe - Moment of inertia (I) = 72.5 in^
- Section modulus (S) = 16.8 in'^

- Modulus of elasticity (E) = 29,600,000 psi
- Allowable stress (f. ) = 26,700 psi

Story height (h) = 144 in
Deflection (A) = 0.3 in

Moment (M) = ^ , where P =

Stress in pipe = = = 1 1 ,300 psi

This stress is well below the allowable stress and a drift of this magni-

tude will not break the pipe.

In this same story is a metal stud and plaster partition fastened to

the top of the floor below and the bottom of the slab above. The net parti-

tion height is 1 2 ft - 6 in. Limited tests have indicated that such a parti-

tion may deform 1/16 in per foot of height with only minor cracking but with-

out failure. Using this limited empirical limitation a drift of 0.75 in

would be permissible. A procedure for checking the effect of drift on

masonry walls or partitions is given in this section under Earthquake-

Commentary on Masonry and Concrete Walls.
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D . Rating of Building Resistance to Tornado Hazards

General Considerations

The purpose of this portion of this section is to establish a method

for analytical evaluation of a building's resistance to the hazards im-

posed by tornadoes. Little has been published on design of buildings to

resist the tornado hazard. Some excerpts of the available data are pre-

sented for assistance in implementing this method:

" Tornadoes , the most violent of all storms, have long been
viewed by many engineers as natural phenomena which should
not be considered in design except for possible provision
of emergency personnel shelters. However, since 1967, the
Atomic Energy Commission (AEC) has required designers of
nuclear reactor facilities to carefully consider the effects
of tornadoes on such facilities. The AEC has included
tornadoes as one of the natural phenomena which the nuclear
power plant designer must consider in the design so such
facilities can be constructed to successfully withstand
the additional forces that might be imposed by a tornado
without loss of capability to protect the public." [3.4]

The reader is referred to chapter 2 and also section 3.4 for further
general comments concerning tornadoes. However, the following three poln
are worthy of further comment.
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" Tornado Phenomena . The effects of a tornado that are manifested
in structural damage are generated from two separate phenomena:

( 1 ) wind, and
(2) changes in atmospheric pressure.

These tornadic effects interact with structures and cause
damage through three principal mechanisms:

(1) pressure forces created by air flowing around
the structure,

(2) pressure forces created by relatively rapid changes
in atmospheric pressure, and

(3) impact forces created by missiles.

Pressure forces are applied to a structure when the flow of
air (wind) is interrupted by the presence of the structure.
The windward face of a structure will experience pressures
acting inward, while the roof, side walls, and leeward face
of the structure may experience wind induced pressures which
act outward as shown in figure 3.12.

The atmospheric pressure change associated with the tornado
is produced by the circular movement of air within the vortex.
The minimum atmospheric pressure occurs at the center of
the tornado. As a tornado approaches and passes over a

structure the atmospheric pressure outside the structure
reduced to a minimum value and then returns to ambient. The
effects of tornado induced atmospheric pressure change on an
unvented structure are illustrated in figure~3.13.

Missiles are generated by extreme winds associated with a

tornado. They pose damage threats ranging in degree from
breakage of a window glass caused by the impact of roof gravel
to stability failure of a structural frame produced by the
impact of an automobile." [3.3j

" Tornado - Structure Interaction -- When a structure is en-
gulfed by a tornado field, wind velocities and atmospheric
pressure changes do not act uniformly over the entire struc-
ture. Furthermore, these interdependent effects do not
attain maximum values simultaneously at a point. These two
observations have implications in the establishment of wind
velocity and atmospheric pressure change criteria for use in
structural design. The significance of the observations
relates to the size of the structure relative to the dia-
meter of the tornado. One of the methods of developing
rational loading for the design of structures is to consider
two extreme cases: (1) small structure - large tornado,
and (2) large structure - small tornado. By consideration
of these two extreme cases it would be possible to consider
tornado diameter, structure size, structure orientation, and
tornado trans 1 ati onal velocity as variables. The results
obtained using the two extreme cases would be utilized to
develop guidelines for the design of tornado resistant
structures." [3.3]

3-55



^ 5^ 5?9$ ^999 0<>S> <X><><

Figure 3.12 Typical Wind Induced Pressure Forces on a Structure
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Figure 3.13 Typical Forces on an Unvented Structure Created
by Rapid Atmospheric Pressure Change
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" Degree of Protection Anticipated In structures where there
is danger of releasing radioactive material to the atmosphere,
for example in cases of a nuclear reactor containment vessel
or a Plutonium processing plant, degree of protection against
tornado damage should be absolute. The absolute protection
implies no structure damage and no damage to contents of the
building from wind, water or missiles. However, in structures
such as hospitals, fire stations, civil defense headquarters,
etc., some structural damage can be tolerated as long as
services are not interrupted. In such cases the degree of
protection can be moderate. Researchers at Texas Tech
developed design criteria for different degrees of protection
for a warehouse. This particular warehouse was designed for
tornado protection because unusually expensive material was
to be stored in the warehouse." [3.3]

Information Necessary for the Method

It is assumed that plans of the building to be evaluated are available.

It is also assumed that the probabilities and frequency of tornado phenomena

in the area involved have been determined. Where the probability of occur-

rence is determined to be low, no tornado evaluation need be made.

Criteria for the Method

For the purpose of the Approximate Analytical Evaluation Method it will

be assumed that only moderate protection is required for the building to be

evaluated. Therefore a free field velocity of 200 miles per hour and a

pressure drop of 1.2 psi will be used. These values are taken from table I

in reference [3.3]. Using the formula P = .0025V to convert velocity to

pressure gives P = 100 psf. The 1.2 psi pressure drop is, converting units,

equal to a suction or uplift of 172 psf.

From figures 3.12 and 3.13 it is obvious that the building as a

whole is subjected to a total lateral force from both windward and leeward

sides. If it is assumed that tornadoes are similar to other high winds,

such as hurricanes, with respect to the relationship of pressures on wind-

ward and leeward sides, one finds these coefficients of the velocity pres-

sures to be 0.8 and either 0.5 or 0.6, respectively; depending on the height-

width ratio of the building. Thus the total lateral force on a building

subjected to tornadoes for a moderate degree of protection will be 100 x

(0.8 + 0.5 or 0.6) = 130 or 140 psf. These coefficients are taken from

table 7 of 1972 ANSI and apply to enclosed structures.
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There are probably very few buildings that will be undamaged if in the

direct path of a strong tornado. The least likely to be severely damaged

will be heavy reinforced concrete or reinforced masonry vault like structures

one or two stories in height, with relatively heavy and solid walls. Taller

buildings designed to resist hurricanes may have limited damage but probably

will not collapse unless they are of unusual configuration or have large

roof overhangs or open sides. Light buildings of wood frame or steel frame

and metal sidings have been known to have been torn from their foundations

and blown considerable distances. It is possible, however, to provide such

light buildings with some resistance to winds by proper anchorage to founda-

tionstoresistuplift.

The structural systems of some buildings designed for earthquake may be

capable of resisting forces created by tornadoes. For example, a warehouse

100 ft X 100 ft and 20 ft high with concrete roof and walls has been designed

for an earthquake force of 0.133g. If the walls weigh 100 lbs per sq ft and

the roof dead load is 100 psf, the total design horizontal force for an earth-

quake in either direction would be about 1,530 lbs per linear foot at the

roof line as compared to 10 x 140 pounds or 1,400 pounds per linear foot for

the moderate tornado design force.

Analysis of Building as a Whole

It should be obvious that many buildings will not warrant analytical

evaluation. A short perusal of the plans of a building should determine

whether a roof system has the weight, reverse load capacity, and anchorage to

resist the extreme uplift forces associated with tornadoes, or whether an en-

tire building is heavy enough to resist such forces. A quick look at the

foundation details should show whether any special hold-down provisions have

been used. Pile or caisson footings will have good potential uplift charac-

teristics if anchored to foundations. For example, in a steel frame building,

the presence of many large anchor bolts from base plate to concrete footing

would indicate that uplift forces were probably considered in the design.

Some concrete piles may have no reinforcing bars or only a single small rein-

forcing bar extending down from the pile cap into the pile a short distance.

This would indicate that little or no consideration had been given to uplift

forces. Deep basements will have good hold-down characteristics. In general,

therefore, a light, one-story structure without special hold-down foundation

characteristics can be given an inadequate rating without analytical calcula-

tions beyond a very rough assessment of weight as indicated in the Field

Evaluation Method, section 3.2.

3-58



Light roofs of wood or steel are usually designed for a live load of not

over 30 psf. For tornadoes, structures are to be checked for an uplift force

of at least 172 psf. It will be found in most such cases that the net uplift

is several times the design dead load. Such roofs can be considered inadequate

to resist maximum tornado forces. This reasoning may not be true in areas

where a heavy snow load is used in design.

If a building has been evaluated for wind and given a poor rating, it

will be considered to be inadequate to resist tornadoes. The ability of roof

systems, designed only for gravity loads, to resist reversals from uplift needs

discussion. Steel beams with their compression flanges braced by the deck un-

der usual gravity loads may have lower flanges unbraced and subject to compres-

sion buckling under uplift loads. Deep concrete beams, wood girders, and

trusses need to be checked and analyzed for their capacity under such reversals.

Even though these reversals may be only for a few seconds, the effect of such

reversals must be considered and the roof anchorage details checked.

So far, these comments have been related primarily to uplift. The wall

capacities must be checked for direct horizontal positive and negative force.

The floor and roof systems must be checked for adequacy as diaphragms to trans-

mit lateral forces to the vertical resisting elements. Once again the anchor-

age is of major importance. Anchorage of walls to footings should be checked

for capacity to resist sliding combined with vertical uplift and overturning.

The footings themselves should be checked for sliding resistance, uplift, and

overturning forces. In checking these calculations, the purpose is to deter-

mine the ratio of stresses resulting from the imposed tornado loads to the

capacity of the structure.

In each of the various resisting systems, such as roof, floors, shear

walls, or moment-resisting frames, there may be one or more critical elements

which will fail before the other elements. Care must be taken not to derate

a building because of one non-important element. Where the failure of such

an element would not cause failure of a system, but would only cause minor re-

distribution of loads, such a member would not be a critical element. Refer-

ence is made to further discussion of critical elements in this section.

Analysis of Portions of Building

It should be obvious that with positive and negative pressures of the mag-

nitude encountered in tornadoes, such building items as exterior doors and

windows, wall cladding, exterior appendages, and balconies will be very vulner-

able and the average installation and anchorage of such items will not be ad-

equate but will be checked to determine the critical stress ratio. Glass

panes, unless designed especially for such pressures, as to size, thickness

and strength must be checked for their adequacy for resisting tornado wind

pressures

.
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3.4 DETAILED ANALYTICAL EVALUATION METHOD

A . Introduction

This section discusses the methodology and rationale involved in the de-

velopment of a computer program that estimates the damageabi 1 i ty of buildings

under the following natural conditions:

Earthquake

Wind - General

Tornado and Hurricane.

he methodology has intentionally been presented in a user oriented

manner regarding the:

Determination of environmental loads

Definition of structural models and response computation

Estimation of potential damage.

'he method presented is essentially s tate-of -the- practi ce when balanc-

ing the uncertainties in the various fields against the value of detailed

analysis at the most elementary level. Reference [1.4 ] presents a col-

lection of various state-of-the-practi ce papers.

The section presents the methodology behind a modular computer program

which brings together the many aspects of the damageabi 1 i ty prediction

problem. The computer program may be readily updated to incorporate new

developments in any selected module.

The reader must realize that by the very nature of structural engineer-

ing and more specifically, the architect-structural engineer relationship,

that one computer program cannot hope to structurally model all possible

building types and still be economical to use. Therefore, a procedure is

presented which is appropriate for a reasonably large class of building

structures. In particular, the program can be used to estimate the damage-

ability to the following structural types:

• Braced and unbraced steel frame buildings

• Concrete shear wall and shear wall plus frame buildings

tBearingwallbuildings

• Long span roof structures.
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An buildings are assumed to act in a two-dimensional or inplane manner

and hence, buildings with significantly irregular floor plans (e.g., T or L

shaped) or structural framing, cannot, with a high degree of confidence, have

their damageabi 1 i ty assessed with this program. Also, damage in buildings

for which soi 1 -structure interaction is important cannot be estimated with

high confidence. Only an experienced structural and/or soils engineer can

establish whether the building under consideration is in one of the two latter

categories

.

The developed computer program utilizes the professional experience of

the engineer. The engineer must provide judgmental input as to the (1)

quality of building construction, (2) deformation for the structural compon-

ents to yield and failure, (3) completeness of the site description proper-

ties, and more. Therefore, the computer program enables the engineer to

quantify his professional experience about many component aspects of the

problem without having to specify how they all interrelate in establishing

building damageabi 1 i ty

.

A direct comparison of this method with the two previously discussed

evaluation methods is not simple. The Detailed Analytical Evaluation offers

the engineer a computer program with many options. It is possible to obtain

damage estimates for a building using this program in a matter of minutes or

it can take days depending upon the complexity of the structural model. Also,

much of the required input for the procedure can be obtained using the judg-

mental values of engineers documented in this section or the establishment of

these input values may require days of study so as to obtain the best estima-

ted values for the building under study. Philosophically the Approximate

Analytical and Detailed Analytical Evaluation Methods differ in two respects.

One, the Approximate Analytical Method is based upon a stress damage evalua-

tion. The stress in critical elements is calculated and compared with code

stress levels. The methodology discussed in this section relates structural

and most nonstructural damage to interstory drift. Local member stresses are

not calculated. Earthquake nonstructural damage is related to an effective

floor MMI through an estimate of floor response. The second major difference

is the sophistication of the analytical building model. A finite element

type model is used in the latter method whereas a more simple model is usually

used in the former method.

B . Natural Hazard Loading - Earthquake

General Comments
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The method used for generating earthquake loads on buildings entails four

basic steps:

1. Determination of seismicity, A, as a function of geographic
location. The Richter magnitude, M, of a representative
earthquake is derived from the seismicity of a particular
site.

2. Determination of an effective hypocentral distance, r, which
locates the representative earthquake with respect to the
building site. Computation of r involves the attenuation
properties of the Earth's crust in the vicinity of the site.

3. Specification of a hard-rock particle velocity spectrum,
V^p(T), for the site. This too will involve the attenua-

tion properties of the Earth's crust.

4. Generation of a soil amplification factor, (OAF) , for the
site which, when multiplied by the hard-rock vel§city spec-
trum results in a ground site particle velocity spectrum,
^iteC^)-

The ground site spectrum characterizes the dynamic environment of the

building and will be referred to as the "earthquake load." A flow diagram
depicting this sequence of operations is shown in figure 3.14.

The procedure used to develop the ground site spectrum parallels that

presented by Algermissen [1.4]. It does not, however, explicitly consider
proximity of the site to known faults. Efforts are underway by the U.S.

Geological Survey to develop earthquake risk maps incorporating this factor.

Recognizing that a professional consensus does not exist relative to the

most appropriate procedure for obtaining a ground site spectrum, an option

was included in the computer program for the Detailed Analytical Evaluation

Method to permit the user to bypass the computation of earthquake loads

described in this section and input directly a ground particle velocity

spectra (see Section 2.1.1.3 Appendix E).

The earthquake load generation approach is empirically based wherein

certain relationships are derived by dimensional analysis and curve fitting

of observed earthquake data. The seismicity at a site is a parameter which

represents the amount of seismic activity (number of earthquake events per

year) within a specified radius of the site. This area defined by this radius

is referred to as the "felt area" about a given site. The radius which de-

fines the area is a function of the attenuation properties of the earth's

crust within that region. The seismicity at a site is defined in accordance

with all available historical earthquake data [3.12], [3.13]. Typically,

these references provide the date of earthquake occurrence, its location, and

its magnitude or intensity.

Other recorded data provides the-; maximum ground acceleration, velocity

and displacement experienced at a sight for earthquakes occurring within the

felt area. These data are not available for all parts of the country, but

coupled with known geological characteristics, can be extrapolated and used

as the basis for establishing attenuation characteristics for the earth's

crust. Since measureable ground motion characteristics include the effects

of local soil conditions, prior to developing attenuation characteristics a

soil model must be generated to relate the site ground motion to the motion

of basement rock which underlies the site.
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RISK PARAMETERS

RECORDED PAST
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COMPUTE EFFECTIVE
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ATTENUATION
1

PROPERTIES OF >—
EARTH'S CRUST f
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LOCAL SITE SOIL
CHARACTERISTICS

COMPUTE SITE GROUND
VELOCITY SPECTRUM

SITE GROUND
VELOCITY SPECTRUM

(EARTHQUAKE LOAD ENVIRONMENT)

Figure 3.14 Generation of Earthquake Load Environments
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The remaining paragraphs of section 3.4B are organized according to the

following four steps. First, historical data is used to determine seismicity

A as a function of geographical location. An equation is presented which

relates earthquake magnitude to frequency of occurrence with A as a parameter.

In order to determine the dynamic environment of a building due to earth-

quake of magnitude M, the earthquake hypocenter must be located relative to

the site. Therefore, the section contains a description of the method used

to determine an effective hypocentral distance r. Next, a description is

presented of how a hard-rock velocity spectrum is obtained for a site using

available records of maximum acceleration, velocity and displacement cor-

responding to particular earthquakes of known magnitude and distance from

the recording site. Finally, various techniques available are presented

for generating soil models and corresponding amplification factors for

computing earthquake loads from hard-rock spectra.

United States Seismicity

Earthquake loads derived herein for a particular site are based on past

earthquake data. Some areas of the country have exhibited a great amount of

seismic activity while others have exhibited little or none. Thus, the dis-

tribution of seismicity throughout the country is of fundamental importance.

A tabular format has been chosen for the presentation of seismicity char-

acteristics throughout the country. The continental U.S., Alaska and Hawaii

have each been subdivided into one-half by one-half degree grid areas (4360

for the Continental U.S., 2516 for Alaska and 92 for Hawaii)as shown in

figures 3.15 to 3.17. For each grid area this section discusses how one

calculates a mean seismicity. A, and a seismicity standard deviation, a^,

based on a statistical analysis of all available earthquake data. Values of

A and are given in Appendix H for each grid area. These values are

based on a statistical analyses of all available earthquake data.

This treatment of the past earthquake data is based on an approach pro-

posed by Wiggins and Moran [ 1 • 1 ], and involves the seismicity relationship

.
log^gN = A - bM (3.4.1)

where

A = seismicity at a given site

M = Richter magnitude

N = frequency of occurrence (events per year) of earthquakes
of magnitude M or greater

b = a distribution characteristic governing the relative
frequency of earthquakes of different magnitude

(1/N) = earthquake return period
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The value of b = 0.9 appears to be a constant independent of location

as evidenced by the following:

(1) World Seismicity [1.1 ] reveals b = 0.88.

(2) Recent work by Nuttli [3.14] reveals that b = 0.927,

(3) Bollinger [3.15] derived a value for b = 0.87

+ .12 for all shocks in the Eastern United States.

(4) Chinnery [3.16] and Gordon [3.17] obtained similar I

results as above.

Equation (3.4.1) allows one to compute the seismicity A at a particular '

site in the United States in the following manner:

Step 1: Input of Earthquake Data Sources

The earthquake data bank consisted of two types of information:

a) Recent (NOAA) Data - these are earthquake data recorded since 1961

(see [3.13]) which give complete information about each earthquake

including its location and Richter magnitude. These data are as-

sumed to be a complete record of seismic activity of Richter magni-

tude 3.5 or greater over the 12 year period, 1961-1973.

b) Historical Data - these are earthquake data taken prior to 1961

(see [3.12]) and include data recorded as long as 323 years ago

in the Northeast region of the United States. Information about

each earthquake includes date, location. Modified Mercalli Intensity

(MMI)and felt area (area throughout which earthquake was felt). Be-

cause of the non-scientific measurements used for this type of data

(Modified Mercalli Intensity) and knowledge that smaller earth-

quakes may have not been recorded due to sparsity of population

in some areas, the historical data were modified in the following

two ways:

e Intensity Modifications for Adjustment to Epicenter - From
data published by Wiggins [3.18], attenuation equations
(found from regression techniques) have been developed to
relate the Modified Mercalli Intensity at a site, to magni-
tude and hypocentral distance in the western region of the
United States, namely California (Ferndale and El Centro)
where 16 significant earthquakes were recorded on strong
motion accel erographs at each site. The resulting equation
for the western region ( 1 ongi tude ^ 1 05° ) of the United States
is:

MMI = 2.786 + 1.5M - 3.742 log.^r (3.4.2)
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where

r = hypocentral distance (miles)

MMI = Modified Mercalli Intensity at site of interest

M = Richter magnitude at epicenter

The value for the coefficient to M was forced to be 1.5
in equation (3.4.2) since Gutenberg and Richter [3.19]
give the relationship that M = 1 + 2/3 MMI^ (MMI^ =

maximum Modified Mercalli Intensity at the epicenter).

Usina relationships presented by Algermissen in [1-4,

Daqe 119], a similar attenuation equation can be developed
for the eastern region of the United States. The value
of the coefficient of M in the equation was again forced
to be 1.5, since various tests of the data and theoretical
examinations for energy revealed that this simple relation-
ship held for all parts of the country (for shallow earth-
quakes) as well as for California. The resulting equation
for the eastern region is:

MMI = 1.622 + 1.5M - 2.61 log,^r (3.4.3)

Equations (3.4.2) and (3.4.3) can be used to express MMI
in terms of the felt area by substituting an isoseismal
value of 4 for MMI (lowest intensity felt), replacing M

with (1 + 2/3 MMIq) and noting that Area ~ irr^ . The two

resulting equations are:

Western Region (longitude > 105°)

MMIq = -.286 + 1 .871 log^Q
(Area felt)

TT

(3.4.4)

Eastern Region (longitude < 105°)

MMI 878 + 1 .31 log
10

(Area felt)
TT

(3.4.5)

Therefore, for historic data [3.12] where the subjective
Modified Mercalli Intensity is used, a comparison is made
for each earthquake between the intensity recorded and the
intensity given considering the area felt via equations
(3.4.4) and (3.4.5). The larger of the two values is kept.

• Intensity Modifications for Low Population Density - The
historic earthquake data were further modified by multi-
plying the number of MMI^ values reported or computed from

felt area reports (whichever was the larger) by the factors
in table 3.5. These factors were based on population density
statistics given in various World Almanacs and Statistical
Abstracts of the United States. It was assumed that MMI^ = 9

and above would be noticed since the beginning of

recorded time. The number of events less than MMI^ = 9 was

increased by relating the ratio of population densities over
time before 1930 to the felt area.
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After obtaining the modified MMI^ intensity values

for the historical data, the final conversion from
MMI to M was made using the equation M = 1 + 2/3 MMI^.

Step 2: Creating N versus M Cumulative Histograms

With the earthquake data properly modified and divided into two sets

(recent and historical), each earthquake may be placed into the ap-

propriate grid area based on its latitude and longitude (and then into

one or more storage bins within that grid as shown in table 3.6). The

parameter N denotes the number of earthquakes above a certain magnitude

divided by the time period spanned by the data. For example, if one

is considering data showing the occurrence of ten earthquakes of magni-

tude greater than or equal to Richter Magnitude 5.5 within a period of

ten years, one would place ten earthquakes in bin number 5 and divide

by ten to obtain N = 1. If one does this for each bin and then forms

a Histogram, the results might appear as shown in figure 3.18.

Table 3.6 STORAGE BINS FOR TYPICAL GRID AREA

Bin Number
Earthquake Magnitude M

Greater than

:

1 3.5

2 4.0

3 4.5

4 5.0

5 5 . 5

6 6.0

7 6.5

8 7.0

9 7.5

10 8.0
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A regression fit to the cumulative frequency of occurrence data using

equation (3.4.1), with the slope b set at b = 0.9, will produce a mean

value, H^, for the intercept of the regression line and the vertical

axis. The mean seismicity, for the grid, A, is now defined to be

The corresponding standard deviation of the grid seismicity is denoted

a^. The value of is obtained directly from the previously discus-

sed regression fit. Although the grid seismicity. A, has been treated

as a random variable in determining A and a^, it will be convenient to

henceforth consider A to be deterministic in the sense that

To amplify this point, A, as defined in (3.4.7), is hereafter referred

to as the grid's Engineering Seismicity . The parameter n may be set equal

to zero in which case one's confidence, based upon a normal probability

density function, would be 50 percent that the seismicity for that

grid (i.e., site) does not exceed A. If n = 2 the corresponding confi-

dence level would be 95 percent.

Step 3: Define Radius of Search

In calculating the seismicity A, it is appropriate to determine which

earthquake events in the vicinity of the site are able to cause

damage. This is done as follows:

a) Define the maximum probable earthquake for the site, M , as

having a return period (1/N) equal to 400 years. This value

may be compared to Gordon's estimate of 450 years for New

England [3.17] and Nason's estimate of 220 years or longer

for a specific location on the San Andreas fault [1.4].

Then from equation (3.4.1), assuming that the seismicity of

the site does not change with time, one may write

A = log (3.4.6)

A = A + no (3.4.7)

log-,f,Nu + bMu = log
10 ( 1/400) + bM,

max
(3. 4. 8. a)

If is the magnitude of the largest earthquake recorded

during historic time Tn = 1/Nu» then one finds that

^ax - i ^°9i0 (^°0/'^h)
(3.4.8.b)
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b) By using M^^^ from equation (3.4.8), the attenuation equations
IT! a X

(3.4.2) and (3.4.3) which relate magnitude to hypocentral dis-

tance for the western and eastern regions of the United States,

and by specifying that a value of intensity below MMI = 6.7 will

cause no damage (see [3.11], Appendix H), a radius is found beyond

which the maximum probable earthquake for a region will cause no

damage even if it occurs. This gives

Longitude > 105°

2.785 + 1 .5M„_ - MMI
log^Qr = (3. 4. 9. a)

;

^ 3.742

• For regions: Washington, Oregon, Northern California, Western

Nevada, Southern California, Alaska and Hawaii.

Longitude < 105°

1 .622 + 1 . 5M„,,. - MMI

2.61
log^Qr^ = Oiax (3.4.9.b)

For regions: Central, North and East

where
'<'

• r = radius of search beyond which the maximum
probable earthquake specified for each
region will cause no damage.

Table 3.7 gives the radius of search for each of the regions listed

]
above. It is noted that on the computer, the search was made more

efficiently and economically by converting the search area to a

square having the same area as the circle of influence. Thus,

logiQ(4/TT) was subtracted from the above equations to obtain the

radius of search for each of the regions listed in table 3.7. It

is noted that earthquake data were stored in the grids beyond the

dark line boundaries shown in figures 3.15 to 3.17 to accommodate

searches extending past these boundaries.

Numerical Example for Computing A

Having divided the past seismic data into two separate sets (historic

and NOAA), creating the N versus M histograms for each grid shown in figures

3.15 - 3.17, and defining a radius of search for each region, the seismicity

(assumed constant in each 1/2° by 1/2° grid) can be calculated for all grids

using the historical and NOAA data separately.
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Table 3.7 DISTANCE OF SEARCH FOR AN EQUIVALENT
SQUARE FOR VARIOUS REGIONS OF THE
UNITED STATES

Region

MMIp(max)

Historic
(MMI

)

Years of
Data

**
M

(400^yr)

Distance Search
for a

Square (mi

)

North
Eastern 9 335 7 . 1 105

Eastern 10 310 7.8 264

Central 10 274 7.8 264

Western
Mountai n 10 1 20 8.3 1 58

Hasni nylon/
Oregon 9 1 32 7.5 76

Northern
uaiiTorma \\J .0 1 D J o . 0

(8.63)*
1 Q 1

jouLnern
California 1 1 204 8.5

^ O . U J J

191

Western
Nevada 11 114 8.5

(8.94)*
191

Al aska 11.1 187 8.5
(8.77)*

191

Hawai i 10 1 39 8.2 145

*
Computed values. 8.5 is assumed upper bound magnitude for the U.S.

= 1 + 2/3 MMlQ(max)
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A sample grid area in Hawaii (marked by an X in figure 3.17) is used to

illustrate the procedure for computing A.

From table 3.7. fh^ radius of search for Hawaii is found to be 145 miles.

Therefore, a square is created around the grid marked X that is approximately

290 miles across (approximate because if the radius of search falls in the

middle of a grid it is extended out to the end of it). This square is indi-

cated by bold lines in figure 3.7.

For each set of data (historic or NOAA) used, the N's for each M are

summed over all grids falling within the area of search. (In this example

there are 121 grids over which to sum). This allows N versus M histograms

to be created for the entire area of search, similar to that shown in

figure 3.18. Then a line with -0.9 slope is drawn through a point at the

top center of each rectangle in the histogram. Each line so drawn defines

an intercept A^. and this intercept corresponds to a seismicity value appro-

priate for a certain magnitude of past earthquakes, i.e., that magnitude

which corresponds to that rectangular grid in the histogram. The average

seismicity for the grid is then found by averaging the A.'s, i.e..

where the index i (corresponding to the Bin No. in table 3.6) ranges over all

of the bins.

The standard deviation of grid's seismicity is found from the equation

be established after specifying a value for n.

A complete summary of the United States Seismicity is contained in

Append ixH.

A = A. (3.4.10)

(3.4.11

)

Having obtained A and a., an Engineering Seismicity , A = A + na„, may
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Definition of Earthquake Risk Parameters

Having computed A and for all of the grid areas shown in figures 3.15

to 3.17, one is in a position to establish representative earthquakes, for use

in computing earthquake loads for buildings, for any part of the country based

on historical data. There are two ways to do this. The first is to specify

a return period, 1/N, for the representative earthquake. In this case, the

earthquake represents the maximum earthquake likely to occur during a return

period T = 1/N. Its magnitude is given by

M = 5" (A - log^Q N) (3.4.12)

where

A = A + na^

and n is specified by the engineer according to a desired level of confi-

dence. The set value of n establishing the percent confidence that M will

not be exceeded during the time T.

An alternate way to compute M is to recognize that the random occur-

rence of earthquakes of magnitude M or greater can be described by a Pois-

son process where the probability of non-occurrence, p, is given by

p = e"'-'^ (3.4.13)

and L denotes the lifetime of the building. Thus, a representative earth-

quake of magnitude M may be established such that the probability of M not

being exceeded in a period of L years is p. For example, if the life of the

building is 20 years (i.e., L = 20) and an acceptable probability of non-

occurrence is 0.90 (i.e., p = 0.90) then the corresponding return period,

T, is obtained from (3.4.13) is

T = (1/N) = -L/ln (p) = 20/0.1045 =191 years and

N = 0.00522

If the engineering seismicity. A, is equal to 5.0 then the computed

Richter magnitude is

M = ^ (5.0 - log^Q .00522) = 8.10
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Effective Hypocentral Distance

In order to estimate the ground motion at the basement rock underlying

a site, both the magnitude and distance of a representative earthquake are

required. This section explains how the latter is obtained using past earth-

quake data. The distance from a particular site to the source of a seismic

disturbance is called the hypocentral distance and is denoted by r. Since

the source of an earthquake is usually some distance below the surface of

the earth's crust, the hypocentral distance is defined as the hypotenuse of

the right triangle shown in figure 3.19, assuming a flat earth for the rela-

tively small distances involved. It is furthermore assumed that the focal

depth of all earthquakes is 10 miles below the surface.

In contemplating ways to compute an effective hypocentral distance

from a site to some representative earthquake whose magnitude is determined

from equation (3.4.12), the need for some means of averaging the hypocentral

distances to individual earthquakes contained in the data base becomes

apparent. Further consideration reveals that a simple arithmetic average

is inappropriate because the seismicity of the site (and therefore the

magnitude of a representative earthquake) is dominated by the stronger

earthquakes recorded around the site. Simple averaging does not take into

account the relative magnitudes of the earthquakes which have occurred,

only their respective locations. Thus, for example, if the data base con-

tained only two events over a time period L, a magnitude 8 earthquake dir-

ectly under the site, (r = 10 miles) and a magnitude 6 earthquake 100 miles

away (r = 100), the representative earthquake for the same period of time

would have a magnitude of at most 8, and an effective hypocentral distance

equal to 55 miles. Clearly, the ground motion resulting in this case will

be considerably lower than that resulting from the magnitude 8 earthquake

with its epicenter at the site, and therefore will underestimate the

dynamic environment of the site.

An averaging method which uses magnitude in some form of weighting

scheme would seem to be desirable. A second alternative considered in-

volved the use of an energy equivalence involving particle velocities at

basement rock due to the various earthquake events occurring in the vicin-

ity of the site. This led to the equation

=E (3.4.14)
i

where V^- represents the particle velocity at basement rock due to the ith

earthquake event some distance r^. away, and V represents the particle velo-

city of the representative earthquake at a distance r away. In order to

use this equation, we must be able to determine V (or V^. ) given M (or )

and r (or r^ ) . The velocity attenuation equation
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V = Cn 10 r (3.4.15)

discussed in later paragraphs of this section is applicable here, the sub-

script on r and V being omitted for notational convenience. Thus, the attenua-

tion relationship involving M^, may be written

CM. -C
V. = 10 ^ ^ r. (3.4.16)

Substitution of V and V^. from equation (3.4.15) and equation (3.4.16)

into equation (3.4.14) enables one to solve for r in terms of M, and r^.

.

Although this approach has some appeal and tends to give reasonable

values for r, the stipulation of an energy equivalence is somewhat arbitrary

and in fact, turns out to be inconsistent with the basic seismic ity equa-

tion (3.4.1). In Appendix J of [3.11] the derivation of an alternate equa-

tion which is used in place of equation (3.4.14) is derived and is

b/C b/C2
V ^ =E V. (3.4.17)

i

It is seen to be similar in form to equation (3.4.14), but replaces the

exponent 2 with the constant b/C2 = 1.60 where b = 0.9 and C^^ = 0.563 as

given in later paragraphs of this section.

Equation (3.4.14) suggests a possible interpretation for equation

(3.4.17). Instead of interpreting equation (3.4.14) as an energy equiva-

lence, we may take the point of view that V is given as well as each of the

V^'s, and furthermore that all of the V^'s are equal. Then the upper limit

n of the index i becomes the unknown variable in the equation

n

V? = n vj (3.4.18)
i=l

Thus the equivalence factor is n which specifies how many earthquakes

causing a site (basement rock) velocity are equivalent to one earthquake

causing the velocity V. In the case of equation (3.4.14), for example, if

the ratio V/V^. = 10, then n = 100. In the case of equation (3.4.17) one

sees that for the ratio V/V. = 10, n = 10^'^ = 40.
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Therefore, forty earthquakes producing a hard-rock velocity of = 1

are equivalent (from the standpoint of seismicity) to one earthquake pro-

ducing a hard-rock velocity of V = 10.

This relationship is even more apparent from the relationship

derived in Appendix J of [3.11]).

also

log^QN A + 1 og 10^1
- C. (^°9loO

]

log^oV (3.4.19)

which comes about from substituting equation (3.4.15) into equation (3.4.1)

to eliminate M. This equation when compared with equation (3.4.1) reveals

the same linear form, treating the quantity in square brackets as a constant

with a negative slope of b/Z^ instead of b which appears in equation (3.4.1).

Thus it is evident that the quantity b/C2 is just the slope of the IoQiq N

versus log-jQ V histogram which could be developed directly from the data

using equation (3.4.16).

Finally then, substituting for V and from equation (3.4.15) and

equation (3.4.16) into equation (3.4.19) gives the result

^ (M.-M) -bC^/C„
2^ 10 ^ r,

^

Equivalently, using equation (3.4.1) one concludes that

(A. -A) -bC./C„

E ^0 r.

•C2/bC3

(3.4.20)

(3.14.21)

In actually computing r, an approximation was made to reduce computing

time. Instead of treating each recorded earthquake individually where the

index i ranges over the number of earthquakes within the radius of search,

representative earthquakes of magnitude were computed for each 1/2 x 1/2

degree grid area and located at the center of that area. The i^^'s then re-

presented the distance between the site and the center of each of these

grid areas.
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Generation of a Hard-Rock Velocity Spectrum

This section describes how a hard-rock velocity spectrum is developed
'

from the Richter magnitude and hypocentral distance which are appropriate

for the building site under consideration. The approach taken herein is

parallel in concept to that proposed by Newmark and Rosenblueth [3.5]

in that a hard-rock velocity spectrum is established from the maximum ac-

celeration, velocity and displacement that is expected at the site. Figure *

3.20 shows how a hard-rock spectrum is defined in terms of:

A^=maximumhardrockacceleration(g)

= maximum hard rock velocity (in/sec)

= maximum hard rock displacement (in)

Therefore, in order to define a spectrum, a relationship must be estab-

lished between the Richter magnitude (M) and hypocentral distance (r) and the

maximum bedrock acceleration (A^), velocity (V^) and displacement (D^). Such

relationships are commonly referred to as attenuation relationships.

Donovan, see [1.4 ], has presented a survey of several attenuation re-

lationships. The approach used herein is based upon the relationship be-

tween the site Modified Mercalli Intensity (MMI) and the site Richter magni-

tude and hypocentral distance, see equations (3.4.2) and (3.4.3). Also

using El Centre and Ferndale earthquake data it can be shown [3.18] that the

maximum soil particle velocity (V^) can be expressed in terms of MMI using

the following equation

log^Q
^s

" -''•973 + 0.375 MMI (3.4.22)

When taking into account the soil conditions at the El Centre and Fern-

dale sites it follows, see [3.20] and [3.21], that the hard-rock particle

velocity, V^, and the site Richter magnitude and hypocentral distance

related by the following equations.

Western United States (longitude >_ 105°)

log^pV^ = -1.625 + 0.563M - 1.403 log^gr (3.4.23)

o

Eastern United States (longitude < 105 )

log^gV^ = -2.062 + 0.563M - 0.979 log^Qr (3.4.24)

The cut-off longitude choice between the western and eastern regions of

the United States is based upon:
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(1) the knowledge that the great plains regions ends at
about 105° prior to encountering the Rocky Mountains
[3.22],

(2) technical presentations by several seismologists at
the May 1973 meeting of the Sei smol ogi cal Society of
Ameri ca

.

Comparing the above attenuation equation with that derived by Nuttli

[3.23] for the Central regions of the United States, one obtains -0.955 versus

the value in equation (3.4.19) of -0.979. References [3.24 and 3.25] develop

an attenuation relationship for particle velocity from underground nuclear

explosive data in Nevada to be -1.39. This value agreed very well with the

exponent - 1 . 403 .

Empirical evidence indicates that the maximum hard-rock acceleration

and displacement are related to the maximum hard rock velocity. Figure 3.21

shows a plot of maximum hardrock acceleration and displacement versus velo-

city for the data in [3.18]. It is seen that the following relationships are

appropriate:

Generation of Site Response Spectrum

The previous section discussed how a hard-rock velocity spectrum is

established for a particular building site. This spectrum is amplified by

the soil between the basement rock and the foundation of the building. In

particular, expressing the site hard-rock velocity spectrum as a function of

period using the notation

log-iQA^ = -1.5675 + 0.7781 log^Q(V^) (3.2.25)

log^QD^ = -0.61 44 + 1 .1438 log^Q(V^) (3.2.26)

V|,p(T) = site hard-rock velocity spectrum

then the site spectrum can be written as

V
site

(T) = (DAF)^ X V^p{T) (3.4.27)

where

(DAF) = soil dynamic amplification factor
(in general also a function of period)
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The dynamic amplification factor of a site is a very difficult function

to characterize. Opinions range from the idea that all sites give random

characteristics, so it is impossible to model them, to the idea that all

sites are very predictable in their dynamic behavior [3.24]. The computer

program gives the user a number of options for computing this controversial

property. The options are as follows.

Opti on No . 1 : Compl ex

Reference [3.20] discusses a methodology employed for modeling the

response of continuous, viscous damped, horizontally layered media

to shear waves traveling vertically through the media. The theore-

tical development of this method is attributed to Sezawa and Kanai

in 1931 and the soil response equation takes the form

at*- 3z \ dz^dt

where

= shear modulus

u=displacement
n

^

= density

Z = depth

h = layer number

t = time

= damping factor

As noted in [3.20] this method is only valid for periods less than

one second since surface waves, not shear waves, significantly in-

fluence the spectral magnitudes in the higher period regions. Also,

if the soil layers extend to hard rock in deep sedimentary deposit

areas, the amplification factors can significantly under estimate

a site spectrum in both the low and high period regions.

Option No. 2: Semi-Complex

The second option is the same as No. 1 with the exception that each

soil layer's shear wave velocity is calculated in the program using

the results of conventional static soil properties as opposed to

being measured in the field. The user must input for each layer:

(a) Damping of the layer {% of critical)

(b) Thickness (ft)

(c) Wet density (lb/cubic ft)

(d) Water content (% of dry density)

3-86



A discussion of the derivation of shear wave velocities from the

above static soil parameters and a guide for the estimation of

soil damping is presented in Appendix I of [3.11].

The remainder of the options presented herein calculate a soil ampli-

fication function which is independent of period. For this reason they are

referred to as simple methods. The following options should only be applied

when limited soil data are available.

Option No. 3: Simple Method (a)

Wiggins [3.20, 3.21] has developed the equation confirmed by

Campbell and Duke [3.26],

V^^ = average shear wave velocity of the site soil (ft/sec)

= shear wave velocity of basement rock (ft/sec)

Under this option the user estimates soil density, layer thickness, and

water content. From this data an approximate shear wave velocity pro-

file is calculated in the program and the average values are used in

equation (3.4.29).

Option No. 4: Simple Method (b)

If available dynamic data do not enable the use of Simple Method (a),

but the static data are adequate for deriving site shear wave velo-

cities (either for one or multiple layers of soil) then this option

is to be used. Also, it is noted that this option uses equation

(3.4.29).

Option No. 5: Simple Method (c)

Medvedev [3.27] has proposed an approach for calculating the site

amplification which is essentially independent of period. His

equation is given by

0.5

(3.4.29)

P
0

average density of site soil (lb/ft )

density of basement rock (lb/ft )

, .503
2

V
.301e

-.0037h
(DAF)^ = 0

X 10 (3.4.30)
V
P J
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where

= P-Wave velocity of granite (basement rock) (ft/sec)

Vp = P-Wave velocity of site (ft/sec)

h = Depth to water table, (ft)

For various site characteristics, Medvedev [3.27] gives values for V

see table 3.8.

Table 3.8 MEDVEDEV'S VELOCITIES FOR P-WAVE [3.27]

Material Vp (ft/sec)

Granite (basement rock) 18,383

Limestone and sandstone 10,856

Gypsum and marl 7,024

Rock debris and gravel 4 ,423

Sandy and clayey ground 3,618

Fill or soft soil 1,194

The values for h must be determined or estimated by the user in

addition to the specification of the material under the site.

Option No. 6: Simple Method (d)

Reference [3.20] has suggested a method for computing the (DAF)^

using equation (3.4.29) and knowing only the geologic description

of the material to compute V^j^. The equation is

V^^ = 41 .8 (ZT)^/^ (3.4.31

)

where

Z = depth of deposit

T = age of deposit in years

Table 3.9 gives the ages of the materials that are specified to be

located under the user's site [3.20].
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Table 3.9 MATERIAL AGE VERSUS PERIOD

Era Period Age ( X 10^ years)

C a m n 7 n 1 f n U 1 U C c ri C n nilu . U 1 1

r 1 ei SLOcene 1 .

fill '^»"i"/^v^irt ~% tf^tfi^udLerna ry 0 c

PI iocene \ b .

I'll 0 c e n

e

9 P.

IIIu 1 igocene J D .

A

Mesozoi c Cretaceous 93.

Jurassic 152.

T r i a s s i c 175.

r a 1 c U £ U 1 C r c rni 1 d n 1 Q 9

rcnnsy i vani an 9 9 0ecu.

l"iS5iSSippian 9 A t;

Utr V 0 n 1 a n 9 R/1t 0 f .

o 1 1 u r 1 a n
"5

J D D .

Ordovi ci an 390.

Canadian 41 5 .

Ozarki an 440.

Upper Middle
Cambri an 490.

Lower Cambrian 515
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C . Natural Hazard Loading - Wind

General Comments

The "fastest mile" wind speed is used as input to the wind load genera-

tion program. Caution must be exercised so as not to use published wind

speeds based on averaging techniques that significantly differ from the

"fastest-mile" wind speed determination since gust factors to be discussed

in this section are dependent on the tvoe of velocity data used to charac-

terize the structural loading. Thus, the determination of a gust factor

based on wind data from one averaging technique will not constantly describe

random fluctuation about a mean wind velocity based on a fastest-mile

averaging scheme.

Selection of Site Wind Speeds at 30 Feet Elevation

As the result of extensive work by Thom [3-28, 3.29, 3.30] using daily

fastest-mile wind speed data from 141 open-country stations, extreme value

statistics and instrument correction factors, annual extreme mile wind

speeds for 2, 10, 25, 50 and 100 year mean return periods at various loca-

tions in the United States have been calculated. These data are presented

in a form commonly referred to as Thom's maps. Figures 3,22 to 3.26 pre-

sent the most recent of Thom's maps available at the time of this writing.

The mean wind velocities are given only for a height 30 feet above ground.

Table 3.10 presents Thom's wind data for Hawaii [3.30].

Although the physics of wind loading is indeed time dependent, at the

present time demands of practicality preclude a dynamic approach. Instead, an

equivalent static approach that uses a mean pressure distribution and gust

factors is employed. The governing equation for the static approach is,

2a
(3.4.32)

where

:

P Equivalent static pressure intensity at height H (psf)

V
h

Fastest-mile wind velocity at 30 feet from Thom's maps (mph)
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height above ground (ft)

30 feet

air density (at 15°C, 760 mm of mercury)

surface roughness coefficient

shape factor

gust factor at height H

Table 3.10 HAWAII FASTEST MILE DATA (mph) AT SEA LEVEL*[3.30]

Return Period (years)

2 10 25 50 100

Leeward
Exposure 38 51 60 67 75 mph

Wi ndward
Exposure 42 59 70 80 91 mph

*
The following comment applies only to Hawaii. Since the data
of table 3.10 is taken at sea level stations it must be con-
verted to an equivalent fastest mile wind velocity at 30 feet
above the ground for a site at an elevation Z feet above sea
level. The user must do the following conversion before en-
tering the data into the wind program:

V,^n = V
Z30 '30 30

Z + 30
1/7

where

V^Q = a velocity from table 3.10 (mph)

Z = elevation of site above sea level (ft)

^Z30~ fastest mile wind velocity at 30 feet
above ground for the site (mph)
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Equati on ^3 . 4 . 32) applies to either a statistical or single-valued

analysis of wind loading. The statistical analysis is done using Thorn's

maps for all return periods. For example, at some arbitrary site we find

that Thom's maps yield the following information:

Return Period
(years

)

(1/N) N

Vel oci ty
(mph)

2 (figure 3.22) 0.50

10 (figure 3.23) 0.10 h

25 (figure 3.24) 0.04

50 (figure 3.25) 0.02

100 (figure 3.26) 0.01

Where N is defined as the number of times per year a wind with a speed greater

than or equal to V^. (i = 1 to 5) occurs.

Plotting the above data for the hypothetical site on a semilog scale

(see figure 3.27) allows the regression equation

log^Q (N) = - C2 (3.4.33)

to be fitted to the data. The coefficients C-j and are site dependent con-

stant coefficients determined by a least squares linear fit of data of the

type given in figure 3.27. Note the similarity between (3.4.1) and (3.4.33).

Equation (3.4.32) may also be used for a single value analysis of wind

loading. This may be accomplished by using one value of and solving dir-

ectly for p, independent of the statistical approach. It is noted that

need not be derived from Thom's maps. The user may select a wind speed which

is based upon a detailed local velocity study. Regardless of the source,

must be the "fastest-mile" wind velocity at 30 feet above the ground.

Site Wind Speeds at Various Elevations

Thom's maps only give the basic wind velocity at 30 feet above the

ground. Therefore, a relationship must be obtained in order to find the dis-

tribution of velocity with height. The most important factor affecting the

shape of the wind velocity variation with height is surface roughness.
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Vj^ - velocity at 30 feet

Figure 3.27 Regression Analysis of Wind Data From Thorn's Maps
for a Hypothetical Site
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Surface roughness is the cumulative drag effect of buildings, trees,

rocks, vegetation, etc., on the wind flow. Surface roughness does not in-

clude effects of local shielding of near-by objects. The variations of wind

flow due to near-by ridges and valleys, etc., are also not included in the

effects of surface roughness. Surface roughness is a minimum over the ocean

and a maximum in a large city. Based upon the principles of fluid mechanics

the mean velocity profile for turbulent flow at relatively low Reynolds

numbers is described by,

Vh = (^f (3.4.34)

If the reference velocity is taken at 30 feet, it then follows that

equation (3.4.34) becomes

30") (3.4.35)

The exponent a incorporates the influence of surface roughness. Based

on studies by Davenport [3.31, 3.32], as interpreted by Vellozzi and Cohen

[3.33], the suggested exponents are given in table 3.11.

Table 3.11 POWER LAW EXPONENTS FOR VARIOUS
TERRAINS

Description of the Terrain
Power Law
Exponent (a)

Gradient
Height

For open country, flat
coastal belts, small islands
situated in large bodies of
water, prairie grassland,
tundra, etc.

1/7 900

For wooden countryside,
parkland, towns, outskirts
of large cities, rough
coastal belts

1/4.5 1200

For centers of large cities 1/3 1 500

In table 3.11 Z is the height to the gradient velocity V, (the
y y

point above ground where the velocity distribution becomes uniform).
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Gust Factors

The gust factor coefficient is used to describe the effects of random

fluctuation of wind pressure about the mean wind pressure. The term "gust

factor" is a relative one. A 10 second average wind is a gust on a 1-minute

average wind while a 1-minute average wind is a gust on a 1-hour average

wind. Thus, a measure other than duration should be used for a consistant

evaluation of gust factors.

The method for the formulation of gust factors (Cg) in the wind load

generation program is based on the work of Vellozzi and Cohen [3.33].

Several formulations of the gust factor result in a single numerical

value for a building [3.2, 3 . 32], however , the approach of Vellozzi and

Cohen yields a gust factor which is a function of height and is also a

function of the dynamic characteristics of the building and its surround-

ings. The details of the Vellozzi and Cohen gust factor formulation which

is the method used in this procedure are given in [3.33].

It has been emphasized that Thom's maps refer to a wind velocity in

terms of fastest-mile wind. Vellozzi and Cohen's gust factor formulation,

however, is in terms of a mean hourly wind velocity. The conversion of a

fastest-mile wind velocity to a mean hourly wind velocity, is accomplished

using a formula proposed by Vellozzi and Cohen [3.33]. Reference [3.33]

uses gust factors for fastest-mile and mean hourly wind speeds and concludes

that both sets of gust factors result in the same loading on the building.

Thus, although gust factor formulation is dependent on type of wind data

used, the quantity of interest - the loading - is essentially the same for

both approaches.

A limitation of the gust factor formulation is that it applies to

situations where the principal wind loading is drag. Other loadings induced

by Von Karman Vortex shedding and by vortices shed from other structures are

beyond its scope. Instability of the galloping and flutter types is also

not included [3.32].

Shape Factors

The shape of a building in the wind stream greatly affects the distri-

bution of wind pressure over the structure. The shape factor coefficients

are designed to take into account the effects of the building's configura-

tion on the wind stream flowing over, around, and through the structure.

The term "shape factor" is somewhat misleading in that it is not one

number unique to one particular building. Instead it is made up of a series

of pressure coefficients which, in turn, depend on the building's size and

orientation in the wind stream. For example, figure 3.28 shows the pressure

coefficients for a typical building and how these pressure coefficients go

into calculating the shape factor in each building direction.
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face C

e = Wind Direction
X

Plan View

Elevation View

0-10^
Roof Slope =

h:b:£ = 2.5:2:5

Pressure Coefficients on Faces A,B,C,D

Faces

e A B C D

0 .9 -.5 -.7 -.7
45 .5 -.5 .4 -.3
90 -.3 -.3 .9 -.3

(+) ^ Direct Pressure into face

(-) ->- Suction Away from face

Building Shape Factors

= (pressure co

= shape factor in x-direction

= (pressure coefficient on fa

= shape factor in Y-direction

(Cp)^ = (pressure coefficient on face A) -(pressure coefficient on face B)

(C )^ = (pressure coefficient on face C) - (pressure coefficient on face D)
P

Figure 3.28 Shape Factors and External Pressure
Coefficients [3.35]
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In 1958 the ASCE Committee on Wind Forces [3.34] presented its findings

on wind forces on enclosed structures. Data from the ASCE, Swiss Building

Code, [3.35], Danish Building Code and the University of Iowa were presented

and discussed. Admittedly, the Swiss data based on wind tunnel tests were

the best to that date in the ASCE's Review. As recently as 1968, McGuire

[3.36] notes that the Swiss data is the most comprehensive for general use.

Since the Swiss data most efficiently describes the distribution of wind

pressure and includes the effect of wind direction on the external loading,

it is the procedure used herein for determining "Shape Factor Coefficients"

in the wind load program. More study in this area is certainly needed,

especially for turbulent flow on building structures.

Table 3.12 shows a sample of the structures that are included in the com-

puter program for the calculation of "Shape Factors." A complete list of all

structures is given in the Users Manual, see Appendix E. Note that the Swiss

data are for specific building dimension ratios. In order to accommodate the

user who may not wish to use the Swiss data, two additional options are pro-

vided from the ANSI Standards [3.2] for the calculation of "Shape Factors

Coefficients." Thus, if the building under study does not satisfy the Swiss

dimensional requirements, one may use the ANSI shape factors. If the user

chooses, he may by-pass the shape factor available in the computer and input

his own selected values for the shape factors.

Internal Pressures

In addition to pressure loading on the exterior of the building, the

wind stream flowing around the building causes changes in the internal pres-

sure of the building depending on the amount and location of openings, i.e.,

windows, vents, etc. Figure 3.29 shows a typical set of internal pressure

coefficients. Although internal pressures are present, their effect on the

frame action of the building for all practical purposes is zero since the

assumed uniformity of the change in internal pressure cancels in the speci-

fication of lateral frame loadings. Internal pressure coefficients are im-

portant in the design or analysis of individual walls, roofs and other local

features

.
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Table 3.12 Building Identification by Code I

Type Using Swiss [3.35] External
Pressure Coefficients

ITYPE = Building Shape Code

Gabled Roofs 0°-3°

L b A

hihzSL = 1:4:4

"7^ E G

A
F H

A B C D E F G H

0° .9 -.3 -.4 -.4 -.8 -.8 -.3 -.3

45° .5 -.4 .5 -.4 -.9 -.6 -.6 -.3

90° -.4 -.4 .9 -.3 -.8 -.3 -.8 -.3

Gabled Roofs 0^-10°
h:b:il = 1:1:1

"A

E G

F H

D

A B C D E F G H

0° .9 -.5 -.6 -.6 -.7 -.7 -.5 -.5

45° .5 -.5 . 5 -.5 -.8 -.5 -.5 -.4

90° -.6 -.6 .9 -.5 -.7 -.5 -.7 -.5

Gabled Roofs 0°-15°

hzh'.l = 2.5:1:1

^bH

C
E G

F H

A B C D E F G H

0° .9 -.6 -.7 -.7 -.8 -.8 -.8 -.8

45° .5 -.5 -.5 -.5 -.8 -.7 -.7 -.5

90° -.7 -.7 .9 -.6 -.8 -.8 -.8 -.8
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0-10° Slope =

Only Internal Pressure Shown

Internal Pressure Coefficients

e
Mainly
Side A

Mainly
Side B

Mainly
Side C

0° + . 8 -.4 -.6
45° + .5 -.4 + .3
90° -.4 -.4 + .8

Figure 3.29 Internal Pressure Coefficients
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The wind pressures calculated using equation (3.4.32) with a prescribed

shape factor Cp are only appropriate for calculating gross frame response.

This limitation is due to the neglecting of local wind pressure rises and

internal pressure coefficients. When considering gross frame response the

latter cancels and the former is assumed to be averaged out over the spacial

extent of the structure.

The estimation of window damage caused by wind pressure is a function

of the direction of the wind, exposure, external pressures and gust factors,

and internal pressures. While frame response considers only wind loading

along the line of action of the two-dimensional planar model, the estima-

tion of window damage is based on wind pressures on all exterior walls of

the building in a three-dimensional sense. To accomplish this, the ex-

ternal pressure distribution with height for each wall (windward, leeward

and sides) is specified by use of the external pressure coefficients. Next,

a determination of the internal pressure (or suction) coefficient is speci-

fied in terms of two parameters: the wall with the majority of the window

area (windward, wall, leeward wall, side wall(s) or a uniform distribution)

and a ratio of the open area to solid area of the wall with the majority of

the openings. Internal pressures are assumed to be uniform on all interior

surfaces at a given height. Note that while external pressures incorporate

the effects of gusting, internal pressures do not, due to damping provided

by restricted exterior openings.

Having now specified a distribution of external and internal pressures,

the net pressure loading on the windows is determined for each wall. In

addition, changes in local pressures at the corners of the buildings are

considered. This analysis yields a net pressure distribution with height

for pressure loading on windows adjacent to the corners within a region of

one-tenth the least building dimensions. Thus, five net pressure distri-

butions are determined for the three-dimensional analysis of window damage:

four for the walls and one for the corners, see figure 3.30. The formula-

tion of internal pressure calculations is consistent with ANSI A58. 1-1972

recommendations [3.2].
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D . Natural Hazard Loading - Tornado and Hurricane

General

The extent to which a building is damaged due to tornado or hurricane

loads is a function of the user's specification of the wind velocity. The

procedure utilized herein requires the user to specify the wind speed for

a tornado or hurricane but presents guidelines to assist in the decisional

process

.

Tornado - General Comments

The Atomic Energy Commission has debated what the maximum tornado wind

velocity is for a number of years and has arrived at an extreme velocity

estimate of about 325 mph for computational purposes. Other estimates of

tornado wind velocities range from 100 to 500 mph [3.37],

The design of buildings to resistant tornado forces and the accompanying

problem of damage evaluation is perhaps the most complex problem discussed in

this report. At the time of the writing of this report considerable research

effort is being expended in the tornado risk area. Therefore, the procedure

presented herein represents a first step. Prior to presenting the approach

used herein, a few general comments about the current topics under study

seems appropriate. First, the classification of tornadoes as to wind velo-

city, pressure drop and other intensity parameters is felt to be very impor-

tant. At the present time only Thorn [3.38] has presented a statistical

analysis of tornado occurrence and his data does not distinguish between

small and large tornadoes. The data only reflects the occurrence of a tor-

nado. Serious attention is being directed at this intensity factor and it

appears that one scale (called the FPP scale) will be adopted by NOAA. Sec-

ond, the correlation between the numerical values of tornado parameter values

must be more carefully studied before confident damage predictions can be

made. For example, a statistical analysis must be made of parameter values

such as rotational wind speed and pressure drop for a set tran s 1 a t i ona 1 tor-

nado velocity. Certainly a correlation exists and it must have a signifi-

cant statistical scatter which must be taken into account. Third, missle

motion during a tornado needs and is receiving careful attention. Damage

due to flying debris (often the debris is an automobile or a water tankl)

is considerable and only after this topic has received considerably more

study can such items as window damage be confidently predicted. The ques-

tions are many but research is progressing at an accelerated pace. This

section discusses an approach which is state-of-the practice and by using it

good general damage estimates can be obtained.
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The recommended procedure for selecting a tornado wind speed for use in

the detailed damage evaluation procedure involves the use of statistical

studies conducted by Thom [3.38]. In particular, using historical data. Thorn

discusses the probability of a tornado hitting a particular building located

within a 1° by 1° grid. This probability of hit is a function of grid area,

tornado return period for the site and the tornadoes path area. Therefore,

the user may for his particular building site evaluate the probability of the

occurrence of a tornado during a structure's life or any time span he wishes

and also by selecting the width of the tornado path establish what the maxi-

mum tornado wind velocity will be.

The user evaluates the wind pressure loading on a building due to a

direct tornado hit by using the same loading program as discussed in section

3.4. C.

Tornadoes are usually accompanied by severe pressure drops at their

centers which cause buildings to explode as well as deform, if entirely

closed. The internal pressure models in the wind loading program would under-

estimate this effect for a direct hit since the internal pressures from the

tornado would change as more and more windows failed. In the Detailed Analy-

tical Evaluation Method, only external pressure effects from tornado winds

are considered. The user should recognize this limitation when evaluating

tornado damage results using this loading model. It is believed that to in-

clude the pressure drop factor would be inappropriate due to the present un-

certainty in the assigned values of the tornado parameters. Similarly, post

tornado damage inspections have not established this as the primary cause of

damage.
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An evaluation of the damage to a building that does not suffer a direct

hit is presented with certain limitations. To accomplish such an analysis

the user would use the general wind loading program discussed in secti on 3. 4 . C

.

For this analysis the user must specify a value of tornado wind velocity

(this should be less than the wind velocity of a direct hit), assume a site

exposure and make use of both internal and external pressure coefficients.

This wind model approach suggested for the "fringe" areas is based on the

design example in [3.37] for wind velocity only, and from information pre-

sented in [3.39] which presented a gradient velocity distribution with build-

ing height to describe window damage to the Great Plains Life Building,

Lubbock, Texas.

Tornado - Probability of Being Hit by A Tornado

The selection of a tornado wind velocity should start by using the as-

sumption of a Poisson process and evaluating the probability of non-occur-

rence of an event (in this case, not being hit by a tornado) using

where:

p = probability of not being hit by a tornado

L = lifetime of the building (years)

N = number of tornados per year hitting the site

(1/N) = return period of tornado

It then follows that the probability of a structure being hit by a

tornado is given by.

The parameter N is a function of the tornado statistics and is speci-

fied as [3.38]

p - e (3.4. 36)

(3.4. 37)

N = z
f (3.4.38)

A

whe re

:

z mean path area of the tornado, square miles

f annual number of tornados per grid

A area of the grid wherein the site is located, square miles.
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Using a normal distribution for tornado path data from Iowa and Kansas

tornados, Thorn assigns a mean path area of 2.82 square miles. The area of

the 1° grids of figure 3.31 is a function of latitude and longitude and may

be found from geographical tables. For convenience, table 3.13 may be used

to determine the grid area. Linear interpolation is suggested between values.

Table 3.13 AREAS OF 1° GRIDS (SQUARE MILES)

Latitude of Middle of Grid

25°30

'

30°30

'

35°30 ' 40°30

'

45°30 ' 50°30

'

Area (square
mi 1 e s )

4300 4109 3887 3634 3354 2983

Substitution of equation (3.4.38) into equation (3.4.37) yields

= 1 - e-2-82
(Lf/A)

(3.4.39)

as the probability of a site being hit by a tornado.

The following are examples of how the tornado probabilities are

computed

:

Example 1 - Site A

Site: 41°N latitude

99°W longitude

f = 1.7 tornadoes per year (figure 3.31)

3634 - (^^) ( 3634-3345 )
= 3606 mi^ (table 3.13)
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gure 3.31 Mean Annual Frequency of Tornadoes 1953-1962,
Parameter f [3.38]

3-ni



L, Structure
Lire \yrS)

Pq, Probability of

Site Being Hit by
Tornado (%)

10 1 . 32

20 2.62

50 6.43

100 12.45

Example 2- Site B

Site: 30°30'N latitude

80°30'W longitude

f = 0.6 tornados per year (figure 3.31)

A = 3887 mi sq (table 3.13)

L, Structure
Life (yrs)

Pq, Probability of

Site Being Hit by
Tornado {%)

10 0.43

20 0.87

50 2.15

100 4.26

Tornado - Selection of a Tornadoes Wind Velocity

Thorn [3.38] has presented tornado occurrence frequency as a normal dis-

tribution and the area felt by a single tornado as log normal. Thus,

, - /_] \ ^ " (3.4.40
^n V1760 / ^ ^

where:

= path area (square miles)

V = 8.51 = natural logarithm of the mean path area, [3.38]

= 2.057 = standard deviation of V, [3.38]

n = number of standard deviations
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The Thorn data extends only to an n = + 2.0, thus, the maximum felt
2 2

area observed is 172.6 mi and the minimum felt area is 0.046 mi . The velo-

city of tornado can be computed as a function of the area covered. The

engineering judgment that area and velocity are correlated stems from the idea

that a large area of coverage implies a wel 1 -devel oped and stable tornado. A

small area implies that the tornado is partially developed and somewhat un-

stable. That is, of course not true in all cases. However, the assumption

is reasonable and allows one to compute a velocity knowing the path area.

Equating 200 mph velocity with the lowest level of tornado area observa-

tion and 325 mph with the greatest area observation, it is desired to find

the coefficients and C-j which satisfy the following simultaneous equations:

^1
Velocity = (tornado area)

or
Q

200 = Cq(0.046)
^

^1
325 = Cq(172.6)

C = 240 miles per hour
0

= 0.059

Thus, it follows that the estimated tornado velocity as a function of

thepathareais:

V(T)^ = Tornado wind velocity in mph

..059

, e^ + n a ,\ 0.059
= 240

[ ,,,,
- 2.40 (ZJ (3.4.41)

where + 2 _< n £ -2

It follows that corresponding to equation (3.4.38) one obtains

^n^
- A

(1/N) = return period = (A/Z^f)

(3.4.42)
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Example 1 - Site A

n = 1,0, + 1 (user selected)

for n=+l, = 22.1 mi^, (1/N) = 100 yrs, V(T)^ = 288 mph

n=0, = 2.82 mi^, (1/N) = 750 yrs, V(T)^ = 255 mph

n=-l, Z^ = 0.36 mi^, (1/N) - 5,900 yrs, V(T)^ = 225 mph

Example 2 - Site B

n = -1, 0, + 1 (user selected)

for n=+l, Z^ = 22.1 mi^, (1/N) = 290 yrs, V(T)^ = 288 mph

n=0, Z^ = 2.82 mi^, (1/N) = 2,300 yrs, V(T)^ = 255 mph

n=-l, Z^ = 0.36 mi^, (1/N) = 17,850 yrs, V(T)^ = 225 mph

Hurricane Occurrence and Selection of Wind Velocity

Friedman [3.40] has recently developed statistics for hurricane occur-

rence and velocities similar to Thom's approach to tornado and wind. The

maps thus prepared are produced in figures 3.32 to 3.35.

The user must first establish whether he is going to analyze the

structure for a minimal, major or extreme hurricane. As shown in figure

3.32 this decision is directly related to the wind velocity. The figures

present the number of times in the past 100 years that the noted sites ex-

perienced the various levels of hurricanes. If this number of times is de-

noted f^ then the hurricane return period is (f^/lOO) years. It is also

assumed that unlike the tornado, the hurricane envelops the entire grid and

therefore there is no area based reduction in the data given in figure 3.32<

In using figures 3.32 to 3.35, the tornado probabi 1 i ty-of -occurrence

methodology outlined earlier can be used; however, equation (3.4.37)

becomes

Pq = 1 - e (3.4.43)

As an example, consider the New Orleans area. It follows from figure

3.32 that

Return period (75 mph <_ V(H) _< 100 mph) = 12.5 years

Return period (101 mph <^ V(H) _< 135 mph) = 25 years

Return period (V(H) > 135 mph) = 25 years.
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Figure 3.32 Number of Times in the Past 100 Years That Segments

of the Coastline Were Affected By Minimal, Major and

Extreme Hurricanes [3.40]
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104° 100° 96° 92° 88° 84° 80° 76° 72° 68° 64°

Figure 3.33 Number of Times in Past 100 Years, Path of a

Minimal Hurricane (winds reaching somewhere
between 75 and 100 mph sometime during the
storm's life cycle). Passed through 1° Latitude
by I'P Longitude Squares [3.40].
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Figure 3.34 Number of Times in Past TOO Years, Path of a Major
Hurri cane (winds reaching somewhere between 101 and
135 mph sometime during the storm's life cycle) Pass-
ed Through 1

" latitude by 1' Longitude Squares [3.40]
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4 8

Figure 3.35 Number of Times in Past 100 Years, Path of Extreme
Hurricane (winds reaching more than 135 mph some-
time during the storm's life cycle) Passed Through
1" Longitude Squares by 1° Latitude Squares [3.40]
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Since the hurricane data are presented over a range in velocity a kine-

tic energy balance is necessary to obtain a single numerical value for the

velocity in each class. So doing it follows that:

minimal hurricane = 88 mph

major hurricane = 119 mph

extreme hurricane = 139 mph

The user must therefore be guided in his selection of the hurricane

wind velocity by the site location, the severity of the hurricane expected

and the structures life. Also, when using Friedman's maps to estimate

loading due to hurricane winds the assumption of fastest mile of wind mea-

sured at 30 feet above the ground must be made for a consistent evaluation

using the wind loading program.

E . Structural Characterization

This section presents several structural modeling options which are in-

corporated in the program. The program requires the user to select which

option is appropriate for his particular problem. While later in this

section insight is provided into how to make this selection, it is essential

to point out that such a selection is often difficult, and no standard rules

can be constructed. To think that one can computerize this selection pro-

cess would be professionally naive because it fails to recognize the indivi-

duality exercised by the architect and structural engineer in the building

design process. Therefore, while helpful suggestions are offered which are

appropriate for a large general class of common buildings, it is important

to note that the addition of a small amount of professional input at this

stage of the damage prediction procedure by an experienced structural

dynamist can produce a significant improvement in the accuracy of the final

damage estimate.

Three general levels of detail are offered herein for structural

dynamic modeling:

• A detai 1 ed model

.

• A story-stiffness model.

• An empi r i cal model

.

It is noted that all of the modeling options lead to the same basic

dynamic characterization: building natural frequencies and modal displace-

ments. These characteristics are used in a manner to be described later.
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Detai Ted Model

Two options are available for the detailed modeling of the building

structure. Generally speaking, Option 1 is intended for steel frame type

buildings and offers the user convenience in being able to specify standard

framing members by code number rather than sectional properties. This option

must be used whenever diagonal bracing is present. Option 1 allows for non-

rigid joints in the building by permitting framing members to be pinned, with

rotational springs inserted at joints to transmit moment.

Option 2 is intended for concrete buildings and must be used to model

shear walls since Option 1 has no direct shear-wall modeling capability.

Option 2 does not allow for non-rigid joints and does not accommodate dia-

gonal bracing. Otherwise it can be used in place of Option 1. While the

beam and column inputs for Option 1 are tailored for steel structures, those

in Option 2 are tailored for concrete structures by allowing the user to in-

put characteristic cross-sectional dimensions corresponding to rectangular,

circular, I, box and T sections. It is noted that this option will handle

buildings with combined steel or concrete frames and shear walls.

Both of the structural models use the stiffness method of structural

analysis. Materials are assumed to remain linearly elastic over the range

of response. All displacements are assumed to be small compared to the

overall dimensions of the structure. All beams and column members must be

prismatic and all connections which are not rigid are represented by rota-

tional springs connecting pinned members.

The details of the analytical models are available in the published

literature. In particular, for Option 1 the program follows the procedure

presented by Lionberger and Weaver [3.41]. That procedure is an extension

of an earlier procedure presented by Weaver and Nelson [3.42]- The pro-

gram used in Option 2 follows the method proposed by Clough, King and

Wilson [3.43]. In this method all beams are plane frame members with no

axial deformations but with shearing and bending deformations, and all

the columns or shear wall elements are treated as vertical frame members.

Axial deformations are included for columns and shear walls. It is assumed

that plane horizontal sections remain plane as the column or wall deflects.

This model is usually referred to as the "deep beam" model for shear walls.
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Story-Stiffness Model

The second general level of modeling is called the Story Stiffness

Model. If selecting this option, the user must specify a weight, , and a

stiffness, k^. , for each ith story. The resulting homogeneous equations of

motion for the building have a diagonal mass matrix with elements m.

(g denotes the acceleration of gravity)

banded and takes the form

w . /g

The building stiffness matrix is

[K]

-k-

-k

(kT+k2)

-ko (k2+k3)

-k. (ks-Hk^)

-k. -k
n-1

The numbering convention is such that the stories are numbered from 1

to n, beginning at the top.

Using this method for estimating story stiffnesses the vertical fram-

ing members are assumed to deform such that their ends are constrained

against rotation.

Empirical Model

The third level of modeling complexity involves the least user time to

prepare input but is the least descriptive of the building under considera-

tion. It requires only that the characteristic depth of a building and its

height and/or number of stories be specified.

Various investigations and codes attempt to correlate empirical equa-

tions for first (fundamental) natural period (T-]) with measured data

[3.44-3.49]. It has been the experience of researchers that no one equa-

tion can consistently estimate T-j . The variables to be considered are ex-

tensive and include: (1) amount, type and distribution of steel or rein-

forced concrete framing, (2) shear wall or shear wall and frame action, (3)

rectangular, L-shaped or U-shaped plan dimensions, (4) the variation of

mass and stiffness, (5) the influence of non-structural elements, (6) an

assumed dynamic behavior, (7) the extent of soi 1 -structure interaction, and

(8) the level of excitation. In fact, regression equations built from data

taken in one country, do not necessarily yield good period estimates of

buildings in other countries.



Figure 3.36 shows the scatter of first mode period data plotted against

the number of stories for U.S. frame structures [3.44, 3.50, 3.51]. Figure

3.37 shows the same trend for shear wall buildings as that for frame structures.

All of the San Fernando earthquake data was obtained from reference [3.50]

and [3.51].

These remarks serve to preface the suggested equations for estimating

fundamental building periods. The equations for 1 which are programmed are

those recommended by the Structural Engineers Association of California

(SEAOC) [3.6 ], see figures 3.36 to 3.38.

It is noted that the computer program allows the user to input esti-

mates of a building's fundamental natural frequency obtained by any method,

including his judgment. Reference [2.9] discusses some experience with using

ambient building periods to estimate earthquake building periods.

Selection of Modeling Options

This section provides insight into the selection and usage of the pre-

viously discussed structural model. Model selection is usually based upon

two underlying considerations: (1) economics associated with input formula-

tion and (2) the modelability of the structure.

Certain buildings (e.g., modern steel or concrete frames with non-

structural partitions) may be accurately modeled using the detailed

analytical model. That is to say that if such an analytical model is

developed from the structural plans of the building to include each

structural member, then the calculated values of the building's natural

periods and mode shapes of vibration can be expected to represent observed

behavior.

The engineer may wish an estimate of the building's dynamical pro-

perties for a building of the type described above, but may not wish to go

to the man-hour expense of compiling and inputting to the computer the data

required by such a detailed modeling approach. To answer this desire, the

first level modeling option may be employed with the user inputting beam and

column structural properties of each floor of a typical structural frame, or

structural frame with averaged member properties (rather than representing

each frame individually) in each building direction. The structural pro-

perties may be obtained in either of two ways.
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One, an inspection of the structural plans will indicate the appropri-

ate structural properties based on the building's particular framing system

and professional experience. Two, a "walk-through" inspection of the build-

ing by an experienced structural dynamics engineer can provide rough approxi-

mations as to member sizes and hence structural properties for input to the

detailed model. Of course, the "walk-through" approach is not recommended

unless structural plans do not exist or time dictates its usage.

A second general class of buildings exist which possess partitions which

certainly contribute significant lateral stiffness to the building frame.

Examples of such partitions are concrete block or brick. To hope to ac-

curately model a particular inhomogenous wall material using a shear wall

analytical model may be unrealistic since the parti ti ons are generally not

continuous from floor to floor; yet some rational modeling technique must be

used. The Story Stiffness Model is recommended for this case. This model

requires the engineer to input to the computer program the resultant stiff-

ness of the partition(s) plus frame at each floor. Estimates of these

quantities must be made by the engineer. This model is particularly appro-

priate for low rise buildings which exhibit "shear-beam" behavior as opposed

to "cantilever" or "bending-beam" behavior.

Certain buildings are so structurally irregular that the assumptions

made to force them to fit into the first two levels of characterization

would cause an analytical misrepresentation of their actual dynamic behavior.

There also exist many old structures which were built prior to the enforce-

ment of strict inspection procedures and quality control of materials and

workmanship that are observed today. These same buildings might also have

suffered prior structural damage which has since been masked by plaster and

paint. To attempt to characterize such old buildings with an analytical

model that inherently assumes adequate construction procedures and no prior

damage would be an exercise in futility. In order to permit some sort of

rational analysis of the above mentioned structures standard code type

formulas are considered to be adequate to estimate their dynamic properties

within the framework of the limitations imposed. An alternative to code

formulas and certainly recommended would be to conduct full scale testing

of the structures for the determination of dynamic and static properties

from the measured data. Such a task should certainly be done prior to any

building modification dictated by the results of a damage evaluation study.
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F . Structural Response

Response to Earthquake Loading - General Comments

The site motion response spectrum for a building site obtained as dis-

cussed in section 3.4B is used to calculate maximum seismic response. The

user may elect not to use this procedure and the option has been provided

for input of any site motion response spectrum. The proposed procedure for

calculating building response is a response spectrum approach. A procedure

is used wherein damping variations with response level can be accounted for

in the analysis. Also, the user of the computer program may, if he desires,

with an input option incorporate modifications in the building response spec-

tra which approximate the building's non-linear response behavior. Also,

with this option the building's natural periods of vibration are modified

based upon the amplitude of interstory displacements.

In order to provide an overview the following steps give a general

picture of the response computation procedure which has been programmed.

(1) Calculate building natural periods and mode shapes of
vibration.

(2) Set ductility equal to unity for the first response
iteration.

(3) Compute modal damping for a building ductility level of one.

(4) Modify base motion response spectra for damping.

(5) If user desires , modify damped structural response spectra
for ductility level greater than unity.

(6) Calculate building maximum interstory displacements.

(7) Evaluate the effective building ductility.

(8) Calculate building damping based upon ductility
evaluated in (7).

(9) Repeat Steps (4) through (8) until damping and ductility
converge

.

(10) Calculate maximum values of building response parameters
for damage evaluations.

The response spectrum approach for evaluating modal contributions to

total dynamic response has been found to yield reasonable engineering

approximations in the case of buildings subjected to base excitation

[3.5 , 3.52], The response quantities used in predicting damage include

the following:

t Floor acceleration
• Floor velocity
• Interstory displacement

3-127



The computer program allows the user to choose any one of three options

for calculating spectral response. The options are:

• Fundamental Mode Response

• Root-Sum-Square Response (RSS)

f Absolute Sum Response.

Response to Earthquake Loadings - Response Spectrum Amplification Factors
For Damping

The value of structural damping has an effect on the amplification of

the basement response spectrum. Figure 3.39 shows a plot of the amplifica-

tion factor versus damping for each of three regions of the response

spectrum. Inspection of this figure leads to three observations. First,

amplification is greatest for systems with lower periods. Second, as the

damping increases beyond ten percent critical the slope of the amplifica-

tion plot becomes small and an increase in damping value has relatively

little effect upon response maxima. Third, at twenty percent damping all

amplifications approach unity.

In reference [3.11] an analysis of 20 earthquake response spectrum,

obtained from the California Institute of Technology [3.53], was performed

for damping factors of 0, 2, 5 and 20 percent damping. The two horizontal

components were studied and the results averaged. The earthquake records

used were:

1 . El Centro , May 8, 1940

2. Ferndale, October 7, 1941

3. Kern County, July 21, 1952

(a) Pasadena

(b) Taft

(c) Santa Barbara

(d) Hollywood Storage basement

(e) Hollywood Storage parking lot

4. Eureka, December 21, 1954

(a) Eureka

(b) Ferndale

5. San Jose, September 4, 1955

6. El Centro, February 9, 1956

7. El Centro, February 9, 1956 aftershock
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DAMPING FACTOR - 6(%)

Figure 3.39 Base Motion Amplification Factors vs Various Grades of Damping

(After Newmark [3.5])
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8. San Francisco, March 22, 1957

(a) Southern Pacific Building

(b) Alexander Building

(c) Golden Gate Park

(d) Oakland City Hall

(e) San Francisco State Building

9. Hollister, April 8, 1961

10. Borego Mountain, April 8, 1968

(a) El Centro

(b) SanDiego

These earthquakes considered had magnitudes up to 7.7 and hypocentral

distances up to 90 miles. The mean pseudo velocity amplification factors

obtained from this study are shown in figure 3.40. It is apparent from

this figure that a general trend exists for amplification as a function of

both natural period of vibration and damping. A smoothing of the curves in

this figure produces the following expressions for mean response

ampl i f i cati on

:

0 < T„ < 0.2 sec
n —

(AF)g = [2.18 - 0.147 log^Q(T^) -0.633 log^Q (3 X 100)] (3.4.44a)

T > 0.2 sec
n

(AF)g = [2.28 - 0.633 log^Q (3 X 100)] T^ (3.4.44b)

where

:

(AF)o = pseudo velocity spectrum amplification factor due to damping
p

3 x 100 = percent critical damping

T^ = undamped period of vibration

The amplification factor values exhibit scatter about the mean amplifi-

cations shown in figure 3.40. The Coefficient of Variation, C^, for this

sample set of 39 earthquake components was calculated and it is shown in

figure 3.41.

The detailed analytical model computer program uses equation (3.4.44)

to amplify the site spectrum.

3-1 30



o
•H
M
(U

&i

CP
c
•H

r-i

-H
3

x:
to

o

o

s-
4J
U
<U
Ql
</)

o
CM

o
+->

>

(U
cc:

o
+->

ns

(J

Ol
E
•a:

c

o

i.

3

(Aq.TOOX9A opnesd) uoT:^BOTjTxduiY uo^::^ow espg

3-131



O O O O in (N rHo in csi iH

001 X uoTt^PTJ^A JO r^uaTOTjjsoo

3-132



Response to Earthquake Loading - Response Modifications for Ductility

Response spectra plots are obtained assuming that the building responds

entirely in the linear elastic range. In order to extend its usage beyond

the elastic limit several studies have been made [3.54 - 3.56]- These studies

have been on el astopl asti c single degree-of-f reedom systems. For such

systems a term called ductility, denoted y, is defined to be:

_ Hiir + iiitu = (maximum relative displacement)
y - auci:ini:y

(relative displacement at yieldrelative displacement at yield limit)

Therefore, for all values of ductility greater than unity the structure

responds beyond its elastic limit.

Comparisons made between response spectra computed for el asto-pl asti

c

systems and those computed for elastic systems reveal that the two are rela-

ted by the ductility y. This result provides a means of adjusting elastic

response spectra to compensate for y > 1. The empirical equations recom-

mended by Newmark [3.54] are given in table 3.14. Refer to figure 3.39 for

definitions of (AF)^, (AF)^, and (AF)^.

Table 3.14 DUCTILITY MODIFICATION FACTORS
(After Newmark [3.54])

Response
Type

Cal cul ated

Pseudo-Velocity Amplification (AF)

Acceleration
(AF),

Vel oci ty
(AF),

Di s pi acement
(AF),

Forces 1

1

y2y-l
(1/y)

Deflections y

y

v/2y-l
1
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Note that three factors are given depending upon which structural res-

ponse parameter and spectral domain are considered. The domains are reflec-

ted by (AF)g, (AF),^ and (AF)|^ and correspond to amplifications of the same

type as are shown in figure 3.39. Since Newmark's damping amplification

factors are for use in design and hence are inherently conservative, the

J. H. Wiggins Company has studied the spectral amplification factors in

references [3.54 - 3.56] and have proposed adjustment parameters which re-

flect an average of the analytical study results. Table 3.15 presents

these ductility modification factors and they are the ones used in the

computer program.

Table 3.15 DUCTILITY MODIFICATION FACTORS FOR USE
IN ANALYSIS

Response
Type

Cal cul ated

Spectrum Adjustment Factors

T < T*
y

T > T
y

Force l//y" 1/y

Deflections 1

2tt (Maximum Pa r ticle Velocity at_SjJte)_

(Maximum Particle Acceleration at Site)

In order to extend the use of these single degree of freedom results to

multi-story buildings, an effective y must be computed based upon the res-

ponse of the building. This may be done by first forming an energy ratio

of the maximum elastic strain energy computed from a linearly elastic

analysis, to the energy capacity of the building when all floor interstory

drifts are equal to the user prescribed yield interstory drift. If the vector

{z} represents the relative displacement vector associated with the former

state, while {z}^ represents that of the latter, then the energy ratio is

given by

{z}' [ K] {z}

{z}""" [K] {z},

(3.4.45)
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The square root of this ratio represents an average of the ductiliti
defined at each story and hence what is herein defined as the Effecti ve
Building Ductility . Such a ductility is defined as

(3.4.46)

In the special case of a single story building,

y = /eTe^ = A/Ay (3.4.47)

according to the usual definition.

Therefore, once a response state is established, equation (3.4.46) may be

used to obtain an effective building ductility and then the appropriate

values from table 3.15 can be utilized.

The modification of response spectra to incorporate ductility is an

area of controversy. Besides the tentative assumption that the structure

behaves in an el asto-pl asti c manner, it is important to recognize that only

when the structure responds in a manner where one mode dominates the res-

ponse that the ductility amplification factors cited in tables 3.14 and

3.15 can be used in a manner consistent with the way in which they were

derived. It is recommended that future nonlinear design studies be under-

taken to consider the response of actual multi-story buildings.

Response to Earthquake Loading - Amplitude Dependence of Damping

The variation of modal damping value with amplitude of excitation is

understood to exist in buildings. Table 3.16 and figure 3.42 show two

alternate forms of this amplitude dependence. Herein, damping is expres-

sed as a function of effective building ductility using response data from

the February 9, 1971, San Fernando earthquake.

The fundamental mode damping estimates cited in [3.50] were studied on

a building by building basis and correlated with each building's effective

ductility. This ductility was subjectively estimated using on-the-site

damage estimates, computer response studies for the building, and esti-

mated maximum building base shears during the earthquake compared with code

design shears. The dots appearing in figure 3.43 represent these damping

versus ductility estimates. Because of the considerable scatter in the

data, only one curve is used to model the data and it was obtained using

a least squares analysis of data for both steel and concrete buildings.
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Table 3.16 REPRESENTATIVE DAMPING VALUES
(After Newmark and Hall [3.52])

Stress Level Type and Condition of Structure

Percentage
of Critical
Dampi ng

Low , well be 1 ow
proporti onal
limit, stresses
below 1/4 yield
poi nt

Steel, reinforced or prestressed
concrete, wood; no cracking; no

J U 1 M L O 1 1 [J

0.5-1 .0

Working stress,
no more than
about 1/2
yield level

Welded steel, prestressed concrete,
well reinforced concrete (only slight
cracking)

2

Rpin"fnK*rpH rnnrrptp with rnn<^irlprahlp

cracking
3-5

Rnl'f'pH r\ r\ / n k'Iup'I'pH ^"hppl wnnHUUiLCU UIIU/Ul 1 IVCLCVJ OLCCI ) WUUU
structures with nailed or bolted
joi nts

5-7

At or just
bel ow yield
point

Welded steel, prestressed concrete
(without complete loss in prestress)

5

Reinforced concrete and prestressed
concrete

7-10

Bolted and/or riveted steel, wood
structures with bolted joints

10-15

Wood '?trijrtijrp<; with nailed ioints 15-20

Beyond yield
point, with per-
manent strain
greater than
yield point
limit strain

Welded Steel 7-10

Reinforced concrete and prestressed
concrete

10-15

Bolted and/or riveted steel, and wood
structures

20
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The curve's equation based upon the San Fernando earthquake data is

(3 X 100) = percent damping for concrete or steel
buildings

= 2.16 + 5.2y - 0.74y^ (3.4.48)

For timber, bolted and riveted steel buildings, this formula, multi-

plied by a factor of two, is recommended and programmed for estimating damp-

ing. This gross relationship is based on experience [3.52].

Response to Earthquake Loading - Amplitude Dependence of Period

The computer program which preforms a detailed analytical damage

analysis allows the user the opti on of directly including a variation in

the magnitude of building period with ductility level. A computer algorithm

is included which relates the variation in period with ductility level for

an el asto-pl asti c response model. Appendix C of [3.11] presents the original

work of W. T. Thomson in this area and figure 3.44 summarizes his findings.

The computer algorithm utilizes the equation noted in this figure.

Response to Wind, Tornado and Hurricane Loading

As discussed in section 3.40 the wind loads acting on a building are a

function of the building's fundamental natural period of vibration and damp-

ing. The latter quantity must be input by the user to the computer program

whereas the former is evaluated using any one of the three characterizations

detailed in section 3.4E. The user is advised to estimate the building

damping using his professional experience and, because of the lack of damping

estimates during strong winds, to use damping values from seismic response

studies. The forces acting on the building, while static in character, are

a function of the dynamic parameters of the building. Both tornado and

hurricane loads are based upon wind loads resulting from a prescribed wind

velocity and therefore the response procedure for these types of natural

disasters does not differ from that used for strong winds.

A force vector {F} is computed from a net pressure distribution along

the building by multiplying the pressure at each story, P^ , by the tribu-

tary story area A^ . Thus, the wind pressure force F^ acting at the ith

story is

F, (3.4.49)
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A displacement vector {z} is computed from the matrix equation

{z} = [K]'"" {F} (3.4.50)

where [K] is the building's stiffness matrix. The interstory drift due to

wind loading is given by the vector {A} where

i + l ^i
1 < n

1 = n (3.4.51)

If the detailed or story stiffness characterization option is chosen,

see section 3.4E, then the building stiffness matrix is calculated

directly. However, if the empirical modeling option is chosen then only

the building's fundamental period of vibration and mass are available. In

this latter case the building response is calculated using a simplified

analysis. Considering the building to be a uniform cantilever beam its

fundamental period of vibration can be expressed in terms of the roof de-

flection if the beam is assumed to be acted upon by a uniformly distributed

1 0 a d i n g , i . e . ,

3.524
Tn = fundamental period of cantilever beam

Elg
and

6 = deflection at the end of a uniform fixed-
subjected to a static uniform load equal
weight divided by the beam length (i.e.,
building height)

wl^/8EI

end cantilever beam
to the total beam
building wei ght/

therefore
6 = (3.89 T. inches (3.4.52)

Since the total wind force acting on the building is known from the

load generation part of the program the total deflection at the top of the

building is calculated to be

Z-i
= deflection at top of building

Total Wind Force on Building)
Total Weight of Building)

(3.4.53)

A straight line deformation shape is assumed to obtain interstory displace-

ments. This approach is very simple and involves assumptions which can be

eliminated if the user goes to the extra effort of using a story stiffness

model .
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G . Earthquake Damage Evaluation Methodology

This section presents the methodology which is used to evaluate the

damageabi 1 i ty of a building due to earthquake excitation. Two Damage cate-

gories are considered - sjtructural and nonstructural. Structural damage

is based upon the calculated level of interstory drift. Nonstructural

partition damage is based upon the level of floor velocity and acceleration

via an Effective Floor Modified Mercalli Intensity and window damage is

dependent upon interstory drift. All types of damage are estimated on a

floor- by -floor basis.

Prior to proceeding with the details of the earthquake damage algorithm,

a general discussion of the philosophy behind the approach seems appropri-

ate .

Any engineer who has performed laboratory tests realizes that the re-

sponse level at which a test specimen fails is a random variable. Stated

differently, the value of the response level at failure is not the same for

all test specimens. The scatter in the values of the failure response

levels usually has a central tendency, and engineering experience indicates

that the scatter in failure values tends to be distributed about this mean

in a bell-shaped form.

The following hypothetical example is used to clarify the point. A

frame (see figure 3.45) is acted upon by a force, denoted F. As the magni-

tude of the force is increased, the frame deflects laterally and its value,

denoted A, increases. At a drift of A = A the frame reaches its yield
y

point, and at the greater drift value of A = A^, the frame reaches failure.

Now, imagine that this experiment is repeated many times (say, 100 for this

hypothetical example) and the magnitude of the failure drift is recorded

for each experiment. If these 100 failure data points are plotted against

A^ and a smooth curve drawn through them one would expect them to follow

a bell-shaped curve as indicated in figure 3.46(A). Figure 3.45(B)

shows the same data presented in an alternate from where the area under

the curve in figure 3.46 (A) to the left of represents the cumulative

percentage of failures of levels up to and including The vertical

axis of the plot in figure 3.46(A) is labeled the "Probability Density

of Failure" and the vertical axis of the corresponding S-shaped curve

in figure 3.46(B) is labeled "Percentage of Specimens failing at drift

iA^." Mathematical expressions can be written for both of these curves.

It follows that if one defines

X =A^ and I E A

.
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(A) SIMPLE FRAME

A = A. A = A
DRIFT,

A

(B) FORCE - DRIFT CURVE

Figure 3.45 Description of Hypothetical Example
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(B) S-SHAPED FAILURE CURVE

Figure 3.46 Failure Curves
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then for the Bel 1 -shaped curve in figure 3.46(A), one has

f(X) = 1

ex p

2

1 X - X

2 a/W a

and corresponding to the S-shaped curve in figure 3.46(B), one has

(3.4.54)

F(X) = 100

/21t o

ex p

2

1 Z - X

2 0
dZ (3.4.55)

It is apparent from an inspection of equations (3.4.54) and (3.4.55) that

F(X) ~ 100 / f(Z)dZ (3.4.56)
0

The curves defined by equations (3.4.54) and (3.4.55) are the well-known

Normal Density and Distribution curves. In the above equations the two

constants X and a are given the special names of:

a = standard deviation of failure

X = mean failure

The mean is the central tendency parameter and the standard deviation is

the dispersion parameter. Large values of standard deviation mean a flatter

bell-shaped curve. An important parameter which is often used in place of

the standard deviation because of its nond imen s i ona 1 i ty is

C = = coefficient of variation (3.4.57)
^ X

The significance of the numerical value of the coefficient of variation is

evident from a study of F(X) at different values of N where

X = X (1 + NCy) (3.4.58)

In particular, table 3.17 shows the value of F(X) corresponding to various

values of N. Therefore, it is apparent that as increases, the product

of NCy increases without an increase in N.
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TABLE 3.17 FAILURE PERCENTAGE VERSUS RESPONSE LEVEL

(^)
Percentage of Specimens

Which Have Failed
F(X )

Percentage of Specimens
Which Have Not Failed

1 -F(X)

0. 0 50. 0 50.0

0. 5 69.2 30.8

1 . 0 84 .

1

15.9

1 . 5 93 .

3

0.7

2 . 0 97. 7 2.3

2.5 99.4 0.6

3 . 0 99.9 0.1

The preceding discussion outlines the classic introduction of the cumu-

lative probability distribution curve. However, a somewhat different point

of view is adopted herein for its application to damage estimation . For a

particular building, one is not interested in the distribution of failure

characteristics with respect to a field of 100 identical buildings. The

concern, rather, is with the percentage of structural elements or components

which fail in a single building as a function of its response level. In

general, many structural members comprise the primary or secondary structure

of one story of a building. As the building responds to earthquake induced

ground motion, the structural elements in that particular story are strained

to varying degrees for a single value of interstory drift, A. As interstory

drift increases, the strain in each member increases and corresponding to

three levels of drift, say < A2 < A3, one may find that 1%, 5% or 30%

of the structural members at that story are strained to their ultimate

capacity and therefore fail. Equation (3.4.55) is used to characterize this

percentage of structural members failing at a particular floor level for a

specified amplitude of interstory drift. In particular, if the interstory

drift is equal to X = and and X have been defined then the per-

centage of structural components or members which will fail is F(X = X^),

i.e..

F(X
^o)

1 00

^ xc.

'0
1

1 Z-X
2

exp
2

dZ (3.4.59)
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structural Damage

The extent of structural damage experienced by a building during an

earthquake is expressed on a floor-by-floor basis. For each floor of the

building a percentage of damage between 0 and 100 is calculated which re-

flects the percent of structural members which fail for that floor (0 percent

is no damage and 100 percent is complete damage). This damage is dependent

upon (1) calculated interstory drift, denoted A; (2) interstory drift to

yield, denoted A^ ; (3) ductility of component which can be expected prior

to failure, y^; (4) duration of motion at significant response levels. Also

inherent in the selection of a component's drift to yield and ductility to

failure is its quality. This subjective factor will be discussed later, how-

ever, for the present discussion it is sufficient to note that the quality of

the structure is dependent upon its construction materials, supervision

during construction, etc. Insight into the selection of numerical values for

A^ and is discussed later.

The response parameter used to indicate the extent of structural damage is

story ductility. Story ductility, y^, is calculated using the equation

^
" lA^i (3.4.60)

where

A^ = calculated interstory drift of ith story

(A^)^ = user specified interstory drift to yield of ith story

The interstory drift A^ is calculated in the structural response module of

the computer program and the interstory drift to yield (A^) is input by the

user. Attention is now turned to response capacity.

The ductility which a structural component can experience prior to fail-

ure in a single load to failure test is denoted yf. This ductility

value corresponds to a monotonic loading to failure. To reconcile the

difference between a laboratory monotonic test value and a ductility to

failure that an in-place building member can experience prior to failure,

Wiggins and Moran have proposed the following formula based upon a regres-

sion analysis of el asto-plastic response (see [3.11], Appendix K).

(y ). = ductility to failure during an earthquake of Richter
*' ^ magnitude M for a building with fundamental period T^

^1

M
0046 e"

(Mf)^; l<_(yc^• -^^f^•
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The concept of this factor (y^) is an important one and studies should

be made to see if the above relationship is appropriate for a wide range of

force-deflection relationships. To better understand this factor consider

figure 3.47. Because of the cyclic nature of dynamic structural response the

structural component can reach its failure ductility level with one single

large cycle of motion, or alternately from the cumulative yielding effect of

several cycles of response. This cumulative effect results from the proper-

ties of the structural components. A pictorial representation of this charac-

teristic is shown in figure 3.47. In the earthquake problem the transient

character of the response (usually less than one minute of strong motion) can

allow the structure to undergo yielding and yet it is possible that the com-

ponent may never reach the failure drift level.

The building period and Richter magnitude which are to be used in this

equation have been specified or calculated as part of the Earthquake Loading

Module. This formula reduces the ductility to failure based upon the number

of cycles of fundamental mode response experienced by the building compon-

ents during the strong motion phase of the earthquake.

It is recognized that the value of ductility to failure will vary among

the various structural members comprising any given story. To account for

this dispersion a parameter, denoted C^, is defined and associated with

(p^)^. . This parameter may be interpreted as a coefficient of variation when

damag ea bi 1 i ty is interpreted probabilistically.

Once this coefficient is specified and assuming that the ductility to

failure is a normally distributed curve (i.e., S-shaped) then the percent

structural damage associated with the ductility at any floor level is un-

iquely determined, see figure 3.48. The equation for the percent structural

damage at the ith floor is

Nonstructural Damage

The estimation of nonstructural damage in a building during an earth-

quake is a very difficult problem. Historical damage data have not differ-

entiated between the financial loss associated with structural and non-

structural damage (see Appendix H of [3.11]). However, it is apparent that

there exists a correlation between nonstructural damage and such factors as

(1) level of absolute floor acceleration, (2) level of interstory displace-

ment and (3) the quality of the building.

The approach taken herein to estimate nonstructural damage is based upon

past research in single family dwelling damage estimation and professional

engineering judgment.

where

12
dZ .. (3.4.62)

coefficient of variation of i u^) ^ for the ith floor

calculated ductility of the ith floor
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First, a general correlation exists between site Modified Mercalli In-

tensity and nonstructural damage (see table 2,1). Second, empirical

relationships exist between Modified Mercalli Intensity and maximum site

acceleration and velocity, see equations (3.4.20) and (3.4.21). Therefore,

the presented nonstructural damage estimation procedure considers each

floor of the building to be a potential damage site. The building response

calculations produce for each floor the maximum acceleration and velocity

and therefore these are used in

where

3.50 log^Q(A. ) + 10.28

2.73 log^Q(V.) + 5.16

maximum velocity of ith floor (in/sec)

maximum acceleration of ith floor (g's)

(3 .4. 63a

)

(3 .4. 63b)

to estimate the Effective Floor Modified Mercalli Intensity , I^.. Since two

intensities are possible, the computer program takes the maximum intensity

from equation (3.4.63) and estimates the percent non-structural loss for

each floor using the equation

Percent Damage

(ith floor)
10

4.62 + 0.552 I, 1
-
Qr3

(3.4.64)

where

I^. = Effective Modified Mercalli Intensity of ith floor

Q. = Quality Factor for the ith floor (to be discussed in later
parag raphs )

.

Equation (3.4.64) is an empirical equation and is an extension of an

earlier formula [l.l ] where the inclusion of the building quality factor

into the equation represents the extension. The empirical constants in

(3.4.64) were obtained from a regression analysis of the data presented

in [3.57 - 3.59]

.

The nonstructural damage associated with window breakage is calculated

in a separate computer module. Glass damage results from distortion in

the window frame of the type shown in figure 3.49.
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The selected algorithm for window damage is based on an uncertainty

model concerning the binding or degree of fixity of a window as it cracks

during an earthquake. An assumption is that the glass breaks when it reaches
the drift value

2d. / h.

(Ag)^.
= y ' tr I

(3.4.65)

where:

d^. = mean clearance of mullions on the ith floor windows

h^ = mean height of windows on the ith floor

b^. = mean width of windows on the ith floor

(Ag)^ = drift to failure of window glass on the ith floor

Uncertainty in the mean mullion clearance, d^, produces uncertainty in the

window drift to failure, (Aq)^.. Therefore, it is readily apparent that

associated with a calculated interstory drift for the ith floor, A^. , -one can

obtain a percentage of windows broken which depends, in addition to the above

parameters, upon the coefficient of scatter of the drift to failure of the

glass, (Cyg)^-. The percent of windows broken at the ith floor may be

expressed as.

Percent of Windows\
with broken glass

on ith floor

100^ (Ae).(Cyg). 0

exp

(^G^•(CvG^•.
dZ

(3.4.66)

Building Quality Factors

The previous section introduced the concept of a building quality fac-

tor, and it was noted that the level of both structural and nonstructural

damage depends upon this factor. Therefore, to give the computer program

user some guidance in evaluating the quality of a building and its parts,

qualified professional engineers in the field of structural damage investi-

gations present herein their judged opinions of "Quality" regarding struc-

tural and nonstructural elements. These engineers, Donald F. Moran and

Roy G. Johnston have prepared table 3.18 for the structural materials

most commonly encountered in practice^ Donald F. Moran prepared

quality rating table 3.19 for nonstructural categories.
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The damage evaluation program uses the quality of the structure in

two separate ways. First, as direct input to the computer program the

user must specify the quality of each floor of the building. This quality

factor only relates to nonstructural components and the values input are

used in equation (3.4.64). Table 3.19 is presented so as to assist the

user in the selection of nonstructural quality factors (note, one quality

factor is input per floor). Since it is possible that different quality

ratings may exist for each of the component types noted in tables 3.18 and

3.19 the user must average the ratings and obtain one rating value for each

floor. The final floor rating need not be an integer. The second way in

which building quality is utilized is indirectly through the selection of

the drift to yield and the ductility to failure of the building's structural

components. Table 3.18 is presented to assist in the establishment of the

quality level of the structural system components. Later in this section

it is shown how this latter quality is used to estimate drift to yield and

ductility to failure. Therefore, in summary the quality factor for

structural components is used to estimate drift to yield and ductility to

failure.

Estimating Drift to Yield and Ductility to Failure

The estimation of structural damage using the methodology presented

herein requires the user to input on a floor-by-floor basis his estimates

of drift to yield, A^, and ductility to failure, y^, for structural framing,

shearwall members and floor diaphragms. To assist in this respect three

professional engineers have presented their estimates of these values for

various structural elements and quality factors. Tables 3.20 and 3.21 con-

tain these estimates. It is apparent that the scatter among estimates by

qualified professional engineers can be considerable. However, it is ex-

pected that the scatter would not be as great if attention were focused on

one actual building.

If the engineer does not wish to use the guidelines presented in tables

3.20 and 3.21 he may (1) set values for the parameters based on his own pro-

fessional judgment, or (2) attempt to find test results which provide

parameter estimates for his particular problem, see [3.11]. To assist the

engineer who wishes to utilize his own professional judgment the following

comments are appropriate.
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The load deflection characteristics of simple steel and/or concrete ele-

ments is reasonably well understood. For example, figure 3.50 shows a typical

load deflection curve for structural beams and beam-columns. In each case

the shape of the curve is basically the same. The question to be answered is

what values of drift to yield and ductility to failure can be inferred from

data of this type and observed building response during earthquakes? Two

alternate approaches to answering this question appear to be appropriate.

Prior to discussing these approaches, it is to be noted that since there have

never been any detailed measurements of interstory drift for buildings sub-

jected to severe earthquakes, no method can be stated as best.

One approach to specifying drift to yield during earthquake response is

to relate the drift to SEAOC recommended design drift levels [3.6]. In par-

ticular, the recommended design drift limitation is 0.005. The basic notion

now is to use one's professional experience to specify what multiple of this

0.005 value corresponds to a drift at which story yielding occurs. One may

use a multiplication factor of unity but any design engineer knows that many

factors of safety exist and the factor should be greater than unity. A com-

plete study of the San Fernando building response data is not yet complete.

However, it was observed that building response exceeded code design base

shears by up to two without any observable damage. One could infer from this

that it is possible to exceed the 0.005 drift by approximately a multiple of

two and not experience damage. In fact, the judged factors in table 3.20

indicate such thinking. Therefore, one approach which could be followed is

to relate ones estimate of yield drift levels to design drift levels.

A second approach to estimating drift to yield involves conducting an

analytical study of one of the building stories. This study should be con-

sistent with the analytical modeling assumptions which were discussed in sec-

tion 3.4E. That is, if a story stiffness model is used then only column

stiffness should be considered and drift to yield should correspond to beam-

column, shear wall, a braced frame, etc, values. However, if the detailed

analytical building model is used then a more refined story model is appro-

priate. Axial shortening and joint rotation should be included. One

approach to analytically modeling such a story drift to yield relates to

common laboratory modeling techniques. That is, if the frame is a rectangu-

lar moment resisting frame then column mid-height inflection points allow a

no moment assumption to be made. Then, detailed linear or nonlinear stiff-

ness matrices may be used to calculate the force deflection behavior of that

floor level. Nonlinear force deflection relationship of the type shown in

figure 3.50 are examples. From this data one can then estimate story drift

to yield by systematically using component forces-deflection relationships.
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Which option is correct? The approach recommended herein is to do an

analytical study utilizing laboratory component test results where possible

and then compare the calculated drift to yield with experience and the latest

laboratory test results.

Comments on Estimating Coefficient of Variations for Input to Computer
Program

This section presented three damage evaluation equations, (3.4.62),

(3.4,64) and (3.4.66). Two of the equations (3.4.62) and (3.4.66) involved

a coefficient of variation. The user must input to the program his estimated

value of these coefficients of variation. The mathematical definition of this

statistical term is straight-forward, see equation (3.4.57), and the user may

use the definition to estimate the coefficient. Alternately, table 3.23 ex-

presses the coefficient of variation is a percentage of the mean for three

categories of confidence.

Table 3.22 GUIDELINES FOR UNCERTAINTY QUANTIFICATION

Level of
Confidence

Coefficient of Variations
as a Percent

excellent below 5

f ai r 5 to 25

poor above 25

An alternate way of quantifying this coefficient is presented in table

3.23. Therein ninety -five percent confidence range about the mean is related

to the coefficient of variation. Consider for example the case where one is

ninety-five percent confident that the true value of the parameter (always un-

known) is between plus or minus twenty percent of the mean. It then follows

that the coefficient of variation is 0.10. The numerical relationship given

in this table is based upon a normal probability density function and if an

alternate distribution is more appropriate a corresponding table follows

di recti y

.
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Table 3.23 CONFIDENCE RANGE AND UNCERTAINTY

QUANTIFICATION

Ninety Five Percent
Confidence Interval
about the Mean

Coefficient of
Variation as a

Percent
(Percent)

+ 10 5

+ 20
1 0

+ 30
1 5

+ 40 20

+ 50 25

+ 100 50

H. WIND. TORNADO AND HURRICANE DAMAGE EVALUATION METHODOLOGIES

The damage experienced by a building during strong winds is estimated

from the building interstory displacements and floor level wind pressures.

The former response parameter is used to estimate structural and partition

damage whereas the latter parameter is used to estimate window damage. Fail-

ure of walls due to normal pressure loading and glass breakage due to inter-

story drift are not considered to be significant failure modes.

Wind damage is estimated on a f 1 oor-by- f 1 oor basis and varies from zero

to one hundred percent for each damage category. Analogous to the earth-

quake structural damage algorithm, an S-shaped curve is used to define damage

variations about a mean damage value.

Tornado and hurricane damage is evaluated using the same procedure as

employed for strong winds. The only difference is that instead of obtaining

a site wind velocity directly from Thom's maps, see section 3.4C, the user

must specify a tornado or hurricane wind velocity. To assist in the

selection of such a velocity magnitude, section 3.4D provided guidelines.
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structural Damage

The ductility associated with a particular building floor is obtained by

dividing the floor interstory displacement by the floor drift to yield. As

discussed in section 3.4G, the drift to yield is established by the user

and depends upon the quality of the building. The damage associated with the

calculated ductility is obtained using an S-shaped curve identical in shape

to that used in the earthquake damage algorithm. In particular, the per-

cent damage is calculated as shown in figure 3.51 with 50% damage corres-

ponding to = 1.

A dispersion parameter is used to characterize the steepness of the

curve and it is noted that this coefficient of variation or dispersion

parameter, C^^, is in general much smaller for wind than for seismic analysis.

The selection of a value for this coefficient can be done using table 3.22

While for the earthquake problem the coefficient of variation represents

the scatter in which is a function of the variables p^, magnitude, period

and quality, in the wind analysis the scatter only depends upon the drifts

to yield, i.e., .

The wind response of a building differs from the earthquake response in

the sense that the duration of strong wind loading is usually orders of mag-

nitude greater than the earthquake strong motion. Therefore, in the develop-

ment of the damage algorithm, the conservative approach taken in the wind pro-

blem assumes that if the wind response is large enough to induce yielding then

the component will always have a sufficient number of cycles of motion to cause

the cumulative cyclic yielding to reach to components failure level, see figure

3.47. This implies that the for wind is unity, or 50% damage at u = 1 .

The equation for the percent structural damage corresponding to wind

loading is written in terms of the calculated interstory drift at the ith

floor, (a)., and the user input interstory drift to yield, (A )., i.e.,

Percent Structural Damage
(ith floor)

(3.4.67)

Nonstructural Damage - Partitions

The partition damage during strong winds, tornados or hurricanes is

estimated in the same manner as the structural damage. The only difference

is in the numerical values of the input interstory drifts to yield. There-

fore, equation (3.4.67) is again used but with (Ay)^ and (C^^) being the drift

to yield and the coefficient of variation for partitions.
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Nonstructural Damage -'Windows

The percent of windows which break at a particular floor depends upon

the wind pressure at the floor level plus the window's physical parameters.
In particular the pressure required to break a window in flexure is (see

[3.60])

a.t^ [1 + 1 .61 (a^/c-^)]
p = breakage pressure = 5 (3.4.68)
° 0.75a^

where

2
Og = mean breaking stress of glass (lb/ in )

a = minimum glass dimension, either h or b (in)

c = maximum glass dimension, either h or b (in)

b = average window width (in)

h = average window height (in)

t = glass thickness (in)

Analogous to the structural and partition damage an S-shaped curve is

used to evaluate the percent damage. The fifty percent damage level is at a

window pressure equal to p^ and a coefficient of variation or dispersion

coefficient, C^q, is input by the user.

The equation for the percent window breakage at the ith building floor

i s

:

Percent of Windows Broken
(ith floor)

100

2^ (Po)i(C„rJvGM /

2
1

1

exp "
2 (Po^i^^G^J

dZ (3.4.69)

where

p = wind pressure (lbs/ in )

In calculating (Pq)^ for the ith floor the average values of the glass

parameters for that floor are used in equati on ,( 3 . 4 . 68 ) . The computer pro-

gram estimates the percentage of corner windows damaged using corner pres-

sure values and the percentage of non-corner window damage using the corres-

ponding pressure values.
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I . LONG SPAN ROOF DAMAGE EVALUATION

General Comments

Before beginning this part of the study, roof damage information of a

statistical nature was gathered in order to determine the critical parameters

which affect failure. C. Wayne Parish, President of Haag Engineering Co. of

Dallas, Texas and Jack Janney of Wiss, Janney, Elstner and Associates of

Northbrook, Illinois searched their extensive files and completed forms of

the type shown in figures 3.52 and 3.53. Both of these companies have ex-

tensive experience in damage inspection and evaluation for insurance com-

panies and other organizations who require a high level diagnosis of failure

causes

.

Table 3.24 describes roof failures due to severe wind. The following

conclusions are made:

• Roof peeling is by far the primary mode of failure.

• Roofs collapse in winds, primarily due to water ponding from
debris clogging the drains, or wall failure.

• Structural members of the roofing system rarely fail, and
then only moderately under severe (200+ mph) winds.

' • t Roof fly-off is rare.

Methodo 1 ogy

' In evaluating the damageabi 1 i ty in this case, the methodology assumes

that the roof will:

;,; • f ly of f due to upl i f t , or

• collapse due to ponding.

Failure by wall collapse due to interstory drift would be automatically ac-

counted for in the structural damage portion of the program. Also, the pos-

sible peeling of the roof covering is not considered since it does not cause

a major financial loss or a potential loss to life.

Of special modeling consideration is the roof where uplift may cause a

serious failure. The determination of the probable risk associated with

such a failure is highly dependent upon roof connection details. Therefore,

the computer program creates an uplift model for roof risk evaluation.

This model, admittedly simple, assumes that the roof is infinitely rigid

and sums the capacity of all the connection elements which restrain the

roof from uplift. This total vertical resistive force is then compared

with the uplift forces on the roof and the computer program calculates

whether or not the roof could fly off.
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Collapse due to ponding is simply treated by requiring the user (1) to

estimate the total depth of ponding that can occur per vertical load carry-

ing member (e.g., truss spacing), (2) to state whether or not rain ac-

companies the wind, (3) to judge the quality rating of the roof in relation-

ship to the code loads that should be resisted by the design, and (4) to

define the dead load per vertical load carrying member. The program then

simply computes whether or not the roof could collapse due to wind-driven

rain ponding on the roof. Guidance on the effect of roof flexibility on

the depth of ponding is given in Ref. [3.63].

Quality Rating Techniques

The evaluation of long span roof systems is based on the premise that

the structure was originally designed according to the requirements of the

governing building codes. If the structure does not appear to be seriously

deficient when visually surveyed, it should be assumed to have been ade-

quately designed. The capacity of the structure to carry the design code

loads should then be assumed sufficient.

The evaluation of the structure should point out any major deficiencies

in the original design, and it should give a survey of the present condition

of the structure. The major portion of the evaluation will be a field

examination of the building with some office calculations to check the

elements that seem to be lacking in strength. Some of the more important

items that should be evaluated are described in the following paragraphs

for wood, steel, and concrete long span roofs. The following points refer

to a good, Q=3, quality roof design.

• Wood trusses :

Wood trusses are common load carrying members for long span
roofs. If the following items appear to conform to code
design requirements, the truss should be able to easily
carry the design vertical loads with an appropriate factor
of safety:

(a) The wood members should be sound and free from
weakening cracks.

(b) The connections should not appear to have been
overloaded by showing signs of slipping or
having bearing failures.

(c) The chord members should be adequately braced
perpendicular to the plane of the truss by struts
or bracing to keep the chords in line.

(d) The bolts should be tight.

(e) The connections to the columns or walls should
appear free from movement or distress.

(f) The truss should not have excessive sag.
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• Steel Trusses and Girders:

Steel trusses and girders are common load carrying members for long
span roofs when properly designed and detailed. The following
items should be checked to evaluate the condition of the steel
truss or girder:

(a) The elements should be sound, straight, and free from
visual damage.

(b) The bolted connections should be tight.

(c) The chords of the truss or flanges of the girder should
be stayed properly by either bracing or struts perpen-
dicular to the plane of the truss or girder.

(d) The connections to the columns or walls should appear
to have had no movement or distress.

• Concrete and Wood Arches :

Concrete and glue laminated wood arches are not a common load
,

carrying member for long span roofs, but there are some
throughout the country and should be evaluated for the
following items:

(a) The members should be free from visual damage or
overstress

.

(b) The supports should appear solid and free from
lateral movement.

(c) A solid buttress or tie rod is required for the
horizontal forces at the heel of the arch.

• Concrete and Wood Girders :

Concrete girders may be either of the typical reinforced type
or of the prestressed or post-tensi oned type. Wood girders for
long spans are usually glue laminated straight or cambered
members. These girders need to be evaluated for the following
two items:

(a) The members should be free from visual damage.

(b) The connections to the walls or columns should be
free from signs of overstress or movement.

The quality rating factors used in section 3.4G can be used to
degrade the capacity of the structural systems described above
in the same proportions as estimated in table 3.19 for Structural
Systems. The judged degrada.tion values for the various Q
values are listed below and are only given as guidelines:

Q Vertical uplift Vertical downward
load capacity load capacity

3 1.5 X code 1.5 X code

2 1.0 X code 1.0 X code

1 0.5 X code 0.5 X code
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Description of Damage Evaluation Procedure

• Uplift : The user has 3 options as to the specifications of uplift forces.

Option A : Forces calculated under option A make use of internally
stored pressure coefficients for symmetrical gabled roofs assuming
a zero wind angle. The pressure coefficients are formed after the
general specifications of the Swiss Building Code [3.35], see
tabl e 3 . 25.

User Input : a) angle of roof, a, (degrees) b) total vertical
load capacity (dead load + connection resistance)

Output : program compares roof forces calculated internally
with user input AND determines whether roof is ON or OFF.

Option B: Forces calculated under option B again make use of internally
stored pressure coefficients for symmetrical roofs with a zero wind
angle. The pressure coefficients are formed after the general specifica-
tions of the ANSI-A58-1 972 standard [3.2] table 3.26.

User Input : Same as Option A

Output : Same as Option A

Option C : If the user desires a more detailed approach, he is given the
option of specifying pressure coefficients for the individual building.
An example of such a specification is shown in Figure 3.54 as derived
from the Swiss Wind Tunnel Tests [3.35], The user must bear in mind that
the coefficients shown apply only to buildings with the shape and
configurations designated.

Userlnput : Same as Option A plus a vector of the pressure
coefficients shown in the figures

Output : Same as Options A & B

• Collapse : The user estimates the dead load of the roof including frame.
The user estimates the mean depth in feet of ponding that could occur if
all drains are plugged. The computer program computes total water load,
adds it to the dead load and compares it to the downward vertical load
carrying capacity related to code which is specified by the user. If the
former loads exceed the latter capacity then the roof collapses.
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Table 3.25 GENERAL SPECIFICATIONS FROM SWISS CODE FOR CLOSED
BUILDINGS WITH RECTANGULAR PLAN, WIND DIRECTION=0°

2/5 < L/B < 5/2

2/3 ^ B/M ^ 3/2

Windvyard Slope (E)

0° i a 20° 20° < a < 50° 50° < a < 85°

Pressu re
Coefficient -1 . 0

(5a - 200)
1 00

a
1 00

Pressure
Coefficient

Leeward Slope (F)

0° < a < 85°

-0.7

WIND

B 1
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4. DEMONSTRATION OF HAZARD EVALUATION
METHODOLOGY

4.1 INTRODUCTION

This chapter presents the damage evaluation analysis of a two-story

building using each of the three evaluation methods described in chapter 3.

Additional examples demonstrating the use of the three methods are presented

in Appendix D.

The building is a reinforced concrete office building. Roof and floor

systems utilize reinforced concrete joists and girders and lateral force

resisting elements consist of concrete shear walls which are non- 1 oadbeari ng

.

The building has a complete vertical load-carrying concrete frame. The thin,

architectural precast concrete panels with exposed aggregate are a veneer and

were used as a form for the poured concrete walls. The anchorage of these

panels is considered to be excellent. The results of the damage evaluation

obtained using the three methods are presented in section 4.5.

4.2 DATA COLLECTION FORM (DC FORM)

The data collection form which are completed for this building are given

in this section. The information in DC Form is used for the Field Evaluation

Method and the Approximate Analytical Method.
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DC-1

DATA COLLECTION FORM
NATURAL HAZARDS EFFECTS

(Extreme Winds, Earthquakes)

A. GENERAL DATA

1. Facility No. A! <r. Bi//£/)//V6-l. Building Name

3. Address

5. State - Zip Code

City —

-

7, Year Built

8. Date of Major Modifications or Additions, if any

9. Building Code Jurisdiction: City CountyQ State []] Federal
| |

10, Latitude 11. Longitude

12. Current Bldg. Use g/^^/CB

13, Basement Yes ^ No

Orig. Bldg. Use -6/?/)^^

/Number of Basements

No. of Stories Above Basement "2. (See also Item A23)

14. Height of First Story /4' O" ft.

15. Upper Story Height J ft. Special Story Height /Ja/^£' ft.

16. Is the exterior of first story different from upper stories?

Street Front Side Yes No Other Sides Yes No >

—

17. Approximate Roof Overhang Distance /'3 Side jtld-L, ^/£>^i

18. Proximity to Adjacent Buildings: Sketch Below with North Arrow

North Side /34' South Side "7./
3

'

East Side /fS' West Side //<if'

Note Street or Alley Sides 6r^^eT- a/^ V<y/g7y/

To be filled in by Field Supervisor.

CO

//6
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DC-2

19. Are plans available? If so, where obtainable ^(Z.c^/rSC* 7~

Are original calculations available? 5 If so,

where obtainable S/y/^

/

Ay£^£-/Z

Name of: Architect

Contractor

Engineer

Regulatory Agency C> / T"/

20. Basic Building Plan

a. Sketch overall plan.

b. Locate shear walls, if any.

c. Locate main frames.
d. Locate expansion joints, if any.

e. Give approximate north arrow and label sides "A", "B", "C", "D", etc.
Show street or alley sides.

f. Note any common or party walls,

g. If plan changes in upper floors, sketch this plan and note level of
change.

(Use additional sheet if necessary)

6

3
11. '-i/«J>' -.i ii'.2^df 2.4-

5%"

t Nf t t
I

15-4"

D

A
ij.l

i —

u'-i-
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DC-

3

21. Elevation of Exterior Walls.

Sketch a. All openings or note pattern of openings.

b. Note exterior finish and appendages.

c. Note material of walls.

d. Major cracks or other damage. (Note if cracks are larger
at one end.

)

e. Note previously repaired damage.

f. Note any evidence of damage to cladding or appendages.

(Use additional sheet if necessary)

27i" P1^<^AiT co^c. COPii^C-,

WALL /\

-+- 53 -1

—

t-

WALL.

ROQF

LA z-eo FACING. Tile.

Z'/a P RECAST coi-ic. M<riM<r-,-TYP.

w All WA LL D
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DC-4

22. Elevation of Interior Shear Walls, a/^J-v^

Sketch: a. All openings.
b. Major cracks or other damage. (Note if cracks are larger

at one end,

)

c. Note any previously repaired damage.

4-5



DC-

5

23. Adaptability of Basement to Storm Shelter.

a. Floor Over Basement - Concrete YPC Other Q
b. If concrete, give thickness J^T Si S'Ly^/g - /Z" -Jsr f 3" sZ^tS

c. Available Space (approximate) f SOQ sq. ft.

d. Dangerous Contents. Storage of Flammable Liquids

Presence of Transformers or Other Dangerous Equipment Q
Other Hazards

None 0^
24. Is this a Vault-like Structure? Yes Q No
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DC-6

25. EXTERIOR WALL SUMMARY SHEET

Exterior Characteristics Side A j Side B Side C Side D

Extensive Architectural
Ornaments or Veneer

I—

WALLS

Metal Curtain Wall

Precast Concrete
Curtain Wall

j
Stone

Brick

Concrete Block

Concrete

Other
1

f

i

For Concrete Block and
Brick, indicate
R for Running Bond

' S for Stacked Bond

i

i

1
Condition of Wall

-

I

i

1 OPENINGS
If

— '

1
Percent of Open Area

j!
per Story

'

;

1. No cracks, good mortar,

2. Few visible cracks.

3. Many cracks

4. Evidence of minor repairs.
5. Evidence of many repairs.
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DC-7

B. SITE RELATED INFORMATION

1, Exposure

a. Centers of large city 1 1
b. Very rough hilly terrain

c. Suburban areas, towns, city outskirts, wood areas, or

rolling terrain
| |

d. Flat, open country
| |

e. Flat coastal belts
| |

f. Other I I

2. Topography

a. Building on level ground
[ |

b. Building on sloping ground
| J

c. Building located adjacent to embankment
| |

*3. Geologic formation -

*4. Location of known faults: Name — Miles
J]]^^;^;;^;^

Miles

*5. Depth of water table • ft. When measured: ^HZZ—
(Month) (Year)

*6. Depth of bedrock ft.

*7. Soil type — ~ " ' ~

*8. Bearing capacity p.s.f., or * blows per inch

9. Proximity to potential wind-blown debris - Type Z 1/Aff3£^ YA/€. ^

Location Distance
'

*
To be filled in by Field Supervisor.
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DC-

8

STRUCTURAL SYSTEMS

1, Material

Concrete
[

Masonry
[ J Steel

[ |

Wood [

2. Vertical Load Resisting System

Frame
[

Bearing Wall f

'

Wall and Pilasters

For frame system, check one for typical column cross-section

Other

0
3. Lateral Load Resisting System

Masonry Shear Wall
| |

Concrete Shear Wall
[ \

Plywood Shear Wall
[ |

4. Floor System

Frame

Concrete Beams
| \

Steel Beams | 1

Deck

Steel Bar Joist ( |

Concrete Flat Plate |

Concrete Flat Slab

Concrete Waffle Slab

Steel Deck I I

Wood Joists [

Wood Plank IZZD

CZZl

u

Braced Frame j"

Moment Resisting Frame

Are resisting systems
symmetrically located? I Yes No

Wood Beams

No Framing Members
| |

Precast Concrete Beams
\ \

Straight Sheathing
\ \

Plywood Sheathing I \

Diagonal Sheathing \ \

Precast Concrete Deck I
\

Concrete Joists I t-^X

Concrete Plank I I

Note if concrete topping slab is used over metal decks or concrete
plank.
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DC-

9

Framing
Connection Details

Bolted

Welded

Metal Clips

Wire Fastener

No Connection

Nailed

Metal Hangers
|

Anchorage Floor to Walls

Type ^^'^/'0^4S^/^<^, /S/^/gr

1

CZZ)

CZZI

Decking To Framing

[ZD.

CZZ]
cizi

CZZIi

[ZZ3

]

Steel Truss
| |

Wood Truss I I

No Framing Members
[_

Spacing ^'t //oKT/^^ Soor^ W^LL'i - /S'!> ^- £^sr4-^^i^ ^^'^^

Roof System

Frame

Concrete Beams T

Steel Beams [

Steel Bar Joist f
. _ ^. |

Wood Beams I I

Wood Rafters f ]

Deck

Concrete Flat Slab
| |

Metal Decking
| |

Concrete Slab
! 1

Concrete Joists

Precast Decking

Precast Concrete Beams or Tees

Concrete Waffle Slab |

]|

Plywood Sheathing
[ ]

Diagonal Sheathing,;
| |

Straight Sheathing I i

Concrete Fill Yes Q No
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DC- 10

Connection Details

Bolted

Framing Decking to Framing

Welded
||

1

Metal Clips ["
|

Wire Fastener

No Connection

Nailed

Metal Hangers
[

|
j J

Anchorage Roof to Walls

Type /^iT/*^/^oac.//-yc, s^/es

Spacing s't /^/^rH 4 CoUrf^ k/^ie-i - ^'^ST 4 l^£-sr >y>*^/

D, NONSTRUCTURAL ELEMENTS

1. Partitions

Type
Typical Corridor

Partial Height
|

'

[

Full Height Floor-To-Ceiling
[

j

| |

Floor To Floor
| I

Movable

Composition

Lath and Plaster p^i^*^ - St£SL. irc^DS

Gypsum Wallboard
\_

Concrete Block
| 1

Clay Tile
| |

Metal Partitions
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DC- 11

Celling

Typical Room

Material

Acoustical Tile
|

*^
\

Gypsum Board
| |

Plaster |

"

]

Method of Attachment

Suspended
|

Metal Channels
| |

Tee Bar Grid
|

Attached Directly to Structural Elements
| |

Typical Corridor

Material

Acoustical Tile [
i

\ Gypsum Board
] [

Plaster [

—
'

|

Method of Attachment

Suspended PX*^^ Metal Channels
[

»—
|

Tee Bar Grid
| 1

Attached Directly to Structural Elements \ \

Light Fixtures

Typical Room

Recessed
|
*^

\
Surface Mounted

| |
Pendant (Suspended)

!

|

Typical Corridor

Recessed
| \

Surface Mounted
[ |

Pendant (Suspended) ! [

Mechanical Equipment

Location of Mechanical Equipment Room

Basement
|

\
Other Floor [ 'ŝ '] Which Floor / Z

Roof
! "J

Is Equipment Anchored to Floor? No Yes

Location of The Following Units

Liquid Storage Tank

Cooling Tower ac/rS/D£ ££.D'^

Air Conditioning Unit / ^ ^ /^^ifarz^
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DC- 12

Roofing

Description

Flat 0" Arched Gabled If arched or gabled, sketch section.

Pitched Slope ( :12)

Parapet NoQ Yes Q' Height ( 3 ft. S'/ff. in. ) Thickness ( SVz in.

)

Material 6" Car^c.

Type

Special Anchorage or Bracing Yes Q No

Built-up gravel \^ Gravel Q
Clay Tile Other

Windows

Type

Fixed \pf Movable
[]]

Frame Material:

Aluminum Steel

Size: Average Size of Casing

Average Size of Glazing

How Casing is Attached to Structure

Asphalt or Wood Shingles
[__]

Stainless Steel []] Wood Q
( ^''f" ft. X ft.) ^g^£ S^£V4T-/O^S

( 4 ft. a in. X 4 ft. S" in.)

Bolted 0^ Screwed Clipped Q Welded [~] Nailed Q
Glazing Attachment to Casing

Elastomeric Gasket [U Glazing Bead 0^ Aluminum or Steel Retainer Q
Other [j

Gas Connection

Flexible Connection to Building \P(^ Rigid Connection to Building
| |

Automatic Shut-off [3 None Unknown Q
INSPECTED BY

DATE •

FIELD SUPERVISOR
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4.3 FIELD EVALUATION METHOD

A. Earthquake

The rating forms are completely based on the information in the Data

Collection Form. From the elevation of Wall A, it will be noticed that

two large concrete wall elements in the first story do not appear in the

second story. A second floor plan was not drawn, but a note was placed

on the first floor plan that these two piers are not present in the

second story. This creates some eccentricity in the upper story vertical

resisting system for longitudinal loading which is reflected in the

symmetry rating.

The field investigation showed no cracks in the concrete shear walls

and no evidence of cracks or looseness of the precast exposed aggregate

or granite veneers. The anchorage of these veneer elements, according to

the plans and specifications, appeared to be adequate.

The plans show that this building was constructed in the 1960's and

the building code of that period would require earthquake resistant design.
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FORM FMA-1

FACILITY NO. /?C. EXPECTED SITE MODIFIED MERCALLI INTENSITY ^

FIELD EVALUATION METHOD

STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATING

VERTICAL RESISTING ELEMENTS

General
Rating (GR) Symmetry

(S)

\
—

Quantity

(Q)

Symmetry 1

Quantity
Rating (SQR)

Present
Condition

(PC)

2

Sub-Rating
(SRI)Type E W

TRANSVERSE LOADING

/ / / z 2 /

LONGITUDINAL LOADING

/: / / z 3 Z.S /

FOOTNOTES:
1. Symmetry- Quantity Rating (SQR) = .§--±_2.

o ^ , . . -, SQR + 2PC
2. Sub- rating SR-1 = — —^

•

TYPE GENERAL RATING (GR)

Earthquake Wind
A Steel Moment Resistant Frames 1 1

B Steel Frames - Moment Resistance Capability Unknown 2 2

C Concrete Moment Resistant Frames 1 1

D Concrete Frames - Moment Resistance Capability Unknown 2 2

E Masonry Shear Walls - Unreinforced 4 2 or 3

F Masonry or Concrete Shear Walls - Reinforced 1 1

G Combination - Unreinforced Shear Walls and Moment
Resistant Frames 2 2

H Combination - Reinforced Shear Walls and Moment
Resistant Frames 1 1

J Braced Frames 1 1

K Wood Frame Buildings^ Walls Sheathed or Plastered 1 or 2 2 or 3

L Wood Frame Buildings, Walls Without Wood Sheathing
or Plaster

SYMMETRY (of Resisting Elements)
1 Symmetrical
2 Fairly Symmetrical
2 or 3 Symmetry Poor
3 or 4 Very Unsymmetrical

NOTE: Add 1 (not to exceed 4) to each

rating if a high degree of vertical
non-uniformity in stiffness occurs.

PRESENT CONDITION (of Resisting Elements)

QUANTITY (of Resisting Elements')

1 Many Resisting Elements
2 Medium Amount of Resisting Elements
3 Few Resisting Elements

4 Very Few Resisting Elements

NOTE: If exterior shear walls are

at least 15% of building length,

this rating will be 1.

No Cracks, No Damage
Few Minor Cracks
Many Minor Cracks or Damage
Major Cracks or Damage.

NOTE: If masonry walls, note quality

of mortar - good or poor. If lime

mortar is poor, use next higher

rating.
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FACILITY NO, A.C. ^C//l.i>//^̂ FORM FMA-2

FIELD EVALUATION METHOD

STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATING

HORIZONTAL RESISTING ELEMENTS

Type Rigidity
(R)

Anchorage &
Connections

(A)

Chords (C)
Sub -Rating
(SR2)

Longitudinal Transverse

Roof A /. / / / /

Floors / / / / 1

Note; Sub-rating SR2 = Largest of R, A or C.

Type
A Diaphragm
B Steel Horizontal Bracing

Rigidity - Ratings
1.

1.5

2.0
2.5

Rigid
Semi-rigid
Semi-flexible
Flexible

Anchorage and Connections - Ratings
1 Anchorage confirmed - capacity not computed, but probably adequate.
2 Anchorage confirmed - capacity not computed, but probably inadequate.
3 Anchorage unknown.
4 Anchorage absent.

Chords - Ratings
1 Chords confirmed, but capacity not computed.
2 Chords unknown, but probably present.
3 Chords unknown, but probably not present.
4 Chords absent.
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tACiLITY NO. /fC Saf^O//^<r- FORM FMB-2

FIELD EVALUATION METHOD

OTHER LIFE HAZARDS - EARTHQUAKE RATING

TYPE OF RISK RATING

Partitions Other Than on
Corridors or Stair Enclosures A

Glass Breakage 6

Ceiling 3

Light Fixtures 3

Exterior Appendages and
Wall Cladding* A

Ratings
A = Good
B = Fair
C = Poor
X = Unknown

A description of some of the ratings for Exterior Appendages
and Wall Cladding are:

Description
Spacing of anchors appears satisfactory
Size and embedment of anchors satisfactory

J

Spacing of anchors appears to be too great

!Size and embedment of anchors appears
' unsatisfactory
Anchorage unknown
Anchorage corroded or obviously loose

No anchorage

Ratini

EARTHQUAKE GAS CONNECTION

Present Not Present Not Known
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B . Wind

This two-story, reinforced concrete structure is exposed to a basic

wind speed of 100 miles per hour with Exposure "C."

The comments in the preamble for earthquake relative to location of

shear walls and attachments of precast concrete panel veneer are also

applicable to wind evaluation.

The information necessary for evaluation of the structural system is

given with the earthquake evaluation on Form FMA-1.
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FACILITY NO. /}*.C. S^<U^>//^^ FORM FMC-2

FIELD EVALUATION METHOD

OTHER LIFE HAZARDS - WIND RATING

TYPE OF RISK RATING

Glass Breakage
1

Window Frame Anchorage e

Roof Panel Anchorage

i

Wall Panel Anchorage

Anchorage of Exterior Appendages

t

4

A = Good; B = Fair; C = Poor; X = Unknown.

POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE

TYPE QUANTITY DISTANCE
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C. Tornado

The building is assumed to be in a location subject to tornado hazard.

The basis used for tornado evaluation is the information obtained in wind

evaluation and is shown on Form FMC-1 and FMC-2. Using this information,

the tornado ratings are placed on Form FMD. Form FMD only rates buildings

capable of sustaining an effective unit velocity pressure of 40 psf or

over. The tornado wind pressures, both positive and negative, are much

higher than this. However, the relatively short duration of extremely

high tornado wind forces is recognized in these ratings on Form FMD.
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FACILITY NO. ^- C. FORM FMD

FIELD EVALUATION METHOD

TORNADO RATING

EFFECTIVE UNIT VELOCITY PRESSURE
CAPACITY Pj, (From FMC-1)

DOES BUILDING QUALIFY AS
A VAULT-TYPE STRUCTURE?

TORNADO RATING
BUILD ING-AS-A- WHOLE

AO Yes No \^

BUILDING-AS-A-WHOLE RATINGS

Vault Type Building - Good
Pj, = 40 p.s.f, or over - Fair

Pc = 20 to 40 p.s.f. - Poor
P^, = Under 20 p.s.f. - Very Poor

HAZARD FROM WIND-BLOWN DEBRIS

Wall Cladding,
Appendages, or
Glass

LOCATION TYPE
NOT

PRESENT RATING

P <£>«><

Other
Potential
Debris Not
Part of The

Building

WIND-BLOWN DEBRIS RATINGS

Not Present - Good
Small Quantity of Potential Hazard - Fair
Large Quantity of Potential Hazard - Poor

BASEMENT STORM SHELTER AVAILABILITY

Present Yes 0^ No
1

I

it

Capacity

Suitability*''

*Based on
15 sq. ft. per
person.

See Section
3, 2E.
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D. Resume

Earthquake

The Field Method of Evaluation rates this building "Poor" for its ability

to resist an earthquake of Modified Mercalli Scale Intensity of 9.5, which is

a very severe earthquake. It would rate "Fair" for an earthquake of Modified

Mercalli Scale VIII, and "Good" for an earthquake of Modified Mercalli Scale

VI I or 1 ess .

The steel stud and plaster partitions are rated "A" (Good). Some plaster

cracking would be expected in earthquakes of MMI VI or greater. Failure of

the structural elements would cause severe damage to the partitions,

however

.

S.ome glass breakage and falling of light fixtures could be expected in

earthquakes of MMI VIII or greater. Some ceiling panels would probably fall

in the hig-her intensity earthquakes.

Wind

The rating of this example is "Fair" for a Basic Wind Speed of 100 mph

Very little damage to "Other Life Hazards" would be expected from winds of

a Basic Wind Speed of 100 mph.

Tornado

The rating of this example for tornado is "Fair." It is a rather heavy

building and the reinforced concrete roof will probably resist considerable

uplift. Most of the exterior glass would be broken. The basement has an

effective area to house over 600 people for a short period of time. The

concrete joist system of the first floor is considered the equivalent to

a solid 6 in slab.
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FACILITY NO /?.C. FORM FME

FIELD EVALUATION METHOD

CAPACITY RATIOS - EARTHQUAKE AND WIND RATING

General Rating Sub- Rating Basic Structural Capacity
Ratio""(GR) SRI SR2 Rating''

EARTHQUAKE / /.5 / /.£

WIND
) L6 / /./

Basic Structural Rating = GR + 2 (Largest of SRI or SR2)
,

Capacity Ratio for wind shall be obtained from Form FMC-1. For earthquake,
the ratio is obtained from the Basic Structural Rating divided by the Intensity
Level Factor at the site as determined from the table below.

Modified Mercalli Scale Intensity Level Factor

VIII or Greater 1

VII 2
VI 3
V or Less 4

A description of Modified Mercalli Scale is

included on table 3.3.

Capacity Ratio Rating

Capacity Ratio Rating (In Terms of Risk

Less than 1.0 Good

1 through 1.4 Fair
1. 5 through 2.0 Poor
Over 2,0 Very Poor
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4 . 4 APPROXIMATE ANALYTICAL EVALUATION METHOD

A . Earthquake

In this example the critical elements to be analyzed for resisting

seismic forces are the wall piers, particularly on the first story and the

floor and roof diaphragms. The seismicity of this location is assumed to

be a MMI of 9.5. Thus the factor is 1.25 (from Formula 2 log 5 =

- 1.973 + .375 MMI). Computations for this building were available. These

were made based on seismic design criteria of 1961 UBC. Since 1973, UBC

criteria [2.5] are somewhat different, particularly for shear wall design.

New computations were necessary. However, the original calculations were

of assistance.

This building has a complete vertical load-carrying frame with K

of 1.0. As the building is two-story, the C value is .10. The base shear

as determined from the formula V = ZKCW is therefore V = 1.25 x .1 x W,

where W is the total dead load.

The concrete shear walls are assumed to resist 100% of the lateral

forces. The concrete joist systems of the second floor and roof act as

horizontal diaphragms to distribute lateral forces to these shear walls.

The dead loads of floors, roofs and walls are computed and a loading

diagram is made for each level in each direction and the reactions are

computed. See Computation Sheets E2 and ElO. The centers of mass for

the two levels are then computed.

Next the relative stiffnesses of the various shear walls are obtained,
see Computation Sheet E5. It is convenient to use Wall Analysis forms for

this. Deflections are read from the chart given in figure 3.11. Walls A,

B. C. and D as shown on the DC form are listed in the first column. The

next column lists the piers in each wall. In this example, Walls B and
D are alike in both stories. The terms "h" and "d" refer to the clear height

and width of the piers. The term "A" is the deflection of a pier under a

load of 1,000,000 pounds and is read from the chart. "K" in this case is

the stiffness factor which is the recriprocal of the deflection.

Since all the walls have the same concrete strength and only rela-

tive stiffnesses are in the analysis, the modulus of elasticity of 3,000,000 psi

as used in the chart may be used in the analysis.

The stiffness of each pier in each wall is combined to obtain the total

wall stiffness. This simplifies the computation of the center of resist-

ance. These centers are shown on the loading diagram computation sheets

(E-2 and E-10 in the manner shown on Sheets E3 and E4).
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The total horizontal force is distributed in proportion to the

relative stiffness of the walls. Because of this method of propor-

tioning, the center of mass does not coincide with the center of

rigidity. This results in eccentricity thereby creating torsion.

The code requires an arbitrary or "accidental" torsion considered

in the analysis. These torsional increments are computed in tables

on Computation Sheet E18. A legend of terms in these tables is given

on Sheet E19. Either direct or accidental torsional moments add to

the direct loads computed on the basis of relative stiffnesses alone.

The "Factored Design Load" uses a 1.4 multiplier applied to the "Design
Load." This 1.4 factor is taken from the Tri-Service Manual [3.1]

from Section 2609(d) of the 1973 UBC [2.5] rounded off to the nearest

tenth. It is this Factored Design Load that is used in analyzing the

individual piers by the Strength Method.

In this example all of the wall piers are potential critical elements

and require a specific determination of stresses to determine which is the

most critical element. Since these wall piers are non load-bearing, the

effect of vertical loads are not considered in the analysis for earthquake

forces to the wall. The ratios f./f. are then computed. These ratios show
6 a

the relative compliance or non-compliance and the most critical fg/f^ ratios

are noted on Form AMA-1. A typical wall is also checked for earthquake

forces normal to the wall. This is shown on Computation Sheet E20. The

diaphragm shears are noted on the loading diagram sheets. The unit shears

and chord stress ratios are then computed on Sheets E9 and E16.

In filling out Form AMB-2, some computations would normally be needed.

For this example, some of the items are indicated with critical stress ratios

of greater than 1. In the case of "Partitions Other than on Corridors" or

"Stair Enclosures" the metal stud and plaster walls with 4 ft metal studs

at 16in on center are adequate to span the comparatively low story or ceil-

ing heights in this building and no computations were made.

The only "Exterior Appendage" is the narrow concrete canopy. Unless

the earthquake had a vertical component in excess of 1g, this would not fc.il

No computations are made to verify chis.

The wall caldding is a thin precast concrete slab used as a form or is

thin granite or tile veneer anchored by adhesives. The bond is considered

to be good. No computations are required for this item in this case.
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FACILITY NO. /f C, S<://Z.JD///0- FORM AMA-1

APPROXIMATE ANALYTICAL METHOD
STRUCTURAL SYSTEMS - EARTHQUAKE RATING

BUILDING DESIGNATION:

Type of
Frame

Type of
Diaphragm

Modified
Mercalli
Intensity

z
c

Critical Elements Critical
Stress
Ratio

(fe/fa)
Type Location

P

P

7.5" /.25' /.a

(SHT, £.-/^)

v

1

TYPE

A Steel Moment Resistant Frames
B Steel Frames - Vertical Load Carrying Only
C Concrete Moment Resistant Frames
D Concrete Frames - Vertical Load Carrying Only
E Masonry Shear Walls - Unreinforced
F Masonry or Concrete Shear Walls - Reinforced
G Combination - Unreinforced Shear Walls and Moments Resistant Frames
H Combination - Reinforced Shear Walls and Moment Resistant Frames
J Braced Frames
K Wood Frame Buildings, Walls Sheathed or Plastered
L Wood Frame Buildings, Walls Without Wood Sheathing or Plaster
M Other

Zg = Zone factor determined for site from Modified Mercalli Intensity.

Zf, = Zone factor from Code.

NOTE: For rating of Structural Systems, use Form AME.
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FORM AM15-1
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i'ACi.j,i.i i NO. /P. c. S^y^.o/Af& FORM AMB-2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - EARTHQUAICE RATING

TYPE OF RISK CRITICAL STRESS RATIO RATING*

Partitions Other Than on Corridors
or Stair Enclosures

^ AO

Exterior Appendages and Wall
Cladding < /.o

Ceiling

Light Fixtures

i

See Form AME - Rating of Critical Stress Ratios.
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fc = .SS /i = .S5.23O0 = 2/2S p.s. /.

O.SS^ib 2/ZSkIO

J

4-36



WALL, '^"4 "m" ' ((BOyUr.)

CMG-C/<L (m^k^JS/S-S^/t/G- ST/ZG-SS IJU THGr COJUC/ZG-re- (COAJT)

c - e. X z/es" x /o - <*sooo c/t.

srize-ss jz^^t/o =-^^7—- ^o.sz juot' c/zjt/c^c
zs v:S3

/=-OJZ T/-fG- COM/=>/ZC-S'S/OAJ Sr/Z&SS /Zy<^T/0 Tf/G- G-f^f^c-cr o/=^
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Sr/ZGSS /ZAT/O - -0.83 (P-LGXU/ZAC TGAJSIOJU)

4-37



WACL^ "A" (cojur.)

WALL, "a"

JAMa> f^A/ZS G-X/sy/JUG? = O.SSSQ. /M eXu. = e.*?S

M - 223 —

sr/ZC-SS J2AT/0 - ^-^^ = O. 9** (F-CG-XU/2AC TG-JJS/OAJ)

STIZG-SS /ZATfO -
^

= Q.S5 (SUC-A/Z

)

P/e-/2. 2
z-*<2> tj^Ax/h /s>A/2s G-x/^r/jua - o.sa sq./ju. ctu. - 2. 99

/X - 120. r ^ -TT— - "^{cojusf/DG-zz F'/G-jz /"A/zr/xiLcy /^-/xc-o)
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P/ ' - (.^Z8 ^ a-r.33) -t-Cl.C/S X -afT-.Se) •h(.39^<^3.//)-i-(.353x73.-S)

P3 =(.9eS X /aS.(2><2?) +(/.e:>/S xdro.r<£>)+ (.39 97. 9/) hC3S3 X /es./(2>)

- 303. 3<2> /-C/Z^S-

= 3/3: 9<^ f</PS

fZOOP- C^O^O - !3S X S7.33 -n'73 9.<^

C/^JUOf^-y -2k 3S3 - 70Cp-0
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DIAPHlZ^GjM ^f-fG-^^ =^ /ZG-A^C-r/O^J OF- CO^DS TO DJAPf-Z/ZAC^M =f/<^0.73

WG-ICNT Of=- WACL fb T/a/a>UT^/ZV TO P-COO/Z P, ' = IIO.G,!
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A (i2.50 1974 123377 -44.43 -/. Z<2> 23.27 29a. 6> 3J3.9 4 3 9.4

C <i(i>.<i>7 /734 1/5596 47.(^4 + /.26> 23,27 3/0.0 333.3 4C^<i'. <^

/ 29.17 Z^532Co9/

X4t (yU-S) - ( 2C>5.6,3 :<.05) -h (335 x . a> 9) = 24-4.4.!^

Ut (G--W) - (Z<:,5.C>3 X 5:39) +(335 K 5.94)^ -3SS4.S'—
ACC/OejJTAL TO/ZS/OJU - <^OO.C>3 x.05 x 743.(^6, ^ t <;/<4<!, 4. S '-^
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CG-JU ITG/Z Of=- /Z/0,/G)/r'r^ /JU /^^GG TT

- TO/ZS/OXJ^C A^OA^GAjy = STO/SY ^^/G^/Z T/MG^
n/sr^xJCG a>GywG-GJu cG^yrG/z 0/=^ A-f^ss /^jun
CGJUTG/Z <9/=- /Z/Gjja/TY (COAJS/OG/ZGO /XJ G/QC/-/
O/ZBGaT/OjU y<^XJO /^O/Z /QCC/nGAJTXiC TO/ZS/OXJ)

.

= Sf-ZG,^/Z. TO W/<1L.C /DUG TO TO/ES/OA^ /=-/ZOAyf
AJO/ZTf-/- S-OUTA-/ S'G/J'Ayf/C.

= SNG^/a -TO lA^^cc /DUG vo r'a/zs/oxJ G-zzaxyf
G^^T- WGST SG/^M/a.

-Sh/G^/Z TO l^^CC /DUO- TO TO/ZS/OAU /^/ZOA^
/QCC/rDGAyT^/L. TO/ZS/OAU.

- CO^/D TO UVy^CL. /^^SG/D OXJ /ZGCy^T/iyG ST'/^^/^-AJGSS

DG3/aJU LO/^D = a: CO/^/D /=>CU^ T/-/G G7/ZG/<^TG/E O/^ /QCC//DGjUT^C.
TO/2S/OAJ O/Z TO/ZS/O/U OUG TO C/^TG/Zf^C LOyQOS
/Xy T/-/G /D//eGCT/0/U 0/=- T/-/G \A//£)C^<^:S.

kL i-O/Q/D
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/^"^/=-coo/z-

V IS y/-/^ WG'/GjHr 0/=- THG- W/^CC fCC/S /='/2G-C^Sr COAJC/SG-TG-

C/o -- O. so

!0"cojuc/eGrr'e- w/^cl. =/?<r. 5"%'

2 '/2 "MOSy^ / = 31.3'^/q'
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2

(K

•s

;:

= /Z32.S

M (S&/SM/C) - 3 9x /<?

/eG/AJ/=-0/2C/JJG, @ 20"o.c. P =-^4- -
, ^ ,^ « ^fod /.<^7x /? X S.S

-.oa/2

f7p - /Ox .oo/e = .o/e = /^. <^S

200

^5 -- - o./e

P M/XJ. -

A

- .005 > .oo/e

<p /'s Jd

sr/ze-ss /Zy^T/o =

Mm

,9 X "fO OOO X .S TSx a. 5
.OS<i'

/<=95 /2GQ. /. 33

- - . 0<^S /.33 = . OS<i> •

P _

_\ /_72SS2_

98/. S
7x /2 X /O

x/2x (3.5)^

= //. 7 p.s.f.

h <^/7. Z

K /<^.<^S = <?/7. 2p. 5./.

'r/ZG3s /a^T/o

<fZ8. 9 P S./.

<72S. 9
Z500 -0./7 (PL G-XUJZ/QL CO/yfP/ZGSS/OXJ)
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B . Wind

In this example, the critical elements to be determined for resisting

wind forces are the wall piers and the floor and roof diaphragms. The

assumed Basic Wind Speed is 100 mph with Exposure "C." No wind calculations

were found. Earthquake calculations had been made and were of assistance,

since a ratio of the design base shear for earthquake to total wind forces

could be obtained.

The computations shown for this example are limited to the determination

of wind forces and the distribution of these forces to the building, deter-

mining the critical elements and the critical stress ratio so that a final

wind rating can be given.

From 1972 ANSI [3.2], Table 5, Exposure C, an effective velocity

pressure, qp, of 33 psf for a height of 30 feet is obtained. From

table 7 the positive pressure coefficient on the windward side is 0.8

and the negative pressure coefficient on the leeward side is 0.5 for the

ratio of wall height to least width less than 2.5. The total horizontal

wind force on the building therefore is 1.3 times qp. A suction coeffi-

cient of .7 for side walls is used. This is taken from 1972 ANSI [3.2,

Paragraph 6.5.3.2.].

A plan of the roof with computed horizontal wind forces and reac-

tions at roof lavel is shown on Calculation Sheet W2. The loads are

determined using as tributary wind area one-half the story height

(second floor to roof) plus the parapet. A similar computation is

mad€ for forces tributary to the second floor and these wind forces

are shown on Sheet W5.

Uplift is computed on the narrow concrete projecting canopies. The
coefficient of -1.25 is taken from 1973 UBC, [2.5, Section 2308 (c)].

The uplift is less than the dead load, thus, having all the reinforcing
bars in the top is not critical. However, it would not fall off the build-
i-ng because the anchorage of the reinforcing steel would prevent this.

This canopy is not a critical element in the evaluation of the building as

a wh 0 1 e

.

With the wind loads to the building as a whole determined, the shear
walls are checked next. In section 4.4A^ the relative stiffnesses of these
walls have been computed and the total seismic force at each level deter-
mined. The ratio of wind forces to the seismic forces is computed. In the

second story this ratio is 0.257 in the north-south direction and 0.151 in

the east-west direction. Similar ratios are developed for the first story.
The shear capacity is determined and compared with factored wind shears.

4-51



A typical wall panel had been checked for tornado forces normal to the

wall. This is shown on Calculation Sheet AM-T9. Since the wind forces are

less than the tornado forces, a calculation for wind was not considered

necessary. However, a check of the wind pressure was made of wall corners

using a coefficient of -2.0 (1972 ANSI, Paragraph 6.5.3.1) showing that this

was less than the tornado pressure.

The Critical Stress Ratio is determined to be 0.26 for the second story

corner piers 1 and 4, Walls B and D.

In filling out Form AMC-2 for "Other Life Hazards," some computations

would normally be made. In this example the window frame anchorage, accord-

ing to the architectural details on the original design drawings consists

of 3/8 bolts at 2 ft on center. This gives only about 7 sq ft of window per

anchor. This is obviously satisfactory so no written calculation was made;

however, the Critical Stress Ratio would be less than 1.

The only wall cladding is a thin exposed aggregate precast concrete

veneer that was used as a form for the poured concrete. The bond in this

case should be adequate. Steel anchors are also used at the floor line how-

ever, and the Critical Stress Ratio would be less than 1.

There is a small area of granite facing near the entrance. This is a

thin 7/8 in veneer applied with adhesive which is considered adequate. The
usual requirement for this type of adhesive is 50 p.s.i. in tension or

shear. Since a visual examination revealed no deterioration of this veneer
or the veneer joints, the veneer is considered adequately attached to the

wall.

Computations were made on the exposed walls and the canopy as pre-

viously noted, including the Critical Stress Ratios.
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FACILITY NO. /f. C. £<y/l^/A'6- FORM AMC-2

APPROXIMATE ANALYTICAL METHOD
OTlll'K LIFE HAZARDS - WIND l^TING

TYPE OF RISK CRITICAL STRESS RATIO RATING

Glass Breakage"

,

CJazing

Window Frame Anchorage

Wall Cladding Anchorage </.o

Anchorage of Exterior Appendages

Exposed Walls L\.o ^ OOD

Canopies and Eaves .81 COoi>

POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE*

TYPE QUANTITY DISTANCE

Z 0 ss/z. Y^/to /y4 /2.C, £

'"^See Instructions for ratings.

CRITICAL STRESS RATIO RATING

< 1.0 Good

1.0 to 1.5
(

Fair

> 1.5

1

Poor
j

1
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rzoof=- oG-y^o c^o/^os

93. 0 p.^. /.

COXJC/^.G'T'er W/^CCS /t^O /p. C./.
2 'z'?" /='/e<^c^sr coAJa/ae-r-G- yc-.uc-iS'/z ^ 3 /. 25' jo. s./t

f2oo^ c/yG- co/^n = 20. o /s-s. /

SF'GG-/0 /OOm.p.h. /^T 30 -^^ GCG-V/^T/OAJ /=-0/Z &XPOSU/2G- C
- 33 p.s.-P. (r>n/^cG 5)
e-xTG-fZJu^c p/ZG^S(j/aG- cae-z^-^/a/GAjr'^ r-o/a w/nccs, C/o

upc/r-T /='/2.GssujzG caGp-p-zc/G-Ay-r o/y /zoop- - -o.7(ss-cr C. -5.3.2.1)

W/QGLS - COC^C P/eGSSU/ZG- COG-p-p-fCJG-AJT' ~ - Z. O(SGCK 5. 3./

)

p-/aOM UP=C /9V3
UPUPT P/ZGSSU/ZG COGP-P-ZC/GAJT P-O/E O^jUOP/G-S = -

/. ZSCSGCT. ?308(c\)

p-/so/^ /na / 3JS - y/

(P/20M T/-/G- PC^AJS /^AJ/D SPG-C/P-/C^T/OJUS)
COAJC/ZG-PG- /c ^ 2SOO p.s./.

/ZGrjUP-O/ZC /AJG7 SPG-G-C /y - <^0,000 p.s./.

ALLOWX^jPiLG- SO/L. P/ZGSSU/ZG- = rSOO p.^.A (P)G/QO ^ C/VG-)

LG-G-y\//QiZP) IA/X)C.C^

0.&
0.£
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Ax^- we
/EOOf^ W/JU/D AJU^LV3IS

K
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/<z.<5. C><Z>'
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3<^.0'9- O!^PHIZACM ^NC-^IZ

LOADS F-O/Z /200/=^ OfAPH/ZAGi/^
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o

I

I

Q

0
C)

(V)

5S

P/ZG-SSU/ZC- 33/o.s./'.

WALC mi&UTAfZy TO !ZOOF^

PA/Z^P'G-T --3.(^9
r-Loorz TO r-Loo/s.
= O' -f 2 - -7.00

RrZG-SSU/ZG- COG-P-P-/C/G-/JT W/JUOWA/Z/D S'/ZDC- ^ O.S
P/ZG-SSU/ZE- COG-J^-F-ICIG-JUT CG-C-WAIZO SlOC- - O.S

1.3

PO/ZCG- AT YHG- fZOor- CG-VG-C

3^.09 W'2
.45S&

37.33
-?0.02 KIPS W2

uPLfF-r oAJ /2oo/=^ - 33 x .yo - ? 3. / r^.s.-P.

COAJC/Ze-TG- CAlAJOPy U/=>L/F-T - 3 3 x /. 35' = <?/. eS/s.s.r^.

cojyc/ZG-TG- cAiAJap'y n.c. = s^. 2:s- ^ ,9 = SO-a3 /=>.s./.

(AJO/J C/31 TiCAJL e-CG-A^G- T)
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yQAy<-W 3

Vu. = r.3 X 3cf..09 = =?<?.3 f<./F>S

~ .S:5'x Z.S K(Sy.33 X 12 ^.S) ~
'^'^

ra. /O'C

As = <^^^o " ^-^'^ SQ./JJ. (SHG-e-Y AM-Gr9 = 20)

ST'/ZG-SS /Z/^T/O - ^ = O. 2-^ (F-LG-XU^^L T-G-AJS/OAj)

AJo/zYH - sour/-/

TOTAL. W/AJ/D CO/^/D = 2x 3^.09 -(^S./S k^//='S (SHGGT W2)
CO/^/^^/ZG- W/TN SG/S/yf/C /Q/J^C'r'S/3 /^-O/Z A^GTA-/0/D

SG-/3A^/C CO/^/D = 2c:>S.(^3 K./f'S (S//GGT ^Ayf-G- <l-)

/Z,^T/C iA//JLf/D TO SG/S/^/C = ^^•/'^ O.ZS7
2& 5^.(^3

/^-^cro/z /=^o/z /=-cGxu/2G - ae^Tx ^' ^ -.239

F-ACTO/Z f^O/Z ^/-/G-A/Z ^ 0.2Sy K -^"^ -.//9

(U./E,.C. SG-CTIOAJ ZC:,0^ (d) AAJ/D Zc^^Zy Cc^))

P1&/Z 14^ Z-'^T JAIA^/^ /^A/ZS - /. 20 SQ. {F-ZZO/^ /='C^QAJS)

3GISM/C /Qs - LZS SQ. /AJ. 1^ - 237/o-S./. (S/-/GG-T /QA^-GC)

W/JJ/D /Q<, ^ /.2£ ^ .239 - O. 3/ SQ. /JJ.

ST/ZGSS /ZAIT/O = ^ 0.2<^ (f^CGXU/ZAL. TG-AJS/OXJ)
/. 20
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W/QCC Fb 4 n (COJUTT)

'P 'P

/so p.s./. ^ ^C.COy\/^/^C(!=- -Vu. f^O/e /O" COAJC/ZG-rG- i/vaolls

/Za'/JU/='0/ZCG'/D WZ-r/-/ ^'T-C^ 20"o.<z. /=h.W. Z^./=T{SHC-&TA/y(-e(^)

THE-SG- WG-ZZG- r-f^G- OAJLW C/a/T'/C/^C STO/Z'r' l/\/^<LCS
^JJO P/G-/eS /='0/Z G-^/ZTHQUr^kLG- LO^n S/J^aG- THG IV/JU/D
UO^/D /S ^^G-SS "TH^jy T/-VG- Gy^/ZTHQU^kLG- LO/^O. THG- /SGM^/AJ-
ljuch Wy^ccs y^j-y/o /=>/Gzas no juor /eG-QUz/ZG- czzG-c^/jucy.
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SG-coju.o F-coo/a w/jua ^ju^cy^/s
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CAJJOPy O. C = SC^.ZS X .9 = SO.C>3 p.s.f\.-. JJO JUG-T UPLIp-T
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eg 7. 35
Zl. -23 K./P3-
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-i- (2:3 IS (SHG-G-T^AX- W3)

SG-ZSA^/C CO^/D V-2 = <2>00.<2, /<//^S ( SUG-G-y^y^-G- / f)

^Z^T/O ]A//yU/D TO SGr/SA^/C = ^T^.^f' -0.^33
Qp Cy C/.

/- 3

/. 3
Sr. c5

W/QCC i ZD

/^/G-ZZ /^'^ Z-'^ZO tJ^AyCZ=h /^^/g"^ G-XZS-TZyUC^ = Z. S'^ . ZAJ.

SG-ZSA^/C X)s 3.0 SQ. ZUJ. -ITuc - S3Z. 9 z=> s./. (SZVGG-T^/^-G/<})

W/XJZD yQs - 3 X . 2Z<^ = 0.<^£' 3Q. ZXJ.

STZEG-SS ZBXiTZO = - O.Z<i> (/=-CGXUZ^X)(^ TGJUSZaAJ)

WZJJZD TTu. - ^3Z. 9 x . ZOS = ^y.<l ro.s/.

STZZG-SS ZZA^TZO = ^1'^ - 0.3Z9 (SHC-XIZZ)
/cs o

P/GZZ Z ^ 3 Z-'^ZO Ay^J^Z^ /=t./QZc:s G-XZ^TZAJCy - Z- S-^ S^Q. ZJJ.

SC-ZSJ-^ZC X)s = Z.99SQ.ZJJ. IZU = 3<^3.Z/o.s.z. (Sf-ZGGr A)A^-G Z<^)

V/JAJZj A) 5 - Z.9 9 X . e/cS' = SO.. ZUJ.

SYZZG-S-S /S^r'/C? = "^"^^ - O. zy (Z=-LG-XUZZ^G T-G-AJ^ZOAJ)

W/XJZD -Vu. - 3<=^3.Z X . ZOS - 3y.Z/=>.s./.

3rz?.G3s z2X)rza = f ?;/ = o.zz (s/-/gx)zz)
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-h e X -21.23 = <Z 2. <;Z<^ CSHC-£ r /^'A^- lYS

)

V2= 32. so f<L//=>S

ap -5"

/=v<9c r'o/a /^a/e /='CGxu/^G- -o /sy x ^' ^ = o. /
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W/JJ/O /^s = /.<^3 ^ ./2y = O. /<5 SQ. /AJ.

sr/ZGss /z^T'/a ^ / = o./^ (^c-G-yo/z^c rs-AJs/oju)

/soST/2G-SS /S^T-/0 = ^fi'^J = a.0 9 (SNGXI/Z)

WyQLC C
F'/G-ZZ / 4-<^ 2-'^y /^yQ/2S G-X/sy/XyO, = /. 20 SQ. /JJ.
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SY/ZG-ss /zxi-r/a = /f'

,

= .09 (S/-/Gy^-)/2)

S/AJCG TNG- G-y^/ZTHQU.^f^G- XIAJ^'QCYS/S S/ZOiA/G-fJ r/-/G or/.'G.Z
P/G-,2S T'O /=^G- AJOAJ C/Z/r'/OXiC , YZ-ZG- SAXy.O<LGGZZ WZXJ/D
L OX)ZDS WOUG/D zQGSO JJOr OVG-/Z Sr/ZG-SS YZ-JG- /ZG-MX/Z.-U-
/JJG7 /='/GZZS.
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r-o/z ^ ve-zzT/cy^c s7'/z//=' 0/=^ v\//r:>rHo./w = o./^37.35-s.ys'
A /^/ze-SSU/ZG- COG-Z^r^JCIG-J^JT -2.0 /S L/SG-O : 33^ 2 -<^a /='.s.A

MG-'Tf'/oro.
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-J—-

- /.S7
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JJOyG- : TZ-ZG-SG IVy^GCS Z-Z/QI/'C- COAAyZAJC/zy'r' W/YZ-Z T'Z./G- F-OOT-
ZjUG^S /QJJZD yZ-ZG- Z^^ ^JJ/D 2'^'=' Z=^COO/ZS. yZ-ZG- MOAyfG-JUy C/SG/D
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/QdYU/QC ^Y/ZG-SS ZS,^yzO ZS DGZ=-ZAAZyG-Cy CGSS YZ-Z/i:)AA Z.O.
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C . Tornado

For this example the building is assumed to be subject to tornado hazard

with probability of occurrence once in a 100-year period.

No original computations for tornado hazards were available. The com-

putations made for this example consist of the determination of tornado

wind pressures, positive and negative, and the distribution of these forces

to the building. A brief check is made on the probability of glass breakage

and window frame anchorage. The anchorage of the thin precast concrete

veneer panels is considered satisfactory. The elements felt to be probably

the most critical were the roof framing elements subjected to negative or

uplift pressure and the shear walls subjected to horizontal pressure. The

critical stress ratios of these elements were computed.

As noted in Section 3.3 under "Criteria for the Method," the suction or

uplift on the roof for moderate tornado protection is assumed to be 172 psf

and the horizontal velocity pressure is assumed to be 100 psf. In this buildi

the height/width ratio is less than 2.5, so the windward and leeward coef-

ficients will be 0.8 and 0.5, respectively. Calculation Sheet T3 computes

the total uplift on the building. The horizontal force loading diagram i/

shown for loads applied at the roof level on Sheet T2. On sheet T4, the up-

lift on the individual roof concrete joists and girders is acceptable. Since

the uplift on these members is greater than the dead load, these members are

checked in detail since these are potential critical members.

Since computations for this example have already been made for earth-

quake and the distribution of lateral forces to the various shear walls and

piers determined, it was not necessary to repeat this for tornado. A ratio

of tornado forces to seismic forces is computed at each level and these

ratio factors used in determining the critical stress ratios shown on Sheets

T5, T7 and T8 for vertical resisting elements.

A typical wall panel is checked for direct normal pressure on Sheet T9.

The maximum diaphragm shear from tornado forces is shown on Sheet T5.

The anchorage of the roof to the walls is accomplished by the vertical

wall steel and column bars. This is calculated on Sheet T3.

Since there was no net uplift on the structure, the footings and foot-

ing anchorage critical stress ratios are listed as less than 0.46, the

critical ratio of uplift forces alone.
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The glass and glaring items listed under "Other Life Hazards" are rated

as "Compliance" with normal wind requirements. It is known from experi-

ence that such normal compliance will not prevent damage in a tornado.

However, the window frame anchorage was found to be reasonably adequate.
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FACILITY NO. /?.C. 36//LQ//l/Cr FOIW AMD-1

APPROXIMATE ANALYTICAL MJiiTllOD

RATING FORM - TORNADOES

SYSTEMS CRITICAL STRESS RATIOS

SYSTEM

Roof

Roof Anchorage .44

Floor

Floor Anchorage

Vertical Resisting Element

Anchorage to Footings < >A<^

Footings

Use highest Critical Stress Ratio.
For Structural Systems Rating - Tornado, see Form AME.

''frj, = Capacity required to resist tornado forces,

fg^ = Capacity based on design criteria.
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FACILITY NO. /P. C- Si/JtP/A/&- FORM AMD-

2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - TORNADO RATING

TYPF OF Ry^KL 1 IT Hi Wr ixiijlx CRITICAL STRESS RATIO
1

RATING i

Glass Breakage''

A-

Glazing

Window Frame Anchorage J ^ . /I QOC>( w i-^

Wall Cladding Anchorage (jOQP

Anchorage of Exterior Appendages

Exposed Walls /-^
\

!

Canopies & Eaves 3.40 pOOf^
j

POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE*

TYPE QUANTITY DISTANCE

*See Instructions for ratings.

CRITICAL STRESS RATIO RATING

< 2,0 Good

2.0 to 3.0 Fair

> 3.0 Poor
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/ZOOF^ /DG-r^rP CG^/OS

c<s-/<L rjyoy = I o.o
^3.0 p. 3. A

2'/?" /^^G-C^ST COXJa/ZG-r-Er VG-AJC-G-/^ = 3 /. 2S /=> s./.

G-/=^/=-G-cr'/i^&- vGuoa/ry /='/ZGs^L//zG /^o/z to/zaj^/do = /oo^.sj.

W/JJ/Dl/V^/ZO ]A/yQCG =O.S
(^G'G-yi''yQ/Z/0 PVyQCC - O. t"

yoT'yQG joG^/a,AJ yo/ZyU^/oa -1.3

U/^L/r-T F'/ZG'SSU/ZG- OAJ /ZOO/=- = jrZ /o.^./i -

r-/ZOA^ C / 3IS - -7/

/2G-Cio//2Gn ^'r/^GJya,7'/'/ u-o.'9/d ^ /.3^ "

Wf-/G/2G THG- ^G'G-af/^/G-n -ro/zxjy^no GayQ,OS = /.3 w

OG-S/G^AJ C/ZITG-ZZ!/^ (f=-/ZOA^ TA/G /='G^AJ:5 ^ :^/=>Ga/.'^/C^-r/aAAS

)

COAJC/ZGYG = 2SOaO
/ZG-ZAA/^O/ZC/AJOh S-yGGC /y = <?-OjOOO /^.s./.

AJCCOl^^/^CG- G-O/C G/SG-SSU/ZG = /dOO/^.^.A f/OG^/D ,L/^G)
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AM- r^

ft)!

\ ©

^4^^^^^^+^^^^^^^^^^

{A

I

Q

K

d

1.3 9 V/

LOAOS F-OiZ iZOOF- DIAP/-J/ZAG,/y(

HO/ZIZO/J'KAL. ^ /.3 ^ ;00^/30 /o.s.f

D/AF'f-f/ZACnM -- !0.c2>9 X /30 :/390 /d.I./'

/.39 X
SV.S3

- 103. 3 K./PS

WALL Tfaif^UTA/ZV TO fZOOp-

PAlZAPG-r
F^c^oofz TO rzooF- - /a 2 - T.OO

/0.<2,9 I
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VcL - /OS. 3 /<./r.5-

'"^'^ = .3S ^Z.£- (3-7.33 x/'Z^. 3)
'-^-S-^^^-'-

ST'ZZGSS /Zi^r'/o = ^^^^ - o.ss (s/^z?/^/?)(-^,z ALLOW. - ^'^(^ r'-^-^ sueer/^m-ws)

M ^ J.39 X a'^S.<2><i>)^ ^ 8 SS3 9.S F-r ZCZ/^'S

3S3 9.S ^ c:^a.a /<L//='S

-- 9x^0 = ^-^3SQ.ZAJ.

TOT^L. Cy/='C/Z=-7' OJU /ZOOZ=^ - ./Ve ^.s.-/. X sr. 33 x: ^ 2Z3S.O f:^Z/=S

OC-^n CO^/D /ZG-^/STx^AJCG- TO <y/=d//=-r'

fZOO/=- - 0.9 X .09S X S7. 33 x /'^S.'i^c^ = f/45.

1

^- 132.99
C - Z3^.S!

1

O = /3Z.99 )

J 7 95 .4 KIF-S
72Z .S7 X .9 = 0 50. 3

APR/zoxiJU^rc^ izG-szsrynyUc& by fZG-/AJf=^/zcG-MG-jur

exr^^zEiozz coLczMjJs <^-^7- 2.'^x 20 - <fS.O SQ. z/y.

I/(2>.0 SQ. ZJJ.

.^9 X zzc.o xaoi:.s./. - / y^.o
TOr-y^C ZZG-SZSTy^AJCG- = 5''?7/ ,4 /<Z/^S

sr/ZG-ss /a^rzo = = ^^"ff^ ^ .37

i'='ZZOM G/^z2ri-/QU/nk:G yQ/J^^cvsz.s yz-zG WGZChZ-Zr Of^ r'Z-ZG /SU/CZD-
/AJGj G-XCGZ^-T Z=-OZZ W^CCS" ^JJ/O /=^00 TZJUGtS" /?,GC.0UV MZ/D Z

STOZZV NGZCtZ-JT" ~ ZZeS V- 2<^SO - <7S05'Z<iZ/^S (OG^OD LOAD)
(iSN&G-r^M-GZ $ y^M-G/O)

UPL/r-r = 2233 klZPS .\ -TZ-ZG^ZZG ZS AJO JUGT LZPU/=-r O/y 7^Z-ZG ZiUZLO-
fAJG? /^S y^ WZZOL&.
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JOIST sr^CJAJCy ^3.2'

URL//=-T OAJ u'O/Sr - 0.!y2 K.p.sJ'.

DG-^/D LO/^O JO/ST.OVe X.9 - 0.0<iS

AJG-r U/=>C//=-r' - O. I07 X 3.2 = 0.3<J-2 K.p.J.A

M/jj/Mt/AyC L/o/sr /ZG-/AJ/='0/zcuJ<:^ = ?-*^/5/<?/2'3' /^oyroM = 0.(i,2 SQ. /AJ.

.<^2 ..3V^'.f7 =^^-3<^ ^.S.f.

sr/zG-ss /z/^r/o = ^^^'^ =o.<i3 C/=-Lexi//z^L t&jjs/o/j)

^ .<^0 ^.S Vjr^ / 7

sr/a&ss /z^T/o =
^^'cf^

^ .7e (f-cg-xu/z^/l tg-ajs/ojj)

CnifzoG-zz s/^'^xj = /s .33'(ry/^/cx)c /yurG-zz/o/z &/^s7-w<~sr g//zog-/zs)

TO/ZJU^OO Uj^Cf/^T = 172.0 /D.s./.

DC-Xin C^O/Qn UO/Sr ^ Gj/ZZTDG-ZZS - 9/x. 9 = a/. /

C 7e V- 9 /o = 9/ /=. 5. /.)(sf-/&G-r^Ax'- r/) ^o.i p. s./' jjgt cy/='c//=-r

UPUf^r Lo^n TO <:?,i/zr:>G-/z - /9.9 x 9a. / ^ /792 /=>. -f. /.

-M - -rr. -S3.3 A = ^ r—:—— 5./.

Sr/ZG-SS /ZX^TfO = -O.ZS (/=-CGXU/Z^L TGAy'S/O/^)

7c,
-33.<^J^ /s-- .a..37S.Zc^ -<^<^.3^.3.^.
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JUOf^Tl-/ ' SOU-Tf-/

rOTTQL. YO/ZJJ/^OO C.O/Qn = 2^/03. 3 = ZO^.<2> /Cf/^S (SUG-e-T /QM- TZ

)
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/^DC-CiC/y^TG- /=^0/Z ~rO/ZJiy^/DO.

Cl-ZG-CK. Z'^'^ f^COa/Z n/^/^Z-f/Z^C^A^ S/-/G-/Q/Z

DMPM/Zy^G,/^ SP^G-^/Z - /35'. 3 /<L/r='S (SHC-G-T' - )
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D. Resume

Earthquake

The Approximate Analytical Evaluation Method gives this building a rat-
ing of "Very Poor" for the 9.5 Modified Mercalli Scale Intensity earthquake
used for this site. This is an extremely high intensity and this building
would rate better for earthquakes with a lower MMI.

The Exit Enclosure Walls are rated "Fair" to "Good." There is no pro-

blem with Partitions and Wall Cladding, but the Ceilings and Light Fixtures

are not laterally braced and these Life Hazards are rated "Poor."

Wind

The Basic Wind Speed applicable to this site has been designated as

100 miles per hour, which is of hurricane velocity. The rating of the

Structural System as a whole is "Good," however. There appears to be no

problem with Other Life Hazards except that there is a potential hazard

from windblown debris from the lumber yard 400 feet away.

Tornado

This building rates "Good" for Tornado hazard as far as the structural

system as a whole is concerned. Because top reinforcing steel was provided

in the concrete joists and girders, the roof was found capable of taking the

uplift forces below ultimate strength of concrete or yield stress in the

reinforcing steel. The diaphragm critical stress ratio is 1.0. The dia-

phragm shears here are the same as for Earthquake. There is a potential

hazard from windblown missiles from the lumber yard 400 feet away.
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FORM AMi

APPROXIMATE ANALYTICAL METHOD
CRITICAL STRESS RATIOS - STRUCTURAL SYSTEMS

Critical Stress Ratio Rating

Earthquake

Wind ^ ao o

Tornado

1

RATING OF CRITICAL STRESS RATIOS

Critical Stress Ratio Earthquake or Wind

1
1

i

!
Tornado

Less than 1.0 Good Good

1 to 1.5 Fair Good

1.5 to 2.0 Poor Good

2.0 to 3,0 Very Poor Fair
\

i

' 3.0 to 4.0 Very Poor Poor :

Over 4.0 Very Poor Very Poor
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4.5 DETAILED ANALYTICAL EVALUATION METHOD

The same two-story reinforced concrete building evaluated by the Field

Evaluation and the Approximate Analytical Evaluation Methods is evaluated in

this section. It was assumed that the building is subjected to an earthquake

of Richter magnitude of 7.0 with a hypocentral distance of 10 miles. This

earthquake is equivalent to MMI of 9.54 according to equation (3.4.3). For

wind and tornado load analysis, wind velocities of 100 and 200 miles per hour,

respectively were used.

A listing of the computer program results is contained on the following

pages

.

4-7s;;



FORTRAN IV COMPUTER PROGRAM LISTING
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STRUCTURAL ANALYSIS

NUMBER OF STORIES = 2

TOTAL BUILDING WIDTH (INCHES) = 1050.0

TOTAL BUILDING LENGTH (INCHES) = 1780.0

HEIGHT OF PARAPET (INCHES) = ^+5.0

NUMBER OF FRAMES = 9

*** FRAME NO. 1 *** FRAME MODELING OPTION = 2

NUMBER OF BAYS = 5

BEAMS E= 3000.0 G= 1300.0 W (LBS/CU.FT) = 150.00

COLUMNS E= 3000.0 G= 1300,0 W (l-BS/CU.FT) = 150.00

BEAM TYPE AB IB FB

1 720.0 121500.0 1.20

COLUMN TYPE AC IC FC

1 860.0 530046.7 1.20

2 600,0 180000.0 1.20
3 201.1 3217.0 1.11

BAY WIDTHS

1 BAYS AT 122.000 INCHES
1 BAYS AT 109.000 INCHES
1 BAYS AT i+i+O.OOO INCHES
1 BAYS AT 109.000 INCHES
1 BAYS AT 122.000 INCHES

STORY HEIGHTS

2 STORIES AT 168.000 INCHES

*** FRAME NO. 2 *** FRAME MODELING OPTION = 2

NUMBER OF BAYS = 5

BEAMS E= 3000.0 G= 1300.0 W ( LBS/CU . FT) = 150.00
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COLUMNS E= 3000.0 G= 1300.0 W(LBS/CU.FT)= 150.00

BEAM TYPF Ar IR FB

1 720.0 121500.0 1.20

COLUMN TYPE AC IC FC

1 860,0 5300*^6.7 1.20

2 600,0 180000.0 1.20
3 201.1 3217.0 1.11

BAY WIDTHS

Bays at
Bays at
Bays at
BAYS AT
Bays at

STORY HEIGHTS

122,000 INCHES
109,000 INCHES
4'+0,000 INCHES
109,000 INCHES
122,000 INCHES

2 STORIES AT 168.000 INCHES

*** FRAME NO. 3 ** FRAME MODELING OPTION

NUMBER OF BAYS = 3

BEAMS E= 3000.0 G= 1300.0 W(LBS/CU.FT)= 150.00

COLUMNS E= 3000,0 G= 1300.0 W ( LBS/CU , FT) = 150.00

BEAM TYPE

1

COLUMN TYPE

1

2
3

BAY WIDTHS

1 BAYS AT
1 BAYS AT
1 BAYS AT

AB

300,0

AC

201,1
32*+, 0

400,0

IB

8814.2

IC

3217.0
8748.0

13333.3

296,000 INCHES
440,000 INCHES
296,000 INCHES

FB

2,16

FC

1.11
1.20
1.20

STORY HEIGHTS

2 STORIES AT 168,000 INCHES

** FRAME NO. 4 ** FRAME MODELING OPTION =
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NUMBER OF BAYS = 3

BEAMS E= 3000.0 G= 1300.0 W{LBS/CU.FT)= 150.00

COLUMNS E= 3000.0 G= 1300.0 W (LBS/CU.FT)= 150.00

BEAM TYPE

1

COLUMN TYPE

1

2
3

BAY WIDTHS •

1 BAYS AT
1 BAYS AT
1 BAYS AT

AB

300.0

AC

201.1
32«+.0
1+00.0

IB

8814.2

IC

3217.0
8748.0

13333.3

296.000 INCHES
440,000 INCHES
296.000 INCHES

FB

2.16

FC

1.11
1.20
1.20

STORY HEIGHTS

2 STORIES AT 168.000 INCHES

*** FRAME NO. 5 * FRAME MODELING OPTION =

NUMBER OF BAYS = 3

BEAMS E= 3000.0 G=

COLUMNS E= 3000.0 G=

1300,0 W{LBS/CU.FT)= 150,00

1300,0 W(LBS/CU.FT)= 150.00

BEAM TYPE

1

COLUMN TYPE

1

2
3

BAY WIDTHS •

1 BAYS AT
1 BAYS AT
1 BAYS AT

STORY HEIGHTS

AB

300,0

AC

201,1
324,0
400.0

IB

8814.2

IC

3217.0
8748.0

13333.3

FB

296.000 INCHES
440,000 INCHES
296.000 INCHES

2.16

FC

1.11
1.20
1.20
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2 STORIES AT 168.000 INCHES

** FRAME NO. 6 *** FRAME MODELING OPTION = 2

NUMBER OF BAYS = 3

BEAMS E= 3000.0 G= 1300.0 W ( LBS/CU . I^T) = 150.00

COLUMNS E= 3000.0 G= 1300.0 W ( LBS/CU . FT ) = 150.00

BEAM TYPE

1

COLUMN TYPE

1

2
3

BAY WIDTHS

AB

300,0

AC

201.1
32'+.0
£+00,0

IB

881i+.2

IC

3217.0
8748.0

13333.3

FB

2.16

FC

1.11
1.20
1.20

1 BAYS AT
1 Bays at
1 bays at

296,000 INCHES
tf'+O.OOO INCHES
296.000 INCHES

STORY HEIGHTS —
2 STORIES AT 168.000 INCHES

*** FRAME NO, 7 * FRAME MODELING OPTION = 2

NUMBER OF BAYS =

BEAMS E= 3000.0 G= 1300.0 W ( LBS/CU. FT ) = 150.00

COLUMNS E= 3000.0 G= 1300.0 W(LBS/CU.FT)= 150.00

BEAM TYPE

1

2
3

COLUMN TYPE

1

2
3
H
5

AB

'+20.

0

39t+.0
t+92,0

AC

s^+e.o

32'+,0
256,0
201.1
400.0

IB

1U014.5
12473.8
16516.4

IC

7424.0
8748.0
5461.3
3217.0

13333.3

FB

1.51
1.12
1.36

PC

1.20
1.20
1.20
1.11
1.20
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BAY WIDTHS

1 BAYS AT 296,000 INCHES
2 BAYS AT 220,000 INCHES
1 BAYS AT 296.000 INCHES

STORY HEIGHTS

2 STORIES AT 168.000 INCHES

** FRAME NO, 8 *** FRAME MODELING OPTION = 2

NUMBER OF BAYS =

BEAMS E= 3000,0 G= 1300.0 W (LBS/CU,FT) = 150.00

COLUMNS E= 3000,0 G= 1300.0 W ( LBS/CU, FT ) = 150.00

BEAM TYPE

1

2
3

COLUMN TYPE

1

2
3

5

BAY WIDTHS -

1 BAYS AT
2 BAYS AT
1 BAYS AT

AB

420,0
39«*,0
492,0

AC

348,0
324.0
256.0
201,1
400,0

IB

14014.5
12473.8
16516,4

IC

7424.0
8748.0
5461,3
3217.0

13333.3

FB

296,000 INCHES
220,000 INCHES
296,000 INCHES

1,51
1.12
1.36

FC

1.20
1.20
1.20
1.11
1.20

STORY HEIGHTS ~
2 STORIES AT 168.000 INCHES

** FRAME NO. 9 ** FRAME MODELING OPTION

NUMBER OF BAYS = 4

BEAMS E= 3000.0 G= 1300,0 W ( LBS/CU . FT ) r 150.00

COLUMNS E= 3000.0 6= 1300,0 W ( LBS/CU , FT ) = 150.00

BEAM TYPE AS IB FB
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4.6 SUMMARY

Table 4.1 presents a general summary of the damage evaluation obtained
using each of the three methods noted in chapter 3. Earthquake, wind and

tornado loadings were considered. While each method presents the evaluation
in a somewhat different format it is clear from table 4.1 that the general

evaluation of the building is consistent.

It is not the intent of this demonstration example to compare the

relative merits of the three methods. This example problem demonstrates
the benefits of performing a building evaluation using all of the methods.
Such an approach provides the engineer with a total insight into the problem
which would not be possible if only one method were used.

Table 4.1 Summary of Evaluation for Demonstration Building

Natural
Hazard

Field Evaluation
Method

Approxi mate
Analytical Method

Detailed Analytical
Method

Earthquake
(MMI 9.5)

Poor Structural
Rating
Fair Nonstructural
Rating

Very Poor Structural
Rating
Door Nonstructural
Rati ng

2% Structural Damage
63% Non structural

^ Damage

Wind
(100 mph)

Fair Structural
Rating
Fair to Good Non-
Structural Rating

Good Structural
Rating
No Interior Non-
Structural Damage

0% Structural Damage
44% Corner Window

Damage

Tornado
(200 mph)

Fair Structural
Rating
Good Rating for Walls
Poor Rating for

Wi ndows

Good Structural
Rating
Noted Potential
for Missile
Damage

0% Structural
100% Window Damage

At the present time there exists very few full scale structures which
have been severely damaged during the occurrence of a natural hazard a_nd have
recorded building response or wind velocity data. Insight into the area of

damage evaluation can only be improved as more such quantitative data are ob-

tained. Therefore, the user must recognize not only the inherent uncertainty
in his selection of values of input parameters for each of the damage evalua-
tion methods presented, but also the uncertainty in what seismic and wind
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excitation levels cause damage to different classes of buildings. To be sure,

this area requires considerable research. By the working of examples of the

type presented in this chapter, however, the user will gain an appreciation

for what the key parameters are and what general levels of damage he can ex-

pect for a particular building. Learning of this type is a significant and

essential step toward safe design.
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5. SUMMARY

This report presents a methodology for evaluating the potential damage

of buildings due to earthquake and extreme wind including tornado and hur-

ricane. Three independent, but related, sets of procedures are developed.

These ranged from a qualitative procedure based on field survey data to a

detailed analytical procedure involving a digital computer program. Histori-

cal seismic and meteorological data are used as the basis for establishing

environmental loads. Damage estimates are based on empirical correlations

between structural response and observed damage coupled with engineering

j udgment

.

The methodology presented in this report incorporated the state-of -the-

practice techniques available in the engineering profession. However, it is

recognized that because of the increased social and political interest in

disaster mitigation in recent years, this entire area of research is in a

stage of rapid development. Therefore, it is anticipated that the methodo-

logy will be periodically up-dated.

Based on experience gained in the development of this methodology, it

is recommended that consideration be given to further study of the following

topics to improve its further application:

1 . Sensitivity Study

The present methodology incorporates many parameters from many

diverse areas of engineering. Some parameters have a direct

effect upon the final answer whereas the influence of other

parameters is indirect and difficult to visualize. Therefore,

an analytically based sensitivity study using perturbation theory

concepts should be undertaken. The alternative to such a

systematic sensitivity study is a parametric study involving

many hundreds of problem solutions; this is inefficient and

undesirable.
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2 . Damage Data

More structural and nonstructural damage data from future dis-

asters will contribute greatly to the refinement of the present

methodology. It is highly desirable that the data be recorded

in a format which is compatible with the methodology. Thus,

the data should be obtained in a systematic manner with the

mechanics of the data gathering established prior to the occur-

rence of the natural disaster.

3 . Program Module Modification

The building modeling techniques should be extended to include

torsional motions. Recent full scale test data indicate that

this response mode is important in both wind and earthquake

excitation, and because it seems to most significantly effect

floor accelerations away from the building's center of mass,

it should have a significant influence upon nonstructural

damage estimates. While modeling techniques for three-

dimensional tier buildings are available, certain problems

associated with the inclusion of a torsional modeling capa-

bility exist. They are, (i) the specification of torsional

modal damping values, (ii) evaluating the distribution of

damage to floors, i.e., to corners, center, etc., and (iii)

generation of earthquake ground motion spectra and wind loads

which reflect the characteristics of observed loading in the

two perpendicular trans 1 ati onal building motion directions.

The inclusion of a module for analyzing a building for its

earthquake inelastic time dependent response should be con-

sidered. Presently, the user has the option of modifying

the site spectra for ductility. The modification factors

are meant to provide intelligent estimates of inelastic

response without a detailed inelastic response analysis.

It is recognized that such estimates are approximate.

Significant problems exist in incorporating an inelastic

response procedure. Among these problems are, (i) the

need to generate ground displacement time histories for

a site, and (ii) the characterization of acceptable

analytical strain-displacement relationships (e.g.,

elastic-plastic, stiffness - degrading, etc.) for

each of the building types noted in this report.
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Finally, the quantification of uncertainties introduced at

various stages of the analysis, and a systematic treatment

of their combined influence on damage estimates is essential.

Such an effort would not only result in a quantitative assess-

ment of uncertainty in the damage estimates, but would point

out the sensitivity of the final rjesxilts to specific sources

of error. A separate subprogram module could be developed

to operate on the uncertainties associated with each scage of

computation.

This report represents a first step in the area of damage evaluation.

It should and will be modified and improved with time and experience. The

modular form of the computer program was purposely designed for this reason.

The importance of this report can best be appreciated by recognizing that it

brings together a detailed modeling of the many areas of natural hazard

damage evaluation by utilizing a systems engineering approach.
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Evaluation Method were developed by S. B. Barnes and Associates in consulta-

tion with CBT staff. S.B. Barnes and Clarkson W. Pinkham, from S. B. Barnes

and Associates made significant contributions.

During the course of this study, comments on the methodology were

received from the following individuals: Glen V. Berg, University of Mich-

igan; Thomas M. Black, Building and Zoning Department, Metropolitan Dade

County, Florida; Mark Fintel, Portland Cement Association; Charles A.

Hagberg, Department of Industry, Labor and Human Relations, Wisconsin;

James Kesler, Structural Engineer, California; Robert M. Powell, Structural

Engineer, California. Professor Richard N. Wright of the University of

Illinois, formerly Deputy Director-Technical of the Center for Building

Technology participated in the initial development stage of this project.
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APPENDIX A

DATA COLLECTION FORM

A.l COMMENTARY ON THE USE OF DATA COLLECTION (DC) FORM

Purpose

Data Collection Form (DC-1 through DC-12) are provided for the Field Data

Collection Teams. Comments on the use of this form and suggested methods of

procedure are presented herein along with suggestions for equipment to be used

by the team. While the data contained on these forms is not necessary for the

use of the Detailed Analytical Evaluation Method it does provide significant

engineering insight into the building and therefore should in general be

col 1 ected .

Data Collection Teams should consist of a Team Leader who is familiar

with construction and has been briefed on, or is familiar with, lateral

force design principles. Other Team members hopefully will be somewhat

familiar with construction methods and construction materials. In report-

ing on stability of equipment it is advantageous to have team members who

have some experience in the mechanical and electrical fields so that

equipment may be properly identified.

It is intended that the DC Form be used to obtain data for evaluation

of earthquake, wind, and tornado hazard. Forms will be supplied to the

team with spaces for noting the items expected to be pertinent. Only those

building features which are visible are expected to be noted. It is not

anticipated that this team will cut into the structure or ceilings to un-

cover conditions. No form can be expected to cover every conceivable build-

ing feature. Thus, notes should be made of unusual conditions not covered

by the form.

Entry of buildings for the data collection should be arranged with the

Building Owner or Manager and a schedule set up. Some buildings may take

more or less time than anticipated, so some adjustments in schedule will

probably be necessary. Experience in making the survey and filling out the

forms will develop increased accuracy in scheduling. The Owner or Building

Manager may know something of the history of the building, such as dates of

construction or alterations. The local building code in effect at the time

of design may be approximated from the date of construction. Tax records

can also be searched for the date but this would usually be done by other

than the Data Collection Team members.
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When contact is made with the Building Owner or Manager, inquiries

should be made as to availability of plans, calculations, and soil or

geologic reports. Sometimes these may be available at the site. If not,

it is possible that the local Building Department may have plans on file.

If plans are not available elsewhere, the name of the architect, engineer,

or general contractor should be ascertained. It is possible that plans

can be made available through these sources. In some cases plans may not

agree with "as built" construction. Change orders, additions and other

alterations may have occurred. Field data are therefore essential for

verification, even if plans are available.

Field Equi pment

A sketch board or clipboard of suitable size for the DC Form should be

available. Binoculars will be valuable for checking exterior walls of the

taller buildings. A camera should be taken along for taking pictures of

exterior walls and items of special interest. Each member of the team

should have a small steel tape for measuring wall thicknesses, etc, and a

flashlight. However, most building dimensions may be paced off or other-

wise estimated. A plumb bob or a carpenter's level is useful in deter-

mining the amount of tilt in low rise buildings if some tilt is visible

to the eye. A tape recorder will frequently be of considerable value in

describing certain conditions for later reference.

Data Collection

The current use of the building should be noted, such as "warehouse,"

"industrial building," "office building," "retail store," "theater,"

"church," "apartment house," etc. The presence and location of any large

assembly areas should be noted for the file and possible life risk

aval uati on

.

The DC Form calls for sketches of the overall plan and elevations of

exterior and interior shear walls, if any. They also call for sketching

in the location of shear walls in plan. This may vary from story to story.

Additional blank sheets may be required. In sketching the exterior walls,

any setbacks should be noted and the presence of veneer, architectural

appendages and ornamentation commented on. It should be noted if ex-

terior walls are plastered on the outside.
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Exterior Wall Characteristics

The DC Form provides space for describing the exterior walls. Whether

the walls are bearing walls, non-bearing walls, curtain walls, or filler

walls should be noted as well as the material of the wall and their thick-

nesses. In a multi-story building with masonry or concrete bearing walls,

variations in the thickness of walls with the story height should be noted.

Veneer and architectural appendages should be itemized.

The mortar in masonry walls may be roughly checked by digging into the

joints with a knife. In some cases, it is possible that the exterior sur-

face of the joints has been pointed up with hard cement mortar, but the rest

of the joints may be soft lime mortar. Thus it may be desirable to dig into

interior joints.

Data for the evaluation of the lateral force resistance of these walls

is the desired. For this reason, all openings should be sketched in walls

that could act as shear walls.

Shear Wal 1

s

For the purpose of this data collection, a shear wall should be defined.

In any building, any masonry or concrete walls not isolated from the frame

of the building will attempt to resist lateral deformations between floors

and will be considered to be shear walls. If the walls are isolated so that

the building may deflect parallel to the plane of the walls without requir-

ing the walls to deflect with the building, the walls are not considered to

be shear walls. Usually this isolation requires a separation on three sides

with confinement at top or at sides in a direction normal to the wall.

Such isolation is expected to be a rare occurrence. In light frame struc-

tures or structures without concrete floors or roofs and without masonry or

concrete walls, shear walls may be composed of wood studs with wood sheath-

ing or plaster or they may be composed of metal studs and plaster. It is

emphasized that curtain or filler walls of concrete or masonry will resist

lateral force shears unless isolated.

Interior Shear Walls

The comments made above relating to exterior walls apply also to in-

terior shear walls except that there will probably be no veneer or architec-

tural appendages. All of the openings in these walls may be difficult to

determine, particularly in ceiling spaces. An effort should be made at

least to scan visible ceiling spaces to determine location of holes in the

walls for items such as ductwork. The location of these holes with respect

to door openings below the ceiling is important information in the evalua-

tion of these wal 1 s .

A-3



Reinforced Concrete or Masonry Walls

It is usually not possible to determine the size and spacing of rein-

forcing steel in these walls by field inspection. There are electronic and

magnetic devices that can assist in this but it is not contemplated that

such devices be used nor that any extensive cutting be done in the process

of collection of data on the DC Form. The thickness of wall, the age of

the wall, or the laying of units may be clues in determining whether a unit

masonry wall is or is not reinforced.

Common or Party Walls

Some adjacent buildings may have one common wall which, usually, is

legally described in a party wall agreement. The presence of party walls

should be determined, even though there may be separate ownership, because

both buildings must act together in resisting lateral forces.

Parapet Walls

Parapet walls, if not properly reinforced or braced, are possible

sources of earthquake hazard, particularly when they are adjacent to a

public way. Thus the height, thickness, and material of parapets should

be noted as well as their location. Any special anchorage of the parapet

wall to the roof system should also be noted on the DC Form.

Expansion Joints or Separation Joints

Long buildings are frequently divided by use of expansion joints to

limit the effects of concrete shrinkage or creep or temperature change.

Also, separation joints are frequently placed in buildings designed for

earthquake resistance to insure that each unit will vibrate independently

without banging the other. The location of such joints is usually visible

as the joints are covered by a sliding plate or a V-shaped sheet metal

device. Such joints should be located on the plan sketches and the ef-

fective width of joints noted, where this width can be determined in the

field.

In structures such as schools, hospitals, shopping centers, etc.,

there may be covered walkways between buildings. In most cases these

covered walkways may be connected to one or both buildings by a sliding

joint. This should be looked for and it should be noted whether or not

such joints do exist.
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Nonstructural Elements

Partitions may be of many types. In large general office areas, parti-

tions may not extend to the ceiling and are frequently moved. Other parti-

tions which are attached to the ceiling or floor above may not be frequently

moved or modified. In such cases the partitions should be stayed laterally

by the ceiling or floor and the method of attachment is important. This is

particularly important in the case of corridor partitions, elevator en-

closures, and stairway enclosures. The method of fastening may be dif-

ficult to determine in a small ceiling space, but if available this infor-

mation should be obtained. Access to ceiling spaces may be possible

through access scuttles or doors to attic spaces.

Masonry partitions of hollow tile, brick or concrete block are fre-

quently used in buildings, often where little or no attempt has been made

to provide earthquake resistance. When unrei nf orced , such partitions may

represent a hazard to life safety when subjected to a major earthquake

shock. When anchored to the undersides of a structural floor or roof

system they will act as shear walls until they crack up. This can also

happen when such partitions are enclosed by vertical structural elements.

There is a special hazard when such partitions enclose exit ways, since

their collapse would make the exit way unusable.

It may not be feasible to plot the locations of all non-bearing parti-

tions, but the location of masonry partitions enclosing corridors, elevators,

and stairs should be noted. For others, sufficient data of a typical nature

should be noted.

Some ceilings are applied directly to the underside of floors or roof.

Some are suspended to allow space for ducts or other utilities. Some sus-

pended ceilings use T-bars in which acoustical panels are placed loose. The

method of hanging suspended ceilings, and bracing by diagonal suspended

wires or other means, and the general type should be noted on the forms.

Damage and Deterioration

The presence of severe cracking in walls should be noted. An experienc-

ed engineer can determine the probable cause of such damage from the crack

pattern. For instance, in wood frame structures, fine vertical cracks at

multiples of stud spacing may be found which are caused by plaster shrink-

age. These need not be noted. Diagonal cracks on opposite corners of

openings are usually caused by differential settlement. Diagonal cracks

at all corners may indicate that earthquake, wind, or other vibration was

the cause. X-cracks in wall piers are a typical result of earthquake res-

ponse. All large diagonal cracks and X-cracks in walls should be noted.

Usually these can be sketched on the wall elevations.
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It is not feasible on the DC Forms to note or plot all cracks in concrete

floors. However, usually large cracks in floors should be noted. Cracks in

concrete slabs on grade usually need not be noted.

Some industrial operations involve acids or steam which deteriorate con-

crete or wood. If there is visual evidence of this, it should be noted.

Lactic acid in industries utilizing dairy products may be a cause of such

damage. Wood trusses and other timber construction exposed to excess moisture

or steam can deteriorate rapidly. Exposed wood trusses over an enclosed

swimming pool is one example.

There may be locations where loose stone or tile veneer or an ornamen-

tal appendage has fallen off. This would indicate the presence of poor or

corroded anchorage. If this condition exists over a public way, it could be

a hazard to life and should be noted on the elevations.

Exposure

That portion of the DC Form devoted to "Exposure" includes terminology

corresponding to ANS I -A58 . 1 - 1 972 [3.2] for use in entering the ANSI wind

tables. Later in the forms there is space to give the rise and span of arched

roofs and the shape of gabled roofs. These are to be noted so that the

hazards from internal and external wind pressure can be properly evaluated.

A. 2 INSTRUCTIONS FOR COMPLETING DATA COLLECTION FORM FOR NATURAL
HAZARDS EFFECTS

• These letters and numbers for items shown in these instructions are

those appearing on the DC Form.

A. GENERAL DATA

1. Facility Number - This is to be provided by Field Supervisor.

2. Building Name - Enter the name of the building, e.g., John Han-
cock Center, XYZ Elementary School, etc.

3. Address - Enter street address.

4. City - Enter city or county.

5. State - Enter the name of the state.

6. Zip Code - Enter at least the first three digits if all five
digits are not known.

7. Year Built - Obtain from Building Manager or Owner, from plans, or
from the corner stone or dedication plaque. It can also be obtained
from Sanborn maps if they are available. If none of the above are
available, estimate the year built. It is important that this item
be obtained as accurately as possible.
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8. Date of Major Modifications or Additions, if any - Enter date of any
major modifications or additions. In cases where additions have
been made, report multiple years if similar type of construction and
indicate on Item 20 which part of the building corresponds to which
year. Use complete separate DC Form if addition is of a different
type.

9. Building Code Jurisdiction - Check appropriate square.

10. Latitude and Longitude - Enter latitude and longitude in degrees,
& minutes, and seconds to the nearest 30 seconds. Obtain from COE

11. Field Offices or from U.S. Geodetic Survey maps.

12. Building Use - Enter the current use of the building. Enter
also the original use of the building if the current use is
different. Otherwise, enter "same." For example, a building
can be designed as an apartment house and later modified for
commercial use by removing partitions, etc. Such changes
usually result in changes in the structural characteristics.

13. The basement is defined as the story with no single wall com-
pletely above ground. See figure A.l. Correct assessment of
the number of stories above and below ground surface is im-
portant for determination of structural response. Enter the
number of stories below the first floor according to the above
definition. See figure A. 2.

14. First Story Height - The height of the first story in some cases
may be different from the stories above. It can be approximately
determined as the distance between the elevation of the first
floor and a point located about half way between the top of
the first story window and the bottom of the second story
window. If building plan is available, it can be obtained
from an elevation view (see figure A. 3).

15. Average Upper Story Height - If building plan is not available,
it can be determined approximately as the distance between
either the top or bottom of windows of two successive stories.
See figure A. 3. Special story heights should be noted.

16. Exterior of First Story - Usually the exterior treatment of
the first story of a building is different from the rest of
the stories (figures A. 3 and A. 4). In some instances it may
be the same as the ones above the first story as shown in
figure A . 5

.

17. Roof Overhang - Some buildings have roof elements projecting
beyond the face of wall below. These may be ornamental cornices
or other features such as shown on the upper portion of figure
A. 10. Note the approximate extent of such overhangs and on
which side of the building this occurs.

18. Proximity to Adjacent Building - Indicate approximate distance
in feet to adjacent buildings on each side, front, and rear of
building surveyed.

19. Availability of Building Plan - The availability of building
plans and calculations is important for possible future de-
tailed studies. The source for obtaining these plans should
be indicated.
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20. BasicBuildingPlan-
a. The plan of the building layout at the first floor

level is to be drawn to scale. Indicate appropriate
scale used. Sample sketches are shown in figure A. 6.

b. Location of Shear Walls, Load Bearing Partitions, Cores,
and Bracing Systems - The primary function of shear walls,
shear cores, and bracing systems is to resist lateral
forces on the building. Both shear walls and shear cores
are found in steel, concrete, and masonry (load bearing)
buildings. Usually, timber buildings also have shear
walls. Bracing systems, usually X or K bracing, are
found in steel structures.

Shear Walls - Shear walls can be located either around
the exterior perimeter of the building or in the in-
terior as shown in figures A. 6 and A. 7. They usually
extend from the foundation to the roof of the building.
In most cases, shear walls consist of reinforced con-
crete, brick, or concrete block. Usually their thick-
ness is not less than six inches. Shear walls are fre-
quently symmetrically disposed about the geometric cen-
ter of the plan. This may not be the case where the
plan of a building does not possess symmetry about both
axes

.

Shear Core - Enclosure walls of elevator shafts or stair-
wells usually comprise the shear core. As such they
usually extend from the building foundation to the roof.
The function of the shear core is the same as the shear
wall.

Bracing System - Bracing systems are mainly found in steel
buildings which do not have shear walls and/or shear cores.
Typical bracing system configurations are illustrated in
figure A. 8. The bracing system is usually found either
in the exterior envelope of a building or hidden inside
the elevator shaft or stairwell.

c. Location of Main Frame - Accurate location of the main
load resisting frames in a building is important in the
assessment of building response to lateral loads. The
framing plan in both the longitudinal and transverse
directions is required.

d. Expansion joints are sometimes provided in extremely
long buildings to control the effect of temperature
change. Also, they may be provided in buildings design-
ed for earthquake to separate portions of a building
having dissimilar vibration characteristics. The effect
of expansion joints is to separate the building into
separate units. In such cases the structural system
of each unit may need to be rated separately.
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e. The location of the streets and alleys should be noted
on the overall plan with an approximate north arrow.
The sides should be labeled "A," "B," "C," "D," etc.,
for simplifying identification at a later date.

f. Party Wall - The party wall is a wall commonly shared by
two adjacent buildings. This type of wall is frequently
found in older buildings.

g. Setback - Buildings are sometimes set back from the base
story on one or more sides and at various levels. If
this occurs, more than one plan will need to be sketched.
This may also be shown on the elevations of exterior
walls under I tem 21

.

Elevation of Exterior Walls - It is not uncommon to find open-
ings in shear walls for windows and corridors (figures A. 9a
and A. 9c). These openings may weaken the walls, causing them
to sustain serious damage as illustrated in figure A. 9b. In

some cases, total collapse of a building could result from
weakened shear walls. Therefore an accurate assessment of
openings in the shear walls is one of the important items
in the survey. For load-bearing structures, locations of
shear walls are not apparent. In this case, all solid walls
are to be considered as shear walls. A simple line sketch
as shown in figure A. 9c is required for each shear wall.
The sketch should indicate as close to the true proportion
as possible all openings in the walls from the lowermost
story of a building to the roof. If the shear walls do
not extend continuously from the foundation to the roof,
points of termination should be indicated.

a. In sketching the elevations of the exterior walls, we
need to note the openings and their approximate size
and spacing. Those portions of wall between openings
may be potential shear walls. If the pattern of open-
ings is repetitive, all of the openings on a repetitive
series need not be shown. The first two and the last
two will normally be sufficient.

b. The exterior walls may be faced with a veneer or clad-
ding, or may be concrete or masonry plastered on the
outside. This should be noted on the elevations as
well as the presence of appendages such as ornamental
cornices, balconies, gargoyles, etc.

c. The material of the exterior walls should be noted.
They may be concrete, masonry, metal studs and plaster,
wood studs and plaster, or all glass. If veneered or
plastered, the material of the walls may not be evident
from the inside or the outside. In such cases, tapping
the wall with a small solid object will help to deter-
mine whether the wall is hollow block, solid grouted
block, solid concrete or brick, or studs and plaster.
Reinforcement in masonry or concrete walls is not
discernable from the surface and such information can
only be obtained from the plans.
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d. Major cracks or other damage should be noted on the
elevations. Cracks larger at one end than the other
should be noted, since this may be a clue to the cause
of the crack. Other damage includes extensive spall-
ing or weather deterioration.

e. If there is evidence of past damage repair, this should
be noted.

f. If there is evidence that appendages have fallen off or
have been loosened, or other cladding such as veneer or
sheet metal facing has been cracked or otherwise damaged,
such items should be noted on the elevations.

22. Interior Shear Walls - Shear walls to be either interior or
exterior. In Item 21, instructions for sketching elevations
of exterior walls have been given. Interior shear walls are
usually the permanent walls around stairway and elevator
shafts or the corridor walls. They may be composed of rein-
forced concrete or masonry. In wood frame buildings they
may be made of wood studs with wood or plywood sheathing
or of metal studs and plaster or wallboard. All masonry
or concrete interior walls should be noted whether rein-
forced or unreinforced

.

a. All openings in these walls should be sketched with
approximate sizes.

b. As in exterior walls, the presence and location of
major cracks should be noted. Whether or not a

crack is wider at one end or the other is a clue
to the cause of the crack, so this should be noted
on the sketch.

c. If there is evidence of past damage repair, this should
be noted.

23. Basement Shelter - A basement is a potential storm shelter
if properly protected by a heavy concrete first floor slab.

a. Note whether the floor over the basement is concrete
or other by checking the appropriate box.

b. If the floor above is concrete, note the approximate
thickness. If concrete joists are used, give the
depth and spacing of joists. The weight of this slab
is important in resisting uplift pressures from high
winds or tornadoes.

c. As a potential shelter, it is important to know how
many people can be sheltered for a short time period.
For this the space available is required. Sometimes
a basement is used to house equipment or to store
materials. If so, only the remaining space is avail-
able. This available space should be estimated in
square feet.

d. Some basements may house dangerous equipment or highly
flammable materials. Such a condition should be noted,
since this could make the basement unsuitable for a

storm shelter.
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24. Vault-Like Structure - If this building has a length-width ratio,
and a height-width ratio of 2 or under, exterior walls of reinforced
concrete or reinforced masonry and a poured-i n-pl ace reinforced con-
crete roof, and if the opening in any wall or in the roof do not ex-
ceed 15% of the wall or roof area, check the box marked "Yes." If

the building does not conform to this, check the box marked "No."

25. Exterior Wall Summary Sheet - From the description of the
exterior walls, some estimate can be made of the age of
structure and the type of framing. A typical example of
the exterior wall treatment which falls in the category
of "extensive architectural ornaments" is shown in figure
A. 10. The different between running and stacked bond
masonry construction is illustrated in figure A. 11.

The condition of the wall should indicate:

For concrete wa 1 1

:

0 Whether or not reinforcing bars are exposed.

t Spallingofconcrete, ifany.

• Cracks, if any.

For Masonry wall:

« Condition of masonry unit, i.e., whether or not
cracks appear on the surface (see figure A. 12).

0 Condition of mortar - In order to determine this
item, rubbing or scratching (about 1/2") is needed
to see whether the mortar crumbles or not.

The thickness of the wall can be determined by measuring the
width of the wall at window or door openings.

SITE RELATED INFORMATION

1. Exposure - Check one of the six categories which closely
approximates the surrounding conditions.

2. Topography - Enter one of the three ground features sur-
rounding the building. Estimate the rise of the slope on
the base of 12. For example, one on twelve (i.e., 1:12)
etc

.

3. Geologic Formation - The field supervisor should check as
to availability of information on the site geology. This
can usually be obtained from governmental sources. Geo-
logical maps for the entire area may be available.

4. Location of Known Faults - Enter in order of proximity the
major active faults in the vicinity of the site of the build-
ing being surveyed. If a building is located in a region
where a network of faults exists, list the three major active
faults within a 100 mile radius from the site. Information
on fault locations and whether faults are active or dormant
can be obtained from state maps prepared by the U. S. Geo-
logical Survey. These maps are available from the USGS
Libraries located at Menlo Park, California; Denver, Colo-
rado; and Washington, D.C. These maps are also usually on
file in offices of the Division or Department of Geology
in each state.
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5. Depth of Water Table - Enter number of feet. This information
can be obtained from building plan or from a local structural
or soils engineering office.

5. Depth of Bedrock - Enter number of feet. This information
can be obtained from building plan or from a local soils
engineering office.

7. Soil Type and Bearing Capacity - Information regarding these
& items can be obtained from building plan or from a local soils
8. engineering office.

9. Wind Blown Debris - Potential wind blown debris from outside
the building should be noted, where it can be observed by a

look around the facility to be evaluated. Material such as
lumber, junk yards, piles of sand or gravel are potential
missiles in a tornado or other windstorm. Light sheds may
be wind transported. Even gravel blown from adjoining roofs
can cause damage. The presence of any material that is such
a potential hazard should be noted with approximate locations
and distance. Investigation of thi^, from a practical stand-
point is limited to a distance of 100 yards from the build-
ing in urban built-up areas and the area within view of the
facility in open or rural areas.

C. STRUCTURAL SYSTEMS

1. Material and Vertical Load Resisting Systems - The material
& used for the mainload carrying members. For example, for
2. frame structures, identify whether beams and columns are

made of concrete, steel, or timber. For load-bearing
structures, identify whether the wall is made of concrete
or masonry. Care must be exercised in determining this
entry. Frequently, frame structures have brick-veneer
cladding as shown in figure A. 13a. These structures appear
as masonry load-bearing structures. However, a large number
of openings in the wall in all four elevations could serve
as a clue that these walls cannot be load-bearing walls. It

is apparent from Figure A. 13b that the building is a concrete
frame structure. A clue for load-bearing structures is that
while a building may have many window openings, some portions
of the wall which carries the vertical load must be solid and
usually extend continuously through the height of the structure
as shown in figure A. 14. Unless a building has metal curtain
walls, the exterior appearance does not usually lend itself
to identifying whether the structure is made of steel or con-
crete. Correct identification can be made only when observa-
tions are made of exposed frames as shown in figure A. 15.

3. Lateral Load Resisting System - Refer to description given for
Items 20, 21 , 23 , and 24.

4. Floor System - Common floor systems used in engineering build-
ings are illustrated in figures A. 16 through A. 21. Unless the
underside of the floor is exposed for visual examination, it
is necessary to examine the space between the ceiling and the
bottom of the floor above to determine types of framing and
decking. For the suspended ceiling with acoustical tiles,
this can easily be accomplished by lifting one of the tiles
and examining the underside of the floor. For the suspended
ceiling with lath and plaster, an examination can be made
through inspecting openings which are usually provided in
the ceiling for checking utility systems.
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Connections - Unless it is a steel frame structure, the types
of structural connections used are difficult to determine.
For concrete frame structures, monolithic connections are
used. For steel frame structures, one of the three connections
illustrated in figure A. 22 can be expected. They are riveted,
bolted, and welded connections. Some connections use combina-
tions of these fastening techniques as illustrated in
figure A. 23.

Anchorage - The anchorage of floors to walls (either bearing
walls or shear) walls is to be noted. The anchorage between
cast-i n-pl ace concrete floors and walls is usually satisfactory
but cannot be checked by visual observation. The anchorage
of metal decks to steel frame elements of walls is usually
through welds or screws which cannot be seen in the completed
structure. Metal decks with concrete topping slabs may have
dowels extending into masonry or concrete walls, but here
again these cannot be seen by the field team. If plans are
available, the type and spacing of anchors should be shown.

In cases where there is a wood floor and no ceiling, some types
of anchors may be visible and the type and spacing noted.
Similarly, where no ceilings occur or where there is sufficient
crawl space above the ceiling, the anchorage of steel frame
members to the walls may be seen and noted. Even in such
cases that portion of the anchors embedded in the walls cannot
be seen. Figure A. 19 shows a typical open web joist anchor
detai 1

.

If the type and spacing of anchorage can be determined, either
from observation or from plans, fill in the appropriate box.
A small sketch at the side may help describe the type. If the
anchorage type and spacing cannot be determined from either
observation or plans, mark "unknown" under the anchorage item.

5. Roof System - Structural framing system of the roof is usually
essentially the same as the floor system. Instead of a floor-
ing surface consisting of concrete, the roof usually has rigid
insulation boards as illustrated in figures A. 24 and A. 25.
Similar to the case of the floor, the roof framing has to be
determined from the story below through the ceiling. It is

probable that the same types of connection details are used
for the roof framing members as for the floor framing members.

The same comments and instructions given for Floor System
anchorage are applicable to Roof System anchorage.
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D. NONSTRUCTURAL ELEMENTS

1. Partition (non-load bearing) - In concrete or steel frame
structures, non-load bearing interior partitions are not
designed to resist any loads, either vertical or horizon-
tal. However, when structures having masonry partitions
are subjected to lateral forces, these partitions parti-
cipate in resisting lateral forces together with the
structural frame. Such partitions may change the struc-
tural response characteristics to such an extent that the
structure either sustains severe damage or reaches a state
of collapse. These partitions, also called "infill walls,"
are usually made of brick, concrete block, clay tile and
gypsum wallboard partitions. Gentle tapping of a parti-
tion with a solid object helps to identify the gypsum
wallboard partitions from the rest. This tapping technique
can also be used to identify lath and plaster on studs.

2. Ceiling - The most common materials used for ceiling include
acoustical tiles, gypsum board, and plaster. Acoustical tiles
and plaster on lath are usually used in commercial buildings,
whereas gypsum boards are commonly used in resi denti al -type
structures such as apartments, dormitories, etc. Both
acoustical tile and lath and plaster ceilings are either
attached directly to the structural members or suspended
from them, while gypsum board ceilings are directly attached
to structural members. The typical appearance of acoustical
tile ceilings is shown in figure A. 26. Directly attached
and suspended acoustical tile ceilings are illustrated in
figure A. 27 and lath and plaster ceilings in figure A. 28.

3. Light Fixtures - Check one of the three methods which describe
the fixture attachment (see figure A. 29). This should be done
separately for the typical room and corridor.

4. Mechanical Equipment - Enter the location of the mechanical
equipment room. Examine whether or not heavy equipment, such
as motor, pump, generator, etc., is securely attached to the
floor. Usually the supporting legs of heavy equipment are
anchored to the floor by means of anchor bolts. If anchor
bolts are not found, it is assumed that the equipment is not
fastened to the floor.

Indicate where the water tank, cooling tower, and air condition-
ing units are located and examine whether or not these items
are securely anchored.

5. Roofing - Indicate the slope of the roof. If flat, simply indi-

cate by checking the appropriate box. If the roof has a slope,

estimate the vertical rise per foot. If gravel is placed on the

roof, gravel stops are usually used instead of a parapet (see
figure A. 30). The height of the parapet if present is to be
measured as illustrated in figure A. 31. Examine whether or
not the parapet is anchored to the roof by means of anchor
straps (figure A. 32 or by other means).
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6. Windows - The windows can be categorized broadly as fixed

windows and movable windows. Fixed windows are those which
cannot be opened. Usually these windows have a large single
pane of glass. Movable windows are those which can be

opened as illustrated in figure A. 33. Frames for both fixed
and movable windows are made of different material. Check
one of the materials indicated.

The sizes of casing and glazing are illustrated in figure A. 34.

If more than one type of window of each category is used, select

the predominant one to measure the size.

The method of attachment of the casing to the structure is

seldom apparent from a cursory inspection. Unless the method
of attachment can be obtained readily by visual inspection,
enter "unknown."

The glazing is usually placed in the window casing by means of
an elastometric gasket or glazing compound.

7. Gas Connections - In areas subjected to severe earthquakes, a

type of gas connection has been developed which permits the
building to vibrate independently from the gas line so as not
to break the gas line. These connections utilize flexible con-
nections and may have an automatic shut-off valve. Such a

connection will usually be before the gas meter but adjacent
to the building and may be in a pit or in a box or may be
buried. The type of connection may or may not be visible
for inspection but the building manager may know whether or
not an earthquake resistant connection has been provided.
Some buildings, of course, may be all electric and use no
gas. If so, this should be noted by a check in the "none"
box

.

A. 3 DATA COLLECTION FORM

The remaining pages of this appendix present the data collection form

used in this methodology.
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DC-1

DATA COLLECTION FORM
NATURAL HAZARDS EFFECTS

(Extreme Winds, Earthquakes)

A. GENERAL DATA

"l. Facility No. 2. Building Name

3. Address 4. City

5. State 6. Zip Code 7, Year Built

8. Date of Major Modifications or Additions, if any

9. Building Code Jurisdiction: City County [Jj State [j Federal []j

'^10. Latitude 11. Longitude

12. Current Bldg. Use Orig. Bldg. Use

13. Basement Yes No Number of Basements

No. of Stories Above Basement (See also Item A23)

14, Height of First Story ft.

15, Upper Story Height ft. Special Story Height ft,

16, Is the exterior of first story different from upper stories?

Street Front Side Yes No Other Sides Yes No

17. Approximate Roof Overhang Distance Side

18, Proximity to Adjacent Buildings: Sketch Below with North Arrow

North Side South Side East Side West Side

Note Street or Alley Sides

"To be filled in by Field Supervisor,

J2
u

<U

CO
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DC-2

19. Are plans available? If so, where obtainable

Are original calculations available? If so,

where obtainable

Name of: Architect Engineer

Contractor

Regulatory Agency

20. Basic Building Plan

a. Sketch overall plan.

b. Locate shear walls, if any,

c. Locate main frames.

d. Locate expansion joints, if any.

e. Give approximate north arrow and label sides "A", "B", "C", "D", etc.

Show street or alley sides.

f. Note any common or party walls.

g. If plan changes in upper floors, sketch this plan and note level of

change.

(Use additional sheet if necessary)
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3

21, Elevation of Exterior Walls.

Sketch: a. All openings or note pattern of openings.
b. Note exterior finish and appendages,
c. Note material of walls,
d. Major cracks or other damage. (Note if cracks are larger

at one end.

)

e. Note previously repaired damage.
f. Note any evidence of damage to cladding or appendages.

(Use additional sheet if necessary)
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Elevation of Interior Shear Walls.

Sketch: a. All openings.

b. Major cracks or other damage. (Note if cracks are larger
at one end.

)

c. Note any previously repaired damage.
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5

23. Adaptability of Basement to Storm Shelter.

a. Floor Over Basement - Concrete Q Other Q
b. If concrete, give thickness

c. Available Space (approximate) sq. ft,

d. Dangerous Contents. Storage of Flammable Liquids

Presence of Transformers or Other Dangerous Equipment

Other Hazards

None

24. Is this a Vault- like Structure? Yes No Q
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6

25, EXTERIOR WALL SUMMARY SHEET

Exterior Characteristics Side A Side B Side C Side D

Extensive Architectural
Ornaments or Veneer

T.7 A T T CWALLb

Metal Curtain Wall

Precast Concrete
Curtain Wall

1

:

Stone

Brick

1

i

1 i

)

i

'

\

1

Concrete Block
|

i

;

i

Concrete
j

I

i

Other
J

i

1

For Concrete Block and
Brick^ indicate
R for Running Bond
S for Stacked Bond

Condition of Wall'

OPENINGS

Percent of Open Area
per Story

1. No cracks^ good mortar,

2. Few visible cracks.

3. Many cracks

4. Evidence of minor repairs.
5. Evidence of many repairs.
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SITE RELATED INFORMATION

1. Exposure

a. Centers of large city b. Very rough hilly terrain F

c. Suburban areas, towns, city outskirts, wood areas, or

rolling terrain
| |

d. Flat, open country [
"

j

e. Flat coastal belts f ] f. Other
| j

2, Topography

a. Building on level ground
[ j

b. Building on sloping ground T

c. Building located adjacent to embankment [
"

|

3. Geologic formation

Location of known faults: Name Miles

Miles

5. Depth of water table

6. Depth of bedrock

7. Soil type

ft. When measured:

ft.

(Month) (Year)

Bearing capacity p. s. f .
, or blows per inch

9. Proximity to potential wind-blown debris - Type

Location Distance

be filled in by Field Supervisor,
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STRUCTURAL SYSTEMS

1. Material

Concrete Masonry Steel P Wood

2. Vertical Load Resisting System

Frame I ; Bearing Wall

f

Wall and Pilasters

For frame system, check one for typical column cross-section

3. Lateral Load Resisting System

Masonry Shear Wall i

|

Concrete Shear Wall

Plywood Shear Wall [_ J

Other

Braced Frame

4. Floor SysCem

Frame

Concrete Beams
[

Steel Beams
]

Steel Bar Joist
[

Deck

Concrete Flat Plate

Concrete Flat Slab

Concrete Waffle Slab

Steel Deck
[

'

Wood Joists
[ j

Wood Plank '

.

Note if concrete topping slab is

plank.

Moment Resisting Frame ^
j

Are resisting systems
symmetrically located? Yes No

Wood Beams [

No Framing Members

Precast Concrete Beams
]

Straight Sheathing
\ j

Plywood Sheathing
.

Diagonal Sheathing
|

Precast Concrete Deck
j

Concrete Joists
j

;

Concrete Plank \

"

,

used over metal decks or concrete
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Connection Details

Bolted

Welded

Metal Clips

Wire Fastener

No Connection

Nailed

Metal Hangers

Anchorage Floor to Walls

Type

Framing Decking To Framing

Spacing

J

Roof System

Frame

Concrete Beams

Steel Beams

Steel Bar Joist

Wood Beams i
,

Wood Rafters

Deck

Concrete Flat Slab
j

Metal Decking
j

Concrete Slab

Concrete Joists

Precast Decking

Steel Truss

Wood Truss

No Framing Members
[

Precast Concrete Beams or Tees

Concrete Waffle Slab
"

Plywood Sheathing

Diagonal Sheathing

Straight Sheathing
,

Concrete Fill Yes Q No r

'
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Connection Details

Bolted

Welded

Metal Clips

Wire Fastener

No Connection

Nailed

Metal Hangers

Anchorage Roof to Walls

Type

Framing Decking to Framing

[I

Spacing

D. NONSTRUCTURAL ELEMENTS

1. Partitions

Type

Partial Height

Full Height Floor-To-Ceiling

Floor To Floor

Movable

Composition

Lath and Plaster
( J

Typical

Gypsum Wallboard
\ \

Concrete Block
[

j

Clay Tile
|

1

Corridor

Metal Partitions j]_
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Ceiling

Typical Room

Material

Acoustical Tile

Method of Attachment

Suspended
|

~
|

Gypsum Board
[ ] Plaster

[ |

Metal Channels j Tee Bar Grid

Attached Directly to Structural Elements

Typical Corridor

Material

Acoustical Tile ["

j

Gypsum Board '

Method of Attachment

Suspended
j j

Plaster

Metal Channels f
j

Tee Bar Grid

Attached Directly to Structural Elements

Light Fixtures

Typical Room

Recessed
|

Surface Mounted [

Typical Corridor

Recessed 1 Surface Mounted V

Pendant (Suspended)!

j Pendant (Suspended)

4. Mechanical Equipment

Location of Mechanical Equipment Room

Basement
| , |

Other Floor

Roof ["
j

Is Equipment Anchored to Floor?

Location of The Following Units

Liquid Storage Tank

Cooling Tower

No

Which Floor

Yes

Air Conditioning Unit
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5. Roofing

Description

Flat Arched Gabled Qj If arched or gabled^ sketch section.

Pitched r] Slope ( :12)

Parapet NoQ Yes Q Height ( ft, in.) Thickness ( in.)

Material Special Anchorage or Bracing Yes rj No
] j

Type

Built-up gravel Q Gravel Q Asphalt or Wood Shingles
[_J

Clay Tile Q Other Q
6. Windows

Type

Fixed Q Movable Q
Frame Material:

Aluminum Q Steel Q Stainless Steel Wood Q
Size: Average Size of Casing ( ft, x ft.)

Average Size of Glazing ( ft. in, x ft, in.)

How Casing is Attached to Structure

Bolted [J Screwed Clipped [j Welded Pl Nailed Q
Glazing Attachment to Casing

Elastomeric Gasket Q Glazing Bead Q Aluminum or Steel Retainer Q
Other

7. Gas Connection

Flexible Connection to Building Rigid Connection to Building Q
Automatic Shut-off

\
j

None Q Unknown

INSPECTED BY

DATE

FIELD SUPERVISOR
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GROUND LEVEL — FIRST STORY

.. .

f 1

-BASEMENT

-SUB-BASEMENT

Figure A.l

GROUND LEVEL

BASEMENT

-

SUB-BASEMENT

FIRST STORY

Figure A.

2
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Figure A.

4
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SKETCH ON PLAN APPROX.
LOCATION OF SHEAR WALLS 8

ltd
Dimensions in ft.

INDICATE LOCATION
OF COLUMNS

SHEAR WALL

INDICATE ON PLAN WHETHER THE SHEAR WALL AND CORE
ARE REINFORCED CONCRETE OR MASONRY

Figure A.

6
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BRACING AN INDUSTRIAL BUILDING

Figure A.

8
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-SHEAR WALLS LOCATED AT
THE ENDS OF BUILDING

(a)

II ////// J /////)))}> )

(b) DEFORMATION OF SHEAR
WALL WITH OPENINGS

WINDOW
OPENING'

T r

UL

.SHEAR WALL

-DOOR OPENING

NOTE SHEAR WALL
'TERMINATION

I 1 1 r i i

(c) TYPICAL SKETCH OF SHEAR WALL
ELEVATION WITH DOOR AND WINDOW
OPENINGS

THIS TYPE OF SKETCH IS REQUIRED
FOR ITEM A.

Figure A.

9
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RUNNING BOND STACK BOND

Figure A. 11
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Figure A. 13
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Beams
Typical

Girder

Spandrel
Beam

Spandrel

Wall

Basement
Wall

1
'Foolir)g

(a) CONCRETE FRAME STRUCTURE

FLOOR GIRDER

EXTERIOR
COLUMN

STEEL JOISTS

INTERIOR
COLUMN

(b) STEEL FRAME STRUCTURE

Figure A. 15
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CONCRETE BEAMSi GIRDERS
AND SLAB SYSTEM

FLAT SLAB CONSTRUCTION

Figure A. 16
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ONE WAY JOIST-SLAB FLOOR SYSTEM

2-1/2" to 4-l/2" slab

H ^ 1^ Varies

20"to30"
typ.

ONE WAY JOIST-SLAB

FLOOR CONSTRUCTION

WAFFLE-SLAB FLOOR SYSTEM

t^l—

»

/ \ f
1*- 5" to a"
1 typ.Varies

WAFFLE -SLAB FLOOR
CONSTRUCTION

Structural Clay Tile

Concrete

Combination Clay Tile and Concrete Slab

Figure A. 17
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Concrete Topping

Tee Beam
SIN6LE-T FLOOR
CONSTRUCTION WITH
LOAD-BEARING WALL

CONCRETE TEE BEAMS

SIN6LE-T FLOOR
CONSTRUCTION WITH
CONCRETE FRAME
BUILDING

DOUBLE-TEE FLOOR SYSTEM

Figure A. 18

DOUBLE-T FLOOR
CONSTRUCTION
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STEEL JOIST CONSTRUCTION

-FEED-WAY ACCESS HATCH

-CORRUFORM ORTUFCOR FLOOR DECK

FACTORY INSTALLED DUAL INSERT

FEED-WAY HEADER

• CEl-WAY bUAl CELL

Figure A. 19
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Figure A. 20

8'x12' Floor Beam
4'x 12' Wail Plate

Wood Colymn

Heavy- Timber or Mill Construction

Figure A. 21
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(I

1*——

'

3) ^Seal 4

[/Aliemote Location

[ r
of Top 4

I

(q) Framed simple connection (bolted or riveted) (l>) Sealed stmple connection (bolted or riyeted)

Erection'

Bolt

- Cnd Return

(c) Framed simple connection (welded)

Structural Tee

(a) Structural tee connection (b) Bracket connection

(c) Welded moment-resistinq connection (d ) Welded momenl-resislmg connection

Figure A. 22
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(a) (b) (c)

FIELD WELDED FIELD BOLTED FIELD WELDED

SHOP RIVETED SHOP WELDED
OR BOLTED

Figure A. 23

Figure A. 24
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Figure A. 25
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WOOD JOISTS

SUSPENDED CEILING BELOW WOOD JOISTS

FURRED METAL LATH ON WOOD JOISTS

% FURRIMG CHANNELS

FURRED METAL LATH ON OPEN WEB STEEL JOISTS

CONCRETE
OVER ''e

"

RIB METAL
LATH

OPEN- WEB
STEEL
JOISTS

PLASTER

DIAMOND
MESH
METAL
LATH

SUSPENDED CEILING BELOW OPEN WEB STEEL JOISTS

SUSPENDED CEILING BELOW CONCRETE JOISTS

CONCRETE JOISTS

RUNNER CHANNELS

FURRING CHANNELS

•CONTACT) RIB METAL LATH ON CONCRETE JOISTS

ILLUSTRATION OF DIRECTLY ATTACHED AND SUSPENDED PLASTER
CEILINGS

Figure A. 28
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SECTION A-A SECTION A-A
METAL EAVE FOR CONCRETE DECK METAL EAVE FOR WOOD DECK

Figure A. 30

Figure A. 31
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CONCRETE
BONO COURSE

CUT LINE

^4"x8"x2"'<EY
AT 32 O.C.

13 WALL

6 x6 x3/8
STEEL WASHER

EXISTING PARAPET
REMOVED

INSTALL JOIST ANCHORS ON
SHEATHING AT 4 -0 O.C. (SEE
ANCHOR DETAIL BELOW)

-
„
RHOF SHEATHING

EXISTING ROOF JOISTS AS
SHOWN OR PARALLEL TO WALL

PUNCH TO MATCH PARRALLEL
RAFTERS, OTHERWISE 12

5/8" dl a. l/2"x3/l6" STEEL

WALL 24" FOR TAIL RAFTERS, MUST
ENGAGE 3 PARALLEL RAFTERS

ANCHOR DETAIL

STANDARD PARAPET CORRECTION DETAIL

Figure A. 32
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Figure A. 33
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APPENDIX B

FIELD EVALUATION METHOD

8.1 PROCEDURE IN EVALUATING BUILDING FOR EARTHQUAKE HAZARD - FIELD
EVALUATION METHOD

The Data Collection Form should be checked with the plans if they are

available. The seismicity of the site shall be determined by the user. From

the information given on the Data Collection Forms or the plans, the "Type" of

building can be determined and the "General Rating" selected from the data

given on Form FMA-1. The "Symmetry" and "Quantity" of the Vertical Resist-

ing Elements is estimated. A discussion of these items is given in section

3.2. This procedure is followed for both "Transverse" and "Longitudinal"

loading. The method of rating these is given on Form FMA-1 and a "Symmetry

Quantity Rating (SQR)" is determined. The DC Form is checked to see if any

of these elements are damaged and an estimate of the degree of damage is

made. It may be desirable to revisit the site to check on this damage or

refer to pictures. This is necessary to give the "Present Condition: rating.

Finally, the "Sub-Rating (SRI)" is obtained as shown on Form FM-1,

The Horizontal Resisting Elements are next investigated for "Rigidity",

"Anchorage and Connections" and "Chords" are rated for their presence or

non-presence. Then a "Sub-Rating" is obtained as shown on Form FMA-2.

Finally, "Sub-Ratings (SRI) and (SR2) as well as the "General Rating"

are used to establish the "Basic Structural Rating" and the "Capacity Rat-

ing." The method of doing this is described on Form FME. The "Capacity

Ratio" then gives a measure of the ability of the building to resist an

earthquake at the site.

Exit corridors and stair enclosure walls are rated for general safety

on Form FMB-1. The various types of walls and their anchorages are given

relative ratings.

Other Life Hazards such as Partitions Other Than on Corridors or Stair

Enclosures, Glass Breakage, Ceilings, Lijgiht Fixtures, and Exterior Append-

ages and Wall Cladding are rated as shown on Form FMB-2. If the building

has an earthquake gas connection, this is also noted on Form FMB-2.
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B.2 PROCEDURE IN EVALUATING BUILDING FOR WIND HAZARD - FIELD EVAtUATION
METHOD "

The Data Collection Form should be checked with the plans if they are

available. The type of exposure and the height of the building is taken

from the DC Forms and put on Form FMC-1. The basic wind speed for the site

must be determined by the user. With these data the tables in ANSI A58.1-72

[3.2] are used to determine the effective velocity pressure and the design

unit pressures for positive and negative pressures determined for use in

rating the b^uilding as a whole.

Sub-Ratings SRI and SR2 for vertical and horizontal resisting elements

are obtained as described in section B.l and Forms FMA-1 and FMA-2. The

"General Rating" is selected from the data given on Form FMA-1. The "Basic

Structural Rating" is then determined by the formula given on Form FME.

The "Uplift Anchorage Factors" rating is taken from the information

given on Form FMC-1 and the "Corrected Structural Rating" is selected. With

the "Corrected Structural Rating," the "Effective Unit Velocity Pressure

Capacity" 1s obtained from the bottom of the form.

The "Capacity Ratio" which is the ratio of the anticipated wind pres-

sure to the pressure^ which the building can withstand is then computed and

entered or. Form FME.

The evaluation of Other Life Hazards such as Glass Breakage, Window

Frame Anchorage, Roof Panel Anchorage, Wall Panel Anchorage, and Anchorage

of Exterior Appendages is given from information obtained from the DC Form

or the plans, if they are available. Without calculations, these can only

be approximate ratings. These ratings are noted on Form FMC-2.

The presence of potential wind blown missiles is noted, along with

"Type," "Location" and "Distance" from the structure in the table at the

bottom of Form FMC-2.

B.3 PROCEDURE IN EVALUATING BUILDING FOR TORNADO HAZARD - FIELD EVALUATION
METHOD

The procedure for evaluating a building for tornado hazard is similar to

that described for wind except that a so-called "Moderate Tornado" is used as

standard with arbitrarily assumed positive and negative pressures.
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The "Basic Structural Rating" is obtained from Form FME as for wind.

"Uplift Anchorage Factors" and a "Corrected Structural Rating" are deter-

mined as for wind. From this "Effective Unit Velocity Pressure" is obtained

as for wind. The ratings are then assigned as given on Form FMD. One other

item is used in the rating. If this building is a "Vault-Type" structure

as described in section 3.2, it is given a "Good" rating.

The hazards from wind blown debris, both from the building being

analyzed and from outside the building, are described as to "Type" and

"Location" from information given on the DC Form. The ratings for these

hazards is obtained from Form FMD.

Information relative to the suitability and capacity of a basement to

serve as a storm shelter is placed in the lower table on Form FMD.

B.4 INSTRUCTIONS FOR USE OF FIELD EVALUATION METHOD RATING FORMS

FORM FMA - 1 - STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATI NG

Form FMA - 1 evaluates the vertical resisting elements.

In filling out Form FMA-1 , in the column headed "Type," the letter

designating the type of construction should be placed in the first

column. The number indicating the "General Rating" (GR) should

also be placed in the form with the earthquake general rating in

the column indicated by the symbol "E" and the wind general rating

placed in the column designated with the symbol "W." This applies

to both transverse and longitudinal loadings.

The next two columns are for "Symmetry" (S) and "Quantity" (Q).

Section 3.2 discusses the basis for evaluation of these categories.

The next column is for the "Symmetry-Quantity Rating" (SQR) which

S + 0
IS —2-^ .

3 + 2

Thus if S = 3 and Q = 2, this rating will be —g— "

The appropriate rating for "Present Condition" is selected based on

the categories listed on the form.

"Sub-Rating" (SRI) is the weighted average in which the "Present Condi-

tion" (PC) is given 2 times the value of the "Symmetry-Quantity Rating

(SQR). Thus ^ SQR + 2PC
^

FORM FMA - 2 - STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATIN G

Form FMA-2 evaluates the horizontal resisting elements. Both roof and

floors are evaluated. Section 3.2 discusses floor and roof systems

and this form provides for the development of a rating.

In the "Type" column, insert either "A" for Diaphragm or "B" for Steel

Horizontal Bracing. Under "Rigidity" (R) place the appropriate rating

number from the categories listed.

The ratings for "Anchorage and Connections" and "Chords" are selected

from the data given below the table.

"Sub-Rating (SR2)" for both floors and roof is the highest number under

"Rigidity," "Anchorage" or "Chords."
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FORM FMB-1 - EXIT CORRIDOR AND STAIR ENCLOSURE WALLS - EARTHQUAKE:

The necessary information for filling out this form will be obtained
in the field and be available from the Data Collection Form (DC) or
may be obtained from the plans. If the information for "Reinforce-
ment" or "Anchorage" is not available, the column entitled "Not Known"
should be checked.

"Wall Rating" is determined as follows:

• Where the enclosure walls are of reinforced, cast-in-pl ace
concrete or reinforced masonry, and the floors or roof are
cast-i n-pl ace concrete, it is very probable that such walls
will be wel 1 -anc hored and be a good risk. In such cases an
"A" rating will be given.

• Where walls are of unreinforced masonry, unless special anchor-
age devices are found, a "C" rating will be given.

fl Metal stud and plaster walls, or metal studs and drywall walls,
if anchored, will be given an "A" rating. Tilt-up concrete
walls or pre-cast concrete walls are usually reinforced. They
are usually provided with some anchorage but this may or may
not be adequate, and the anchorage is usually not visible.
If plans show a substantial type of anchorage, an "A" rating
should be given. If the anchorage is unknown, an "X" rating
should be given. If it is obvious that there is no positive
anchorage to the floor or roof above, a "C" rating should be
given.

• Wood stud and plaster walls are usually nailed to wood floors
and since they are light should be given an "A" rating if
attached directly to floors or roof. If free-standing and
only attached at the bottom by nails or drive-in fasteners,
a "C" rating should be given.

• Hollow tile walls are rarely reinforced and are usually only
anchored by a mortar joint. Unless there is positive evidence
of special anchorage or of wall reinforcement, the rating
will be "C."

The letter ratings are used here rather than numerical ratings because
of the generalized nature of the data available from the DC Forms and
because mathematical analysis of these exit corridor and stair enclo-
sure walls is not contemplated by the Field Evaluation Method. This
is true also for the ratings on Form FMB-2.

FORM FMB-2 - OTHER LIFE HAZARDS - EARTHQUAKE :

Glass Breakage . This hazard usually will be evaluated only on street
fronts or adjacent to public ways unless other special locations are
deemed to have a high hazard to life. Where the upper levels of a

building are set back adjacent to a street front, and if the set back
wall has windows whose height above the low roof of the setback is
greater than the roof width, such window glass will be considered on
a street front. If the glazing requirements of table 3.1 are com-
plied with, the rating given will be "A." If there is very little or
no compliance, a "C" rating will be given. Degree of compliance in

between these two will be given a rating of "B." If it is not possi-
ble to determine the degree of compliance, then an "X" rating should
be given. See figure 3.5 where some typical details are given show-
ing how provisions for drift may be made. Earthquake forces normal to
the plane of glass are relatively minor because such forces are
proportioned to the weight of the glass.
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Exterior Appendages and Wall Cladding . The anchorage of exterior
appendages and wall cladding elements will probably not be visible
unless such an element has fallen off and left the anchorage exposed.
If this is noted on the elevations on the DC Form, the remaining
anchorage should be checked for corrosion if possible and if corrosion
is found, anchorage of other similar elements is suspect. In most
cases, however, the anchorage must be determined from plans and speci-
fications. The adequacy of anchorage can be accurately determined
only through calculations. This is beyond the scope of the Field
Evaluation Method. However, with the exercise of some judgment and
"feel," a very approximate hazard rating can be given. The probable
types of anchorage for exterior appendages and wall cladding is shown
on table 3,2 with appropriate rating recommendations.

Ceilings . For the Field Evaluation Method, the ceiling hazard will be
determined by visual observation or perusal of plans and specifications.
The items to be determined are whether there is wire X-bracing in the
ceiling space, whether the suspended ceiling structural elements (tee-
bars or channels) are well-connected to exterior walls or structural
members, and whether the structural elements are connected together so
as to form an adequate strut between bracing. The presence of heavy
light fixtures supported laterally by this ceiling will be noted and,
if -possible, a determination made as to whether such heavy light fix-
tures are independently supported. An approximate rating system is
suggested as follows:

• Suspended ceilings with good anchorage or confinement
of structural ceiling elements to structure of
building and good continuity of elements A

• Suspended ceilings with frequent wire cross-bracing,
both directions A

• Incomplete bracing but good continuity B

• Suspended ceilings without either X-bracing or
adequate connections to walls C

• Suspended ceilings with heavy light fixtures
supported vertically or laterally by the ceiling C

Light Fixtures . If access to attic space is available it may be possi-
ble to view the support systems for heavy light fixtures. If swivel
joints and restraining devices are found, it is probable that the
fixture will respond satisfactorily in most earthquake shocks. If not,
the fixture supports may break loose and drop. Heavy fixtures sup-
ported by the ceiling system itself are covered under the ceiling rat-
ing. For the Field Evaluation Method, it is suggested that if no
swivel joints or restraining devices are found, unless independently
braced, a rating of "C" be gi ven. If they are found, the "A" rating
is suggested. No "B" rating is used for this item. If obvious loose-
ness of vertical support connections are noticed, give a "C" rating.
The rating should be "A" if no heavy light fixtures are found. An "X"
rating should be given if the fixture connection cannot be seen.

Earthquake Gas Connection . Note the presence or non-presence of an
earthquake gas connection. If this cannot be determined, check "Not
Known .

"

FORM FMC - 1 STRUCTURAL SYSTEM - WIND RATING

In filling out the rating form, FMC-1 , the "Basic Wind Speed" will be

that assigned to the area based on information in ANSI A58.1-72. "Expos-
ure" ("A," "B," or "C") is determined from the information on Form
DC-7.
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When the "Exposure" and "Height" have been determined, go to table 5

of ANSI (there is a table 5 for each of the three exposures) and select
the "Effective Velocity Pressure." Multiply by 1.3 or 1.4 (for consider
ation of the effect of both windward and leeward pressure on the build-
ing as a whole) to arrive at the "Design Unit Pressure." "Basic
Structural Rating" is taken from Form FME.

The "Uplift Anchorage Factors" are determined from the data on the DC
Form and the information given on FMC-1 . The "Corrected Structural
Rating" is simply the highest numerical rating of either the "Founda-
tion Anchorage," the "Roof Anchorage" or the "Basic Structural Rating."

Go to the bottom of the form and select the "Effective Unit Velocity
Pressure Capacity - P^.." Now compute the "Capacity Ratio" with the
formula P/Pq. Obviously if P/Pc is greater than 1, the risk is great-
er; if less than 1, the risk is less. The maximum Pq given on this
form is 45. Some buildings, because of height or exposure, may be
subjected to much higher pressures "P." Important buildings with a

"Capacity Ratio" of 1 or greater should be reviewed by Analytical
Methods when P^- is over 45.

FORM FMC-2 - OTHER LIFE HAZARDS - HIND RATING

The important items involved are the strength and size of glass panels,
their frame and glazing attachments, and the anchorage of roof panels
and of light exterior wall panels and appendages. The rating of some
of these may not be determinable by visual inspection. If plans and
specifications are available they may show details of glazing and
other pertinent anchorages. Proximity to potential wind-born missiles
may or may not be obvious, but if a structure were to be located adja-
cent to an unenclosed lumber yard or similar source of airborne debris,
it should be noted. Space is provided on the DC Form for this. With
such limitations the Life Hazard rating must be very approximate.
Even where anchorages or attachments are present, it would require de-
tailed calculations to fully check them for adequacy.

Glass breakage from forces normal to the plane of glass is more of a

hazard in wind than in earthquake. Here the strength of the glass
and its thickness and span are the important factors. This is diffi-
cult to determine in the field. However, where size of glass panes
and thickness of glass can be determined, these items can be compared
with the requirements shown on table 3.1. If these comply, the rat-
ing should be "A;" if there is medium or partial compliance, the rat-
ing should be "B;" if there Is little or no compliance the rating is

"C;" if unknown, the rating is "X."

Window frame anchorage is important on tall, flexible buildings.
Buildings with moment-resistant frames and light exterior curtain walls
over 3 stories high and buildings with exterior concrete or masonry
walls over 8 stories high fall into this category. In these instances
the wind forces parallel to the plane of glass are important and de-
tails providing for drift similar to those shown on figure 3.5 should

be provided. If drift details have been provided, the rating should
be "A;" if not, the rating should be "C." There is no provision for
a "B" rating on this item.

The anchorage of roof panels, light wall panels, and exterior appendages
is also important. Where the anchorage can be determined, the best
judgment must be exercised since detailed computations are not available
in the Field Evaluation Method. If what appears to be good anchorage
is confirmed, the rating should be "A;" if the anchorage is known to be

poor or is obviously missing, the rating should be "C;" if the anchorage
is confirmed but appears to be somewhat inadequate or questionable, the

rating will be "B;" if the anchorage is unknown, the rating is "X."
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In filling out the rating form, the best judgment should be exercized.
Place rating terms ("A," "B," "C," and "X") in the appropriate squares.

Under 'Potential Missiles from Outside of Structure," note the type of
material, the "Quantity" (large or small), and the distance.

FORM FMD TORNADO RATING

The purpose of the FMD Form is to rate the facility as to its exposure
and resistance to tornado hazards. The probability of tornado occur-
rence to the particular area will be provided. The tornado funnels
usually move laterally fairly rapidly so that the time of full exposure
of any one structure is of comparatively short duration.

The "Effective Unit Velocity Pressure Capacity Pc" may be taken direct-
ly from Form FMC-1 if the building has been rated for wind; if not, eval-
uate as for Wind Rating.

The DC Form have information which will determine whether or not the
building will qualify as a vault-type structure. The definition of
such a structure is given in section 3.2. If it does so qualify, check
the "Yes" box; if not, the "No" box. The " Bu i 1 d i ng -As-A-Whol e

" is then
rated from information in previous columns of the table and the ratings
given below the table. For example if Pq = 40 or over, the rating
"Fair" is given.

In the table entitled "Hazard from Wind-Blown Debris," the "Location"
and "Type" columns are filled out from material given in the DC Forms.
The location and type of potential debris inside the building is placed
in the columns opposite "Wall Cladding, Appendages, or Glass;" loca-
tion and type of potential debris outside the building is placed
opposite "Other Potential Debris Not Part of the Building." The hazard
is then rated. If there is no potential wind blown debris present,
the rating "Good" is given; if there is a small amount of potential
debris, the rating will be "Fair;" if there is a large quantity, the
rating will be "Poor."

The table "Basement Storm Shelter Availability" is primarily informa-
tive. Note the presence or non-presence of such a basement. If pres-
ent, the effective area of the basement should be obtained from the
DC Forms and "Capacity" computed on the net effective area based on
15 sq. ft. per person. The building may be either "Suitable" or "Un-
suitable" from criteria given in section 3.2.

FORM FME CAPACITY RATIOS - EARTHQUAKE AND WIND RATING

Form FME gives the "Capacity Ratio" to be used in evaluating the abili-
ty of the structure to respond to anticipated winds or earthquakes.
The "General Rating," taken from Form FMA-1 , is placed in the first
column. "Sub-Rating SRI" is also taken from Form FMA-1 and is the
larger of either the "Transverse Loading" or the "Longitudinal Loading."
"Sub-Rating SR2" is taken from Form FMA-2. If the "Sub-Rating (SR2)
for "Roof" and "Floors" are not the same, use the larger of the two
ratings. Compute the "Basic Structural Rating" using the formula shown
below the table. This rating system is intended to provide relative
resistive capacities of the buildings evaluated. Without analytical
review such ratings can only be approximated.
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Capacity Ratio . For Earthquake, the relationship of the "Basic Struc-
tura 1 Rating" to ground intensity as given by Modified Mercalli Scale

as described by the Seismic Capacity Ratio = Basic Structural Rating
^ r J Intensity Level at Site

in which an approximate "Intensity Level Factor" is assigned for the
pertinent Modified Mercalli Scale. The Modified Mercalli Scale is
given on table 3.3. The "Capacity Ratio" is a measure of the capa-
city of the building to resist an earthquake of the intensity level
expected at the individual site. "Capacity Ratio" for Wind is obtained
from Form FMC-1

.

The "Capacity Ratio Rating" included on Form FME gives an approximate
meaning to various "Capacity Ratio" values.

B. 5 EVALUATION FORMS FMA TO FME

This section presents the evaluation forms for the Field Evaluation

Method

.
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FORM FMA-1

FACILITY NO. EXPECTED SITE MODIFIED MERCALLI INTENSITY

FIELD EVALUATION METHOD

STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATING

VERTICAL RESISTING ELEMENTS

Type

General
Ratine (GR)

E 1 W

Symmetry
(S)

Quantity

(Q)

Symmetry 1

Quantity
Rating (SQR)

Present
Condition

(PC)

2
Sub-Rating

(SRI)

TRANSVERSE LOADING
I

1

!

i

LONGITUDINAL LOADING

FOOTNOTES:
1. Symmetry- Quantity Rating (SQR)

<) c u ^- OT, 1 SQR + 2PC
2. Sub- rating SR-1 = — —^

•

S + Q

TYPE GENERAL RATING (GR)

Earthquake Wind
A Steel Moment Resistant Frames 1 1

B Steel Frames - Moment Resistance Capability Unknovm 2 2

C Concrete Moment Resistant Frames 1 1

D Concrete Frames - Moment Resistance Capability Unknown 2 2

E Masonry Shear Walls - Unreinforced 4 2 or 3

F Masonry or Concrete Shear Walls - Reinforced 1 I

G Combination - Unreinforced Shear Walls and Moment
Resistant Frames 2 2

H Combination - Reinforced Shear Walls and Moment
Resistant Frames 1 1

J Braced Frames 1 1

K Wood Frame Buildings^ Walls Sheathed or Plastered 1 or 2 2 or 3

L Wood Frame Buildings^ Walls Without Wood Sheathing
or Plaster 4 4

SYMMETRY (of Resisting Elements)
1 Symmetrical
2 Fairly Symmetrical
2 or 3 Symmetry Poor
3 or 4 Very Unsymmetrical

NOTE: Add 1 (not to exceed 4) to each
rating if a high degree of vertical
non- uniformity in stiffness occurs,

PRESENT CONDITION (of Resisting Elements)

QUANTITY (of Resisting Elements')

1 Many Resisting Elements
2 Medium Amount of Resisting Elements
3 Few Resisting Elements
4 Very Few Resisting Elements

NOTE: If exterior shear walls are

at least 75% of building lengthy

this rating will be 1,

No Cracks, No Damage
Few Minor Cracks
Many Minor Cracks or Damage
Major Cracks or Damage.

NOTE: If masonry walls, note quality
of mortar - good or poor. If lime

mortar is poor, use next higher
rating.
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FACILITY NO, FORM FMA-2

FIELD EVALUATION METHOD

STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATING

HORIZONTAL RESISTING ELEMENTS

Type Rigidity
(R)

Anchorage & Chords (C)
Sub-Rating
(SR2)

Connections
(A)

Longitudinal Transverse

Roof

Floors

Note: Sub-rating SR2 = Largest of R^ A or C.

IZEe
A Diaphragm
B Steel Horizontal Bracing

Rigidity - Ratings
1. Rigid
1.5 Semi-rigid
2.0 Semi-flexible
2.5 Flexible

Anchorage and Connections - Ratings
1 Anchorage confirmed - capacity not computed, but probably adequate.
2 Anchorage cobfirmed - capacity not computed, but probably inadequate.
3 Anchorage unknown.
4 Anchorage absent.

Chords - Ratings
1 Chords confirmed, but capacity not computed.
2 Chords unknown, but probably present.
3 Chords unknown, but probably not present.
4 Chords absent.
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FACILITY NO. FORM FMB-2

FIELD EVALUATION METHOD

OTHER LIFE HAZARDS - EARTHQUAKE RATING

TYPE OF RISK RATING

Partitions Other Than on
Corridors or Stair Enclosures

Glass Breakage

Ceiling

Light Fixtures

Exterior Appendages and
Wall Cladding"

, ,

Ratings
A = Good
B = Fair
C = Poor
X = Unknown

"a description of some of the ratings for Exterior Appendages
and Wall Cladding are:

Description

I

Spacing of anchors appears satisfactory
Size and embedment of anchors satisfactory
Spacing of anchors appears to be too great

Size and embedment of anchors appears

unsatis factory

I

Anchorage unknown
'Anchorage corroded or obviously loose

'No anchorage

' EARTHQUAKE GAS CONNECTION

Present Not Present Not Known
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FACILITY NO. FORM FMC-2

FIELD EVALUATION METHOD

OTHER LIFE HAZARDS - WIND RATING

TYPE OF RISK RATING

Glass Breakage

Window Frame Anchorage

Roof Panel Anchorage

Wall Panel Anchorage

Anchorage of Exterior Appendages

A = Good; B = Fair; C = Poor; X = Unknown.

POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE

TYPE QUANTITY DISTANCE

;
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FACILITY NO. FORM FMD

FIELD EVALUATION METHOD

TORNADO RATING

EFFECTIVE UNIT VELOCITY PRESSURE
CAPACITY P^ (From FMC-1)

DOES BUILDING QUALIFY AS
A VAULT-TYPE STRUCTURE?

TORNADO RATING
BUILD ING-AS-A- WHOLE

Yes NoQ

BUILDING-AS-A-WHOLE RATINGS

Vault Type Building - Good
P(, = 40 p.s. f. or over - Fair

Pc = 20 to 40 p.s.f. - Poor
P^ = Under 7.0 p.s.f. - Very Poor

HAZARD FROM WIND-BLOWN DEBRIS

LOCATION TYPE
NOT

PRESENT RATING

Wall Cladding,
Appendages, or
Glass

Other
Potential
Debris Not
Part of The

Building

WIND-BLOWN DEBRIS RATINGS

Not Present - Good
Small Quantity of Potential Hazard - Fair
Large Quantity of Potential Hazard - Poor

BASEMENT STORM SHELTER AVAILABILITY

Present Yes No Q
Capacity"

Suitability

Based on
15 sq. ft. per
person.
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FACILITY NO FORM FME

FIELD EVALUATION METHOD

CAPACITY RATIOS - EARTHQUAKE AND WIND RATING

General Rating Sub-Rating Basic Structural Capacity
Ratio""'(GR) SRI SR2 Rating"

EARTHQUAKE

WIND

'Basic Structural Rating = GR + 2 (Largest of SRI or SR2)
_

Capacity Ratio for wind shall be obtained from Form FMC-1. For earthquake,
the ratio is obtained from the Basic Structural Rating divided by the Intensity
Level Factor at the site as determined from the table below.

Modified Mercalli Scale Intensity Level Factor

VIII or Greater 1

VII 2
VI 3
V or Less 4

A description of Modified Mercalli Scale is

included on table 3.3.

Capacity Ratio Rating

Capacity Ratio Rating (In Terms of Risk)

Less than 1,0

1 through 1.4
1.5 through 2.0
Over 2.0

Good
Fair
Poor

Very Poor
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APPENDIX C

APPROXIMATE ANALYTICAL EVALUATION METHOD

C.l GENERAL PROCEDURES IN EVALUATING BUILDING FOR EARTHQUAKE HAZARD USING
THE APPROXIMATE ANALYTICAL EVALUATION METHOD

The plans should be checked with the Data Collection Form to see if they

represent the "as built" structure and that any additions and alternations are

incorporated in the plans.

The site seismicity, based on anticipated ground motion for the design

earthquake or earthquakes, would be obtained by assigning the factor or

calculating the factor Z^.

The original design calculations may or may not be available. If they

are available they may have followed code criteria other than 1973 UBC [2.5],

in which case all its provisions may not be incorporated into the building.

Procedures in checking where seismic design calculations are available will

vary somewhat from procedures where they are not available.

Calculations Available

1. Check seismic zone used (Z^ which is the code zone factor Z).

2. Check type of structure and type of framing to see if proper K

values have been used (Table 23-1 of [2.5]).

3. Check whether the structure is highly irregular. Does it have
setbacks or highly dissimilar stiffness of vertical resisting
elements at various levels. Setbacks are covered in Paragraph
(i) and Exception 2 to equation 14-2 [2.5]. These are quoted
in section 3.3.

4. Check calculation for "T" and determine if "ZKC" has been properly
determined (Equations 14-2, 1403, [2.5]).

5. Check calculations for typical dead loads (W) to assure that no
important item has been omitted or a decimal point misplaced.
(Note that partition loads are dead loads.)

6. Check if base shear, V, is properly computed and distributed.
(Equation 14-1, [2.5]).

7. See is proper distribution of horizontal forces has been made
from top to bottom of structure as per equations (14-4) and
(14-5) of Chapter 23 of UBC.

8. Check lateral force resisting system and the paths of resistance
used to see if the assumptions made are reasonable. Check whether
the horizontal diaphragms are capable of distributing lateral
forces to the vertical resisting elements. This, of course,
should be checked for loads in both directions. If vertical re-
sisting elements are not continuous from upper levels to lower
levels, make sure that the diaphragms and struts are capable of
redistributing the lateral forces. This is for a general check of
the system of lateral resistance used.
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9. See if relative rigidities of the vertical elements have been con-
sidered and whether torsional effects have been considered. It
should be kept in mind that a flexible horizontal diaphragm will
not transfer lateral loads to vertical elements in proportion to
their relative rigidities. (See section 3.3B for quotations from
the Tri-Service Manual [3.1] regarding diaphragm flexibility.)
Neither will a flexible horizontal diaphragm distribute torsional
forces without excessive deformations.

10. Assuming that the calculations have been consistent with code re-
quirements and that the items above listed have been reasonably
considered, check unit stresses in the vertical and horizontal
resisting elements for the forces assumed. If not, additional
calculations may be required to evaluate items not covered. All
the elements need not be checked. For instance, in a shear wall
resisting system, the stiffest pier or wall element will usually
have the highest unit stresses. Sufficient checks with assist-
ance from eyeball interpolations or extrapolation should be made
to ascertain critical elements. In multi-story buildings, the top
and bottom stories and, say, at least one intermediate story be-
tween should be checked. Where multi-story moment resisting frames
are used, the logical check levels would be at the lower story of
a column section where changes occur. Steel column sections are
usually maintained constant for two or three stories.

11. The overturning calculations should be reviewed to determine if
properly carried out and the foundations and soil pressures
checked for total compression or net tension adequacy.

12. Drift calculations are not necessary on one or two story buildings
with reinforced concrete or masonry shear walls. Tall buildings
using moment resistant frames or obviously flexible type buildings
should be checked for storv to storv drift to determine compatibil-
ity with nonstructural items but this information will not L>e

needed for structural system evaluation.

13. Determine the critical stress ratio (fe/fa) based on the used
in the original calculations. This ratio shall be modified by
Zg/Zg if the site seismicity is different from that used in the
original design. These items are summarized on Form AMA.

Calculations Not Available

Where calculations are not available, it will be necessary to make

sufficient calculations to determine the building's resistance capacity.

1. Determine the appropriate seismic zone factor as discussed pre-
viously.

2. Proceed as described in "Calculations Available" (starting with
Item 2) except that calculations are made instead of checked.
Calculations to determine the forces to be applied to the building
for a static analysis should be complete. Stress analysis need
be only as complete as in the checking analysis previously de-
scribed in paragraph entitled "Calculations Available." the
critical element stresses are determined and the critical stress
ratio (fe/fa) calculated as in Item 13 above.
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Exit Corridor and Stair Enclosure Walls

The failure of brittle masonry walls surrounding exit corridors and

stairs may cause loss of life in a severe earthquake. The evaluation of

such enclosure walls and their anchorage should be given special attention.

The evaluation of these elements will be indicated on Form AMB-1 . The

forces to be used in analysis are those for the applicable portions of

buildings as described below.

Portions of Buildings

Parts or portions of buildings and their anchorage should be analyzed

for lateral forces in accordance with the formula Fp = ZgCpUp. Table No.

23-J of 1 973 use [2.5] gives the value for Cp with applicable footnotes.

Some of the items involved here are important in that life hazards are in-

volved. Falling parapets or appendages on a public way, for instance,

constitute such a hazard and a separate rating form (AMB-2) is provided

for noting any non-compliance.

C.2 GENERAL PROCEDURES IN EVALUATING BUILDINGS FOR WIND HAZARD USING THE
APPROXIMATE ANALYTICAL EVALUATION METHOD

The plans should be checked with the Data Collection Form to see if

they represent the "as built" structure. Proceed as follows:

1. Determine the Basic Wind Speed assigned to the site.

2. Determine the Effective Velocity Pressure (qp) from table 5 of
ANSI [3.2] and the External Pressure Coefficients from table 7.

3. Make a pressure diagram for the building as a whole.

4. If original wind calculations are available, check these pressures
obtained from ANSI Tables with the pressures originally calculated,

5. Check the adequacy of the horizontal distribution system (dia-
phragms) to distribute wind forces to the vertical resisting
el emen ts

.

6. Check the adequacy of the vertical resisting elements for shear
and axial loads. Also check if the center of resistance coincides
wity the center of applied wind forces. If there is significant
eccentricity in either axis of the building there will be torsion
and this should be considered in the check of both horizontal and
vertical elements.

7. Determine the Critical Element or Elements and the Critical Stress
Ratio. With this the rating of the Bu i 1 di ng -As-A-Whol e is made on

Form AME.

8. Using the coefficients given in ANSI 6.5.3.2 [3.2], check for up-
lift on the roof.

9. Check exposed elements for positive or negative pressures.
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10. Check Anchorage of exposed elements, such as Wall Panels, Wall
Cladding, and appurtenances such as Canopies.

11. Check the Anchorage of such elements as Window Frames, Wall Clad-
ding and Exterior Appendages and determine the Critical Stress
Ratio for these anchors. From this a rating can be placed for
these items on Form AMC-2.

12. Check the DC Form for presence and distance of Potential Windblown
Debris and note same on Form AMC-2.

13. Check the adequacy of Window Glass and Glazing for the pressures
noted and rate these items on Form AMC-2.

C.3 GENERAL PROCEDURE IN EVALUATING BUILDING FOR TORNADO HAZAR D USING THE
APPROXIMATE ANALYTICAL EVALUATION METHOD

Check the plans with the Data Collection Form to see that the plans

represent the "as built" structure. Proceed as follows:

1. Calculate the wind forces on the building as a whole using 80
p.s.f. on the windward side and 60 p.s.f. on the leeward side.
Use a suction force on all exposed roofs or horizontal areas
of 172 p.s.f. The stresses on various resisting elements
produced by these forces is fy. These stresses (fj) will be
related to a design ultimate capacity of the resisting systems.

The ultimate capacity of the elements is used for f tornado because
of the relatively short duration of full tornado forces and the limi-
ted area over which these forces would act at any one instant of
time. Since the tornado forces assumed are rough estimates, it is
felt that the use of ultimate capacities of resisting elements is
warranted.

The stress (fg) is the capacity of the member in excess of that
required to support the gravity loads, fg at the ultimate capa-
city of the members shall be based on the values indicated in
the following table:

MATERIAL BASIS FOR STRESS AT ULTIMATE CAPACITY

Concrete ACI 318-71 [C. 1 ]

Structural Steel Part 2, AISC 1969 Specifications [C.2]

Light Gauge Steel 1.7 times AISI 1968 Specifications [C.3]

Aluminum 1.7 times 1967 Specifications of
The Aluminum Association [C . 4

]

Masonry^ 2.0 times UBC 1 973 [2.5]

Wood^''^ 2.5 times UBC 1 973 [2.5]

a. Other Code or Specifications containing working stress material
capacities may be used.

b. When data is based on the inclusion of the 1/3 increase on work-
ing stresses for wind or earthquake loading (such as diaphragms)
the multiplier is reduced by (2.5/1.33) = 1.9.
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2. Calculate the effect of uplift on exposed roof areas considering
the weight of the roof.

3. (a) Check capability of roof and floor systems to transmit later
al forces to vertical resisting elements. This includes
anchorage check.

(b) Calculate the critical stress ratio, fT/fa» on critical
el ements

.

4. (a) Check capability of vertical elements such as shear walls or
moment resisting frames to deliver forces to the foundations.
This includes a check of the anchorage of these elements to
foundati ons

.

(b) Calculate the critical stress ratio, fj/fa, on critical
el ements

.

5. (a) Check capability of foundations to resist net forces of
sliding, overturning, and suction.

(b) Calculate the critical stress ratio, fj/fa' °n critical
el ements.

6. Note any special cases such as large canopies or roof structures.
These should be checked for capacity to withstand these forces.

7. Check strength and anchorage of wall cladding and appendages. If

the stress, fj* is less than fg, they will be considered adequate.
If not, they will be considered inadequate. These are the only
rati ng s

.

8. Check strength and anchdrage of doors and glazed areas. The same
assumptions and ratings as given in Item 7 will apply to glass
panes and their frames and attachments, and to doors and their
attachments.

The critical stress ratios, fj/f^^* approximate indicators of the

ability of a building to withstand tornadoes. The real capacity of the

element may vary from f^, but the degree of variation is dependent on the

materials considered. Consistency in quality and workmanship, in accuracy

in load calculations, and uncertainty in loads influences the reliability

of fj.

Since failure of any of the resisting systems could cause failure of

the entire structure, the final building rating is based on the lowest

of any of the systems.

Damaged Elements

Where any of the resisting elements are found to be badly cracked,

bent, or otherwise severely damaged, they may very well fail under tornado

loadings. If such a member is critical to the system it should be field

evaluated and its computed capacity arbitrarily reduced by judgment.
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Debri s

The presence or non-presence of potential wind blown debris in the

area outside the facility can be noted on the rating form. If such poten-

tial wind blown missiles are observed in the area, the box marked "Present"

should be checked; otherwise, check "Not Present." If the "Present" box is

checked, a supplemental note describing the material and its general loca-

tion should be attached to the rating form.

C 4 INSTRUCTIONS FOR THE APPROXIMATE ANALYTICAL EVALUATION METHOD RATING FORMS

FORM AMA-1 - Structural Systems - Earthquake

In the first column, "Type of Frame," enter the applicable letter from

the list of types given below.

The second column is headed "Type of Diaphragm." Enter in this column

the type of material the diaphragm consists of, such as reinforced concrete,

metal deck, wood floor, precast concrete units, etc.

In the column headed "Modified Mercalli Scale Intensity," enter the MMI

for the site if explicitly assigned by the user or determined using the con-

cepts of section 3.4. For example. Eqs. (3.4.2) and (3.4.3) relate MMI to a

selected earthquake magnitude and hypocentral distance.

In the next column, the "Z^" factor should be entered as determined from

the formula given in' the paragraph entitled Site Seismicity for the Approxi-

mate Analytical Method in section 3.3. The "Z^" factor on which the orig-

inal calculations were based should be entered in the next column. If cal-

culations were for the site "Z^" factor, enter this also in the "Z^"

column. If no Z^ is determined, enter Z^ in the "Z^" column.

In the "Critical Elements" column, there are two items. Under "Type,"

designate the kind of element such as column, beam, girder, truss, or shear

wall. Under "Location," give the location such as "1st Floor," "3rd Floor,"

etc

.

In the last column "Critical Stress Ratio," enter the ratio f-/f,
c a

modified by Z^/Z^. This should be done for the various critical elements

analyzed so that the greatest fg/fg ratio can be readily selected. The

greatest critical stress ratio is transferred to Form AME to determine

rating for earthquake.

FORM AMB-1 - Exit Corridors and Stair Enclosure Walls - Earthquake :

Most of the types of walls commonly used are listed on this form.

More than one type of wall may be used for this purpose in any one building.

In the column under "reinforcement," place a check in the appropriate sub-

column as to whether or not reinforcement is present on the type of wall

being considered. For wood or steel stud types of walls, leave the "rein-

forcement" column blank.
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Under "Anchorage," place a check in one of the sub-columns opposite

the type of wall being considered. If a check is placed in the sub-column

labeled "Other," describe this briefly below the table or on a supplemen-

tary sheet.

In the "Critical Stress Ratio" column, enter the ratio of stresses in

these as determined by analyzing these walls and anchorages for lateral

forces, both normal and parallel to the walls.

The "rating" for these exit corridor and stair enclosure walls is

taken from the table on Form AME entitled "Rating of Critical Stress "Ra-

tios" and entered in the last column.

FORM AMB-2 - Other Life Hazards - Earthquake :

The critical stress ratio for members and anchorages for the items

listed oh this form are determined and entered opposite the appropriate

types of risk. With these ratios, determine the proper rating from the

table on AME entitled "Rating of Critical Stress Ratios" and note this

rating in the "Rating" column.

FORM AMC-1 - Structural Systems - Mind :

The rating of the building as a whole is determined by the ratio of

the stresses (f^) resulting from the design pressure to the material design

stresses (f,) - including 33-1/3% increases where permitted. A rating form
a

(AMC-1) has been provided for this. The "Building Designation" is given

at the top of sheet. In the first column, list "Exposure A, B, or C"

conforming to ANSI designations. In the second column, fill in the "Basic

Wind Speed" assigned to the site. This is assumed to be for the 50-year

mean recurrence interval. If any other recurrence interval is used, such

as the 100-year recurrence interval, it should be noted in parenthesis -

(100). In the third column give the height of the building and in the

fourth give "Effective Velocity pressure" as determined from table 5 of

ANSI [3.2].

In the "Critical Elements" column, list the type and location. The

type might be "Column" and the location "1st Story." Or the type might

be "large brick pier" with location given as "front wall, second story."

Compute the critical stress ratio and enter it in the column provided.
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The "Basic Wind Speed Capacity" is a measure of the capability of the

building given as a wind speed at 30 feet above ground. This speed can be

used to assess the general capability of the building to resist wind forces

but is not used as a rating. The stress-ratio factor "f /f " gives the
w a

relation between the stresses resulting from design pressure and the mater-

ial design stresses in excess of that required to support gravity loads.

Since wind velocity is a function of the square root of the pressure, the

"Basic Wind Speed (V^)" can be proportioned to "Basic Wind Speed Capacity

(Vo)" by multiplying V, by the square root of f,/f,,. Thus, if the Basic
L I aw

Wind Speed at the site is 100 m.p.h. at 30 feet height, and the inverted

stress ratio factor fnf^f^ is 1.4, the Basic Wind Speed Capacity (V2) will

be 100 X /f ^/f ^ = 118 miles per hour. It should be noted that wind pres-

sures at various heights do not vary in a constant proportion. Therefore,

this is only an approximate solution.

FORM AMC-2 - Other Life Hazards - Wind :

Glass Breakage

Table 54-A of the Uniform Building Code [2.5] gives the allowable

areas of glass in square feet for various wind loads in p.s.f. up to ICQ

p.s.f., with required thickness of plate or float glass or sheet glass.

Select the proper wind pressure (positive or negative) and check for com-

pliance with this table. The ratings for this item are simply "Compliance"

or "Non-Compliance" for the various types of glass, including wired glass,

as given in table 54-B "Adjustment Factors" of UBC.

Glazing

Glazing requirements are given in table 54-C of UBC for both doors

and windows. The ratings for this item will be "Compliance" or "Non-

Compliance."

Window Frame Anchorage

The applicable wind pressure is distributed to the anchors and

the stress in the anchors determined based on the anchorage pattern.

The stress in the anchor produced by the wind is compared with the

allowable design stress in the anchor to determine the critical

s tres s rat i 0

.
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Wall Cladding Anchorage

The applicable wind pressure on the cladding is determined.

The wind force (positive or negative) assigned to the anchors can

then be computed, considering their spacing and location. Except

for extremely light wall claddings, such as 16 gage sheet metal or

under, the vertical loads on the anchors should also be considered in

the computations. The stresses so computed in the anchors or in the

material to which the anchors are connected are then compared with the

allowable design stresses to obtain the critical stress ratio.

Anchorage of Exterior Appendages

The anchorage of exterior appendages can be computed and rated as

described for "Wall Cladding Anchorages."

Exposed Wal 1

s

The maximum wind pressure, either positive or negative, applied

normal to the wall, is used for the appropriate heights above ground.

Such walls are checked as vertical slabs and may be considered as one-

way slabs or two-way slabs with or without continuity as the situation

may warrant. The stress ratio is then computed. The rating is ob-

tained from the table at the bottom of Form AMC-2.

The walls at corners of the building for a horizontal width equal to

1/10 of the least width of the building should be checked for a suction equal

to twice the effective velocity pressure in a similar manner.

These ratings are entered in the appropriate boxes.

Canopies and Eaves

Where these occur, they will be checked for an uplift force of 0.7

times the effective velocity pressure and the critical stress ratio com-

puted. From this, the rating is obtained from the lower table and entered

in the appropriate box. The dead load of canopies and eaves should be

subtracted from the uplift force.

Potential Missiles from Outside of Structure

This item is noted but not rated. See section 3. 2D on potential

wind blown missiles in the Field Evaluation Method. This is based on field

observations only. Under "Type", note the type of material in the adjacent

area that might be wind blown. Under "Quantity", note "large" or "small.

Under "Distance", note the approximate distance of the potential missile

material from the structure being evaluated.
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FORMS AMD-1 AND AMD-2 - Tornadoes ;

Reference is made to section C.3 "General Procedure in Evaluating

Building for Tornado Hazard." The Critical Stress Ratios "fj/^g^" are

determined as described therein. These ratios are then placed in the

appropriate spaces after each of the "Systems" listed. The highest

critical stress ratio of any of these Systems is used to fill in the space

after "Tornado" in the upper table on Form AME. The Tornado Ratings for

various Critical Stress Ratios are given in the table "Rating of Critical

Stress Ratios" on Form AME.

On Form AMD-2, the strength and anchorage of Wall Cladding and Append-

ages is analyzed as described in section C.3, and the rating "Adequate or

Inadequate" entered in the appropriate space. Similarly the strength and

anchorage of glazed areas is determined and rated in the adjoining space.

For Exposed Walls use the maximum wind pressures, either positive or

negative applied normal to the walls. This is 80 psf on the windward side

and 50 or 60 psf on the leeward side depending on the height-to-width

ratio of the building (ANSI, 6.3.4.1. [3.2]) Check these walls as

vertical slabs as given in the Instructions for Wind and compute the

Critical Stress Ratio. The rating is then obtained from the table at

the bottom of Form AMD-2 and placed in the appropriate box. No special

consideration is given to corner walls.

For Canopies and Eaves , these elements are checked for uplift values

of 172 p.s.f. as for roofs. Dead loads should be subtracted. The Critical

Stress Ratio for these elements is computed and the rating obtained from

the table at the bottom of the form. The rating is placed in the proper

box

.

Potential Missiles from Outside of Structure

The presence or non-presence of potential wind blown debris is taken

from the Data Collection Form and noted in the table near the bottom of

this form.
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FORM AME - Structural Systems Rating Form - Earthquake, Wind, Tornado :

This form relates the Critical Stress Ratios to final ratings for

Structural Systems and is for the hazards of earthquake, wind, and tornado.

The Critical Stress Ratios for Structural Systems are taken from the appli-

cable Approximate Analytical Method Forms for the hazards being considered

and placed in the second column. The "Rating" is then taken from the table

below. This table gives different ratings for Tornado than for Earthquake

and Wind. In the tornado ratings ("good," "fair," etc.), consideration has

been given to the probability of a direct hit by a tornado over the entire

structure and to the fact that these extremely high forces are in effect

for only a few seconds.

C. 5 EVALUATION FORMS AMA TO AME

T he , f ol 1 owi ng pages contain the above noted forms.
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FACILITY NO. FORM AMA-1

APPROXIMATE ANALYTICAL METHOD
STRUCTURAL SYSTEMS - EARTHQUAKE RATING

BUILDING DESIGNATION:

Type of
Frame

Type of
Diaphragm

Modified
Mercalli
Intensity

Critical Elements

Type Location

Critical
Stress
Ratio

(fe/fa)

TYPE

A Steel Moment Resistant Frames
B Steel Frames - Vertical Load Carrying Only
C Concrete Moment Resistant Frames
D Concrete Frames - Vertical Load Carrying Only
E Masonry Shear Walls - Unreinforced
F Masonry or Concrete Shear Walls - Reinforced
G Combination - Unreinforced Shear Walls and Moments Resistant Frames
H Combination - Reinforced Shear Walls and Moment Resistant Frames
J Braced Frames
K Wood Frame Buildings, Walls Sheathed or Plastered
L Wood Frame Buildings, Walls Without Wood Sheathing or Plaster
M Other

Zone factor determined for site from Modified Mercalli Intensity.

NOTE: For rating of Structural Systems, use Form AME.
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FACILITY NO. FORM AMB-2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - EARTHQUAKE RATING

TYPE OF RISK CRITICAL STRESS RATIO rating"

Partitions Other Than on Corridors
or Stair Enclosures

Exterior Appendages and Wall
Cladding

Ceiling

Light Fixtures

!

See Form AME - Rating of Critical Stress Ratios.
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FACILITY NO. FORM AMC-2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - WIND RATING

TYPE OF RISK CRITICAL STRESS RATIO RATING

Glass Breakage"

Glazing'

r-
-

Window Frame Anchorage

Wall Cladding Anchorage

Anchorage of Exterior Appendages

Exposed Walls

Canopies and Eaves

POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE

TYPE QUANTITY DISTANCE

"See Instructions for ratings.

CRITICAL STRESS RATIO RATING

< 1.0 Good

1.0 to 1.5 Fair

> 1.5 Poor
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FACILITY NO. FORM AMD-1

APPROXIMATE ANALYTICAL METHOD
RATING FORM - TORNADOES

SYSTEMS CRITICAL STRESS RATIOS*

SYSTEM

Roof

Roof Anchorage

Floor

Floor Anchorage

Vertical Resisting Element

Anchorage to Footings

Footings

Use highest Critical Stress Ratio.

For Structural Systems Rating - Tornado, see Form AME.

frj, = Capacity required to resist tornado forces,

f^ = Capacity based on design criteria.



FACILITY NO. FORM AMD-

2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - TORNADO RATING

TYPE OF RISK CRITICAL STRESS RATIO RATING

(41 o 7 n -no

TJ T n r1 rtT.7 V T*amA An r*ho 0^p

Wall Cladding Anchorage

1

1

Anchorage of Exterior Appendages
;

Exposed Walls
]

!

1

!

Canopies & Eaves

POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE*

TYPE QUANTITY DISTANCE

See Instructions for ratings.

CRITICAL STRESS RATIO RATING

< 2.0 Good

2.0 to 3.0 Fair

> 3.0 Poor
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FACILITY NO. FORM AME

APPROXIMATE ANALYTICAL METHOD
CRITICAL STRESS RATIOS - STRUCTURAL SYSTEMS

Critical Stress Ratio Rating

Earthquake

Wind

Tornado

RATING OF CRITICAL STRESS RATIOS

Critical Stress Ratio Earthquake or Wind Tornado

Less than 1.0 Good Good

1 to 1.5 Fair Good

1.5 to 2.0 Poor Good

2.0 to 3.0 Very Poor Fair

3.0 to 4.0 Very Poor Poor

Over 4.0 Very Poor Very Poor
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APPENDIX D

EXAMPLES

D. 1 INTRODUCTION

This appendix presents nine example problems. The examples are in-

tended to familiarize the reader and user with the methods presented in

chapter 3. Section D.2 presents a Field Evaluation Method example, sections

D.3 and D.4 present solutions using the Approximate Analytical Evaluation

Method, and the Detailed Analytical Evaluation Method is applied to several

building structures in section D.5 and D.6.
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D.2 EXAMPLE 1

A. Preambi

e

The example selected here is an old two-story building with exterior,

unreinforced brick masonry walls, a wood roof and a wood second floor. It is

located on a corner with the front and one side facing streets. The rear

faces an alley and the other side is on a property line. The front wall has

very large glass display windows in the first story and a large glass area in

the second story. The side wall facing the street also has large glass areas;

the other two walls are nearly solid. The wood roof and floor systems are

not properly anchored to provide adequate diaphragms.

The rating forms have been devised to assist in evaluating such factors

as mentioned above. Since plans were not available for this building it is

rated only by the Field Evaluation Method. It is rated for Earthquake , Wind ,

and Tornado . Since the Wind rating is rather poor, the rating for Tornado

is somewhat unnecessary but this has been included to demonstrate the use of

the Field Evaluation Method Forms.

B . Data Collection Form

The Data Collectipn Form containing Sheets 1-DC-l to l-DC-12 has been

completed for the building in Example 1 and is included in this section.
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/-DC-1

GENERAL DATA

12.

Facility No,

Address —

DATA COLLECTION FORM
NATURAL HAZARDS EFFECTS

(Extreme Winds^ Earthquakes)

2. Building Name £Xy^A^/'^^^ /

4. City -

6. Zip Code5. State —

8. Date of Major Modifications or Additions^ if any

7. Year Built

9, Building Code Jurisdiction: City [7^ CountyQ StateQ Federal
| |

10. Latitude 11, Longitude

Current Bldg. Use 1/6//r A^^^. Orig. Bldg. Use i//^/<A/Ol>\rry

13, Basement Yes No

No. of Stories Above Basement

14. Height of First Story fS

15. Upper Story Height //

Number of Basements

2. (See also Item A23)

ft.

ft. Special Story Height ft.

16. Is the exterior of first story different from upper stories?

Street Front Side Yes No Other Sides Yes ^ No

17. Approximate Roof Overhang Distance a^Q >^S Side /^

O

18. Proximity to Adjacent Buildings: Sketch Below with North Arrow

North Side TO '
South Side ^ East Side ZO^ West Side ?o'

Note Street or Alley Sides

'^To be filled in by Field Supervisor.

/

CO

1
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/-DC-

2

19. Are plans available? aJO If so, where obtainable

where obtainable

Are original calculations available? //o If so.

Name of: Architect C>f^/<)^otOr^

Contractor t/A//tCA/a u/

Engineer C/h/K/^^**^i^

Regulatory Agency C > 7"^

20. Basic Building Plan

a. Sketch overall plan.

b. Locate shear walls, if any.

c. Locate main frames.

.,. d. Locate expansion joints, if any.

e. Give approximate north arrow and label sides "A", "B", "C", "D", etc.

Show street or alley sides.

f. Note any common or party walls.

g. If plan changes in upper floors, sketch this plan and note level of

change,

(Use additional sheet if necessary)

k

.1^

/50- o"

3& /S-a" = /-za'-o"

r. r.

e— v~ a B 3 t

1- ra-i6S ^ <--o-L:

/5'0"

? r
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/' DC-3

Elevation of Exterior Walls.

Sketch: a. All openings or note pattern of openings,

b. Note exterior finish and appendages.

c. Note material of walls,

d. Major cracks or other damage. (Note if cracks are larger

at one end.

)

e. Note previously repaired damage.

f. Note any evidence of damage to cladding or appendages.

(Use additional sheet if necessary)

50-0

/7"x 26" /s^z-i^ /^/£-/zs /'^r/'-f/?-/

/so '- o I

I

II 1 II II II II 1 II

D
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/5" /6£./£:ykr

2.-0" To 2-0"

/^C) /Z ^ (2. 2'^"'^ ^

(2

/"//V, //aa/S/z-y^; fr^/iJ<r->^'r

/ " ^<^/S - /'d.o<^ Z - £>/46,

.

Ty/^/<^^/^ l/^£p^^ S£ 7^/ (D ^
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22. Elevation of Interior Shear Walls, A/oryS

Sketch: a. All openings.
b. Major cracks or other damage, (Note if cracks are larger

at one end,

)

c. Note any previously repaired damage.
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23. Adaptability of Basement to Storm Shelter. A/O 3j9S£''^£'^>^

a. Floor Over Basement - Concrete Q Other Q
b. If concrete, give thickness

c. Available Space (approximate) sq. ft.

d. Dangerous Contents. Storage of Flammable Liquids Q
Presence of Transformers or Other Dangerous Equipment Q
Other Hazards

None

24. Is this a Vault- like Structure? Yes Q No fvf^

D-8



EXTERIOR WALL SUMMARY SHEET

Exterior Characteristics Side A Side B Side C Side D

Extensive Architectural
Ornaments or Veneer

WALLS

Metal Curtain Wall

Precast Concrete
Curtain Wall

Stone

Brick

Concrete Block

Concrete
1

S
,

Other
1

For Concrete Block and
Brick, indicate
R for Running Bond
S for Stacked Bond

!

1 /Z-

1

ii

Condition of Wall* f 2
t

_________

2.

1
|H

OPENINGS i;

'

Percent of Open Area |

per Story l/*''-<i»0^
r,

1. No cracks, good mortar.

2. Few visible cracks,

3. Many cracks

4. Evidence of minor repairs,
5. Evidence of many repairs.

D-9



/- DC-7

B. SITE RELATED INFORMATION

1, Exposure

a. Centers of large city I I
b. Very rough hilly terrain

c. Suburban areas^ towns, city outskirts, wood areas, or

rolling terrain [
*

|

d. Flat, open country
\_

e. Flat coastal belts
| |

f. Other
| 1

2. Topography

a. Building on level ground
|

t—-
[

b. Building on sloping ground r**""!

c. Building located adjacent to embankment
| |

*3. Geologic formation __ZZZZZIII

*4. Location of known faults: Name
'

Miles
"

Miles

*5. Depth of water table ft. When measured:

"6. Depth of bedrock ft.

*7. Soil type — -

(Month) (Year)

'^8, Bearing capacity IZZZZI P^s.f.^ or " blows per inch

9. Proximity to potential wind-blown debris - Type ^ £

Location /i'MB£-n^ Vw^/eo ro /s/^/erv/ Distance /QO ^

To be filled in by Field Supervisor.
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STRUCTURAL SYSTEMS

1. Material

Concrete Masonry Q

2. Vertical Load Resisting System

I

Bearing Wall
1

Frame

Steel
I I

Wood
| |

Wall and Pilasters Q

For frame system, check one for typical column cross-section

Lateral Load Resisting System

Masonry Shear Wall

Concrete Shear Wall
j |

Plywood Shear Wall I I

4, Floor System

Frame

Concrete Beams p

Deck

Steel Beams I J

Steel Bar Joist
j |

Concrete Flat Plate
|

Concrete Flat Slab I

Concrete Waffle Slab [

Steel Deck
\ \

Wood Joists L.

Wood Plank

Other

Braced Frame

Moment Resisting Frame f

Are resisting systems
symmetrically located? Yes No

Wood Beams
|

i-^
|

No Framing Members

Precast Concrete Beams

Straight Sheathing

Plywood Sheathing

Diagonal Sheathing

Precast Concrete Deck

Concrete Joists
|

Concrete Plank I

Note if concrete topping slab Is used over metal decks or concrete
plank.

D-n
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Connection Details

Bolted

Welded

Metal Clips

Wire Fastener

No Connection

Nailed

Metal Hangers

Anchorage Floor to Walls

Type ti-ai/4.o»/'r' iS.B

Framing Decking To Framing

Spacing

Roof System

Frame

Concrete Beams

Steel Beams J

Steel Bar Joist \
\

Wood Beams I

^-"^
\

Wood Rafters

Deck

Concrete Flat Slab
| |

Metal Decking
| j

Concrete Slab I 1

Concrete Joists

Precast Decking

Steel Truss
| [

Wood Truss I I

No Framing Members
\_

Precast Concrete Beams or Tees

Concrete Waffle Slab

Plywood Sheathing

Diagonal Sheathing

Straight Sheathing I I

Concrete Fill Yes [J No

D-12
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Connection Details

Bolted

Welded

Metal Clips

Wire Fastener

No Connection

Nailed

Metal Hangers

Anchorage Roof to Walls

Framing Decking to Framing

lis

Type ^/s"^ree //eyfDe£> S£c/: /eeL£>fs^A*ci ^y»fe^>^

Spacing 4- - O" o •

D. NONSTRUCTURAL ELEMENTS

1. Partitions

Type

Partial Height

Full Height Floor-To-Ceiling

^ Floor To Floor

Movable

Composition

Typical Corridor

Lath and Plaster \ a^/ Woo p ^rao S

Gypsum Wallboard
| 1

Concrete Block ]~
1

Clay Tile
| |

Metal Partitions 1 1

)( Sroo yt/^CLS /A^ t/^/'^y^ SToMy A/^/l£o TO /^ATe^S '4^0
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2. Celling

Typical Room

Material

Acoustical Tile

Method of Attachment

Gypsum Board
| |

Plaster

Suspended
j

|
Metal Channels |

1^
\ Tee Bar Grid

Attached Directly to Structural Elements
| |

Typical Corridor

Material

Acoustical Tile
[ |

Gypsum Board
| |

Plaster
[]

Method of Attachment

Suspended
\

\
Metal Channels [' >—

'

]
Tee Bar Grid | I

Attached Directly to Structural Elements \

Light Fixtures

Typical Room

Recessed
| |

Surface Mounted
| ]

Pendant (Suspended) r' !

Typical Corridor

Recessed [""j--^
]

Surface Mounted
| j

Pendant (Suspended) I 1

Mechanical Equipment

Location of Mechanical Equipment Room

Basement
| |

Other Floor

Roof r
"

'
"1

Is Equipment Anchored to Floor?

Location of The Following Units

Liquid Storage Tank a/O/VC.

Cooling Tower

Which Floor /

No 0^ Yes Q

Air Conditioning Unit \/^/ji>/0<»<*^ c/f^ /rj
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Roofing

Description

Flat 0^ Arched Gabled If arched or gabled, sketch section.

Pitched Slope ( :12)

Parapet NoQ Yes 0* Height ( ft. in.) Thickness ( /3 in.

)

Material MytSO*>//Z. V Special Anchorage or Bracing Yes
[ [

No 0^
Type

Built-up gravel Gravel Q Asphalt or Wood Shingles Q
Clay Tile |~] Other Q

Windows

Type ^Zawea. ^rarzy. W4LL ^
Fixed Movable aTMS/^S

Frame Material:

Aluminum Q Steel \Pf Stainless Steel [^j Wood Q
Size: Average Size of Casing ( ft. x

*^
^'ft77\ S^S^^^if^J^

Average Size of Glazing ( ft. in. x ft. in.)

How Casing is Attached to Structure

Bolted [_J Screwed LJ Clipped [_] Welded [_] Nailed [J

Glazing Attachment to Casing

Elastomeric Gasket Q Glazing Bead p""]^^Aluminum or Steel Retainer Q
Other LJ

Gas Connection

Flexible Connection to Building Rigid Connection to Building

Automatic Shut-off None Unknown

INSPECTED BY

DATE

FIELD SUPERVISOR
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C. EARTHQUAKE EVALUATION

The mortar on this building was picked with a knife and found to be soft

lime mortar. There was no ceiling in the upper story so the roof construction

could be seen. The type of roof anchorage could also be seen and it is as-

sumed that the second floor anchorage is similar. A sketch was made of this

detail in the Data Collection Form.

It is noted that Wall D has no openings. This is probably a property

line wall. Wall C has only one opening. The other two walls have many

openings. A steel plate could be seen over the large windows of Wall A with

rivet heads, showing that this plate must be attached to a steel lintel beam.

The 1" diagonal roof sheathing indicates that the roof diaphragm is quite

flexible. There are no interior masonry walls, so the diaphragm must span

between exterior walls and will be unable to transfer any significant torsional

effects. The lateral loads then will be resisted by the exterior wall verti-

cal elements and the lateral loads to each wall will be tributary loads. Thus,

the obviously critical wall will be Wall A in the lower story, where there are

only four 17" x 28" brick piers. The difference in rigidity between Wall A

and Wall C is noted in the Symmetry Rating.

The second floor diaphragm consists of both straight sheathing and dia-

gonal sheathing. This combination produces a more rigid diaphragm than the

single diagonal sheathed roof. This is taken into consideration in the

rigidity ratings given on 1-Form FMA-2.

Some explanation of the ratings given for "Other Life Hazards" should be

given. Under "Partitions Other Than on Corridors and Stair Enclosures," a

rating "A" has been given. On 1-DC-lO the partitions are noted to extend full

height floor to floor. This could be seen in the upper story and it is pro-

bable that this occurs in the first story.

The "Glass Breakage" item is rated "C." The large, front, plate glass

windows are very vulnerable. The casing has a projection that appears to be

embedded in the masonry. There is no provision for lateral movement in the

plane of the glass. Thus, it is anticipated that this glass would crack and

shatter if this building were subjected to a strong earthquake.

The "Ceiling" item is rated "B." There was no bracing found, but it is

probable that the metal channels are nailed to the wood girders.

D-1 6



"Light Fixtures" are rated "C." They are recessed and no special bracing

was noted.

The rating "X" for the cast stone ornamentation on Wall A is because the

anchorage is unknown.

A resume of the Field Evaluation is given on 1-Form FME.
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/-FORM FMA-1

FACILITY NO. ^Xy^AiP6£ ^ SITE MODIFIED MERCALLI INTENSITY V// '.

FIELD EVALUATION METHOD

STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATING

VERTICAL RESISTING ELEMENTS

General
Rating (GR) Symmetry

(S)

Quantity

(Q)

Symmetry
Quantity

Rating (SQR)

Present
Condition

(PC)

Sub-Rating
(SRI)Type E w

TRANSVERSE LOADING

£ 4 2 z

LONGITUDINAL LOADING

e 4 / 3 / 2.0 2

NOTES: Symmetry- Quantity Rating (SQR) = -^-i-

2PC
Sub-rating SR-1

TYPE

SQR +
3

A Steel Moment Resistant Frames
B Steel Frames - Moment Resistance Capability Unknown
C Concrete Moment Resistant Frames
D Concrete Frames - Moment Resistance Capability Unknown
E Masonry Shear Walls - Unreinforced
F Masonry or Concrete Shear Walls - Reinforced
G Combination - Unreinforced Shear Walls and Moment

Resistant Frames
H Combination - Reinforced Shear Walls and Moment

Resistant Frames
J Braced Frames
K Wood Frame Buildings, Walls Sheathed or Plastered
L Wood Frame Buildings, Walls Without Wood Sheathing

or Plaster

GENERAL RATING (GR)

Earthquake Wind

1

1

1

or

1

2

1

2

or
1

1

1

or

SYMMETRY (of Resisting Elements)
1 Symmetrical
2 Fairly Symmetrical
2 or 3 Sjnnmetry Poor
3 or 4 Very Unsymmetrical

NOTE: Add 1 (not to exceed 4) to each
rating if a high degree of vertical
non-uniformity in stiffness occurs.

PRESENT CONDITION (of Resisting Elements)

QUANTITY (of Resisting Elements'!

1 Many Resisting Elements
2 Medium Amount of Resisting Elements
3 Few Resisting Elements
4 Very Few Resisting Elements

NOTE: If exterior shear walls are

at least 7 5% of building length,
this rating will be 1.

No Cracks, No Damage
Few Minor Cracks
Many Minor Cracks or Damage
Major Cracks or Damage.

NOTE: If masonry walls, note quality
of mortar - good or poor. If lime

mortar is poor, use next higher
rating.
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FACILITY NO. £xAMPI- ^ / /-FORM FMA-2

FIELD EVALUATION METHOD

STRUCTURAL SYSTEMS - EARTHQUAKE AND WIND RATING

HORIZONTAL RESISTING ELEMENTS

Type Rigidity
(R)

Anchorage &
Connections

(A)

Chords (C)
Sub -Rating
(SR2)

Longitudinal Transverse

Roof A t.5 z 4 4- 4.0

Floors A t.O z 4-

Note: Sub-rating SR2 = Largest of R^ A or C.

Type
A Diaphragm
B Steel Horizontal Bracing

Rigidity - Ratings
1. Rigid
1.5 Semi-rigid
2.0 Semi-flexible
2.5 Flexible

Anchorage and Connections - Ratings
1 Anchorage confirmed - capacity not computed, but probably adequate.
2 Anchorage confirmed - capacity not computed, but probably inadequate.
3 Anchorage unknown.
4 Anchorage absent.

Chords - Ratings
1 Chords confirmed, but capacity not computed.
2 Chords unknown, but probably present.
3 Chords unknown, but probably not present.
4 Chords absent.

D-19



/-FORM FMB-

o

<
c

<
w

Q
I

O CO

H
<
s

ZoM =>
H CO
< o
i-J u
< z>

9
M
<w HM CO

b

<:

o
Q
i-i

Bi
02O

H
X
w

o
M

c

o o

(0

> ^
01 O
I-I m
o
CO

o

^4

CO >~

l-> c
o o
2

c

o o

o
z <u

W i-J

Pj b tJ
>< o <

.it:

y

CQ

u

CQ

HI
JJ

<S}

U CJ

c o
o -<

O O
c o
O .-I

CJ CQ

0 D

c y
•r4 C
01 o
P6 U

(0 0)

to

u

P o
04 U

(U

i-< 0)

<U 3 <S
4J 4J i-H

CO CO Ol

\

u

to JJ

•a T3
O 3
O 4-1

3 M PL4

o ••->

<—t ^ to

O -H i-(

ac H fij

60
c

D-20



FACILITY NO. Bx4'*lP^^ / /- FORM FMB-2

FIELD EVALUATION METHOD

OTHER LIFE HAZARDS - EARTHQUAKE RATING

TYPE OF RISK RATING

Partitions Other Than on
Corridors or Stair Enclosures A

Glass Breakage a

Ceiling s

Light Fixtures

Exterior Appendages and
Wall Cladding* X

X = Unknown

A description of some of the ratings for Exterior Appendages
and Wall Cladding are:

Description
Spacing of anchors appears satisfactory
Size and embedment of anchors satisfactory
Spacing of anchors appears to be too great

!Size and embedment of anchors appears

unsatisfactory
Anchorage unknown
Anchorage corroded or obviously loose

No anchorage

EARTHQUAKE GAS CONNECTION

Present Not Present Not Known
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D. Wind Evaluation

The same Data Collection Form material is as applicable for wind evalua-

tion as for earthquake. A basic wind speed of 100 miles per hour is assumed

with Exposure "B." Because of the light roof and its poor anchorage, and its

poor basic structural rating of 3, the "Effective Velocity Pressure Capacity"

is relatively low. The information necessary for evaluation of the structural

system is given with the earthquake evaluation on 1-Form FME. A resume of

the field evaluation is given in section D.2F.
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FACILITY NO. ^X^AiPL^ / /-FORM FMC-2

FIELD EVALUATION METHOD

OTHER LIFE HAZARDS - WIND RATING

TYPE OF RISK RATING

Glass Breakage 3

Window Frame Anchorage e

Roof Panel Anchorage o

Wall Panel Anchorage

Anchorage of Exterior Appendages ><

A = Good; B = Fair; C = Poor; X = Unknown.

POTENTIAL MISS

I

LES FROM OUTSIDE OF STRUCTURE

TYPE QUANTITY DISTANCE
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E . Tornado Evaluation

Evaluation of this structure utilizes the same Data Collection material

as for earthquake and wind. It is obvious that this building does not con-

form to the requirements of a Vault-Type structure. Because of the light

roof, its poor anchorage and its poor structural rating, the "Effective

Velocity Pressure Capacity" is very low (see 1-Form FMC-1) and the tornado

rating of the building as a whole is "very poor." The anchorage of the cast

stone ornamentation on the front of the building is unknown and rated "Fair."

As noted on the Data Collection Form, there is a lumber yard close by which

could be a source of danger from windblown debris. There is no basement

available as a storm shelter.
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FACILITY NO. £X^M^^£ / I - FORM FMD

FIELD EVALUATION METHOD

TORNADO RATING

EFFECTIVE UNIT VELOCITY PRESSURE
CAPACITY P^ (From FMC-1)

DOES BUILDING QUALIFY AS
A VAULT-TYPE STRUCTURE?

TORNADO RATING
BUILD ING-AS-A-WHOLE

Yes No

BUILDING-AS-A-WHOLE RATINGS

Vault Type Building - Good

Pj. = 40 p.s.f. or over - Fair

Pc = 20 to 40 p. s, f. - Poor

Pj, = Under 20 p.s.f. - Very Poor

HAZARD FROM WIND-BLOWN DEBRIS

Wall Cladding,
Appendages, or
Glass

LOCATION TYPE
NOT

PRESENT RATING

Other
Potential
Debris Not
Part of The

Building

WIND-BLOWN DEBRIS RATINGS

Not Present - Good
Small Quantity of Potential Hazard - Fair
Large Quantity of Potential Hazard - Poor

BASEMENT STORM SHELTER AVAILABILITY

Present Yes Q No 0^
Capacity

•k-k
Suitability

Based on
15 sq. ft. per
person.

"See section

3.2E.
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F. Resume

COMMENTS ON RATING RESULTS : (For resume of structural systems ratings,

see Form FME)

Earthquake

The Field Evaluation Method rates this building "Poor" for its ability to

resist an earthquake of MMI VII. It would probably have some structural damage

in an earthquake of MMI VI. The wood stud and plaster partitions would pro-

bably have little damage in an earthquake of MMI VI but would have some

plaster damage in an earthquake of MMI VII, or greater.

The Other Life Hazards, such as the cast stone parapet ornamentation and

glass breakage, are rated "Unknown" and "Poor," respectively.

Wind and Tornado

This example rates "Very Poor" under the Field Evaluation Method for a

wind of 100 mph wind velocity. Poor roof anchorage is a major factor in this

poor rating. The rating would be much better, of course, for winds of, say,

50 mph. Some glass breakage would be expected in the event of 100 mph winds

and the large window frames might be damaged.

The Field Evaluation of this example for Tornado would not ordinarily

be made where the evaluation for winds of hurricane intensity is "Poor,"

since the wind pressures from a "moderate" tornado are more severe. The

hazard of a nearby lumber yard is noted as a potential source of flying

missiles.
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FACILITY NO ^X4MPL£ J /- FORM FME

FIELD EVALUATION METHOD

CAPACITY RATIOS - EARTHQUAKE AND WIND RATING

General Rating Sub-Rating Basic Structural Capacity
Ratio""(GR) SRI SR2 Rating"

EARTHQUAKE 4 4- 4

WIND 3 t.3 4 J.7 4.5

Basic Structural Rating = GR + 2 (Largest of SRI or SR2)
,

Capacity Ratio for wind shall be obtained from Form FMC-1. For earthquake,
the ratio is obtained from the Basic Structural Rating divided by the Intensity
Level Factor at the site as determined from the table below.

Modified Mercalli Scale Intensity Level Factor

VIII or Greater 1

VII 2
VI 3
V or Less 4

A description of Modified Mercalli Scale is

included on table 3.3.

Capacity Ratio Rating

Capacity Ratio Rating (In Terms of Risk)

Less than 1.0 Good

1 through 1.4 Fair

1. 5 through 2.0 Poor
Over 2.0 Very Poor
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D.3 EXAMPLE 2

A. Preamble

The building chosen for this example is a 6-story steel frame office

structure. Steel trusses clear-span the 54 feet building width. For this

example, as the plans and calculations were available, only the Approximate

Analytical Evaluation Method is used. Some of the pertinent plans follow.

The wind calculations were made for low wind pressures. The lateral resis-

tance in the transverse direction is furnished by the truss-column and knee-

braced column system acting as moment-resisting frames. In the longitudinal

direction, the columns and truss spandrels form a moment-resisting system.

The exterior walls are metal studs and plaster. The roof and floor system

utilize intermediate steel beams with metal deck and concrete topping.

B. Data Collection Form

The Data Collection Form containing Sheets 2-DC-l to 2-DC-12 has been

completed for the building in Example 2 and is included in this section.
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^ - DC-1

GENERAL DATA

DATA COLLECTION FORM
NATURAL HAZARDS EFFECTS

(Extreme Winds, Earthquakes)

2. Building Name

4. City — '

'

7. Year Built

8. Date of Major Modifications or Additions, if any

9. Building Code Jurisdiction: City \PC CountyQ StateQ Federal [[]

10. Latitude 11, Longitude

12. Current Bldg. Use 0^piC^ Orig. Bldg. Use ^/f^^S

13. Basement Yes No

No. of Stories Above Basement

14. Height of First Story /

15. Upper Story Height

Number of Basements /

(See also Item A23)

ft.

ft. Special Story Height A/ef/^S" ft.

16. Is the exterior of first story different from upper stories?

Street Front Side Yes No Other Sides Yes No

17. Approximate Roof Overhang Distance r>/ {> £ Side /\/&^&

18, Proximity to Adjacent Buildings: Sketch Below with North Arrow

North Side t^^n' South Side 7S' East Side 2^e>' West Side tOc'

Note Street or Alley Sides

To be filled in by Field Supervisor.

o
4J

— \
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19. Are plans available? If so, where obtainable jfn.g/V/ 7"^

Are original calculations available? VffS If so,

where obtainable S^6ffA/££^

Name of: Architect Engineer

Contractor

Regulatory Agency

20. Basic Building Plan

a. Sketch overall plan.

b. Locate shear walls, if any,

c. Locate main frames.
d. Locate expansion joints, if any.

e. Give approximate north arrow and label sides "A", "B", "C", "D"
Show street or alley sides.

f. Note any common or party walls.

g. If plan changes in upper floors, sketch this plan and note level of
change.

(Use additional sheet if necessary)

etc.

J2S-o"^ . 7S^YS (? zo'-o'-' /^a '-o
'

, ^P'^^

f=- j 1

I

] 1 I

a -tA

\]S ^:-'/?fO /.2,4J= 3/^/^c£ /^/^/iMf
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21. Elevation of Exterior Walls.

Sketch: a. All openings or note pattern of openings.

b. Note exterior finish and appendages.

c. Note material of walls.

d. Major cracks or other damage. (Note if cracks are larger
at one end.

)

e. Note previously repaired damage.

f. Note any evidence of damage to cladding or appendages.

(Use additional sheet if necessary)

PL.

2""

A/orc: £KP£g/a/^ P/S//J-M- Pi^sPdK i/*JiPss aj^ep^^ise

L £ VATION "W" p/iCJt^^

pp. SQ

ST

—

]

P/zeCy^iP £a^^:/z£P^

£ 1 £VA Tf Of^ "3"



Z- OC-3A

1

\

I
I

Nora: £xr^^/o/( /"//v/s//- /^i/t^rd^ d^y^ess

£ L £ V/1r/o /</ "c

£ i£ V/} r/ O ^ "O
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Elevation of Interior Shear Walls. fVo^G:

Sketch: a. All openings,
b. Major cracks or other damage, (Note if cracks are larger

at one end,

)

c. Note any previously repaired damage.
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23. Adaptability of Basement to Storm Shelter.

a. Floor Over Basement - Concrete Other

b. If concrete, give thickness Z'/z" COXJC. OVC-e. /^e" ST-'i.. O&CK,

c. Available Space (approximate) /O, SOO sq. ft.

d. Dangerous Contents. Storage of Flammable Liquids Q
Presence of Transformers or Other Dangerous Equipment [Tj^

Other Hazards

None

24. Is this a Vault- like Structure? Yes Q No \^
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EXTERIOR WALL SUMMARY SHEET

Exterior Characteristics Side A Side B Side C Side D

Extensive Architectural
Ornaments or Veneer ,

WALLS

Metai Lurtain waii

Precast Concrete
Curtain Wall

Stone

Brick

Concrete Block

Concrete

Other
ST'I SrOo

For Concrete Block and
Brick, indicate
R for Running Bond
S for Stacked Bond

1

Condition of Wall 1 / I /

OPENINGS
-- 2rf/*^ C0

Percent of Open Area
per Story Z*'^ .a<s> % 35%

1. No cracks, good mortar.

2. Few visible cracks.

3. Many cracks

4. Evidence of minor repairs.
5. Evidence of many repairs.
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B. SITE RELATED INFORMATION

1. Exposure

a. Centers of large city | | b. Very rough hilly terrain
[ [

c. Suburban areas, towns, city outskirts, wood areas, or

rolling terrain
[ \

d. Flat, open country |
'

|

e. Flat coastal belts
| |

f. Other | 1

2. Topography

a. Building on level ground
[

t-^^[ b. Building on sloping ground
| |

c. Building located adjacent to embankment
| |

*3. Geologic formation -

Location of known faults: Name - Miles

Miles

*5. Depth of water table ft. When measured:

*6. Depth of bedrock ~
ft.

'''7. Soil type "^^^^^^

(Month) (Year)

'8. Bearing capacity —^— p.s.f., or ' blows per inch

9. Proximity to potential wind-blown debris - Type Li/Aj3 S Yj9f2,Z> Z^^^

Location /)/on.r

^

Distance ^ffC*

To be filled in by Field Supervisor.
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STRUCTURAL SYSTEMS

1. Material

Concrete Masonry Steel Wood

Vertical Load Resisting System

Frame
|
u-^"

|

Bearing Wall
|_

Wall and Pilasters

For frame system, check one for typical column cross-section

Other

3. Lateral Load Resisting System

Masonry Shear Wall
| |

Concrete Shear Wall
| |

Plywood Shear Wall I I

4. Floor System

Frame

Concrete Beams
| |

Steel Beams C

Steel Bar Joist

Deck

Concrete Flat Plate

Concrete Flat Slab

Concrete Waffle Slab

Steel Deck | t-—' I

Wood Joists
\_

Wood Plank f

Braced Frame V

Moment Resisting Frame
|

^-"^^

Are resisting systems
symmetrically located? Yes No

Wood Beams

No Framing Members
|

~
]

Precast Concrete Beams ["" ~\

Straight Sheathing
|

j

Plywood Sheathing | |

Diagonal Sheathing
| |

Precast Concrete Deck I I

Concrete Joists
|

|

Concrete Plank | 1

Note if concrete topping slab is used over metal decks or concrete

plank.
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Connection Details

Bolted

Welded

Metal Clips

Wire Fastener

No Connection

Nailed

Metal Hangers

Anchorage Floor to Walls

Framing Decking To Framing

Type ^UPPt.^ i^^L.oj sr£^L. p£<^K 'Sr££t' S£^^t

Spacing 3 S^^^T

Roof System

Frame

Concrete Beams [ ^
Steel Beams [ /-"^

Steel Bar Joist f

Wood Beams | I

Wood Rafters
| |

Deck

Concrete Flat Slab
[ |

Metal Decking [
*"*

1

Concrete Slab
| |

Concrete Joists
\ \

Precast Decking 1 I

Steel Truss

Wood Truss Q

No Framing Members

Precast Concrete Beams or Tees

Concrete Waffle Slab |f

'

]

Plywood Sheathing
| |

Diagonal Sheathing
| |

Straight Sheathing |
1

Concrete Fill Yes [7^ No Q]
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Connection Details
Framing Decking to Framing

Bolted
I 1 1

Welded

Metal Clips

Wire Fastener

No Connection
1 I | |

Nailed I I f I

Metal Hangers
| |

I I

Anchorage Roof to Walls

Type PooOi,S W£CDjS Sr£^£C VSeJij r€> Sr££L. S^yfMS

Spacing 3 fi^a. 2>ea^4: S/^^^

NONSTRUCTURAL ELEMENTS

1. Partitions

Type

Partial Height

Typical Corridor

IZZJ
Full Height Floor-To-Ceiling ["iii^

Floor To Floor

Movable
| |

Composition

Lath and Plaster
{ )

Gypsum Wallboard |
1^—

^

Concrete Block
\_

Clay Tile
| |

Metal Partitions I 1
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Ceiling

Typical Room

Material

Acoustical Tile
| \

Gypsum Board
[ |

Plaster
|

Method of Attachment

Suspended
[ \

Metal Channels ] [
Tee Bar Grid Q

Attached Directly to Structural Elements
\ \

Typical Corridor

Material

Acoustical Tile
[ \

Gypsum Board
| |

Plaster f""

Method of Attachment

Suspended
\ \

Metal Channels
[

|

Tee Bar Grid \_

Attached Directly to Structural Elements
[ |

Light Fixtures

Typical Room

Recessed
| \

Surface Mounted
| |

Pendant (Suspended)|I

Typical Corridor

Recessed |^ Surface Mounted
| \

Pendant (Suspended)!^

Mechanical Equipment

Location of Mechanical Equipment Room

Basement
| \

Other Floor
[

|
Which Floor

Roof
I

Is Equipment Anchored to Floor? No Q Yes

Location of The Following Units

Liquid Storage Tank aJoa/E

Cooling Tower &e>o^

Air Conditioning Unit B^SBM^ ^^7"
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Roofing

Description

Flat Arched Gabled Q If arched or gabled, sketch section.

Pitched Slope ( ^ :12)

Parapet NoQ Yes Height ( ^ ft. O in. ) Thickness ( Co in.)

Material ^<//> ^Ai^S. Special Anchorage or Bracing Yes
[]J

No

Type

Built-up gravel Gravel Q Asphalt or Wood Shingles

Clay Tile Other

Windows

Type

Fixed [g-^ Movable Q
Frame Material:

Aluminum [T^ Steel Q Stainless Steel Q Wood Q
Size: Average Size of Casing ( 6 -o" ft. x (p'-Cp'' ft.)

Average Size of Glazing ( $ ft, ^ in. x ft. ^ in.)

How Casing is Attached to Structure

Bolted Screwed Q Clipped Welded Nailed Q
Glazing Attachment to Casing

Elastomeric Gasket Q Glazing Bead 0^ Aluminum or Steel Retainer Q
Other

Gas Connection

Flexible Connection to Building @^ Rigid Connection to Building Q
Automatic Shut-off None Unknown

\ [

INSPECTED BY -

DATE
.

FIELD SUPERVISOR -
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C . Earthquake Evaluation

The building had been designed for earthquake using the UBC criteria in

effect in 1957 for Zone 3. These criteria are different from UBC 1973. For

this reason, new calculations have been made.

For the purpose of this example, the building is assumed to be located

where it may be exposed to an earthquake of MMI 9.5. By entering this value

into the formula (2 log 52^ = -1.973 + .375 MMI) (see section 3.3B), the

for the site is determined to be 1.25. This Z^ factor is used for Z in the

UBC formula V = ZKCW (equation 14.1) for determining the base shear. The

total base shear is distributed to each level in accordance with equation

14-4 and 14-5 of UBC. These equations are F^ = .004V^P^^ and

(V - F )w h

F^ = —
. These symbols are defined in Section 2314(i).

E ^^•
i = l

Computations for this example have been limited to determining the proper

horizontal forces and their distribution, critical elements and critical stress

ratio. Overturning of the structure in the transverse direction has also

been checked using the resistance to overturning by the vertical loads as

determined in the original calculations.

The penthouse is two stories high, but small in plan. In accordance with

the provisions in Section 2314(i) of the 1973 Uniform Building Code the pent-

house is treated as a separate structure. Its horizontal reactions are

applied to the roof of the main building.

Since this structure has a 100% moment-resistant frame, a K factor of

0.67 is used for the base shear computation.

The dead loads used for W were taken from the original calculations,

after checking for reasonable compliance with the actual structure.

The horizontal loads in a N-S direction for Column Lines 3 and 4 are

illustrated on calculation sheet 2-AM-E3. On Line 3 the frame columns bend

about their strong axis and on Line 4 about their weak axis. The first story

columns of Lines 3 and 4 were selected as the most critical members by

reviewing the original calculations. These columns had the highest stress
. . / computed stress \

\ allowable stress /
*
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The first story columns, because of their height, normally would be sus-

pect in any case. Similarly, a check of the original calculations for the

clear span steel trusses indicated that the stresses at the ends of the trusses

from lateral force moments could be safely increased in the order of 25%.

Therefore, these trusses were not considered to be the most critical elements.

The steel bents in this structure receive lateral forces in proportion

to their relative rigidities. In this example some bents are more rigid than

others, depending on the direction the columns are oriented. The original

calculations computed the story-to-story deflections for a unit load. The

reciprocal of this is a measure of the relative rigidity. After these rela-

tive rigidities are determined, the horizontal force at each level is distri-

buted to the bents as shown on calculation sheet 2-AM-E-3. The method of

distribution, in principle, is illustrated in detail in the example of a two-

story structure in section 4.4.

The concrete and metal deck diaphragm used here is considered to be a

rigid diaphragm. As such it will deliver torsional loads to the vertical

elements. The center of mass and the center of rigidity for each level are

computed. The eccentricity between these two centers produces torsional

rotation. This results in forces to each bent being added or subtracted to

the transl ati onal forces. This computation had been made on the original

computations. Since fo-r this example only the magnitude of lateral forces

has been increased, the effects of torsion can be directly factored, which

are shown on the diagram on calculation sheet 2-AM-E3. The method of comput-

ing the effect of torsion is illustrated in detail in the example of a two-

story structure in section 4.4.

The code criteria upon which the original design was based, included a

J factor which reduced the axial loads caused by overturning.. This old

equation was J = T=r For this example, J was 0.72. The 1973 UBC criteria

omits this J factor. Except for this, the bending moments and axial loads

due to overturning could have been directly factored from the original cal

culations. This made it necessary to recompute the effect of overturning.

This is shown on calculation sheet 2-AM-E3.
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The first story column on Line 3 was first checked for combined axial and

bending stresses and the stress ratio determined. These are shown on Sheets

2-AM-E4 and D-5. It is noted that the columns on Line 3 are oriented in the

strong direction to resist north-south lateral forces. The combined stresses

in the columns on Line 4 are checked on calculation sheet 2-AM-E6. These are

oriented in the weak way for resisting north-south lateral forces. The stress

ratio for Line 4 columns is higher than that for Line 3 columns. Thus, this

becomes the critical stress ratio.

The adequacy of the diaphragm had been determined in the original calcu-

lations. Because of the comparatively short spans involved, the margin of

safety was quite large and adequate even for these larger seismic forces.

For this reason, no diaphragm calculations are included in this exampe.

Because of the light weight of the metal stud and plaster walls, the

earthquake forces normal to the walls are very small. Wind would govern the

design of these walls. Thus, no computations have been shown in this example

for earthquake. In the original calculations the interior partitions were

required to resist a 5 psf force normal to the walls. As the original calcu-

lations made showed these to be adequate, a stress ratio of <1.0 was given.

Tne metal sun shades are very light and therefore, wind governs the

design of these elements and no earthquake computations aVe made. For this

reason, the critical stress ratio for these elements for earthquake is listed

as <1 .0.

From the limited number of calculations necessary for this example, it is

obvious that the availability of the original calculations saved a great deal

of time in the analysis of this structure even though the earthquake forces

are of a different magnitude and the overturning criteria changed.
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OG-S/GjXJ C/Z/TG-za/A

LOAD C/Z/TG-/Z1A (F-!ZOAy( 0/Z/G,/JJ^C C^C-CCJLy^T/OJUS')

LOA/DS TO /DG-TG-ZZA^/AJC- >UASS 0/=- /^U/C/D/J^Ch /JUCCUOC-S

LOAfOS :

RGJUT^OUSG /ZOOf^ = /Of /s.s./.

PG^JT/'/OUSG- /=-COO/Z - /S3
T'^^ f^COO/Z - //S
JU^/JJ /200/=- s SO
2^0 YO <Z,

T» /=-LOO/ZS - 93
COkV /ZOO/=- - S3

TNG- OGAO AJJ/D L./VG COA/D AX/AC COAOS AAJ/D MOMGJUyS
IJL/ COCUA^JUS A/ZG rAf<GAJ f^/ZOAJ -THG- O/Z/Gt/JUAL. CACCU-
CA V/OJJS.

GA/ZTl-/GtUAf<LG CJZlTGrZtA CCHAPTG/Z Z3 • /9'73 U. /=>. O. )

V - S AC C UV (l<^ - /;

K.-0.(i,7 /QO% A^OA^GJUr /ZG,S/srAJUr f^/ZAMG /^U/C/D/AJG,
T = OJOJU = CP. / X <^ ^TO/Z/GS = O.C^O

C -
' ^-^

-
'^^

- .OS9 'A/AI/J F'O/ZT/OJJ 0/=- TNG f^U/C/DlJUG,

C = O./O XA!JUlJi/UM F-O/Z Z STO/ZV /^'GJJT/VOUSG

SIJJCG = - f./C^ < 3.0 , f^f. = O

STG-GC DG-SlO?JU CIZ/TI^/Z!A

A3TM A-y STGGL.
,

/=-y = 33 x.s.f.

/9a 9 A/3C SPGC//='/CA T/OJU3

MGAyf/^G/ZS TO /^G Cf-/GCf<.G/0

P-//ZST sro/zv cocuMAJs oaj c/jjgs s ^jj/d <^ y\^/-//c/-/ /^avg-
THG N/a^HGS'T ST/ZGSS /ZA)T/OS /JU TA-/G- O/Z/G/UJAl- CALCU-
CAT/OJUS W/CL fi>& C/'/G-C/^G-ZD.
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SG-lS/^/C AJUyALVSlS

5,

O. C.
K.

Fr/-/SG.

PTNS&.
F-LOOIZ

y TH

IZOOF-

Cj. TH

3 /ZD

LOW

ST

13SO

13SO

. lOI

./23

/3C> 2 9. 25

IS. 2S
302*^

13SO

/OS3

3030
<tOS3

C>.S

/S.S
25.3'^

^1 lO

?//0

I30O

.N2\

.OSOj T9S 91. y y2, 901
91.

1

.093 yy a5,2/9 £"3. 9
150.0

.093 s^y S3, 3C>! <j-a. /
193.1

.093 s<y-y <^9 <^l,S03 sy.s
235.C>

.093 a^y 3S 29,(2>45 2a.s
2<i,2.a

.093\

.033 /
9 9<^ 2! 20, 9/<U 13. 9

231.3

25(^.0"^
25.3

231. 3*^

ror^L /^^SG- SA/G-y^/a

l/= Z J<^ C W - LZ5 X .<2,y k .059 X S/y9 = ^^Tc^""^ 25.3'^^ 2S/.3'^

fZAT/O or- SHGA/Z AT /ZOOF- TO WGIG7/-/TS 0/=- /200/=^ A/J/D

A/?}0]/G- -- .OS 3, Tl-fG/ZG/=-0/2G a--0./0 f=-0/2 /=>G-JUT-

HOUSG- IS COJ2/2GCT.
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TO Der&jzAA/juG- THe- SHG-^ias r'o j^rZyA/^G-s 3AJLJn <g^^ az/c- ro

StT/G-/^JZS OrS7-/Z/a>UTCrn -TO -THGr f^/Z^ihK^G-S JAJ^JZO-

Sl^AfZSrlXJCCUrD/JUG, TNG- G-/='/=-G-C7'S 0/=^ TO/ZS/OMJ, -UAVG
f^G-GJU f=>rZO^,^TG-f^ U^/XJOr Tf-ZG /ZGG^T'/l^G ST/f=-/=-AJGSSGS
Of^ TyG F-fZy^MGS /^S Sf-ZOl^AJ fJU THG- O/Z/Gj/JUAL C/^LCULAT/OJUS,
F-OiZ G-XAJ^PCG OA/ L/JUG 3 7^^^ LGl/GL;OlZ/C^fJUAC S/-/G/^/Z
OJL/ L/jUG 3 l^y^S I^.'^'^, 0/Z/C/AJy!:\C Sro/ZV .SNG^/2 i^AS 7?*^
JJGIV STO/ZY .3f^GA/Z ~ ^/.r^ {SHGG-T Z-AJ^-G 2) .'^ JUGW^LljUG
3SHGArZ .JJ^^j^,

SYOIZV 3NGARS

+ 91. 7'

+ V7'

+ 0.3'

+ 35'

+ 21'

C/JUG 3

24. <^'^

3a.

s

5<f.&

<2>0,l

C:>5.0

L/JJG <t-

1 1.
3*^

[7. 7

Z2.3

Z<S>.3

za.a

3f. 2

OVG/Zyi/jaXJ/AJG? A^OMGAJT'S AJU/D axial. LOAOS oju COLUAyfAJ3

OV&JZ TU/ZJUIAJC?, - CIJUG 3 OVG/ZrU/ZXflJUO, • L/AJG 4
sro/zy AXIAL sroezv AXIAL

LGVeL NC-IGiHT o.r.M. EOTM LOAD SHGAIZ o. r.M. ^OTM LOAD
K. 'K kL hC K.

7 14.7' 24. 3<i,Z 3a z <i,.7 If.S 174 174 3. Z
6> 14.0' 36>.3 5[3 377 fd. 2 J7. 7 247 421 7.3
3 14.0' 4<i,S a,5

3

133Z 23.4 22.3 314 733 I3.d>
4- !4.0' 34. S 76.4 2Z9C> 42.

S

2<i.3 3<sa 1/03 20.4
3 14.

0'
(2>0.l 341 3137 3a.

I

2S.3 404 1307 27. 9
2 Zl.O' C3.0 13 <^3 43GO 33.3 31.Z <^33 2l<^2 40.0

D-55



<ZOLUMJU W/<^x202. A - 5^.3?°"

aoCL/A^JU L&AJGi-r/-/ - jy' UAJrh/ZACe-a - BiOTH ntlZG-CTtOJLT^

2
-^'^^ ^ ^ (fO 200 ^'^^ 40200

K- 2.0 K = /.0
X-AXIS y~Axts

3Cc scc^ a>^i3i ax.fsi.d'^

2 9. 29

/2 TT ^ C-^ 23xS0.2^

F-Js - .CC^ /=-y = . <i <^ A 55 = 2/.3 K.S.7.

< -^4— • .'75 F^ -.7:^ x33 -2<^:yS A£.s./.
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AKI^C^: nG-y<^n PCUS L./l/'G- = <^ /3 - F-ZZOM O/Z/Ci/JUAC

AJ-S OVG-/ZTU/ZAJ/JUG7 - S3. 3*^

IDG-^/D P'e^US C-/\/G- - <:f'9"^-^/20/^ O/Z/Cy/JU/i^C CALCUCAT/OXJS

G--iA/ AG-JU/D/JUC = nUG- r-Q TO/ZS/OJU OF- JU'S SG-/SM/C

(SG-G- SA/G-G-r ^-AM'GtFOJZALLOW^aiCG Sr/ZGSSG-S) (A /SC /<i,-/^)

A. _ <^f3/~S-9.<^ . c^. 9S = .a3Cf
Fa. ' /S. ^6> ' 9C>

Otvx - • 'SS (<^9 X /2)/32S . /. S3 _ ^

SG-ZSM/C LOAOS

= .o&a

C^A /.fe^ _ . <3S x(27Sx /Z)/3SS a.(2>3 _

Sr/ZGSS /ZAT/O = /fj^ = - 7<i,(^ O. Z<..
I. 33 -. DC. c
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i^7JUQ/Z ^XIS

yAX/AC: /DG-y^/D /^CC/S C/l/'C- - '^13'^ - f^/ZOM O/2/G^rjUAC.

AJ-S OVC-IZTUfZAJ/JUCf - '^O.O'^

DG-AO PLUS - 2<1."^ -F-ZZOM O/Z/C^IJUy^C O^CCUC^ T'/OJUS

C~-W /^GJU/D/JUC-7 - c^. S"^- DUG- T'O T^O/ZS^/OAJ OF- AJ-S SG/SM/C

Cm>^ = • <S-^"x r X /g ; //2<f. <t- _ Z.I3 _

SGI3M/C. COA/PS

IS.
- .04Z

.SS^ C203 /e )//2<^.'^ I7.0S

Zl. 3C:.
s . 79/

- .008

- L 05C yA/zs /s a/2/ricAc sr/?Gss
JZAT/O /=t?/S CGCUA^AJS.
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FACILITY NO. G-X^M/=*i.C- ^ FORM AMA-1

APPROXIMATE ANALYTICAL METHOD
STRUCTURAL SYSTEMS - EARTHQUAKE RATING

BUILDING DESIGNATION:

Type of
Frame

Type of
Diaphragm

Modified
Mercalli
Intensity

Z
c

Critical Elements Critical
Stress
Ratio

(fe/fa)
Type Location

A Z'/z"CQJUC. /. 2S COL..

TYPE

A Steel Moment Resistant Frames
B Steel Frames - Vertical Load Carrying Only
C Concrete Moment Resistant Frames
D Concrete Frames - Vertical Load Carrying Only
E Masonry Shear Walls - Unreinforced
F Masonry or Concrete Shear Walls - Reinforced
G Combination - Unreinforced Shear Walls and Moments Resistant Frames
H Combination - Reinforced Shear Walls and Moment Resistant Frames
J Braced Frames
K Wood Frame Buildings/ Walls Sheathed or Plastered
L Wood Frame Buildings, Walls Without Wood Sheathing or Plaster
M Other

Zg = Zone factor determined for site from Modified Mercalli Intensity.

Zp = Zone factor from Code.

NOTE: For rating of Structural Systems, use Form AME.
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FORM AMB-1
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FACILITY NO. G->r^M/='LG' Z FORM AMB-2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - EARTHQUAKE RATING

TYPE OF RISK CRITICAL STRESS RATIO RATING*

Partitions Other Than on Corridors
or Stair Enclosures

< AO CrOOO

Exterior Appendages and Wall
Cladding

< l.O CfOO/D

Ceiling juor &/z^G/> /=>oo/a

Light Fixtures UUJ&^y^CGr> CGiLlAJCj

See Form AME - Rating of Critical Stress Ratios.
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D. Wind Evaluation

It is assumed that the structure is located where it will be subjected to

a basic wind speed of 90 miles per hour. Exposure "B." This gives a larger

wind force on the building than was used in the original calculations.

The computations for this example have been carried only so far as to

determine the forces on the building as a whole and determine the critical

element and the critical stress ratio. The lateral force distributions have

been pro-rated from the original calculations. The contributions of vertical

loads are those in the original calculations.

The wind forces qp are taken from table 5, Exposure B, ANSI 1972 for a

Basic Wind Speed of 90 miles per hour for the various height levels of the

building. These are shown in the tables on calculation sheet 2-AM-3 where

the forces are given for each level. The qp values are multiplied by 1.3

to be in accordance with table 7 of ANSI for the effect of both windward and

leeward pressures on the building as a whole. This is done for both north-

south and east-west directions. Because of the greater exposure to north-

south winds, this wind direction is the most critical.

The relative stiffness of bents, centers of rigidity and wind forces had

originally been computed for lesser wind forces and for a different vertical

distribution. However, the center of wind loads at each level was nearly the

same and the small differences in eccentricity were considered negligible.

Therefore, that portion of the wind load at any level going to any bent could

be obtained by a direct ratio of loads. The diaphragm was considered to be

rigid for distribution of lateral forces.

The original calculations were checked to find which elements had the

highest stress ratios (design stresses/allowable) under combined vertical and

lateral loads. Since the vertical loads are the same as for the original

calculations, variations in the lateral forces alone will vary the stress

ratios but not in direct proportion. However, these stress ratios from the

original design calculations serve as a very good clue.

The highest stress ratios in the original calculations occurred in the

first story columns in Lines 3 and 4. There was considerable margin of safety

in the horizontal trusses and their end connections so these were not in-

vestigated. A check was made, however, on the fourth story column on Line 3

which in the original calculations had the highest stress ratio in the upper

stories.
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The stress ratio for the new wind load criteria was found to be highest

for the first story columns on Line 4 and these are the critical elements for

the building as a whole.

The adequacy of the exterior steel stud and plaster walls was checked at

the penthouse where the wind load was the highest and the vertical span of

the studs the greatest. This computation is shown on calculation sheet

2-AM-W9.

Computations for uplift on the roof were not made because the uplift

forces are less than the dead load, as indicated in the original calculations.

The precast concrete panels are attached to the steel frame in such a

manner as to permit lateral sway of the frame. For normal loads, the panels

are attached to the lower flanges of the spandrel beams with clip angles and

5/8"0 bolts at 3 ft centers. These connections were designed for a 15 psf

wind which at this first story level is greater than the wind force the

structure is being checked for. For this reason, the stress ratio given is

simply <1 .0.

The exterior architectural fins or screens are anchored by complicated

steel details to the main frame. Since the upper stories of this building

were designed for a 20 psf wind pressure which is approximately the same

criteria for which the building is being checked, no additional calculations

are made and the stress ratio for "Anchorage of Exterior Appendages" is

noted as <1 .0.
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PC-JUTHOUSC- /ZOO/=- - 91 /o.S.-P

/^G-JUY!-/OUSC=- F-C^oa/Z. = I03 - UJCLUDIXJC, J-^G-CNAJU/C/f^L
•7 -Tf^ r-COO/Z fOZ "

>U^/>C/ /ZOOf^ - 75 "

'Z'^'=' YO (^^'^ J=^COO/ZS - 73 "

COW /ZOOf^ = 75 >'

LIVG- LOADS
JZOOr-S - 20/D.S.P.
r-cao/zs - so "

TA/<? fDC-A/D AjUn Cri/C- COAn AXiAL. LOA/DS AAJjO AytOMG-AJTS
/J-/ COCOA/CAJS A/ZC- TAfCe-AJ /=-/ZaAyf Yf-/G- O/ZIC/JUAL. CACCUt. -

ATIOAJS.

WIAJD CfZtYG-rZ/A (AMSf A SS. / - /9'rZ )

&ASIC W/JU/D SfG-G-a - m./o.h. G-X/=>OSU/ZG- '/=>'

G-F-F-C-Crii/C- VG-C.OaiT\^ P/ZG-SSCf/ZG- j^T ^O/^. tS-i^G-VAT/OM

G-XYG-/ZAJAL. P/ZG-SSU/ZG- COGf='f=-lC/GJUTS P-O/Z WACLS
, Cjo

w/AJ/Dy^y^rza wall, « o.s
CGc-WA/zn WACL = o.s
TOTAL. nGSfChAJ W/JUO = 1-3

UPL/f^T P/ZC-SSU/ZG COGP-f^-JC/GJUTS OJJ /ZOOP- - -O.7(SGCr.<i.S.3.Z.0

COCAC P/ZGSSU/ZG OJuf l^ACCS AT CO/ZAJG/ZS ^ -Z.OCsGCT: O.. S. 3. f

)

STGGC rDG-S/ChAA C/Z/TG/Z/A

STlZUCrurZAL S-TGGC -ASTA^f A-7, P</=33/c.s./., /9c:^'9 A/SC
SPG^CIPfCA TtOJUS

STGGC STUOS - A IS/ SPGC/P/CATfOAJS P-O/Z Tf-/G r>GS/GfJJ OP-
COCO P-O/ZAyfGO STGGC ST/ZUCTO/ZAL Ay(GA//?>G/Z5

•

19<^S GO.

AJGJ^p3G/Z3 TO r^G CHGCf<.Ga

p-lfZST AAMD P-OU/ZTN STO/ZV aOCUA.y(AJS OA-/ C/AJG-S 3 AAJO
4- WHiaH HAVG THG hltCh/GSr ST/ZGSS fZAT/OS iAJ Tf^G 0/ZlG,lJU-

AC CA\CaUCA^TlOAAS W/CC FbG CHGCKGO.
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JUOfZTH C-L.G-V/^TfOJU

Hy^TCHC-n ^/ZC-y^ 3HOWS VA/Z/z^T/OJUS fAJ P/ZG-SSU/ZG- OAJ TNC-
P/ZOF-fLGr
US!JJa, SrG-/=' f^UJUCT/OJU /^(S-VHO/D - /='/ZG-SS(J/ZC- CH/^JUCG-

LG-SS TN^JU 2.S .\ CO&F-F-fC/GJUT OJU L&GWA/ZO WALL- O.S
coGFF/ciejur oju w/judiva/?d wall -0.6

1.3% --F/^^SS(//ZC-

OJUfSJlLDUJC,
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JU-S W/JJO

HerlCHT r/z/zi.
»&/(^f/r

Le/JQT/i w/x/zD f^o/acc-
/.32p.

ST'O/ZV
S-UG-^/Z
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/0.3S
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/sa
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T=> //O 2a /'f.d.S 25,S2S '=f2,(2>

7 9/. 7 /C,.S S<2>.S 29,03C> 7/. 7

77 2<?
/9

9.35 3<2>.S /<i>,<4-32
<i>, 973

/9 /9,S33 //<f.. 7
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IZ.O
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2-AM'

TO OC-TG-JZA^/JUC- Tf-/C- ^fJG-A/ZS TO JF'/Z/^M'G-S 3 y^i/J/D .

^a/zr-rojiJ TO thg-z/z /ZG-c^TryG- sTif^^f^^j^c^s-G-s. Tf-iG- sto^y
SHC-^/ZS, /JJCCU/D/JJC^ TNG- G-F-P-GaT^ 0/=- TOJZS'/OJU, Ua^I^G^GGJU
PJZO/Zy^TGiO l/S'/JUO, TMG JZGLATIVG Sr/f=-7='JUGSSGS OF- THG
/=^y£i:A^GS AS SHOVVJU lAJ TNG OIZJC^IJJ^C CAC^CUC^T/OJUS. F-O/Z
GXA:MP>C-G OJU C^/JJG 3 7 (.GVGL ) 0/Z/C^JJJ/<]L sng^/z
OkJ c/JUG 3 W/^ s f/.ss!^ o/zicriju/^c STorzy sN&^TZ yv^s <=f-2f-

'

AJGW Sro/ZV S/VGA/Z = 90, 7'^ (jSHGGT Z-y<i\M- W3) JUGWU/JG
^z-

@
7

5

4

3

SYO/ZV SNGAIZS
LIXJG 3 Ll/JG

9/. 7

'

+ 77'

+ 33'

+ 2!'

'^0.7 79-

z 25,

a

d>7. 3 3 2.3

79.3 37.S

9<i>.0 4S.a

OVG/ZTU/ZJ^/XJG, MOMGJUrS A^JUn AXIAL LO^/DS OJU COCCJX<(JJS

OVGfZTUlZJJfJJG) -LIJUG 3 OVGlZTLr/ZJLf/JUC - LtJUG 4-

sro/zv AXIAL. STO/2V AXIAL
t.GVGL StfGAI? O TM LO/dD SHGA/Z OYAA EOYM L.OAO

K 'K, 'ML K. K. 'fC hL

7 7' 3<iO 3<2>0 7-^ //. 7 17Z J72 3.2'^
<^0.7 S70 930 17. 2 19.4 ?72 444 a. 2

y<7. o' S4.Z 759 /<^89 31.3 25.3 3<2>l SOS 14. 9
949 26,33 4S.9 32.3 458 1257 23.3

3 79.3 71ro 3 74S C9.4 37.S S2 9 173<^ 33.1
2 9<2>.0 20f6> S7<i>4 lO<i>.7 45.3 9<^2 2743 SO. 9

D-67



AX/^C : OG-^/D /^CU^ L/VC- - 'T-ZS'^ - /^-/ZOAX O/Z/C^/J^yiSL.

GcL/C^ T'/oxys
jLJ-3' ovG-zzyu/aAJ/AJc-f ^/ac.v^

OCr/^fD /='CUS C/WG- - '^'9"* - /=-/eOAA OfZ/G? IJU/i\L. CALCUL/^TfOJJS
AJ-S" W/JJ/D - <f^OC - P/ZO/a/fiTG/D /='/ZOM 0/Z/C}JU/!\L Cy^LCUL^T/OJUS
C- - W f^GJUD/JJCr- £. J'^-OUG TO T'O/ZS/OAJ 0/=~AJ-S' W/AJ/D

(SGG SHC'GT F-O/Z /^CCOU\/^B>CG Sr/ZGSSC-s)(AlSC /.cS -/a)

PcL _ /0(2>. -r/S9.'^ . /.so _

Fh. ' IS. 9(^ ' /S. 9<^

r fa, \^ ' /, S.7S \ -Zl.O^
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A^JJJO/Z- /^XJS

^C-AJa/AACh A^OA^G-AAr\S \

/DG-^/D F'CUS C/yC- = 2<^'^ -/='/ZOA^ 0/a/0,!AJ^L. CALCUC^T/OAAS
AJ-S W/AA/D = /94"'^-/=>/aO/ZATG/:) F-/eOM O/S/C/AJAL CACCOL/^TOAJS
C--W &G-AA/D/AAG, = '^.<^'*^ - /DCAG ro TOJZS/OAA OF- AJ-S l/^/AJ/D

^rvzG-ss /a^y/os /=-o/z ^xi^c jAajo &gaa/:>/aj<::-,

fee _ <z !SyS9. <z _ <£. <?S _

9(^ 1:5. 9<^

D-69



W/JUD AJUALVSIS

Ajun^ MiJunjETAxes
aocux^j^ w /<f- X /so

ryy = 3. 99"

'^o zoo = ./a

rx
f^£y . /x fOx /e _

Cr - 33
^ 731. <^

F-c

30. 6^
^^ 1 3/.

a

-2

aK/3&.<:^>

At 3 c /, s. /. 3. /

2 9. SV
/.(^7+.0&S -.00/

_ / IZiT- X 29 X /O'^ ^ G

F-hK- • <S<^ = - <^<2' 33 = 2/. <3 /<. 5.1

FOIZ -j^ < S=- .'. F/r,y = .ySF^ = . 7SF</ -. 7Sx 33 = 2<t.7S k.s./.
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i^OAJOS OJU cacOA^AJS - C/JJC- 3 - <7-'^^ STO/Z'r^ ;

Oe-y^O f'CUS L-Zl^G- -<37'^ -f^/ZOAyf 0/Z/G,/JUj^C CACaULAT/OJU^'
ju-s w/JUJZ) = /3S.<^ -/='/so/eArG-o y^/zoM o/z/c^/jual calculay/ojus
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3T/ZGSS /Z^-r/OS /='0/Z 4^Xl^C ^JUfD /^C-AJ/Zi/JUCy

t3&G SH&GT e-AM-W7 J=-07Z. ^CCOI>VA/^CG 3r/ZC'S3GS)(AISC /.<2>-/q.)

<^/Zy£[V/ry C0AO3

fib>^ _ .as<.8yx/z)/zfo _ 3.-7 _
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M/^XfMU^ HG-/Gjl'/T OF- STCy/OS /='G-AJT/-/OUSGr F-COOfZ TO
J=>G-JUTHOUSC- /ZaOF- - 73'- 3"

W77J7J~:^o/acc-. /^-/zoay /^jU3i /i^ss.f' r97e - p/zc-ssu/zg-
COC-F-F-/C /G-JUT, = C/3 = -Z.O AT CO/ZJUC-/ZS.

^CCO)/\/^^F>LG S'TfZC-SSC-S :

IXJ ^IS I - ^C-cr/OAJ 3. 2 (h) ^/t -- ^-^^7^ ^ 13.37

'^^ll = < IS. 37 -{^^ -- S0.3<i > /S.37

Fc = SO \o.7c2>7 ' Z-C.^ X /<§- 37 ^ifs'Oj - 2/, ZZS /=>.s.l.

ALLOWA/^LG- F-LGXU/ZAL ^ 21, ZZS >i /. 33 = Z8,Z30 p.3./.

/=>GAJOlJ^a-, MOAAGA^T DUG TO W/JUO P/ZGSSU/ZC- /=> :

AY= ^'^^^ ^ /,33 (-S<J-) = 2 990 -/^.-/bs

Z990 ^ 12
J=iGAy/D/AJai ST/ZGSS =

-7^3- '=f-S,/<i^Z /?. 5-./.

ST/ZG-SS /Z/:)T/0 =
'^<^>^'^^ ^1.7/ a^Z/TfCX^L.
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FACILITY NO. EXAMPLG- Z FORM AMC-2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - WIND RATING

TYPE OF RISK CRITICAL STRESS RATIO RATING

•k

Glass Breakage

Glazing COMFLiAA/C6-

Window Frame Anchorage <t.O C7OOO

Wall Cladding Anchorage </.o QOOO

Anchorage of Exterior Appendages </.o CjOOD

Exposed Walls L 7/ POO/Z

Canopies and Eaves Ji/OJJ&

*
POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE

TYPE QUANTITY DISTANCE

JJOAJG-

See Instructions for ratings.

CRITICAL STRESS RATIO RATING

< 1.0 Good

1.0 to 1.5 tair

> 1.5 Poor
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E. Tornado Eval uati on

The design forces for tornado for this example are direct horizontal wind

pressures of 80 psf on the windward side and 50 psf on the leeward side. The

uplift pressure on the roof and horizontal surfaces is 172 psf. The basis of

this criteria for moderate resistance to tornadoes is explained in section 3. 3D.

This building has a moment-resisting steel frame available to resist lat-

eral forces. Calculations were available for earthquake and for a lesser wind

pressure. Calculations are made for the tornado forces at each level.

Original calculations show a distribution of horizontal forces to the indivi-

dual bents based on relative rigidities. This same distribution (percentage

of total load to a bent) is used for tornado forces.

The critical members as determined from the original wind computations

were the first story columns on Line 4. This bent has columns oriented the

weak way in resisting north-south lateral forces. A load diagram is shown

for this bent and the corresponding bending moments in the columns are com-

puted. The axial loads for overturning are also computed and the vertical

loads are taken from the original calculations. These have been checked and

found to be reasonably accurate. The columns are checked for combined

stresses and the stress ratio computed. The allowable stresses are based on

plastic design criteria.

The uplift on the roof could be critical since this exceeds the dead

load. The roof trusses are braced only at mid-point and the capacity of the

lower chords to take compression checked. One intermediate penthouse roof

beam is also checked for uplift. For uplift on the total building it was

found that sufficient dead loads are provided by the roof, sixth and fifth

floors so that no net uplift occurs below the fifth floor.

The "Other Life Hazards" have not been calculated. The glazing, wall

cladding, exterior appendages, window frames, and their anchorages are satis-

factory for the usual heavy winds, but for positive and negative pressures

more than twice that of most winds considerable damage should be expected.

The horizontal portion of the projecting canopies at floor levels is sup-

ported by steel sections cantilevered from the main steel frame and probably

would not become airborne.
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The exterior steel studs of the penthouse would be expected to fail in a

tornado since the stress ratio for wind analysis was high.

Reference is made to section 3.3D where these items are discussed in

greater detai 1

.

The metal deck anchorage is checked for uplift. There is no accepted

value for tension on puddle welds of this type, but it appears reasonable to

assume that this tension value would be approximately equal to the shear

value.
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oe-s/c^AJ c/z/re-zz/A

pc-xj-THOusGr- /zoa/^ - <? r /0.5.-P.

WIXJOW/^IZD SJOC- - so fo.s.fi.

L&C-WAfZD S/nC- - p.s.-P
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7df

P.OOP-^
P'COO/S.S

?0 /=>.3.fi.

so /o.s.A
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-ro/zjuAoo c^ire-izAL. j^jec-ssu/zc- nrsir/zi/^uy/oju

HC-IGNT P/2GSS.
P- 5. F-OJSCC-

130 9.5 27 33, 3<^5'*^ 33, 3*^

/° no /30 /<?.<^^ 27 S/, 2Z 3<4.a

130 /<2>.S 27 57, 9/S
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TO/ZAJ^OO AXJ/^LVSfS

TO OG-7'G-/ZMJJUG' THG- ^UG-^/ZS TO /=-/Z^/^G- a DUG- TO THG-
T/Z^JUSVC-ZZSG- (JU-S) TO/ZAJ^/DO LO^/DS", T/-/G- STO/Z'r^ SZ-ZG-^/ZS
A/ZG- n/sr'/zifhur'G'/:> to thg- f^/Zy^A^G- iju f='/zo/='o/sT/OAJ to
TNO-l/Z /ZG-La^T/VG- ST//=-/^JJG-S'SG'S. THG- STO/Z^ Sl-/G-/r:\/e2
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FACILITY NO. ^>VW^/^^6^ Z FORM AMD-1

APPROXIMATE ANALYTICAL METHOD
RATING FORM - TORNADOES

SYSTEMS CRITICAL STRESS RATIOS*

SYSTEM

Roof

Roof Anchorage < /.o

Floor

Floor Anchorage II It

Vertical Resisting Element 2. 3

Anchorage to Footings </.o

Footings <L/.0

Use highest Critical Stress Ratio.
For Structural Systems Rating - Tornado, see Form AME.

= Capacity required to resist tornado forces.

= Capacity based on design criteria.
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FACILITY NO. 2 FORM AMD-

2

APPROXIMATE ANALYTICAL METHOD
OTHER LIFE HAZARDS - TORNADO RATING - h/oT (taA^^dT^O

TYPE OF RISK CRITICAL STRESS RATIO RATING

Glass Breakage*

Glazing*

Window Frame Anchorage

Wall Cladding Anchorage

Anchorage of Exterior Appendages

Exposed Walls

Canopies 6e Eaves

POTENTIAL MISSILES FROM OUTSIDE OF STRUCTURE

TYPE QUANTITY DISTANCE

*See Instructions for ratings.

CRITICAL STRESS RATIO RATING

< 2.0 Good

2.0 to 3.0 Fair

> 3.0 Poor
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F . Resume

Earthquake

This building has been evaluated for an earthquake of MMI 9.5 which is

quite severe. It rates "Fair" in its capacity to resist this earthquake and

would rate "Good" for earthquakes of lesser intensity.

The Stair and Exit Enclosures rate "Good" for earthquake. Except for the

unbraced ceilings and light fixtures, the Other Life Hazards are rated "Good."

Mind

This building has been evaluated for a Basic Wind Speed of 90 mph with

Exposure "B." The Structural Systems rating is "Fair." The Other Life

Hazards are rated "Good" except the high steel stud penthouse walls which

are rated "Fair." No potential wind blown missiles were noted near this

site.

Tornado ...

This building has been evaluated for moderate resistance to Tornado

using an uplift force of 172 psf on the roof and a direct horizontal force

of 130 psf on the building as a whole. Ultimate capacities were used for f^

values. The highest stress ratio was found to be in the first story column

on Line 4. The fy/^, ratio is 2.3 and the rating for Tornado is "Fair."

Other Life Hazards from Tornado were not calculated in this example,

but from experience and judgment it is probable that a good deal of glass

would be lost and that there would be considerable damage to exterior metal

stud and plaster walls and the exterior appendages.

It is noted that the Tornado rating of "Fair" is the same as that for

Wind, even though the Tornado forces are much greater than the Wind forces.

This is because consideration is given to the short duration of Tornado

forces and the probability that Tornado forces will not act on all of the

building at the same time with the same intensity.

The calculations show that the metal deck will not be stripped off due

to the Tornado suction. However, little is known about the bond of concrete

to metal decks and it is probable that some of the concrete fill would be

stripped from the metal deck.
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The attachment of the roofing felts to the concrete could not be deter-

mined from the plans and specifications. If not unusually well mopped down,

it is possible that the roofing would be stripped from the concrete topping

if subjected to suction forces from a tornado.

D-87



FACILITY NO. (rXAM/^L£- g FORM AME

APPROXIMATE ANALYTICAL METHOD
CRITICAL STRESS RATIOS - STRUCTURAL SYSTEMS

Critical Stress Ratio Rating

Earthquake

Wind A /

Tornado Z.3

RATING OF CRITICAL STRESS RATKDS

Critical Stress Ratio Earthquake or Wind Tornado

Less than 1.0 Good Good

1 to 1.5 Fair Good

1.5 to 2.0 Poor Good

2.0 to 3.0 Very Poor Fair

3.0 to 4.0 Very Poor Poor

Over 4.0 Very Poor Very Poor
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D.4 EXAMPLE 3

A. GENERAL DISCUSSION

This example is a building simulation to demonstrate in the most simple

fashion the manner in which buildings having irregularities in dynamic charac-

teristics will be analyzed for earthquake resistance using the Approximate

Analytical Evaluation Method. A portion of a long 4-story building is assumed

to have moment-resistant frames in both directions. The building is also as-

sumed to have shear "walls as a primary shear resisting system above the

second floor in the transverse direction.

In order to determine the equivalent size of force input to evaluate
05

the building, it is assumed that the 1 973 UBC base shear factor C = ^-7=^

for a building with uniform dynamic characteristics can be approximated by

a single degree-of-freedom spectrum of S^ = ^7=^ ~ O.lOg. In other words,
V Tm

if the modal responses of a dynamically uniform building to the empirical

single degree-of-f reedom spectra are combined by the method of the square

root of the sum of the squares, the resulting multi-degree of freedom

response will be approximately that specified in 1973 UBC. If other spectra

are determined as being appropriate for comparison with code design resist-

ances (see section 3.4), these may also be used. The example is carried

out to the point of indicating the shears and moments to be used for

evaluation.
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ST£Pi 4 TV/yC^/ T /^/PVS SSff^ Cff/?PJ£P CUT Sf ^ COMFUlU^
pP0G/^/1/f^ /-'OP r^^i^ £)(f}jt}pi£.

EXAMPLE 4

PROGRAM FRESH
FREQUENCY AND MODE SHAPES BY INFLUENCE COEFF.

INPUT DATA

DIAGONAL MASS MATRIX
.'+0373 .57971 . 57971
FLEXIBILITY MATRIX
.tt623E-02 .4623E-02
.4623E-02 .46576E-02
.%23E-02 .'+6576E-02

.4623E-02 .i+6576E-02

.5176

.it623E-02 .4623E-02
.%576E-02 .1+61+76E-02

.'+6922E-02 .46922E-02

.%922E-02 .tt7268E-02

ASSUMED SHAPES FOR DESIRED MODES
.99 1.026 1.099 1.21

.995 .^71 -.85 -2.276

.998 -.395 -.958 2.191
1 -1 1 -1
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3-ef

OUTPUT

MODE NO. 1

FREQUENCY= 10.1583
NORMAL COORDINATES

RAD/SEC.

19 ITERATIONS
l.OOOOOOOE+00
2.00853'+7E-15

1. 10863'+1E-15

2.2389059E-16
MODE SHAPE

. 98826599

.99W3791

.99815195
1

2 0 ITERATIONS
l.OOOOOOOE+00
2. 00853'+7E-15

1.10863'+1E-15
2.2389059E-16

<<<<<<>>>>>>

MODE NO. 2

FREQUENCY= 188. 76^+9

NORMAL COORDINATES
RAD/ SEC.

19 ITERATIONS
4.2399100E-13
l.OOOOOOOE+00
1.8948193E-13
l.tt337807E-14

MODE SHAPE
1.0^+93652

.53^+89924

-.36186'+31

20 ITERATIONS
tt.2399100E-13

l.OOOOOOOE+00
1.8948193E-13
1.4337807E-lit

<<<<<<>>>>>>

MODE NO. 3

FREQUENCY= 336.9828
NORMAL COORDINATES

RAD/SEC.

19 ITERATIONS
1.2tt73371E-07

3.6632386E-07
l.OOOOOOOE+00
3.2633389E-06

MODE SHAPE
1.2316926
-.71291092

1.0336953
1

20 ITERATIONS
1.2tf7'+247E-07

3.663'+957E-07

l.OOOOOOOE+00
3.2635679E-06

<<<<<<>>>>>>
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MODE NO. h

FREQUENCY^: t+22. 0058
NORMAL COORDINATES

RAD/ SEC.

19 ITERATIONS
3.8224t+L2E-02

1. 122537'+E-01

1.4099453E-01
l.OOOOOOOE+00

MODE SHAPE
1.6497059
-2.'+419968

2.1894015
-1

<<<<<<>>>>>>

RUN COMPLETE.

2 0 ITERATIONS
3.8224412E-02
1. 1225374E-01
1.4099453E-01
l.OOOOOOOE+00

f^OAi coMFor£fi OUTPUT r/f£ /^/?£^0£^U5(ra^/i.7is/sfc)are

it. ^4

8) SP£CT/?AL MOJ^M /i/V^LYSIS
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3-£6

r-ff,
r /^£}r(//^ffi pB/?Joo /y Moo£

5^^-/=" H/JS 6££^ c/i/?j?jep oor er ^ compute/?

EXAMPLE 4

FLEXIBILITY MATRIX

4 .62300E-03
4 .62300E-03
4 .62300E-03
4 .62300E-03

4 .62300E-03
4.65760E-03
4.65760E-03
4 .65760E-03

4 .62300E-03
4 .65760E-03
4 .69220E-03
4 .69220E-03

4 .62300E-03
4.65760E-03
4.69220E-03
4.72680E-03

>>RESPONSE TO MODE NO. 1

SPECTRAL ACCELERATION 26.140 IN. /SEC. /SEC.

LEVEL
4
3
2

HX(IN)
144
144
144
144

WX(K)
156
224
224
200

PX
1.000
.998
.994
.988

FX(K)
10.6
15.2
15.2
13.4

VX(K)
10.6
25.8
41 .0

54.4

OTM(IN-K)
1529
5248

1 1 149
18988

DEFL(IN)
.2543
.2540
.2531
.2516
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>>RESPONSE TO MODE NO. 2

SPECTRAL ACCELERATION 36.640 IN. /SEC. /SEC.

LEVEL
4
3
2
1

HX(IN)
144
144
144
144

WX(K)
156
224
224
200

FX
-1«000
-.362
.535

1 .049

FX(K)
-3.1
-1.6
2.4
4.1

VX(K)
-3.1
-4.7
-2.3

1 .8

>>RESPONSE TO MODE NO. 3

SPECTRAL ACCELERATION 38.640 IN. /SEC, /SEC.

LEVEL
4
3
2
1

HX(IN)
144
144
144
144

WX(K)
156
224
224
200

PX
1 .000

-1.034
-.713
1 .232

FX(K)
.2

-.3
-*2
.3

VX(K)
.2

-.1
-.3
.0

OTU(IN.K)
-443
-1117
-1450
-1187

OTII(IN.K)
31
16

-30
•^8

OEFL(IN)
.0081
.0082
.0084
,0085

DEFL(IN)
.0001
.0001
.0001
.0001

>>RESPONSE TO MODE NO. 4

SPECTRAL ACCELERATION 38.640 IN . /SEC . /SEC

.

VEL HX(IN) WX(K) PX FX(K) VX(K) OTM(IN-K) DEFL(IN)
4 144 156 -1 .000 -.6 -.6 -85 ,0020
3 144 224 2.189 1 .9 1,3 97 ,0021

144 224 -2.442 -2.1 -.8 -19 .0020
1 144 200 1 .650 1 .2 .4 45 .0020

—SUMMARY

—

LEVEL ROOT OF SUM OF THE SQUARES ABS SUM OF TWO LARGEST MODE
NO SHEAR(K) OTM(IN-K) DEFLdN) SHEAR(K) OTM(IN-K) DEFL(IN)

4 11.1 1594 .2545 13.7 1972 .2624
3 26.3 5366 .2541 30.5 6365 .2622
2 41.1 11243 .2532 43.3 12600 .2614
1 54.5 19025 .2518 56.3 20175 .2601

RUN COMPLETE.
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D.5 BUILDINGS USED TO DEMONSTRATE THE DETAILED ANALYTICAL EVALUATION METHOD

A. Earthquake Damage Evaluation Buildings

The buildings used in these example problems are each described in de-

tail in [D.l]. Six general structural types have been studied. The types

are: (1) Moment Resisting Steel Frame, (2) Braced Steel Frame, (3) Moment

Resisting Concrete Frame, (4) Concrete Shear Wall, (5) Concrete Frame with In-

fill Walls and (6) Masonry Load Bearing, Since the damage in each of these

buildings is to be evaluated for the San Fernando Earthquake -- February 9,

1971, each section presents a brief qualitative summary of building damage.

Steel Frame Building - Moment Resisting

This steel building is described in [D.l] in a technical paper by

William E. Gates entitled Building Report No. 32. The paper presented the

results of a detailed analytical model of the building and compared the cal-

culated dynamic response with that recorded on strong motion instruments

during the San Fernando earthquake. Earthquake and ambient natural periods

for this building are available in [3.50] and [3.51].

Building No. 32 is a 16 story office building. A typical floor plan is

shown in figure D.l with North-South and East-West elevations shown in

figure D.2. The vertical load carrying system is a three-dimensional steel

space frame. Lightweight concrete slabs are used in composite construction

with the beams of the frame to support the floor loads and to form a rigid

floor diaphragm under lateral forces. The four frames around the perimeter

resist all lateral forces as moment resisting frames. The frames are con-

structed from deep welded plate girders and standard wide-flange columns.

All connections are full moment connections obtained by welding the girder

flanges and web to the column.

Estimated cost of the building when constructed in 1970 was four mil-

Ifan dollars. The building is located in the San Fernando Valley and is

approximately 17 miles from the February 9, 1971 San Fernando earthquake

epicenter. Soil site conditions are mainly clayey sands and silty sands.

The building rests on Raymond step-tapered piles averaging 54 feet in

length. Peak ground acceleration in the longitudinal and transverse dir-

ections during the San Fernando earthquake were 13.2 and 15.3 percent

gravity, respectively. Corresponding peak roof accelerations were 22.0 and

23.1 percent, respectively.
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The following conclusions are quoted from the paper by William E,

Gates

:

" 1. Calculated first mode, dynamic force response exceeded cur-
rent 1970 Uniform Building Code seismic force values by 70%
in the North-South direction, and by 120% in the East-West
direction.

2. The envelope of dynamic maximum force response exceeds cur-
rent code design forces by an average value of 110% in the
North-South direction, and by 170% in the East-West direction.

3. Maximum stress levels in 30% of the members in the North-South
frames were calculated to have exceeded yield values at least
once during the earthquake. In the East-West direction, 80%
of the lateral force resisting members were calculated to have
exceeded initial yield stress.

4. Columns reached initial yield stress before the girders.

5. The general performance of the structure was linear-elastic
with only minor lengthening of building periods during the
earthquake.

6. A significant portion of the maximum building response was in
the second and third modes. In fact, the story forces produced
by the second and third modes exceeded the first mode values in
both of the horizontal directions of building motion.

7. Structural damping was found to vary from mode to mode with the
higher damping values associated with the longer period or funda-
mental modes.

8. The office tower and adjacent parking structure are known to have
impacted at the 5th floor level during major North-South building
motion. This was evident by the marks left from building pound-
ing at the seismic separation.

9. The influence of local soil conditions upon the ground motions
recorded at the site was distinctly evident in the North-South
response spectrum. Site amplification effects would have easily
doubled the forces produced by this earthquake in a building
constructed at the site with a fundamental period of 1.7 seconds.

10. Vertical roof accelerations equaled the horizontal acceleration,
indicating that vertical amplification of ground motion can be
significant.

11. No structural damage occurred during the earthquake. Non-
structural damage to drywall, seismic closures, and equipment
supports amounted to an estimated $3,000 in repairs or roughly
one cent per square foot of usable building space." [D.l]

Steel Frame Building -- Lateral Bracing

This building is described in [D.l] in a paper by Gary C. Hart entitled

Building Report No. 37. The building is located approximately 24 miles from

the San Fernando earthquake epicenter and is 19 stories above ground. There

are four parking levels below ground level and the foundation rests upon steel

piles averaging approximately 72 feet in depth. The building is located in

the southern California building complex known as Century City. The building

was built in 1967 at an estimated cost of 17 million dollars.
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Figures D.3 and 0.4 show plan and elevation views of the building. Lat-

eral forces are resisted in the East-West direction by four moment resisting

frames. However, in the North-South direction, five cross-braced steel frames

resist all lateral forces.

Peak basement accelerations in the longitudinal and transverse directions

during the San Fernando earthquake were recorded to be 17 and 14 percent of

gravity, respectively. Corresponding roof peak accelerations were 7 and 14

percent, respectively.

A detailed damage survey was carried out on this building after the

San Fernando earthquake, see [D.2] and table D.l.

Table D.l SAN FERNANDO EARTHQUAKE LOSS BUILDING NO. 37 [D.2}

I. OWNER INCURRED REPAIR COSTS

Repair three corner sofitts over podium
around building $ 761.00

Ground floor broken window replacement 113.00

Repair corridor vinyl wall covering damage 337.00

Ceiling Tile replacement, labor 969.00

Ceiling tile replacement, materials 2 , 000. 00

Subtotal 'Repair Costs (a) $4,180.00

II. OWNER INCURRED PAINTING COSTS

Stairwells $8,400.00

Suites 938, 1261, 1401, 540. 670, 1521, 1145 270.00

Suite 1800 250.00

Suite 1 500 35.00

Suite 750 480. 00

Suite 800 1 00.00

Suite 590 69.00

Subtotal Painting Cost (b) $9,604.00

TOTAL OWNER INCURRED NON-STRUCTURAL COSTS (a + b) $13,784.00

III. OCCUPANT INCURRED OFFICE CLEAN-UP COSTS $ 5,604.00
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Concrete Frame Building -- Moment Resisting

Reference [D.l] contains a paper entitled Building No. 28 by John A.

Blume and Associates which describes the earthquake response of a twelve

story reinforced concrete building to the San Fernando earthquake. The

building is located approximately 17 miles from the earthquake epicenter

and incurred repair costs of $44,000. Of this loss, approximately $12,000

was structural damage. It is to be noted that while not stated in the cited

paper the fourth through seventh floors were not occupied at the time of the

earthquake and hence no internal partitions existed. Therefore, it is reason-

able to expect that the nonstructural damage would exceed the amount re-

ported if the building had been occupied. The building was constructed in

1970 at an approximate cost of $4 million.

Figures D.5 and D.6 show a typical plan and elevation view of the build-

ing. Typical floor construction consists of 4-1/2 inch slab on a 17-inch

deep pan-joist system, which spans from girder to girder. Lightweight con-

crete is used for all floors and girders. Columns are rectangular and tied

and regular weight stone aggregate is used.

Besides the referenced study, an estimate of ambient, aftershock and

earthquake dynamic response parameters was reported in a paper at the Inter -

national Conference on Microzonation , see [D.3].

The following conclusions are quoted from Building Report No. 28 [d> 1 ]

:

"(1) The building resisted the earthquake largely by inelastic
means with local yielding of reinforcement and with crack-
ing and localized spalling of column and girder concrete.

(2) The structural response of the building was non-linear and
cannot be well described or modeled by linear elastic
dynamic analysis techniques.

(3) Calculated earthquake forces were substantially greater than
prescribed code minimums. Calculated story shears were
greater than 2.5 times code values, and calculated over-
turning moments were about 2.0 times code values with
J = 1 .

(4) Architectural damage was related to interstory displacements
and consisted largely of cracking, racking, and working of
partitions. Some mechanical equipment and building contents
were damaged by shaking alone.

(5) Structural dcimage did occur, but it was limited to cracking
and minor spalling of concrete. Yielding of reinforcement in

localized areas also occurred." [D.l]
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Concrete Frame Building -- Shear Wall

Building Report No. 35 in [D.I] presents the seismic investigation of a

high-rise building following the 1971 San Fernando earthquake. Among the

instrumented buildings investigated following the San Fernando earthquake

and reported on in [D'l] this 14 story building was the only building with a

lateral force resisting system composed of shear walls extending throughout

the full structural height. This building was constructed in 1966 at an es-

timated cost of 3 million dollars. The price does not include tenant improve-

ments. Nonstructural damage was estimated at $2,000. Mechanical repair

costs on the air conditioning chiller amounted to $30,000. There was no

observed structural damage.

Figures D.7 and D.8 show plan and elevation views of the building. The

vertical load carrying system consists of reinforced concrete flat slabs sup-

ported by columns and bearing walls. These bearing walls also serve as shear

walls under lateral loads. All floor slabs are constructed from lightweight

concrete. Twelve inch thick shear walls comprise the lateral force resist-

ing system. Stone aggregate concrete weighing 150 pounds per cubic foot was

used for the shear walls.

On the basis of an elastic dynamic structural analysis described in

[D.i] the following conclusions were made:

"(1) Acceleration response in the North-South direction
was 50% greater than East-West.

(2) First mode damping in the North-South direction was
estimated to be 5% while the East-West direction was
set at 7%.

(3) In the North-South direction maximum building dis-
placements were 300% greater than those produced by
current code practice and design values. For East-
West displacement, the envelope of dynamic earth-
quake response was 80% greater than current code
design.

(4) The maximum story drift of 1/4 inch occurs between
the 8th floor and the roof for the North-South
direction.

(5) Comparing the envelope of dynamic maximum shear
response to code values, at ground level in the
North-South direction, enveloped shears are 70%
greater than code shears, while in the East-West
direction dynamic values are 30% greater than
static code shears.

(6) The general performance of the structure was
linear-elastic with only minor lengthening of
building periods during the earthquake." [D.l]
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Concrete Frame Building -- Infill Walls

Building Report No. 29 in [ 1 ] was authored by John A. Blume & Assoc-

iates and describes the earthquake response of a concrete building. The re-

ferenced paper conducted a detailed dynamical model of this seven story re-

inforced concrete structure. Recorded San Fernando basement accelerograms

were input to an analytical model and the calculated building response

compared with recorded response.

Figures D.9 and D.IO show plan and elevation views of the building.

All lateral force resisting columns are regular weight reinforced concrete.

Spandrel beams surround the perimeter of the structure and reinforced con-

crete flat slabs are used -- typically 8 inches thick. Interior partitions

are gypsum wallboard on metal studs. One inch thick cement plaster is used

for exterior facing at each end of the building. Double 16-gauge metal

studs support the cement plaster. All lateral forces are resisted by in-

terior column-slab frames and by exterior column-spandrel beams.

The building construction cost was approximately 1.3 million dollars

in 1966 and after the San Fernando earthquake the repair cost to the build-

ing was approximately $145,000 (approximately $2,000 was structural). The

following conclusions were made in [D.l]:

"(1) During the earthquake, the structure responded
at amplitudes that exceeded the elastic limits
of a substantial number of girders.

(2) Calculated earthquake forces exceeded prescribed
code minimums by a factor of 4 or 5.

(3) Interstory displacements exceeded 1 inch. This
accounts for the large amount of nonstructural
damage

.

(4) On the basis of calculated building response,
maximum lateral displacements were from 15 to 20
times prescribed code minimums, but observed
structural damage was relatively minor.

(5) Estimates of ductility indicate average ratios
of 8 for beams and slabs in the transverse
direction and 6 for beams and slabs in the
longitudinal direction.

(6) Damping was approximated to be 5% to 10% of
critical viscous damping.

(7) Although there was some vertical amplification
of vertical ground motion, peak resulting stresses
were only approximately 20% of dead and live load
stresses.
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Masonry Building -- Load Bearing

Morningside School, Building #1, in the City of San Fernando, California

was constructed in 1915. Of the pre-1933 Field Act Schools, Morningside was

closest to the center of the 1971 San Fernando earthquake (about 8 miles).

A limited description of the building is given [3.51] and [D.4].

"The building is a two-story "T" shaped concrete bearing
wall structure. The original construction had a wood framed
gabled roof with heavy slate roofing. Floor framing con-
sisted of wood joists and sheathing. The exterior walls
were concrete having an ultimate compressive strength of
approximately 900 psi. The partitions were wood studs with
plaster on wood strip lath. The building rests on spread
foundations. In 1964, the building was reinforced by re-
moving the heavy slate roofing, installing new plywood
sheathing in the plane of the second-story ceiling, anchor-
ing the floors and roof to the walls, installing a plywood
shear-resisting element in the attic to stabilize the
gabled roof framing in the longitudinal direction, and
the installation of additional roof supports. New concrete
shear-resisting wall panels were added since Title 21

considers concrete with a compressive strength below
1500 psi the same as unreinforced brickwork."

"The reconstructed building was designed for a 15%g
acceleration force, and it came through the earthquake
with no structural damage except some overstraining
where the gable walls were anchored to the roof framing.
Some plaster fell off the 1915 interior partitions.
This was a good test of the program for rebuilding old
schools to meet the Field Act requirements."

B. TORNADO AND HURRICANE DAMAGE EVALUATION BUILDINGS

Steel Frame Building

There is a lack of good quality damage data for steel frame buildings

during strong wind storms. A Texas Tech Report [3.39] describes in some de-

tail the damage to the Great Plains Life Building in Lubbock, Texas during

the May 11, 1970 tornado. This report presents a general structural des-

cription of the building as well as considerable pertinent and interesting

observations

.

The building is a 20 story steel frame with a 125 x 56 ft tower plan

and a 125 x 75 ft three-story base plan. Of particular importance in the

structural dynamic behavior of this building, is the existence of a very

stiff north end relative to south, thus causing significant structural

torsional eccentricity.
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The following quotations from the Texas Tech report indicate the charac-

ter of the building's damage:

"Damage to the building was classified as severe. All
tenants have vacated the building and will not return until
extensive repairs are completed. The steel frame sustained
permanent deformation which exceeds the tolerances allowed
for a structure to be out-of-plum. The top of the frame
is deformed 12 in. to the east with respect to the base.
The damage to the exterior face brick is such that a com-
pletely new exterior cladding will likely be required.
On the interior many partition walls have collapsed and
the plaster on the walls and ceilings is extensively
cracked

.

A quick glance at the building immediately after the storm
revealed that it had been through quite an ordeal. Twenty-
seven percent of all window panes were broken. The most
severe glass damage was at the southwest corner of the
building where there were large rooms with windows on
both the south and west sides. This seems reasonable
since the wind was from the southwest. Window glass was
broken primarily by missiles. The interior hallway parti-
tions did not collapse, so it was not possible for debris
to blow completely through the building.

Beginning at the fourth floor level, the damage at the
south end of the building was very severe. Interior parti-
tions, particularly those running in an east-west dir-
ection, were cracked by diagonal tension. Between floors
five and nine all east-west partitions have moved approxi-
mately 1 in. to the east with respect to the floor. In

the hallways a bulge occurred at each east-west partition.
These partitions were not anchored to the floor and extend-
ed up to the suspended plaster ceiling. Where partitions
collapsed, it appears that they were first cracked by the
racking of the building. Then, having been weakened, they
collapsed due to either positive or negative pressure from
the storm.

The encasements around the columns, formed by gypsum block
and covered with 1 in. of plaster, were severely cracked.
These cracks then propagated into the adjoining walls. In

some instances, these vertical cracks in the column encase-
ment remained open by as much as 1 in. Since there was a

clear space of at least 1 in. between the steel column and
the gypsum blocks, the relative column deflection must have
been 2 in. or more on a given floor.

With a few exceptions, the aluminum window frames were
not damaged by the wind. Glass breakage was inconsistently
high for the wind velocities estimated at the lower ele-
vations. This high incidence of glass breakage was attributed
to racking of the building frame and to missiles. At the
upper elevations the percentage of glass broken was consis-
tent with estimated wind velocities.
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It was first thought that the deformation of the frame was
elastic and that the frame was prevented from returning to

its original straight position by frictional resistance
developed in the partitions and walls. The interior parti-
tions, suspended ceiling and the south exterior wall at the
fifth and sixth floor were removed. However, no elastic
rebound occurred. The frame was indeed permanently deformed.

With the steel skeleton stripped at the fifth and sixth
floors, it was possible to take a closer look at the struc-
tural frame. The column splices which are located immediate-
ly above the fifth floor level were found to be intact.
There was no evidence of failure of any rivets. The rela-
tive movement of one end of the column with respect to the
other end was considerable at this level. The maximum slope
observed was 0.375 in. in 24 in. This corresponds to a

relative movement of 2.25 in. in the 12 ft story height.

The major bending deformation due to sidesway takes place
in the columns rather than the beams (strong beam-weak
columns). There is, however, some evidence of yielding
in the beams. A check of the column flange with a carpen-
ter's level revealed that the column has a slope of 0.125 in.
in 12 in. The column flange is plurab opposite the beam
connection, indicating that there is no measurable rotation
ofthe joints.

The location of the service shafts and the solid masonry
wall at the north end of the building resulted in a

structure which was more flexible at the south end of
the building. If the service shaft had been in the cen-
ter of the building or at both ends, the structure would
have sustained much less structural and superficial
damage. The lack of stiffness at the south end permitted
excessive deformations causing damage to the steel frame
and extensive cracking of walls and partitions.

Because the north end of the building is much stiffer
than the south, the structure tended to rotate about
a vertical axis near the north end of the building. Thus
the building deflected in a 1 ateral -tors i onal mode. Evi-
dence of this mode of deflection is found in the large
diagonal cracks in the masonry at the north end of the
building. Cracks produced by torsional shear were also
found in the stairwell on the lower floors. The extent
of the damage due to this mode of response appears to
be in the exterior walls and possibly in the elevator
shafts .

"
[3. 39]
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It is evident from the preceding comments that the particular struc-

tural framing character of this building lead to significant torsional re-

sponse. The damage evaluation program used herein does not, as mentioned in

section 3.4, enable the modeling of a building's torsional motion. However,

the damage based on a two-dimensional building model will be evaluated be-

cause of the wind engineering significance of the Great Plains Life Building

and also to see if the state-of-the-art two-dimensional wind damage model'

would have predicted serious damage for this building.

The exact cost of the building and its dollar damage are not detailed

in the Texas Tech report. However, it is evident that the damage was very

severe and a general reference figure of $1.8 million is cited in the report.

Based upon average building costs this dollar loss can be approximately es-

timated to represent fifty percent of the building's cost.

Concrete Frame Building

In Lubbock, Texas the First National Bank-Pioneer Gas Company Building

experienced severe damage during the May 11, 1970 tornado. The cited Texas

Tech report [3.39 also describes this 15-story reinforced concrete frame and
the damage it experienced. The building was constructed in 1968 and was lo-

cated near the edge of the extensive destruction zone. It is approximately

two blocks from the Great Plains Life Building.

The Texas Tech Report offers the following interesting comparison bet-

ween the response of the two noted Lubbock buildings:

"The structural response of the Great Plains Life Building and
the First Nati onal -Pi oneer Building makes an interesting
comparison. In the case of the First Nati onal -Pi oneer
Building the structural frame behaved adequately with no
damage or excessive deflections. The damage resulted from
failure of the exterior cladding. On the other hand, the
exterior cladding of the Great Plains Life Building re-
mained essentially intact and the damage was primarily
due to racking of the structural frame. Yet the amount
of damage to the two buildings in dollars is essentially
the same.

The structural integrity of the First Nati onal -Pi oneer
Building was never questioned in the press or by the
general public. The Great Plains Life Building, on the
other hand, suffered from bad publicity and rumors both
prior to and after the tornado. As a result many people
in Lubbock today would not enter that building. The
First Nati onal -Pioneer Building has not experienced the
bad psychological response of the general public." [D.5j
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The report also offers the following comments relative to the observed

damage to the building.

"Damage to the building is classified as severe; however, it
was not necessary to completely vacate the building. Many
offices were not disturbed at all; some had only window damage
and scattering of contents by the wind, while other offices
were virtually destroyed. The private club on the top floor
was completely demolished.

Unlike the Great Plains Life Building, the First National -Pioneer
Building received no damage to the structural frame. The
rigidity of the reinforced concrete frame, due in part to the
shape of the building, prevented excessive deformations of
the structure. Hence, the damage due to racking of the build-
ing was minimal. Yet the cost to repair the First National-
Pioneer Building is equal to, if not greater than, the
cost to repair the Great Plains Life Building. Cost of repair
to First Nati onal -Pi oneer was reported to be $1.8 million.

Each glass panel on the north and south exterior walls was
49 X 72 in. and had a nominal 13/64 in. thickness. The north
leeward face of the building surprisingly suffered 60 percent
more broken panes than the south windward face. This unex-
pected distribution has been attributed to some combination
of two factors:

(1) After windward panes broke, interior partition
panels, office material, etc., were broken
and the debris contributed to breakage on the
far wall.

(2) With windward panes out, stagnation pressure on
the inside combined with occasional outward
pressure on the leeward side generated differ-
entials across leeward plate glass.

However, the correlation between broken panels on the wind-
ward and leeward sides by floors was not good. "[3. 39]

Long Span Roof Structure

The Texas Tech Report [3.39] described in limited detail the damage done

to the Tech Village Apartments by the Lubbock storm of May 11, 1970. The

Tech Apartments is a complex of seven identically constructed buildings, see

figure d.11. Each building in the complex is two story and rectangular in

plan with loadbearing concrete block walls and metal deck roofing. The

size of the buildings ranges from 14,000 to 21,000 square feet.
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"The exterior walls are constructed of concrete block.
At the short end of the building the 12-in thick walls
are made of 4-in brick backed by 8-in concrete block.
A double concrete block wall runs in the longitudinal
direction and divides each building in half. All in-
terior partitions are concrete block and are load-bearing.
The exterior walls and those partitions which separate
individual apartments have bond beams at roof level.
The bond beams are reinforced with two no. 8 bars.
The second floor slab is 4-in thick concrete resting on
load-bearing masonry walls. The roof is made of light
weight metal deck with fiber board insulation and built-
up roof. The metal deck is spot welded to a small
.steel angle embedded inthe concrete of the bond beams.
A 5 ft. wide exterior corridor gives access to the
second floor apartments. The roof extends out to form
a canopy for the corridor. The roof overhand and the
second floor walkway are supported by 3 in. diameter pipe
columns spaced 12-ft on centers. The overhand at
roof level is supported by 6-in channels welded to the
pipe columns and attached to small angles anchored to
the bond beam at the exterior walls. The overhand at
roof level is an integral part of the roof system. " [3.39]

Damage to the complex is rated as severe. Again, quoting from the cited

report

:

"The four buildings in this complex which sustained
structural damage were the ones with their 1 ong i tudi n i nal
axes oriented in the north-south direction. The major
damage was the stripping off of the roof. Apparently
the force of the wind striking the roof canopy on the
west side of the buildings dislodged the metal deck
from the top of the walls and peeled back the roof.
The steel angles anchored in the bond beams pulled
out, but they served to tie the metal deck together
in large pieces; thus allowing the force of the wind
to strip metal deck from the building. Some of the
exterior walls collapsed, but most interior partitions
at the second floor level remained intact. First
floor apartments suffered very little structural damage

.

" [ 3 . 39

]
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D.6 DAMAGE EVALUATIONS USING THE DETAILED EVALUATION METHOD

A. General Comments

This section presents damage evaluation estimates for earthquake, tor-

nado and hurricane natural disasters. The buildings noted in section D.5

have been used in this evaluation. As noted in section 3.4 there exist

many input parameters which require professional engineering judgment. Ex-

amples of these include: (1) building quality factor, (2) ductility to

failure of structural and nonstructural members, (3) drift to yield, etc.,

This necessity to input professional judgment means that it is extremely

likely that two independent engineers will when using the detailed computer

program obtain different damage estimates. To assess the sensitivity which

the different decisions have upon the final evaluation is beyond the scope

of this study, however, the following example problems certainly provide

some engineering insight into this area.

B . Earthquake Damage Evaluations

The results of damage evaluations conducted on each of the buildings
noted in section D.5a are summarized. The earthquake damage evaluations

are based upon magnitude and epicentral distances for the actual San Fer-

nando earthquake. From the nature of the developed computer program, there

exists a multitude of possible parameter permutations. In this section,

the values of the parameters used to perform the evaluations are based upon

data presented in section 3.4 and are realistic for the building under

consideration.

For each building which is modeled using the empirical building model

the estimated building period was obtained from [3.50] and reflects the

observed San Fernando earthquake building period. When actual seismic res-

ponse data does not exist the following two alternatives can be used: (1)

use ambient building periods scaled up in magnitude by a value believed to

be appropriate for the earthquake size and epicentral distance under con-

sideration (e.g., usually 1.33 to 1.5) or (2) use existing formulas of the

type described in section 3.4.

Table D-2 summarizes for each of the noted buildings the selected values

of several of the important input parameters. The damage experienced by each

of the buildings is estimated in two damage evaluation procedures. Option 1

in table D.3 is a summation of the floor-by-floor damage. All damage esti-

mates are based upon the methodology described in section 3.4. Option 2

presents damage estimates which are based upon one engineer's professional

experience. As the computer program outputs MMI values for each building

floor it is only necessary for the engineer to average the MMI from all

building floors to obtain an average building MMI.
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Then using the average building MMI and a table of the type shown in

table D.3, one can estimate the percent nonstructural, structural and total

damage

.

It is noted that Option 2 is presented for the purpose of indicating how

one engineer may use the output from the program to estimate damage. That

is, if one wishes to use a relationship between damage and building MMI based

upon professional experience, one may create a damage estimate. While such

individualism is often commendable, it may also be unwise because the for-

mulas used in Option 1 were obtained from a study of considerable historical

data

.

The correlation between the observed and predicted damage estimates is

good. It is noted that the damage estimates reflect the results of only one

computer run on each building and are not the results obtained after several

iterations aimed at producing an estimate that correlates almost exactly with

observed damage. Therefore, the user can expect the same level of accuracy

as indicated by the results in table D.4.

C . Tornado Damage Evaluations

The structural and nonstructural damage data available for a tornado

natural disaster are very limited. This section performs a damage evaluation

of the three buildings noted in section D.5b. These estimates are compared

with values cited in [3.39].

Table D.5 presents a summary of the values of the structural input

parameters used in this study. Tornado maximum wind speed was set at 200

miles per hour. Table D.6 summarizes the computed and observed damage for

each of the three buildings.

D . Hurricane Damage Evaluations

The same buildings noted in section D.5b and table D.6 were also used

for the estimation of damage due to a hypothetical hurricane. The hurricane

is selected to have a maximum wind speed of 120 miles per hour at a height of

30 feet. All building parameter values are the same as used in the Tornado

example, see table q.S.

Since the hurricane evaluation utilizes a hypothetical example there is

no observed damage data. Table D.7 presents the predicted percent damage for

each building.
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APPENDIX E

DETAILED ANALYTICAL EVALUATION METHOD - COMPUTER PROGRAM USERS MANUAL

This appendix contains the User's Manual for the Detailed Analytical

Method computer program. The manual is presented as a self-contained

document so as to provide the user with a package which may be more conven-

iently used in the evaluation process. The manual represents the combined

efforts of T. K. Hasselman, Richard W. White and Gregg Brandow.
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1.0 PROGRAM DESCRIPTION

The computer program described in this User's Manual provides

the basic tools for evaluating potential damage to buildings

due to earthquake, wind and tornado. Environmental data are

provided along with the program describing the seismic and wind

activity for the entire continental United States, Alaska and

Hawaii. Historically based tornado activity for the continental

United States is included. With these data, the program will

compute, in a probabilistic sense, the specific environment of

any given building site in the country. Alternatively, the

user may choose to input any of these loads directly. For

example, an earthquake of Richter magnitude 6.5 at a distance

of 10 miles may be input by specifying only those two parameters.

The user may also bypass the earthquake loading portion of the

program and input directly a ground particle velocity spectra

for the site. Damage predictions are made on the basis of the

building's response to the appropriate loading conditions.

Structural models of varying complexity can be generated depend-

ing on the availability of structural data and the level of effort

selected for a particular task. Damageab i 1 i ty data characteriz-

ing the capacity of the building to resist failure must be

input by the user. Guidelines are provided in Section 3.4

of the main text of this report. Algorithms for computing

damage are based on the assumption that percent damage

varies continuously with key response parameters. These
key parameters have been selected and are incorporated in the

program. The forms of damage distribution curves as functions

of response are also built into the program. The user may

choose the parameters of these functions in accordance with

prepared guidelines and exercise his judgement according

to the application at hand.

The computer program is currently operational on the UNIVAC 1108

computer at the National Bureau of Standards and the CDC 3600

computer at the Defense Civil Preparedness agency. Special

requirements for the input data for the CDC 3600 are provided

at the end of this appendix.

A more detailed discussion of the program is given in the para-

graphs which follow. Flow diagrams are included at the end of
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this section which illustrate the top and secondary levels of

program organization. Detailed input preparation is explained

in Section 2.0 and a discussion of the printed output is

included in Section 3.0.

The entire program is organized in modular form. This tends to

provide a simple framework for understanding the program and

offers flexibility for subsequent updating anticipated as the

result of user experience. Considerable effort has been made

to maintain clean interfaces among the different modules to

facilitate maintenance and avoid repetitive operations and un-

necessary data handling. The overall flow of information with-

in the program is shown in flow Diagram 1. The four major

parts of the program include:

1) the generation of site loads

2) the generation of a structural model

3) computation of response, and

4) assessment of damage.

Subroutine L0ADS constitutes the first part, STRUCT the second,

DYNAMC, STATIC and LSR00F the third, and DAMAG the fourth. As

shown in the flow diagram, operations proceed in that order.

Options are provided to allow consideration of the three envi-

ronmental hazards singly or in combination.

Damage to longspan roofs is treated independently of structure

related damage as discussed in Section 1.3 of this Appendix and

Chapter 3 (Section 3.4 I)' of the main text.
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1.1 Loads

The L0ADS subroutine, Flow Diagram 2, calls four other subrou-

tines, depending on the hazard options selected. The options

are

:

NHAZ (1) = 0

¥ 0

NHAZ ( 2 ) = 0

¥ 0

NHAZ (3) = 0

¥ 0

bypass earthquake loads

generate earthquake loads

bypass wind loads

generate wind loads

bypass tornado loads

generate tornado loads

Site loads for earthquake are defined by a ground site response

spectrum. This response spectrum reflects an amplification of

the hard-rock spectrum for the site, which is frequency depen-

dent. The hard-rock spectrum is generated in Subroutine SEISMC.

This is done in either of two ways (See Section 2.1.1.1 and

Chapter 3 of the main text). If the risk option is

selected, LRISK ^ 0, the user must input seismicity data from

the Seismic Map provided with the program. By further specifying

either a return period or building life and probability of non-

occurrence, a risk earthquake defined by its Richter magnitude

EM is computed. If LRISK = 0, the risk option is bypassed and

the user must input a magnitude EM and hypocentral distance REAR.

In either case, hard-rock acceleration, velocity and displace-

ment characteristics are computed and transmitted to Subrou-

tine S0IL0D.

A soil model is generated in S0IL0D as a basis for determining

soil amplification of the hard-rock ground motion. Four basic
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modeling options are provided ranging from a complex model

requiring detailed soils data to a simple model requiring only

standard geological soil characterization (See Section 2.1.1.2

and Section 3.4 of the main text. A dynamic amplifica-

tion factor (DAF)^ for the soil is computed as a function of

frequency (or period) . A hard-rock spectrum is generated from

the acceleration, velocity and displacement characteristics

computed in SEISMIC and then multiplied by (DAF)^ to generate

the ground site spectrum. The procedure for directly inputting
a ground particle velocity spectra is discussed in Section 2.1.1.3.

If NHAZ(2) 7^ 0, a wind velocity is generated for the specified

site (see Section 2.1.2). If ITEST = 1, a statistical regres-

sion analysis is used to compute a mean wind velocity given

either a return period or building life and probability of non-

occurrence. A standard deviation is also computed and may be

used to establish some degree of confidence in the wind velocity

selected for analysis. If ITEST = 2, the user must input a wind

velocity for analysis. As in the case of earthquakes, local

site conditions modify the wind velocity which is determined

on the basis of historical data. For example, free-field wind

velocities in large cities are attenuated by the presence of

buildings, whereas, on an open prairie, the attenuation is com-

paratively small. Thus, in figuring the wind load on a building,

surface conditions are accounted for by specifying the para-

meter ISITE as described in Section 2.1.2.

If NHAZ(3) f 0, the probability of being hit by a tornado is

computed from map data giving the mean annual frequency of tor-

nados. In addition, the user may specify a tornado wind velo-

city by setting IT0R f 0 and inputting a velocity VT as explained

in Section 2.1.3. In this case, the static response of the

building will be computed and damage assessments made.
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1.2 Structural Model

Subroutine STRUCT (Flow Diagram 3) accepts structural modeling

data and generates a model of the structure for subsequent

response analysis. Dynamic characteristics are either input

or computed by this subroutine. Three modeling options are

provided

:

NM0D = 1: Detailed frame model

NM0D = 2: Story stiffness model

NM0D = 3: Empirical model

Sketches of these modeling configurations are included in

Figures 1 through 3 to illustrate the scope of model complex-

ity.

If the user selects NM0D = 1, STRUCT calls STIFFl which is

used to generate a detailed stiffness matrix for the structure

(See Section 2.2.1). The stiffness matrix is constructed

frame by frame, story by story, from top to bottom. Coordi-

nate numbering conventions are shown in Figure 4. As shown

in Flow Diagram 4, the user must first input a value for NFRMS

which specifies the number of frames to be used in the model.

Each frame is parallel to the direction of motion in a vertical

plane. Stiffness and mass contributions from each frame are

superposed in formulating the two-dimensional model of a build-

ing. The user may choose between two frame modeling options:

N0PT = 1: Steel frame model (SFRAME)

N0PT = 2: General frame model (GFRAME)

The steel frame model is most convenient to use for steel

frame structures because standard framing members may be
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MODE
SHAPES

DEFLECTION
AND SHEARS

N0PT = 1

(Steel Frame Model

)

MODE
SHAPES

N0PT = 2

(General Frame Model

)

DEFLECTION
AND SHEARS

Figure 1. NMOD = 1 Detailed Frame Model Options
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REMARKS:

3. BEAMS, COLUMNS, AND JOINT LOCATIONS AT EACH FLOOR ARE
NUMBERED FROM LEFT TO RIGHT, STARTING WITH 1.

2. STORIES ARE NUMBERED FROM TOP TO BOTTOM.

BEAM NUMBER

COLUMN NUMBER

JOINT NUMBER

^1 2

1 i 3

2 3

J\f\/\r-

-'VAr-

-\AAr-

-AW

NB
STORY NUMBER

1

NC = NB+1 2

NC-1

i i

NC

10

n

12

NS-l

NS

Figure 4. Numbering Conventions
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specified by code rather than having to enter detailed section

properties. In addition, it offers the capability for includ-

ing non-rigid joints. The general frame model is intended

primarily for concrete frame and shearwall type structures,

although it could be used for steel frame structures as well.

This option must be used to model frames with shearwalls since

N0PT = 1 offers no shearwall modeling capability. (See Section

2.2.1) .

Although it is not shown explicitly in Flow Diagram 4, SFRAME

or GFRAME, C0NDEN and FRMASS are called once for each story

of the model. C0NDEN operate on the detailed stiffness matrix

generated for the current story and condenses it into a

reduced stiffness matrix corresponding to floor translations

for the current story and all of those above it. If no dead

load for framing is zo be included in the final mass m.atrix,

the user may set NDLC = 1 and FRMASS, the subroutine which

lumps framing mass at each floor, is bypassed.

If NFRMS >1, stiffness matrices for additional frames are

generated and superposed, i.e. the frames act in a parallel

configuration. N0PT may be reset so that a mixture of

SFRAME and GFRAME models can be combined. When the frame

counter reaches NFRMS, control is returned to STRUCT.

If the user specifies NM0D = 2, STRUCT calls STIFF2 which reads

story stiffness and story height data as described in Section

2.2.2. As with NM0D =1, an NS x NS stiffness matrix is

created.

Floor mass is added to framing mass (if any) by calling sub-

routine FLMASS. This subroutine reads floor weights in KIPS,

converts to mass and adds them to a mass vector, which, in the

case of NM0D = 1, may contain framing mass already. The lumped
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mass model is shown in Figure 5. After forming the total mass

vector for either NM0D = 1 or 2 , subroutine EIGENS is called to

compute modal deflections and frequencies.

If NM0D = 3, STIFFS is called and an empirical model is gen-

erated. A fundamental period and story heights are read as

discussed in Section 2.2.3. A straight-line mode shape is

assumed to compute deflections. FLMASS is called to read in

floor weights but EIGENS is, of course, bypassed.

1.3 Response

The site loads generated in L0ADS and the structural charac-

teristics generated in STRUCT are used in this part of the

program to determine structural response to the site environ-

ments. Response computations are made in DYNAMC for earth-

quake loads, in STATIC for wind and tornado loads, and in

LSR00F for uplift due to wind. Ponding loads are also com-

puted in LSR00F.

The response of a building to earthquake ground motion is

evaluated by determining the peak modal response in each of

the modes (a maxim\am of six is considered) , and combining

their contributions to the total response in some fashion.

Inputs to DYNAMC are explained in Section 2.2.3 and include a

damping code, a ductility code, a modal combination code and

story drift-to-yield used to compute an effective ductility

y for the building. Since damping is defined as a function
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of y , and y is response dependent, an iterative procedure must

be used to establish consistent values of damping and response.

While this operation seems to be stable and typically converges

in a few cycles (three or four), an upper limit (e.g. six) on

the number of iterations, ITERMX, is input and used to transfer

control out of the iterative loop in case the computations do

not converge to within 5%. This may only occur when elasto-

plastic response is considered as discussed below.

Two damping options (See Section 3.4 of the main text are

available by specifying appropriate values of the variable

NDAMP . If NDMIP = 1 the nominal damping curve is used which

is applicable to steel frame and reinforced concrete structures.

In this case, modal damping ranges from about 2% for y = 0

up to about 10% for a y of 3.5. If NDAMP = 2, these values are

doubled. NDAMP = 2 is intended to be used for bolted or riveted

steel frames, or timber structures.

An effective ductility y is defined as

where is the maximiim energy storage capacity of the struc-

ture in the state of uniform incipient yielding, and E is the

(hypothetical) strain energy which would be stored if the

structure were assumed to remain elastic for the linear res-

ponse computed. If the computed response is sufficiently

large that y > 1, then by setting LD 7^ 0 , the response of the

structure is altered to reflect some of the effects of yielding.

These operations are performed by subroutine SPECTR.
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Four operations in all are performed in SPECTR:

1) Increase modal period if u > 1 and LD 5^ 0.

2) Interpolate between points defined for the ground

site spectrum to compute a spectral velocity, SV.

3) Form an amplification factor (AF)^ to account for

structural damping and multiply (AF) ^ x SV.

4) Form a second amplification factor (AF^ to account

for ductility and multiply (AF)^ x (AF) ^ x SV,

(LD 7^ 0 only). Actually, two different values of

(AF)^ are computed. One is used to obtain a final

spectral velocity SVF for use in computing forces

or accelerations and the other is used to obtain a

final spectral velocity SVD for computing displace-

ments and velocities.

Referring back to Flow Diagram 5, one may now follow the entire

sequence of operations. It is seen that the total response is

computed in an iterative manner until the values of u and ^

converge (or the iteration counter reaches ITERMX)

.

In computing total response, one of three options is available:

Thus

SVF (AF)^ X (AF) X SV

SVD

MC0P = 1

MC0P = 2

MC0P = 3 Absolute sxam of first six modes.

First mode response only

RSS of first six modes
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Interstory drift, pseudo-velocity, and absolute acceleration

are computed for each story and passed through the call state-

ments to subroutine DAMAG. In addition, story forces and

shears are computed for all three options and are printed for

comparative purposes only, unless N0PRT = 1. These latter

quantities are not used in damage evaluation.

Structural response to wind (and tornado if IT0R =1) is

evaluated in subroutine STATIC (Flow Diagram 6) . The stiff-

ness matrix is first inverted if NM0D /= 3. Either of subrou-

tines WIND or TRNAD0 is then called to compute a distribution

of pressure forces for the building. Data input required by

WIND is covered in Section 2.3.2. No data are input for TRNAD0.

For either NM0D = 1 or 2 , the inverted stiffness matrix is used

to compute deflection of the building. If NM0D = 3 , an alter-

native method is used as discussed in Section 3.4 of the

main text.

Only two simple failure modes are considered for long-span

roofs. These are separation due to excessive uplift forces

or collapse .due to excessive ponding. Response is a binary

quantity in either case, fail or no fail, and is determined

by whether the respective forces exceed or do not exceed the

total vertical support capacity in the upward direction or the

capacity of the roof structure in the downward direction.

Thus, most of the computation is devoted to determining the

forces which are configuration dependent and are included in

the response part of the program rather than the loads part.

Three alternative methods are provided for computing uplift as

indicated in Section 2.3.3. Each of these options is explained

in Section 3.4 of the main text.

Potential roof damage to any building may be evaluated for the

two modes of failure mentioned above. The intent, however, is
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that long-span roofs will be of main concern since larger up-

lift forces are developed for longer spans and adequate support

is more difficult to achieve. Ponding is not likely to create

excessive loading for short-span roofs and, of course, will not

occur with proper drainage.

1 . 4 Damage

Potential damage to a building which may result from exposure

to the environmental loads computed for the building site, is

evaluated in Subroutine DAMAG (Flow Diagram 8) . Damage is ex-

pressed in percent of total damage on a story by story basis.

Damage is computed independently for earthquake, wind and tor-

nado. It is segregated into three categories: structural,

nonstructural and glass. In the case of structural damage,

the damage is further subdivided into damage to frame, walls,

and diaphragms.

The key response parameters used to predict damage in each

case are outlined below.

1 . Earthquake

a. Structural: interstory drift

b. Nonstructural: floor velocity or acceleration

c. Glass: interstory drift

2 . Wind or Tornado

a. Structural: interstory drift

b. Partitions: interstory drift

c. Glass: direct pressure

For earthquake, nonstructural damage includes partitions as well

as other types of nonstructural damage. With the exception

of nonstructural damage due to earthquake, damage is computed

by comparing the key response parameter to a strength capacity
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characterized by a nominal value and a dispersion parameter

(coefficient of variation) which are specified by the user

(See Section 3.4 of the main text of this report.) Thus

damage is considered to vary in a continuous manner with

response level. Although a probabilistic interpretation of the

distribution functions is plausible and has some appeal, it is

not essential. Thus, some of the conceptual obstacles which

arise in trying to justify a particular function, which happens

to follow from certain well-defined statistical phenomena, may

be avoided. The salient feature of the damageability curves

used in this program is their ability to represent the tendency

for percent damage to increase monotonically (i.e. in a non-

decreasing manner) with response level. As stated at the out-

set, it is deemed to be the user's responsibility to select

capacity distribution parameters to fit a particular situation.

In computing nonstructural damage due to earthquake, percent of

component damage is computed on the basis of a Modified Mer-

calli Intensity (MMI) as discussed Section 3.4 of the main text.

Values for MMI at each story are computed form both floor

acceleration and velocity and the largest of these is used to

compare percent damage

.

Damage to long-span roof is considered to be either zero or

100%, corresponding to the fail/no-fail response parameters.

Appropriate statements are printed out by DAMAG.

In computing tornado damage, the program cycles through DAMAG

once, and then goes back to STATIC, computes pressure forces

and drift for tornado and then calls DAMAG a second time.

Thus, while the pressure forces and drift are different for

tornado than they are for wind, the same damage algorithms

and damageability data are used.

E-19



1 .5 Flow Diagrams

Flow Diagram 1. MAIN Program

NHAZ (I), 1=1,3, DLAT
DL0NG, LRISK, NM0D,

LSRI3PT

Environmental Data
for Earthquake,
Wind and Tornado as
Required for Selected
Hazards

Structural Modeling
Data According to
Specified Model ing

Option

( Start )

Damping Code
Ductility Code

Interstory Drift
To- Yield

Bui Iding Data
Needed to

Compute Pres-
sure Distribu-
tion

Roof Config-
uration Data,

and Analysis
Options

Damageabi 1 ity
Data

Compute Site Loads
Defined to be Inde-
pendent of Structural
Configuration

Define
Structural
Model

Evaluate Dynamic
Response to Site
Ground Motion

© no

LSR00F

®,

DAMAG

®.

Evaluate Equivalent
Static Response to

Wind and Tornado

Evaluate Equivalent
Static Response of

Long-Span Roof to

Uplift and Ponding

Evaluate Structural and

Nonstructural Damage to

Building due to Earth-

quake, wind, and/or

Tornado
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Flow Diagram 2. Subroutine L0ADS

Seism icity
data
See 2.1.1.1

Site soil

data

(See 2.1.1.2)
or direct input
of ground particle
velocity spectra
(See 2.1.1.3)'

Wind data

See 2.1.2

Evaluate Hard-

Rock Ground
Motion

Modify Hard -Rock
Ground Motion
According to Site
Soil Conditions

Evaluate Site
Wind Velocity

NHAZ (3)=0
yes

Tornado data

See 2.1.3

Evaluate Probability
of Tornado Occur-
rance for Given Site
and Establish Tornado
Wind Velocity if

desired
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Flow Diagram 3. Subroutine STRUCT

Structure
Conf i guration
Data
See 2.2

Fundamental Period
Story Heights

See 2.2.3

Story Stiffnesses

Story Heights
See 2.2.2

Detai led Structural

Data
See 2.2.1

f yes

STIFF3

STIFF2

STIFFl

Generate
Empirical

Model

Generate
Story Stiffness
Model

Generate
Detailed Frame
Model

Floor Weights
(KIPS)
See 2.2.4

FLMASS

r
EIGENS

Add Floor Masses
(weights) to

Frame Mass, if any

Compute
Eigenvalues and

Eigenvectors
(NM0D = 1 ,2)
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Flow Diagram 4. Subroutine STIFFl

NFRMS

N0PT

See 2.2.1

/"\.

Detailed
Frame
Data
See 2.2.1

Detailed
Frame
Data
See 2.2.1

©
N0PT=1

FRMASS

Sum frame stiff-

ness matrices

no

yes

READl

yes

Read All Input Data
For Steel Frame
Model

Compute Stiffness
Matrix for Steel
Frame Model

GFRAME

C0NDEN

Read All Input Data
for General Frame
Model

Compute Stiffness
Matrix for General
Frame Model

Condense Stiffness
Matrix

Compute Framing Mass
and Accumulate for
Multiple Frames



Flow Diagram 5. Subroutine DYNAMC

Damping Code
Ductil ity Code
Iteration Limit
Modal Combina-
tion Code
Drift-to-Yield
See 2.3.1

O
Set p = 1

Call DAMPR ^
<;

u = Effective Ductility
5 = Critical Damping

Ratio
DAMPR Computes

Compute modal param.
Call SPECTR
Compute modal resp.

SPECTR Interpolates Site
Ground Spectrum and
Amplifies for Structural
Damping (and Ductility,
if desired)

Compute total resp,
using selected option

no

no

Compute u

Call DAMPR- ^

Compute and print
story forces and
shears (N0PTy«l)
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Flow Diagram 6. Subroutine STATIC

Invert stiffness
matrix (NM0D?«3)

Building data
used to com-
pute pressure
distributions.
See 2.3.2.

Compute pressure
forces. Call

WIND or TRNAD0

Compute wind
deflections

Compute interstory
drift and shear
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Flow Diagram 7. Subroutine LSR00F

TYPEA
Roof angle _
Depth of ponding
Uplife capacity
Collapse capacity

External
Pressure
Coefficients

0

Detailed Swiss
Analysis, Compute
upl if t force

General ANSI
Analysis, Compute
upl if t force

no

General Swiss
Analysis, Compute
uplift force

Compute uplift
force to uplift
capacity

Compute ponding load
and compare to

collapse capacity
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Flow Diagram 8. Subroutine DAMAG

Damageabil ity
data for both
earthqua ke

and wind

Damageab il ity—
data for earth-
quake only

Damageabi 1 ity
data for wind
only

Evaluate damage due
to earthquakes

Evaluate damage due
to wind or tornado

LSR0PT=O^>_2£1

no

Evaluate damage to

long-span roof

©
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1.6 Capacity

The following restrictions apply to each two-dimensional frame

generated; none of the restrictions may be exceeded:

Number of stories 30

Number of bays 9

Beam section types 99

Column section types 99

Total number of beams 200

Total number of columns 200

There is no limit to the number of frames which may be generated.

Stiffness matrices of framed structures are usually well con-

ditioned and round-off error is rarely a problem. The program

basically works in single precision arithmetic; therefore, care

should be taken when members with very large relative stiffnesses

are used. A good rule of thumb is to avoid the use of relative
4stiffness ratios greater than 10 . Numerical problems can occur

in both matrix equation solving subroutines and the eigenproblem

subroutine if an ill-conditioned problem is formulated.
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2.0 INPUT PREPARATION

Input is free form; that is, each card is identified by its

logical sequence in the input stream (no card identification

code is included) , and each field within a card is delimited

by commas and identified by its sequence within the card.

Any omitted fields are identified by two adjacent commas, i.e.

n adjacent commas signify n-1 adjacent fields which are omitted.

Data entered in vector form, e.g. VEL(I), 1=1, NPTS as shown in

Section 2.1.2, are entered in consecutive fields on one card

or more as required. Numerical values must be input in either

integer or floating point format as indicated by I or F . All

units are in KIPS, INCHES and SECONDS except as noted.

The data for a computer run must be organized in the sequence

described in the following paragraphs.

Input to Program MAIN

Card No. of Cards Input Variables

A 1 TITLE

B 1 NHAZ (I) , 1=1,3
C 1 DLAT, DL0NG

D 1 LRISK, NM0D, LSR0PT

A: Title Card - Up to 72 characters beginning in Column 1.

B: Hazards Option Card

Field No. Symbolic Code Description of Contents

1 I NHAZ (1) ^ 0 Consider earthquake
2 I NHAZ (2) 0 Consider wind

3 I NHAZ (3

)

^ 0 Consider tornado

*
Free form input may not be used on the CDC-3600 computer. A
special version of the program is available for this machine.
See Appendix.
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C: Site Location

Site location is specified by reading in latitude and

longitude relative to standard global coordinates.

Field No. Symbolic Code Description of Contents

1 F DLAT North Latitude

2 F DLONG West Longitude

D: Program Control Options

Field No. Symbolic Code Description of Contents

1 I LRISK ^ 0 Exercise risk option for
earthquake

2 I NM0D Structural Modeling Option

= 1 Detailed Frame

= 2 Story Stiffness

= 3 Empirical

3 I LSR0PT 7^ 0 Evaluate damage to long-
span roof
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2.1 Loads

2.1.1 Earthquake (See Section 3.4 of the main text.)

2.1.1.1 Input to Subroutine SEISMC

Card No. of Cards Input Variables

A 1 EM, REAR (LRISK = 0)

B 1 LP (LRISK 7^ 0)

C 1 RNI (LP = 0)

D 1 BLIFE, PN0C (LP 0)

E 1 A, ASIG, RBAR

F 1 ENSIG, EMMAX '

G 1 LC0P

H 1 CI, C2, C3 (LCOP 7^ 0)

I 1 CAl, CA2

J 1 CDl, CD2
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A: Deterministic Earthquake (LRISK == 0)

Field No. Symbolic Code Description of Contents

1 F EM Richter Magnitude for
deterministic earth-
quake

2 F REAR Hypocentral distance from
building site to earth-
quake source (miles)

B: Life and Probability Option (LRISK i- 0)

Field No. Symbolic Code Description of Contents

1 I LP - 0 : User input return
period

7^ 0 : User input life and
probability of non-
occurrence

Return Period (LRISK 7^ 0, LP = 0)

Field No. Symbolic Code Description of Contents

1 F RNI Return period in years

Life and Probability (LRISK 7^ 0 , LP 7^ 0)

Field No.

1 F

2 F

Symbolic Code

BLIFE

PN0C

Description of Contents

Life expectancy of build-
ing in years

Desired probability that
an earthquake of computed
magnitude or greater
will not occur during a
period of BLIFE.
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E: Seismicity Data (LRISK 0)

Field No. Symbolic Code Description of Contents

1 F

2 F

3 F

A

ASIG

REAR

Seismicity obtained from
map for specified Location

Standard deviation of A
also from map

Effective hypocentral
distance of risk earth-
quake (miles)

F : Parameters for Specifying Risk Earthquake (See Section 3. 4

of the main text.) of Magnitude EM

EM =

where

M = 1/.9 [(A

EMMAX

+ ENSIG*ASIG) -log^O^J :Mn EMMAX

:M>EMMAX

N =

1/RNI :LP = 0

-ln(PN0C)/BLIFE :LP 7^ 0

Field No. Symbolic Code Description of Contents

1 F ENSIG Number of standard deviations
above mean seismicity
used to determine Engineering
Seismicity

2 F EMMAX User imposed upper limit
on magnitude of Risk
Earthquake
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G : Input Option

Field No. Symbolic Code Description of Contents

1 I LC0P = 0 Use internal constants
for computing hard rock
ground motion from EM
and KBAR

7^ 0 User supply constants
if available from indep-
endent source

H: Velocity Constants (LC0P f 0)

If LC0P = 0, the user must input constants to be used in com-

puting hard-rock ground velocity from the formula

V = CI X 10^2 (EM)
^ RBAR-(")

r

These may be computed independently by the user based on

regression analysis if data are available (See Section 3.4

of the main text) , or determined by an other means available

to him, e.g. recommendations by another source.

Field No. Symbolic Code Description of Contents

1 F CI See above formula

2 F C2 See above formula

3 F C3 See above formula
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I : Acceleration Constants (LC0P f 0)

If LC0P 7^ 0, the user must input constants (Refer to card H

above) to be used in computing hard-rock ground acceleration

from the formula

log A = CAl + CA2 x log V

Field No. Symbolic Code Description of Contents

1 F CAl See above formula

2 F CA2 See above formula

J : Displacement Constants (LC0P 7^ 0)

If LC0P 7^ 0, the user must input constants (Refer to card H

above) for computing hard-rock ground displacement from the

formula

log D^ = CDl + CD2 x log

Field No. Symbolic Code Description of Contents

1 F CDl See above formula

2 F CD2 See above formula
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2.1.1.2 Input to Subroutine S0IL0D (See Section 3 . 4 of

the main text.

)

Card No. No. of Cards Input Variables

A 1 IPR0C, SIG

A: Soil Model Option and Standard Deviation Specification

Field No. Symbolic Code Description of Contents

1 I IPR0C A code for which soil model
is to be specified.*

2 F SIG The number of standard devia-
tions to be applied to the
calculated amplification
spectrum. SIG=0.0 is for mean
analysis; SIG=1.0 is for 1

Sigma analysis, etc.

* IPR0C = 1 -> Complex Model

= 2 ->- Semi'-Complex Model

= 3 -y Simple Method (a, b or c)

= 4 ^ Simple Method (d)

= 5 -^^ Ground Particle Velocity Spectra Input directly

2.1.1.2.1 Complex Model: IPR0C = 1

Card No. of Cards Input Variables

A

B

1 ITYPE, N

N THICK (I), DENSI(I), VEL0C(I),
PHI (I)

A: Option Card

Field No. Symbolic Code Description of Contents

1 I ITYPE = 1 Complex Model

^ 1 Semi-Complex Model

2 I N Number of soil layers
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B : Complex Model Data

Read data in ascending order , i.e. from base-rock up.

Field No. Symbolic Code Description of Contents

1 F THICK (I) Layer Thickness (ft)

2 F DENSI (I) Layer Wet Density (pcf)

3 F VEL0C (I) Layer SH-Wave Velocity
(ft/sec)

4 F PHI (I) Layer damping
(fraction of critical)

2.1.1.2.2 Semi-Complex Model : IPR0C=2

Card No. of Cards Input Variables

A 1 ITYPE, N

B 1 DAMP

C N T(I) , DE(I) , W(I)

A: Option Card

Field No. Symbolic Code Description of Contents

1 I

2 I

B: Top Laye

ITYPE

N

r Damping Card

= 1 Complex Model
i- 1 Semi-Complex Model

Number of Soil Layers

Description of ContentsField No. Symbolic Code

1 F DAMP Damping of Top Layer
(fraction of critical)

E-37



C : Semi-Complex Model Data

Field No. Symbolic Code Description of Contents

1 F T(I) Layer Thickness (ft)

2 F DEd) Layer Wet Density (pcf)

3 F W(I) Layer Moisture Content
(% of Dry Weight)

2.1.1.2.3 Simple Method (a,b,c) IPR0C=3

Card No. of Cards Input Variables

A 1 IAPR0, N

B N T(I) ,DE(I) ,W(I) (IAPR0=1)

C 1 IS0IL,H20 (IAPR0=2)

D N V(I) , DE(I) (IAPR0=3)

A: Simple Method Option Card

Field No. Symbolic Code Description of Contents

1 I IAPR0 = 1 Simple Method (a)
= 2 Simple Method (c)
= 3 Simple Method (b)

2 I N Number of Layers if IAPR0=1,
3. N=0 if IAPR0=2. Zero must
appear on the Data Card.

B: Simple Method (a) Data Card (See 2.1.1.2.2 C, above)

C : Simple Method (c) Data Card

Field No. Symbolic Code Description of Contents

1 I IS0IL Soil Code for DAF calculation.
See Table 1.

2 F H20 Depth to Water Table in Feet.
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Table 1. Soil Codes for Simple Method (c)

IS0IL Material

1 Fill or Soft Soil

2 Sandy and Clayey Ground

3 Rock Debris

4 Gypsum and Marl

5 Limestone and Sandstone

6 Granite

D: Simple Method (b) Data Card

Field No. Symbolic Code Description of Contents

1 F V{I) Layer Velocity (ft) See
sample equations - Ref. 3.20

2 F DE(I) Layer Wet Density (pcf)

2.1.1.2.4 Simple Method (d) : IPR0C=4 (Section 3 . 4 of main
text)

Card No. of Cards Input Variables

A

B

1 IC0DE, I SAT

1 H,DEN

A: Simple Method (d) Data Card

Field No. Symbolic Code Description of Contents

1 I IC0DE Geologic Period Code
See Table 2.

2 I ISAT Saturation Code
= 1 Soil is Saturated
7^ 1 Soil is Unsaturated
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Table 2. Geologic Codes for Simple Method (d)

ICODE Period Era
c

Age (x 10 years)

X Holocene Cenozoic nil

£. Quaternary

Pleistocene ^
)

A4 Pliocene Id

D Miocene ZD

D uxigocene
'n
1 Eocene 4i

8 Cretaceous Mesozoic 93
C\
y Juraissic 152

10 Triassic 175

11 Permian Paleozoic 192

12 Pennsylvanian 22 0

13 Mississippian 245

14 Devonian 284

15 Silurian 355

16 Qrdovician 390

17 Canadian 415

18 Ozarkian 440

19 Upper-Middle Cambrian 490

20 Lower Cambrian 515

*Note: In establishing the ICODE shown, the chronological sequence was

not followed for these two periods.
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B: Simple Method (d) Data Card

Field No. Symbolic Code Description of Contents

I F H Depth of Soil Model , usually a
minimum of 1/2 maximum plan
dimension (ft)

2 F DEN Soil Wet Density (pcf)

If user desires, he may use the internally set value of
DEN = 135 pcf by setting DEN< 0 . 0

.

2.1.1.3 User Input of Specified Site Particle Velocity Spectrum

If the user desires, he may input his own site particle

Velocity spectrum. This option is invoked by specifying

IPR0C = 5 (See Section 2.1.1.2). Following Card A of input

to subroutine S(5IL0D, three additional cards are required.

On the first, the number of data points, NDATA, to be input

is specified. On the second, values of the input period,

TIN (I) are specified. On the third, corresponding values

of input velocity, YIN(I), are specified. No other input

data are required.

Any number of data points may be input. Subrountine S0IL0D

uses linear interpolation to compute the vectors T(I) and Y(I)

corresponding to period increments of 0.1 sec. ranging from 0.1

sec. to 10 sec. One word of caution: although the user may

specify as few as two input spectrum data points, the program

will compute 100 spectrum points by linear not logarithmic inter-

polation. Thus if the user has picked points off a log-log plot,

intermediate points may deviate significantly from straight lines

on the log-log plot. To adequately define the entire spectrum

from 0.1 sec. to 10 sec. periods, at least 8 to 10 points should

b e i n p u t

.
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2.1.2 Wind: Input to Subroutine WNDL0D

Card No. of Cards Input Variables

A 1 ISITE, ITEST, ITY, ISHAPE

B 1 SIG (ITEST 1)

C 1 NPTS (ITEST 1)

D 1 VEL(I), 1=1, NPTS (ITEST 1)

E 1 RETRN(I), 1=1, NPTS (ITEST 1)

F 1 PERIOD (ITY = 1, ITEST 1 )

G 1 BLIFE, PROB (ITY = 2, ITEST 1)

H 1 VF (ITEST 2)

Wind Load Control Card

Field No, Symbolic Code Description of Contents

1 I

2 I

3 I

4 I

ISITE

ITEST

ITY

ISHAPE

B: Specification of Standard

Code that describes terrain
surrounding the structure-Table 3

= 1 Statistical Analysis

= 2 Deterministic Analysis

ITY specifies statistical
approach to be used.

= 1 Return Period Analysis

= 2 Life and Probability of
non-occurrence analysis

= 0 Deterministic Analysis

= 1 External Pressure Coefficients
stored in program will be used

= 2 User will specify external
pressure coefficients

Deviation

Field No. Symbolic Code Description of Contents

1 F SIG Number of standard deviations for
specification of wind velocities
SIG = 0.0 is for mean analysis
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Table 3. Power Law Exponents for Various
Terrains and Input Codes

ISITE Description of the Terrain Power Law
Exponent (1/a)

1 For centers of large cities 1/3

2 For wooden countryside,
parkland, towns, outskirts
of large cities, rough
coastal belts

1/4.5

3 For open country, flat
coastal belts, small is-
lands situated in large
bodies of water, prairie
grassland, tundra, etc.

1/7
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statistical Analysis Card

Field No. Symbolic Code Description of Contents

1 I

D: Wind Velc

NPTS

cities for Statis

Number of velocities and return
periods from Thom's maps (Fig.
6 to 10 and Table 4.

for use in regression analysis.

tical Analysis

Field No. Symbolic Code Description of Contents

1 F

E: Wind Velc

VEL(I), 1=1,

3city Return Perio

Velocities (fastest-mile, mph)
from Thom's maps for regression
analysis

ds for Statistical Analysis
(for use

Field No.

if ITEST = 1

Symbolic Code Description of Contents

1 F

F: Return P<

Field No.

RETRN(I), 1=1,
NPTS

sriod

Symbolic Code

Return periods in years corres-
ponding to velocities in D above

Description of Contents

1 F PERIOD Return period in years to find
design velocity use the results
of regression analysis from
C, D, E above
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G: Life Probability of Non-occurrence Analysis

Field No. Symbolic Code Description of Contents

1 F

2 F

BLIFE

PROB

Life of the structure in years,

Probability that the calcu-
lated wind velocity from
regression analysis will not
be exceeded during BLIFE.

H: Deterministic Wind Velocity

Field No. Symbolic Code Description of Contents

1 F VF User value of wind velocity -

fastest mile data in mph.
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Table 4. Hawaii Fastest Mile Data (mph) at Sea Level*

Exposure Return Period in Years

2 10 25 50 100

Leeward (Westerly) 38 51 60 67 75

Windward (Easterly) 42 59 70 80 91

The following footnote applies only to Hawaii.

Since the data of Table 4 is taken at sea level stations,
it must be converted to an equivalent fastest mile wind
velocity at 30 feet above the ground for a site at an
elevation Z feet above sea level. The user must do the
following conversion before entering the data into the
wind program:

V„,^ = V

where

Z + 30
1/7

Z30 30 30

V^Q = a velocity from Table 4.

Z = elevation of site above sea level in feet.

^Z30 ~ fastest mile wind velocity at 30 feet
above ground for the site

.
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2.1.3 Tornado: Input to Subroutine TRNL0D (See Section 3.4 of
the main text.

)

Card No. of Cards Input Variables

A 1 BL, Fl, IT0R

B 1 VT (IT0R f 0)

A: Site Card

Field No. Symbolic Code Description of Contents

1 F BL Building Life

2 F Fl Number of tornados per year
from Figure 11.

3 I IT0R = 0 Omit Wind Loads

7^ 0 Compute static response
and damage due to
pressure loads

B: Velocity Card

Field No. Symbolic Code Description of Contents

1 F VT Tornado Wind Velocity
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2.2 Structural Model: Input to Subroutine STRUCT
See Section 3.4 of the main text.

Card No. of Cards Input Variables

A 1 NS, TWB, TLB, PHR, N0PRT

A: Structure Configuration Card

Field No. Symbolic Code Description of Contents

1 I NS Number of stories

2 F TWB Total width of building

3 F TLB Total length of building

4 F PHR Parapet height

5 I N0PRT = 1 Suppress portions of

printed output

2.2.1 Level 1 - Detailed Frame Model:
Input to Subroutine STIFFl

Card No. of Cards Input Variables

A 1 NFRMS

B 1 N0PT

2 See Sub-Chart for each N0PT
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A: Number of Frames

Any number frames may be used to model a building. Since the

model is two-dimensional, stiffness matrices for the various

frames are superposed (summed) . Each frame is assumed to lie

in a vertical plane parallel to the direction of motion. Thus,

for example, if the outside frames contain concrete shearwalls

while the inner frames are constructed primarily of steel beams

and columns, each may be modeled separately and their contri-

butions to the overall stiffness of the structure will be

additive, analogous to springs acting in parallel.

The framing options presented herein offer the user considerable

latitude in types of building framing options. However, it

should be noted that the user may, by placing "near zero"

virtual members (properties down to 10"^ magnitude levels may

be used without numerical i 1
1 -condi ti oni ng ) extend the range

of framing types. K bracing and other bracing systems may be

handled in this manner. Once experience is gained in this area

the program usage is greatl)' inhanced.

Field No. Symbolic Code Description of Contents

1 I NFRMS Number of frames to be
used in detailed model

B: Frame Option Card

Individual frames for a particular building may be modeled using

either N0PT = 1 or 2 in any combination. The only restriction

is that story heights for all frames be the same.

Field No. Symbolic 'Code Description of Contents

1 I N0PT = 1 Steel frame
(may have non-rigid

= 2 General frame
(used for concrete
structures)
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Sub-Chart for N0PT = 1: Steel Frame Model

Card No. of Cards Input Variables

C 1
E, NB, NBT, NCT, NBB, NBRT,
NRFJ, NDLC

D NBT J, AB (J) , IB (J) , WB (J)

E NCT J, AC (J) , IC (J) , WC (J)

F NBRT J, ABR(J)
ABR = Area of brace

G NB* NUM, BW

H NS* NUM, SH

I NB* NUM, BT, (IFR,A,B,SCJ,SCK)'^

J w NC* NUM, CT, (IFR,A,B,SCJ,SCK)

K NBB BN, BTl, BT2

+ Omit if NRFJ=1

* May be less (refer to detailed explanation)

Sub -Chart for N0PT = 2: General Frame Model

Card No. of Cards Input Variables

C 1
NB, NBT, NCT, E, G, EB, GB,
WTB, WTC, NDLC

D NBT J, Bl, Dl, ISECT/Tl, T2

E NCT J, Bl, Dl, ISECT/Tl, T2

G NB* NUM, BW, BLl, ALl

H NS* NUM, SH

I
Ui

2
NB* NUM, BT

J NC* NUM, CT

* May be less (refer to detailed explanation)



Frame Description Card

Only one Frame Description card is used per frame.
N0PT = 1, the card contains:

If

Field No. Symbolic Code Description of Contents

1 F E Young's modulus

2 I NB Number of bays

3 I NBT Number of beam sections

4 I NCT Number of column sections

5 I Number of braced bays

6 I NBRT Number of bracing types

7 I NRFJ If NRFJ=1, frame joints
are non- rigid.

8 I NDLC If NDLC=1, the dead load
of the framing is not
included in the building
mass

.

If N0PT = 2, the card contains

Field No. Symbolic Code Description of Contents

1 I NB Number of bays

2 I NBT Number of beam sections

3 I NCT Number of column sections

4 F E Young's modulus for columns

5 F G Shear modulus for colximns

6 F EB Young ' s modulus for beams

7 F GB Shear modulus for beams

8 F WTB Weight of beam (Ibs/cu. ft.)

9 F WTC Weight of coliamn
(Ibs/cu. ft.)

10 I NDLC If NDLC=1, the dead load of
the framing is not included
in the building mass.
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Df Beam Properties Card

The Beam Properties card is used to override beam properties
already included in the data base or to add additional beam
properties for use in this particular run (refer to Table 5)

.

The total number of cards must equal the number entered for

NBT in the Frame Description card. If N0PT=1, the card
contains

:

Field No. Symbolic Code Description of Contents

1 I J Beam niomber; if it is
jjtitween j. anu oj., lu over
rides corresponding prop-
erties in the data base;
IE It IS Detween oz an.u yy,
it adds additional prop-
erties to the data base.

2 F AB 2Area {in. )

3 F IB 4Moment of inertia (in. )

4 F WB Weight (lb/ft)

If N0PT = 2, the card contains:

Field No. Symbolic Code Description of Contents

1 I J Beam number

2 F Bl Beam dimension, see Fig. 12

3 F Dl* Beam dimension, see Fig. 12

4 I ISECT Beam section code, see
Figure 12

1

2

F

F

Tl

T2

Beam dimension ^ enter
values
on next
card, if

Beam dimension ^ ISECT >2

*
If ISECT = 2, Dl is not used in computation. However,, the
beam properties card must still contain 4 fields. Either
two adjacent commas or a dummy value must be soecified.
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Table 5. Beam Sections Included in Stored Data Base

Beam No. Section Beam No

.

Section

1
2

3

4

5

6

7

8

9

10
11
,12

13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41

W16X

W18X

W21X

W24X

26 42
31 43
36 44
40 45
45 46
50 47
58 48
64
71
78
88
96

49
50
51
52
53

35 54
40 55
45
50
55
60
64
70
77
85
96

56
57
58
59
60
61
62
63

105 64
114 65

44
49
55
62
68

66
67
68
69
70

73 71
82 72
96 73

112 74
127 75
142 76

55
61
68
76
84

77
78
79
80
81

W27X

W3 0X

W33X

W3 6X

94
100
110
120
130
145
160

84
94

102
114
145
160
177

99
108
116
124
132
172
190
210

118
130
141
152
200
220
240

135
150
:160
il70
-182

L94
230
2543
-2"60

280
300
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Figure 12 . Beam and Coliomn Sections
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Coluitin Properties Card

The Colvunn Properties card is used to override column proper-

ties already included in the data base or to add additional

column properties for use in this particular run (refer to

Table 6) . The total number of cards must equal the number

entered for NCT in the Frame Description card. If N0PT = 1,

the card contains:

Field No. Symbolic Code Description of Contents

1 I

2 F

3 F

4 F

AC

IC

WC

Coliimn number; if it is
between 1 and 38 or 51 and
88, it overrides corres-
ponding properties in the
data base; if it is between
39 and 50 or 89 and 99, it
adds additional properties
to the data base.

2Area (in. )

4Moment of inertia (in. )

Weight (lb/ft)

If N0PT ='2, the card contains;

Field No. Symbolic Code Description of Contents

1 I J Column number

2 F Bl Column dimension. see
Figure 12

3 F Dl * Column dimension. see
Figure 12

4 I ISECT Column section code.
see Figure 12

1 F Tl Column dimension r enter
values
on next
card if

2 F T2 Column dimension ISECT >2

If ISECT = 2, Dl is not used in computation. However, the
column properties card must still contain 4 fields. Either
two adjacent commas or a dummy value must be specified.
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Table 6. Column Sections Included in Stored Data
Base

Column Number
Section

Strong Axis Bending Weak Axis Bending

1X ^ X W14X 61
68

•3 74

4 54 W14X 78
5 55 84

6 56 W J. *iA o /

7 57
8 58 X u o

9 59 111
10 60 119
11 61 127
12 62 136

63 W14X 142
1 4 64 150

65 158
X \J 66 1 fi7XV/
17 67 1 7fiX / V

18 68 184
19 69 X ^

20 70 202
21 71 ^ X X

22 72 ?1 9^ X ^

23 73 228
24 74 237

25 75 W X *4A ^ t o

26 76 <C D *t

27 77 ? P 7£.0 1

28 78 J X ft

29 79 342
30 80 370
31 81 398
32 82 426

33 83 W14X 455

1
34 84 500

!
35 85 550

' 36 86 605
37 87 665
38 88 730
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F: Brace Description Card

One Brace Description card is required for each bracing

type. A bracing type is associated with a diagonal bay

member of a particular cross-sectional area. Any one

bracing type may be used repeatedly throughout the frame

and is specified by either of the variables BTl or BT2

which are defined for Card K.

Field No. Symbolic Code Description of Contents

1 I J Integer numbers identifying
bracing type

2 F ABR (J) Cross-sectional area of
bracing member type J

G: Bay Description Card

One Bay Description card is required for each set of

consecutive bays with identical widths. The total num-

ber of cards is always less than or equal to the number

of bays NB in the Frame Description card. If N0PT = 1,

enter only items in fields 1 and 2. If N0PT = 2, enter

all four items.

Field No. Symbolic Code Description of Contents

1 I NUM Niimber of consecutive
bays of identical width

2 F BW Bay width

3 F BLl Distance to face of column
left end of span
(see Figure 13)

4 F ALl Distance to face of column
right end of span
(see Figure 13)
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1^
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First Bay Second Bay

Figure 13. Bay Dimensions for N0PT = 2
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H: Story Description Card

One Story Description card is required for each set of

consecutive stories with identical height. The total num-

ber of cards is always less than or equal to the number of

stories indicated in field 3 (NS) of the Control card.

Field No. Symbolic Code Description of Contents

Number of consecutive stories
of identical height

Story height

1 I NUM

2 F SH

Beam Card

One Beam card is required for each set of consecutively

identical members for each story. The total number of

cards per story is always less than or equal to the num-

ber of bays
. if n0PT = 1 and NRFJ = 1, omit fields 3

through 7. If N0PT = 2, omit fields 3 through 7.

Field No. Symbolic Code Description of Contents

1 I NUM Number of consecutively
identical beams, starting
from the left.

2 I BT Type of beam from data
base (Table 5) or input
(Beam Properties card)

.

3 I IFR IFRt^ 1 joints are assumed
rigid and the values for
SCJ and SCK that are read
in are ignored.

4 F A Dimension of rigid joint
at left end (see Fig. 14).

5 F B Dimension of rigid joint
at right end (see Fig. 14).

6 F SCJ Spring constant left end
(see Figure 14) .

7 F SCK Spring constant right end
(see Figure 14)

.
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Figure 14. Beam and Column for N0PT = 1
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J: Column Card

One Column card is required for each set of consecutively

identical columns. The total number of Column cards per

story is always less than or equal to the number of bays

plus 1 (Figure 4). If N0PT = 1 and NRFJ = 1, omit fields

3 through 7. If N0PT = 2, omit fields 3 through 7.

Field No. Symbolic Code

1 I NUM Number of consecutively
identical columns, starting
from the left.

2 I CT Type of column from data base
(Table 6) or input (Column
irropeiTuieo carQ^ .

3 I IFR IFR=1, joints are assumed
rigid and the values for
SCJ and SCK that are read in
are ignored.

4 F A Dimension of rigid joint at
top end (see Figure 14)

.

5 F B Dimension of rigid joint at
bottom end(see Figure 14).

6 F SCJ Spring constant top end
(see Figure 14)

,

7 F SCK Spring constant bottom end
(see Figure 14)

.

K: Brace Card

The niimber of Brace cards is always equal to NBB. Refer

to Figure 15 for the orientation of the pair of braces.

Field No. Symbolic Code Description of Contents

1 I BN Beam number (refer to
Figure 11)

.

2 I BTl Brace type for first brace.

3 I BT2 Brace type for second brace.
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Beam No. BN

BTl ^ ^BT2

BRACING

Note - K bracing and other bracing systems may be handled by

inserting "ficticious" members or members with near zero
stiffness.

Figure 15. Braces for N0PT = 1
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2.2.2 Level 2 - Story Stiffness Model:
Input to Subroutine STIFF2

Card No. of Cards Input Variable

A 1 SK(I) , 1=1, NS

B 1 LC (I) , 1=1, NS

A: Story Stiffness Card

Story stiffness coefficients are read form this card, top to

bottom. These stiffnesses correspond to the springs shown in

Figure 2 . They need not represent translational stiffnesses

of column type structures where both ends of the column are

constrained against rotation. Although this is one interpre-

tation, resHalting modal frequencies may be too high so that

somewhat smaller stiffness coefficients should be used.

Field No. Symbolic Code Description of Contents

1 to NS F SK(I) Stiffness coefficient
for the Ith story

B: Story Height Card

Field No. Symbolic Code Description of Contents

1 to NS F LC(I) Height of Ith story
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2.2.3 Level 3 - Empirical Model: Input to Subroutine STIFF3

Card No. of Cards Input Variables

A 1 TI

B 1 LC (I) , 1=1, NS
n

A: Fundamental Period

Field No. Symbolic Code Description of Contents

1 F TI Fundamental Period

B: Story Heights

Field No. Symbolic Code Description of Contents

1 to NS F LC (I) Height of Ith Story

2.2.4 Floor Weight - Input to Subroutine FLMASS

Card No. of Cards Input Variables

A 1 FWT(I) , I = 1, NS

A: Floor Weight

Field No. Symbolic Code Description of Contents

1 to NS F FWT (I) Weight of Ith floor in KIPS
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2.3 Response (See Section 3 . 4 of the main text)

2.3.1 Input to Subroutine DYNAMC

Card No. of Cards Input Variables

A

B

1 NDAMP, ITERMX, LD, MC0P

1 DRFTY{I)
, 1=1, NS

A: Option Card

Field No. Symbolic Code Description of Contents

1 I NDAMP

2 I

3 I

ITERMX

LD

4 I MC0P

= 1 Damping for steel and
reinforced concrete frame
structures

= 2 Damping for bolted
steel frame or
timber structures

Maximum number of iterations
allowed to converge on damp-
ing and ductility.

= 0 Do not modify damped
response spectrum to ac-
count for ductility.

7^ 0 Modify response spec-
trum for ductility.

Modal Combination Option
= 1 First Mode Only
= 2 RSS
= 3 Sum absolute values

B: Story Drift to Yield

This quantity, A^, is used to compute ductility A/A and
y

represents the drift of each story at which yielding begins

to occur somewhere within the primary structure of that

story. The user should input appropriate values according

to whether yielding occurs first to frame or structural walls.

Field No. Symbolic Code Description of Contents

1 to N F DRFTY (I) Interstory drift to yield
each story
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2.3.2 Input to Subroutine STATIC, NHAZ(2) ?^ 0

See Section 3.4 of the main text.

Card No. of Cards Input Variables

A 1 BS

B 1
*

ITYPE , ANGLE (ISHAPE = 1)

C i CA, CB, ANGLE (ISHAPE = 2)

D 1 CC, CD (ISHAPE = 2)

E 1 RATIQ^, IWALL

*See Table 7 for values of ITYPE for specific building
configurations

.

A: Ambient Damping for Wind Analysis

Field No. Symbolic Code Description of Contents

1 F BS Building Damping Under Wind
Conditions as a fraction of
critical. This value should
be less than the damping of
the building under strong
earthquake conditions.

B. Specification of External Presure Coefficients Using
Stored Data

For Use if ISHAPE = 1. See Section 2.1.2, Card A.

Field No. Symbolic Code Description of Contents

1 I ITYPE Code from Table 7

for specification of
building's shape

2 I ANGLE Code from Table 8

for specification of
wind direction.
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Table 7. Building Identification by Code
ITYPE Using Swiss and ANSI A58.1 - 1972
Data, External Pressure Coefficients.
All Data Are Swiss Unless Otherwise
Noted.

ITYPE

Gabled Roofs 0°-3°

h:h:l = 1:4:4

E G

F H

A B C D E F G H

0° .9 -.3 -.4 -.4 -.8 -.8 -.3 -.3

45° .5 -.4 .5 -.4 -.9 -.6 -.6 -.3

90° -.4 -.4 .9 -.3 -.8 -.3 -.8 -.3

Gabled Roofs 0"-10O

7^

h:h:l = 1:1:1

E G

A

F H

<)) A B C D E F G H

0° .9 -.5 -.6 -.6 -.7 -.7 -.5 -.5

45° .5 -.5 .5 -.5 -.8 -.5 -.5 -.4

90° -.6 -.6 .9 -.5 -.7 -.5 -.7 -.5

Gabled Roofs 0°-15°

h:b:£ = 2.5:1:1

--b-H

C

E G

F H

A B C D E F G H

0° .9 -.6 -.7 -.7 -.8 -.8 -.8 -.8

45° .5 -.5 -.5 -.5 -.8 -.7 -.7 -.5

90° -.7 -.7 .9 -.6 -.8 -.8 -.8 -.8
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Table 7. Building Identification (Continued)

I TYPE

h:b:£ = 1:8:16

E G

F H

A B C D E F G H

0° .8 -.5 -.5 -.5 .2 .2 -.6 -.6

45° .5 -.5 .4 -.3 .1 -.1 -.8 -.5

90° -.3 -.3 . 9 -.3 -.5 -.1 -.5 -.1

0-10'

E G

F H

h:b:£ = 2.5:2:5

A B C D E F G H

0°
. 9 -.5 -.7 -.7 -.6 -.6 -.5 -.5

45° .6 -.5 . 4 -.5 -.9 -.7 -.6 -.7

90° -.5 -.5 . 9 -.4 -.8 -.2 -.8 -.2

30'

E G

F H

h:b:£ = 2.5:2:5

A B C D E F G H •

0° .9 -.5 -.7 -.7 -.6 -.6 -.5 -.5

45° .6 -.5 .4 -.4 -.4 -.5 -.6 -.7

90° -.5 -.5 . 9 -.4 -.7 -.2 -.7 -.2
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Table 7. Building Identification (Continued)
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Table 7. Building Identification (Continued)

I TYPE

10

-yf-
60'

h

y

30^

c

E G

F H

h:b:£ = 1:1:5

<{> A B C D E F G H

0° .9 -..5 -.6 -.6 .6 .6 - .5 -.5

45° .5 -.8 .4 -.5 .2 -,1 -1.0 -.8

90° -.4 -.4 .9 -.3 -.4 0 - .4 0

11 EFGHJKLM
60^ 30^

h

Neglect Wind
Friction h:b:ii = 1:4:5

A
EFGHJKLM B

A B C D E F G H J K L M

0°
.9 -.3 -.4 -.4 .6 -.6 -.6'-.5 -.5 -.4 -.3 -.3

45° .5 -.4 .5 -.3 .2 -.8 -.5 -.4 -.2 -.4 -.2 -.5

90° -.4 -.4 .9 -'.3 -.3-.4 -,4 -.4 -.4 -.4 -.4 -.3

12

30'

h

c

h:b:i!, = 1:3:4

A B C D E F G H J K L M

0° .9 -.5 -.6 -.6 -.8 -.8 -.4 -.4 i.0 -.4 .5 -.5

45° .5 -.5 .5 -.4 -.6 -.5 -.5 -.5 -.^5 -.5 -.5 -.5

90° -.5 -.5 . 9 -.4 -.8 -.4 -.8 -.4 -.4 -.4 -i^O -.4
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Table 7. Building Identification (Continued)

I TYPE

13 TTpH,
• 5h I

E

^rVK
h:b:Jl = 1:4:8

A E g|h K

1

.61

A B C D E F G H J K

0° .8 -.5 -.7 -.7 .2 .6 -1.0 - .6 - .5 -.6

45° .4 -.5 .4 -.5 - .3 .2 -1.3 -1.4 -1.0 -.7

90° -.4 -.4 .8 -.3 -.4 -.2 -.3 -.3 -.2 -.4

14

30° ^.(C^ -th

E G

F H

h:b:£ = 1:8:16

A B C D E F G H

0° .9 -.3 -.3 -.3 -.5 -.1 -.5 -.1

45° .4 -.3 .5 -.5 .1 -.J. -.8 -.5

90° -.5 -.5 .8 -.5 .2 .2 -.6 -.6

15 o-io^;x

E G

F H

h:b:Jl = 2.5:2:5

A B C D E F G H

0° . 9 -.4 -.5 -.5 -.8 -.2 -.8 -.2

45° .4 -.5 .6 -.5 -.9 -.7 -.6 -.7

90° -.7 -.7 .9 -.5 -.6 -.6 -.5 -.5
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Table 7. Building Identification (Continued)
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Table 7. Building Identification (Continued)

I TYPE

19 30^

A

E G

F H

h:h;l = 1:2.4:12

A B C D E F G H

0°
. 9 -.2 -,4 -.3 - .3 0 - .3 0

45° .4 -.4 .5 -.6 -1.2 -.7 -1.1 -.7

90° -.6 -.6 .9 -.5 - .5 -.5 - .5 -.5

20
60

E G

F H

h:b:J!, = 1:1:5

A B C D E F G H

0°
. 9 -.3 -.4 -.4 -.4 0 - .4 0

45° .4 -.5 .5 -.8 .2 -.1 -il.D -.JB

90° -.6 -.6 .9 -.5 .6 .6 - .5 -o5

21 EFGHJKLM Neglect Wind Friction

60

h:b:il = 1:4:5

GH JK LMD z

4> A B C D E F G H J K L M

0°
..a) -.3 -.4 -.4 -.3 -.4 -.4 -.4 -.4 -.4 -.4 -.3

45° .5 -.3 .5 -.4 .2 -.8 -.5 -.4 -.2 -.4 -.2 -.5

90° -.4 -.4 .9 -.3 .6 -.6 -.6-.5 -.5 -.4 -.3 -.3
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Table 7. Building Identification (Continued)

I TYPE

22

30^
T735h

h
h:b:£ = 1:3:4

D a

A B C D E F G H J K L M

0° .9 -.4 -.5 -.5 -.8 -.4 -.8 -.4 -.4 -.4 -LO -.4

45° .5 -.4 .5 -.5 -.6 -.5 -.5 -.5 -.5 -.5 - .5 -.5

90° -.6 -.6 .9 -.5 -.8 -.8 -.4 -.4 -1.0 -.4 -.5 -.5

23

24

h:b:il = 1:4:8

<)) A B C D E F G H J K

0° .8 -.3 -.4 -.4 -.4 -.2 - 3 - 3 - .2 -.4

45° .4 -.5 . 4 -.5 -.3 .2 -L3 -lA -10 -.7

90° -.7 -.7 .8 -.5 -.2 .6 -1.0 -.6 -.5 -.6

Essentially Flat

h:b:2. = 1:^2.5:^2.:

c

A B C D E F G H

0° .8 -.6 -.7 -.7 -.8 -.8 -.8 -.8

90° -.7 -.7 .8 -.6 -.8 -.8 -.8 -.8

E G

F H

B

ANSI A58.1 - 1972
^

(No Specifications for = 45 )
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Table 7. Building Identification (Continued)

I TYPE

25 Essentially Flat

E

—

—

G

F H

L:b:« = 1 :<2. 5:<2 .5

A B C D E F G H

go .8 -.5 -.7 -.7 -.7 -.7 -.7 -.7

90° -.7 -.7 .8 -.5 -.7 -.7 -.7 -.7

ANSI A58:i - 1972
(No Specification for = 45°)

Table 8. Codes for Specification of Wind
Direction With Respect to Line
of Frame Action

ANGLE Direction

1 0°

2 45°

3 90°
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C : User Specification of External Pressure Coefficients
For Frame Action Analysis .

For use if ISHAPE = 2. See Section 2.1.2, Card A.

Field No. Symbolic Code Description of Contents

1 F CA Pressure coefficient for
windward wall for frame
action analysis. See
Fia . 16 . Wall 1

2 F CB Presure coefficient for
leeward wall for frame
action analysis. See
Fig. 16, Wall 2

3 I ANGLE Code for wind direction
with respect to line of
frame action. Table 8.

D: User Specification of External Pressure Coefficients
for Window Damage Estimates for Side Wall, i.e.. Walls
Parallel to Line of Frame Action.

Field No, Symbolic Code Description of Contents

1 F CC External Pressure Coeffi-
cient for Wall 3. See
Fig. 16.

2 F CD External Pressure coeffi-
cient for Wall 4. See
Fig. 16.

E: Window Damage Due to Wind Data.

Field No. Symbolic Code Description of Contents

1 F RATIO Ratio of open area to
solid area 0.^ ratio S 1.

2 I IWALL Wall code specifying which
exterior wall has the
majority of openings.

=1 Wall 1 See Fig. 16
=2 Wall 2 See Fig. 16
=3 Wall 3 See Fig. 16
=4 Wall 4 See Fig. 16
=5 Openings uniformly

distributed

.
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2.3.3 Input to Subroutine LSR00F

Cards No. of Cards Input Variables

A

B

1 TYPEA, ALPHA, VL, CL, D0P , Np"*"

1 VECTOR (I j"^"^, 1=1, NP
(TYPEA = 3)

+ Set NP=0 only if TYPEA ?^ 3

++ See Table 7 for User Input Options to VECTOR (I)

A: Long Span Roof Data Card

Field No. Symbolic Code Description of Contents

1 I TYPEA Analysis Type Code
= 1 General Swiss Approach*
= 2 ANSI Specifications*
= 3 Detailed Analysis, User

inputs roof pressure
coefficients

2 F ALPHA Slope of Roof in Degrees

3 F VL Roof uplift resistance
capacity in pounds.
Dead weight and connection
capacities to vertical uplift

4 F CL Collapse Capacity of walls
in pounds

5 F D0P Depth Of Ponding in Feet

6 I NP Number of data points to be
read for detailed analysis.
If TYPEA 7^ 3, some value
must be input, say Zero (0)

.

*
Roof pressure coefficients are generated internally for
TYPEA = 1 and TYPEA = 2.
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B: External Pressure Coefficients (TYPEA = 3 only)

Field No. Symbolic Code Description of Contents

1 to NP F VECTOR (I) VECTOR (I) contains roof
external pressure coeffi-
cients. Suggested values
are presented in Table 7.
Starting with data in column
E = VECTOR (1) F = VECTOR (2)

,

etc. through H or M, depend-
ing on structure selected.



2 . 4 Damage

2.4.1 Input to Subroutine DAMAG for either Earthquake, Wind ,

Tornado, or any Combination of the Three .

Card No. of Cards Input Variables

Al

Bl

1

1

DELTY

CVDY

(1,1)

,

(1,1) ,

1=1,

1=1,

NS

NS
Frame

A2

B2

1

1

DELTY

CVDY

(1,2) ,

(1,2) ,

II

II

H

H

NS

NS
Walls

A3

B3

1

1

DELTY

CVDY

(1,3) ,

(1,3) ,

1= 1,

1= 1,

NS

NS
Diaphragms

C 1 HW(I) , 1=1, NS

D 1 BW(I) , 1=1, NS

Al: Interstory Drift to Yield - Frame

Field No. Symbolic Code Description of Contents

1 to NS F DELTY (1,1) Interstory drift to yield

See Methodology Report for

empirical data.

Bl: Coefficients of Variation - Frame

Field No. Symbolic Code Description of Contents

1 to NS F CVDY (1,1) Coefficient of Variation on

DELTY (1,1)

A2 : Interstory Drift to Yield - Walls

See Bl above for description.

B2 : Coefficients of Variation - Walls

See C2 above for description.

E-86



A3 : Interstory Drift to Yield - Diaphragms

See Bl above for description.

B3 : Coefficients of Variation - Diaphragms

See CI above for description.

C : Height of Windows

Field No. Symbolic Code Description of Contents

,
1 to NS F HW (I) Nominal window height

D: Width of Windows

Field TSIo. Symbolic Code Description of Contents

1 to NS F BW (I) Nominal window width
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2.4.2 Additional Input to Subroutine DAMAG for Earthquake Only

Card No. of Cards Input Variables

Al 1 DMUF (I, 1) 1=1, NS
Frame

Bl 1 CVDMUF (I, 1) 1=1, NS

A2 1 DMUF (I, 2) 1=1, NS
Walls

CVDMUF (I, 2) 1=1, NS

A3 1 DMUF (I, 3) 1=1, NS ,

Diaphragms
B3 1 CVDMUF (I, 3) 1=1, NS

C 1 Q (I) 1=1, NS

D 1 DC (I) 1=1, MS

E 1 CVDLTG(I) 1=1, NS

Al; Ductility to Failure - Frame

Field No, Symbolic Code Description of Contents

1 to NS F DMUF (1,1) Ductility to failure for

structural frame. Section 3.

of the main text for data.

Bl: Coefficient of Variation on DMUF - Frame

Field No. Symbolic Code Description of Contents

1 to NS F CVDMUF (I ,1) Coefficient of variation

on DMUF (1,1)

A2: Ductility to Failure - Walls

See Al above for description.
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B2: Coefficient of Variation on DMUF - Walls

See Bl above for description.

A3 : Ductility to Failure - Diaphragms

See Al above for description.

B3 : Coefficient of Variation on DMUF - Diaphragms

See Bl above for description.

C: Quality Factor of Nonstructural Materials

Field No. Symbolic Code Description

1 to NS F Q(I) = 1 Poor quality

= 2 Minimum code quality

= 3 Superior quality

D: Mullion Clearance

Field No. Symbolic Code Description

1 to NS F DC (I) Average clearance in mullions

for nominal windows

E: Coefficient of Variation on Mullion Clearance

Field No. Symbolic Code Description

1 to NS F CVDLTG (I) Coefficient of variation

on DC (I)
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2.4.3 Additional Input to Subroutine DAMAG for Wind Only.

Card No. Cards Input Variables

A 1 DELTYP (I) 1=1, NS

B 1 CVDYP (I) 1=1, NS

C 1 THG (I) 1=1, NS

D 1 SGB
E 1 CVPZR (I) 1=1, NS

A: Interstory Drift to Yield

Field No. Symbolic Code

1 to NS F DELTYP (I) Interstory drift to yield

(for nonstructural partitions)

caused by wind loads.

B: Coefficients of Variation - Partition

Field No. Symbolic Code Description

1 to NS F CVDYP (I) Coefficient of variation on

DELTYP (I)

C: Thickness of Glass

Field No. Symbolic Code Description

1 to NS F THG (I) Thickness of glass used in

nominal windows
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D: Breaking Stress Of Glass

The only failure mode considered is the overstressing of

glass due to direct pressure. Failure of window supports

is not considered.

Field No. Symbolic Code Descriptidh of Contents

1 F SGB Breaking stress of glass (psi)

E: Coefficients of Variation on Breaking Pressure

J"ield No. Symbolic Code Description of Contents

1 to NS F CVPZR (I) Coefficient of variation

on the breaking pressure

for nominal windows
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3.0 OUTPUT DESCRIPTION

Printed output is generated by the computer program. Generally,

speaking, the output has been chosen to indicate which data

have been read into the program, to display the primary output

from loads, structural modeling, response and damage computa-

tions, and to display certain intermediate results which are

helpful in interpreting the primary output. A brief discus-

sion of output from the four major parts of the program is

given in the following paragraphs, followed by a sample listing.

3.1 Loads Output

For earthquake loads the program prints out input data, the

Richter Magnitude of the selected earthquake and its effective

hypocentral distance from the site. Hard rock acceleration,

velocity and displacement are also printed. Soils data

selected as input by the user are printed next, followed by the

ground velocity spectrum.

For wind loads the program prints out input data, statistical

data generated by the regression analysis based on Thorn's

maps which, includes a mean return wind velocity for specified

life and probability or return period, and a standard devia-

tion. In case the risk option is bypassed, the user input

wind velocity is printed.

For tornado loads the program prints out input data on the

probability of strike for the site location. If a tornado

wind velocity is specified (IT0R = 1) , it too is printed.
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3.2 Structural Modeling Output

The program will print out all of the modeling data either

input or selected from internal storage. However, the user

may suppress portions of the printout by setting N0PRT = 1,

in which case detailed framing data are not printed. This

option is particularly useful when operating the program

from a remote terminal where printed output is time consuming

and costly. Gross modeling characteristics such as exterior

geometry, number of stories, frames, and bays per frame are

output. A stiffness matric, weight vector, and modal matrix

are printed in any case.

3.3 Response Output

Input data read in this part of the program are printed. In

the iterative loop of DYNAMC where damping and ductility are

being computed, these quantities are output along with modal

parameters and their corresponding spectral velocities. This

output is helpful in establishing the sensitivity of response

to these parameters. If the N0PRT option is not used (N0PRT f

1) , additional modal data are printed and story forces and

shears are printed for each of the three modal combination

options. The latter information is useful in illustrating the

range of total response obtainable by selecting among the

various options.

Output from STATIC consists of story drift and shears due to

wind pressure forces. The same output is provided for both

wind and tornado.
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3 . 4 Damage Output

Output from DAMAG includes all of the damagiability data in-

put by the user, as well as the results of damage computations

for earthquake, wind and tornado — structural, non-structural

and glass. This output is given story by story. In the case

of nonstructural damage due to earthquake, the values of

Modified Mercalli Intensity which form the basis of damage

computations are also printed out.

Damage to long-span roofs is simply indicated by a fail or

no fail type statement for each of the two modes of failure

—

separation and collapse.
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@PRT,S NBSF.BXIO LISTING OF SAMPLE DATA INPUT PAGE 1/2
FURPUR T25-09/28-15 : 16
HASSELMAN-T-NBSF. BXIO

1 BRANDOW EXAMPLE 10
2 1,0,0
3 3^+. 2, 1 18 . 5

4 1,1,0
5 1

6 50 . , . 5

7 5 . 209, . 350, 50.

8 1 . , 8 . 5

9 0

10 3,1.0
11 2,1
12 2,40.0
13 6, 600.,300.,0.,0
14 1

15 2

16 2, 1,2, 3800. ,1520. ,2100., 840. ,0.,0.,0
17 1,12. ,28. ,4
18 5. ,48.
19 1, 18 . , 18 . , 1

2 0 2, 8., 150. ,1
21 1,480. ,9. ,80.
22 1, 480. ,80. ,9.
23 5,144.
24 2, 1

25 1,1
26 1,2
27 1,1
28 2,1
29 1,1
30 1,2
31 1,1
32 2 ,1
33 1,1
34 1,2
35 1,1
36 2,1
37 1,1
38 1,2
39 1,1
40 2,1
41 1,1
42 1,2
43 1,1
44 2,1
45 1,1
46 1,2
47 1,1
48 1000. ,1000. ,1000. ,1000. ,1000. ,1000.
49 1,6,1,2
50 . 013, .013,. 013, .0 1.3-, . 0 1 3 , . 0 1 3

51 .013, .013, .013, .013, .013, .013
52 . 2 5 , . 2 5, . 2 5, . 2 5, . 2 5, . 2 5

53 . 013, . 013, . 013, . 013, . 013, . 013
54 . 2 5, . 25, . 25, . 25, . 25, . 2 5

55 .013/. 013, .013, .013, .013, .013
56 . 2 5, . 25, . 25, . 25, . 25, . 25
57 60. ,60. ,50. ,60. ,50. ,60.
58 50. ,50. ,60., 60. ,50. ,60.
59 18. ,18. ,18. ,18. ,18. ,18.
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60 .25, .25, .25, .25. .25. .25 PAGE 2/2
61 11. ,11. ,11. ,11. ,11. ,11.
62 . 25, . 25, . 25, . 25, . 25, . 25
63 11. ,11. ,11. ,11. ,11. ,11.
5^+ . 25, . 25, . 25, . 25, . 25, . 2 5

65 3. ,3. ,3. ,3. ,3. ,3.
66 . 25, . 25, . 25, . 25, . 2 5, . 2 5

67 . 25, . 25, . 25, . 25, . 25, . 25
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INPUT INSTRUCTIONS FOR THE CDC 3600 COMPUTER

One of the stipulations regarding the development of this program

was that it be operational on the CDC 3600 Computer. In order to

satisfy this requirement, a modified version of the program was

created. The modified version is identical to the basic program

except for the input format and certain variations in the Fortran

language. The latter are of no concern to the user. The purpose

of the appendix is to describe the input format required by the

modified version.

The primary difference between the input format in this version

compared to the basic version of the program is that it is not

free form as noted in Section 2.0. However, the organization of

the input is identical. That is, there is a one-to-one corres-

pondence between data cards except for overflow onto auxilary cards

whenever all of the information for a given card (e.g. Card A)

does not fit onto one card. This situation may arise whenever the

elements of a vector are entered sequentially on a single card,

such as "Card C" specified in Section 2. 4.1, on which numerical

values for the vector "HW" are punched.

All of the input data for the CDC 3600 version must be entered in

fields of eight (8) colximns each. There may be as many as ten

fields on any one card. Integer and floating point fields

(Format 18 and E8.3) may occur on the same card. These are in-

dicated by I of F as discussed in the main body of this manual.

All interger values must be right justified in their particular

fields. Floating point values may be punched anywhere in the

field. Exponential format may be used for the latter. In this

case, the exponent must be right justified, e.g. the number 29.0E3

must be written such that the "3" appears in the eighth column of

the field.
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The following examples illustrate the format requirements. These

examples have been chosen from the Listing of Sample Data Input

in Section 3.4.

Example 1: Line 2 (Card B, Section 2.0)

Column

1 1 1 1 1

8

1
|1

16

1 1 1 1 1 1 1

0

24

1 1 1 1 1 1 1 0| 1 1 1

Field 1 2 3

Example 2 : Line 3 (Card C, Section 2.0)

Column

j3,4,

.

|2|

8

1 1

16

|1|^|8|-|5|
1

1 1 1 1

Field 1 2

Example 3; Line 3 (Card C, Section 2.0) Alternative format

Column 9 16

1 3l4| • |2| 1 1
.ll,l|8,5, |E|3[

1 1 1

Field 1 2

Example 4: Line 10 (Card A, Section 2.1.1.2)

Column

1 1 1 1 i

8

1
|3 |0| t

16

1 1 1 1 1

Field 1 2
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APPENDIX F

DETAILED ANALYTICAL METHOD - COMPUTER PROGRAM LISTING

This appendix contains a listing of the computer program used in the

Detailed Analytical Method. The program is written in Fortran IV and is

modularized to provide maximum flexibility for any future modification.
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APPENDIX G

UNITED STATES SEISMICITY TABLES

This appendix contains tables of seismicity for the United States, accord-

ing to geographical location. Three geographical areas are represented:

the continental United States, Alaska and Hawaii. Each of the areas has

been subdivided into grid "squares," one-half degree on a side as shown in

figures 3.15 through 3.17. Seismicity, A, is herein defined by the rela-

tionship

log^Q N = A - bM

for a specified are^ surrounding a site, where N is the frequency of occur-

rence (events per year) of earthquakes reported in the area having Richter

magnitudes greater than or equal to M, and b is a distribution constant set

equal to 0.9. The seismicity of a site is treated as a random variable as

discussed in section 3.4. Its statistical parameters including a mean

value A and a standard deviation have been computed from past earthquake

data. The data incl.ude the date, location, and magnitude of events having

M >^ 3.5. The data were used to construct log N versus M histograms for

each site (grid area), which take into account all of the recorded earth-

quakes close enough to cause potential damage, see figure 3.18. A regres-

sion analysis was performed for each grid area to determine values of A

and a^.

The tables which follow contain ten columns of data. The first two columns

define the longitude sector of the grid area while the second two columns

define the latitude sector. Knowing the geographical coordinates of a par-

ticular site, one may go through the table until the appropriate longitude

is found and then read down the latitude columns to find the appropriate

latitude sector.
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Two sets of data appear for each grid area, each containing three columns.

These are defined as follows:

A(H) = Mean seismicity A based on "Historic" data

which includes all recorded data up to the

year 1961.

0(H) = Standard deviation based on Historic data.

R(H) = Effective hypocentral distance to the source

of a representative earthquake (defined in

the following paragraph) of magnitude M, where

M is obtained from the above equation, given

N. The inverse of N (i.e., 1/N) may be inter-

preted as an average return period associated

with earthquakes of magnitudes >^ M.

The second set of data including A(N), 0(N) and R(N) correspond to the

same three parameters above except that NOAA data from 1961 to 1973 form

the data base in lieu of the "Historic" data prior to 1961. A discussion

of how the two groups of data were used is included in section 3.4. In

most cases, the data which produce the higher response spectrum are recom-

mended .

These tables are intended to be used in the following way. First determine

an Engineering Seismicity (seismicity used for engineering purposes to es-

tablish a representative earthquake of magnitude M). This is defined as

where n is specified according to the level of confidence desired in bound-

ing A, e.g., zero, one or two-s i gma- conf i dence levels. Specify a return

period (1/N) or compute N on the basis of risk parameters defined in section

3.4. Next compute the magnitude M of a representative earthquake (M will

represent the maximum probable earthquake having a return period of 1/N).

Having computed M, read the appropriate value of effective hypocentral

distance, R(H) or R(N), from the tables. Then, M and R specify the magni-

tude and location of the representative earthquake with respect to the site

location.

As pointed out by Algermissen [1.4] the development of seismic zoning maps

and the characterization of site seismicity is a "relatively recent development

in s ei smol og i ca 1 and engineering research." Therefore, the reader should avail

himself of the opportunity to read reference [1.4] so as to better understand

this area and the position which the maps presented herein hold in this general

field of applied research.

G-2



SEISMICITY FOR

THE CONTINENTAL UNITED STATES

G-3



« « 9 «
« « >» «
* * • *
« « * «
« « « o.o OiC3!0 a a OlO «) w WiQ O'OiO 0)0 o a o o o a Oio o o o o o o CMiCi *
« ooaaooaoooi^oooooaaooarocNj-«-oaoooooooioo *
* •z* ..--..-....-.«........--.--........ «
«r o ^ « »oo«m vc m CM
« * cr « o « or^'j- i-icc«
* • * tH ^ ^ :»

« « « «r

* « « 4
* * * »
* « — » oooooooooinintAooooooooominirtoooaoooooinin «

* > " « ooooooaoocvjoJCMOoooaaoaocvjCMfMoooooaooocMfV *
* <>.Cft ............................. ......
« « « • «
« « « 9
9 9 « »

«r *z«> ocjoooooooooo oaoDoocjaoooo ooooaaoaooo 9
» acjooooaootvifMOJocjoaaooaacMtMtviaoooooaocjtMCvj »
« ----------------------------------- i»

* * « rvj cvi (M <vi «vi CM tv (vs *999 «
9 « « 1>

» 4 « «
« « « *
« 9 » «
« 4> « «
9 9 9 ooor^a«(M'4}o(MP^oc:)ocMr^i-«o^Lncou\co«oa(xi\o'Vcoo>oi(\CDaDU^(M 9
* 9 '-^ 9 o •* ^cfwH 000 mo tM ooeo •HtD ry tvj o- ©•'•ho co otsi«tnr^<?«'C£nirB^un 9999J.9 -•-•-- •------->•-••------•-•----•••• «
« i> " i> vo'Oom'Oincr^o tMi^n-^-vrrinvoaio iMcviirinominincDoooc «
* •91X9 iMajintxjineo^ocM ^•-•ooinrimoOiHTM'S- T^T^a3ll^(^JlncoT^r^J^MT^ v
9 1/J99 t4 j-I'tH tH T-tT-tv-t iH tH
9 • 9 9 9
9 ID 9 9 9
9 9 9 9
9_I9'^9 C3<3'<0-«r'«r'<T'«r'* OOOOOCOIC TH-rH.rH-rH'<T O tDOC3-r-tT^\0-V-^-^0 oocvjrvj «
9 <i 9 X9 ocvjCMOoo-oo- ooaaaf^r^iALnmino ooaovot^ .Hoaa.Hinoin 9
9 H- 9 " 9 oririrvcvcsic«jcvjininooatvcvtMCVcvcvc\irii'ioaQrMC\irv(C>4<>i<\j<\»roc\irvi 9«2#09 - • - - «
9 LU 9 9 9
9 Z 9 9 9
9 a « »
91— 9-^9 oeo<ommtnminoo4Z>ooc^rMCMmmminmooooo<ot^oo^oc>or^oeor^ 992:9X9 o^^J^o r^T^r^r^r^^o^o 000 o d rf- rt T^^o^o oooino^ tHtHtHc>vO>c win 9
9 O 9 " 9 OaO»^»H»H.iMWTHTHOa'iHT^W»^T^-r1'tH-iHTH'*00'«-'fHTHCVItV(\I'H»-l'«-eOin 9
* 09-49 ---------------------»------------- 9
9 9 9 m m m m CM fvi cm m n ?o m to <v fv <Mror\rommrorocvjcMCV4 9
9 u. 9 9 9
9 o 9 9 9999 9
9 Q. 9 9 9
9 «< 9 9 9
9 S: 9 9 9
9 9 9 oooooooooooooooooooooooooooaooooooo 9909tM9 ir\otr\oinoinoinomomoinoinoinoiooir\oinounoinoinoir\om 9................................... 4
9s:9 <9 «0'^-*tnin'>o^r^r^eotot>rn'*'«-tntn-0'Of^f^coeoo^r^'«"'^if»ir\'0«r^p-vcnoc 9
9OT9_19 •*rr'*'*'*'«-«'-<r'*'*'>T'^'*rr'*'<»'«r'^r'*'*'«'V'*"»'V'*'*'*'*'«r<r^'«Tr^ 9
9 •— 9 9 9
9LU9I9 iii iii iiiiriii(triiriiiiri iiii(iri> 9
9 t/j * 9 9
9 « -rH 9 ooooooooooooaooooaoooooaoooooooo 00 o 9
9 9 9»-9 omomomoinoinoinoinomoinoinoinojnocnoiooinomotno 9

9 9_i9 to»n'<r'^inm««r^r^eo«o(OfO'^^inin'«'<or^p^«o<otmo^vtnm^'Of^f>~oo 9
9 9 9 '*'9-^'»-<*^'*V'«r^'*'<r'*f^'*^'*^'*v^'«'^^'*'*'*'<*'*^'?'^v^ 9999 9999 9999 9999 9
9 9 9 >_f C> C •_> «_> v_» !_J (_l l_l i_J U 1_J k-l l_' U •- > l_i l_J (-J 1_J '_l l.J (_( CJ LJ 9
9 9(M9 inintnininifNininiriintntnoooooaooooooinininiriinintniritninin 9
9 9t39 9
9 9:^9 ^o<0'0•0'0^o^o0'0^'^>'0^--f^r^^^rv^^r^r^^»p^r^^^^^^vfv^^r^^«.r^rN.^s^vpv «
41 1) 9 O 'O *0 "O ^3 ^3 ^ ^ >c ^ ^ ^ >G nO -C *0 O ^ nO >0 -O >0 >0 ^3 ^ >0 9
9 9 _l 9 9
« • • •
9 919 iriiri iiiiiriitiitiiirri rititiiiiit 9
9 9 9 9
9 9th9 ooaaooocjooooooooaooooooooooooooaooo 9
9 9C39 aacaooooooootninininifiinininintninsnoooocjooocccD 9
9 9^9 9

9 9.JJ9 <oo'«4}>0'<«t«'>0'0«-o«>0'0>o<a'<o-o<oo'0'<}<0'0<0'-oO'0>e-o-«'<a>0'0><i 9
9 9 « V
9 9 9 9
* 9 * 9
9 9 9 «9*9 •
9 9 09 T^cvl^v^^^o^^coa»OT^CMfO'»•x\o^^«3>Or^CMt«^'»x»<c(^ao^>OT^^Mr^^x^ 9
9 ••-•9 •rt'rt»-l-r-et-(»-«»-«.r^'rlTitMCMt>»«V«\«CM«MCM»\i<Mnr>fOr»»OI'» 9
V 9 a. w w
9 9 O 9 9
9 9 9 9
9 9 9 9
9 9 9 999999999999999999999999999999999999999999 99

G-4



« * • •
« « « *
« « 0 *
« O • *
» • * o-a o o Q'CJ oao cv oia'o a aiQioiQ.oica oeo thco a o oiO'O'Oio o •
« voooooaooaooomoooaaoaaoooinooooaaaooo <>

» •z* ........-......---..-«........---.. *

» o cr * m rvj o- ik. r*> »h e> *
» « « r^ »H «t

4 * « •
* • «
* * * *
« » --^ o inoaoaaooooinmtnooooooooooainminoooooooo •
o cv«oooaooooocv«<Mrviaoaaooc30ooc3c\irvjCMCDacjooooo »
* >>w« fMooaoaoaoocMtvjcvjaooooooooooCMtMCMooaooooo >
* Wt* ................................... 9
* • * *
« * «t »
« * « «

(r «z« oooooaooooot>CT> ooooooaooooo^o^o- ooooaoDo »
« tviOCJOCjaoaOOtMCVitMCJOOOOOOOOOOCMlMCMtJOOOOOOO «
i> «•«»« »
« a « (M (M (V (M CM fVS fV! *
« * * *
* * * «
« * * *
« * « •
)t « i> »
* * *

* oinf^^Mc^f^5T^^oeolnc>l\ia3^>^^<9lI^^o^o<o^Olr\•^-^I^cvloooIr^Jr^^n<\llr\>oeor^ *
» - » It >i rl(>oooa^*>ocoaQc\l^o<TCJoc^oool3^tn<of\tI^T^r^T^^naoc^c>^^r^l'a^o »

« • « « «
* :3 * * •
* * * *
o _i t> " « r^,HTHO-TTr-<j- T-)K^c\jcctnir>r^ co-^oir>o>o-<Tr-- mo<or^r^ rvjtr cJin-rHor^ «
«<ti»x* THoaoascoeoo oin t-iLnmo (Moir\'5-'<»-'^m'<T-£)o or^, r^tnoo^ooo -cHom *
«tl— cvoOJ^^^»^»H«^cvc^l«'«^ovrn^n<v^v»^•I^»^»VIn>o«>Ol^.tNC^lT-^r^•.^CDCV *
»2:*o* - - - «
<i LU « >> «
* 2 * « *
* * » »
«i— <t^ « i^o>o«raroior^oo«3cov*cvi'tMfvir^OTH'iH;n^'<rin»-i'*'*inrnc>eooK>roio *

ln^oo(^Ju\u^ln^o^n•^^c^lc^o•rr<rco^voco-ool^*rnu^^•«r•r^r^tr^'r>oeoool^^lr\ »

*o*t-<a«i o

* U- « •
i» o * « »
« * *
* O- * « *
» <4 * « •
* 5: * >» •
* * * oooooooooooooooooooooooooooooaooooo *
*C3*cM* otr\oif\c5inotr\otr\omoir>oir. oinainoir\oif\omo(noinomoino *
* •-'*»-* «

«>—•** •
«LU4ii# iiiiiiirititiitiiiiririirtiiiiiiiii «
* UI * * *
* *•r^* ocsooooooaoooaoooooaoDooaoooooaooooo *
« * o I— « tnoinoinoinoinoincinoinovnoinoinc^inoinc'inoinosnoinotn *
» I'^i 9 ................................... «

V V a 9
i> « « 4<

« « «i «
» « « »
V 9 V l_ V_ '-J 1_> 1_> l_J l_) (-_> 1_' VJ l_J LJ l_' t-J (_.' I_i CJ i_i C.» LJ O I—' I—; l_: •
* *cvi* irv=)ooooococ)3aoininLnir>ir»tntninininininir»incjoor5ooc)o «
» *o* «
* » ^ f^so<ooroocoo!if«ffloocotocoeofflcocoeocotoeotncoa3a3oo<>t><>CT><><>^c>> *
If O CJJ 1) ^} ,o >0 >0 ~0 >0 'O sO >0 hO ^ vO ^ ^ -O "«0 *0 'O ^ ^ "sO ^ ^3 ^ >o >0 "O *o >o #
« * _l « «
« 9 » «
« iiiriii iifiiiiirtiiiiriiritrii itiri «
* * « 9
9 9T^« ooocjooooooaoooaaoooaooooooooooooooc 9
9 9U9 C'inir>intnininio;ninintninc:coc3ooc3 0£Do=>c)ooininintninirinin 9
9 9^9 ................................... ir

9 9i_»» r^i— r^r^(^p~i^i— r~>r<-i^i^r^ODa3coa2cocDfX7co(UcDcocooocDcu<u(Ucucu(xraoo3 »
9 9 -Ij 9 ^ so ^ ^ so ^ ^ ^ sO >0 ^ sO ^ sQ ^ so sO sO so sO so sO sO so sO ^ so sO 'O sO sO *<> 9
9 9 9 9
9 9 9 9
It 9 << 9
9 9 9 9
9 9 9 9
9 9Q9 or--xs>o-Hrvjn^mso~v3>3so,HCMrn'<r-nsoi^co:>owf\jm^ir>sor^i»oo 9
9 9 9 r'\ !'> "1 1 T sy V T T sj LI\ U"! trV !X> U> £11 m iS> X\ sO -O sO sO vO >t> <o -o <J r-^ 9
9 9 UL 9 9
9 9 U 9 9
9 9 9 9
9 9 9 9
9 9 9 99999 999999999999999999999999999999999999999

G-5



« « » »
« « « «
« * « «
» « * «
« « « 'O'O 0> I'l^ « « C3'a O O O O'O'O'O CD OiO^OiOtOi-r^ O >« 0:0,0 O 0!C 0!0 •
* j>^o oootvi'^^-ioo.tnoooooooooooooooioeoooaoooooo «
« ----..--.--.-»...-.«..-.-..-•-..... o
i> o ^ * ra(McorM>oco r^mo «
* * cc * a\ »-) rvj « ooom «

tH iH T-» xH «
* « « *
« » * *
4 » « «
* oootnminmtaK>oooooooooooooooK\mmoooaoooo •
* * 9 oaocvtMCMoaocDoaauooooaoooaocaooooaoaaoo »
« ooo<M<M(Minmsf\ooaaooooaooooootninmoooooooo «
* w.c • ................................... o
« « « «t

«< « 4> «
« « 4 «
w * c c_ c-« < < vc >« t c cn c c c c c cc c c « « C'C e c cic c t «

« 4i'<I4i «.............................>.... «
> * • rv) CM CM (M <M OJ tV tV «VE «
i» « « »
* « * *
« 4 i> »
« « « »
« « « >»

* * • *

...».....•-.».•...,,.......»........ «
9 Kr»-.« o^lr^^t^J^^'»moDOl^«o^ol^r>.c^^~.r^<\lo(M^neo^>lr\o^O'r(\^<^^^or^rA<o «

*••<>* «
* * * *
i» 4i « 4

o>ooo<or^f^oooopvin'rvoamo>r^mtc'Ovoi^rvcDOCvjmomr^corMmir> **<*X'> 'r^ocoo^'^r^aQ^oo^oc^l^^^Jr^Jc^^^c\I•^^oeocD^^^^OQ^^l^>o^O'^(Vltv^oc *
>>F-*'^* v^^Ln<o^o«co«'rrMc^l^^l^s^^^lo•^^^o^tv•wln<)>o>ooo•vr>r>^\Jt\l^\JC\Jc•l^ ««i;^«0« ............... ..................... «
4 UJ « « 4

* * » *

«2«x>> oo<J^O'rww'r^^^^vrol^<r<>^rl^^^^JO>^snco<>^oVT^T^f^^OT^<OT^^-(^t^J^^^nc^ »>

*o*<»« --«-.....«.......«..........»....., ^
* * « n ro ro rn (M (V rn to r» 1^ ro fNj ro fo 1-^ «
* li. * « a
i» O * « <
« i» « *
* Q_ » * *
« <I 4 « 4
4 2:** 4
4 4 4 OOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOO 4
4 04CM* tnotnoif\oinoiAotnain!r'inotnoir\oir\oir\omoinoinatf>oir>ain *
9»-.«t-4 ................................... «

4 4 4 4
4tjj4t4 iiiititiiritiiriri iiiiiriiirirtirri 4
« UJ 4 4 4
4 4,H4 oooaocDooooooaooaoooooooaoooocoaoooo «
« « i»H-4 OEnoirioirioirvomcinomomoinomoinoinomomamctnoino 4
l» O-Q^ ................................... 9
4 *_J4 y3-«t^i^cooooo'«-<-.-i<>icvxriM"«r^ir\in'0'or^f^«>oooO'«-«'«-ic>iojfnrn'^^in 4

4 4 4 4
4 4 4 4
4 4 4 4
4 4 4 l_ 1-J t-J LJ L.> 1_> 1_1 •_ (_) l_- i J l_: L ' i_r t. 1 -—I (_1 (.J l_J <_1 l_l V_' <- U-? l_> L.t tj !„' L-" 4
4 4CM4 oooo ooinsnaAU>tnininknininintntr\inu^tf\inino~)ooooooooo 4
4 4t34 ....«.-..-..»--.-.-..-.-...»»•»...-- 4
4 4^4 c^oc^c^oc^ooo<^o>c^o>c^c^o^o>oc^c^^^t^o•{^oooaooc5oaoo 4
4 4 o 4 *o ^ ^ <o ^ ^ »o *o "'C >o ^ ^ ^ ^ *o -vo f*^ p^ r*^ 4
4 4 _l 4 4
« • 4 4
4 414 itiiiiiitiiiiiriiiiiitiriiriiiiiiii 4
4 4 4 4
4 4»H4 -no O -30 0 00030:130000 0 a O CD 00 0-3 30000 0 00000 4
4 4 c! 4 in if\ in ir» a> in c o a o o 'O r o o ~ o o c o c o e in tr in ifv ift in ifv J* in ir> 4
4 4^4 ................................... i,

s> 9 O 4 GO OU O^t CU CO C0t>00*t7*tr» t^O^tr* c^tK<J^<J*U*(J^tl»y^C-^tAO*U^C^<J*O^CJ*t7^C^t7^CJ^

4 4 4 4
4 4 4 4
» <t « *
4 4 4 4
9 0 4 *
4 4Q4 THrvjro<5rT»<jr»-aeo>0'iHfvir«-itrinvor>v»!>OT-tt\ifO'rj\>ci^cot>owrvj?0'j-in 4

49LI.4 T-1^T-lt-*T-1r-l4
4 4 U 4 4
4 4 4 *
4 4 4 4
4 4 4 4««i«««44444444444444444444444444444444444444

G-6



« « « «
« » » O
« « « *
» * * *
« « « ao'oo^ooom'wHrTOca'ooiO'OOo.oiO'oci do oi^Hoaoaioo-o *
s» ooooooo-<r<or^ooaoooooooooooa'»i-'<jK\oaooooo «
» #2* ----------------------------------- «

* * T-» •
« • « •
« » « *
>> * * «
* aooooooirvfomoooooooocooooooinforoooooooo »
* <> ^ » cjoooooorvoooooooaooocjooooorvooooooooo >
(t oaoooaomintncooaooooooooooaKMnmaoooooo »
* »t» .................................... o
« # « «
4 9 9 «
« * > «

Or *> ^ t> OODOOOO».'*'«-aOOOOOOCDOOOOOOQe>->»-'«»-OODOOOO *
u 0^:5 oooooooccf^i^ooaoaooaoaoooaocoi^r^Qaoocjoo *
« - - ......... 41

* * * *
il it fl »
« * * «
» • « •

» lie «
1> * * »
w o « r^t^^oc3cor^c\^^ol^4f^Jl^ll1'0^^oD^^^^Jr^T^CM^~'9"'^c^CJ^^<\l•^Ol\l^^Joor>o»rM •
* a^o.'lHI^l!»J«>ool^«l^^«•^«««><>oo^ocvl^(>c^>HD^>-r^^yl^rvJ«0'^c«^ «

i' - .... ..... ........................ «
i> u ^ u ^^a3r^^oD^oca'^^OT^^ou^cor^v^p^r^J'^c>c^<M'^lnoo^r^r^c^I^^^ccc^c^or^•^^ *
If •sue* lnc^ooltA<V'Too<^oo^>^Ol^^(^llnu^'J«T^r»rvooo•«T-l'r(»^-<cooo'T«J-^\l^'\'»^^^ >

>J • » » *
<• 3 * * *
» !e « *

«<ri>ii> vo®'--'coof^^nootHix>o^O'<r(\irHinc>voi^woo(NjirtroTHa(>iri-iHtovotoc\i'«* >>

«21*U* ................................... «
c uj « xt *
* z; * « *
* »- i» * *

•^ra>^Olnr^•^r*o^»^oc>cvr^c^r"^vco^no^f\!^OlnK1^w•^rofvlOK>c>.roc^c^Olf^ *
* 2; « X * p^tnT^^o<rT^•^^r^^o•I^eot^rvC^^^l^Olnor^'»•r^oo>^o^-^r^eC'OT^o^ofvo<\lf^ i»

»0*<3* • If

^> Li_ * * *
* O >> :> *
St * » »
5 Q. « » *
* < * * «

* * * oooooooaoooooooooooooooaooooooooooo «

* tf

* 5: « <i ^o>CP^^^«x^a^O'OT^wl^Iryto^^•«•*lnT^^o^o^^^^aac^3?>•o•^^•r^rMC^J^^TO*^ *

*
« LU « t 4t I I r I t I I I I I I I r I I I I t I t r I I t I I I I I I I I I t I

a 'J5 * * »
« > T-( i» oocoDoaoooooaoooooaooocooocDooooooo *
* » << t— «t if^oinoinoinou>Ciinc:.inoinou'»c:'inoir»oinotf»c:>inoinoinosnoin »
* I> V ................................... 3
* « _J » uA^o^of^l^oo<x^oo•»^T^CMt^IfOfO'r^^f\l^lo<^r^^^aDoooo^^•r-^<^It^I^n^o^«• *

"? o Jf n
=» » i> »

» »
» * * *
f "» . • l_i t-J l_ i t_i l_J t_l i_i i-J I_l !_.) CJ ^ I- t_J v-J <_1 i_" >_l <_J l_: > ». I l_> t_; •

* •t3« »
>> --l00ooc)ooooooo:r>o3aooclOC>ooc^T^r^T^^^•r^r^T-^^^<Hr^ «

* * _1 * »
4 » * «
« iiifiiiiiiriitiiriiiiiiiiiriiiiiiit
« 9 9 9
9 9 T-i i» T o c: o o o o a o o -3 a a o o a 3 a o o 0 CD C2 o a o o o o o — —I 9
9 9t;9 in-^intn»n-onC'OoooocDorQooc:>c.ci;f\»oiriini/^-x\in4nif\in 9

9 LT. L7» CJ 1_J LJ CJ <_> t_» l_J t_> <-J (_>(_> D (_> I.J CJ C_> LJ LJ LJ LJ LJ LJ LJ
9 9 _l 9 >o •*> « -O -O

9
9 9 9

9 9 9
9 9 9
9 9 3 9 0 33 C> —

i

cv "-\ 'J- r> vO rv X> :> r>- SO 0 0
9 9 9 0 0 0 C3 t\j sM «\« iNj cv r«j rvi fvi CM 4M r> ri r\ K> r»i -^r

9 9 LI. t
9 9 9
9 9 9

ft 9 9
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 999999999999999 9 9 9999

G-7



« « « «
* * « «
* • « «
« « « »
« • • iO'O CJiOiOlO O D p».!'ri « w «o D.oiO'O'O a:oioia'0:a « 'O o?»i O'O'O'O o a «
« oooooooor^'^-fvir^ooooooaoooooaorv^foooaooo 9
* •z* ^
* m'*Kvotn o o rvj •<» •

O • * -r-l iH «
« « * »
« « » «
» « « «

o »'^» aoocJoaoo»^»^^>. acjoaooaoac30oaoc7>r^ cjoooooqo 9
* oooooaoo'*T»-mmif»oocoooaoaoonroKAminoooooo »
* 9 • If

* * » «
<» « « *
« « » «
« 4 4 C!c:c cic: c c c jf us <c ^« c^tc c c c tit t c o o « < >c c-ct cic c
* *2« DDOOOC30D>OvOO-^r->T ODOOOOOOOOOfMCNJO-^'T OOODOO «

>> *-«a* - .................................. ,^«** toiotvicxjfM K>K\tvrvrvi «
« « « 9
« * « i>

« « « 9
« « 9 «
« » 4 «
« « « V

«c <ccoew'*«ocQI\l^W'«c^«ln^t•«of^<^j;•^o>trl.•«^oar.Ha:ccn^«*•*en{^Jir^evJO *«9«^« .................................... o
< T-fr^ Tr<j ^nr^ ocD^HfAco (MtMinco (V'^cvivcin tH'T tto- tHri -r-to r^u^incr i-ttH <
* •«(£>» tnc^I^cof'lr'^a>c^«\lot:Jr^<Dlntr^t\J'rr^<)'rr^cJC^J^>oc^c^^^^»-ll^>o^r'^•^ooo •)>lO*"» lH C^^rM•r^ •l^r^(\Jr^ l>

» ' » « #
« ZJ * * *
« 9 o «

B^f^o•r^r^T^•r^r^c^^tooeD«M5r^J^^T^T^lr^oc^•«rnT^r^lfn«Oln^g^rco•l^^vJln^-• »
* «a*l« rvJ^OT^u^o^t\J^nf^roc:o<><B^rat^lnrvlT^l^^T-^u^ou^^^o<r^rLno^or^<^^^(\; *

«^»c>« ................................... ^
« Ul « « >»

« z « « «<

41 « « *

o3THi^^THo>o-r-ri^rroof^(\i{Mr^o><\itn'OOfOcovr^'»-r^coT-ior^o>tvimo o

*U9-a* ----------------------------------- «

9 Ll » >> >>

i> O « * «
9 4 » 9
9 a. 9 i» «
* -<a * 9 *
« s: « * »
» 9 9 00000000000000000000000000000000000 9
9 09049 inoinomoinoinotnoir', otnoinoirioinomainomotnoinoinom «9>-9(-9 ................................... 9
9 x 9 -a 9 !n>C'OI^^^e^cac^o*ooT^T^<^Jf^Jr^^o^<r:nlnvo^^^r^oot-lT^c^iOJfO^^«•<r «

9 •— 9 9 99uj9r9 iiii(i ii«(iririiriiiiririii>t»i iiri 9
9 1/19 9 9
9 9 -.-f 9 QooaoooooDooooooooooooooooaoooocooo 9
9 9 91— 9 oir^otnomoinoinomoinomoinotnoinotnomoinoinomotfAO 9
9 * , 9 ................................... 9
9 9 _! 9 minvO>or^r-^c&cco>o oo-<HTH04C\jr^m'a--<rmif\-o>ooo ooi-(TH'\jcMmr^->r 9
9 9 9 ^•<r'^'*-^^'^-<rr^n'r'*'*'*'«T'<»-'*'*-'j-v'^'*'^'<rpnn'vv^^r'*^r'<r'^^ 9999 9999 9999 9
9 9 9 9
9 9 9 i-i t_» ;_i >_» i_- ;-j i_i •_; (_f i_t LJ s_i tj t.t (_j s,j • d (_> i_j i_> t_> !_i l> (_> i_i 9
9 9{\i9 ooooooooinxvmminiAinmtnmtrvxkininiomoooQOoooooo 9
9 9439 9
9 929 •r^T-lT^T-l•r^T^T^l^T^T^t^•r^T^x^H»^•^^l^T^^T^^^T^T-^{^ICMOJ^vJ^^J<^^ 9
9 909 r^r^F-»r^fvrv.r>^pvrvt>^f-^t^rs.rvf^(-^r^r^f^f^r^rs,p^f^r^r^r^r^r^E^r^r^i^fvp^ 9
9 9 _j 9 99*9 9
9 919 iiiiii iiirciirtiiriiiiriiiiiitiiiii 9999 9
9 9tH9 oaoQoooaoooooooooaoaoooaocDOOoocDoooo 9
9 9t39 ^r^lnl^^lnknlnlnlncooooc;oooooor-croolnlntnlnLnlnu^lnlnlr^in 9
9 9^9 ................................... 9

9 9 19 r^pvt^r>F>r>.F^r^rvr»r>-r^r»pvr^f^FvB^r.-^i^p^rvt^r^p^rvB>^r»'r«rvr^pvps.p^ 9999 9999 9
9 9 *
9 9 9 9
9 9 9 9
9 909 l^r^Jl^•»-•x>^o^fflc^Ov^oJto>r^r^^of^»c^Ot-^c\(l^<rln^ol^^^>t>or-ftVfn •wnn o
9 9 •—> 9 ^rv-v^r-«-"9-'»-'«-Trinir\inkr\inintt\u>inin<)<><j«0'0^'>o-«>0'<>p^f^r!vf«« o*.^ 9
9 9U.9 t^T-1T-•v^^rt•rtT^rtT-lT^rt^T^T-IT-1T-^T-l»^T^»^T-11--lT-|T-lT--lrtT-lT-^^-1^-!T-1T-l T-t-rl 9
9 9 O 9 9
9 9 9 if

9 *
9 9 ft 99999999999999999999999999999999999999999999

G-8



« « * *
« 4 • *
« * 4 •
* * « *
* * « ^O'CDiO'O a 'ifli^vHJvt iniolo o.O'CiioiO'Oiat'ri.'v « CI '« oioioioio o CO « oin *
« « ^— o oooooif\0'*'Ot^aoooooooo»Hooeoo-ooooaO'rHTHoor^
« • 2 ----------------------------------- «

CO o (M r~ o 'O^^ino t-icg^cdo*
tH »H T^ -iH t-l tH -rH tH tH ^ »

« « « •
« « «
* « « aoaoor^r-.mioioooooooooor^r^(nrntMooooaoaoor^o *

* oooooKiro(^minooooaoooQmm»nmir\ooooooooor>m o
» ................................... «
«i • « *
« « « «
« 4 <• «
« ^-^s ccircec;oa><<*i<ccc:ccciCcccit>{>'C'«<cc'c.c:icc:;t.-.-'.-»-t>!^ »

« ie>-<x« - .... ........................ ...
* * * n CM CM t\i m to «\i CM tv» tv <vj ry 1^ m *
« « (I «
« * * •
« » * - «
«t « « «
« «< 4i 9
9 9 » *
« 9 « r^^^eol^^^i>o<^oT«^tnlMC^looaJO^o^^^^c^c^l^^^ll^tnc^tnp^<clr^-r-^a•^^aln *

OAQXV 4
* oouAc^coOJC^Of^OJrnc>^oo^o<>c^^^lnr^c^o^r^lC^l•r^^^o<^^ov•<oc\J^'<^vl^'lD *
* - 9 tr. <• voo c^(\Jac^co^>^^p^^l^^v.r^r^r^ool^^^>uco^t)cc>ou1(^)^~~r~c^cooo(^c^ ooocvi »
l> (/J O > tHtHtHt-I^ tH 1-t t-I i-tT-i(\t'»
« • » « »

« * * «

* I— >! — « <>jm'<Tin'«tviCMiH »Hrifvc\ic>JOvir>joj<vim-«r cv •^^ -^h ^^cvl<M^^^JCMC^lfv4.^m«^ orvj >
>> ^ ) O » ....................o... ........... ft

* LU » « *
* Z 4 * *
* •- * « *
* F— 0'Co>co>oinTHmoir>faoeooo'«-mot^^'*a>^oi^oco^rr--'V(\Jocor^(MTr *

* o»-«* ...................................
* ix * «t >>

« O « >» 4
4< « a ft

4 a. « « 9<<*« *
* X * * *
* * « oooooooaooooooooooooooooooooooooooo *
* o*c\js> otrvoinotnoinotnoinoinoinainoinDtnoinoincinoir>oir>oina «
i»i-<]»^-9 *

« >— « • <t

siruj«i« riiiitiiiriiiiiiiriiiiriririiittiii- #
« ui * # *
* *T-»* aOOOOOCDOOOOOOOOODOaOOOOOODODOOOODOO o

* inoinoinomoinoinoirvosnoinoinoinoinomojnoinoinoinojn *
9 »<i* ................................... «
* ^rininvO'OOO ooTH-rHCvjrvjr^rOT tr\ uy o o oo-rH->-(c\j(Mrom^r-^»-inLnc:>co *

17

* w * *
« 9 « *
* * >» «
» » * L-l V-J Cj <_ l_J 1_J tJ C <_J U» l_l l_i l_> <_'(_> LJ l_» l_l t_- t_l ^ t_i «
* *c\t* ooaooinirvinmininininmintntninmoooooooooooooointn «

* * _i * *
« « * «
« 0I« llllllllltlllllllllltllllllllltllll «>

« « « «
9 oootDoaoooooaoooaooQooooooooaoooaoco «
* *t3* ioinirtnint^c:ococooc!Ooaooininininkninininif>ir\in4f»iO(nc:o *
"J ^ ^ f ................................... I)

« >» W T-< i-» T-l t\l t\J ^VJ «VI tV (V IV *M IM l\l IM VM IM IV tVI (V IV IV IV tV l\l tV IV SV IV tV IV r> f I f

>> * «i «
* * >> i!>

» « » «
« « « 9
« *D9 -or-!Oo OiHrvr\'<rr\-or^xi3> ai-tCNj'M^x\-or^=cch OrHCVPa'TirN-or^aao o 9
9 9 •-•9 r^r^r^r^cocuajcDTCcDcQa:-a:iajc><>c>t>CNC>c>(>c^<> c_)tJtjoc3C30CJUt3x-« 9
< 9U.* T^'I-tT^T-|T^T-«7-«'rlT^T^'I^5r1.-lT^-rtrlT^l-lT-tT-^T-lT-»T-»-l--tlVtVtV*V*VlVlVlVtVlVlV 9
9 9 O 9 99*9 9
i!' 9 * 9
9 9 9 999999999999999 999999999999999999999 999999 99

G-9



« * * «
« * «> *
* « « *
« * « *
* • « i-*^ in <G « o O'Oio 0!0 K\ to lO c> »n otoiO'O a o Oio;-.-! CO (v <<> '« e>> rri *
* i> o oO'«-itoomoaoooa(M<>oiHrMmo>.^oooooooo^'<»-i^ratn<vim«o «
» o 2" o ...•.........>«...«................ «
« <» oj <o -o oo voo o-rHvoinoj-rH ir o 003 o «
* «a:« ';r >o th OJ cvjo>eoor\mr^ro THtomor^'»r»wr^ «
> * * MTHrH-.H'rH »-l t-tr-tWi-lr-l t-l OJi-l-rli-i «
* « 4 «t

« <> * «
i> l» « <i

« « « t>omr^rooooooc3r:foor-^«>f>crirvooooc3oooooor~. T-t^Mcxr-- *
* u^u^^»oooooooaooac^^^^nlr^t\lOOCJac3oooc^aa•^^^o>»-^t^ o
* i» — i> rotoroifvinoooooooooi»>romrn<\joooooooooaoTrr^fn^r\ *
« • t- « ................................... «
« « >» «
« « e »
9 « « «
9 4«->>> p»pv<<<cc'C-ccrc>»-T-:«-c>r^p«.p».'ec:cicc.cc:cc'»-T-'ir{>,«-'»-ira' •

* *-<*«; - .................................. ^
* * * t^r^cviivjfVi (MCV(vnf^toto<v cvifvsrji^i^. rorot^ *
« « ft

* « * «
i» « » <i

* « * »
* « iSi «
« * ^ «

V^^J-iSi ..........•..».•...,»..••»».,..,.,,»
o » ^ * <rT-i<^eou\rnoojf^-<HiMr"ir^T^<>Tr^in<\jo>ocvi>o'^'isoca>c7'«r>or~>o'3-'vrM «
» 'ftr* c^l~-^o^v^l^l^r^>o^O'a^^^^f^^^o>Ovoc\^^u\^otr^'J'^-u^r^'om(^u>m'9•{^J *
»trt>>*'r-f,-i inrvj^rH. rvjrvic\jrM<M»•>•*« *
* 3 * * *
* « IJ! >

<•<*» I >> r^c^rn^^oool^^^JT^c>^•l^^rr--u^r^J<>aoc\l^^JOr^ln•«r^of^c^OTr^^lncvif^Jcc>>o *
* t-*-^* C\JT^^^I^cv•«^•^C^IC^JT^<^^CVl^t^OC^l•r^^•<H•.^•»^oOT^•^^•«-^.^ *
«i ^ (< o « . .................................. ^

* z » « *
« « # «
o t— « " « f^oo»«>*rvO>>oowcoor^atnf^^»-«ro>o^>or^-<-ioorv00oeoo>'»-eo'«- *
« 2 i> X o i^rio>(>'<oojcoooi^o>or^(\i>oao'OTH>ocof^OTHro>otnt^in^oo>or^oinir»i^ >>i»o»w* ooc^^^I(^J«rtf^lA<r^o^o^ou^^OlntncoCT>o>^^nr^•<rTr•*fMln•^lAlnlntnc^1^t^^ *
* .. ........ ................... ...... ^

* ii_ * » «
9 o « * «
9 >» «
* CL * * »
* -< « 9 «
^ S 9 * 9
9 9 9 oooooooooooDooaoooaoooooooooooooooo 9
9 09CM9 inoiAOiromoinoinoinotnoinatnomoiootnomoinoinoinoin »»»-*»-9 i,

9 >-• e 9 9«LU9»9 Biitiiiiriiirtriirtiriiiiiriiiiriii 9
* to * * *
O i?^* 00000000000000000000000000000000000 9
9 9«»-» omosf^oinoinomomomoinoinoiriOinoinoinomomQinoinc 9
9 ?t -o 9 ................................... »
9 *_I9 o^c^oor^t^(^lr^lforn"«•v^nl^^c»oDC^.<>ooT^T^^v^^Jr^^o*•*^r^tn<rvlnu^»'0 *
9 9 9 fnKi-«-'Nr*>ir'*'«-'T'?'*'*'*'<rt<iKi(^rO-*'«-^r'r'«-'r'*'<r^r'<rV'V»or^i^n *
>f f V 5=

9 9 9 9
9 9 9 9
«• * 9 9
sji « 9 . -< CJ 1..' V. l_J t_i <_'._• l_i (_p t_i »_> <„> «_ (_> t_' t_i <_> >_) l_: CJ 1—1 l—f t_' L- i I-.' <-J I. .' 9
* 9CV!* 50ininLnifvintnirimintnintnLi%ooaoooooooooooooir>irviniAin 9
* 9t39 - - 9
9 9 9 r^ror^rornr^r^r^rorornr^rnrn'r-<r'r'*-'^'r-^'^'r'^'r'^'^-^'<y'^'^ 9

' » 9 _j « 9
« « « 9
9 9 19 iitiiiiiiiiittiiiiriiiiiiiiiiiiiirr 9
9 9 * 9
9 9t19 o ocdoooooo o ooq a ao a cnonco 0 0 003 0 000000 0 0 9
9 9139 oooooooooooooatninininsninininiriinininiointnsnooocro 9
9 9^9 ................................... :>

•? nt_J9 r(r>r'\rir'»rir'ir'\i'Sr'»fir>r<ririr>r>ririr>r'>r»ririr»rir>rif<f"ii"'«i-T-v^'<r v-

9 9_i9 p^p^e^i*^r<f>-r>«i>^eN.p«.e^r^f».e^r^r^pvf^f<r^pi.p^p».r<p«-e>'i^F>»p^r^e^r^r^i~'r^ 9999 9
9 9 9 9•1*9 9
9 9 9 9
9 9 ' 9 9
9 9a9 r^rvI^n'^lr^<>^^30o>OT^c^J'n'rln>o^-»c>OT^cM^o^x^>ot^!S!0>o^^tMrn'rin 9
9 9^9 T^^^T^T^T^T^^T^^^{^^^^»f^l^^4<\^l^^cM^^J{\lc^^f'>r>l'>l«^r^^^>nr^r1f»^^r'r^r^r^r^ 9
9 9 U. 9 1>J (M V\i tM k\J t\l 4M IM <\J tVJ V\i l\J »M kVI t\J VVI IVi «Vi tVl IM IM tVJ IVJ VN» IVI VM IVI IM 99909 9
9 9 9 9
* >^ > »
9 9 * «999999999999999 99999999999999999999999999 99

G-10



41 « « •
« <» «

* * « •
« « « *

« <ooi^i^'*-r^r»<ooooooaoc>0'OT-»toi^r^nomeomKA'*rvjocorvjmo *
«t ............-«.......-.-..••-.....• «

* »ir* CM»-tino> m-of^-v o^-<ooeovtvJc^m•<r^oc3»^ocDOr^^4•^J »*** »H ^ ^ tH cm -rH ^ ^^.r-l-rHi-lT-I^T-l*
« 4 « «
« # » «
« « >» «
a r^r^r^r^».o>«>-mooooooooooor^T-»'»-n^p^r^r^r^r^Oko>e>-p^f^p^r^ o
> >> ^ > o^o>o>c^^^'^ll^^nc\lOaoaooooooa>»^>c^ r^ooc^t^o^r^tnm<30^oo *

* *t;j» «
« « « «
« « >» o
« « « *
I) a'«»'C>0'rvf^r^« ccc:c.cccCT--r-i>o'»-.»-irowoc»t>i^r^r^ »-.»-,«-»- w

ft i-tf* ................................... «

« « >> «
i% 4 :»

o « A 9
* * « *
>> * « *

« > «

V^O-L* .................................... 9
?i r^JOcoco^^\lcof^f^o^-^or^'Ta^co^>c^^oa30co«><3r»l^^^o^oor^rvJc^lnln<o *
3 »!*uiw ^'^•Ma><)CJI^>lnu^0J^'r^^'rlI^u^'r^vJll^'OuA•^T^t\lCJT-fc^^^^r\a'^^ln^x^^'1lr^'O =>

i^UJ* * tM<\it-iiHfv)T-)iH (^4c\lt^J<VJC^J{\lT^T-^T^^-1T^•r^ »
«

;> :3 « * «
J> « * o

« <« X* c>^^Lnlnc^Jc^^^^vJrMr^lDeo^--<>ln•>-l(\l'r^^Ln^^^OJco^oc^r^lnl^^c^Jc>^^c\Jt\l(\la «
» »— «^ i» cooo{^)»-^»^»^T^»^r^o^^^TS^^a<vrn^oo•r^T^QOODOOCVr^lHT^T^•^ •*ii*0« ................................... «

OJ » » 9
z « « «

a 2^ o X =5 eooooeo«OTHo<ci^ooeoOTH(vj-rHrot^coNOr^omirvr^oooccoO'>OfMoeet^eoeo *

3 vj e <3 o ------------------------------------ «
* * * ^^^^^o^0^o^^fnrntn^OM^Ofnr*>^o^o^^ror^cvro^o^Of0^^rMrn «
* U- * * *
:> O « '> »
* s> < 9
«i O- « a «
* < « s> *
* 5: * * *
* « * OOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOO *
* o>>rM* oinoinoinomoinoir»oir>oirvc:inoinoif\oir>OLr,oinoinoLnotno *................................... «

* •— # « <t

4'UJ4t« iiiitiiiriiriiiriiiriiitiriiiiiiiii «
« CO 4 4 *
« *th* ooooooDOQOoaoocoooaooooaooooooooooo >>

* o *»-!> inomrrin crinc^m oinom c;ifA oin c.ir> oin oin oincmoin oixi oin oin *
!J l> <l V ................................... l>

? 9 9 «
?i >» 9 41

« « « «
1> « » «E

9 f v i_ L-j t-j I. c.i t-' t_' i_i i_> t_) i-j 'w.' i_j i_i I- i_i i_; cj uj v.^ o f
* ininininintninintr\inintr\ininLninLntr\inoo3ooooooc»ooc)ooo »
» «o* «

» « _j « *
« # 4 •
>» >>« itiiitiiiitriiiitriiiititiiiiitiiii «
9 9 « «
9 oc3oaaooooooooaooooa'jaooacDoaaooo~)ooo 9
9 *c:9 ooocjc;oc-iooooooooooaosf\inif»mir\intnintr»tnmif\ir\if\inm *
« ................................... «

Ss 9 9 9
9 9 9 9
a >? « !{:

9 9 9 9
9 9 9 9
9 «Q© «•^T!C^o^^c\lr^'J•ln^o^aa^>o^^(\l"^'^•^^^^OI^ao<^o•^^f^^^^'r^n^o•^a3^o 9
9 9 —

' 9 <T^^^'ru^lnlna^^nlnu\^nu^^n>O'O>t>•<)^O'O«l»O"O^^^E^^>-^^^^c^^^^^^^p^0D 9
9 9 U. 9 INi IM 1>J »\i IM l\» IM IM IM 1>J >M IV «\J IM (M INJ »VJ »VJ l>< IM IM »V* INJ IX «VI IN» iNJ 1V» »\l »VJ 9liOOU 9
!> 9 9 9
^ fx St it

* :S 9 999 9 9999999«9999«9999994999999999»*««99«999«
G-n



* * « «
* 4> 4> «
« « • i»

* • « «
* « 4 O^O'O C O CO CNI!«-I « >0 CiO 0> « CO CO « CO OiO>0:C3'0 00 0> M «
* * ^ * oooooor^'«r(\lotnot-»>o<oinovo>0'«-'OF^roinaoooO'0<OiHr^oor^ «
« «z* «-.-.-.--»-«-.-..---»......•....... »

» * EC * ootf\-r<eotnro-^t>eo^fviB^^r^p^coot^ or-tniooi^ **** -H T* T-i rt i-trHf-liH •r^T-l t-« (MOOtH*
4c * * «
« • « «
« « « «
« aooooooo^^<^1-^^>r^oorv.f^^o^e^^^^^^^^^oooaaQoor^l^rv «
* *^^«t ooooooao^c^^>r^o»cooo^>o^lI>mm•>o^O'0^ooc^c3oaooo»-»^o>o *

* ^
« « • 4t

* * • »
« « » «i

« «Z« oooacDr^i^-p^r>>.'«a''*<o{vj«3eocvitvn>«>oCMC>JCvjCMC30ooar^F^r«-i^CMCVi *
* oooc:>ooor\'»-iCMf\i»'>'^'«r'>!r-*Tr^Tr'rmmu>tnooaoocjor>t\ir<r> >>

« « « «
« « * *
« « « «
* « « *
« « « 1^

« o « «i

« » * l^f^^o4\»^^c^c^o^^'r^'lT^^©^ocVGOoc^c\^c^l«<T!'^f^c3•^^r4u\r'^u^\^^o<><-^•^^ •

7> <t 1* JL V ................................... SI

* • » * *

* « * <t

*<i*i* co^^c>eocv^o•>rr^lr\(\lOJa^'Ot^l^tnln(\JO'^^T-^CkIT^c^^olncMoory^nlnt^^v.>^^ *
0!^^!-r^l•^t^lC^Jlnr^o»^T^Darnoooc^^r^^.^»^l^^cQT^l^T^^{vtvcv^^ v*;^«0« ................................... o

* U) » « *
* 2 * * *

»
ootoo»eo>OTHoc\jcoo>'<Teo'*o«or^r-^fno>rocviacviin-cHooovO'rH(\)ro<\jir»-«- *

* o *^ * •<T(\iir»'rir»in>cir>o> T-tTH(vioot^ininincoo^o c\i<\»rsj<Mr>j<x)m'«-inmm'*>o-oso «
*o*-«* *

* ix. * f *
* o « * •>

* * * *
* Q. « * *

* * * *
* * * ooooaoooooooaoooooooooooooooooooooo a
«tj*rg« ifHoinoinoinoirvoinoiooinoinotnoiTiOLnaiAOinoinoirvoiriDin «................................... «
*'^*<i* (^lr^^n'<r«•tnlno•*u^a^>o>o^^f^co<o<>c>«ooT^T^c^lT^lf^r^*•«lnln^o^rl^ *
«cn*_i* <r•<r*•*^^*•**r^r^fnrnpntnro^^^^ro^or^^r«*•«'^^•^•<r«T *
* — » * »
«UJ«i<' iiirriiririiiriiitriirirririrriirit
» </3 * « *
* oooooooaooaooooaooDcooaooooaooooooo *
4 « «t>-* oinomoinoinomomomcmoinoinouAcmomoinoinoinoino >>

« «r-«a* ................................... V
* CM<M^Of^^•^lnl^^^•*•ln•n<>«r«^r^««Io^o^oo^^«^^^lt^lr«1r^"<r•«lnln*•«ln *

•? u V w
« « « »
» « « «<

tc 9 tt »
V 9 >» (_1 (_>>_,' (—1 t_' l_J <_><_- l_> L_' »^ LJ (_J l_i t_i l_j t_< U.' \J i_' (_.> (_.' <_) »

* •t3« 9

«> o _j * «
* « « *
« « I <> I I I r I I t I I t I t I r I I i I I r I I I I r I I r I I I I I I I

« o s »
9 0000 000:30 0000 000000000 0 000000000 000 iC

* * t3 * tf\ in in in in in ift in o o o o o o o o o o o o o o o o o o o CT o o o o in m in «
* i*^* ................................... <r

»> w »_) » T 's- T T ii> u> u^ u> m u> u» m u» in u\ m in in ut m lii ii\ ui in ui u> u\ ui ui ii\ ut v

M * » w
* «• * *
* * > *
« « * «
* * » *
« «a« T^cMI^'3x»^o^-»(>o•^c^J^'^LnlC^^!»t^OT^c\i?osrln^o'^asc>Ov^fv!ro^^n «

> WLt-9 i's»iMt\iiMiMiMiMivjiMiMiMiv»iMiN»*M(.Mi\ji>»tMr»r»ririfir>r»rif»rtf»p>r>rir»ri f
« * O * *
» 9 « •
» « <5 *

i9i»i>9««9:»999»««»9«9«««««i»9«499»94>««'«««««'«<»>»<'

G-12



« * « •
* « * «
« « « *
« * « *

« ^ —^ » mcMooo>r^f^i^«-t-or^iomoooooo't^<oooeo4r\r^oiniOKi'.Hcxjm»Hr^in •
* z* «
« # ^ « «>oro<omrMr»oimfOfnr-.\o ir\r^ i-trn »-to rooo in moo r^r^ rnir^rvj »

* « * T-tT-l-r-ir-tr-l-r-tT-lT-ir-i tH tH rMCMC\IC\Ji-lTH»Hi-liHT-»^-rH'.H'r-l •
* « * *
« * « »
« « « «

9 c^co^^•vrv.^vTr'T<^-<<)^o<5^ooooaoc30a'r•v•«I«rt^^or^lrt•«•«•»^•.^»^ o

* <i

« « « «
9 « * «
« <• >> •>

« a.^* o>t\a»o<'«c>c>ci''«r«-»--.-tccc:c-c\t\xc^f^p»x««'eirirf^t<>ir»pir *
* «z» c^^a5oa•«waoooJC\JC^t^^JDOOoo^^r^•^rT^^-l^^^nlf^l^\•«-^^ i*ir»r^i»irnio *
o o * -"J- u"> m T f uA in ti> UA in U'l m o o o a o 1*1 in r» n CI lo ^ 'T tr> in ir\ w
« *<» - - - - ............. <,

4t « « «
* I> * «
* » » *
« * * *

o «
>(< * « •
o « > >oc>rvior^rnco!»<or^'^r'io>OTHrO'<>-»-i€i>'THinin»-i-rHi^r^<OTHin>oor^rv'»oo *

J!"*>»J.<« 9
>» 9w!> THc^r^vo>or''ioori'iH'iHr^o>rna\ovDUAr'iTHinfncor~iiio'T't-tineo-c-fp^-.Ho^ *
* - on.* uA^^'Tt^^^U1•r^u-^cDl^^f'"^^ococ->^^co•<^^v^l1<ooo<^>^o>o^o^ou^'irl\lu>^OTru^lnt'"\ «
»(/)> > c^JrvlCV4^^r^•r-^1^T^ tH (viCMrviCMrMCMCVirviT-ii-iT-tT-iT-ii-i »
9 • * i> «
* Z3 9 « «
« « * *
« _l9'~o lnoln"3-eor^{vr^r^f^oJ<^^a•^^^v.^^a3 0o<>o^O'0«c^eo(\^ln•^«J>^n«•r^ro<^ *
*-<i"»x« <><>cooTrJC3c\ioor^-<HCMrooo^Dr^tHvOf^O'*'<j-<><)rncv)rvjTHi^coocheotn'«- «
« -^^ « ^nrno^l^^-^^CMT^T^^H^H»^•^^QT^^H^^JCVt^^l*^rn•«rol»l('1fMr»1l^c^JO•I^c^•^ *
«> « o * t.

* uj « * J>

« 2 9 * *
9 9 « «
«i— a-— * c>incoT^rvj(^r'^torn«j>ornco^o>inT-(r^-tH>or^O'a-'«-K\'«H<>v-iH'OC>T-i^»-co(\i *«2*x* 'Oi^inTHcvjtooinc>ryTHTH(\jLnrnroor^cvjr^'^vO'«-'*i^coc>of^r^tOinr^THtn «

*cj»->3* 9
9 « « tot^r^^'^ro^O(*^M^o^'^t^l-n^^t<^OJl'^r^t'>^OfOr^rn^o^^^^r^ *
« Li. St J> «
< O i> * «>

«? * u >»

* CL * * «
* < * a «
« X * « 9
9 9 9 oooooooooooooooooooaooaoooooooooooo *
« U9c\)9 oinomomoinoLnoinaiAoinoinomoinomoinoinoinoincmo 9................................... *
9 X6 <i * xivoi^r^ cr>ccia^ o oo-rH-cHOjfMroro-sr «j-Lntn\or^, Tr-^ininvONOr^r^ecojo-o. o «
9 CO * _i 9 rommmrommn'^-«f-<r-^-«r'« •^•^•0- •<» •^•<r'<9-rnpnmmnr^r^r\r^mr-ifOfO^ 9
9 —• 9 9 99LU9I9 iiititiiiiiiiriitrriitiiiitiittvrrr 9
* cn * 9 9
9 9-H9 oooocooaocoooooooaoooooQDoooooooooo 9
9 9 91—9 inoinomomounamoinomoinomoincrinoinotnainoincmoin 9
» 9'<1.9 ................................... i>

9 9_i9 invoor^r^cocooo c3o-r-irHc\jrsjmrn-^-<Tirimr^m"^ -"rtntno^cr^r^cocooo 9
9 9 9 t^t^l^t^t^rnt^t^r^^^•^^^•^^^^•v^'T*t^t^l^y^t^^^tnr^r^^ 9999 9999 9999 *999 9
9 9 9 l-i (_' 1^1 e-l U' •-_> l_J l_J w' _/ ^' . L. <^ l_t C_> ^1 !_J ^ _> l_l S_J l_J t_' 9
9 9rvj9 r53ooQCD3ooooor30occ50oooininmLnminLnmmininmmin 9
9 909 . .................................. ^
9 9 33. 9 ^CO'0^0^0«0^0'^^00*C>O^C•>0^^^0•^5^00^^00^0^0^0<J^O^^^0*<0^0^^ 9
9 9 0* r^r^r^r^r^r^r^r^t^r^r^i^r^r^f^p^i^r^r^i^i^f^iv.r^r^r^r^T^r^i>^?^t^r^iv^r^ 9
9 9 _i 9 9
9 « 9 «
9 919 itiiriiitriiiiiiiiiiiiiririiiiiftii 9999 9
9 9»H9 00 30 00 CJOOOOOCriO 0000033 CD aCJOO 3 00 00^000 9
9 9U9 inmminininmininminmminmmininmLomcoo-r-oroooooooo 9
9 f ^ 9 - • a
>? c 9 m 111 H i a\ uf u^ ut u> ui ii\ in ai u\ u» u\ ai tn u\ u\ ^o vo >ti >o >t> vu -o >t> '*J >o vo vu f
9 9_i9 f^r^t<r^r^p»rvrvf^r^c>.f^?>^p^F<c^r^c^r<r^r^p>-t^p»r^i>«r^r^p^r>.r^r^r^F^r^ *
w 9 9 9999 9
« « 9999 9999 9
9 909 >oi^»a'OTHrvi''^'r'Xv<>p^«>c>3THr\J'^'rin>or^tX)!>OT-i(\jf^'rT»<}r^coc>o 9

9 9LL9 ririr»ptrii"iririr»rir'ir>riririr»r>r"«i'ir'iKii»irir"iriririr'iririririririri 9
9 9 C3 9 9
9 9 9 9

9 f 9 99999 9 99999999999999999* ««9999999999999999 99

G-13



« 9 « #
4 « « «
* « « «
« « « «

o ^^u^»^^^u^ootnoT^(vo«^^to<>o>OCT'^^^sl^or^»n^^{^^n•«•o<>^^•<ro^oo^-»co «
* «:?*» «
o * ^ * oo'9-0'Or^»-ir^r^in'>o<>>oin'Ooo>o«oeoovofvi'Oo>r^c\iT-ioinr»j'»'»-\0'*-KAco
« *cc* <vj'^0'.-»ooor>j'^<\jo»eooo'<i>«'i^T-io>o>eoeer«.r^eor^rM'»-imo>ocoi^eoocvj *
« o * r^•r^w-^T^T^T^T^w-^ (Mf\ic\jojc\J-i-i'-ii-t»-iiHTHTHtH»H »h t-IiH «
« « « «
« « « «
« • « «

o ^o<3C^c^^ntnu^lninooa•r^»^T^ooeDoo^^^'9<or^l^InlI^*0'Ot^c^u^»^\^nlr\l^^ >?

» *t;* ................................... ^
« « « «
* « « 9
<> « >> *

» c^lOJ«)oocM^M^vlC^lCMr^^v»lnlnln<^c^e^•<r^^^lnaoo^^JCMoo^oc^If^JC^^f^^<\J *
*r o " 5 u^u>eooo>o««<>«inina^rntornr>r^t'i^»nin'r'<»'in«>ir\ir. ineDoo'0<>'«0'<o>o n
* »•<<« *

« « « »
i> * * *
« * * *
« • 9 *
» « 4 iji

:» « 0 i>

*>*WJ."» ................................... xt

t> co<»o«yl'lc^UA<»^o•^oo^vc^c^orvrnc^u1rvl^c^^^ll1tnr^J^n<\JT^c>^o^o<>o *
* ' f in > Tu>o o^(x>c3coco>t)-ocor•\rAIn<3-r^r>^^tD<r'^-^'^<^^^^o>ooeJCJco ooo >>

>(/JO » r^T-l rMrNJCMt\ICM(\J«\l<Mi-<'«-lTH^T-l,-t tH -H -iH t-I -r-l -r-t <t

«t 3 » « *
c * * «
* _i*--»>> fn'««oc>j^'v<>>0'Or^ofMOja>cc'0<\i<OT-«rneocviino>ir\o>or^f^inT-ir>eoir»ir\ »
« <jox* I^^ow<>eoac^oolno>T-^ccc^5c^i^-^oc^c^r^ooc>^'^'HT^T^^o^^^OQD•^^o•^'^" >

i»^«0* - - - - - It

« UJ » » d
« 2 * « *
* •— « » St

«iZ*X!> ^ot^veo•«•^o«I^^^1^c^^o•^eo€oo^^(^J^^a;^o^or^^^o^^r^eo•^^ln^Oln^^eo^^^ *

*cj*«a'> SI

* U. * < s
#1 O o « »
* » » »
* Q_ * * *
4 <r « * *
« s: « * «
« « « ooooooaoocoooooooooooooooooooooooco *
« o^cM* tnotnoinoinoinoincincinoinoiriQinctnoinotp. otnoirvoinoiTi *

• ft

* •— j» « *
«Liji>t>» i ittitrirtiiiiiiiriiitiiiiitriiiiii i>

* CO * * *

« « 4»— * oinomoir\omoir»oir\oinoir»Qmotnovnosnoinomoir»oinoif>C' »
*-a* ................................... 9

* ooT^l^^^JC^l^npnr^vlnln^^f^Tr^ln«^'0>of^l^oooo^>c^oo^^^-^^^^(\ll»\K^«- >>

K sf w
5! "> * >
« » «
i» ft « 4
» W W t-> l_l L ' l_J I—' '--> I..' 1_J ^ LJ l_i w <_l t_l (_> V.-' (_l <_i '-J l_> l_> «

ft *o* - .. ............. ................... *

ft » _j * ft

9 « « ft

4< ftift triiiiiittiiiiitiiiiiiiiriiiiiiiiii >>

ft ft ft ft

ft ftrHft :D.r!ooaac3oaoaoz)C!ja 0-303030000 ooooaoaoo »
ft fttsft r;oooo~c>o— ooosnu^ininipinif^ininininininintninininu^ipi^ *
if U^ft ................................... i»

ft M 9 ft

ft ft ft ft

« « < Si

ft ft ft ft

ft ft ft ft

ft fto* T-^^vJI^^u>^o^vcc^OT^OJr^'r!n^cr^Xi^>ow^^<f^«ln^cP^aJ(>o•^^^vl•n«rJ^ »
ft ft ft inu^a^tf\u">a^tnu^uA*'0>o>o<j>o<>«c<o<>r^f~^f*^t^p^f^r--r^p^c^a3cDtc'CDa3aj ft

ft V u- ft r»i-)riririririrtr»r»f)<")r(ririr\pir>rir<Pir»riririridrifi.~»r)rir!rip» ft

ftftOft ft

ft ft ft ft

* ft >>

>> ft ft ft

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

G-14



* « « o
* « « 41

« « « «
« « « *
« * * «0'«c>oc>p^wo»'«''«jrc>r^K>r^r-^<)ocvjB^'«i^^i»-tin»-t«>r'eor^fninc)Cvi'.»-< «
* <» < or- ^o<t)-ci'r rH-,Hn(\jvo a-<-i(M'«r-or--roro ^ir\ir\o- r-t o tHtHvo sor^o o^r^ in «
* ft^* ----------------------------------- •
* o " <> inr^ i-(ro->r -Hr^Tr THcocrvo<\jcoc\jr\j'<j-o ooo-<Tfvi'^fvj^tM<om'Ooo oo org «
» *£r« ^^J<^ooct>•^^to^oln^CMlH»^•r^ooooeoln^^J*<>o^^cln<3oo^^Olr^epf^l^ltf>v *
* * * th iMCMc\if\i(\jr\ifvjc\i{M<\i{\ifvj(\jt\iTH»-t iHTHtHiHfvrvjrvicv o
« « « •>

« « « «
9 « :» «

* ooocJu>>0'Ci>o>ovo«<tj'«-<'.-irvi'^OJ(>jrvj>o>oo>o<inii>U'\ir>u'\ooii>rir~irir'i »
« ooocvcviOifMrvjrvjrNjojoJc\icvicvi(Njr^ifvirvirofocM<\iojcMrMoacMoo4CMrvjrvirvir^ »
<< »C-<t ................................... «

« « « «
* » < 1>

;j i>''i> r\txx«_c\c:c:ccc;c:p^><;>cr»--«ooa>:'«-.'^'>-'^«-'«-»-i-'^»-cir\r^r^rvr^ u
* sz* r^r^'»€c(\jTr'«r'<r'«-^r^rcoi^r^inrsj<>>o<3c\jrvi<j5<r>rvirvjcvirvjrsj»^<s3rgr^r^r^t^ o
« 1) ^— » rimu>>oc>'^'^'^'<T'^'<T^ti'\uimuiuiinuiiiiuia:>cD>civOOvOvo cj -c cr^ -t *
* «<j* - - i»

« « « «
* * * «
* * * *
« » » *
* < <« o
« « o «
< » > ^'1srl^^'-^r^oco^rr^coeoc^o»<Ma^o•^-«M•oc^^o^^a^rl'r(\l^^^^t\)«ol^"^eo^vJoI^ *

<t:»WJ_0 ................................... «

« 'Sfix^ ^^r'\r-oooow•.-^^T^^vJ^oco(MT^c\Jr^r1U^r^(^•^c^cD«r^oo^^^OLI>33cor^t^
9 u) p » -l••-lc\l(\l(\Jt\J(^J<^J^vJ^•^T^T^r^T^T^ ^tn^ r-t t-i T-t r-f i-t t-t a
« - * * >»

« * * *

^••i^x* oo<VsC^^o^o^T^c^c^c^ca^o^vJC^o^Mt^acoCT^aDa^^r<>Lr\lf^<>(\lt-^r^ooc^ *
«!»— ^^Jr1fn^r«Ir1r>t^r^^^lCV(^lc^JI^oQ•»^r^Y^D»^tntv^^Jr1Cvl^^l<^l•t^v^rr^t^^n<^ »*2:*o* - - - ................................ i»

» LiJ * * "5

szjJXf lnovoo5c^^oooarvl^^o^^^(Mr^c>oc^o<ooc^JJ^<^J•<^.-^•<-looJr^cMr^^^ «
*0i>>-'0 fMrvjTHiniAf^<»20coooococo-r^co«iec<x><>CT>oDcraoocD(Niojavc>oi^<accco »*oa«i* ...-....,....--.....»......•.»-..-.. «

* O i> « *
IS o 9 *
!> CL * "> O

*
* s: ! * «
* « * ooooaoooooooooooaoaaooooaooaooooooo «
*tj*t\j» oinotnoinoinoincu^cinoiricinotr! ctnoirsoinoirtotnoirvOLno *«— i»

*'?r«-<s* tnl^^^orvl^orn•*'rI^l^n^o^o'^r^a3coc>a^c^01^t^^^Irv^n^o^r<rln^^!K^r^«r•«'Jt «

>> — « » •
»uj9ii» riiiiiriirrttiiiiiifriiiititiiiitii «

« i>^» 0000000 coDoooooooooooooooooaooooooo »
St inoif\c;tf\otr\otr\oinctnomcmomoinoirvoif\cMr\oif»otnomom *

* o-snin f\(C\jr^Ki-<r ^rtnin-oor^ r^asooc^o o OTH-rHrvifMr^t^-^ r\i ^r •

» = » f
f V 'T 1»

« « « «
* * * »
» W _i ^. 1_) (_- 1_> _• L_' l_/ t_ _) v_ - l_J t_ i_! l_i I. l_l l—. -_> l_l l_J 9
« stfNjtt o:33inininininintAinir»inir>£nin4r>inininininininj>ininir\ir\oooooo «
* « o > *

* « _i « «
4 o « «
« itiiiiiiiiiitiiiiiiiiiriiiiiiiiiiir «
9 9 9 9
9 9tM9 t3-zi30Qoaoaooonc:ooz)C)or3 3000ooooi;r>r?oo:Dr:; 9
9 «cr9 inj(j\c:w~r:oc;c:oc3co^o30oooz?oocrc;oocir»ir>if>ininin 9
St V ^ !f - - • - - 9
? ^ stj>tj>ur-t^i^i— r^r^i^r^f^f^f^t— f^rNr^f^r>^r^l— r-^i^r^i^f^i— ^=

9 9 9 9
9 9 9 9
ii. X- *
9 9 9 «
9 9 9 ft

9 909 ^of^cc^O'^r^Jr^'rt^o^^Xl>c)T^c^i'*^^x^or^33C^o.^t^l:0'^"J^o^»c^o 9
9 9—-9 a:-UaUCCll7't>OCrOC?-C>>CrCPO CJ>CJOCJCJC3£:JCJrJtZJT-^^^T-^T-^»-^^»^T-1^^»^t\J *
9 9LE.9 r»r\r!rir"ir*irir»riririr»riri"^v-^^'^^^^'sr^^r-^^^^M'^'v'^\r^ 9
9 9 (J * 9
9 9 * 9

<: 9 S 99999«9«999999994*99999999999999999999999999

G-15



« « <• «
« « * «
* * * *
« « « *

* inir\eoo>in'*oor~«>rv«or^«>oo>fNio»t-tOCT>oo>.'>o-«Ho<omoo(o^eoomoo •>

* * ? » -»------------------------------..• i>

i> » " « m•r^lf^ao^nc^cooo^c^K^K>^^oo^^^^^n*^^K^>c^^t^^(^Jr^ otomoavoojo -t-ItH *
* «£r* r^rofVJ•»^•l^oa»-•o>l^ln»oo>eo•»rrvJ^r^oor^lntn^o•^^fOroro^oc^Jrvl^»^»-^ o
* « * cvitvirvicMcviojcvicvj'r-i'r-i WrHrH'MTHTHrvifMrvjtvjrMrvjrvifxjCMOjrvj *
« « « #
« ft «c «
* « 9 *

* rnr»1rnr1f•l•^ln•»"«^>0'00>c^lnlnlnu>lr^oooQl^\tn^'1^or^r>fO^'\•.^•r^<J•^I^ i»

< «t^* t>j(vrvirMrvjrvjcsifvi(\iojioroc\jt>jfvjrvifvjcvirviorvjrNjo>irvjrvjcNitvrsjcvj *
* *t;9 ................................... -f

« « * *
* * * i»

* « * *
« r^c.p«?^pv5-t^t^^>tJ'»••^•«-•^«-•-^^•r-•I^tc:lC.^^r-^f^l^E^pvc;r*le^e»-C^ =>

» *2r* r^cximmtn ^-la-tr <r'<rc\jojaDcD rvjrvjrvjrMfvji^ ccodod rvir^r^r^t^T^ c\iir>r^r^ -ho *
c c — » ^u'»ininininu>inu>u'»inineooo<i'<o<)\o«o<0'0'<ot>'r^'V'V'tru>inininu'\tn
» -..-... -..•....»-....».»»......»..,,. :4

« « « 4i

* * >> *
» « * «
« «r ft «
<•- * * *
» * « #
» « 9 COO -.-ir^t^ O0DU1 of^ovrAin^r-jfivooo ^a3rit>ir\T-»ajosoo>.r^ C3r^t> ,hid t-»u\ >
« e^cl{\^^^-,^^c i^;-^ •vc^*inc^ot^ic^lCcc•«J•p^M<*cc«^^^I^ooc•^*^« ccc nt^oo *

i» ln»roolr^^(\^^o•^cor^lnT^^'>'Tc^^o^o'r^^r-^^c•r^^c>o^lr^•V'^•r^c^a3^^Jr10 »

«lO* * fVJ(\lT^•^^r^ rH-<H r-t T^T^T^I^^T^T^T^r^•HT^^-l *

* * * «
•> _i j> > <roo•^rnfnf^T^a^n^>o^^Joa^T^ln^T^T^r^^^\c^mcn<>o^<l>or^<>T-^c^l^nc^ o
* <!« I* oo^^^^ln^c^c^^^laoc^C\J^r^(0>^c^r~vr^^^T^o«c^^oc^coa^^^>o^OLnln^^^v *
o t— <> " o <\ic\irMOj-rHaoT^'.H-«HO'»Hr*^tvi{vr^CNicvc\i-»H'*inrnfnr^ojCMOJi\i o*ii«o* - - • • ti

* UJ * < >>

« 2 => » *

to^^r-v^Ooov^Ol^Kr^f^^^^0{Vcoc^r^T^T^eaT-^l^>c>>9oool^^^r«»tr^coaocoor~ *

*<_>*<t* - «

» LL * * »
* o * * «
i> * « «
* Q_ « * «
« < « * *
* 5r * « «
« « » oooooooaooooooooaoocoooooaoocjoooooo *

*>—«f-« <t

»•-•*« *4UJ«i« (iitiiirtririiiiiiiii iriifrri tiirit «*(/>>* *
* n rt ^ oooaoocicc;aooacooc3oc3oaoocDaooc30oooooo «
41 ft fti— ft ainoinoinoincinou^oiooinoinoinoinoinc-inoinoinoinotno «
ft ft -Oft ................................... tf

ft ft_i« if\in<j'Oi^»^eo-<co»o»oo^^(>jcvirnp^'«--<r'tH-r4cviojtnrO'^'*^snu><o>ot^r^oo ft

* ft ft ror^r^roioror^t^rnrn-*'*'<a-'<r-«--*'ir'«-'*-^fnr^irirot^rOfOr^ ft

f W ft w
ft ft ft ft

ft ft ft ft

ft ft * *
ft ft ft l_' L.-' <-J l_> V..' L-t (_ l_' I-' '_' i_' >—' l_J L_' f-J —J <_l t_» l_t ft

ft ftCM* ooooooo^oooooocDoooooininininEninintnsninsnirvirMnin «
ft ftOft - ......... ...... ......... ...... *
ft ftl^ft cceCioacai<C®cOcSO£OcCcccOCJffcococOcacOcoa3cCtc<aOTCOK ft

ft ft Q 4 |v^r^iv^i^i^r^t^?v^r^f^rvrvr^t^r~r^t^r^»^rvr^f^r^r^f^r^!v.r^r^|v,r^r^f^f^r^ *
ft ft _i ft ft

ft ft ft ft

ft ftift iiiiiiiriittiiiitiiDiiiiiirirtitiii ft

ft ft ft ft

ft ft^ft ooooooooooooaooaoctiooooooootao'^oaciotDa ft

ft ft Oft tnininininJ^ininu^irvinininintntnintntnirsoc ooGoociOooooco ft

ft ftxiT* - • • - -

ft r^f^r^r^e^pvp».t~^e«.r^pvp^r^r^e^t^r^rs^f^r^r-.pN-c^f^p^i>-e^r»r^p^F^r^r^c^»^ ft

ft o ft ft

ft ft ft ft

!f ft «
ft ft ft ft

ft * ft *
ft ft Oft ^r^J'^'rlnvo^^=oc^OT^^^f'^^rl^l<)p^»c^o^^^vJr^>TT^vc^^«c^OT^^^Jrn'^.^^ ft

ft ft ft rvl tNi «\i cv* «N« iM cv <M r'\ f"! tM 1^ » p 4 -o- ^r ^ •<r -"T 'T «r -"J- V in c£\ u-> in vn in ft

ft ftU-ft v^^^r•w^r^r'T«"'a'•T"»^•sI'<»sr^r^'3'3-^r'»•'I"^r^'I^I'^'«v^'T'»^r^»'»'T^r ft

ft ft (J) ft ft

ft ft 4 ft<<><> a
ft ft ft *
ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

G-16



« * * «
« * « «
« « • •
* « « «

» * • *

* *(r* •t^-tHor^«oo«jr»i'^io<>oor^u^rO'V»HTMOJ(\jrvjrvjrv>'»H-«-iooT-«'^'i-tO'^'iHC> •
* o » rj <v <M iH <i-4'M'r-tTHW'r-ic\jrNir\ifvjrvjc\j(vj(\i(\i(>j(\J(\icvirvjT-iv-i'.-i o
<» * « «
« « * «
« « « •
« * '-^ js intninr^r^cocoininintnino(vcvi<\itn'»''**'*'irinco«>flO'*<^ininir\f^r--«»a>
w •<T^V'0>cc^<>u^lnlf»l^^l^^orMt^J(^Ja»^»^^^«^l^»^••^»^•^^^ru^'r'r•»r^o^oo•c> »

* *.c » ................................... «
* « « «
o « « «
a « « «
» !>t>t>-.--.-»-Ti^ii-»-»-»-'.-c\t\c\i^cccc:c-»-'C'C<:TtNo?>t>»-T--»-»- >»

j> <r>^» ir»uiinininoDoc>o<>>o<>«oa3a3eDOinif»ininir)ir»ii'»intf\inu^ti>ininir>H'\eD«o »
«

« « « 4
* * * *
^ » >» «
« ft a «
* < « 3
« » a a
a a a <oc>^oc^lll>cJ^<JL^>oo^otJCJ^MU^u^u^t^o^\lrlr^^v<I-^<)^r^O'or~coc^^o•^-«T-»^CD a
a a — 9 o-inf^'-rHO«o<vf\i-<rr^tn'<ivCt^tr\r^>C'*if\orAo o-cr^-O'^ror^ ryccmtno^ «
a « a _i_ a a
a a^a T^•^^o^\^rvJv<)^vrTeDr^^vJcoo^^ro^oa^oof^c^(>c^^Mvc^J«^\J<rr^r--lntn<J a
a •atta tl^co^oooux)'TT^^^l^c:>c^ln^nMOrn•<I^>o^^^^^otl1(>'3-eoc^(\ll^^coo•I^aJ aaw a a T^ tHiH 1-1 T^r^^-^•^^•.^T^T^T^^^•r^«-lT^ tHiHtH iHth a
a • a a a
a zj a a a
a a a a
a _j a a -rHr^o c\iar^ccrnr^r^vO<3r^ otnrvjin'J-f^ -r-t m k\ a so -r-t ^ a 1^ co o t-t 00 a
a<ia3:a r^<>o^I^oc>•-^^r<9^rcv^vJ-MT^c^(>coal^(XJ^^>o^olr\•>I-vCLn^oc\loO'r>£>»--<o a
at— a^a l^oo^^o^p^r^rnK1^')ro^vJvtnr^r^Klrv^^l^^iC^^<\J(NOi^^^^^T^T^ a
a :^ a o a a
a LU a a a
a z a a «
a ••- a a aan-a^a or^'<rr\jfMrvJLn-^'<r'^«>=oo ino mr^ THrnin oor-- aomm or^-<r i-ixrin a
a za 13 ^o^^^^eDfn'rr^ln^^tr^>o^or^fnsor^a:OJ^oLnI^a^CD^-^^oc^t>oecc^t^^^a^^^^J aaoa^a a>cocor--'<a-r--ooooocDf^>o>o>C'Oeoaoa3co<cooor^i^oocoocer~-moco a
acja-^a ----------------------------------- a
a « a ror^f^rvJCVJCMfvjCMCMCVirnporvjrOKit^inrorAr^forof^i-irat^r^to a
a u. a a a
a o a a a
a * a *
a a. a a •
a •< a a a
a z: « a a
a a a ooaoooooooooooooooooooooooaooocDoooo a
a oarvj* ainoinou^oinoinoincrinoLnainoincLnciinoirvcjtnoinDLnoiAo aa— at— a <i

* ^a -«a chc>ooTH-rHr\;rv'tnrO'<r-^Ln^rvi(\!r^r^->r-^UAirivOvar-i^ro«o>o>-o a
atn*_ia ^n^n*•^T^rf^t^^rTro-<T«f^fOr^^^^o^^t^^^^or^^^^ot^r^rntor^ a
a —

• a a aaujaia iriiriiiifiiittiiiriritirrrrtiiirti a
a CO a a >>

a a-r<a ocoooooooocacoooooooDooooacQOODooDO a
a a a»— a ir>cDif\c»noir>omoinoinoir\cirtoinoinotnoif>omomotr\omotr\ a
a a? <I a jf

a a_ja coO'O ooTH->-HOJt\jr^n^r-<r ^rHrvirvjmTO-^ -^ininoor-^ r^cDcooo oOtHtH a
a a a ^^^o^^TfT^^rt•rrTr^r'^«•^^rnt^^^tnK^f^r^l^potn^nKAt^^OtOl^f*^f^ a
a a 15 a
a a a a
a a a «
a a a a
a a a _- l w-f i_' >_) i_t _ i-j i_i i-j c_ lj lj l_' <_> <_> (_i i_' l_j s_i ^ a
a *{\ia tniniriiriininiriintnintr\sntncDoocDoo-)ooocjocrioooz)oo:330 a
* aoa
a a^a coa3coctc?cciccc(Ccoeo'3?'^0{>ooCTOO{>oo>^oc^oooooooooo a
a aoa i^T^p^r^r^r^r^r^r^F>^r^r^r^r^r>^f«^r^r^i^r^r^j-vi^r^r^r^F^F^r^r^(^f^!^ix.r^ a
a a _i a a
a a a «
a aia iiiitiiiiitiiiitiiiititiiitriiiritf a
a a a a
a ar^a ^onaoooooociorDocaoao-nciooo'ooor^'DocjcDOOO a
a aoa croocooooc;ooQoininirttnsnin^snirvir\iriinLntnintr»u>ininiO:^ a
a a^a ................................... <i

a a la r»-f^r>^r^r^r^p^f>-rvi>-cvr^r>»(^t^r^p^r^r>.r>-r^r«-E^r>«r^c^c^f«-r»<p~r^r^r^p».r^ a
a a a a
a a a a
s u *
a a a a
a a a a
a aoa -ot^»o^o^Hrvt•^^'r(^&l^oc>OT-^r^I•^'^'X^^o.^a5^>Ov^c^Jf^'^-x\^c^»(>c3 a
a a • a tniiXif\iix>o^ci<ovO'0<j\o>o-Ovcr^r^r^r^r^r^r^r^r^r^aj3CicDcocococoajeococ> a
a aiia ^r^r^v^r^T'^'^•'»vs»•^^^'3-^rv-'r1^^^'J^^r'^^1"^'a^T'x'3'^ a
* a 0 a a
a a a a
a a a a
a a a aaaaaaaaaaaaaaaaaaaaaaAd^aaaaaaaaaaaaaaaaaaaa

G-17



* « « «
tt « « «
«> » « «
« « « «
« » « ii\ ic\ CO a a t^ cicj a c3 Ci CO .-w^.a » .ci m i-wi s: «
« o cvio ^o-^ a oooooooovocvjo O'Tr^ineovorsiTH oino thkx'* ot^o »

« «N^4> m m -tr 0'r-i(\JC\t^tncoir>>o>OvO'<-ip^T-i'«'r-<«Oi-io(vji^ •
« * cr o •«-<vj'»-rvOiH eoinrvjoofnoeci-tCMTT'Ootocoooo^oir^iH *

« « « «
« « « «
« « i» «<

« * ^ * inintnin[naoooooaoou\cv<\40jcvicvscvjrviintr\inin(nr^ro(xjeo'<r<>intf\ *
* V ^ V u^^r^lnlnu^ooooaoooof^lMf^l(^^c^^tMtvl^^ls>eooocDa3l'^l^•«^•^sru^v«r »
<• tvcM^^l^^^t^JOOooooooo•.^•l-^^-^•r^•^-lf^^^^ooooo•r^^^cvl{MCv^^lCVJ{^l *
o »t_* - IJ

« « « «>

« « « «
» i» « Ik

* i» — s< •^-'w-^-1-c:-c!c:-c<c:c-G!c:c.l^t^t>t^c^t>t^f^P^^^^*f^•c?^<:'<e»-^^c^^> *
* csirviCMCvicvr>.oooooooooD(\itvirMCvi<\i<\itMa3aea3«3eoaj>t)r^t^»-iovTr *
« « ^ i» ^o>o>o<J^ac30ooooooo^^eocDeDa^a)eD€OT^t^T^r^r^c\l^ninlnInIn^^^l^^ «
« « <l o - • ................................. t»

» « » fv! fv) fvj fvi «\i <\! {VtvtrvJOJ<M{\j<vJCV(nin»oioropaf^e^»^roi^f^iro *
« « «>

» * « *
« * a «
« 9 « «
« » St a

« « «

4 ^ ^ ^ f>.cpp^tro'a'*tvjDf^>cmom«p>-DOtf'. p^icootv c <) o- rTT< o « fvi *WOS-L* ----------------------------------- St

w ^tw* voir><5oau'ir>^rn«c(>'»-«a>u>Trinc3r^c3'>roeDe>r^co-r^r\jt>c7>oo>0'>otnr^rM »
* » » ir u^^'>c^lr^ooc>^^c^o^x-^^n«t*^v^co^o^nI^oo^^c^l\l'r•o-o-^J^o^oc^JCJ(\i«3^o »
i*tD* « T-l«HTHC\»OJr'1CVIl\ICVjrVrVJfMvHTH-rHT4 T^T^•r^•^^T^T^T^1^T^^1-^T^^H *
w • w « «
* ZD « * *
* * «. *
» _i V ^— * oocr -ovor^ T-im'^'^oo>ooD-oo»Kiaif^<or<j'rr^voO' wnojo^ ao> t-»(\j<\i'«^ *
» <* X* aoaoo<>jiHf^eoT^w'«f-«-'>Tr^inMr^CMOaooor^oo>o>o>oiAin-^rainin>o\0"T *

oif:*a» - «
LLl « * *

* 2 * * *
9 4r « »t

*!—«'-«* lAiAincDcDooc >o oococoor^ini^M'Ooo-'fasoirx ^nino -orvjinfM^cMvoinco *
"> z« X f CM f\i CM c\j so CO o>oor^f^i^CMinet><>cviTreBOtMtnoeoe> HfOtOio<o<0'OfMTH «

* u- « « *
* o * * *
W !* * *
* CL * * *
* •« * « *
* « « *
* * » oooooooooooooooooooooooooooocTic^oaooo a
*u«fMi> u^oinotrvaiooinoiAcrjirtoinoinotnoinainoirioincincairiaiAOLrv **—*»—>

» —• » * «
4>ijj«i« ritrttiiiiiiiiiti iiitrrirriiiririii «
* to * •> >>

* coooooooooaooacooooooaDcjoooaooaaooo «
« « < I— > omoinomoinoinotnoinomcjinoirtoinoinoinoinotfvoinoino *

w V * ?
a a a a
a a a a
a 9 a *
a a a LJ L_J l_J <_> s„r L J l_> f-J »— l_i (.J (_> t..' t_> LJ '- > ^. s •_ <_: i_J L.' l_: (.•<- »
a arvia oooooointnEntnininininLnir*. u\intr\ininir\intntf\inintnina\ir»inin^ a
a aua ------------------------------------ a
a aT^a c> o* o o. o O' (t o- o- cy- o o*0"0^o^t>-c^oo*o^oo^o^o*c^O'0»^o a
a aoa ^^r^t^^^f^:^^^^^^vf^r^f^^v|^f^fs.ps,pv.|v.^^p^f^^^^v,^v.Tv^[v^f«^^v,;^^v.f^P^f^fs^
a a _i a a
» « a *
a ata iiitiiiiiiiiriiiririiiiiiiitiiiiii i «
a a a a
a aTHa c;or)c:cDaoaoaao3oa-Da3oaacrc3oar]Ooooc30oacn a
a atsa intfAu^ir»inincjocooooooQooc5c;aciCDooooo'?-:^occ-o a
* a^a »..•.,.,..,..»•............••.»»...». si

a aoa cu aj ci^ cu co cr* ij* l?- c_7^ lt* tj* cj^ ^ Lf^ lt^ lt^ lt^ lt- lj^ u> c/^ cr^ Lf- lt-

a * ._i a r^r»-i^^p^f^r^r>-E^f~-f^r^r^r^(:^r^p>^rvr^f^r^r^r~rvr^r^r^r^r^p^r^r^r^r^r^r»- a
a a a f
a a a a
* « a
a a a a
« a a a
a aoa iHCM'^'>»-Ti<3i^xic>o»Hrvii«^'«rLn>of^xi{>OvHCMrO'Vj\>o!^a>ciT-(CMpnrrx\ a
a a>-«a c>c^c>(7^c^c^c^t^c^cJac^c>oaoc^t3eJww»^^^»^v^^^^'^-^^^<^l^\l^^l^\lcslcv^ a

a a C5 a a
a a a «
a * * >^

a a a aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
G-18



O « » *
* « « «
41 « « «
« « O «
* « * oo.or^o»;-»iiri!-«HO^»^i*^ooocr~coiDC5oao^O'OC5'*CNJir\'00'i'r^rsi»ocvi'»+i»H>o «
4 * « HOO'0•p^•r^^OT^H^orMoo<Maooooooao^ol^»^o•r^^^or^T^tM«•o^>l *
* *7* ----------------------------------- •
« «r ^ o CM irV'0(\ii-)(\i>a(r)«oo(MO -r-troroKirvjcvjooo ki-o-o »

« > •> c\j iHi-i rvi <m rvj th T^ ^ 6
« « « «
« « i» o
« « o «
» * ^ inoainininininininoooooooooooooinrgfNjrvjrvirvirvicviiniriinin *
9 ^ooifiinuiifiinuiinoocDooocjcjoooooi^rsitvjivjcvicvicviojoDeDoocc' »
i> «w>> fMoof\l^\lc^JCvlcvl^vJ{\loooooocDClooooo»-l•^^.^T^^^^-lt^•r^oooo w
* ».t- o
« « « «
« « 9 «
« >> 4> «
5t 4 onc»-T-.'»-.T-i.^:»-,»-T-»--^,^'r-c:cC'e:iCCCc:c(X(\t>i\t>t>txi>«r-»^r^ »
c «i;i> 'raoCMCMcvjrMrM(MCMr^rvr^t^r^ooooooooooCMC\jrM<Mf\j(\icvicoeo«oto *
If O ^ <« lnOa>0'0^0<0^0^O^0OOOtJCJOOOOCJOC^O^^<O0D0C>0C'«f00«DI-^•r-^T^^ *
« «-<tl» ................................... I>

> V « «
* * f
t> a i> *
«i « >» *

U 'i ^
»> !> * *
* >> * ^^(\iino^oula>^OI^l<I>^rlX}(\l^Mot'^f»lvo^oocJu^^^lnr^lco•«-ltr^^^^olnvof^fn •

................................... «
fl jfiw^i (^r~^lJ^l^r^^>-o^\J^^lr1•«Tr^e^uAD•«ro«u^u^^o^x>•srr^«re^(\lC^^^J<It'>^t^Ja'0^^ w
« -"Jti'* r^^>^^oaovOll^^'\<)0^otJ^o^'1>-^a3lncot^tvJ^>'-^^^<\ic>^~-«T<\ic^^o•^(^^^r'">^^'\ «
OUJ"* * 1-1 1-1 tHt-I iHOOrVJlMCMi-tlMtMOJi-tTHiHiH i-1i-liH «

* * *

*z«a* ................................... <t

* LU * "J *
» z * o *<«'»-** <<

*j— O'^o i-tro-<r^rr^r^r^inin'*r^r\irvirv<cvi«jNOOoooeo<>r~ini^rn'0<o->r<>r^rviiri<>{vi »
•fz*!.'* T^o^c^T^'3^r'r^^J<MlnlPt^c^^><>^oovo^o^^f^f^f^l^noo<^(^J^r^t^(^l"a|^Dc^^-^ 4
o o <• — * or- mo aaooooinminmm>cooo'r^rf^mmirvin>Oso>or^r^ cooaoo> >

41

« * « CM {M ca in ro c\i ca oa «\i OJ f\J oj rvj c\j csi rvj cvi fvi ro ro to ro ^ *
* LL » >!> *
« O * A »
» >> ^> *
» Q_ * » •
>> <J * « W
* 5:. * * «
* « c;c30ocDoooooooooooooooooooooooaooooao *
sr cj>(<(\j >! ols^Olr\a[rvol^.Olr>Olr^olr\o^Ao^nolr^c;^nol^lOlP, oinoinotnoina «
i»— *»— i> 4t

»•-•*<< •
^ui'i't^ iiiiriii iiiiitriiiiiiiitiiririiiiti «
« to a ^< *
•> *.rH* ooooooooaooaoooooaoooooooDoaaoocooo *
i> « »— o in o in o in cm oinoin oinoio oin am otn oir\ oiri cmcin oinoinoin *
o i»-«aff ................................... 9
f « _j * o c)ej.-tr-tc\jc\jmr^-<r->i-mm-cvomm-C!'Cf^ r^-occcoo oorH-rHt\jc\immiJ"'«r *

V 9 V *!><>!> *
«> i» !i f
* » 1» *
V > P I- ' ,-• 1-1 ! J t.( ..I IJ l_, >_J l_l U.' t_' LJ <_l L-' i_ •_ (_l e-i *
* "jrvj* mininminmmmtnmmiAmirtmaocDooorDooooooooociocjo «
* *o* ................................... «

4 « -J * *
:> * 4 «
« «ti« iiiiiiit iiiiiiiiiititiiiiiirrii iiii «
« « «
* * » 3 O CD O C O O O D O O O O O O O '3 o r) O O O O O O Q a 3 o o o o o *
« * t3 * o c- o o o o o o —

> o o c> tn m in m m m tn tn in m m in in tn m in m if\ in in •
i; V ^ >t ................................... i>

U^ C7^ LT- LT^ LT* LT LT^ L?^ L/^ LT* ^ CT LA LA L?^ 1.7^ LT LT LT*

V 1? »
* » * »

* «
<t •> * i>

« « 4

« * —
. * ivnv IV tv r> r** r> f i r-i f\ rt 'ij- ir <» «» •t ^r •»»• i*- i»- a\ ii> u\ m tt< m in m tf> •J\ o •

« >;<u.» u<uiuiutu>utuiuiu)u<ufiiiatu\uiuia\utu>ufutuiutmu\uiutu<u«uiiiiu«u)mui f

« « « *
* > 4
* St * *

G-19



* * « *
« « •» «
4 « • 4t

« « « *
* • * fMin r^l•r^ •« « «o m if» t^fo o o * <c « ic OB^ SO •« in o:C3to?o o'c a a c 03 « CM *

* * 7 O ..-. ---.-.«.-.........-.-...,...... «
9 «w« t<^'ri^'orv>oeoir>mo coro^>o^mooi-iooi-tirV'«-« >o »

« « iH-r-li-l'r-li-l^'rlTMT-lT-l i-It-I i-li-tT-*t-li-l t-I CMfMCVI *
4> # tt «
* « « «
« « « «

* o — a or^•r^r^•^-^T-»•^^f^4C^iC^^oo{\lr^Jr^i^^^f^lf^l^^looooDooooooooT^T-^T^ «
» « t- * ................................... «
« « tt «

« « «
* * » *
» r» «f »^ 1^ »- T ^ •« t c •»- •»- T- i_ c c c c c; c cic «\ *
* « ^ > err CD -o-o-om T-4r^I^^ooc\lc\lCMC\I(^Jt^JC\Jr^^^^^p^^- oo oooodocooocv *

* *•< .-...,-.....-.........-......<..,,... ,^

« * * (om»o(ar»irri«^tnfoi«^ <M(Mfviryf\j«v(vcvtvcMCVjrM cvicvtvi »
« « «
* St * i>

» 1» « «
« « * «
* >> « «
» * * *
« * « oo>ol~»tovo»^^^c?^oc^<>a>coT^^><\l<\J-^^^^r^^^lC3rvCT.•^r^^v^^u1r^cJU1r~tD *
* »^* ^^l(r^tt}^>fvErl'«€^<^'>*«fC^eDC^3<5ri•«cv^•*>9^c<cO'C<o«r i-rt-'.H ir> e. o -.h ^o *
l> * » » »

51 •dir* u^u\in'^THrvir'*u\<of^ap^c>r^>oinr^>ocjoar^'rcvir^u>r^a3CJr^c7>"9--i-ieo*> *
« lO » » r4THi-|THTHTHTHTH-rHtHr-l tH iH T-tCMrVICMCMi-I^CVICMiH^ *
* - «< # *
* 3 « * *
» * j> a
«t ^tou^^f1vc^T^m^^4^nT^f^^oo>o^c^•vc^rMf\J•I^w•^^t^•^^ln^^r<>o>c^co"OC^^n *
*-<i»l* ^r^^c^)^^^nlnln'*lnocMc^t^^^r^l^oo'rT^f^t^^^r^^^oo•I^T-^'T^r'rl^l^^^^ !>

^2*0* -••-------> "-•-----•------•----- - «
O LU * =» «
* 2 « * *

*
OTf-^rcvj-iHoor^^r^-ointnin'^-^-^inLn'^r^ <NJC\irv4C\joo<o ooooooor^LfM^ro o

« o > — * o^o>CT>oooc^o>t>o>ooi^ooooocDOviAinintrv!nvoo>oo^'*t^tntfMnin *
«o«<3<' ---------------------------------- - «
« > « t^rotO'«-i^t^rofOrorocv»rvi{\itot^ror^rnfvJCMCv!rvj<M0JCMCvi(Mrvjt\if^ «
« ij. >> * *
* o * « *
* » «
* CL * * «

* ^ « * *
« « « aooooooooooooooaooooooooooaooooocoo *
*o»rM<t inau^QUAOtnairvDinoinainctfxatnotricinainairvotnoinoincin <<*—«!—* «

« — * # *
«LUi»r4r iirriiiiitiiiiiriiitiiiiittiiiritti «
« to * *
« acjoooocjoooooooDOooooaoaoooooooooooo *
<t o o I— * otnomQinotnoinamotnoinoinotnaincinainotnoinomoma «
» ci<{«i ................................... ^

« 9 » 9
^ » * *
if it tf tt

« « « «
n * » i_j t_) ui i-j <_j- 1—! i_) c-i i_> t_> s-j c_i '_' <_j i_) i_> t_i c_' i-j t-j t_) t_' 'wj <_»<_'(_> (_j i—i '—t i_i »

« *tD* - - ...... if

» *2* 000000000000000000000000003000 0 0000 *

» * _! « *
« « » «
« it t ^ tiiitiiiiii iirtciirriirtiiitiiiriii «
9 « 41 9
* 9T^* OOOOOOOOOOOaOOOOOOOOOOOOO '3 000000000 9
« «<j» u^inintntntnininioinintrvinintntntninininiftinininoocoooooooo o
« O^IS - •

w » V
9 9 9 9
* » * <=9*9 *
« • 9 «
9 90# T^c\JfO'r'X><J^-»(>>Or^c^Jln'rin^o^^a^c>OT^c^JrO'TX»v0^^a^!>a-r^tM"^'rln 9

« 9 U. 9 U1 U\ U1 U1 Ut Ut Ut U\ Ul tl^ U« U« U1 U1 iX\ tit U1 Ul Ut Ul Ul U1 U< U) U\ lit U\ li> U) a\ U1 U> 'Jt 9
« 9 O 9 - - - ^ .

.

9 9 * «
41 9 S *
>> 9 * «9»9«99«9499«9«9»9««»999994*««««9«99999*99«>t<

G-20



« « « «
« * « «
* * « *
» * *
* • « SO <<-»^ « '•'Or^ « »t.O;''»4'« in Olfs oo €>i ra oi-H car-. o» •«*> »^ !> « €3 oio «
« « — » eoov'rT^T^(M'reo^^al^(^Jr^oo'9-oc^mooc\loomT^m*<•o^mmol^^oo *
« «z« ----------------------------------- *
* >oin'^T-ivoinror^ir\rvic>cviin<ocoooO'f-i(>ooaoin<oir)'«'(>><o(vi^'i-itno<c *
* « or « l^vv•r^ec>f^lf^wlo•<lrvvr^<^<^T^»r^>o<or^<o<^lf>l^^^^l<ooo«}l^^o<>tv|>^ «
« « * iHt-ItH t-l xH ^ T-f -.H T-li-liHTHT-l'r-|'r4^'r^'<H'r-|'r4'T-|'r-|'r^'r-|T-li-l 9
* * « *
« « « «
« « « «

« «.c.« .....,...».-....,•..........•..... «
« « « «
9 9 « «
:» 4i a <<

* *z« ^ytvc^lrM^M^ocomaoco«>^o<o«^^•»^r^•r^»^»^•^^•,^^r"-r^cvcMae^nln »
9 ^.^a coooco«olo•I^H•l^T^^c^Jr^lnr^c^^r^lr^r'lr>f'^r'1rlaao•^^^^c^lvr^l^f^^^oo >
« «<I9 ----------------------------------- Jd

« 4 « «
* * « *
>> « «• 4
0 9 9 <»»>»>:> «
» 9 «> *
* * « ti^^Hr^cMr^^o ^UA>oo'^r'iT-ior^-oii\^c3f^'«Tr^cMTHM-r'iiT-taitic\4'^r~ -tonim »

- - .................... ............. igi

<t >> 4 ^^|u^mou">^DOoDOc>r^^^'T^nc^pv^nt^J<>t^^c^l^r^eooo^-lr^^rT^r-'r^>(\l>cl «
* - «>ir.>> «T•^^a>lJ^T^'TOCM•^^'l^^'^^^lt>T^'Tr~^coooMco^-»l^'^f'^lI^^oc}f'1•«^•^'l(\i0^o^^«r «
«lO* 9 tH T-! T-li-iiHT-liHrHT-l •r^r^•^-^•^-^•r^1^•r^^T^•r^t^T^{^Jr^^(^J(\^fM(\»1^•r^rM 99-99 »
9 « 9 9
9 9 9 9
9 _i9--» 9 or~r^a3rna3ro'^aD(\i(\iin'rHvorvjf^eoir\-rHtMvotArvjf^rnf\itr>o> o(MOTH't-4rHir\ 9
9 <S9I9 fVJ(>^v^o^o^olnLr^<r^r'r•«fC\ll^t^•v*•r^ln<c^cco^o^^o^u^lr^^^lA^oolr^p^a> 9
9 1— 9^^ 9 »F^nK)torA^^Jtv«\)f^3<vc^iCV^M»^«^r^^^•^^T^T^l^1^T^^^t^lC^JC^l^r^ 9
9:^:90* ................................... 9
9 Lii 9 9 9
9 Z 9 9 9
9 >- 9 9 9
9 1—9 — 9 ^o<>r^T^o«*I^T^rrolr\'»c^loolnr^lnln'!r^-^(^lr^oo^nooln»-(^Oln^o^Qc^<n^<J 9

« o i> — 9 NO'd^or^r^cooooO'O^O' qoo oooooooooDoooooor^t^r^m-oo 9
9tJ«-<l9 • - 9
9 9 9 r^f<^rOrOforornfnf^fnror^'*rnr^^'«-^r'»r"0-'*'*r^fnt^rnrn(Ofnro 9
9 U. 9 9 9
« O 9 rt 9999 9
9 a. 9 9 «
9 <t 9 9 , *
9 :s: 9 9 9
9 9 9 ciooooooooaooooQooooooooocoaoooooooo 9
9U9rv)9 oinoinoinoinoinainoinoinQ-irvoinoirvoir^oiAOinomamamo 99—<9I— 9 9

9C0 9_!9 nroiOroroi^i^rororototoinrot^t^r'^tO'>a--<r-*'»r^r'*'«-'*'^ o
9 >-• 9 9 9
9IJJ9I9 lltllllllirllllllllltllllllCIIIIIII 9
* (/D 9 9 9
9 9 -.H 9 ooociaoooooooooo00000000000000000000 9
9 9 91— 9 inoiooinomoinoinomcinomomomoinoinotnoinomomom 9
9 9<»9 . ....... ............ .....»-••••.•.. 9
9 9_j9 o-iH^04(\if*iF^V'rinin->o>ot^f^«eoo«t>-ooT-tTHCvitMrnr^'<r-»inirv'0«inin 9
9 * 9 f^r'^fafOf^^ot^(n«nro^^^nl^f0^^^^fn^nrn<^•*-*•**•<^<^«-*^ 9999 9999 9999 9
9 9 9 9
9 9 9 C_r <_'>_- l_' l_' I_J l_- CJ l-J l_> l_i l_. 1-.' ' L_l (_1 l_' <_> '_J !_> l_J l_J l_i t_' l_> !_/ l_i 9
9 9CM9 iT, irvminintninin LnLnininLnintnLnLniAintniAinininininLnLnLniriLnLnin ncr 9
9 909 9
9 9Z9 o^oooooooooaooooc3oooorDoooooooooooT^T^ 9
9 9 C3 9 CO- cjj CO ?3D CO ^XJ <f> cD 'jO CO tO lO ^O 30 CO CO CO GO CO "^O " ^ r CO CO 9
9 9 _) 9 9
« 9 * «
9 919 iiiiiiiiiiiiii»iiiiriiriiti(irtriri 9
9 9 9 9
9 9T^9 oaoooaooooooaooDOQOooooooooaoaoooao 9
9 913 9 odcoooooooooooooooooooooooaooooaoinm *
9 9^9 .....-.-.».-.......-..-..-.•»..-... 9

» »_J9 as<»TOco«co<»oO€»f»eotoa;>coco«ooooaccOToococococosucocoooco(»aja>OT^ «
9 9 9 9
9 9 9 9

>;! 9 9
9 9 9 9
9 9 9 9
9 909 ^o'^coo»o^^v!'n'ftn<!^^x^o«o^^v^^o^J^^o^^ceo^o^^^^J^'rln'Orva3o^o 9
9 9»-«9 o«o>c^c^ocJCJCJOOotJOOT^T-^T^t~^t^-l^^^^T^^^T^l\Jt^l^vlC^l<v(V(v<\lc^i^^ll»~» •
9 9LL.9 U\UtUYkl\^>UH^>0 ^ >0 ^ >U v4J ^tj «4j >o ^ >0 >0 ^ *0 ^ ^ ^iJ ^ ^ >4J HJ *4J 9
9 9 O 9 " 9
9 9 9 »
* 9 « 9
9 9 > 9999999999999999999«9999999«99999«9«99999999

G-21



« « «
>» « * «
9 • • «
« « « *
« « 9 :O.C3tO<0;0'0 t>. in ^ Ift » O ir\ eo if) CM 0> '« ^ O .O INI '^.O r>. 0« 0> 0> '<«' O iv^ 4
* o i> oooooo<ocora<>in(>ooroot^'i-iao<o'«<>tnK)Cvio>cviroiDr^{\l(\i^'i-tooro »
« « 7 * .......................«.......<.... 4,

« m'<r'<i'f^mc\it-iaoo-ooo-<j-cG M-or^incMr^ •Oih-<J'(mcoo lhco -) «

« « « «
« * » 9
W * « «
« « ^ ft o o o o o oin rg CM (V c\i fM tvirj in in lA in ini^ M to r» in in in in in cn «o fvi CNi tn *
« oooooor^tvi\i{vjcv<>j<Mf\icocotoccsocjr'\r^f^r^r^t>ooooc3aT-toots)in *

* *_c «> ................................... ^
« « « «t

« » « «
* * «• l»

» *z* oooooo«oCMCV<^^c^^cvlc\l<^lt»cooc^«^oD<t>^o•>o•<oro»-^•e-•T^^»Hr^T^«^•p--^^c^ *

« ................................... ^

» « o «
* * « *
« « « »
« 9 ft »

«
« <> « »

4 ^^'^c^'<)r-^'>a^^u^^•">T^oc^u^^^^a^\l^v^^^\J^vJa'JcJ>T^^p^coco^Ol^>^'lI^^^aJ s
>»tn!» « f^JC^J1-l»^•^-^c\J<\lT^^^l^T^ tHiHt4 iH^t-i 'r-tr-iT-iv-ir-iv-ti-ii-iv-i ••-f^ »
« • « « (I

« Z> « « «r

>!> « « «
^^o>c><o>co>oo»i^o^?nfO<>a>t>oo'5-(>ooCT>or^r>J(\JrvjO'or^roooir\eoino« o

*»— <r«I»^•rt»^TrTr^^Tr•<r^M^n^^r^CM^>4Cv^rvl<^ac^JC^^^\lr^^^T^T^^^^^ «
*i;»cj* ----•---------•---•----»•-•-•- i>

* z * * *
« >~ o « a

ooa)eot>r«-mr^rooio(vjO'>oorvj'>or^mfloooof^inc\icvjT-iO'OOQi^cvTH *
» z * X ovor- r-i^ tMineoO' cmvo ommoo ^o^r^mo^j- ,Moc\jr^r^-ci^r i-iTHmcofV(M «
«> o > — < O'O^^Tr-inininin-C'Oi^r^r^eoovoooooooaooooooooQOo.oi *
* oe"«* «

* u. o * J>

* o * * *
* « * #
4 a. >> o
* * » «

* * « oooooooaooQaooooooocj3aooaoo:r>ooooooo =»

«>t_)«(M« loouAoiAou^oirvoincin oir\ou^c3ir>oincLnoinaiAa[nainatnctn **—«»-*

* •— » * «iiiiritiriiititiitiiiiirtiii fiiiiti «
* u> * « «
* » » ooDociaacooooooooooooooooooooooooooo >
« « otnomainoinotncrmomoinoinomoinoinoinomoinomctnc «
« ................................... «
« * _i » <)>oi^*»-e»aot>.f>ooTHTSOjcjr^fn'<r^rtnin'«'Of^f^soeo«>'«>ooTH-rifv<Mrn «

V 9 >> V
» O 9 «
« * * «
* « * 9
O * W '^J l_' (_-' l_l t_' l_J l-J I—• i_ ^ v._' I. I l_J C i_ l_» \_ 1—

I ^.J l_/ !_/ '_J ^ L-> L O

* *u* ........ ...... ...... «
* .^T^T^^H•I^T^^^^^T^^,^•^^T^T^v^t^T^•t^1^T^T^T^T^^^T^T^r^^^^T^^ *

* • _i * *
* « « «
« ]»i« ritiriiiitiiiiiiriiiiiiiiiiiriiriii «
« o « :»

» * ^ >> ...................................
V 9 9 V
i» « « 4>

* » *
«t « « «
« « <» «

9 o e r\ f»t rn 'V ^ a> in If» u« iti ki\ >j\ in u» ui •« >t' <o >o « ><> w
1(1 )i* U. V HJ ^AJ ^ ^ >0 *4J >4J ttj ^ ^Ci >0 vO >4J «4J ^ >o >0 ^ ^ ^Lf >0 ^ ^ >4> "^J ^ 9
« « CO >>

» * * *
> * « il'

« * * «

G-22



« 4t « *
« « « «
* * * *
« « *
« « « o cii IT) (O «o '4aiO'0:C3 cD'O o o a o o ^ (ft o> .-v^ot CO oD o o> m o> ir\ N CM 1^ CM «
i> THO'rr^CvjinvOOOooooooTr -r-to- o>o or--«ri^ oaa-o-or-^omm-rH i

* * " » voooo<OK>ro i^-<rm-<rTvocoTrr^oir\r^O'rirorO'»r t-icm^o *
* •cr* oor-r-eooo r^oi^-^ r-ico>or--co ofvjr^e'~i r^<3t> (\! •
i> * » CM (M •tH tH r-l vH (\J CM rVI (M iH iH-r^i-l'.H'r-l -rH O
J> « * «
* « « «
9 « « «
o «^ * in cn 1^ o o o o o o o oin tvi <vi oj CM cvj tv <M in in in m in Kt »o m ^in
i> !»^« u>CMa?oDco«t?«C'OoooaGOorv<Mrvii\jc\Jcv4tMtv)oDeocotccor^r^r^r>.r^o>o *
* 0JC^l»^•r^«-l•T^^-4oooooooOT^l^r^r^»^l-l^-»r^oooQo^^^-l•r^T^r^r-»^^J *

« t. * ................................... o
« « » •
« « <> «
>» 1» « «i

« t>u>rvjCMrvicvrvoooooooo«'Cvic\JCNj(vi(vifvi(\»a?ecicoix>coeo>ovo«ro»HTi e
a ao«r^r^i^r^r^ooooooocr^eoa>cacx:'oc>aDC>-riTH'i--tTiT-«rvjrAritnt\icvir^ o
* «

» 4^ >» 4
» ^ a i>

> >> * «
« 4 <> *
>> » >> <»

* « « 4
« » V ooorlOT^«•<Mc^eo^r^f^^Of^>oI^T^rl«^rr'lCMlnT^c^.>T^MT^<\|^r(^^oofv^coc^^ *

OWO-L* ..................................... «

p • » Cr. * O IM r * ISI !M f>. %0 r~ (X> (M CO U'* r*! -T^ r~ tT' W (\J tM CM O* (> vO T-l >o >>

*l,'J* » r\JCMl\irvlCMCM'»HiHCMrMCMiHiHTM<Mt-lTHi-lT-<i-( T-^r^^-(•^^T^ T^I^T^ >>

Jf • s> « w
!> 13 * « «
>> 4 « i>

»_a*'^* (Mir\fOoar^<CT-4in^^oooco«ot>maTHr*ir>o>o«^rvif^»oo>'>ofvir^<)m «
j> -«J>>3:« ro^^'^ocMlncr^ooT^•^^vv'rr^ln^^^ncMc^r^>OL^>£l•*^r^r^^^rocMln'!^-'^^^ »

*=:^«ro» .................................... o
* UJ 0 »; t
* 2 « >> «
* » * »

* 2:fX* o^^oc^!^I^c^l^ooa>o^Of^rvrv,cMlf\a>c^(^J^oo^ntnccw•^-lrM'r^^-l^\T^T^^^^n «

*o*<r* ...»....-.-•...........,,....,-..-- 9

» Ll <• « *
i> O ft * *
>J * *
* Q. * * *
i> <r >» i> *
* X * * *
>> * * oaoooocDocroooooooooooooooooooocDooaao *
«ui!'rvi» oinainoinoinoinainoinoinoLr\oir>otnoinoir(aijnc3Lnoinoino *«— *t->> - - «^x*"** •*TrinirY'0>cr-in>c<ir^r^««o^c^oaTHTHryiojpoc^^r'*tnin>o>or^i^«(>co<> *

»
»UJ»i>» riiiiiiiiiiiiiiiirtiiiirtiiiiiiriii <<

«
« *tri!> ocjoaooDoooooooooooooooooaoooaaooooo *
» # mcincamcinainainoincinoinoinamoinotnainainaincDinoin *

* « _i » rnM--<iir\LnNO-omino>OF^r^<uoooo ocj^-h r^<^J(vr"r^^r^rLn'•n^c^or^ rococo *
* <! * <T'«--«-'<r'<r'<r'Tf\3<\jCM(MCMCMCMrvrvirvii^ror^ro»^irot^rorororn *
V V V V
» i» s> ««>.<<> «
« # * #
>? » W 1..' L_' 1.-) t..! l_J C. i_ CI 1—' l_J 1_J l_ l_I ^> V.' >_ v_l t_l 1_J l_- t_J (_l 1-^ '-J l_> l_ ^. »
* *rvi'> -jocD3oooininininininininininininintninintnininininininininin»nin *
« «<j« ....... «
* T^^.^T^v^•.^•l^T^T^v^T^r^t^T^,^^^r^T^T^T^T^T^T^^^T^T^T^t^•r^T^T^ *
» * O * -C' » CO !S> X> CO ffl X> S> »TJ CO OCJ so CO 03 X- CP CO "tJ 5C' ^ O
O J» _! * *
« 4 4 •

(t|i> iiiiiiiiriiiiiitiiiitiiiiriiiiiirri >
«> V « »

* * ts * in in in in in in in c; o n:^ o c! •j c o o c. o r. c o o o o o o o —i o o cr ~ o o •
* ^!^!)t 0
t IS L_^'w,^lJlJCJUJt_J^^T^T^T^T^^WT^\^, w^^T^•^^T^WT-1^^^^^^^^l^T^T^»^ ^

s> ij »
s> V i>

- V *
» « 4 «
« « « 4i

* Xlr^a5C^o^^cMr^>'^In•Oi~»=oc^or-fr\J^3-.n>c'^a^c^o•I-^CM^o^ln^o^w^>o

* * * «
>> *

I? ij f *

G-23



« * « «
«> « « «
« « « «
9 * « «
« • * o> » <\i I'ls'^ W w «iO«ci'«Hi»^-a»^ •« in o.o o ojo c o oe^ « «c oiwH oo> M iO for»4 «
« * » *TH>0'rroo><3^r^»-iroeovOinoijr\oooooooO'»-ir^«><o<vim«jm'«-to>o «
» »Z» ----•>------•»""--------------•-..--.. «
« «v^«i r^TrcMCMaocoi-io>c\i>0'r-ivomK>CMCvi minm>ocoi-i>o>om'«-(\i *

* « * w t4 T-t iH ^ ^ T-i f>j <vi oj ^ ^ CM oj f>a rvi c\j rvj w t-« ^ «
« * <• *
« « « 4
<i « 9 «
« « ^ • LnLntnmincorMojLnLninf^p^p^r^t^ aoooooooin rvcvjt\irv!f\jfvj(\jtntnin *

4r »w* (M<^J^vJCMC^Jr^c\i0J<^4<^^c\l»^T^T-^^-^^^oc3OOOOtz>or^r-^^^I-l^»^T^T-^ooo «
i» * ................................... ^
«> « «
« O « «
« 9 * <t

* *z* ^THxH^TH^rr^r^c^o^LnrvJOjrvjcxirvjaoooooaoccrvjrocvjrMCMrvirvjcccDco *
9 t»lt'1r~\Fnp^aaac^oo>r~^^l~-r^^^ooaoooou^^«DccoDco«oeDcc^T^T^ *
« *<i;o .-.-..•......»....•....-..-........
* * * *
j> * * *
« « « «
« « « a
« * * 9
4i « «> O
« m o oo<>eor~l^^^lnl»(^JO<T^ovtr\l^I-•r'l"«-<>^~r^t^'»•o^o^^eo^\^oc\ll^^'^t'^^^c^ *
« o OE0c^llf\'r »^«Lnlne><i•^l:.^«^-w^ll^tnr«-l^lninln'0;»^^^« a

w
« o —^ >> (^l•^^rMCDr^o^tn<>oocoolnlnc^o^f^T^r^r^^^^r^l<\^lnoJc^u^rn^rooc^<or^ *

>jc/>9 « »-iTHi-fTH T^•^-fT^•r^c\l<M<vc\trM^\Jf\J^-^rvl(\J(\(^^T^•r^<\lT^T^ »ht-iih i-I't^t-i »
o • « 9 #
> ZJ * * «
* "» « *
1? _l >> ^ > 0{>r^a^n<>c^c^^c^^c^ln<or^eo^o•<^lnT^vc^o>c^oo^o^ol*^or^lOfnc>eo>olr^ >>

*><i»ii» ^^^^of^a3Lnr^CMrM*^lAl^r^r^^rr^coI^<^'r'T•^I^lnrvJl^r^cor^<5^r^ln•^^ »

42^4.04 - ,
* LU 4 * «
« Z « 4 «t

4 « 4 *
41— 4'^« ^rr-'T^oosoi^ rv)-«rvOLn rvjtntocovoaoQoasor^inarvjr^oo a^f^in-*t> «4Z4X9 Lnm-iHcoi^ch'^coo-vor^-ot^vOMcoec OvOsoi^i^i^ojirvfvjiAr^ o^rf^tc onro «
4 04v^4 ooooooocoajcocccD r^inLT, tnmvOChOf> T-^r-tnmvO^Ovor^ r^i^r^ooo *
»U4-<I« ------------------------------------ 4
4 4 4 •^r•<r<rfntoro^nfOrn^opnt^^^^^^o^ocMoa(Vf^lrv^c^ltMrot*^l«^^o 4
4 LL 4 4 4
4 O 4 » 4
4 4 4 4
4 Q. 4 4 4
4 < 4 4 44^44 4
4 * 4 0000000000000 0 030000000000000000000 4
4 040J* ir\oir\air\ainoinomoLnoLnoinoir»oinoinoinoinomDir\air>oir\ 4
4.^4t— 4 ................................... 4
4x:*-<«4 o.ooT^^^^vl^vI^^^^^^Tln5f^'0>o^^•^^o^or^^-oo^oc^c^oo^^r^^^4r^JfO^^*^ 4
«OT«_I4 t^. T'«r '^--^'T'^-* T'^T ^•*^rTt'irrJCVfMrsi(\irMrjrj(Mf^roror*irnt^i^K^tar\ «
4 4 4 4
4LiJ4t4 rriirirtiiiiiititiiiiiiittiitiiiiri 4
4 tn 4 4 4
4 4t-i4 ooooooooGocoooaooooooooooocooaooooo 44«4t-4 oinoirjomoincinoinotnoinomoinoinamamoinotnomomc 4
4 4-<l4 ................................... 9
4 4_I4 o^o oc>-rH-rH(\jrvjr^m-«TTir\Lr\>o>05r\m-c>cr-r^'X!cooo ooT-tTHrsjcvf^ro-^r 4
* 4 4 r^ro-*'*'<rTrTr'*^f-^'T-*'*'*'^->rc\jcvi(VfviCM(\i(N:rMCvi<>jrorif^f^ 4
4 4 4 4
4 4 4 4
4 4 4 4
4 4 4 4
4 4 4 =_J (_> l_) l_' I—' l_- C-> <-J <--/ i-.' <_> t_' (_> l_J l_' (_,' (.J t_t l_j l_» u UJ «-J l_J Lj l_' (.J 4
4 4CV4 ir»ininmtr\mtnintnminininmir\inoaooooooooooooooooo 4
4 40* 4
4 4::5'4 T^v^v^T^T^Tr^v^T^^T^T^T^T^v^^T^^^J(MtMcvJ^g(M^^a^v^^v4(vCMrvl^vl<^l^^J{Mfv^c^^ 4
4 404 tn3>coa^!X^<OfiOtc30wwa?!OcD<o<»1^t»x^a?'a>1X>cos»a3cD»ra^C!I}^^'SlJ^s>^x>TO 4
4 4 _I 4 4
4 9* «
4 4r4 ititiriirtiitritrirrriiiitiiiiitiii «
4 4 4 .4
4 4tH4 oooooooooooooooooooaooooooooooooooo 4
4 4 cr 4 oQocoooooooooocotriinifViniointnLnin^inintntninininjnin 4
4 4-^4 ........ ........................... 4

4 «Jj4 ootiJODwai^ocoaD«Ba33i'D»aj!Dco5oii?ooa>oo<DOT<xicDairoeoeo<wcc^eoqjOT 4
w * w »
4 4 4 4

4 4 ' 4
4 4 4 4
4 4 4 4
4 404 •r^rvjtnTrj>NO'^ipc>a'ricvt^'Tinvor^Tj(>a^c\j"Orrix>>o?^ffl<>OTHf\i»0'rx) 4
4 4—i* t:>oc3CJc^lJCJt30T^T^x^^^c-*x^^^T^•r^t^CMt^e(^•^vllV^>i^MC^^CMMrl^^!nr^ 4
4 « LC 4 1-^ 1^ 1^ 1^ 1-^ 1^ r~ 1^ 1^ 1^ r~ 1^ n« 1^ t"^ 1^ i'^ i-v w
4 4 O 4 4
4 4 4 4
» 4 * 4
4 4 4 4
44 «44«4444«4«4444 4444444444444444*4 444**444

G-24



«««««•*««««*««««««•«««««««««•««*««««««««««•
* «> « •
» « « *
« « * *
« « « *
« • « «ir^m«oaofMir\'rioo'<C'«-<'««inrve^c3r>j -ri^ '«'«o> oooaooo a '« <o «
> o>ooO'«o<\ir^O'«-csio(\iir\04-r<or-.K>o«oj-<»-cvi>ootHO'00oaoooooto *
* •S'* ---------------------------------- - •

« •cr* fvjtn<Mo«o<Mir»cO'iriofv^oo«3ci^r>'<r'*o«-«cjeO"» »^ro *
« « * 1-i-rHT-i ^-l•r^T^T^r^•t-lCM<^^f^^<M^M^MCVJCvJfvJ<^^ cycsi *
« « « *
* * « •
* « > o
«t » ^ * (ncnf^e^roKtfO-^ininiriirvtf^irvcoivzcviinininr^p^i^r-^r^ooooooooinfM *

* oo»^T^^^r^»^r^cvIr^lt^lf^4CV3^^Jlo^^JC^l^^ic^4^^lt-l^^T-l•t-lr^oooooooo.^H o
* e^* ................................... «,

«< « « »
« « « «
« « >> «

» coeDoooo^O'Ofn^^^^f^•r^•I^^r^w•«|f^l^<^^>tf^cvJC^lC^^^\•cvJOOooooQooDC^l o
« ^^»^rvJ(^JrArMtvlCM^•1^Mrvr^l'^r>oooc^c^<^r^^^^«.rvr^oocJaoooof^cD w
* ................................... «

« « « «
* * « «
* * « »

* « «>

« i» <t «
« 9 « «
« « • ^^^o•*tnf^oo>oc>3J•JAr^oco•<rlnI^eoc^^•or^o^^OkOO^o•«^cv•r^ol^<^^r^(.\^ •
« *-^» t^lr!c^l^1r^<r•«^oco^lAfO«^«e^J«^o^n<>c^Jt^l«oa>tn.»^*eep^«i.^^^^^^ •
*«>j>j-« «
j> ^'1^n^rfnc\lr^T^^^^VJCVl\J^oc^^vleot>oo(V^^l^ooDr^Jr>.<>lf\^-»{\J^v«<3C^lc^T^>oo 9
* - SIX* l^r^•^^c-l•^^•r-«^'l'»•lnr^r^'3r'^CT'^oI^lntDO^\lt•1^'l'rtn^c^^or^r^f^'^'^-I^'J>o »
#c/jw >? T^r^T^r^•^1-«1-lT^^^T^T^T^ T-lT^T^^\JCM^^J^Mc\l^vlrvl^c^JC\lcv--^^^c\Jr^ »
«> • « * o
» 13 « * *
* « !» *
^.j*'^* rv»«>eo<«-ir»T-ir-»o{\(t>tOT-icvia?eoi^CMOinir\intMt^fnO'<Hin^'«-o>o><>c»'0'0 «
*-<ai>3:« •<*rnr^•^(\!ln^•>r<3-cv'r'or^eolnf^rvl^r^ot^oo^^lJ^oc^t^cor^T-^^'r^rr~-lncv «

rv^^^f\J{vfVT^^^*^T^I-•T^T^T^•.^^^T^r^JOJ^vlC^iCVC^JCvrOln^o^'»<^ **^«,o* «
» LU O 4i >>

* Z « * *
« •>- :a »

c^^^^^^CM^^r^^-l^-<»«-oo'r^^o^^oot^cOT-t'0><Jlr\eor~<\loo'<Joo^I}co^^l^lf\o #
*^:>z:» ^>o<)o»L^^x^t^T^u^lnrOT^co<»o^^colr\c^JocvltntMOf»1oDO^o<)^^t^r^t^Jln{^J «*o*w« ooo>ooaoooocoo.o>coooooeooecor^if>ininn'<}«>^o^r^r^mif>>o »

* O !> « *
« * » *
« a. « « «
i> <i * « *
* s: * * *
* * * ooooooocooooooooooooooooooooooooooo «
*tj*c\i« amoifNaLnoinair>aLnair\oinoirsoinotr\ocnair\oir\otrvoir\oino *
^•-^ftf-* i»

#cr>*_i« ^otnfOt^r^^^p^^^pn^o•*>a«•<rrtT^•.^-Tf^•^i*Tr^tN^.a(^lf^JCV!<\l^^^^ *
* — » « *«LU«i« iiiiiiiiiirtiitiititiiticriiriiiiir «
* CO * * <•

* «•^^» ooaooDOOooaoQODOooaoo o o oooooooooaoo ft

«c « <t»-i» inosnotnainomomomomoinoinomomotrtGinamoifiainom •
V 1»<1* ................................... «
* <rinir»'0«r^r^«ocoo»e>ootH-rHCvrMt^rn-*-«-tnin-<>>o«ntf»<o<>p--i^a?eoo»<> *

w c f »
« <» » «
9 ft O ft

ft ft ft ft

ft ft ft ^> i_> w 1—1 1—' LJ t_l \_f l_l i^.' l_) l_i l_l <_' LJ »_• l_> l-J i-^ l_> LJ 1..> l_' l_J l_/ l_) (_) l_> l_' ft

ft ftojft ooocjooooocDooonoooooo-Dooooininininirvinmininin ft

ft ftta* «
ft ftSTft ojrvjt>Jc\JOJ(\!fyoJCvjojcM(\JOjrvjc\irviCMCviojojc\jojrjr^racvjcM<\jrv^^ «
ft ftOft CO^GOCDSOOOCOIOtC'CO^OOiaO^CO^XsSOCO^'BCOCOtCflOtOXttOCOOCOCO^^CO ft

ft ft _) ft ft

* ft ft •
ft ftift titiiirtiiir iiiiiiiiiitiiiiitiiirct ft

ft ft ft ft

ft ft'Hft oaooaao3C3ooor)oooc3'3aoaocnaaoooac3aooao ft

ft ftiTft ir>u%inir\ir\tr\tf\inir>tfAin»ninir\ir»tniAintninintninif\inaoooacoooo «
ft ft^ft ................................... *
ft ftO>j r^T^T^T^r^I^^^r^T^T^^rtT^T^T^T^T^^^rtT^l^•^^r^•l^T^lM^\ll^^lVl^Vl^ll\J^^J^^^^^J ft

ft ft 1 ft CO CSr CD ^ CE7 v37 O ^ ao CD ^ (X3 (S CO CQ 'X> GO CO CO CO OS 9 CO CO S tit ^ CO CO O CO 'V ^ ft

ft ft ft ft

ft ft ft ft

ft « * ft

ft ft ft ft

ft « ft ft

ft «Q« ^o^^wc^CT^^vJ'^«-In^o^^«o^a1^(^J^^»rx><>rvcec^ar-^<^Jf^'^l^>>o^va3!>a «
ft *t—# r~«fnnr^^^'^'«-'srsr^^j-'«vtrv&nmir>if>mtf>irttf\u><o<o«o<o<o>o<0'0<o(^ *
ft ft 1"^ I— i'^ 1^ r*^ 1^ 1^ i-^. 1^ 1^ 1^ r>> 1^ ft

ft ft CD ft ft

ft ft ft ft

* « i> ft

ft ft ft ftftft«ftftft^«4ft4:»4ft««««ft«;»att«««««««««ft««««««*«ftft

G-25



« « « «
4 * « «
« « « «
« « « *
* • » cv <o « a >o r»- in « in »n «3 »a « ec '0^»^^•^ BO tN w >o '-r* iri •« CO OS ir» Q *
* >> '-^ o oO'jHmoooTH«Hr^tMr^ir»'<}t-iooor«-r^i^'0>oomtoeo«»'*c>xHmokp^o «
<> « r' < ................................... o
« !> ^ * o c-irOvorvi'^r^cvj-^rvi'^ rO'O-'Occr^oco rvjr^ covoco is> o (\} o o co o m o •
* *q:« o«olncMocx?oo^r^r^tnroo^otVllr^^^oa)Cv^eo«•oor^c^D•«-<o<oc^lr^tf>^or>- »
* * » ^ i-Ii-Ii-itHt-j tH -t-tT-tT-iwfMCvicvjrvjCMCMCMtvioj *
« * « «
« « «i «
i» >» « «
« <x c^lfvJ(^J(M^^lc^JIOlnln^Aln(^»^v.|?^l^rv^^rorala^OK^K^colnlorvlcvJln<(<^'0>o^oa «

« <> " i> ^v^^T^T^•I^oooacJwI^I^•»^T^T^^^l^T^•r^•^^r^f^iCMC^f<^J<\l(^^<v<v *
* *t;« ................................... ^
4 # » o
» « • «
« * * *

« •z* rvrvir\JCv!CV(\jcoco<DoDoc<oro<c<cfMQfnr^rntnro»ooocvjojr^»^ c\icDeoflccD«3 a *
« o ^

—

r} <I}cDccecGDeO'fH^T-4T-4T-4l\J(V(^JrMT-tT^r^](vr^l<^tru(^lcoo^c^ouc^<>'<e'<><>^oO »
» i»-<iti »...... ........ •...».•........ ....... 4

» 4 «
i> « * j>.«>>>«< «
4 « « *
« >> « >>

* * >» •
s « a ^ V4 r-^ CO <} <_it\4oir\or'^r\-^ umiHoo (Mlx'icvsmvo cjoco ^or'i>ocovor^mcj «

* *^«t cc (M cc T f-> o T-i f1 w (\i (\j a u> C7> o ri o cm >o cm <v o tt o -^r o co o) o ri t *
s> • * LC >» rvj liA >r r-^ IV ^^ i\i t\i <\j o oo »H CO c\l u> 'T f-^ CO K> <vi ocj «\i u\ oo o <\i *
»C/J* * T^r^T^-r^1-!1^<-^T-^•^-^1-^r^ t-I t-J^i-It-I t-I iH -rHiHlT-KMCVlCMCVfrviCMlNjCM «
» - * » J>

* 3 » « «
* < J» *
« _j o >> too(\!a^noct>'0^no<t3fv^otnmT^Ofoaeot^oDC3af^•-»rv.^«^r^^o(*^'r«o^^T^ »

!> (- If --^ * 'e-'^fiinmmcMrvfVfvrvjrvjOJcvi 'rt th ^-ii-i-rtT-iTH-riTHTr-iTHCMtvcvcyfvtxcvicMmo *»i;*o«i «i

* z * « *
* •- « » »
*i— S'^* rvjrocD Q^rHf^in-^o o-^oo'T ocoin i-ioorn •r^mp^'rr^ cvj ocM[^r^r>jr-.a3 003 *
!S2:*x* lnr^o«-^^cc^or^^^ln^o>oc^<oc^I^vJro^o^otnr^oeoolnc^co<^JOpn^D^r^ln«o *:00*^* vOvcr^(^r^r^oo>ooooO' ooooaoooooo-cooocooccor^ iS\ iiy ic\ tn ^ o«"0»<* <.

» Lu * *
* O * * *
» * a - *
« a. « «< «
« -< 41 «
« 5: * « *
« * > ooooooooooooooaoooocDCioooooooooooooc: «
<>c;»cv!(i ino»r»oinainainoinaLnoinctr*oinoiACDinainc:tnc;LncLnairsair\

«l

* ^ « <i >) o^^r^oJt\^I^^^•«•>^lnln^o<ot^f^<SJao<>o^QO»^T^^^304^^^n•«^•^tn o

«•-•«* Ui

DUJ^tft itiriiirritiirii iititiiitiriiitiii i «
* U5 « *
* »,^« Dcooooooaooooooooooooooooci 000000000 *omoinomcinoinoinotnomoinomoinoinomoinoinainoino *
9 a «a o ................................... St

=J » >? w
i> « >> 4
« «• « 4
a « « 4
« « O <_-• (_) l_) . i_' 1_J ^ ' '_j I J l_' l—r- t.i (_- '_i „ i_' U' i—i <_ >_) _p i_ • 1—> W
4 4CVI4 unininurtininintrtiAiniriinininuAiAintnLninincninin'Xvini^ «
» 404 ............................... .... 4

4 4 _J 4 4
4 » 4 *
4 414 irtitriitiiiiitiiiiiitiirriiiiiii ir 4
« 4 9 4
» 00 000000 0 003 00000000 0000:3000 a CDOC *
4 4 t" 4 o Q o o o o o o o Q o o o o o o a o o o o o o o o o o c o o o o om 4

f W l_> » tM l\i IM IVJ ',VI IVI l>4 tVI tVI (.M l\; l\J (\l (V IV IM (M (\J «VJ tVl >.\l IVI IM 1>J »M IM tN£ IM IM IM IM IVJ 5=

* StZj4 ao50*eDa>a3aotXfCOocTOT3cooQtB<4jajtx>som 4
* w V n
t» 4 4
v * * »
« « « 4
4 9 4 4
9 4Cj4 xHrvj'^^=j>>o>.ffl(>owrvr". 'TLn>or-3Jc>owrvji^'yx>vcr^<ssa>'0-tHrvir^^^^i^ 9
9 9 —< * ^^^^^^r^t^r^r^r^^^co^KTOa7^c^caoDa:a3ccc^c^o»<>o^o>c>o^o»c^>ocJaooo «
9 4 Lt 9 1-^ 1-^ 1-^ i-v 1-^ 1^ i-^ r— 1^ 1^ >-v 1^ 1^ 1^ 1^ 1^ 1^ aj tjj aj eu aj aj 9
9 9 O » «
9 4 4 4

*
9 4 4 99999 9999949494944 94:^ #999999999999994 94944 99

G-26



» * « •
« « « •
« « * *
* « * *
* » * CO o^D'OiQ a«i CM « :o «o in cn o « o .o raio o i*t oi'H C3 o m in «o o « «
* ooooooo'OOOkrotoin'*r^-«oo«o>.omo«>'«r'MacMnr^o>oo«o>omr^ *
* 1r ZF H ................................... «
* » " o »rmm(^o>THt*ifOinrovoo-tH<\ir^r-r^oo'Cf^-Hininmor^to •

* * • CM <\J (M tH tH ^'H-r^iH-r-lT-l »-« tH tH rVJ f\J «
« « « «
* » « »
« l» 9 «
* oooooooincvjcvirvicvjrvicvicviininininine^r^i^fr^tvi'Oror^i^K^r^roeoinin •
» oaooaoar^c^lC^4C\lt\^c^^^^^r^»cooooaouocl'1r'^rnrl(\J•>T^^l^r^p^r^r^c?>ll>^f> »
« « " « ooooooo»^•r^•r^.^^^^^»^T^DOooa•^^1^^^•^^T^•^^l^1^^•r^•I^x^•f^0J{\JC^^ *
« ................................... «
(• « « «
» « « «
« * * <>

* ODOooooocCMCMfvirvjcvicvjcvi«3eo«j<t»co«>a>ec<c<\io>oint^r>tornco(v»<vi *
f aoooooo^^coooepcDooeoeD•r^T-l^•r^•-tc\^t^lc^lfMT^^^CM^\lt^J(^^^\^r^ltDC^c^ o
« #<i* i»

« « «
* * « «
« * *
« « « *
« « « «
« « <> «
>> n V t>i^o^o^«Hinoom(o«>'Of^m»-iOLnc^in'*-fMf»eowf^o>f^'^m«ofMrvoo o

«»»a.» ................................... «

*i/jj» "» <^^(^JOJ^•r^^^cvlT^1^T-1^^r^T^T^•r^•r^ ^T^^^•r^^^T-•r^••^1^1^.^r^^r^ *
«> • » » i>

* « * «

^-j*!* ao-.HTHsr'^'rr^inrvjTHTHcor^<oinu>Ln'r'<T'<a-"<r'*rvjinininr^(\it^'^intn'* «
« V— o ^ !> 'T«T^•I^t^»^•vvv»•vrn^n^^t^C^l(\^fv;c^iP4tvrvc^JT^T^T^»-1l^c^f^T^^^^ *
»i-:*iOi» ................................... <c

* LU « * *
>> Z * * *
o •— * I? *
*f— «occoaoo>rvma<\!roooo»Hr^mO'OeoT-tino»ommaD>oinrMC\4ooo-rHooeo *

Jj'tJ*-"!* ................................... 9

» Li. * « *
« a * * «
ft « i» «
« a. >» 4 *
« -4 * > *
« 5: * * «
>> * » oooooooooooooooooooooooooooooooaooo «
* o«og > oincinoiAciincirioinoinoinoinoinotnoinoinainainainoino «
O*-**-*
»t:*-<** vo>oi^f^a3eO'0<^c>ooTHTHf\jcsiror^-*'*inin<o>or~r^coce«>.c>'OOt-i-<-fCNit\irn >j

*—">«> «
>>LiJ>9ii« iiiriirteriiiiiiiri i icrriiiiiiiirii «
* to «• * >>

> > iH <> ooooocjooooooooooaooooooooaooDOooQoo »inainomoinoinoinomoinoinomoinomomoinomoinainoin =>

» «<i« ................................... «
* « _i » tn>o«^»f^aJoo<>o»oo»^T^tMC^lr^tnv'>»l^u\»o«^--^^oQODo^<>oc>r-^^^c^J^^^ »

Q V V
=> « => •
» «< « I»

« « « «
* W >» t_' »_• l—" (_> 1- ^ (_J •_ t_' C i_' l—t l_i CJ t - _ '. J l_- l_) : l_ (_> l_» W

* *u* ................................... «

* * _1 * «
« « « «

>>i>> iiiriiiiiiiiiitiiiiiriiiriii(itiii( «
« « o «

* *t;« inminininsninininininminmmintntnminininkninEnintninininininincnin *
» 3^1."' ................................... 9

S! (VI l\i (.\J IM IVJ IM l\l iv» <M IV IVl l\l ^V «M <M (M <»4 W (M <.V4 IM «M IM IVJ kVJ INJ IM IV l\J f

« 9 O «
tt « « 4
1^ i.i 9
> « => *
^ >» « «

» * 9 o C3 o o r^ v^ >H T^ T^ •l^ c\i <v CM !>i iM <\4 <\» t\l rsi <Ni r»-i r\ rt ri r»l •

> « c; « *
<> ti «

f « s;^ *
> >> s> *

G-27



* » • *
« * « «
« • <t «
« « « «
* * * « m o o »^ t-^ a (ftio oiO'.o o 0:CiiO m <Meo »n <o o fv in p^.-H fvi ^o..^ o> o m « «
* * s« t-i^oeo'T'roinooooooo o •oo>o->*->»-mvo->»'»Hir*?oatno oroir\r^ *
* •2* «
o • ^— « eot\ir»of^orooo tvjojroinr^oovomirtO'Owcvi>0'Oi^<ofM>o »

» * * CM OJ {Vl CM CM CM Oa CM CM CM ^ t-I T^ ^ f-lTHtH'.HxH^THW-iH «
« tt « «
« » * «
* * • JJ.

« in m >o o >o >o « o o o o o o o otn CM CM CM CM CM CM CM in H> in tn in CM (M D *
* mu'»oooc3oac30ooo o o o cm cm cm (\> cm cm r\» to oo co co eo ri fa t> 9
* 15 " J? ryCMCMCMCMCMC>JCMOOOOCDOOOT-«WT-«THT-tt-|.r4THOOOOOi-tiHiHTH,-l^ *
« ».c;* ................................... ^
« ft « #
« « <t «
•» « « «
9 fxc>:cc:cic_C!C.CiC:fCCCC'C;'C'c;cvt\«cxc\c>(>i^r»-iS^r».r»-<Cvct>>iNat<c
« * ^ * CMCVlaOCCCO«OCOa>OOOOOOOOa3CMCMCMrMCMCMCM<OaCCO(OOOCOOC)|V.r^t^O ft

<> "> " o c^c^^o<t>'0<o>C'©oooootr>aOf^co<^^oDtoooa^cD1^T^T^•^^•c^cMtMr^r^CMlM «<

ft ft<»ft - - -

ft ft ft cvjcvcMCViCMCMCMCM (MCMCMCvtcvJCVCMCVP^r^np^c^mt^t^mr^f^ ft

ft ft ft »
ft ft ft ft

ft ft ft 9
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft rHrv^^^'S-oo«Mf^»ot»>a«-i'r4t-t«»-rMP'nx>0'<»->0'0»HO'«-icDr^r«'«-cMi'^CM-<oo ft

ft ft*^* •«^^J^^lN^o^yfvJC3oof^arvcMtntvrvsn^M^n<^^»rnn•«^H£na3ntM<^^v^tlO^>^f^* •
ftftftO-ft j>

sr ftx^ft crMooa>u^r'ioocM'TCM<»>tnr^>ot>(c>r^'Ciri-rHTHa3'rf'AO^cD^inc^«rr''>^vO'<T ft

ft •ftcrft coo(M•<Ttf^r^coaof•1c^c^c^coli>^o^•r^c^c^c^eo^Ol^\f'^c^•^-^CM^MCJt>OlM^unu^ ft

ftc/)« ft «-^cMCMCM(MCMrvlCMCMCM^MCM»^1r^r^cMCMT^T^r^T-^»-•1-^1^ T^1-»T^•r^ T^^-^T^t^^ ft

ft • ft ft ft

ft 3 ft ft ft

ft ft ft ft

ft _i ft ^ ft cMt-ii-»Ot-tocof^THin'^'«rooo<ooat^ofv»otnooDCMa3nfOCMOTHmot> o
ft-<ifti« ^^o^^T^c^^^^r^^Jr^oo•H1^T^•<r"^^o•^CM»^•^^corv^olnl^^ln•^'^'^srlncM^ol^ln «
ft-»— ftwft cvtKien to CM nfii o-^'V-^r -^i-'-rnVTr tj-ij-^t nr'irtr'irvicxjrvjcvjrvjcvcvfxj t-i-w-i—i «
92iftOft ft

ft LU ft ft ft

ft Z ft ft ft

tl r— ^ t) ft

ft I— ft ft ^^r^^»^ln^o<^•«roco<oooaoooc^^ncM>ocMma^o^^^^mrMr^oo>r<Joo -cHOin ft

ft 2» X« m >c o in f »sr^ao OvOvOt^i^r^f^-o (Mir\f^ 0'^t^eoo^0'*r^c^c^wecp^r~•p^ ft

ftOft^^ft o cDcor^vC^ONO'<j->ooooM--<3-r^inm>o<;>or--i^r^r-ooooo!> ooocdo «
«tj*-«aft ------------------------------------ ft

ft ft ft tnioroi^rornini^cvicvjCMCMCMrMCMrO!^p^rnrornrotornt^ror^tornr^ «
ft Ll ft ft ft

ft O ft ft ft

ft a ft ft

ft a. ft ft ft

ft <i ft ft ft

ft ^ ft ft ft

ft ft ft OOOOOOOOOOOOOOOOOOOOCDOOOCnOCDOOOOOCDCDO ft

ft !_>ftCMft mDinomoLfvoinomoincsmoinainoinoinoinoLnoLrvomamam ft

*•—«»- * ...... ......
ft ft -s ft ^^^r*tnLn>o«^^^n^o^or^r^'D^o<>^>.ao^^•r^cMCM^^IO^r^rlnln-o<>r^^^<^o>^o ft

ftcn«_i4 *TrTr'*-*'«-'«r'*CMCMCMfvjCMCMCMCMfvjrnr^tnplpar^tnK>toKitnfOtnrar^ ft

ft ft ft ft

ftLLiftift ittttitrtittiiiitti[iitiii»riii ii ir ft

ft cn ft ft ft

ft ft -r-l ft O O O O O O O O O O O O O O O O O O O O O D C3 o o o o o o o o a O O O ft

ft ft ft »— ft oincziinoinoinoinoinoinomoinoinoinoinoinoinc^inoinoina «
V ft-<i* ................................... i»

ft ft _j ft ^^r^^<rlntn^o^Clr>ln^o^or^^^a3c3c^c^oox^•^^rvlrv^r^r^^«ru~^Ln^o<)r~-I^a3 «
ft ft ft \rv'«-'<r"C'*'T-vCMCMCMCMCMCMCMCM(MCMroK^nnr^rnnrn>nfor>rit^rni^K\r^ ft

V ft W ft

ft 4 ft ft

ft ft ft ft

e ft ft ft

ft ft ft 1_< L_> l-J (_f l_> >—> L_l l_l t_' S_' I—1 (—> 1—1 l_' l_J (_' I—I (_> t_f i.-> t ..' «_J L_> C 1_J C L_> l_l k_J I. ft

ft ft (M ft oo3oooooininininmininininininvnmsnin'j\minminintnmmtnmtn ft

ft ftOft - «
ft ftZft ^onTO^^rn^^^o^n^n^^^^^^K^^nt^^or^^o^Of0^o^o^o^^;^^^f^ «
ft ft Oft ':OaOCOCO^CD':0<X>^COCO'XI'GO^tOCCCCIt:C'^<C^QOCOQOCD®^^tDCOX>COCO<CCOCO ft

ft ft _1 ft ft

ft « « «
ft ftift iiiiiiiritrriiiiiiiiriiiiitiitfiiii ft

ft ft ft ft

ft ft^ft oooQoooooaooooaocaoooaosoooooaooooao ft

ft fttsft in m mininminm coooocDooo 00 00000000 oooo 0000 ft

ft ft^ft ................................... <c

V ft o V i\ii.vjCMtMivitv£i>jt\jr»r>r'»r»r"irir>rir'>r4r'>r"ir'irvr'»r'>ririr'»r'\Pir>rir'iP>r'»r» ft

ft ft^ft fOcacotoa3flOcoiuaD<oco^uc>«33c£»:oix>OD^a!>:£}a;ao<Dca(» ft

ft ft « ft

ft ft ft ft

ft a * ft

ft ft ft ft

ft ft ft ft

ft ft-Qft r^r^J^n'rln<)l^ooc^D•^^^^!•^'r'Jr^>o^^a5C^OT^CM•n'^ln«'^soc^a>-^fM^n'»x^ ft

ft ft — ft •iT•«^^r^^r•«rV'r^r»lnu^t^^snlnlnw^lf\^l^>o>o«»•o•<»^o<>'0<>>op^r^^^e^p^e^ ft

ft ftLLft a_) ujcuojcu cu a^u) uj uj cu uja^auajGuajtjjtucjuujujcuujajcjuujuju_#Lijuuu_;aj v
ft ft CJ> ft ft

ft ft ft ft

ft ft ft ft

ft ft >> ft

ftttftft«ftft«l«ftftft«»(cftftftftftftft4t«i»^«ift«ft*ft«ftft«ftft«ftftft«

G-28



* « « «
« « « «
« « « *
« * * *

o ojoorotn i-«co(\jo ar^(\jr~-mr^ rvj-^com oooo ooootn cm THnt^m •

« «w« >ooi^-<r Ovom^oin"<»'^>oi^o rnin om-^ rHrvj'<r-ocoocorvj *
* •oc* srmr^ino OJ'sr •-tmin<\icor^>C'OmiA-«r'<r O'Oroor^-T tHoo •

« * « «
« « « «
« « « «
« 5r'«'<r5r'«-'^'iHeocDtnt^>o<0'>o-0'>0'<oo>c>ooooooootncvirvj<vjrvi(virvi(\i «

* H'lH.^iH'.H'iHKirvjfKitMcvjiototnr^roroininoooooooo^'^-iHTH-.H'^'iH-^H o
* ................................... «
« « « «
« « ^ 9
i> « « «
9 i»-;TT»-Tx-ir»-'»-tN-«(xcNf\cx«>c\ecccc;iCLCcccicc\c\t>«\t>o(x *
* «zo <r««-'«r'*'w-'<rinootocNJ»-<ijnininir»inineoeooooooooo«o<M(M(M(vjojtMCM *
9 c " 9 rlr1^^^nr>^n^^a3coo>r^T^T^r^»^»^^^ocJaooocJOCJO^^a^^^JeDoDoo^Da:) »
« «««« . «
* « * K\ ID M 1^ »o to K\ cvi «v (VI m ro »o »o en n co oj fv cm tv w cm cm «

» 41 *
» * « «
« « « «
* w * >>

« « « «
« » « «
* « » c^c>c>>o•o^^>oar^c^O'^r•^^^oc^Tt>^oc^cocoo»^^Jc^^'l>oa»'0•<JOtn«•a^<^lr^ o

................................... «t

« iHiHiHiMtH'tHtW •^•M'tHCMOJrvJCMCMrvirMCMfVirOr'Jtn'H'iH'iHCMCMCVfVJlM'f^THTH'i-l c
« • *t » "»

* n * * *
« «i « D
* oom->ir T-t'>i-r^inriootnTr acr O'To ^co i-tin'^ ^choo otMinmino cocoas «

«:^«tO'» ----------------------------------- *
* LLl « « •
* 2! * « *

*o*v^* ^t-^ooooo<^o>oveoooco^o>o^o•«locvl^oc^oo^•*^-mtf^^o^o<o^-c^^v^^ «
i»o*->s* .-........--..».......---.-.-...... «
* * * •<r'T->T'<r^r'<rrororoiDrorntnrDtOfDr^roroojCM<\j<\i(\*fMrvjr^tn «
« Ll * * *
* o * « o
w * » •
«r Q_ 4 « «
* <£ « « «
» * * «
» « * CDOOOOOOOOOOOOOOaOOOOOOOOOOOOOOOOOOO *
»tJ*oj* ainoinoir\ainair\ainotnamoinotf\ainoinouAC)LnoLnc;ir>oir»o <>................................... »
» 's::* •«** OCT- oOtMTHOjrMTnro^r 'S-mm-O'.or^f^co.n'^vor^ r- co^icho oo-iHT-ifviriom *

» — * * «
«ui«i>» irttiiiciiriittirrrr tiiiiiriiiririt «

* « -r-t » OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCCID «
« « «>— * inomomainoinainomoinomomosncimDincinomomoinoin •
« - - ................................ 9

» <« » *
« « 9 «
» « «
« « » «
» * * l_> l_J LJ l_J (_> l_l e ''_!!_) i_> '_> C - '_) 1.J C_> C ) t_> I_> LJ C-l L.J t_> UJ <_> U l_l (_> t_l l_> •
* •tvi* minintntntnirkminmirvininmmmminmoooooooooooaooao »
* *C3* «t

* » _1 >» «
« • « •
« «i« iiiiiriiiifiiitiiiiiiiiiiriiiiii rii «
« « « «
* »»tH« Oa 0 000030000000003^00^030 3 000000000 «
* *t3* -joci3aoaoooocoooooootf»inmtr»ir>tnLnif>ir\u>ir«intnminif» *
f V ^ ) ................................... (I

9 )^ V »
* # » *

4
* * >> •
« « « •

« « O <> «
4 « <c «
« « « »

G-29



« « « «
« « « «
* * » •
* • * *
« • • in o in « « u\ e*i « fv jf» r» -o CO <^ ^ «:o <> <« iTieo in «5 a Q «o o> *
* o c\jrv4ro<x>-o or^oio xH'Oinio oo-r-trvjcvio o ot> oo -rHr^eor^ t-<oo cm *
* »

* « or » ^^r^oceoeoom'*^m'«iAmif\e^Ofnvo>tM«cviooiv>oiou\n-enm -i-ir^ rr «
* * * TH^-rH-rHTHrHTH-^TH-MTH^,HTHOjrMC\J-.HrM(\)fOC\JC\)C\l(AJ(\IOJCMr\J (V CM ft

« « 4
« « « «
« « « o
* < ^— * LTvcMfvifvifMrvjtvio-O'* -f-^T^.^-r^•r^r^T-tt^l— ir>r-^ o-o>o^o ^THnr^oomrvirvj «

« o — ^ C)y-^x-tr^r^^^^•r^^x-tr^r^c^T^r-^r^t-^w-^vr^tr^f^|{\^l^t^^^t^^^ *
* *.Ci • ................................... Q
« « « «
« « 9 «
« «< « «
9 « a r> c:c c c !^ « < rc ae « <x « at se st «\ •r-j'«- <> •«cvi>«>oae«^^c:ccixw •

« »^t'^^Mrnr>r1r^r^rl<^lr^i^^JtMC^^^v^cvl^^^<^ln^ne^K^I^t'4•l^•rf^^•t-^oooor^a^oo »
« i>-«i«i - - «i

a i» 4^ «
« « « «
« « « 4
* * * *
* « « «
i» 4 « «

**>»J.* 9
« * ^ o U1c^c^^o<3Ct^JC^^c^'rolnco^o^nr^^«rK1C3C3^^r^JO^r^Joor^^or^Mco^'1lr^(\^ #

» 1-t T-tiH-rH T-t tH tH r-t tH tH rH »H i-l ^ (\J OJ (M (\J OJ (\J 04 (\J (\J (\l tVI (\l (\J *
* » O *> *
* » * «
> * <> *

#z*o* - «
« LU * * «
* z * < *

4 « « CO oino •^tncovorvjinT-iiHoomocvjOT-i'a-r^ THoas'^fMoo'rar-omco T-ir^ *

*»j*<:* .-.•-.,.-.-«-.,,..-...---,.,.«.., nf

» u. « o »
* o * * *
» * « #

* <t * * *
« 5: * * *
* « « oooooooooooooooooooaoooooooooaooooo *
* osrvj* Lnoinair\oincir<oirvomomoir\oirvomc;mainoincLnamoinoir\ *
4>-.«i— « «

i» ^ « • «
«uj«r:» ifiirtirrittiii iriiiitriirii i iriiii 4>

« U> * * s!'

* « ^ <> oDOOooaooaorjooocooooooaoooaDoaooooo *
> « o (— o oinoinaincDinoinotnoinomcrinoinamomoiooinoirvaiooina <
* «

* * « rornfntnrnrororntnrnfnr^rnrn'*^r'<r^Tr-*'r'«r'^'^'>r-*-<r'»rr'rf^ ft

» <• « «
« 9 i> «

« « «
« « «i 9
* • V <_j (_j I-' Lj LJ cj «_> Lj cj cj u; t_> 1-1 i_) i_> i-j u> i-t i_> v_j L_> ej i_j ej I.J I—' i_i w
* *oa* ooooooooaoo CD 0003000000 CD cDooorDooiniTviotntn *
* *t3* «

* *0* CC- ^ CD CO rc 3r> X? 'X3 CO .tO rc CO 'X' O CO X> CO ^ OO CO C T "O "O HQ O

« « • «
« «r4> iriiiiiiii iriiitiiitiiiiiifiiitiiri «
4 « 4 4
4 4T^4 oaooooooaaoooaoooaoooooDOoacTjaQooooa 4
4 4t54 x\iAif\in;r\ininmLnmininir\ir\tf>tnmLntr\in iniri ir\Lr\ur\mLnioir>tn '~io on o 4
4 4^4 *

4 4_14 aaicocdcoiSaDcO:acDiX>ci7CdcOaDi]C»(UiXI(X}'OCUv^ 4
4 4 4 w
4 4 4 4
4 4 *
4 4 4 4
4 4 4 4
4 4D4 T^CM'0'r'r\>or^»t>o-Hf\)rivT'. vO'^»>^OTH(\i'n'<rr\or^a53>OTHr>jro^.n 4
* 4»—4 ^^I^»^^^^^T-«r^r^T^«^lf^lCVc^*t\lCM^^»cv<^^!^lr»lnr•lr^rlr1rlr'>r\^n•^Tlr^^^r•<^- 4
tf Kt UL 4 CJ* VX* CT* u\ t/^ V/* Ll^ tf^ *^ t_/s (J> (_A LT^ !_n LA tT' L/^ (J^ V-A ^ Ll^ C/^ IJ* 4
4 4 <J 4 4
4 4 4 4
4 4 4 4
4 4 4 44444444444444444444444444444444444444444444

G-30



* * * •
« * « «
« * « «
« • * *
« * • t»«cr^F^>«oo«r^»^c^l^»»^vOl?^or^o^|»^;^lWt>^'Otar^^^Wlf^l^t^t^lo>rnowl^ «
* mr~r^ --j-^rvoco -rHcxsr^ CMOjmt^^roinTr^^Cj-rHi^ -om T-(vr\-«r omLnrvi-r-iaj o o
* » 7" o «
« i» ^ « f>oo[ncorooo maovo^mo ^inovomr^czi'^ cvjr^ -"i-o mo r\jc\i(Nj'<TrnoTHt> *
* » cr « T^c^•o^^•T^^I^^^^<^oc^<^eooo^^c^o^^r^J^<IOcoor>Jl^\o>o«>«vr^<^JT-•o *
« o «i fM ^ ^ w ^ »H ^ ^ ^ ^^ c\j oj ^ c\i {>j rg (M (M oj {\i cvi OJ cvi OJ ro fvi rvj (vj CM tvi cv oj •
« « * «
« i> « «
« * » *
o t< * fvifvcMrvjojvococoocaooo rH^-<rir^tninir<miotn-^Lair\irVfHooe>or^r^r^K^ «
* >»^* ^M^\JC^JC^J»\l^o^«^»^T^^nr•^u>u^r^eoeDcoeoroa^oo^l>u^lnuA<3lnlt^lnlnl^^ll^u>^n »
< « ^ 41 ^T^I^•.^•.-^o•^^•t^r^^^T^»^CMOJC^JCvoJ^^J^^l^^lr^JCM•v^yr\^^^^rolnlnl^ *
* Cr«^J> 9
* * » *
« « 9 «
« « «> »

« (^)C^Jr^JC\lCVo^vJ(^JCvJCVcccoc^o^r^rMr^J^vJCM^^JOJrvr^r^J(^J^g•«rccccro f
* «^"» a3eo«rooDC\iinr^rnrip^rnu'>ininjf'>iiiii>u>inB>u><vj'0«o>o-»Hooc3CJoooc3 9
« •^o ................................... o

« «> < «
« « « >>

« « « «
« « » «
« « « •!

* * » *
« « » ^^o^^c^ocy>«It>•Tr^c^r^^lvc^r'Aaoc^o^^c^r^lnco^'^^^^oo(>r^^^lln^oor^o *

................................... ^1

u * i> ar^Jln«?c^col^c3^^^0T^^o•^c^r^•^t'^lnT^'^"T(V^^J^of^^o^'>>^c>'>9co«Tr\(\Irn *
» - *=rri> fnT^^>^^u>u>r^'T^Mr^oo<JlMln^o^oa^•>rr^'T^^C7>c3^^'at--.^^•^^l'^<^u>^Olr\•<ai\* s>

>(/>» * (McvJr^1-l1-^T^•r^T^T^ p^T^T^1-»r^T^T^ i-itHT-t'MT-trMi\»(\jrMC\»c\ioj(\» <
9 > <i O
« 3 « * *
« :> <> »
« _!'>'— w ^nc^co^v^<JO^ox^^o^o<)fOoco'Tfn^n•^c^>of^l^c^^'!^cOl-^oococ^(\l'Tr^^o w

* tf ^r^r1t^^nc^l<vc^JCJt\l^vr^J(^Jl^.^T^H^•r^•^^•^^»^lr^r^r^t\!Cv^v<v^^lC^ >»*z»a* ................................... «
* UJ « * *
« 2" * >> «
* «
« »— i> < CD -^mror-iCMKio fMror^ t otococo okio cvio r^-oo Trrvir^ ^co ooor^ >
«^*x>> r~T^Trr^o^T^(\l^o^ocooOl^(^lnlnlnlnlO'rfvJC^l^l^^o^^o<OLnos'«r<\Jco'roc«o *
i> o*w * ^of^f^t^r^o>c^o>c^t^<>o»^^^^^^^•r^^^T^•^^ooco<X3oc<>cocor^^o^ol/>*^^<^l «

. .................................. ^

* u. » « "J

* o « o *
i> * >» *
>> CL * >» »
* «a j» * >>

>> * * *
* « * OOOOOOOOOOOOOOOGDOOOOOOOOOOOOOOOOOOO 0
jtjsrvi* oir>OLnomomamGir\OLnairNOLnomoir\OLnoLnoinamoLnaLno «

*
* j:* «t>> T^•r^^^^^vJtoto•*^rLnlX^^c^cI^^^aocoo>c^oor^l^CM^^Jp^^^•s^^rtnln>^ *

» •— * « «
i>LU4l>» lltCllttltllllllllirillllllilllllll o
>U in * «
« >>•.-*>!• OOOOOOOOOOQOOQOOOaoOQaOOOOOOOOOOODO *
V * !> u ir\cinoinotnoinainc3inoinainoinoinc:ir\c3inoinoinoinoir»oin *
<c W <» i> ................................... «

* * > V
s> * «f <
* > » *
* « * *
W W » i_J V_ i._ C '—I I-.,' _' (_) i. >_) U ' ^ ^ >. ' l_: 1.' l„> l-J e' L..' t_) l_; .) L ' L-J »

« * _j * *
* * » «

:>ti» iiiiiiiiiiiiiiiiriiiiiiriiiiitiiiii <<

9 « 4 «
« 9,H9 ooao3oaaooor)0'300oo::joooa30 30cjOor>3oaz) *
« « * o n o o c i:- c: C' o o o i;- '-^ o c ^ o ci. c o c o -> o o a o o o o o *
? f ^ > ................................... 9

* » ^ 9 » 'Sj^ X; 'XI oi ca w Ja CO J3 « jj CO aj to CO -a OJ etr »T CO cu w »
V V « >^

9 » 9 *
<: V <: «
l> « « 9
« « 9 *
9 9C59 ^c>^xl^>OT^r^»•M^x>^o^^3DC^aTHc^J^^"^rx\'0^-Xl!>Ov^^^l'n'»x>^or--a>^>o *

9 9 UL 9 t_F» tT" LT* t/^ LJ^ LA 17* u\ LA LT* LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA 9
9 9 O i> 9
9 9 * 9
!S 9 9 *
9 9 » 9999999999ft«999«99«999a49tt«««*<i«>»9l>««99A99«)»

G-31



«

*

«

«

ft

«

* -

«> »

»> 3
* _l
* <t
o
«
>» LU
* Z
»

* Z
* o
* o
<>

* LL
* O

*

» •—
* >

* —
» LU

o
*

* « «
« 9
* «>

* «
* *
« «
* *
* 2 *

* a *

9 .C 9

*

*

J. *

* »
* *

« '-- »
* X *

* o *

* *
» 9
9 99X99^9
9 -"l 9
9
9
9
9
9
9
9
9
9 CM
9 f-
9 <*
9 _I
9
9 I

if

9 »^
9 f-
9 -a
9 _1
9

*«09«9««««*999««9««9«*«9«««9999«9««

CO ^ (\J -T ooin »-io>roroomf^«oeomr^ th t-i -.h >o in r-^ oo^-ir^o^'r ocvit^ t-t

^ o n o
fM CM CM

CM CO « ir-4 ec o -"T •rmr>. ir>in'*r^tv)i^mK>t^'<9-if»r»i^CT> oo^orom
K>rMr<JCMCVJ*-«THTHrsiCMCMOJCMCM(MCMCVrMCVJCVCMC\JCMCMrOrO CMCMCM

i*itnfOioooiAf\itMrsitMfvi<\ifvi(»^'0'«>o«-i't-tajooc>p^f^r>vp^^rtnco<<5flOir»iri
tf^inutm oc3r^cNic\jcMfvjCMCv»cvi-(ir>inir\mintti tnmir\ii>u'>jniiiTr'»rr^i^ o^uAinmminm oo^^%^w^^r-^r^•^^^^•r^^^^cvlc^I^^Jfvlf*Jc^Jc^scMr^ir^lf^lcvJc^lf^J(vr^ cvicvcsj

K1

I I I I [ I I I I t I r I I I I t t t I t I I I t I I I I t

9 9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

(_ ccc\t\i\cx«> l^lx^> c\t\t\{\«\tx-<-« c;a'4»'irirrvt>T»i>.^-,- -ir

r^i^ pvp^ oocDC\ioo(\j{\)t\iCMCV4CvjLntx>ir>Lno-oo!> >oinmmtri<Din'Oo oocvjcvj

t^in oii> THr>- •<r tvi Of^co tviP'iiixr^ c^co rvitoo 'r-o ^^T^^o riineo ^ro cm or'itM

r\ Tj- vo 00 r» t-tor^ inT tviooor^ o r^>o t i-tC7» ^>oo o o o o t^^ o ao cj lj o(\jco
(\^CM<^Jr\^^\JP^rM(\l<^^^vlC^Jr^J1-^1^v^T^•.^T-^1-^ r^(\lr^^(\l<\l^^^cMC^J^•r^1-(•r^^^^->T-l

cDcoco w T-i r<^ r-v ofn T-4'^mr^inc> >OT-«ta ao meor^mi^ corommtncM o o rn

T vtn iH'r'«-'*'«'wmmr>roivjtvic\icMc\)C\iCM'0<)«'C>o<cr^f^r^ tncvicvcxtcM

fOrnro(^CMrotororotnr^rorarO'r^r>ir'*'*'«-'*'*'*^'V'^'r^'r^'^i*^

ooooooooaoooocDooaoaoooaoooooooooooo
LnoioomainoinoLnotnomamamoinoinomatfNotnoinaincDtn

•*'>T*u>cvjf\r(MrornrntOfOrot^rnr^f^i^r^fOt^»^roinnnr^'<r'^^

00O000aQ00OO0«3OOOO0CZfCO0OOO00O00O000
oin o in a in o in o in o in o in o in o in o in o in oinoin o in Q in o in o in o
occcoococDoo ooTH-rH{\ii\jron-^ Nrinin-oor^r^cciccooocjTHrHoafvri

9 CVJ 9
9 o 9
9 Z 9
9 O 9
9 _1 9
9 9
9 I 9
9 9
9 iH 9
9 c: 9
9 9
9 t_» »

'>_• i—i i_' <_t I-' ej c L-f <_J LJ (_i v_ i_j i_i i_i i_i i_i t—f i_' i_! i_j o 'wJ i—" s_f !_' c_)mm irtino30o oooo 00 0030 0000 00-^0 00000 oooo
'r'<f'<r'*mmmmmmmmmmmmmmminmmtnmmmmmmmmtnmmm

0 00000 0 000000000000000000 0 000000000
o o oommmmmmmmmmmmm mmmmmmmmmmmmmmm mmm
'T'^^r'T^'T'T'!r'T"3"^r'3"^r^r^^"^^r'^^^r^r'T^r^r'T^'a"'Tsr'^-'^"^'J•^'T

9 9 o 9 •>-• CM XV -O » o» O CM m OO a> O W CM m in o no c^ O tH CVJ m <3- m 9
9 9 9 CO CO CD O o O O O o o o o CJ O O o o o o tH 1-4 9
9 9 IX. 9 cr> V/» cr V/> 1> t/> Lr> l> t__l <_l i_i <_> <_><_> 1_J <_) l_> i_i l_) CJ V
9 9 CJD 9 tH 1-1 t-t tH H t-1 T-r T-t tH 1-1 1-1 9
9 9 9 9
>> 9 9
9 9 9 9
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

G-32



« « « m
«> « « •
« « « *
« « « *
» « * CO tfi CM «cv'«^«-*-<N«o oo'<i<C'«B>v^Okii\f^oor^m«> ^cvo-.-* n >•w^ «
D o " <> r^o vocoi-r-~ rvj occ ocvjr-v oo'<ror--mAl'<r -.-lo^ K\i ^ ro (\Joo c\Jc\i-o c\imc\i o *
* •z* ................................... «

* »ar* ^^eo•>o«r<^^r^c^ecooco<^Hm o><oiO'Meo«nirv>or^eor--«in'«-r>iomcM»0'<«- «
* * * (\^tV(^Jrvl(\i(Mr^t-^r^T^ rHojrvi (v (m (M (M t-i cm (M (M (vi rsi (m cv (vi (m cm rvi cm cm (m fM •
« * « «
* « « •

* ^ je: VI 'Oln^nlr^u>u>u^u^u»lnlI^lnlncJCJr^»^»^•f^»^^ro<)^o^^^•^•>»r>r^t\l^^^»'^r'>m «
* *N^i> l^lr\^nlnln^^l^nlr\^nlr^l^^lt^lnoooc^ooaf^iCMT^•^^c^J^^l^M^vic^JC^lf^lCMCMCMCM «
w ................................... «
* •» « a
« « « «

» * — SI ctc.c.t.c.'V'<*-<»->»'«-5rT'«cc:<C'»->»-«'<»>t{\-c-x<\0'0'f>r"i^t\{>c.'«« >>

>> « » tHCJOcjocjac300c30cjacj'rintnu>u>OT-»riu'»r^r^r^r^r^r^eooDoorvr^ «

« > « fOK>tor~imfor^men(Omtoro cvcvifMCvifMfni^t^tOMmmr^tnmr^tor^ciro *
*

* * i» - «
* * * «
» » « «
e << <> «
» «? > ^^lnf^lnl^>o•^^^^lnc:^^\loro<>CM^^oc^r^Inar^^^tMu>lOl-^«co^«•^o^'S•>o »

»»«>j.» .................................... 9
SI ^ j> iH Ln o o CO o T in o u"! -o (M 1^ a o u>. o M -*> o >o m co in q th f\i f\ w
» -MCE.'> a<M'Tr'l'»'rc^JT^OT^t'>u"\p-.lI>^^I^^rlr1T^r^Oln^^T^c^^oco^»^CJ^-.c^co^ooo >>

* (Mrs»cvjrvjnjfMrvjc\)(MrvJt\jc\irM«MCvjrMCMrv)CMrvjrvjrvir'\t''>r'^(\iC\iiH(\ic\ji\j(\ic\ic\jcvj *
i» • « i» «
« 3 >> * *
* >J *
*_j»'^>» ^CTcoa30M3r\Trcorceooc>THTHooTHoOT-tjmo< ooinocMr^inno-oocoo o »«<*x* t^oo^^r^J•^ac^a^oc^c^c^5rorvoc^Jlnc^a^I)srr^Jlnlr^^^^o^^lC^l•I-^>a-^Olnln^o »

cvr^^c\lCNCVK1tn<r^'*v«rlr^r^oo•c^»^»-(•r-^oocD^^fv|^r^^^^^r^>0'<o<)«<3 9*ii«o* .........,,.•.».....-........-,•,..
* UJ * * «"

> z * * «
»

*i— *'~"> CMo»ln<>C^I«^^ra^f^c^x^^^<ooo•^^oc^>ocor^l^^^^coo4eoooOT-»l^ln^^c\lrOlncM «
>> 2 * I a ^^ln^»cvlr^^oaf<^>o^*'troc\Iar^Q»^r^r^(>^^c^^c\JC\»^nlrv>o^o^^o^^•^^•<-l^^ «

JSiO*-"!* ----------------------------------- - «

* u_ * * *
i> o * * «
* » 4 *
1^ a. « » *
* < 4 « »
* 2: « * *
«i « « oooooooooooooooooooooooooooaooooooo «
*ij«rvi« aLnoinomoinc3ir>amc3iricii"\air\cjmoLnair\omomotnoif\oma >...» 4
>S 5: «t <j * •*'*X*IJr»%O^r~P^CCm«>'0»^OCCCT>C>.CDO'i-l«-ICMCMf0tO^-*iriT»><J>0f^F^0000C> *

« •— « » »iitiiiiiiiitriiiiiriirrriiiiitiiiii *
* 00 4 > *
« T^4 Qooooacoocaoooooooooocooocoaocoooooo *
* * <f t- <f inoinoinomomoinoinomaifxainotnoinomamoinoinainoin »
* i»<iw ................................... 9
* :^-<r-<j-Lrvin>C'Cr^p~~ooaDooa>coj>o oc3-rH^c\)(\jmr^^r-«^inm>o>or^r^ooco »

V 'f V V
4 « <t «
9 « n «
« « 4 «
» * » •_ ^' l_l <_> 1_> (_« (_> Iw," <_> l_l l_i >-J v_i ._• I—i w5 !_.' VJi t-' V_J *
* > rvi i> 300300 3 ooocDooininininininininininininininininirvinintfvinin «
* *o* «
* ^ 7^ « u^lJr\^^\^c\\s\ir^J^^r\lS>ints^l^\l^\^^\^n^^\^ni^^lS\i^^^^ «

« * _J 4 •
9 4 » •
« s»i4 iiiiiiriiiiiiiiiiiiiirtiiiiiiiiiiii #
n V V «
* 4.rt>> O -3303 300300330 0000000 030000003 00000 *
» ioinirvif»intnintniftif\ir>mm3c:. ooQ-ooooaoooooooooco *
•> ................................... 4
1? i_! « ^r •>a- -sr 'J- T T •sr •<T ^ u> ui lit u» m in 115 u> in in u\ m in u^ u> U) ut u\ u\ 9

o « * »

4 ft 4
4 4 4 4
4 4 4 4

4 » —. St T-f T^ w »-« «si cv CM CM CM oj «\i fvuM <M r» m n t»\ r\ 1^ 10 n 'T ^ ^ * V u\ 4
4 4UL4 lJlJ<_)0(JLJ*J<_JlJlJlJl_JLJI_l<_»<Jl_»tJI_J(jO«_JljejCJI_><_Jl-J«_JIJ<J(J 4
4 4 0* t^•^^1^t^v^•MI^T-^t^T^T^r^r^T^l^^^^r^-^^^^^T^^^T^T^T^r^^^r^T^T^T^,^•^^ 4444 4
4 « <' 4444 44444444444444444444444444444444444444444444

G-33



* * # «>

« « » «
« « * ft

« « » *
ft ft ft j»4 « .-.^ o» in o> oiw^;*^ ^- e*i'»<.a« ar»4 cw i*i;c o Ok io^-ir+ip 1^ «
ft ft'^ft T^<^l^^'00•«o>.r^o<\I«•(\loo«^^^ro>oK^^^eo^oooln(^i'0^o«>•«-o•<rl-lcvl^o ft

ft ft 7 ft ------------------------------------ ft

ft ft£Eft ln^>•^^oocDor^^na)l^-l^^r>oo>^^«o^c>orv^»^ T-»eoinioor^r^f>^coo>p>- *
« ft ft rvjrvi{>jtvitoK\fvit\irvj(\icvjc\ic\i(\i'i-iT-»«-«.c-i»-i->-i.i-icvi rocvifMCMrvtrvicvjcvitvjcvicvi ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft"~ft cocc o>or^f> cctnm ^ ct' o (y^ o- mfOr^r^r^f^r^r^oom-<r tt-^-^t or- ^irvr- >o ft

ft ft ft r> r»^\ f ^ r~i »o >»• «> tt\ it> u'l in m u> in m u> «» C3 o <M 1^ -rtoj so PI ft

« o — i/ cviojfvicvicv4r^(\icjtMioininininininintnininininoowoooo(V'iH-fH'f-*ojr^ ft

ft ft C. ft ..<,................. 41

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft-^ft >c>c»r''t>r^D^''^oec:c.cc;«»5r^»^«'»-«'».cC'<'«'**<tct^'C(xr*-.- *
ft ftZft c^o»1^c^l^^^«s(^tCM'»•«XJoo€»<»r^t^p^p^l^^«>r^^^oo<^«r<r*•<ro«>^CMl^\oD ft

« V ^ ft i^r^r^>oa'>f<coo>Ot-«oooaDoooaoDoaocviTr^'r'ro»-iT'<jr^r^ ft

« ....................................
ft ft ft »r<(nr>ir»r^»^, fvji\icvif^ifii^rir>fOin«^iinfOK\if^ro (Vfvt(v«vj<v»nfOroK>?»^F»^ «
ft ft ft ft

ft a ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft 'reDr^oorO(^r'i^rt^r^>oo>eot''»'<>inooin«»'T<»v-o>o>ii\c>or^ror>u>r^ao>0' »
ft ••»~ft ooC't^>:•r^t^^r^t^';^ox^r^<>•^^tvpyo>co^tc:lo^a•opc^T^^vwo^^ccc^^ *
ftftftj_ft ................................... 9
:» «..^«» inf'>in'vooin'rHooa3C3c>r^eooTH"!rvo>o«aFif^'ircoo^ii>o>or^r^iv«co»v ft

SI .sdi* c>a3<}^Of^••^r^^•1<^)a»<vlt\l•^^T^T^cD>ou><JT^^9\o^o'^r^J•r^^r^^'t^o^<o<\l(^^o ft

» i/) ft ft (M t\t (M CM th iH w •iH oj <M CM CM r\/ ^ •.^ <\j (\j f\s I »i CXI (\i (\j (V tvi IV fvi T-i rn rvi f\j

o . ft ft V
ft Z3 ft ft ft

ft ft « ft

ft _ift'-^ft -r^oc•r^a3lnr>a^r<>r^lnc^co^^^l^f^Jr^Q(\l<aeoT^r^c^^^c^ec<0"«-^^r^^T-l^^I^o ft

ft <sftXft ^or^c^aco^•>rfMT^ro<rcM•<Tr^^^arno^oc^o^'^oc^Jc^gu^c>ooJ^<^^^^o^nc^J ft

^t-ftv^ft ^o««r--»^OJCWOJCVc^JCM^M•lr^^^c^l^Mro«••v•^^ln^aa•r^I^^^^^T^T-lr^^~rvfv j>^2*0« <..........,.........-.......-....., 9
ft LU ft ft ft

ft Z ft ft ft

^ ft o
ftj— ft'^ft or^-o r-i OJco r^r^'fi^ CMf^£> •<) -c-too -tHT-ixOcoTHaa< vocosOf>r^o-<ror^ ft

ftZftXft oeo<jinrn'vra'00^cvTHOJ'»r{\i''r<)eoDr^'V'«9-oc\jopoorHrvr^aeo<>v'3-vo *
ft o ft — * <»^^^^r^^{>o>coeocooo^^inIn^f^lr^I^af^Jr^i^vJ<x<>o>r^^OfOln^^^^ln<o>oo ft

ftOftOft ..--......-....-..-...«.».-..-.....
ft i» ft 'S-'T-'T^r-^r'^t^r^t^rorOr^r^Ki. r^f^rOf^r^'^f^t'irvirvirvrn «
ft li. ft ft ft

4 O ft ft ft

ft ft ft ft

ft Q. ft ft ft

ft <3 ft ft ft

ft 2r ft ft ft

ft ft ft ooaoooooooooooooooooooooooooacDOoooo «
ftoftcvjft inc3iriainainatnoir>oinoinoif<. oip. oinoLOOinotnainoinoincjin ft

ft"— «t-ft »
ft Tift <» ft o>oc3i-ii-trv!f\jporO'»--«-Lntr»vo^f^rv<siooo«> otj«>fj>-oot-)iHrsi{\irarn'*'<*- ft

ft </3 ft _1 ft r^-«'-*'*Tr-^^r-«--«'-«->»'<r'r'<?^r'r'<T'*-<fvr'^inrvjc>Jt\ir^r'^r">t^^ ft

ft —• ft ft ft

ftUJftift iitiiiiiiiiiiririiiiiiiriiriiiiiiti ft

ft cn ft ft ft

ft «r^ft cztooaoooocrooooooooociooocaoocnooaaoaotDO «
ft ft ft otnoincDinoinomomomoinoinoinoinomoinoinoinomcjmo ft

9 «0« ................................... 9
ft »_ift o!> oox-tTHCMCMKip^'^'^mm-O'Or^r-^cccooococooo oc:.'rH^rvir\;rMr^'»r ft

ft ft ft rnrO'^-^'^-<r-<r-<T'rTr'*'^TrTr'<r-<T'«r'^-«T-^-^^r\j(MrMr\jfnf^t^ir^»^ »
w ft ft ?
ft ft ft ft

ft ft ft ft'

ft ft ft *
» ft ft 1_" ' U- (. > C_l i_) t J I.J L-' l-J l_l ._) W ^.1 !_/ C t-J 1.J l_J 1_! l-J 1-1 '_ U ' ^; t-> ^ L_) •— ft

ft ftCMft Lninintninininu^ininininininj>inininininininooc3onoo->o—>ooo «
ft ftOft ...-.---..«--......»--......»••-.. «
ft ftzft 'j\inininuotninininina>L'>in;nininiP. inLnu'^iALO. ^o^c^ovo<3^c^c^^ ft

ft ftOft eDa?»eDco»oci!riaox>ffl<c»cco<*>«a?:s}«coTOcccc!r»co«ro««cD« ft

ft ft _i ft ft

9 « ft ft

ft ftift iiiiiiiiiiiiiriiiittiiriritiiiitrri ft

9 « ft ft

ft 9r4» ooaooc3Oooo':3oa'3CDOCDoaoooo'riooocD:r)'0CDoacz;o ft

ft fttsft TJocceoc^aoc-oooooc;cooc3ooir>ir\inir>inir»irvLnir\if\iOLnin ft

ft ft^ft ................................... »
ft ui Li\ u> ui ut Lit ui u\ ut ui ui u< ui ui til ui ut uv ai u\ u\ ii\ ut ut u> ii\ lit 111 ill u\ u\ 111 ^s^ ~-

ft ft ^9 c»coa3aoaacoco=ocDa5ooaoa3OT<»cu'«cc«'ii«*-o^^'i>coa>'»'^ *
V ft ft

ft ft ft ft

ft ft ft ;!

ft ft ft ft

ft 9 9 ft

ft ftC2* THrvjrO'rx\sor^=o;>atHrvj'^«rin<!i^co(>a'rHrvifnvin>or^=oo^c3-Hf\jr»^«rin «
ft 9»-.9 xvuia»intninu^ir\u'^>o>o«NO<>'«<>««>oi~»r^r^f^r^!^r^r^f^r^ooa3cocococci ft

ft ftU-ft UJ(_J<_JLJl_Jl_JLJl_Jl_ILJUJ(-Jl_Jl_ll_J(_Jl_IUJ<-Jejl_J<_J<_>l_Jt_JCJej<-JLJI^ 9
ft ftOft •H»^r^l^^^wT^^r^T^^^T^T^T^T^^^^T^T^•H«^•I^^^^T^^T^T^T^r^^^T^T^ ft

ft ft ft ft

ft ft ft «
ft ft ft ft

9ft9ft999ftftftftftft999999aftftft9ftftft9ft«ftftftft«ftft9ftftftft«

G-34



ft « «
« «
ft ft

ft ft

ft ft

ft ft

ft ft

ft ? ft

ft ^ ft

ft IT ft

ft ft

ft ft

ft ft

ft ft

ft ft

ft ^ ft

ft w ft

ft f_ ft

ft ft

ft ft

ft ft

ft ft

ft ^ ft

ft w ft

ft «* ft

ft ft

ftftftftOft «ftft«ft«ftftftft««««0««*ft«ft«« ft « ft * • o «

ft

ft

*
ft

ft

ft

» -I.

ft ^
ft tr
ft

ft

ft

*

« <1 ft X

rvj ft

r^r«j«noo m-<ri*i cvi.oec ictiovo incMoo aiwicor^iwiinr^ •« •«'««e^ K^intoo ^iwh

c>Tr'<riO'OK»^ro<\ji^vOt^oo^»H'0>o>oc>j«oir»rsjroiArn«>roiorn'Oini^{vit>'

rvjrMC\JC\(r\jrvirvjojrMr\jrvic\irvir^rvjrvjrvir<acMrvjr<j<>j»HxHTHTHTHr^

^o>o^o<of^f^<rl^^^THT^^o•*w<>eotf\lnr^o>c<>0'fOrotOl*^^oralOK\ln•^•«»•*
r» r'\ r> o cj »-i <\i »m t\j cvi t-i cm u> to tn id <} u\ a^ a\ ^i^ ii> u> u> m in «\j r~ »^
oj rvj 00 oo CM cvjrvicsicvicvjtvrvicvcvrnojrsjrvitoinifiinininirtinininininin cmooo

T C7- t'lT m<o'<TO ^ a ^ n c_3 ^ ^ri-f^minr^ixjrv <or^ rr m o cm'Tui -r-t ao

(VJ (M (\1 (M (\J (V OO T^ (\f OJ (\J CV -.H T-|T-ICMCM(\f(M(Vi-lTH'r-li-(T-('<-liHrM'r-l(\J(\iC\J

r^>C'<csoo>C'n<:vC>ti>c>cr^^c\3C\jc\j(\itM!M rvi -.-t ^<\jriTr^r'«r-^r-«r-<i oo«-tCM

CO ocMinooo f^eo^o^o^oa•^^c\i^^o<^^MC^•T^01-^^n1-lc»>t>ooor^(^ror-tr*
CO 00--I0 T^^CMT^-r^c^^-lnt^^^Olr^r^oC'CMO•r^CMr^(Mr^oor^^-.^^^^^^•>T•oOJ

^r^r•««•<r^r<r*^r<r•<r<r^r«rrMfnror'^rn^n^n^^^^rntn^or^roro

OOOOOOOOCDOOOOOOOOOOOOOOOOOOOOOOOOOO
oirv oin oin oin cDinoin oir» oin oio oin au> am cam om airi oin oir> C3

inm-o-ot^r^mcs;. <>o oa1-l1-^^^Jf^JroKl<»•«»mlr^^o^o^^f^co^o^>«> oo oot-f

I I I r I I I I I I I I I I r r I I I I I I r I I I I I I I I I I t I

oocioooooaoooooocooooocDocaoocDoaooooo
in o in o in o in o in o in o in oinoin o in o in o in oin o in o in am o m am
•vmin>o<op^r~eoeci oa> ci>o-i-iT-(fMfMrorn'^"arinin>o>or-r-^a?ccc>r>c>o>- oo

C3

.J l_) '-_ (_ l_ l_j L.J >_< '_< '_ V_' U l_» •w> L> l_- (_> LJ _' (_> ^_^ l_' ^' l_f

0 0000000^)0 0 03^00 oocjooozjoooooooomininm
O \C "O \0 ^ ^C" >0 sO \C >0 >0 O ^ ^ "O ^ ^ ^ ^ ^ ^ ^ ^

1 I I I I I I I I I I I I I I I I I I I I I I r I f I I I I I I I r I

00 0 000000 00 0 000 0 00 0 0 00 0 0000 0 0000000mmmmmmmmmmmmminmmmmmmmminmmmmmmmm c 0 00
utuiuiLii uiu\u\uiu\muimu) Lnu> uiu\u^u^ u>ii\u\UfLitui uiu>ai u\ai>o >u<umj

^o^s3»a•l-^'^J"^^J^'«'^a3C^ Or-ifM'OTm'Of^ajo^ or^cM'^'i^tn^o"^s>oo

.-t ,H 5-1 tH r^ T-) . <H iH 1-t

ftftft«««««ii»«ftft««ft4«4[««««tt«i^«]»«««:^«ft4i««««ft«ftftft

G-35



« • « *
« « « *
« * * *
« « « •
« « « o « eo « in if\ in tf> o» (fi a « c>v f>i * CO « tn*^ o « 'O lo ewi-r4 €<ii •

« * -z * ----------------------------------- *
« « ^ * oo'T rMr^rvj(\i'<»-iAcor^tr\c\;x)covo t-io o-<r->j- c\im-<r THf\jo or^ rvir^intn ^-o >-( *
« » cr » <vjooooiNeoeo<0'rrvj-»^0'ir»oo»^io*t^ecocvioinf^in^otncvicDr^tf\K\c\j.ricM *
« * * rvi CNj <M M rvi (NJ <\i fvi <vi cvi CM o4 r\i cv c\a eg K> to fvi cj rvi oj c\j (\i ^ ^ th w »^ ^ »
« « « *
« « « «
« « « 41

* l^/•.^«or^<>t^lr^l^^lf^lc^^c>J>r'ru^Il^tn«^U1B>«<>^DC^u^ln<ol^\lI\lnlnlnu^^nll^U1 *

* *.t; * i»

« « « *f

* • * *
4> « 4i «

j> o ^
—

^ « ^c3«\i^>or^f^r^r^cDeoo»o»ej'0»o*o»tTioocof^-vtOM>>o-«-»ooocjc3cjoc30 *
t, ................................... <i

« « <i >»

* * * *
id O ft ft

ft ft ft ft

ft * ft »>

« ft ft ft

ft ft ft {\ir'>c3<Mp^tHTHrvT^OTHinrvjoco"<r<0'Ofn(\J^to<OiH'ratMcorAU'»oof^f^>oo ft

ft ft-^« ^^Inr^^^wc^|vc.c:!o>ccff^rnc^^'^<»w^^tn^^«e^l•*••r^•<^<Trt^^o^r(^^:^^ «
ftftft^ft ................................... ft

ft ft-^ft c_>vo-^or^T THtr ooT'rcoo>fiOTSoD'orATHo OTHr'ioin-^-.-tr^r^f^'«r thui o
« . a Lt ft -r-i c7» u> cj CO to ll^ ^ p"! p"* t\j ri -o o T-f vo r*! fv u\ o t_> iM <M o> 00 >o (\i 0 1-1 (V *
ft(/5ft ft c^lCMT^^ornI^r^rv(c\lr^J{^lr^J<Mr^J<^J«vl^^^f^J(^ltM•I^<^•«^r^•.^rvJCM(^JT^ ft

ft > ft ft ft

ft 3 « ft *
ft ft ft ft

ftjft-^ft >OPOooiniHi^oior^oooo<o>or^ot>»Hi^'Hoinor-»ir\'^r^'^ro<\»eooo(\j *
«<ftXft T^c^lf^al^^ror^loc^c>eovo^o<J^o^o>ocoa•l^c^'^•>*T^l^ro'r^nl^^cD^OI^ool>o ft

* j-ft'^ft lH•^r-if^f^^vf^rv<J«o«««<)^o««<^^^pv.^cvfvoJ^^lcvr^ltvlH»^c^J^n"<»^v ft

ftZftOft ................................... ft

ft LJJ ft ft ft

ft Z ft ft ft

ft ft « ft

ft ft ^ ft 'j-^or^inoinajo »Hrn-orO(>rntooao(\4ini^<><>r^-<r<>(\io>'TsO'HLn-i-tc>(><> ft

ftZftXft l^^<^(^e^'r•^r<3oooo^-l«st^oooo^^~mr>^^^l^^^l^eoc^^OT-^(^Jr^(\J,-^oo^^ *
ft O ft " ft in>or^in<}vo<>>or»r^rvi^r^coeDcor^r~r^r^o<>o>oDooco»r^inin'^cvj-i-i-i-ia «
ftUft-oft ----------------------------------- ft

ft ft ft r^roro->J'«T'>f^f^r-«--=r->3^r'<T^-»^^T^r^r-<rvrr^r^r^r-^ror^rnt^ ft

ft ll ft ft ft

ft O ft ft ft

ft ft ft ft

ft CL ft ft *
ft < ft ft ft

ft s: ft ft ft

ft ft ft OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ft

ftOftcvjft inomamairiomoinoinomoLrvoinotnomoinoinomamamotr", ft

fti_fti— ft ................................... ft

ft 5: ft <c << wcv^^^I^o^o^'rtntn>0'Ol^^^cocoo^CT>oo•^^^-^^^JrvlPOt^«J-^rtf\lf^^o<J^^F^ocloo *
ft cn ft _i ft ^O^^torOtot^r^^^r^r^poro^^ror^. tor^. Tr->T-<rT?-^r-%r^ «
ft «-• ft ft ft

ftUJ<>i« triiiittiiiiiiiittriiii iriiiitiiiii ft

ft W5 4 ft ft

ft ft T-t ft OOOOOOOOOOODOCOOOOOO 00OOODOOOOOOOOC ft

ft ft ft>-ft oinomomoinainamotnoinoinoinoinoinomoinotrtairxomo »
ft ft<aft ................................... if

ft ft _i ft TH-rsrvic\ir^r'i-o--Tinin<)^or^r^a>ooc>c>ooTHvHrMrvjr^rn-«'«rijAirvvO'or^r^co *
ft ft ft rorotnrot^rornnrorototoi^rorornrot'i'v-^r'*-'*'*'*'*'*'^'^'^ ft

ft ft ft «
ft ft ft ft

ft ft ft ft

ft ft ft «
ft ft ft l_> t_> <_> iw' C_> <_i l_> l_) s_-t LJ ei l_> I_) l_> t_> l_' l_l t_( (_) (_l tJ k_! C-i t_' L.l ft

ft ft (M ft ininioinininLnininininLnintninininijiu^iniAiniAininiAinintnLn «
ft ftiaft ft

ft ft Z ft O nO ^ ^ >0 ^ ^ \0 >0 ^ ^ nO >0»OvC>CnO>C 'O iOO>0^0'*0^^>0'<0 >0>0 nO >o >o *o ft

ft ft Oft 'Oco':otjDaDcc^cocoaooo^G030coa>9CDco^cs^^^^'X'CO^^cDco-:0'so^^ ft

ft ft _1 ft ft

ft * « «
ft ftift iiiitiirrittiiiiiiiiiiiiiiiitiitiir ft

ft ft ft ft

ft ft^ft aooaoooaoooaooooocjoaooooaooc/oooaooo ft

ft ft ts ft o o o o o o a o o o o o o 3 o o o o o o o ""j o o c o o o o r- <— G o o *
ft ft^ift ................................... ft

ft ft ft ^ viJ' nC> ^ ^ ^ ^ "^J ^ '^J ^ 'O >0 ^ >o >ovU*0>0>0>0>4J^<J'^^^^>0^0^^ ft

ft ft^ft Qacocac»eocooo:xrcOcD<oa7co<:ocstos9coGov<ocoa>9auoocDiuco<»a>u>cDa)C^ ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft «
ft ftQft T^^^Jrn^tn<l'^cc(>o-^^^r^l^n'Tln<)•^ffl{^al^cvItO'rIn•o'^»c^Ot-^^^J'0 ft

ft ft —' ft t\J <xi «\l ivi rvi rvj cvj oj rvj r> ri r< ra r> f-1 n -"T •>r -"T m t -"t m 111 ir> tr\ in in ft

ft ftU-W rt^-^T-iT^T-l^-1T^1^rtT^Y-l»-t^^r-f•r^T^^-^rt^-^^-1•I-1^^^t-I•l^T-trtrt ft

ft ftc:* v^T^T^T^v^r^-^,^•Hv^^^T^»^^^T^T^t^^^^^T^l-^»^wr^^•M^^T^T^^^v^•^^r^T^ *
ft ft * ft

ft ft ft ft

ft ft ft ft

ftftftftftftftftftftftftftftftftftftftftftdcAftftftftftftftftftftftftftftftftftftftft

G-36



« « « m
* » * «
* « * •
« « « «
» « « rte^ « m CO Ok ivi <B M 'O cur^ ir);«4 m « tn Mt>^ c3kwH n K\tn '«m ici oo cc cvm tft tf\ <c «
« > — > rot^in-rHo^r^r^oor^ or^r^cc.oinmr^<oir\r-~coof\jt^-rHm'Cio ooom-<rof\jo- «
<» * ^ *
« lAinofvjM-oin^r Lnr^mrooovoromoinr- ooooo O'^r OtHo ^rvjrvjinrg^xo «

* • »^ ^ »^ to ro 04 CM cvj tvi <>J rvi <M CM {VI rg ^ ^ ^ »H ^ oj (vj CM <\» oj ro rvi (M oj rvi fvi fvi rvi «
« « « «
« * « *
« « « «
* « o rorara4nininu\inr^'*'<>incMoooeoooi'«>offlr^rir^?0'vu\foraooinin-r-io»<K «
» ^nu>^nc^lC^^c^lc\ltMr^oo«oor^^^^^(^'<3vOlI^ar^ln<J•<o^o^o<o^vc3coc^u^u>'Olr\u^ w
« Id ^ ft ir» in tn CM fVI CVJ CM CM CM »-* »^ CVI C\l CM CM rvi «V) CM CM CV CM CM CVI C\J CM CM CVI in CM CM CM K\ in lf» »
ft ftt* ................................... ft

ft ft ft «
ft ft ft ft

ft ft ft ft

ft ft'-ft '*^r'«'C*-C'«*c;r^ot«'«'«>«'C'»-«-xx<\a»oo(j'ira"c^'«'«-'-»-»-teiC:c »
ft ftSTft P^fvr^o«0•000>«OCMfOr^OOO«r^»^l»lmmCMCMCMCMI^-«'OtMCOCMCM^COOO ft

ft ft%^ft cDC3Cjrvj(\i(\jr>j(\)or>i'Vi^coa:'coco<>(><>«>«>(>o>c>cj>cDcct^ <roD>oy3 ^cjcz) »
ft ft.«ift - ft

ft ft ft ^f\t^^t^c^<^lrJr^(^r^r'^i^r^^^t<\¥^tnt^r^rr\^r\r^^r\|>^ff^f^t^ «
ft ft ft ft

ft 4 ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft 'Oo(MrMlnc^r^•«I^ommT^•or^^o«Jm^^^'^c^^MO»^lr^c^{MooOT^ tH o rsn> >o ft

ft ft»-ft l^^uncMot-«c^'^••^G^c>•«^«c^«^v>c<c^ac^<^l•*c^^-r«^c^c^l^l<>(^^*cc(<^aot© ft

ftftft^ft - ft

ft ftN^ft o>r^ (\Jco>o oojo O'^f^0(\ieooor^ r'^T CMfACD .hvo r-i-^rror^o ritogo rHt^rio ft

ft •ftir.ft 'Tl^c3T^T^^<MI^oco'''^o>o•^'Tr'^rvl•^^T^(^artT^oor^^oc^^^OlJ"\l^^^oc3•r^(M^^ »
ftioft ft T^•^^^sl(M(M<MCM(M(M«^l«^tn<Mr^^CMCMCMCMrMCMrvJrM•r^rvl^vl^^Jro•r^^-^^^r^<M(MCM<M ft

ft • ft ft ft

ft 3 ft ft ft

ft * ft ft

ft —ift-^ft CMfMncDi^voono ai^CMODSMoookoo Ot-ttHoDcDO i-ftH-Tor^or^ r-tcM'^mo ft

ft -"Sftift torocof\jior^i^<>ocMr^'<j-r^CMoc><><>r-.r^vO>o<or^<>ocvjt>in'<a-(MCM'»-in'<r ft

ft J— ftw ft ^Tr<«cj^»-i»HC_iTH»-Hr~i^r-r^r^>oo>o-o<t)>o-oo«o<jr^r^ t-i rM (>j fM t\i cv cv cvj «
ft:;^ftO« ----------------------------------- ft

ft LU ft ft ft

ft Z ft ft «
ft — ft ft «
ft ^ ft ^ ft c>c^r^»^lnl*^ror^•«r>oCMcol*^>o<>coo•^r^^^^•p^^-leolnocMlOCMr^lnr^eoc^tnt^ ft

ftZftift rvr^r^ac^ot:^taeo'0<^m•^<oooe^^r)^-^^c^aoo-<^^^mfOeom^r--l^oc^c>• «
ft o ft ^-^ ft aooo orMrotn^or^m^OvO-OvO^or^t^r-r^osctjr-r^i^r^r^ ooo-ooaDtcr^-o «
««_>ft-<tft ----------------------------------- ft

ft ft ft inrnrofMtntorornroro-*-*'<r^r'*'W-'«-'5r-«-'*'<r'*'^^r'*'«-'*'*rOfnrnf^r^ ft

ft Ll ft ft ft

ft O ft 4 ft

ft ft ft «
ft OL ft ft ft

ft < ft ft ft

ft 51 ft ft ft

ft ft ft ooooooooooocnooooooaooooocDoooooooooo ft

* ufttMft ainotnaincDirtoinomomomaLnoinoinoLnoinomamomoLnc) ft

ft^ftf— ft ft

ft3:««aft c^c>Dc^oo^^^^c*JCsl^^fnM-•<atnl^^^O'0^^^^^rlooc^o>ao^-tc-•CMC^J»ntn^r<»•ln «
«{/5«_fft TT'C-inCMrnrorarorOr^rnr'^ininrnfOtOrOrnrorOroroi^'*-*'*'^ ft

ft •— ft ft ft

ftLUfttft iiiiriii ii iiitiiiiirirriiii riiiffir »
ft tn ft ft ft

ft ft th ft oooooooooocnooooooooooooooaoooaoocDoo »
ft ft ft I— ft moinoinatnoinomomoinoinamcmoinoinomoinamomom *
ft ft<aft ................................... «
ft ft_i» cooooo oo^THCMC\jr~\r^-<r'»rir\m^o>OP--r^cocDoo c3ar-«T-tcMCMr>rA-«j--«- ft

ft ft ft <j--<r'<r(Mr^ir^f^rot^r^r^r^f^r^r^t^t^porii^t^rnf^t^r^-*'<T v-^ •^^•'J' ft

ft ft ft ft

ft ft ft ft

ft ft ft «
ft ft ft «
ft ft ft C- L-i l_' l_J O C.1 tJ O L-i VJ IJ LJ U> <_' e-> (_>(_ <J LJ C-^ ft

ft ftCMft inininaooooooooooooooooooooooooooooooo »
ft ft O ft ft

ft ftZft vO>oor-r^r^r^f^r^r^r^r~r^r^T^r~r^r^r^r^r^r^r^r~»f^r^i^i^r^r^rvrvr^r^i^ «
ft ft Oft CD^^:CCOQCCO^COQOCOCC'^CC-COCOC0^^C3t3OCOCO(S^GO0OCOCO^COGDCO^^ ft

ft ft _l ft ft

« « ft ft

ft ftift iiiiiiiiiiiitiiiiiiiiiiiiiiiiiirrii ft

ft ft ft ft

ft ftrHft ^TTnoooooooooaooooooocDoooooooooaoaoo ft

ft ft (-1 ft '-'oc:tninLr»ininirinininininiointf>tf\tf>in»nin8nsnininintninu\inir>if\snif» ft

ft ft^ft ft

ft(_Jft NO O ^ ^ ^ "ij ^ "O >0 «0^^^'^0>0'0«<J'«0^'0'O^HJ>0^^>0^>t^>0^^^ ft

ft ft^^ft a>Aeaco'9cucocDcoG3ooujoou3uurQu3a2<uo2u><i}cococ3cc)<oa)a7Gaco<u=^ ft

ft ft ft ft

ft ft ft ft

» « ft ft

ft ft ft ft

ft ft ft ft

ft ft Q ft or^ooo o»-iCMr~\'^tnor^cot> OiHOjr'A'T-n-or-^aso C}y-iv^r^f<T\o^3S!> o ft

ft *--<ft u>it\inin<o««0'0>o>o<>>c««rvr^r^r^P^i^r^r^r^r>-co<x»cc>aDaDcx7co<x>cE>ac>Ok *
W ftlXft r-lTH^T^T^T-iT^rtTiT^^«^T-1^»^T^1^^T^»^V^T^T^T^rt-rlT-lT-1»-|T^X--lT^r^»^ ft

ft ftUft ^-iT^T^r^^^T-•^-^T^T^H•Hr^T^T-^•r^^^^v^T^•I^T^,-lr^v^WT^T^•HT^T^T^ ft

ft ft ft ft

* ft ft i>

i> ft ft ft

ftft«ft«ftftftftftftftftftftft«ftftaft*A4^^«4«^««>^ftl^«e««^«ftft

G-37



<» « «
« * « «
4 « « «
« 9 « «
* * * <» la « «'o ciiO •« « <K pn ^wH;o»nr»H » in « K> « in «MOk « >»i:c <> « •>» oD *
« * ^ « ^^oK^omK>mor^ln<^<^a<M^OT-lorv^r^J^T^1-lt-lo^ooT^o»lnomlnolnm *
» *2* ----------------------------------- «
« « " « 0'«-o<£>o>roo«<oo<oo'<»-ocoo>'«-'»-i'<rocvii^(\iOiMvOf^i^(\jr^rMooiniomi-i »
• 9cr« e^>ol^»r•o>e^t^»Hm'OlnmT^oo>oo>cD«r^r^««(Vloeo•o^n•«•'rlncoo^Oln^^o^ «
« ft « W^iHi-i »HT-«^r»IOtO(M{V(MCM<M{MrvJOafMC>JiH«-lTS»-IW^^(\IfM(M(MrM ft

« * « «
« « « «
« « ft ft

ft u^uiu>uiinin»ninuiur<rvjc*»<\JC\iC>jr"'>«DeD<NieD®oo«ooc'OD>o«r^r^r^r^f^r^eo.Ti-i «
ft ft ^ ft inu>u\tf\»nininininincvjcvjfvi<McvitV'r^»Hrvi(M<\irvi<MCMrgoj{Mcv»cM<Nj<\i<\joJ<\i»o *
ft ft <J ft •

ft « ft ft

ft ft ft ft

ft ft ft ft

ft ft"'* ci_'«'»-«-«^M«'«'«'<:'«'«<Cf^i>«^r*-(\«xt\(xtN'^'»x««»'*t>c.rv ft

ft ft ^ ft cDaor^r^t^r^!^r^r~-r^C7<o><>c>o-'«rorvi>H<)cDcooDoocciTHTHoaoQOinr>j(\j »
ft ftv^ft ooooooocroocMt\ifv»ojfNjOf\l'^f^a3<x>«oeooDeo<>CT>o>«>o><>o>oaa>r» «
ft - ^
ft ft ft roinintcinMt^roioi^Cvi<vi<MC\jOJ»oi^r^»OfnrnKiK\i*irni^i^ «
ft ft ft ft

* ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ooTr•<rf^^o•'^^^u1^M'»"oo(>c>Tr^oeo^M^n^^^oo^nrlC\Joo<>r'|*T^c^r>.ac\lr^l<r ft

ft lnlnc^^^^»^»^Ol<^<^s^«^•*l^><^l^rOfn«•^^tn>o<>e^r^•«-^octntf^!0^^l'lr *
««aa.ft .................... ................ ft

ft ft ^ ft c^u^r^o^ot^l^•vlr>THrvl•»r(^c^<^J<>c^JrnI^lnl^^^eoao^u^f'•^r^oDa(Vl^o^^r^'T ft

ft 'ftttft ^0'0vc^soaocJP^^c^r^o(\lOT^(>t^•l^o^^u^>f'^T^c3coooc^co^^'»oo'»oo^^(^ *
ft I/) ft ft Tw»-it-t .H•^•l^^T^cv)<\JCV(^lT^T^^nr~^(v^\^^^J^^J^\lr^•<^T^^r^^T^(^J^vr^^ ft

ft . ft ft ft

ft 3 ft ft ft

ft ft ft ft

ft _ift'-* ft -oc\joooo oacMfMrMt^ooo-ooooar^-t-ivorvJMo ojim-^Othoo THOjojinrvjoo ft

ft -^ftXft >oc>ooi^oof^r". iMoocoo^<»coo>o-HoO'<T'^cviaoo(>i^r^\0-of^r^c>oc\i<> ft

ft I— «^ ft ^-l»^c^^^«1V'ar•<»V'««»ou»^»^OT^r->r^^>»t^^^f^«|v.^^o«>o<3^o^oo^of^^v.,rl ft

fti^ftOft ----------------------------------- ft

ft UJ ft ft ft

ft Z * ft «
ft ft ft ft

ft»— ft-^ft rO'OeoTHc><>cj><><>r^r^ro-«H»-»oooO'<>tnoD'V^r^rnt^-^'Oa>oo>0'VO>-fH04(>. »
ftZftXft oeo«Oi-ioor^r^r^ro-M^»o>or>jr^ma?rom>oajooo'^oc>ooo«omt^r^ *
«Oft>^« Ln-^t^rMiHTHCDaaor^ afMrvitn^OP^invO^OvOvO-c^of^r^r^r^r^f^r^r^i^r^ o *
«t->ft-«ft ------------------------------------ ft

ft 4 ft mr^mr^r^tor^nmnrvjr^r^rorof^r^-^-^ -"i- <rT-<r'»^'>i- m- -"t-^ ^<r-^^ xi-^r «
ft Ll ft ft ft

ft O ft ft ft

ft ft ft ft

ft Q. ft ft ft

ft <I ft ft ft

ft 5: * ft ft

4 ft ft ooooooooooooooooooooooooooooooooooo <
4 OftCM ft iODinoinoinoirioiriOir\oinoinoinc3inatriainc3ir\oinoir\OLnc3ir> *
ft>-.fti— ft ft

4^. 4->*4 inxOor^r^eoco<>c>o<>ooT^'tH(\ic\if^r^-<r'*tr\tr\vO>or^i^oacoO'0>oo^TH 4

4 4 4 44LU4I4 rifiiiriiiiiiiiiiiiiiitiiiiiitiiiir 4
4 </) 4 4 4
ft 4.^*4 oooooooQooooooccoaaooooooooooooaoao *
ft 4 ft t— ft omomoinoinomoinomoinomomomomojnoinoinoincino *
ft ftoft ........................... ........ ^
4 4 _i 4 inin«>oi^r^<n<o<><><>0'Oo-t-»-ricMO«ifntn'«-'»inin>o<>r^r^a3a>o>-<>ooT-i 4
4 4 4 •^'^^^^-•^'^^^^ojrvjf^r^torot^ror^r^r^f^rnr^rntopor^t^ ft

4 « ft 4
4 4 4 4
4 4 4 ft

4 4 4 4
4 4 4 i_ I l_J w' l_> <_J l_J (_• i_t I_> >_:(_' UJ l_' l_> (_i —I O !_ Lj (..' <_" >-J (_» '-.J ft

4 4r\j4 ooooooooooinmminininmtnminknminiriiniriininininininir^inin 4
4 404 -• ---.--•.----.-----•»----.---•---- 4
4 42" 4 r^r^r^p^r^r^r^pvr^r^r^i^r«~r~r^r^r~r^t^r^rvr^rvrvr^r-v!^r~v!^r^r^r^r^i^r^ 4
4 40 4 900'OC0C3C04?0DC0X><9COV<VC0C0-X>CC<<S^(CC0t0S}(O9}X<<Z><X><C>'X}'X'^QD':0aQ' ft

4 4 _l 4 4
• 4 9 4
ft 414 tlllllllllillllllltllllllllllllliri 4
4 4 4 4
4 4tS4 -riO •'3 00 0 00 0 0000300 0 0 00 0 0000000 0 000000 4
4 4 c3 4 in in in in in in in in in tn o o o o o o o o o o o o o o o — o o o o ci o o o o 4
tr 4^4 ................................... ft404 sOH_i><jNO'<jvu^>0'<_>'Oi— r^i— i-^i^f^f^r>»r~i^t^f^f^i— i^f^r^r~r^r^i^i^i^p»t^ w
4 ft I ft cDa3cosj«a)coaoT3C)0(4}waoeoco i3oo .Qcocoooxiao<D<x><oto 4
ft 4 4 ft

4 4 4 4
^: 1^ »i ft

4 4 4 .4
4 4 4 4
4 4C34 THrvifn'<rin>o'~^x)C>OTHrvji^'rin>or^X'>o^rvjr^'<rin>0'^»>OT^rvj!*i'V'X\ «
4 ft 4 c^t^0»c^c^cJ*c>c^c^ooocac_1ooacJar^T^^•^^r^^»^T^1-^T-«^\l«\J<^J«^l«^l^v^ 4
4 4 LL 4 tH tH r-l 1-1 7-1 -r-l ^ r-l IM IV (M IM (\J l\J V\| <\1 IM (\J (M IV IM I >J IV IV IV IV (NJ IV INJ »V <\i IV IV ft

4 «04 T^T-^T-^»-^»-t7-lr^v^T^r-^T-^r^T^T-^1-lT^r^r-^,-t^-tr-lt-^1-^T-t1-t1-!t^T-^^-^1-^1^ 4
4 ft ft 4
4 4 4 V
4 4 4 -i4ft444444444444444444444444444444444444444 44

G-38



* « « «
« « « «
« « « •
« « « «>

* * * w^ « •»^ « « « ^Jlr^r•^ o f\i <o <) «e W Ov ir> cy 1^ » « *
ft o » •.-«tMTreoeoc\j>orvjr^ i-iiAro«^min THooirvto-^(Mr^f\iLnr--.inroa3 rvjooeo-<3ir>-<roo o
« ................................... «

i> #cr* r^ojoninm oec tnfMor^ r^r-.o ojtn -rHCMrMmm w-tr^ ir\ o n\ rvi or- Ln-^rorHO •
* « » tMrviCMfMOjrviojt-tT-iiH T-it-iio»niOfOfOrorM<\i{\j(MrMf\ii-i-i-iT-iT-«T-i *
« « 4 «
4 4 « *
iji « * *

» » ^ >j tc (> ti> ir\ >o u> in If > ui u> ir> u^ ir» u\ u\ u"\ in u> iH CD CD <M oo CO CO CO CD cc r~ o
<• » — » r^ojrvjcvjfnininLnj^inina>ininintninfMrvjojrvif\j<\i-rH»Hrvi(\jfvjrMc\;f^ >
» «tj« • - i>

« « « 4
4 4 4 4
<< 4 4 4

4 4ie:4 cvjoocMCMveDcc»ooi^t^r^p^r^r^r^fv.(\j<\jtv»cvj(\i>oocvi^'<j<x)cooo(t)a>o>o>op 4
tt i> ^ 13 Trco»o«0'«-«ooooooooc30ooi^r^r^p^rv..r-i(\j'»'r^oceoccoosDooa3oocc> »
o Jj <i > . .................................. o
4 4 4 r^oo<>jrv4>or^»n!^, f«^rntrtot^rotor>rocvrvjr^irjCJr^t^i*^t^ 4
4 4 4 4#44 4
4 4 4 - *
4 4 4 4
* 4 4 4
» 4 4 4
<• 4 4 'T<\l^c^r'>ooo^^or1•»^aln(^^coln•r^ln^oolnt^J»^Ja(\J^^IC^rnf^^»>ot^r^f^c^ 4

<«44J_4 tf

9 a ^ ti oo^eoco^o^MlI^v^^ot'1^ou^^^T^{Mln^n^1^o^v^^^«-^^nr'>c>l^^^«TO^OJncD'r•r^ln 4
=; • 4 Cr 4 >0 >0 C_> -rS l\l CT^ f"* 'S" (\l >0 C7> (\J ll> CD in f-^ (> CJ 03 U> (\J OO <0 (\J 0< U> IX^ vO IM 4
4 1/J4 4 T-lT-fTHC\ll\IC\j^i-l-MTM •I^•r^T^T^I-^(^J^^l\^^^.-l(^J(\IC^JC\lCVlT^T-^x^•I^r^^^ 4
>> • 4 « 4
4 3 4 4 4
4 4 4 4
4 _i4»-^* tnrooco.i^TMo^cofvcc«i50orvjrMOjrnc^rvi'^c^'^o-^c>rvjr^eocv)>c>orv^inrn 4
4 -44 14 lOln^^(^Jln^OlnI^c^«>^-oo^^^^^^coco'nco^oo<>o^ccln'roJ<^ooc^^^^^!^ 4
o t— => " i> c^Jrvr^J^^J^^J(VCVx-'•^r^lr1v^^<T•«y^c^^OT^•^T-ic:orvr^^^^«r^^^cv^o'0<}'C 4
i)i^*04 ...................................
i: LU 4 4 4
4 2 4 4 4
4 4 4 4
4i-4'~4 ocor^'TTaoin-ocoTHooooor^r^-oOLn-r-ioininmar^eorvr^rvimofM 4
4 Z4I4 ^f^M^ot^ooc^c^eooc'^^oat^^^^^mT^^^C^J^^oc^iCVJ^^{^JmLnr^fflcoof^c^c^ 4
4 04—' 4 c^<>ocooco^^^o•^*^orv!7-^r^oooa^^c^^\JCV(l^^^Ol^lr^^Ovo•o-o0'0^^f^^^rv 4
j>tj4<s:ic< 5>

4 4 4 t^t^tnr^t^r^t^t^r^r^t^r^^^f^t^t^t^cyi(^l^r^r^:^t^^<T^^vrr^ 4
4 LL 4 4 4
4 O 4 4 4
a 4 4 *
4 CL 4 4 *
4 <t 4 4 4
4 51 4 4 4
4 4 4 oooooocooooooooooaoooooooooooooooooo 4
4 0 4CVJ4 dnoinoLnoLnotnatnainoinoinotnomoinaLoainoirtoiriomo 4

jji— o ................................... j>

=:= •514 -*4 rvirsjr^f<iTr-«-mir. vO>or^r--aocac^c^ai>oo^-r^rvjcv;r^r", •*'*int^ 4
4 c/54_i« *'<*'C-'«fsr'*'f'<r-*'*^r'^'*'>*'*'S-tncjrar^tOt^r^r^. r^r^rotoror^ 4
4 —

• 4 4 44UJ4I4 rtiiiiiiifiiitiiriiiiiiiiiiiiiiiiti 4
4 to 4 4 4
4 4^4 OOOOCCOOOOOOOOOOOOCTOOOOCOOOOODOCOOO 4
i> » « moinoinomomoinomotnomoinoinoinoincimoinoinomoin 4
» 4'<JV ................................... V
4 4_i4 xHCN»csjtoto-*'rinsn-<>>or~-r^5oaD>o»<><>o^ooT-i^<\jcvjr>iO'*vintn-<>>o»^r^ 4
4 4 4 •VTr'i-'*Tr^t^rr5r^^<»'»^'<r'^-«'rCMCMr^roi<irn(^f^rOf^fOrOf^r^tO 4
Sr B If f
4 4 4 4
4 4 » 44*4 4
4 V V l_l I. i-J l-J U I..) 1_ wi 1_> <_> (_J l-J _' l_l i_( _• !_ l_' I. > LJ L_ <_J l_' I—' '_> l_' '_' l_l v_> 4
4 4CVJ4 tnmmmmmir\inminiAinininmmin3ooooo3C3t3ooooooooo 4
4 4134 .................................. .. «[

4 4:^4 T^i^r^r^t^t^f^t^f^r>^f^t^r^i^i^r^r^co<r'Cceccoeocccoaceccccocccecr«cocc 4
4 4 04 «ccc5<»<»<x>ir'i>i»<o«<i><3>'i><x>ajrococc'»a>a?c^ 4
4 4 _| 4 4
4 4 « 4
4 414 tirrriiiriiiiiiiiiiitiiiiiiiiiiiiii 4
i> 4 » 4
4 ooaocoaciooooooooorjciooooocjciaooooooo^ 4
4 4t34 oooc;ooc!oooocoo3 0(rtx>irinininirxsir»iriininiriininintrsinir» 4
*i 4^4 ................................... <t

3i_,» r>»i^rvf^i~>-r^r^r^r^f^f^r~r~i^i^r^r^i^r>.f^r~-n-r^r^i>-r>-r>-r^p.i^n»r~-i^r^f^ 4

1? V 9
4 » » 4

•-
K- 4

4 4 4 4
4 4 4 4
4 oc!« <;;^'r33^0THrvirn'rir>-or^3DC7>CD-<-»cvjr^'^.n-or-soc>0'i-itvi'^^in>C'^a5{>o 4
4 o—.* «\jtMi\iivr<i»irnr^cor'ifnt^t»»ri-w-^r'V'«-^-sr'«-'S-'V'»-tnir\iniiiinin[niftinit\-<t> •
"? V u. V INi IVi IM IM IV IM »\J IV IV IV IV IV IV IV IV IV IV IV IV IV IV IV tV IV IV IV IV IV IV ^V IV IV IV IV IV f
4 «04 -M'HT-^^'H'HiHr-tT^HTH'r-lT-^rH'^'^r^THT-l-r-tTH'iHr-tr.t-H'H'r-t'iH'M 4
4 4 4 4

^ It =."5

:> -t i> 4«i»4a«<E«««««0i4i««l«(l««««Ad««i«««4i«a««i««««i(r44O44

G-39



« « « *
« » « «
« * * «
« « «> 4t

* lnT^•*^oc^oo^^r^o^^rv•^-^^nr^oooI^'0«^ol^eoc><»o^rr^T^lnln^^r-l•^-l^o «
* *z* ----------------------------------- «

«r « « I^^^H(^J(^Jf^JrM(Mw«-|(VIfVlOJr^^r^^T^ T-tiHCvitMOjfMrvjmt^t^CMrvifvi o
« * « *
« « «r >»

« « >>

« p^r^a^oDc>cL}T^au^o^n«u^lnlnlnlr^ll>u^lnlr>lI1lnln^o<0'0'0<Jlnl^^»^cooo<\l »

» ................................... ^
« « « «
« « » i»

« « » «

» wcof^l^-^^l^^^<ocM^^tM•«<oootooce^l^lvt^^-r^r^r^f\lc^I^^JOJtM^^I^^J^oof^i•^^ #

* »<* ........................ ......
« 4^ <>

=!" « * «
* * * *

i» « #
« >» * «
* * «> «
* « * w<rtMC^J^nou'«•<^c^l^^o>T^u^oor»T^•^rT^•«r^oc^«o«c^a^•«u^^o•^l^ln<}Op^ »
* ooo«iOf^ooG3'r-icvccivaecc>toin'rH>o{>tn-*»^f~-o»o« n c m ^ «> >o «99«^a .....»»....•»...»»»».....•.•...,.,. jgi

«t «iw«> ^o<VJ^^•>a•o(\^T^<of^lnaJp^•^^^J^o^o^ooc^c^9•c^a?o<Mc>'Ofv^cD^r<vl•r^^oc^ *
^ 'VOL* CM^^l'rr^aov^^^J^^o^-.U'r^l^Joo^o^n•>-^u'^r\«»t^r^'Tp^t^u\c^lu^^^^^c^coi^\(Vl^^ >
«tf)«! * T-«•r^1-l^\J<^JmT^T^r^•^^<\J(^J(\l<^ i-tt-i T-^.^•r^^^»^T^T^T^^^^•^^(\J^^4 >
« • * * »
* Z3 * * «
« * * «
* -j*'^ « ^rlJ^r^f^oco'r^vTrT^cor^ro*"a'•*«oooootvc\l(V^M•r^c>c^^to>o(^J^o>»oc^l =>

* <»* I* r^r^^^<>^^r^JC^^^^rfvJ^r^<ac^rvJr^<x)f^aorOI^tnoc-c^r^lf^o<»^c^<>c^ln *

*^00« ....--». ......
« LU « « *
* Z * * *
9 f ^ «
*t-* — CM<>^^•^^t^toc\^I^a}l^rvloocvco^-l^a5^^o>c>o^(><^r^>o^^^»col^^lnlnt^^r^^ *«2»>x* o>coeo>o•^(^l^o^^w^n>ocot^>0'0ca^T^ooc^^^^^^o>o^~tv.|^r^^oc^cvlc^l(^c\J «*o*^« t^rvrvr^r^r^oo>«>oo«3r^fvvO'<r'*r^c\i-r-(iHoaoovrv>0'00>c\ic\J'<r'Or^in-o >
«o*-«* -I

>> u. « >> «
« o * «Oft* «

*
* -a * * •
* 5: « * *
« « « oooooooaaoooooooooooooooooooooooooo «
« o*oj« inoinoinoiT'. oiAainair\OLr\oir»ainoif>oinoinoinoinoLnoinoin <>................................... u
« «* coo.oooT^•r^(^ICMP^co*^!nln^o>o^^^^«5aJ«^o oco o«>.ooTH,-i{M<vif^m >»

* — * * •
)»LU«i<> iiiiiitriiiiiiitriitiitiiitttiiritr *
« tn > * *
* *T^* oooooooooooooooooaooooocooooocjooooo
*«c«i-« oinoinou^otnoinoinoinoinoinoinoinoinoinoinoinoinoino *
Ik Sl'^O ................................... «
* «oooo>c^ooT^»^^JCM^n^^-«••*lntn>o>OP>^rv<ca3c^c>aIeoc^c^oo^^•I^^^JC^lFO »

V 9 f V
« * « «
9 «I 1» «
* « « «
» * W LJ '—f 1—' 1—1 i_J l_) <_> _.» _ •_' l_i t_J I—' < Iw' l_' '— — _' 1_ L_' <—

I •
* *cvi* ooooooooacDooooooooocTOoooininininiAcninintninin *
« *t3* «
ft ^^4t cocCCOcCflOcOcOco'CaOaC<GCCCCcOiOcOcO<CaOCO^flOcCCOcCcocoooeCcocDcCGOCO

* « _l • *
» « « ft

ft ftift iri>iiiiiriiiiiiiiiiiiiifii)iiiiiii
ft » ft ft

ft ft^ft oooooooaccDooooc^oooooooaoooooooooooo ft

ft ftts* lf^lnlnlnlnk^>ln^nkf^lnlnlnll>lnu^lnlr^l^(lnl^^l^lr^lrtlrlooocDooooooo «
ft ft^!? ................................... ft

:f 5toft f^i~^r^r^i-^i^r^t^i^n-r~-r-~r^r^r-f^l— r^r~r~~r^i^i— r^0DauaocD0O(x.^ixicuaucuau =?

ft ftjjft (S>qQtO(Vtoooa7'scocoaQa>cocoa:i(OQO'»cocaa><o<o<z><o<oco<x>^ocDaa'JOOBQDc^ ft

ft ft ft V
ft ft ft ft

>f ft ft ft

ft ft ft ft

ft « • ft

ft ft CI* T^tMfn'rln<>'^ool>a•r^^^l^^^tf^^ol^«c^ow^vl'n'r^n^o^^3J(>c^^^(^J'<^^lr> ft

ft ft—•* «^o>o<><^-o^O'43^or^f^c^(^f^t^rvt^r>.^^co'a^<x>a>cocoooooo•a3C^<>c^c^c^^> *
V ft U- ft l\J IVl »M IM ^VJ \NJ CM C\> >M IVl CM VM IM IM IM tvj CM IM (M CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM ft

ft ftc?* T^^^5^•^^;^T^^^T^t^»^T^T^t^1^^r-Hr^r^T^^^I^^^T^T^^^^^T^i^T^^HT^t^ ft

ft ft ft ft

* S5: * ^
l> / ft

ftft ftft ftftftftftftftftftft ftftft ftfta Aftftfti> ftftftftftft ftftftftftftftftftft ftft

G-40



« « « •
« • « «
* * * «
* * « «
* * « ae«-)irvo>'«Ktm>omrfioc>>r'\^mo^CM'«rv(r^«ocMir\'vHo^coio«'«eo'«o>fMv4 «
« •<r'*>otncK<>'*OT^o>''r»-«<vi-f-iinf^o>o<oO'»ro'«rp^inin'vr-.cvir^Trix>rsir^oo o
* o
» > ^ « mroc\immr~- -"i-ounoo rnr^-^'^vor-- tHvOvO or^cooao^omoJinruto-o a-o->j- «
* » tr o Tr-i^a3inin»Hoco'«-ornr^af\j'*'«-o<\j<t).^'<rojOv<)toor^-»r<vj-^i^o-<»-'.-»rvi «
» «r « <\jrSiT-l«-l^i-lf-l iH^-li-tCMCVirvifMOJ-tH -tH rM CXJ tH T-» -rH T-t tH ^ CM CM
« * « «
« • « «
<> « « «
« i^v^^'*^^-«eooo«oi^r^cvi>o<>'«-if\ooc^t>-0'Ok«xior«iiOfOropOtor»Arvr^ o

«c ................................... «
« « « 9
« « « «
i» 4> « «
» »-^» f^tx«\t\(\«\,<\{\<e'C>«-<:'C»ro»-'«r»-»-»-cc.c.cc-^'<»">t5»>i»'»T»^»-^ «
* «>2r* •ocDoooDODeccT-oajcooDt^ -^r^r^ -orvji^r^ootococDcor^r^r^r^r^r^r^r^ rvjCM *
V !» — « ooooooeooocD<DODaaoc>eoecieooDi^>o»n>oooooDOOCJC30C3C3acDDu^ir\ «
« *««i> - ^

» « « «
« « * «
« <i i» «
« « « ' «
>1> «> 4 «
« « « «
* * • ln<\lc\l^oou>'9•^nu^ooc^cou>^o<)a»c^J•^T^aov^nc^r^c^c^<r•.^lr\c^r^oo'0•r^ »

acn* * ^Mc^lrvJ^^•.^•r^^^w•l-^•r^•r^^-^(M^^lr^^-lT-«T^^•r^cvlCMT^•^^»^•I^ r^T-l•r^<^T^ «
>> • * « «
« :3 * * *
s> >> >» *
* _i>>'^* oocotnl^^»coc^ooocDOI^OT^c^r^c^r^lnr^eoa^cDf^JtvoooooocM^^s^^v^^o•r^c>> *

«-c^J«^ooor^oot^^~ooa^or^c^JC^'r'^-c^JLnc^c^o^^reo^^oo^^rol»^eo^o•>^- *

*ir#o« - ^
« LLt <» *
* Z * <« «

It

*z*x» (Olnf^eoeoof^Jcoco<C€oooln'r^^I^o^^lT^^o^o^o«olAlOlntc^-^oor^rvp^^r^<)f^ <

»o*-4* «

!» U. * 9 «
* O * « *
« « » *

« « * *
* 31 • * *
« * « ooooooooooooooooooooooooooooooooooo >>«o*CM« omotnoir\oir»omotr>oirioinomoir\oinotnoiAOtnoir»omomo *«WH«t— « ................................... ft

* —• * * «
«LJ4i>> rttiiiiiiiiiiiiiiiiiiirttiiiiiiiiii «
*> to * >>

» >> Tr< J) oooooooooooooaoooooooooooaoooocoDoo *
* * »nou>oinoinc5inoinoinc>inoinoinoinoinoinoinoinoinoinoin «
« Cc I? ................................... Id

« r^>*^^nln««|^f^ooeoc^<>oo^^^^^^lCM^Oln**lnln<)^o^^^^<o^x><>o>•a3<o o

9 O O tf

>> 4> « «
>» » « «
» « « «t

» * » LJ l_. U< U-i <_ ' >_-' L_ _ • (_l l_t —I i_J (_i l_> I--) O 1_ ' l_> l_r U I l_> 1_J l_' l_i *

* o* «

* « _i * *
* « » *
« 4 14 I I I I I I I I I I I I I I I I I r I I I I I t t I I I I I I I r I I I.''

* « « 9

« « <J * o o o c" o c o o o o CD cj o o c; o o o o C) o o o a o o c o o o o o o in in *
!f f^V ................................... SI

3? 9 :? CO CO QJ OJ CD CU CO OJ CO 00 CO CD CO CO 00 OU CO GO OO CO <0 CO CO CO CO CO CO CO CO OJ CO OO CO oo ?

* fXr'X>ajcD<x>x>cooooo'v<u«3Ja3a>co<oa><oaji<xjcci'4iaico'J3aOflOeococoa^ *
«i ^ « »
« « « «

« « « »
« « » «

* O • « LT^ O O CJ C_] rJ CJ C > CJ* C J C3 C J ^ ^ ,H ,H ^ T-» tH tH tH fM <\! OJ CM ' V4 CM ^M fV CM (\J m «
* *Li-'» iMC\jcvi\ir>riririp<riririr>r)r»r>r'>piririr)r»r»p>r'>ririr»r>r\r>r«rir>ri *
« «t3>> T--^r^Ht^r^^^•I^r^•I^T^v^^^^tHr^^^T^TH^HI^THT^v^T^^^^-HT^r^l^T^ *
tf If tf 4
» * « *
il if if «

G-41



ft « * »
« « >* «
« « ft *
ft ft ft ft

* ft » eo o w w in «ft 1^ w <> « <o O' CO CNi « « to !>. w eo o CNi try rn «o eo «
ft ft-~» ^0'Oooo»<>ioino>r^if>o>oinoo>oocKOO'^tnor>.>0'^rainro»-ttO't-«0'T-i'0«> *
ft ft r* « *
ft ft'^ft r^^'^m*o^-of^i-«»v{\ioO'«-i-ioo<oC4>oor»A^K>oroo'<»-r»-f^iH>oco^K^ ft

ft ftDTft ^nl^I^•»^^^lo^lnfO*roo>>OPOOc^eo^n•«c^CMln<^•rl^ocvJTr<^r^o^n<\l<^<0(Oo «
ft ft ft <V104 CVTfO r> CM (M (M CM rvl ^ T^ T-l W t-« Oi CVI (V r-l ^ tM (VI 1-1 tH T-l iH ft

ft ft ft ft

ft ft ft ft

ft ft » ft

ft ft-^ft r^r^r^irtinTH^>o<Mr^V'*'^'*'<r^'*cxscoeor»p^tvi'00>^BT;ooooo»«Koco ft

ft ft^ft '0>o>ou^iO-«r^cocorNieoeoeoccooeoeDcor^i^r^«oooo»0'^oinooirvu>u>ioinu^ «
ft ft^ft faroi^040jrM-t-tTHCMCvi<vicjoaojcMfMCNjcvi(\irvi{\icvjrviinrn'«-wooininir\ «
ft ft C ft ................................... #
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ftZft c>irvi<MrviCJ'«ocviTi'0«o«}oooooo<»oooocoeor^r^'»-»rs.r»>oc>iP>,i»>.coco<oocjoor^ *
V «'«^ft inuAinr^r^THC>J^rr~.coeococooo<JOooeDeocDeoeooo<Eir^'or^<)OOoaaaocj ft

ft ft<tft •,-..,.....•.-«••.,-..........»..,..
ft ft ft CMtvrvjeviCV!rAroroi»>Mi^rOf". (^intoroKitotnr". t^r»^M *
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft 'TT^r^ln^M^^^^r'1fvl^xsf^c\Jlno(^o>at•11^c7>r^lryl^^oc^^rr^Jlnl^^'^co^o<»ln^o ft

ft >ft lncvJcop•«f^^oc.^r>l^>^^l»^«^no•<^'»^u^o•r^lr^**c^a-cflOO'Oc^ *
ftftfti* ...».•.......-...,,.».»..»»...»»•... 9
<t w^s" c^J^O'^-"9^^^t^o^o^r^acMoolnoo^ooli^^^«o^o^-l^-(^o^^c^o^oc3<^JOoeo^^o ft

ft - ftttft r^c3T^^eocoa"\c^^^•^T^cou>(\lt^a>(>(\lu^r^!->r^^^t->l^lr^r'>l\J^^•^^r^T^tl1"3•^^ ft

ftyjft ft i-(-<-t»-iT-«..H^^i\jrMrvc\j'<-tT-ii-i ^^•^^•.^l^J(^JS\Jto^^ ^-^^^1-^cvJC^ic\l«-^•r^T-l ft

ft - ft ft ft

ft 3 ft ft ft

ft ft ft ft

ft .jft--^ ft c^cvl^l'r<>^^^ln»^••^>OlnO'{\»^^l^^Jo^oac>o«rM^^fvlr«^r^oor^tOlneocococ^lC^Jeo ft

ft-4ftXft ^r(^T^ooT^c^r^o^oln^^t^•^T^al^ooI^^^<XJ<ooT^t^o^<-^OTH^oc^c^c3•^r'a•oo «
«»— ftwft oo^^J«^»^oo<Er>^^'^^I^(^r^f^<^««»o«o<)t^l^^^«^cvc^JC^tc^lCVC^l^no^st\l^\i ft

*;2;*oft
ft LU ft ft ft

ft Z ft ft •
ft ft ft ft

*i— ft — ft r^>oin^o«>fvjc>>-t-i(^<>r--o>«jco'*i^c\JinK>oa3sr<>a3-i-tvO'*<>V'iO'0(>>o^ooo «
ftZftift f^cc<>^<Jl^T^ao^or^»^^<)^^^^<>{\Jooeocoeot^lnr^«^;r^'^OT^cvJ^o«lr^l^»l^^oc ft

ftOft^ft voajTHrij^>o^oin^o<0'>o>OvO-<3>o^-r^f^F^r^p^r^r-i^c>c>e>coaoi^r^vO'^'*f^ ft

ftL>ft<»« «
ft ft ft oj<Mf^K>rofnr^'*'^'*'<rir'>rNr-'r'*'<r-iT^r-*^r'«r-^'»'>Tr^i«iroro ft

ft U- ft ft ft

ft o ft ft ft

ft ft ft ft

ft D. ft ft ft

ft -< ft ft ft

ft ^ ft ft ft

ft ft ft ooooooooooooooaooooaoooaooooooooooo «
ftOftfvjft inoir, oiryoiriOif>oinotx\cmoir>atr\omomoLOomomoinomoin *
ft—•«!— ft «
ft s:* -aft c^ooT-lt^cvl^vJ^^f^•*•^rsnln^o^ol^^^(Ccc^^o^ocD•^^•^^^v^^!t^r^<r<rlAX^^o ft

ft — ft ft ft

ftixiftrft iiititiiiiiiiirtitiiiitiiiiiiiiiiii ft

ft (/J ft ft ft

ft ft»^ft ooooooooooooooQoooooQooaooooooooooo ft

ft ft ft^ ft oinotnoinoincDtnoinoinoinoincJinoinoinoirxoinoinoinoifyo «
ft ft.<Sft ................................... «t

ft ft_ift o-o>oaT^^^c^^^^^m^n^>Tlf^u^•o>op^p^«Olco<><>oo•^^•^^^\^c^JK>to•w^llf\ln^o *
ft ft ft fV<\!ronrOroror^fnrnrotOr^i^i^f^rar^roiOt^rn'^'<r'*'*'«r ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft •_» i_; (_ i_> i_i 1—' i_> u' u 1 i_J ^> <-> V—I
—

' l-j <_ ^ s_' i-.> I-' (- i_i ft

e ftcvjft oooooooo^o^onooooooooooortoooooooooo ft

ft ftOft -.--..-..-.-.-».»•....--.--.--....-- ft

ft ft^ft ^^0'CT^0»00^00^0^C>-0»0€>0O0-C>000000^0*000*'Q'0'C*^0'rK ft

ft ftOft ««<tiX'«cox>aDco»co«'T>co^D«aj'»«DXi«>iacDX»a3'X'«cc!»'si« »
« ft _l ft ft

$ « « ft

ft ftfft riiiiiiiiiitirii iiriiiriiiiiiiiirii ft

ft ft ft ft

ft ftTS* ocjooocJoacjooo-oooc3oaooooao3 0 0ooc3o:Doao ft

ft ftisft inirviniOif\ir»inir>iniPinininiAinuiinir»tnifNir>ir(iciniAininu>ii>inir(^ «
ft f ^ f if

ft 9<^ft cuiuiooooucou<oa]CDCoct»(CODCucooocu<ucuaucucocuco(x><v<ucuaucuwc^
ft ft.JJft a^a>'«co•coa>'Ji>'»co«•lta^Jaoa>a^^aco<I^a>l»cOaLJ<x^cuao.o» ft

ft ft ft ft

ft ft ft ft

;i ft ft ft

ft ft ft ft

ft ft ft ft

ft ftOft ^^vJ•n<rx»•o'^to^^ow^vJ^n^^n<>'^»c^cDr^cvrM•^J^«'^«^^OT^<^^'0<r>r^ ft

ft ft.-.ft rifni*ir^r^f^f'»»^i^'»''r^r^'r-«-V'^r'^r'<rininit>inu»inx\u>u>if>>o>0'0>o^O'>o ft

ft ft LL ft r'»rir>i'>r>riririi'ir>r»r>r>r>rir\rir«rir»ririr»rir(ririrtririridr>r"\r» ft

ft ftOft T^T^T^.^T^T^T^T^T^T^v^•<^»^H^^r^T^<^1^T^T^T^T^T^^^T^T^T^»^•I^ ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ftftftft«ftftftftft««ft«ftft«ftftftft««4«4«««4tftftft«ftftftftftftftftft

G-42



*

................................... o
oinoLAomaDOT^r-ococD'y »Hcoooroo- r^o^^ ooco oom iHooor^ ojoj *
o -rH >o or^v^rvjK^vinr^ooecvfvu^fvjooin -.h r- in >» tH in as o cvi o o *

i-iT-ifMrviojcMCvjcvicvjCvJfMrvirvirviiH-HTH ^ ^ ^ cm rst cm »

* ft ft ft ft

ft ft

ft ft

ft ft

ft ft

ft ft

ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft ft

ft ft ft

ft ft tr ft

ft OJ ft ft

ft ft ft

ft ZD ft ft

ft ft ft

ft _» ft ft

ft <a ft X ft

ft t- ft ft

ft ft o ft

ft ft ft

ft z ft ft

ft ft ft

ft ft ft

ft ft ft

ft o ft ft

ft ft <r ft

ft ft ft

ft ft ft

ft o ft ft

ft ft ft

ft CL ft ft

ft <t ft ft

ft ft ft

ft ft ft

ft o ft rvj ft

ft ft (— ft

4 T" ft -4 ft

ft CO 4 _I ft

ft ft ft

ft LU ft r ft

ft iO ft ft

ft ft ft

ft ft ft 1— ft

ft V ft

ft ft _l ft

ft ft ft

ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft ft

ft ft CM ft

ft ft O ft

ft ft ft

ft ft O ft

ft ft _) ft

ft ft ft

ft ft 1 ft

ft ft ft

ft ft T^ ft

ft ft ft

ft

-t ft ^
ft ft _j ft

ft ft ft

ft ft ft

ft

ft ft ft

ft ft ft

ft ft >^ ft

ft ft 9
ft ft (JL ft

ft ft ta ft

ft ft

>J

ft

ft ft ft

ft ft ft ft ft

inu>inif>inu'iinininifiii>if'iocj<i><ir^ -rHr^r^r^r--(iJcaoDoor^r^r^uDCD(> o^i-tj
lntr\lnlninlnlnoJfMo^o^cvl^^lc^lr^r^^^0J^^lO4^^ltMCVl<^Joaf^JCMCMC^JfMf^

ft

ft

«
'»•<»««»«t<I^»(^c^t^^^t\o^'F»r•^-c^tBrcv^^t^l^t\<xr^«<•«'<«l^l>-»- >>

r-r^f^r^ T^r^r^ CMC\ic\i(\jCMmmo-wir(\J»^oooaDccaocDccoDcDr^i^ -rnr^r^o ft

aooooaor^i^i^i^f^coco<\iCNl'Vi^«oa?oooDoooDeooooooc'coooeotDr^'>of^ ft................................... ft

ft

ft

ft

*
ft

ft

M(^lVl^o^rv•^^^rl^•«^^(^^''^ln^<^lOT^'!^c>rvv^^a^(^lao^t>'»^Oln^o•'r•^c^l ft

................................... ft

tnrMr^cor»LOC^r^c^a•t'•^c^vr'>ocr»t^«OT^c^oDC\)^oo<c^^oo(^J'ra7<J^r1<ooo ft

ii>iV"5rr^(\j<ODinf\c3orrr'io«o(^(vii>u\or^r'>c>>0'rii\TrH'rino»i\)>oo>om ft

r^T-lC\Jr^^^T^ 1^r^»^»^^MC\l(\l«M••^•^-^•r^ T^^-^1-lMCM(\l(\JT^x^ ft

ft

ft

ft

03 CI o f\i n m 1-1 o f> rvitn^'^r -Mt^ cor^ rMo mvoofOf^-o- rvioj-^mr^coin-om ft

!^ aaKiinmo<o->3-->rf^ -^cc^M^^'00>o^o^oc\l•r-lr^1^cococococc<X! owr^o^ *
fn'V'V'»t»ir^r'ic30oocV'«-<TH»-<oeoi^r^r^t>.i^r^r^<o>o«ooo«Of^r^r^THCVi ft................................... ft

T-!Dor- p~-f^'r{Mr<-vt^Ti-f\itof\jmf\joo>oo cvjmror^r^i^€Cia5(^f^'<rf^i-i'rt-» ft

rMT-T-^OT-tT^^-l•^orv^^c^f\^r^Itn^o^^^o»o^c^o^^r^r^r^^»^^^-^^l^r^^v^v^^ oo ft................................... ft

ft

ft

ft

ft

ft

ftoooooooocaooooooooooooooooooooooooo ft

oinomoLnoinotnoinoin om omom. OLnomomoinaiAomaino ft

• ft

aj o o> ocooo aoT-fT-ifM(Mf^fM-^'«^inLn-o>OT^»^«j'X]oo> o o rH rvt *

fttiiiiiiiiiiiiiiitiitiit»iiit»iiitii ft

ftOOOOOOOOOOOOQQOOOOOaOOCOOOOOCIOOOOOO ft

in oin oin oin oin oinoin oin oin oin oin oinoin oir> oin oin oin oin ft

- .................................. ft

or^r^oDcoQ^occccoo oo-.HiHr\Jtvror^'»'*LnLnvONOr^r^oDcc>f>o oo»-ii-( ft

ft

ft

ft

*
•_' W> -J l_J <_ -J l_J L_> 1- J I.-' l-J l_l >_> i-J 1-.' •_ t_t l_> l_' l_' tJ (_> l_> l_J V_' <_> ft

3ooaoz>ou\Lntnir»ir\triininirvinininii%inininininininLnininmtninin^ *...._.>............_.............«. ft

00*0^0 O O O" O O. O Os^O^oC^O^O^^O* O O O O O O O ft

cc 00 CO CO CO CO oo CO GO! ^ co co ^ co cc^ <9 ^ co cc co cc> ft

ft

ft

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I «
ft

in in in ir\ tn ir> m a c o o o o o o o o o o o t> c o o o c ooco o o o ft

ft

o tH rvi n m <3 aj 0> ri CM •>a- ao !> CD ft

CO CO OQ 37 CO OB CO O o o o O o O O ft

r 1 r 1 r > r 1 r 1 r 1 r 1 r 1 r 1 r 1 r 1 r 1 r 1 r < r 1 r « r \ r ( r \ 1" 1 ft

•H T^ r4 «H H rH H H •H T-t ft^T^T^T-^T^T-!r^T-r•t-(1-^•^-^T^•^•l-^
ft

ft

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

G-43



* « « *
* « « #
« 9 * «
9 9 * »
9 9 9 « (v a> Ok o O4to>'v4,'« « <o « 00 « o> CM K1 » t-ri « F<> tn If) ifi «o eo « m cc 9
« rN>r^c>o<o<>ininirv^r^rvii^'^iricviin<0'0'<«'ro<>oin'«inainoorocvitf\irtOk<o «
9 9^9 <t

9 9^9 ^no'K^r^T^^^c>oo<>fOC^^lncvllO'oar^ln^^•«^^r»^fO^^•^-lvr^oo^<^t^lnr^•*o« «
9 90C9 f^^ool^^go><Jt^of^•»CJ«r^^o•«•eoo«ocvI»o^n^or^vtM^^r^(l^^^c^ro•«r?Oln 9
9 9 9 ^ CM (M 1-1 T^ ^ T^ »^ ,-1 T^ OJ CM (M tVI OJ fVJ CM OJ CM (M t-l 9
9 9 9 «
9 9 9 9 1

9 9 9 i>
i

9 9-^* in o o c> » c>> o>- ro (O lO in to i»i in in in in lA >o >c to <><> >o >»•«•« « i

9 9.^:9 inoommmii>vnir»u>tnu'>u>u\mu>ii'»mii>mmc3t30D>or»^rtr^e^r^c^oooc5coci} 9
« 9^9 CM o o in in in in in in m mm in in in in CM CM CM CM CM CM CM T-t iH 1-t CM CM CM CM CM CM CM CM fsj *
If 9_c;9 ................................... (1999 9
9 9 9 « f

9 9 9 9
« «^9 «-T.»-c:cci_ci>«^-<»«'»'<i-«'acxr\t\cxfvo»f^i-o»f«c\c\t\{\,«x(\c\ 9
9 9Z9 CMP^f^tc«>a5cc>eof^r^i^r>-r^iv.f^r^CMCViCMfMCMr»imD'«s-'*CM»<Owoo«oc5cooo«D 9
l> 4'^9 >OCDOOOOOC3C»OOC30CJCDOP^r->l^r^P^<»OOCMCM''»'P~CD«DCOa30CIOOOOtO 9 I

9 9-<*9 ,11 (

9 9 9 CMCMCvjt»^(nMinini*>irii*^r^fOK>fOt^CMtMCMrvscv)fMfvj?or^rnf^r>tnrot^ 9
9 9 9 9
9 9 9 *
9 9 9 >»

9 9 9 9
!= 9 9 9
9 9 9 9
9 « 9 »Mm»Hmr^O'-imet>-omtMCMOf^cMtoo'<a-i-icMoooTHiHi'-»coomm>ocor^'orM 9

999^9 ................................... (I

>> 9w9 oo^O'0^n>ocMomo^o<TT-tc^mT^^rl^ar^c>CM(^^c^Irv«c^lnt'^^~'a.^T^c^JC^(> »
9 - virf m^o^OT^:<^(Mr^mcM^^m^^of^^^c^^r^oc^1-^T^>c^co^^Jc^^lJ^^o(MCDlI^cMm 9
9UJ9 9 r-i T-irVJCVirVJiHi-tTH iHiHi-ICMTHTH-rH r^1-lT^(MT^mCMCMr^T^t-l 9
9 9 9 9
9 3 9 9 9
9 9 9 9
9_19'^9 r^JWT^rMCM^^^^^>-lOC^CMr^^r^^^^n'r•^^c^<>CMm'rfM^cl^'rvc^^^•I-f^•<rT-l•^^cvl »
9-<i9i9 <rrMmeoa3C^Wr^mx^CM^vllnLnLr\c^>^o^'*^^r-leomrnaoo^ol^lr^cMr^r^1-tT^•^-l 9
9»-9'"9 rvcvcMCMCMCVCMC^^<Ml»>tnrntn^or^lnc3C300fxl:T^T^^»^c^eofvr^^vr^pv|^f^.^vr^ 9
9ii9C39 «
9 UJ * 9 9
9 Z 9 9 9
9 9 9 9
91— 9'-^ 9 oo^MOCMCM•r^l^r^r01^oo>o^o^o^^CM^orocM1-lCM•r^c^^^m^-mCM•<^^|^tor^eDrv *
42:9X9 c^r^CM^o<>m^nf^^^^ooor^^^r^Tr{M^oro«rc^Jco^o^^'^••t^'0^^ocM^^toro^^^o 9909^— 9 oo<B<I^l^^v^^>1*•«rK>CMCMCM•I-l^-^t^r^^or^c^c>fV!CMm>ol^^o^o^op^f^^^p^r^^v^^ 9
909-<a9 ^
9 9 9 rornfOrororoPOi^roroporor<^i>^fOrocMrMCvirvitoror*^fnr^-*'«T^^ 9
9 Ll. 9 9 9
9 O 9 9 9
9 9 9 9
9 CL 9 9 9
9 <t 9 9 9
9 9 9 9
9 9 9 OOOOOOOOOOOOOOOOOOCDOOOOOOOOOOOOOOOO 9
9 09rM9 momomomomomamamomomoinomoLnomamamoinom 9
,»i-.#f-9 ................................... if

9 5: 9 -49 cMforO'r'<rmm>oor«-r^«coc>r>.c3aoc>>e>oo-H»-ifMCMtn(n'V'^!nm'0>or^p^ 9
9cr)9_i9 *^r*^•*•*"*^>r'*•<r•«•*"*•^m^iJCM^y^^^nfonto^Of0^nlOtoK^ 9
9 «— 9 9 99LU9I9 iiiiiriiii iiiiiiriiiitiiiiitiiiicii 9
9 1/5 9 9 9
9 9iH9 OOOOOOOOOOOaOOOOOOOOOOOOOCDOOOOOOCriOCD 9
9 9 91—9 omomomomomomomomomomomomomomomomomo 9
« 9 ........•..•..•.••...•..»•.•...»... V
9 9_i9 cMCMm^o•*^mm^'<}f^^^flo<x>t^c^<oeJJc^c^^oo«-«r^CMCMr>m•«-mm>o•OP~ 9
« 9 # irir'^^^r*'r'r'<r^^r'<r'r'r'^^r>JCMCviCMfnfOrntor^tnrnrnrornrOf^rnin^ *
9 9 9 9999 9999 9
9 9* 9
V 9 9 l_> <_) i-J (_> t_> <_> <_J l_t t_> O (_) LJ l—i <-_> LJ 4_> l_" ;j O L_' LJ i_> l_J C_i i_) l_« <_J O i_' '—f 9
9 9CM9 mmmmmminmmmmmmmmmcDooooooooocDoocDoaooo 9
9 909 .»...-...•,.»•.». .»,«-•..»-..•..«»-.•- «
9 9:^9 oc^oe^c^<^c^c^oc^c^c^ooc^c^ooooooooooooooooooc^ 9
9 9 09 Joi><x><i>co«>«o-a>«najeoco'Sja5<a^O'OOv^ooo^ooO'^^Ok0^o>ooo^ 9
9 9 _1 9 9
9 4 9 9
9 9»9 lirlllllllElttllltlt llllltl lirilCIt 9
9 9 9 9
9 9'H9 0C3 0OOO0aO0 3C3OOoaO30O0OCOOOO0C3aOOaO3 9
9 9C39 oooooooooooooooommmmmmmmmmmmmmmmmmm 9
9 9:^9 ... ................................. 51

3> 9tj9 (J^c^o*c^u^tJ*cf^(J*^>C7^ty*CACAC^^>^J*c>^^u^cJ*CJktJ*c>u^t?*cf*o*u^u^cJ^t/^o^^A(^c7^ =0"

9 *Jj9 coaj<»«Ocuooco!»coeococoa3<»-xjaja3oacoco<»oc>«C'«xieoqe>i»eo'X*oovo» 9
i» 9 9 1?

9 9 9 9
* 9 « 9
9 9 9 9
9 9 9 9
9 9Q9 T^CM'0'rm-ot^«c^01-^^^Jro«rln^o^^5C!^Ot^fM^n"l^•'n>o^^«^>o•r-^cM'n'rln 9
9 9 •-•9 C300C3C30C3C30»-liHi-l-rH»-»«H-i-lT-lr-lT-»CMrV|CMCMCMiMrM(MCMtMr^f'>rir»IMf»^ 9

9 9tD9 v^r^T^T^^^T^r^T^r^^^r^1^r^t-^»-l^^,H^T^1^1^T^T-^T^•r^T^1-^T^«^T-^^^r^^^I^^^ 9
9 9 9 9
9 t 9
9 9 9 »9999999999999999 999999&fti»9999999999999999 99

G-44



« *^ * *
« « * »
« O * •
>» ^ « «
« « « <c oo « M « (» cv t>. M e%t ri M IN <« s-v^ « in <e a> ><) rf« if\ (A o «o c^ <B (> CO 1*1 «o «
* o " « <\J<>c>ooT^c^^r^or^cvlr'lT^<><>rMr^o>cor^«o«->ol^oo<><r<orot»^(^^CMrn•HCvJ^v «
* •Z'* *
« 6 ^ « Trr^oof>-rO'0^0'OC^JO»r»-c^<rl^Mr^r^tooor^ooK>^otn^O'Of^^oof^^o^vi^^l^or^ «
« * fr * «mo^eooc\j»-i'Vo»p^amcMO(V'«--.-iooif\'«-inooi-i*irv'>oooo>'r^iov<omfM •

* * « «
« « • «
« «r « *

V ».^£* ^^^^»N0Dtoc^o^rou^ooll1ln^nlnlnu>lnu>lnlnlr^lnu^ln^oln^^\lncJO^D•<)^^ o

* * 43 * ................................... ^
« * * *
« « « *
« » « «

« V — i> aj«D<tja?oooorN<oi«\<ooc50C30ooc3aoc»c30oc3r^r^r^r>.r^«Doof\jrvi'«- p
0 o <J « ------------------------------------ «

« « « *
» * * «
« 4> « «
O ft «t «
« ft « •>

ft ft ft ft

ft ft ft c^'OOln«a^»c^l^\oo<^3t^>^x>o«^rlx^a-t^<>^^T^o^>o•<rr\J«r^^^T-»a>a>c^^^ *

ftftftj^ft - - - . .............................. o
ft ftv^ft rHor^or-^r^i^ococvjOLnr^vorMcvr^oocDTHovoo •rH^'r'Oooor\ncD(\i «
» -ftUl=> c3THf'-»>oor^t^r'^'^a^THco(\j^rr\aovorAOooc>^'^r^-rHNr<\jt7>c>'rHr'it>aoor'\ «
fttnft ft •r^<^^^^^rM(Ml^iT^T^•HT^T^CM^^J(^JT^T^1^•r^ T^T^•^^r^JT^T^ 1^r^•r^cMT^r^ «
ft •• ft ft ft

ft ID ft ft ft

ft ft ft ft

ft-4«x« T^^^»^^^>TLn^^^coco^olncoc»of^^ol^«"lnlnL^u^Lr^c^^o*^t^^-^co^^lnc^o «
ftl— ft»-ft l^e^l^^^f^r^f^f^ix^x^^c^J04f\lfnc^lfVPJrnt^^O^'1rnr^rnooQocv^•l-l•.-^r^ooo ft

ft:£;«Oft i»

ft LU ft ft ft

ft Z ft ft •
ft <^ ft ft ft

ft h- ft-- ft oasntoeot>amo>j«0'0(Ma{vioj(Minmcoo>o>o>oo>or^rMr»tooj^{Mcx}ootM «
ftZftXft ^>Trnt«^t^eD^oc^^Olnoc^J<!^o•<r(\JCVlln^ol^f^r-^-rv•«rCMf^r^^^CM^Bv^^^o•^^ ft

ft Oftw 4 l^^^^--r^^o^o>ooooooo^^co^^r^^o*•^^ocJr^T^r^H»-^^>o(^r^<^r^^cvlln^o^^>o ft

*Oft<l«
ft ft ft ^r'*-^r'<r-<r-5r-«-rnr^ratntOfOroi-nt^toi*^r^r^rnf^r^rororvj(\jw «
ft u. ft ft ft

ft O ft ft ft

ft ft ft »
* Q. ft ft ft

ft -<a ft 4 ft

ft ^ ft ft ft

ft ft 4 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ft

ftOftCMft oir\oinomotr\oirsoinamdr»omomoLnoiAomomomair\oma *
ft»4(-4 .............................. ..... 4

ft — ft ft ft

ftujftfft iiiiriitriiiifiirriiiiiiritiiiirtii ft

ft UJ ft ft ft

ft 4 -.H ft ooaoooooooaooooaoooaooaooooooooooao ft

ft ft ft H- ft moincinoinoinomokr\omomoir\omomoinomomcjir»omom ft

ft 4-^4 ................................... 4
ft ft _i ft r^ooooo tJC3^-iHC\i(\jfor^-^'^mm>oot^r^<x>eoof>cc>cooo cjc^^^cmcm »
ft ft ft tnr^r^rnr^'r-<y-^rr'*^r-«f'<T^r-^-«--^'^-<r-c--«--<r^r-^-«-rvrvjW *

ft ft ft

ft ft ft ft

ft ft ft «
ft ft ft ft

ft ft ft CJ l_> t—i '—l <_>_> O >_) CJ CJ !_•(_> (_J (-J i_l <-J l_J !_> UJ U_' l_l (_• (_> l_J - .l L_> ft

ft ftcvi* oo.ocjoooooooooooooooooooooirvinmminir,j»tninir> 4
ft ftOft - ft

ft »:?•« OO0O300~>0OO0OOC3tDTlOO0O00O000O0003CDO^ 4
ft ft O ft OS J>- O t>- J> O O v> ^ O O O O C> O O O* CN t> O ft

ft ft _l ft ft

« ft ft ft

4 ftrft iiiiriiiiiititi ciiiiiiFiiiriiiriiit ft

ft ft ft ft

ft ftr^ft oooooaooooooooa-r)oai.3aaoocDOOooooooozDO ft

ft ftOft intnif\inininintr\intnininuiiriinininir\iOLninintr>(r>inoo3o~3oo ft

ft 4^4 ................................... 4
ft ft<_)4 CJ^L7^C>Lr^C^(^C7^0^C^L/^Lr^t^t^l^Lr*L7^t-nL?^Lf'tJ^Lr'L7^Lr»L7* t-J L_) LJ C_J t_J LJ 1 ) l_J C_> 4
ft 4 ( « t»\oco'^joQa3'iicocouoajcDa>x><i),OTija>»a5CD ifgoajOOO»<>c^ ft

ft ft V ft

ft 4 ft ft

K< * 4 ft

ft ft ft ft

ft ft ft ft

ft «D« ^o^~MC^OT^CM^O'rlX^<3r^lO^^OT-^(\l^«^'^rln^or^!^JC^Ov^(\J^n'»l^^'0'^S55'0 »
ft ft.-"!© r^r>rll0^r'r^•*•«-•<r'r'r'r^r^nu^^nLr\l^^lnlr\lnll^l^l<>^o»o^o<)^o^o^o><>^o^^ •
ft 4U.4 "^^MMvjM^'^-^^TsrNrMMSjsr'^'V'vr'^'^vsr'V'vvrNr'^'VNj^jsr^Nr"^ o
ft ftOft T^l^^^^I^T^r^T^T^T^^v^v^^^T^T^T^T^T^T^^HlHT^v^t^^^^^^^T^l^T^^T^T^T^ 4
ft ft 4 4
4 ft ft i>

ft ft 4 4
ftftftft ftft4ftft44«444«44444444444«44«ftftftft««ftftftft ftft

G-45



« « « «
« * « #
» « « *
« • 4> «
« # « coi-B+m o» «o c> in CO in €^ Ok c» 'Q « » i-H cv >o a c>- in o» ac >o iri ev''irif'^;o'-^ «
« « ^— » -OtHCvjpnrvir^fOLO iHOOt^fHr^ r-Jr'iin ar^>o o.ooo -r-t o -iHinmnroin thcoo »
* *2* ------------------------------------ »
>» m^>^mvT^lJ^^^(^^OT^^»^^(^K^^vOln^o>oou>c^^voc\llf^<»ooaoo<^^ln^c^J *
* » cc « (\i'.-»co-<r omvO'a-^j'Occ ^-iTrao ororoorvjco cvjoccincvja-j^r^t^o cvjiaoj *
* • * CM r\J -r-l r-l -r-S ^ T-1 CM (M CM (M -r-f fM CM fVJ tH tH tH »H *
41 « « *
« « « «
« « « «
« « " « ^ac>^o^o^o^r^r'r•*cx>cocol^^^CM>oc^<rlnc^oo^o>c>c^(^^a^^^^rnK1^o^OK^lJ^ «
* «\^o ^^f^r^p^f^a3CDcoooc»~r^r^eDODC^o•volnao^ntnlnIr»ll^l^»^>l^>lnx^lr>lnl^>ln »
i> if ^ * <M (M CM (M CM <M <M CM {VI cj CM CM (M CM 1^ rn •<r cvi o o in in in in in u> in in in iTt i/> tn CM #
« ...-....»............»..,,......,,. #
« « « «
«r «r « «
« « « «
« « !i»^ivt\(\t\c\t\c\'<.x<'<<ir{>-^»-i'»-»-'«-'Ctc:cc:c'<»'»'«"a'«'»-<»5jc\ «
* *z* CMl^^^O^^«c>«oco*Doo«oeor^^«.r^r^p^oCM^^^^«oeocoaJeof^^^p^^^lvt^l«^lvCM »
tf tf — tr r^«joDODOD«i?eo«D<x3eooooooDeooof^oro-«ocJOOOOoaoc30000oor» *
« *<i* - - . - 4
o « « rOr^rOf^t<irororoi^r^t^tnr^(^t»it^r^r^CMCVCM»^, r^r^tritorif^totor^ *
s> >> « «
* * >> *
* « # 4
« « « i»

« >» >» «
» « « 41

o « « c^r-^lnr^«c^CMr^ln<Joo(Mc^u^c»^>vc-~^oa^•«•u•^c»rM^M^^c^<orrc>>ll^cJr^'aoo «
* *-^* rysoccj'»c>D'«THCM-riininc>ioc««ir(CMTrin''r4a'accinorvr^cv^-^ •»»«x* «
» « * oocy^f^or-Tfni-ir^oorv (mct- a t-t cj o> cj vo r\ o -"j- (\i vo ui ^rHaca *
* t>'a-omr^r^f^Lnr^oooa3CMOr^r^r'^r'>\OJ')r^coooc7>a3U\CMOT-tr^<oc7kCMao <>

oi/}")" » CMtMCviTH T^ T-l1-^t-(<MT^•^^•^^1-l«^^<Mr^T-»^v^r^«^<^^^r^T^cM•^ »
* » * •> >>

* 3 * * »
* * * *

*<x«X* ^o^o^^CMT^T^r^o^^oov^T^^rln^o•Hcof^^o>C)T-tT^^o^^^^r-^«J•^nLnln^nlnc^r^J *
*(— p~r>^«^tv|vr^p^f^r..r^r^f^f^r^ivi^{\j^^^^{\j(\)CMrM(\(CMf^Mrorit'ifnr'iTH *
>> ^ < o * - - ................................. «
» Ui » * >»

* z * * «

I— > ^ * «riHacMt-i»-iinoorocMmrooocM\oinooto'«-fomtninin«»o>o>o>o>o>or^o a>»2*x* ^Ol^ocM^omr^•^(n'ir«rr^^^c^oo^c^r^ooc^c^c^c\JCMrML^^^o^^^^l^l^^^^c^ *«o*^* %o>oi^r^r>.f^f^i^i^r^r^r--t^>o>ONO<»oocor^in'*'«-'>r'«f'*rncM'r-t»-«'H.rH-HT-i-» «
*<j«>-«t=» ---------»------------------------- a

* U_ * * #
« o « * »
* » * *
« a. 4 « «t

* -a * * «
* s: 0 * *
* * * ooooooooooooooooooooooooooooooooooo *
« o»CM * momotnoLnomoinomoinoLP. oinomoinoinomomomomoin *f"*!-*

r^'V'^inin>o>orv. r^»coc>c^oc3T^^^cvoJ^^^^<r•*Inln^o^o^^^^<x3lS^c>c>o» *

* •— « « *
«ui«i>9> rii triiiiiiitiitiiiitriiiiitiiiiiii «
« in « * *
i> »-^C' ooeDoooaoc30ooooooooc3ooooaoooocjoooooa *
« o >> f— • oinoinomoinoinomotnoinoinoinainoincjinoinoinoinoino »
« ................................... 9

* * » infn!^iOf^fornrnr^Kiror^rornv'«^sr'<f'^^^'«-^r^Tsf'T'*'*^'«r'r'r^tM *
o w « >y

« « 9 «
« «t V

tt « * «
» • W l_) (_l _»(_ l_J l_l l_> I_! l_r 1_» (_! I_J '_J l_l l_l V_ w 1_ '_i L I.J L_J l_> W
* *CM* ininintntnininintnininsninininmLnininminLninininintnininininininLno *
« *e3* - 9
* «2* OOOOOOOOOOCDOOOOOOCriO=>CD03CDOOC50000 0 0C3t-l *

« «t _J * *
9 « « 9
4 « I « I I I I I I I I r I I I I I r I I I I I I I I I I I I I I I t I I t I #
« 9 « «
» «th* c5oaooocDooooo:DC3ooooaaaoci~^oooo~)ooooc3 «
* *C5* oo~oo300QOooooc>c;c:)Oooo:Doc:ooococ.croooin *
* ................................... ij

w >> V «>

« i> « «>!«> »
<i « « «
« # « »

9 *i •— « t^f^t^r^r^^^^-r^r^a::'c^>cccoa coot'CECI>a:^c>o>c>c^c^t^a^c^c^c^ ocjcjoocj o

» «C3« ^^^^^^H•^^^^-r^I-^^^^^^T^t-^v^I^T^T^H^T^v^^^^T^T-^•r^T^T^1^^^ t>

« * * *
« « » V
>» « 9 «

6-46



*
*

•
4t

ft

^ *

* ft

ft

ft

ft

ft

* ft

ft

ft ft ft

ft

A
ft ft

*

7 ft

ft A
ft

It

ft

1 ft

ft

ft

]^ ft

Li- A
^3 A

A
^Q_

ft ft

^ft

A
^ ft

ft ft

A
CO

A LU *> ft

A

1

\
A

t|

ft

* ft ft

* —

I

*
1

ft ft

I?

ft

LLO

0

« « « 4r «

c^o^^fM^OT-fCVJT^oa5a3r^^M^^^^co«-^mr^c^ »-» tH o -r^tror^r^unoro

•c^•t-lr^T^CMOJCMC\|{\lr^J<^^T^•r^^^ »-H-rH.rH(\icMf\i(\iT-i^-r-(rvJC\ic\i»H-rH

lnlnlnLn^c^c^r«r^or^c^^o^o^o•v•<T^<^-cDoooop^^^^vJ^oc^^Lnaoc^o•c>c^O'

r\ c\ i\ oo c^ r^ T- » 'X >* c\ t> «\ c\ tx <\ «\<c •« « < -c ir {> t-i»- »-,-w- »-h_C'C c c
cvirviCMCMmna'^ -^r ojt^ooocoaDcccocoaocor^r-- i-tr^e^o (vjr^i^cDcocoeoco

rjrviar^o o o t tH'^'s-mot-too -rs vo in oi^« c\jor>-<r-^r^f^r-
l^^^^oc^^^^OLf^'-^o>lJr\ln^^^^J^^T^•r^T-l^^OT-^T^r^^lr^^~ ar^r^ir>inco<x) tHtHt-i

oo> 1-im'^vor^r^ -o>c^or^r^r^r^f^r~.f^r^ r^r^r^vCxa-occcoao^o^oiAin'<r-«r-5r

OOOOCOOOOOOOOOOCQOOOOOOOOQOOOOOOOOO
omoinoirxoin aLnamoinoinomoLnoinoir* ainoinoinaifNomo

I I I t I I I I i I I t I I • > • r I t I I I I r I

ooQcooDaoooooaooaooaoooaooooooooooo
in cn in o in o in oin oin oin oin am oin otn oin oin oin oin e>in oin oin

~i i_' w; L_ _> w --J » I- — ' L_' t^l L_> (_-• '^J l_J

O O O TJi. O o O O O* O- O t>- O t> O O O O Ok t> O O O O- c> o»- o

I I r I

o a o CD o 3 Ti o Q a o o o a c o o o o c: o o a 3 o o o o o o o o o
ininLninLninininininLnininininLnininLninininLntninininininLOininininin

v> O O CA 00*0 0<J*OU*OCJ»OCf*0*CJ*CAO*OCT*l>0* O t> t> t> CJ» (J*

vC'^ajc>OTHrvi-n'<rin-or^33C7>OTH(\i"^Trn>Of^coa'OTHrvjrn-^in-o'^cc^o
o o o o -rH T-» iH r4 r^ r^ o , cvj CM (V <m (m <m cvi <\i to m f> m m m r> m
U) u\ u> u> u> ui u\ 111 at ut ut ut ui ai m isi ji ut ut ui ut u> u< in ui m\ \i\ \i\ in u> ut a\ ii\ u« ut

G-47



« * « *
<» « * a
« « * *>

» « « «
* « » ««c;QC>io>o«o>cv««<>rocoocc>Jcwr^i*if-riO!>wro<eo><j<\!«5a<>ot^cvi<»ci *

ft *z« ----------------------------------- *
« o ^ <> {>^o<>l^o>'0(>'00•*o>o•««oor^Jr^»^oc^lC^lfVl•^oo^^^O'0{>oeD^^>a^vr^o *
* * (X «> r^•r^c^o><>trftn<)0>wro<)r^ovo^rf^)C^^tn^^l<^<)r^o«»ow^^<^f^J^oo>r^•^r>o •
« « « i-ifH iH ^ ^^t-^1-•tH.-^CMr^^c\lc^i(MC^J1-l•r^r^T^ i-i »-t rvi cv cm «
« * « «
« « « «
» * » *

* u>inu>u>inuittiaiu^UAu\u^inoo<xj>of^^r^r^r^t^cotocDCDr^t^r~eDa3c>0'«ir «
» « — t> tf^ in in lA (A in in ir\ <xj CM c>j CM cv (V •iH th th CM rv) tvj (V c\i oj CM rvi cv 04 cvi CM rsi to rt «
* * x> «
4> « « «
* J» * *>

« «< « «

« *z* p^t^f^r^p^p^p^r^CMCMCMCMCMKirooir^CMi^c^oooDeDODcoflOcoccp^^viHr^r^ *
tt 1^ — p DOOoc30oai~~r^r»t^r^oDcorMrM'<Tr~^eDCDooooa30D<x>a30DODociec«Deor^'0 »
ifr

...................................
« i» * tnr^inroinfntOtorvscvjfV3CMCM(Mfvj»oinrOrnfOiOi'>rornrOfOrOfOro^ *
i» >» « «<

w * « >>

O « lit <
« 9 * 9
>> * >> *
« « «
* o * or^^oln^^OlnT^cMc^r^L^^corvJ(^l•<»^^lu\>o^-^«•vtl^^M<\|r>rocMoaoll\^oc^oou^ v
« ^nc^<>.l»-i!n;M*r^x^ir^^vl*fl^H<^l^f^>Cr^*ou^*!^^fv^ cvih »^ •h ^ xc r". oj *«**J.9 .................................. . ^
« a30VOD-Tf^'^T^cjvr^(^r^r^tMin«tna'rHoin»HTHC>r'itD><)ri'^x-i(\jij->>0'<j£c «

^lO* V T^1^r^•^^^^T^(MCMT^^-^1-l r^•r^T^nmCMrVI(M^^T-lr^T^T^T^^^•^^(VJ^M(MCM1^ «
» . I» » f
« 3 * * *
« « >>

» _l » " p-»ocMtnmrorO'v(\jcMCM-t-i ao rMmaoin-<-irMm«3CJOiHfMoroooo>of^nD «
* ^t*!!* tn•l^CMlnLnlnlnc^cM^^r^^^«lLnT^T^ooo^o^o•^CMI^'-^v^t^T-^^^T^T^w^lnr^o *
m »— * — » CMr^mmmrinr>T-fDC o a o -r^ t-io oof^r.pvr^r^r>.rvf^r^c^r^r^r~f^(^r^CM *«z*o* ................................... «
* UJ « >>

« z * * *^ a « «
*(— ro-«HaO'>o>o>or^DCMrviorvjf*iwocMCMm'«Hmcoooooof»r--ainajr»tO'<}Ot-( *«2«X* l^alor^r^^-^vTrc^*«roo^o^nln^oror^^or~(^r^CMCMCM^ot*^•<!^^ocMCVl<^r^^ooc^ *
» o 0 * ^or^lCMT^T^^^•r^T^coc^>c^c^CMr^lln^o^^^oo^o«^^^^^^^^r^r^^^|^r^>^^o^o^oco **o*-«* ------------------------------------ *

» Ll * * "»

« O # » *
* * * >>

* Q_ » « •

* 5: * * *
* * « ooooooooooooooooooooooooooooooooooo *
* tj>>rM* inoinomomomainoinomainomainoinainomoinoLroinom *
-tt-.*!— 4 ................................... i»

>> 5:. « « >or--r^cocot<xe^o<»c>£>co»HTHCM{MrorO'r-*inin>0'.or-f^<»co?j^<>oo«-»-iH *
4CD«_i* •*-*'«--«-Tr-<r-«ru^rviCMfMrntorar^tnrnr^(^rOrnr^iOror<lronfOrnp^ *
» « «t ««uj«i« riiiittiiiriiiiiriiiirririiiiitt(»t «
* en * * *
* >» T-t <i oooocaoooocooocDooooooocDoaoooocaoocjcj n
« « * (— » oinoinoinotnoinoinoinoinoinoinomoinotnctnoinoinoino >
U O -J 3 ................................... «
* <>vor^r^os:cpc><><s!'cD<>t<>ooT-»-i-iCMCMrArn^'*'intn'<)-<jr^»^«x>cD<>c>oo^-i *
* « * •«f'^'r*^^^^^rc^^CM<MfMlOr^^O^^(Oto^OfOtOl0^orOf«^^orOlOfO^^ >>

o o i» «
:» « « >»

« 4 « 4
* « « 9
9 «> 9 <_r C '_r CJ (_> I.J l_' l_> (_' l_l l_' l_l l_J >—> t-J C_l (_> l_' 1—J C l_> t-J >_> «t

4 4«M* oooOoooointnininininininmininLnininmtnmininminmminmiritn *
4 4t34 . --.«.- «
4 4:z« ^T^•^^^^T^T^T^r^^^r^•^^•r^^-^^^^^T^T^T^T^T^T^T^T^•H^^T^T^v^T^T^T^T^T^^ 4
4 4 o 4 o t> Oh o cN c> o 0*0 0 o* o o* o o ^ o <^ c> o cy^ O O O O O O 4
4 4 _l 4 4
« * 4 4
4 414 iiiiiiiiiiiiriitiitiii iiiiiiriitiii 4
4 4 4 4
4 4tH4 0 0 00OQ0Z)00 0O0CDa3a30O0aa0tDOa03a00000 4
4 4t34 inininu^iAtnininoootTocoooooc/oooaoriooooo-rcDoo 4
4 4^4 • - - - • - - - - - - - ....................... if

V >>t_>4 LJCJCJ^JOUCJOT^^^^^-^^1^T^^^T^T^r^T^r^^^T^^^T^T^^^T^w»^I-l^^r^ s:

4 4 4 V
4 4 4 4
<= 4 4 4
4 4 4 4
4 « 4 4
4 4 04 T^rvl^ov^n^O'^S!C>OT^cvi^n'rln^or^wc^OT^cM•o•^ln-o'~^«>c^ar^,'M"0'^J^ 4
4 4 4 Tr^r'<r'T'S-^r^'C'^iAinu'*ininu>inininiii>o<>'0>o>o>o»o>o>0'<>r^r^f^r^r^r^ 4
4 4 U- 4 u\u^uiuiu\uiu)U>a<U^uiu\iiiliiuiu^utuiaiutuiu\utu\utuiiiiuiuiuiaiuiu<utui «
4 4C34 THI^T^•^T^T-!r^7^^T^^^T^T^^Hr^^HT^T^TH^l-^^^IHT^^THr^T-^T^T^ 4
4 4 4 4
» 4 4 4
4 4 4 444444444444444444444444444444444444444444 44

G-48



* • « *
* « « •
« • * •
« * » *

* > ^ «• *THrot^o>^ino>THo>i^rn'*'r'<rK»i^ininoi^<oi^>ocvirn>oo<>r^r-^o>o'«-in<> •
« *

* ir>co (M'V'0-<rojc3r^Lr\nfvj-'H(\jr^mro<co oj-»rir>r^t-^c\ifMrvjncvioo-^<\joco »
O «c « CMi-l'r-li-IOJrVirMCVI'rlT-tT-li-l'C-ii-t'r-f^i-t x-l-rHTH-rHTHrVJOJC\lC\JC\JT-l-r-».r-«-rH^ «
>» « « *
<> * * *
« « «< «

o ^ pj o o in lA in u> in in in in in in in in tvj CM <M <\i (M fvj oo -.H cvi CM cvj cvj oj CM CM CM «
* » C * .................................... if

« « « «
«> « « «
« i> « 4i

D »-»-^«-t_cccC'<»-«M'<»'«i»'»->»!\c\rvC\t>c>or~-»-otxif(\«\t\(\txrv *
* *sr* >ocMP^r^<0€oooct>ooivE^fv.r^rv.e^r^r^CMrMCMCMC\irnroo-«»-'«rcMr^<><>o»co<o<t) «
f f^\c>oooaacDOOOocjoc30oi^i^r^rvr^a3<ocMCM'«-r~OD«o«o<i3eDcoco *
« «
* » « to«MCvJCMr^fOt<^i^r»iiritoroi'>ior^rOJ<icvjryf>JCVfMrvj(vr^ror^fO *
« « « *
« * * «
» <» « ' 9
4 « « «
« « «
* <» » •
« « « ^<rl^^«>r'^f\^^«c^omoc^1-^^'^r^tJvrvfM^-^l'>r^^o^^c^t7>c^rMf^u^f^mtMln^ *
« i^1^^eoxrlf^r^>ol^^r>•*^<JlAfOlna;^. (»Hci(Min<><>tO!-rHrn<ito<swc>c>oC'>ot^<3 *
* *"»JL.# ............... .......... «
» o ^MeDl^^o^^•l^^rv^n^ooo»^^oc^^^Moot'Aoo^or^cor^«rnoo<of^^^'T>o^o<>CJCMv o
=> •*cc» '^^^u>I^^MlMr-^^^oool^l^>u>f^c^^^•<»5>^o(Mooao>^a^c>aJ'^•«^I^^r-^^c^cc>l^^o «
>>yjff * ^THT-((\J<\»(MCMCMrvlt-4'rH-rH-<-lT-tTHl\J(MiH-H^ TH^iHi-tritnCMrMCM^^HtHiH f
W « «t «
* Z) > •
« O « *
>> _i o * in^r mx>ooTj-r^mro i-»o> rviroiomrivin^'^THor^inrvonf^coorri^rvo^ •
* <*X4 vO>0'r>oac>r^fnrnoo-tHrviinu^ininc>THinincMin>oatHCNa^oin"<rc\i-r4T-t-t-io •>

« ^ * o « - - • - ..........o .................... >
* UJ « Di «
* z » * *

a
*H-«'~* col^<»•r^orMcocxJcoKl•rt0^o>o>o<orvO^<roo^^^n^^^^»^lnco^o^^ooooo «>

s? 'Tr^ or^ cooot^eo or^ r-r^ to ror^>ococvjr^ oo^r TH>or^Ch iHOJCvir^'r «
* o * o «cor^«otniA'«»^-«-tocvj(\i-«-i^'t-iTH^C}^ooocMr^Ln>or^>o>0'0«f^r^r^f^r>- *

* Ll o « »
* o * * *
* * o
« Q. « >» «>><»** «
* X » * *
« * > ooooooooQooooooooooooooooooooaacDooo *
«i_)*<\j« amomoinamoinaLnoincDmoinoinQinoinoinoinomomoina «*—1*1— * ................................... «
* * <x * CMCMt^r", ^r^inLn>o<or^r^«co(>OkO<»c>t>^oO'r<-ritvcvt^rov'%rintn-o<>r^ *

« —• * * »«Ui«i« iiiirriiiitirtiiiiii tiiiiii iiiiirii «
* cn » « «
* ocDaoooaooooc!ooooooaoaoaoocjoc?ooc3oooa *

«c inoinoinoinoincr. inoinoinoinoinoinoinoinoinoinoinoinoin «
V 4 -019 ................................... 9
* ^^^vlCMr^^^^•*lnln^o>or^r^£oa5c^c^eceoc^<^c^o^^^-^cMCMrnf»>Tr«•lnln>o^o «

W «> !p 9
9 9 » 9
9 9 9 9
* » * »
9 9 9 e.i (...' e> i-J i_l (.J (_> i_' LJ CJ LJ l_J l_) I—/ l_. I_» (_( U.-' (_J 4_i (_> iwJ LJ l_l '_• I_i 9
* «rvi* invninininmmtninminmmininininooooooozjoaooiaooooo «
« 9t5* 9
* 92* T^•r^»^T^v^T^l^T^T^^^T^•r^^^T^r^r^v^rMrvic^ICMr^lcvJCM^^lc^J^^lCM^vJ^vlCM^o^ 9
O 9 O 9 O O O O O C> C> O O O O o O* ^> 0» ^ O O O" t> <y^ O O O*- O O* C> 9
9 9 _1 * 9
9 9 9 9919 itiiiiiiriiiiriit»iiiiiii!iiiitiiri 9
9 9 9 9
9 9 -rH 9 O O O O O O O O C3 O O O O O O O O 3 O C3 O O O O O C O O 3 ZD O O r) O 9
9 9 cj 9 c o ,- -1 o o o o o CI' a o o o r:> o o in in in iT. in tn in in in in in in in in in in in in 9
9 9^9 • - • - . ...... .................... f
f '?(_J9 T^^T^T^t^l^T^T^T^^^v-^^^r^T^T^T^T^t^T^1^T^^^^»-^»^T^I^^T-(T^r^T^T^T^^^ ?t

9 9 9
9 9 9 9
9 9 9
9 9 9 9
9 9 9 9
9 9C59 >Or~>aOC>OTHCM'^'rX\«r^CC3>OiHCMrO'rXV<>^-«!>CD'rHCMrn«rXl>Or^ajC>CD 9
9 9>->9 I^r^p-r^c03ia:'cxjcuoccoac>cccocr> o c^oc^oc^oo-c^ aaocjcjacjcJCJOi-i 9
9 9U-9 U\Ulll^U^U^U)U1Ulll^U1U\UtUtUlU«U^U4UtlJ\UtU^U>U\111>U^U>(J'0<0>UVJ^t.><O^L>>0 9
9 9<J)9 T^v^T^T^T^T^T^^^T^•-«»^»^Y^^T^T^^^^^T^v^»HT^^^^T^T^7^t^w^^T^r^•^ 9
9 9 9 9
•> 9 9 99*9 99999999999999999999999999999999999999999999

G-49



* * « *
* « * •
* « * *
* !> # «
« * 4 rn o <> »n « c>i <^ iO Ci in !'rit>- ifv tn lO €o ro 1^ ifx i»^ r^ o ic m o M «

« ................................... «
<> « " «i c\i^in»sfvi^>ofO»^i^in'Oifvinr^'0'«-'iHtO(orn<>rnir»»0'Ot^r^eor^TH»-«t>Ofn «

* • • »^ ^ T-« CM CM cvj tvi CM cvi ^ «-i CM CM cvj CM »-« ^ T^ »-i T^ ^ 1-1 ^^ T-i ^^^^^cmoj *
s» « « «
« « « *
« « #
« <t " * ^occocor^r^ iM-oo •<*-Lr\ raof>o»ooororOfOrororotor^tr\tr<miLMLn<o-<3Tr-^ «
* co^^p^t^cDcoc^o•«rolnc3C3u>^n^nlna>lt^lr^^n^nu"^u^lf^lnlr>«^ln^r^^r^ooeo>o »
* tMCMCMcsjcMCMfMtMfn"«rc«ootninir(inininu>inir(tnininu^cyoJ(McvicviCMCvi'f-iTH *
» *.c:# - - • - - - - - - - • • • - • • ................... «
« # « «
« « « ft

* * « »
j> cv<'«'«>«>t.ira'»-T--r--e--»-cc.ic:c:c^'«<»'»-«<»'»^f\C\cxf\cvo>a«rvT- «
« «>^* oocc>ooeof^f^T4r^rv'«<\ir~-e^oD<»oo«oflot^r^r^r^f^p^e^r^CMCM<MCMCMforoo'^ *
St ct>eoeoooecfa?ocf^'on^oooooooooocDOOOOr^r^f^r-p^eooo<MCM c

* * * «
17 «i «i *
« « « *
i^ ^ i» f
« « » >>

« « «r «
* « * c»'r'^t>(MxHinT-trn»-ir^ae>»Hi*ir>-cMO'.M'iH<>ornr»-cM<Mr^ou>CMiM'sr^<»'<T *

***JL« .....,•».,.»..,...,........»......,. 4t

* #%^flt oDrnc^c^l^rlforvlc^lr>>oa^or^«or^JC^cv^^J^r^•>3-eoT-^or^^cv^otl^c^lI^l^^nT^oo <

«t/>i> «t T^v^^^r^^^v)cMOJfn^^7^cviCVCMCMCVl(McvlC^JT^T-^T^T-^T-^<MrvJ^VJ(M••^•l-l^^•r^T-^^c^J•^^ >?

» • * * i»

if ZD i> ^ i)

« O « ft

i> _i « ^ >!t 0030 tHc\jCT<a> ^intrvtoTOOeo f\iot>-^r^r^ rvirotommTinTr-^ iHo-r-inr^ o »

ij »- << ^ u f>vi^r>.f>.rvr^r^r^t\j»-i»rt'iM^.rtTiCV<Mrvic\jCMrirorirntnr^THOOOOD»H-r-!0 **2:*o* *
» Ui f n «
c< z « « «

t— « * c^CM«^eo^^^col^lOeoQO^r^oto•r^cooo«>•v^ro^o^o^o^o^^c^'r'fcoK^ln•^^•HT^ «
<<:2:*x* r^Tr^t^(^DoE^r^I^a<^mc^t^•<^lntnc>^^T-^cDl^r^f^r^^r«cfOpo^oce>rv!^~co'»• »>«o*^* (^l^f^^^r^r^^o^o<>c^!X3^^^0lnu^Tr•*fnro^^^^^•r^^•I-tT-(T-lc^oooc^J^^Ln>o^~ **o*<t* o

>» ii_ « « >>

* O * « »
<> * « *

CL « * «
* <i « * *
* 5: * * «
« * * oooaooooaooooQooocooooooooooooooooo •»

> uarvj* inoinoLnomaiAotnoLnoiAoinoLnatnotnotnotnoLnoLOoirtoin «*—'»»-« • «
('sriS'-^* r^^X'COo^^c^oo1^r^<^JCM^^^^•*^lr^tn'0<l'~^r^'l3^x:a>»OOT<>o>oo^^e-^rMCM o
«co*_j* rn^t^f^^n^^'r^T^^•^•<r^•«'3'T^^^^•^r'T•^V'r^r'r^rtn^ccMCM^o^o^^, *
» —< « * «
*uj>»t<> iiiiiiiiiiiiiiiitiiiiiriiiiiitiiiii #
* U3 * > *
« ocoooaoocDooocjooooooooaooooocnacrjooooo *

oinoinoinotnoinoincDinoinQinoinotrioit'iairvotnoinoinoino *
* If -Ki 9 ................................... 9

i> * « ^^f^l«^^nr^^O'r<r•«^**•^r<T*^r<^-*•*•>T^^•*•*^r<r^^lCMCv^yr^^^ »
w «> » *
« lii « 41

« » 4<

» « « *
« V L_' (_J '-_J ^ l_J _' ' '.J - ' —J '—^ ^ K-t _' L-* t_ 1»

* *iO« «
« *2* CVCMfMCMr^CMrviCMCMCMCMfMCMCMfVJOJCMrvlfMCMrvlCMC\ICMrvirvjCMrviOJC\ir\ICVCJCMC\; «

* * _i * «
« « » «
« :> t » I I I t I I I I I I I t I I I I I I I I I t I I I I I I I S I t I I i ^
« « 9 9
d CitH* OOOC300000aoaOa030Ci30aCPOOC3C33C3L-D30 0 0 0 0 =>

» ................................... <:

> * * >J

« * * u
J):

» « * *
<l « « «
* i>Q» •r^rM'^^Jn<o^!OOO^^CM^^rtf^^o^s:^»o^fM^^'r^f^vO~«.xlc^OT^c\Jr«^>^•ln *
s> « —• J* tH ^( ^ .r-^ r-i T-! T-i ••-( i\J c\J cvj k\i i\i cv <\i (M iNj m r'> "X ,-\ ri m -ly -cr 9
P JCt Lt_ 9 ^ >4J \ij >o ^ >Cf *0 ^ so >4J SO H> so so SO so so SO so sO ^ ^ SO so SO so so SO SO 7
» *C3>i< •H^I^r^T^l^T^r^^^HT^T-lT^^I^»^•r^'^HT^T^^^^1^^^T^^^T^t!^T^
>> « * i<

!> » * *
* « *

G-50



* » « •
« « * «
« « « *
* « « »

* < " * <rin o^rino"<rr~- air\ ooNO^roor^ oror^ ""t -riCvieo^oiA T-ioor^ moror^oora >
ft j> 7 * ................................... •
< o " « ^^cOT^ro^0^ou>co•^^o«o^cor^r^(»^r^orncoc^^OlX><>o>aoco(^J<o>o<^J^o<)r\^^^ •

* * « c\i CM rsi ^ ^ T^ T^ ^ T^ ^ ^ ^ »H f\j cvi cvi <vi rvj ^ T-i CM (V CM (M CM ^ •rH T-i T^ ^ ^ oj «
« « « «
« « >> *
* « » «
« " >> %o c> <j >o >o 'T ^ "T » CO <»«X3 r-. CM «> in o oo' o> cx in Kv r» Ki in to «
» rv-r^r^r>~r^r^c3CDeocer-r^r-.aieoc^O'Ti_)ir»oair\vntnif>knu>ir\uiinu>ii^u\ir> «
f o ^ « »H CM cvj (VI CV4 c>j CM cvi cvj cv CM (V cvj tv c\j r» rn -"T CM o D in in in in ifv in in in in in ir» in if» «
* at- » - • - .............................. 9
« « « *
« « « *
>> « * «

» *4<J« •<rfvji^o><><>oD<t)aocD<o<»cor^i^-«Hr^i^>oc\jr^rv.oDa5oo«c><of^t^r^ivr^t^r>^r^ <
1? Tri^cDapoDoooc>GO<x>oocoer?eoeooocDi^NOrn<>aooc3aooac30oaooo o
» tk-^A ................................... «
* >> « ^^fO^|^^^^^l^f<n^o^nfOl^, rir^r^inr^r«it^r^tvCM(vir^t^r^r^ *
« « i> «
« * >> *
i» >» 4> «
* * * »
* * « *
« « « «r

i^VOJ^Ui ................................... ^
« r^r'^cju\c^r'ir'ior^av'xHT^-^'iH>o>or^THr^ineoacv!«oinc3t>CT>i^f'^r^inr^<j> *
* .wui» l^>(^J^'^u1!~-(^JT^oc^coT^r'lu>r^c^^^'aa3(\lr^'a•r^^<T^'^r'v<\Jac3coc^cJrv^•<r^o »
s:</}» o I'^^'^^\J«VT^cvJ(M^^Jr^•T-^cv^vJCM^Mr^J^Mr>'r^^\JCVlrxJc^^c^JC^^CMCVlC^icvc\l1^^^(\JCMc^JCM >

o
* Z5 * *
sS St >^ Q
j» __i f ^ t> rincooeo>0'<rt^cof^T>of^r-ininorMTr'<rotnoo-r4rviCM>oaocvirommtn'r *
i;:<»X'» as£>m'^(Mi-irHT-ioaoaoap^'<rinrMvo^£)in>cioorvooo'«ri-cvjmininino *

*^*CJ<> ................................... i»

J? LU * f >
* 2! « « *
if — a 9 »
>>(—< * mcom^^•«a•«rm«-^•'^co^Oln'^o^^c^•r^>o>oo<a*ro^o^ooT^1^a^o>0'0^o^^ «
* -2:>JX« T^^or^o^wtnrn^O'r<r^^•^'TC<^r^^^l«^^>JCvJOc^^occcor^'0<5C!rvfv^»r^rr ««o«^* >o>o>o>cr-^r^T^i^r^r^r^F^r^i^r^>o>oc>c><>eC'i^inin-'r^r'9-rnrncvir-i-.H'»H-THTH oi»o*-^* ................................... «

* U. * f «
* O :> » !>

!» * !} *
* CL » * «
* < a « «
« 's: * * *

>> * aooaooooooooooooooooooooaoooooooooo *
*cj*cvj* oinDmoinaLnomotADinoir^OLnoinoinoinotnoinoinoinoino «
j»— «
4T««*>> ^^rn^r*^ntn«<cr^l^cocoo^c^ooI^•I^c^J^M?n^o^r^lnln^O'<)l^p^^r!coo«o>a «

* — « * *
:»LU«|--> llllllllllllllllllllltllllltlllllll «
t 'j:; « * i>

« CjOcriCjocjcDcroDaoccaaoooooocDoaDaooDoooooo *
s> w *i— * inoinoinoinoinoinoinoinoinoinoinoinoinoinomoinoinoin »
9 o <a V ................................... 9
* *_!« rMtnrn'«Trinin>0'<>r^r^!i*eci<><>oo'r<-.HC\jcvitnpn'*^rinin^>of^p>-<o«»o»t> <
"> St * inrar^, ror^rnr^. r^r^i^f^i^r^f^ro^'T'^-^-^--^'^'^-'^-*'^'* *

I*

S< * 5» *
9 «

a * * *
>» » * c_ ._> i_! «. . ^' —• -_' '_f i_i CJ _ i_' i_' ^1 i_-t i_> i. . (_» ._j (_j i_i ft

* intninjtininininininininLnLnjvininminininintnminininininininincninin *
* aua ................................... «
» *T^>> fMC\JOJOjc\4C\i<\itv(\JOjcvovicMcvjtvc\iCM(\jrjc^j(MrMr^i(^jrjrMCvjrjcMro(MC>jCM *
* !>0* CJ»t>0^0*t>'00'O^O^Ot>»D^O^t7fc O 0» O O* O 0*0*0^0* O* C7*- O O O O O O 5>

a a _i * »
a « a
a aia iiitiitiiiiiiriiiiiifiiiiiiiiii irii a
a a a *
a a-rsa cjoaar5 0ocr)03oaoaoarioz>3aooooocjoao33CDO a
a a 15 a o o o o o o o C' —

•

- r n: -Zj — Cj —
• o o o o o o a o o o o o o cr a

!> ................................... <t

fl= IV I'M l\J IV »M IM l\J ivj ist IV IM IV IM IV IV IV IV IVl IV IM INf IV IV IV IV IV IV IV IV IV IV IV IV IV IV >«

a a_ja t^'^^>-;j*ot>cj*oa*cTvOcp»t:Kc^t^t7*tr* c>' cy*oc>c^otj^ooo»c>c>c^oo*ov<>c>' a
» V a
a a » a
j; * a
a a a a
a a a a
a aoa ^or^^c>a^rM^o^ln^Ol^n3^^c3T-lr^J•^'rln<3^^ccc>o•^^cvl*^'9•ln^o^soc^c^ a
a a«-«a 'a-«r'<ivinii\Lr\u\ii\ii^ii\u>iJ\>i\<c<>'*jvt><j<<j'0<J'0>«jr^r^F^(^r^i^f~-r^»^f^eo a

V LI. V MJ MJ ^0 "4J ^ ^ ^tJ \o >4J ^ >4J >0 ^ ^ ^ >0 *0 MJ ^ %4J >4J >tj ^ >4J s4J ^ HJ a
a aoa v^T^T^rt^^T^T^r^t^T^T^^Wl^T^T^^^T^^x^^^^T^Wr^1^^I^»^^T^^t^T^T^ a
* a a a
V - ^: a
« a a aaaaaaaaaaaaaaaaaaaaAttAftA^^i^:^«^ft««4i4 oaaaaa aa

G-51



« « « *
« 9 « O
« « * *
« « «> «

4 *z« ----------------------------------- »
9 * ^ <> T-»roo tHvo forM-rHOJinirvcoo oo cvi'^rMoto o>oainK>(Mr^ oo otooD ^r^ro'* «

i> * « '<-i<-ii-iT-iT-i'r-i(\jc\i(\ic\t'T-i •^^•r^<-l1-lT-»f-lT^T^^MC^J^^^^MOJr^c^Jr^rslroc\IfM(M u
« « • «
« 4> « «
* « * <t

* * " « tnl^4lnlnln>o^o«•*<>tno«'0>o^o«••«'rec«Jlor^^^^^J^oe^«lf^ooo>c^<><> >
o tnmuAmm a o oc<ot^-'Hi~-r^r^fvoDCDoooorvc^p^a3coo o^^c3u^ac^u1i^^u^iI'> »
« tvlc\JC\l(^l^VJC^JC^^r^I^T^^>JCMCJ^sJC^JCVJC^lOJCMOJC^^c^lCVJC^s<vt^r^«^ t
« « c: » ................................... ^
* 4 « 4t

* * » »«>>< «i

* c^^<MCv^<M(\l^^rno•«T«CMl^o>•OkO»<oooooa^<I^<o«5P^r^•^^I^^^^oc^J^^l^apocccoo «

* *«ts> ----------------------------------- «

i> « « «
* * >> *
* * * *
« 9 « «
« <> « «

« « «
» * « oc>c^^c^^^^^T^ooc^^^f»'<>(Vlc\llna»{>c^•c^^o<I^r^c^l\ll^rn«'<>'Or^^•«•^^{>^»C) *

- • - - ...... .......... 5,

* !».^*: (M^or^c\^<r<>cv^•^T^c^•^^l^aocDr^roc\lf^<o^o^^(Mli1c^^^r~.0'rr^ tHt^xh co'T «

ceo* » CMT^•r^T^T^^^c^^r^l^^'l^nOJC^lfVJC\J(^JrvlfMCVJ(\lCMf^lf^^^^n^nl^cv^^M<\J(^JC^ *
* » * * »
» ZJ * >f *
* * * a

«-<t*x* T^ooaot^^^ao1-^c\loo^Ovo•*mf^JC\l<Moaoaoo^MTTsOT^^o^o<^-^or^tnr^^- =>

»l— ^'^ft T^ooooo:T^•r^!»^aa^^^«^r^^vl^>^^^^^^l^l^f^r^^^p^l^r^nJ»^I^^^^r^,HT^T-l »
o i; « o « • o
« LU * « e
« z * * >
« * w «
*f— ot^mojc\)-«-t^ococooao ^i^ooo-<rr^ oooccoonO -fHcocoaomo oror^ *
«z>!ix* »I^T^lnr^•r^oooo^r^r^t^ooa•r^^T^«T«rln'r^^<ro<>r^^^JT^oc^^^c^Jar^l*A *

#0«-«S* ----------------------------------- St

* u. « * f
« o * * «
f « * *
* CL * * *

*

* * )> ooooooaooooooooooooooooooooc^aooaooo >;=

#iji»c\j>!> tnomoif\oinoLnOLnoinomoinoif\OLr'. auAomoinoirvainoinaLn «*—.^f-iS :j

* — « * *^uj^io tiiiiiitirittrriiiitii iririiitiitii *
* C/3 * * ;

»
* ^ -rt if oooaoooooooooooooooaoocjocaoooDoooooD n
« « f f- ft Qirv oir\ oin oir\ oinoin om oir\ omoin oin oto — lo oin trm otn oin a *
V <l:-<l «> - ... :»

* eDa3C^o»oO'f-i'i-»rvic\itorM^'*iAin'<j>or^i^eoai<>0'00-r<»-icvcsirirn'r'*if> *

^: s? V
* "S «

it ^ it ft

ft * * «
ft ft ft t_' I_) (_> 1_J l_,> L-l (_! O (_>(_'!_> O t_! 1_1 O l_! <-! t_» l-J (_l t-J ^ l_' l_> i_> i-J t_i l_> l.-< 'wi ft

ft ftfVJft 0 0 3 03tD0C?0000—>C0O~iOOC3OOaO3OOOC3OCDT:)a~)orD ft

* *0* - --- - - . .......... ......... ... ft

* ft O * t> O- !> ?>- O O* O O O ^ 4> 0 O O CJ* ^ O O f> O O" O* C> 0» v>» ft

» « « »
if ftift itii iifiiiiititriiiitrririiiiiiiiit »
ft ft ft 3»

ft ftiHft o o ooo:j3030o oooozsooaoo a oor) 0 3 000000000 ft

» ^ V ft

^: !> l\4 (M IM IVJ IM (.V ivl l\i <.\) l\l VVJ IV (Nj (V IVJ INJ tVI l\l (VI IM IVi (.M IVl (V IVI tSJ l\l tM ISI CM (M IM tVI tN»

ft ft _i ft c> o« t> 0» a« c> c> c^ c^ c?» <> c>> Ok c> c>» c^ «> *
ft ft ft ft

ft ft * *
>? ft * ft

« * * *
ft ft ft «

ft ft — ft OC'X;Ct?It30aaa3lEaDOCr't>0>OOOS>00 CJCJOCJC3C}U<3UtjTHT-<T-«t-lT-firH ft

ft ftUL'P >o-o^o>*j>o>ONtj'<j^>0>4j>o><j>o^Mj>o-oi^p^o^i^i—-i^nvi^f^i^r^i^f^i^i^i— ft

ft ftCS* T^.^T-^,^^t^t^^^v^^^•r^T^»-4WT^^-^^^T^^^^t^T-l^WT^WT^^-l^-^WT^•MT^r^ ft

ft * ft "C

5! ft 4^

ft ft ft ft

ftftftft ftftftftftftftftftftftftftftitftftftftftftftftftftftftftftftftftftftftftft ftft

G-52



* • * «
* « « *
* * # *
» * * «

« o '-^ if r^r^fvjocoacvjr^tr T-ir^ ocxjCMr^ovofMmoor^r^ oa'<rr^mo-o oo tHcorvja «
* 4^* ................................... o
« >>--'« ln(\l<x30^u^c^oocMT^c^c^^^oro^«OJr^c^ln«^•.oct>oc^oeolno•<rr»^o•r^c^l^ »

* • rSl(\IWiF-l-r<^,-ltMfVl -rH tH tH tH T-l'r-l(\irM(Vir\i'>H'r^THi-l'rl'r4T-iiH(M<V|CVI(MCM *
>» « «

* «i « •
* » « •>

* *^"» tt'»mtr»u>u%mir»u>u%inir>ii\ir\ir\aooo>of^»Hu\uiu-\tn<0'Ocoeor^»^f^eDoooo o
« » w « in in in in in in in in {\j (\4 CM CM cvi cvi rvi ^ »H «H CM oa oa <M <M CM CM (\i t\j cvi (\i csi CM cj cvj »n «

« <> * *
« * » *
» 4> « «
* c.'^^^^-<»'»'»'<»i>c\Cvix<\t>a'r^»rO'«'»^-V'»r"r'"t\r\*'C<'«'«iro »
* ao(^r^i^t^r^r^i»-r^CMCMCMCMCvjFnmo'«*-vruKMninin'^'vaDcDcoaooor-e>.'r^f^ »
* o ^ ^ oc300oaoooi^r^p^r^r^«ooDCMtM'<rr^cococDeDcocoooeocooc'(r>eDeDtDr^ »
« ........ ........................... O
« « « r^fnf^f^K^rot«>rnrni<MtMC>JCMCMC\5CMr^i^i^fnr*\i^i^i^r^t^fornfOr^ »

« « 4i

« i» t> «*»»- *
* « * •
» 4 « «
« * • »
» * • otni-f^'«-rMr'»cMr»io»r>»^oo'«ir^m<oinf^f^O'>of»'^'«-'^inin»-<in>of^'*oo *
» I^r^^>c^a>c^«r^J•*<^tf^ac^t^«coaclnc^^^o«acoc^a:^-^<£^^nc^io•^•<^ocD *
» O 5> J_ 9 - .......... .... .......... «
9 *»^si c^c^l^vc^r10c^THr^Jou1^o^cao^Mc^aI^olMT^c^cDI-^<rc^lnTrcoco^^Jc^oocs)Oln t
* •*::!» ^Hth-tho <M'rr'i>oa>i\jtj>r^ii'\r^r^c3C3c>oovo(Mr'>tDr^>o<>-ovoi^(j^O(Mr'i'Oa3 «
ouj* > (M(Mr^JCM(MCM^MC^)lM(Mr^l^•f^•r^^cvJ^>a•r-lr'\^^r^CM^^J^MCMCMCM(M(MCVJr'l^'\fO('1r^ »

« * * *
^r^o«o^nln^^^n^lntnln•<T^^^l^ro^orn^^'>^'^o(M^olHc^r--•«r•l-lt«^r»^rnlnc^^n >>

* -*>>x* ^^(>c^mr^r^lnLnc>^•^^t^lnc^c^CM•^r^v^c^lnln^rl^rv^CMHT^r^T-^^-^I^,^>s^nI^ o
*»— •^^T^^^c^lc\!^vror•^p^^Ht^T-tocDOT-!r^*-tl^r^f^e^^^f^^vr^r^^v^^r^^^^.r^^^l^ *«z*o* - - . . - ............................. «
* LU « * *

* » * *

^z^xs a?to^^Dc^c^r^f^'rccec<orn^no•H^n<>^oooccc^T^CMCMCM^O(^^^rnt^r^c^r^ln *
« o*w <r rr>*•*^ocvlCM^•-!•^-^c^c^c^or^^r*^^o^v^^^o<c>o>o^-r^^-f^l^t^^^r^^^l^^o»o>o **o«-«* «
« * i> r^r^rOK^ror^mf^ro (>JCMCMr^r^r^r^f^rO'<r'^-<r •<r'^ •»r-<r-^-<j-'* •T'J-'^-^ *
* Ul * » »
> o * *t *
>> 9 » i>

« CL e * *
0 -< « * «
* * « «
* « « oooooooooooaoooooooooooooooaooaoooo «
<;'o«oj>> oinoincjtnotnomoinoinoinoinoiAOLnoip. oinoinoinoinoLno ««— «i— « «
» X i> <: * ^o^c!^^--oo«c^o>05C!0-c>ao^^I^OJCM^o^^<T^lnln^o«o^^r^lX!^o<>^^ooT^ »
^to*—!* *-<r-^'r-*-*'^<irinCMrvjcJrOf^r^raror^r^r^ror^nr^ *
* — * * #
«LLi«i<> iiiiiiiiiri iiiriiriitiiriitiiiiiiri «
* CO * * «
« oaooacioaoc3ooc3C3aooooaooooDc?DooacoocC! «
« « »!-* inatnotnoinoinoinoinoinoinainoinoinoinoinoinainoinoin *
« . ................................ «
* ln^O'Ol^t^aJcoc^c>ce^cocKt>c30^^T^r^iCMtOM«•^rlnln^>OF^^^«^ooc>«>CDO *

V ? » »
•> « * »

«
« » 4C «
* » > i_i <_) _i 1- I _> '_J (_! '.J (_> (-^ w uj '-.I (--f <—> i_' s-j L..' C-' 'w; i_' (_> (_j i_i i_i i_i »
>> *CM* oooooot^o^ininincntninmininininininininininininininininininin *
* *o>» *

^ * O 9 O O 0» 0» O" O ^ O ^> O- O O O O O O 0» O t> O O C^I> OO^O O O O O Ofc *

« « « «
4 «r« iriiiiiriiitiiiiitiitiiirtriiiiitti «
« « « «
* 03 0-30000 1100 00000000 3 OCDOOOOOOOOOOOOr; *
* *tr« inminininmiriLninooooooooooo-joaoooooooooooo *
3 ................................... «
» stLj^ (\j(vi\i(MiM^v(vjtMi\ir'ir<inr'tr'iririt')i*ii'>cir'iP)rir>r'iririPir)rir'(r>ririri =?

« « V »
<• * * *
<! >t )* *
» « * *
« « « «
« «Q« ^o^3^^^o^^cM:^'r•x^^o^!I^:^Ot-^cv|nTX\^ot^cc^OT-^rM'*^^in»^^'^aooo <>

* T^•^^•r^•r^cMCMC^^cM^MCMtMCv^cv^Mtn(nr^r1^af^r1^^r>f'l•^•v•*'««•>r«rv^r^n *
* Lz, ? 1^ 1^ 1^ 1^ 1^ t-^ 1^ i-v r.» 1^ 1^ 1^ (-V r~ 1^ 1^ 1^ >>

* >> *> 0
* * *
•> 1? >> <•

G-531



i» * « *
« « « »
« * fr *
« » * *
* >» rr» ir> o o 00 o o ec rv o a •*r'irt « o :»rt 'O'O oo> a snio « <> <) eo €0 a«-»^ «

» *2* •......««..-..-.,..-..«............ 4,

* occ* iHCvir^'tHr^»HO-r^<)'*fOCy'Ha-»ri{\jroin'cif\jroi^ar^cviTHeoror^>orO'i^ *
* « * to to fVJ (VI CVI (V (M CM (X4 CM CM CM Oa CM (VJ rvj CM r4 t4 Tr< CJ CM CM CM CM (M (M ^ *
» « « 4
« 4< « *
>» * >» *
* « — it c^ •* in o o <> O' c^ ro ro ro ro ro to ro ro lA u> in in in vo »o "ir <o w in fo ro ^^a *
«" ^c3u^oou'»uAmii>mtr>u^uimuMnu-\minm4nuMncjc3co>or^rM-0'0<o>or^p^ »

«v^i» ro'^rcMoointnininininininininininincMCMCvicvicMCMCvj'HT-i't-icMCMCMCMCv.'CMCM *
* i>t:« ................................... 1^

« i» « »
ft « 9 ft

ft a ft ft

ft ft ft ^'T- T, c ct-ic :c «'»<5r'»'»'t<a-»c\c\iv«\ivc»o>f^«-or~t>t»i3>s>»sci. »
ft ftsrft r^'or^ir-r^eoco<»«jooi^i^r>^(^j^r^r^f^wcv4<\J<MCM»nr»io-*'<rfMtV'<»''«-'«-roi»\ ft

ft ftwft v3tO>oooocjooocz)aaooooopvr^r^rv.r^cDaD{MCM'»-f^to(oecoQSDoc> ft

ft ft«aft ^
ft ft ft rofOWfw<vroroto»onfOioroiOfOrororofv^rupJCMCV<MC^»roi^iOfo^ ft

ft ft ft ft

:> ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ovT-iix>TrtnrvO'rof^cMO(M»-<r<-ocj>^t^fic»^ococoo>tn^o>o^ooo'«-oo *
ft f^co^^:•^^OJO•>^^Tf(n•r^c^o^^occT^ln<5CvJOC^;w^^a^^f^r^c^(»^k^. « »
ftftftj_ft •......»».-...».».....»•..».....,.. ft

ft ftwft rM>ooa?T^c^c^•^^~^^>0'Ot^^I^c^rvJ^rlncC''^CMVT^c^oc^aOll^^^T^cocc>c^'9 ft

ftCOft ft CMtMCMC^)cvcMr^lCMCMCMT^CMC^JCMc\i(MfMCMCvlr^JMT^r^^^(M^^t^l0^o^oror^lcvlrv(f^^ n
ft • ft ft ft

ft ZJ * ft ft

ft ft ft ft

ft_ift«-»e 'r<MCM>orv^t^oo'<5-o>oominior»^ininin'«*rMt>^coioc>0'fotooT-icvjoo *
ft <tftxft or^^^ln^or^Lrv^^^^f^c>(>ln^^.r^lnLn<>^^T^lnc^c^^vj^^^Jcolnln^or^cv^^J^ «
ft't— ft cv•^H^^^r^T-1T^^^»^»^»^T^«^cv<\lOJ^^('>f'l•^^^w-(oao»H•^^•»^r»^^f^l^ ft

ftZftOft ................................... «
ft Ul ft ft ft

ft 2: ft ft ft

ft f»- ft ft sy

ft»— ft^ft lnoT^^o<>c>OfOtO«^oo^^r^r^^o^^)^--c>•c^c>•<3c^^o^^c^otocMCMO•^^<M•ooo ft

ftZftXft l^rrlnln^u<MOtntoccro^ooc^c>ll^E^^fcc>aooo^Olno^^VDroooeoa<^c\l(MCVl «
ftOft^ ft a:«3cor^l^lC^Olnln«'<r^f0^viCM^^r^»^c^o»<>'OCMfO'Orvso>c^o^o(^r^^-f^^- «
ftO«-a* «i

ft ft ft tororotororoiororOr^rorororotornrorocvioacMrotorOfntoro ft

ft U. ft ft ft

ft O ft ft ft

ft ft ft ft

ft CL ft ft ft

ft <I ft ft ft

ft 51 ft ft ft

4 ft 4 ooooaoooooooooooo^oooooooooaooooooa *
ftUftCM* inair.ainamoinoinoinoinotnainatnotnoinamoinomomoin ft

ft ft I- ft ...................................
ft". *-<ft ^CMCM(OPO'r"*u>u^^o<»r^r^ccs>o»CKQ<x>c>0'ao^tH<MCvitora'!r^inin'fi>o ft

ft —• ft ft ft

ftujftift iiirirttiii iiiririiiiiirriiiiiiiiii ft

ft en ft * *
ft ft'^ft oaooooooooaoooaooooacDcooaooocrooooco «
«ft«i_« ainomomomoinoinoinoinoir. outoinoinoinoinoinoinoaAO «
ft ft .•<> ft ••..•.••...••..•.....•.••.«•••»••.. Q
ft ft_ift T^T^CM(Mro^o^'ylntn«^o^-^rvcoao<>c^^toooc^c^c>a^^TMC^lCMr<^PO^r^rlnln'<> ft

ft ft ft ^r'5r'*^r'*'»'>r'^'^sr^r'>T'<r>*'*n-'T'rrvjCMCMCMrnrornrotorOfOtnnror^ ft

ft ft ft ft

ft * ft ft

ft ft ft ft

ft ft ft ft

ft ft ft •...„• iw 1 l_J :_J _ l_j C_J L^' t_i >- '-__> U> ' (—' u. - i i-- ^J L-i v^' ft

ft ftCMft tninininLniotriinininin;nininLninLn^r)3oootD3oooc)r>r3rDooo «
ft ftO* ft

ft ft:?* ^n^nfOM^oro^OPOro^oro^or^ro^o^otO"0'f<r•<^-•*'r'r•*v-'^•"9r^^ »
ft *o* c^t>a•c^o^c^t7>c^5>o•a>'C>t>^^c^O'C^^>'C>3•r>c^:>^^o>'>-t^o^t>^^t^•o<•c^c^^^^ ft

ft ft _J ft ft

ft ft ft ft

ft ftift tiiiiiiiiiiiiriiiiiiiiiiiiiiitiiiii ft

ft ft ft ft

4 ft ft Cj O O 3 3 3 O a O O O O a O O 3 O O O O O O "3 a O CD O O O O O O CD O 3 ft

ft ft cs ft 3 c o o o o 3 3 0 3 o 3 o T o o in in tn LA in vn Ln iT. in in sn in u> in in in in ft

ft ft^ft »•.....,.»•..............».•...-... ^
V ft i_j 'f r)r'if\rir'\rif'>r'»firirtr'»r'ir'ir"tr\rir'*f'ir)r'vr'ir>rir'>r'(r'ir\rir-kr'tr'>f'>r<r". u
ft ft ift t>c>o*cJ»'c^t^u^o^o*c>t^^>c>o^a^c^chc>o*•:>^c>>c>tJvt^c>^J*t>c>c^c7*cJ^a»^>t^ ft

V ft ft ft

3 ft ft ft

ft ft *
ft ft ft ft

ft ft ft ft

ft ftGft THrvjro-^invO'^a3C>t3T-»rvj'0'<j-j^>or^500>-3T-t(V"0'«-Ln<c"^S!5.0TH!\irO'?-in ft

ft ft«ft a>u>u>tr»uixtuiu>i«><;<<o>o<>'0'4><i-o<j^r^f^f>vp^r^f^r^f^r^p^aje&50aocc)a3' ft

a? ft U_ ft (— 1^ 1^ 1^ i"^ 1^ t— r-^ 1^ t*^ 1^ |--^ 1^ 1^ ft

ft ftOft r^r^T^•r^T^^^«-^t^T^T^^^»^•-^f^•r^rtt^r^^^TH^^v^^^T^T-^v^^T-^T^r^T^T^Tr-; 4
,4 ft ft ft

ft * « 4
ft ft 4 ft

ftft ftft ft««ftft«ftftftftftftftftftftftft«ftft«ftft9ftft:^ftftl»ft ftftftftft ftft

G-54



« « « •
« ft « «>

9 « « «
« « « o

* « * - - ................................. «

« *tr» ocoo> ofM^^or^ o•.^OJC^•<J^^Cl^lm^^oc^ec<sr-K>•<rlr^r^^lnm•v .ho>c-«- •
* « * ^ ^ »-i oj OJ c\s cvj rsi ^o rM rv) oj K\ fvj cvj (M CM cvi CM c\i »^ T-f x^ ,H tH o
« « ft «
ft ft ft ft

ft ft ft ft

ft ft^ft minooo-cc-GO oiAf^ (MLno-<r-<r'«'^-«^'<rc>'ChChor". r^roroijAtr\Lr. inirv-<3>o-<r *
ft o^* ^o<ou^^nu^'0'Cr^oof^lr~u>c>f^•.^»^^^v^»-^aooaullrlln^^1^r\ll^ll^lI^lnooeo ft

ft ft^w^ft rMrjCM(\irvjrvjrvjcMOjrnr^rMOOTr%r'<r-w-<r'<i-<r-^'<rinLnLOinfMojoj ft

ft ft t; ft ................................... 9
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft .3 r^r'rvT^r.>c>cacct\-««-»-'<.<«'<;X'C'<c:cccr»M'!»'5»c\o>(>oc\i>t>rv ft

ft o ^ ft •^r«^•v•*<r^^rnsOlO•t^^nrv)P^«lO»or^^^l^^OP^^^^^l^r^t^p^ry(^JCv^ ft

ft ft^ft 00 cc concco cDoar^ r^<3 c\i>o iM(\iCM(vjrvjCMC\ic\j(vjcjcjoo(^ r^r^f^f^toco cm ft

ft i><ift - • ................................. p
ft ft ft r^r<\t^, r^r^j^i fn^ofnt^. iritMCV<Vf^roco»^f^r". r^po»»^tOf^^ ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft «
ft ft ft ft

ft ft ft ft

ft ft ft rHo CDr^inr^omoj or- r'>r^ CDr~- aTHr^r-ioao ^Hr^in oor^ o -^rr^-^rf^ ft

ftftftift 9
ft ftx^^ft l^^aeoc^^^a>u>.•'1^^lnl^Olnr^'TU>ccr^lr\T^^^c^a3u^^^^oo^oa^ou1a:f'^^nco ft

ft •ftcr.ft C7^ac3»Hr-i^iAr^c>c_JC'>J'^r'if'ir>('it\j-.-tcovoeo!>(\itnvoa>or^T--tcovor>.\ocoi^ ft

fti/jft ft (\Jror1^^r^^'^^OMrnr\JCM(\J(\JCV(\Jr^Jr^4^^J^^^^^t^(\lcvc^Jfvr^(\l^v)^^•^^T^^ ft

ft • ft ft ft

ft ft ft ft

* ft ft ft

ft -Jft'^ft lnrvJo^^r^rn•»a3Trco^y^M^Or^Trr^»T«rc^^o^^tn^ntntn^^•Vlnl^u^cM•.^lnr»^ ft

ft <iftift r^»^^^.^T^^<rtn(^c^^^^u^voeo^ocQooco•^•^^l^ooln^Ac^lnLnlncO'^^^^<r »
ft I— ft |^pvp^fv»rvrvr^|x.r^OJ^^rtrt•f-IT^T-lT^»-{vc\iCVJ^nr^^'l^nln^^T^•.•^^o»^^ ft

ftiiftOft

.

• - . - - - • • ^
ft LJ ft ft ft

ft Z ft ft ft

ft •- ft ft ft

ft(— ft--^* cvJr^oo>c^^o^o-ooc>o^^r^c^^o^lnlr^rvJc^c>T^THw<)^o^^^^•Hr^pOLnto<^J•-! ft

ft ZftXft ra^^«r^Ol^. rno^^^^o(^^lnLr\c^rvlo^rvJ(^J^^•-^T^c^^~r^t^^^^>o>o>CT^•«f(\l(^ ft

4 ft r~t^^v|^^^^^^c>c^ocoaoecr^^o^Ol^, .T^lnv•'r^r^v;c\l^vJT-^»-^^{^c^(>of^Jto^o^- «
i>c>ft«;ft ............
* ft ft ^'»-'x^^r>a•^v*ro^or^po^^^^^oro^^^^^n^oto^np<^^o^^^ofvJr^JCvJn ft

ft LL ft ft ft

ft O ft ft ft

ft ft ft ft

ft a. ft ft ft

ft < ft ft ft

ft 21 ft ft ft

4 ft ft OOaoOOOOOOOOOCOOOOOOOOOOOOOOOOOCDOOO ft

ft vjftcvift OLnoiriOiAainoLnainomomoLnamoinoLnoinoinairioirioirNO ft

ft— «F— 4 *
«~ft<ift ^^r^rs<r'^'C^oor^T^rsJCM^o^^^'rlA'^^<)^o^^r^a^•DDc^c^C3co^^<>.ca^-•l-lt\J ft

*t/>*_ift toroi^iroior^. ^•^•«r'r^r'3-^r'«r^r-^Tr'«-'«-'*^"5r'r-^^?-*Larj(Njt\jrnr^f^^ «
ft — ft ft ft

ftcJftift iiiirrriiiiriiriiriititiiitttiitiii ft

ft m ft ft ft

ft ftT^ft 000 ooooocooacoocDOCDOOo 00000 0000 0000 «
^:«<fti— ft inomcrx\OLnair>oinoLr\ctnamomomomoif\oinoinoinomoin ft

ft ft-<ift ................................... 9
ft ft_jft -cr^r^ojxi 00^ QOTHTHcvjrvirnr^'^'^min^ovor^r^coccoo'X.ajoo oo-mtH ft

ft ft rot^rorornrorn-^'*'*'f'^sr'<?-v^TfTfTfT^-^Tr«r'fT^'^'«CV!04CVCVrornf^ ft

* V ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ? ft l_' •_ _ •_! l_- _ _l _. ^ _ _ w _> v_) 1—1 i_ _ _ _ ft

ft ft rj 4 o o :d 3 o CD o o 7? o o o -3 o o o o o o o o o o o r> o to Lr\ in in ir> tn in in »
ft ftOft ft

ft ft-'ft '^sr'^^r^r'^'?'?--<r^'rsr'3-'3-'^'^T'r^'^-srsrKr'3'^-^^^^^'3-'3-'^-r'C-^ ft

4 ftoft c>.c^c»^^t^O'C^t?'^>c>c>'>c>a^o>!><>c^'>^>c>^>c^c>t>-t>!>CP^>?>c><>o>t>^ ft

ft ft _i ft ft

ft « ft ft

ft ftift tiiiitiiiiiiiriiiiiiiiiiiriifiiiiii ft

ft 9 ft ft

ft ft ft o Z3 o o o cj o ~ r3 o o o 13 3) o CD 3 o ri o o o o ~ o r; O Q O O O O ft

ft ftcift ininj^inj^inj>inininin;nj^ininx»intnLnintninin>ninininor>oorDooc.- »
ft ft^ft ................................... ft

ft >?<_)ft r\r»r'\r'ir'ririr'ir')rir<r'\~»rir»p'\r'ir')r'\r"! r^r\^•^l•lr^r)f^1"^"i^^'3^rT^ ft

ft ft_ift c>t^<3•c>tJ>f>'.I»^J^c^cI^c^o»(>C7»'^c^J>u^t>u«tT'^>c^c^c^o»c>c^^J^c^c^>:J»o«(>c^ ft

5! ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft «
4 ft Oft -o-^^D:^aI-l^M^'^n>cr^T>^OI-^'^J^n*in^o-^x;^'OT^CMr^^n>o•^30>o ft

ft ft.-.ft I^x^cccpc^t>c^c>t^c>c^c^t^c^ooatDC>ooc30c^T^•I^T^»^•I^^^r^^^»-lr-^c\l ft

^ ^ li ^ 1^ 1"^ 1^ I 1^ 1^ 1^ 1^ uj tu u_j aj cu tu a,- cu uj ctj u_t co aj cu uj ft

ft ft(j>« ^^T^T^T^^T^T^^^«^T^^^^^^^^^^^.^^--^^^•T^T^«^»^tH»^^^T^'^^-;^^•^-^^ ft

ft ft ft ft

K S ft ft

4 4 ^ ft

ftft4ft44«««i»4i:»««:e>««ftftftftftftftftftftftftftftft««ftftftftftft««ft

G-55



« « * «
« « * «
« » « «
« « « «o CO « o to CM -rt «S'ri.CM o o o< '«H o> (O o o CO « 1^ tn in o ^ M >o o> o SO 00 oi

«

* * * »
o .^oalneo^^^c^llOl^f^^^^sl^^Jr~^lnooooto<»^r(\IT^<ro^ln^Ov^oot^«r^^r^•<»ln *
* *q:9 Oln^^•«'^fOCM•r^o^rl»^»f^lrn^«moc^l^^^ot^*•<rr^ln*K»c^^•»-^oool^(<Of^ *
* » * rvJCM(\lOJcv^^J^vIrvlfMrMC^J<^JC^a<^^cvl<\^rol^^of^^ur^ic^lr^rn^o^or^r^ 4
« « « «
« « >» «
« « « 9
« « ^ <> <j--t>^t^mLr.Ln-^'>rrvjf\iLnLn[r\-*inoD tH-rJo Ln'<r-*-<r-<r^->» <»o>or>t> r^mr". «

« > tj * 41

« 1* « «
« O « «>>»"> »

» >»<-'« <i'-<TLr\f\Jinmir\-»r-<»t^r^'^Tr-«ri^-<J'r^r^(\icoao^-<i mfMi^)mmmmr^pnr--r^r^ *

« J><*1» ......-».-.».....-,..•........».... u

« « « «<

* s * «
« « « 4
« 9 41 «
« >» « «
<^ « « <<

^ « « •^olncn^^<>ln»^r^uA^n»^Mco^oo<5c^'rI^oor^^gln^^o^>^ocn>^T»c^Jtr»ak^'\ *

^OWJ-* »..•..-.......--......---.».-...... «

* •»cc;« r^a3>or'\T^t>33C7>vHC\JCNjri"Tu^>ovO(^aa(\ir»(\iT^THC3cop^T-tr^c3Tra3C\jr^o<. <=

«y)» « •HtnrofOt^r>j^cviiMf^rMrMr'>r'\ritor^v(>itMcvit\jc\j<\i(\iTH'i-(»-i ^^'^tHCvitvcvj *
« « « «
* >) * *
"» « « *
« _j u o »^>ocotDO•r^or^ln'Or^OJroK>^or>^c^l^n^oro(^l^n«vvI-^'-r^oooeo^>«t)eoTr«9• «
*->a*X* 'roc^c^cor^^Olnlnv^T-^,^T-iI^»^'T^ol^ol^^^u^^^u^•^lnlno^^rco^^^^(><^ *

«i

* LD * * *
* z * * *

*0*-«3* ---------------------- ------------- #

>> Ll_ »> >> *
Ijr O >> * *
« i» « »
* CL « * *
* <l « « >
* 5: * « <
* a « ooooooooooocooooooooooooooooooooooo *

*— *i— * #
« i> <j 4" CM^o^^'r<rl^un«>ol^^^aJcoo><>aar^r^c^^^\I^o^^ir«u^tn'0^0f^f^cO!X^O'«> <<

<. ^ « * *
uj 4< I >» I I I f I ( I I I I I I I i I I I I I I r I I I I I I I r I i I I I r >>

« in 4 * *
i» i>,p+w ooaoooooaooooQaooooooaoooooDOoooooa >»

1? * * I— o cjinoin otnoin oin oin c tn oin ciin otr\ oin oir^om oin otn om cj'^ o »................................... 9

V « « V
* * * w
> * « *
* «t * #
>» W «? r-- V ' (.-I i_> i_' 'wi 5—; i_) i_J t-J --J (_j e-' i_' i-j '_' i_' ^1 '_J (_< i_f i_; (_i i_J »

* O O ^ O O 0» O O Qtk CK 0» O O- ^ O {> O Ok CP- o o t> O O f>- 0» ON CT^ <^ ^>>«_!* *
9 41 4 «
>» D I if itiiiiiriiiiiit itiriririiri rii itiii «
i» 9 « a
* OOOOOOOOaOOOOOOOQCJOOOOaOOOOOOOCDOOOO *
4 OOCOOOOOOOCTiCDOO — OCOZiCCDOOOOOOOOOOOOClO *
SI or^a ................................... Si

W «t "F *
>> 9 * *
<1 » <t #
4 « « «
« » 4> >»

> »Q* r^cv'^'Tln^o•^w^>Or^cM^O'rJ^<3'^coc^OT^c^l^n<r^r\^or^.aoo^o^-^t^Jf^'r.n «
* * —> 9 t\! c^J cv <xi «\j (Ni <v c\i r«i t'l r\ ri f'\ r-i r\ t'^ <»- •<r -a- -a- Li^ Lr> ir\ tn Li% in o

* *o* r^T^•l^T^T^T^T^^^v^^^•^^TH^^T^T^T^T^•^^•I^^^T^^^WI^T^T^•I^^^T^^r^^^^ >
a « * «
:> ft * 9
* O * *

G-56



* * •
* * * *
* • * •
« * * «
« « « 'C•»^«o*«ro^^-.•«o>tT^*r^l^J^^«>lr^•r^o^O'C^^l^ov^«•«eoo.o>'«eer^«nK^ o

« • I' » ................................... ft

* « " « ornojococoaim iHoi^r^o CMr^r^r^ oo o^j^^rttJinr^oojo^r-'T-'j- Ot-tsOLn «
« o cr » c^r^r^<Jlnr^<^4^v>o<>ln^Olr^r^c\l»^.^oornr*^Trl^lr^c^c^ »Hf\if^ ^^^nt^f^f^•<r *
* * * rvl•^^T^x^r^r^v^T^I^^^•^^<^^fsI(^JC^^cvlC^icsJ(vcvJC^lc^J^^JC^JC^JCM^^rofnr^ *
« « « «
* « « «
« « » >>

< « »^ « in4nintnininoaeoc\j<or^oooofvj<>icvit\it\i04C\ii'i<\jrvirn<o«Dtr\rN)r^r^r^f^ n

o *t;* ................................... o
« « « »
e « « *
« i» O if

a a*^* •«»c\f\.oi\{>!>a>c\a;r^ir'3'<»'V'»'«'3tcc;c-c:-pvCvCTrv^t\«<'C>c< »

O ................................... i>

« # * <>

< s> a
« « 4 «
O « « «
« 4 « «
« O « «

................................... o
« (MT^>Too^^o^^r^ln^•^<3<)vc^'ir^^c>cDc^u^a^^o^^(vJl^^«>c^OT^eD^c\lOP^ «

»co>> » tnrMCVl^^r^v^^^T^I^^^^»^^^^•f^T^T^r^rM^nror^t'1r^f«^fnr^c^^^\^c^Jc^J^ »
* • * » *

« « * *
« _l < ^ * vinininrv»^r^toa^>OTHT^r^r^>oinrviinTHO^'r<>inioo(DxHrvjr^ino>in<> o
* <i»i* c^u>Lnu^eocD^cc^;srr^^ln^^^^c^OT^r^l^^in;nu^lr\[r\acM^^n^o^o^^'Ol^ *
* I— r1•I^•^4T^oa^rH•l^T-^T^T^T^•I^^^r^JC\lt^;l^^^^^t^^^r^ooa;co»^tH«^T^•r^^ i»

«=i:«o* ................................... «
If UJ « * <•

« Z * 4 *
a

* I— « ^ * T^^T^^tolf>f^c^^o•*ooao^^^co^slo^oeo<<JC^Joo«^^n^-T^T^«'^o•ocot\J «

*0«-«» ................................... 7)

« Ll << * «
« o « * *
* « »
* CL « * •
* <t IS « «
« s: * * a
* >> * 0000000000000000000000 0 000000000000 *ooscM* otnamaLnoLnoinainoiTiOiAaLP, OLnotnotnoinoLriOLnaiPiotAa **— * • • - -f,

« «* oaoe^c^oor^^OJC^J^n^^<r^^!r\ur^^o>o^^I^cc«^o>c^oor^•HOJC^Jro^^•>«-*LA *

* •— » * «
»LU4:ii» iiiriiiiiiitriii iiiirriiiiiiiitiiii o

<<

o « -th c ooooaooooaooooooooaooooQooQooocooQo *
« » at— u inomou^oir\oif\omomomoune)inotooinoinomotnomoinom >
o *«aD ................................... ^
* t^!^•a^o•c>oOT^T^c^JCMto^n^r•^lntf^^oor^f^cococ^^>ooI-tl-lC\lc\^fnln^r^ o

* w V •?

» * * «
(I >> i> »
« * * «
» ^ >!» ;__) L_' C (_J w _ ' w ^ t-J UJ C_3 *_< L-^ :—! '^1 w L. 1 *
» * rvj * in 3 o o o -D o o 3 o o o o o -> o o o o o o o o o o o o o o o o o *
* *o* *
« « :r « '^-^ a> in in in. LA in IT, in iTi -a LH La in in in u"^. «

* * _1 * *
« « 4 «
>» 4t [ « I I r I I I I I I I I I I I [ I t I I I t I r I I I I I I I t I I I I o
« 9 « 9

*•r^« CD a ooooaaooocooooo 0300000 0 ooooooocioo >
* *tj!# cintnininiAinininininininintnLnininininintnintnintnininiAinininini^ «
^ '^^^ ...•••......•..«.............»...».
~ ^T-^-^^-^ ^ ^ ^T ^^V"V^ T^ '^'<T ^-^ST^-V ^T^'^'^^*^ V

9 0 9 9
J> i)L if «is * *
>> « * *
4 « «t «
« *a« <3^5C3>o-i-it\j-0'3-inor^cc3>OrHC\)-n^Ln>0(^a;5>0'rKrvjro'<rT>o'^coc>o «

* TH•r^T^T^^-!I^r^T^l^^r-^I^T^T^^^T^T^•I^v^1H•l^^^T^T^T^r^^^T^l^1^T^^^^ *
:>>!->! *
« * *
* « « «

G-57



« « <»

« 4 « »
« « « «
« « « «

» * Z e - «
*> o--'* ootnKAinoio <or^orviKioo'roo'*mco<Jino<vjtOTroooc\JOJ«Hin'«r«oc\j *

« !» « fvi oj fn m fn rvj cvi m cm i-« i-» »h »h th w »-i th ^ cm cvj oj cm (v cm c\j cm cm cm rj tvi oa «
i» « 41 «
« « « *
« « « «
« ^^•*lnlnIntno^aln^^lnlntntn^n^nIn^o^o<)lnt^»ocMC^^CMCM^^»^•«'*•«•^r•^T^ *
«> # * !>»rv.(Mc\jcMCMamir>tnjnir\UAU\u>u\ir>a o o «MCM»^'^''r'<r'»-0'<o<\sc\.'CMOJC\!'v w
* X«^« OtZfCVJCMCMfMOlTNinmCMCMCMCMCMCMCMCMCMCVCMCMi-ICMCMrMCMCMCVCMCMCMCMCMrvj *
« * t; * ................................... tt

9 «, 4i «
» * « *
« 4 « *
» «-":S >«.'<;>6'*>C<C^'»*£\f\?\{\t\fV(\^0>0[^r"-X?^r^f*>P^. t\ If

* •>s-•^r<^c^c^oo^^^^r^^MCMCMCMCM^^»CMmfn^or^^>-•r-l'r^v<rcMCMoooooeD «
<i rr'TtMCMtMCMaooof^^r^rvj^r^rvt^toeoajr^f^r'i't-^'^'^^'ririininir'tn'T »

« * * CMCvscvjCMCvscv r^mf»%evojCMCM<V}(vj<MCMf>j<\3CMtvi»or'i»nfOfomK>r«iKir^r>»Ofn «
4 « « »
* * * *4*4 4
4 4 4 4
4 4 4 4
4 4 4 4
4 4 * o«I3l^«or^•v•r^r^^ncoa'T^noo^of>~v<^->o^^oou^v••Trn!i^c^^nv^^a^^nln 4
4 pni-rHPvo>CvVjrnai<^a><>»C'C^»tnp^'>rin;nJV>oooii', ®<caa!'tnp^-»Hffi 4444X4 »»..••....»......»..........»-,..... -I

4 *w4 o^cor10orno^v!P^^no^oeoar^fMc^uA«^r^Joolr^lr^^nt»^«^lnt^c^^'rr^r^Jrv^ 4
4 *4ix4 <J:>t^Jc^r^^^wc^^MLnT^co•^r^(>^o^r•r^a^^OT^(MC^'ro^^ln^oa^c^c^cD^^lr^ »
4C/>4 4 ^ fHT-trVJ-<-lCM<MmCMCM<M'«Hi-li-l'eHi-S r^T^ T-l^1^T^^-)•^^l^T^T^T^ 4
4 •• 4 4 4
4 Z5 4 4 4
4 4 4 4
4_j4'~4 o>.c^'9-'reoooc^c^c>o«lnlnlnl^CMr^^^o^oo»o*rnr»lco(^lf\tn•<T^-^c^•r^Tr^rr- 4
4-5 414 Lnco^o^Of^laa'*!r•<^^OlnLnlneocovO<^'*CMf^J•*•>9-r^r^HCMC^r^r^^vi^yr^ 4
41— 4v^4 •^^T^•^^T^C\irOfO^^T^•r^T^f^l•^T^^^OO»^^^.»^T^T^•t^•r^^H 9«2;404 =

4 UJ 4 4 4
4 2 4 4 4
4 .

>-' 4 4 4
4 t— 4-^4 CMfOl~-r^f^•^^•r^Tr•*«5^ln•r^^^^^r^tnr^a>Olnln<>e>^^^^coc^^^'r(>•^^ooT-^ 44Z4I4 o^OT^T^CJ^o^O(^^^f^pnc^l^o^O'OT^.^arrr^'a«fooos•^c\lcc{\!OCMfnTr^^rn 4
4 0 4^4 rn^^T^T^o»e^colA;nu^l^^<>c^c>>c^a^-^^M^rlAtninlAX^^o><^o^^^~<^^>c^c>«^c> 4
404-«a4 «..<..•--.-.--..........•».-....».... j>

4 4 4 roror^rorviCMrv!CMCV!rv<Mrvj<vr\JCMt^r^rnrotnt^rMPOt^fnr^i«^rorot*^ 4
4 u. 4 4 4
4 O 4 4 44*4 4
4 Q. 4 4 4
4 -<I 4 4 44^44 4
4 4 4 crsaoaaooooooooooooooooooonaoooooooao 44U4CM4 IT, c3!r\OLnGLnGinainoir<oinoir^c3inc:;mainou^, c;ir\oir\oij>ocACLr\ 4
4'"4f-4 » -I

4'5r- 4<t4 T^^o^or^f^«'Covc>OI^a6:oc^OkOOT^T^fM^v3K^r^Tr^:aIn^o^I^^^•3C30<><> =>

4tn4_£4 sr'*«T^"•.^^r>r^r*^n^sSCM^^JOJCMrnrn^^^^^o^^^o^^^(«^r^^^^^^^ *
4 4 4 44LJ4f4 ll!l9lllllll(r)SII>llllllllllirillt 4
4 4 4 *
4 4t-)4 OOO00!C3OOQC300OOaC:i00OC->OC30O00C300000000 4
4 4 4»— 4 omoir*omainoift05nomoinoinomoinou->0inoir>omomoi«o 4
If V <3 ts ....... = .......... ...... ........... If

4 4_i4 u^ln«^of^r^<»cc^<>o>r^f^<c«c^t^ooI^x^rM^vJf»lf", rr^rtnin'0<>f^p^cDco<>i 4
4 4 4 ^T%r'<r'r'T'<f'T'y-*'*CMCMCMrMr^iCMrnrar". f^^^f^^^^o^^r^, ^-if^rnn 4

«c 9 ^
4 4 4 4
4 4 4 4
4 4 4 4
4 V V '^J '—J t-J '

—
' (_ w' t^* '—I ' '.^» L_J L-i W <^ '.^J s^, V

4 4CM4 ooooo3ooo3Lair*inLnir(u^ininLntr»ininininintnu^inininuAJA(ntn^ 4
4 4C3 4
4 4 :2' 4 in j\ ir>, TV m m m in in lti lp. in m in in ir> :n m in lt, m in m in m :n lp. m in in m 4
4 404 (>0«0*0^'>0«^O^C>!>£>C>t>.0>0>:>.0£>0»OO^t>'t>?>t>3«>OOa^O>t?>{I>t>0 4
4 4 _J 4 4
4 « « 4
4 4t4 iiriiiiiiriiiiiittiiiiiriiititiiiii 4444 4
4 4'<-t4 c:C30or;33C2T)C3aao3caa3ooz;ooor)C3;Dc;riOC303ir)3Zj 4
* 4 u 4 in -XN in ;n in tn in in in c- - a o o D o c: .-j C' o n o o c o o 3 c: o o o 4
4 4^4 ................................... ^
4 4 o » T 'ST -sr 1" ^ ^ u» ui u\ in ux u? til m HI ii> ux ui m in u> ii\ ii\ ui u\ a\ u\ u« in in
4 4_J4 o^cl*<7»tACAC?kC7*l>t>CAtf>^C7^C>0<C^C><7*4>CJ^CJ»O*C>r>U*f>CI*a*C>l>C^CJ»a*<3**J* 4
4 4 f M
4 4 4 4
4 4 4 I?

4 4 4 4
4 4 4 4
4 404 T^cM'*^^Ln^o•^t^t>c3T-(r^Jl*^•^J^<c^^^^'0^^r^t"0'^r^<>r^»o^ow^^.^n 4
4 »^4 CJ>c^lC^c^o»c^c^c^c^ooc:^ooc^cllaoo«-*T^^^r^T-l»--^^^•^^^T^c\scM<M\MC^4c^s 4

4 4C:>4 T^r-^T^»H^H^r^^r^T^v^T^w•Hl^r-^r--^T^r^r^l^r^T^T^c^,^•^^T^T^ 4444 4
4 4 j;:

4 4 4 444 44444444444444444444444444444 444444444444
G-58



* l> « •
O « * «
« « 4 *
« * « *

* « <» ---------------------------------- - •

* o or « <>ooj'irir»cMi-iooc3'.-iCMTr^«D'r<->r r^rorM•r^T^oo^<^c^o^-ooc^»^ •

* * * •
» » « o
« » «t «

o « ^ » c\i >o <) -i-i cvj c\j ivj r\j <v t\i t\i i\i <v t>4 «vj tv o o o o in in u> ij\ ir\ in ii\ cj cj o <\i rvi CO »
* (MOJ OOOJr^, <\irvl OJ(\l(M0>JCVJ<M(MfMOJC\J OOOOOd(MfvJ<\lfVlCVJCVjrvtfMCMf\l<MrarM <=

<t »c;>!> ft

« « « «
* « « •
* * « «

o ftz* aaDinO'>re>0'<>>o>a><><><>o»<>c>-<>oooo{\jCNic\itviCMCMOjrnrnrno>t^in<> «
s> ln^^'rovfMCVl^MCVt^lr^JOJt\l^^J^^lC^JCVloCJoc>»^r^^^f^^^f^^^<x)ooool^^lnrvJr'> »
C ijt*!* ft

ft « fOfOK>. t^iCVtVOJ?M<M<V<\ltMC«(M(VtV<V fV( <M CVJ CVI {M <V <V <M OJ (M fM <M n >>

« 41 (> «
flt « % «>

» « « ' i»

* « « *
•-> * *

> > o *

« ft — ft c^co•^•^^o<)c^c^c\lC\lOlnoto^o•<TT^(\|Troorv»ccocvlr1^rlnr^eQaJTrc>T^cc^n *
<< tt» u>cJ^^ocoa•o^o^o^o^O'^^l•^<ocJP'^^^•r^^vc_>rrf'1ooLn(^l^>>0'J•^^c^aoc^^\J^^^o >>

^ U) f n T-\ r^•r^r-lCMT^•r^^HT^,^^^<-^ »^T^^-l^v^T-tCM(Mt^rvll\ICVJT^T^•^^1-^T^ iHtH i>

« • « ft 9
* ZJ * » *
« « ^> *
> _i ft ^ « T^c^oo^•<T1^^n^or^r^^^oacDoc>ooo^^ac^cDo»tnmmtnc^^^^roa^o^^^^^^^o »

»l— »^T^T-^•«^T^T^»^I^T-^^^T^l^^HT^^^(\lf^^'1rnlnt^THt^|^^•r^T^oo^^T^ »
ft;^ftO* i>

it UJ * >> ft

* Z * « »
ft ft ft ft

u t— * —^ r^cc ocMm TH-^- Lnco rv4oo x\'^r^ to •r-tt-4Tr-<j-'T^rm T-t^-HrOLnr^coQaDooin «
«2j>X2> tOvo>o<\iCT>oooo^vor^i^«s>oo(\jvo>oc3coocrnc\j<)<c>OT-iTHO'j-iornro<;r^ s

*o*<!« -»--•••--*••••--••--------••---•-•- - *

9 u. « << 4>

nr o * * *
* « *

Q. > « •
ft < ft « t.

« « * »
> « * cDOOooraoocooo^ooooaooooooooooooooooo *
»'0>sc\i* oinoincDinoLnaLnomotnomomomoinoinoinoinotnDinotno «
<i— ft

i)2:!>-<* oo^^^rMO^^^o^^^TrLn^^k^o^or^r^«eoo^e>o^^eoccc^o^oo^^T^fyc^^^^ *

* — << * *
it \jkA -tt \ tf iiiiiiiiiiiiiiiiiiiiriiiiirtiiiiiii «
» CO i< => «
* ft wo ccoocjoaaoooccoc'aooooaooooooooooocsoo «
!>«tfti— ft inoinotnoinDirvomoinoinoinoinoinoinomoinoinoinoinoin *
ft ftoft ..................................... ft

* f^ooT^T^c^;^^J^O!>^•«rvlnu^o><3r^^^eoeoo>o>^^r^<Dce»o>oo^-l•r^^^lc\frMF^ »

W >S ft

ft ft * *
"? » * w
* j> » *
ft ft 9 . CJ U> LJ l_i . <-,. C.I i_> <_> '_J C. ' I. -I ^' u> \. • l_, l..; \_» .. <_> l_' V
=> =>(Mxi in;nintnintnu^tniniriintnininininLrvinLntntn3C3o=)oo3rDor)rDc>->o w
ft ftO* ft

« * * ir\ in La :r\ -.r^ lO Lr\ in La in i-^ J^ '.n in in in in ir\ >o <c -o *
* *0* c>0*G*>.0^OOOG^O?> O. O 0» O CK O- ^OOO OO^O^J^O*- ^ O- O- O ^ O 5»

* * _J * *
» « « •^i^ iiiriiiiiiiiiiiiiiiiitirritiiitirii >»

* « 9

« « * o .Ti o o o C' r- o c, o -1 3 1-1 c; o — o o in in in in in in in if\ tn in x\ in if\ if> *
1=^* ft

r> i_> ij>u)ii\u\mmiiiLi\u>UfUtuiii>uiufu>J\J\u\aiLi)U>iiimii\u\J\iituiuiatatuiaiu> =7

ft u _j ft fJ^c>c^c>t»>u«u»u»c^^>c^t^u^t>c^^>t^a»o»o»o^c^^^u«^>^>l>^>c^^^o«a>cJ'c^a» •
» :u « «
ft ft * *

« j> il" *
« « « «
* ftQft .o~^^o3^0T^r\l^<r'n^o^x^3^0T^rvJ•o. Tfn-o^XI^>"r^rvJ•a'an^o'^a3C^a >
ft ft ft isj ;\i tM tvi r'> y\ r\ r-i r> r» r't m "a- sa- ^ ^ T vr 'j- a\ ;n m u% in JA J\ JA m <o »
3F ftLL=4' \_rt'.J^*^l^U^CF^tJ^L?^Lf*Ll^tX'l-rv ../^ U> L/\iJ\t_rvtjv(_^t^(j\4j\VjNi^t^(_f\CI^ yj> L/^ t/^ LT* IJ* ft

* i!«coi> v^t^•^^r^^T^^^T^-^<^T-^,^^^,^^^•r^T^T^^^^^T^T^T^r^^^»^r^.^l^»HT^T^ <=

« * «

!> * # :>

ftftft«ft«ft««lftftftftft««01!i«&A'-««i«««*««««*«4>««««>>»«*«

G-59



« « O »
« • « 1^

« * * «
* « « «>

* * «> 1*1 o> <J o oo r!^ « Mi'^ « tf> i'»4 CVi <> I'th ^r t»H o> «o o o o o^o o 1^ *
* ft ^— ti •oeom^^-tr^ojr^iooroini^'^onaeoTHr^i-iooooinooO'OoooacorH'r o

« " « oO'0>omeO'*^r^ifv<oor^-<»-o>'Ocoi'^r--«>veor^ror\imooo'« th (\J tr\ t>

* « » (M oj CM oi CM <M (M CM rsi oj CM r\ n ro m rvi ^ ^ T-» T-i CM CM rvj pa cmcmcm «
« * « «
« « * *
« « 4i 4
* ^ntnln^otor^^^^^T^•^^l^-lH^tf>^nlnlnlnLrv^ntrvt^lnln^n^nlnt^<ooc3o^ «
» » ^ <t oDeocDTr^»^^o^o^o<l^oa3^o•«oocICD^^cvJr^JCVrMCMrvl«^lc\l^^l^MC^JCVC3aoo«o^o^o «
« CMCMCMP^cnCMCMtMCMCMCMCMCMrvjCMMCMCMCMCMCMCMCMCMCVOJCVCViOODOr^r^l^ *
* • t * ...................................
« * « It

^ It n «
« « « «

* •i:* c^^^Ol'mmcMCMCMCMCMC^^^JCM<^t^o«oc^t^oc^c^^>(^c^t^<^'^>oooocMr^iCM «
« r'>r\rirnr'iTr'«r^'sr'«-ri'V'«rriPneorv){\irvitMi\iC\JCMC\j<\|{vjrvi<vjooc3C3cDeDin *
« «t«** «
« ft ft r^t^pnK>rotornt*ie^j^rorotor^t^CMCMCM<MCMCMCvjrv*cvr>jC\iC\ifvs cvcvcvi >>

* « « i»

* * ft *
* * * ft

* » * *
4 4 ft

* * * ft

« ft ft sra>iM>0'<roor^r>.cj>c>uir^-rH'Or^«or»iiiAc>'<arr'if^t\ICM'!rf^rn<>>ovor^oc30 *
4 *-^» ^o.^col^ll^^ln^^o»ffio«cMr^^oc^<)0^pne^occtrl<>^^^of^J^v{oorvJ^olOooo *
ftS«J^ft - - ...... ...........................
ft ft-^ft 'Or^ilr^^nc^cy>c^l^\ll^r^>o^u^c^^^^o^'^cor^rMOlr^cot\lrM^Olr><omc^c\l^o ft

ftirj* ft •r^•r^1^•r^T-lT^T^^t^ •T^r^•I^T-lT^•l-it-lv^T^T^T^•r^T^T^T^cMT^CMCM >?

ft -ft ft ft

ft * ft ft

* ft ft ft

ft _l ft ^ ft r^c^tocMCMvln«c^c^T^T^orn^Ol^^1-^CMcoT^^^nr^rMcoa3CMoaaooooo ft

ft <iftXft mt^aOT^aocJ«oot^<-^r^l^^^c^c^o•HcooJ•<^lnao•r^c^c^lr^c3aooaoc30 ft

ftl— ft-^« •^•r^^rt^^Ot3^»^^»^^.^I^OOOD•lH•^^OWT^rt<VC^JCVl^^l•lHCV^ ft»2ftOi» 41

ft LU ft ft ft

* Z ft * ft

lit 1^ ft ft ft

•^^lntOT^c>^^K^aoc>c?>fn^^ln^arooo^^Olnln^a3ooolnlrv*r^T^•«»^•^^•ooo *
ftZftJUft ^>-^CM(^fao'ru^«-^rcvl^>Jc^coeofM<J<^or^c^•^^•I^lAoocof^^o•oooeecc>ooo «
ft o ft ft u^l^l^c-o<Jl^r^r^F^^^^^>olnlnlnlnun•*<^^r^ncMrvl^^Jr^•r^cDTOcDr<^^nt^oc^o «*0»-«J* St

ft ft ft ror*irirornrorot^rnrnr^ror<>rOfOr^r^t^r^r^rnrorotorotor^ ft

ft ft ft ft

ft O ft « i>

ft ft IS ft

ft Q- ft ft ft

* -a ft « ft

* :^ « ft ft

« ft ft ooooooooaoooooooocDOOoooooaoooaooooo «
ft OftCMft inotr\otr\OLnotc\oint3tnoir\aiAoinomoLnotr\otf\ainamoinoLn
ft —' ft f— ft ft

<. ft -d ft Truijr<^<5f^p^<sj<aoKCKoowTHCMtMi*7P^^f'^intA'0>or^r^<nooc>otatnsO'<j *

« — * ft ft

ftuiftrft riiiiiiiirtctririiitiiiriiiiiiiiiri «
« C/3 *> ft ft

ft «T-<« ooaoooooacnootDoaoooaooooocaooooaoooQa ft

* « fti— ft oinouioinoinoinoinoinoinciriioipoinoinotnoinoincjix^oino «
ft ft <i ft ................................... tf

ft ft _i ft '<f-»tnLnNO>cr^r^ cccoo^o trio-rHTHcMr>jr'ir''»'«-^LnLn^ovcr-r^coccoCT<Lnm>o »
ft * ft rOf^, rnr^r^rnr^rnr^Mrnrn'<r'y-*-«'^-^-^"^-^-*'^'^-^-«r-^-<r-<^ ft

ft ft ft v
ft ft ft ft

ft ft ft ft

« « « ft

ft W ft L.! i_J LJ L-.- C> 1_J L.J l_> C '_J ej 1_.> l_l t_i C-r i_> <_t (—> U! (-J t..^ C_> CJ t-J <_> L— (_J ft

ft ftCMft ocD30 0 3r)ooooooooooooooo33ooc)oocJooininif> »
* «U« ft

ft ftl? ft \f> O O ^ ^ ^ 'G ^ *0 \0 ^ O O O "O *^ ^ ^ O \0 vO nC O ^ ft

ft ftOft OOOS>00'0^0000?>'0^000^0^0^0^0»00<?»00^>OOQKOfcOOO^OO ft

* * _1 ft ft

« « « «
ft fttft riiiiitirriiiiiitirttrrriti riiiirii
9 41 ft ft

ft ft,^ft 0 30oa:3 0~ac]C)c;rD3C3arir)C)QO—>03doooc.ozj00cdoo ft

ft «t3« inLnictncnir^Lninuiinintncr^tniPir^insnininininininintnirtinint^ *
ft ft^ft ................................... ft

55 tj ui ui ti\ u\ ui ui ui u\ ui ux ui ui ui u> ui ui ui ii\ u\ u\ in ii\ a\ a\ ti\ ai u\ lh vo >o >o

ft ft ft ft

ft ft ft ft

ft V ft c
« ft ft ft

» ft • ft

ft ftDft ^fv.^'rLnvor^xic>OTHCMrO'rinor^xij>c>iHrsi«i'yj^'Or^a>c>OT-!rvi'^'^in «
ft ft —< ft <iso<><o<>>o^o«>or^f^e^f^p^r>»r^r^p~r^a5coaoao^cocDcooaioo>c>c>(>ty>c>c> ft

ft ft tX- ft Cf* t/* LT* tP» LA LT* CT* t7» V* \J\ CJ* <-r* KJ^ LP LT" ijy LP LP LP LP LP LP LP ft

* ftcDft ^^T^T^WT^T^t^•^^T^•r^•^^r^T^t^T^T-^.r^t^r^r--»t^^^T^r^r^T^v^T^T^T^^^ ft

ft ft ft ft

ft ft ft :>

ft ft ft ft

«ft«ftl»««««ft««i«ftft«ft«*<«->-«ftftftftftftftftft«ftftftftftftftftftftft

G-60



« • « *
* * • •
* 9 «> *
« 41 » o> « (S (\i>o « oi> o cD^ejiO o> o cvi CNi o rv t«) ia,''«-i kTi 'O o> «o K> o> I'T^ 1^ •
« *•«->» oroir\eor^eoor--'*iHrv.rO''r^rro-rH'«rTHroa»-iov^'0^»-'i-io(>'*r-.in'i-«o«'<)r^ *
« *z* ----------------------------------- •

« <» « fM c\i CM cvj {VI fvi oa oj <M ca cv rsj CM cvj (\i rvi cvi <\i cvi (\i cvj rvi to ^ »H CM c\j *
« « * «
« « « «
« « « «

o ^ou^lnu>lnu^lr>lnooo<^l<\lCM<M^\l^^a«MtM^^JC>t>c>'C^a»c^Jt^'»^T-^•lH^^^^lc^^r^^^ >
<i tMfSiCVJCMCMCMCM(NJCMCMrviCMCMCM<MfMCMrvirvt<MCM01CVCMrviK^CMrOrO»nrorMC\irOfO •
» •.c: * «
« « « *
* O « 4
« « « •>

4 If ^ ^ »-iN(;xc\c\t\c\{\oo>or^r»r*r^pvr^i>,«,cc\cxcv{\c\i^<\«B««<e><'«<-€ *
« *z« c^scMCMCM<Mcv^cMCMtOlOro;>o^<^c^o»o>c^<><J^fs^~-r^p^^^-^Ol^.^r^lnlnt><>c^<>t^

« ................................... |>

* >> « r<if\jf>jfMrv<Nj<V!rM(\jcvc^:rM(\jCM(\JCV'0J(\JCvr<;r*^r^fOror^foroKir^ o
« « « 41

!< « * *
« 4 l>

* « * •
« 4 « «
« « » «
< « • aoin'Oo-rHa»ooin>or^T^acorn"<rcj>(\i'<jo>0'aocor'ic\iO'r»T-txoc»'C\ia3T-i'«i-a »
* ooiri-»HC\!'<a-<o -ri-^n cctnc^o^oc^*'OO^o'*tf^>©l^-^r^«p"ov>^;a•<^col>^,,^^c *
a>oojL« ................................... «
>> « — (1 ^^•^-lr^^Mr^oc^»o«o<)r^lnrv^ou'^tr\oou(0^ol^>oor1eDC^Jr^r^cJln^f1^ncM «

>lO* * CMCMCMtHfH'rH'rHTH T-lr^^-^T-lT^^^v^T^T^1-^1-lT^1-»•r^ T-lT-ttHT-t <*

« • « «
* 3 * * *
* * * *
f _j » « 0000 ooorviTr^ Qo«of^ooor-\rMo T-<a>a- rvjrvjmr»~>nojfMinr\jrvi(M(M >
* -<s*i» oocM^o^nMf^lln^OLn^^^^oroi^cvlCMCMOl^coT^•^^T^^MMCV<»^ol^(^l^c^c>c^rn *

*Z*C3* ................................... 41

>S UJ >> « »
« z » * »

« (— O'^ > ao!r^^o^O'«o»v^^^oeoooeolnlnlr^^^T-l«rc^<J^c>c^c^c^^o*r~r^^^rOK^lna «
iiiZ«X'> oomaDOc^(ntnc:>ODo^aTr•<^•'JCMr^rooTrM•rOfO{Mmoc^t^<oeoco^^^^ *

^•o»-a» i»

* •> * rvj<MCMCMC\lr^rorotOror^r^rororMrororOi<Ornfor>KlrotOrOfO *
* u. •> * *
* o « * *

* * 9
<i CL » * *
* <J * * *
* s: * * *
* « « ooooooooocDooooooooooooooooooooooaoo «
«>o*CM>> aLrainoirvoinoinoirtoinoinoinoinoinoinoinoinoinoinoLno «

«

* co*_i* ^Jrvi^J^0fMCV^o^OPOfO^^fnMroropor^ronro^ororotor^n•<rrr^^•^ »
« •— « *
i»uj>»r>» iiiiififiiitiitiriiiiitiiriiitiriit «

« «T-ti> QooooDoocDooo 00000000000 aaooQQOooooa *
a > » I— « inoinomomoinotnoinoinoinoinoinomainoinoinomomoin *
^ <t <3 O ................................... 4
o ^o!^r--coCTo«c^oo»^f^csJ^MKl^»^•v•*lnlA^O'O^^F^ao<rlC^c^oo•^^•^^c^lr^^lOK^ *
* * * rvjCMfMCMCMCMrvirotoriK^ror^. ro^O(O^Oro^o^^^o^oto^OMrorn *
it> o « »
>» 4< 4 «
«< « « «
* * * *
« 0 4 i_j L ' l_J l_l l_ t I J L_l C_J v_J l_J L-J ej O i_l (_,' t-J <_J l_> e.> (_J tj L-l (_> !-> Cj Li <. t_? C ^1 W .

* *o» »
4 5fcZ4 >00>0>CvO O ^ >0 ^ \0 sO vO ^ ^ *0 *G ^ \0 ^ nO >0 O O ^ >0 *0 O nO nO "«o >o >o ^ o

4 * _f * *
4 « » «
* < I « I I r I I I I I I I I r I r I I ) t r I t I I I r I t I I I I r I r t >>

9 » 9 9
« «th» 0 330 oz3ooooor3CDCD30oaaaooooo 0000 *
9 9 CI 9 C! a o o o '"1 o c; o o a o c :j o o o c. o o o a o 0 o o o o o o o o o — o 9
«? ................................... 9
3? sU '^J *0 ^ ^iJ ^ ^ ^ <J ^ ^U" ^ "XJ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^
9 9 J 9 c^t^w>t^a»u>l7»t>c>c^o»a»o»c>l>a>^T•^>^J•u>^7^t>>^>o»o>tT^o»o^o«o>a»c>o><>«> *
« 9 9 9
9 9 9 9
w <t j> 9
9 9 9 9
9 9 9 9
9 904 ^cr^x'^'0•<^r^Jn•«r^f^^o^a30^0r^^>J"n•^x>>o•^(x>c^Or-tt^J'n'*ln>c>^co(>o 9
9 9«-«9 t^o^c^c^ooaooocJOOo^^l^»-«r^T^^-»»^^^^^--,v^\i^^»c^JC^^^MCM^MCMC^^^a 9
*f V tL f LJ^ LT^ ^ I i > '. > t_J ^ ) I > 1 J I 1 I J i » t t I J l._J I > I I t ) I i LJ I ) I ) I > I t t ' I ; J I J 9
9 90« T^»^v^T^r^l(\lc\scMCMCMC^lo^J^^JCOCMCMCMCVJCMCMC^JC^JCVlM<MOJCs)CMCVl(M^v^^vlc^l«^lrvl 9
9 9 9 99*9 9
4 9 9 99999 9999999999999999999999999999999999999 99

G-61



* « « «
« « « *
* * « «
« <i » «
« « « ^ 00 €0 to N «o o o o a N lOiO'O w o w « M (n « f-»H «o cv rn eo o «

» «2« ----------------------------------- - »
« a ^ » cof\jCMir\i-tCT>'*'r o{\irorocvioa'*r^T-iirv'rHworO'«->oo»-i'<»-ao'<r'srcM «
e « or « rotnt^ooj'reo i-i o<>o>eoo>oor^^>oinirv>oo'Ofor^rO'«*-^'9-mcvifo *
* * * CM CM CM fvj fo fvi n tvj oj cm cm (>j cvi cm cvi cvi cvi (v» cm cv cv cm cm cm cm cvi csi cm cm cm «
« « 4> «
» « * «
« « 9 «

j» t> ^ c r^roro^^f^^nc\^fMoooor^r^f^r^^vJOJr^4C^4CMC^JCycvc^!T^T^^^T^•r^^^x-^^oo »
w *t;>» ................................... ^
« « » *
* * * *
» « « «

* z* c^c^<^0'OC^c^<^oooocMCMCMCMCMCMCMfMtMCM^M^^m«ooocpooco<o«loo*^r *
«< s> floootoooac>ec'OJC\joooointt^iJ^a>r^r^«^r^l^f^r^ec>TOco>o<>»o<)>o>o»o^v 4

* «<(Ki - ................. ^
* « * CMCVJCMCMCMCViCVSCVl CM CM CM CM CM CM (M CM CM CM fvl CM CM CVJ CM CVs CM CM CM CM CM CM (VS >
>)> « «• «
a * <> «
« « 4i »
« « « «
« » » 4
4< « « «
o « « r^r>.tnlnoaDll^<or^^Mlna^aooooaoo^o^^^^^^I^^^t-^^^(M^arMfOln('^a»^'> *
« « cvI,r^.•^^ f»j o CO to c CM^o oc5coom'0"*>Oi'ritr)rv^if\>ooc3r^'rK\oif>0'« *»»*JL« ...»•.»».... -..,............»..»,. 1^

«i n ^ sf r^>or^c»>^r%<o<3or^o«tM (\i<jrA a<ocjCMvo-«3- (mt or^nLnin r-t<3 «
* - « EC * T-i CM ri in in CO o iM ao u'* o CM {> ^o u-\ f\ ^ (M in ti^ iM C3o ^ iM •>

«ln« W T^T-^^^T^«^T^T^T^CMT^CMCM (MCMCM»-^^-^T^•^-^•r^•I-lr^r^•r^T^^^^ tHt-) J>

w • « * «?

* :3 * * »
i» * * li

* <* X* T^c^c^ecr^r^v^t^oooaac3oaocM^o^^rocMLn^a<s5^o^o^o^Olnu>tn^nr^T^ *
* »— * ^ » cv ^^ th »-! tH'th cvcMror»irimc3CSCJOC3nc\lCM cm ^^ o »-t th T^ »h »-i »^ ^.^.-^ t-i **z*o* ................................... ^
* LU > <
* z * * *
« i .- * * )>

i>z*x>> eo^OK^^vT^1-^^^CMiocoa^a3CDaooo^^oooc^potnc^c^c^c^CMCMCM(Mc^rOD =>

o o "> — » rMCMCMCMrMCMoooofOtoiocDoooorveo<xioc'ooo^'*tomm'0<o<o>o>ot^r~ *
«o*<t>> 9
> « * t^rorOF^K^romcMCMCVCMCM CMCMCxjCMCMKir^r^r^rornmrofOromr^r^ #
* Ll * * St

* O * * «
* * » *

* <t 4 * *
« s: * « *
* * « COOOOOOOOOOOaOOOOOOOOOOOOOOOOOOOQOO «
*tJ«CM* tnaioamoinomomairxatnoirvoinatnatnomomomomoinom m
9>-.9t— «c ................................... ^,

i>s:«-<** •*ln^n>C'or^^^^I)«<>^>Ol^l<>^or^l^^O''SI{><^^c^o^T^cM^Ml*\^^^r*^nlr^>^ =*

«cn»_ie TT'^TT'T'^'v^rsr-'a-'r-^irvfMrMCMCMCvjr.^CMCMCMr^r^fnr^r^nrorn^r^ *
* » « «
ouJ>>i« riiiiiriitiiiriiiririiiiiitiiii iiai «
« U5 * * *
* trt ^ OC30COCjOaC3CjOOOOOOaOC3 0 0000aaOOOOC30C300 *
» * *i— * ca^uAoinou^oinoinoir. otnoinainoinoir\oinoir\oinoinoinotno a
V 9 f ................................... i»

« Tr'^rlJ>ln^o^o^^f^coene^c^tr^lr*«Hsr^^^oocoe^c^oo^^^^CM^M>nr^•<a•<a•^nln^o *
* * « ^r'«-'*'*'*-*'*'<r'^r'VTr'^fviCMrMrMCMrviojcvr«CMrar^r<^r^r^nnnr^r^ *

O » "k>

!> * «
V >» 9 9
* * * *
V f V t_i t_' u.' '^i ' ^ _i Lj — _ '-J ^ ' <-- '- _> i-j s_> -J 'wj <_> i_j '_i «

* «

* o o * O- o o o CT* o ^ ^ 5> ^ r7« xr^ r?. ^ ^ o t> ^ o o o o o- o- o- o*- o ^
* * _i * »
« 4 « i»

»r:> ritiiiririiitririiiiiiittiiiiiiiiii >»

» 4 « «
« oaooooooooooo'jaoooooooooooooooooooo «
* 4u* ooo~ooooooootni^J>lntf^lf^lr»l^>urv^^^lX>lnt^^^i^u^l^^if^lr^if^tr\l^^l^^lf> *
=? n ^ ^^ ..................... ............ .. »

* C _J ^ t^v rT* tJK (Jv ;J\ 'jv CT^ -J* O L?* O CJS C> Cjv t/> C7» 'J^ *J* VT* ^ ^ 17^ O 0> 1^ #

<> « * *
* * >!:

« » « «
« « « «
* «a« T^rM^<rJ>^or^ooa^OT^cv^'r.^>o^v=ot^o^^r^i^O'aJ^-or^^oc^OT^cM'n'I-x\ f

« 4C3« fMrMCMCMCMfMrMCMCMCMrMrMJ\ifMCMCMTMrM(MtMCMCMCMCMCMrviCV!CMCV!C\l<MCMCMCMrM *
« * « <•

* >> » *
* * > !?

G-62



« « <» «
4 # « «
* « « «
« « « «
* « » oo<)'•^>o^^3lnro;Olf1.alf^KlNK^e•*r>•*ooo^ylnooocoo^coo^o{Mool«^K\ *

* ft

« * — * •<ro'r^r^(\jif>vO'^»-iO'«Hir»t-400'>oojc\i>o<MO{>o m^r •>» r-^ r\io *

> * * c>j rvi rsj rj 1*1 i*A rvi cvi (VI cvi oj cvi CM oj osj rvi fvi to ro K% (viro to to fv oj *
ft # « >»

ft ft <» ft«•>>» ft

ft ft-r^ft rr-o-^r-^o TH>OLnLr\inirvmtr>t>.o>f>c>>oe>ot>. mm aooor^-r^ ooiriinLntn. a
ft ft^ft »^r^r.r^ir<^^f^r^rvr~i~~r^cjoooaoocJt\jojooocD»o'<ooocMrvjfMrvj *
» i> — » Ooaoro-<rr0fororororor0f0rorntoio»oroto<\i(\iaooofor000fvjcvi(\i<\i ft

ft fttift <gr

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft-^ft vc>c<>C't«-c<c>c'C<;x<-»-«^^''»MM'«r»r>'Cut:i_w-i»-t_i^<e«<C'« ft

ft ftZft «r^'»-^^tvi-*ooc>>o«><>cD«o<»«o<ocoa3<o«>ooooo(\joaooo>o>oo o
ft ft^ft vTr^r'rc^oDc^a]cococDCDooc^c^«^c^c^c^c^<^l^>lnoaooln^r^oac\•c^^(^JC^l ft

ft ft-Sft ft

ft ft * fVfMrutMrvlfVOJCMfV<\l<N<VCMfMfV<\lfvJCM<V<\I(M(VOJ fVi (M CVCV'OJOJ ft

ft ft ft ft

« ft ft *
ft ft ft ft

ft ft ft «
< ft '» ft

ft ft ft ft

ft ft ft '»-oovocjooo^oocj<o(\ir»iin'''\i'i'-irvt_>o<r^>0'a-t^'<>o><o»oooc)oa'V>o(^ «
ft **^ft cecpor^'Tftvfvjcv <vo m. or^ r^p^'wHTmrvjo sn cscvitOiHsc a o o o oo w-^ ft

ftftftXft ......».»...-.....•........•.»..»..•» ft

ft ft^ft >o>ooorvocjoo'XLi>r'ico-»H'-trMOo>o(\jeoa}0'voi~^r^ccjo« ou^f^ «
!j •ftir* •>ro^o:^^0'3•'r^^oot^a^c^coa>ooo(^iu^>^JcDc^u(\^c^(^Jm O'Or^ ft

ftVJft ft •r^•^-lT^•I^^ .-tTH'rHTH-rH.<H-<H-rHr\J(\)'tHr>JCVJ fMCVJOJ ft

ft • ft ft ft

* 3 * ft ft

* ft ft ft

ft _ift'-- ft CTinmoo cvj^AficMCMiTt cvjojcgmoofr- rMtMrvirvnc qooooooooco oo ft

ft <tft I ft T-icMcvimr^roco'Or^r^r^ooco •rHcovOor^r^r^ -jHrnoooooaaoarvjioto ft

ft»-ftwft T^'rt-rM'.MxH-rtODcoooooT-'^-iMTHi^-^T^tvicvr'iJOforoaoocorntvifvi «
tt :^ i> o a .........................^. ft

15 LU * * ft

ft Z ft !> ft

ft ft ft ft

ftt-ft-~ft •*"o-'5r'^'V-<j-sO'«»-r^r^romroo(\i'r^'rooavrOt-«^'rn-aooooir\'0'0 ft

ft 2ft X ft OTTrtororMinaoo>o«!Oeooooir\oo^-iiHiHf^CMoeoocooooooorooo ft

ft o ft ^ ft r^i^r^f^mm-T^ '3--<r'j- rocM-.-(THrvjrvjf\iooco lor^. ro ooooor^ cnco «
ftej»-<3* - .................................. «i

ft ft ft totorororororotororororO'OrotorotororO'OrOrocvjCNJoacvjcvi f\j CM OJ ft

ft U. ft ft ft

ft O :> ft

ft ft ft ft

ft CL ft * ft

ft -C ft ft ft

ft ^ ft ft ft

ft ft ft ooocDoooooooooooaorDOOooooooooooooooo *
ftOftCMft oinamomou^oifioirvotriairiaiAainoiAomamoinoinoLnoiria ft

ft— «f-ft ft

* 5^ * <5 * r^t^-cox'O-O'. ooTHt-tcvrMroro-'r^inLr. vOvor^r-roncjoo CDm'Ci'Cr^r^'Trcao ft

ftCTft_jft ^^n^orOlOro«T^•^v•>T•^•^v-•«f^f•<r<rV'T^r^Tr^^«r^rmc^IOJCJW «
ft ft ft ft

ft LU ft I ft I I r I I I I I I I r I I I I I r I I I I I I I I I I I I I I I I I I ft

* 75 * <= ft

ft ft^ft ooccoooooocoatrooQOOooooooooooooaooo *
a ft ft H- ft m. oinom oin oir> air\ om oin oin om oin oir> ourv oun cm am oin oin »
ft ft :-«lft ft

ft ft _i ft \cr^r-^ecaj<>c>oO'rHTHrvJCvr»Ar^^r'<a-mLti^o>or^r^co<i;c>f>mm<>>or^r^a3<x> ft

ft ft ft rn(OtororofOtO'r'«r'<yTr'r^'*'<*-<>-'r-<r-<r'«r'*'*-'r'*-«''»-'*ryc\iryw ft

ft « ft ft

ft ft ft ft

ft ft ft ft

ft ft ft .
«

ft ft ft ^1 l_l U.' l-J k_' l_' l_' LJ l_< l_' (--J _> L_i >_> l_> l_l t-J _! i_- ^ '_J _> l-J <_i ej L_' i—- .. • <_i '_J ft

a ftcvjft oooooo-Dorsori-Tiooooo 300003") or-'-Dirvmmmmmtnm ft

4 ftta* - .................................. ft

ft r.,tv.r^rvf».r..f^r^pvr^f^r^rvrvrvr^r^!>^r^i^r~-f^t^r^f^r^i^r^rvi^r^r^r^r^r^ ft

ft ftOc o. c^oo'^CT'Ot>ot^t>c^oo'0'Oo^{^e>o•o•^>o1>o^>^>oc^>c^oc^I^c^^> «
ft ft _I ft ft

ft ft ft 9
ft ft I ft I I I I I I I I I I I I I I I I I I I I I t I I I I I I I I I [ I t I ft

ft ft ft ft

ft ft tH ft O ^3 O O O O O O O O O O O CD O O O O O O O O O O O O O O O O O O O O O ft

ft ftcs* mmmmmmmmmtnLommminxtinmtnminmmmmmmo-zoooocc »
*^ft • • - - • • - • ft

r? »?l_Jts so^'AJ^v<J^>0^4>^^*l>>0>0>4J'*>>0^0^^>*J^OvO^*4J>0'4JOr«*P^i ft

ft ft._j3> r^u^c^o*c>lJ*t>tJ•u»o^CJ»LAt?^c>u*^'Jf*fl>*^J*u*l>o^u*c^c*c>c>t>c>'J^c?*u*l>t7*v^c^ ft

)? ft ft ft

:J ft ft ft

=^ ^= ft

ft ft ft 4>

ft ft ft ft

ft ftOft <)'^s:»OT^rvjO'rm«r^33>OT-»f\i'0'^m>ot>.sa^O'HC\)io<rm>o-^!S!:>c> «
ft ft>— ft ><jo>o<>r^i~^r^r^t^e^r^r^p^t^ajcuoo=ocoaj<sfa3coccre>a>i>cj»«>c>a>c>i>c>c> ft

ft fttx-ft >_j<je>ejcji_ji_ji_ji_iej<jvjLjLji-ji-JiJ(jijv-jiJtjtJi-jLjcjtjcj(_>ij»^ ft

ft »C3« r\jCMOJCM(\)cvjc\ic\irvi<\j(vjt\jrvicvr\irvit\ic\jCMCvrvir\icMrvicvicMrsirMcvcMCvrvic\ic\jc\i ft

ft ft ft ft

« ft * if-

« ft ft ft

ftftftft ftftftftftftftftftftftftftftftAAftftftftftftftftftftftftftftftftftftftft ftft

G-63



* * • «
« « « *
9 « « «
» * * «
ft « « IN s-v^ n ift Cki in 'O « irt >ci « v0 in'-vH <^ in if> a «

« ft^« aoT^^vlOlf\c^^o^O'0^o^^oK^xlmcvloo^^ao^^^^vr^oooof^»^o>r^^oor^ln «
« « ct • vin»H>oincotnir«inir>ir\in>o<\tfOfnvir\'OfnooeO'0'*tooc>oor^eooroinco «

« « ft «
« » ft «
« « « «

« «^ft cvlM<^lr\JC^Jr^^'lr^tn^n^'1tn^'ll^r<<H••^^«-l.r^oo>or^^o>o<)<)aoaooocJac3 «
» * ^— « Oj<\JCvjc\icvJ-rHxH-rHTHTH^THrHOOQoaorvir^r^ifMrMrvjrvifOr^(^ror^r^ *
* » Ci * ................................... ^
O 4i ft «
ft ft ft »
ft ft ft

51 <c»e>CP^rviriririi;"trir4Pir-«-C"«'«'*-«{\B-'C><:>t><;'<.i«'«'«'<»'<»->a'>3\» ss

ft ftZft 000>oo«oo«sao«jBOeo<I>oO^-*mi^f^rMlN'0'»"Ti»-»»H'«-toDao»eO£C>ooeoeooo ft

9 « — » <\Jt\J(^l^^^I^<!^o<3<J<o>o<o^o^«^~^lntI1u^c^coc300CJOE^c^c^CT•c^c^c^c>c^ »
ft ft <l * <.

ft ft ft rvjfsjryrvjcvP404r>if<Scvifv3cvffvjfvifvi{vrorvjfvi(vcdr^rot^i^f^cyc^ «
» ft ft

ft ft ft «
» ft ft *
ft ft ft «
ft ft ft «
ft ft ft «
ft ft ft if>mro-<r<ocouAr''(>OT-rHCjvO"<»'i\j(\ico{\lTn-or^ ovrvofla3'<roo u>a'^ii\o *
ft *'»^« e^vOt-»Hr^o<>'*in<ffliAr«iNe>^rtn'*fVicncvfro>oar^tv^fnaooD<>oin.^i-r4 0 «
ftftftJLft ---------------------------------- - o
ft ft^wft .^'T«^r^(^o^^Trln^^f^ln^Oln•^^r^^^ln<T^^aDln<3t'^lrlf^lno«or^^^r^eo(^l'^ *
ft - »u:» o^^^o'3r^^^>o«u^^'^x^oo'T^^c3^'1^f^^ou\^'JCD^^oonor'^ooc^}'^ooc^•ooc^r^l^r^ f
ftl/Jft ft CVI-.-ff-t-rHT-l-iHTHTHT-t^TH T^^^1^T^r^•r^ tH T^ tH 1?

ft • ft ft *
ft ft ft ft

ft ft ft ij

ft _i«'~ft or^ojinr^cococooovo^o-vs'J- oincjoji^f^oo c\iojr\iLnf\)c\jooir\r\iCT'0 cmoj *
ft -aftift ^o^ooOt^or^(^^~f^>o^O'0*tAr^rvp^f^^^^o«xl^^^-^-r^c>c^c^(\io>^o^or^p^ ft

»»—»'-'« fV•t^O»^r^lt^T^^^^^^T^Wr^»^•r^Trt^T^T^r^x^I^OOOOOOC»^•^^^ ft

ftZftOft - . ................................. ft

j> Uj ft ft ft

ft Z ft ft ft

ft ll_ ft ft ft

ft I— ft ft •<>-<rr^r-iLna5ooooa3 -oo^OvoaooaoooooO" oi^r^r^ rOf^torarM'^-^-'* ao #
ftZftift a^nr^cclf^<3^o^oco(>o><>>oor^t^^^^MCM^<i»^l^^c^c^e>>OIDcoacf^^r(>c^T^T^ »
ft o ft ^ ft ooaJao*lnln^nlnlnu^^n^o^^^oo^^^^p^p~^^sr^•*•<r^r^*^r*^ocMr^T^^vlc^l «
fttj*-«ft ft

ft ft ft ^vlr^^r^t^^^l^ror^tor*^^n^^^^^o^n^ornf^rot^tnf^r^ro^or^^Of^ «
ft u. ft ft ft

ft o ft ft ft

ft * ft *
ft Q- ft ft ft

ft <t ft ft ft

ft 5; ft ft ft

ft ft ft oooQOOoooooanoooooooooooooooooooooo «
ft Oftojft ir\omairioinomoir\oinomoir>DLf>oix>Qinoinomatnomoinom ft

ft«-ftf-ft ft

ft t: ft <! « o> aa^T-tr<jf\jromTj-<»-Lnx\-<3>or^r^aoi/e>o ao^T-if\jrMr^ro^'irLP,iri-C'0 <<

ft c/) ft _I ft CMrat^r^. t^rar^r^tnr^t^r^rn'^rornt^r^rnr^f^'^'^'^^''^ ft

ft ^ ft ft ft

ftUJftift irriii»ri rririiiritiiiiiirtitiiiiii ft

ft t/5 ft ft ft

ft ftT^« OOOCJOOOOOOOOOOOQQOOOOOOOOOOOOODOOOCl ft

ftftfti-« ouioinoirtoinomomainomoinotnotnoinoinomoLnomoino *
ft ft^lft ......... .......................... ui

ft ft _i ft ooTHT-tr\jc\!r^rn'>i-->3-ir\ir\-o>o(^r--'3:coc>»ov oo-rH^oj(Mm'n->3-Trir\Ln>c «
ft ft ft C\irvfOP^rnr^p^rnfar^fnr^rnr^rnrnrnr^r^n(^r^'«''*^'*'*^r ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft --> (.-,' :_i t_? CJ '--J (_J >-> (_> t_) t_l l_l l-J t_' -^1 UJ l_J <_» ^ l_' (_> l_' L-i t_' (_> l_i ft

ft ft (M ft insninininiau>tf\inifvinintntntntntnip. intniniAEnininuiininiAin «
ft ftOft -~. ......... ft

ft ft^ft r^r^r^r^r^r^r^r^r^r^!^r-vr^r--r^r--r^r^r^r^r^r^r--r-^f^i^r^r^i^r^i^r^r^r^r-~ «
ft fto* o^^>0'0»o^o^<>!>o^€^^>•o^Ol^{>0'0><^t>t>^c^•(>c^^>o<•c^^>c>c>ly{>o•o>o^t>^> *
ft ft _j ft ft

ft ft ft ft

ft fti ft iitittiiiiiiitrtriiittiiiiiiiriiiii «
ft ft ft ft

ft ftTHft oa3ooooooacjC)C5aoocDOooor)Ooooooac2oooc3o «
ft ft c3 ft o o o o o ci; o o o o o o o o o o o o o o ~ o o .;- 000000-100:3 «
ft ft^ft - .................................. ft

ft ftt_>ft i^i~--r~-i^F^i^(^r^r^r^i^r^i^r'i^r>-r^i~»i^f^r^r^t^r-vr-r^r^i^i^f^i^f

—

ft ft t ft 0^(^o^O0^0vCfkO0^1>(^Cr^(^0^0«<^<^OC7kCAO0^C7'C'^OOOOO0«C]fvOO-U^ ft

ft ft V ft

ft ft ft ft

ft « ft ft

ft ft ft ft

« ft « ft

ft ftcift T^^^ln^lr\vo^®c^Or^cy'^vln<>^^coc^o^^^vin'rLn^o(^xlc^aT^c^J^^«?.n ft

ft ft^ft oooc^c3t3ooo^^xHT^t^•l^T^T^»^T^^^cvoJC^l(^Jt^l^vc^(fMCMCV^^p^f'^^»Ar>rl ft

ft ftLLft ^^t--I•r^riT^7^T-lT^^^»^T^^«v^'^^T^^^^-tT^•rtT-l•r^^-^T-^T^T^^^T^ ft

ft ft Oft cycv!CMrvicvjc\jcvtMCvJcvrsirvic\icvrvj(\icMCMcvr\3fvicvrMrMrvic\!rvicMf^ «
ft ft ft ft

ft ft ft n:

ft ft ft ft

ft«t«l«ftftftft«ftft«ftftftftftft«ftftftftftftftftftftftftftftftftftftftftftftftft

G-64



*«4t«*4l«««*«««i«i0««««>«**«««*««««««««*«i*«9***O
* «t « *
« « «< *
« • « *
« * * •

« 7 « ..»..-...---.-....-.-....-......... «
« «w« vo >o o o ^^r^*c^Jt^^^^o«o^o^>o^~ooool^^T^oo^oKlc^ofOr^ •
« o or o THorvi cc ^ ^or^r^c^r^lr\1r^^ow•«^^^<r<rTrr^^^JfMCVro«rlr^.^ o
« * * (M (MtO lO K» to CM tVI CM fVJ C\J OJ fM CM OJ CM eg t>J CM CM (M <VI CM rvi <M *
« * « «
* * « ft

« « « 4

« > ^ o cjtviiMOOoao'Oaocvjrvjcv cm cm CMCvicMCMP^r^r^i^ ^ «h <-i«nc:ja<H^'<Hr-tflc o
* O " O rOCMCMOOOOrOtOOOCMCMCMOJCJCMCMCMCMOOOOOOOOOOOaaOCM »
* ................................... if

ft ft • ft

ft ft ft ft

ft ft ft ft

ft ft*- ft <T.c^p»c:4_cc«-j»-cc>e'«*'e'«<evc>c>C'e<€'«<«'«r»'«»'«»<\r\'>»'<»'<»«f\ *
ft ftzft ceo o oooofNJCvJooooo ooooocr v^-«r'*-«rmror~\mp^r^ mmromr^ a
« ftv^ft oui inooooii^iii oocMOjcv (McvirviojtMrvi'r-^-^ ^mu'>minr\r>mmtnmo »
ft ftxSft ..•.-.»»-.-.......-.»...,.»-•....... ,)

» ft ft CMCVICM CMtV CVCVJCVCMCVfMfMCMCMCMCMCVJfMCMCVifVJfMCMfVJCVirMCMCMfM ft

ft ft ft ft

ft * ft ft

ft ft ft ft

ft ft ft •
ft ft ft ft

ft ft ft ft

ft ft ft •I^co•«rfn<>(MsrcJoc^oc»l^^of^«-^«r^c^ln'^'^'9•t»lalrno>^o^r^^r^--^-»r\^CM ft

ft ft-^ft inirr-rioc>(«-»irvc3 0oeziotM^c>>r«ncC'i-!oiofMc cm '•r^ t^f^>^t•^e^oct^^ot^r^»^ «
ftftftj-ft ....••..»......-.•--....»•-..»..•.,.,, «i

ft ft — ft c3 o in in o> c^ c3>oir>>o omor^ occvo CMrHnooaxoin ^'joojin ft

» - ftctft a> C3 T-t i'\ a r'^ o tHr^'<T-THoco>ot->aoor~\0'<r«-fp^r'»ncotM"<rinin'«' ft

fti/3ft ft ^CMCMtMCMtvirvj mrMCMC\lr^•^-^T^CMCMx^r^T^T^1^ t-^T^T-t1-^T^ ft

ft •• ft ft ft

ft Z> ft ft ft

ft ft ft ft

ft _) o " i> cMCMooooooaooaooDOOor^rvjir\mooeDeooc>oo<i'TCjor--r^^'»' «
ft <!« X* r^T--troac)ooc;oaoo{\jrnrorn^eOT--!or^i^r^r-->o<)-C('^inri'^'T'a-iriiri ft

ftl— ft-^ft .HCMCVl^rMrnr^ooooal^CM^\JCM»^CD^^CM•«^•^^.^rt^^T^•r^•rtT^,H ft

ft ^ ft U ft - - ................................. ft

ft LlJ ft ft ft

ft 2 ft ft ft

ft •»-' ft ft ft

ft 1— ft ft o•«r^^^•^^'rooooo^n>o^o<o*K^r^lr^ooaooooo>o^o>o>ceotococ^c^^^ «
ftZftXft •r-ii^04>oa3eoeooooooroooom»-iooirv>0'0«oa30chOvOor^eorMC\iCMCM ft

ft o ft ^ ft cMQc>a3rohorooooooi^cocooC'OOCJO'*-tf>ur«inif\if\[riiri>oi^>o>or^f^r^i^ ft

ftOft-aft ft

ft ft ft Ki CM rv CM fM 00 CMCvjCMrvjCMmmromrOfOrOPOrotOfOrororomroron ft

ft LL ft ft ft

ft O ft ft ft

ft ft ft ft

ft CL ft ft ft

ft <X ft ft ft

ft s: ft ft ft

ft ft ft oooooooooo oooooooooooooooooooooooao ft

ftOftCMft omoLnamoir^oinainoinairvoinotnoiA air\tainomomoir>omcD ft

ft^ftf— ft ................................... «
ftXftttft r^!^co«a^^>o^rt^o<Jrv^^«c^^5e^^>^oc^^-«^CMC^t^a^^<!r'rl^^ln'0^o^-^^eO'ao<> *
ft CO ft _lft •^'^'T'TtfVCVifMCVCMCMCMCV'CMOJrOrotor^rorntOronrororOfOrotOrOfO ft

ft —' ft ft ft

ftujftift ririi i iiriiiitiiriiciiitriri rirtiit ft

* '.n ft ft ft

ft ft -r-t ft ooocaoooooocDOOocrjoooaoenooooooooooocnoo *
ft ft ftH-« in otn oin oin oin oin oinoLnoin oin oin otn oin oin oin am oin cjin »
ft ft •<* ft ....... ............................ 9
ft ft _i ft •o^^^^a>«>c^c^lntn«oo^^^^ooooc^oooT^t^CM^vlmrov•*lnt^\•<}OP^rvooeo ft

ft ft ft •"T'r'v-'rTr'^^rMCMCvsrvjcvcMfMCVCMrvirorof^r^rorarnrofOMtornpnroi^fO^ ft

W ft ft ft

ft ft ft ft

ft ft ft ft

* ft ft *
ft ft ft <_I l_l 1_J V_i x_l V ' l_l 1.1 U.J (_1 L_' '—r l_> •_ l_ _l L„" >_J l_> V_' l_ l_J ^ ft

ft ftCMft iAininiriiniriifiC)-Dor>-r)o-3 0ooo':ioc3 0 0c3rr).-DO'Doc)ocDooc:> «
ft «C34 - «
ft ftT^ft r^i^i^t^r^r^r^c£5oo<»cDcocoect(»oc>cot»coooa?<rc)casccoo<ooocc>co «
ft ft O ft O O O 0>- O- O- O O O O 0*0*0 O- O O O* O O* O* O O O- €> C^ O O* O O O- ft

ft ft _l ft ft

ft ft ft ft

ft fttft iriiitiiiiiiiiiiiittiiiiiiiiitfiiii ft

ft ft ft ft

ft ftiHft OOOOOCDOOOaO-lOOOOOOQOOCDCDaOOO'nOOOOOOO ft

ft ftcjft r^oc'Oo:3Olntf^l0l^^lAlnl0l0lntnx^lnln»nlr>^nlnlnlr^ln^^^lrllnu^^f»l^ *
ft ft^ft ................................... :f

ft ft _j ft trio>u>y»c>cj»ij't7'Cj*c>c>L>o»c^<j'c>a>c>*u»(j>C'»ci*o«ci»o*c»>c>vi>cAo>c>t^o»<>c> ft

ft ft ft ft

ft ft ft ft

ft * ft ft

ft ft ft ft

ft ft ft ft

ft ftcsft ^o^-^>OT-^rMr^'r^n^o^xlC^o•r^cvJ^o^:r^>o^»ao!>OT-^rMto^^^n^o'^cot>o ft

ft ft«ft ^'l~^roro^•^^rv-^T^r•v«^r^^-a\a^lftl^^u^lt\lf^^l>x\l^«'<><o<><c)'Cl>o«<o<o^or^ •
ft ftU-ft rtT-^T^T^T-1T^T-1•^^•rtT--lr^1-^^-lv^T^t-^T^T-^^--^^-^v^T^rtr^rtT-^lr1v^ ft

ft «c3ft cMCvsrMr>jCMCMcgrMcvirvifMCMrvifMrvirgrMrv!cMCMfvj:MrvirMCMCMrvicvicvirMrMCMrv!OJCM ft

ft ft ft ft

* ft I' ft

ft ft ft ft

ftft*ftftftftft«ftftftftftft«ftftfti!iftdftft4iftftftftl^ftftftftft«ftftftft«ftft

G-65



« « « 9
« « * *
« 4> « »
« « « «
« « * « in m n •« CO i«> o^»^ Ok <> ^ fM O'Oio m 'Hf'.Hrv t-^ <o M m •
« «.<~* »-iracooo'*oioojoo'eor^ifvr^'*oof-^moooootr\r^m'OfHo»r^o^'0<oino<. «
« •2* ----------------------------------- «

* « rr « oecf^fOjocDomTinooom'OoeoTice omoorv1-^«-^oooooo•r^ «
* * * tvi CM CM cvi (VI CM ^ w th w T-i (\j CM oj CM oj m KAmfMCMr^f^mror^patomr^ *
* * » «
« « « «
« « « «

* » ^ > «rn<J^oo>o•oo'0>o^o>o>0'0^o«o»•^rlOoaO'0^oc^J<\l^Mt^)tM^^JC^lCMC^^{^JC\I t
« 5> i> lOOJCMCMCJCMmr^CMCMCMCVJCMCMCMOJ^H-HOOOOmmCVJCMCMCMCVICMCVJCVlCMCMCM «

« « « *
* « # «
* * * *

« •z* ^o^•r^^'^T^^«^^eoT^»-^T^^r^^^•t-l•r^T^eo<x>f^aoo(MtM^oO'C^O'0•<^•c^oo>o *
i> »> — I? oooaooo<>oaooac3ooo«<oc30oou>tj>cv)CMinmir\m»nu>minin o
i» • - ..........•.....„...-...-•»...-.. «,

o « « <VK>mror^r^fvjcvjr^r^riKir"j^roK>(\jcviCv cvc\jrMfMOJCV!{\!f\»(\irv(\)fvcv; <
* * * *
« # » *
4 4< « >>

« « « ft

« «i « ilr

» « « :»

« « » cofno»H-»r>.TH'r-!'<>«o^-ooc>o«'»-or^r^«}r>-T-«oooaaajeoao'«»-oin'3-ri »

4l09X« - • • • .-»•-..•--••-••• «. •-»•..-•.•..• «

< - *tr4 f^ooor^aveo'^oeomr^i-»^t7>i-icMr'\^CMii%co (MOvor'iotJajr'i w
« 1-t t-i r-) TH'rtwrvirMOjrvjcvicMiv ri cm (\i (m cm cm tn rvj sot

*
* ZD « « *
4 * t- *
«i _j <t i» r^o>c\jrvjcvjir>CMfMCMCM'rcv!CMooooeococ>ooooaoaocDeoooopvtr\r^o »
j» -"a^o:* '«rDC^«ool^c^c^c^to•I^c^c^^o^o^ol^tooooQoac>oac\lro^^^^\OT^^of^l =>

n T^.^^coDDOoo•^^CMT^•^^•^^T-1T^•l^^r^K^r^r»^OGOoo^^c^^c^lc\l•^-^•^r^^c^I *
*i2#C)* - «
* LU » * *
* z * * *

*
«i— « o»inir»oofMtOf^momi*if^**^i^{\i'»H^''r^oooaoin»oo>o^Oi-tfo >*Z*X* CM^OT^t3^c^^ocooo^r^ec'r•^c^t^c^o^--^oo3eoeoooooof»^ooo^r^<B^o*
* o 4 * r--ir>Lr\-<s'>3--<r^r-^in-^rkiCMrMrvrMCMTHo^aot^fnrooa — rr-or^ascococco^o^ *

» * * r^!^ropnFor^fOK\fnroporopor^r<iKifocMC>jrvirvjrvi CMCMCMrvicvjcvirom «
» u. * « *
* o * * *
=> * • s?

* CL * * *

* 5: « * «
* « » ooooooocicDoooooaooooooocoaoaoocarDDocjo «
* OKCvj* inoifsotnc3a^c3inoincDir\ainairtoinc)inainoinainoinoir>ointzitr> «

«

« •— « « *
:»LiJ>»r» iiiriiriiittiiiiiiiiiiiiiiiiiiiiii i «

*
* ^w-** c»ooQCDOooooooDoaoQaooooacr>QC3C3ooe3QC30oc:: »

« omomotnoirvomoinouxou^omamoinoinoinc^inoirxou^oino *
7 C i> ................................... u

« o * tnr^'^'<r'^'*'*-<?'*"r^'^'*-'r'*^r'<r'r"<T'«r'^'rrvioar>jCMrviCMrjruojrMrnr^ o
1> > V w
« » * *
w » * w
* * « *
i» » « L_) [_• i_' _»(_)<_' _> _' — 1 <_ 1. cj t- '-.I t_. •_ i-.' i_> ; V..' I.,' s_' t
* «CM« cjooocrDO'D'Dooooc3oo3C5.r)30cr>OEf»u>tf\tn'J^inif\£ftin tn m irv in *
* *e># i>

* ^ o o oo ooo^>ooo O O O O O O ^> O f>- ^ O O (X O t> ^ O <> C7* 4
* * _l * *
« « « «
« «i« iriiitiiiiiiiiiiiiiiiiiiiiiiiiiiiii «
* * * »

* inlnur\J^;n^nl^lJ>lntnlnlnlnu^lf>lnlnlo^nlf\ln;rsooo3ooclOO'..ooo *
:? ................................... 5!

f (^i^r^(-^r^i-^i-~(— r^r^p-f^i— rvr»(^r~r-vr^r^r^r~<Dajajix>oucc<ooosotDooeocu >;

« # w *
<i a «
* ^: «
« « 4 $
« « «t 4>

<i *0* ^^CMr«^^rx><>rv-c>OT^^^Jr^«rr^^o^^a>c>owrvJ0'rT^«f^oot^Or^(\l'n^a^ «

>> fix.* ^1--lT-l^T-1^--IT^T^T-t^rt^^T^^-lT-1^T-«T-1•^-l^T-^^»-lT^T^^-IT-1T1T-1l^4^^4^^Jl\l^Vl^^J '>

« «>o« rsjcMfMCNacviCMrvicvrMcvjrvirvcvrMOjtMCMrvicvjcMrvtrvrMrvjCMrsirMCMrsirvjCMC^ic^CMvV *
« « «

* * o ^1

« * a

G-66



* « * •
« « « *
« # • «
« * o «
« « o Tyco^«^r^«o<)<^c^^Of^<r^oc^Jl^\r^*at^.^o-t^J^ec^>oor^OJr-~t\^^cl*~l«^• O'Q «
< » > THr^OTHir\cor^voc\iC\i-<T QoocoTHrMf>-<rrooco'>r-<»- aix>oO'«romc>t>r^-oo «

* * or > <)^Oln^nTrl0^vJCVJao>OJC\^f^l^ll^<)«ln^o»^c^^o•^rrJ•l^CMlr^<^<vllr\eor^o^^ «
« « * fv^^^J<^lrvJCM0^lf\l^^i^^4r^c^^CM(^l(^^^vi^^ItvrvJ^vJCVr^r^•.^^.^v^T^x^(^^^vJ «
9 « « «
« <» 4 «
« << « »
« d " o ^'s^5r*«-^*^roooc^ooron'<3^0f^r^^>^^oo•«o^O'0•o>o>o<cr^^^oo o
V ^v|^t^r^•^r«»^T^»^oooooo•v<^c-^^r'^mr>>oo^O'^o>o>o^o^o^o^o^'1r'10c^ o
* «c^« ooaooaoooooooaKAKiCNjrviCMCJCNjojcviCMfNjcMCMCvicvojoj-^-tMOO o
« «<.t;» i»

« * « «
* * « i»

ft « >> o

* «-->j Tr-^rM'^mroi^i^-<r "T-^r-c^oo^O'OTr^rTr »-^•r^T^^^c-^T^.-^r^•r^»-^<^icor^ o «

» 4

« « « «
« I> <<

« « «> 4
« » « «
«< « « »
« « I)> «
» » • c^ootncJor>^o^ol^«^c>ao^^c^l^^c^a^^au^V'^-^o^'^t\l^v^^Olno•r^ooao »

«i>»*X«i «
» ff if <>u>a:lC^<rr^JOc^^no^r^T^co'r^oT^«Tp^c^<rrn^o<5^\Joc•r^c^f\lu^^Olr^or^JC\lc^ «
* »»u:"> T^cJx^^o^r^co^O'rco^^V'r^o>o>0!'>^^Jl'J'--<•^^cJeoc3r^(\J>or^soc^<\lf'1V<a'r »
<> to » c (\i i\s f-t t-t T-t T^r^»^T-^T^T-(T^^-lT^r^^T^ th tHth»hc\jc\jojc\)(vi <
« • * « «i

« 3 * * «
« * * *

^^^^THr^•»H»--I••^r^T-^»^T^^H•^^v^T^T^»^COOOOCO^HCV•¥^»^I-lT^^ *»^"»0* ................................... «
« LU <= * »
» z * * *

o

'JZ'SXu u^cowaooo^^T^eco^rf^^lnuAOv(M^\J(>T^•^^c^J^^o^l^^ln•«-«<-<^^o^^c^Jeo *

>> Ll * * *
ft o * o *
* « «. 9
i> a. « * i>

* <r * « *
« s: * * «
"> * « oocDOOOooooooooocoooooaocooooaoooooo *

#1-* !>

« i> * <>

s>uj4i« iriiiiiiiiiiiritritiiiiritirriiitfi «
i> c/:' * •> «
* *»r<* 00000 000 0 00000000 0 000000 0 0000000000 »
4 * < h- if\otncjinoir»omoii:>oiooif\omoifiomomainomoinotnomom *
* O <i u - - - - - - - - - - - • • • • - - - - - - i>

* ^-^t\!fMforo^^rlnu><)<>r^r^oDcc»•o»^ooT^T^^v^^lt»^ro^<rl^^lf^>o<3f^^^ccoa «

w
Sl 15 ?I *
« a a «
« 4 ft «
If 9 V ' V i_> t_ I-, c-j L,' ei i_t _ . k_i '^i J c i—' t.' C-' _< _» i. ' k_i '_j <_i •_ w

« «!J* - - - ....................... ........ 41

* O * O O t> O i> t> O*- o o»- O O "Zr- U- O- T> t> i> o o» O O ^ O ft

* « _I » *
» « » «
» 4i« iiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiii o
3 >» » «
» *-rH« 333 0 03 a 3 0 30^33000 00 0 00 0 00000000000 *
>t * t; « ' 1 r- c. o "-> o c: o cv r.' r o ci o o o ~' ~' r o r:> o '^ r"' o o c; o o Cj o o o o o »
TJ .^^^r i>

V V 5:

*

* 1? « *
« « » «
« i>o<« <jr--B3vowc\j-n^x\«'~'Occ>OTHrvi-n'r-nvo^s>!>cjT-i(\irO"»'j\'Or--~sca^o o
» 4 .-• » e> o o o ^^ ,H ,H w T^ fH -.H tv iM cv ;v cs »M ;vj r> ri r> t»» r\ r-» 1*1 rn o

W Ll- > tV VM »VJ IM VM IM IM IV VM ',M IM 1>( ^M »V1 IM <V 1>J INJ IV IM IV IV IV »V IV IV IV ^V IV VV IV iV S"

>> « >> «
<< « >;i 4
« * « *

G-67



« • • «
* 4 * «
« • * «
* * « «
« « * oio o 04 CO CO IB CO o> o> 'O iO cxi rfi '« o in ce >o 1^ irt Q' i>v tn CM ^ io m o « m « «

« •z* «

« » cr * o^^n*•«r»^n«lCocM«^^oo•.^ex3^o^op^•»^o^c^c^<>OT-^cvJl^Il^lnK^r^(^ «
* » 4 K> <\i oj (\i (\l c\i CM c\i ro ro to to fvj (VI fvi (M T-» T^ »H (VI oj oj cvi cv cvj fvi (\i ^ *
« 4> * «
« « « «
« * « >»

* ootnmir»tfMfttntntnmtnirnninooooooooaooooarotO'0>ct^r^ *
4 o ^ o aomlnc^J(M(V(VICM(^^C^J^M(Vl^^Jc^^ooooc300C^ocJOOoo•«^^r•^^•r^^OIO o
« OOCVi(VJCSffVJCVJ(VJ(VI(ViCVJOaCM{\JfMOOOOOOQOOOOOOOmiO(MfVfVJCVI *
« *.c;« ................................... ^
O • 4 «
« 4 « «
« * 4 *
V 4-»»:» C:C.t>CV-«>«>€>C*<e'«'C'eX 'e»rCVl\C\X0C!IXOC3C(S1Sa:<I'««C CL.Cl-C *
ft 4:^4 ooCMCM<><»*o.c^o>ooo»o>t>0'r»p^r^r~5r"«-*vv^'^v^v«>0'<3vO'«''^ 4
4 ft»^» aOr>-r^cvjrvicvioJ<vir*j(M(\i<vi('vjcvioiofotoir\inintniniiiinir>inirttDocc3ooo =?

ft ft-<ift ......... «
4 4 4 cacarvifV!Cvj<Mcvjfv3CV(vcNj(Vi(vcvfCvic\ir«cvjrv)rvcvj(MfvifMt\ievi{MrMi\jrn»oior". *
4 4 4 ft

4 4 4 ft

4 4ft ft

4 4 4 4
4 4 4 ft

4 4 4 ft

4 ft ft tnt>oooac^c^t^<o>o>o^^cvl<>auA>o^^c^T-tln^vl•^^r^^^'^"WrvJOf•^lf^r~•«-l(^^ «
* ^4 »Hr^coaoaor^«\S'«-r^f-iH-cis.aic>f^<)[fi-v,,H«. CM^o^ory^n«w^ro'»^ ft

4ft4J_4 ................................... ,>

ft ft « vo m co<oomoLj'\o or^o^or^arvi-rHOTHf^Tj-prioor^r^inoor^Lf'^ «
ft - ftirft >t)0 r'iar^iXlr'itMCJU>mtHOr^tn^ino»<7>t-}TH>or'lvor^r^'»''*-f'\r'» ft

ft t/J ft ft <\4 (M tOtO^VI(VI^M<^JC^J(Vlr^JrM^^r^r^•r-l i-»tM T-lT-lT-tiHT-iT-l'r-t'.-l ft

ft • ft ft ft

ft 3 ft ft ft

ft ft ft ft

ft _l ft ft oooooDoto aoot^int^ oot-t^mr^ror^eorvir^oininrvjvooooinin ft

4-«iftXft aooaoaoc^JfOr^lro^o•r^^<^(Vl<>c^c>c^cotoeoln•0'^lr\l^Ln^OLrl<I(\leor^r^ «
o »— ft^ « roroooooofOCV{VJC^l•»^l^T^cv»^•r^»^T-*^^T^l^TH»^•^^IT7^»^^^T^»^ 4
*ii;«04 ...................................
ft UJ 4 ft ft

4 Z 4 4 4
« jiw « 9 41

ft »— ft " ft •«^•«^ooooom^oo>o•^OT^tooaaoolf^m[r»^o^o•voo«>c^to^noo^^oooeo «
ftZftXft ooeoooooctooooincD>0'*eoooTHCMCM(vjo>tnoc>fOfO>oinir\oirvCM(v) ft

* o ft ^ ft fotoaocioor~ootoeotoc>0'*irv>ovO'C'0-0'0>or^t^>oi^r^i^t^f^>oinintn ft

ft04'<4 i>

4 4 4 (virvj ^^J(VJC^lcv!CM(M^oto^Ol0^oto^oro^oro^orototororato^o^o^ororo ft

ft U- ft ft ft

4 O ft 4 ft

4 ft 4 4
4 Q_ 4 4 4
4 ft 4 4
4 S: 4 4 4
4 4 4 aoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ft

4«_>4fMft tp.oir>oinoinoinoinoinDtnoinoinoLnoir\ainoir\otr\oir\oinatr\ ft4—'4f-4 t,

4^_ft<t4 o>o^n>o<o^^^^<»ro^><>ao^^T^rvl^v^^OlO'**Inln<o^r^^^co«!C^<»oo^-^^-» 4
4(n4_j4 •>rinoj(Mra(Mr^irjCMr^(\irotOfOrororoiotorototorOfOtotoiorotOfOfO^'S--«-'«- 4
4 —

• 4 4 ft

4LlJ4r4 llllllltrillllltlllllll llllllllllll 4
4 CO 4 ft ft

ft ^ -ri ft ODOOooooocoooooooooCTOoocaoooaoaooooo 4
ft 4 ft »— ft oinoinoinom omoin oin oinoinoin oinoLnotn omoinoin otno *
It ».a» ................................... >>

ft 4_jft f>cKLnin-ONOr^r^coroo>o ao,-«t-irvif\)r^r^-^->3-ir\in^vcr-^r^cocof7>o> ootH ft

4 4 ft *Trr^i(vj{V(vojoj(virvj(\i(vjrotoforofOforotOfOtofOrOfOtotorofnforopO'>3-'>T ft

V V 1> 9
ft ft 4 ft

4 4ft ft

4 4 4 4
ft 4 ft —) l_J C.! (_J C_J LJ '^J O l_> l_l l_> i-J C-> t_J <_J (_J l-J '—I C.1 t-J tJ l_) l_' (_J i-J l_l 4
4 ftfvift iTtiP. oooooc33'!3c:>or)ooc)oo^o3o:DaooooQoooz500 «
4 404 - ft

4 4^4 COrrr^OC^OOOOOO OOOOO^O CNO*f>OOOOOG^ OO O O O Cr O CJ^ O ft

4 4 O 4 O O O O O. CK Ok Ov <yk r>. ^ o»>. Qi, 5ji ^ ^ c?v 0\ O O 0» Ok Ok O' ft

4 4 _1 4 4
4 4 4 4
4 4(4 irllllllllfllltlllltlllllllllltlllt ft

9 4 4 4
4 4T-t4 30aOCJ030-na-^OaOCDOC300Z;OOC30C;OCDOOOOOO~)0 4
4 4<J4 ooin£nLnininu^iriinininininir>tnioirtLnir(iOir\ir\if>inir\iPinif>tr>iA a
ft ft^ft ................................... >!i

ft ftOft ajaucoajcoracucuajcuajcucDcocuajcoajGuajcuajaoajajcuaL>cuajc^ ft

9 *_j4 ^?ka>o»o>c^c^o^c^c^c>^>u»o>t>ovOkC^c><J>^>t>'J>^>o>^o»o»o*a^o>c^c>^7>c^a^t^ ft

4 4 ft ft

4 4 4 ft

ft ft ft ft

4 4 4 4
4 4 4 4
ft ft Q ft t^^v^^ov^n^o^^fflo>o^cM^O'r^^^-o'^so^kOT-tr^l^o^!n-o^^!ac^o^^r>J.•0'<TIn ft

4 ft«» 'T^r"r^<^*^rv'9ll>lI\^^uAtt>^n;^^ul^^\^I>'C^o>cl<o4J>o>o^o^O'Or^^^^^^^f^f^ ft

V ft U_ ft (V IM IkJ IVI t\J IVJ IVI l\l IM IVI IM IM IVI l\i »\J l\) INi INJ VVJ IVJ i\l IM VM iM IM iVI IM INJ IM ft

4 ftoft cv)(vlrM^Jfvlrvlcvl(M<^lc^J(^lCMtMCM(^Jr^JOJCMCvf<^l^s^tviCM(v(MC\^CMCM(v^tMc^J^sl(M(^)(V! »
4 4 4 ft

ft ft ft :i:

ft ft ft ft

ftft ft««ft««ftftft«l«4i«4^«4i««i««t««:(,«««94i!»«4«t44i>»««««ftft

G-68



» « * »
«> « » *
« * « •
* * « *
* * « o ri in >o BO a •« ir( «M o o o o * ra rn CO in «3 rn in N 'O o> «v) in -of-wi en •

* *2r» ................................... a

* «q:* r^mrvjot^ovr^oio«0'Ooio oorvj»H'«-t-.H<MK>irvf^O'fvj-«ro>oi^'«rm o
» * « T-t th <H ^ (M (M c\j CM (M m m m <M CM tvj <M cvj fvi rvi (\j m CM m CM (\j oj «
« « « #
« <i «> «
« «r « «
<> >> ^ o I— ovOT-ta5cci><j-o-0'<}'or^r^ oonoirNLnmLniniotrvmmtfNmmmooooo o
» m>o«ocMr'\r'>>o'>o«o«^r'iiooooommrMCMtMrMrMCMrMCMCMfMrMooooa «
<« CM CM (M CM CM CM CM CM CM CM CM -r* O O O O CM CM CM CM CM CM CM (M CM CM (M CM CM O O O a O 4
« «.c;» ................................... Q
« « * «
« « 9 «
« 4i <> «
« C'«<cii'<^i«->e<c«'<c«if<tr.i^c:c:i_(\c\>C'CX'«'4;>c<C'C'<<c<irc\.c\c\c: a
« «2r« *T^T^T^p^p^T^t^r^T^I^coa>^^ooocMCMO»o><^o>oo«o^c^oc^<^^^^^^^l^--^ •
tf *^«t ocjo-c-*cjc:3CDC3t3oo'0<jac:)aor>~f^cMrvicMCMCMCM(MCMCMCMCMt3r>mmin o
« --- - ............................ ... 4
* » « fnmmnKtmKimmmmcvtMCM fMCMCMCMcvcMCMCvjcvscMCMCvicMCMCMCvcMCM *
« « >» *
4< « « 4
>> 4> « «
ft « « *
4> « « »
« « «i «
* t » UAin"«'»t>>oc>tnc^^rnc>co>cirMCMr^oocDOour»CDr-«<><ocMinoor^u-YoorMO *
* tr. fnlnc^!»^«^nt>c^''r^c«^vc^rvl^ococclCJcc:r^c>c>»^lf!^ni^r^o^o ot'^ « *
OSftJ."* «

» ••>>Cti> r»(Mw.ricj>ir>a3T-ivoi>iMr'^'Vvooooo m(Mor^ii'»'rr'>u>r>THc^f^'3- »
Slow * t-J'rtiHiH iHi-lTHCMfVICMCM^TH'j-t r^^MCMCMCM^MCMfMCM^VlT^^•r^ *
» - * « «t

» 13 * * *
J> * * «

* <t*i* ^coo«BeocM«-tcoocJV'r'a"'*•^^Ooac^aaaoorvlr^^nf^^OT-(rooooocococ^eo *
»»— OOC3C3»-iCM iH ^ T-I^Tl-rHiHCVKlf^riOOaOOtntMCMCM »H r^ -rl rl ^ »H •rl •
>J * O * - .................................. >
* UJ * * *
4: Z >» « «

*
•*CMCMCMC>'<*-'V'a-CMCMCM>o«Hm>o>o>ooooooin'0>0'«'«r<>THCMr^r^i^<0'» *

* zox* QCMCM(MiHe>tnirvwTHT-if^iHCMmmmocoooncDootnoo>ooocM-<r'«->ot^ *

ftCJ^O* --- - - - ....... .......... ... 0
« * » to m ro tn tn m m m m m m tn CM CM CM CM cm cm cm cm cm cm m m m m ro fo ki *
« u. * * *
« o * • «
* * * «t

>> Q. <• « 4^

* <I * # *
* 5; * * •
* « * OQCDaOOOOOOOOOOOOOOOOOOOOOOOOCDOOOOOO *
* oictCM* CjirNOLnoirkOir\c3inoiriOirioiriO(AairicDinoir>OLfioir\oirioinoina *
*>-«f-« • - *
* t: * <t« r>JCMmtn-»»-'«-intn'0>cr^i^«5ooa>.o o m ^o as cc o o oo-r4-rHCMtMmm'<r «

•^f-^-^TT 'TTT-^'-r f^i-TTj- «r-y-'^->TiArsirsjraryfMrvtCMrM(\Jr^rnK>r^rnr^rnrora «
*

4>uJ<ti>» iiiiiiiiiiiitiiiiitiiiriiiitiiiiiii «
j> yj # * *
« ooooaoaoaooooooooooooaooooooaoooc30o «
s> » inoinomomomoinomoinotnomoinotnomoinoinoinomotn *

* T^cMf^^r^ln•«-*ln^n>o<lt^^^eo«c^^>ln^n•>o<o^^r-(X3oc3t^><>oar^wcMCMrnr^ <
* !» * «^*^r^^*^r^^r^r•*^r^r•«<^T•*fMCM^v^CM^^iCMCMCvJCvcyrntn^ntnr\rnln «
V n t V
«= * * *
« « « «t

« «> 4> *
W W W t-J r_i c. i_J O -^z t-J (_J t_> t.) <_l <_> i-l <_> w) t_i '.^ l_' LJ _i (_> w' l_' <_• i^i ^ (_i l_ l-J *
« *fM* oooc3oooc3C3oooooooou>intninininirvinintr\inirvintf\iaininir» *
« «
* ^ ^ OO:0^C>OO-O^O0^O0^OOOOO^O0*C^OO0*0^OO^^0vC>O^^Cy• *
* ft O * O- ?> O ^ O*- ^ <jv CJ* ^ ^ o> o ^ O O* CX O t>< O ^ <>• O- c^ C> O- O *^ o
* ft _l ft ft

ft ft ft «
ft ftr» iiiiiiiii iitiiiirifiiiiiiiiiiiriiii ft

ft ft ft ft

ft ftT^ft 0 30cDooooooooooocc3ac3C20oaao3)c:acDaoooc:a •
ft ftOft intr»intnif4inLnsninintnininioininj^ooc:orr'OC3ocsc::oooooacr:o *
f S-^ft ................................... tf

ft ft I ft c>t>>U^O>t>t^OkO»C>0»0^t>«>C>a»C>0><>0>«>CJ«C>C>»0«C><><^<>C7>(><)*0»l>0>C> ft

a V ft ft

ft ft ft ft

* V= ft ft

ft ft ft ft

ft ft « ft

ft *Qft >of^oo3»OrHrv]rn'^j>vO'^»c>OTHOj?n'a-iri«r^»3^0'i-»fMrn'«-in<>r^»ovo ft

ft » • ft r^r^r^F«^co3^aQaclcc^aocoa^eocDa»o^c>£^c»^c^^c^a^c^«>c^c^aoac>ooc>c^l-^ •
ft ft LL ft ^^JlMl^»^\J^MlMl^^^M^.^J^v^M^\^l.^^v^4^^J^.M^\llM^Ml\iv^^l^Jlvl<^Jr>rlr^^'l^•^^1f•^rlrl••>^l ft

ft *(Jft CMCMCNJCVCMCvJtMCMCMrMCMCMCMrMCMCMOJCVCMfMCMtMCMCMfVJCMCMryrvrVjryrMCMrvJCM ft

ft ft ft ft

* ft ft ft

'> ft ft ft

ft»ftft»ftftftft^«4i«tt««4[«attAik;gi«ft«fti»ft»i>ftftft««4ift««ftftft

G-69



41 41

a^

4t

41

4t

i> 1^

1^ 4c

4> 41

4r

]^

4c

if 4t

1^

30l :^

:0t

Ijl

^ 1^ 1^

4i

|(

ay ^
4i

sj ]^ )j

)0< ]^ 4r

3^ ^
1^ Z> ^ 4t

1^ 4c

xt 1 1^ 19

<s X ]>

4t t—

j>

4t

4r

^0
:^

:^ igt

]^

ly

n
iy

4t •5- $ ^
4c

CM ly

f— 4t

3} try J 41

4e sy 41

1^ Ll) 1 :^

!Sl )ji

]> if 1^

9 1^ 41

]Q| 41

l> I

4i ]^ $

1^ 4c

sy :((

if

^ CM

)^

If if

1 4t

ay if

$
4c 41

ly

Kic

*
>y 4r

Qc 4t

ly

tf LL
CD ly

>>

4>

(MOD o-«H-rHomr^mLntno o>oi^'0'Oirvr^o^inoor^oo<o>oc>.
rviTHT-tTH'rHC\irvj(\jrv:c\jrvjrgrsj(\iCM'rH^TH(\j -.-i ^ ^ ^ (m ru rvi rvi m

O tH Q
<M <M rvi

OOOOOOOOOT-tT-l»-t»HTH»-»t\JfM(VCM{\ir»OJCMfMCVJOJi»HTHOOOOCVICVJfM

u•\u^l^^n^nc^t^OkO>T^»^rvl^^^fvl^^l»-»T-l•t^^>c^^^lc^c>oaO'0<)oooQcv^r^^tf^

{V CJ OJ

i-»t7> 0'rHiH(\i(\ivr^aDrvr'>'<»-mif>'«r'3-r'\r'io»cn\jr>. ocMtHtH^cooooo
tH ^T-«^'r-li-t'r-l^'r1'rH'r-li-«T-4r-I^T-|T-l'<-l^ t-IiHt-I(\1C\J(MCNJ(\J ^tHt-I

'T'T o 1^ omincMOOO'OinmrofomtoinTnoo^ooor^ 'r^r aaoooo
eoeotninrninuAinsotnT c\l«^>l^^^^oooco<o(\I^^T^T^^o^o^o^^eom<^c^•c^ 00a
^»^T^T^«^»^•I^»^•^-T^T-!^OOOOcaoa»^C^ICVC^^»^«^•^T-'•»-. W^'^

0000000000000000C3000000000000000000
in om oir> om oir\ om om am om oin om om oir\ oin otri oin oir\ om

ooaooooaoooaoooooaoooooooooooDooDoaoinomomomoinoinoinoinQmoinomoinDinotnomomoino
«<»ln^n<o>o^»l^oo<x30>owoo^^^^tvoJ^OPM"»<rl^»ln>o>o^^^^eo^x)e^^^lnln^o

LJ ^, _l —I 1_1 1_1 l_- w' wJ l_ I l_J l- 1 <_) l_ . i_ ^ l_ J i_) *_) i_) V—- w> l-J

^ O*- ^> 0» O ^ O f> t>- O O O 0» O t> t> 0«- 0» 0» t> O O ^> O O
•H r^ iH

tiriitiiiiiiiiiiiiiiiiiiiiiiiiiitii
cj n ^ o o o c o a 3 c o a o id o o o o o g o

o 0 o o o -3 a o cr,

o o ~ o cj o in in lo

•c •» t> a (\j T OC a 0 tH (M t*

»H ^ tH iH »H x-t tH >-! C\i cv CM fva tv cv CM C>4 CM fi f » fx ro r v ("^ ta- tr t»- sr

r 1 r I r\ r

»

r I r 1 r- 1 r 1 r 1 r ( r > f 1 r t r 1 r 1 r

)

" 1 r 1 r-

»

r > r* 1 r

)

r > r 1 f > r- 1 r 1 f \ ri r 1 r » r 1 r 1 r 1 r 1

CM CM CM CM CM CM CVJ CM CM rvj CM CM CM CM CM :m CM CM CM CM CM CM CM CM CM CM «
«
(;

« 4 « * « # * v» * « >!l * « if 4> « 4
•>

*

G-70



» « « «
o « « «
« « « «
«• • « *
* • * •« o«»4;»4 «''r<K>'«'<otnmooco •««fM^.»^t^a^•«^nKV w-»i o>'«fv>CMrvjO'«a'« •

* * 7 * ----------------------------------- o

» *ac« rvooojfMr^'^vOccoOvio^t^inir\THO^r^r^'Cir^oc>-«cr^f^r^vC>o^o-0'Oir\Trr^, o »
« * * cvi fvi c\j cvj cvj rvi rsj rvi to oj CM cvi rvi cvj »H »H ^ •iH ^ cvi fvi rsi CM cvi 04 rM 04 rvj c\j c\j rsi CM rg »
« « « «
« <> « •
a o <i «

» ^vcMCMOJCMlMfM^^^rMCM^^•r^I^a!cceoa^^o^or1CM{M^VJOJr^r'1{\lCVlr\r1rn•<^•T»•r^'T »
* c^J<\lr^:cM(M^o^^JCMCM(Mooar^^^^^^ooocMrMCMrv<M(^JCMCM^VltM(MfMCMrMtM <>

» a
« « « »
« 9 4 o
t: « « «

* «2« c^(>crc^c^c^c^c>c^c^>Trnc^CM^r\l^^ur^colC^oc^c^o^c^<T^rl^^^nlr^lnr^^^fMcoro «
u » j> u^lnlnlnu^tnlnlnlnm'r^n[n^^t^f^^^o50oc^eooDODoc<>c^c^c^o>c^t^c^c^c>c^ o
o ................................... D
« <i « rsi<Mrvrv!rv;rj<Mryrsjfvirj<MCvr^r>j<\i(MfvtMCVf^. rnr^t^rorntor^e^r^ «
^ « « #
« « «: *
« * * !>

« « «
a « 4 «
* « * »
o 9 » u>'<T<>rncMT-i'^'^r»inrvjfnr^>oc>fMv-THiJc>^cDO<jrnr>-r^ov--iH<otJOcoc> »

* => * J- •? • - - • - • »
9 '^Tinr^or^oiiA (\i-ot^ t O't-^tcc 1-10 t-io t ^^co<3 cv'ri'O r\i^on »
« -ijct!) T^cJln'rlMr^^JWT^rM'^oc7>f^u>to•^^cM^M^'>^^<Tf'^^o(D(^^^^>o^Ol^1ll^'^^'|lM *
» VJ* « CMCv.'CMCMrMCMrvjrvjCMCMrvifM'.HTH-rt'^'iHT-i^wTHT-f'i-i'rHT-i'M T^•<^r^•r^r^T^•^^•^^ »

• « * »

f< * * «
« _ii>'^« ^r^'rlr^lnln^ool^^eoT^<r^^^ooo•r^or^«'r•>T»^a3(^J'r(Mlnlr^r^^ntoc^'<3 o

«i2*a« - ... ........................ ....... „
* LJJ « * »
« Z « ft ,9
* ^ C » *
*(— S'^i* ot>'Omminr^mt> ^rTj-coto -.-it^r^r^ ^Hcom'j- coinin orococoao-^j- rvjrvio o «

*o*^:> a^tof^T^^^H^(VCM'9^n LT. ;A<j^<o>o<0'0>o>or^i^r^r^r^>oininir>inir\ir(ir»^ «

* * * CNlCMfOtOf'ir^fO'Or^, r^I^l*^^o^^f^^^^^^^MrornK^^^^nr^ «
* U. * * «
« o * * *
» * a
!» a. >> >> «

«

* * * CSOOOOOOOCDnOOCOOOOOOOOOOOOOCDOOOOOOOa *
iS'CjftcM'; OLnoiroiriainoiAoa^cinoLnoinotADinoirvOLnoinoLnoinotno #«— «i— « • - «
* x« ^-^^co^o^c>ooT^»^r«oot<^^^^<Ttnlno^o^--r^ccaB£^<>oo1^v^CM^^lrn^^<r *

* — « ft ft

>»UJ«ift iriiiitiiiriiirtcriiriiiiiiiiiiirit o
a li i =5

ft *THft COOOaODODCCZJOOOCOOaOOCODOOCOOCDOODCOa ft

ft ft fti— ft motfNoinoirvotnciinomoinoinotnomomoiooinomomcmom ft

xf ................................... 9
ft ft_ift vor^r-vco'joo oo-r4i-trvic\.'POr^'^-^miAvO>ot^r^ccicooo ootHiHcmcmpok^ «
* ft a CMrMCMtMCV(^^fvJ^^r^fnr<^^". ^^l^^^o^^rnnpo^^rnt^^O'^?^^^ ft

5» J? ft

ft ft ft ft

ft ft ft ft

ft ft ft *
ft ft ft —

' —J V, t (__> <_/ wi i_' »^ (_i u> 1^' c ... c "i-.- i_j V ' ft

ft ftcvjft orj^or^ooooonoooooo 00000 0 000000300300 *
ft *C3ft - - - - - ....... «
ft fti^ft oooooooaoooooooooooooooooooorpoooooo «

ft «_ift T^^^^•^^^^r^^•^^r^T^^^I^T^^T^•l^T^T-^THT^^^I^T^.r^r^.^^.r^T^T-l^ *
ft ft « ft

ft fttft iiiiiiiiiiitiiiiriiiiiiiiiiiiititii ft

ft ft ft ft

ft ftvHft ~0 3Cj T3:^oz:oooo30Q3c:i CD ooooaoGoooooooooa ft

ft ftcjft ^n;nln^^^inlf^u^l^^inu^l^^x^^nl^>m^Olnln^nln;^^l^^^nln^r^^r^ln^^^tn ft

f ft^=? ^
15 '~ '.^ U> iT' 1.^ LA 1^ CTv <_r^ LT^ LT^ '^7* LA L?^ ^ L/^ LT' C/^

ft ft Ift rT*^U^O^l>t>OC^OO*C>OOOONOOt>OOOOOC7*!>CT*OC^U*0*OOC^C7^0 ft

ft 9 ft ft

ft ft ft ft

f. V ft

ft C: ft »
ft ft ft ft

ft ftCDft ^o•^cc^^OT^cM^«-^^^or^X'3'0^-lCMr^<rT^>o'~-30J'OT-lCM0'r!nOf^»c^o «
ft ft.-ift sr>»v-'«^^J^lr\a>u\lnirvu^u^x\a^'©^c>^o<3-o^o<>'0>o•o^^r^p^r^^^f^r^^^^»'r»•co ft

V ft U- ft ri'-iri-it"iri'-irir)~vrif>ririr»rir»r>ririr>'-ir(r-irir\rvririr»r>r'ir>r»r> c
ft ftcaft rocMCMCMcvirNiCVCMCVCMCMrMrsjcMcviCNjCMCMCsirvifMCMCMrvcMrijrvjrMCMOjrvitMrM »
ft ft ft ft

^ ^ V
* ft a ftftftftftftftftftftft«««4«<i««««««i»^««««^«ftfti»^ftft«4cft««ft«

G-71



* « * «r

« • * «
« * « »
* « * «

« !> « f^-<r rHOfvjiccMo THOoorHr^inomoocoificoirv'^rvjr^ cvjm'<i-(\jojr^o>0'<3- «
* ----------------------------------- «

* •or* (Mm>oofvir\r^opn mfM'tHot>o^<> ocvj'^om ooovott r^or^'«r -"j-eocc *
>> « » •r^t-l^^r^cvl^^JC^JrvJr^ OJCMCMiHTH^^{MCvic\jf\j<\ir^(\j(\j(\)cvjrvjTHTHTH0vjfM *
« * « 4
« « « *
« « « i»

« i» " « voccucDcDcB ror^M- ooacr\mtnintr\irtinLnintnmmir\'* -aror^ %r-<i--<3-inf^r- *
* <x;nr"ir-ifnm'Oor^ ooocMOJOjrvjojrvjrvifMCMrvjrviCxitMr^ •«Hi>-occoa:!ctjvcmrvi «

* W.CJ * ................................... ^
» « tt «
« « « «
>> « «I

* C3f^e^r^p^r-r^pn-<r oooooooooooooo oo «rr^o ooinininccr^o «
9 rnoaoooajeD'*'Ooatf>injntninu"\tr*tnir\ii'\ininuiN'ininfvr~vr^r--tDooaD «
« ^-^^r --------.------»•-.-•.---.-........ «
« * * KllOK1K^K>fOCVCMeVI rviCM<V«\itVirvJfMfMfM<\JCVfVfV<\J(V(M fvJfMfMOJfVif^t^ «
4i « « 1)1

* * * *
4 » « 4
«I « « «
>» « <I

» • * «
* • 9 a'<r-r^pntr'vo<3r^'»rc3ir\cooaocMC3aja5rncoir\r'\r'x-i-itnc\ir^ i-itr\or^(\jr--5ii *
* «o«^f>Jtna>^aolr^i•^col>HOD3^co•<><^0(nt^cQT^tf^•.^'^!P^^oto^ne^tr\»CP^ *

• ................................... ^
j> 9 — * oj^intHr^r^mrvr^inrvir'i oo^o^oo^^^o^OT^^oTr'^^'^•r^c^lI^cc^c^O'»T^o o
» - iJui* cj-rHr^coor^ajcooor^rvr-v 1-fc^aooco^-->£>>OL^>ootlc^r^^^>T(\JT-tor^cv4 o*m» >> i-tT-tt-tTH-rH-HiHTHTH'jHiHtH C^J•^^T^C^J1-^T^T^T^t-l•r^t\IC\l^^^^•^^T^«-tT^T^1-lT^ **•>>< u
* 3 « * *
« «< « :>

>» "a*!* ^^T^T^>oc>c^c^arM(>c^c^oac^^o^OM^^^o^o^^r^r^coLf^'^'3"lr>•^'^-lr^lA'T^r <

«Z*0* ----- . .

>» Ul 'i' « >»

* z * * «
* 1— «1 * «
«>»-!> — « oooJC^ILn^*oa^^^CM^^J^^lao^^r^r^ooaJooeocvJC\l^^r^t^J«0'Oo^o^o<>«n'0>o «
* z * I 4> c^Jc^c^^^CM^^J^o(^Joeo^o»ooa>^^f^CMCM^vJ{v^nurv^v^oc^l•*•>r^o^o^olnr^rotn **o«^* ^or^JC*Jl^^^^n^vl(MrMooooQtHooooaacDooo^^^l^. intnintr\intnin>ovo >>

«0«->»* »..--.--..-•.-.--«...•,..•. .........-.
s),

* ij. « * s
* o « * «
» * * «
« CL » « «
* <I « * *
* s: * * «
« * * ooooooooooooooooooooooooooooooooooo *
*u*c\j* irNOinoir\oiAotnotnomomotnomoif>oinoir»OLnoir\Qmoir\ain «*— « ft

* * * *
LU » I >» r I I t I I ( I I t I I I I I I I r I t t I r I I I I r r I I I I I I «

* * * 4
* <iiH«> oaoaoooooooooooooooooooooooooooaoQC «
* « « oinoinoinoinoinoifvotnotnoinoinomoinoincDinomotnoino «
J? - - ...... - . «
* «r^snin>o>oi^i^mcoovo>inin«'<>r^r^ooooio><>oO'iHT-ttMf\ir^ro^r'^inin>o «

« 9 c 9
<» « » »
t^ ^ «
« • * *
« V W S_i <- ! t_l CJ l_i l_l CJ l_' l-J <_i — t_> L-' i-J (_l l_> l_> <_»<_' w> i-J t—l L,' l_J l-J i-J t_/ t_> *

* * o * o rri o o ~ c? IT' "3 'Ti r3 ^ rri o C3 o z". "3 o o ~ *
* T^T^^^^^T^T^•^^v^T^T^^^T^T^T^T^T^T^T^T^T^1HH^^•r^Hv^T^^T^t-lT^ *
4 • « *
<< i:c I 4i I I I I I I I I r I I I r I I I I r I I I I I I I I I I I I I I I I I «
* w « *
« i»th« ooocioaaoc3 0 000300030 0 0000 0 a oooooooao «
* *c3* irtinintninmmtnminjnco — rjooocTioooooo-ncroocooaooo *
« if

» »J* 0»(J.O«0000»C7>0«0»0>0»t_>CJ O CI a oocjcjoooocj cj q o o o o cj cj o «
1? M I? T^t^^t-^-»HT-*T^T-|T-lT--»T-|-r-lT-»T-|T--ST-»^TH-I--i-r-fTHt-lT-| S«

* * * *
tt :* i> >
« • * »
« « » «
* T^rv^«^^rLn'0^^ao^^o^^c^J'*^^^^«^^«o^Ov^rvJ»0'9•'r^^c'^«^>.OT-^(^JpO"»ln »
« ceacoa^a3cc^I^cDcoc>c^c^^^^c^c^<>c^c^^c^oaooc^acJOOOT^T^•^^T^x^r^ »

« «u* ryc\3rar«cvjc\trurv40jcvjcNjrycvic\jcvicvojo>irv!rvjcvic\irv)CMfvtroc\iw *
* * * *
f :» * *
>> « « «

G-72



p * • «
« * « •
« « « •
» • « «
* • « cn'<crvj'«''«unoo>t^<)«e^o>co'«(Mo>o>'rto>gO'«-)'r<eooo<oi^>0'«H'r)<Mror^tn *
» « — * ofvjrvrvjin<vjinoi^«>cvicvio>4j<>cvj'*r^'00ooororooooo-«-^Tr(\jrocoro *
* •z* ----------------------------------- •
« « ^ « oor^ooo'<*-'rHrM<\icvoo-i-i-oco<oor-<oinirv'*or^o OKx-o-oinror^in o
« • a: • eoif>tr\'V'«-'«-'«'V'»'r»of^ojfMriirt'<ri^or^«<cofM ^no•«I•tM1-tr^»^(M «
* • * rvj<Njcv:(NJrvj(Nioaf\jrvj(Ni<\jc\jrvjrM{\jTHTH^(\ifvj(\ic\ir>jr^ rMCMrMrvj(\ioJC\it\4 <*

« « * o
« « « «
« « « t>

« 4<^:> <vjCMC\jt\JCMCMfV3oacac\srv:(\irsjt\jfvirg<\ioaojrvjcviTH'HooooCMCM-r<TH-.H.r*-rf^ o
* • c; « ................................... o
« * « «
« « i> «
« 0 « «

* *2* ^^1^»eDcaaoooc^<oec<^c^r^<^ooo»Oln^n•«ooooo<9^v•wv•<r *
fl o ^ © ot>^>oo>c^aoooo»ooc^^>Pl^^^-^^T^^•^c^CT•'^-ac30lr>mc^oc^c^^>e^ »
« « -d « - .................................. ^

« « « «
* « * ^
« « « «
« « « •

9 « «
« » «

* {Vf^^fC^i^~L^cc><>•<a-<><^ioc^^cvieo•o^^r^r^c:^o•«•csna:oc^aao•*?^lr^^1<> •
o«4_t.>ii o

It .»[iL3 '9-•^a30ooco•>rll\^o^o^OlX1"'^^'1t^J^-^^\J^J-too^^cocx>I^^OLI>l|» cjoo^oor^-o =>

«in"> * tHtH •r^•^^WW•t^^T^T^»-^T^T-l^^^^^•^^T^•I^•f-t^^^r^•^^•^^^^ CM1^v^r^«^r^ *

> 3 * * *
s» d «

>> •>rt^f^•*^Mt^c^eoo>I^coccc>«^OT^T^^^c^c^c^oc\lc^c><>ooo^o^o^n^^^n «>

«Z"»0* - - - • - - - - - - - - . ...................... i>

* z « * «

*i— *--~« i^TH'«H<>vrvjc>chfO'«'rcoeor^e>co'»-'s-in^^<3co-<Ht\j(NicvjaotHr^r^aotc)co «
* z«x* Olf\^n'r^olnt^cO'Olnr^c>lc\l^nlnt^ooc^(^l^o<oc^lC3coa:eooocot^^-(\l(^l(^J :j

^tj*^!* o

* o * « *
* * * *

* -« * « >
« z: * * *
* * * oooooooooooooooooooooooaooooooooooo *
^^cv.'* oinoaioinoirioinoiAoinoinaLr>oinoir\OLnoinciLnoinoiAoir\o *«—'^H-* •

«-«« r^r^ocTOo^o ooT^T^(Mf^l^^v-\•*^lr\^n^o^c^^r^coccc^c>' oln^o^or^^^cococ^ «

« » j> »
fuj«i>> iiiiiiitiiitittriiriiiiiiriiiriitrr »

« OODOOOODOOOOCDOOOOOOOOOOOOOOOOOOOOC *
» « «»— i> tnoinoino>nou^O[noinoinQincjncjir\oinoir»otnotnoinc5tnoin «
9 > -«I W ................................... O

* f * ^^nrv^oK^(^fO•<^<f*•«••«-r^*sr*>r^^r<^'<r•*Tt>r•^'^•*^JCMOJC\^CMC^ 4
» <• 5* »
9 9 « «
9 « « 9
* * • *
» » P U.' C- ^ (_J 1_ u.' >-J C_J C-l l-J LJ l-J L.I tJ L.J LJ t_) UJ 'w^^ »

« *o« ... ......... ...... . «

* ^^T^^T^T^•^^l^T^•I^•l^T^.^r^»^T^T^r^T^T^T^•r^T^^^T^T^^^WT^•^^^ *
« * « 4
« 4i» iiitiiitriiiiiiiiiiiiiriiiifitiiiii
9 9 « 9

« * o 9 o — o o a —
. 3 o o o o o o o o o o o c:- ~ o c: c: o c tf\ IT in iTi in in in in »

<! »^>> - - - • - - - - -

9 *Jj9 ocjoooQooaoocjoaooQtjcjcDCJotaooo o o a a o o cj tj o »
a 9 V t-^l-^T-^T—l,-^T^T^T^^^THT^T^T-^T^r-^T--•T^^T-^T-1T^T^T-^^T-^T-^T-^T^ *
9 9 * 9
» » S: =>

9 9 9 9
9 9 9 9
* 9D9 <>'~^S!:>Dt^^^l^v;n^o^-^BC^OT^^^J'n'rJ^lC~^a;c>ol^c^lI^«•J1'C-^S!^>o «

9 9t39 r^irvjrvirvjcMcvjrvjrvjrvjr\jcvrMC\icvirv'Cvtrvirvjojcvrvjc\i<\3C\ifvj<>jrvjrMr>jr^ *
9 9 9 9
« 9 9 9
9 ^1 99999 999999999999999999999999999999999999999

G-73



«««««««««««««««««««««««««««««««««««««««««««
« « « «
« * « 4
* « « «
« <» « «

* <f ^ x> o«'rtor^•r^cMc^^^oo^ot^^^<^eo^*oo>ocolnrooo10^»^K^r^a^n^^•r^^^o>oo *
o «
« « — KirO'>rp^<vioomo^o>^o^-o-oin*K^r^»noooTHCM<OT-io<oe>r^^-»or^rv «
» «£r» ^o•«-ln^o<oeDa>r^•«rc^JC^lOO(^JlnlnTrlOC^JCM(^J^vJCVI^^If^JT^oo•ot^lTr•<rlO<^c^J *
* • • OJ(^JrvJ<^JfMcvtM(^Jc^JC^Jc^.^T^(>vJ^vJ^vJcv^r^JCM(^J^^JOJ{^JC^J(MCv^^r^ «
« « « «
« 4> >» ft

« « ft ft

ft <> " e i^f^r>^r>>r^'^'*-r-i'<rtv!rj^infvitnr»r^r^i^o»c>^'^rsir^'i»-c>«>><r<>-oooooo ft

ft ft^ft l~^f^l»»^^p^•r^l»-^r»l•^^^^a^^oul^n^^l^^^c\^^^)cvrvlC^^lV('^^nr^r1r>lnrn<c)lr•^»^T-^ «
ft ftwft ^^r^r^I^T^•c^ooooo•r^ocMC^lf^sc^JCVl^^J^^^f^J^vJr^Jtv^vJ<^^r^Jr^Jc^iOJ^u<^JO^ *
ft ft.t;* ................................... ,f

ft « ft ft

ft ft ft ft

ft ft ft ft

ft <-«i^:rv{>^,-,^^-i!-«<ciro>i»-i»'!s«;'^«-^r^t\»tj'C\c*r»cC'CC »
ft «2ft -3- '<rT-«?-'<rcc' t\JinvoocccLna3aD'<j-tnir>mir<oc {\iCMtH»HUoo rvjor^oooo «
ft ftwft c^t»>c^t^o^oo^>c^c^c^c^^^cooDc^o«c^c^c^c^o^oooc>oc^c^oc>r'1^•»^F^lH ft

ft ft<Sft - - .................................
« ft ft rvir^j<v!rM(\jrgrorgcJCMrv!fvjcjr^f^r^pni^r»~p^t^'«TrTy.«r^Tit/ir^ o
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft * for»<oa'«-u'»ooTH»Hr^t\i'<rjnT-i»-»F>»rnrnt*ia30aAr^<oinii^o«>o>0(\ic>iA'*'rM ft

ft Krirkin'-ocviO'«»-f^inoo-*'«^inor^oc>;«-!cOP^r^ w-ft^ »h irt tv a |»^ 'S- o tn »
ft « ft ^ i> •.».».....»»...«.»•.»••....«•..,,., 9
ft ft»^ft ^^'^eoa^-^or^Dc^^nM<Jlnt^t^f^^^oc^c^^rvl»^r^^^iCVc^lr^c^r^•r^^•^-^woo ft

ft .fttCft l^^'Tf'\u^c»c^co^^u^'r^\lO>r^cor^rnln•T^ococ>r^f^^^f^^o«»c^^o^c:^»-(^\J^co>o ft

ftCOft ft T-tx^^^1-^r^^^T^•r-^^^•t^T^ T^T^T^l-^T^^T^T^•.^1^r^r^5-^T^ T-trH-i-iTHT-iTH ft

ft • ft ft i>

ft 3 ft « ft

ft ft ft ft

ft_ift'~ft ^^r^r^^^»^^oc^or^T^T^^o<>^o^»latt^^^lO•^^olnlnlr^^-lr^5r•^J•^^t^^^c•^<^•r^r^ ft

ft <i* I* ro^o^Ol^o>^Oln^n^r\u^u^l^^oln>ou^•*^n'r^(^^o<>eoc^l^eoeo^v<^Jv^c^t>^^c^ «
«l— ftwft r^Int^c^Jt^^^T^T^T^•»^^^»H,H•rtT^^HT^»^r^T^»^^^oaoooo•Ol^ *
«i:«oft ................ ft

ft UJ ft * ft

ft Z ft ft ft

ft '•- ft ft 5
ft I— ft ^ ft eoeooo>or^in«oinc>'»-^rr^inc\jojK>eo'9-o»inr^oo'«-(^>oc><>vo>orva'«"'vi^^ «
ftZftXft tMrvJCM^^<^J^^ln^ot^eo(CI^c>lnf^oof<Jf<^CM<llr^•^c^^Oln^a^^Jt\lf^r^wr^ *
ft a ft ^ ft oooT^*^nlnl^^ln(^^^nlnln^o^o>ol^^^f^^^^^^Olnl^>lnlnlnin^n*l^CMC^J^^ «

ft ft ft to^^t^K1rOlnrOf0^o^^rorOro^^^nf^^oro^^^M^^^Ol^^^f^^O «
ft U. ft ft ft

ft O ft ft ft

* ft ft ft

ft a. ft ft 4
ft ft ft ft

ft 5:: ft ft ft

ft ft ft OOOOaOOOQOOOOOOOOOODOOOOOOOOOOOOOOO ft

ftOftcxjft inoinoiAainotnoinainoLnoir\oinoinoir\ainoinoir', oinou^oiri
fti— ftV-ft .....«....> ft

ft 5r « <t t! o oa.-t^r\j{Mr^ro-«r->j-iAmvo-or^r^cca3f>c^ ocii-i-rH'Mrijra-o->*-ii-ir\ir', vo^o *
*yjft_l* (Nir^r^Kif^r^i^. tnrnrannror", ^n;^^fOro^^r^^o^^•*•«•>^ ft

ft — ft ft ft

ftujftift tiiiiiiiirriifiiiiiiiiiiiiiiiiitiii ft

ft C/5 * ft

ft ooooooooocoooooaDooooocoaoaocToooaoo ft

ft © fti— ft oirvc3if\otnomamoir\otnoif\omotnomotnoir>o»nomoinoir»o ft

ft ft-«aft ................................... «
ft ft _j ft 0'0^ooT^•^^c^Itv^nKt^•vur\lr^«<>^^^^^tI5^5<>{>oor^r^{\l<\lr>^o«'rln^f^^o ft

ft ft ft C^J^J^^pnf^^Of^lnr^rn^n^Ot^^^^a^n^^^0^^^nnrn^r*•*•*^r•<^ ft

ft ft ft ft

ft ft ft ft

9 ft ft

ft ft * ft

ft » ft L i_J s_i i_> i_> (_) t_j t_j 5_j 4_' 5_> (-J L.- -.J S.J <_t t.j i_j ;_> UJ —J t. / _) (_< (_J (—> V-.- -j i..; t_- ft

ft 3nrooor>ooooooaooooooc3CD'rDoc3cr>3ooo3 0330o ft

ft ftOft - . ................................. ft

ft ft:^'* T^v^v^r^l^^^I^T^T^»^T^•^^THT^v^T^HT^T^r^r^H•Hl^r^•H^^v^»^T^T^T^ ft

ft ft o ft T' o 3 r-' o o o D r2 ~ :ri o o o o o o rr- c^ o 3 C' ~' c; r' 3 r> r- o r' *
ft ft _l ft T^.^T^»^T^T^^T^T^^w^^T^T^T^^T^r^^^^T^T^t^T^^^rHr^r^T^T^r^r^•^^T^^ «
ft « 9 ft

ft ft I ft I I r I I I I I I I I I I I I 1 I I I I t I I t I I I I I I f I I I I ft

ft ft ft ft

ft ftrHft O'D '3 OOCJCSOaOrjO 0 0 0000000000000 0 030330 0 ft

ft ft cj ft inif>tAif*iriinin»fVtf\trtininintf^uiif»ir\if>LntniriintniniiiifNiniPx\i^ «
» ft^ft »
ft ft <_> ft l_J 13 LJ (_J L J S3 IJ (_> (J t3 (J !3 LJ LJ l_J LJ O CJ LJ CJ CJ l_J LJ (3 LJ CJ <3 LJ !_J V
ft ft. 3ft i300C_>OtJOOCjaOOCJOOCJtJCJt_ltJOC30«3CJtJC3CJOtJOCJCJOCJ ft

=j ft ft T^t^l^^^,^T-^'-^;•--•»^T^T^^^r^T^^lH•I^t^»^v^T-:•I^T^T-^^^t^,-^T^^ ft

ft ft ft ft

ft <= ft ft

ft ft ft ft

ft ft ft ft

ft ftOft T^^^^^^'rx^^o^--x<3>a•^^^^l0'r!J^<>f^s?c^a'T^^vJ^'rJ^vo^.lD^so•r^^^l•<^'TT> *
ft ».-«ft u-^iftu^, ^nu^lI1ll^u^u^^c«^o^o<><}^o<><J^or^F^l^^^^^f^r^^^^^^^lZl«''X3oc>tc)co ft

ft ftttft ^ M-v'^'V'vsrNJ "^MNivjw-^^^-^s/'^-^VM''^NJM^^jNrMV Nrvr%r"^^? v
ft ft C3 ft CM cv (V rvj !\j (V rv» rv c\i (\i rvj rvi cvj oj cv fv rvj cvj t\j rvj rvj fM cvj oj rvj c\i ^^J rv! cv tv^ ft

ft ft ft ft

* ft ft it

ft ft ft ft

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

G-74



* « « «>

* « «• *
« * « *
« « « •

* *
« »--'> vor^tnr~>or^ o-*co or^ir\coKiof>ooc\j-^-«r ou^i^ oooomcvjo rHr^oocoo -r-t o
* * cr o inir>eooeoo'-^o>eot>o><>o^o-r4't-i(\ir^rn<j<vio»oO't-tr«4infvjc3oo«>o»«>o •
* • « rvi rsj cvj <M 1^ T^ ^ ^ »H r>j rsi rvi rvi (\i rvi oa cvj {M »H ^ 04 oj (VI rvr c\j rvj r^ .th oj «
« « * *
* * « •
>> « « «

> TH^Tf^ o o otMOooot300ooooo>ooajr^ T-i -^r tvi rvj c\i oa rvi ^ -.-t ^ rvi o
< ojT-i-rHOinmin (\irvjrMr\joorMc\it\icvi(vc\i<\j OT^r^o ocN4CV)(M(\jojrvjc\i(\Jc\jcMc\] «
* * «
« « «< «
« « «> «
« * * «
» O'^-j t_'^'a<c<'C<srt>c»'»ot>ot>0!c;i^i_.»-e^r»'CXi-JxW'»--.-''»--.-t\t\i*«^« 4
* 1) <^lnl^^•<r^^•<r•a•{Mo>o>o>c^c^c^^^c^•^^^n•*•*oqcMC^^«ct>^nc>o»«>c^tnlnln^nro #
< *t ^ >> •r^c^o»'rr^l^l^^^JT^T^T^r^»^r^r^T^(\l«M<^Jt»lr^J(\l^>c^«>c^c^<^^^c^ooooo o
» u -d o ..»..•...•-.-. ..»-,....»•....,.,.., «

(< « « «
* i> j» j»

« « » «
« * * *
« i> » «
i» « « 4
* * * ^01-lcDT^>TLI^r^co^otMc^L^r'^^o^'l^-c^ tMoo cJOcDr^c^•a^OLnc^^a^«c^l^^x^lf^ *

................................... «
« i>v^,4 r^^c^CM<»^TrT^r^^r^vlf\llno^^^^c^^u^<Jr^o•^T^eolr^^>-r^ln^^ooc'ln<^JT^ >>

* r^t-t^-»1^T^^•^^r^•^T^•r^•r^t^1^1-lT^T^1^»^^•»^^ T-lT-trHi-lT-lT-t'ri'r-lTH^ *
» • * « «>

» * «

* <i>sx9 c^c^o^o(>c^c^^o^o^o^o^ov0^cooa^ol^'rtn^'»l^^^Oln^^1ln'»•^<^-*r>ooD«o •>

It t— ^ ^ 0 rr\ "9 i\i trl r-l »^ »H i-t •I^ -^^ i-l »-t T-l•r-^r^•r^•^•.^Oa **2*0* ................................... «
> IX) » :J *
* z * * *

1»

J 1— >> " !? •*c^'^c^^(vrvlrv^(^l^l^I^f^^^l^tot^o>f^T^l^^5^^^^cD>o<>c^co^ot^ra^o»-^<»c^l ««2*x* ar^<>>ocolCoor^r^t^r^r^l^r^^vlC^v^•«ln'Orvrv>o^^^Olnlno>oorooot^^nr^ »
* o « ^ # ^ofMT^^^ooa(X3oo<c<x3cc<x:co•^^f^ln^nlr^l^»lntnl^, u^>o>oi^r^ooooeooo>0'C>o *

* u. * * »
* o * * *
» « o »
* CL <> * >

*
« 5" O * »
« i> * OOOOOCDOCDOOOOOOOOOOOOOOOOOOOOOOCOOOO *
»u»f\i« amoir»oir\c2ir\oir\OLnomomoinoir>omainainomamc2Lr\omo >

'Xtl— « j>

« 5^* <r« r^f^cctt3o.?>-o^^^cco<>o• oa»^t^^^J^^^^^^n^r^rlnln>c^o^^^^co<)00<•<>oo•r^ *
*t,T*_i* *Tr*«^*'<^uac^l^vJrJC^'(^;^Ol<^t^^nr^rnt'1POMnrn^Of^r^ *
« — * « *
>»LLi>>t« iiiiiiiir ititiiiiiiiiiiiiiiiiiriiit *
4 t/5 * « *
« OCOOQODOOOOOODOOODClOOOOOOaOOO o o o o o o *
» * « I— * inoincjjnoirvoinoinoinoirtoinoinoinoinainoinoincinoinoin *
V U -c; Sr ................................... «
* *_J"> or><!^<oooo•t^^^^^aocoo>o>oo^^^^c>(C^^^n^O^«lnlf^^o^o^>-r»eDooe^«>oo »

V W 3 »
ff sj > V
«> * w •
* * * *
» w w i_> t_) i_j uj !_.> s_i cj I-' ^ •_' L-j !_. i_i i_- i-> v-' —> i_' -j t— '

'_i i_' <—> i_i i_i i_> i_! •

* *o* «

* * o * C3 o o rj C3 rn o r,> o o c:' o c" o CD o o o ci o :d o o o c> o o •
* T^1^T^•r^^T^•I^r^t^•I^^^T^•H^^T^T^v^v^T^T^T^^^t^T^^^H•l^T^T^T^T^•l^ *
« « » •
» (iiiiitrririiiii itiiiritiii iiriiitt «
* « *t •
« i>-H* oo^rici'ziozj ZD a oooocioaoorjo 0 0003 0 00000000 «
» *t3"!> ininmiTiixvLninoo— o oca c-Cjoooooo cor a c;c a oooooo •
5t S: ^ ........_.......».....-•..-......... >
=S S 'J?" UJ^_JL^(_)(_^(_JL_iTH-^T-^t-^•^^T-iT-^T-^^^^-^T-^r^T-f-r^T-^T--fr^^ »

f ij >) 'r^-^T^,-^^T^I^<^T-1^T^T^T-^T-^^^r^^^T^^^>-^T^T^v-!^-^T^^T^^^T^^^ >
* * ( *

« « I> 9
« « «
» iSO* o~vX)0>0'-HC\i-n'rr(vCi~^s>;>OTHrM'^^r\<3r>^a:i>0't-itMr^'rn>or^«3>o *
» cc'CD^^coc^o»«^>t^c^c^c^cro(>aoc^c^aoaoc^o•t^•r-^•^^»^wI-^WT^WT^<^J *

>> « « *
i= o « *
!' i> a •>

G-75



« « * »
4 « « i»

* « * «
« « * «
« « « oin in o> o o o w lO'^^i « csi * >c in c« in <> <> M o <> in in <vi <s in «o *

* *3* *
« « ^ <» <^eo^-lto^o^o^OlOl^*ooT^'rT^^O'rlnol^\c^.coc\^ln^^r^^^m^o^n'om^Olnm1-^ *
* » or » oor^tnr^ wo r-o>cv^r^r^o>r^'Of^oinin>or-r^r^ajoco>owwvot>.inin «
* t> * CMwwwwrviwwwrsi{vic\icvirvi<NjrvicM(\jwwwwwwwww(\jojrMCvjrviwww «

« « «
* « * *
< t^0'*^aincocviwwwwt\ifvi'orornr^'<0'0'0<o>o<>>ov0'0ipeo(>oininfvi<> *

« « " <: (MCMrNj<vrNaojrN:cjtMcvtMCV(\jojrointnincvj<\jcv!fvir<icjrjfMCOCvjojrv»T^oj *
* - 41

41 « * «
V 9 « #
« * « >>

#-^0 irsr{>f\irot>p^»-i»-»-T-»-'»-c«<e'ttriPirtrii'ir'it"if^if*<.a'^r^-^'»T-"a 9
« z;* intMCvi(\iininr^'*cvic\i{v»fvit~-i^'<r-*'*-<rrvir\jryrv4t>jrvjrvioj<\jroo»ooc>o*^o^ *
>» O * O O O O O O rr CM CM t\I CV (\J CM OJ <\4 tM CM (M {\4 CM (\J «M CVI tf

* * * »
* « * <t

«> « « :>

« « « «
* > « *
« « « «
« » w o WOO o>0'^(MC3>oc\Jooo-oma>nriuoriCMacDC>0'<i-ai iHczi'<r>or'iK\c3TH »
* « * « cc c fvj cc =c 1^ n ^r v^ c; in ij^ c> c so sn rn iiH cvi .0 po cc iT^ *

41 cocDrnoao«tnrnf\irM>oor^eQ.c>inr^'>ocMr^r''\oo>a'^CT-'»H<7>r^W'TC\ir^r^c\i «

* </)« "> 1-lTH-tHTH 1-li-tTHTHtHWWi-lTHWTHTHT-IWf-IW t-)tHWWt-1tHWtH «t

* - * * »

* * * Sf

* -"t*!* c^c^oa^^cvl^^c^c^^oc^(>c^a^nootnlnsOvOv0^o^o^o^eo^o^nLn'a-Ln^^<3<XJ *
* t— * ootHiho »^«^l^^ T^»^mf^m'^'J•^mm'r'»•^ '»v«^cvl1-l«^T^c^-t-^v^•^-^T^^^ »*i;<iO* ....................................

LU « 4< a
« z « « »
» #
« »— « — » ini^wwt^co'*^^r^'^'<To>^(vs>Ofnrnr^r^r^i^r^r>^r^iO'^tvi-t-ir--'<reooor^o *

*o*^« 'Clnlnlnln•a-^^cvlc\J^o^^^n^^^wwoc^c><x^<»<oa^<IJcocowT^lr^lnln^O'4J^o>0'0 **o*<t* ----------------------------------- 9
* * « rntnrntnrnpor^rornrnrnr^rnrnrnrncvicviojfMCMrvjfMrvinjrntn *
« LL * « *
* o * « *
* « * «
» CL « « *
* 9 * 9
9 5: 9 9 9
9 9 9 00000000000000000000003000000000000 9
*U9C\)9 moLnoifvoinoinotnamoinDLnoLnoinainainoinotncmoinoin 99— 9J-9 • - C
9 •^9 <i « THCMCvimm->T'<*-Lnin-<}>or^f-^a3sioo ot^<i:'co o«> aoT-iT-i(MfMmK^-^'<rin;A 9
9C/3 9_t9 Tr'^^r'«f'*'«r'<r'<rTfTr*-*'<f-»r'*-Tf'»fincjrjfvr^jCMrnrn?nt^tnK^tnrn^ 9
9 —• 9 9 9
9iij9r« riri tfiiiiiitiiiiiiiiitiiiii iiiiiii 9
9 1/5 9* *
9 9 iH 9 QocoaoaooaQooc:?ooooooooGoooooooooDoo 9
9 9 9 »— 9 oinoinoinoinotnoinoinoinotnomotnoinoinoinomoinoLno 9
9 9i«S9 .. ••.•..»..•.•...•».......•...••••. 9
9 9 _! * T^T^<v^Mfnln'r•«lX^^n«o<o^^^^«3^D<>o»I^^^oocr^e^OlOOw•I^{\lo^lfn^o*^l^. *
4 9 9 •*^^•<f^r«•>r•^•<r*•«^'<r-«•^Tr•>*^r<rrvJr^Jcvc^!Cu^vJ^nInF^p^ln^n^^ 9
9 -* 9 !>

9 9 9 9
9 9 9 9

9 O 9
9 9 9 (_> _> i_' <_( <_l ',-1 • >_/ t_> i_J t_i LJ l—< t_' =_l t_t t-J »_t i_r (-J- l_' i_J l_> t.J 9
9 9CM9 ininiAtnintnininminintntninintntninooooooooooooooooo 9
9 *t3» 9
* *:^9 wwrHTHwww^HwwwTHTHWTHrHwwcvicvicvirvjrvjvViojCMCviojracNjrjc^ 9
9 «o« 300300 c:~-~'r"' 00000 0000^00 oo^'Orr'~-3i3'~>rioc:>s »
9 #_I9 WWWWWWTHWWWTHWWT-JWWWWWWWWWWTHiHW-fHWT-t-f-lT-IWiH'H 9
» « « 9
9 919 iirriiiiritriiiii rriiriiirittittrri 9
* 9 9 9
9 9tH9 000303 3 0000 3 30030000000 3 03030000 0 00 9
9 9t59 ooooocooooooocooaoinininintnininincntnininininminm *
« 9i;* .................................... 9

9 00tJiJtJcjoucjuucjcjouijaoc:3«jcjcjotJac3tJ0ooL>c_iotJi_) 9
9 9 9 T^WT^T^T^T-^T--IWWv^T^WT^^T-^T^w^^T^Wt^T^WT^»^^-^WT-^T^^^T-^t^^^T^T^ 9
9 9 9 9
* * * 9
9 9 9 9
9 9 9 9
9 9c:i9 THrvi^'rin»oi^ao*owcMn'^in<)r-vcct>owrvj-n'rj><or^ajt>o-!-<c\i'n'rtn 9
9 CM (\i <\J rvj (V cvj iNi tvj ri to K> rn r> K> sr 'T •^r ^ ^ 'T V in in in in u> ii> o
V 9U.9 UIUlU\UtUtUtU\U\U^li\U^U\U1U)UtUtU1UtUIU^U\U1U|UIUIU>U)U1U1titU>U<U1lI\U\ 9
9 9C39 c\3C\ic\jryrvicMc^jojrMcyr%jrycv!rv.<ryryt\)ry{vrvjcvjc>Jcvioifvjoac\jojcycM 9
9 9 9 9
If a if <!

9 9 9 *9999999999999999999999999999999999999999999
G-76



«

«

*

>» •

» •

*

a -«

* »-

« « »

« 4

* ^ •
* or •

« «
« 9

* " !>

* 2 »
* w »
* -4 «
i> «
« *

* ^ *
W J. 9

* «

* w *
* o *

» *
* *
*'--!>

« ^ «

> I)

=! -"J

* _J

* I

UA a th xo o o iTV o vo vo cc cMor^ tn r- o iHr>j'*ir»r^mo a vo cmcj^kao to«KA tH

ooin orvjotvjino o k\o> inror^'wo -o tH -t co oor^in cvi -r o tn i-t in cm oo
orvjCM ooocDcDf^ t^j^ccec tDir\ vc tr>r^ tr<i«i? -.-tmo ^or^Ln -^rinr^ -Tin ir\ ir. <i •c
^^it\lfVJ<M•^-lr^T^•-lr-^T^•^-ll-•t-lr^ TH-r-l-iH-,-li-lfVJ(MrVl(\irMCMrvjfVI(Mf-«'rMTHi-l-i-l»H

<^c^i(^JCMC^lC^i»^T^T^T^<\J^^lC^4r^r•|(^Jr^•<rTr^a<3^o«'rl»HT^oc3ac^lc\J^vJ^^l^^^

rnc>'Tv•*^a3coc^c^l^l^lnlnln«>occ^rf^^^vI(\ltvl^^p^«*«c^J^vl^vJ(^4l^»lf»

•c fv tc -.H vc IT' lH c g cv i<a tvi c rg >o « !^ >o o> rv oe ^c o o c cc

cof^roocococovotnoc>or'irM\o THr-»f^r^ cjcor^cr »-»ui'a-tn tHrvjojiMtc vOLTxmui

vo CO o o CO CO CO ir> am'<3-mr^rMCM>otnom'*'i" T-^•^-^acc^oc^ f\i(Mf\t(M(M(Moo

•^1»^^x^lH^rttr^T^I^T^OQOOT^^^^o•Hrvl•^-^r-^«^rn^'1^or^^"9lnu^vv ^<r'V t-i

>c^or^cots;a!cc^--^o>olnlr\ln^nlntr^^rpO(MC^J^^^^r^^vJrvJT^ot><><ooocc»

oooooooocooooooooaoooooooooooQcaocDoam om. oin olo olo om oirv oin oin oin olo om om oin om oin oin o
>o>or^r^:oa:cj'0> aa»HTHf\jrMv^r^trTmLA>o<ir--r^cocoo>o oaot>sxooT-i

III I I I I I I I r I

coocaoooooooooaocooocoooooooo-oooooo
lAoinQinoinoinoinoinDinoin cDiriOtfiomoin omoinoinaif, om
if4>o>o p^p^cnoooo oot-ii-<cvifVif^rn-»-'>»-mtr\'0<!r~^r^cc>aDoo<a>a> o o oo
to^^rn^^f^^^t^^nn•**•^>r<r•<^•««c->r•«-•<^'?•«***»*•«r

* cvj *
» o *
0 :z «
St o s>

* _i *
4 *
« I *
* 9
* «H *

(J *

I l_> ^ '
' l-J L.- L_- t_.f w' l_ O -J 'w.' V_t v_-

o o o o 3 o o o r) o o o o o o o C3 o J? o o o o o o c> o lo in 'XV iTMA in

TTi o r' o c: o c: o cT' ~» o o o c^ t:i o :^ c: o o t r:^ r;'- c; o t> o d r"

1 I I I Fill I I I r I ( I I I I lilt
oooooaoniOOCDaooaarDCioazjcooocjcDoooooooo
mminminminmminmmmmmmininmmininintnininmmm cc? n ooc^
T^T^T^^r^^^r^T^v^T^T^rtT^^^T^r^v^T^T^T^r^•^^T-^•I-^T^T^T^J^T^l\J^v^^J'-M^vl^^J
OUOtJCJO»JCJt3CJOC_jatJCJCJCJt_JOOl_lCJC)t_>OaOC3CJCJC3'_3C)00

'J>^^^u^lA^o^^c<>'C«^'0>o<>^^{^^^^^f^^^I^^^|^^^roccocIoccDcc^o^ocDa3C^
u> u> ti\ a> ui u\ u> ui ui iii u> ui u> ui ut ui u> ui u> u^ a\ ui tit ui i^v ii\ ^s^ uv ui

« « « « 4 «

G-77



««««i<i«#»4t«0«i««iiettt««9«««««4i««««««#«i«i«««i««««««
« « « «
« « 4 «i

» « «> 4
« « « «
* » « o> o> «n €v 1^ tf\ «o »n w w ?^:oi-»i a o> o to w a'»H >o «o & «\j >e ro in o c *
« o ^ « c^l^^<><HCM<>f^>oovu^ooK^CMOT^>or^T^^oO'Ot-llna>e>r^ln<^tntv^c^^-^l^^o *
* *

» * * r^lc\lCM<v<^IfM^v!l^^^cvc^JT^T^T^T^T^T^T^I^^T^T^T^T^<^T^^T^T^o^ *
« » « «
* » « >»

« « » i>

« * ^ w r> rwv r*! r*! o a» « CM -rt »H th »^ rvi (vj fM ivi cvj ri th c\i CM »vj cvi r'* t\j »n r»i u> rvi rvi T-i >»

» ^^T^^^^T^•^^r^JC^i^v!CVC^Jf^JtMt^JC^l^vl^s|{^lc^IC^JCv^(^atM{MC^Jt^J<vcM(^Jrv3(Vro *
* ...................................
4 << « «
4 9 « «[

4 4 4 «

4 4Z4 mo -.-tKio- (r-'j- -r-i ^ a> tMCMfsjCVi^r "rinin-o-r-- o>Oxo -^f^m ^noor^p^r^mTj- »
> » " 4 TrTru^u^lI^u>ln^u^c^OT^^T^.^-I^T^T-l•r^r^ool-JO^c3^ou\^r•«r^r^r^''»r^c^ »
4 4 <t 4 - - - - <.

4 4 4 r^i*ir^torornioroir>f^'*'^Tr'r'V^r'r^'*^'^''r'«'^Tr'«rr^, Kvrnror^i^ 4
4 4 4 «c

* 4 * 4
4 4 4 »
4 4 4 *
4 4 4 4
4 4 4 4
4 4 4 ^rc^c^^or^lr\ll»r^c>lna'a-r^lI^f'^f-vvOT^u\^^^^^-^^-^c^^^JOrn^or^cvlc^loornlnc\t 4
* 4'^* B^cvl»^•*^o^op^o»l^o£Vl^'»^•«cCln£Cc^f^c^cv.^^c«i»^cceo c -.h rvj -st n rvi *..•...».».»......,,...»».».•.,..» -
4 4 !» lno{^<»eIJc^oorolnnMc^u•^'rlnln^\ll^oc^lc^a5^>^ocy'^^c^lntol^'T^c>>c<or^•^^ 4
4 •4CCS' r><^l^^lr\^^nr^ir^c^c^c^^nlnvo^vln^r^^n>T^'^^n<v^Hc^oooc^^rl^>.;r^L^'»^'l^^^ 4
4C04 4 •<^•^f^•^^T^T^T^T^ •r^t^T^T^T^1-^T-^T^1-^^-lT^l-^ ^ i-liH^THi-t'r4iH'«-1 44*44 *
4 r3 4 4 4
4 4 4 4
4 _i 4 ^ 4 OTOraeoin'iH»HO^O'i^>ot^tr\w-iHTHi^o^oi»ir>'^r^ar^c>'«r'^^CNritnif\co>o 4
4-3;4i« cvJ•9-'*f^f^^^r^c\lv^lnln«r>a^eo'a•r^J^o^•^(^J^vou^c^c^c^c^rMc^c^<>a^^ 4
4 »- 4 4 »H -rl T-t tH •r^ »H fH;»H x-« iH iH -ri iH rt tH ^^ »^ -iH ^ C 0 -»-i t1 •<^ t-S r"* m m 4i;^ft04 »
4 UJ 4 4 4
4 Z 4 4 4«:•-«« «i

41— 4-^4 .^'rc^I^^oc^<^ooorlf0^o•l^r^f^^^J^>^lf^l^lco(XJr1'-^r^^noolXlI^•H>o>o^^^o>to 44ZCX4 c^^of^soc^c^c>»^^^30Jl^tOlr\lrvlnolOCvl^o^eotn•^r•r^•^^T-^oBoor^^^^oa'^oco 4

404-<a* :J

4 4 4 l^f^;«^^nt0^nK^K\^^^^pn«'^'9••*^". r^r^rnrorar^r^r^pnror^^ 4
4 LL 4 4 X>

4 O 4 4 4
4 4 4 4
4 CL 4 4 *
4 -"l 4 4 4
4 S: 4 4 4
4 4 4 OaOOOOOOOOOOOOOOOOOOOOOOOOCC^OOOCDOOO 4
4<_:4rvj4 inoif\c3Lnoinoinoinc3[r, oirsoinainciinairioinotfNOincDirioir. oin 44— 4f-4 - • - - «
4 4 <r « r^^^!^\l^^^n^^J•snlA^ocf^f^1333CK1> aa1-^^CM^\:t*^^0'3-<Jl^^li^^c -ci^r^ooco 4
4 to 4 _J 4 r^t^t^t^t^T^t^r^t^t^r^r^t^t^t^t^. t^^^Tr•^T^^'T^^^ 4
4 4 4 4
4 LU 4 I 4 t I t I I I t t I I t r t I I I I I I I I I I I I I I I I I I I I I I 4
* U5 4 4 4
4 4-.rl4 COtaOOOCOC'OOCDOOCOOOClCOOCDOOCOaOOOODO 4
4 * !6t|_» oirvoirvoinomoinojnoinoinoLnoinoa^oinoinoinomoinomo 4
4 4<l« 5
4 4_i4 ^-rHCMrvimr^-^-'^mmovor^r^ajcooo oo-rH^c\jrvjr^rn-«r'^mir>vOvor^r^co 4
4 4 4 f^. s^r^rnr^r^.t^p^. ^^fO^^F^K^n^or^rO!^•<r'*•*'r^^r•^ 4
•S W ^ !.e

4 4 4 4
4 4 4 5»

4 4 4 4
» » W l_i —» l_! I_i L.' (_.! _' L.I _' e ' l_) C_-' '_J '^-J '—J LJ i_l !._' J>

4 4<M4 ininifiiAinu^iCintninu^ininintnininininiAinirsininj^ininininini^ 4
4 4t54 ---->- --------------------•-'------ 4
4 4rr4 rgcMfvjojrorNi(Mr\irvjrviCMrMC\JC\jCM(MC\JcvifMrocMrvjrsjr^jrgrMrvjrjojrocMrMr^ 4
4 404 oorj00or3c?ocrr5;DC'or>T>r^oc:ir":r!c>oo.~i':?'r_"!OCDoooc3 0C3 4
4 4_i4 WT^HT^T^T^^^T^T^•I^^T^•I^T^T^^^^T^v^T^^H^^T^l^x^THT^l^Hv^ 4
4 4 * 4
4 414 lillltllllllllltlllltllllllllllllll 4
4 4 4 4
4 4T^4 o CD oac::oQoaoooc/QCiaooDcz)OOOoz3 0oc:)0-nonoo3 4
4 4 ti 4 o C' o o G o 3 C' o cj o a cz o o c c — c o o <r c- o c; o c Ci o o ^- o o c- 4
4 4^4 ................................... i>

* >J l_J !? IM IV 4N» CM ISI IVJ IV» IVi IM CM IVJ IM IM IVJ CM IVJ IM <M VM IV! IV) IM IVl tVJ IVl '.vi CVI Ivj CVI IV» IVI IV IV IV ?
* * _14 Clt_>OC:jOOOatJOtJ<_lC_>CjOC30UOt_JCJC_)tJt30t_>OOC300LJOCjO V
V V 4 ^-^^HT-tV^T^v^T-IT-^T^T-^r-^^-^T^T-^T-nT--I^T-^T-I^^r-^T-^T--•^-^^T-i «
4 4 4 4
V 4 W *
4 4 4 4
4 4 4 4
4 404 T^cvo•«J^^o^»^cc^Ol^oJ•^^rx^^o^^^>o•l^cvro•^i^l•o^-s?:^Or^(vo^rr^ 4
» <x —' 4 c^a>c^c^c»>c^c?»c^c^oac3C3CJlJoocJ^3T^I^T^^^•r^»^lHl•^^^^•^^CMSvc^Jt\I!^4^v 4

4 4C04 cvcMrvcvfvicvicMCVCvj(vc\ic\jrv{vrvrvrvcvr\jrvi{Mojcvcvrvoacv{vrvcvc\ioj{\jcv*f\j o4*4 4
4 4 ti 4444 4

G-78



4 « 4
« 4

* 4
4
«

<> <> 4

« w *
9 tr 4

* « 4
ii. 4

4
« 4

4
4

Ji 4
4
*

* 4
4
9

* 4
4

« < 4
4

« 4
4
*
4
4
4
4
4
4
4

*- >> p: :5

4
• -r 4

if

4
1

^-^ 4
I 4

* t- 4
o 4

it LU
4
4

»— 4
2 X' X 4

* «^ 4
u -a 4

* 4
IJ. 4a « 4

* 4
Q- if 4
<t 4

« 4
« :^

CM 4
1— H- 4

<S 4
_I 4

4
1 4

J) 4»

»H 4
« »- 4

<» 4
* _I 37

4
V :p

•-> 4
9 4
t> 4
>
« * CM 4

O 4
4

o 4
!> * -J 4

«
1

St 9
«: 4
9 4

r-.

« 9 I 9
V
tf 4
;^ 4
« 4

4
9 o 4

4
u. >;

o 4
4
»
*

« 4 4

4«4*«44«4«««*«i4a«*404«*«»«*««a«***«««0

^fM'«rcM tHcoLr\coco<z>ir\cK oo »-io>coeor^oo i-iinrv*r^«50»-ioo^ oin rHrointo

OK>o<»rMCMTro<or^o oo*r^ir>'.Htocvj{Njntor\joQ to>0'0'*"co or^<»c\joinro

rVJ(M(NliHT-l'f-4THWTH'rHCVirvJC\J(\irVjrVlCNJC\ICKjT-t'r-lTHTH'r4i-1<H'r^W'iH'^

^^^oro<0'0<o^Ol^fOP^-cc\Joa^^^^r^oeo«c^>o^o>ooJfv^^nln^^'Or". o>e>'^o>
cj a o CM CM CM ^ f > m ^ r** tvi iM i\i T cm c\j cm cm ri r\ n n r\ cm •»^ r-i ih cm cvi

lnlnu^(^£rMC<^^M^acM•r^T^^^^u••^^^•^^T^•^-:(>0O4C^Jc^4t^J^MCMCsl^MC^JCMO4^^J^grMt\J(^

-c-c 'Cirj'>u>ir'O c;p»".»-c.{\r^ c.t.c\c^^» »-,T'« <» r'^o-c c.r«r\r^
^«-TrcvjrMtvicvjintnin>o t-tTH'^-fMroorrO' rM<o<o<o <ococoo ood r^fa^^•r^T^^^
r~f^l^fMCMCMCMrMCM•VTru^^^<DIX3a3l^a3 0T^•t^•^^T^^^T^^^-^•r^^^T^^^^T^•»^o

r^otyNf" cc•>rc\J^^Jl^T-^c^Jr-^^~c\l^oalnc\l•^r>r^cDT-41-l^oc^oo iHTHT-tmotnc&>o
c^eoa>c_Jcot^>or•^^'^'ru^u^^Tt»l^'\CMT^CJ>.CM'9li^^o^Mr^CM1^THT-^ot^•o^^t^

orMCvjCMrMCMCMoriTHCMio ^^r^ro^vvo^oo^'r^^^^•«^r^•»r i-i>oir>r^mf^ or^
coLnu1^o^o^o^o(>'r«^c\l»^THac^(>c>^o<)^o^nlf>lnlnc^^o^-ltnT^T^c>c^•^-lCD<7>
'rlnlP'^«rv•«C^l{MCMOJCMO^CV^T^T^•^T^T^T^•r^1^^»^l•I^•rt(Mr»^r^lnCMCM{V^M

K\rMrMC\!Cvjcsjcvi"^ror^K>ri-\ror^'«-xr'«rr^r^ro^r'3-^ ^rr^mm r^^^K^^af^^nro^^

ooooooooocooooacDOoacnocrjooooaooooooao
oin oin CD in cii\ oin oin om cr;ir\ oin om am c^irvoinoirv cDin oin oin o

>^^l^CMC\^CMt^f<^^^K^^o^or^t^t^r1^^t^fn^^^^ror^^^^^f^•r*«••^

I I I t I I I I t I I I t I I I I I I I I I I I I t r I

oocoocnocric^oocnoDacz^ooaoocaoooooooocDocjooinoinamomomotrvDinoinomoirvomoin oin oin om om oir\ om
ecooeoetjoo oo^-^•r^(\^c\J^". r^'<»-'^inm>o>or^r^oocDOO» ooT^T-^c\lCMr^m

>— - - w 1— u 1—i i_' uj 1^1 L-> cJ t__j L_.' ._j i-^ v_/ c^' i_' ^
in in mcjoc -no orDOOCDOoooooocDooooocDoooorT^ooo

T^T^^^•I^T^^^THT^^wlHv^r^WT^HT^^v^^^x^»^T^^^T^T^^^v^t^T^T^T^T^T^•H

I t I I I I I I I I I I I I t I I I r I I I I r I I r I I I I I I I r

3 — cininininininincnininininininininintninininintnininintninmininin

or^33a^ OT-ICM''^^ln>Cf^a3!J>o^^rMMVvn•o'^coc^a•HCMrO'rx^>o^-a3;>o
tv CM iM iM !•! r*! r't •»> f« n t'> ^ -sr ^ T T ii\ tn u\ ir^ ;n in in in in x\ \c
^ ^ >0 >0 ^U ^ >0 ^ ^t^^tJ^U^C;^^^^ H> >4J >0 M./ >4J >0 ^ >0
rviCMCMCMrMrMCMrMc^jc\)rMrMfv>rMCMCv'rMCMrvojrMrvj<\jrMfMrvjrMrMC\jcvj!MCMCMCMCM

ls» IM IV CM IM IM <M IM IM IM l\i !M IM ( V l.M IM IM CM (M IVI IV IM IM IM IM Ivl IM IM CM IV IM IV IV IV IV
C_) C_l O (_) O O l_>CJt_>OOCJO«:30UtJCJUC->Ot3i:j OOtJiJtJOCJCJiIJOOCJ

«I44»94444«44 444 «9444 4444 44444444 44

G-79



« « « ^
« <i 4^ ^
« « « O
>» « «
« * * a^^*ao»^<V'r<eto^rt^leo^nl^Heo<>•«<>>occl^\'Olnro•«'0>.»r^^^eor^c3 0^or<^(^l *
« if — sf •^rrnt^^^^»<»«rr^lt^^s^^^<r(\l^^r^coT^tMC^lQtMlnoo^^^g^v|^<OT^r--<>^ot\l^^o >
* *Z* ................. ...-0....... ....... «

* « £x « cv^>^•<S)OcvJ^r•>rl^^T^c^ •rHinrofntOfOrn-vt^coo>''rir\(\i-.HO<>c>r^<otn-^r^<\;»-( *
* « * T^r^T-^t^lCMC\l^g(vcvJ^^CMCVJr^•r^»^•^^^^»^x^^^^CM(^JCvl(M(^^T^T^^ «
« « ft «
« « * <»

« 4i « <i

* » ^ o r^ in IV rvj -irt o o a r» fr\ in •«> r«i tv t'< (M 1*1 r\ rvi {\» tvi c\i oj t\i r'^ ri »
* o ^ <i fy(\lc^lCMO^r^4^^lCMl^lnlnu^r^»^T^r^r^l^•r^wwT^lr^•r^r^•f^•t^^^^ *
* ................................... ^
i» « • «
« « « «i

« * « 4

* m»^^^or^^^^OI^«<*••«r•v^'00>oooeooo^K100fnl^>c^J^^om^o<J<0'0«ccc *
!> >ou1v«T•vrrr1r1c^l^r-^vr1K^r^fnr>^n^^lntD«Jcoeoooc^r^^^•lH•^^^•l^^^ »
i» A^SA ---.-..--..........-.-.........«.,. a

« « « *
* » => *
9 4 «
* * * »
« <i « «
i» « » «
* t » m^o Ovor-r^tMrinr^-^ cj u- T-t'<j-<Morioir\mr^'^ cjomtvjcoLn cjcvjoodojco o
* e". c^loc.-•^^n^^a^r^Cvi•*Trcca:o:r^o«Tr^o•r^CM•iHr«^^r^ *
**«>-Le It

i» *wi!t ^vJr^c\looco^o^>o^\llnln<)O^Olr\«ocDlI^oolno'^o>^o^'^c^colncoco^^T-^c^ f
i> -*cr<> c^•r^^\^vu^^!'^^\lCJoor^r^c>ca^Olf^cJu•I-^^'^t»1f'1r^(^l>-^^^a^oc^^(VJ^'>'rl\ll\l «
<t U) 5> > t^T^r^r^^T-^^^•^^ tHTHiH-.MTHT-(tHtHTHTHT-( •r^f^<^T^^^T^ O
«f • * V >>

» ID « * «
* * « «

« <i»i« (><>(>•l^c^c^<»<>^^ec^nln<o^o^o>cc^•<3t--'CMt^JT^•^^oc^<>^~^oo^o^o^o^oeo^o >>

«t:2«04 ................................... iji

!> LL' » « *
« z * * »

*

:» z « X « o^o>eol^»^^^lnc^Jco^o^o^(^^^r»^^^-lroc^^or^^^€OC^T^^oo>o>D^-^^-(r^^^{\l•* **o*^* (Moatvjr^ror^CMrvj»Hooo<ncc«ocor^cooooo>o>ot^ooo>o^aoooof^<c *
oo*-<a*> --•---..-.......»......-...-..-•-.. o

t> ll > * «
« o * * *
!» * * #
» a. * * *
« < * * *
* 51 * * *
* « « OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOrDO «
^ofCst* inoinoincinotnoinoinoinoinoLTioinoinainoinoiriair', oir*Oir\ >

• - «
*'s:*-«t* *t^l^n>o^ot^t^cc«<>o>o<^^c^o•oor^T^^^^o^I^ro^*Ln!r^^o^or^f^cccoc^e^ *

» >— * * «
4<LU«i« iiiriiiiirriiiiiiririiiiiiiiiiiiiii «
* CO * « =>

* *-rf» ocoooooooooaoooaooaoooocooooooooooo *
ft oinoinoinoinoif\oinoir\oinainoincz)inc.'inc-inoinainoif>cDtf40 #

«i * * ............................. ...... a
t * _i * •>lr•«rln^f^'«^o^^f^woDe^c>coco<>o»oo^•t^c^^tv^nK^•<^^rlnlf1«^o^^^^<o<E^c^ =>

* W f ">

* * !> *
>> 4> 9
« # ft ft

» ft ft (_i C t_ t-i (_J l_. t_ 1_J l_< (_l _ '_J —I O <_i t_/ t-j - • l-i ft

ft ftCMft ooooorsoocDoooj^irvininintntninininLninininiriininiAinininintf*. *
ft ftOft ............. ....................... ft

ft ^0tnrnr^r^I^^n^^^^^0rnr^^^^nr0fnf^^0^nfOr^^0^^rn^o^n ft

ft ft o ft o o o '.n CD o T; c- ~ o c- o o ^ o o o o o o a o cr> -tj cl' C" o r:i •t' ft

ft ft_j* T^T^T^T^^.^^^T^WT^•l^x^I^T^•^^^•r^•^^HT^T^T^I^^^T^T^r^I^T-lv^^ *
ft ft ft ft

ft fttft tiiiiriiiiiiiiriiiiiiriiiiiiriiiiii «
ft ft ft ft

ft ftTMft aooaooooaoooooaooocDoaoooooaoooooooo *
ft fttift intninir\ir>inj\tr>inir»irtinoocar>ooooooooooc:ooooocio *
-J t> ^ ^ ....................... ............ !f

* ft <_i T- t\i t v> i\! is» ^M vvj IV iM i\i iM r I r 4 r > r I r I ri r 1 f 1 r 1 f I ri r > r* 1 >•
I " > r « ri r- 1 r- » t-1 r 1 r ) r > »

ft ftjjft CiOOOOUOOCJtJOCJUOOOOQOOOOOOOCJOOCJtJCJOOtJU ft

ft ft ft T—ir-^T—;t--|T-ST—fT-lTHT--»T~lT--|'-^T-1i-*r-iT—I-f-ll—It— ;t—1^ 1—f T-1 T""! ^ * t—1 -f-l T-| t X") T"! V
ft ft ft ft

XC ft ft

ft ft ft ft

ft ft ft ft

ft ft—<ft ^o^o^o<>>©^o«'<>«or^l^l^c^l^f^r^l^r^r^cD0Dco'IJcciroxleocI7xru^^>c^c^c><> ft

JJ 9 «0 ^ ^ ^0 ^ "O *0 ^ >tj '<J ^ S4_j «4>^>o^^NCI^>0 NU ^^C>^^HJHJ^v4J ft

ft ft Oft ^vJOJ(Mfvl^^J<^JrvJfV)cvl^^Jrvlc^Jr^J^^JrMCM(^l^v:cvl^vlOJrM^ur^l^^lrv^cvcM ft

ft ft ft ft

* ft ft ft

ft ft ft ft

ftft«ft«ftftftftft««ftftftftft««ftftftft«fti>ftftftftftftftftftftftftftftftftft

G-80



« * « *
« « « *
« « « •
» « « «

* * 2^ * ................................... «
«r -omocvjoojoo^cicomcoinTr .-<rosoc\<vocvjrnsom'<roro oor^ f\jK\c>.irv(\ioo »
* » cr « ol^tM"»<>co<>oo^co•*f^o{M•vro^^o^^^O'•.^.-^c^oo•l^l^Jln<>eofOlO.^ooo a
* « * 'H ^ ^ tH ^ 1-1 T-l (M 'T^ T-4 CM CM (M (M CM 1-1 W CM -rH ^•<-«,HTHtH»H»H<\4CMrMC\l^ «
« « « «
« « • «
« « « «

* o " 4 rMrv)CN!(ViCMCMCMCvicMcsiCMCMrMrMCMCMcvirnu-«iAtnir4T-iiH'rii-4iH'r4i-iiHiHi-i'rHTHTH <»

» o.t; » ................................... «
« « « «
« « 4 tt

«i 4< « «
« i>'->:> ifiroir'»ci^aiur''»^ii'ir'iririrt^c:«<Ci«xxa;xirtrci>vi«-xr'iir'<»'C •
* «2* o»0€ctM'«-r>iHfnacMiniori'«-iTHcorO'«r^'r^<o<}>o<oeDaoo<^tnoo'«-oi^ «

» *•<* o
« < * •«» ^•«r «]! «r rr^r t» t^r^r^r^i^ror^rnrocMrjCMt»ir^tnKir^K\roi^Kit^p^t«^r^ro
« « « «
« « « «
* * * ' «
9 « « «>>>>>» 9
1» « « »
o « » uiiHC3i^inrnor^rnr^(^a«invtsi-iin'«'coaT-iT-i'V'r-too(M<>oinc>co^(7kOv(^ 9
9 9 " » coccfvfo:moirt«v^'<!f\3inr-mt^ovoCMoc witi c!'^!t:iT-!C>'^coooTic\K>.»oo-«H •O^ttXW ......... .......................... «
» « ^ * Trc^OT^^^T^T^r^CM^^o^ont^mooc^o^o(Mfn^^J^ococv^r^m1^c^>or^•<}Ou\r•1 »
a -^'cr,:? ^c^Qoc^cot'•»a>lnco^\i'r>o'T^^\lCJlJ«^o^o^oc^^xl^^^(^>oc^^-l^\i(vl^^r^oc^ *S'MiHiH r^T^T^•r^T^^^T^ tHi-ItHiHtH'tHtHi*
» • « « V

* * « *

»<»«>i* (^>T^ooco^^c^c)ooc\JCVJ^r^<>(J^coc^Hoolnlr^^o'r*•<^-c^^c^fVJT-lT-^I^oc^c^ *
«^i^r^fnc>4CMiHa»rtTMTHTH»Hrnr^intn^'rinin'V^'^'»rviCvcN*{MCMrvjcvc\)-t-i»H •

92:.AO* ................................... 9
« LLL * * »
* Z « « *
* 9 * «
*i— 'r1^tOlnr^1^<oOfo<>c^c^c^x^wtoc^4^0'£)to^o^^lr^lnl^^<>^'9coc>^o^otMoo•I^ *
«2r'»X'> lnr^c^eol^^•<rtnc^f^tnln^^^ooolncMcc'*c^o^^^^^•I^•r^^-lc^at^^^»<>r^^^a^ot\l >
« o * j> xs'^rnrnr^r^cv:;^. ^or^t^^o^oK^^otMCM^oc>^>a3c^o><>^-ooco<>c><>c^c^oo *»o*-<a* «

« Li. 41 « «
« O * «" «

9 « «
* a. * * »
« « * # 9
* 5" « « «
« « « ocooooooaooooaooooooooooooociooooooo >
i>o*rv* aiAoinoinoinaiT! OLnoir>oirvoinoir\oir\c3[r\oir\oir\oir\oinoino *

^
« V* <r « ooT^,-^CMfM^o^^a-<3[f^ir•, -o^r^r^couoo o co o o ooT-ii-ttMCMfor^ir^in *

J» « « 9
«uj>>i« iiitiiiiiritiitiirtiiriritiiriiiiri «
* CO * > >
* * »-f f OtnCCD OOOOOOOOODOOOaOOOODOOOCDOOODOCZ'CO 9
9 9 9^-9 tnoinotrv oinom omomomomoiiAotnciLn oioom omoLOOinotn »

9 9_i9 o> oo^T-tCNJCvitor^Tj-^rmmvo-or^r-coasoooooooo ooTHTHfvjrvjmm-<T-Tr »

V 9 7 9
9 9 9 9
9 9 9 9
9 9 * *
9 9 9 ._r >_> L,! (_ U,- L-! t_t t_) '_ CI (_> l_' t_- i-J (_• t-' l_' l_> ' l_' '^J \~ '

•_' —
'
'^J l-J l_ L_: 9

* 9CM9 ir»aAininintninininintnir»intntntr\inininintrioooooo-)^ooooo.T> 9
9 9C39 ........... ........ ................ 9
9 939 r^t^r^»^rO^O^or^, ^^^Or^rO^^:^rat^^^^^K>K^^o^r '3--<TT}-Tr ^rrTj-TjM-yr-.j-TrTj- 9
* 9 o 9 o o o o o o o o o o o o o o o o o o o r: ~ o o c> c? cii 'Ti o ri o o o 99*9 «
9 919 lllllllllllltllltllllltllllllllllll 9
9 9 9 9
9 91^9 3aoc?c;ocDOoaoaooooooooc)or)oac!C3 0QCDOoo3o 9
9 9c;9 r:roc:.ooc:ioooaooooc:c3ooc^C'intr\if>ininininif\ifitoininif<ir\ 9
-I'

................................... If

>.- jyos-- rif-\r'tf»r'i'-»rir-<r'>p<r»rir\r>rir>r'ir»rir". rvriririftririr^nrifiririrvri "
9 9_i» uoocjooooooaocjoooocjocjooaoooocjooocjooo *
"? 9 9 T^T^T^•r^r^T^t--'»^T^r-lT^T-^T^T^^-tv^>^T^1^^1^I^T^T^T^t^T^^1^I^T^T^^ 9
9 9 9 9
It * « 9
9 9 9 9
9 9 9 9
9 9tri« Oi^SJO^OTHrM'M^X><5(^»!> 0»HCVr0^in>OI^3300THCVlrnTX»<Or^XJt>0 9
9 9—'9 c^^;^o^t>aOLJC3ooaoocJ»^^^T^T^1^1^•r^T^^^•^-^<M^\^. tMCMiM<\lc\t<MrsiCNjf'^ 9
9 9 LL 9 >u >o ^o ^ 1"^ 1^ 1^ 1^ 1^ i'^ 1^ 1^ i'^ 1^ »"v t-v t— 9
« 9C39 fMfMrvlr^JCM(Mrvlc^^^Mr^ic\3rvlr^^^vJfvlCM^vJ^v3r^lCMCM^vc^^rMCVlfMCVJ^slCMr^lrslc\l<\lCMCM 9
* 9 * 9
!; 9 9
9 9 9 *9999999949999999999999999999999999999999999

G-81



f « « «
« « « ^ «
« « * «
« « « «
« * a ooooo^:«^^»cu^acsic^^^oo»•«oD'^•^>.^cyr^lr^^\^(^i<o<Ciw^^lna1l^^oo^'0^o «

* z* ------------------------------------ »

* » oc « cceo>ci'*i^t^<\iCi<Er^covHrO'Oeco^ooTrTrr^c> •r-t(\jT-tr-tt^i^cDO-r^t\i>or^r~ «
* « o fHtr^-^HTH-i-t^v-iTH ^^T^^^^^^r^Jcvl.^T-l•r^•r^£\^c^Jr^Jfvr^T^Y-^r^ *
* « 4i «r

« «: « »
» O 4i «
i» — o ^nf^i^C!aoDco^ol>^ecT^I^r>OT^O{>^^aoJtr»t^<>•o^o»^T^^o^o•r^r^o^(>^o^o^ *
V * ^ » t»i (V <M <\j cvj (\j IM m r'* ^ T-t i\j 4\j tH tM ri ir\ ii> »•> cm •^^ t i-i o a o <\4 iv o v

> ^ * T^oj(Mf\(<\ioacMcvjc\ic\2rvj(vcvrMcvcMCMCvjcvr\irsjovitvojcMrvif«. *
* #_C: « ................................... .)[

« « *
]» « «

* < * «

* OJr^>or»l^r^r»o>o^^»^o•w'Oln•*«^^'*ln^^^n.-^^ecr^'*<^c^^•*t^<^rs^^vJo^ »
o •— * a> T^T-^T^T-l^Ht^c^c\J^\l^^J(\l•^^lHr-^^T^•^^r-lIAU'llI^Ullf^^'1r^o^oDcDt^ »^T^t^J(\J»^ »

* if

4: « « «
* » *
i> « ]^

* 9 ft

« <i ft

i» » « «
a « 9 c^t\l<>oocDI^€o!\l^'\<>orvT^lnc>r^co^^^ot\l^ncJ^\lc^r^^^c\ltn(VJC^c^o(\Jooo» »
« o^ccc^c^O!r^cc•^t^cocClr^*®o>fvoc)c^^tri^o<^ccDO>'T^c<»^vicc*Dtr. *

=j n — 9 •<^o^otocooc«T^c>ornlnc^^^c>^--^n«o«r•>T^M^»c^t^r^cc^no><>T-^<>«or'>c^r^ «»

«tn»* -.-t iH ^ tH -rt ^i-lT-tTH'.HTH »
w • > o «

« * * *
#_lft^i{t CT>^olnr~>^v^nr1r^lnw«ocolnT^l^<yc^•^eooo«o^o^OlorM•^^^oc^^vlr^lC^JrvlCM^^lrM o»-«*x* ^o^o^o^o^o<)^or^lr\^^a^'0»o^^o(\J^^a^aor^JC\lo^c^(>c^'^colr^•vf^^o^o^c^OvO *
o I— « ^— » rtt-i'^-r-t^-i T^T^»-^••^^r^JC\l^M(\'f\l^oaI^r^v^I-^^^^'1r^r^<^ '!iiomT-<r->»'<3-'» *
eij«.o>* .... ............. .................. «
i> LU * * *

*
«h-is<-— i» •^^^a•<-lmci>o-o•<IT^^^CMa^MC^c\^rvcDC^JC^c^ i-ti-t-osomfNjm-ommojrvjfMOjrvj »

i>0*w* c^c^c^aoaar^^Ol<^^nr^t^r^^^JT^sr^r^n^^^^t^t^l^^(V(^Jr^oo>o^rvJrvt^v^o^ *
•>CJf*<I* ------------------ ----------------- if

* Ll » «t

«t O * * l!>

* * * *
* Q_ * * «

* ^ « « *
* * * cooocooooooooooaooocooooooooooaocoa «
*tj«rvjft inoiroinoirioinoiAOif\oinoiriOir\Dinoinoir\oinaiaoinotricin *
S'-'^tf-* ».». i>

* —
• * « »iiiiiiiiiiiittittiitittiiiiiiiiiiii >>

* «:T-fa ooocoociooooooaooooocooooooocDoooooir; «
oinoinoinoiftoinoinoinoirtoinoinoifvotrioinoinoinoinotno *

-t «-q« ................................... If

< v ^
<> i> w

9 « « «:

»> * * *
S" tf V ^ i_j L I. J i. •• c < '. J C-i i.j ?, .) i...> t_i c > i_< t_' i-J 1-J i_i i_ 1—1 I-..- i.^ 1-. »

* * o « o o 3 r-' o o CD 'TTi o o c> o o o o o cr ~i c? o o o ~ o o c:^ o o ci o o *
* *_J« »^^^T^r^T-fTHT-^^»^WT^c^T^^-^r^l^T^T^H^^r^^^^r^^^T^r^T^T^T^•l^ *
* o « #
« !ii t « I r i I I t I I I c I I I I I I I I I I I I t I 1 I I I I I I I I I I

o * i; »

< ^t^*" ...................................
* <t_J* LJOOOOCJtJOOOOOtjO«JOCJCJlJt-JOOCJlJLJCJljOl_ICJl_!t_ll_li_>CJ *
>; * » T-!T-lrtl^T-^^^T^rtT-^v^T-fT-^-^T--^T-lI^•I^T^rt--(v^T-^T^r^T^T^T^rtT-^T-l^ 51

» i> * :?

* t: *
* !» * *
ft » ft «
ft ft Oft rHrv'^^x^>o^x^!>c^T-lrv'^^ln<Jr^Xlt^awr^a^o^ln^o'^wc^o•HrvJ^'^^n a
ft ft -. ft r\ r< fo r'> !^ 1*1 \r •<ir ^ ST ij'^ ir< 'j^ u> in ui u> u% 10 XV « ^o o NO •« ft

V LC- 1^ 1-^ 1^ 1^ 1'^ <^ 1^ 1^ 1^ 1^ 1^ 1'^ I'** 1^ 1"^ 1^ 1^ 1^ 1^ 1^ I'** 1^ 1^ ft

ft ftcjft r\t(vrsjrMCVirvioj(vrvj(NJCV:ojt\jrvjcsicvjr\jrv4rvsfNJCVi<vrvicvrvjcvfvrvJc\!rvjr^ «
i> ft ft «
? » ft ft

ft ft ft ft

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

G-82



« « f «
* « « »
« « « *
« « 4> «
* • o>0'ri«>c\i'»-«HOivt»-<)ot^fOM»ni^io<>(>'»tH;oooo>'*r^csjp>.rocM'*'«w''^ •
j> * » ^Olno>ocvlu^lncoc^r^roco^nool^^*ooaf^^^«(^JO'^^^vl'9^^c\l<orn»o^o<>^•« *
« « 7' * «

* * * t^•r^»-4r^,^T^1-l^^T^T^ iHt-i -r-ti-iT-ii-iT-i t-t rt -w^ x-t rt -t-t o
« « « «
« « 4 4
« i» <i «

» OLJCJll^'roDOJaDl'l^M^'1r^^rT^•r1a»^•I^orv^OJt\l^^J^MT^cc^HT^•^^^'^•Tr•rtCL;cJ *

« »
« « « «
« « o «
* « * 1>

^ 4 V oc>'j»a>ci'tcc:t*'t»'fit>'>»-cvocou'Cfvr»-n_c\CirTT»-<.rvcvti'«<c »
* * ^ * ooo>o(\j-rHmc\icccra^ccr^a: (\jrHOo T-(t^fMin'or\icDcotnir>ir>-<r ocd-^tt-t »
i> st^iy >^»^»^^\lK1T^rvJ>oP^^^p^r^oDaT^^^»^aooc)c^ao^r^\lCM(\tl^J^r'AP^<>l^r- o

>> » 4 «
* !> » 9
* 4> * «
4 9 iCt «
>> » <> «
« * « «

9 9^ 41 ir, xrr^{r'?a>orccc-«'r^Lnccirocca:'C3i^r^a^BNin-wr\'ro«o c w^ ir c -.h « m «
»>>*j.«> - • - • - - - ............................ 9

SI -^tr* wr^r^'<rvor^<)'«-KiF'^i»Ai\iirv^ru>if>(MrHi>ootj-r4ric\li\4-r-iaco(Virv.a3t^if^THT-t »
OtO* » T^»^T^^-r^T^^^T^^-tr^T^f-^•r^r^T^ tHtH^-I^-IiHtSt-I »
>> • «< i> 9
* Z) * « »
:> * * «
* —i*'^ f rvjrvjacot> -"tvo tho T-ior~ico r^o^orr•<rr^{\^c^^o^o^o^^> ofompor^orjoo rvi a

^w*! •^v^T^T^<^JC^Jt\ll^»^•IHT.^^^T^»^tH»-!00^-t•r^»-!CDaooaooooc30r^lr^ »
<> .<;>»0* - . . • - • .............................
* UJ * J) )>

a ^ !> * «>>—«* 9
o » ^ « ooojeoain^^'^a3C\i'rH<>t^<>r^c\!rnooo»r^invOininir»or^r^r-t^c>t^CT>'Ooo »
s=.<£=>xs ^c<)r^l^o^nocoaoI^r^l^n'rv^^^lO^^^J«^oOT^€C(^JCM<\^<^^nl^^l-^»-^r^IcoaDr^^^ «

->o«<3* 9

« U. * !> «
4c O * * J»

}f f «
* a. * >» «t

* s; * * «
* * « cooooooooaooooooooocoaooooooooooooo *
* UffM* oinomouioinotr\air»omoir>oir\omomotnomatrvamoir\oinc; »
!>—<«f-« «
s>'5r*-«j* v^T^f\lCM^ntn•*•<T^n^O'0^o^~^~cocoa^c>oc3t^T^^vJ^J^ot^*•^r^nln<5^o^^r^^^^ *

>»LU<>l>^ iiiiiiiiritiiiiiiiiiiiiiiiriiiiriii >>

« *T-i* ocococoDOoaooooaooooociODoooccioooooo #
uiOLn oir\ oin oin am cm otnoLO otr\oir\omoir\ OLnom oir\ otnoin *

f =; 5! 9
!5 J> «
4 I? 9 »
« >> « «
O 9 9 f v_ , . '_• LJ t.^J v_- ^ ^ t„ („' t_; U-J ;_J ^ 'w-> UJ L_J I-' 9

» *Oi> - ................... ............... «

^ * fJ * T' o o o 3 o o c- o o o o o o a o ri o c o o o o o o tr> o CI C' c o o «
* ^—i"* -H^^•^^T^T^»^^^^T^1^•l^»^^1^T^T^T^THT^•r^^^T^T^^^T^•H^^T^T^^^ -rH-^ *
* * * *
f l!t|a> lltlflllllllllllllllllllllltltlllll «
9 « « 9
9 9iH9 0 00 0 3 000000000000000 0 0000000000 0 000 9
* *<j:« oocooc—ooooooocccjooooooooaoooaooooc *
!;t *^s> ....... ...... 9

9 9_19 tJ<jejtJt3CJtJLJOLJCJlJCJ«JlJOtJCJOCJlJOOaOCJOtJlJ<_JC3tJCJOC-> *
« !> 9 ^--Ir-^I^T^v^T-!T^T^T^I^T-^v-lT^^^T^T^T^T^•^-tT^T^T^'^r^T^t^T^v^T^T^T^1^ 9
9 9 9 9
V V. ff «
i> >> 9 9
9 9 9 *
9 »0 9 ^o-^5JC3^or^f\l'^'9•x^•o^^.•oo>o.^c\l•'lvxl^of^^c^OT^cv^'O^J^^t>'*»ccc>o 9
9 9"-"9 NO<>>c<}f^i^t~.r^r^r^f^p^r^i^«ccococDcc'cacpa>aococ>t>t>sj>t>t>o>c>c>J>o 9
V 9 U- W 1^ f-. 1^ 1^ 1^ 1^ 1^ <^ 1^ 1^ 1^ 1^ 1^ 1^ 1^ t-v 1^ 1^ 1^ 1^ 1^ 1^ 1^ (-^ 1-^ 1^ 1-^ 1^ OU 9
9 9t39 c\irvirvirvaf\i(vrsirMrvjfMrviOjrMC\irv;r\ic\jr^jrvicvj(MOsjrv)cvirvir\jrvjrvirvi(\jCMrviCM *
9 9 9 9
j> n 9 9
"IJ 9 9 499#99«999999999999999999999«99999««999999#«

G-83



« * « «
« « 4> «r

« « ^ «
« « tt «
« « « CM m »al^^^^^fvl'*«^'«rO'«•«!T^cocDeo«^r^otr^WD•«0'>o^^oo're\)<G€^c^^«>> *
* «•^nl^lncocvJCvl^o^oro•»^-^^0'T^r^^nr^oooop«•i^^>or^c^lo^oot>•r^f^aoof^oo« *
* ----------------------------------- ft

« »---«! -.-tmLnovom-ovoroi^o w>o<icx3ooo>f^ojr^ oo'^coo cM^om oro<\iro ocxico *

« * * r-i -w-i Ti T-t ^T^T^-^^r^T^1-^x^r^^^ t-t -h -tH ^^^^ «
« « <» «
* l» » o
» « « «

» a ^ V ot^ocJQor^l(;\JOOOOl^^<J-tc'9a3'r^\'I^r^^^lc^l^^4t^J<^J•^^•»^c\l«M<\l(vc^to «>

* «t.SJ j> .............«....................> «i

« « «
« 41 « »
* « * *

* e * ^«s--«-'ro>otvicvjo»o>o>t>»otMT-»CMTHi^aoa»HocMtn'^'^«o>oocooom^r^ *
j> « ^ ft r^f^f^r^ T^T^f\^f\lT^T-t1^T^t\JrOT-lCMo^^t^cDcc^ T-t1-^^T-^^^^_>ocDT-lT^CJ^l'lr'\ ft

« <r<Ift ^
* * ft rj<vrvi<VeotOinrOfOfOr^K^t^!r^r^r^f^. ^^rn^«^t^r^*•^'3•^^•«^r^ *
ft ft ft 4

* ft *
* * ft «
3» ft ft 41

ft ft ft ft

ft O ft ft

ft ft * ar^r^Jlr\^^»a^^o^^c^cor^tnc^^^r^^^o<^"c^co^^t_^eDf^c^^'1^aJ^^fn^c3r^r^(^^r»^r'^ ft

* it*^* a^DP^lOln«<>f^J{^lo>lnf^Jt^>oo-F^rno^lna^v•^^a;al^3^, •rHa'<a-i?n-afv^ ft

13 ft ft ft

w ftwft co^^CMaDO«tM<>c^a^^o^•^f^ccu^^ncM^^r^>or^r'\^ooc^T-lc^^or^r'\cD•.^u•^^ «
* -ftutft ^a'T«^o^ocvlc^l^>•^^'^^^|~~«lnr'^r^^>tJ•t^ln^^T^t^J^'>(_>ar»^^sot>c^•^-t^\|T^ *
I? {JJ >) ft tHiH •^^r^•^-^»^T-lT^1^T^T^•^^1^T^^-l•<^ t-It-It-I ft

ft • ft ft

ft r> ft ft ft

ft ft ft ft

ft _i 4 ft ojrM0Jf\ic\jrM040JfMOjrvj?>cE in aotn a>o fv T-t<omnir\ oorsim r^o,-tr^^ln ft

ft -"aftift lnlnlJnln^o^o^o^o^o<>^oc^^f^Jl^^cv!T^•HC3oc^eoln^O'rT^«^aoI--lc\J^oooc>a• «
ft ft ^ ft mini« ^I\ rt ^ cMCvrvicv cm. cm oj im cm t-i x-t »-:TiCv^-^rM(\c3ooc-«H *
ftZftOft ................................... ft

ft UJ * ft »
ft z ft ft ft

SI i I— ft ft ft

ftf— «-^ft cocot»eocMCMC\irMtMCMCNjr-^rno>ochrnr^'rHrMCMvoror^in-rH<orMrnvoirtrMtviC\iro ft

* Oft^ « r^^^^^^n^vic^J^vlCM^^iCMCMCCM(vcM^^^^MCv^vJ^^^o^oc^oooD^Olnlnlnlns^^ «
ftej«<5. => if

ft ft ft i^if^t^f^rnf^r^r^rnrni^vr-a-'<f^'a-->r-*^-*->r'4-rnrnr^rnr^FO «
ft u. ft * *
ft O * ft ft

ft * *
* Q- * * *
ft -5 ft ft ft

ft ST, ft ft ft

« !» * ooaaooocooooooooooooooooooooooocDCOc ft

ftOftf\t» li^, oir\otnoinoirioinoir»cDif\oiAou-\oinoir>. oir\OLnc3inoir>Oinoif% «
' ft

ftS:*-«* ccioo acoc^o•oOl^r^^^Jf\fr^^^^r•<^^J^^r\x0^o^^p^X'cooc^ oa^THCMfMrOf^ *
»cr3*_l* •«'*--<fir>. fvra<\JrornrOr^r^rOi^rot<\ror^ro:or^^^r^h^^ ft

ft »-> ft ft ft

If uj ^ s ^ irri i iitriiiiiitiiriiiiiiiiriiriiit ft

ft CO 4 « ft

ft ft ^ « ooocoooocoDODoooooocjoooaooooooacaoo «
* * ft s— ft omotnoirvoinotrvoiAotnoir\c3iooinoinoinoinoinoinoif»oina *
ft ft ; -sa ap ».».•..............•....*...•...... ^
>> !*_)« eocDc^c^coa3<>c^oo•^H^^J^^l^nK>^r^rlnul«^Ol^^»coa30•c^ooT^•^^c^if^ll*> *
* ft ft -tT'T'sr's-cvojrMfVtnponrOf^. roroi^fOrnK^nraror^r^. ror^. n ft

?! * ft

S3 ft W *
<I ft ft ft

s « * *
ft ft <_ -_» (_i l_i ^ L_) l_! (_> (_>(_' i_> l_l •.-) w >_ i_i •_/(_)<_' l_l l_) t_f i_> UJ '^J I -I ft

« ftCMft insninifi oooocDoooao 000000 000 oooaoooocDOoQ ft

ft ftO* , ft

ft ft 2"* 'r^'«»--*tAiriinininsnuiininir»ioinir\tnirtirvinininioinir\int^ *
ft « o ft o o o o o o o o o o o o o o ri o o ~ o ~ o o cr c o o o ~^ o C' o o «
ft «_J* T^T^T^T^T^T^T^r^^^^^T^^^^^T^^^•f^^^T^•^^T^T^T^Y^T^T^T^^^T^^^^^ *

0 $ ft

ft ftift iiiiiiiiittiiiiiiiiiiiitiiiitiiiiii ft

ft ft ft ft

ft ft-rHft 000 000 aOO 0000000000000000000000003 ~' ft

ft ftcift coooir>inintnininu\inin»nir(ininininifivnir*ininj»ininininininir^ «
:j ft^ft ................................... ft

ft *_J» OCJOaOC>CDaOOOOOOC3C3lJCJC3CDC300CJCJlJCJaCJtJCjaC>CjO ft

I? ft ft T^T--ft-^THx-^T-iT--aT-^•»-^T^T-^T-^r-^T-^f--tT^^^T-1r^^-^T^T-1t-t»-^ ft

ft ft ft *
* ft »
ft ft * *
ft $ ft «
ft ftOft T^rMin^rj»vor--ffl3*OT^c\irnTrx\vO'~vcc>OT-»(\)r^'9'X><orva3(>OT-tc\i"0'S-j> ft

2j ^fv—ft c^oc^ocJaaoc^T^•t^^T^T^x^^^r^W1^lv^^^{\^c^lrvfs^lc^^<^J^^J^v^nro^•»r^^'^|^ »
A' ft Li- ft cucuQjoj^a^ojaja^ajajcua.^a^cuouujajcuajaja^ajojajcuiucu aj ol/cuguqucugucu ft

ft ft Oft CMrMrsirMoacMfMrMOjfVJOjrMivicMcvsrMrvjrvirMrMrMrMCMr'jryrMrMrMCMOjfMr^ »
ft ft ft ft

O If ft J>

ft ft ft ft

ftftftftftftftftftftftftftftftftftftftaftftftftftftftftftftftftftftftftftftftftftftft

G-84



« « « •
« * « 4
« * « *
* * « tt

» • • o» xo cv:a w :o « ^« o> lo * O' e>i i« <> r^i'.ri «> eo «> >o C3 CO ini-»Hi'-H K\ CM •
* «^i> rvi'iHt^r^oin<>intoinofninooo><jinrvj«»inf^roinoo-<rrnrnoo<\jr>Jcvio>o>trv »
« ....................... - ..... *
« com(M^roir\a>ofno>oO'0'<j«oi^r^oor^inocofOooar^aeo<ooor^^oro •
* o IX * ^^^o<^'»^ln<><^^o^o>o»•^^fn<)Ot^^n^r^^«^•f^o>^-••**^^vtn^eoeoo^»^•^^ooo *
* « * »-l»-ltHl5rl iHTHiH'r-l T^T^I^1^r^r^^-^ -r-t -ri r-t *
« 4 « ft

* « <» •
«> * « *
« aoo«toK>>ot^romraramoommaooo>coocQ-^K>'^'»-o>ooo-«-r~-oo •

* iie^<( (\JrMC^JCV](^JC^lr^lX^a^lr^tnlnlnTH'rHxHxH'r4^'IH'<H'rH'•-l'tHTH•H«-l^'^ «
* *.t^ * ................................... 9
ft « «i ft

ft ft « ft

ft 4: ft ft

ft 4'->j vc*i>-'CCV€\t:i>«>C'C^cvc^cca;'rccLc:c«<c^»-<r^c>tr>c«<\c.c\o ft

ft ^'T^^^'roo•^'r»'r^^rv«n^n'0<)ln^f>vr\ln'0{Vl^-^r^a»^^^<><^lf^lT^r^>o^f^* ft

ft ^^rlr1•vr1tnc^f^^^l^rvP^»^rlr'^^'>^'1^'^r^^'llO(^^r>•^^^^i^o^^^vcocc>c^•T--rr-l^^^ ft

ft ft<ift I)

ft ft ft f^rnroMror^r^irviCVifNJfvjCMCvr^rotor^tnr^r^r^i^r^tnior^rnrn «
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft 0'^(>ir\e>rnajr^»r'\>o^rTH>or>«ij'>-rHc\i'<»-c\ior^ajeou'\tnr^<>c>r''»'iM'^^'0 ft

4 ft'^ft ^c^Cf^^ooevl<^«^lncoeOlO•^•*oa5>«fv3ca;T^r^oco^rt7Hae'T^tn(^J«^y 4
ft«ftj.o ................................... «
ft ft^* ocornr\vo^r-rHNoa)covorir'i>0'»'THOO'roo(7>r^rneo'<a-»H<?>inoovOf^ooco ft

.» .ftctft r^a^\ll^[^^^u\T^Oln^^u^u^^or'AOl^u^^^^^oul^oln^'lI^c^r^aoaau\c^r^r^oD ft

ftC/Jft ft •r-tT^•I-^T^1^T^1^T^1^ ^^r^•r^ t^r^T^r^r^ T-^•r^ iHtH ft

ft • ft ft ft

ft 3 ft ft ft

ft ft ft ft

ft_ift'-^» <>^oo^^<><o>oc^^^Jr^Jr^lCMfMC^JC\l^^J^vJCVl(^J^vJc^oolr^Ol^\a^or^c^JT^^orotn^r^o ft

ft <ftxft oDvO'iHavor^'^u^u^inLnLn>o>o^o>0\OsOvoch'^fvjifArH-iHoc30(>coin\0'<f^ *
ft I— «^ ft -fH-iHOo-rHoa-.^if\inininir». *>w'«-'«-'»'V'vr\jt>iCNtc>i{vt\iCMCsirv'^-rH,^ ft

ft2:«cjft ft

ft LU ft ft ft

ft Z ft ft ft

O i
.- ft « ft

ft f— ft — ft Lalnc^t^li^r\l(>^ocQco^ooooorvlf^JCM<^l<^JC^lC\lt^t^O'0^ot^T^^nc^Jt\J^or^^^ln^ ft

ft ijftXft ^^^^<\l^r^r^^^cOT^^^(^r^r^^v^o^c^o^o^o^o^oc>OTro^<Cl^o^^f^o(^J(^lcor^c^l<\J ft

ft ft ^T^T^ro•^^OJoon^nIn^^^^tMCV<vs^^JC^lc^i^sIoc^Jt\I^v^rM^>Jc\lCM^^^OK1t^ooao>o «
ftO«-<Jft ft

ft ft ft rol*^rot^^nfOr^r^l^^a^M^0r^t^rOt^^a^«^^0^^•«^^r<r^r•«r•*^ ft

ft Ll ft ft ft

ft O ft ft ft

ft ft ft ft

ft a. ft ft ft

ft -4 ft ft ft

ft 5". ft ft ft

ft ft ft OOOOOOOOOODOOOOOOOOOOCJOOOCDOOOOCOOOa ft

ftOftCMft oinoinoLTOinotpoir', ainaLr\c3ir\cDLnc;inoiriair>ainoinoLnoino ft

ft>— ftt-« ft

ft x"-ft -aft *^rlnln<^x^l^^^cococ><>aooc^o>oo»^T^rv!^vl^^to^*lAln^o^a^^^^cz^aoc^ ft

«-j)*_lft <T^^'i^•^f'C•«•*^r<r•*<T•<^Ln(M^^iOJ^^to^^^^^^r^nfOt^^^rn^nn^ ft

ft —• ft ft ft

ftUlftlft llilllllllltllllllllllllllllllllltl ft

ft CO ft ft ft

ft ftt-ift ooaooooooooooooooooooaooaooocooaooD ft

ftftfti—ft inoLnoinomoinoifNomoinrainoiootnomoinoinomoinoinotn ft

9 9-ctft ................................... ft

ft ft_ie p^Tr>rlntn<o^cP^^~opcoc^c>cacoo>{T>oo•r^T^^vlC^Jr^^n'^-•«rlnt^l'0•or^p«-<»cc> ft

ft ft ft %r-*'<r'*-*-*^'<?-*->y'f'vr'ftMrMrj(\!r^ror^i'ir^rorMnrOr^rnr^ *
ft ft V ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft i^i i_! (_i U- <-) t-J L. ..J l_/ _ ' i_l l_' l_l !_) l_J ^ , l_l t._t (_t U. I.J l_J (_> >_J l_> i_J l_; ft

ft ftcvjft oT5oooocT0 3ooootnininin[ninininsr\in;nin:nininif\mir»j\ininiri ft

ft ftOft ft

ft ftS'ft a^inu^if>if^inminir»Lr>[niniA'Xkininu"iLnininiAiniAiniAininiA »
ft ftOft o^oootDooooooooocrioooooocr-'r'or^ooooo'rnooo ft

ft «_!« T^^^T^T^T^^^1^HT^•HT^T^v^•r^^^^^^^^T^•I^^^^^•l^•l^T^t^^^•HW ft

4 4ft 4
ft ftift iitiiiiiiiiiii itiriiiriiiiiiiii titi ft

ft 4 ft 4
ft ft,Hft :DCjocDQOonor):Da:r]OOC3oaoo<naoanocDaooa'jjOon ft

ft fttsft a>ininioa^ir»icirv»riinx>inir. crccr-oooocooocDooccj3oc:ooo ft

ft ft^ift ................................... ft

ft f <_) ft ^ sr 'o- ^ ^ ^ "J- "T ST ^ ^ \r tn u> ui in u\ 111 lI^ ui u\ ui u> ui 111 ii> in ii\ ii> u^ u\ ui u\ ft

4 ft jjft CJ'_>OC3CJCJCJtTOt3ClCJ(_>ClOC1000<300000aOOOOOQOOO 4
ft ft ft T^>^.^»^T^.^T^v^I^T^T^•r^T^T^T^r^v^r^T^T^T^T^•r^rtT^rtT^T^T^^ ft

ft ft ft ft

ix if ft

ft ft ft 4
4 ft ft 4
ft ftOft ^o'^cc^^o^^^vJ|^'rx>^o^~ffl^^o^^t\^n'rJ^^or^oot>or^fvl•^Tr.n^o>va^c^o «
* ft«ft rxrAl'lr1vv^'T^'r•'^<r^•^u^lna^lnlX>ln^^^l^l^^fX'0>o•4>^o>o^o^o^£^^oor^ ft

ft ftULft cuouauajajajcucuajojujcuajajajicu^a^ajajou<vcuajajajaj(ua^cucuc^^ "
ft »{jft cvi(V!rvjrvjr\ifvjojrvjc\ic\jrv:rvjf\irv)rMrv!'Airk)rorvjrvjr\jc^CMrvjojojr^ *
ft ft ft ft

ft ft ft ft

ft ft ft ft

ftftftftftftftft ft<J:$ ;tiftftftft««lift4jtftft$ftftftft«ft ftftft4!^ftft«ftft ftft

G-85



« * « «
» « « «
« * * •
« « 9 «
« 4 41 a ac <j « orv.^ »o >o »^ CT» fs» <)f->Hi«^ o!-»4,-H w CO M csi o or*^ M « «
» T^eor^J^H(v^ococ^^c^r^coa^or^(^trn^o^OL^T^cor\Ilna><-^r^ T^c^'rc^(\l^^^o«^- *
* -..»•....-.....-..».»........«.,... #
« <• ^— o to<Mf^v00o^t^•r^vr^Olr^»^o^vl^ot^coafflcoLn•*^n^^CMtM•^o^o^^r^^>JlncvJc^ «
* *£r« lnfM'r^^»^^^u^^^f^^<\J^-•^lr^^A^^r--^-f^o^colf>o^coJ•*r^t^^of^c^f^^^J»^T-^ «*** T-i tH T-f iH'>-I<-(t-( -r-t »H t-( tH f-l fH T-) *
« « «c *
« « 9 «I

« «I «

w c\i'rtorvtcvrvjr'»'^cocro>'»Hr^'T^r'>-iC3acjooor\i{vjr'ir>r'\infnfnii\'^octNico w
* « ^ * ojcjcvovicvcvjCM ^fHT-<^oj(\!fv:c\!f^sr\ioio. tfxiTiin ^-^,p^•^•r^»^T^^,^T-lf-^ «
« *e;# .•..............•......»..«.<...,».. «
« « « «
« « <c

* J> * *

* *z* ^i^p^ini^r^<>.rMco-*-'a-o»<>ino-«-^'r^r'rv'^cvtcviinininininin<){\i-<-»r«i(\j *
i» «^^aaoooc^'rcMr^JC^lT^<^r^l^o»|v^^l^(^l^^^tOf'l^^ro»'^ln^'^to^^Jl'^r-^{^J•<3 »

* * « •*v>^•^^r•^^". j*^r^fninrirntMf^fMCNJCMfvirvifv^CCr^p^;^if", *
ft i» lit «
* * * l^

* * « 5l

« « « 4t

» >» « i»

« * * «
« 9 » rof'»in'«TH'9-a>or^fMa<x>CT«'^t>jvir^<\i«)ajar^w.fH>o-r-(u><>o>o^<>u>'S-(\j >

W*!*^* • ..................................
« ^'v^i^ tn^o<of^T^^^•^ooc^c^<T(\l^^c^T^r^t^cooc^^oI^^^roulr^r^rl^oc^.coo«>roo *
* »*!:•> (I>^olM^£^^^<£Jt^^\Jr^^^T^l\l'3^^^Olnw1^^o<^-|^1•^rr^^ t-iov eo oo o ^o ii\ fi tH o =>

* * * * »

IS * « *
=j « oc\Jlf^^c^rvfv.|^rvllnlno^oo^o<^o*cvlrvj^^i^^Jf^r^J^yr^JC\laooHT^o«^-r^<I; «

« (- 4> w « -r^ •^^ {V (V O D O O t-! rtOr-^oao^^tnm»nu'sl^^•^r>^r•<3^^'sr«<\JCV<MC^itV(\ *
«2if=o* 1^

« LU « * •>

* Z * « *
* — * a *

^oc^^p^'OC^ooco<»orornCT'lno^rvc^^ocooocoeoco^^Ic^ICMf^lQoa'*-oolna^oe **z*X» ccr«»<>r^cvj(MCVojc\ieoeornr^or^ts>'Hr^r^r^t^r^<j>OsO»cooooo'9-Of^r^ *
>> o*^ # lnlnlna^<a-«f•>r^^(v•H•r-!T-!•^^(vcvoo^". poporn^^cvif\jr>^fvirOfaf^ *

* O « » *
» * « «
* a. * * «
« <t e « *
« s: « * *
* tf « ooaooaooooaoooooooooooooooooooooocDO «

*— *f— « if

jj « -ej * ovoo^^l^<^Jr^J?oy^•*•^rlnT^vQ>o?^^^a^^s3a•^>acoc^<>ooT^»^^\lc\I^^t<^•*•'a «

* * * *
>»LiJ#tik iiiiritiiiartiiirtiiieeiiiitiiiiiri »

« isi-r^* oaoooooooooooooooooaoDOooDOooaooooo «

V ..i. ...................... ......... :»

V It V a
* ^> * >?

ft s ss =>

« * * *
f O t k„ l_l !_> t.J LJ '_J i-l _i i_ C_. 1.^ _ i_! L.i i_' L_) l_i L.; _ l_i V

* #o# *

* 3t O 4 O O O O C? CT' O tl? rii O Cr> O C? O O O O O O O O O lO' C^' C"* o o o o o *
> «_J» T^^^r^^^l^THv^T^T^T^r^T^T^^Hr^T^T-^^^T^T^-HT^T^T^r^WT^•^^T^.^ *
d 4 « «
4c iiiitiriiiirriiittiiiiiiiiiiiiiiiii «
« x> * f
« * r^ » c o a o a rD o o o o 3 o o a CD jj o o o z; o o !3 o o CD o c) o :d o ^ o o -3 «
* * t3 « ri c: o c. o o o o c; o o o o a o c o o o ci o in tn in iri tT> in in in in ifv in in >p «
* ...................................
>? Ill m u> uv u\ 111 ii\ ii\ ui ui u\ u\ 111 is» u\ ui \i\ u> u\ iiH u» u\ 111 u', HI a\ m Ji :i> in ii< v
* *>^!» OUOOUCJCJCJUOOlJCJOiOCJCJO CJ O O UCJOCJULlUOCJCJCjatJO 9

l!< « i» »

« w * »
« « 4 «

I? q ' f uj uj uj uj u_j u,. iA_i a," U.J aj uj aj CO a,, uc' aj uj ^ «

* * « «
* * *

o <> » »

G-85



*: « « «
4 * iC> «
« « « «
« « « O
« « « o i^.cvi o o (\i oo* ro '•rH o o 1^ >o i^v r» >o tfv in <4) M o> in r>» rn *
> i^^ror^ooooooo>r^o>r^oo>0(Mr^Ki(MoocMo>ooco«-<>o^^r^coo^eoino «
* ---•---------«-.----•-.-........... «

-rH ,-1 W ^^^^ -.HT-t «
« « ft «
« ft 1» ft

ft ft ft ft

ft ft ^ ft r» ri ri r> <vi «\i tv) tN* Ti tH IV) ri «vi ct> iM V- vo -.H cj o o o cj o ri rn rn ri «
ft ft^ft rH^^-rH-iHCMCMOOOir^jrvi(\ir^!r>JCM(\STH<\jrvjcMC\!fvjoccvjrotnir. inir^ «
ft ft <j ft »
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft j»'--ft co»-<xr\oi-xK>i«-<<\ii»?».fx-c.'.-<v(\-<:c>x(\C'C>e-cve-<*c:ccc *
ft ft ^ ft <x?c^c^I(^l•^^rn^o^oln^nrocaa><>>o»OJC^lfv^oDco^^l^^^no^r«••<rTrv'r^lnu^ln^ «
ft «<^9 f^l^cDeDC^^.^r^•r^r^oocJCJOou<r'\t^J^\^r^lr'^lM^''vc^r--l^r^»-^r^^v^'lr^r)rl ft

ft ft<«* - • ................................. t,

ft ft ft r", t^trr^r^-<r-<r-<f'<rT»^r^'»»Tr-^Trrotnt^r^roi^r^ncvcvryrac^ ft

ft ft ft ft

a ft ft

ft ft ft 4
ft ft ft «
ft ft ft ft

ft 4 ft ft

ft ft « ^'^r^^^>^a(\J^^oo>olncoao^o^c^u^>^vo^o^n<J(^Jl^'>o^^»^rln<J••r^o»eo^\^t'»co ft

ft ft^^ft ^oe>*-?^lr^:»^p^»v^o^^co^n^^^a!nc^o^^Jcc<^J«•<^Oln<o^^^^^no>^^'C«^ «
ftftftXft .,•....»,»... «
ft 'ftwft ^oc^ic^^^^o^r^l^^^o>c^•>rlnc^^roc^^c^aI?volnoT^c\lfnlna«r^(^JTrr^Jr^c>Jc^ ft

ft - ft OL ft vo r> o o oo CO >o «o u> >o (\i rv ivj iH •t-i r-» T-t "S- 111 so u> <\i iM oj 111 •<-< cvj >o ft

ftl/Jftft •«-ll-t iH-H'^t-Ii-I^tHtHiHiHiH T^r^^•r^ft
ft • ft ft ft

ft ID ft ft ft

ft * ft ft

ft_ift'^ft ^ar^JT^sotnfOlfvoor^^LO^^c^^vp^r^oJIlllr^or^^l^^oc^^MfMCMr^J(\lC3^o^oo ft

ft -aftift c30t3c^coln^o^rT^coooT^<\)lnoaolnx^T^^^^o^^^nl^^^lnlr^LnlAl^^^<>c^oo ft

f I— ft ^ ft fNjrsjOJ-r-r^ •rH'.-iTHrvTHtHCXjrvj aoGCJiH'rH.rHooc30c:iiHuiii^ir\ir\ijf>'^ rvioarv] »
ftiiftOft St

* Ll! ft ft ft

ft Z ft ft ft

ft ft ft ft

ftf-ft'^ft OJiTV THOJomi^m »H^ofvirosOOcoooeo otor^oo^r^r^ o ^ococo<r)aDco o-«r-<j-Lr\ ft

ft^ftl* ooeoT^(\lfgoor^(^J(\leol^c^^^rMC^J^^JtMCMoocc^^lr^c^c^^Ilr^(^^v.r^f^f^c:^o^oCM ft

ftOft^ft cv^^Jrn^ntoe^ccco^olnl^^lnln•^^r**r^JH•^^^^^OT^^^oo^ororn ft

fttJft-tSft ^
ft ft ft ^^^r^<*^^^nfntor^^^t^|^^^r^^Or^I^^^rn^^tnr^t^^*^^o^^^O ft

ft U_ ft ft ft

ft O ft ft ft

ft ft ft ft

ft Q. ft ft ft

ft <I ft ft ft

ft :^ ft ft ft

ft ft ft oooocoocDoooaooocDooooooooooooooooooo ft

ft ijftCM* oincjir>oinoLnoLnoirioir\oiAOir\Qtnotnainainoir\oiriotf\oir\o ft

ft^-ftj— ft ft

ft^ft-etft lnln>o^cr^I^«'fflC^c>oo»^•I^cv^^l^a^^*•>9•lnlnvOsor^^^«co(>c^ooT^^-^^vJ ft

ft c.Oft_ift r^ro^^r^f^t^r^fn^a^^^r•<^^•^•^•^<T^^T•*^•«f •*^"T•^'rsr^r'^ ft

ft —< ft ft ft

ft LJJ ft I ft I I I I I t I I I I I I I I I t I I I I I I I I I I I I I I I I t I I ft

ft in ft >i ft

-ft »•.-«* OOOOOOOOOOOOODOOCOOOOOOOCOOOOOOacOO ft

ft ft fth-ft inou>cDinoinotnoinoir\oinoinoinotfioinoinotnc:iinovf\oinc>in ft

3 ft<l« «
« ft _J ft -^LniAsOsor^r^cccooo oc3THTHr>jf\jto^->3--«rix\msavcr^i^coco«>0' oo-r-ft-i ft

* ft ft f^. ^nr^rnf^ro^^n^^ro^a•<r•<rTr'T<r^<?<r•<T^r^<r•*^r<r^^'!r^^^ ft

» « ft V
;t ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft ... >_J :_l „.. i„J U.- l_i I j e- t.. I \ J >_! LJ l_' 1^1 i-^ l_: l_i I- l_> >_. i_' ft

ft ftfMft ooooooooooooociooo'TDaooooor>ocDooooinmirim «
ft 4C3* - - - - ft

ft ft^ft ^O^O^C•sO^O^O*0^0>0^0>0'^<5'OO^O^C*CsO^O^O^sC•O^O^C^O^^O'^>^C'0^^0>0 ft

ft 4 o ft o o o ~! o o o 3' :3 o o o o o "3 c o o 3 o C" "Ti CT ^ o cr. ~ o o o o r? ft

ft 4_i» »^T^^M^T^T^T^T^•HT^T^T^T^T^»^T^r^•r^v^T^T^r^T^T-^v^WT^T^•r^T^T^•.^»^•^ *
ft «r 4 *
ft ft I ft I I I I I I t I I t I I r I I I I I I I I I I • I I I I I I I I I t • ft

ft ft ft ft

ft ftf-ift oocLooaooaoocjcD^ooooaooaoocioaoaoscDCDOQ *
ft ftOft iriinx\inininir. mininknu>in:i\tn^intrtinx»iPinininminininx>ininoaoo »
v ft^jCft ... .............. .. ................ ft

ft 11 U> in U< 111 111 U> Ul U> U> U1 (1\ 111 Ul U\ tl^ lH U\ Ul U \ 111 IH U> III U\ U\ U1 111 U\ 1I\ o >*J so ft

ft ft_lft tJCJLJC.llJtJCJtJtJl-JCJOtJtJLJOUOOCJCJtJlJCJCJCjaOOCJOOCJOCJ ft

V ft ^ v-t»--iT-tT-^^^T-^r-^'T^T-tT-1T^'-^T-^^-^s-1T--^T^x^r^T^r-^T^t--1T-^T~l^^ V
ft

)S

ft ft ft ft

ft ft ft ft

ft ftC3« ^o>^x^>o«^^^J•n•rJ^^ol^XlC^01-^c\I^'rJ(^a."-^3;;>OT^f^^^v;r^^o'^coc^cD ft

4 4 4 fJ C2 tj cj •r^ T^ »^ -iH -rt »^ T-^ ;m (M «vi iM iM *>J tM IV t«\ ri pa r-j ro ft

V ft tt. V OS C/s US Kj^ OS us t/s (_r* OS OS 0» OS OS OS OS OS OS OS OS OS OS OS OS 0» OS OS Os O* OS OS OS Os O* OS Os ft

ft ft (J ft rvjcvcvir\jr^rvir\jcvjCMCMr\irvjrvirv)c\jcvir\icMCMryc\irv!rsji\JC\i(\JC\jr\jodrs! ft

ft ft ft ft

ft S:

ft ft ft

ftftftft«ft44«4ft44;:it>ft«ft>tftAAftftftftftftftftftftftft4ftftft4ftftftft

G-87



« « * «
« « « «
4r * « »
« «> « «

« *Z« - o.o-. t,

« lnr^l^T^ooc^<Olnr^lool^^^'ro^oo^no»to<^J•*r^^-^ooln'^'ar^<\lc^•^^<\l^o^o >
« * a: « ec<M»^o>ooec>c>o»o>oceo^oecrO'S-rvtcTH'*voo>o*<ooorM'»-Tj-0''^c\i^r^o «
* * » tH tH tH r-l i-i 1-1 -<H tH ^ «
4 # « 9
4i « « *
* * « «
« ^v^^l^^rooc^rrc^otnro*^^rv«>oo«CM^^cnl*l^^^^olJ^^lneo^^i^c^v^fO»^rOfO^ *
* * ^ « m ui CM «ci n iM m »'> ri CM t\» *M f\t'»H »-t;\if'ic\»-vo«\j->a--«r>ocjtHCj'^^r»-iooo »
« :/> — o ^^,^I^^^^,^r^T^»^T^T^^gcMC^Jfvr^JC^iCJ<^^f^4r^rvl^4l^4^vJC\iOJf\^^vc^ *
* « c: » tf

« « «: «
9 « «> »
>» 4i <i «
<< ^-'ij psrvsc«'Cc_a>»-vCiC'^irp*ir't_»-r^ir"ii''r^>i--«^'.-;\cv'<.irLrc:>c*»-<cvesc ?
* *z* corni^»ncviccic>cMCvjp>iror^<j<o>o<^<>«>ODr^in(vi«c«5r^i^<jT-«i-io>CM'«--«--«- >
jj i»wj> CMr^T-iOJvor^f^coeDO> --tT-tTHi-t-f-<oc3ai-iTHOu^r'\cv(\JCMrAr^r'\cjeDccr-^r^(^ *
« » -CJ i> .............. ...................... ^

« * * *
J> » «t !>

a » « i»

» 4 « «
* « i> *
« « « «
o !» « r^c?>lnoc\^c^c^»-••^»^^•^'0^o^^oo^•r^v-"<»^ol>fa^lI^cvJoao>or^r'•^cO'OlnlI^l^ *

»>»*j.>» ................................... «
1^ uv^* ^\^^o(\J'!rlna3^ou^ac^c}^^=c^fMr^(\locor^lOT^rMau^r^c>ce?n^Olr^c^i•.-^^\J^ac i>

» ' ti {x_ m LI^(Mor^ll^'r^\l'Tt>o<Tf^^o(M^nr^cocooo^vcJ^'lr'\^^JT^c^T^^'^^r\^nM'TT-lc>ao
i»tO*!>THi-l-rH T^T^^•r^v^T^^^1-(r^f^1-^T^ »
* • * <! >»

* Z3 « * 0
« > « *
» J^>or^•<TOtnc^CMf^J^^'TroeooT^aT^l^l^(^f^t^tnf^l^T^r^t^•I^>oc^cM^M^MCVJ »

«)— {vrMCMfvcv)CMCXjrvi-rHT^T-ii-i»H»-(-i-i-^CMCMTHooococoooao-i-iu'tir(iniii *
s,z*o*' ................................... «
* LU * » «
* 2r >> * «

*
«i— r^i^CMiAonr^-^mcn ^-t o 'C o<cicomo^o^o<£)inoc(rjoor-^t^o>oaocococo o
sez-^X'j r\itnooo!^t^rvOTH-r-ti-^voocoocoornTHr-r^r^in(\jfviinLnc><>eoTHf^(^rvpv
« o*-^* ^!^v>K^^vi(vc^Jcv^^or^t^<>eoocln>oln^c\Olnlnin^n<r^r•^r^or^r^T^oop^ «
*o=»-<i* ............ ^

» U- * * *
* o * « *
* » * «

* ^ * * «
* * « oooooaoooooooaooooocooooooooooooooo *
«tJ>>rM"t" LnomGinoLnotAomoif>omoir.c3inoir\oir\amotr\oif^oinomoir\ «
l> — 4 I— « - • - - - - - • - - If

«
^ujO'i^ ttiiiatiiiri riiiif tiriiiriiiiiiiirc >»

* to * « *
* ooooooocTOOooocQoaooooDOOcDoaooaooooc *
* *f o t— < cinoirvDmomomomomomoinomoinotnoinoa^otnomoirvci «
ij - - - .... ............... ... ^

» V » n
!* » * »
iji « # «
i> « * *
v >!• » i_' u i_= i—i Cj i.-' 'w' u ' '_; i^' i_' L.i <_< 1-1 L. / cj i_' c. ^ > c • lj i.j i_i <-j cj i_i w

a *o* - .... ............ ....... ^

* * o * c". o o C' rj o o o o o o o o c:: o a r~' C" o o o 3 o o o o cr- c~i 3 o o o *
* T^•c^r^•HT^,^•r^T^T^T^^^r^•^^r^T^T^T^<-^•^^^^1HT^•^^T^T^•I^1^r^,^T^t^ «
« i» « *
4> «l« lllllllllllllllllllllllllllllllllir i>

* » * *
O 300000 OOOOOOCIO a 00000 0 0000300 CD OOtjOOO >»

* CJ * O O O O O O O rr. 3 O — O O O O O O 3 3 C.:i O 3 O O O O 3 O O O O o o o *
n t ................................... »

-f 1? ^ \0 ^ <J ^ >4J \tj ^ \ij >4j ^ \t> ^ n£J sL> ^ <J ^ ^ ^ ^ ^ ^ ^ ^ ^
!> OOOC3C3UCJUtJCJtJOOCJtjaCJOt3C30lJOOCJC3C_>C_ICJC_)ejOOCJO »

Jt 1? r-l , -1 1—• 1 ^-1 v-i r-f ; : ^ ^ t^I i—< T'^ t—1 ^ s—t i"! T 'I ^ 1 tH t-H . "1 t~1 r-* v^l t-C t < T i t-< tH r-1 V
>i! W * *

« S< >S!

* « « *
* !» 1* *

LI_ ^ '-J^ tj^ LT^ LT^ SJ^ 1J\ (J\ (JN ij\ SJ> t/^ <^ V/* (J^ 1^ 1^ tj* V/^ tT* CP
* *o* rMrvj<>Jc\;rvacvcMrsjrvirycvcMCvrMCvjCMrvj(\iCMrMcyrMCM{vr^)rMCMC\iCMrvcMrarMr^ *

-j * !> *
* * » *

G-88



« 9 « «
<» * « «
« • * *
O * « «

* *2« «
» * " o oocx>ir»r~CMtMfvjt^r^tnvO'*orniOT-»->»-rnin-»-ir^<or^or^rn(>»-i-«HOoo'«-r^o «

<" * * r^1-l•r^ ^ ^ -rH «
« « * •
« « i» «
« « « Ui

<" * « lnr^•>^•^^^r^r^T^.^T^.^^r^.^T^c^l^JC^JCMcvlCMC^J04C^l^sl(^l»^^^^vl(^^ o
« t^.t * ................................... ,>

« « «> «
» 4t « «
>» « « A

« sv^^ ^^r^rnt'^r1C^JrlT^<M<)r^r^a30DO^T^lHT^T^r^OT^^c^^^r^all^r^r•^r^^^^T^Trf^J •>

« *<x* - - ................................. ^

« « « «
«t * « t,

« » «
4> « « «
* * > O

« » O
* » * iHr^t^>orncoaDr^'*t^in'^^(\irornin-<HO-«r^rvc>u'>voar^<\i>oi^Lt'»<\iu^<oo> >

o fMra^^ln^^^ooDC>•^co(\lc^^'1^ornoo^^^•^^^c^t>eooDr>r^co^^(\l^^^ooorvlc^ »

fyj** •^^r^T^•^^^-^r^ T^ tH'.HtH T^r^r^>>
O • * #
« * * «
» J> «> 4
* « tMOoocce>'r<)or^c^ln•t^(^l•I^t^^Olno-OT^oc^J'^^^<r'Trr^o(^JfMO•r^r^r^^o o
»<t«3:«i lr^t-^T^^^^oc^JOt^aoooDC^co^l^. McowfflajCMt^aaoTHcocO'rHvcr^rnr^ t
» t— » — "5 iniri'^'«?cvrNjrvj(\iC\it\irMr\irvj-^-^^iTH-iHr-H-riTH^rvoaoa-r-(Oc:;oc;ooci s«i2:*o«
j» UJ « e *
* z « * <f

« — v * *
> »— « ^ * ao-<r oO[n^^cDr^r^rs^^oc^lr\t^a»r^nc^^oo^o(^^T^c^r^lc^^c\l(^ir^^~.lnc^r^r^c^ <>

>> z » X it r^Ov^T-+r^lnr^•r^ocl^r^r^o•r-r{^I^~~<£>ocooeot^OTf<)^o^ot^)'r•^^r\lAC^c^oo *

<<U*<!« - - :9

» LL. « « *O * * «
f « s> «
* Q. * * «

<J i> * *
* ST * « «
* « * aOOCDOOOOODOOOOOOOOOCOOOCOOOOOOOOCOO *«o«(NJ* QmomomoirvomaLnoiAoinoiAomainoinomoLnatnoinotria *.............>..........>.....>.... ft

*•—*»!' <t

«UJ«i4i litiiiiiririiiiiriiiii iiiiiiiirilit «
* f/5 * * »
« COOODOOaOOOOOODCOOOOOOOOOOOOCODOOOO *inDmojnoinainomomoinotrsoinomoincLnoinotnoirNomoin *
» T' -ci 9 - 3S

» !} tf If

if ^ ^
1^ It V ^
» * * *
» » "» CI i_i '_) ^ ;_j !.„ i_> \_( 1—

• »_< c w; (. J i_j >_• •_ w> • (_i . i_' w

* «0* - a

* TMT^^^r-^v^T^t^TrlWT^^^^T^^^•'^•^^^v^^^T^^^^^T^T^T^T^v^^Ht^•<^l^•^^ <
a * * d
« <ti4i riiiiiiiiiiiiiriiiiiiiciiiriiiiiiii «
V « « e

« «s<j* c;ininir>u^invninininj^if\inininininininLninininm;nir>inir>u~iinin «
?! *

^ t ^' >i;^vONtJvO>0»0>*J>4J ^ ^ vO *t> ^ »0 *0 ^t) ^ ^ ^ >0 >tJ >0 ^ "^J <J
» » i V OOCJOCJCJO<JC>OC3aoOUOCJOCOtJtJOOl_jeJCJl_)C_)CJL>S_10C3tZ)t_) »

a « « V
!? « * ^
:» « « «
» » » «
>> *ci'> <;^=cc^OT^oJ-^^rx^>o^^sc^Dv^rvJo^x^'C^vxl>at^c^I'^'f-n^cr^x!C>c:J *
ft »— r^r^c^r^cI;ct>eDcoa^a:•^uiccicoccc^t>c^a*c>c>l>c><>c^oc^oooc^oo »

^ Lt V (J^ L/^ L/^ L/^ t_r« 1,7^ L/^ t-l^ ij^ tJ^ ^ > I J 1 ' t ' ^-J t ' i—* ' J —^ '

>^ *L3>> (\i(vrycMCM(V(\jOvicvr\i(\jrvic\ir\]rvirvjc\irv!r^rvjcvjrvir^JCvr^rnf^r''Nro^^>r^^
» * « *

« * *
s > o «

G-89



« « « *
i> « 4 «
» « « *
* * « *
i» « !N OlfH pd CO 'G CO o in iiH o'»-4 o^•»^l\!ceroK^C^^eoo<c),1r^o^^^^l^(0»'Oco^^r^(^»o »

« * 2 « ................................... *
* toc^Jwo>^neo>Ol^^Oln^^lnl^eoo»^^<c•l^•o^or*•r^ooc^•^-^^oI-lln^^^ocot\JOtn •
» »Qr* ^nr^^^ooK!<E'0^o•^^lO•<r•^^o^BOO^^or^^«Ht^Jr^ooco^oo^oo^^'rvlTrac^^l^!r^ «

* * « #
« « « «
9 >> «
* *--•!» covOLn^omrMaccoco ct^ cxji^ rvjo oinf>t> m c\jf\jinininr^ -^r oo •^r^rocvJCNj *
V !»^«< tOv^r^ooatMfv^vp^^nrnB>r^c^tn^rnp^f^f^^^n(Vl^\|{\locDc^c>c^•r^t^ »-! *
* ft "-^ St •^^f^f^i^l^nln^^r^T^^^T^r^v^T^•r^r^^^t^f^l^^^CJCvJCVc^J^^»^•»^T^o^ *
ft « ti* ................................... ;>

•» «> « «
4 « « ft

* * * *

« isiw:s rHt>io r^r^r^ r'^nr-iri -r-irivor^ cocood o -Hrvjoj ^-i-rivH T^r^T^T^T^^ou1u^lri *

* * « «>

« « '> *
«t » * *
4 « » ft

j> * * *
* » * 9

* ^ ^ ^ t^^«c^r^»^c^coa«^^>^•<r£:^•>f•*fV'-r^c^i<>•*^n<>tc^G^^^^<x)•*^^ #

l»trJ*'JT^r^«-^^-lT^WT^T^r^1-»t-) -i-ii-t i-i'rHt-f *
* • « » «
« 3 * « *
<t * a *

*-a*x« «riAtrimu^Ln<viriuriinooooi>o>ovcooD<»r^^fint^QC>cocoao(\it^c\)rMC\cc'r'^ >>

i>(-4^« ^ur^t^lPU^ln'OV-*rM^y•^-<t^^•.^^^H»^v-iT^v-^^»^T^^T^wl^c^lOC «»ii*a» «
ft uj > » *
* z * * *

^oeo!»cc<o<»tn^OlO*^•*^n^o^^o^ro>fflT^*lnc^^oo^ocvlr^o^(>c^c^lnl^^ln *

« a « ^ « or^r^f^mr^(v-<*-'«- T^fvrvjojroP>jror^rnrnrnc>ccoDinvCinLn>ci -^-ttj--^ cvcvirvi *

* Ll « => *
* o * 1* »
* * tt «t

» CL * > «
* <J « « *
« 5: :» * «
* * « ooooooonooooooooooooooooooooooooooo *
» ij i> (\i f inoa^oinou>o!r, oinoinainoirfOinoinoinoinainoiriOincDinoLX^ **— i»f-« ...........<. a*^»<«« ^^co«<>o>^oor^T^^^lryt^^»~k«r'rT^;r\^o^or^r^coccc^o^oo^^T^c^^!^^^^ *

« —< * « *
«uj«i>» irciiiiiiiriiiiiiiiiiiiiiiiiiiiiiii «

* » * aoocooooooooooooccioooooooooooooaooa «
« « «!-* omoii-vosnoinotf^oinoinoinoinosnoinomoinoinoinoinoino *

V >^ »7 J?

* :>

« 9 «
* * * *
V 9 9^- t,: I--' (_ - !_) «_. l_i i_! ^' v-J l_- _/ 1^1 !_l l_' v_' t-J I..,' ^> w' t.-' C_' '„ »

* *o* .-.«»-.•..•.»•.»...«».-«---....».».»• - *

« » o * ~ ~ o CT' ~ ~ c: :3 o o "D CT. c> CD o o o c?' I? tr^ '~ ^ c o c o o ^ cd '"> o o ft

ft ft—ift T^r^^^r^T^^^T^,^I^^T^^^r^T^T^r^T^^^I^T^^^x^T^T^T^v^r^^v^T^T^T^ ft

« ft « ft

ft ftift iiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiii ft

ft ft ft ft

ft ftirtft sc^acjo^raocDcocjri^aGOCTriooooacjooocnoooooo *
ft ft o ft in in m LP. if> in c - J o o o o o o o o o o o ir o r: o cij o -3 o c- c: o .- c. _> *
IS ft^tift »...».»,..........•.»....•.•........ sj

ft soft \uso<osi,>o>C'f^i^f^i'-»f^r^i^r^f^(^f^r^f^r^i^r-^i^r^r^r~i^t^f^[^i^r^f>.r^i^
ft ft _J* OtJOOOlJCJCJlJ«Jt>LJOOUOUO'JtJt_>tJOtJLJt_JOOCJt_IU>CJ CJ O CJ ft

w I? ft t-^^r-*T^T^T-H»-^THT-1r-1T-^T-^T-^T-^T^T-^t-^^-^v^l^t-^T--^r^^-^T-^T-^^^
w ft ft ft

>>

ft ft ft ft

ft ft ft ft

ft ftQft v^^^J•0'rx^<>'^XJ>ow^^ln<3-x^<;r^T;^»OT^^^Jr^•^rr<o'^3JC^ar^cvrn'^x• ft

ft » — tf r-i w r^ •v-4 -t-f 1-1 r^ »-» r^ {\j «v tv {M cv IV (v t\3 '.V f1 !•» m ri -"S- •<? ^ V ft

ft ft CJ ft K1 I'l ft n r-i fx ri r'^ r~\ t^i r*-! r". K\ n r^x r'A r'l f i r'-j r'i r> I'-k fi ro t"> r-i *
ft ft ft ft

ft v. ft .
>;<

ft ft ft ft

«ftftft««ftftft«ftftftftftft«ft->'AAA:(iK,;^i(l^4:^^,^4,«4,«,j^,ji^4ii»«4

G-90



« «
«

» or »

* *

*
I) ^

i:

*

ino ^-lp^c^or^o^^^ooT^c^cvl^^^o>•>ro>r^ oocvir^cvjtotO'rHinoiooor^ina CM -"J- -"T T-if^t^Tr^ O'sr o•»-^to«^Olnm»-^r^1-»<^eolr\>Il^ltnVlr^vooc^ •^^c^J'0
T-t ri tri r-i ^^T^^T-«r^•.^^-^f^^^v^r^ i-i'r^

^^^^•oo•T^o>t\|lnror^^n^o^c^o•*^^o»or^r^^^(^auf^v^>.0'^^JT^c3c^^r^^o^of\l
rt ui rvj m t\j tt cj o c cvj (vj cvj t\t o ri o r- \ o ri rA t\) (\j cm T^ «m cm ivt «\j o cc oo

a?•vo«Jr^f^c>^^a»«'»*t^o>^c^T^^-^^^'»^olr\cDO^«-^^^'00<><^o>•«•^^coO'<^.

00 in rv in tM c: (V! re -h tv « m o cv •r-t cvj o» cv! «> -h :th dp. rvi c
—r if r^>or^ccrMCMrvivoC7'r^vCin^^or^coixxcot>u>r--p^oQror''iir\eDvoc\io>oo ^T^f^

^5
' Lt o r-) o u-* CO o ci CO ui r'1 (vj tH (\j •^^ lit ivi 0 CO U'V r'l ir\ o tH r'^ c^ ir\ ^^ oo 00 o tvi

!> >j T^•^^^-^r^JrvJT^^T^T^v^T-t•<^T^T^T^ iH^h T^

St ^ <!

<: iTNiAinr-r^eo LP. ir»in LP, ^occeo•^o^^^c^<>c^<^coooeo^v^lnr^a3oo<»a>IHro

f- «

-J «

« « I— *

* _1 #

ooooooooooaooooooaooooooooooooocooo
oiTi oinoirsoin olt. oua oin otrv oin om oip oincm oiDorn oinatn o
iriLn>o>cr-rvco50£>o c^OT^r^^v^^v:»oK\'<^«^lr\sn^o^o^vt^<s^cooov oo-t-ti-icv;

I I I I I f I I t I I I I I r I I I I I [ I r t I r

coooQcoocooccjQOooctOooooooaaooooGaoo
u\ oin om oin curs oin oin oin oin oin oin om oin otn om oin otn oin

so*
« o «
* _j «

* 1 *

« C5 »

mininirsmminininvnmooooaoooooaootjSooooonooo

O O O O "r> T» ZT! C/ TT^ *D —
^ C" O T 3 CIi O O O T' O O 0 O O 1? "T^ 17? O 7? CTi O

v^r^•^^T^c^T^^^T^T^^^^^v^^^^-^T^T^T^^^T^T^^^^^T^•^T^l^^T^•r^r^

I I t I I I I I I I I t I * I I I i I I I

'3 o a o o o o o o o 3 o o o o o o o o o o o o a o o c; o r: ~ C3 o c ocoooo ooo cooininmir. minininininininininininx^tninininininm

iJCJCJUltJ L)XJCJOOCJCJt_lt-»CJ «_>-CJ UUtJOOtJCJtJCJOlJtJCJCJCJtJLJO
t-i^IT^T-^^^T^T-^»-^T-^r-^t-^T-IT-^Y-^T-^T^T-^T^T-^T-^^-^t-^r^r-1T-tTHT-^

or^aj^^ OT-ir\irn"3-T»-c?^cco o^rM'0'<rxvvoi^=C3^ OT^(^J"OMr^^o^^T)^^ o
•<y ^x j\ ui 11^ u\ ut lit u\ 111 ii> ij> ^o >o <c >t;> « >o ^ <o rv 1^ rv rv a?

r»t n r> r't i'^ f\ to t't ^1 r^, rn fi r'l ro fx j". r-i n r-i m ro ri ro po m fx

G-91



« « « *
« * « «
* « « «
« • « «

* 7'* ................................... «
« tf — » >o^vJ^nto^^'rr^•^T^corOv^Moo^Oln<^oco^o^-*r^cotoo<>^o^v^^JCVlc^o^~ra <
* »Qr* ^oooofOco•«Hcv^^•»f^cvlooeooT^vtM•v*»rvt^l^>toc^CJT-•oc^^-^vr^fOt^l^r^ «
* * * iH r^ tH W rH T-l T-l ^^^^^^^^^.r-tr-lTHi-ti-l *
* « 4> «
41 «t « 3»

» « 9 «

* Dao»c^c^o^r^u^t\lac^»-iat'->ooc^^^o'J-^^«o»^^^'^c^t'|f^rvlc^;rvllI1r^«^3^o^c> *
< « ^ « c^!rv^ooootM^MC^afM»^T^o^^t\lln^nf^J.^I^^^T-*^^1^-r^Y^,^T^T^•^^^^ww^^ *
* »,CJ * J,

« « « «t

* « * «
* « « «

* ^z* •»tf>'*rof^^^*r^^^oc^•^^lO<r'r^T^•I^<lDO»oo<>lnooo^^l-l^^^^•«^K^^^r*A *

* <,

« l> if

If it if ^.

* !» « *
* * * *
* * * 1>

» * * *

*i#«iJ.>S - - • • xt

rn^^^vc^^cotMl'|f»^1H>o<x^^^lmc^JTrr^^aln<OT^v^o^^•,^cD^^lr^cDoor>coor^ *

*lO« » .Ht-ItH r^•.^T^•r^<\lT^(\JC\l^^T-^r^ tHt-I fH^rH^H-tS it

* • « » 1>

* Z3 * * *
* * * 6
» _j » ^— t ^ trjT-ioj(Mcoocr r^n -.-(r^f^ rMo O'Cfy-o (MrvjoofMas r'AO in c\Ji^ r^-o^in i>

*<i*X«i ^a^v^cro^A^OlALn<3l^cnc^lr^t^ooco>ooo<e*ocoofVJC\lc\IT^,^T^G^^c^Qr^c^ t<

«>^* ^•r^t^•^-l^T^^^rato^nr1^uI^I'1^•«^<)•«»cvcvx^(\I^>JCVcvt^JCVOorv^T^^^JT^ «^zoo*
« LU > » *
* 2 « * *
* * « :»

»2r>Ji* ^^c^^r^T^t^^OlA^t^ac^t^T^^nf^CM^nfO'rTH^o•t^rorn'^<)^^f^coo^vco^o **a*^i» a3eocoeo<cr^^urMfvcM(\l<>o^^>*^(^l•sr«^^CM^^3^^J^ot^r^fn^^to^^o «
*0*t<t>> - . a

* Ll * >> *
ft O * * *
* * * »
* Ql * « >>

* <t * * «
* 5: * « *
* « « ooooooooooooooooooooooocoooooaooooo *

inoinoin oinoiooLr>oinoLnoir\C!tr\airiainoir\oir\oiriair\DincLr\ *
* ................................... 1,

it IE It s. it OJ^o^a*«rtnln^o>o^^^~-«<^^c>^^oa^^l^^slC\Jr^^n>!r^rlnlT>^c^c^^f^co «
«t/5#_i« ^r•<r^'a-'^^r<^^•^r^r•^^*•^^rtr^^«^ro^o^nfOK1^^^0fOroror^f^ «
» * # *
>»uj«i« iitiiiiiitiriiiiiititiitiiiriiiirii «
* to * * >
if it it 000000000 0 0000000 0 000000000 0 0000000 »
» if it « oinotnomoinoinasnoLnomomoinomotnoinoinomoinoma *
i» « -a u ................................... ^1

St * V it

it it 1> it

it it it it

i). if *
» V it LJ >_ L_] (_i t. ) LJ l_! <_) <_) L.' l_' >..> L_> l_' l_» _ <—; U-l L_' <_» (_J .._> LJ (_J U.' »_l l_i L.' *
* *rvi>» 3o-3oaoooooaooooointntnininiriir\inu>inir»intnif»inLnkninin 4

* T^•r^T^T^r^^^T^r^^^T^^^^^x^•r^l^r^T^w•^^v^TH^^T^T^r^T^THH•^ *
9 « # 9
>> i>t« irittiiiiiiitiiriiiriitiiitiititiii «
« « « «
« ^aoooonnoooozTaoooooooaooooocjoooooQO »
>» 'ij* inj^ioinintninintn ininirtin-xvininoocDoooooooocooooooo *................................... if

it suw 1^ 1— r-- i— r^i^r~.i-^r^(3uoucoi»<cooo3ooecajoocococc»eut»jcL/a>cu »
9 OCJCJCjCJOOOOOOOOCJOOOOOOOOOOOOOOOOOOOCJO «
V V it l^^-tT^T^r^T-<^^T^T^T^T^T^T^T-tT^.^r^.^T^T-tT^^^^^t-1WT^T^T^»^T^T^T^T^^ v
« 9 4 *

* 50= if

it it if it

* « 9 9
9 9Q9 iHrM'^^x\'Of^x>t>owrgrMVin'0!>-soo>0'i-i(\i'0'r!r^>o'^co3k0^c\j?0'rin 9
9 w ^- » cocc:!»oooutcaIcococ^c^c^c^c^<>c^c^c^o>•aoooc>t_>oooc^•^^^^r^T^r^^^ 9
If U(J.9 CJCJt_>l-J(_JLjeJCJCJt_»LJt_Jt_)l_jLJt_JLJl_J(_*-f-^T^-»-^T-^T-tT-lT-^ 9

o 9 9 9
:J Jit it »
a 9 s> 99999999999999999999 .4 aa999999999999999999999

G-92



* <> « e
« ft « *
* « * •
« « « •
« « « r^l^v{Mrv«lr\•oroc^l^(<e'«|r|<ook<<>rslK\;'«HCMoorM<««^^cD^^e>'0<4)K^ma'0'«> *

« ................................... *
* « ^ » inirvr^moorvj-r-icoo i-iocooor^rM-rHLnr^if\'<i"ommo-o oir\r^ OLn-OKAo-tn o
* o or » i^'Oicoo>t^rvjo>coorvirjfvjM'<riorocMtnrNjin<)iniAin'iHr^rsirjrvjiri'tHT^ *
« > « iH rt t-t THT-l'f-|'r-ti-4'TH'r4'r^T-l'r-lT-lT-l^'r-l'iH'i-1'r-|T-1'r«'i-l'tH i-l-.H »
* « « «
« « « •
* « « «

w lno>Ulr^-^^^<^)coc^QQOO'l^'^^^^»^tnu1r^CJ'Olfl•r^^caoDl^r^r1o»l^r^r^^n<^J »
* » " u ^(^J^^r^pnoQOT^I^•^^•I^»^r^r^r^^^T^f^Jlntnrvl^JrM•t^o•.^I^r^ «
* * * ................................... «
« « « «
» 9 « «t

« * * »
3 'aj\..-i\ir'<»!r(rr^i^f^f^or'p»ot>>c>c>e»Ct>oci-rvr^p»r^c>irr^c.xcc't- »
* *2r* Tror^^nlnp^o«•*roto^^I•r^lr^*oo>lncM<3•*•l^«^3^^ool^»^n•«lnc^t^•^^•.^ln
1? c^c^c^«>c>^^aQoooc^c^c^<><»lor^r^^--^^ln<\^•.^^vJc^c^lf^lr''»•<3r^ooootoc> »
>> j»<a;<i ...................................
i> j> * t^r^ nropo-*^-* -"T i^mf^r^t^K^forviCMKir^r^r^r^finroKir^r^rot^n *
« « >» «
* * * «
>» « >> »
« t» « «
>> » (< o
« 9 «• «
* « • rooooom<otr^^>•t>r^l^r^<r^^1^wfnp^oDmat'lc\l^o^>oo^n•r^p^«JOlnv-oo *
* fVifN r~-ccr-^a3 vi^tn^iO- -^srr^ l^^^or^c^ -o-^trior^ mo orOTj-oo r^t^JO•.^cc *
"jjj^j-* ................................... «
i» ^oc>c^cDO^fn(M«roocDu^tntOlnoo^vllr^lnr'1<5tnvrnfnrnT^^r«^rv^^oolnc^ »
* .Oct* ouoor'^(\l•^^c^u>T^(\l^'^'ru^^oaIccc^o^^(^oo^O'3•r^(\Jc^^rc^c}CJT-tc^J^^^l

9 r^•r^•.^T^1^^^^ •<^T^•r^1^T-^T^•^^T-lT^(\J«^^-^ t-t r-i v^•T^T^T^«^•r^ «
» . * * >»

* Z3 » « *
« * * »
<! _i * ^ f rHor^o T-icncDinmrnixio oc\j>ciOTr oo'r-^>aoo(\JC\(ocDtnT-i>OTH-<j-tno »
* -iftx* ^vl^^^o>I^OlAlr^lPlf^l^^lr\^lnln^n•o^o<^^^'t<a^oeoeo^oocoT^c\|•,-^r^oc)o »
Jh-*-^* ^^l^vcv^Mr^lntr^lnr1Mrlrlr^r^t^^n^^Jr^t-^^•«^Cl•<»^c\cvf^rM<\Jt^ »
^^-joo* ................................... «i

3 uj * >> «
« z * <« «

t^i^in'*ooTHOJt^f^r^coatn^r^CMinfO<o^ovocv)oo<o^rrn'rin(\iin<>^(>(\i >
^oc^ln^^OT^t^CJrv^^^oocn^^^nvtncolJ^^^^(\l^^f^^^^^c^«r'C^^oc^c^o «

'><J*<J«X ----------------------------------- i>

« |J_ * « o
SI O * « »
» 9 « «
a CL i» «
i> «j * « «
* s: « * «
« * > oooooooooooooooooooooaooooooooooooo *
i>o»f\i« oinoinou^oinoinou^oinoinoinoinoirvoinoinoirioir. oinoiT'. o <

If

«t

«uj4<i« iiiiiiiiiiitiiiirrririiiiiit iiiiiii «
>> t/J « * >i

« «t^J> OODOOOOOOOaOOOOOOOOOOOOOOCOOOOOQODC *
» « inomoinomou%oinomomomoif\oinoinaif. oinoir\oir»oir>oir> «
"f »-ci» ................................... 9
* <>ootHTHf\jrvir^rO'^'<rinir>'0>or^rvoc>eC'<^o>oO'i-iT-jf\icviror^Tr'«-iAin'>0'<3 «
* * « t^, ^ •^•^^^•^-TT^'T-^-^ ^<rr^.'OK\t^r^mr^f^t^r^nnt^ir\ «
>? > » w
» * « *
« Q 9 «
« « « «
9 J> W t_/ I J l_» ^ l_! (_) I-

' l_i l_J L I C !_ S_J '..J l_» I—' l_' '_J l_' ^ - I (—
• _ v_ ^-1 Lj i_ »

* .................................... «
* ^rp* coc^cot^»c:c^cac?«^oe7eoc^^c^occccoc^ccoo'C^<>c^c^o^c^<>c^c^ao^c^ *
» * O » O ^' C C> O O O O O ~ O O O O O O O O O O C> C3 O CD ~' O O 13 O O 'T) o *
* *_J* T^^^-1r^^^T^T^r^l-^»^^-^T-^T^^^-r^v-^T^^^T^r^T-l.-^T^^H^^<^T^^^.-t^ •
« « « «

4ti» iiiittiiiiiiitriiiitiiiriittiiiiiii 9
« « «t 9
« *-H« 03000000 0 00000000-3003 3 ooaoooooooGoo *
* *o* oooooooaoooooooooocoo;nininir\inif»mir\u>inir>ir»inLn «
=f "S^* ...................................
C "»_!« 00CjCJCJ0U00000UCJtJt_l»JCJLJCjr_ilj<_»C>00C30tJ00<JCJtJQ »
5p !? »? r-^r^T-^r-i-r~^r-<'r-i-r-t-M^r-\r^r-\r-i-r-t-r-ir-ir-1r-t-r-tx-ir-fr-1^
5> :> » »
C !^ >> a
o « « o
« « « «
t oQ* <J'^ac>o^^cvn^r^^of^XlC^OT^c\J'^'rJ^<>r-vX'C^o^-tc^irO'rx^^c^^^xJ:>o >>

* w— ^-^^•^^^^«\J^v^^^rvc^iC^Jrvc\lfM^^JP>(^r>r^fnf'>l'>^'^r^r-^<rTr•<r«^^ra-5r•9-^r^l^ *
V V iL. V ^-lT^•^^T-1tH^5-tT-^T-1T-1l-lT-lT-1•I-^T-^T-^t-^1r-rT-11^^T-^T-l^T-iT-l^-1T^ *f

* » C2 ri ^^ to r^, r'l ^'> r> ri r'1 t'M-n t"! 1^ ri *
« « * >>

* :!• O O
* iS * «

G-93



« « « *
« « « «
* « * «
« » « «
* » « o> « «»• cvi (V IN. ee a* «rTH o>;«-tr^^^- f'wH ^ <o <j o> if\ tn o> oo» tv K\ * in *
* o^oot^a<>in<oco(M'«-'Ovotoa^in-t-tcvir^r>»'^<>o<>'>«-in-«-<>t^-«-cvi'«-iMr>.Tr *
« ^
« » —^ * i-4tH<s>0'^ooovo rvjeoo ro-rHin oocvj ^Hr^-o •r-!vor^ir\ir>vO o-rH<ootr\o rv-o a *
* * cr * o>ooecirieoofvir«-o o o <^^eDo><^o•r^cv!(^tf^*vm^^>>o^^^^'Or^<^oo•T^ro *
* « * T^T^1-l 1-^T^r^T^T^t^^-l1-«T-l1-^•^-«T^r^r^ x-tT-t-t-t *
>» « * «
* « « «
* * « «

* p^Il'^vmlnlno^T^OJ«\l^^•^^oo'0<>or^lI^r^cv)Tr•I^TO^^oto<Il^eoooo*<>u^ *
« > ^ * r^T^^^<-^T^.^(M^*^mr^^nm^nr^r^c\JCV) •.-•T^^T^^r^^^^nlA ^H<^r^^^o^r^<^T^ c
« ».o * ................................... «
« • « «
* 9 <» «
3» « I> «S

» i«•«»^C!c-cv«o.-t\c^»•«^c•«£>rlrc^^^>(^o£\p>^e<l^t^^rv!^>»xIx^^ «
* tz* o«w^^^l^^^no^r^o<Jr^<o^^^>-<>lnwc^ln^^1^c^asoo^'T^^lWfvlaoT^^-^cvJ>r *
If e^•oaac^<>o^c^c^a^o>o»c^c^t>c>•oc^<^c^c^a^r>c^^eol^r^l^'-^l(^lOc^Jt^Jto»o »
«i i>

4i 4< « «
* I> « «;

« 4 «t «t

* * * *
« « «

* * « *

---••--»-••*--»•--.----•'••-•-.»..- i>

jj a;o»co>or^'«rt^'r'iHi^ininoj«OT^»orS'roveDaoaoojr^'9'Ox^'T(^rnooesjP'"\aD »
» • * cc » ^^•r^ooT^'^r^T^aao(>^va^HT^•«r'r'<r^nl^^^c>T^(\Jc^cou^^a»t'1r-^c^r^•^^ ^«

«CO* * •I^r^<-^T^1-t•r^T^T^•^-t^^•l-^ ^T^T-^T^T^<HT-l•r^1^t\J{M>-l tHtH tHt-I "f

» * » w *
* « >( *
* » > «

*<i*x* lnlnlnaco^v^lncor^f\Jvor^f^"*"3^ooT^^vJ^^<ar^Jrn^co«oooco'*o«^oo^^ <
* i— » >— » i-rt T-t •c-i ^^or1l^r^THtI\u>l^^n^^r*^f\JC\lr^Jf^l<^tT^cv^^lf^J*^o^^rcvIfvr^cvcvl^v »*i:i»o* ...-........».»....,,.....,..,..... «

LU * « «
« Z * * *

* z*!"! ^sJ^-^o(vooa«reo(^ln<3aoe^•.^T^O'T(vwo(>lnT^orrro(\Jr^^O'31-fp^colnr^ *

*0*<3'J ... ....................... .......... :}

* o » * >>

» i» » *
* Q_ * * a

* 's: * ft

* * * ooaoooooooooaooooooooooooaooaoooooo <
* occM* inoir>oinoLnainotfvoLnoiootnotnoijnoinainoiriOir\oino!ACDLn *

* >— * « *iiiiEitirrtrtiriiiiiiifiiiriri iiiir
* c/) « * »
* oocooooaooocooooooooooooooooociOGoao *
« « «>— « otnomoinoinamoinoinoirvamotnoinotnoinomotnomou^o *
» .................................... i;

» S< :j

u o w «
« > >
* * * *
W a !J '_J ^1 i_J L_l l_> "_i l_! (_J (_> L_' 'wJ l_> O l_J 1_! i_l t_J '—I ' l_> l—f l_J 1_> I-.' l_i !_• l_> '_ -.1 W
* «fvj* ooooooooorjooooaoooocioooooominintf^sAtnminin >>

» *o* «..-..^. *

tf * O « —
1

— o C3 Ti o CD o o o " o o o a CD n c; o o o cd o o cj o o *
* T^^^T^r^TH•^H•I^^T^r^lHT^WT^l^.^^HIHI^^^T^•^Jr^l^r^•l^t^ *
« 4 « «
4 iriiiiiiriiiiiiifiiiiiiiiitiiiiriii «
9 « « «

» "J^* - - - ............................ .... St

* au!Dcccocuaja3cuiwa;cucLfaoot>aieoaia>ouajcocucocucoKjcjNL^ •.«

« If V T-t-r-lT-l-r-l'r-t r-t-^T-) r-lT-tT-t T-t^-lT-tT-lT-li—t-r-1i-lT-1T-t^^T-tT-t>—t T-*T-»-(-tT-lT-Ir—, r-tT-}i~1 w
It 111 » s
>5 «: r-

« «» * •>

« e 4c «

* i^U-^t r-lr^T^^-lt-^T-1T-IT-lrt^-1T^T-Ix^r^T^^T^r--l1--lrtT^T.^TnT-^T-^«-l^•r-^ V
* » O * r'l ri 1^ ^> r*! r'^ ^n r". ri ("^ r^. ri r'^ K» t^i r<^ r'< r^^

« «> >> i<

« * :>

* * IS f

G-94



« « « •
« <> << «
« « >» «
« * « O
« * • l^«^>:»^^«-co;YH^or^cvl*ln.^<>l^^ov>of*^K\lnlwl^l^|^«€^JW•«<^l<^l«f^llO^C'«> *
« t^K^rnoTS<>^ini/^i^(MO'coiocoooro<>K\K>inr^<>K\'*0'«-r^inrooo<>in»-to> «
« ................................... «
< » * ^^>*rnc>lf»^o<a«CM^^ool^>f^o>Mcoln^^t^(X)^o>©(^JooaDl^CM*fvJlnT^co<o» o

«> < » iH'T^i-li-li-lf-lT-i T-l i-t-^TH-rHTHtHT-i-r-l-,H-.-l^-rH «
* « « 4
> « >* a
* * * i>

* i> ^— « rrr~^>ooje>\ofvjr^O'^r'*i^>ocV'i-tO'VP^«o^if\oo'Ox-»0'.-!0'<o»-»a-i-i<>rvoo-rH a
« ^^J* ^rr^t^r»^rl•<T<llI^^o^o^o•^^T^^^a.^^»^oooc^^ov\JOO^r^o»^cc'•l^r^^ot^»-1 •

* ................................... n
« « « a
9 « « «
lie « >» «

«i :>.<I4 - - • ................................ a

« « » «
>> *
* 4= «
« « « «
i> s^ s) «i

« « « «
* =» «> ln(\la\'0>olntMt'\ooor^«^•^'Acvl^^lnu'Xlnc^^'•»^^<I-l^^'>^^^oooaDc^oooool^<HO *
» <^ « «c >G in 1^ <c c c^ »H vc e> u^ <vj o- fvi ^ iT^ cc .

-^ «
- • - . ............................... a

« - >? tr * l\l U vO III LJ1 a\ Ll'» U> ^ (M CJ 'T O INJ l\l l\J ^\l tSl III so OD -iH CO XI vO 'T -tH >>

"J t/J V « r^T^T^T^T-!T^•^^1^1-^T^1-^r^•^-^^^ tH -tH •rHT-)^i-l-r-tTHTH-rt'«-li-liH<\)T-l i-< *
« - <s (> »
* Z3 « * *
a « * *

^ot^rM^^c^r^r^^^!^or^tncc^''(«Joc^<r^gcorMLn^crncr:-o rHivio rnrvjt^oooo »
* •s^X* cc^c^u^'a-Tf;f^^^o<rcv^--!CVr^^-lr<. ^^r^^^co€Oc^ooor^r^J^rvOCVIoo<3co« *
«»-*v-l» tVT-It^CVfVCVtVII\lt\<»MT-<r-'»^'r-;-eHCViCVCV{V-<H-r^r1f\jrvjfNf^ «*i?*0» - - - • - tf

* LU * « *
* z * * *
* Sr « *

«o«<s« «

* U- * « »o « * *
* * » »
* CL e * *
« < * * '

- *
* ^z « * «
* * « OOOOOOOOOCTJOOOOOOOOOCDOOOOOOOOOOOOOOO «
wO'i-fM* omoir>oir\oinainoir>omoir\oir\atr\o;r\a!ncmomoir\OLnomo «
«>— *t— « «

* •— * * <
:»uj>»i4> riiiiiiiiiiiiiriiiiiiiiifrrriiiiiii p

!> *tH« OOOCTOCtlOOOOOOOOOOCOOCOOOOOOOOOOOCOOO «
? » * »— » momomcinoinoinomoir!Otr»oif>OLnc'ir> om oinomomoinom *

* *> _» « Tr^^ll^^^o^o^^f^^ceoosc^oo^^T-^^^l^4ln^n^•>rlnln^o^o^^p^«:<I3<>ooo»^^^ o

V V V a
tt !S ->

"J s * *
* * * *
=t V » l_ ; l_ l_i _• i_. k_ v_l i_: i-j '.-I '_• ! i_i <-J 1-,' .J l.' L,' w UJ '. L-' W

* *T^* (>c^<>o^o>c^<>o^c^c^c^c^(>£^c^c^c^o>c^c^<J'(>c^c??>c^o^<><>*(^^>•oo^o *
* » o « T' o o o cii cr> o r> c> r- o r> o r.i o c o o o c:' cr o o ~ r^ »h ^ «
* »^»-^•r^1^•<^^^•HT^^^T^^^T^^^T^•t^T-^WT^•^WT^T^T^^^r^T^^^^T^^^^^ *
* * * *

« I I i I I t I I I I I I I I I ) I I I > I t I • r I I I I I I > I • I I

* » 9 »

* * o *i o c:, c; c:: cr CD o o o a ^ o o o n o o D o o o o o ~ o r i o o ci o »f\ in in in *
<r >?<^S: ................................... !J

S CJOtJIOOCJOCJCDCjCJ O tJ O CJ O C) CJ U tj CJ tJ C3 CJ C_) OCjaOUCJCJtaUCJ »
3* * T-^T-^5-^T-^r^r^T^T^THT-^r^^-^^l-^TH^-lT-^T^r^r-<^T^-^^THv-^r--ir^T—
^- » a »

!> a <• *
* * * *

» «—<4i ct.s;a^a3C^c^c>c^l>c^o>c?-c>c^otJOCJCL>c3DtJ^3c:1T^T^^^•^^T^»^^T^T^»^c^^ »
" f JL "-l -T-l T-1 T-i ^ T-l T-1 T-t T-l T-( -r-l »-l T-t ^ l\J l\J IV ^VJ (V IV IM IM IVI IM IM l\J IM l\i l\l IM IV IV IV V
* ij L3 5! r'\ r'-\ r'1 ri t^, l»^ rn t«n r't r^. 1*^ PI *
* * * «

* * * >>

G-95



* « • «
» « «> 4
« * « *
« « « «
« « « M «o •*»'Ho> tn o w lOt'.Htci M r*i i*i >r>» oo w o- Pii <» {\» c>in * « «
« <>^o^ln•«r^»^to>o^nc^laa<»BJC^cv^<>r^Tr^^oo•^^tr\a^~t^(^ltoK^roc^c^^•«rr^ *
» »z« «
« »w» «-OlOln^o<>^»Jor^oc^•<rln•t^orof^J<oc^•<!rtn^-»Ol^^^o•^-^•'r^^•lOl^^'Oo>Oll^•v *O** T^^^<^^^^T^^-I•r^r^ ^ ri -r^ -r^ #
* * • «
« * « *
* « <> «I

« ininininfM^^CN:o>^'Vou\coinrMi^r^rO'r-i'0<oo^'r-io>ccrvi>0'f-ic>(><oP^o>Oii *
i» ^oeDeo^n<>^^''^fnc^Jrv^r1ln•^Trtf^r^o^ooT^T^c\lT^c\J«Ha^^u^r1rt•rt(^CJecu\ »
* OOO'rlTH'r4'iHtH^'r^'<HTHi-«W'iH'F-t'r-l<VjrV|r^0J(\ICVJfVIC\irVjT-t'rH'r-t'rHT^ *
« «c;^ 9
« « « i»

« « « 9
« 0

* *Z* ro^nl^^r^c^l>oc^rnoo*pv.>or^<>»^Kl^ntn»^lf\*ln^rneo^^>^\tCDOOT^«^^^ *

«i «<t«i 4,

^ # tf «
« « * *
« « 4 <l

« « <i «
«< « » «
« «[ )» *
9 o « r^lnr^ln>oc^lnr^ln•^^^<^l•^^^ocv^ooDl\J(^«^rf*l•srT^l'>^^ilnc^^ooolr^r^oc^c^ *

« ^r^CM^^Ja^M•r^<r^n>o<>u^^nll^•vvr1^'1^Mco^-^tJco(>CJc^C7^c3ar^^\J(\i<Tl^c^ >»

tiin* O i-I^tHtH^t-ItH •<-^T-tT^^1^r^T^T^T^^^1-l tH^ tH T^T^r^T^r^T^r^r^ >>

* • w * «
9 Z3 » * *
i> a « 4

«<j*x* ln^^wrv^^c\lwCT>lr^u^lnlna^vl^^'T^o<T^o^ocv^o^^ot^eoo>c^ac^a(\l^^n *
»»— tv^^^r^l^^^tVlfMrvlT^04(^l(V0J{^l^^»-^^t-^^HT^T^cvrvI^\l^^l»^•^^ o
i(iZ*0» i»

» UJ * « *
« z « « «
* — « * *
* too>eoto^-oolr^1^.^<rr^4'Of0^vlcyu>o»^^JOlntneo^ro^of^'0>o^olnc^o»•r^c^ «

« o*-^ « tHw^rnf0^^^o<rlnunr^^Of^r^^Of^K\•«-^^.^^r•«••*^^l^»lnlnlntA^A «
»o*-<a* i>

41 « T^v*^^r•^vv**<»^rTr^r^<r'»-•<r•*^'r^^r•>r<T^«^^^^r<»*^rsr*^ *
» u_ « * *
« o * « *
a » * ft

* Q_ » * *
*

* '51 * * «
« « « 00000000000000000000000000000000000 «
*o»{\)st inoirioirioinoinair\aLnainotr\oinainoir\oinoLf"ioinotnoinoir\ »................................... «

CM^^t^<r•>rlr^Ln'0^o^^^^ooeo(>0'OOT^•r^fM^^^porn^«r^nln^o^o^^l^«« 4>

* •— * * »
»LU>»t« rirtiiittriirtiiiicriifiiiriritirir «
>>(/>«* a
* OOOOOCOOOOOOOOOOOCjOOOCOOOOOOOOOOOCO *oinoinoinoinoinomotnoinotnoinainoinomoLnoirvomoino *
9 ................................... 9
* c^lCM^^r^T^•^r«n^n^O'Or^r^«)coc^<>ooT^^^^vJ^^Jr^^^•^^^nu^^o^OP^p^coa>e^ *

f
<< « * »
<i » * *
«t * « «
« ft ft CJ- L_' ' ; k-j t_j '^-t ' f lj t_> c-i c ^ t— '—^ » ^—' t- > t_i i_> l_j ft

ft ftfVlft 00000000000000000 0 00000000 0 0000000 0 4
ft ftOft . ft

ft ft^ft OOOOOOOOOOOOOOOOOOOOOOOOOOOOOraooOOO ft

ft ftOft ^r^r^^^T^^^^T^wr^T^T^•^^T^r^T^^^I^T^I^T^^^v^T^T^»^t^r^T^v^T^^ «
ft ft 14 v^^^^^T^T^»^T-^»^^^T^T^^^•H^•H1^•t^T^T^TH«HT^T^T^l^^^T^T^T^T^T^^ *
ft ft ft ft

ft ft I # I I r I I t I I I I I t I I t I I I I I I I I r I t I I I I I r t I I ft

ft ft ft ft

ft ft^ft oooaoooaooooooooooaooooo'Jooocoooooo «
ft ftt3* tf^tnlCu^lnln^nu^lnlninlr\L^^in^nlX^ln^nlnu^^ntnLnll>^ntn^nLn^^ «
ft f^ft ................................... «

ft ft _i ft o cj tj o 'O oocjt30oc>c3cjoooc3c>cjc>acjooc3cjutj«c_ioaa(-i »
!iL ¥ » T^^^^^T^T^T^T^T-^^-^T^T^t^r^T^T-«T^rtW^^T^T^T^T-«t^w^T^r^T-^t^•^^T^T^ ft

>> ft * ft

S. 15 * ft

ft ft ft ft

ft ft ft ft

ft *Q« r^fV!'^Trun>o^^x»c^Or^(^Jl>^vl^^^o^^so:^o^c\l^^'^•ln>or^!^!>^o•^-^r«^'I-iA ft

4 4 p-i 4 cv rsi (V fv rvi rvj fM cvi rv f»\ ?^ t'^ »n ri f»» ri r'1 to -vr «r ^ ^ •^r 'j^ vrx in in ft

W * UL S3 l\J V\J VM *M (NJ t'sj <VI »\i t\l (M VM IVI IVi IM ^Sl INJ tVI IW <VJ S>J IM IM IM l»i \M IVl <V» ivi <.M IM I'M ft

ft ft ft ft

<' * a
* ft ft ft

ft«ftftft«ft4«ftft4ft44ftftft'->«ttftftftft44ft«9ftftftftftftftft« ftftftft

G-95



« « * •
« « « •
* * « •
« « « •
* * • cc a tn « <c 1^ fo lO'O « IK o> in tn in t<^'a <o <«4 in f-w^ « o r^J tn <c ^ •
« mrnaa a o ir\ <i otntomoo xHrorvim atn-o -r-icoor^oinvomrvimr^ a-'r-oo o
* Z* ................................... •
* vof\ja>o->»-r^co<oo(\imc\j-<r -rHooro-ONOCMr^-* tHmr^-tr^o iHCNjOJino t\jco tH,-) «
* * cc * 0'0'0^ol^<^CM^n^^^ro^o<5•ovr^•r^<^^K<Ml\l<ococo'OK^«o<olnvcMmveoo *
«*#(\l'r4'>-l'<-li-4 -.H -rH -rH tH -iH ^ t-I«
« « « *
« « O *
« •> <i o
* * OxH'r^cofviin'«infVt>^rO'iHin<ocoio>oornacorsi<o<^in><ir-.(\ir^'OrO'«'T-«p^tn «
«t tt^tt •«^^^^^^^u>•^u^u>r^IK•«rr1^v^tvr^r^Jr1•«r^u^^^ic^c^cDO>o»^r^r^I^^T^r^>orl«^J *
« * " * CMCM(\JC\irVI(VjrV4^T-lTHTHT-l'iH'iHT-4v4T-l^7Hi-l'iHT-«'r4'rH(\iCV|tMr\jrSirv4 «

* « « «
» 9 « O
» « * o
» ta>'«-C'<ioi-i»^p»»-«cir'«»o»-o>o>a>r^f^«'«xc.f\t-ctu>ii'''»«t^irt»'« >»

o <^•«^^^lnorn^orKrOT^r^p-.aeo<t>•r^Trln<>«oof^lloc^J•^-•roVfn^«lo«Cl<Jln•^^ •
i» »w* •.HTHo>«D'<>«incviri<or»vr^oo<»oooocDC3C>oaac7>aoc»ooc3c»cDoo •
« «-<ti> «

« « # «
* * * *
« « « «
« « « •
1? 9 O «
* « « *

«>>«^« ........ a
« 'r'r^or'1lnt^u^lVco>ot'^l{^.^c^^o^^cTveDl^^(\looln^•)^^)lnc^^<)^o^^^D^nl^>r1(^J^^ «
* »^(X>? ^otJc^coUT^^\Jwar10T^c_>^v^•vrl^'^^nf'1^'1(^Jt^^c^c>cooc^oor^^K>orKCI>^Jc^ «
jpi/jif « tH'<-i vH^»-!f-iT-! ^-l•r^T^1^•»^^T^r^»^r^^-«T^^•«-^ •>

« z> * * «
« s» « «
* —if-^ <> iKvooo»oaDooo^com'v<ooo'^mit>o>orMino«r-inroomtnr^O'<rir\t>\o *

*z*o« ................................... p
«: LU M >» «
« z « « «

« o •> o c\JtMM--<»-Lr. vcr~-r^ fM(MrM(\!ro-<j--<a-fMrMr^r^K\'<r-* •<»--«r r-\ rf u\ ^ is\ tr, ir\ ir\ m. *»o*-«* .................................... o
» * * ^^rorotor^r^r^^^'*'r^^r'r'»••^v'»••^^r'ir'r^««•«-^^»Tr^'rT|-^r»»•*^r •
« li. « « *
« o i> * «i

» * « »
* Q. * * «
« <l « * »
* X * * «
* « « ooooooooooooooooooaooooocDoocDorDoaooo *

ainoir\oir\air\oinc3inomoinair>oinoinoir\amainoinoinomo *
!> — » J— ^ ................................... «

« wa_J* inr^r^r^r'^roror^K'. toiororop^p^tot^i^. r^r^-*'"*^^'^-*'**'* *
* —

• * * «
4LU«i>> iiiiiitiiciiiiirrtiiriiiitriitiriii «
* (/> <t «
> oocoooocooocoooacDooooooooooooooooo «inoinoinoinomoinomcjmc'incjtnotnomomoinomoinomoin *
« »<iw ................................... «
* o <:z>OTHTHC\jc\)r^pn-<r-^mir(0>cr^r^oocooo c:>OT-i,Hc\jrvimm'a-->j-miri>ovo *

V \- V »
^ !» * «
« <i 9 «
« « « «
» P » - ' •„ l.^- (_i (_J ^ !—> *_' >_) l_' 1^.' t_' '_> u-' L_> l_' <_i l_J i_ •_• _ _ l_) W
> --^CM* olnlnlntf^lnlJnlnInlnlnlnln^nlntnlnLnlO^^»^nlnln^n^nlnlnlntn^nlrvtnlnl^ln *
* *o* ....... ...... «

* >>o« T^T^T^^^^x^^T^^^T^T^•l^T^T^•I^I^^^^»^T^r^^I^T^r^T^•^^5^^^«^»^x^^ «
«: *_t* ^^x^T^T-^T^T^•^^I^r^T^^w•r^T^^^I^^r^r^x^THr^•l^T^THr^T^T^•^ *
« « « «
^- >>i« iiiiiiiiiiiiiiiiiiititiiiriiriiiiii «
« O 9 *
* oooooaiDooaoaooooaaTjooooooocDoooooaoo *
» * ts « ^ a o o '-I o o o o a o o o o o o o o c c o o o o o o o o c o o o o »

Si^O ................................... »

» 0'r^T^.HTHT^l^l^l-^»^•I^»^•«^^H•r^•r^T^r^rHl^T^x^Tr»»^.^ •
» V V v^1^T^T^T^r^'--»t^T^t^•I^•r^^^T^T^T-lT-^^^T^'-^T^^^T^r^T^T^^»^T^t^^^ *
!> Ijl » «
* ti > «
* > * *
« « « «

» ? 11. «? (.V IM IVI l\l VM VM IM VV» k>J IV< tVI IVI IM (.VI l\l IM IM INJ (M IM IM IM IM IM (V» IM l>4 1>J (M VM V^J IVJ IM IV V

<: * * «
* » « *
« « * *

G-97



« « « «
i» « * «
» « « «
* « « »
* * * <> t\l <V in^wH * •« eo {M eo O If* C\l 0> IOi-r4 ini-«H)T^ tn 00 >T 'T CO CO 0> O-'-l CO *
« * ^—

^ * otvifvj'orviinr^i^rvJC\i<>rnror^Mcocvi'OOkrsio>.<\iQ'*ininc>rvininvoaj-rHroo «

9 * ^ * tno«o<CM!0«>or~*o«o<Minf\jr~-o(vj>oi^t>>OK>r^if>eocoonnr>~>0'Oro»f\'Oco o

*> * » T^T^T^l-lr^T-^«^'-^c^T-^•r^ »h ^ xH ^ tH t-i -.h i»

* « « 4c

« « « «
» :> « «

* ^\loDl^co^r'^OT^CL)oOlI1^'\oo'0IHr>t^iTrtr^'xu^u^r^^^c^CJa>c^•r^t\i•r•^^\lCV
* 1> ^ « •M-r-t'T-IOr-t'r-irVIOJCMr^lMCVti-l-r-lTHT-l'iHT-li-l'fHTH'rH'rH-rHTHvHi^ J>

* «t t- * ...................................
« « « <i^99 «
« 4< « t.l

* <t ^
—

^
<= c3r^ui'^K\<\j<\icjaoooo(^ti>c3xor^r'»^r(Ln5-^aoooo>oo> oooo cjocjao »

>» «

« « «
* * * <i

* * * *
« «> « :»

» a «
« « « tt

o >.>.. .............. ^

i>to* * T^1^^•^^T^Hl^T^•I^T^•r^^T^^^^ T^^T-^T-!^^T^^-^ 9
* • * » w
* Z3 * * «
* * * «

« <t*x* c^T^^^•<yc^a3voao<^3co^nl^^~~l^lf^'rc^)^rf<^^n^^vf-^r^ln>3^^^v^o^Mfvr^ »
9)— T-'.^-!^rt'rtr^•<-^«C«•^^nl^fnf^JtV^•r-l^rt•^^CVOJ^W(Vlr-' w
J>i^*0*
J> (JJ « * *
« z * » *
«••-']»

, »

->z*x* TT'^'^o c^o^CM^n^^o>T^o^Opn(Mfn^o^n£Ococ^Oln^oeo^aT^^^c^ccr^r^l{^!0•-l *

* u. * * »so**
«t s¥ » s»

* CL * * «
« -"a * * *
* s: # * *
* < n> 000000000000 00000000000000000000000 «
« U!!ic\)» mctnoiAair<oiriotnoLf\oir\air>OLnoir(Oinoir\oinoiriOiriatr\oif( »
^^.-^f-igt ................................... !>

* c/3 * _i * -"T ^ in f^, 1^, ro to 1^. in 1^. r^i r^i to «
* —• « * *
i»LU«i«t •iiiitiriitii iiitiiiiiiiiiriiiitiri
* :»^i> OOOOOtriOOOOOOCCOOOOOOOOODDOOOOOOOOOC *
« # «tt— <t oinomomoifioinoiric-Lnoinoinoinoiftotnoinoifioinoinomo *
« 1J<IV ................................... 9
* r^r^ao<o<>o>ooTH^fvirvroro'»'vmin>o^or~^p~-toeoo^<>ooTHT^c\i{str»iiO"» *

V V «
* * ^" •>

* 9 o
* * * *

W V U' 1_J <_» •_' '_ ^-1 S_; l_J i_> <_> 1-1 1_J (_> (. . LJ I_. I_> >_l (_> tJ !_)• 1- '-^ --I •
> i>cM* intninininxxorjoooooooooo-Doooooooooo^oo-joo *
* ............................... ..... «
4 ooooooT^T^^^T^T^T^r^T^I^r^T^T^,^r^T^^^T^r^.^•,^T^T-tT^•^r-^,-^T^r^T^ i>

* «_!* ^^t^»^^^T^^^^^^^^T^T^r^T^r^T^I^^^•^T^^^t^-^^•^^•r^^^•^^^^T^ »
» « « «
>» >> I >> I I I I I I I I r I I I I I I I I I I I I t I I I I I I r I I I I I I

9 3t 9 9
* :».r4* :jCOa0 3OOC00O0OOr>r>OOC3O3OOC)O0C3OOOOC100 »

!? Si^i> ................................... :?

j> w w 1^T^^^T^^-^^T^^<1--•^^t^^^^^^»^^.^T--^r^r^,^^^T^r-•T--<T^T^T^rtv^T— t^th w
* « * >
iii S:

* * * a
9 9 9 4>

* «CJ* T^fM•0'r^nvO!^X'0>o^^rvi•n^ln<)f^coc^OT-^r^J'n'Tx>-c^'^x;c^o»-^rMo•^x^ *
w ^>(>0>c^c>c^t^a«c^c^OL3OCJCJ•tJoe5c_>T^T^I^^^»-•THlT^•^^r-^I^^v^vcv(^l;vlcv^ 9
9 WLLW vvjiMiMivJv'JiviMi\iiMrir>r>p>(-iP"ir)r<riri''iririr<rir"iriririr(r<rir'iftrir'i »

>> >» i> <
<t

* < « IS

G-98



« e « o
« o » «
4 « « «
« « « «

* inTHmo>'»-»CMC\jo<oor^o>tor*a^f^{\j^rM>o^'»'vrv>oeo(vir^'ror^otM<» «
« . . ................................. 4
* « — » oj'>rc>r^-r^TH<)rvi'rO'rHCvj'*oinrs»r^-iHoini^in(>r^r^r--'0<>rocor^-rHcco>ro »

i> * « »-^1^•r^T^^^cv:T^^-l^^•t^.-^T^T^t^»-^•r^1-••.^T-^t-l o
« « « «
« # ft »
1> n ^ o

* r^o^>ca^~'lO<\J•^r^rl^>u^t^o^oocooou^>^>f'>rvlr\l^^«"^r>^u^r^r^^^c7>c^c^ooo> 9
V «i^i> ^^J^oc^:c^^c^3C0^^»^•^-'t^^^^^tM(Vlf\lCMfM^\Jlnc^l^^»^wv^l^^^»^•^^r^^•r^<^ o
» ................................... o
ft * « ft

« ft ft o
ft ft ft li

ft stOP^f'J'i^c;.£a;xC\r^irr^r'C\'«»-ir'<»s^*ors(\i»ia-r. c.,C(»-xr^Tr- a
ft fti^ft f^Tr'«rrM thovOvo Ojasf^cD c\)otr\if\ -jHr^ rvjecmu^in oltnoc OiHcm^o-^ THrocMoo o
ft j>w* cJr^.^T^I^T^T^ooc^c^r^r»r1^\JC^J^\JO^rr^c^^7>c7^oao•«H•^^T^^-^•^^c^c^o>o ft

ft ft-aft - 5
:if ss !> ^V'»''*'«f-sf'«'»»^rr>t^'*'«-^F^'y^r'V'vrnr^, i<^rO'«-Tf'»r^Trrr'»r^t*^ror^ ft

ft ft ft ft

ft * a ft

ft ft ft ft

ft ft ft •
ft ft ft ft

ft ft ft 9
ft ft ft i-<»''t(\ICV-rHT-rHr^>C)'T'^'<rU\C\jNOr'\'«"C7- rHtt>Tr-t(\jN0'O"<rC\J'^'^r^CDC>- t-i ^ -r-t ft

ft ft-^ft 'rp^c^?^. 'rr^co<^.»^f^o^a>o^r^o^^r^vo^<*•r^co^cr^Dlna!^•^rfv;«cop^ln^^«^ ft

ftftftXft c
ft c^colI^r^lv^r~u^o>^r^~'rr^too\o^reoeoorvor^f''^r^eoo•r^^'1l^^•>-tf>vC^r^o>T ft

ft - ftira rl'^<>lr^.^:»c^r^<^>o^o^MU^J>vo^Oll^rl''1o*a3<J^o^^r^(Jt_IC^coc^ao'I•U1f^^'1 ft

ftl/jftft 1^r^T^^^T^I-^1-lT-lT^^^T^^-l tHiH ft

ft • ft ft ft

ft :d ft ft ft

ft ft ft ft

ft _l ft ft T-irHor^(Min^%or-^ iHO c\4r\iama3ro-^r~^ r\jKitno<j<r^r- or^ 0'<r« o^rnm ft

ft -aftxft i^c>r-^i^r^r~wc\!r^<o>c^rininc\j<cMtototnro-HOjr^fn'VT^r^sOinrnt^rnrn ft

ft »— ft w ft t-l T-l T-lT-t fi T-t f-l m s^ -c-t tC in-in ^mi*^C\JC\tT-lT-t'rH->ri!\l<\JCV r^i.-ri-rt x-t--r\ y-i -rf w-{ ft*^i>0« ................ ........ ... ^
5 LU ft ft ft

ft Z ft ft ft

SI ..- p e T>

ftk— ft'^ft ror~-<rinror^tr\'*f^f^tMr^eoootf\^\oorvjrvir^inr^ii^inor^t^THOin'<H'Oior-. ft

ft 2ft Xft c^<>cor^r^^o^^'r^^, '*c^'or^r^^oc^cotA^O'0<3C^<^l'C>^>^c^O'9tnrv,^ooo£0 ft

ft oftw ft mtnmminiTiforotocvjr^ o^^^nl^>l^>^ol^o>^cooo^v!t\J<^j(^J^o^np^^^r•<^•^•^^ »
ftS_>«<S» ........................ ... 5
ft ft ft «-^'^'9-^r'*'>9-'^^^rror^f^r^ror^r^r^roMrot^'*'r-«-'r'r'^'^^^rTr'^^Tr ft

ft U_ ft ft V
ft O ft ft ft

ft ft ft ft

ft a. ft ft »
ft <r ft ft «
ft s: ft ft ft

ft ft ft COOCaOOOOOODOOOOOOOOOOOOCOOOOOOOOOO ft

ftcjftojft a;r\atnomoLi'>OLnoir', atrsotr\oinoinocnomamoir\oinoLr>oina »................................... Si

*I7. »-«ft TVln^o^of^^^oococ^c^oo•r^^^vlOJ^o^o•*•<rlr>l^l<J^c•^t^ce'C<>o^aoT^•^Jru *
ft yj«_t« ^•^'^•«r«r-*rr^r^M-inf^rnror^ir^, r^^a^o^Of^K^K^f<^r^^a^^t^t^^o^r'r ft

ft —I ft ft ft

ftuJftift iiiiiiiiiiFrirriiiiiiiiiittriitiiii ft

ft (/) ft ft ft

ft ft^r-fft ococoooDQOcoooccQcoocioooaaooooaacoo «
ft « ft»-ft u-»ou\ovnc3inoinoinc'inoinoinamoinoinoiooir>oifiO(noinctrx ft

P 9-<tft ................................... 9
ft ft _) ft •O'lrxinvONor-r^acncoo ooi-t-rHrvJCvjr^m'^'^mirt^cvorvjv.ccrjco-cr oo-tHt-h »
ft ft ft Tr'^'#-*'<T'r^Tr'^'r'*r^'^r^it^t^rornt^r^. fOrOroror^fnf<^t^rn *
? s f

ft ft ft

ft ft ft ft

ft ft ft ft

W ft ft _ ^ :— i_- l.J <_J LJ !_1 >_' I—1 '_> '-J l_' '_• I-' l_) '--J !-J 1_ i.' ft

ft ftCMft -r>3r>ooooc3 0Toiniriininic>iAtntnir. tnintnuAtniAinininintninininiTi ft

4 ftOft - - ... *
ft ftTTft ^,^^^^^^^^^,^^^^^^^^^^^^^^r^,^•r^,^^•^T-^r^T^T^H^ ft

ft fto* T^T^T^T^r^T^T^T^•^^T^^r^»^r^T^T^T^T^1^T^r^^^^^>H^^T^^^T^t^T^v^ ft

ft 4_ift ^^T^T^^^^^•H^^T^r^^^•lH^^•^^r^^^T^^^•^JT^T^v^T^T^T^v^^^•^ ft

ft ft ft ft

ft ftift iiiiiiiiiiiiiriiiiiitiiitiiiiiftili ft

ft ft ft ft

ft ftirtft coz50~o-ria'r)aooo::r-oa03t300z)c;t3QCDocD30o'i)az30 ft

ft ft 4 io in m m :n ir\ ir» in m m m -r^ T r' o o e o c -> c o o o o a- r. c 3 o o 000 ft

!f e.^r:ft ................................... ft

" ^_J^_JCJCJC_>^_^"t_JLJ^_J^-JCJT-^r^T-^^^I-^T-^t-l•^-^WT-^T^T^^WT^^*-^T-tT^ ft

ft ft^ft ^^^^r^I^r^T^•l^-l-^T^•rtT^^H^^^H^^•rtlH•rtI^T-^rtT-^«HTHrtT^.^ ft

i> 9 V v^T^T-^-^rtT^•rt•^^^»^I^T^•^^•^v^T^f-^^^T^I^^•^^T^T^^^rtrt•.^T^T^ ft

ft ft ft ft

ji ft

ft ft >> ft

ft ft ft ft

ft ftCft ~cr^*;>DT^c\!'n'^x\-C'^X'!>Or-<rv4'n^x\>or^XJ3^0T-Hrvjr^vr\<3r^a?0'0 ft

» « 9 ivt i\j tv !M ri m f»\ f> f \ r»\ ri r", ^r rr ^ ^ ir- u> u> in in u> ui m in u\ o ft

f ft LI- ft r^^^rl^lr^rlPlrlf^rlrlrl^lrtr^^^'"^r^r, riripiririririDriririririririri
ft ft Oft •<~rl^^^^^O^^. r^. •^fO^^^^. r-^fOr"rOfOr^. ra-^v^r^tor*^^ ft

ft ft ft ft

:= ft

ft ft ft ft««ft*«i»««4«4««l««#«««««i««c«<ift«»ft*«i«Oftft«<>« ftftft ftft

G-99



* * * 4t

* 4> 4> *
« « « *
« » « «
* * cvj^ 00 o « o> <o p«. oo in 1^ oj'^s ^a o ov « a r>» in fM >o I'th p» fvi V 1© fv» io *
i> — o o>^o^oc>o^^^oou^^oc^Jc^ln^^<><><^•^^<^fVl«-^a3a}o•l-•^>4a{\lco<^•c^lOeoeo•«r »
* *2* ................................... «
« <> " 9 <Mf^u^<o>r«o^nln^^•^^0'<>ln^vIooar^eo^^<>fVJ'OfVJco^^•o^o^^(\l•r^<reoeo^^ *
« *tr» •<fCVl^^J«^r-^ln^l^€o^^f»^Trtf^^oc^•T^•r^•.^^^J^«^vlnr^^o^o>olnt^c^JOln<5ln^ *
* » » ^'THiH'i-l'i-l'r-i'r-l'iHT-lT-tT-l'i-l'r-l'rHW^'i-t^'rH'r-fT-l «
41 4 « «
* « « «
* 9 « 9
« *lnolnln€^^^|v.fo<ao^Ox^e^^v<>ln^^T^•^op^^vloc(\ll^aDp^lnoa^rlOr^^^ *
» "»^* •^^t^JC^l^yc^l•r^^\|T^oo^»rr'^<}'OcoeQr1«M^M^•lr^oD^o^of^a^'rtI>li1•o^^o^a3 <>

* *.«-:* ................................... „
« « « «
* * »
«i « » *

* ^>oiriinLn-<rr^r^Ln-<rc3c:iLnrn-rHO<\j(>cor^>C'<Tcc^r-«tc>r^r-- th<oo ^rvirvm *

» < -<a * ct

* * * «
>> * * *
4 ^ 4t 4
« « * «
» * » *
* « « «

» *'->4^ PJ^OkfO<)»^'*Fv.»^;^CMOJC^JC^ln•*»^ac^fMfVilncotnf^lsnc^;ao!n<!C^^^ **««x» ...........»•....,..•..»....,.....,, «

* - » IX > "T ri ri in (Nt (''» 'T (NJ ii\ u> CD o r'^ 'T c> oo CO r~« C7> LS> cj r'-» 'T vo to to ts\ rv 15wtQS* 1-l^t^r^cvT^^^»^^^1^1^T^T^^^ »
* • * » V
* r> « « «
* 9» « «

* <»«i* »Mrvjc\ic>vovor^rvi^r^t^.rsr\ji'i>o>OTr^r'<Twr^rooaor^rnoc>o>(>c)aDininin w
*!—*•«-' ^4t\lCV•r^T^»^»^t^r^^-l•.H.c^.^•^^T^T-«lntt^lnvr1rn^^J•^ **2r*a» - - - - - . .............................. »
i» LU « « >>

« H * j> {Vi-»m'<rvinrvvinm>oin''rr^f^CM>©'0>OTHoooK^oin^O'<Hr^i^roinoa>o **2r*X« (^4^0fv)owo»r^eof^l^^or^^r«^*o^ecascor^t^t>ln<)r^oc'rO'OT^T^»-^Mcor^^^ «
> o * < •*<^-^rln^ox^lnlAlnlnlnt^^^t^rvlf-^^or^^ou^u^>cl^rOK^^^r^I(^J^^^^ *
*CJ*-«t* ------------------------------------ *

* ll « o «
« o « « a
» * « «

* <i « « «
* 5: * * *
* * * 00000000000000000000000000000000000 *
*o*CM» inDinoinoinoinomomoinoinoLnoinotnoinoinoinotnoinoLn *
If— «

*tni»_i« »r'*-Tr'vrrTt'^r^rrvv'*'^^^inrotor^i^rni^i^r^rotnrnr^taroroK\f^ =»

* •— « « *»uj«i« iitirriiiiirirriiiiiiiriiiiiiiiiiii
* 10 « i> <<

» » »H « aoooocoooooQoaaooQooooooooooacooaoo »
oinoinoinoinomoinoinoinoinoinoinotnoinomcrnnotnoino >

1> > -<i o ----------------------------------- »
» « _l « (Mtxjmr^^r-'rmin'O^or^r^ cccot>-o- tz>":jT-iTHrM(\;mr^i'>T^rinLf''sO'C!^r--3c:cct> ^

V f V 9
« >> 9 4:

* * <t *

W » W !_) CJ- i_) (_.' Ci «_) I,- I—* I-' > <_i 1_< t—i _' — ' l-J l_l l_l l_ !_) CJ ^> (_) 1.J L-' <_! V
* *CM* inintninininin;ninininmintninmoo-D-DooooT>c;oci3 0'-nooo'n *
* *o* *
* *z* T^T^•lHT^T^T^v^T^Hr^•HHT^T^T^r^(^J^^l^^JC^JO0^^J^vl^J^^JrvJr^ltVf\l^y *

* T^T^^^w»^^•^^rHT^•l^T^T^T^•Hl^^^T^T^Hw^^T^r^T^l^v^l^TH»^^ *
« 9 4 *
« 9 I I r I I I I I I I I r I I I t I I I I I I I I I I I I I I I I I I I I «
9 « « «
* <t,-i« oaoooonoooaoaaooooaaoaooooooooo'3 0o;D «
* *o* ocrooooci-DooT^ciccootninininvnininintntninininininininmin *
>» ij^ij j>

» *_J* lr^»^r^T^t^^^^^^^^»^T^»^^cH-»^r^T^•r^T^«^•c^•t^v^•H^^•r^T^x^^^ *
9 9 » ^T^t^t^^T^^^T^t^t^»^T^^T^•t^^^T^T^^T^t^•^^T^^^^»HTHr^»^T^T^T^T-^^r-^ v
* « « o
* * * «
* !» * *
« « « «

» "C Lf_ V ririp»r»rir(riririririfir»riririr(riririr)rir'irtrtr)r>r>r>f"ir»r»r)rir"i w

* * « «
Si << « *
!> * *

G-lOO



« « « *
4 « « *
* «> * •
» « « •
» » • o^o*ln<^lO>op^c^llf^o«0':a«^l<^r^(^Jun*l^^«a^f^MOf>.<4JlOO>Klr^ o-o u^^t^ «
* "> — «» ^n'^r^^nt^r^c^^oo4to^^coT^^r»^^vl^^^^f^>or^rnc^llOCMr^<rlr»c^<>l^^o•vr^^ «
« «

* *rr* in-o<oKim>OK^rooTrfvj{\irM^rr^ of>j(\iK>-«rcfsac«oo OT-tcj'^r^ciroinirimruo «
* * * tH ,H -rH T-l

« « * •
>» * # «
4l O « «
* o^^o^^T-•^^cv]l^co^^OJr^r^)co'^rcMOrO'r4c^(^l»^o<OIno>'ln^n»'lOlnr^l<op^O(> •
» s"^* co^7>ooo^ru1«ru^u^'^^^J»-^ao•«•l•^'0^ocoeoeooJt^^«^»^c^<>u>c\loo^~<o^^^o *

in <. v^<^a^^fn•t^cvlcvltMrM^^l^^^roror^r^<^l^^^T^T^T^c^l^n^Of^r^lnr^t^ o
u «c;« • .................................. ^
« * « *
* * « »
« « » «
* W'^* c.o«r^tr'X'«t«:t\i>c?'vc.»-r"!»-oir.iNCM«-r^i\»-rx;^^rv'<»r<-'<»>c>et_»- *
* *z» ^THrocMinr^o>oo<><>r^i^p^in»nooinrnTHoi^'«-ioecir~>oo>oo«oj-^airN<> «

« < -<i « ....... ......... /,

« « « «
« * * «
i> t^ it «
« « « *
» * » *
« (> « «
» * ooor^c\^c^^~•^o•v^or^vOl^^olnr^c^lnI^a5C^ilnc^l>ooo«o<»•^'»^o>o'^"c^^or^'» o

«««^« ................................... 4,

5 .»L£.i> l^^•>l\lLrv'a-r^^••|^or^|^'3"'^"Tr'r^''^'r^^oc\l^'^l\>oo^o^r\^'1T^01^^o<oo^«J•«^^^ w

w » w » o
« r> * « *
« * « «
0 * •<r'5-r~--«rr^ T-ivoinino or^cwinf^ tMrvjramc\fmfo«o<o(\inrof\jrg->f oom oo »

* •r^»^^^^^»^tVCVCVT^•r^«^T^Y^l^^^^•f^•r-^^^^^•IH^^ «t

*t2:«c)* • .................................. «,

LU 41 lit «
« 2 « * •
<: — «t 51 «

ln•<ro^r^^nt^^^'»c^fIn>oc^J•»ro'r<o^o<^^^•oro^^r^coc>^^f^^wt>t^o>lt)>o<J *

*o*-a« ..-..-.,..--..-..--.-»-.......-... 4,

« u. » * «
* O * 41 *
* « * *

* <t * * #
» ^ « * «
* « * 00000000000000000000000000000000000 *
^u^cvi* oinoinGmoiLnomoinoinomoLnoincMnamainoinoinomoiriO »................................... «
«z:*-a* oo-rHT^fVfMf^r^-<r'rinLn'0'<>r^r^co--t:(><> ooiH-.Hrvjf\jr^ro-a- «
i»to*_t* •<^T^'^<T<^^^^r«^>^•*v<r^^f<XTr•<r'frrNrlAt^r^^^^n^^^^^nt^^^. *
« * * *
<::UJ4:ri> iiiitirririiiiii iiiiiiiiitfriiiirii «

en * i> *
« oooocoaooooooooooaooooooooaociaaoooo *

inomoinoiAoiooirvomoinoinoinotnoinomocrioinainoinoin *
V J> o U ................................... 9

v V » V
1 » » 9
< => 4 *
« 4 « «
» * W i_' v.-' (_) ^ i_J t-' L..' l_l w! t—l t_> 1-1 CJ l_> l-^ >. ' <-J '-: »_> i-.i ^ l—i I. ' ;_' »
!> fCM* ooooor3oor>oooooooooaooinmtr\intntncf\ir\;r\intnir\:nm «

* *o« •>^T^^T^>^T^T^T^T^T^^^T^x^T^^T^T^r^T^T^T^^^•t^T^T^r^T^T^r^^^•r^T^r^»^
* T^T^l^•r^•.^T^T^v^HT^l^^^T^T^T^THT^T^^^^T^Wv^T^^^^H^^^^T^T^T^WT^ *
« * * •
^ »t« iri iriiiiiiiiiitriri rtiitiitiiiiiii «
« « « «
« * v^ * o o o o o ~; o o CD o o o C5 o a o J o o o o o o o o c: o o o o o o o a «
» *cj* j>inininininiritnininininu>iriininif»ininintna::3cc:ocoooaoooo *
tf V ^ !> ................................... o

T-< r-r r^ T^ •iM T-l -rt T^ -rH T^ T-^ l\l IVl IVJ t\» l\( t\l «>J l\l IM IVI <M S"

» —^ t^^^^T^r^^»^I^^HT^r^••^r^»^rrl»^•^^T^r^x^^»-^^^»-iT^ V
1? i> u T^»^T^«H^.^T^T^T-f»^t^T^T-^v^T^T^^T^T^r^T^T^T^T^T^^^T^r^T-1T^•^^x^T^T^T^ »
>» si> lii «
» =i :S »
» * « *
4 « O «
>s *0!!i ^o^^<I>c^OT^r^l•«l«rx\vO'^«o>o^^r^J^n'^x^^o^-a3t^a•^^{^ln^r\'0^-3D(^D «
« * — * t^^o^t^o>aoc:lOC30oc3c::^OT^I^T^^^I^lT^T^^^I^x^<^J^^JrM^\lr^acvcvc^J^v^cvr'^ *
< WLLX" c^t•^rlrl^•^^•sr^r'^^^r^^r"T^VT"a^^^'q's^1r'<^<J^"»"»'ar^^^^^rT'^vv^1 v

« * >> «
* a Sr. i>

» « * <t

G-101



* « * «
« » ^ «
* « * «
9 « « «
* * * ^•w^ * r» <^ fvi cvj ir» :o in <> c^J'•»^ «3 oot'-r< c^ ro « rv u\ o> CO -B^ K» <) <o « «n o lO^B^ »
* r-^c\4Cvlr^^^ocomrM«?o<^>co^nc^ •tHo oo-rHcoao-o-t-faom-o Do-«r-<rrv4inf\jr^ *
* * 'Z * o
* ^fvjvor^r^ omoj-ocoor^ino >ci oo n-MOJo TH^r-^rrvj-rHtMco oooin-ocovoco »
* a* oir\r^rjroeof^'»-'«-ir>i^>0'0<o»n'*tOrr'Oifveooo»-»<MK>^'»r^\oooc\i'»»v «*** ^ iH iH tH -i-l 1-1 «
* « « 4
« « * «
« « 4> «r

« <>inO'<Hr^<>^T-iu>T-icsoO'rH>otATHrsito-^roor^THOwcvi(>r^ooOiHrvp^r^o>p^ n

» «v^J> '<-l'r^'r-4r-)'r4'<-10JOJ(VTH(\l<M(V<\irS3CVIt^K>K^inC>Ji-(i-{'r-l'iH'iHrVlr^ *
* * ................................... «
4> # « «
« 4 « «
« 4 « 4r

* *z* TH<\jmKiTin thoo oo>ctrioooop^r^r^ir\m ootnroi-toco f\iiHoa?r^ cvir^co *
* If ^ ^ r^T-^T^T^T^T^oo^c^ •«^oaaac^C3T^1-lT-(T-fmr'^^\lr^J^^JtvJ^>.^^^^^o^OlI>lI^lr^<-^ *
* ..••....>...>..«................... ,>

» « « ]»

4 1> « «
* * * #
* • * *
« « « (I

« 41 » «
» « # c^t»llncM^\^(^l(ou10K^r^^-^•-^^ou^r»»oD^o^^•r^o<>c^^^^u>^^!^^a>oc^^'l^<>ln »
* ^v^e^o^i»lK«^e^<>••^^<3fve».<^^v(>•«o>afy^n^»-^l^CJO^^cc<<3^^if^c^o>p^f^l *

* UJ «t * 1-1 w t\| CM C\) (V <\j t\l OJ CM >
* * * * i>

* * * *
* * <t tt

« _i * ^ « incor^oo-<»-'<3-p^'rr-rorMi^rHr^-<roo'^r^r^fMrMmmfMf^t^ ao-oojoao at^ >>

*i:#o* <j

* lU « *
* z * * **•»-** «

pMOOCMT-iotn-^ Q-'Ti^rn'j-or^'O oin T-ifOOTr-o^oe> T-ivor^^o-OTro^rnf^vOiH «42f*i« 'r^ooo^~T-tr^^vJ1^0ln^olnr^^o^vlc^o<>c^oof^<^^^lno^o^o^o•r^fM^oococ^ »

*cj»-«* ....-....-....«•-..-----....-..--.- *

* LL ?I » »
* O « * *

« » *
* CL « * *
* -"I * * *
* * * *
* « * oooooooooooaooooooocooooooooooooooo <
*tj*(M« inotr\oinoinaaioinoirvoir\otf\oir>cjtrvoinoinoiAoinoinoirioir\ *>*— » <t

* — * * *«UJ«t» iriiiiiirri iiiititttiiiifirrrriitti -f

* ocooooooocooccoooooaocoooooooaaooao *
»«<>i_« oinoinoir\0(notnoinoir>oinoir>otnoinoinotr\c'inoincr>ino(no »
o » -"J ?t ................................... tf

» J? 5> •?

V ^1 » *
* * * «
* * * #
* «i « : (_i >w ) I o ; >-_! ' .. «_j lj , ' u-' 1- > '- - '< > *—

'
'•-> 1—' ' ..' L' »

* *<M>> Lr\ininininir\inininio. intnininu^u>;ri'.nir\iAin!OtniritninoooocD^^^ «
* 4>o» - ......... «
* CM{VCMC>JCMrvjfMrgcMrjrvjrvjfMfM<MrM(MojrM^rvjr^jrvifM(Mfvr^fOK>roroy^^ *

* * » ' «
s» lllllllllllllllllllllltllllllllllll ^
« « « O

« * u « o o a o o o c CD o o o c o o c o a a a c o c - ' o CD in io in ;n in in IT! in in «
S> ................................... i)

St » -.t IM IM IM <M IM IM IM IM IM IM IM IM IM tM CM IVI IM (V IM IM IM tV IM IM (V) IV <M IM <V IVJ IM IM IM <M v

V 9 t r-tr-^r^!^^r-^T-^r^<--^^-^r-^r-iT-^r-^r^r-^r^T-^r-l^r-^r-^r-^r-^r^<-^ V
!> » * S>

^ * if

* •» « , U
« « * *

* » # rn 1*1 ("A ro r'l i»> la- ^ T»- TT ^ ^ Iff u\ in in u> 111 a\ tiv in til so -o <j « >c *
V V LT I? ^ST^^V? ^ M^"^^M^^V^T"^ ^ ^VrM^V^V/ "V^NT'V'^V ^^"'JN.'^ NT^W V

* * >> *

* « » «

G-102



« * » «
« « «
«> « « *
« « « *

« >> ^ » ^^^or^^rocootnr^or^v•^^ln^^oc^lr^^^^^»-^o^^^ll^\'Oeo<>ro^^^or^T^^o<»t-l «
« •z* *
« « " « tn'tH(\i»-t'ro^r'i-i>oeoocoooir>K^orvcvi>of\)<>'*fvic>'»-»-io<>in'«-oirveor^ir\ *
* » or « triirirOT-toeor^r^>or^ ooof^r^oocoooi^<o<\ir^<o-«rLr\voaor^o Or-»-<T Trr^r-^ o
«««'r-l'<-l'r-lf-1 -ri iHtH «
4 O « «
« « « •
« « I> «

o » ^ » -T -ir •»-< o o^o>cj>ooooo>ec'cr)>oniu\u'\u>a\ •-I'^cjcj'vrio^cocc'^mr^'i^ »

» *t_* ................................... ^
« « «> «
>» • * *
9 « 4 «
* C1c:^txuc^cx<ct:•»t^xt^»ec^>Kl^»tVI^l^^^c^^^t\t^»-f^c\c.-tf^ »

» i> ij rv^t\lw•^^T^l^^c^Jf^lCMfvl^M^>oDccT^ocJOoc>c^»^•r^»^^^r^^'\t^l<^l<^lc^ll^r^l^^o >»

« *-<j» i>

i» « 4 «
* « « »
O » « «
« « » «
* i» « »
* * «
9 o « c^c^c^c^(^lr^J^^^€»c^lnu^eo>T<>o^^r^I^lnc\l'rrlc>^-»(\»oolf\^^^(r^fn^^^><^^^^ «

a^wj.* »...•»...•.....,...»...»......,..,. If

» wv^xt c^^nlneo^^oc^oc^o^r^l^'r^cocDr^c^ocrnocol^. opvT^o»oDO>ui'iH'riiot\irn >f

••J -SLtf ^^^orM3JaDTr^or'^•<J^«-oo^^^'^^o^\llI>oo^>t_JC_)tor^f^'r^'^^o^ococ^'r;>TT^c^co

» • (1 » *
«> 3 * <= «
« * <r

J _i«-~j> morMr^aom cor'iCMO-^'<rco>of^ i-toooDr^oir\<oro'<roin •^^t^-oc^lr>OT^OL^ «

« »— * K^t\lC\JT^f^T^»^^T^r^T-^T^.T^T^•^^tv•l^^•«^^^»^r^-^^T^•^-^^^ »>i;*o* • • ................................. «
UJ * >!i *

!> — * « *
*f— «'-* T^T^to^<J^OC^Jtooooaa(»rvl»^o>r^^otocvl^^^^oo•^-^c>^L^^^^o<>t^4r^I^•^^f^J »

»o*-<3* ----------------------------------- »
» « « •«^VTr*•«-•^r^*•«•*v•<T'r•«<r'lr•«•*•<T^^r'a•<^•<^'S<»<^«*^o^^^^r•<^- ">

« u. * * *
« o * * «
* * :? *

* < » « «ox** *
* * >f oooooooooooooooooocDocoooooooaorsoooo *
* u«!cv«= otnotr\Oinoinoir\Qinair\oinoiAQinoiriOLrvoiAOir\OLncir\oinc »«— i*!— * «

*c/J*_J*! ^^^^^o^^p|^^^^^I^lt^^^^MTr^r*•<r•<r«••^•^'r^^f^r•«f>»-^r•<r•^^ln *
9 —• 9 <» «

LJ <> I a I I I r I I I I I r I I I I r I I I I r I I I t I I I I r I I I I I I «
* ic « <t *
« *T-(<« OCnCOOOOOOOOCOOOOOOODOOOOOOOOCCOOCOO #
* 9 « u^oinou>oinoinoinotnoinoinoif\oinotnoinotri oirioinoinoin *

V if V
5= a » «
» « * *
* » * »
V V V - l-> !_> l_ (_J 1—1 »_! l_> 1.-' UJ l_' l_' C-> U- i_ ' - l_l >_> <_J <_ l_J ^ '_! W

* *o* «

« *_)* T^T-^T^^^•^.^•r^r^»^^T-:T^T^T^^^t^THr^T^T^x^^^^«^Hr^T^wx^^^T-lT^Wr^ *
9 ft « «
« «i« riiiiiiiiiiiiiiiiiiiitiiiiiiiiiirii «
« * >» *
« <t * -.-i a cr; t; c; n -J ooooc;oc;oc:ooo'3—td'^o'zioooooooocjo o

=? ? v\jtvitsiivi\jivjt\.M\i»\iiMivi(vtN(t\JisJi\jt\iivj<NJiMi\i<vitMVvjiM<viMC\J<M<Mi>Jr>r\rir) 5=

o T^^H^^H^l^rtT-^•r^»^T^>-lT^T^t-^^^^T^>-^Tr^T^l^^T^•^^T-l^-(»^T-tT-^T^T^T-l•^ »

i>

^; ;i «
* O !> «
1» * * *

"? * » *
> St <! ^^

• :> > *

G-103



« « « «
a « « (>

« * « «
]» « « «
* * * or».t^o<•ocv^Jto•*o>*»^ln<o^^<>;V^sD>o.«^«^r^'»^n*acO'^f^l<>r^«^'Oln•«^ *
« ti ^ r> <rrM^^>ocoo^co<E^^corvJOoaTrl^^^^f^T^c^<^J«-^vJco(^aT^T^r^<Il(^^LnT-^^J-o^^ *
* c :^ e ---------------------------------- - u

* * * *
« « « i>

« » >

* 1}^* t^c^J^^J^^lc^Jr^Jf^jr^JcvirM^^J(VfMCM•I^»^•I^»^fV!^v^cv^^^cvJC\J^^r^>^^f^
« • «
* « * *
o « » «t

* * << *
« ;> ^ 3 c e e ?» iT <c ^ t- '.X t*" •« 3' f 11' ^ (\ f- X i\ II' :n a» 'j> (\ rv I" c :>

« ;^^oc^lC^a:r^•I^^^r^T^T^(^JrMT^^^^or^J\ccoc^c>c^^^r^^OlJ^tnoolnf^ *
i» ti-^a u^^o'3c^c^c^c^^>o»c^^>c^c^c^c^cJO^ODc^oac^T^ •t-»-TH t-« ri f \ rvi t\j t\i iv r-- f
* *<i* if

6 «r * li

* » «
4 * * a
* * • *
* U J> si:

« « * *
* * » <r<r3^uo^o<D^n>oc^r^^>.c>(\l'ro^T^r^f^<^lt>^r<^Jt\llMooln^tlr'llI^ti^^o^|^^^la3 a
« j^Kip^'ric3{VO>orO(V!2:-<r»^ oi'^' tr. » 'X tc, cv (V •«»• ir. <?> in -ta >-i <r *
l>»V_l-* »-•-•--••-----*•-»•*• ••- •-»•••••-•» w

•> coooo^^^cJ>aDP^r>'T^~coac7»r^cou^r'^coO'-^^^ali•^so^O'T>oJ>r^^c7>CJr^

« 3 « >
* * >s

* jj*'^!* T^rMOr^•l^^^Mr^r^oro^v^o<T•<rco^o•tH(>vo<Jl^(»^^^^oro<>tnT^^oor^^nl^ >>

» ^ * CJ » ----------------------- *
a Uj * i> *
=> Z <• !» <

I?

^j-*'^* (MUA<>f^int^orMrvjroinoaDOOcofMr^'rinofM'*cooc\icoir(covocorvicoir\-^ <*

fkr«X=? ^rM^^J^nr^l^oo^~LnlAT^fvec^^^^^^J•^Trr^coooTrTT<v^^c^lr^O(>c^^o^ocov^ *

*o*<i« ---------------------------------- «

* o « * *
* » !) »
* CL >> <" *

« « * «
* * 0 COOOaOOOOOOOOOOCOOCDOOOOOCDOOOOOOOOOO «

«>-H«f-J5 »

* —• « * iiiiiiiiiirriiiiiiiiiiiiiiiiiiiirii
CO * *

* ooooDcr.ooac'COOtr'orjooocoaooocooocDoocro «

5t 5-<a» ................................... :n

.-S St !J »
s s> * «
a * «r =?

W V * _i i_i t-; i-J t_> 1-- I- : 1-J >.! l_: L_- I t.j C- _j -^J _ L.) »
« j^cM* IP. inintniTiLnintnininiAinir, irtu^iniTiO^i/'. inirvinintriininin i>

* *o*t 4

» »0* •^^^^^•r^•I^T^^^I^^^I^T^l^T^T^^^x^^^•I^T^I^^^»^^r^»^T^WT^•I^I^•^ *
« i>

I !> ^c^T^I^»^r^•r^I^T^•^^T^x^^^•r^^^^^^^T^^^^H^^^T^•^^t^T-^T-f^^^^ *
« « 4 *
« ft > i) llllllllllllllltllllllllltlllllllll <i

* * » *
V :> t-( * o o o a o o o :3 o o o a o :d 3 c —J o o o o o o o ri o o o T 3 o o o o *
* * o * 3 o n c o o c n ~ 3 c r- o o ~i — o c ~- o r :;3 o o r. c.~- — ^ - in *

ft ^ a ................. .......... ;J

f\^\r••\\•\r'\r•\x•\f\f\f\P\r\^\^\f\p•\f\r\r^r\r•\v\r•\r\r•\r\f"^r^\\•^''\p\x'\r^r•\r^\ :
•J S?_J* ^ -r-t ^-t x-l r-1 —H t-1 . -( T-H r-i -r-l T-1 T^l T-t ^-t tH T—( ) ^^ T—1 ^ -s-H T-* r-1 H -w-* t-» -r-* ^ »-• ^

i; l? ':-^T^T--^^t-^--1t^^^--tf^T^---^T-^^-^r^7H^-^T^T^T--1T^T-^fH'-^^*-^»^ X-t V-l T-f ^ T-t T-t T-r

» » * *
* * « #

<> «t » cj cj cj o cii o e3 ^ ^ -tH r^ v-e -r-t ^ tH I^ <M (\3 ivf {V i\J IV rsi <M (Ni cv r'l f. !-> f \ r\ s
^ LI- 7 LJiLJiaiu>u>utuiaiu^Li>Liiu\uiLS\u)i;itLiiutu^.ivu^a\u\U)>jiu\uiuiLituiu>uiuvuiai ~<

S! ft '_i VI »o r''> r-A r^. r'l r'T i"^. ro r^i r^: «=

* it *
^ -'-

« a * *
««4t#4t«4>4i»#«4i««4l>>:><'<ta£[4!»i^4tO««a'»4i>>4»i9>i>:><i4i»i»it::>

G-104



« 41 <> 41

« <C> « «
« « « «
« « « O

4 *^j> T^^o•.^oo^^<>^^^o•<rOJeoT^ln•<^lr>^^c^l^o^tnecLna•l^T^c^^oc^^^Jr^^o^»•lr^^ o
« ST"* «

* *£r« ncTicc -.-ir^mcof^iri -thooo r-.i'^cnoo cofvo-^ ooaavoinot^ <oec^oinKi-^r^ »*** T-l -rH »H tH ^ ^ ^ ^^^^^^^^^ 4
4 « « «
« 4^ >» l>

«

* c^o^o>f^^^or1tn^n^^•l•>T•^T^^^^^o<^rl^^J»^rl•^^•^^^(\l•^^cJCD•«^rl>0'0 o

« t>

« « :> «
>» « i> «
* « « «

» ov^fli l^r^r^<o^^lr^ooo(:^c>c^c^^^t^t^c^c^c^c^oooooc30^^^-!•I--^T-^r•lf'lrvl<vJ i»

* * <» U ................................... if

« « « «
* * » «
« «• 4 «i

» « * «
* » 4 !>

* « < «
D « » 0D^^^<\lr^v•ao^^u^^rcoT^tIJa^}r^c\^^--^r^(^^c^r'^^o^\lU'»c^l^l'Tp»-^o;^Jr'\I^r'>^t\l »
* o * x^ c c xi K cvj O'j <£ c: r<> -"^ in iH -c- sc «^ CT- cn to ' «^ *«»5tjL» ................................... «
* ^ t) Olna•I^•^^^or^<^f'10ec^lx^^otDc\Jo^nr^cD^^4(^J'Tr''^•<TI^T^r^•Tor^lT^^o >>

* ' V VL ^ cOL^^u^ooo(_J'^srr^e^r'1•<3-r--t^owocJtJl^col-J<-^•r^^^lwc^CDo^'-^^^o•<T^o ~
»yjst *' 1-»r^r^T^r^c^^c\l^^r^<-^ T^T^,-^r^•<^ T^T^T^l-^.^ w

<
* 3 « >> «
* :> !> a
4 _»i>'^o ^fn>corMT^^ooao^^co«c^'^c^JO•^Trm^o•^c^'C<)^nT^^xr3-^J>,c^^cl^•^^(^ a
* <3*i« T^o<>co^o^oooMT^^o oco^o^^tnln^^r^r^^^<»c^o^c^^o•^r^<rMrn'I«^
* h- f ^ « ^^rfnl^f^l^r^lr^lr^JT^•r-«•I-t•f-^T^-'•^^•^^^^•^^I-^T-^»^ <-! -.h ir-i xH -r-i -wi •r^•rt1-^r^^^r-^1^ »
*i2:«o« ................................... «
« UJ » * S>

* z » « "C

«t— i*^* r^^o•*lncM^l^o^nln^^c^'-»lr>aa30ococ\J^~*^r^of\J<Ioo^M^^ooo•I^(>T-ll^ »^ir^x* ^ln^o^~^•«Or^^^•^r^oo^^1-^^Joct^f^oo«y•<rr^X'aD^•Trv(T^c\IOJOo<>r^>o 4

sfU'f-el'* ................................... a

» a. « => >j

=» O j» <c

a * 3 :^

* CL * « V
* <a « * *
* 5: * >! <<

* i> s ooaooooooocoocDooooooooooaoooooociooo 4
>>(j'.''(vi« oinoiAoinoipOLnoLnoincDinaj^OLnoLT. OinoinoinotncinoLno is

.>.-.:^f-a

« •— * « *
«iUJi>i4 iitiiiiiiiiiiiiiiiittiiiiiiitiiriii 4!

* *«-(!> OOOQOOOOOOOOClOCOOOOOCOOOOOOOOOOnOCO «
* tnoinc?inoinoir>oinotnoii>otnoinainoinoiAainoinoif>otf\oir> *

V f<j» - - ......... ....... 5
« wc^/^^ltnrn•^>Ttnm•«^or^r^tneoc^c^ooT^^^^yl<v^or^vsrL^ln^^o^^^^cecc^ >

! 5" IS

9 -3 *
a V r> 9
* !> * *
» V 4 .-J t_' I.-' t. i *- -.1 -.1 '„) t_' ... l_» _^ i..,' X..- l_i '.^1 l_' -J t_ l-J ^ 1.,.' L_' »

* *o* *.

* 40* ^^r^^^,^T^x^^,-^T^,^T^^T^T^^^t^T^r^T^T^T^^r-^T^T-t^.^.--;r^r^r-^>^t^T^ *

* » * 4
« I 4 I I I I I I I I I I I I I I I I I I I t I I I I I t I I I I I I I I I

*> 4 » 4
4 4 .^ 4 3 tj ,^3 o ^3 r! o o 3 o o " o c: o o o -t; o c;i rs 3 o o r; ~ CI- o ri »

4; i-tt^:; i"ic"ir"it-tr\rtPifir>r'\r\r'ir\Mt-»r'vi"iririr'»r\r')r\rir'ir'ir'\r'\r'>r'ir'ir'\rir'iri "

4 «_14 'r-.i^i-^.?H.»^»-^TH^T-^T^*-l^.-#-'-^T-S^-HTHr-^TH.T-.*T-!rrlr^i-^.-iT^tH^ .ii-^ 4

4 4 4 4

4 4 4 ft

4 4 4 4
4 4 34 •^c~vxc^OT^r^lm^J><;~^x':>o^r\^o'rx^<!^3?a»OT-^x"«^"^;no'^s:3>o 4
4 4—14 r»» -(r '5- sr -o- >?- -a- u- ii\ J\ u\ a> ui J-* irv ij\ iJ> -c- >tT >o «a -o >c >o A--' m) -cr »

4 4 O 4 "^1 ro rn ''I r'l r'l f i f-, ~~i ~"i r''" ro <
4 4 >> 4

4 » 444444«444444444444444«4444444«4444444«44444
G-105



» * > *
i> « « >
« « « »
« 41 « «

tf *
0 (>fOcoln'rcolnc>oo«cna^ln">ra^^cvJ^o•«<roorvl^roa:^^<oc^r^eO'C><>o>^^•t-|
* »£r* l^^^cwt^t^o^T^co>c^Olnl^^^oor^oo»^^o^Jl^c>'rtOT^•^^wttlr^cv•v^^locc^^ln *!»*>» ^-rH-r-fi-lT-lt-lTH -rli-tr-lT-I^THT-ii-lT-l'r-t «
* * * >>

« * « *
* « =! »

» * ^ * cc CD r\ ^ ^ ri (\j ri CXI CM {\i (VI •r-i «\i cv tv «v <vi c\i >o o u^ oD iM cvi »rt ^ o t_> j»i »
:^ •r^w^^if\JC^iC^J^v^^^JCMr^lcvJCVJfvi^^^cvf^JrMCMCv^^lCMl^^^(^Jr^,^T^ca «
* »SJ*
A 4 « «
SI » * «

*

« «^oc^J^^^Ol00cclr^o•^o^n^ooc«^olrslnt^^lr\vr^l^<>e^o<^u^v<o^osr^•^o »
I? f ^ "J ^\lrMO»c^c^c^c^a^•I7^c^aoooo^c^c^c^c>u^u>•^•^^«^loo•^^oc)o•r^T-1T-t•^^f'^ ?s

* i!!<T« .................................... -

c i> * •<r<f^^rTr•^'rTr^ALr^lnl^^u^u^^r^«»f«r^T^TrTrTr^FT^•>«'f«^•vv•^^^ >;=

« « >» ii>

« » i-

it S). ^ St

* # * *
* * * «
* «t * I>

* » * T^^oaJT^a3^^^«^^^^^or'lc^^\l'r^«^o^^~~c>c^a^«r^^ou^^\ictiu'><^>p^c2^\llJlco^^(_) »
« « « rr iTi ffi 1^ c -IT* a c^ cc a -th <3 ^ o 1^ cc ;rs ir> ^ «V«*-L* ................................... If

^! ' » II. ff .H >o (3 vo c^ <M ui r'l r^ (M CM (\i UA in aa u> >o o (J T-i vo ^ •l^ •r^ o
i>l/)>> « T-li-lvHtHTH ^v4THT-lTHTH'rH i-t^-trH't-l^ T^T-iT^r^r^»^ i-t^rH^t-tTH f
* • « W *
« 3 * * «

^.j^i-^o w^<JrvT^f\Jc^ln•^lneo•^^^lr>>o^^T^oorv^'\lnr^J^O'rr-^r^•<Tc^^^Trln<oc^^-. i>

* <t*i» <rrMl^Lnu^^rT^T^ac>(Jnc^lr>lnln'--'•^^r^o^^T^T^T^^noc^c^^^^J•<T^
t- It ^ p t'^ r'^ (\ tr\i v<i (\i c<i r) t^. r'^ t^. tn r^ ^ ^ -r-i »#Z«a*

» UJ f <
a z * « «

*»— >>'^<' a^or^^o«»o^oc\l«eoc^^Mr^c^l^r^^OlnfMr^^^l^^^Mc^(^T^^oa^^OT^r^^^rooOl^ «
:!<z>>X<' c^(^J(^o^^CMtn^o^^r^^accOTl^ltr\co^cr-~•c^<r•^'^-^CM^^o^nT^^w•^^T^OsirvJCC3 *

-:C_!«<J* ------- ----------------------------- i;:

* LL J> < »
» CJ i> « li

6 * W *
*

* <! >> f *
* T" * « w
si * s> oocsoooaoooooQaooaoooocDoaocaoooooco *
*cj*c\)* LX~icin oinoinoiootnatr. oinairioiriaiiiair<oinoir\ainc;nox'iOLr'. f

!):

ii -T ii <i« o^o•r^c^!^^J^^^o^^t^tu>^o^or^^^'X•^oO't^aOv^T^rvI'^^J^^^^'9-•^^AJ>^ox^ *

* — * *
LJ « I I I I I I f I I I I I I I I I I I I I I I t I I I I I I I I I t I I I ^-

* t/J => * V
it sf c o a o c c o o o o c o o c; o G c o c o c; o c o o o a o o o a o o o o <>

* * *h- js oir\oir>oinotnoinoif\oinaino'x\c:»Loomoinoir\oinainoijic:ina *

« o T-t rvj rM ro T to in -o c r- crj f£ c> o a o -rJ ••n rvi oj \ lt^ <: \o *

V V 5?

f. If 9
W

!> * * *

* !*0« ................................... *

* *_!>> T^T^r^l^^T^r^r4T^^^r^^^•^^T^^^T^^^T^T^THr^lHT^T^^1^^•^^•I^ *
* * « *
if if \ tf t I I I I I I I r I I I I I I I I I I I I r I I I I I r I I I I I I r f

>
>!! « ^ * rj o w o "J o o "".J o o o c: o z: '3 :3 —> zj Z' d ^ Zi ~ d 3 o *
» « <J » in c r o c rv' c: :r c- — c; c 'n c; . -; — C-- ri o o -

;:- c :, «
•5 O^St ............................ ....... *

V s.- r-^t-^^-^T-^T-^r-^T-^T^^T-M^-^T-^•r-^t-^'-^•-^^^--t^•^^t-^T-t^H^r^x-^^-1^-^ V
» <t *

4i » IS

« a 4t

1) !>.—•* .-^ r-^ ^ Ttr a- =a ro -o cc CO c/» c^ c> c> c> i> u^ CJ^ t> c> *

«:= * vJ » m m r", v, rn r^i r^. j'-t r^. m f t r^i ri n m r^-. i^; r-"i m .-^ p't n I'l r'l

it if If if

:> i> * *

G-106



« « « *
St tt # »
O D O O
« O « «
* > * -cr^^o••^t^occoo•*oo•«Tln<«OJVc^<>lr^o^^^J*«^r^C^Jeof^Jt^rn<>lf^••^^^ o
I* *^<t f^^acocoLr\-<rr^in tHcovOcocmtt arHrnmr^ oir\fM-<r(MvoOM-vOco o -t iho- »
* *~* «
« lf^^^v^^^Ol^^cor^c>c^'»^o»^K^^oeo^o•«^^co^K>o^ooof\l«^c^'»"l^^^oeor^c\JC^i »
* a£r* T^^n>otrl^^t^^O'Ol^o^l^^ln'»o^eoco^or^c<^lC^J^oc^u^l^l^CJT^«ov••^«•lr>c^ »^ .-I iH .-f i-(T-iT-ii-iiH'r-i^^'r-i'f-i e
* * * »
a o « «

i>

» r^^o>ca^cc>TT^oot3c^•^^\Jr^»>-1»^CJtJ.^<JO•I-^•^H.Mu^^(Jr^^JO•>Tr\r^tJt> »
« jj^— « T^^^•^^T^^^vJrvfvf^^^vJT^fvlc\lr^l^^J(^J^vJcvJ^urvJfvJt\Jfv;c^i»^T^cvor^ <=

« 9C_« o
» « 1» tf

9 4 « «
* « » J>

f OL c\i>.\-«-r»'r^f*"c:-^'3«->-xor^c\-»tu-'>jC{\-r-i.<\fp»''«^»-».~»(\-«orv »

» ij^«t >\i (\J (\J iM o o o o th ^ cj tL) t_) o tju^ o c> o oj (vt rvio tj c_) o c o ^-t 3
<I ).t<3^: ................................... :)

!> * » 1)1

V :i *
a ^ e 41

* * * a
<i * * a
s * < «

« !> i> rvi IT. cc ^ .x< in ^ t> o iT" ft: c^ ^ ij'i rvi fO *
;tSr.:_L5: ................................... j>

?t -<^5 c^c^r^r^r1U10c^c:20>ccr^Mcv^(vr^<^o•vl^'^c^aDu^^^OTrccc^.•r>f^oc^cD^^ »
- !?tin' ^<\Jec(\J^M<^•r^^ra3<Tor'^lJ^^'^^0'rvt>^>or^'-l0^o^«.toCT>T-llI^-lco^oI^T^r^

*UJSt >? tH.Ht-Ii-1 <-^t-^T^•.-! T-lfHfHC\lCM{\)l\liHiH.rHTH->H •^^•r^ «
>; • >s = li

*<i*X* cz'^r^J^r^JO^^CM'^c>cvJ'Hacoo^^>r\OT^I^C30CVcceoaJOr^•M^^cOlr^^VlL^ »
!> »— D •r^•I-T^.--!r^^n^^pnr^^vK1^nr^^w^n^^t^r1^v^rv^•Vf^r^rn•«^r^J(\l^vJO•.r^.^^ w^^ijOs - - - - - .............................. tf

-t UJ >5 =? *
=.-• 2 * * *
^ •- t; :>

a iiaxn- c^^-^^oo^CMC^^c<:coT^c^T^oroc^^l^'T^^rnr^033^^r^<^o..:oJT-lrO\c^^^^fv
................................... X,

s> U- * ~ =>

^ ^ V *
» Q. * * *
:> <r * * «
* 4 » 4.

ox'oinoinoinaincir\aLnc3Lnoiriainoir\oinOLrioijnoinoir'Oirio s<

- *

*
>>uj»i:3 iiiiriiiiiiiriiiiiirtiiiiiiiiiiiiit t=

-•:= LTJ * s= «
a s ^ a o ci o o o r c o o o c c c- o c c o c; o o c o o c- Ci o c c c: ri a o a o c >»

:> :>t-i> ii^oiTicinoinoiT'oinoinoinci'inoinoir. OLnoioaificinoincirvoiT* *
S 5I<31J ................................... If

« ;> -=r r^. r^. r^'. r^. ?^ 1^ .~7 ro i^. -"T >
ifi V V p
=;! - 5 a
S !? 3 *
St 5J St 9
V V p . _ c ' k- • •_ —! wj' i_i i_> i_ '_ • 1-' V-.! 1- _ _' ' —' ^ (—1 \_: c
* s> rj Si .n 'Xi u> in in ~ o o o o o r-. o o o o o ;d c cr- rr^ -3 " 3 o cj o 3 cd o o o 4
U 3 'J* ................................... «
St Si 7' « -"a- ^ m IT, IT, LTS LO L'^. Lf> IT, LT. iTi LP. T' •S\ iTl iT, iTl m lT' lH U"> in ir> in LO *
Si s>o* •l^^T^^^r^<-^T^T^•^^T^T^^^•^•^I^r^T^•,^T^»^r^v^^•^^r^^^^^r^•r^^^ s>

<= si_;* ^T^HT^-HT^I^^^^'T^•^^l^T^^^^^-^T^•H'-^I^^^•r^r^•t^l^•^^T^T^ «
* * » «
St s: I St I I I I I I I I I I I I I I I I I i I t I I I I I i I t I I I r I I I SI

S< » SI 9
^ St ,-. * _-

: J —
. ^ ::, -d zi o 1:- o • u ;.3 i;. C5 o o o ;j cj o "D a 3 o o o »

* ats* -orr~iniOtfiu%'X>tnuiin;nu%inj^inininLninininininininininink^ *
V rt^St ................................... Si

?y I? t; t—;T-^^^-!T^»-^T^l-^T-^T^-r^T-JT^T^r^T^T-^x-^t^r-^^T-^'-^^-^^^r^t^ 1^

SI s< St *

St IS i> »
St <i St «t

* !t —. 3 [_> CT tj o r^ •^^ ^ .r^ -iH ;\j tst (\{ «\i t\i !\i ;\i CM i\i ^ ri r\ r'l »
t? UL >t-» MJ MJ ^ ^ ^^J^^^^C>OH_'^^MJ>*J^t^»0>*-'HJ^CM«»^^^^l><^^^^^**-' ^* H_J St

:> t> St m !^ 1^ r' 1 >^ n K> r> ."^i ^ "^1 r-^ [•n ro m «
S: a St

«««]>«»«at«i>«a»4«a«Si«:>««i9i»l>««St4i«l>i»:»44<t«««St^O«

G-107



i» « # «
« << « «
* * * #
« O « «
* * « l^*€\JO^^Hlncc>Ol^ln^^r^<>|•^|»f^so^vJoo>roo^rfV'•.^C^Jr^>©c^eoO'0<^ «

< --------------------•--•-»----.-...
*** T^r^^.-I•^^-»^r^1-l^ *
* * 4 »
« « « «
« 1? << u

» *^i> «>oo^'1K>eDt^c^c^u^^^.^•I^oa•TC^J.^T^T^ooooooT^•^^•s^^'^r^ar^I^<^Jr »

i^t-U ................................... t,

•> * * <c

« J> * O
* !> * J>

<• ^MfOC^c>o>ao^^^oa5C^c^c^l^lnocfn^oo-cln^^c^a^t^r^^O'r^nc^co^^^^lr^{^! >
* <:%^«i THT^rMC^JCV(\l^^J^\lc^c^t^o»o^c^r^^^•.^^T-'ooc^^^CT>c^c^o>^^J(vJT^oc'tI^acr^r^ <;.................................... ,>

* i> > <rTr•*^^*^TrTr^^«rv•*'^l^^cnu^^^^l^•^^. ;<^'^->»'>»-'^->3-'>ir-«''a-'^ *
>f w # *
•> S S; *
« * >;> i>

* * « *
« 1> > «
j> * * a
« 4 ^^lnr>^^Mt^CT>^cor^r^I^CM^^<^l^^or^r^c^c^•>r('1^nl\lODa>•u•^lna^\lT^^^^•l^co o
* * -~ « ^ « o in <> i-.^ ® t3r c^ w & ^^ ov >o fvi ifi CO ^ *
O « * _L >f - - • - - - - ^
u *v^<> ^c7^CMcc<oc^c^c^^oc^u^(\J^o•^o*^l^r^!^^nvc^rvrycc-rJr^•Tr^TT^c^olI'CJ
* - ••!> ft 3 (M >0 C> CM tV r'\ C^ vU (J^ W >3- »r so O !M IM CV -r-l CO 111 CD tJ r-* O ^ CJ> 17> itf

* tHt-i T^T^T^r^ •r^(\J<\lrvl(\Jrv<\^'^1-^.-^(M>^r^r^ >
« • "» * St

* 3 * *
* >S s> A
» _j3!:^i> T^^^r^JOtDco•^^•^•^^^lTr^oaror^^ecr^JInl^\r^>^-ao^^v^T^ln>TC^f^o^r^ «
*<i!S>X* ^ntn^o•>a'Tln<r^M^ocvc^ool^<n^^^c^-oeoosc^rtr>cocoor^ccT^alrLn
•>»— THT-'r^T^.H•r^r^r^^nr^cv^r^Jf^Jrvr^l0^lC^J^vJrv^v^'ll^r^r^^'l^r^p~l^•w ^:

*i2r*o« ...................................
x',

S LjU => W S

*

« ^ 1. ^ fM'^r^^oaoc^r^]^D^n^ocovo^^ro^vc^cc<rcD^of^oc^^^vO•^ooc^^c<T''^ln

,!tO*-<=» - - - ........... s>

IP u. « «
* o » « *
=f 1^ S i>

* Q. * »
i> <I « i> *
* S « 1> :>

* a * ooooocaooooocaocooooooooaocDQCDOoaoao 5>

jS'Cj^rvi* inomair>oinaLnoir\OLrvOinox\OLnotnoiric;ir\Oirtoinoif\oinaLn
>>f-«"

>7"iSi-«* ^o^^^^«•rao•o»or^OJ!^J^n^^<^-^L^Ln>o^ct^^^XlaJC^c^oOr^T^04^J^^ ?<

i-< « « <
«UJ4tr^ iiii iiiriiiriiiiiiitirirriiiiiiiiii »
« L.0 * « ^
» * ^ « o a o o a o o o o o o o Cf c CD o o o D o o o Q o o a o o o a o o o o o >•>

V !j«ai» ................................... :>

« *_J* •«<C'P^rvccaso^<>T-^»^OJ^^lro^^•<r^lJ^Ln^^o^^r^eccoCT>c^ooT^T^^^Jf^ a

1.5 V t< ^
e a 51 *
» * » J:

* * * «
i> c_, i_i t_i i_- 1.. ^ i_! i_- (_i i-J i_j c v_- L-' '.-i t_ ;_' :-J — — 'w '_j _ '_' (.J V

* *ta* ................................... 4
« «t 7^ * in m IT, lo. tr», tr-, lh ir, ir, m m ;Pi \n lp. lt, m m m in iTi m la lt, m m la ir. lo in m in m =>

:> >>oj> r^T^•^^'-^^^v^v^l^-^^T^T^•^T^T^r^»^r^^•r^^l^^^^^'^T^r^^v^r^ *
T^T^^H.^y^T^T^^•r^T^r^.^T^T^HT^^^^^T^T^^•^^v^•^^•^^^-l•HT^T^1^r^ «

» * * «
« Iltlllllllillllllllllllllllllllllll ^

V ? »
* j> th «i n r) J C3 o ~i —

: C5 CD o 3 c? o o 3 3 o o -3 o o o cj rj o c-j o o r: -n o 3 3 o *
« * !j * in in in 10 in tn IT ;n 3 .3 o ci o o a o Q o o o a o o o 7,^ o -:j 3 3 c o 3 cr *
w f/^i^" ................................... s<

V' V <^ V v 'J- T T 'T tlx in u\ a\ lii in in in it\ as is\ a\ ui ui ai in u , in m in uv ui a\ ui u\ ai =:=

s »>_i* ^r^^r-^-^1^T^>-lT-^T^T^^ t-< T-^»rtT^l-lI^T^^•rtT^1-^t-<•.^•^t-^^'^^T-t^H^-^T.' t?

!> :> * *
>'i H >

« » I>

'J !> * *

* « — sr ^ V- 'J <a- V- J> in ir\ u» u> lit li"! in >o <J sC sC vO <o <; ^ o

ii « L3 « r". r^i f i m m r^. m fn r'^. m ?n r^. rn r^i rn ?n -n i-n rn ••'1 f^, M rn r^i r'l »
« <t «

« >> * :.-

G-108



« « «r «
>> « « «
« 41 i> 1*

4> •> « «
« » >> o<)C*JocK>(nr^owoi^'Ocoiriaoif\oeo«or^'»^<'^'00tM'»^o«f^ioc>)j^ri''»H<> «

» » " o or- CO Ovo-ornr^ ^i-(ccnok\co -tHcoo cvTHt^OTrsO fMaar^irvroo fxiiAr^r^ Ovo >
« »cr« ^^Jl^c^aool^^or^a3<;t*^lnlAln«rrolr>o>(MC^Jr^eo«^tn•<rr^oDr^l•^rK^ot^lnr^ «*«* -tH ^^.tH r^«-lr^I^T^•r-^r^•T^»
o « » «
» « >> «

4 >> «
* * " * i-!>r^'^rr^'<3-"* rvirarosonoocrj-^r^-^o -^r^mcoLrtr^f\J^o o-<rr^ voo-r^^or\l a
» *^<> \t)^£^^lf»l^^^\^•>3c^oo^c7>r^T^ooou>•>3^^JCv•-•^oo 00 o •«-« <ri t-i •^r cm -o o 0 >

» ^
>» « « «
« 4< « «
•> * "> f,

f al^^Jrrvc•_^J>t^x<^^cx:\^^^c•-'»l/'•€t:;>^r^»^x'^>»lI'X{^>c•>I'»l^^c•c >>

* c^<^;c^o^<>wr^oor^l^^ooo^^1^t^o>^^t^•^(^Jt^T^^^lno^c^<or^l^<)^n^v^ooD<) o
i) ^ !> ^ooooc:3<^J^^^<^l^^JCM€M^>tJO<3c>c7>T^'-^••^r^•<^t30c^c^c^<>c^o»^^J<\l^vJoo<IJ 9

a ................................... ^
^ »> * '^tt w>tr->3- ^•"TTT «» ^ '^•»?mmir\-^ Tririintr,inir>iriLr!'!r-^Tj--«}--<rT»iTTi rrt^r^ t>

a u tt t,

« !> O 1>

» O i» «i

s» « « «
w * * D

« rt *
f * * unTsococ>Of^^o^^»^«3-^^\^^^OT^(n^Mc^u^c^eD•^r^T^o•r^•<ru>lnor^tnr^^o »

»<iW_L» ................................... a
!> !>.^<r u>DcD^v^•,^c^r^lr^c^lr^!I>u>l^^Olnaf^^<\JO•^'^l^oc^^^cDcolr^lr^^oa^^aQul »
s' • => » o i\j t\< vo CO c^ -tH I"! r'l (\i ii\ r'x rv CD rn ii> r~ ci r» i^i o o o vo <o <)!-( ti\ tM f
V. t <> •rHT-tt-t-H tH^H'tHtH r^r^r-lT-trV^CM(\l^^)^MC\l(\J•r^ T-<CVJ'>H-rH »!>.»<• 1)

« 13 * > i>

* * « Si

o<i*Xi» IXJ'4pn^n^Ln'^-tn^o^r^cM^^^^o^c^a3r^u^<J<XIC^•^lr\^ocooo^^ »

«i^«0« ................................... u
:!i UJ « !> I>

* 2 » « #
c

*-!?=jXs ^Olnccco^^^oc>f^^occv^^^•I^or^^^^~-cooc^wo^oo^^•^rc^co^Oln^oc^eOTr^o *
* O*^ * •*^r<T•<r^r<*^^ro^^rvJC^r^aooooooT^aT^^r^^^^rvlrviODoc^c>cocc^^<^I »
»c_:?><r.-> c,

4= Li. !> :l i>

ft CJ * 1> !>

* * *
•> Q. a * *•><!>* *
:> -r: « * ,>

« « * COOClOOOOOOCOOOtnOOOOOOOOOCOOCCOOOOODoocfM* O-noiT", airtoirioinainainoiriOLnoinoinainainoir\oir>t3inoir\o «*—•«»—*

«UJ«r« iiiititiiiriiiiiiiiiiritiiitisciiti e
w CO ~ « «
* #tH* OOCOCrjOOOCIOOOOaOOOOOOCTClOOOOOOOOOCDOO *
« 41 Lnotnoinoinoinoinoir>oir\otnoir\c>iAotno»noir>otnoinoir»oirt «
!? V-<l!f ................................... SI

* >»_i« Trw^l^^^o^o^^rvsocco»c^T^THtv^vl^n^n<r•^lnl^l^o^f^^~^<C'0»<>oor^T-^f^^{^l o

» s 3
-T- ^ if

W 3 >> *
* * * a
f V J> I. _l ' . _^ I. I 1. I L I ;.. LJ ;.. ' i_' L_i Lj l_l l,.J l_i <-> v_J l_i LJ .1 L i_' (-i •_' w

s> *0* ................................... »
> '> » r.p lA lo iri in lo in lO in <5 -c ^c vo -o vo >o xo >o o <) >o ^o vo no >o <o -c <o ^ *

xr «_13 ^<^T^x^^r^T^rHT-^•HT^T^^T^,^T^.^^T^^^r^v^^T^r^•^^T^T^•rJ^,^r^ *
« « «t «

I I I I I I I I I r I I I I I I I I r I I I I I I I I I I I t I I I I 1 ^Of* o

i> ^ >i ...................................
* x» _j * .^•t^.^T^^^r^T4T^»^^^T^>^^r-eT^<-^»^r^^r-t-^I^^H^»^•r^T^T-^^T^^r»»^T^^^ »
p »> I? THT-^t--(T--^^-^T-^»-lr-s^^TH^T-tT-Ht^r^T^r-^^t-1^T-^T-^x-^T-^T-**H^ v
c <j w »

» » # c
* * * «
s Cj --i ^c^-.T)c^o-HrM0'rln^o•^=co^o^^r^4^o•«•OJ>~^a3c>a^^{V^O'r^n«o^^aD^>o
» ^^r~r^^^a^'lJct:^x^cceGC^^I^cu«IC^CJ»c^c>c^C3^<>c^c^c^oooc>aooooo.-^ »

VLLi? »4J\tJNO>4J^vt>HJ>0>0^^>0^^^ >0 >0 >ij ^ ^ *0 1^ f"*^ ' I ~^ > 1^ 1^ V
* » o « r*! r^^ ro v> i<i t>n r". rn ro r''! r'> r'! 1^
f.t f, if 1}

G-109



« * « «:

« « o >>

« « « 4c

ft « tt «
* tf it »^r^cccMr•^rttn«^t^K^rvo.<^rn^o€^of^Jo^o»*(Vlo<rc^o!••^^^ooln<^i^<)« *

4 - .................................. ^

* *q:«i o^l^»^0"^ooooc^acccr•c^r^<;lr^'rI^ln(Vl^, '^o•r^ocD*T^^r^l^^w^^^Jln«-^ **«* t-it-jt-i fif-i-rH -i-i ^ »-t »-i a
« <k « «
4> « « »
* « » «
d >> --^ * lno^'r^ooI^^o^^Jco^t>cx^v3Tr>c^oooc>!n«>o^-*^o>^or^r^f^c\)r^ !>

* f^^i c^OT-^•>^^u>u^u^r1•<Ia3<J>c^c^o^^•l^oot7^^fo<\J^^r^cJaL3c^cJ.H«-)r»>^\J ?t

» * o ................................... a
« « 4
» O * *
* >! li «

* L^^Inococ^•^^•.^T^a^^r^^^^~^vc^ro^oI*^x^oa^c^^^o^^Jocr^c^c^coccc^l^c^ »
5iw«t cor^r^^oc^ooo^^J^^}cv^^Jcv<^JC^ooocJO«\^^•I-^r^T-^cJoc^c^(>t>c^c^{^^^VI

* *<5SC .... ............. .......
CO * *
^ *
a o ^ i>

« * #
t 3 l!< t:

» O *

^sff^-ua - ........... .....................
« jj^i;. .^•^u^t\Jt^l^<or1^ou^cc^ca3C^«oo^'^'1<c(v^vrv^c^^wco•<r^^•'rc^r^oc^cco• ?
i> • a CJC f cj so tr> cj r'-» (\j i> t> <\j ^ t*! cv CO CO 'T ^ o» 11^ T-< (VI -rt 33 CO a» p \ >o =«

ftlO^ I> -rt iHT-t^iH tHi-(t-I,-I '^^CVirMCV/CMCMi-li-lT-tT-t^'r^ *«•»:! :>

* 3 * * «
* * # *

J <! < X * ^MC^coo^^^D^OI^l^^o^^^'7^^^M'-^^o^o^c^^^<JL^To^^<> -r-imr^ a^^r -rHrvj^o *

*if«0* - • • • • - - • •

« LU => » :>

» * * *

av^•I^l^<3r^r>-^oI^c^^^^oo^o^^lc>c^llnu^o^l^^r^oc^r^•*^o•«-^c^l^Clnof^Jo>•l^^ *

^Of-aO ................................... !j

'> u. '> " i>

* O « * i>

* * ij !l

* O. o * =>

!>

* 5: « <« *
* « * OOOOOOOOOOOOOOOOOOCTOOOOOOOOOOCOOOCJC !S

* oxiCM* tnoinou^ainoiAOLP. oinoir^aiTiOunotr', OLnoinoLnotnoinoj^csiT'i
f,

*^*«i!> l^•^•<rlr>^n•oc^^^^cocoo«f>oI-^^vlcv^^^^<roL^Ln^o>o^^r-^-»«o•f^ *

«UJ«l<' lllllllllllllllllllllllllllllllllll
> (/3 U «
I* j»thi> ccaooDoocooooaor-zOooocrcoooDoocoooooo •>

>»9oi— ti alnot^^o^nolr^c^lAou^Olr^OlflOlnotf^o^rlOlnciX^otrvolnoLnclll^a *
» w <; tt ................................... 1)

w w
W !> » =>

* «t <I *
« a » «
V V f i_ t_' — v^i ui t_> i_! i_ (_i —J w t_' •-

• <_' i_ '-J -J ^ ' (_ v_ i_ (_f !_> «>

* *o« - ......... ....... ... .. ....
» SO* r^T^r^^^x^I^•r^I^T^T^T^1^l^•r^r^r^T^•I^T^r^T^•^^T^^^--^l^I^•I^ ->

« *_J* ^^T^T^•I^r^^T^T^x^^^T^T^T^WT^T^W5^T^I^T^^T^T^'^^r^v^r^•^»^^^^ o
« » « ft

ft ft I « I I I I I r I I I I I t I I I I I I I t I I I I I I I I I I t I I I r ft

ft ft ft ft

ft «T^ft c3oaaaooaooc3oooac;oococ3C!C3 0oooooooaoc30 »
ft ft CI ft in in in lo in tn tn in in in lo tn in in o o o o o o c. c o o o o r- c cr o D o *

ft --iw>ft u^u»u>u^u1u^u^a^u^lllu^:l\tllu>^lJ>^J^t)-o^•*>^^»tl^u^o>4J>4J<J^o^^^Jo^^J>4J>tl s
ft ft_Jft r^•fT^T^r^r^fH^TH•e-I^T^-4•^-^-^-t^l-^r^'H'r^^^»Hr-»•rr^T^T^^^ ft

M ft ft r~1^-^T-^T-tT^v-IT^T--lr-|T^^v^»—1^-^T-tT-^T-^T-^'-ll-^T-^THT^t-^'—, T-'T-t V
ft ft I« ft

<-

ft ft ft ft

ft ft ft ft

ft ftQft 7Hnjf^'<rnvO'^3C>OT^rvjrO'^;nso>^,Ti<>o-'-tfNa'^'^j>-0'^'tJOsOTMrvj'^^in ft

ft ft o -r-t -r-) -.-t »-? -tH th -r^ r\i IV IV tv tM <vi c\j t\i t\3 1N4 !•) r"X ri t'\ t»i t»i »"> r»> i«i ij- ^ v ft

ft ft LL ft 1^ 1^ 1-^ 1-v ,^ l-v 1^ 1^ (-^ 1^ 1^ 1^ 1^ l-v i-^ 1^ 1^ 1^ 1^ 1-^ 1^ 1^ 1-^ 1^ 1-^ 1^ 1^ 9
ft ft (J ft "-v f'l r'> ft f's r'1 ~^ r''' f > r'^ f'. ^^ f^ ^'^ m fi f i t^t ^'^ f \ r'A ri k> r > f^. r'^ m ft

* ft ft ft

;> li i>

ft ft ft

ftftftftftftftftftftftftftftftftftftftftftft^dftftftftftftftftftftftftftftftftftftft

G-no



>> « « «
« 4 >> «
4< » a «

« « #

* >» ~ * - - t)

* » » w tH T-^»-^»-^»-^1-^•^-fT^
« « 4 o
* * * «
* * * ;»

« * <t r^r^^cofv^r^04^oc^o^corvi^oo^^JLnT^lAr--^o^n<>^oo^^o^OTro^J•^»^r^o•« a
9 5» ^. > CO T-l t> CT> r*! CC' fl «3- M- <3- -"T t^> Cr C> U C_) CJCr Tr^C^4^H^\Jr^1-l^_)tJO»-^•r^ s<

<= c:r\l•r^r^•.-!»^c\lr^fMr^l^oI^T^^^irvJf^•cv^vlfvJ^vJr^lC^J»^c^Jr^JC\JOJCMC^JC^ u
<f ^
« a ft «
« w » «
=U * * 6
<t ;> ^ ^ £ c IT vc c vC ^ -i c a J" -SI (j> IT >* -c -t r' »- r r~ St •> I' '> >t i> <J >c »
* occ^v^^^oO'X^'^oooI^^nr^^^r>^^-.c)cvto^o«^CT^<CK^r»>rnooJI^r^ooc^ *
« ij^— w f^J^^^^^^r^l^^oa^oc_»o^v(v^<VJ^\llv)CMDCJOOCJO^s)•«^^T-^•^^^tuooooc^ =»

* *<rs> .•*•»•--••.•....»•....*•......•...• ,k

« =:< 4 f^. ^ \r iTt ;r. iT. in lO irv IT, in lA iTt irt iTi ir^ »
* * « «
:J li JJ ^
li t- «i O

* * »>»•> «
»

« » o cor^^^^'1U^U10•^^rr^(\ll^J<ra^o<>T^T^lno^•^cc'^Oln>Tr^t»>or'1r^•r^^'^c>^> *
a * » a: \C >o cv K"( « iT. o o- o O'w-i r^'*t^. ^c^ct*^^<^•^mo-^^.•^•«^^^^ox»V«JL* ................................... ^,

!j OT^^'^t'>r^r»T^coo<^^cc^^t)r1eDr'^^^o>c>>o^'!^rulnp^c^U10'TC?>r^^c^c^-rvJ »
:> • w tt. o o HI (\j XI i\i ^ 33 -.H -r-j tj (M vo o ;v T r I u'* aj i_> 1^ ij> 'J- i-> o «r i> a (_j i_> CO f 1 u> s-

Ul/)* '* l\l1-^T^ »H,H'<M tH iH^rVJCVJOJ'r-t^T-lTH »
St . * S< SI

* r> « * <>

<« o <-.

*»— Mr1^•\M1-T^T^^_;»-l•^<-<>^r^•.^^ •^^pn^^l'^r"l^^r'^I^r'^r>pnr'lfn^•«TTr^•^•^r o
<> ^ 15 o » »

* z * « *
» > < #
*t-*'--* K^vOvo -rH^ooj^o o oinr^'T orvjinr^m -rnmoo c\i>c <j-r^c>- in-^ fHmocnoo-<J-r^ d
i z '> :z 'i t\Ic^CM^^cco^no-r^r--tn^c^cor^^oaor^c•Ln^^•^^t\Ir^{\J^oc\JOlna^coooln »<iO*^* co^vlT^I^cyoaow•r^r^T^c:•oao>c^ocaQOooT^•r-^t^T^^>*'r^^l^n^vJ•^oo «
Cl_'e<J:> ................................... I;

* * « -T-^t ^ h^^'>» •T -T^i <j-rom'» -<j-LnLnmknLnLn.r\ii'\mmLniAmmmin «
n> ll * ^ «sec «
* Q. * * *
* <r :> J> «
* 7^ * <t

* * * OOOOOOO —'0000000000 0 00000000000000^0 >>

*<j>t(\!» omotnou\oinoinoinotnoLnDLnDLnoinoLnoLr. oino<nc;momo a
• o

^jr >><«>> r^Jcvp^^^l*^rlnln o^or^^^co«o>o^ o•I^fvn.l•^l^•^^rln!^l^o^or^^^cocc<><?•o «
!jc/:*_i* ^Tr<3•a^r^rvT^a<r•«rTr•^^r^r'f^lnt^fn^n^orn^o^otn^^^^t^^n^^^^ *
* — If * »
«LiJ«i« itiiiiiiiiiiiiirriiiriiriiiiiiiiiii o
i <n a t> *
* nt ft ooociooooocoooooooo ooootroooooocoonco >>

« « *i— <i tnoinotnoinomoLnoinomomomomomoLnDinoinoinomoin *
i> Q -dv ...................................
N» »? ^ 3?

=s ^> >> *
JJ c *

a * * *
31 O » ^.1 <_ '^.^ '_' ^_ > l_' l_' w- 1_ I_J I- l_> i_' l_' w l_- U-> t—> w> t-. -- W
* «nj» u-MninininminLnininininminintnLnoooooooooooooooooo »
i> *o>» .»--.....»».»..., . .. .«...-..-.»---» i»

4 »_!» »^T^^^•l^^^^»^T^^^T^T^T^^T^^-^»^^^T^T^T^T^^r^.^r^v^'^T^T^r^^.^T^T^^ »
« « « 9
4 iiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiri >
» O «: V
*f * ^ * o o o o 'J o O -3 o Cj o o :3 o .~ 3 3 o ^.J Q o o o o a o o o o o o o o o d >
a * C' !» o o o C' o o o o Ci (T' — om in in in in tn in in in in in tn m in ^n in in in *
>5 V 1^ s

1> T -t rr-i t-t T—( T-1 -^-t ^ T-^ T-1 T—( ^ ^ T—t T—1 t-1 T-t T-( T—t VH ^-1 T"! ^ 1-|«-*t-»THT-tVi*-tT-4T-t^ 1>

» !> i> *
* * ^!t a
St » * *
« « « «
* i^ ^ -o•^^^sOv^r^l''^^r'n<)'^xc^OT-^c\!n'9nc>l^s^c^or^^vl^'Tn>^'^B>c <t

» o " * sr j\ j\ u\ a\ u\ ii\ ij^ u> ui >t >c >ti vt' <j »c « vo rv rv 1^ r~ CO »
I? J? U- -* f"^ ''^ 1^ 1^ 1^ 1^ ^ 1^ !^ 1^ 1^ 1^ 1^ 1^ 1^ 1^ V
3 <i u> *• t^ i^* f> y> j^. r'T, r> to K> r''i r»-\ :<> r'l ^o m f\ fi ^^ ft r^> ro ro to ro fi o
:> :> « O
Ij .! <t

* * * *

G-m



>of^r^K\oor^ oo-^mtr\T-!-<jf>-«r tH o ^ r-- oooocxiLncciroirs-o-^r Qtr

tn o -o o rvj'T ^ocotr»r^otn a »-< >o o oomomo -rHtooiri-^otj-tnLri

»-t n TT-* -tH o> so•vTr^-^^oocJlr^f^c>^>o^ty>^>c3C3C)DO<^^•1^\^•r^{vl«r^•^ao
^^^^ocMf\lT^oo^^»^t^•l^^^.H•r^T^•r^f^ac^^^v)c^(l^CM^^J(^^rvlCMr^,!^

<T <r ^0 C^ ^0 "IT •r^ ll> vO vO t> LJ tj OO U> t> r'\ ISA U\ (V (VI fv. vO O (VJ r-l CO 'T ^ TJ- (VJ

V <» r^. f'^ cv -«H rH -ri tH th -.H ^ »H T^ ?^ in r i r^i r-^i i»i

0O000OO0000O00OOO0OC3O000O0000O0C-10O0
ITS OLP oin oun oiri oir om oin om om oir\ oin otn oin om otn am oin

I I I > I I I I I t I I I I I I I I I I I I I I I I I I I I t I I I I

« iH * o o O o o o CD o o o o o D o o o o a o o o o O o o o o o o >
9 >- o in a in o m o in o in a in o in o in o in o in o in o in o in o in. o in o <

. -"a =?

* _J oo^-r-iCMCMfor^ •«r in in o <J CO CO «> o fi i-» rvi CM in in <o >c CO «
<< * «T <r •a rr n n r<-i ro

*
9

* »
u- (_- s—'• U> LJ v_> l_i t_i (_< i_j t-j _f L_- _

cv o o o rD O CD o o o O o o O CD o o o o o o in in tn in in in in in in in in in in in in i>

if *
if * r- 1^ r-- 1^ r-
» o rH r-i T-l T-) tH fH T-l 1-1 T-l lH 1-1 tH T-l T-l T-l T-l T-l T-l T-l T-t

* c-l 1-1 1-) y-t tH H tH t-l tH r-t W iH t-l 1-1 1-1 t-l iH -H tH iH 1-1 T-l tH T-l T-l tH T-l tH tH tH T-l

«
* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

* H CZ CD o o o O -J O o o o CD a CD o '.- o O O o o 3) O o o o rj o o o
=?

« d ifi LO m in in m in m iTi in in lO in in in in in :n in in o o
»

> >o <<j >o vO «j VO VO r- 1-^

« * r-t ^ ft T-l 1-1 »^ 1-1 iH 1-1 1-1 tH 1-1 t-t T-l 1-t v-l 1-1 1-1 T-l #
<-« 5-1 1—

f

-c~t ^ *-} f~l T-l 1-1 T-l T-< T-l T-t rl 1-1 1-1 1-1 T-I 1-0 T-J 1-1 T-l 1-1 1-1 1-t 1-t

>

« T-1 CM m a: a •n X :^ o iH rvj in >o a> CI> 1-1 (M s\ *
<» * ca CC- Gj' oc' o o a- o O CJ O 13 r_) C3 CJ til CJ T-l tH 1-t T-? T-r 1-1 *

IX. aj Gu aj ou aj OJ ou aj 0,1

CD * m rn r'l m ro
if *

H 41 « » * * * * * J) * * * * * >» * * * 4 4> a

G-n2



* « O •
« «• * *
« 4 « •
« « « *

j> ^ ^ if fMo^o tHloo- rgNor^or^r^cvi-rHooooooorvjr^«> int^ ooooo -r-iom «
* *2* ............................ .... ... ^

4 4r «
« i> « «

tt

n (LJCJ•I^•r^«Tr1(^J^l\^D»^•rt•^-l•lrl^^ac^Qooao>o^oc^c>c^t^u<u|f'^r^«^Jl\^c\l o
<t i>w<i t^JrvJOv'(V^^J^yr^Jlr^r^Joooooooooooootnt^^^^•^^^^»^oJrM<^JC^J(vt^J »
» *«^« ................................... «
« « « «
0 » « t)

* * * ai

» > "> •^^oc^c^c^c^r^oD<>•^»^r^l-^»^f^lOOOoooor\|{VJc^of\J<^l(\lrMoo>0'0-orn «
1 C3C_Ioo ^VJf\l<\J0OCV)tf^C)CJC_>CJO^ OOCDOCDCJOCDCOO CJC30CJfM.^f-l•«-t<-^r^ »
J> I><Il> - - ................................ ^
» » >! tniri'>»'^'«-Tr'<Tfvjt\i(v;roi^roi«"tfv f^-v-«mirttrirvmir»iriiftir\in »
:tf a a «
« V 0
« >> '!> «
« «i « ' »
« ^ « >>

« 9 « i»

>> * ^^<J>a]lli^I^^-^r^^or'^cooDCJ•^c>r^ooa^cJr^vou^^\lCJr^aotJ^>o^XI•o^\i(V)<>r^I^ *
* IT, LOCV'^r^iT. iT. »^cD-l-Jr^H•IH«fooo*<>w^rac^c'OiT^Trc'Hv^ ».................................... (
<• i>wj» ^'1^o^\^pn^Cl^^'»o•T^oo^^r'A(\J^T^o^^f^^-lr^ll>c3 «^ccr^«^mtvc^<oo•>r^r^o «
s > tc t ^3^^c\lT-for'lcovocD^^J'r•^^\JlS•^<^i^^o<Ol\l^'^u1^^ coix>LiAr\0\o>or^-rHi-i(\ico f

•.^•r^T-^1^T-^ 1^•r^.-^r^r^ •r^1^f-^ »
s» • > « V
>? 3 * « f
* a « *
<»_j«-^» iHrootnTHtnir\or^r^ininKif^fOorvif^LnirNinoDoc>oo-^THO'^'^r~-rorvjrvi »
* <i>X!> coo?^oc\j"^r'^oocDr^r^fMrvir^^iria:ir--r^r--r^o 0'<3"f^i 0-^'<f -o^OLn-^ inovO »

^il^rO* - . - - • - • - . .................. ....... 4
a Li-i * <' *
* 2 * « *
<t •— « * ^
« « cvrvior^ t^covOiniA?o-<» oirv'^ -iHoa rH-^r-<r'«^c\lotnr^ (\»mco-^ oo iH oo 04 r-- «

>o«>^* o»-.HOoo>cacoino^fvj(vrMr^r^oj'rif\csjcv)Cvji^oco«. ao•r^^^^•I^l^^ «

« Lu * * >>

« o * <i

?« c a< *
* a. * * *

« ^ « * «

• *
«'5r!>'«>> c^. c^oOl^T^r^3r^Jr^, r^, •^•«!^^l^l^oc^-^^rJX'C^c^or^'v^v,!f^, r^'*- ^
« Lr> 4 _1 « V "a' vr v» 'I ^^ 'J V* V V ^r M (-"^ ^'^ ^^ »
* —

' « * «
«UJ4!|^ iiiiirriiiiiitiiiiiiiiiiiiiiiiiiiii >>

=> CO >> o *
S Si-r^* O fTi CjO C 00 O O ODOOO 00000 CO 00 C00C70000 0000 «
ii « i>»— i> iriair. oinoir\oif>oir\oiiiou-\oir»otnoir\oirioinoiriciinoinoif\oin «
Sr p -Q --.•-•-•-..-•••-.•--••'--•-...--*-• 17

» aDO>e^oap^^^(vr^^^^. ^o^T*Lnu^^^or^^^<»a3a»c^T^•r^c^l^>JMf^*•^lnln'0^o *

1? W 5t

^ V «
« V » «
» « # «
"» »> « _ e I—* V- w _t \- 1... l^jr i_i ^ •_' U-i _' '—I I—/ l_ '—' '—> I..' <_J »
* *oj» js'j%inir. ir>ininx\ininininintninininiriJ^ininirtinoo3oooc:. 00000 *
* #u* «i

< !>o* v^•HT^^^T^T^v^^^^^T^I^»^T^^^T^I^•l^^T^^T-^T^^^>^T^WT^»^x^^^ o
« T^•H>^w,^T^HT^T^w^.^T-l^T^•l^r^^T^x^^r^r^T^•^^r^T^T^^^r^^^^T^T^ «
* * => *

« I » I I I I I I I I I I I I I I t I t r I I I r I I t I I I t I I I I I I o
V >> » 9
* « ^; o o o o o o o o a o o o o o 0 o o a o o o o o o o o ~ -J3 o ~ o o o o *
« * e; » c o c_ r cr o — c ;:; o c> o o o c;> c o r: o o o o r m in in ifi in in in m in if\ ir» *

»
^- *^ V- 1^ r*. 1^ 1^ I— 1^ f*^ 1^ i-^ 1^ 1^

V V 1; T^T-?tH^^T^^^^T-^^^T-^^^^T^T-^T^^T^T-^T^T-^THT-1T-^'-^r-'r.fT-^x-^T^lH^ >>

W W <« s»

* * *
* » « *
« 1> « «
« vc^BOvO'Hrvi'^'*in*or^xo»o-<-tf\j-0'rn«i'-^xic^a-rHr\ii-0'r:n-or^xi>o >
i> ^> ^ u •r^ -iH ^ <\j i\l <v cv CM ;M Cvi sv tv <\i ra r«-» ''^ r> 1 -^j- <3- •sr ^ sr ii> «
~ LL V GU OU O.' GU QJ UU QJ QU CL^ QJ QU OJ GLI CL> OU GL> CU UJ IXJ GU U.! CU OJ tJU OJ OU CU ^
if >i IS ii r'^ ro to f^i r^. 1^ '•o *
» 4 » *

>:t i f

G-n3



30 4 >*

*

*

*

*f

* *
*

*>

4t

St

3*

f • IX.

•

lit *

_J >>

<! >> X
^ o
LlJ

<>

*

X
»> O 3C:

i> *
a> 3Ce

u.
* o

CL *
>> <2

* *
cv
\~-

* <I *
12: 1

30(

UJ t *

-r-»

•d

1

* *

CM

I) *^
O

. 1

9
1 >>

tH
* j9c

7
<c

<t I? I*

1:1

1^

«

Lf. :?

O
*

* * *

1-1 K1 rH sO T <f) O CC' <3-|^K\f^Of»\C\l

c^tvo^^Jlnou^^M^-af^lno^^•^^r^•^^'*QQooooo^^K^•^^f\!^^•«^»c^^o<c
•c-lTHOGZICJ(-JiH^r'1C\J-^ rvjO-TTTT r-. OQOOOOCJ^O^O^O^Or^r^I•^CMC\l«\i
t\j f\i (M <v oj cv tv (M cv fv th CM o c:' o o o o a czi o o o o o -.h »-< i-t -.-i rvj c\t rvj 00 (v

^000000 SMCXjtMca <\i cj cr a> o CT" <_)C3iL>c_>cjcjcocria:o'OU- t-i -r-t w -^w ,h

oj fv (\) fvt tv' ?^ tr-, in in iTi

lnmr~r^«^or^c^co^^rMr^ !»'» ammo u> vo T^ o co u\ cj ;\j >-r a r'A u\ u r-~ T^to
iTi >o o o cr> 'ri c cv -com-* «> tt c vo sr. o a c\j in g m .r tr (\i >c

T-K r-K iH

m-sT'^r mmr>v sr •sr ar\!.i-iooomm-»cvcv!Oc:.'D-«r ommr'AmK\mmmm

iriij^iftininir. >»-<r'^'»rvimmmmt>ommrommmmmc\i LnminmLriLomin;r\

oooooooooocioaoooooooocDoaoocioooooaca
iTi oin atf\ oin oir\ oui am om otn oin oin otp. ain otr\ om oiri om oir\

CO cci o c> o o T-i rj r\i m in in -o >c cc' no (?. CP- o nj m ;n m <J >o

r I ( I I I I t t I I r I I I I I t I I I I I

o o c; o o o o c. a o o o c c o o o c:'. c: o o o c: o c: c) CD 0 c: ci o €7 o o o
o in o in 0 tn o ITS o m o in o in o in o m o in o in o in o ir\ o in o in o 1x1 cn-s\ a
T^^^nof5ic>c^c:>OT^»^rMr\J^^m^^rlnln•c<c^^^-a:'c£C^c^cvrvJmm^^r^Pln^o

O O O
1—' 5_ „• 1_ l_' ._' ,_' _ I. w i_

c o .-D c: 3 :d n 0^ in in iA in in in lA

CO "s? 'r^ cc TO CO cc' or cc> o cc !ar CO c3 oc ac' ic t3 cc' CO CD k:- cc ct cc n: or
T^l^•^^^H^^T^T^^»^•^^T^T^•t^T^^^T^T^I^r^T^T^•r^T^T-l^T^^.-tt-^
WT^lHx^T^^^^T^^l^T^T^xHr-^^-^r^^^•<-^.^^r^T^T^T-^v^•^-l^r^T^•!^

rc cc X>

I I I I I I I t I I I I I I I I I I I I

3 O O O C2 Z3 O "3' C; O 3 ^ C O 3 CJ O 3 3 3 3 3 3 Z) 3 3 3 3 3 3
in in in in tn in iTi in in in in in in if* in in iTv in iTi in sn in in iT, in in r 3 3 333

1^ 1^ r~-

^HOJ'^'rinsO'^xja' o-.-ir>im'<3-invC'^x)3> o-r-);\3mTJ'\-or^cc3> OT-trv-n«rx\
-:\ ii> u\ ax ii> u i UN :s^ ii% •*.>><; t -c <t vD o vu >o cc a. =c k.'

rM m m m m m m f-i r'v m m m m m m ki m m m m m r i fi m k"i m m m m m m

St * > « *

0-114



« * * «
>» 4 « «
» « 9 »
« « « ft

* « * ^v^o^^»lr^>oeo«^*r»»^cccolO*lr\«I^oco«^^lr^t^^^Jor^^Olnec^-.«>«^^ «

* o

u c^cc•'rlf^^o•^ct)I^o^e^«o^^o:•or^<l»•r-»'ar~o•^^^^o>Ol^lOc^oecoeD^^'^^eo^o »

=> * * ft

« ft » ft

5 ft * ft

<t w^ft (\i»^cj<j»tj>cjo»-ir~~rr(V)r'i'3-"Trvr^r~r>.^(\i(Mr^f^r^cjOvt)>ou\u^r^rir^',\i«\4 »
^1 i>^<t rM<v^v)T^^CMrv^rMcv^^Jr^l^^T^^oc:^caT^c\J{\JOOooof'^^^^r^•,^(^Jf\J<\>fM ft

ae;ft ft

ft ft ft ft

ft ft ft ft

<: ft * ft

ft ft'^ft .•^-e'j>f^^-r-.T-'a^t»'x<;'^fr^r'f»f*''»st.cc>cxT--^*-r''Xi>c.«-ij'x^ »
ft ftir* r^oja~\i^(\ir^'Mtirr^ar^i^rvjrvi<\i(\irviCMcoa^cr'^'^'<Tr^r-^Cva:0'i-^u^ff
ft ftx-rft T^T^oooCJCLJO^^'^t•1(\J^o^o^oo^^7>c^c^^C'^v^v)^^^eJOCDeoc^c>(>I^»^T^r^ ft

<: a<I^i • ••>•«••••• •>•..«.................. ft

ft ft ft ;n in IT ifi iTi ^^ fV rv! cv rsj oo oj CM tv <\i rv! fM fvi r*! V V »! ir ^ ft

ft ft ft ft

jfl ft * ft

ft ft ft ft

ft ft ft ft

^ ft ft ft

ft ft ft ft

ft ft ft c^a>^a>^JC>r^r'l^v)lnc\l•tJ^ot\loo^o•I-)r-^^•^coo^>r^»-<^\^ocoo•^-l^or-l'>u^<^^ ft

ft ft ft IT cc -H f^< 'X' <x IT', a- r.. <r c\: r'/ r: r\< rri -s:' r
ftwft_Lft ..••..•••.-...•.........»•.».....,.. ft

ft ft<^ft cooTTTfinr'^. r-r>jo<t)C7' u^OTlJ^^^l>T^oc^c^u1^c^~ CJ^v.-CJOoc^r'^CJCJ a
ft 'ijfrw •>3-coi_ivor-.-<ru\oc_ir'»r~o oovo^o^tiT—r'>3-r^>oor^a^ coT'-ir--^ii\-rTro ^
ftl/Jftft -i-l r^»^•^-t ^iHtH ft

ft • ft ft ft

ft rs ft ft ft

ft ft ft

ft_>ft'-^ft ocor". ^ooccln^•^orMaooooDcc'c^^vJc^r^l^lr^r^, >oo<r3rMr^-<Tin-o'<3'r~- ft

ft<iftift Nr\Occcc-'-'^'«^^or'irvjooooaor^o>c\ic>:3C>-r^vHwo.ovo'<rvc^Mt-n'^ ft

ft ft ^ ft T*! ri r'') f''' r' o o c; o ti o ri tv c\ ir-< CM r\j o r^, p^ 1^1 r> t^i ft

ft^ftOft ................................... ft

:> :^ ft ft

ft Z ft ft «
ft •— ft ft ft

ft»— ft--^ft r^aa>^»<>^0'XI^or-»arnLOOor^^^o•^^<xlC^aJ>o^v.•^9<»•aoeoo>^^Ln•o•«»'9^^ *
•>s;ftXft •.^a^alnc^!^ccv'<;rot^•!Toor\lr^iot^lA^Olr^^^owT^•>?c:^-cc>oo^M J

* c If ^ ft ^^^^Jr\IrMOCo•r^Q(>r^c^inoc•^«r<>«^u>L^lrl^c ^'•^^T^oooooT^^r^3rv)^vJ ft

sJUft-ae ft

* ft ft Lninx\inif>mir\Lr\M-';r%rc\i (V(\i<\>'^»ororopor^r>o(>nro iAtAirtinir>mLnir* ft

ft Ll a ft ft

ft o ft ft ft

ft ft ft j»

ft Q. ft !> ft

ft <!. ft ft ft

ft ~ ft ft a
ft ft ft o'~icoc;oooc:>'r;oocDooo~':?ooooooooocr-CDoooooo ft

ft o ft (vi o IT, c in o in o in o u~< o o in c LT. o Ln o in o if'i o in o in a ir> a in o in a in o ft

ft"ft»— ft - - ft

ft ft -"S ft r-. ^. c> r^ o o w »H Cv' rj f^i •<» ^ LO '.n vo 'o fc O'. 1^ o po •<» ^ ft

ft M"^, f^i^t^rO'*Nr-^N»'3--«'^rrrv--^'T'^'^rM--«^'<T'V'r'V'<Tinr>r^r^^^ ft

ft ^ ft ft ft

ft Lu ft I ft I I I I I I t I I I I I I I I I I I I I I I t r I I I I I I I I I I I ft

LH * ft ft

ft ft ft . o m e, o c o o o o o C' o r:. tr o o o c; o c: o o o o o o o o c o o o o o ft

ft«ftt-ft r\oinc"iixxc'ii'>otnoLnciinoiriOu>oinc>moinomair\c3inoinomoin ft

ft ft<ift ............. ...... ft

ft ft_)ft ^o'^l^«-Xl'>c^oo•^^wcvl^vil^^n^r^^Lntn>c<^r^l^<r^^c^<>^^lr\ir^r^'J•^ ft

ft ft .--^r^. ^^r'^t^^'^•^^, ^r^r-T'<s--<3-'r'^-TV-'y'?^'<T'>»-T'^^rrr-^^rr^ ft

" V "J

? ft ft ft

ft ft ft w
ft ft ft *
ft ft ft - - '_ J . l_ ^. _. ft

'> ft r\i ft XV in m ir, in x\ n <sy \r: ir. ir. iTi iti in iA iT' m it, in in in it, l!^ m in o o it' - - - o o ft

ft ftOft ................................... ft

ft ft ft £C .v;. cc- cc- <X K;: X- CC! or CC J.C r: ri -:d «• cc to » CT- CT' o o- o o- o o t> *
ft ftcjft T^^^T^T^^^T^.^^l^^^v^»^.^.^T^^v^•.^T^.^•^•l^T^,^r^T^•I^T^T^T^^^T^T^T^ ft

ft ft_ift ^^l^Hr^T^t^T^r-)^^T^r^T^•r^T^^•HT^^^T^T^T^>^T^T^^^^T^l^T^H•r^T^T^ «
ft ft ft ft

ft ftift itiiiiitiiiiiiiiiiiiiiriiiiiiiiiiii ^
ft ft ft ft

ft ft ^ ft c; ; o '-2 o j o o -J ~ o o cj '.d d cl r> ^ 'j o 3 c: o o o r> c:- c ft

« ft o ft c r o o '.z c - o o o ET; c; -c- c '3 o cj o c. •'i; in jn in in in in in in *
ft ftiift ft

ft ft_jft v^.^^^.^'^T^T^T-t^Wr^^T^T^T^r^^^T^T^^^»^T^T^^^v^T^T^^•HI^T^x^T^T^T-^ ft

ft ¥ ft t-^^T^T-^T-^^^^-^^-lT-^-^^-^T-l^•--^^^^-^x^l-^^--s^r^x--i^~<'-tr^^v^T^r-^^^ ft

ft ft ft ft

ft ft ft »
ft ft ft «
ft ft r3 ft <; .H JA ^ cr- o tH ;m ^ -o t; c^ o n « X *
a » • ft a, OD CC' (j> 'J J' i> c» <^ u-' c> o c_j c.' t_' Cl CI « j tj c;« >--f ^ »
ft ftLLV ^ CO Jw CO UL' -A, L-f" 1^ kJ^ LT^ ^ t-J^ ^ ^..'^ ^ V-T* VZ* ^ ^ ^
ft ft o ft n r^! r^i - I t^' f'l r', r, •'\ f- r- i f\ f'l r'\ ro ''^, fi r", r'> f v m ri po =>

'
ft ft ft

i :> ft

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

C-115



ft ft ft ft 1

ft ft

ft ft

ft ft

ft ft

ft ft

* ft ft

ft ft

ft ft

ft ft cc ft

* ft ft

ft *
ft ft

>» ft ft

* ft ft

» ft

ft ft

ft ft

ft ft

ft ft

41 ft ft

ft ft

* ft ft

ft ft

ft ft

ft ft

ft ft

^ ft

ft ft

ft ft

ft

ft ft

ft ft

ft ft

ft -L ft

ft ^

—

ft

** ft

ft ft

fit • ft

^ ft

ft ^
_l ft ft

<I ft X ft

I— ft ft

^ ft o ft

U-i ft ft

ft

' "~ ft

f— ft ft

:2 ft ft

o ft ft

* t_i ft *
ft ft

U- ft ft

o ft ft

ft ft

CL * ft

ft

ft

* ft ft

ft CM ft

* ft (— ft

ft <I ft

ft _l ft

* ft ft

UJ * *
CO ft ^-

* ft ft

ft 1— ft

ft <l ft

ft —!
* ft

ft

* ft

ft ft

* ft *
ft ft

* ft fV ft

* * CD ft

ft ft

ft O ft

ft ft

* * ft

ft *
ft ft

if ft ft

ft o ft

„

* ft ft

ft ft

» ft

ft ft

ft ft

ft O ft

ft *~* ft

ft ft

* L3 *
ft ft

ft

* ft ft ft

«iftft«««««««9«««4«ft«tft4«aftft«ftftft«ft4ft<>ft4i«ft

^v^{V•cvlCVlT^T^(\lfvo^cvr^JrMT^l^t^ooao^f\I(\looaoo^n.^.^x^^cc^v<rv

^^Tr^^'0«-lotM^o»tAo^^r^<M(VC^Jtv^^Jr^Jcoc^t>•^'^*^^^^c\^r^a-I^^rp^e^^a
•I^T^^lz>ooo^:3c^r-tr^(^^<3•<J>ot^c^c^c^ oc<c\it\i'«i-'«r'<3- ooooccct-oo tHi-HtH

in u"i IT. lo in IT, ifN ^ rvj o.: fv- fv rvj c^i CO oj r»j rvi rvj

o >c o vc t> ifN cc o o c; m CO o -.H <»• vci £3 cf>, fv,i if> ec rj IT o cc ro ro

•»-^T^ccw^ocol\l^^^o^'ScJ» ut u> (vi -^r o T-(

t> vo f < cj f

»

r^r-^«Hocinacot^oc>'r'<roorM(vor-^inroin'rHt^occ\iornirii^ir. K^in
^n^^t^^^(^Jf^^nfVJ•^^•r^o^c^LnooTr>*<>>rl/>^^^^or^t^^o^^o^oooT^r^

aooooooooooooooooooooooooooooooooco
in oin om olo om oin om oin om am oin cnin am. om om am om om

cr cc o o o o -.-s >h fv fv m ro 'T 'S- tn o r-- t on o » a rvj m irt

I I I I I I I I I I I I i I I I I t

a o o o D o o c o o o a o o a c o o cr o o o o o o o o o o o c o o o com om om om otn om om om om c-m om c)mott\ om om om om a
>o^o^^^>-!s;^DC^c^oo^^•w^rMOJ^oto•«••^mm-<;><5^-l^CTf^c>a'rvr^Jr»>^o^^

l_ - '-J: l_) L-' .- l_ w' —
' L- <-' '-•'—> - w i_ e_'

~j ~> o o o o ~) CD o o o o o o o o o o o o o o o o o m, trv m m m m m

T^r^•r^.r^»^^T^.^^T^T^T^M.^T^T^1^x^.r^^^T^^^T^^^^T^.^r^T^T^•^^^T^T^^
H^^T^T^T^^^MT^^^l^T^^^.^^T^^^T^^^^T^.^^^WT^T^T^r^T^T^^•.^.I^.^^w.M

I I 1 I I I I I I I I I t I I I I I I I t i r r I

:j o o o o o a o o ~ o o o o o ~ :j -j o o o o a o o 13 n o c: ^•

mmmmm. mmmmifymmmmmmmmmmmmmiri'jPtmmmooooooc:.
cij ajou a:'aj(3jti>cc»cL;cL>a..'a>tt.'a-'Cu<x.'cuoL/aj oucuajco'ijpcuajcuajo^ou^ cALTtj* t/^

wiAjr^i ^ nvo^ccs^ o-Hr>jr«^'srin-0'^X'3>. OT-fr>j(^'«-m<cr^xt> OTHoj-n'<rm
t\; !\i tv) cv ;\i <v) <\i f> ri r> ri »n !•> <i -a- <j- t m 'j ^t a> u-i \i\ u\ m
^ tJ> tJN (_|\ <JN t_r> Cl^ Lf* t-T" Ll^ C7* ^-F* 0> iS" tJ* L/^ ^-F* ^ Cl^ CA L?^

-^i r-~i rn ^^ K\ to ^^ ^ r^'. ^n ro r^. r^, r'^

ftftftftftftftftftftftftftftftftftftftftftft ftftftftftftftftft ft ft ft ft

G-ne



« * « •
« « « «
« « # «
« « « «
* * » •<3 0c;-vincvi>c OJOcc cv(^)0>^o^--L^^co^<)•<»c)Dlr^cc »-^c^r^^\irM^CK^(>a: 'OTr^^ »

* « 7" « ...................................
>> c^ln<r>o>ooo5Lna3alnc^<>oo*^r^nooor^r^rv^co^^^rlr^c^(\lc^•I-l«r^^^^n o

«>*«iHi-tTH'rHi-t^i-|..H T-i «
» * * «
•> « « «
O » 4> (I

* * " * l^eo«c^I^c^olMlno^^«^OT^a?t^•«•«r•^r*«lntn•*^^•«•ooK1^^^o«T-l^oKl a
* <«^« {^)^^^^VltVT^o»oooT^eolOr'lTr•TTT-1^T^Trl.^c\J<^J^^r~^~CJO<J>Olnu••^or^f'^ o
i> r^lc^J(\)Cvjr^J»^cvJfv^f^J<^l^^Jrvr^)•r^M»^ooooocMf\loooDOrn^<^^r^(^^r^J >j

* we- > ................................... 51

« « »
« <l « «r

V <• « «
J or»;\rv.c-^>c:^c.c.\ir^cit\t^>c^i'»sj-^-<»«C'C-c-c-.-»-T'.-cr'irxi' •»

ij »«^s« r^•t^^^^HocJOOCJo^r^^^^M«o^o<oulU>u^tnu>r^J^^J'r•a•T3oaocoDcD«DC^T-^T-^ «
<S <t<I:^ ................................... ^
SI » » ir ifs tTi ir» IT. iTi tr. u> IT. •<» cvi CM Ov> <\i <\' CM f\' rv? rvj c^^ «
1» 4 «
« * >^ *
* * * I>

O « <> i»

iji (I

« * « «

*>!tC!_L» ................................... St

5< - *tr* o^ri'Tf^wtAOcor^cviTH'a-coooooo r^r^'ri\j^<Jii\r'\\or-^ cjr-^oco'r^ :j

t <J] Sf a <-> fi t-i tH-tS-w-ItH CVJiHiH *
V • « u »
« z; * « •!'

ft v a f
n ^ -a « cornrvjT^rvir^at^rvio>it>rvir^c>ooooorMrvrvjor''t'V'>0'>ooooTH<>>oinin 4
<a>>x* ^Lnl0^oco«tM^ov^r^o^n^oooooar^c^Jf^)'^-^^^o^c^ccocor^ln^^ln•^ >>

* »— « mr^l^r>r^rorn^'1r^r^'<T'I'Iaoooc:•o^r^r^rvcvl--l^r^r'1C3r^f'lf^l••lr^r^ «
« ^ # O >> ................................... o
* UJ * » >>

* 2 * « »
» * * J>

*i— c^o•l^^«J^c•<ro^x>oo^occcol^lC^r^^ooot^ooc^c>oao^o>o>ovooo^o•r^^Olr^r^ «
* 2: * >> CO o oi^ TTTHon {Vf^f^'«-a>co(\i<\joof\i'r-frorooinipc^rv rvjCTr^ omcjo s

J> U * -3 J)

» Ll n s> !t

* O * a *
* > i>

« Q. * o *
« <I « 0 *
* ^ * *
* * s oooooooooooooooocDOaoooooooocncoooooo *
*<_>*(M« oinoinoifOiriOinomair^omoinotnoinc-imctnoir. oinotnoino *

t}

* T it <r» ,cso»^r^'XJ"Sioe> oo•r^T-^l^lcv'^nto^^<9lnlr^^o^cr^r^cr•rc»><> rDfvrnrO'r'«*-ir. *

» » * »
UJ « I :i I I I I I I I I I I I I I I I > I I I I I I I I I I I I I I I I r I I «

* lO * * t<

* # * C' o o o tr CI r3 o o a o ;r' a t:' o o c o o c o o o o o C' rj o o o o o a o <>

* s #v— # iTioinomounoinoinoincv inasnoinoinoinc>inoirioif>otnoir\oir\ a
1? 1? <J a ................................... Xi

*> Lrioxir-^t^tX)ccof> oowTsr\ir\iKir^. -v-^in-n^NCi^r^ 3>ccot>r\)rMf^. p^-^^ *
ft * 4 Mr^r^ir^rOF^f^, r^^^l•^rr^r^r>a•^r'T^rT•^^^^r'*^r•>^^r<s^ a
w o
IS. » tf «>><: «
* a 9 *
>? » V : . • „ (.. >.. I. tJ ' , U' ^.1 •- . > '—t (_>!_'_- W — l-„ "J

» ao* ................................... 1)

* *~* c0'C>^^c^!>0'0^c>c^O'<>a»o^o^o^c^c»'0^t>t^t^oc*o>oc^c>(7^":l 30000 a
* *oa r^T^^^^,^T^t^T^v^f^x^T^^^^r^T^r^T^T^T^r^^»^r^•I^•I^^T^^r^l'Vfv 5>

* »_!* 1^T^•^^r^r-^^^T^^-^r^'^^•I^•H^T^T^•^^•I^T^T^^T^•l^T^I^r^•r^f^•.^ a
a * *
a a I a 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 i 1 1 1 1 1 1 1 t 1 1 1 1 1 1 t 1

a a a a
a a T-i a o c: 3 o cr c 'd o o r.-' o 3 o o o o o a -j 3 o o o 3 o o o o o o w 3 a
a a o a 3 C' a r o c_ o o 3 :n 3 <p 3 o ~ 3 3 tr^ o o o o c 3 c c 3 3 in if\ tf» lO m a
-f a^a «
K- ^ ^ ^ ^ kj^ yr^ ^ Kj^ f^j^ ^ ^ ^ '..j^ ^ ^ ^y^ ^ ^ ^ 'y^ ^ ^
a a ! a ^r^.^^^^>HT^T^^HT^x^^^T-^^^T^»^r^r^r^^T^^^T^T^r^^T^-^^.^r^»^'-1T^^ a
a a a r-^r-^T-^r-^r^T-^r^r-\^r^^r-\^r-^<-^.r^r-\r-^r^T-iT^•T-^r-^r-\T-\
a a a a

T) a a a
a a a a
a aaa <3-^x3>OT-ttv-a'^x\vO'^X'^OTHcv.''^^TT>^c^co3>OT-frv'^"9"TivOi^xa»o a
a a •—• a ui u'» u> u> ^o >c <i >a ^u >t< t, 1^ ^- cc cc ct' <i:i co xi *
a a LT- a l/* ^ lj^ i-/^ ^ <^ ^ ^ ^ ^ ^ ^ ^ ^ v
* a a r> ft r'\ r^i r'l r'-i ro r'l "A ki r'^ f' n f'. m '^ ro fi r> r^. fx r~i r^: r"i >'\ m a
* a a
:> a « V
a >> a aaaaaaaaaaaaaaaaaaaaaaa^iaaaaaaaaaaaaaaaaaaaa

G-117



*

«

* •>

* i>

>^

w
or «

•> * it

*
* *
* *
If

*

a
*

* « *

* 9 «

« * i
i j>

s>

a *
IX

*

*

« *
*

>S

JS

~
•

*

f
,—

,

X
»-

i; o *
IS

* *

<t if

I *
:» o * >>

u <i
« *

u. > tf

o <c *
< St *

n *
<!

*
*

Si rw
« * )—

<t
_i *

<
LU
to

1 <
:>

1-i

V— *
<i

*

cviT^^Olno•«-r^ooc^^oa:^LOln<>o^oc>•>^w•<rT^l^c^ln^<o'rr^]^^lf\<acooDO^

CMCV^JCVcvJC^JT^^^^v;cvcvc\J^vrv^^•r^T^ooooor\lCVC300DOt^•^^,-^^r^T-^

i\ ir ^ !^ 1- >_ t\ u' >c o «- £ X >t 4 f >c « <: >c x <; >c t- »- »--«, u' r>. ; ^
inl^>or^<v^O'r^o<\lT^cccc^e^^or^J•Ir»•«-^r**^<>t>•^r^r•^^^l^(^J^vT^^^lx:•>^
^^^T^T^»^r^aDoooc>r^r^tvl^C)^o<o^•v>T«J•^t\J^^J^•<rTroooDr^3>a;eoeo

ifv if\ If•. tr< in tn iTi li^i tT' s^! fvj fv rvj

•T^^'^^'\tMO»T^oaJtn^>ocD^^^•Tr'^l:3a^'1•«c^J'»•^CJr'>^c<3^^^^o^^c>>
CC CV ITi iTi O- ;r! vC CV « ri r^, r^ <\1 O •<»• T O O tO O. Cr IT", O « in IT. CC o

1>J «NJ 00 £C i-< ^o ec CC U1 vo tvi (M >o
:l3tUvO'rlMUX'TlMU>r^O'TT-tyOCJ> CJ

'rrt>»-»mir>mcc'roo>OLrir^r^ ooaooor\i(\<t>T-»ir\inmi»^ma5<oo>o'r(\i
r^r^cor^«> oovONor^ ^oc^c\ic^ oooocor^rvjn^ T^cV'-^a<rr\lrvso^ol^lecn r"i r-, r'^ 1- r" n r-. t o c c; o o o n «vi x-i t-; t\ jv ?n r'' n m

fnooT^c\loc^•>T^^lT^c>c^'^Tro(\JO^i^v!00c\JT^too^i(>Lnlnrvvco^^Kl^THco^
^M(^^*^r•*^^K^rvJ^r^^r^J^^JMO*-^'Tao<r»ln^c^^ac^v.r^xOPOoc^or^T^c\l

inLammir*. inirvinir\tr>LriLP, mtncMcviCV!

in oin CD IT. oin oir>, oir otr, oir\ oiTi csin oin otrs oin oin oirs am oin am
m\C>cr~r- -r'X<c>'> ao1^T^^vIr\)^o^^yT••*l^!lf^^o^ot^^''r^^oc^<^ oroTr-srinm

I I I I I I I I r I i I I I (114 I I I I till
Cf o D o o; o D rj c? o o o a o o tji a o o o C7. o o o o o o o o c; o a- c c oomamomomotnamotfxomomoinomomomoinomomama
m. ir('<:>cr^r^3:;cooj?' o<r;«^T^^^Jf\lnPO•'^1rt^l^A>o>or^^^ 'Xito?>or^r^'<*-'«»-m

ft

« ft

*
^ '- '

ft

CD o O o o o o a CD o -J cr- 3 m m ITi m m ft

*
* o O CD O O r> T o Z~l o ZD o CT' O O 31 0 0 ft

o if t\i 00 C\) CM OJ fv rvj rvj CM {V rv! c\t )M rvj rvi rv.> rv) rs) t\i CM fM rM rv! CM ft

-J •.-( <-i tH t-( T-I tH iH -r^ tH T-l C-l T-l T-l tH vH T-t TH T-l tH —

t

—

1

tH T-l —

1

ft

ft

* 1 * 1 1 f 1 1 1 1 1 1 1 ( 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ft

ft

T^ ;r ~3 O O o O S) 71 -.•3 O r) '-J CJ ft

« O m m m m m m m m m iTi m m m m m in m m m m. m m m m m m m m lO m ft

ft

tr- cr- (JN Ov lA u- i^ i^ l_» UJ l_i UJ
tf :^ T-f r-H T-l TT-I »-! T-l T-l T-l T-l T^ T-t T-l ^\! IM IVJ ft

r-\ <-) t-i r-1 T-i T-t r-S r-t T-l -r-l T-t T-i T-l T-l T-l —

1

T-! T-l ft

•> i> «> ^

*:

« 4 ft

>> * --4 m r <-t t\l r. ^; o a iH n 3: r> tH cv -n ^ m ft

3 O-- u> O o- a' tr o C_' !_» O 1-1 T-f T-l T-l T-l —( tH CM IV (.St xM ft

l_) L_l (_/ <_> 1—1 L-

>

UJ
ei -•> •<T -"J- <r >r "3- ^r 'J- ^ vr ST TJ M ft

* «

41 * >» « 4 « ft i> 4 « « a 9 if * « « « if Ik ft 4 9 ft

G-118



« >> « «
o « t,

« « «
« « * «
« « r^l;^«lnc^ot^o^oM^^o<r<t5lr>lr»cocair^K\oror^<ll^ll^^ot^co^t;^-.«^f^J «

i» - ...•.<•.. ....o.. ...... ............ «

> » or * TTLTiccoo-osofv-a-coNOor^CMTrr- or^ in-^^c^or-^r^o -r-to -cir. -of^i x>

* * > T-l D
* » !> !»

»
S> « >5

» ^i^* r~^cca>r^T^ri(\l«\j-.^eot^-o-T'7-a--<TCDOUo<Nic\j(\i'Or'i»Hr^'r-ir^Tr>o<;<)'^U'i w
u <.>^!.t r^T^•f^T^cvlCVC^J^vJ(V»^CM^vJOJl^^^r^oooofvlCvJC^.»^r^l^ooo•^^T^l^ >
» !»C>> • »
» * ? «
S> « « «r«*>.- :»

j> 3?ao cccoi^NO>ovOvca>r^r<(\ivo«0'OOOOoi\iu'ir^ccc>oc'r^U'<'^r^r».r^r^r^r^ >>

» * <I o ................................... «
>s * ^> '»-«?f'^-<iy'«j'<?->»-«T'<a-'«JviK>r^iK'i f\jOvfvf\irvfv<\)f\jrv.i->r-«i a
* « sc o

* '? ;<

* * * >>

* o * «
* » * J)

< * « «
» » * o» r*^ >o >o o- a 1-f -^r CD o> to ,"1 uv oooO'-iiiACMtno>of^r»\omi\io>-<TfviT-»cj »
« c^^>P^^^y«r^^^n«H,»^[^•^^o•<yo^^JOQ^^Psj^co>oG(>£';n'»f^rvll^I'^
ustca.>J ................................... !>

:? CO iM u «i- —( vo ^ ao o !\l ai i\i T o co u% t u> (vi cv a> vt> ta >o M ao li> lo ^
S'l/J3S' T^1-t1-^T^•r^^ tH'tH tH tHt-I *
V • >? o
* z; « « <"

« * :> O
<= _)>•" lnl^r^^ctn>o^^^^F^•^lnorooooooolX>•<ra3'TlI3. {>0''3-t>ec'f\jM>cfxj>oer; <<

»»— *^— r^r^it'"ir»'^rv^rnpnror^r'i"<7'^oooooor^aoo-.HTHT-i-rH-.-rir^'<irrnrori M c*:z*o« • - ^

*c:»^* rvaiy-'^^rr^r^. ^v!rv)^M•I^oc^'COxr^r•<roo»rc>t^^oacc^c^c^r^U"^oc^oc;T^rvJOd «

^'< O i- ff

^ a a
* a a =5 *
* <: » * *
« ^ * « *
* « OOCOOOOOOOOOOOCDOOOaOOOOOOOOOOOOOOOO *
SI otrvi* oir, oiriOir<oir\oinc3irvc3LnainoLr\DmamotnainomoiAom04r<o e

*t— * SI

« * ••I * <) no rc. '1? c^ o o w -r^ rv 'V in in vc -c « 'T' c^ <> o ^^ *
*tf!*_><! ^^r^l^^ro^^:f^I^. ^n^f'r'r<T^^Tr^^^T}••^•.r«r<y^^^r^Trc••<T•<rl^ *
» — « * *
r^Lu^i^i itiiitiiirriiiriiiiiiiiriiiiiiiiiri =>

* -j: « 'i

« j> ,H <! o o o c o o o fr o o o tr- r-> o c o o o o o o o o o o o o c o cj o c- o o o *
Lnoir\oinc'tnosnouiC)inoir\Oinci[r>oirvoinoinoinoin'riinoiric;Ln =>

» ................................... i>

=> ln^o^o^^^~ccccc^<>c^o^^^^rvfvJpnJ^Tr^rlnu^^c^of^^^ccrroc^c^^^^^v<^ «

1? c V

=S * ;J »
* * * *
V W W .. t. !_,; . J l_- „ ' L-' _/ l_' l_- _. L.I L_' I-.' Uj <-

' '^J —•
" I.. -- '—J L-- - >»

* !*c\i* LnxitrtinLT. .ALnL'^^AlALnL'^ir\InLnin^r^lAlr\l^lLOL'^lnln =»

a «trs ......i. *
^< :> ^ * •T' o ^5 o o 3 o o o o ri -t- a o 3 o o o o o o o o C3 o ,^ T-i ^ tH «

* ^^•^^T^.^^^•Ht^•I^T^I^T^•H•r^•IHT^T^iH»^T^t^wMT^^^•HT^I^,^ *
* * * *
9 tiriiitiiiiiiiri iiiiirriiiiiiiiitir «
SI » s *
« w ^ 5 o o o —1 t; o rD 'Ti ~ o o c:. ni o o -zi Cj 3 cr- -d r- cT' ct' o o 3 3 zj ?=

« * o « - -' JD o c ;. o c" c c: C' c" o r 3 Ci C' " o r: - o o lA ir\ in in xi *
* .-S^i; ...i.i a
s !? v_' ( J (_> e-' u i_i LJ i_' (_> _> '-_> i_i (_>(_> i_> '._/ -J (_i cj i_i i_> i_> i_> (_;<_< i_> i_i i_) c_- 1-1

» * _i * t\j (\) .\i (V iv : y IV tsi ixi '.SI ;v iM v «>J cv t\j ;\i ,v ivj i\j rv v> ivi c\j iv) ^\) ivi '.v ;\» «v (.m a
a? V ^^^^^^^-^T--l^-^t--lT-^^-^^-^r^^t-lx--^T-^r-lT^—. l-^r-|T—;^T-f^-^r-^^-^^^^ *

f a !f 5

J> ft * «
* * » a

^<C;* o^jjo-OT-irvj-^ u>. ^o^SJC^c^•r^^^)^^.n^c^C3^0T^r^J•^«rTlc~^~o^o «
o s< ^ u (v; (M .V tv fi fi f \ r'l ri r> r'\ M a^ >r "y -a- is^ u> ii">. Ui u\ ui lJ^ tj", Ui u\ >o ^
V 5;*H_>? U_JUJl->UJl_JC-'L_'k_tt„»l_JL_J»_Jv_J* If lt_»UJl_Jl_Jl__*^C_»(—*l—'I— 'I—'t-J^-*^*—>i-j^<—»^ ^

* :> * »

t): Si I':

G-n9



« « # «
<> « « 1^

« « « «
>> « « «
:> * * 0«•^c)>^Hl^^^^^lOf^*^0(^JtnlnOlOacltVl^^a^<>^^^v•^^»c^^f^<^^v^vCJlf\(\|<) «
i> eovowcor^c>'«-«0'sr'<3-^oir\co>oooo(>o>ou>(^'9-<>c>ot\ic\j>0'i-«r-.»-i-r-f'<»- a
* ---»-----.--------.---•---•....-.-.

jj,

* * >» -1-1 T-l *
* * » «
>» « * «
« * * «

» v^S! ^cvoc^c3c^«I;co^or^^f\lOo^^^^ooo(^J^\^ocoT^r~cc^»>»^r^^^Jr1•^•^u>lI^^^ o

«tJ<: ,)

9 « « «
* » » «c

* * * iS

» x-t-ii-i_'.\Tt^c_c_t>»-a>i^.'^i^c«_c_>«:r^i-'t\o*^<c-<j«ict'»S(^C(\ a

f « — * ^^rvtc^^^o^o•>o^Ol^^lr^'r'r>o>o••oooo^^)u\^^^^^f^^^^^OlI1^^o<ol^^^r^^^cI:
j> «<ii> 4i

« 4r « 4
* !> !> «
* « * • «
« « « ^
« >> « u
>» « * 5>

« ^^s^^^J<^>DO>L^!'^!^cct^l•*ct^^^oc:ro^^'»fy^o»^«^CL^"^^^^c^'C^^;^HO »
« « O _L s> ij

» •<!ix.'> vO(j»T-<cir\t\jTHcocDvcr'iO'-«n>o ot>r^vor^'3-<\j'r'TU\'~^t\lo^cj^vOixia3
!>(/J«!» l-^v^1^r^T^<-l!-(1^ r-l V
* • » * *

* > * *r

» a c^a?o«ln^v^^rvc^l^>t^^vIOOoaooe^^cornc>eo^ootn'!r^^Jr^)r^r^rn'^•.-^f\l
« -tJ^Xt' c^coc^c^c^l^lU'^. ^o-3-^--acsooc•oc;of\l^Mr^C3r^c^<r;^^.l^f^cocooc:•c>c^ *
« I— * ^ s> f«> r^ ri t*! 1*1 ri ^P o o o Q o cj ri a c ^ »H »-f -r-t cv cv <\' M »» rn o
*2:*n_)>> ...................................
>> LU <> » *
> 2 * *> *
* ,«- a S :j

* c^T^oc^^^ocr^u'^^c•^v^'^(Vf\)(^)^yoo(\lC\|^v)eoc^«o^nc^rvt^Trt^Jc^^e30c^ f«0* — # f^^^«^^!^<^JC^l(^JT^T^oc^'r•*•^rac^r»'rr^(>o^^a!I;^o^^JOr^tH(^J^n•^^^ «

» LL "! < >>

O * * *
i) O O V
* CL * * «
« <3 * « *
« 5" « * ?;

* * « oooooocooooooooooooooooooooooocDooo:::^ *
"f-uscNjft uioir\Oiriainoinoir\a:r\oincriir\oipoinoiiioir\ainoir\ocnoif\oif<. f

* , i>

0 5:*-<*4 c^^f^«cDa».c^oo^^w^^tf^J^n^^^'».nL^!-c<>?^^^«oc'^^<>o*lrl'^^ *

^ — » * *
LU « I « t I I I r I I I I I I I I I I I I I I I I I I I I I I I t I I I I I I i>

c/; >> :> >>

i> « -H * o o G- o o a a Q c o o o c D o o o o o- o o a o o o G o o o c o c; cr- o »
ou^otncr'inoir^oinoinoincDinc'inoirNOinoinoinoinoinoir^oino «

3f tt'diy ................................... ij

it V * i>

u >j >y

* * * <
<> 9 « «
» «; L- • ^ L, _ i_) ^1 »_j _ i_ '_. i_ i_. i_ I.-' t..' '_• '^^ l- _i »
« » !\j * o o Q o o 3 o o o r: o o c> o —1 r> o o o o r^ o in tn IT, IT. tP «
» j>tji» »...--•-,.-......,•....•..•»....... . i>

* cv<\iryrvarvjc\iojooojporviojrvjrvjrvicvjrvir\jCMryrsjryrsjrvirvj^r^ *
* *_)« •^^,H•I^r^T^r^T^T^WT^T^r^T^•^T^^T^l^T^r^^^^^^^,^•^^T^^^^T^T^•M >>

« i» « ««i« iiititiiiiiiiiiiiiiiiiiiiiitiiiriti >»

S" » » *<

» » a r-j o o o o o o c; C O 3 tT" Z3 Cj ZD CO O CD r-J O r3 --J o r": o n :3 O O C5 •>

-X^s? • o
--i t_J V V_) [. .' C J (. ) <_> 1_1 L ^ l.,> IJ LJ LJ" CJ LJ CJ O LJ l_J LJ C J (_J LJ Cj (_I LJ LJ (J (J T^ T-f >-l T-t T-l •>-( T-l

* e _t « IV ,"U IM .V CM t\» <M ".M tV (M t'vl <\1 tV -.M 5M ?M IVJ tV iM ?V CM (V tVi IM IM 5M (M SM »
« * 9 TH.-lT-HT-|T-lT--!v^T^T--.-|.-lr-lT-t>-l»-^«-'T-lT-'.rH«-l»^'»HT-'T-»^<-lT-|f-lT^ J>

5 >> « If

* W « *
« * * *

o c -o ^ >o Til >o 1^ !^ "X"' cc" cc nc Tj- a^^ «

!> * *
:i ^; JE f;T

* J> <r

G-120



« « «
l> >» « «
« 4i « «
« « # O
« « * >ou\<>fytr. o«lTHc^«o>oolC<»«c^oc>oor^c>l^|«^^~•^«>l^«o*M•-^T»•l*^* o
o f ^ f r~^r^>o^^(^J•l^<^llnro^of^f^oorOT^eo'*'»T^^^•r^^^JUAK^l^'0^o-Ol^>^o^vJ^o^o «
« o
«t « — « o ^OvO c\jor^<r»otr\co o orooLnr^r^oin'«-coTHt^o(\Jooor^o>vorvj o

« « « «
« « « «
« « « »
o ^ — ^ ^o*t>*^o^x5Wt>ctococDooKllr^o>«^orvJo>^o•*'«p>-fOlr>to^>•<3^^«-l>Clr^^^ «
V V ^ v t^lI>Tr>3-^'loa<roo^<3sJooor^o«\lc\lU^r>Tr <>•>-• rlO»-^(\J^\4^'\^'1l^c^u^u^ w

» If

* * * »
>> * » »
51 * * <i

s r^t\(\<»0^c^cr^.-^^^•^C'<_^^c<»X'»•-^C<«k^'»L^l^Xll'i»>^^^x(^cc^^. »
» iHr^CM-rHcr -"j-CMo^ -oK^rvafMo o co ^f\!or^>cir>occc(\j-^-or^ rMf\iQK\tnm o

« ii-<ai> ................................... ,j

i> > * o
« * » <i

i> # i>

* « * *
« * * *
* * o «
* i> » r^^^^oa>^oo^^3^Vf^T-lP^C30•<r'O^^^^^T^c^l<Ja^\l^^><rt'»cDtn^^c3c>co^a>o^ «

.............. ..................... ^
if ^wi> utofi^rr^cco-t-i-tHtnT-ui tr>^oorvj(\jT-fm<ococo-r-tOi-tr~rio>r'>-«roDa?

IS . » » !t

« * * *
>> SI <> «
* rvlo^oco^o^or^c^•<Jooooo1-^T^for^^^o>f> or^ otorviintr-cDOO'rTrar^ «

i>^*o* ................................... #

s
*t-»--»>> ooT^a^voc^c^f^aD•<r^^roo^^^nc^a<)o^^r^coc\l(\l^^rnl^»oor^^^JvOT^o^^vo «
stZ'Sl'i oc^O(X5f^cc•^^OLnfMCMrMOOcvfvr^^^f^<\)^^«GCCo^^r^rvOlr^^^r~-r-v^O'C •>

*Oi!w« ^r^^f^^^J^v'WT^oc^r^^^l^ooOJC^J^oo^o•^Jr^wa<>^oOT^^r>|TO^^. ^a^ototM <
iSOS><l» ................................... ^
* << « mmtrNmir\irrtr\tri'«»cvj(\jrvj r^rn(^ra^r'<r^r^f'«rr^roif\inif\if>ir\inif>iri;niri *
a Ll :> * c
i> O « *
S ?! « *
» CL * * *
« <r * * «

*
* « * OOOrT'OCDOOOOOO'DOOOCOOOOOOOOOOOOOOOCOO *
« o^rvj* CLrioiAOir\omcir\oiAOir\oif\oir, omcinomainoiriOinoLrxoir. o *
* — at-f ^

« •— « » «
:»UJ«I4 riirtiiiiiiiiriitiiitiiiiiritiiiiii s

IS Si ^ * cj o o o cr. o o c o o o c o a o a o o c o a o c; c o o o c- c c CD c; o «
« * * inoinoinoir\oino:f\oinoinoirioir>. oinox^oinoinoinoinoinoin »
» 3 <J 3 ...................................
V !• u s;

:? S i> ?:

» 5t :j V
* * J> »
9 V =* L-' i.i 1^' v_> ^ ^- ._ i_ (_i ._ _ i_ ._ l_- (.J . _ i_ _ _ — "»

* * CM » iTi in in in li^ LTN j% IT, srs if> iTi in tn in in tn LP, in tr, iTi LTi in !A r) *
i 40* ................................... *

* oo« r^cvrMn)rvjnjrv»r*jrvjr\.'rMrvjrvnjrv)CMrvjrMrvrvjrvjrwrvicvjrviroro<\jr^ »
* r^l-iI^T^. WT^v^^^T^T^^T^T^t^^^^r^r^1^T^l-^T^•I^T^T^-r^t^r^r^t^^ *
a * * «
« I 4 I I I I I t I r I t I I I I I r I I I I I I I I I I r I I I I I I r I »
«t » » «
« » ,^ i; o o ~ ^ o :o d T - ri C3 o j o T CT' o o o o c; n T o o o ^ r) *
* * o * o ~ c. r ~ d r 3 r' ' o —

• c ~ o o r c: ~ j: ::m in tn in in in in in in in *
r^- r> ••••.........»...•.............•... :^

:*i_j:? ^wt^^T-^«-^^*^^«--lT-^T-^^T-^T-^T^^-^—'f^-r-^T-^^T^r^T-v-t-^T-f^-r-f^-r^^ "

» * _i * ;m 'vj -v ' V' !V iM <>i ', <j I. 'J 'v ts) iM IV i\j <v ;v ;\j fv cm !\i 'Vi ivi 'M tv ivi v ::\» t\i im i>4 iM *
p -i 5 •rt---lT-^^-^T^^l^r^T^T^.--<T^T--lT^•r-ST^T-^T--:,^r--!T^•.-^T^.^l-^T^
s; IE

".-

<s « <-

« » * e

ff « ^ l> CP C^ C> C> CJ O ILJ" a IJJ O O O O W -i^ -rH -iH tH CV tV) IVI IV t\l I\J Iv ISJ tv ~"l »
^^uLi? CJ^UJ^-JT-(T-^t-^•r-^.-1T-l*--t•r^r-1T-^T-^^T-l'--:«-lT-^'—it-^-r^^.-»T-^ V

* « » <<

it i> <t

G-121



* * * *
>» * O *
« :» « «
« * « *
* * * <>•»ln<>to^^!>ocvlf^J.ocK1(v^«»^ocvJOTH^ncc•»^lHlr^rvffMeo«p~<><(,r^ *

* ---------------------------------- - *
4 » — >> rv'»rsoro>ocMOLno -^^r O'j-r- mr^ao»-iom af^, -"j- om o^r^ ooojo- *

* « » tH -i-l tH *
« » 4 «
» i> « 4r

» « * *
« j>'-^* r^^--r^^~cD<>'ln^r>ll^oof^^e^co^^r^c^>o^vlP^r^^^>oc^«rr^ki^Of^<>^r^>fM« «

o *o» • i>

* * « *
* St * 4t

« * *
3 It " ^ cxl^(^•^.•-^^^«.<,Cl_^c4-3r'f-a>t-e*•<:;^'t^;^'f^^•.-J•%c^.^c^XiXo

SI <t«3i9 ...................................
« * if •^•V-T-V-V'^t^r\i<\ 0^ <\ t^i t^i r^. t^, t^, t\i 0<: -9 -V rt «
a i> » ii

^ =^

«• * 1> 4
>> » * *
>> 5- Si :!!

«i « 9 «
a w * ^'1•»«^^>r^t^co^c^lr^o»ln^'>I^a<ro^•^oocDr>l^^olVO^o^o^o•o(\lo^_)^^•<» »
* 4 ^ » in IT, o -.^ <> r: X' •« o c csi (T' o <v u"! vo *
>JS>»_LSt ...................................
)» ^^^c•r^•^c^ccu^(M>ow^ro•r^^^>T^c^^^OK;^\l'^o>cou'>-^c^r'1^t^c^^r^•r^u^cn•<3- *
- • « ir 51 tH r^ c^ s» l^^ CD o o» »o a> tJ> (vj (\) r ^ i\i >5- Li'> so J'* ri (-D -rt vt) r> 'T ij\ iJ> CO ivi

"

9 • » >> W
* 3 « » *
^> * * St

•5 _j nt o o^^oa•.^fM^oc^ooo(\Jc^c^<Tpnr^. ^c•^f'^o^CMln'co^^^Jc^^»^OT^^~o•ecc\!r''l v
'><j>>i« w^vJC^(^(Mco^>cooT-lo•>3r'^ln^\ir^f^c^otx)!r^c^o<co^Oln^^^l^^l•^^rLn^ *
?i »— * ^ * f"! r> 1^1 c>j rv o o o c\ ^^ o -t-i -iH t\' •r^ ri ri ri r^. r! r^ (M rv «<<^*0* .......................... ......... 1)

« LU ? 'i

*f :z t- if »
» 9 « ^.-

*v— O'^* r^Joo»^c^or^•v<JKl^^^lnlnoo^•<^T^r^r^^n^^o^^cor^•<^c>^^^^T^lr^^o(^Jc>co >j

ifOS-o* ............ ........................ ^
* * « iPLTiLniT, ^^l«^^lrvlO«c\^r^r^^»'lro^T^I^r^r^^•vro^o•s^lnlntr>lr\lr^l^ *
* ll => » <•

« * >> »
* tx * i> »
O <3 *

^ if *
« * * CDOcooooooQOoooraoooooooooaQooaoooooo «
« 0";=rv.i«= v^^olnolrIaLnoll^otr>o^r^Olnou^Olnolnc;l^, oiriCLnoincDiriOinair. ^f

* T if <t if C3 r:> r-i T-l r\} C\l yt- 'SS J'\ il ro 'X.- f> CX- irt. sx *

u _. «i « «
QLU^i^ iiiiiiiiiiiiiiit(iiiiri>iiiii(iiiii 4:

in if i- if

is tf ^ if ccoac?t:LOoooc;ocoooooQaoGOOD«rc:C'C3Cicoot::c3 tt

t, i» * it o ir\ o tn c) in o in o o 111 c.) a\ o 'JA o in o tn o i« o en o in o tn o En o ir» C) o *
:3 ^i<agi ...................................

* 'T ^ ^ -s- ^ r^i r^i r^i r^i *
V if '-9 -

* 5> * *
* !S « S

o 3> V L »^ • t. - ... — ' I. ' •. '
. . i ^_ ^ -. I—/ ' ^ '- _ _ i_ . _ i_ V

* * f\J * 3 3 O O 3 C5 O O O C> O 3 O O O O O O 3 O O O in IT, iTi iT. iTl IT. in in iT". T\ JA in =>

If if 'Ji if . .... ................. ............. 4r

* if if ^ fV f\' Ov' fXJ CM 00 rv.1 f\i CvJ 00 f\' Ts! (\i <\J CV (\1 CM fV CV 00 (\i (\) CV 00 CV CV f\) (\ PO r\l f\! C\i if

ft :> c,-' * r\j rvi cj cv rv) r\i rvi rvj rvj rvj rvi po rv r\i rv rvi r« ro r^j rvj rvi rv) r<3 ro r\a rM f\j CM ^ :s

» S5_i* T^^^^^r^T^r^^^r^,^x^•^^T^T^^w•r^T-:T^^•^^T^^^T^.^THT^•r^^^v^^T^ «
O * « i5

:> I « I I I I I I I I I I i I I I I t I I i I I I I I I I I I I I I I I I t if

<J 9 » »
» If if u r- o o o -J r< o o :3 o o rr- o o o ;d r? o a o o o o o tj o o o o *
"> « a x( iTi in in iTi iri in in IT, n in in in in J'! in ;n LTi if-, LO kT, ~ ". ~ ^ ? ^: cr o *

^: ^ J? T~f •r^ v-T r-f r-^ t-^ T-1 'r^ T-f tH T-^ r-1 -r-f T-1 ' T-^ T-^ l^J ;SI VSJ <V IV tSi CV I M \V IV ^ C\j

« a _j w i\) ;v tM tv i\i »\i ;m tM sv ;>j -^t <,v tv iw ;\i m cm (v cv ;m <w {»j !v o (v iv .sj '.vi «

f if if

if tf tt t>

* * * *
i> i% rz, i> ^^r\l•^•<^n>o^xc^ca,^.%!'^<?n^c•^x^^o^co.-^<Tn^O'^ffl3^o^^;\J^o<^^ «
j> « . » !»» !•> r 1 r't Nir -"I «3- vr >a^ "I ui .i\ u> x-. a> U'. ui is\ u- ki\ vc >c o »
>S fliW T^T— T-^•-^r^^^^»-^T-^^r-1<-^T^^-^T-1T-1^T-^r-lT-lT-1T--'T^1^-lx^r-lT-^^ '?

<i * * »
* ^f

i'- ii ^ ''f

i>ifififit1fifSitfifiiififififitifif-!xitit.ififi,i)iif^ifififlfifififi).Sl.ifii^if1fifif

G-122



« » « «
4i i> « «
<» O >9< «
« « « «
* « « «l^IHt>eosr^oo«^oo^oo«(>o<or*^OI^^^l^t^^v(\!ln^<..^»-l«{^)t^^o^r^<»^>» »

* « ^ * T^ m t\l <; -i) ^^ t-^ c vc rn ..H LA -^t o o c cc o in in o ro T^ OJ c> iTi c> <>

» » fr « o -.-t i/^ <o r- r-^Trioi^Tr thcmit, K\iri^ THT-ii-*or^ec oomr^oct>r^ oeofM o
* * >> T-( ^ ^^^^^^ tH -.H o

« 9 «
« i> «i «
« > * «

i> « — ojcvcvirvjfvjr\iootnr^r^>ca^. IT', lnlrcv•r^r^^T-^Y^I^^I^WT^c\lrv)cv^ t>

!• *«J» ^
» C » <
S <t >> o
* * * 1>

» ;:t ;> i_ X a< c^ « c u « c ir j_ vj> x i> X o> u' ;»> »- r- ac >t t\ 3. c I .->

* rM»-it>f?- r^o oo^rc?.a:>o- .-tix^cDr^o THr^^ja?/ c3^r^r^-c-»rcriof^r^-«r'<r rMT-" *

iS *<!>> ......... . ......................... x<

4: iir n i>

<= :>

?t * a «
* t= » «
* -- * »
* * I? a
9 » » V- ui -cH .'^ (V f*^ <> <T Lji ;\j r*^ in aj (\» to o -sr <» •^r c\i (\» p» ri <D T-f <o t\i c> »
* .> « -c a"i ry r-. Ci fvi o rv: w ^n {\i o rv ?^ r~ in r^i <c rvj o vc « ^o CO *z^uvO-f ................................... a
<t r-^^vlll^^c•>3-lI^u^«M^O'OC^'^r^OT-->lno(va(\lr^c^oo^o^^r^CM^--•-^CJrvCJf»lln c
•= r^^r<T7ll^cocooo0'7'(\JLI^lvJ;vl^M(v''1'J">oca'om•^(^JOI^^'^>or'>^-~r^(\ir^^^J^vJ *
oujij'yTHTH'rH I^.^T^•rlT-t^^ —^^^.-^•f^.-^^<
i; • V * >;

* z: * >? <•-

ft *

js <3*_i:<' f>C!or^ooamr^r^o>crnaj o c?> mcco-rHo^a-rM^oi^iriTinir, irit-^oor^ *
t- t> ^ * ^vf'^rM^vooofVT-^•«^c;oT^•I-^cvl•^^o.^c^J•Tr»>'r•^'»rlr^f^^^oo^v^v)^^rv »*^:>0>> ................................... ,>

« LLl 4 * *
* Z 5> * I*

vOlnrJ^^l^^^vlCVvC•^'r'?^^no^x^^nc>^C'rvo^ofnr^oc\ltn><rlnrn^JO^--^nf^lr^ s

o
* * * ln•«••^^ncvc\l{^J^n^n^nl^^r•V'^^r^rv^OM"»^LP. iniAininur^inininin^ »

* o ^ *
* * « *
* Q. * * «
4 <t !> 1>

<• ;j * ft *
:> * « oooocrotrociacDooocroooocoorDoooacoocoooo f«u*cv* r, LnamDx\OLrlOlnoLnou^Olnc^mou^alna^po^nolr'Otf\Ol^\OlAO s

* **^*<t« THrJrvjrvir^, «n-<r^r;ncr. ^oor^I^xcc<>c^•o^lnl^(<:-cr^^^cC'XlO»»oow.^ t
<T'«-'5r'^'V'T^r'V'^Tr'^^rv--^'^'7--sr'<rLr. rnrnr^-. rn^nln^". rCrnrnrn «

«
i> LLi ^ t if iiriiiiiiiiiiiiiiiiiiriiiriijitiiif >>

-i a ij

^' =>tH* GOOccTiGocooGCJCocrcoocooooeriocoaooooooc si

* i> « inoirsoinoir.oinoinoinciinotnoLnoii'^oinoiricjtncDinoinoinoifx ?
v ^i-Qo ................................... ^

J.: V

:> J? V l>

SS :p * «
:j S> >? I., ^ - L. . :_ L v.- L I..- u 1^ W l-J U_' t-J l_' '_• t-- w,- i-" •_- V
« « rv ^ un in LT in ^ iA IT, fj^. ir> in in Lr tr in in ir. in in ri rD o o o o o o o a o «
* JJO* «
» « ^< '\) rv' n.' r\j c\j rv CM CnJ nj fv fv> nj (V o^' rM vn t^i ^ *

» * * *
ft 4 I ft I t I I t I I I I I I r I I I I I I I I I I t I I I I I I I I I I I I ^
» Sr ^> *
« :j ^ ?! T c:. -.z, 'D c? r?' o -:j - ij C3 _-) - ^ o o o o "j .j o o o o Ti o o ^Tj »
« ft LI <t — ~ I 3 ' c c: it r: - ~ ~ o r . in iTr ifs in in in iTv m in in, ijn in ix> in in »n «

-r- l_» i\J IVl ,V IM (S! (V IV] l\l l\! IM IVJ l\; is; IV." IS) (V (\J IM IV IM iv; IVj IV 'V IVl IV (V (V IV IV IV IV IV IV IV "

» !> _/ » -.V "V IV !V ;V SV --V ?V TV IV tV IV ^V .V t\t tV ".M IV tv tv (V <V <.V 'V» «V IM IV '.x* IV tv tM 9

5= !> ft »
>. J! ft

» ft O
ft « <: *
« ^'jf ^c^C3>'T?^^J~'^^no.^-c^^o,-lrv"^ano^3:c^o—trvf-^TTv^c'^-'Co^o «
p n •— ^ ^1 t r». CG 3: cc' a. .c =c a« cr- c> ^ »
V VUL*? -r-t yr'i T-^ -i—i -r^ -r-^ ^ •r-^ r-^ T-^ -r^ -r^ -r-t T-^ -r-i 'r^ -r^' r-l -r^ t
-i «C5ft ^^^T\r^i^v^srvr'^ ii-^r-Tv-'^'^'j'^'>j-"sr'«'3-^3"7'^v-^^r^'3'^r'3-^'3-^ ft

?t ft ^^ *

G-123



« « « >»

* * » i>

>» « « «
« « « «
* « * <>^^^^oc<^lvtof^JrN.»H^^K^^^oc^x^ecc^«r.^^^eco^ea3^^K^r^t^lC^c^•*CJ^c>o *
> •<ru^<rool^o^Cl^c\l^~>oo»^v^«rt^T^c^t^r^c^<)c^^^t^OJlno>(>K^r-t•.-la^vr^ *
* «>2"* i»

j» — inmo o»ocvc^lnc^<vrofMc^^o^^'r(\lln^^Jr^coc^•«-K^K^lr^^rK^(^J^^ roco «

« 4> « «
* * » >
« * >» «

« Wt,S:
« « « «
9 « « «
>> .> « ^1

* c^l*^<^oo^o«o^^c^^^ln<rlr^o•t^l^^c\l•^^r^roD»-^lnoorvJT^occf\lc^c^o^ro• »

<t ................................... ^
* i> '> mcvcv rvjojrv'r^p^r^ir^, 1^. r^K^cv*•««*'^'r^«r^r*^•*^^^^\lfVf\. oofv f
>> * * <t

S » i!

i * SI <i

« « 9

<> * * *
V « « cot'1^co•^^c^aJ^'^^^^^lVl^^ow>r'>T^^^>J'3•^ncoor^t^^^l^^^ocJo^^OfM(\lu1cov »
* (^ac;l><f^cc'r^o>o^r^oryo^r^T^c:soc^t^fv.Ha•r^^^3^v'<l^ <jSOSX"* :j

ff^:) ^f^t'1^»r^^oaor'>r^r^J^^o^^u1^~-T^'rol^^rr'lvO(>>ira^tI:•^^u^r'I^^n•r^c>cc^^^o >>

:> - f UC -"T U1 CO >0 I') U'* (M (VI IVJ IVl l\| 11^ T-) t> "T Ll^i lJ'\ O T-H O tt) U> CO J> (M ^ f

* ZJ « »
s< « * s«

>? « rvJcoa3.ooor^Jr^lU1fVf\l<If^c^^ot^ln^or^Ja•^^a3ct^^oo^^r^*•«^lnr^orecocorMr^ f
j> <3*i* o^vJrvlo^or^^-^c^c^^c>•l^c^'^ooorvJ^^c^•olnLnLn^ocooa^^<).?sJ^vl0^nt^ »

*2*o# <,

« LU » « :>

« z » * *

c^<x^«^^O^MC^c^^o^^l^>f^c^rMr^JO•r^^^^n^CM^ncor--var^cc<rT^^ocC't^fv^ «-»z«Xf ^o(^^c^;^v(^OTr•«rr--lr^OlnI^^c^<xDsr<x>ofvJ^n^orvJ•^^of^oJT^vo•^fv^^ nt

so*'-'* o>c^c^^r^Jlna'l^^aT^T^^^J^vloo^r^o-r^•.^•I^^^w,^I^aoc^l^oc^o^rcvLP. «

* * * r^rvlcvcvf^t^^ora^^^r-T^r«^*r^^^lnLnLn^r'. iLnir\iAiAir\^ •>

* ll * > »

* * * *
>S CL * '> *
« <l 'I' « *
* s: * «
« * =i OOCDOOaOOOOCGOOOOOOOOOOOOOOOOOOOOOOO «

#>— «|— « - jS

* * * fv !-o -"J- -"i- "-f*. <o >c r~ 'SI- in o <> o \o o o o o tH rvj (\j ^r in iPi *

« 4. « «
i) lu I ^ iiiiiiiiriiiiiiiiitiiiitiiiiiiiiiii #
>> in if ^ >i

^ ^ t— 1^ oinotnoiric>tnotnoirioinoinoir>oif>oinc)iiioinoinoiA::jtnoino >
3? !><»:> ................................... !>

»? V
9 * * =>

« » » *
i_ U- _. <_ v._ c- _ t_-' ^ I.. <_ i_i i_: L.' L_J (_ I-

:
-• •_. ^ t_i . •_' l.j r?

* >> oj * 3 o o 3 o o o CT) o '3 o o o o a in in in ITS ET, in in in in in IT, ITS in *
i> *c>* ^,

* i^rr"* »o^n^^Mr^^^l•^^^ro^^^^^", ^n^^p^, r^rn*^, "^"^^ *
* frO* rvirvryojrviooojodrvinjrvjrvjrviojrMrvioorvirvir^irvirvjrjnirvirvir^ «
* .^T^T^r^T^^^r^r^^,^•l^t^•HT^^•M^•r^T^•^^T^I^^^^r^I^•H.^THTHT^T^ «
« « o «

4 I 4t I I I t r I r I I I I I I I I I I I I I I I t ( I I I I I I I I I I I *
!> W S" «
* :> ^ * c o 3 .~i — o C2 C3 o o o 3 c o T^ r; :r) c o o '. J o '.d o o ~; —j r-; -d o *
* « o * in IT in m in in in LO in in m en iT in 'jn • : o c; o o c: — — -.d c:; z — o — ':; c; r' r. *

"S^^
r-- t_i * ^vlMl\^^vi<v'!\»^\lly^Ml\l^^J^v^\^^v^\J^vr^^•lr^•^^"lrl^•lr\rlri^•'lf^^-^^'l-l^^^1^•^^-^
» >5 _j w ;vi TV (\J <M f\i <si ;m (vt rvi tv r\i t\i (v Cv tsi tvi rvi ;>i txj lAj iv tvj ;m tM iM iM tv :m i-m .m im '.v t

=t It <I

* » « *
> * * *

* u .-1 * o t3 o o cj C3 c:> tj w w T-i r-« r-( T^ -r-j f\i ivj <v <v ;\) IV i\i IV <v (V ft r'\ r ; f. ri f\ «
V a? U- I' IM IVJ W V\J VVJ V\J *\J '.\J V\j VNJ IV kV IV IV IV IV (V IV IV VV IV IV ^V IV VV VV IV iV IV \V IV W ^V

t< ^ ^ i>

<J 1^

G-124



* « » «
<> 4 « «
« « « «
« >> « «
* * « Lnr^>o«^vK^o^••«^l^lflorooll<^roorn^nlr\c^^l»^eot^|•»^CM'C<JO«t^<e^o'»^^ •

» *Dr. e rof^i^intnu^roinr^r^r^ip. •<»OJ^c^oolf^lnco^^vcr^^^ffleceo<3l^^o^c^^--p^ *

« « « «
« « « «
« > O *

« r^vOif". ir\iP. lnc\^•I^v^•^r^c^J.^C\ifvrv«^t-^r^OJ^^JO>!•I^T^^^ »
« «C'>> • tf

* * * *
* 3> * <
* S> # «
:j ijr'»-'»int;_>c»'<j<\»^if<t<\f\CLr*'>3P~c\»-or'irsc. •«-<«,«;»- cx,'^- IN «\-»-
* * if * cc o THir> ecr-.o -rHirvrnirto-^oinr^ tH (\i in ir> oo t-ioo -^j^ rMoo-cccoj-^-TfM *
» c^^ooor^r~f^^^oo>u'^lI^l^ccr^coeco»c^<^3eca;^ot^lo^o^ra>TOoo^o^^r~rvr^^ v
t ^i<t<. -

* > « *
* > «

* ;> <i . »
« * « *
S * !> «
* « * »

!> ^-^s* r^^o^^^^«^c)o>^c•ir.^^.ccoo'^rriH^^, <;o^r^fv-I^r^lC^c^•^p^lH »
i?»iJJ.W ...,...•..,..,,».,,......... _...,... «i

i>w^< cc•cc'L!^o^ol^<3a><Taor^^o^'^^cr^aJf'^a3c^^t>o^^^or)r'1•>ooo•^c^^^ou\t''^ >>

• f a r^ iiA (\l (M (\J (>j 111 >o «T CM o c^ u> CD o» r-» ^o CO «r r-- ^o f\J <o (\l s>

V <J) i> V i-lT-t->-tT-)i-l 51

jf • ij j> o

» * * «
u^<>I^T^^lnc^^eco^t^<rr^^ooc^•^a:c^<>rvlr^arotX)Ocor^^^v<^oc^cv^^oc^ *

!><lj>x» a^(>^^cO'-^co^^D^^r^^vJor-^^o^Oln^oa300^^l^o>i^^Jorn^vr^•r^oK1r^c\lr^co »
« i-Kt^ * cc-r^-i-MCV'^tvJV'.^t", t^irifsicvicvrvicvrvt^. r1fv•^p^r'^oc\r-^^T^T-^<^^ w
* ^ << U Si - - - - - - • - »

* ^ * * *
*•->;' I? «

^o^o^r^oc^r^ocor^^ODC^rvr^l^ln^^lno^^c^J'rco«t^CMC><>l^>c^^O'rt^Q-c> >
szsjX?' I^^^co^o>oo^oco(^l^ncoc^•I^c\lwo(>lnT^c^^^ll^fMrMr^)^o^^colno^no^nc\^ >
« c*^ « I^oov^T^•-^oco^coaaI^T^•^^r^oaooo^^oc^c^n^^Jinl^l-^)C^oar^•r-lo *

* * 4 ^ rr ^ -sr r^. r^ir>ir\mtr\Lnmir>tALnio-<i"'<r oooorvaromr^mK^'^r-tj-Nr-^'^ >»

ij u_ s> »
:> Q S: * «
St * *t

i! Q. » << *
<! «

i'- *> » «
« <> * oooaoooooooooocsoooooaooooooocDC-oaooo «
*=o*<v« cincLAOiT. OLTioincinoiTiCDinoinoinoinoinatT'OLnoirvOLrioino

» i>

i! T" u <s "J \c >c c> o \o 'X cc o« <> o o iH r-; oj CM r^i f". <« ^r irN in « =j

*
^'LU*!^ Illltllllirilllllllllllllllllllllll i>

l-f (/< li it

« j> th * c' o o C3 o r3 o o a o o c? o o o o o o a c: o C! o o o o o D o o o o a cj o *
«[ « « inourAOinoinciLnoinoinc>inoir»oinoinoinoinc>ir\otrvoinc:>if\oin »
1> *<SW ...................................
* tr>, ^c•^or^r^cca3C^c^^c^o^^p~^a:cot^c^oop^»^{VCM^^f^^rv:nl^^^o>c(^^»occ^ *

" V »
* c *
a =» s *
ft * e *
«i * V • w I ' - ' C t. ' • ^_ I- ' w' «,.. '^^ U ' '..J t-..' *—' ^ t_ L_' ^ '._ U- 1- '_ P
* * f\j < in tr\ IT, IT, in in in in o o o 3 o o o o .— o o o o ^ o o o o c:. C3 r> o T> o o >>

* j'O* .... ............................... a

* T^r^r^T^r^T^T^.^^^^T^^-l^7^^^T^T^1^T^HT^»^T^•r^.^T^T^•HlHT^ *
* 4 * #
« i> I tl llllllllllllllltlllllllllllllllllll 4
» « IJ »
i> <c 4 CI 3 O O ' J O ".-1 -'J O n O O D CI V.l -.3 O O Cj O "13 0 0 'J O O O O CD O CD ^ a o *
* * c; <! C' o ' o 3 c; in in in in sn iTi ifv tf\ iTi in sn in in tn m in iT tr. in in u> in iT in tn in *

» * _j «t (V! ,M csi ;m -.m cm ?m i\) :"(! ;xi tn: ;\j tVi ;m cm cm fv cm tM vM sm '.m ;\i tv im cm .m im -.m -Si im tM =!«

:> 9 # T-^1^T--1^--IT-^T-^T^T-*-.-^^-^f-^vnt—^t-^T-^r-tr^»^r-^^-^THT-^^^^-^T—. -rt i?

IS U * :>

*: %' f.: It

« •> e
« » * *

s» * •-• » r> r'> r'', ^•^ IT -sr -"T -"T ii> ui u^ u\ uv B\ in u% ^C' ^u ^o -c \c >i? >o r~ *
UL V IM ^NJ INi IVJ VV IVJ IVi IV IVJ VVi IM V\J IV W IV IM l>4 IV IV IV tV IV IV IV ;V IV IV W IV IV W IV IV IVJ IM

e « * *
:i ^

:^ .-5 <i

G-125



» « <i

« « 4 «
* * * »
* « « *

« l^roorMr^o>r^o^r^-lt^<^rn<)^0'S0(^Ifv^^^>oooooc^^^o>ocG^^^r^lAf\^o^^^r *
* lA^-f^o^<>'OtMtneco^a^of^^ceoc^ccc^ccc-^^Olri^ol^^-tor^<^<;c^!<3oc^£^ *

« i» « 4
* * * *
* j> * >>

i> •<»•^o^^'rl^r~<K<*l^>f^im<vo^^«C't^r^lr^T-J^o•o^^:^^l^»•«^-'cr^^•>^^^a:w *
» ^^'J '^ou1>^c^JC^c^o^t^t^<v^^OT^a^>oocJ•w-^^^^r^lOOf•>^-tou1'TCV^t>c^o»c^o^c3 i<

!> *v^« r4rMrvir>jcv»^»H-rHT^T^ojoj-TH^at^inirv'^roO'i-!^-.H-i^rvicvc^i«\ix^ *

« 4> « <i

* * <t if

if ti it i,

a n ^ '»^r»^t>r^t\cir ^•t^r•:^xx1^l-^el^t^<'»-7c^^J>,c^^^;x5i a
* ec^^f^ar^coD^nTrTrr^l^p^l^^a^o•*'a-(\J«^c^•l^f^occc^nv^(»3C\^ccoln *

« <.<i<i ...... ... ...
u
s> * s
Sr * *
* » * «
* * «
<i » & 3
« » * •«^o^'>^M^ou^t^r^oa^l^\u^t^(Mr^r^^^^c>r^^^(^^t^^^<TC^<l,r^l^fnc^u^^^^^Mu^ «
* It It vC' >c ^o c; c w-i -rM in <H fv.! c c^ -T-t cc f> IT, i>DO»_L» ................................... xjL

!t •^^c^f^Q^oUlC>voc^T-)oo(_JU>l^><)<vvo<vc^acJ^v<\^r^co^^Jr'^»'1^^o^A^Tsc^^o^ =?

• ^> uc s Li^i >o tM (\J o ^ c\i r'l «r CD >o »o r'l r'> ri ri ^ i£> •<r cvj r-t ii\ 1^ aftO*» T^T-^T-^ -r-tiHTHi-l :>

<t

O Z3 <> *
* * 0:

ft •^^yo<:c!<>r^o^ocv^orvicoe^oc^coKC^l^^^o^^v)Ol^ic)r--tn<Tlnt^^^^, icrvj<v
!><iiii3:* ^oo^o^oor^c^r\JCVJf^r^rMrvJDr-^c^c^KJU^^o^^^u^LnLr^^-st^^~«r-r^o<v^r'>coc^ o
* »— * ^ » -.H rvi tv <v tv f\j rv tvi «» r> ci cvj ••H »H f^ •r^ •ri -.H -rH «i»^*o» «
i; LU * =5 »
!> 2 <• * *
it — rt It It

a3^^^c^c\ll^oJr^^o(^r^^^coaor^f^J•^•^(^^l^>oolnMlnf^T^\oc^rsi^^Jlf^r^ec^^^ *
3 21* I* voo>c^cc^^f^tt^<5^Clr\CM^^J<Xl<l^^J^v)T^eDe^<^o^olno^vr^^~l^^cc^.•r^lr\^-'r *

*0*<'=!" if

* « « ^O^nlr»^AUAln in •»'^'r-*CN;cvC\Jt^iOr^rnr^ r", r^, ^^rr^. r^t^^^ *
l» LL » * :>

* O ^ :^

St c * a
:S CL <= * *
* < * 4
« 5r * « *
it it « oooooaooooooooooooooooooooocooooooo *
» u^oinoinoiAotnoLriOinoLriainoir\oir\OLnoir\OinoLrioifiou-\oir\ *
:>•-.«(—* ................................... if

* S * «« V o o <x:- o o o ^ -iH CM y-^ -^f <»- if* sc- o TC <SJ <> o o> o n cr r^ »^ rvi Cvi >

i>

* LU « r c I I I I I I I I I I I I I I t i I I I I I I I I I i r I I I I I I I I >.'>

» CO * * >s

j> » x^ > c o c c o o c o o o o o o o o CD o c: a CT, c c o o o o o c- o c c a c; c o *
ii it i> t— ^ cj in o ui o UT, o irv o in o in c:i in o in o in o in o in cj lA o M'! o tt\ o u'v c> tn o tfi ei w

5<<19 ...................................
V w >

V V ^ i}

* <= * =;>

* « * *
» P '. - !_l I.,. ^ , i . • (. - - ^ U „ - I. > ' - 1-J ^- '-. —• t

it * rM * o o m tn iTi in lA in in L'', Ln m in in in in in in in tn .r^. ltv in in j^. o o -3 — :j ^ o o =>

« <rO* ................................. .. .>

* « Z" * •<r -tr ^ ^ --r <? ^ -a- ^ u", LT^- «

* ^•.-^•r^v^T^^^r^^^^^»^T^T^T^^THt^T^r^^v^T^,^T^,^^^T^T-^,^^•lH•r^^T^T^ 4
* * » 4
4 <i I e I I I I I t I I t I I I I I I I i I I I I I I I I I i I I I I i I I I

» « >> f
9 o * 0 D —

/ ~ n c: o o n o o o 771 c; c; t- 7' o ~ o o ^ "t;
—

) n o o — o w *
* « c: * x\ in o o o r o ;

- -j c. r_, - :. .. ... c m in m ir. in in ^n in in *

* «» _i » :n '.m iM i\» ,M IV ivi tvi ,« .'i IV. iM i>4 cvi »<) ;Xi ivi ;v ;x ;\J ixi ts, tvj si :vi 'm ivi ;v v -.v t
!< « s> »-1»-^T-^r-^r-Ir^r-:<^•-»»^v^^^•--«1-ST^T^^-^»^r^T^T^I^'-^r^i-1r^T^^-^•--lr-!^. .-^T^ w
P 5 !> "S

:^ :U V
<: i> 3 <t

« « « 4
* stC"!"* 'H.?c^^T•r^•C'^r:c>OT^tvJ0'rx\•C'^•^:c^o^--^^vl•^^rn-o^^^^•Hcvn«•J^ =>

!> » w r» r~ fv. tt at as cc' XI CD iii cc X ^^ «> 5J> y» c> i> a* c> C3 v ji ;j *
* ajiU-V i\jivivvv\>divjiV!iMvv*vvMivvvvvivwiNjiMivivji\jv>jiM\MivjivjivjivjiNjriripirir*r»

* 1?

:;: <! i> :S

G-126



« « « «
* * s>

* * * »
» * « »
* « * ^o€^o^l^v<>^<>ec'rr^O'•«*<vlo»f^l^^o><)^w^^col*^<>^^^^rl^^o•^^oc^^^^fWl^l *
« a ^ a eoooro<\i>o<o<>vor^^rc>^ain'«ot^c\joa{\j<)Cvjoror^o-tHoi^coTrincoc>r^ *
« - - - - I>

o « ^ * t^»-*j^oroo<\ioooor^of\jm-<Hr-voaoO'.-tr^mK>oo>OTroo>or^''r{\j >
« « q: > LOt^t^«c^cct^ecoo>ec^c^o^occ^^po^or^«r<)lr^lr^^--c^<0'T•o^cecr^^^. inr^eo *
* * * >H a
« i» a »
« :» « O
5 <= SI ;>

» j>^<. CT'vocci^toiALT. ir ^OLOl^^u^u^tn5CC^I^c^^oa^»^<\Jooc^lnlnl^^Aoc^:•ccoc^ *
t> D ^ f c_;^c^t>^v^Ml'>0lvJt\JU^'T•»T'^•^^7^o•u>ouI^^-Jt_)CJ^_)•<J^^^<\^(\^^\jC^»-•»-^••-^»-^>c »

--> • «
If tf it a

* * ->

<t i 1
^ ^ .- :» c vc -c * T- 1- .- -I- T- rj. t\ -J, u .1 r C r}> ;\ St < « 4 >c »- c c t u <\
* *i;j> ^*^ln^ornt>c^c^c^c^cv^cocca;copnOloaJ[^^olnoc^^c^•r^(>c^oc^a^T^^r»*w «
* i»^i> <\iT^c^'Cr^^M(VJ^M^\;^o^>c>c^O'0t^<>o•o••^•>3r'lf\JOcc>(M^\^^\lfviet'CJt_)OOa3
;> *<l» ............ ............... c

if it tf if

I? 35

* * * <<

It » « «
:l a :i O
*i » !» if

» » i» ^v^|J^•^lvJ<Tf^r^^^>ow^^Q»v^<>CJT^•>Ttx>T^c^^r^'^ou1^rLno>^^^ln5D(^i^nco<--c^ »
* » * c_ rv «• -s; c If-- <! c\i sc o ^^J ^ \o c^ ca X (\j in « <\- « »................................... «
j> ^T•<^.-^.-^r^Pl^^c^^o•ocoO'J<MI^^^^rco^o m CV >o o ^ f\i U1 cj n »

r> J> St iH iH *
i; - !> i> »
*; 13 *^ » *

f
si_('j'^>s aoacc!^>oo^^)r^^^^o^O'^c^^ol^OJ^^c^^n^aooooooc3c\IOc^fvJrrt^^o «
*-<3<:_L« c>c^c^^^^^^lln^^OlnHo^o^co^^K^r^a^cc^c^cc^oaco•r^Trcor-*tno •>

* »- » ^ "> 'x o cv !V rv rs rvj rv r^ r'-i rv w r»> p\ (v in rr o rv -r^ -r^ i\) rv rn «
a^sit;* •>

if :Zi if if »
5> •— f if

t, i— if ^ if r^r^roc^J^vJr^J^^r^^^^^«o•.^c>^lnr^l^t^f^^^roor^^^^^^ro<^JI^r^^ »
if if :l if ccoc\l^o^o^o(^f^l^.^olr^Vf^r^Lr^T^^o•»ln•^^coecor^J<vc^;{vo•^^^n^^Trt^
*c>at^« r^^^<rOvirv,•(^^r^U^Ul^-r^r^r^>Olnac^aD^c•Hr^f^o^-l^t^ot\l•^^f^. Ol^\^c^o^ *
?>IJ*<|!> ................................... ~

>s > if cvirviCVih^ror", i^ror^rOKir^f^r^rOiri'^'>»'^-*c\lC\) (MrvfXtr^r^r^r^r^r^imrOr^ >
* Ll * 5 «
« O * :> «
a »
if Q. if if *
* <: * * *
« c ^> *
if if if OOOOOOOOOOrDOOOOOOOOOOOOCOCTOOOOOOOOr; if

!;i_j«(v>; oinoinotnainomoLT. aiAOLnoiriCiiTiOif-'. oirvoir\c;ir\oiriOLnoirio
«!— ^ if

if T. if _} if •^•^•^^•^^•^^^^^^^•V\r\-^-^-^-^-^-^-<f-^'^-^^-V-^-^^-^-T-^-T\r^ 'i

<^ •— * * *
f uj ir I i> I I I r I I I I I I I I I I I I I I I I I I I I D I I I I I I I I t I >>

f 'Ji a i if

if » -r-- o o c cr o c c a CT o o tn o o c a a o c rj o C2 c a c o CT o c o o *
« « > t_ « in C' irv o ai o in c i ix> o in o in o tn o in o u\ o iri o in a ir; ci Ln o iri o in e> in o in «
S .->-eJS> ................................... if

if OJr^^^•^TT^inln^cvor^^^oc'cc<^•e^oo•.^•r^f^4^^J^M^o•**lnln^c><)^^^^3:•'x;c^<> »

=f ^1- if

if if if if

if it if if

if i^ if 9
if if it ^. ; L. l_- '..^ U,- w - _ - — l_- U U.' — U ( ^ L. • V C- V
* * rvj :> —

> o '"J —' o o o o o o o ri o in in in lH in un in -XI in in in in m iTi in m mm
S. «0* if

* « 7^ * '-P. x, b"^, ip. xi IT. iT in xs vr, ir m m 'X. -.r^, ir. :n ir, m. x. ir, ir, xs t. 'S- it m. x x. tr in in m ir. a

if It _^ it :>

* * * *
-. \ if I I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ^

if it if W
i; « -r-i * r_i o o o o o o .-I -.~ -n c:> t:? o o " c3 o o :n n —

> 3 -z) -3 r) o o o =>

« * t; * X, m X: in in in x> x- m iTi in xt -x x, m o o r: o •:. ~ r- ^: -^003 c c o z »

- -? o => ^ NT V -T •T T ^ T V T ^ u> a\ u> 11". ii\ ts\ u'. m\ ui uv U", u\ u> ii\ u> u> ai u'. u' u\ ~-

it s _j * ;\j !\1 k-j 'VI <vj tvj ;<( vi .'4 tv (M M i\i iVi IN '.VI - M ivj '.vi ;m ,m i^a ts. «vi t\i ,v !V4 IM .M fs. «vj »
3 w ^^.-^-^^^^^-;I^^r->--^•r-^T-:-HT—. ^T^n^.^T^•--<^T^T^^^T^v^^^r^T-»^•^.^T^T-^^--l w

if

if it if it

i> if it *
if it if sC-^T^:>o-.H'\ir^. 'rT\>c"^-ra>OT-i!\i-^-TLn<>'^xo^c:i'--!t\i-n'<?-n-o:^X'3'C3 a
u 51—3 : i :_; i_j ti* iH r-t .-f t-5 -c-* ^^ •rH t-« vH! iv4 cv< IV ivj (v IV) ivj IV :v v\3 fi r' n r>. f", y\ fv t"> r*' 'J »

* * * *

G-127



i» « « «
4 >> «> «
« «t « «
« « « «

« *z« -------------------- «
» « — * THLorvjO'^r-vr^ecvor^inoor^f^r^r^t^OLn «

« « 4
« « « «
» # i> *

<: "j^w tJ^J>c_!(-J^\J<T^v^vlcct^ccc^o-To^I^I^^^•r^a« *
•> s.w* {\lT-^CM^^JCV<^Jc\JfV1-^^^T-'CVl^^JT-tf^Jf\JfM^^J^^c^^ >(c9(_« .................... 1^

« 41 « «
« i> « <I

« 4 * «

cc u — !> ccoc^ou>m'rTrr>iHo>taeoaDco-f-i-^i-tcjcr> f
* <<!>* ....................
<. * >> •>s''*^TrTy>«-^^»j-'<»rv<\!fv<\r.'r". f^r^f^cvi *
•> •> « *

» *<* •> «
» * * •
i> > « , *
« « « «

<t»jj_L* .................... xt

o - » * *

* * « «

^-"SciL'i' -»«r>^c^oc^c^ooc:c::oa1^coT^a^oc^^T- *

^ii^ftO* ....................
4 2** «
<t .— i> ui ir

«i— *'^!» oo^-^o^v^^^^n^^aaoo^^^T^^a.^f'1•.-^c^J•^^[n »

*«_>*<3» :}

•> LL * >J »
<< o 4 * , *
i> * «r . I>

* Q_ « * *
« <3 * * #
* "s: "ii « *
* « « oooooaoooooooooooooo «
«'o«fM* inomoiriOLnotr>oir\omair\omaijna a

*

<: —. i> « *
« LLl >> I « I I I I I I I I I I I I I I I I I I r I >>

=i -> * .4
« (tt-f* ooocrooocciooooooocjocc: *

» 9>'<ia ....................
V ^

> !? «t ^
>? :» » «
» i» * »
> * *" l_' L.' t_l U' t_l i_ v_ '—- - l_ l_ L.:

•> * (\i * o r> :d o o o o o C3 r; o "3 o o o o "3 *
)> oou ..... ... ............ #

« ^r-^<-^—^•r-^r-^r-^,-i^^r-^r-ir-^r-^T-t^r-^•-^^^r-^T^ *
« « * «

ft t if I I I I I I e I I I I I I I I I I I I I «
>> * :s *
* » r^ 4 n o a o o o C3 a o n -.ID o o o r) o o n o *
4 «o« iTtinLOkT. LCintr>ix>Lr*ir. if»ir, ^inifNifviriLnirvirt *

^>»i'? .................... :J

V -5 V_J li\ a\ U> U1 111 HI U1 L11 111 ill til 111 U'. Ill U\ 111 U\ HI u\
"

* a _i * CM -N! CM ivj t>a tM ;n> ;\4 tv tv iM ivi cm fg t\i .xi .'ij (M tvi *
.> w * --•r-.•^-^^^-r-(1^r-lT-^I-^T-l•r^rt—v-r-i-.-tT-tT-t'-rt--1 >
i> * >j *

« > *
« « * *

* » * ••J- N» -o" -a- <i- lit Li>. ii-. ii', ii". u> 111 ii\ »ci ' «
*f 11. riririfirirYfiriririririririrtririririri

:> « * >>

> * !> '>

G-128



SEISMICITY FOR ALASKA

<

G-129



« 9 « «
« 9 « «
» « * *
< « > *

* :> •^cc^^Ol^c^^^<;^Moo[^r^r^^^c^^v^^-o^»^^oo^c«^^^^^j^~:T^u^^ *
V ti ^ => OscrONCr^ •'j-vO fMr^rvjrvior^ rntn k^"<j- OvO cvr^vo ^oco i-i%o-<J-'<i- tH-<j- mo- -s

* « 7 * - !>

a ACT* ^occ^^o.Hf^e>?^t^c^OT-^fVJrM'!^^ot^r-^^f^.COJtr>«^^lr»<T>f»^o•.-^^^lf^^c^^OL^ «
* •-> « T^r^T^^I^^^^^v^(M<Mf^If\I(^^(^^ t-^^^•r^-^^»-»f^JrvlOJfMr^>irvJ «
* * * *
« « «!!>>>* «
* * — Si THr^r-- OTrr^-<*-vc-rHcorDLrvof^>cr^tO'<rr\!'<»--«?f\/-r--»ar-~Ln T-j\omvor^ acc-o-cc a

jj CMrMCMfMOjr^fvjrvi'Of^'r ^ar^ -^(MrwKiror^nojrv/forOKVf^Kiroro -.-trvifvjro *
>; » u ................................... ,j

* * * •!:

5? * * a
-> * « *
V- V V Xl^O^^»;\c^>«t^I^-:tc.xr•(re^c>coc7>*Cf^.^^^•«^•cvf^Cl^c:o 5
i> sz* r^<ONO»H'9-ir\a<co>iornor^ocoococtioo<oroaooo»f^-i-»cor^ajTrr^r^(\j<i}oBO *

cjocjcjo oaD(~-^o^o^o^^^^c^o^o r-^ocD•.-lr^01-^cD(^cDr-~ r^vor^ r^t^ riocjoj =»

a *<i«i

t 3Ct *
:>

!> 4 S" i>

5> * »^ *
1 * :> *
* * t :J

^ <t.^i» CJ^c^^<^cc>x^^^^T-:Ln<>^^r'o•r^•«c^CviOTH?OOC^^^ *
-i f ± f- ............. ......

:> St » (\J (V. T a: ^ 1^ LP. <3 (V f1 vC CV >C O CO f", L'^ O O lf> O —1 vO o> .-'^ OJ ^

f t ? ^ T-" T-t r\J IM (V (M IM T-l t-l t-t -t T-! tH 1-! -rH (\J ;\J (V (\! r\J >-» i-» iH t-h ,-1 r-l

if, t> f a

* <r « s o o o <T> o o c o o C! a o o CD cj rj o o o o C3 c:) o o o o o ;3 o o c; C3 C3
V i= I c^ a- c> o^ c^ o o o o o o "T. o c> c c o> c^ a c> CT o o CD c o G o o c: o o- c> c> >:-

*<l«CJ<t • ti

s;; it * ^ <t

* >5 *

=; o X o vD vc '.c ^c o o o D o o o c; .~ o a vc ^ « >o cr o tr r~< o C3 o o o o c £) vo vo s

* * ^ u r-. o LP 'C CO « cc cT CO ^ 00 r-. 1^ o ir< -T « CO rv' r-^

* <r )> Aj c\! r\j rvj -\i rv rxj ^ rvj r\i rv cv f\, ^vi rvj rv o ryr rv rv r\j f\; <\> rv^ ^ k\ r'> ro rv fv rv s
-f

t_; i> f.

r;i . I> ft

'> 7Z < *
(/; :> S f

?< Ill r\i i- m o in C3 m o if^. 'J in CD m o lo I ri c u\ oirs cr. lti c~ m oir-, o in c; in o i.r\ om o in

u :i r.' o \0 ^- 'C ---c o >> "v! -^i r-i ^ r iri m <c on fX ^ »^ no
* -..r- lO, m ir, .r> if. lO j^. ^n tr. :n lt, u'^. <: Lr», ir. .r^ -.rv m ir i"i lO. in in in i,n in in m in in in *

I i; r t I I I I I I I I I I I I I I I I I I I I I I I I I I t I I I I I I

!> * :> o o C3 c; o o o c o CI o c ::: o o o t.^ c: o a o ci cj cd o o c:: o o c? o *
* i= !— in ' -^ iJA o in r_i l^^ o in o in C' m r. in in '-• if> 'i-^ ou'i o m o " tn o in =>

1.; ^r<31J> ................................... sji

* rjrviror^, <r-«-inj>>Ovo'^r-~cocr;c>crnjr\irnr'A-^-^inLn>o^t^»^scaoc^ *
:> :> J^ lt. lTv i^x in uTi iT. iO iT", iT, in, in m. in in in in in uTi in in in tn in in in in IT in ir, in in in m *
V V >f "3

W

3 a * *
C JJ W ..1 . . _ V J - . V , '-.J „ • ^ • -• '-J _ -.

' •-'
' . '.- - _ !>

:> ^n n in j". in s\ -n. n m .n .n -o m in in i '> 'n -i r-, --, ri o -> 't- "i 3in un in 'J

* t-. i."!* ...................................
^ * "1 "I r- ~. n ~> ~l ^ —I ,H ^ ^ ^ ^ ,J ^ ,H -H tH -^H ^

o * *n ^ *n *o *o v*^ ^ ^ TO TO ro *o TO *n ^ "O ro *o *n ?o
:S *_):> .^^^T^^"^,-J^r^^^^T^^•^^^^r^--^.^-^v^-^^•-^r^r^r^r^•^^-^-^.^^ ^
* * * »

^ I I I I I I I I I I I I I ) I I I I I I I I I I I I I I I I I I I I I I ^
C a

<: « a — J
" " ~ .' " in IT. in lO in in in in in in in in in un lO in "

i';

" ^ "
. • - - - _ . I--/ '-..J I. > C I LJ I J •. ^ \J \ J J ' ! V.J t-> '^J l_; L • • ( ^; I J —I ^ :

J ••? '->- '•.- \ I '•>'» I'l ri 'i r--, -t -! ~
1 --T -1 -1 :•>!-> r T> r-( ^< r » ri c 1 si

:S St r;: A
* * !S

=:< ;> .c". ~ iH r", n ^> ^ f o r-t r\j ^ n ^ -c. > '- —i 'v: "O t r> a ^ s -t^ ^ 'm -o -a- lo
:j V ?i ^ T-i —t i-i ^ ^ ^ ^ ^ ;v v'M i\j iM ^vji 'V i o i\i IV! r) r". d r\ ^\ *

^>^4««s<«9:»3»t<t«St«4i».-gi:i«i»aSi«i«;i:«S><[i»-i>i:>:>:i<>^4Si«»«>^iU

G-130



0 «

i>

if Xf

it

lOr

* :^

«
«

* *

if 1&

17 t)

<t

St

if >>

«
>>

#

<t ^»

s> :*

rt

1>

*

V
tf

n
it

*

1

X
u> «
<s
-J
<3:

ft

0 X
J'^

i!:

te

J,

*
in

*
'jj

J,

_J
I?

1

ft i!t ^.

)

s> i> :S

I? I?

_J
:>

)>

ij

rt

0
-L X

—

'

?e

I?!

1 f?

r>

at; —

(

i>

'•'

s>

V J,
-1

c^ CM Csi c> 1^ i» :n CO ro, cc—r^ <o o tn <o <x', "S- «

fVi'^\o>r/rvr^TrK r>-.-*fvjK^er^Tf-onoi^;ni.otr> ovOf^rco~ r->—r^^^l•«r^c>r>'^•'«J-
•.-Ir-lT^»^r^1^r^,-^r^4fv^rvl(\lv^ T-^r^^T^^^T^•^1-^r^^(\.'r\)r^ ,-tT-»

o CO \o 07 o c\j c^ r-- <c u\ >o r^ •<-< CO cc' ii> >c ^c ii> r» ri 111 >L" r-t to cc

?^ c ir £ « •* -t !i' >t. 1- e iT L_ a: r-. J' ;v X ^ <a ^» ii- u J- a'

f^i ."^ r^, r^, ^^ V- r",

a» C3 vo o u> t_J so a\ cjv o >\i a> o ?»'\ <? u ii> <\j no <\i irv o ih la (vj :> u> 00 T^
0 >o Cv! o X- cc oc o o tH ^^J ^ lo, r\ rvi m ?^ .n '.1 c: tn o .h -f c:

(M 1^ a u^ T •r^ cc' (_' tv <; a CO fjv i\] rci (v o a ^^ cm im T :a -.-i

c J —( o rv >o ~^ — o 1^ ^ (V. c.i =d \t) •.-) -i-t cq -^ -r-i -x.-

T^ l\J (\] (V (\J tV -rS r-t -rH r-t ^rH tH (V (V (\1 (V (sj T-t tH 1-1 (\1 IM rv IV T-t T-l r1 (\) (M

O O T O O O O CJ O O O Q O O O O C: ri rj o rj O U O O O sC S 00 O CI oc>

TT o c o o o o D o o o o •<r -"T o c c Q cj c:; o aj cc c-j cc ^ ^ ^ 'T !-

rv) rvj c ro ''^ c^ •- o r: o o cvj rv cv c\) c\j r> -"T --H o o >^J r^j rv) c^i "A, v
c -o c rr- o cr o =3 r- " -o xc o 'O T r r- 'z cr x iri ir; lp, m r c vc

r- c; tcr oc c^ rM fV fv r- (O {> ^; r\! r\) — — c: -3 r-- r~ 1^.

<r\; (\J CM cv fv I'l !^ ?o n r\) rv rx; r\j rv "V <-^, t^. 1^ <i fv r\> r\ A" ^ rv

cr. LA o tn o IP tn r3 in c ji o m o in cr. i!> o u ; mm c- sn c,' 'j^, :c; ir. iP; c: u'l r-'

<r '-P. if*. -^3 -c TO j> '> rri 'v \r I r> I f c 'xr 'o ;> '> t' "v} r'^ -j- ^ Ti
in -n in s^, ir t tn j^, ir, lo lo lh c ^n m in ;n ir :n l:^ un .n u\ s\ in '.n c j"i .n .r> i-^ .n .n

'. I I I I I I I I I I I I I I I I I I I i I I I t 4 I I I I I I I I

o rr- o o ^ c c c r'' c- c- r- r c r^ r - -r3 o o
10 r. 10 c u-i

f: r; r; o c: C3
' IP, (.r> '. LP

LP, ip in in .n s\ s\ j^. iP in lp lp an iP\ ip, lp s\ m tp, iP ^n »n j^, ip,

m ^. iP ip m .p ip ,p. „n m .n ip

CO o c> rvj cvi ^^ m -fl"

LP IP. LP, lP LP iPi LP J^ lT-i

m iP LP iP ip lP LP -.p. jP .p .p -P lP lT' ip

( r> ~i "> !-» f» ~i !-• ' i ~ > r 1 n

c- ^ -r r:' -1 '.y; "> t p -c > -t^ —t -v t p r ^ -j- ^- -v -r c c :"^

'\ f" r»» i'> M- V •o- ^ V \r v <r T ^> ii> ji II • i.1 , in ii» ii> ii> It" c ^i ML i.i "i' u a; i? « '

-t -! T-l -I -) -H ^ tH ,H iH -I P! r\l PI •J r\3 r-; rxj -y, oi ^.j rj ^vi P-t -^.1 PJ
*^ N'N^

[''"i *^ -r^ ^> f^, -j^ p^'j ^'^t jj-^ ^ r/~i f-'^ ^''^

r^ .-I tH ^ tH r-1 ^ ,M —I ^ ^ ^^ tH ^ —1 ^^ ^ ,h v-i .-i -j ^ _i ^

I I I I I I I I I I I I I I I I I I I I I I I I I I I I r I ! I I I I

G-131



* * ^ «
St * «
* * « *
« >> « *
* -i :> (> o» >c in .'>J irv e th rv c^ <j CO cc. •q- ir^. r^i <3 cc in lA cC' ^ *

a ................................... *

v'l « ^^T-lT-lr-^.-^-^1-(,-^(^ir^ ^^-l^r-)T^I^»-'T-!T-^T-t<-^r-^T^ <-!w «
i> -.*! j((

* :> * t>

* if ^ ^ OJc>or^r^r^J•^^o••VT^ec-*-^rc;coc^CVa»crLnlnrnc^•«^OT^cc^f^ *
:? s ^ «i u' r'\ ;v r'l ri rr r > T^ o UA \o T^ -i^ ro =c (_i -iH th rvj »^ rH o -rt 1^ CO cti i\j *

* — > r»J rv fN! rv tv rv rv) r^j (\; rsj rvj rvj CV "^c rv) (N- oo CM rvi rv:

* * * *
<« * < *
* => >s

,- -•> — t ;\ C» C :\ X <_ .1 J> J' -t X (S- iJ- C\ t\ -r <_ je J' d .-^ ^ tv f

>j J? c^y^c>c^o*cDcoc^''Tlrroo^vl^^r-Jr^c^c^c^c^<>a^coaoccvc-lC3cvT^^-tT^t^
» «<£:> *
* <j !^ r^i r^. r^, r^, -^r 'T r<^ r<"i r^! :>

si

A ii:

* 'J <<

» a c." r- 1 c>» -o r'\ tj> rv ^ ,H :i> ^ r^i (\J .H 33 IM -.H -tH c V o so tH (M ;m «\i »
!? « --^ o >- r,- ci M .r, r^ lt- ir-> ^ r^. o --r "-j n t .> i-^ -^r r\' r:; t-! »-i ^ in rvi ty- ir, rv »

r.v rv "c- tH !^l ^ r,^ cvj f\ ui 'V <v T -xr c; 33 <3 (V o 'M T^ •j's fl ri T rr i-j lii (v
(V 1 J ^ ivi i _! X' :-'"i^> . ^! m x> i-f .s\ ^ :u .0 r_i ;c -u vx. ^ M -o c\j '3- r.i •j-

(V IV l\J (V T-l ^ tH IV v-i ^ -r-i ;\J (V (vj [\. (vj (V rvi t-l ^^ T-l <-l 1-1 T^ (\J l\; (V !M (M

V
•1

^1 i.n ro r> \D --o o ci- o c o o O" .-; in r'> .0 o o in ;n in a o o o o o- i-i in—
. a- cc vC' '-o >c -c -c ^cc- c> o o o cr- c? > -c -o m m m. in o o o o -3- r. • r--

c_ oc -X! orr cc cc' cc nn cc cr -la- >3- T-; o (Zi cc-- -x- ca ct: '5: a: ^ -y -t »h c.. oc x.

1 f\j rvj —; r:' "r; cr c\! rg rc rv rv r^, m rg o o
lt. 'X -c vC .n o vo -r x. .r, c; w x> x

' ~ T T o C/ ^- r~. r-' o cn o cr
.0 vC X X -c X> X/ vO iT. O T-)~ o c: r~ 1^ o ^ rD o

>r -vj T M •>3 sj- ^ rvi 'vi rc "x; rv r'^ -sr ^ -^r -a- -v? ^i cv (x; C\; eg r^i v

Cj o o o o o ~ o a c:. o o o o .c;- o o o o a o o o o c-
iX; i-ifi '"'in. '_' x, om c a^ ^'in-cr^o. o xi cim otn oin o 'X

11 t i-o r-^ -r x> x x
in L*^. a in in lo m ix n lo, ix m

I I I I I I I

j^, \x ir. ir. Lr^ ir^ uf^, x. x, x, ir. x. l*^. ;

t i r : I I I I f I I I I I 1 I I I I I I I I

( , ^- ,-. r-. ^- t i c r<
li', Din c; Lx, ".m ^

' is\ '- jy, j \'.^ ~ m
r? c:, f:": c:

in n -n
-
1 in c in , m c- in

Lc \ w -c x o> o- c\! CM rn ro in ixi vc "XJ 3:1 o> c> cm cnj r^. -<j- in in >c
I" iX in .X. s^. ;x, J"'. IX, .n -s\ m ix, li^. ix. ir-. s: lp. ix, ix. s\ x. xi ji l^'i ix. in ix in x. ^n ;n m m m

n ix .n X x -x X. ..n x

t>r^ f.#^ fcr^ ,

.-H ^> ^
-J ^,
^ f^, *^

1-) T-l —
n N.'-J y~J ,

-J -H ^4 -H

•"> :X 'X iX

I ! I I I I I I r I

^l —I -H ^ -J -H ^4 ^^ -H I-! T-J ^ tH —l rH i-f ^ tH

I I I I I I I I I I I I r I I I I I I

?x -n
, ^ ^n -n

x< .n Xi -.r. X; X un XI I.P X' XI x iT, ;n iX ^n

-\ ri -1 -1 -> "1 "i "5 - < -1 "1 r-i f-» 1-1 ri

'j^ .H rv' -n 'S- x
<.?^ cj^ C.J '.J c.

i;s is t'f :i ^ 1^ if Ji^ ii :^ it S, 9 V

G-132



« 9

«

41

ft

41 «
cr

*
*

«

*

*
c;

*

«

tt

« «

*
* *

>>

«
*

if

a
« «

«

'/

tf

<i

*
a?

X *
to

» <i
_j
<t «

u. *
0 X

>> a_ * <:

* <i *
a_

« t_»

*
* 5-

LD <I

UJ <t (M
(

—

<*
« _J
*

1

X

•>

9
I?

_J *
*

IP

tt

>;

cv)

* * *
it

_l
* «
if 1 *

*
«
« *

»

;^

4:

cr.

« * *

if

ir

r^t-lT^T^»-l•^^T-lT^t-^T^ <-if-iTHt-ii-ti-i r-t —t -t-t r-i

aoo•^^^oo^nu^>ooocDcc'<IlVlCDo>c^c)cJ>oo<D^OI''l^_>r^r^f^cor^r^^or^^'v^^>
rvJf^J^vJt\JfV^vl^^rvlf^Jrnr<^OJfVl^v3r^i^^w•r^rv)•^^w^•r^^\^rvJ•,^»^^

c CM «^r^ ccviT v-i^ j\c^ c:r»- ^U' •<» c-j Lrr^-^?> c ccr^rv r u- j> -c i
%o <> o a a T-i tr\ CO <n (Moo'<r'j-mcEi^f^(\(T-trvjoao o 0 o m ^r cvimr^

m in >o u\ CM T^ u\ o a in 00 00 o tH ri vo o '.m (M a> o r-^ so vo o .^ ii\ <r

•-( u^ 1-1 o <c '-t cc o r'l m •<r ri m o o o tf< t-i 151 (\i o m f\ o •<? cc ui t o
tH aj so =3- T J'* vo (\! 0 r"i r'l i> so CM ys o !\j i\i i'^ CD 'O T^ ccr Ln IV o C3 (sj .-^ sj-

(\IT^T^•^^v^a^^^v^^^r^(^JCV(^^T^l^JCM^T^^^r^^^^^T^r^l\l(^Jr^•r^T^ •.-l1^^-^r^(^/

somminininin oooocaos i-tinnsointn cooorjsr^sc ooocdoc rDtr-
sQininLnmiAinooososos t c::or^ ^ctrxininininm^foosc sCLnir\ii>inLn lo s^-co

insCsOsCsOsOsOscsOsOsOsoiT". ".H'TinsOsoi^rvr^r^inr", IT, or--r^i^r--i^i^:j~i, r".

00000 00 ocoooooooooaaoc-ioooooooooo a oa
a in am o in o m o tn o m cm om o m o m o 10 o m o m o ir, o m o m o m o
f-- « 3s o rj ^r 10 m -c -c -Ti: -c !> o o in sc o aa x r> ss -o m -o
in in in m. m m so lo in in in m LTi m m tn in m. m ir. m in so m m in in m m m m. m m ir>

I t I I I t I I I I I I I I I I I 1 I

o o o c? a o tr^mom o m c; in
V tr- ci o o o o tj o o o o o o o o o o cj o o o o a o o D c:
' m o in o m o in o in om f-~ in o in in o m o in o ir\ cr in o iTi

so r- 03 o cr rMfMrofO-ir^mmsc-or^r^crjaDOsosmmsc oi^r^uooooinm
m. minmininmminmmininminmmmmmininir. minmrn. mminmLnm. mm

m m m m m m m
• '_' 1_1 k_l l_' _' k <_>

Ti o — ri in m m in m m m m m m

r^rnr^r^rn;^, r^'nr^'^rnt^f^. rnrnrorn'^T^, r^r^'^ro
^^T^v^.^r^.^^. ^r^^^^^T^^^T^^^T^t^^,^^r^T^•H1^^^v^r^•l^.--|^^r^T^l-^•^

I I I I I I I I I

'J . J J '~i D 3 o o .Z' o -I' -J o o :_i o rj cd o o r-- o -t o -j .1 'n — ^
"J o o :.-< —

• ;
- r. m m m in m m. m m in m m m m in m m - r c r>

- — - r m m
f ^ ,- 1 f 1 i" i f 1 I r i 1 t r* I r 1 ri r ^ IS ; \ f > r i r \ r" I r , r I r V r i sj- .J- ^ •? •sj v st ^ m '^r

f\ ^> "t r'\ m fx 1*1 "x f*i r'\ ""-i m f\ 1*^ r> r'\ r•^ r\ r\ i-1 i»» ri r»» rt r"\ r\ I'l "i r< r\ r\
^ t-I r-* r-I —» t~ r-I T-1 r-l T-t T-* i-* s- 5 •.i r-1 (-1 —; .—I -r-* i—r -r-i (-* — t—; t-^ r-f

sc OS o tH rvj

U t_« O C? —t T-t

T JA o r-^ -c 7> OT-frv}ro'3-n-c''^30CT>o
v-< T-* (V iV CM <M (vj (\i ivi iM rvi (\J

-( ni ^ :n so ^

'> r» I*"! fx "> 1

* 4 * * ft

3 O O
f> fT ^

« i» l> :» «

G-133



« « « «
« « « «
* * * *
« * * «

1) ^i^* ^o:n^rcv•<rc^^oc^«rc^co>o^o^>TT^ln^^oowcoooa^c^^roo^-^c^•^^oc^lcocJ «
* ----------------------------------- *
« » ^ * o\ooo'^ooomotno>ocMt^in!S)00'a-sowr^tooinaoov(Mtot\jpocov'r «

T^ r^ T-l W W T-i-r-t^T-l -r^ t-t ri ri j-i *
* » « *
« « « «
9 « »
* « " * vo ooxHCt-tr^ccr-oO'O oa-f-itn ot^ r^i^oo>ovoc\!cc' cv-o tH ^o ^ o cv t-; «

« »c;<> ...............o. ............ ...... <i

« * * #
* * « *
« * « «

* oooin'*>o«o<>inr^oooino(\ic\ir^inf^aorvicDroiO'<)-i-»'«-r^oa^rnK> *
* jsw^i? oc:JOc>c^<J^cJ^^oc^c^ocJOc^^v!^^Jrvloc^c>ooT^(\ll^J^\ll^Ir^cJ>c>c>o^-^^^i^^J >>

o > «i <i <i

* * * *

* * * *
« » * *
* * » *
* * « *
» » * pn^v)T^(^J•^^u>^\a^c^•o^or^ln>OL^l^arn^'>r^^\lln^^^oc\lt^^'^r^*<^lO•^^vo«{^l •

*St»-L.» ................................... <c

SI si^j,'. Toc>tr>^oococoa?^vJlf^c^^\Jt>c^rvrvlO(M•^^o(>eolnl--•t'^CMc^^^eoor-f<T•«^o *
" >; Li ^ tj n't o u> c> 13 T^ vo ^> c^ o uA ^o ;vj oo J> ^ -rs so ^ •>H >?

* * CXJ-rHrHtH -r-t T-t (\i T-^ t-{ I^^-IC\j•r^T^•r^ T-tlMTHTHr-t «
* * W
:S * *
V 1? i> »>

St -s*-^ * oooo^of^^«^^nc>rn>o^^l^n!^r^torn^O(>r^^oln^n^nfn^^^or^c^^^^o^r^^ *

St<I*0« #

* 1 * *

s c_>^ X* Lnol^^^I--'•-•.^'^l^\r^ln>o^r^T--^t^T^T^l^lt^/ln^CT^rJ.^T^T^r^ *
* c30oo(\JrvJ^v^T^ooo{MfM^M^vJfvr^JWQCTO^v<^J'^^|^J^^Ir\I^-^ooor^Jr>s!r\i «

* s. * s *
=:= if *
5: 'vJ « * *

«
* s: => * *

* * ooooaooooooooaoooao=>ooooocooor-)c:)ciooo *
:i ll! <i r^^i 1^ in T Lr> c- iTi o o i.o o Lp. o iTi o ir. rr>'r\ o in o ir> oin oin o i.o o^a oin r- ;n o in «

f
si <! * o i> r> " rf> >o -c c> ^ o LP o .o ^^ CO c^ o> o in vo sc *
i; « _i <i LP io iT. uP iT, '.r\ -c m p. m in ir. -j^, iri in m --o m lo n in in ir^ '.ri lo. lt. --o ir\ in, lo in in un m *
* <: * «
i -> ! I I I r I I I ! I I I I t r I I I I I I I i I I I t I I I I I I r I I ^

* Ct tH * C; O G O O O a O O O O C2 CTj O C CT! O O C7 o o c o o o o o o o o c o o o c
;> ^ IS * ^) m o in o u"\ o iri o in o in o in o ui o m o in o in o in o in o inomoinoino *
V 9 '-i 9 ................................... i>

a ^o^o^^r^'Xl»oo<c^lnln^o^or^^^^ococ>r^ulln^o>of^^»^»acc^(>lnln^a•c^^^^cc *
* t< V in in in in un m in in in in in in in in Ln in Ln in ^n in in in in in in in lA in in j> in in
V !? «1 JJ

*
ft If * s>

* * !> I»

W V W i. . .. I,' I... <. '.. -- !.- -J 1--' —f '- •- -. "-i l_i 1..J 9
* m i> —

.
— —

' :^ o T 'n in in in m in Ln in in T '
~ c-i ~; ~3 o in t\ ^n in in in in *

i>^i> i>

:> 1) i,n m m in. ^n n -j", .n in :n s^, .n in m m in ir sn \o vc o -c sr> o -o o vc -ri -c o no *
iv i^oi? ^iTotnpnf^, ^n^^fn?^'^rn'^r^rn'n*n?^'^?nv~»»n^rn'^
i5 «_;i> ^T^^.1^r^r^Hr-^r^T^^^r^^-^.-tI-^l-^T^r-^,--t^^r^•^^r^r^.^r^^l-^.lHHr^r^ si

* * « *
IT:: I I I I I I I I t I I I I I I I I I I I I I I I I I I I I I I t I I I t f

i^ «
i> ft * -] " 3 :j :,. „- - —) ::) Zj o — r.i n "; -ri c: ^ -7" t: ' ~ ~ to o o o zt ~j >>

» * "is ^ in. in m in m iTi in ~ c; c rr- a ~ ~ - ;n in, 'n in in m in in vn ir. " t r- r r. *

! V V M M "3- T ^ V 'ix ii\ ii\ u\ m ji in m iii ui 'ii u» nv isv in 'i\ !(\ is\ u» ui -J m' -^^ ~o >t> \o '

i> * J A "» r> r> r\ r-^ m rA 1*1 ci r> n r> "» r"! r-i n ri r\ r-i r\ f» *
ii' V I? - ^ —r T-1 ^ ^ T-H T-^ r-t '--i T-n <—: ^-1 -i-^ *~f 1-H -i-i <^ 1"? --H T-4 i^

^: a 1:1

i> a :? «
-.5 i> * *

a ?t « » x»tr >»- <j- >r >» -ST ii'v ii>- ^« a> ut u> a"r itr >ci sc- >c >4; -o <j o r^. pv *

* i ?< *

:S S :i 1I

i>4ti:i«i^«s»:li«^«i2di>»«l^«<(AAAaii4«i««:e^:«4!«i^9»i»aii<c«4iO«^

G-134'



4i 9
«

* <> 4i

*
ft

*

«
«

«
41

4t

*

4" *
4>

4<

<> 4"

if

t 4c

!>

V

41 J- ft

^

—

41

V

4t

* X
•>a o «
—

!

-a *
Tz 4t

Li. 4> 4c

C X
* <c

*

-

*
4'

> Sc

cS

as

*
*
*

1.1'

5.*:

_f
«

1

* r-> *
k

—

4c

4"

«c

*
*^

4c

4t

* »
4c

J?

>>

*
:> _) Sc

O *
i

* tH
L3 4^

rx

,- _

V
^

>> 4c

i) c>

— 4c

—

'

*
I?

Vc

4 if «

««««i«4l«««i4c«««i4i«itt4[94c««««««««««««0«««0««

in rp t4 rJ »r» r~ L'\ vo ro -r^ IT! r^i CO o »-» ro ec' n -c-t tr\ c (\! c? n <»

cxjTHinovO'^ oi^>oa3-<j- c\joo-<rinir>>o <^t^^o^^(^^l•1cv^^JoDCDOac•<rc^^^JT^•«r
^^iC\Jr^•^^THOaoJT^T^^^o^(^JC\'fv!T^T^T^c\l04•I^T^^^^^c^Jr^J(^iT^r^w^^JC^

^n^o^vloc^cv^^oo•^^^<:<Dc^^n«•rnl^^ooo^o^ocvJroTrtn'»•r^ oovO'^r^-voj
(\l <\1 1-t O O O O CM (VJ »\1 IVl »-) T^ O O U O {M T T f> OO O O IM

LP. o o iij a T-i o> ;o in -r^ cc- c\] r<^, ^. co .-oH cc ^3- c> ••c <> ^ r' vc r^, c

T 30 o rvj ;^ p'''. -sr u^ ^o (V m CT> (\j (w t7> o e> -.-t -r-f i-^ vo o vo rv •.-( o
u> >ti HI in (V —( r'^ o "a- in fA -o 03 o r'l j» tH t j\ >-> li^ ;> cj f \ t i_ o r > m r-^

»^T^l\J^T^T^ W^-llVJ-rHT-cw .-|.r^r^(V•MT^t^

m ro m c- o ;n r^, r-t r-t r-t -o o fi <3 m tH •r-i -h t-i .th .h <5 vc o tj in ih -h
-SJOOCOCOCO^CCnCIACOOC iHc-tc-li-f^T-t-^CO^Oir, T^•c^r-it-^^r^r^T-l^rC£J^Ol^l
oD cc cc OC' CO o rc ccr cc CO a: cc 03 cc CD <i; C3 K oc" cc> oo JC oc. cc cc ec cc a c:; oc a. 3j c-

'\i r<j -r-f r:^ cj r\] -^i. t-^- ^ CD c: c: t^. v^. r-^, r^. t-i c; o o
sr "cj sr f "3" vr -sj ^ ^ M sr r^i M T Nf sr

o o o o o o o c c o 3 o a o o Q c o o o o o o o c: a o o c:; ~ rD o
o L^, c u'" r: fi m ir. c; '.r. r.; ir. in c; t.'", -t^ c ir-, o m " .p, ir. c; s\ '.r

~ lt,
"

!> c? o LA o c 'S" »>o o o r-i lA a r~ -c cs
lTi lo -o vf5 -o in lt, in m. in ^ •£> ^n vc ' lP, iTv lt-. in

I I I I r I I I I I I I r I I I r r [

n — r-»;n o -.c -T"

.n, vc o m in m l.'*. ^n

I I I I

o o cr: c.' o r3 o r2 o o o o o c'- o o o CT o o o tr; o o rr c; o o o a o c; c; c; c?m CI tn c~- in o in m o IT o m ^- in o m o m o in om o 'ji x> '- tn t:> vn ~} in .td tn

icot> ooiniTivc Ncr^r- xi«DOvooomm>c >c-r^i^cocDO<> ODininvOvoi^f^
:n in vA vo >o in in LA in in. vn in >o vc iA in. in i.^ in in in T\ lt, -o >c .r-. ini in in in in

A lA 'A SA in -J>
— LP 'A lA .A lA lA LA ir A lA i-A A ~ "

^C' c c >-D P~ r-- 1^ p^ ^ p- 'C X ^-5 " '-c-

^yy r*^^ f,'^ 7^ •'^ "A *A ^A *A *A "A rA rA ."A ^A ."^t r*^.

I I I I I I I I I I I I I I

in lA lA tn m in ifi cA lA lA in

I I I I I I I I I I I I I I I I t

:
" ~> r:- ,-_ - -. - — a iT lA lA tn. ir\

-r: a- T-7-(->j'A'rn-o~^
r-. -c <xj -t^ "s? t 111 '£f cv

3^ O f\J A 3- A O O •T'

'j> c7> 'j^ i,"> ;;> c^ :f- 'i>

^ J T-l ) ^ T-H .-i T—^ • -t — 1 I VJ

H A! r^i ..n r ^
ij o r:.> <:.i ;_,•< t >

V.> !l v<J M_! O -A. U -i, tJ A,' U O vt; v.; M., > r"^ '"^ '"- " - ^ '~- ^ 1^ ^ l""-

"t "•> ri "I ^\ ?'\ tA ri "A p"\ v^ r' t-i ri t-^ ~i ri "i -i ci -a <-» r < "> ri p"
v—l T-l -T-t .-^ T-1 l-l T-) 1-1 »-1 ^ '-l >^ -1 T-t — — ' ' —1 T-* - ^ T-' T-C T-f T-i ^-i v"! tl t-t -r-

Vc 4c 4c 4c 4:

G-135



ft

Cv' =c :r, c- o rj ^'^ V I X. r'. -c c rv r c- t-t ^ ; m in c- c- c j". r^, «-» o e o o^ v-t <\; -"c

•^^r-fW T^l-tT^T-( TH.-lT-lT-l-i-lTHT-fT-JOJt-l'tH-rHi-irH »-^T^T^

r^iC^J^^J^^T-^T^^v(\lT^^^:CM^^;r^J^vJC^J•r-•t^•r^T^r^T^(VT-t.^•^^^T^»^^^wr^w

r^ij>i-T-'»<:'W»C"a-T-(r-t.tj<;rf^'3 0>;\r»-'»a't-(\!_.cxxxoe'3^f^a>x
•^^«r'^'^r-»ooo» o(\^r^<rl^^^nln^^^•«ru"^li>u\lI^^'1<vlcca^r^l^^^^^^^co^^«ou^

c: xrn iT. i/\ vc s: iH X. -r^ rn c^ <> c^ cv; u^. o c> >c- c« co -iH to o c c o O c: *

l;-. J> 1-1 • if
•o '^ o a>

<\j o cvj —'
—

. (V ^ t> o ii\ LC, o CO n
I tH -rH ^ (M (\l <V (\1 tV l\j l\] (M (VI

-a NO 0 r^, ---1 r-t ^0 0 0 •-I 0 000 0 0 0 0 0 cz>

X •<-! v-1 i-H r-l cv vO c_ 0 0 0 0 0 0
u;
<t

oc cc c oc ct. CT or fXT CC ct C? Cj 0 tz c: a 0

u rv (M r-- r\i CM CV (M rv. 0 r-t r^- ro ro 0 0 0 0 0 0
a C\J •<-i LTV ri CM rv cv (V fV! tH Cvi 0 CT' 0 0 0 0n r-i r-T cc -x^ cc 0
< T sr NT s? sr %r •a- NT rv! rv rv (V

en 0000 o .-D o o a C3 •r.
— o o o o o r: I o CD o o o o o c~? o c; o CD o o a

. c u' li , o j. , s_= -.ex r_. .i , o iC"\ o tri

-O C '.O, L", ifv rr\

'.c -> ~

till

'vi "1 ^'^ ^ .r- m -o
o vC' ~o -c vr o <^

I I I I

' X' rx- y>
vC C O xC

i ri! CT r:,

lit CD in
c, T i r,- r- ci o r-; c" 3. c: o

iin o in _• ^ Q in c. in c.-' in

ca-xjcT'Os c3 0ln^nc'^ot^^^coa:^o>c^oc>•I^•r^f\)PJ^n^nv•^Lntn>o^c^^^^ccrc<>
IT, u~> iT, in vo .n ij^ iT, Ln 10. iA m in in in c -a o <: vO -o c xc .0 vo vo vc vC c

lTi ^rv lA .r. l'x m in in lt, .n ir, j^. in .ni lp, iTv -~ un in in .n -.n ir. lTi .n j% in

-^ ^-1 r-^

:'> m
1 T-l

I I I I i I I I I I I p

^ ^) —) tH <H
f^i ^1 ^'"i ?^ '^f

:-H ^ tH r-1 ;H >-) t-| ^) tH ^
I I I I I I I I I i I I I I I t

m r j~i ..n .x-

'» ^1 -I -1 "1 r-i -» i-i ~> r
_ r H ^ ! r • r i v-^ c-H •

\j -v, V -u
' 1

'
1 r-'l r 1 ''t r'\ -.

a.' -a. i,- -aj '.u 'X. xj cl; aj

V '1 •«

—! I-; ^ ^ —' r^ 1-i :\i iv
''^ J'', c ~^ "o o ^ V ^ j> c
cv : VI 1 V - vl CJ fl I't •'t f). fl r'\ fi.

( vj \ v; -v. i u ( vj ( sj 'V I,V .V ^ • V 'V 'V ' v:

X- O rH -M ^ JX
r't'vr ^ v T

v iV» IV l.Vi 'V '-VJ IV vv

G-136



4 4i 4c

4

4c

4;

<t 4c

)J

4 if 4t

4c

4i

•>

4c

41

$

!jC

<3 5>

(/-

o
1 4:

*^ <r

* Li- *
O IE.

if

I?

CO
* * '

i.U CM
•

_J

1

* * T-t

1

4c

i

5X 4t

s> cs

'3

:S *
*

'

« -I

o "a-vor^ o^olr^^n o-otno rviinf^i^i^ f\ioc\»omro oroo'Xii^o mir.a? <occ oc
IT. IT, IT. r^i o ^ ro If 1 i\j c^ c o o rvj r-, o -tH lTi sr c\i o o o c\J f^i lj^. \j ^-

•»^T^T^(MC^J^-^cvrvlrvl(^lr^lC^J^^^^T^CM(^)^^i^^4•^^l^•r^l^T^x^T^I^I^r^

in'Tfiojo T-^^•l^^lr^^o<c^oll>UAU1'Ovo^o-or>f'lcocDl^r^^^r^'^oor^o^o^l^•T

ooorvij»>ouA-«HCjTi»-«tJoot'>p^o> cico voo Tto rvjoo fir^ oooocjoooo
CD o c^-riiiH-'H ;> x Gi-rf tz! ^ o -J^ sC r-~ -•-( X- -o cv po -c -a- o o a o o o o o r:

M vO T-4 CT' f\) C~ m X: LI'* IM C> vC' O iH vO IJ^ CO n
tH l\J T-( ^ T^ iH iH -rH {V f\l (V (V (\J f\J C\J <VJ

oooinp^Lnvoc>jrgLninLnLnLOinrvj^^rr^^^roooooocccticr~oc:o
o c o ~ o o ^^ !^ p^, 1-^ o o o o « i-c '.r cc o o o o c rri o o o

oonocDCDoocDoooooooocDoocjacDooo'rjoacsoaocjo
o iTi o ir\ o LO o lA c) lo cj ij-i o u", otn o ir-: :: m cju ou'. a L{^ oi.r\ o lci o '.n (:•<.' '-j

o o T-( in d <o ^- -sj u ct. o o o r-s t-4 c\j cvf r^. ir. ;r> ^f -a -s} r> o o
1^ IT, tr. m in m ir, in ia in no o -c %o >c vc- < -c o -c vo ^ c o -o vc -c o r-.

I I I I I I I I I I I I I I I I I I I I

o o a a o o c; o o c o
in o in o in c-"> in c - in c in

c cr- c C3
o in o LSI

o a o
m oin in ci u:^ cj in C: • in. o

t>ooininoNor^r»'»a30«o ooT-<T^{^JC^i^^n•»<atOln^o^cr^p^<XJooc^c^ o
^ci^r^incT'. intnLnininininir. o<l-o^c^cc^c^o<:^^oo^o^c<!^o^c^c^o^^J^-r

m .n in o 3 :zi 3 —

1

-J '..,-1 ' «_
.

'

^ T -I 3 o tj

I I I I I I t I t I I t I t I I I I I I I I I I I

;n in in in lO in in in in in in IT. jn in If! in in in in in s\ -n ir. in in in :n

cu «J CD tc
ri ^1 n -I

fX> CO CO CO oj tu tsj rxj CO ci; cxj ctr '-XJ "X)

.-i ~i •\ f". ri " i -'I rv ~> ^» ^•l

'XJ a.' -t/^ a-- --JO., a:* «x,' ::v a.
r-, • r") f'l "1 ~i .-I

rn r<^ r'^. ^o 1^ ^0 .'^ rn r^> ^o ^1 ^ r^i >l "'i ""i "^i so
W ^ .H -H .-^ •H I-: r^ <^ r-; t-f !-) ,H ^^ r4 -^f ^ 1-H .-•I r-H t^ T < ^ I H tH r^ -H rH

J? O >> —

.

C5 1-1 rv _n CO o T-t rv3 m in r-t cv 33 o rie

<a- T IS\ in J\ ;n in in J\ <I r~- r-- if

i-t. IV IM ',M IM IV IV ; V i V IV > V IV ' V iv ;v 1 V IV IV l V i V \ V V IV I V IV IV I V IV \ V

>>

* 4 4l * 4 & A ^1 * 5> * 41 * >> * * 0

G-137



« » « «
« « «
« « « «
« « « «
* * * oo>co>^»^^»^^^c*c^^H^o»rorn•«^^^f>^^^o^lr^•«•^olnlI^c^ooo>o^^l^ecQco «
* If if >ooOL^\fo^^c^l^^o^^T^rncvl^rlnt^^^c^^l^*tnc^co>or^•r^t^^»»^oof^l^^^o^^o^ >
« « 7 « ----------------------------------- «
* ^^^roo(nt^T^ot^^o•r^ocor^J^^^«-<)lnoarn•l^ooo^noJc>^^•^^33T^o^olnlnln *
* * * iA o- iTi •rH o o o c- rH r^, >c c^ <> w -c IT. r'^ p~. CM CM r»; IT. 'J r«. .o </ *
* » * rH »H W T-« t-It-I t-I-c-ItH T-^^^r-tT-^r-^C\tr-^r^T-^r^^-^r^r-t^-^^^<-^t-*r-^r<T-iT^f-^^^ «
* * * *
« ft « «
« « « *
* ^ — * ^nlnc>ooe>^^a'Clnrn•*lnrv.aocsJ'OT^cv^^c<>w^^J^^ItnT^c^J•«oo(JCVlOln^^v^^ *
3? »^«« c^r^f^«-la»^T^aoc30ac^o>oo»^o>o^odlu^^'a^r^^ocD^oc)^orvf^^oco(\l^^ »
« 6 " >> rvJoa•r^c\^cyc^IfV}rv^<^lCMCM^^lT^v^(v^^t^WT-^I^»^T-^r^r^r^v^w^vJ^ «
* *c « ................................... ^
« « « «
« « « «
* >> * !>

<r COO or'\Trii'ir^r^r^>o<o<)i^r^i^r^-<rri<>coa3r^r^r^<ci<x>oo-£>-o-o^'^<EC7^ *
« ..................................... «

< * !> a
!> * * <
> <> * *
ft « * «
» * *
s» « « 4r

* j» i> ^^^<x>vo^oc\l^o^o^^co(\lo«a»T^coI^^aDlna>^Ol«^^^L^oa>oaooaoo(^Ju> *
* c^'4-^c^n<;«^cc^(VP^(>!^>0(^(r»^^J«^^cc"C3<Tr<taof^ODoaoc2r^^VI-l *
si^ajLw ..•.....»...»...».... .•.»•......».,. e
* !» w :» o ix^ cj> cc CM IV o u\ T-tr- ifi vc u> (\) CO ^o >c r'l ri f-! (v> ^ fn fv ?«

a * cr * -"T u f> T T T (V o CJ o C3 1- -xj C7> ri vo 03 L^ T^ r'> >4; (_ t-i ii> *
» 5 « •t-tcM'Ti T^r^^^r^r^ T^r^^^T^<\JC\i>-lr^T^rMC\Jc^J n t-<imtH
«? * > #
* * « *
* » * *
« <:*'^« ornoir. t-!r^r^r^r^r^ror^iHfvr^ooTHoooooooTHCociooocj.mvo =»

V- x« sJco^Cl^lr-(^^^^^^r^r^r^^~-r^c\lln^--ovoo^3ooooo^^ oocrc^ocu'rcovo *

<=<<«CJ* if

* _l * *
< * <: «

>? S *
^vJ^^J^^4r^fVJ^^r^r*^r<»•MCMT^^OT^^^T-^^^^^rnK>^<^ooc^Joooaoac\l(^Jr^l *;so*x* inr^in^ojinLT. .r\Lnj^LniP. rvlr^>a-MT^^^oooaooo^ccooocoLnrOln *

<! ^ j> -.^ o o o r^, o ct o o cc cc « o o o o c o o o o t-4 o o «

J> I:. * *
i> *
-S s *
i> .-. u * «
t ST * O *
* Cj >> << *
« — « >;= oooocsoooooaooocooooooocDOOoaoooociooo *
« ^= (V s- Lit Ob.- :z -d^ o ci; lti ou'i om o u'^ Ci in oui o in o\s\ c^^i^ c ui in ou* o m cdu- >
>tO*(—
s « _! * j^, in in in LT; iTi ^ vo '43 xc sD o o >o -c »c ^ ^o vo <! vo nc vo ^o ^o 1^ *
>> * * *
« ii \ I I I I I I I i I I I ! I I I I I ( I I I f I I I I I I I I I I I I I

« * « f— o in o in o in a in o in o tn -xv o u\ :i in in o in in o in o in o tn o if> m. d *
^ ................................... »
* * _! * ultn^o^c^^r^«ccc^o^oaT^T^^^Jr^l^nrn<^«^•lnln^o^or^r^5Cco<><>oc>^nln>o *
* * --s inininininininc'^, lnln<:«o•o^c^o^o^c^C'-ovcvo^cc•-o>o^o^oo•o^~^^Ln'J^ ^
M 5; ^< f

a Si » w
* * * *

V v. -. •--> I- - ' - —J — ' t- _' '..j l_j- 1?

> * cvj « m iTi iTi xi m in m m in in T\ in .r\ lt, in in ia in in ;n m m j\ ltv in iTr ;n j> in in m o :r) o *
* - - - - *
jS -7 r?N c> C'- o- t> c- O^- o> c^ c> c> c^ t> D c O- c> c^ o- o> c^ c^ c> r3 o o *
A s c"" :> --n rn r'l t^i ;t ^n ''O ^o rn ^^ ri "^1 "n *
* ,^^T^^,^^T^HT^.^H^^v^T^,^^TH•r^r^r^,Hv^T^>^T^T^r^T^.H,H.-^r^T-^T^^ *
* * « *

4 I I I I I ( I I ( r I I I I I I I I I t i I I I I I I I I I I I I I t 4:

* s w »

* :> LT * - J - ~ "
-z

" ': ~ ' r 3 _i — ; , t - o r :i 0 c- m m in *

'_J ,J^ (_r (J\ rj- <.:^ t;- -J< (J>^ CT -,J< 1.^- 'J^ C.'» CT './N O 0> 'J> l> 'J^ 'J> '-^ <J» U» 17* U^ U> C 7» !J» '?

= « J * 1 r> !•! -i ri "I t-> f! f -> ~'. r\ ri r» ri --i "i r\ -"i n fi -i ^\ ri !»> ft 5=

:/ V —f ; T", -t-* T-' ^-J T-* *-H t-t r-^ T-^ r-: T-^ ^ ^ t^ T-^ T-^ t-^ ^ T-^ r-» 7-1 r-! r-; r-l T-l r-f

>; V
; .: s*

<^ >> if

* « 4 «
* o * -r-i rv' -n ^! ^ -c 3^ o Tvi ^ n c ^ x CD r-t ^ r\ c ^ "c 3> o ^ rv >o '<r in *

« aii>— « xvacDcc'CUT:!^, ^oa^c^•u^^J^o^c>c>tJ•o^t7>^^ocJOCJOt3LJc:JeIO^ *

i:- « <<

G-138



« « « «
« * <> «
« * « «
« « « «

« — It o^rc^o^nc^cvJU^oo(^^^^c^c^^^JCvrM^o^roo^rc^^ooo^r^^^oc^o<or^•«JcvJrnco <
* t,

it L^><rolnoc^^l^c^^^c^or^a>^o^-»cooc^r~<^JOoc^^r\o^^lr^tf^•r^^^oc^^^•<> >>

i> * « T-i i-itHiH^H 1^^T^r^T^cvl»^1-l^-^T^T^x-»T^»^^^^^^-^t^T-^^^r^T-^»^,^r^ t>

* * i»

« * * «
« * * j>

* « ^— * or^->a'0'>ovor^r~-a5<vrvatni^o>oomtnar^mmco CD-cocMr^rotn oorococom «
w r^^^^T^c^c^c^c^c>o^oocJt^u^r•l^t>«r^(\l^orv^^^Olnc^rv^^(^«OT^Trc^r^r^o <r

« t, if (MCV^(\J^^1^^•.^^^T^t^<^Jr^J^^)^^Y-^.^^•^^WT^^w^T^T^T^T^r-I^^^^»^ro^ *
* ................................... ,)

!» « << «
« « « 41

« * * 1>

S" ln«r^oocuco^^r^r^aJa3co<XJU>rlt^«Dccr^cocoooaa3>o-o<)u^^rcDc^(vl>c^^cc> >j

it «<j<> , if

« 41 »
^r- !S *
4 « * *
* a « «

* * it

« O * :i

jj » a ('10oocor^u>^^^-»ll^c_)mp'1c^o>o^or1^^o>.3oaoor>ocJooocDu>OL^>£^^'^a tt

« e * >o <f r^. »H fv X o CO cvi IP. c:; -s- -.^ c^ r\j a c:. o c o «*>>*j.» .i.......... ............. ..... ..... J,

!> !> i; ir> C3 CC' o o in cc o o III ^ --i! cj- u> r> «r 1^ vc CO tj (\! -r if^ r-- •r o "T-

>t IX. -f ti> a^ u\ -sr CM —> 1^ ^ oo ci^ ivi u> CO t-i V M ^ vo i> b\ (V ~-

St I> J? ' tH -.H »^ T-I T-( r-1 T-! tH (\J (\1 tH »-l (\> (M l\) (M CM T-l IVJ tH -rH rH 1-1SO* V
« 1^ >> *

* 5,* r:c

?> ^jj-^ if l^^^f^^».^-^f^r^K1^Mr^f\JP^ or->inccc3cc aoTH-.HT-faoc:!OOQ-rsinfnovO(v >?

s * X * iTi w rv r-- ^^ .-J CM .n LH' in o 1^ o o o c o a -J" ON -o -rt CO

*<««o* .......................... „
* _i ft =;

i< < * >.-^ *
J * 5 ?!

--.•0!>i« ^oo^!lr\l^^^AlnLOu^x»CM•l^^^^T-^^ocraoo^^^o^c^cc:ooc30oc:^-l^>cr^•<r :?

« * ^ * —
t-^i ^n p^i ^a o o o rv! o o o rc fv. o o o o a o o o o w o ro o *

9 ^.

;) S_ > « >u

»
* O « « *
s> —• » « *
* ST * * •>

* :/5 » •> f

4i if <s if .T5 ov o CT »H iH rv; 'V 1^ r^< «r x» 'TV « 'tj c< o o T-I *
* 5> _i * lH lO. iTi m so o vc -o o nD o nO o vc to -c o vc >o vo vc rv u'> lO ir\ Lr^ lt. m *
* * * i>

i^' I >^ I I I I I I I I I I I I I I I I I I I I I i I I t I I I I I I I I I I

s: « T-- a o rr CI a o o o o c: c o o C' o o — r? cr. o o c: c: c o r ^ o r- o c- C2 o o o c- o
* * « »— « in 'x> o ifv o in o in o o in. .:i in ~ in o in o in cm o m m c. u'v o in o in in *
V 4['<i^ ................................... St

» !>_i« xor^ r^caoDOO oo THT-if\jr\)i^ro-^ ^ininso vcr^i^aicooo ocDininvOsOi^^r^ e
* j> « ininininin lt. vo<l^o^co^o^o^co^c^o.o .ccnOvc-c-cvoo r^i^j>ur. ^, L'^j^ s
>7 ^ »J =^

f » ^! *
ft W :? St

* * * *

* * r>J >> ri -J :,J o o ~) ~i *• ' -5 n - ;j .'3 ;-i o .- - •;• r> in »n in m m a" *
> *o=> ................................... o
* '> 3 « 3 o o "n TO ~i D r" ~i ~i n -i ti t c.t o o ~i T' ~» t ri ~ ~ r'

~
> * o * «.r -:r -r ^ ^» sT V- -sT ^- ^ ^ -sr ^ \r ^i- NT \r sr NT -o^ -:=

it r-|-rHTHT-lTHTHTHTHiHvMt-tT-i<-tiHT-!H^.rHT-)THrH-i-l.-lT-l>HvHH»-t»-ltHT-(T-lT-|rHT-; :i

* # * *
it \ f. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ^

JJ «t s *
< * T-i 4r ; 7' ~i :;i :_; ~ r-

'~ :^ ^' .j " v: r- .j —1 ~j :j 1 .v< : : :'. :d <^

* « (j; * ir. in >n Ll^ n Ln iTi j^i jTi lt .T" in LT^ ^, LP in in LO irt ^n s\ - : *

:. V -J*- TJv C/N U> U'- C/^ t/» UN UN UN tjt UN UN t> '.T^ 'UN UN UN UN ^.Jn UN U" UN (Jn UN '^-.^ ' . L > J l_ i

o ^ _ St ~i r-> ri r> ri ~i -v ci -'^ r-t m ^» r\ ,
:•<. r> n i-i -> -n -> ~\ r -t <r ~ ^

=t 5? V rH r-t T-* T-1 ^ l-t t-i T-*, t-l T-! v-1 -1 1-1 T-t V-J ^-5 -i r-l vi -.-i T V- 1 » -r -1 t-f •-• T-! r-t T—1 T- !
S3

«t I> ;? V

S « *
* « « *
* "SO"* •o~^x;0'Ov^^NJr^^T.no^^!3NOT-^rvJi*^a•nc^Tr7>:3^^cv^". NTnri'^'O^'r' ,t

If t.'k » 9 T-i r-1 T-t T-* (V cvj <v nV nM cv <\) IV cvr fvj r» r'\ r'\ r' i f^i 1*^ ?•» r*' <r NT V- ^j- Ni V «r c
>.t >j Li. w r>r\r-ir-tr\r)ri'iri'-\ririr«i-ir-if>\rir-iriririri^)rii-»rir>r') -\~iric-ii-ii-i''i =r.

s= * C? * >-=

:> * * *
Hi * >:

i- o *

G-139



* * * * « * * *

* *>

i>

>>

« rvi o o o
—

-

(M
a. 1%; o.

T-(

*
*

* oco to cv
XI tJ^ C-J

<: — CV vH
•J

:) * *

IS <<

'J ;\ x -j«

< o o o o
. cc o o oo

* ^:

'J^

:1

*

* ::t

* :? \c -rr

if

— " M r<
^ ijE>

^ ^
<r

>.> '-^

.T

u:

w^^<^JrvjI^,^^^T^t^1^^^^w•r^Y^^^I^,^T^»-(C^{^^^-i^^^^t^

cvvH »-ic\j fvrvj r^wr\^(^i »-)i-<o>j w •-iT-ttH^H ^^tHC\j T-l1-»T-(r^c\I ^T-irvafMrvifMOocM

-"j-rf •<T-<T--^'^'5r •wroi^. r^Tj-'^ k\ r^, m r^. m ^•"^Tj-miT'in

•vT '.VI occ t\i (\! i\j o NO ^
c; T-i --r -c-i to,

M cv o T vo r-- r'*, tp, ^ r^, ivi

-a .xi L> ;\i u> '?> t> . .- ^ c_) IS) ^^ j\
T-< 1-1 OJ OJ t-l (\J fV (\1 C\! (SJ (V

V o <v C7>

-U V i-3

r^ IVJ <V ^ T-I

i T-tLO

iH tH »H -rH

n ft !> O O cc T O (V -^r

<j t-!- o CO cc
\c nc (M r". f^.

1"^ r-- c; C3 o o o c; c; o oo ^o ex; ca r- sT
•<? -3- <: o >o o o o C3 o c o a;' flu rc' ec r~

Ll * <T X- X c> vfv -a tn rsj c\i o o o o o o ro c^ r^j c\i <^
* X LPi lTi L^i iTi <; Lf~. c? o r-. u^. ^ ^ T 4 -5- o vc o o o o o a o o 1-4 m in -.h - c
=i — IS n r^. r^.. ^~, :i ^ c ;ri a <i -vT CM fv - o o c: o o cr o 1^ o o 'l^ ,^ r",

<i j5 // VI s: -;r -3- St ^ vj- ^"^ r^. h~ 'S- -"t - ' '<r

o o o o o o cr, CD
TV c sr. s\

r-j r-; '"v: oo i-r. c --J- u"" u~ o c ""C c0 -> •> o o tH in hC- vo r-x r-^ .j: 'x; o o>
o -.o X -c- -c c nc d so -o o c vo r-. lO, tn ir. iO lo. in ir\ ir. iri

I I i I

e- r:

I I I i I I I i I I I I 1 I I I r t f t I ( I rill
' O O C O O O O C rj C; C". CI' Cj O C? O C~ C O (D
. in ri- in If' m o in r u\ o m in c m o in o

rorooch r:oT-«i-Hmrvjmrn''srTrir»m>o>or^f^a::aooo ooininvo or^r^co-oo
s\ LP, u-, nC vT o vc c o <3 >c •£! -o o vo -c -r o >c vo -c Ci r-^ [Ti t.n in in m in tn in in

s; in in in . .n m m in lT' m Ln

-> 3 -r. - -~ -r> ~ -> ~> -i r> ~ -» r- r> - :ri •T>.^-••Hr^•HT^T^T-«r^•Ht^
-J- -3 * J 0 J ^- ^ ^4 si c ->T -.T -c- vr <3 v * -^r -a- ^s- j •sj- ^

»H 7^ tH T-H T-^ vH ^ ,^ --I tH .r-l ^1 rH -r-i ^ t^ ^ rH tH T-l ,H -tH —( •vH tH tH

I IS I I I I I 1 J I I I t I I I I t I I I I I I I I I I I I I I I J

XI in j> in .n ^n in in m

^-1 T-! -1 -1 v-i r-1

._« rv -r n c — ^' 's- n c > o t-" y> t n -c rc 3^ o ;\j -n t m
J-'. J , J' Li', m Li'i Ji li' -i. -L.' ij -t' i.1 < i- ij !^ '^ r- .'^ r- k. o cc- 'jzi a.'

« S! «i ii

6-140



* « « l>

* « * «
« « « «
« « « «
* » > lrlf^^£!lf^^cl^l^^« »^»^ao^o04<t^>Cl-<rlr^>»«rt^lC^^o<^l .n-^r^ fvj^in Tj-r^r^nr^o^ n
» ^'-^^ c^^T^rvJr^<>ot^fnocvloco>o<-^c>l^^o•^lno^o^nc^r^c^^M^^^-l«l-(\l1^.-^-Olr\<> <.

* :^ > t,

* » CC « aCTTM c;t>^Jcr coc^^^^^r--iccoo'^o-^^rr^r^T-»Q;r^CJOc^r^^cm^c^-£/-c «
* < « •I^T^^v^c\l^-lT^l-lr^^^^^•r^T^^^^,^,^^^^^^f\l^^lr^.-l•.-»T^I-» «
« « « «
« * o «
« « « »
* * —^ • »Hoatrv<jr^^o acocviKicrt oi^ fMC\j-«ro mas ojroin^c ihco th o-^ oor-^r- «
* CJOooo<^?oDco>o^»l^cou»r^(v^r1'^'Tll^ococ^^^>oc_3(^^^r^l«^JT^c?>o»c>cDcDCD u

* *t;«
« « »
* * » »
« * « *

« «t ^— s> <>c^c^oc^oaectI^^'^<-lC30>T^l-^^^ar^t^r^^n'rr1^n^Mf^ocl^7vOO(_)OocJ «
« ]»-<a<i ................................... ^,

» « => <
> * *
* * * *
* # * «
4 « c i>

« « « a

» ^c^^r^o^^o^^J«;^.oo^:^cv^^roo*a:c:ooQC<r<^^ou^. .^•waro-jjiri'^r^ *
«I««CJ_9 ................................... B,

•> » -.-t tH (M (\l (\) •.^ rH tH C\J <-( (\J CM (\J (M (\1 tH {\J t\J (V CN) CM r^ vH r^ rt

« « * 5;

* * « *
j> * » >
<. <s n '-^ ti «roOTr^r•^^Ov^f^THCMTroo•I^r^cooooooc3r^ln^'^^c^orv;^vJ^--<r•>roc3 >>

r^r^r^i^p^a>inx;<\ifnri'^r'J-'<rvo>0'«-cjcc30c3ooocccoca3r^r^r^-r^r^r^i^ «*<I*0* ................................... if

* * « *
T^lnl^^ro^^MrvjC>«^a^o•<rlX^ln^^J(MT-^^C300oo^n<>fMCM^^c^^^T^>-^Lr^Lr^ a

9 X* c^c^(>(^CMcc^>-t^. !^^-'S-T^>f^r^c-orooooooocT^t-^Lr^•I^<^•^lr^c^c^c^c^ a

*Q_ ................................... -

« S_ » =>

« * <>

* —
' « . *

* « * **—•« * OOOOOOOOOOOOOOCOOOOOOOOODOOOOOOOOOO *
* LU * CnI ^ LT. ~ X. iTi cz' u" c: Lf 1 ZD ;.r, c lta o in cr. x. cr, iTi o ir, o lH. cj s, w. o lt. o lt. ir, o
*to*i— «

* » * «
^ :^|]» lllilllltllllllllllllllllllllltllll «
* * * «

9 u^olnou10lnou^o^nouAalnou^c2Lf^o^nolnou\otf>alnc)lr^Olnc:•.n *
* «-<i* ................................... «
* o ooT-irHCMcvjmr*i-^-<rLnLn-Ovor^r^cc<r>o>'> ooinunvo^of^r^oocooo oo *

V n 9
«t !> St «
>f ft * *
* # » *

V * i_j '_J '„! V.J --.J '._» ->_> i-J »j _ i„! c ' - '- '-- . ' '.' !--> '—
1 i. w

=.'' * <M * —
1 -D r> -r; o ::) o t 3 o o o o o rD o -xv :rv m ir\ lh ir, tn irt m ^

J> #t3* ...................................
* ^^^H>^w^l^r^H^^T^^T^v^TJT^HT^t-^—lr^HT^WT^T^^^•^t^v^r^r^v^r^^T^ a
« :> « «
« i^i^it riirriiiiiiiiiiiiiiiriiiiiiiiiiiiii ^
r. V e
* < T^ * c: c":) Z5 a o T ri rj .t) :2 r) -tj .j o n zi n o o "j t ti o r.- ~ ^ 3 o t is

* * * in lo in LP. Ln LTt in ir\ in ijc> in in in 'XI IT. .ri j> tn iTN in .^^^ r r:- r . : *
? if

f l_J i-J l_i vJ (_) L. I ;.J LJ IJ ( J i.J l_l (__) t_> (_) l-J L_> LJ L v_; t,J 1-1 ^ >-l T^ T-l r^ T-l W ^ T-l

^ ^: ^ ^ V '^r ^ -J <- ^ ^ -r ^ ^ ^-T' T ^ ~T »r '^r ^ ^ ^ c
a 3? V ^-^T-«1^^^-•\^^r-^T--tr-^^^^-|^T^r-tT-^-^-^r^r-ir-^^%^T^T-tT^t-^THT--4l~f^ V

* « * *
ft * i> «:

« — >•^v^rvJ^^'r^n<:^rr3>oI-^rvl•^^Jx>. >o"^3?^o—ifMr^'S-in^o'^xiCT'C?
Ks ^Lx.1? r'iriririririr\rir'ir»riririri'^Nr'^viM'*T^v^v-v-^^^^^T^^rv'a-v ^
i> :> t3 *
« * a . *

G-141



* * * *
>^ « « «
« « « «
« « « «

* a^* ----------------------------------- «
« «w« r^inomo (M3>r-mLrvvc OtHj^ sooojr^ocoinvCOJo oaj tHcxjco rvjo-rHOOto

* « * T-l^^1^^-lr^lr^JT^T-tT^1-»r^^^•f-lT^r^r^•,^r^ -c-i'r-i^-t'r-irMCMrMi-i^r-i'r-t r-t *
« « « «
« « « «
4 4 « «

» » ^ "> coa3co<^5\or1^^J^^^^lnl^^o^n^f^CMoo<>»^^or^vr^uleDT^aococoooooeocca^ *
* 'r-4^TH«-1^THTHTH'r-tW'r-<v-tT-i^^(\J'iHiH«H«H(\l(V'r4'r-l'rHOJ(MCM^T-<THT^ *

« * « *
« « « «
O * « »
« i» r<<-^r'or\Mi*"^Cit-i^>C'5-cof>>'»'t->e'«-f^'»p»-«»c>et\or>-'C»-f^'^(>-^ «

* i> " ? T^T^I^l^c^r^^nfnv^o»^^OT^eo^v(^r^ln'rr^r^(MlncMr~oa^^t-^T^»^^^^^f^^ »
« :>«J» ...... «
* >> !> mioinm -^tt -t tt-^ tj- ^^•^ rof^t^ro(^^^f^f^r^^^«r-*lr^mlnmlnlr^tnmlf^ *
:» :tL i, «
P A f.

<t 4 4c «
« « >9i «
<•• « * *
« * « *
a » >> r--^o(^J^or^(vc^^•T(M^OT^>Ol^lnoacJC^c>ac^ec>c^ln^»^oo•^^fVl^nao^c^ln *
« r^c^o^^JGl^r^f^ifvrc<l^oLOi^^cooaaoc^^lI;^nacC'ao•^«occc^!S!tn{^J »

a 01 -> "T O"^ a> T-t CO 33 ,^ c^ -rH vo cc «> ^ T ( vj r i r-t C7» "5^ o vo o ii'>

* * o T-i,-iTHc\ii\iTHTH-t-i^v-(T-iwc\i(vrvj 1-lC\li\l(\JC^J(^)T^^T^•r^ THy-t
^! >!: "S *
« * « *
« i» * ^1

fl-a-ct'^jjr •^c^oopO'^c^t-^'3Oln(nlr^p~oooc3Qooo^^(\lln^n^o^-^t^^noo^ov0^o *
* X* <ai^r^coo^ 0'^>o-rHr^cM(MrvJif\oooaaoooso wo coi^ar^r^'srsrt^f^r^

^-fl^O* 4i

a _) * * *«<*>! *
* * !J

rONCoo(r.\Ofoaoo'TifNt>aQvowaoaoooO'MrM<>CMc^-rH'srccinin<><><> *

« » > »
o * » *
* I.J =j * *
4= — * * «
* 2r * * *
« tn * » *
!>—.* :t OOOOOOO'IIOOOOCJOOOOOOOOCIOOOOOOOOOOOOO *
* u: r>,: ir ~ .r, o ld o lt. cT' J^ cr^ ir. ci ir -r; ir, cr j-, c: c: j', o t- 't; lT; in c3 -^x^ c lt. c; in — j-^

:> -4 * w CM Tv! hi r"*. ^^ sr !/> lO >o o 1^ « ct? o ?> -3 o v^ »H CM tr\ vo £ aj rc 0 o o o w i-i *
> ^C^C•C^C^O^C<J^CvC^O^O OvC^C^O^C^Of^r^t^^^^^L^. iAiriinirNLAinL'>LavOO'^ «
>? « s> «
^'^ 4 r I I i I I r I t t I r t I I I I I I I I I I I I t t I [ I I I I I ( I ft

* rz- CT: cz c c:^ c: o c; o o o o o o o C3 o o o. o o c; o o o o o o o c o o o o *
it « *»—>,-- C3 in o in o ir\ o u\ c3 o o in c in o u\ D in o in o o u\ o in tD in c? in o in CT' *
» -=i V ...................................

*_!!" THwojrviron-^-<j-tnm-o>cir-r-~a3cciOCT> aoTHi-(min>o>or^r^ coccoo oOtH *

4 V ^ SI

9 » * *
* * ^> *
y » W _i . . ..J L ) C_J I

,. _• • i > '.-) (-J '»J LJ
A <= j~\ -T". !n rrv lTv LP r-T. ^ fA LH in lii J^ lh lo. i/> J> Xi r,^ 3 -D ,3 0:30:3 *
* «tJ* ................................... >»

* * * *
- ^ \ -J-. I I I I I I I I I I c I I I I I I I I I I I I I I I I t I I I I r I I ^

C

> * u # : . r; r ' 1 ' . .:~ ~. j c-. \ z c in in lTs in in in in in in in in *

.-. 1_J '-1 ^ r— T-H -r^ T-^ — ^ -r-! »^ -r-: r-! T-? ^ T- r-' ^ •T^ t-^ »-n <-< T^ ^ v^ -T^

» V - ^ ^ -T ^ ^ -s- --r I -c T NT T sr -T ^ -r T I- -v -ST T ^ -r T T ^ ^ T *
:i: i-: V. T-^ T-1 T-^ r-^ t-^ —. -r-* 1-^ T-H r-l T-^ -r-i '-^ -i-^ 1-^ '-^ ^ -i^ V

ft =? >:= *

1-! 1^ TJ- in d 0 'V in 0 3? 3^ r-l CV -c 3> r3 1^ X\
9 IM CV fi ^ 0 vr •<3- vr Ll> m xi M\

•vr V %r SI" vr '7 vr vr vr vr vr vr vr vr vr vr vr
cn

*

* 4 •it * s» * !> * si ft * 41 * 4 * « 4 * 4 « « 4 «

G-142



4 « « •
« « « «
» i» # *
« « « »
* « « invOcOOin Ot^ lf^<<!^^l»^'Ol^>BO<»|*>r^OK1*CVICOO^<^J•^^^I^OC•.^^^OOeOC^^^ *
* r^^ocvlt^cocv^oQf^u^(\it^^vlc^(M(^aD^^ln'»oa>r~c^J•<3co^^^<)r^t\!lr^<>•^o^o s«

* *z» *
* cxjco -^in T4r--Noco thoo TNOroo oj-*o ovoo oojo- oco o so -r-iroiTi-w-iy-iooso «

> • * fHi-<-f-l(MT-»-rH^-rHt-»iH»-l^iHY-lTHi-»iH T^1^^^r^C\J(\lC^4 r^r^T-^ ^ tH «
» « 4r «
« « « •
« ft « ft

ft ft'^ft Lrxtn-^ococo-^-co r^cxjoLnr^'Tcoajrvimini^ccLn -rHor^ ^cc ooooroor^co »
ft ft\^ft ccicfco-o cxjTriiHo:! r-covo<j>orioDcoor---o r-iTrr^uio T-icJoc7^oococccor^r-- «
ft ft^ft t^^r^r^rir^r-^^r-^THr^^^^r^w-t^^riw-^r^rir-iC4C^r^r-^•w-tC^Cy^r^r^^ ft

ft fttft If

ft ft ft ft

ft ft 9 ft

ft ft ft ft

ft S'^ft o^c^vf^^^c^ec^•xr'>c^•t^^CI^«•^^C'-r^•«p^«^xc:l^ocf^<^•<:^»c^«-;Cll ft

ft ft 2ft •^•'j- ocvjcM-^-OvO CM'^ -rHvoinrviin-'ri^-'j-inr^ amrMfOrH^o (XioojcMOJOjro-or-- o
ft ft'-' ft lMC^llVlo^^u>^•lT^^^^^«-^oal^r^r^^-u'^^r^rn(VlncvIa>OT^(MCM<Mf^J^^^r^ll\lC^l ft

ft ft<lft .................................... o
ft ft ft intrimLri>»-Tr-»rTr Tr%j\rr^r^r*ir^jotOf*>rori{o-<r'^if>Lnif^iniotr. vninir>Lr ft

ft ft ft ft

ft « !> ft

ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft <>

ft ft ft ^li^nTr-- o rHo voojcr iM'O oocjocjaor'i ocj%rc^ r^r^ n<vju\Lii(\j »
ft ft-^ft r^crvrv.^r^p^orOTrr^>o^ro<)cocoooocNi'rS»HrOfn{>j\Of\i>c=3c:<occ»H «
ftftftJLft ................................... D
ni ft.^ft ^r'>coovO(\ic\joooT-<(V'«T(M u^c\^r^m(^i'^^roDC^CJC^OT^tn ft

ft tr * o o> cj (\i in >o u'* <o S3 ^ r'l j\ as o» t> vo t u\ ri -th aa j-\ -.-t ~» r h <j c-j

ft ft ft (VT^(\(c\l^^T^WT-^•^-(^-^r^JC\lcv{M THrMC\i(\j(\iCMrvj'HtH'H r^^(\J ft

ft ft ft ft

ft ft ft ft

* ft ft ft

ft -a ft ft in'<s-r-r^i^ocDOOOooco>c3C\)in'0«>T-!0(>t>'^'r-<rrH ft

ft:s:ftX« ^ssr^^LnCM'rc\)cv{^J^^^^r•<TOooooooa•«^^r^c^•^o(^<J(^l(^Jr^JCVC^^^ ft

ftt'Jft'-'ft r^uAinm7Hwrnr^->T'^^rTrTrc30COOOOO'i-icj<a<cccocor--r^r^f>^r^rvTO'C ft

ft-aftO* ................................... ft

V _l !> ft ft

* <I ft :N ft

ft ft ft ft

ftu.ft'-ft c^r^c^c^^ot^^^lnc^Of^l^^00oooooaol^o^oc^ccr^0^l^M^^^^T-l^^too ft

ft Oft ^T^oc^lr^v^LOfor^T^coocccct»aaDooool^ltooT^cocvJ^c^^c^Ov^7-^•<^•c^ *
ft ftv_<£ %rcvo^i•I^^-^^vnu^. ro^oa^intno^!oooooooovc^ocr^CM^^ro^a'*^^^r^^'^'3 «
ft Ci. ft ................................... ft

ft<ift ft -rvr-irM-t^rarornnrOK^romr^ (\!r^-5r'>j'*'^sr'r'r«*^^-«r-<rM ft

ft i. ft ft :>

ft ft ft ft

ft O ft ft ft

ft —. ft ft ft

ft -s: ft ft ft

ft (/5 ft ft ft

ft "ft ft ooooc^aooooooooooocDoooooooooooooaoo ft

;s u; * rv^ ^r; in u^, o 'j^. o ir\ a m o !jr>. o ix» o in o m o m c in ^ sa cd ir> o m o lo o .n o lo o
JClftV-ft :I

ft ft _i ft -c -o <i »r -o sc vo o ^o o ^c c iT, in iTi in lA ir :r\ lo iri vo so vo ft

ft ft ft ft

ft r ^ I I I r I I ( t I I I I I I I I I I r I I t I I I I f I I I I I I I t ft

4 ft '> ft

ft ft^ft oocoooocaoooooooooooooncr. ococjcoooooc) *
ft ft ft f— ft in. o u> o in r ' in o in o sn o in m o in o in o in o in om c in o in o m o in o in *
ft S<1:» ................................... ft

ft ft _) ft ^cv^vl^^PO^r^^n^n^o^o»^^~rccoc^c>oa^^•f^lnln^o^o^^^^cccoc^o^oo^^^ ft

ft ft ft sO'0^ovo^c^c^ovO'C•c^c^o^o^o^c<!<>r^^^^^f^XiInl^. j^Lnininininin>o>o>c>c ft

ft ft >.' ft

ft ft ft ft

ft ft ft ft

ft ft ft *
ft ft ft .. _i

(. C_) (... '—J .^ I. ' 1. .
t : .' '..I L.l e-> C_.l I..- (..,1 C_l vJ ' W <_ ' ft

ft ft Pv: :> ri —1 o —i o o o 7") n ~i "3 3 o rz, n o o o in in <n-in m tn m ir. m 'Ti m m in xi *
4 ftljift .................. . ................ ft

ft ft r: ft r^j cm (M nj oj Cvj c\j ro oj (\i cm cxi fv rvj oj rvj c•^J oj cv rv rj cm r^j r^j rv rj c>j ^ ft

ft ft Oft ^?'.rT"4-Nf^^^?-^-*'«r'3--^->jsr'3-'<f\r^-^'^'^Nr'3-Nr'*^^4r-^-c--«-'^ «
ft *_ift T^^^T^^r-^r^^r^T^T^r^T^T^^r^t^»^^^^l^T-l^^T^T^^^^^•^^t^«^v^^,^1^ «
« ft ft ft

ft ft I ft I I I I t I I I r I I I I I I I ( I I I I I I I I I I I I I I I I I I ft

ft ft ft -J

ft ft ^ ft T —/ 3 z> o ::j ~j ~i o o 3 ri n -3 r. t?. --i o -_• — 3 c- 3 n o zj o rj o ft

ft ft e: ft .o in in lo in X* 4j\ in in in in in in in u> in in T\ in x\ in _ - T.^ r r c —
.

"
:i; _ ri «

^ V t-( T- <-) T-; 1-1 .-( ^ 1-1 T— T-l T-i »-1 ^ T-l T-i ^ 1-! ^ ^-l <V4 iv) IVI l\l IVJ IVJ IV IV: IV t. SI IV IV Ivl ft

ft ft _J T -vr T ^ ^ T 1" "a T T" T T iT T "T J T T T VT T ^ T T ^ T T 1 T T ^ T ft

ft ^ T-1 1-1 T-f T~* tH t—I T-^ T-{ i -t A-l T-t '-I T-j t-i T -I T-l r~l 1-^ T-f v i r-^, T-f t 5^ ft

ft ft ft ft

-
i. it ft

ft ft ft ft

ft ftc:^ <5-vr>>o>-(^^J•^'yLn•o^x>Or-^cv!'^1^in<>~-x^c>v^c^!•n'*n<>^-s>'3 *
ft ft — ft in LO 11% in -C' d -o <o ^ o -co c ~^ -"^ x;. xs cc- w -x' <c 2;- co o ft

ft 11^ a? SJ* SI ^r »T ^ V ^ ^ sr* 'T" "ij -IT V ^ *T ^ 'T -13 ^ NT -KT sj- ^ V" ft

ft *= iJi * ft

ft ft .-u ft

ftftftftftftft^^ftftftftftftftftft'-'iiVAi^^ftft^ftftftftftftftftftftftftftftftftft

G-143



* * * *
« # « «
« « « «
Sf s> /, «

* co^^CLl^lr^^^ro^^c^J^r^r^^(>CMOro<ra^^oc^c^c^•r^co<r^o^^rl^'. <xjcoM «
* «

« « O r-^T-»r^^^•r^^^-«W•^•<-^•.-^^T^^-^ T-lrHT-ICVOjT-lT-»i-« T-iT-ii-l *
* * * *
4 « « «
<t « «: JJi

ki <t^* »^Wt^T^T^T^cv!T^«^T^T^»^T^^^T^•r^T^T^c\lC^4T^•^^^MC^Jr^JT^^-1•^^^^^T^ «
» *.tje *
> * * *
* !» « *
it it ti e
3 ^;'»:J r- »-{\X vCO^:-^^ •I-P^t"^^:(^T-<^•«-^^3•.-^^«-^^JU' ^->t .l''^i'^^^0^»-;^veC•>y *

if V ^ V ^^Jr^4af^lnr1(^J^^T^v^oocoa3^^t^u>^^nr1CM^r^cc't^T^c^JC^^tM^vJ^\J<\^^^Jfnl'^ *
St «-<>ii J*

a W V *

* » * *
* « 4 *

=; :> *
*!•,•;«! «

* » ^ooc^l^^a>ain«-o(\Jr^r'1^cauooocJCJ^o^ncMcvc^<^f^o(v;^)>a-u\^Ma^^: »

^>*J*X» ......... .......................... :^

t: ^ix^i; (7>vco>or^Lnrnr'iLr>, r^WTfy coo<T-tr^orv.rHm'<t--cu"\T-'T-»ccr^ *
- LT > -c CT> c^ Ln il> >i; <0 ^ —!

"3- 1^ \0 ^ r'l o r-, <\j (vj >C' o ro
t !> » -r-l iH rH »-l •.^ T-l tH 1-1 ^\) (\J (V 1-1 -r-l ,^ (\J (\J (\1 CV T-1 iH t-l (\1 iH «
!> IS ^5 V
* If <<

y, :> *=

*!<<c?ix* cococ^TH^r^^ccr>rvI^of^'*ooooooooaooc:o^-^^^oc^ac^c^rDln(^ «

<<«aiso*
_l :> i--

!.': <I * » <!

nt ^ «

o !> X f 1^ o vo cj c: T-i ;rj cc o o c o c: o o r:; o in CM c> c ri r^i t-i

* —
^ * cv ?\) c\j « oc: -o >o vT sc .o. "vj o o c; o o cr o in J^ o i<

n=:i. .................................... -

>L ^ •> ^
!> * « #

a

*
J< CI & * «

* * 00000 0 ocoooooocrricDonocriocDooocDaocaoooo :>

rvj « 'O; o o r o LO r- in rjip. ctlo, l"^ o in cm oin o l;^ o in o un o 'n oiA oin

* 0 * Tsj '-^ J*! >c -c r-^ 'X" c c^ o o c-( Tv in >c -o r-- ~ c2 c> a* o o t-i »-» (\' ^
f- * _}!?- o ^c -o ^c o o ^c ^ nO ^f5 >c sc vft ' o T ^ iT'. in ^n in in lT, ir, in ^o o vo so *
>.! » S: o

I ::; I I I I I I I I I I I I I I I i 1 i I I I I I I r I I I I I I t I t I f
. ^ . . j;-

* * * o o CTi o o O' o c o o o c: o — r.^ o c: o o n o o o o C7 o a a o o o o
J.; * « >— * r> in c- j> o LO o in o in cz' tn o m o un o ia o u\ c> in t3 tn c: m om o m o in o in o «

-i !s f ^c^o^c>o^c^c^oso^c^c<)^c^cc««^^^-l^^^lnJ^l^VlnLnLnlnlntnin^»J>c^o^o^o »
i,i :^ * V
a SI :> »

* 9
* * * O

* Aj * .^n ,n. n m .^n. m :n in in -.n in in ;a in m 'n jn o r'j r> - o o - ^ o -r^ -j -• *
^- 4:0^ . ......
!> * ;> Tsi "M "vi Cv '"vj r\i nj CJ rj rv r\: r^j rvj n,' '\j nj rv r-", r^. ^^ >n -"i r'^ m ^ >"\ n t^, *

* * _l* x-^-r-1-r-l-<-^-H'-t-r^-r^-r-lr-{r<-r-i----1r-\'r-^^-r-t-r-tr^'r^^-,--trH-^ *
* » *

i ^.t t I I I I I I I I I I i I I I I I I I I I I I I I I I I I I I I I I r I ')

s * '.r * r .- - - ; T T:- z- ^ -T 1. - v r . m m ^ ^ m in in m iTi in in ir. J* *

' \; vi iM vVi tv; I >. ..v. ; si > x! iv v. nj ;v i\r i.\s kvj i n1 !\j »v i ;v c v, ^vj . vj ( \j <.M ;\1 (\J iM i\J Is; ij
~ -T T T -r r %' T - 7- -7" T rr ^ -r 'T sr r "j- -j r j ^.t -t -3- t t t t 'i- ^

V --.1 —1 T-1 1^ T-# r-1 -.-f ^ ; - r-! t- - t-i v-i i--i ^ -1 i T" -. -* t-S r--, t-^ --f f-i .-^ --^ r~| t-,' y x-t ^"1 ^ V
f: :i »

s*

*

SI t ^ jj ,.x ys us t". t> 'js o cj o w a u; r.:» rj <_t o o --f th T^ i-t -t-i ^ w tH •r^ x-! Cst i\j (vi tM «v cv w
V =! Lf " V K( V Nj Kr V V V ST ui HI .j\ u> Ji J^ in u •, it! Ji j •. j\ li? ti > Ji j\ ut lJ i lu lii u< LH ui f
>= 'J' >>

* ft *
'r

G-144



« l» » o
<> « A «
« « « a
* * « i>

* ^^ln^oau^c^rvIt^lnoot^c^lO. ^^lnooc^aeoror^c^ic^llnol^Of^^^4ac^;cor^L^^co n<

* »2* - .................................. «
« » — * or^coCvjKicoino oosoo rovco ror^ r\jo om (Vcmcm-oo Trr-^r^ ratn^or^ o
* * Ci * 1^ CO >c o tTi t^. >c <) CO >o ir\ T I cc \o c »-( &< r- «^ c c o r^i c> >c to 1^ i-i t^. Tsi «

« » « 9
« * «
* « « O
« «^<i r--^olr^-or^c\l^^c5^o^v^r^c\!otx:c\J^'^<^cccc\Jf^^^^c^(v<J(r>•^rn^^^ e
* r^u>T^oo^c^T^f^^o^^o;r>coc^rvlI>c^c\l^ou^»^r-lty>^7•cocooo<I3aDcoo•-^CJC^ o

« * C * o
« o « «
ft (I 4l o
* « * I>

* ^e>»'»-tvurt^«^ccsp^e:l^»->»c-««-r^«r^^^^-{\M^^oc.of^l^1»-tt>•>»x^x »
* ftZ'ft ^of^^^e»•r^^^r--c^u^or^o^oco•<Tlnv«to^Mc^c^JUAr^r^aD^ot^oooo^r>c^lr^»ol^lCVJ r
« ^1 ^ ;ji rvi o u> T^ <M o t\j 1^ «r r> fvi u^ r\ cc r-1 T-i iM tvj (\j CM (v ^ r^ -r-i o
0 <> <J o --------------------------
* « *> >
« * * t
* * « - «•

ft « « ft

« » * >>

« ft * ft

ft ft ft <>ui<o<\i-<r>o-^'«-»oc\ic>oooaoooc>->Hi\jr'>r''io»f^"9-i>r»<jr^(\j'^<Niina3 ft

« J**--* ^^u^»J•«cvi^^l^<^a^•*•«-lno»c:Q.oaaQo^o«tJn^oa»^r^l^^c:l-^^^!>>^p»-^ *
«ft»J.ft rj

ft ft'w^* >oo>'a'n<Moo>"srvcoat>ro ^^^clnc^J•<3-w(x.•^^'3^cc^i^^i^'>coT^(v «
ft aoi^inu%'T^r'«rvoaocj'<Tvo co^o^.l^^^a>ll^•^^co^l^^^^a3C^.^tlCJ(n'~- u
ft ft ft T^^^T^T-»T^1^T-«^-^T-^(^J^^J(\i T^T^•r^T^(\l(\l(\lT-^^•r^ »-i(\ji-i»-t o
ft ft ft ft

ft ft ft t!

ft ft ft i;

ft -Sft'-^ft orno»r^Jco^ocD•T3^"^-^ooc3C3aoooc^corDC^OT-lv-o<:^ot\)^\)^JT^«ir^o ft

ftiCftift oocorv)CD>of^c\ic\)rot^iriaooaoooooooo<>inoor^r^r^raro<irTHNr'^
ftV)ft-^» v^rtv^^;r^^^•w^r«^tnoooocc^ocloaoo^o^Olr>lnmlr^l/^lr^<c^o^^^ ft

ft-^ftOft <i

ft _J ft ft

ft <{ ft ft ft

ft ft ft ft

ftU-ft'^ft o(^vooomcMC\»ooccoaoooaoocMC\i(\)t^tot^co<x>aO'«-'ror^f^in ft

ft ft^ft t^^^oa^^^^^^o^o^^ooc\!Ooooooo^r\:nv^^x;oOr^^^v^^^^,-^lf^ tOtOf^ ft

*a.*<tft if

ft <t ft ft ^^^-KirommKi'^t^mra CMr\if\)(\l-<J'<i<i-'r^t» •^rsj--^->rsr^ ft

ft s: ft ft ft

ft ft ft A
ft O ft ft ft

ft •— ft ft a
ft 2: ft ft ft

ft t/J ft ft ft

ft— ft ft oocooaoooooooooaooooooooooooooooooo >
Lu !s fv -^ o ro o m a lo o IP, (-1 Lo o c^m o lo o m n o m oin o in olp -3 lti ci lo o in o >/

ftcoftv-ft =:t

ft ft-«* r^. ^o^•^ln'Jv^ao^^f^co^oo>c^ooT^T^^OL'>o^c^-^^«a^o>c>ooT^^^^Jtvi^n "S

ft *_lft ^C^O^O^C^O^C•0^0^0<3^C^C<3^Ct^t^f^^^t^LP. lPlLf^L^lLnl^lL^lOLn^O^O^O^O^C^O<) ft

ft ft ft ft

ft ftift ifiiiiriiiiiriiiiiiiiiiiiiiiiiiitii ft

ft oocaooooooooc>oT:3ooc:ir>oocorjociocaaoooc:iC' ft

ft ft fti- ft inoinouTOinoinou^oinoinoinouxoinoinoirxciiinoinoinoinoin ft

ft 9-qft ................................... a;

ft ft _) ft rvir^ro'«r'>Tmunso-or^r^cc'?>oo^ ooTHTHininso^or^r^oooooo o'^>-i»-tr>jr>j ft

ft ft ft ^o^co^o^o<>^c^o^c^o^a^o<?^c^or^r^^^l^tAinl^4lnt^^LrlLnl^>Lnln^o^oo^o>c<^ ft

Si ft ft V
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft ft '^J O C„. v-l V ' '—i (_> t .i t_l t_- ._» 1.-) I_! . ' _> «-> <_> vJ Uj i.. : - ; . ' -J -J ^ - ft

ft ft cv! ft o n cr o o o o -:> 3 -3 n o —
• t! IT. iri u^ in lA ;n in ur\ in LP ft

ft ftOft ft

ft ft-'ft ^r^f^^r,^^f^-,^/-lf^'^f^^r^l^f/^^^, ^(y^i^, f/^w^r^
ft ftOft -:r^^>a-^'4^<r*^r^r^•^%^'T«r^r^r^>r^*"*<J"^^'J'^'5'^"•^^r^<r^J'a ft

ft «_J« T^^T^^^r^•HW^-fT^rWv^'^r^,^T^^^7^^T^T^^^T^T^T^T^<Ht^T^THv^t^I^T^T-^T^ ft

» * ft ft

ft ftift iiiiiiiiiiiiiiiiitiiTrtiiiiifiiiiii ft

ft ft ft ft

ft ft iH ft o ~) o ~) o o rj — ~ 3 o o ~> ~. .r^ 3 3 o 3 ~ 3 3 3 -:i -133 o r ~ u :d »
ft ft tj! ft in tTi in tc in Lr> in lA in in in in ;n lo in in tn in in r. C.7 3 o r o c.-. ~ .- cr : i ' ft

ft «-<:ft • • f
-7- ft (.J ft i\i t\i (vj tv 10 <M IV IV IV i\i IV iM IV ivj iM ivr» r> ,-> f. r" . i"\ f\ r-i r' r 1 ,~t r\ >

ft ft_j* ^»r^'^'T'T'^rr«T'^^T^'«r'^-TT'<I-3--X'T'r-r-*-v^ ft

ft I? V T-< T-* r-t T-t ^ r-f T-» t-t r-t T-V -, -! t-^ t-^ r-i r-t r-f v-"! *-1 v-» T-i ^^ r-l r-f T-1 tH t-1 »H t-I r-1 r-* w
ft ft ft ft

ft ft ft ft

ft ft ft ft

ft ft Oft ^o^fflc^^)r^^^J^n'rln<l:^53^vOT^fVIr^'r!n«!~^Il3*o^-l(Vl'0^Ln^o'^s3^o ft

ft e >—> 41 tv cv cv oj r^i r^i r> (*> 1*1 1*^ r** ^r "a- ^ ii't .rx iix u\ ii> u> .s* j> a\ >o ft

ft ftu.. ft u1Li^Ls^usu>a1Ll\u1u^li>LSlU>i3\U)Uf(-^^lU>li^alU)lS^u^u>a^Li>uxtivu>u>u\u>a^u^ti> n
ft ft C ft

ft ft ft ft

ft ft ft ft

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft

G-145



* « * *
* * « *
* * * «
* * * *

* ---------------------------------- - *

t) if * T^r^.-lT^•r^^•^^^^•^^T^•-l^^^ ^i-tTHCVlCMi-lTHTH -r-t-r-li-t'c-l *
« * * *
« <i « «
:« « « 1»

* * * a o >c C3<c no o CO oi^o in oin •^-!lr^co^o^o^o^£) CMOr^oiAvO vOP^F^ T^cc -M-rvzcr- «
» u>c^^«rM<M1Hf•\c^r^or^t>JODcoo^nc^<M(^r~1^^ooCT>o 00 o or^ o ,h o tvj w

« *C* ................................... 3»

« « 41 o
* « » «
* * « <:

* * * Chun T-iaoin<\jcvjr^ -.ho fMininmiryocD oj^rco -iHror^ c\joj'<r'^ -"rinmr^r^ rvioo «
tf '-^ 9 of^>o•<Ttor«^'r^^JC^^T^(>ott^^^ln•<Tr1fO'rf^^rc^T^c\l•r^TH^WT^T^^\l^MC^Jv^o»

* igt^t^ «
:> * * ln>!r^r*^r•<r^^^^^^o^^(^^^^^^^l0^^^^^ov^lnln^r^^l^lnl^^^^ «
>> « * *
* « >.i *
* * :> «
* * # «
:> } * *
* * « «<

^^WX* ...... 1;

= V (X r> 1" (\j f > r'> ^^! 33 t-i ^ m t> ,^ o o< ii» r'\ o ro —

»

cm vo r~ if> o
•t if t! ti

1;. tf if «
=> * :j >):

<ii!r^ <. OCT r>jsr>ooo;roo>o oooc3cooaaooo'^ror-.o-<a-'*TS^iA<o^xoo

* <S * O «
* _J * if if

if ^ if if it

if If if if

rs<ochoin<\ic\ic\icMooocoaoaooc\ic\jc\it^aroaDao\o>oc>(><oir\r-~ir\'<-f *

* it if r^-Do•r^(^^or^^^r^^oc^;c3aooooou^u^J^cC'DocMr^oJ^v^c\Irv!<^i^^^o *
^CL~'C>> -•••••-••••'• •'••'**--****>*•*••-->• ^

* s_ « * »
* * *

« o " -f *
j> IS «
* X * * «
* CO ft * «
.-!:.-.* ^! -Dcooooo — ooc3'-r)ooor::>oc:!Oooooooooao 000000 *
* 'a; * rv -n o tr. in o xi rj tr\ cd m o ltv c lo ct. it o ltv o it. o in o ir. o in o !^^ o in o 10 o in *

'.Q * i— * - 'f

* « _i * o >c vo vc vo -o -c >c >o ^ -o rv IT. rr> X( to in lo, iTi ix. in \o c -c -o --o «
* * * if

if : \ if I I I I t s I c I I I I I I r I i r I I I I I I f I I I ( I I I t I I if

•S i ;i *
if if if c; c, ci CT- o o o o o c:. o o a cj c o o cr C3 o o o o o o o o o a ct- o o o o «
ip * if \- a cm o m o in o LTV o in o in o in o in o u"*. o in o in o in 1:; in o in o in -> in o xi o «
<1 !?-«3« .,.».. .................... ......... ^

*_jisi ror^'^-'i'inm^^r^f^'Xicooo c30T-(T-(min^o>cr^r^cr>rcio>o oor-iiHf\ic\!r^ *
^. * >c>c ^o^o^o>o^o^c^c^o^o^o^cvaf^r^^^^-tntnL'^tnlAlnxiLn^nlno<c<)^o^C'0^ *

V «: W W
if ^ if if

if if if if

if if if if

t f f _i t_i _/ __• l_ i_; '.. • -J w,' 1... ^. '.J l. • •. I •_. .J <_' _ —1 w •-. CJ L. (-! «
:•; * -nJ >> -n iA m lO in ir. in :n m. in m 'n in x; x> m in j> ~ 7> o r:- -~i tj o o cj o r.t m o o «
* *0* ................................... if

if if T" if -^r^. rO'-Trnr^'^r^. ?^r^. ^^^^r^^^^^^•*<f-a-'r?r'3'r'* *

» ^^r^T^H^^T^^v^r^T^^^T^T^r^.^r^^^.^^T^T^T^T^^^^,^^r^T^^^•I^^^T^^^ ••>

* * * «
^ if \ if I I I I I I I I I I I I I I I I I I I r r I f I I I I I I I I r I I I «
K 1- if

if if if -J ^-1 _;, :i t" o o ~ rji — ~i'o z) r; rj ~ o 3 .n o *
if * CD * c - r " -• 'r -> " c t - - 3 c o in ^n in in in m in x\ in in in in in in ;n x» m *
ij n-,!^ ....«.....•..•••«••.....•..«.•.....
-.: r I "

I r \ r » 1 r 1 r 1 r >, 1" 1 r ) f ' f i (- , r- ( r I I" t r 4 r" , r V F* ) f", f . " • r V r \ r ) f » .~ > r I ."' ^ r I r 1 f 1 f i
;•

'f If -f T-f T-i T-l -r-i ^1. —1 T-l t — ! T-* T-f -.-1 -~l T-H .-1 T » T-t . V-J ^-1 T^S l"! ^ T"* T^i T"^ T"! T~( V
* *

* * * *

•? >? cc j>mu>a>a> iiii.'iL5»u>u'Uiaiu>j\u)uiu\u>ciijTmu\inu\uiiiiiiiu', liiuiJiLUmut'ji 'f

i.- K= ir i~ ' *
i- if if

G- 146



o « « o
« 1» 4 «>

« « « «
>» « «> «
* * * o^n•^HC^l^oao^r^<>lnDo«T^^o^^OJ^<x3fOeor^l^t^:^•<r•o<>*^co^^oc^^C3»^^0 *
* «^>ji aJlnl^^^lT^c^JCMCvJ^t^c><Tc^oo^nu^^roTr^-r^^gcoc\Joc^l^\cvJco-o^o^oc^r^ <
* * * ................................... tf

* ^ot^rnc^c^T^lnr^llf>I^(>^^o^CT^CM^r•^•<r^^^^^~x>T^o^oo(>^r^^aD<I;lnr^ o

* * * v^T^r^T^^-^T^T^^^T^T-^T^ T-tCMCMCMr-iiH^r-i --\ r^ -t-i >
* * * *
>> « « <>

« 4 4 «
* i'^* CMLnr^ooOJC>a^^rvfv^<^o^o•r^T^co^o^^Ln«^^c^rvlo>-^rln<r^^rvIr~^~^o^^ *
* «^«> •^oeo»^cvi^^c^ac^^v(^J^o^~<ou^c>l\^ocICJ»r-^T-•l^o^T^^MCv^lVlr~r^vt'^^ou^rl^J• u
e, « — T^^^c:;^^»^t^OT^T^r^l»-tT^v^^f^«^C^lI^T^^vlr^rn^ntnrnrnrotVI^^lr^JrvJr^ «
« «c* «i

« « « «
* * « »
* >> * *

<! j>^j> eor^^o•sr^v^\l<v»x^c^cor^^vlnrrr1rnr^o>•<^coor^r^^(^JOJ^\^l^l(\l^'1^'l<\l(^^CJoo o
« «<ii» ...... ............................. 0

« >> Xt «
!> f * «
* * * I>

« » « ' *
<> * 1> )^

* * * >>

* j» » ^o(^^'>r^^^r^T^oc^l^oooooaa^oo^r^-!c^t^<\lc^Q(XJ^oc^•<r^\lT^r^c>lr> «
9 om<J?^^^•c:^Tl^^rvl»^ooaoac3occ^r'tn^^>^o>Cf^c^^ocvacc:l^. ncvjo *
***J.>» ................................... :»

« ^iv^*! oofioir\'^i^(vtMr^ u^1-^c\Jf^c^u^aLnccac^r^'3co^c•r^oT-lr^ »
V * C£ -f CM r'x cvj fi r-x .n -r-* a iv o ."-^ C-fr-^ m- -a- r^lj^ vt; t <j t-i *
* * ' * T-l T^ 1^ T-! tH T-t tH OJ CM (M CM CM (V CM CM IM r-< <H T^ ,-( ^ T^ •r^ »>.•»<! *
« * a <:

« * <5 s.-

!>v;«x* o^^coc^(^JfM^'^^nl^oac3cr:c3CD^2oaoocc^c^cM^oo<x:coooo^'lCM.'^JCMc^ *
J c/i rv.i-iHCMcvrnr^r^r^(^oooooc30cz;cDatz)o<oininin'T-<r'«3-^r-«-'^Tr"<r'«r^ »*<X*0« ...................................

^^ ft

* <I * * i>

«c * » *
>>ij.<>'-^« c^o•^tMCMC\JCMCvccooaocraoocvl^vJCMC^^^c^•Lr^Lnt^f^<o^o<^;c£iC^c^^o^o *
« o * X f o o c\; (\i o r:> CO o o c cr o o o o o o T-i iTi j-^ c 00 c- c> c^ T-i

« » ^ :> o U3 oc. r- ^o o o o o o o o in IP, c^ a w vA) rv) rv fM CM rvj f^. ^ *
*C1. *<t» .................... S!

*«a'r< « ^r^raroror^r^immr-T fMC\jrsfC\J-^T'>f^3--a-->j^^fvr^^rf\r^ <=

* >.- * -J

!> * * *

*

« CO t * *
if ^ it if oooocriooooc3c:'0(r;c^ac3a'r!OCDOoa'r>ooc30oo'Doac30 i>

:> Li..' « CM « o iri o m o in o iri c lt, o m d ^ a Xi o ir, o lh o ir. o i.n o lt: o cn o m o irv cr »<

« V7 f- f • • *
!> * <t * ^r u\ vo CN c» o o 1^ ^^ rv! so np cc! ov o o ^ u

>> If « <t

S; \ 1} I I I I I I I I i I i I I I I I I I I I I I I I I I I I I I I I I I I il

» tr i !,:

* « T-c * o o o a o o c- o o o o C3 C3 o D o o Q o c c c; c" o c CI n o o o o C3 c: c-7 i'--

* * •> * LH o in o irv o LH o LTt o in in o in o u^ o m o in o u\ o in a in o m o in ~ in o m
* <t»a^i ................................... if

* r^T^^tn^n^Ovot^^».cc«c^o»oo^^T^u^^ln^o^c^~^^<^:ccc^t>aoI^v^f\^r^:^^^o *
if if if 'CO<)>o^vC'vCO>OvO>o^o^or^i^r^i^ininLO. inLniAininT\in^o>o>o>Cvc<:vOsC a
t? 'f ^»

17 » « 5
S « # !>

* « * f
» W W t_/ -.1 _- !_' O _ w 1^ - I

' . _ .-• -' _ _ ^ - - . 1 , - . C-l '- v.' - '(,'-. «t

V * (\i * o z- T) "i — J r; -ri r' xi lTi ^ m x> j-\ ,n in '/> ir, ;ri -^n in lTi lH lo
< *o* ................................... <.

> •^^T^•^^v^,^^^^T^^^T^T^»^^^•.^T^T^^T^r^Tl^-l^^^^r^^,^^^,^r^r^'^^-lr^,r^T-!^ *
* « « >>

« .l! I I I I I I I I I I I I I I r I I I I I • t I I I I I I I I I I I I I I --.'<

^ S> <: S'

« » •ri » — ~> 3 -3' ~ ~ T) ~ T- rr. ~ -• T, o •" j .j n ~ '.: ") ~ i". o ~ 'd 'd ~ 3 r< #
* * » X, 01 lo .n in in J^ in m m in .n iT. ^, tn in ~

- z "~ - " "- *

=t V- t_.^ r- ' 1 r I r . L' 1 r 1 r \ ~ ' r I ~ L 1 r ~ ! ~ > r" \ r ! ' •^T '^^'^ ST -3" 'O- ^ "cr •>! "s" V- •<?- "

r:c Zt * T •^ rr r -r T 4? -r ^ 'T ^ 'T ^ ^ 'J' -r ir y ^ "T- -r-

V -^i :-l r~t r-1 1 -( 7^. > t f-» r-1 r , i •'. r-1 r-i T-1 r-t *-•; •r-* v-^ r I r-*J i-f T-i •r"* T^l r-t T-1 t-*. "1 T-| r-^ f-t r-1 \-1 i--.

i! ti f

1,1 s;

* * a *
=f *C!« <^.'^T'r>Or^^M^^^'.n^'^xa^"r^^>J•'\'TLn<;^x;:>o^^r\J^•;^n•o^^^3^~ ^»

« ft « cj- o o C3 •o o C3 CD i-- u s3 r^ r^ r-i r^ i-i i-i t-i >^^ iv, im sm oj <m :m iv, im cm cm m s
:? LL U > LJ ^ LJ 1 a 1 •<> •>tl »4J a> St.' MJ vu SU ^aj •-U \U vt> \L> <> »1J ^ so -AJ NlJ ^ >i,' ^

If !> rj •>

* * <: *
Tit ?t ft

!S » >
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* * * *
* * * *
4 4> « ^
* * * «

.v--^ T^co^>rnaDT^^^^M^^inlnr-~ro^neolnc^^r^r^oo^r<>^^•^^tA>ccvl•HOl*^ac^rvl^ «
* #
* >}tw « (vo^^oo^v^>^>T^voc^Jln'Jc^«^^cr>-o^-->ooooeocv<)C^T-»•r^^o<>'<^oc^I(\J^^'r *
* < en * f^. rj iTi iT. >c •sr r J o L'^ »-! -r T^ o :r K- -r o T-t •rc r^. ir^ tr, oc r-; ^ *
J> » * T^^-lr-^^-lT^^-4^^^-lT^r^ T-ICMC^Jt-^T^T-f^^T-l i-t'r-lT-<'<-l^«-l *
* * # *
41 4 *
s: * W «

4: ur^r^T^T^cuoo^^oc>c^^cu^c>c^J>ot^l<IUAO•fHtoeoG:cDlil^ru^^'^^ou^^'l^r><v »
s> << I^o•^^•^^I^o•l^T^c^JT^l^T^T^t-J. wcvJCMCM^^^^vl^nf", ojfvJCMC^ *
* ^. ........ «i

ft * « *
» * « *
« « * *
» -St •^^-li'r'r^cvcct'AOT-i-if'^-rsiT-.ciX'CixO'C'^O'j^f^'CtLC-.-'yaoiNHC »

17 ^^<Ju^'r^^M(^4I^a3^^^o>OlI'>^r1rlT^^nlnc^c^•rtC^^«^lCM<MrntM^'^Mtv^c^!Oo^to *
«C »)L«Il> ................................... «

t * «< «
* *

O St It *
* •» « *
J * =»

*
w w V f^c^^o<\la^^'^^rsrcooooooaaoocJ'T^T^OT^^^l•^^•r^t-^au"^(>QOCJ^\^'^ »
« j!.-^* ^r^v^nT^«oc^;^. iAOoooccoQOCvcr^j(>iirto*ir'*c>r««r^f^-rM
U'SWj-* ....... ...... jf

111 (Vt —J ^ t\» sr o i> (\j f i LI^ a? T o 3j in T-i (\j ^ ^ r** vC ^^ <-t >?

» si 9 T^5^v^•r^Hr^.-^(\lc\J OJ^<1{VC^J^^J•^-^•^^T^ tH'th^tH •r^T^ >?St: *
* « >> *
s< « *

*«3*Oft ............................... ....
» -<E < >!"

« *
sLl*-^* cv^^vJC\iCVJC^JCVJaDOOOoaoooaoo'<%ot^>rr^l^^Oln^^(^^^o^r^far^co *
o :> X * o rJ o oj (\! o o 1^ CD c c o o o o o o o o cr o lTi in vc !> <> tj- CM c tH r-i c\t *

!> » =>

ij * Si *

^ * * *

St m «i it *

sr 11. ( cv iTN r:. iT o o cr. in c: ;n o m o lt, o m o la o in o m o lo cr o tj in o ^r, *

i> <: if LC, s^. <: c -a "y- a — r- ,-1 '\} ir^, ^ -r rr^ Z3 ,^ >>

* ONCsrcNC<:<)<)Ovo^or^r^t^t^r^tnininLALriinintn.invo<?>co>o>OM3xO<D>o *
c a <= *
> I «r I I I I t I I I i I I I r I I I I r I I I I I I r I r I I ( I I I I I 'i

* * ,-t ?t rz- zzi o c:.- c c: '3 c; o c.: rj cj c o o c; o o c o o o c o cr r3 a o a o o o *
SI SI !? o x\ o in n m cj tr, c; m o in ltv a tr. r. ;a r' in o tn o m o m o in o ir\ c »

<i-«is? .•.•..•.«..•..•.••.....•.•••....... ^

* s: s o^co^o^o-c^o^c^c^co^c(^^^^»l^'-'^^nJ^lnlninln^nini^, >ovc^c^o^o^o<:^£l^ *
s; :^ S<

:5 => f *
:J U » *
5 * * *
>f 1? * - .. ; ._!-•. ; i_ J _i ' ' ^ I-' ^' c; '^i »

« ^Nj * X, ;r. en in IT. .r. J^, ir^ [T: s\ ir\ :r\ u- lt, :r. o d ~ ~ ri d :d — z; ":i o — ~i *
<;CJ* ..... .............. .............. ... li!

<; *-':): ^ ^ -sf -"T vr <^ ^ •r L*^, L.r\ 'Ti LA LTV in L^. :rv tr, m ;n tr lh ip. m in it, =>

s:0* ^-<j'3--^-?-^r^sr^r^-«^-c--*'*'r'S--<r-a-'<r-5r-f-*"»'^-<r;r^r'?-'«r'f *

* * * *
I -i r I I I r t I t I t I I I I I I • I ) : I I I r I I I I I I I t I I f si

<: * - ^ ~ T! : - ^ " -3 " --J iTi S\ iS^ -f'. il\ IT, S". Si -J^, S% iS^ *

r.: rr ^ V* ^ ^ ^ ^ ST ST" *7" ^ ^ V" 'V ^ "sT "T «n- ^ V"" ^ x;- ^ r;r ^ ^

;^ :r- r-; \-t —i c-v ? r-f r-1 —1 ^1 t-- • -'-
. -I •:

. : ^. t-i \ -1 t-, i-l - -t »-* t-1 t^-i t-« t-i t-J

S: " S:

^. :> * *

Si a * r-v m !'> r> f, T •c" •^^ ^ T u> aii l^^ ii*. u"t .n u">, o vt? -o >o -t? *
;^ — '..L " >o <J ^ nU N*J so ^ ^ v4^^ ^ »0 >ij *tj <J >IJ ^0 >SJ >0 >0 'OJ >4J ^ ^ V
» > <: *
i i-: « *
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A « <» ^ « 41 A

>oocM<rl^o»rvJr^o(MCMar^^r^~v^^--c>^o^rln^or^^r^^l^•*t". O'^'^ooeocvj^

OtHvc ^rMfMLTifMcc oovot>trto<x)t>ifvcoo r-^ co •<» r- o ca \o orv -tH f\j<o
rvi cv c\! « -* :n r^, T-: 33 in r.: rr. p«v c w o « IT. ^ s: r". c: ro c\j t-» t-i »h c

Oiojinmco T-1 th ^ in m iHoc«0'>ooia thict- >or^ »h.ho>o -c o c\: oo ooo of^
ooo i-tirioo atjr>> or^r-.u\u^c^CMU^•^r^'^r^o^^to(^c^c^u^lI^r1Tr^v^^^lr>^of^o
ooT^T^OT^v^^^^•^^T^r^w^^wrMC^l^^^cvl^u^^JOJC^JC\l^vlOJfvJc^^cv<\^c^]cv^^lT^T^^

U1 u> •«r oj CM tH CO r>. ir> "<r ri >o a CM (\j (vj ri r> p» t*! oj th o« C3

Lf\fvi'<-ima:>or^fM
t> (. 3 x-(r-"i lii alt r^

1-1 tH »H rH ^ (M CM
a"\ v\l W 1- 1-1 33 li> (M •rH CM ri ;V r'l CJ rH rJ
cvl^'\(M(\lrM1-^•:^•c^^^T^T^r^^^l^^^^-^

aDc^CMCM^^^^LnooaaQOOOCDOC^o^o'^corvlnln^nLr^c^iT-^oaaoK^ct)

oovirvjCMrMCvJco ooaoaoooooarntor^ cmO'S-'^o o M-r^r^r^ r^a; o

o o o CD O O a o O o o O a a o O O O O O o o (3 O O O o 0 0 0 0 Q 0 <>

o tr\ in o ir. in in o m o -n O (.ri o 1.1 > o in •n 0 in 0 m 0
.r. o> o rr> iH f\! •.n >c ca or T> rD •n l^ i-« f\s
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«a o ^o >o m in LP. in iTt lA ip, m in m o ^ -£> -C 0 -0 >C'

?

.-J '.. U -

«

~"j TJ m ZD -D in 'i^ ..K i^i n 'S\ in m ^n :n m X* .n IT. in ;n Tl

La m •r, J', in. m S'- m m in ".n un :r, ni IT J". LT. in.

\t -<?- "3- T -r -3- •<3- >? >*
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« * 4i *
«

9 4> « *
« « « «

* « — « coln^oc^^OT^OQ^fts3t^<^t^o«o<>rvo>^o^ocM•»lnco^oveoT-^(^Ic>cc^^>lrco^c «

* « * T^r-^T^»^.^,-^1^T^ -cHCVJ-r-S^vHrHr-tT-f T-t'T-t-r^T-t »
9 « « «
4i 4t « «
o * * «

« « « «
>» « « *
* « * *

if ei <t 3> - - ................................. «

«i « 4> «
» * * *
* * « »
« 9 « 4i

* * •> «
>> * *
* * * «rin"a-o«or>^ooooc)ac3ooo-fHij\<>r\if^'0(\iNO>ou\r^o»rMf^<>ini^c> *
* ^^F^c^•e^ccln*ooooaoooootn^cf^?^'OC^^^«L^•^^nr^^^i^^<?«-^tn *
t<S»J_<> ...................................
^ If ^ --i f^cnocooo or^^^>o^^c^^oc^Jeoeo^^r^^rc^c\l^-(cc^o *
• V UL ct o (vi in r- C3 ri t-4 a? t-i •r^ o ri n (\i ;> u^ *
!f ij * ^-lv^T^T^(\lC^J (\l(^^tMC\l(\l^-^^-t•^^1^»-l»^r^T^T-^ ^
-M » !J !>

* * i!>

<1 * > *
5< * ^ocococ^t>^^aooaooaoocQo^oo»^^(^Jeoco^'r«^r^c^!t\l^nr^v^^<o «
* v;» I* c^c\ic\irnMraoooDooaoooc)C5c>coiO'<T(\j<\jcv»rvicvi'rHooc>:3ro<o<> «

i.i<x«o* ---»-------•--•-------•---••-----• *
_!*>•.> **<«<<:> *

* V » *

« *^>ji oc;^^f^^^!^^^^oooooooooo;n^rr^f^rO!0^^t^^o^^>^'^sf'^<^JO^T)Xl *

* « * *

s^- —. 41 <i *
* 5: # » *
* tn !> * *
sj— * oooaoaoooooooooooaoooraooooooooooooo *
•^ Lii * rj LP o irr o in o LO o in o ir^ o LP, o i/^ in o ir "T in o iTi o :r. C3 ;rv C3 Lf% a LPi o o =>

> n * h- *
* i <: * in o o « c-i o o ^^ »- 1 'vj uT* \o <t r ^ tjCi 33 o» o o r^ CvJ ^^ ^^ *
* _i * vO vo ^o c vO ^o >o \0 r~ in tr. in in in in \o <J no vc >o vo >o £) »o >c -o *
<i tt :^ If

-I^ « j I 1 I I I I r I I I I I I I I I I I t I I I t I I I I i 4 t I I I I I »

* T-! o o o c cj o o tr o o o o o o o o C3 o a o o a o o o o a C7 o o o o c cf o *
i;. it * I- « o in o in o in o o XI o o in 3 in o in o a> o in o tn C3 in o tn c. J'* o in o in a *

« u^m<i<rr, f^ccrcooo ac>TH^ininvo<ji^r^ccaco^o oox-i-t-icNioammTrtrtn «
ft * j> o^Qo^oo<:^c<;o>ot^t^rvt^lntnu^^^la^inln^nT>^o^Ov0^c^o^c«c<)^o^o^o *

»S T>

* * >> *

J? tf V . L-' -. '_' - v_i (_ _.j \_> '_j i_- _; w' i,,' ^ _( U-f <.-' o t_j w
* r\' * -r, in .r< !A in to in in in LO r? o o o CD -D o o o -3 ".-3 *

* *o* *
* * — .Ti IT, ;r T m IT IT, in in LH, Ln in >r -o ^o o ^ -c <o -o .0 ^ ^ <v -o vO <o >o ^C' >o *

« l-^•r^T-!I^r^T^•^T^^^T^TH>^r^.^T^^^T^r^«^T^T^r^T^T^^t^T^^^T^-^,^^,^^ *
* * * *

I « I I I I I I I I I I I I I I I I I I I I r I I I I I I I t I I I I I t

:> * S> ?
:s s ^1 If : :r :-j r> 3 c.-; -m n .r^ r> o o o "3 ~ lo o 3 ;j cd d o o -;.> o -ri ::> o *
* * * - r: r.. c rj - r r r rr - r ininminintnintninininininJiyn-njiininxiJ^ *

_i a :. 1 u \ u v it\ a i ui m ui u » m i; ^ > UN uv m u^ m ux ui u^ ai j 1 iS 1 ai J > in ui ;(\ ix\ J

i

i.: =.s I,: . , , < v^ <—i r-i .--» t-t -
-1 t-^ •-• T^ — < -rt -i^ -rt T-^ »^ t-^ r-! v-1 -r-l -r-l »-| t-* r-I n

* * * t-

^= «c"j!s v-!"^j'^i'3-(n>or~s::>ar-Jrvr^-^invor-»»t>o»H:vi^^jr>'orvs5>c:>T-(r\j?n^in ^
5 is ^ * L.! :_j o Q c: cj r_> •I^ T-i »-( ^ -rH T^ T-j -r-s T-5 iH CV£ cv rst cv tM ;vl c\3 sv cv i»> r'> r» ex r^ fi w

* (1-
'

' ' ' ' 111 '
' ^ '

-If

* ^: *
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* it ^ «
« « ft 4r

« O «
« 4 < «
* # >» ^^r^^TH^^p^•r^lr^mao<>cvc^l^^»r^•^oor^coeo>^ccr~r^•^^^r^c^ *
^ r^l^c^cvc^^o^^r^c^(^Jl^c^tnlJnt^eo^rl^T^L^c^J^^QOCM^^^^oo^oocoo^o^<rT^ <•

* 9

««"> iHT-l-rH-rHT-lTH ^HrH^THT-lT-tTHi-J f-t w-i -r^ *
:» « « «
9 « « «t

O « «i

« >>^>J c^^^lIJC^o^^tJacr^>33^0l^(^JC^^^Tr^r^o^ccoc^c^oo^o^n^vl>^v^o^or-!^oeoc> «
« o•^^oar^^v^^^T^r^r^T^cvr^JCvrv;(vo^{^JCvc^lC^JC^J^^>(^^CMr^Jcvlc^lc\lOJ•^ «
* ................................... «
» 4> « «

>> Jf »
« * < >

St fli^it J^TJ^vf^J»^ac!!^U1^n^n^r^'1I'\^^oDo^•t^r^Jr'^r>««r^r^•^rTr^»^r>r1T^c^ec^~>OLI> «
« i»

> >S * 4
« :> *

<t * i - «
* Si .-> *

* * *
5 :? n a
ft * <• <sjvoir\<Hr^vooooooc3000oornTH(>:i'»trvf'"tJ\r-«>or^'<r'«r.-«-^a<\ir'ACD *
* *-^« rMC^c^f^r^rnc}Ooooaoo.cc:oaTrTr<vtoc^c^O'0^v:^^c^irx!^-^^roTJ^ *
«!S>»-L!> . ................... ........... ft

* !> ^ » o IP, (\j iH r•^ fi (V (\) >c c^ o c?- r~ fi rv! 1-! tH ro o >o =>

lew 'J- r-\ a r\ r'l (4 o JD T-i -sj- 3 C3 m j\ ;v CD m vo CO
!5 :j i> tH CM (VJ (NJ CM (\J tH iH rH tH -t-l -rH if

Si * « *
* >> * *
>> * * *
!> <ta^ jj ccolrxLnrnoooooc^aoooacDrco^i!X• •r^^^^-l^^•»^^a•-oa:'T)^o^^^o•occ ft

xs CMCvrvicvrooaaoooooooc3ac>T-'-.-'Oooacr^r-T-ioo-t>oco-r^irisoaj ft

ft I/? ft ^ ft 1^ M r^, o o cr o o o a o C3 o o o cvj tv cv rH •r^ vH %r f'l -a- T-1 -,-1 rv c\ cv «*-««0« -J:

_l ft S= *
ft < :> ft ft

:;: ft ft
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