
JOURNAL O F RESEARCH of the National Bureau of Standards-C. Engineering and Instrumentation 
Vol. 66C, No.4, October- December 1962 

Stresses In a Plate Uniformly Compressed Over Portions 
of Its Two Opposite Edges 
Michael Chi * and Wilhelmina D. Kroll 

(April 30, 1962) 

The stress di~tributi ons in rectangula r plates ,,·ith sy mmetrical uniform loads over 
central portions of two opposite edges a~·e ~valuated t heoretically . .Resul t~ are shown. t? be 
appli cab le to t he st ress analysIs of a ul1l~,'(] al}r !oaded p1a.te whIch l~ e ~astl.eally consttalll~d 
by an unloaded pl ate perpendlCular to It. Ihls structur a l configuratIOn IS often fonndlll 
welded assembl ies. 

A compariso n of experimental results with t heoretical results for a si mple welded 
st ru cture shows reaso nable agree ment . 

1. Introduction 

Following the oeeurrence of serious s tr uctural 
failures in weld ed ships during World War II, 
investigations were undertaken to det01:mine th e 
cause and possible remedies for these failures. It 
was apparent to early investiga~ors that at least part 
of the failures in large monolitluc s tru cturcs co uld be 
attributed to Lhe britLle behavior of maLerial com­
monly considered ductile. Experimental studies 
[1 , 2jl were conducted to confirm .this assump tio~1 . 
The specimens used in these studles, as shown 111 

figure 1 which is taken from reference [1], represen ted 
interrupted bulkhead in tersections in welded tankers. 
Information from these and oLilCr StucilCS led to 
modifications of existin g ships and improved des ign 
of new vessels, and resulted in a substanLially lower 
number of failures [3]. 

Strain meas urements in Lh ese specimens also 
revealed the exisLence of a complex slress dis tribuLion 
near the inLersections of two plates in the test 
specimens. No theor etical a nalys is was found to 
explain the disLribution of stresses in the tes t 
specimens. This may b e due to. tile fact th ~t a 
rio·orous investigation of even a slmple monohtluc 
st~ucture such as shown in figure 2, in which the base 
plate under uniaxial tension .is elastically constrain.ed 

> by two flanges, is a three-dlmenslOnal problem wlth 
mixed boundary conditions and is difficult to solve. 

However, it is shown herein that the problem of 
determining the stress dis tribution in the s tructure of 
fio·me 2, consisting of plates whose thickness is small 
cgmpared to other dimensions, can be redu~ed to .t!le 
s tress problem of a plate loaded over portIOns of Its 

). bowldaries. The latter problem has been adequately 
treated in standard texts but numerical results are 
available only Jor the cases of narrow strips under 
concentrated loads [4, 5]. This paper gives the nu­
merical results of stresses due to a uniform lo ad over 
central portions of two opposite edges o[ plates of 
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various dimensions and indicates how the results may 
be used Lo estimate the stress dis tribution DeRr the 
in tersection of two perpendicuhLr thin plates of 
arbitrary lengths . 

2. Analysis 

The simplified welded s tru cture shown in figure 2 
can be considered to be equivalent to the plate shown 
in figure 3 sin ce, in these figures, the shaded portions 
which correspond to each other have the same re­
straining effect on t he respective base . plaLes: The 
equivalence o[ tbese two prob.lems can b~ ven.fied as 
follows. If the plate sllOwn Ul figure 3 lS Llun , the 
shaded porLions at the ends can be bent t lrroug lJ 90 
degrees without changin g the stress picture. T h?l1 
t he plate can be cut at t he middle Rlong t he y~(txIS. 
The co ntinui ty effect is replaced by boundary 10l·CPS 

which are equal to p. The two halves of the plaLe 
lllRy theJl be join ed at the bent ends with Llle shaded 
portion s in Lhe up and down poslllOns shownlilfigure 
2. Note t hat the deformation s along the bent edges 
are co mpatible because o[ symmeLry and t hat t lte 
loads p c,tncel each other when the halves of Lhe pln,te 
are joined. The boundary forces produced by cutLlIlg 
theu become the end forces shown in figure 2 ; hence 
these two figures are equivalent to each other. 

The analysis of the plate in figure 3, therefore , will 
form the basis of evaluating the stresses JI1 the welded 
structure of figure 2. 

A direct solution o[ the problem shown in figure 3 
is ratller difficult. However, the problem becomes 
almost trivial through the use of tbe superposi tion 
principle. It will be shown ill t he lI ext [ew pltm­
graphs that th e problem show.n in fi~ure 3 is s tati cltlly 
equivalent to t he comblllatlOn of cases shown 111 

figure 4b and 4c. 
First, it is assumed that the joints between the 

shaded and un shaded portions of Lhe pla te shown 111 

fio-ure 3 are cut. A uniform tensile load would pro­
d~ ce rigid body displacements of the shaded portions 
of the plate without producmg stresses m them. 
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For the central part of the plate of figure 3, which 
is under the unit tensile load p, the s tresses and 
strains in the transverse direction of the plate 
would be: 

and 
(J ~ = O 

~ = - v P 
Y E 

where 

(J ~ = s tress in v-direction 
~y= stra in in v-direction 
p = load per unit area 
E = Young's modulus 
v= Poisson 's rat io. 

The deform ed configuration of the plate is shown 
in figure 4a. 

To prevent the contraction corresponding to ~y, a 
uniformly dist.ribu ted load q must act along the 
edges of th e cen tral portion of the plate. See figure 
4b . The magnitude of q is t hen , 

q= -E~y= vp . 

Due to the uniform load q, the deform ations in 
the shaded and unshaded portions of the plate are 
compatible. The portions of th e plate can now be 
joined to restore continuity. H owever , to be con­
sistent with the condition of a free boundary, a 
load - q must b e applied to the edges of the central 
portion of the plate to n eu tralize the edge load q 
as shown in figure 4c. It is clear that the effect of 
loads p on the structure shown in figure 3 is equiva­
lent to th e effect of a system of forces shown in 
figure 4b superimposed on another system of forces 
shown in fi gure 4c. 

d d 

FIG U RE 2. Simple welded strtlcture. 

y 

~P I p~~ 
~1 · ____ I· _________ 2_a =-2-f ====~·_1 __ ~~ I 
FIGU R E 3. Strtlcture considered equivalent to welded structure. 

3. Theory 

In order to determine the stresses in a plate such 
as shown in figure 3, use has been made of exis ting 
theoretical work. The expressions for the stresses 
in a plate, figure 5, with a symmetrical load distrib­
ut ion on t wo of the boundaries representable by a 
Fourier cosine series have been developed in te;...-ts 
on elasticity. See, for example, [6]. 

(a J Controct ion of base p late under tensile forces 

Q 

p ~ ::)~:: : :: : : : : ::: ~ p 

(b) Uniform load added to prevent contraction of 
part of plate under tensile forces 

-q y 

(c) Uniform load added to obtain system of forces 

staticolly equivolent to original one 

FIGURE 4. Method of analyzing welded j oint . 
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FIGU RE 5. Dimensions of plate under uniform load q. 
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The equations for t he stresses are: 

where 

( m7rC cosh m7rC -sinh m7rc) cosh m7ry _ Jn7ry sinh m7ry sinh m7rC 
_ A o+ -0 2A' III I I L 1n7rX 

(Jx - 2 ~ In cos I 
m~ 1 . h 2 m7rc+? Jn7rC 

S10 I ~ L 

( Jn7rC h Jn7rc+ . h m7rC) h m1rY. m7r1/. b m7ry . 1 m7rC -- cos - - sm - - cos --- --' sm -- S1l11 - -
(J = _ Ao _ -0 2A l l l . l I I l cos m7rX 

y 2 /--i II! { 
m= 1 . 1 2 m7rc+ 2 m7rC Sllll - l - --l-

m7rC cosb m7rC sinh Jn7ry _ m7ry cosh m1rY sinh Jn7rC 
_ A O+-0 2A l l l l l l. m7rX 

T XY - ? £--l m sin l 
~ m= l . 1 2 m7rc+2 m7rC 

Slnl - l - - -l -

a = half length of loaded portion of plate ; 
c = half width of pJate; 
l = half Jength of plate; 

x,y = coordinates of points in plate, meas-
ured from the mid-length and 
mid-width of the plate, respec­
tively; 

m = O, 1, 2, ... ; 

The coefficien t 

If" Ao= y -a qdx. 

1 f a 
Ao= y -a 0 dx 

A o, AI , etc. = Foul'ier coefficien ts. 

If a nOl'm al load q is uniforml.v distributed over th e 
cen tral portion 2a of' the plate, the Fourier coeffi-
cients for m= l , 2, 3 ... 00 are [7]: For (Jy , 

1 f a m7rX 
A m=y -a q cos - z- dx 

1 I f a m7r m7rX =- - q - cos -. - dx 
l m7r -a I l 

q . m.7rxJ a =_. S111 --
Jn7r l -a 

For T XY , 

2q . m7ra 
= m7r sIn - ,- ' (2) 

= 0. 

1 fa 
Ao= y -a qclx 

2aq 
=-l' 

1 f a 
A o=y -a 0 clx 

= 0. 

(1) 

(3) 

S b · . 1 1 f h ffi . 1 1 . 1 . . 1 m7rC ·h Jn7rC f . h 2 m7rC u stltutmg t 1e va ues 0 t e coe clents anc t 1e eqmva ent expressIOn 2 sm I - l- cos - I -or S111 - Z- ' 

the equations [or the stresses become: 

I( (Jn7r. C h m7rC .... h In.7rC) h m7r.lI m7rll ' .. 1 m7rC . h m7r. y ..... } -- cos ---sm -- cos -- - -- S1111 -- S111 --
.;, 2q . m7ra m7rx j l ILL l L I 

(Jx=~ - sm -- cos -- 1 
m=1 m7r l I I . h m7rC h Jn7rc+m7rC sm - - cos -- --

I... I I I 

( (Jn7rC m7rc . Jn7rC) m7ry m7r1/. m7rc. m1rY ..... 
qa '" 2q ' . m7ra m7r. x I - {- cosh - l - +smh - 1-. cosh - l- - - l- s1l1h - l- smh - l- } 

(Jy=- - - ~ - SIll -- COS -- ~ -'-------------'------------------
I m= 1 m7r l l I . h m7rC h m7rc+m7rc S111 - - cos -- --

I... I {L 

I( m7rC h m7rC . 1 m7ry m7ry . h m7rC h m7rll ..... ~ 
'" 2 - l - cos - z- sin 1 - z---{- S111 - l - COS - l -

" q . m7ra. m7rX J 
T xy= ~ - S1I1 -- Sln -- 1 --------------------- . 

m~ l Jn7r L L I . h m7rC h m7rc+m7rC S111 -- COS -- --
I... l l Z ) 

(4) 

The above equations were used in compu ting the stresses in plates for various dimensions and loadings 
unless modified flS indicated in the following sections. 
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4 . Computations 

T he computations for th e stresses in plates witll 
d iscontinuous loadings were cani ed out, in an IBM 
704 electronic calculator. The dim eJlsiolls of t he 
plates and the parts of the plates unci f'l' uniform 
load are given in table 1. 

The values of th e stresses usin g eq (4) con verge 
rath er slowly; a large number o[ Lerms are lI sually 
necessary to assure sufficient accuracv in t he results. 
Based on h and computation for t he stresses at 
particular points in th e plate, th e following procedure 
was used to obtain stresses to five decimal plaees. 
At first , t.]le s tresses were compu ted for valu es of m 

for which O <m~a < 2 71" ; then th e stresses were com-

puted for values of 1/1, for which O < m~a < 471" and so on. 

Each time the an gle m~a increased hy 271" , a compari­

son was made bet,ween t heyalue of (} x for Lh is cvcle and 
the preceding on e. If t,he valli e or (} x cha ;lged by 
0. 00001 or less, t he compu tation was stopped . It. 

was thought that this rriterion was adeq ll ate but 
in several instances th e CO lllpll taLion was slopped 
before th e series had converged. Th erdol"e except 
on t be boundary, 100 terms in Lhe se ri es were used 

for all points, as long as m7r (~-Y) < 16. Tll OCO lll PU ta-

. 1 '1' I . m7r(c - ?j) b tlOn was stoppec 1 t te quantlty l' ecame 

greater th an 16 sin ce the increment in the stresses 

would be essentially zero. 
m 7rC m7r1.J 

For angles -- or --
l l 

greater than 8, t he hyperbolic sine was considered 
to be equal to th e h~Tperbolic cosine with no de­
tectable error within the limi ts of accuracy desired . 
The term s under the summation sign in eq (4) were 
accordingly modified as the summing proceeded to 
avoid overflow in the comp uter when compu ting 
the hyperbolic functions of very large angles. 

Along t he boundaries, y = ±c, the valu es oC the 
stresses sh o\ved no signs or convergence, oven when 
as many as 300 terms were taken , but became 
oscillatory. The equation for (} y aL y = c is from 
eq (4): 

r m 7rC m 7rc . m 71"C m71"C 1/17rC. m 7rc 'I I -- cosh2 --+8 I11h -- cos h --- -- slllh2 -- I 
I qa '" { 2q . m71"a m7r x } 

(}y = - - - 2:: - Sll1 -- eos --
v~ c l "'~ I m7r l L 

I · t ' t l t t 
~ . m 7rC m 7rC m 7rC r' I SInh -- cosh --+- I 
'- ttL ) 

(5) 

TABLE 1. Dimensions oJ p/cttes investigated and computed maximum and minil1Htm stl'esses 

1 2 3 4 5 6 7 8 I 9 I 10 

---
Loaded Son loaded Loaded length Loaded length Nonloaded length ]vl axirnull1 and minimum 
length length of \\'idth of stresSl's 

Case of plate, plate, plate Total length Width Width 
2a 2(1-(1) 2c " (I i-(1 

T - q,;/q uY/fJ T~!I /q c c 

0.040 0.232 
I 100 40 20 0. 71 5. 0 2.0 ±0.500 - 1. 025 -. 040 

0.099 . 230 
2 100 30 20 .n 5. 0 1.5 ± .500 - 1.023 -. 049 

. 457 O. 176 . 260 
3 100 20 20 .83 5.0 1.0 -.543 - 1.023 -.04 7 

. 265 0. 126 . 180 
4 100 10 20 . 91 5.0 0.5 - . 735 -1. 038 -.059 

0.023 . 269 
.\ 40 100 20 .29 2.0 5.0 ± . 500 -1. 025 -.038 

0.022 . 269 
6 30 1lO 20 .21 1.5 5. 5 ± 500 - 1.044 -. 038 

. 492 0.022 .272 
7 20 120 20 . 14 1.0 6.0 -.508 - 1.024 -. 038 

.387 0. 018 .288 
8 10 130 20 . 07 0.5 6.5 -.613 - 1. 001 -.030 

-

This reduces t.o 

I qa '" 2q . m7ra m7rX 
(}y = - - - 2:: - Sill -- cos -- . 

y~c l m=11n7r l l 

However, from the loading shown on figure 5, 

(6) 

(}Vl =- qforO~ x~ a 
Y=c 

and 

(}Vl = 0 for a~ x~ t. 
y=c 

(7) 
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When the stresses in the y-direction are Jmown, for 
example, and those in the x-direction are expressed 
by a slowly convergent seri es, t he stresses (Tx at the 
boundary cn,n be computed by makin g use of the 
following relat ionship [8]. 

T ile equations for (Tx and (T y, eq (4), su bstitu ted into 
eq (8) give 

. 1n7ra 1n7rX 
4 sm - l - cos - l-

= qa +:t ~ +(Ty 
m=1 l . 1n7rC 1n7rC 1n7rC 

s1l1h - l - cosh - l-+-Z-
y=C y=c 

(9) 

The In,st term. is given by eq (7). Th e series part of 
eq (9) is mpidly convergent and only 20 term s were 
needed in t he summation as long as th e value o r 
m 7rC m7rC 
- l - was less than 9. "iV-hen the value of - Z-

became greater than 9, the computation was stopped 

as any error in not t aking more terms in the series 
would be insignificant. 

5. Correction of Boundary Values 

An inspection of th e computed values for cases 
1 to 4 showed that eq (4) saLi s fied th e boundar." 
condition that the shearing stresses at the b ound ary 
X= ± l b e zero but did not satisfy the condition that 
the stresses normal to the boundary be zero. The 
str ess r esiduals in th e x-direction wel'e small for case 
] but became progressively larger as the extent of 
the loading approached the boundary of t he plate. 

F or cases 1 and 2, table 1, the distribution of the 
stress residuals followed approxim ately a cosine 
curve (see the solid curve on fig . 6a and 6b). 
For case 3, the distribution of t he stress residuals 
approximated a parabola, figure 6c, and for case 4 , 
a combination of a parabola and cosine curve, 
figure 6d. For r,ases 5 to 8 where the loacling is on 
a relatively small area and distant from the plate 
boundary, t here were no stress residuals in the 
x-direction . 

T o eliminate t he stresses (Tx at x= ± l for cases 1 
and 2 and so sati sfy the boundary conditions, str esses 
were computed by use of the following equations [9], 
and added to those previousl." computed 

( 7rl 7rl. 7rl) 7rX 7rX. 7rX. 7rl - cosh --+s1l1h - cosh - - - smh - slIlh -
_ ')A C C C C C C C 7ry 

(Tx--~ ') cos -
. h ~7rl+2 7rl C sm - -

C C 

( 7rZ 7rZ . 7r l) 7rX 7rX. 7rl. 7rX - cosh ---sll1h - cosh - - - 8mh - 8111h -
2A C C C C C C C 7ry 

(Ty= . cos -
. h 27rZ+2 7rl C 

SIn - -
C C 

7rl 7rl . 7rX 7rX . 7rl 7rX 
- cosh - s1I1h - - - smh - cosh -

_ C C C C C c.7ry 
Txy - 2A . 27rl 27rl S111 c' 

s111h - +-
C C 

where A = - 0.017 q and - 0.055q for cases 1 and 2, 
r espectively. 

(10) 

The stress residuals for case 3 approximated a 
parabola, figure 6c. To satisfy the boundary con­
dition that the stresses in the x-direction be zero 
at the boundaries x= ± l, the approximate solution 
for th e stresses when the forces on the ends are 
distributed according to a parabolic law rIO] was 
used. If , as it is pointed out, the stress function 
is in the form of 

this stress function were used , therefore, to compu te 
the corrections to the stresses. The equations are: 

cf>=~Py2 (1 -~ ~:)+ (x2_ a2)2(y2_c2)2 

(al + a2x2 + a3y2) (11) 

and the plate is twice as long as it is wide, the stress 
distribution across the plate at x=O is almost uni­
form . The equations derived for the stresses with 
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The last term in the equation for rYx/q is a constant 
term corresponding to a unifor m load. . 

The eqnation for the distribution of stresses ill 

the x-direction at the boundary of the plate X= ± l 
[or case 4, fi gure 4d, is 

I ( y2) 37rY (J"x/q _ = 0.77 1- 72 - 0.08cos 20-0.53048, 
x-±l (13) 
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which is a combination of a parabolic distribution 
and a cosine distribution. The corresponding 
stresses in other regions of the plate were obtail1ed 
by superposing the stresses due to the cosine dis-
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tribution on those corresponding to the parabolic 
distribution as obtained from solutions similar to 
those for cases 1 and 2 and case 3, respectively. 
These stresses and those corresponding to a uniform 
load, CTx/q= -0.53048, were added to the computed 
stresses to give essentially zero stress on the bound­
ary at X = ± l. 
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44 -- - ----. 
59 --------
89 ----- ---

100 ---- . ---
19 -- ----- -

35 -2. 0 
44 --------
59 --------
89 --------

100 ----- ---
19 --------
35 - 1. 5 
44 - - ------
59 - --- -- - -
89 ---- ----

100 - - - - - ---
19 --- -----
35 -1.0 
44 - - - - ----
59 - -----.-
89 -.------

100 --- ---- -
19 --------
35 -0.75 
44 -------. 
59 ---- - ---
89 ---- -- --

100 - - - ---- -
19 - ----.- . 

35 -0.5 
44 ------ --
59 --------
89 --- -- ---

100 --------
19 ------- -
35 -0.25 
44 --------
59 --------
89 ------- -

100 ---- ----
19 --- -----

TABLE 2. S tresses i n plate f a)' case 1 

C' nlonded len gth I-a 
--\\~' 0 =2.0 ; I» c 

70~ H csult s Correctcd 
II 
c 

u. /I[ CT y/q T;x- y/q u,/I[ lT lI/q 

-----------------
0 0. 002 - 1.004 0 0.002 - 1.004 
0.2 . 001 - 1.00~ - 0. 001 .001 -1.004 

. 4 0 - 1.00~ -. 002 0 -1.003 

.6 - 0.001 - 1. 002 -.002 - 0. 001 - 1.002 

.8 -.001 - 1.000 -. 001 -.001 - 1.000 
1.0 0 - 1.0 0 0 - 1.0 

0 . 008 - 1.01 2 0 . 008 -1.012 
0. 2 . 007 - 1.011 - 0. 004 .007 - l.01l 

. 4 . OO~ - 1.008 -. 007 .OO~ - 1.008 

.6 -.003 -1.005 -. 008 - . OO~ - 1.005 

.8 -. 007 - 1.001 -. 005 - .007 - 1.001 
1.0 -. 008 - 1.0 0 -. 008 - 1.0 

0 . 028 - 1.022 0 . 028 - l.022 
0. 2 .023 - 1.021 - 0.011 . 023 - 1.021 
.4 .011 - 1.016 - .019 .011 - 1.016 
. 6 - .006 - 1.010 - .02l - .006 - 1.010 
.8 - .025 - 1. 003 - .015 - .025 - l.003 

1.0 - .036 -1.0 0 -.036 -1.0 

0 0.064 -1.012 0 0.064 -1.012 
0.2 .057 -1.012 -0.016 . 057 -1.012 
.4 .033 -1.012 -.030 .033 -1.012 
. 6 -.008 -1.010 -.038 - . 008 -1.010 
. 8 - . 061 -1.004 -.031 -.061 -1.004 

1.0 -.113 -1.0 0 -. 113 -1.0 

0 . 082 -0.971 0 .082 -0.97 l 
0.2 .074 -.975 -0.010 .074 -. 975 

.4 .050 -.987 - . 023 .050 -.987 

.6 0 -.999 -.037 0 -.999 

.8 -0.082 - 1.003 -.037 -0. 082 -1.003 
1.0 - . l81 - 1.0 0 -. 181 -1.0 

0 .084 -0.880 0 .084 -0.880 
0.2 .080 -.889 0. 007 .080 -.889 

. 4 .064 -.918 .007 .064 -.918 

.6 .020 -.960 -.007 .020 -.960 

.8 -.088 - . 994 -.028 -.088 - .994 
1.0 -.271 -1.0 0 -.271 - 1.0 

0 0.056 -0. 718 0 0.056 - 0.718 
0.2 . 056 -.728 0.035 .056 - . 729 
.4 . 055 - .763 . 066 .055 -. 763 
.6 . 043 -.832 . 080 . 043 - . 832 
.8 -.035 -.944 .042 - . 036 - .944 

1.0 -.380 -1.0 0 - . 380 - 1.0 

Txy/q 
--

0 
- 0. 001 
-. 002 
-. 002 
-. OOl 
0 

0 
- 0. 004 
-. 007 
-. 008 
- .005 
0 

0 
- 0.011 
-.019 
-. 021 
-. 015 
0 

0 
-0.016 
-.030 
- .038 
- . 031 
0 

0 
- 0.010 
-.023 
-.037 
-.037 
0 

0 
0.007 
.007 

- .007 
- .028 
0 

0 
0. 035 
. 065 
.079 
.04 l 

0 

6 . Results 

Valu es of the ratios of' stress to appli ed load 
per unit area, (Jx/g, (J j q, ftnd T X1l/g, were co mputed 
so that the results would be applicabl e for any 
value of load q. In tIl e remainder of the paper, 
these ratios will be referred to as stresses. 

Typical plots of the stresses (Jx, (Jy, and Txy as 
q q q 

corrected are shown in figures 7, 8, and 9. The 
maXllllum and ll11111mUm stresses are listed in 
tabl e l. 

The compu ted values of stresses are given in 
tabl es 2 to 9. These tables are presented in terms 
of llondimensional parameters for generality. Since 
the stress distribution in the plate is affected only 
in t he region of load discontinuity, one of the 

x- a 
parameters used is - - wh ere (x- a) is t he distance 

c 
measured from tho poin t or discon tinuity of tho 
load ]J in figure 4c or figure 5. 

TABI~E 2. Stl'esses i n plate J OI' case 1- Con t inued 

No.o f T-(L 
704 R esu lls Corrected 

terms j - J!. 
c c on u, /I[ u, /q Tx,fq 'Ix/I[ Uy /" Tx,/q 

----- --- ------------------
35 0 0 0 - 0.500 0 0 - 0.500 0 
44 -------- 0.2 0 -.500 0. 050 0 -.500 0. 050 
59 -------- . 4 0 - .500 . 103 0 -.500 . 103 
89 -------- .6 0 - .500 . 162 0 -.500 . 162 

100 -------- . 8 0 -.500 . 232 0 -.500 . 232 

19 -------- 1.0 {-0.500 
.500 (-5.0 0 {- 0.500 

. 500 {-6° 0 

35 0. 25 0 -.056 - 0.282 0 -. 055 - 0.282 0 
44 -------- 0.2 -. 056 -.272 0. 035 -.056 -.272 0.035 
59 - - ------ .4 -. 055 - . 237 . 066 -. 055 - .2a7 .065 
89 -------- . 6 - . 043 - . l68 . 079 -. 044 -. 168 . 079 

100 ------ -- .8 . 0~5 -. 056 . 042 .035 -. 056 . 041 
19 -------- 1.0 .379 0 0 . 379 0 0 

35 0. 5 0 - 0. 083 - 0. 120 0 - 0. 083 - 0.121 0 
44 - - ---- -- 0.2 -. 080 -. lIl 0. 007 -. 079 - .l1l 0.007 
59 -------- .4 -. 064 - .082 . 007 -. 064 - .082 . 0Oi 
89 -------- .6 -. 020 - .040 - .007 - .020 -. 040 -. 008 

100 -- ------ . 8 .087 -.006 -. 028 . 087 -. 005 -. 029 
19 ------ -- 1.0 . 270 0 0 . 269 0 0 

35 0.75 0 -.081 - 0. 029 0 -0. 080 - 0.030 0 
44 --- ----- 0.2 - . 074 - .024 - 0.010 -. 073 - . 025 - 0.011 
59 - - -- - -- - . 4 -.050 -.013 - . 023 - .049 - .013 - . 024 
89 -------- .6 0 -.001 - .037 0 - .001 - .038 

100 -------- .8 0.082 .003 -.037 0.080 . 003 -.038 
19 -------- 1.0 . 180 0 0 .179 0 0 

35 1.0 0 - .064 0.012 0 -.06 l 0.011 0 
44 -- - ----- 0.2 -.056 .O l3 -0.016 -.054 .011 -0.017 
59 - - ------ .4 -.033 .Ol3 - .030 - . 032 .012 - . 032 
89 -- ---- -- .6 . 008 . 010 - . 038 . 007 .011 -.040 

100 ---- ---- .8 .061 .004 -.031 .058 .006 -.033 
19 -------- 1.0 . 112 0 0 . 109 0 0 

35 1.5 0 -0.029 0.026 0 -0.020 0.024 0 
44 -------- 0. 2 -.025 .024 -0.0 10 -.017 .023 -0. 013 
59 ----- - -- .4 - .O ll . 019 -.017 -.009 .018 - . 022 
89 -------- .6 .007 .011 - . 019 .004 . 012 - . 024 

100 -------- . 8 .026 .004 -.014 . 018 .005 - . 017 
19 ---- ---- 1.0 .036 0 0 .027 0 0 

35 2.0 0 -. 017 .023 0 0 0.040 0 
44 -------- 0. 2 - .014 .02 l 0 0 .035 0 
59 -------- . 4 -. 005 .016 0 0 . 021 0 
89 ------ -- .6 .005 .009 0 0 .004 0 

100 ---- ---- .8 .014 .00:1 0 0 - .Oll 0 
19 -------- 1.0 .015 0 0 0 - .017 0 

653930- 62--5 339 

--I 

I 
I 



No.of 
terms, 

m 

--
33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

33 
41 
55 
82 

100 
18 

TABLE 3. Stresses in plate for case 2 

Unloaded length I-a =15'1» 
Widt.h 'c ., c 

704 Results Corrected 
x-a ~ - c c 

CT ,/q CT,/q Txy/q CT, /q CT,/q 
--------------------

-2.5 0 0.002 -1.004 0 0.002 -1.004 

-------- 0.2 .001 -1.004 -0.001 .001 -1.004 
-------- .4 0 -1.003 -.002 0 -1.003 

-------- .6 -0.001 -1.002 -.002 - 0.001 -1.002 
---- ---- .8 -.001 - 1.000 -.001 -.001 -1.000 
-------- 1.0 0 -1.0 0 0 -1.0 

-2.0 0 0.008 -1.012 0 0.008 -1.012 

- ----- -- 0.2 .007 -1.011 -0.004 .007 -LOll 

--- ----- .4 . 003 -1.008 -.007 .003 - 1.008 
-------- . 6 -.003 - 1.005 -.008 -.003 -1.005 
-------- .8 -.007 -1.001 -.005 -.007 -1.001 
-------- 1.0 -.008 -1.0 0 -.008 -1.0 

-1.5 0 .028 -1.022 0 .028 -1.022 

---- ---- 0.2 .023 -1.021 -0.01l .024 -1.021 
----- --- . 4 .Oll -1.016 -.019 .011 -1.016 

--- -- --- .6 -.006 -1.0 10 -.021 -.006 -1.010 
----- - -- .8 -.025 - 1.003 -.015 -.025 - 1.003 
-- ------ 1.0 -.036 - 1.0 0 -.036 - 1. 0 

-1.0 0 0.064 -LOll 0 0.065 -1.011 

-- ------ 0.2 . 057 -1.012 -0.016 . 057 -1.012 
-- -- -- -- .4 . 033 -1.012 -.030 .033 -1.012 

---- -- - - . 6 -.008 -1.010 -.038 -.008 -1.010 
---- -- -- .8 -.061 -1.004 -.031 -.061 -1.004 
--- -- --- 1.0 -. 114 - 1.0 0 -.114 -1.0 

- 0. 75 0 .082 -0.97 1 0 .082 -0.971 
------ -- 0.2 .075 -.975 -0.010 .075 -.976 
- - - ----- .4 .050 -.987 -.023 .050 -.987 
-------- .6 0 -.999 -.037 0 -.999 
----- - -- .8 -0.082 - 1.003 -.037 -0.083 -1.002 
-------- 1.0 -.181 - 1.0 0 -.182 - 1.0 

-0.5 0 .084 -0.879 0 .085 -0.880 
- --- ---- 0.2 .080 -.889 0.007 .081 -.890 
-------- .4 .065 -.918 . 007 .065 -.918 
-------- .6 .020 -.960 - . 007 .020 -. 960 
- ------- . 8 -.088 -.994 -.028 -.088 -.994 
-- - ---- - l.0 -.271 -l.0 0 -.272 - l.0 

-0.25 0 0.056 -0.718 0 0.058 - 0.719 
--- ----- 0.2 . 056 -.728 0. 035 .058 -.729 
---- --- - .4 .056 -.762 . 066 . 056 -. 763 
-------- .6 .043 -.832 . 080 . 043 -.832 
-------- .8 -.036 -.944 . 042 -.037 -.943 
-- --- --- l.0 -.380 - l.0 0 -.382 - 1.0 

0 0 0 -0.499 0 .003 -0.50 1 
-------- 0.2 0 -.499 0.050 .002 -.501 
----- --- .4 0 -.499 .104 .001 - . 500 
------ -- .6 0 -.500 .163 -.001 -.499 
-------- .8 0 -.500 .232 -.002 -.498 
------ - - 1.0 {-0.501 {-6' 0 0 {-.504 {-6' 0 

. 499 . 496 

0.25 0 -.056 -0.280 0 -.051 - 0.283 
-------- 0.2 -.056 -.270 0.036 -.052 -.272 
--- - ---- .4 -.055 -.236 .067 -.054 -.237 
-------- .6 - .043 -.167 .080 -.045 -.166 
-------- .8 . 036 -.056 .042 . 031 -.054 
--- ---- - l.0 .379 0 0 .374 0 

0.5 0 -0.085 -.116 0 -0.075 -0. 121 
-------- 0.2 -.081 -.107 0.009 -.073 -. 111 
-------- .4 -.065 -.079 . 009 -.062 -.081 
---- ---- .6 -.019 -.038 -.005 -.022 -.037 
------ -- .8 . 089 -. 005 -.027 .081 - . 001 
-------- l.0 .271 0 0 .261 .005 

0.75 0 - . 086 -0.022 0 -.068 -.029 
-------. 0.2 -.078 -. 018 -0.008 -.063 -. 024 
-.-- --- - .4 -.051 - .008 -.019 - . 045 -.010 
-.- ._-- - .6 .002 .002 -.032 -.004 .004 
---- ---- . 8 .085 . 003 -.034 . 071 .009 
-.------ 1.0 .183 0 0 . 166 .007 

l.0 0 -.073 0.023 0 -.043 . 016 
-- ------ 0.2 -.063 .022 -0.012 -.040 .017 
-------- .4 - . 036 .020 - . 023 -.027 .018 
-------. .6 .010 . 015 - .030 .001 .017 
-------. .8 . 068 .006 -.026 .044 .011 
-------- l.0 . 121 0 0 .092 .007 

1.5 0 -0.056 0.044 0 -0.001 0.099 
-------- 0.2 -.047 . 041 0 -.002 .086 
-------- .4 -.022 .032 0 -.005 .049 
-- -.--- . .6 . 013 .019 0 -.004 . 002 
-------. .8 .049 .006 0 .005 -.038 
---- -.- - l.0 .072 0 0 . 017 -.055 

No . of x-a 

-r,,!q 
terms, -

c m 

.--- -----
0 30 -2.5 

-0.001 38 -. ------
- . 002 50 ---- -- --
-.002 76 -- ----- -
-.001 100 ----- ---
0 100 - --- ----

100 --------
0 17 -----.--

-0.004 
-.007 30 -2.0 
-.008 38 - --- - - - -
-.005 50 - --- -- --
0 76 ---- - -- -

100 - - ------
0 100 --------

-0.01l 100 - - ----- -
-.019 17 - - ------
-.021 
-.015 30 -1.5 
0 38 - ------. 

50 ----- - --
0 76 ----- - --

-0.016 100 -.-.----
-.030 100 --------
-.038 100 ---.--- -
-.031 17 -- -.----
0 

30 -1.0 
0 38 -----.--

-0.011 50 ----- . --
-.024 76 - - ------

-.037 100 - - ------
-.037 100 --- - -.--
0 100 -----.--

17 - -- -----
0 
0.007 30 -0. 75 

.007 38 - - - - ----
-.008 50 ------- -

-.029 76 .-------
0 100 --------

100 -----.--
0 100 -----.--
0.034 17 -----.--
.065 
.078 30 -0.5 
.041 38 --------

0 50 --------
76 --------

0 100 --------
0.049 100 --------
.101 100 --------

.160 17 --------

.231 
0 30 -0.25 

38 -- - -----
0 
0.033 

.062 

.076 

.040 
0 

50 --------
76 --------

100 --------
100 --------

100 --------

17 ------- -

0 30 0 
0. 004 38 ------- -

.002 50 --------
-.012 76 --------

-.032 100 ----- - --

0 100 - - --- - --
100 --------

0 
-0.015 17 --------

-.031 
-.044 
-.042 
0 

30 0.25 
38 --------
50 - ------ -

0 
-0.022 
-.040 
-.047 
-.037 

76 --------
100 - - --- ---

100 --------

100 ---- - ---
17 ------ - -

0 
30 0.5 

0 38 --------
0 50 ----- -- -
0 76 --- - - - --
0 100 - ----- - -
0 100 - -------
0 100 - ----- --

17 

340 

T ABLE 4. Stresses in plate fol' case ~ 

Unloaded length l-a = l O' I .......... 
,"Vidth 'c .. //c 

704 R esults Corrected 
~ 
c 

CT ,/q CT,/q T,,/q CT,/q CT,/q 

-----------------
0 0. 002 -1. 004 0 
0.2 . 001 -1.004 -0.001 
.4 0 - 1.003 - . 002 
.6 -0.001 -1.002 - .002 
.7 -.001 -1. 001 - .002 
.8 -.001 - 1.000 - .001 
.9 -.001 - l.000 - . 001 

1.0 0 -l.0 0 

0 0.009 -1. 012 0 
0.2 .007 -l. 011 -0.004 
. 4 .003 - 1. 008 -.007 
.6 -.003 -1. 005 -.008 
.7 -.005 -l. 003 -. 007 
. 8 -.007 -1.001 -.005 
.9 -.008 - 1.000 -.003 

1.0 -.008 -1.0 0 

0 0.028 - 1.022 0 
0.2 .024 - 1.021 -0. 011 
.4 .011 - l.016 -.019 
. 6 -.006 -1. 010 -.021 
.7 -.016 - 1.006 -.019 
. 8 -.025 - l.003 -.015 
.9 -.032 - l.001 -.009 

1.0 -.036 -l.0 0 

0 .064 -1.010 0 0.077 - 1.017 
0.2 .057 -1.011 -0.016 .067 -l.017 
.4 . 033 - 1.011 -.030 .038 - l.016 
.6 -.007 - 1.010 -.038 -.009 -l.013 
. 7 -.033 - 1.007 -.037 -.036 - 1.009 
.8 -.061 - l.004 -.031 - . 064 -1.005 
.9 -.089 -1.002 -.019 -.089 - 1.002 

1.0 -. 114 -1.0 0 -. 107 - 1.0 

0 0.081 -0.969 0 0. 094 -0.978 
0. 2 .074 -.973 -0.010 .085 -.982 
.4 . 050 -.986 -. 022 .055 -.992 
.6 0 -.998 -.036 -. 001 - 1.002 
. 7 -0.037 - 1.002 -. 039 -.040 - 1.004 
.8 -.082 - 1.002 -.0:J7 - .085 -1.004 
.9 -.132 - 1.001 - .024 -.133 -1.002 

1.0 - .182 -l.0 0 -.177 -l.0 

0 .082 -0.875 0 .098 -0.892 
0.2 .079 -.886 0.009 .092 -.901 
.4 .064 -.915 .009 .071 -.928 
.6 . 021 -.959 -.005 .020 -.966 
. 7 . 022 -.979 -.017 . 018 -.984 
.8 -.086 -. 994 -.027 -.093 -.996 
.9 -.172 - 1. 000 -.025 -. 179 - 1.000 

l.0 -.271 -1.0 0 -.274 - 1.0 

0 0.052 -0.711 0 0.075 -0.737 
0.2 .053 -.722 0.038 .073 -.746 
.4 .054 - .758 . 070 .066 - .777 
.6 .045 -.830 . 084 . 044 -.841 
. 7 .023 -.883 .074 . 016 -.890 
.8 -.032 -.943 .044 -.045 - . 946 
. 9 -. 160 -.989 .002 -. 178 - .990 

1.0 -.377 - 1.0 0 -. 397 -1.0 

0 -.008 -0.488 0 .028 -0.521 
0.2 -.007 -.489 0.055 .025 -.519 
.4 -.003 -.492 . 111 . 016 - . 515 
.6 .003 -.495 .170 .001 -.509 
.7 .005 -.497 .202 -.008 -.506 
. 8 .007 -.499 .237 -.019 -.503 
.9 .008 -.500 .274 -.031 -.501 

1.0 {-.492 {-I. 0 0 
{-.543 {-6' 0 

.508 1. 0 l . 457 

0 -0. 072 -0.265 0 -0.014 -0.292 
0.2 -.069 -.256 0.042 -.018 -.281 
.4 -.061 -.225 .078 -.030 -.245 
.6 -.039 -.161 .093 -.041 -.172 
.7 -.011 - . 111 .082 -.034 -. 118 
.8 .049 -.054 . 051 . 003 - . 058 
.9 .180 -.Oll . 005 .no -.012 

l.0 .397 . 067 0 .300 0 

0 -. nl -.098 0 -.025 -0.101 
0.2 -.103 -.090 0.018 -.027 -.09:J 
.4 -.076 -.066 .026 -.030 -.068 
.6 -.014 -.030 .014 - . 017 -.031 
.7 .039 -. 014 0 .004 -.014 
.8 . 112 -.003 -0.013 .040 -.003 
.9 . 205 . 001 -.017 . 093 .001 

1.0 .307 .010 . 150 

-r,,/q 
---

0 
-0.016 
- . 030 
-.038 
-.037 
-.031 
-.019 
0 

0 
-0.011 
- .025 
-.039 
-.042 
-.039 
-.026 
0 

0 
O. G05 
.003 

-.013 
-.025 
-.033 
-.029 
0 

0 
0.030 
.056 
.067 
.058 
. 032 

-.006 
0 

0 
0. 041 
.087 
.142 
. 176 
.215 
.261 

0 

0 
0.023 
.044 
.053 
.045 
. 020 

-.013 
0 

0 
-0.004 
- . 014 
-.032 
- . 043 
-.049 
-.038 



No. of 
terms, 

1n 

--
30 
38 
50 
76 

100 
100 
100 

17 

30 
38 
50 
76 

100 
100 
100 

17 

No. of 
terms, 

'" 
---

28 
35 
46 
70 
93 

100 
100 

IS 

28 
35 
46 
70 
93 

100 
100 

15 

28 
35 
46 
70 
93 

100 
100 

15 

28 
35 
46 
70 
93 

100 
100 

15 

28 
35 
46 
70 
93 

100 
100 

15 

28 
35 
46 
70 
93 

100 
100 

.1 5 

28 
35 
46 
70 
93 

100 
100 

15 

TABLE 4. StTesses in plate fOT case 3-Con t inucd 

x-a -
c 

---

0.75 
- - -- -.--
-- -- ----
- - ---- - -
- ---- - --
------ --
-- --- ---
- -------

1.0 
-----.- -
-. --- - --
-- _.- ---
-- -- ----
- --- -- --
- -_.- _.-
--------

x-a - c 

---

- 2.5 
--------
----_.- -
-----_.-
-- ----_. 
--- -----
--_.- ---
-.-.----

- 2.0 
-.- --- -. 
------ --
--------
----- ---
------ - -
-.------
-.-.-.--

- 1. 5 
-.-.----
--------
-----.--
--------
------- -
-.---- --
----- ---

- \.O 
----- - --
----- ---
--- --- --
----- ---
----- ---
--- -- ---
----- ---

- 0. 75 
------ --
--------
--------
-.--- ---
----- ---
--------
----- ---

- 0. 5 
--- -- ---
----- ---
----- ---
-- --- ---
------ --
------ --
------ --

- 0.25 
--------
- - ------
--------
--------
--------
---- -- --
-.------

704 R esul ts Corrected 
~ 
c 

u,/q u,/q T rylf! u , /q ull/q 
-------- ---------

0 - 0.126 -0.006 0 - 0. 012 0. 047 
0.2 - .113 - . 003 0. 004 -. 012 . O'W 
. 4 -. 070 .005 .000 -. 009 . 043 
. 6 . 008 .010 -. 000 . 003 . 032 
. 7 .062 .010 - .01 2 . 013 . 024 
.8 .123 .007 - .014 . 025 . 014 
. 9 . 187 . 003 -. 011 . 033 .005 

1.0 .247 -.051 0 . 031 0 

0 -. 129 . 022 0 0 0. 176 
0. 2 -. 113 . 023 0 0 . 165 
. 4 - . 066 .024 0 0.003 . 133 
. 6 . 015 . 020 0 .009 . 083 
. 7 . 067 .015 0 .0 12 .055 
. 8 . 122 . 009 0 . Oll .029 
. 9 . 177 .003 0 .003 .009 

1.0 . 227 . 065 0 -.019 0 

TA BLE 5. Stresses in plate f OT case 4-
U nloaded len gth I-a._ '1 " 

Width ' c - 0. 5, //c 

!!. 
704 Results Correeteci 

C 
Ur /q Uy/" T;r.y/q uz/q u,/q 

---_. -------------
0 0. 002 - 1.004 0 
0. 2 .001 - 1.004 - 0.001 
.4 0 - I. 003 - .002 
. 6 -0. 001 -1.002 - .002 
. 7 - .001 - I. 001 - .002 
.8 - .001 - 1.000 - .001 
.9 -. 001 - 1.000 - .001 

1.0 -. 001 - l. 0 0 

0 .009 - I. Oil 0 
0. 2 .007 - 1.010 - 0. 004 
. 4 .003 - 1.007 -.007 
.6 - .003 -1.004 -.007 
. 7 -. 005 - 1.00:3 -. 007 
. 8 -. 007 -1.001 - .005 
. 9 -. 008 - 1.000 -. 003 

1.0 -. 008 -1.0 0 

0 0. 026 - l.018 0 0. 027 - LO:31 
0. 2 .022 -1.017 - 0. 010 . 018 - 1.029 
. 4 . 01 1 - 1.013 -. 017 -. 004 -1.023 
.6 -. 006 - l.008 -. 019 -. 033 - 1.014 
. 7 -. 01.) - 1. 005 -. 017 -. 046 -I. 000 
.8 -. 023 - I. 003 -. 014 -. 054 - 1.005 
. 9 -. 031 - 1. 001 -. 008 -. 055 - 1.001 

1. 0 -. 036 -1.0 0 - . 046 - 1.0 

0 . 056 - 0999 0 .064 - I. 03{ 
0.2 . 050 - 1.001 - 0. 012 .053 - 1.033 
. 4 . 030 - I. 004 -. 023 . 020 - I. 029 
.6 -. 005 - 1. 005 -. 030 -. 032 -1.021 
.7 -. 028 - \. 005 - .030 - .002 - 1.015 
.8 -. 054 - 1.003 - .026 - .092 - I. OOS 
. 9 -. OS I -I. 001 - .0[6 -. 119 -I. 002 

1.0 -. 106 - 1.0 0 - . 137 -1.0 

0 0.066 -0.954 0 0.087 - I. 007 
0. 2 .061 -.960 -0.003 .077 - 1.000 
. 4 . 044 -.975 - . 011 .043 - 1.014 
.6 .004 -.992 - .023 - .022 -I. 015 
.7 - .028 -. 998 - .028 -.067 - 1. 013 
.8 - .068 - I. 000 - .028 -.1 19 -I. 000 
.9 - . 115 - 1. 001 - .020 - .176 -1. 003 

1.0 - . 163 - 1.0 0 - .230 -1. 0 

0 . 056 - 0.857 0 . !O3 - 0.921 
0.2 . 057 -.869 0.018 .096 -.928 
. 4 .053 -.902 . 026 .069 - .950 
. 6 . 027 - .950 .014 .003 - .980 
. 7 - .007 -.974 0 -. 056 -.994 
. 8 -.063 -.991 - 0.013 -. 138 -1.002 
. 9 - .141 -.999 -. 017 -. 244 - 1.003 

1.0 -. 235 -1.0 0 - .365 -1.0 

0 0.012 -0.695 0 0.096 -0.746 
0. 2 .018 -.707 0. 050 .093 -. 755 
.4 .035 - . 745 . 092 . 077 -. 787 
. 6 .052 - .821 . 110 . 032 - .850 
. 7 .045 -.877 . 099 -.016 -. 897 
.8 .005 -.940 . 064 -.106 -. 952 
. 9 -- . IOS -.988 . 014 - . 274 - .993 

1.0 -· .313 -.1.0 0 - . 539 - 1.0 

TzII/q 
---

0 
- 0.01 5 
- .000 
- .044 
- .047 
- .043 
- .028 
0 

0 
0 
0 
0 
0 
0 
0 
0 

TzII/q 

---

0 
- 0.010 
-. 017 
-. 019 
-. 017 
-. 014 
-. 008 
0 

0 
- 0. 019 
- .036 
- . 046 
- .046 
-. 039 
- .025 
0 

0 
-0.018 
-.038 
-. 056 
-. 060 
-. 055 
-. 037 
-. 001 

0 
- 0. 006 
- .019 
-.042 
- .054 
- .059 
-. 047 
-. 003 

0 
0.OJ6 
.029 
. 031 
.020 

- .003 
-. 031 
-. 008 
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TABLE 5. Stresses in plate Jor case 4- Cont inne d 

N o. of 704 Resul ts Corrected x-a ~ terms, -
c c 7n uz/q (J' JI/q TJ:y/q q,/q u, /q 

----- ------------ ------
28 0 0 - .064 - 0. 489 0 . OfJ3 - 0. 485 
35 -------- 0.2 - .057 - .488 0.066 . 060 -. 488 
46 -------- .4 - .033 - .488 . 133 . 045 -. 495 
70 ------ -- . 6 .008 - .490 . 200 -. 00 1 -.502 
93 --- ----- . 7 .0:33 -. 493 . 233 -. 039 -. 504 

100 -------- .8 .061 -.496 . 263 -. 091 -. 505 
100 - --. - _.- . 9 .089 -.499 . 291 -. 156 -.5M 

.1 5 1.0 { -.387 {-6° 0 {-. 735 {-6' 0 -------- .613 . 265 

28 0.25 0 -0. 138 - 0.311 0 0. OL9 - 0. 198 
35 -------- 0.2 -. 131 -.296 0. 045 . 021 -. 193 
46 -.- ----- . 4 -. 105 -.250 . 089 .012 -. 174 
70 --- ----- .6 -.043 -. 169 . 116 -.028 -. 128 
93 -.------ . 7 .017 -. 113 . 110 -. 055 -. OS9 

100 ---.---- . 8 . 117 -. 05{ . 079 -.065 -. 043 
100 ----- -- - . 9 .295 -.009 . 025 -.022 -. 007 

15 -------- 1.0 .561 0 0 . 091 0 

28 0.5 0 -. 167 -0.241 0 - .008 -0.000 
35 -------- 0.2 - .160 -.221 0 . 002 .023 
46 ----- --- .4 - .129 -. 164 0 .012 . 085 
70 -------- .6 -. 040 -.OSO 0 -.002 .126 
93 -------- .7 . 047 -.040 0 -. 012 . 122 
100 ---- ---- . 8 .175 -. 012 0 -. 013 . 094 
100 -----_.- .9 .346 0 0 -. 002 . 048 
15 -- - ----- 1.0 . 54 1 0 0 . 011 0 

TABLE 6. Stresses in plate Jor case 5 
Loaded lengt h .':.. =2 O' I» 

Width 'c. . , c 

No. of x-a 1£ u,/ I[ u,/q Tz,/ q -terms, m c c 
---

35 - 2. 0 0 0. 017 - 1.023 0 
44 -------- - 0.2 .014 -1.021 0 
59 ---------- .4 . 005 - 1.016 0 
89 ._------- - . 6 -. 005 - 1.009 0 

100 ---------- .8 - . 014 - 1.003 0 
100 -----_._-- . 9 -. 016 - I. OO! 0 
20 --- - ---.-- 1.0 -. 015 - 1.0 0 

35 - 1. 5 0 . 029 - I. 026 0 
44 -- ---- --- 0. 2 .025 - I. 02'1 - 0. 010 
59 --.-- . 4 . 011 - 1.019 -. 017 
89 . 6 -. 007 - LOll -. 019 

100 - --- . 8 -. 026 - 1.004 -. 014 
100 --- . 9 -. 033 - 1. 001 -. 008 

20 ------ 1.0 -. 036 - 1.0 0 

35 - 1.0 0 0. 004 - 1. 012 0 
44 ---- ----- 0. 2 . 056 - I. 013 - 0. 016 
59 ---- -- --- .4 . 033 - I. 013 -. 030 
89 - ------ --- .6 -. 008 - I. 010 -. 038 

100 ------- --- .8 -. 061 - 1. 004 -. 031 
100 - ------ --- . 9 - .088 - 1.001 -. 0.1 9 
20 ---------- 1.0 - .1 .1 2 - 1.0 0 

35 - 0.75 0 .081 - 0.971 0 
44 ---------- 0.2 .074 - .976 - 0. 010 
59 -.-- -- - --- .4 .050 - .987 -. 023 
89 --- --- --- - .6 0 -.999 -. 037 

100 ---- --- --- .8 -0.082 - I. 003 - .037 
100 ---- - -- -- - .9 -. 131 - I. 002 -.025 
20 - --- ------ 1.0 -. 180 - 1.0 0 

35 -0.5 0 0.083 -0.880 0 
44 - ------ - -- 0.2 .080 -.889 0.007 
59 - - -- -- -- -- . 4 . 064 -.918 .007 
89 - -- -- .---- . 6 .020 - . 960 - .007 

100 ---- - - ---. .8 -. 087 - . 994 - . 028 
100 -- - - ---- - - . 9 - . 172 - l.00! -.026 

20 - - -- ------ 1.0 -.270 - 1.0 0 

35 -0. 25 0 .056 - 0. 718 0 
44 - -- ---- - -- 0. 2 .056 -. 728 0.035 
59 - ----- - - -- .4 . 055 -. 763 .066 
g9 - -- - . -- --- .6 . 043 -.832 .079 

100 ------ - --- .8 -. 035 - .944 . 042 
100 - ----- - - -- . 9 -. 163 - .990 - .00 1 
20 --- ------- 1.0 - .379 - 1.0 0 

35 0 0 0 - 0. 500 0 
44 ---------- 0.2 0 - . 500 0.050 
59 ---------- .4 0 - .500 . 103 
89 ---------- . 6 0 -. 500 . 162 

100 --- ------- .8 0 -.500 . 232 
100 ---------- . 9 0 -.500 .269 

20 -- -------- 1.0 {-0.500 
. 500 

{- I. 
O . 0 

Tzy/q 
---

0 
0. 034 
. 068 
. llO 
.140 
.180 
. 231 

- .018 

0 
0.030 
. 049 
. 047 
. 033 
. 002 

- . 036 
- . 029 

0 
0 
0 
0 
0 
0 
0 
0 



TABLE 6. Stresses in plate Jor case 5--Co nt inued TABLE 7 .- Stresses in plate Jar case 6- Continued 

No. of x-a JL ux/q u,/q Tx ,/q No. of x-a J! uz/q u,/q Txt;/q 
terms, m terms, m 
------ ------

35 0.25 0 -.056 - . 282 0 35 0.25 0 -0.056 -0. 282 0 
44 0.2 -.056 -.272 0.035 44 0.2 -.056 272 0.035 
59 . 4 -.055 -.237 .066 59 .4 -.056 2a8 .066 
89 .6 -.043 -.16S .080 89 .6 -.043 - .168 .080 

100 .8 .035 -.056 .042 100 .8 .026 -. 050 .042 
100 .9 . 163 -.010 -.001 100 .9 . 10'l -.010 -.001 
20 1.0 .0SO 0 0 20 1.0 .380 () 0 

35 0.5 0 - 0.084 -0.121 0 35 0.5 0 -.OS4 -0. 121 0 
44 0.2 -. OSO -.111 0.007 44 0.2 -.08C -. 111 0.007 
59 .4 -.064 -.082 . 007 59 .4 -.065 -. OS2 .007 
S9 .6 -.020 -.040 -. 007 89 .6 -.020 -.040 -.007 

100 .S .088 -.006 -.028 100 .8 .OS8 -.006 -.C28 
100 .9 .173 . 001 -.026 100 .9 . 173 . COL -.026 

20 1.0 .271 0 0 20 1.0 .271 0 0 

35 0.75 0 -.OS2 -0.029 0 35 0.75 0 -0.082 -0.029 0 
44 0.2 -.074 -.025 -0.010 44 0.2 -. 07., 025 -0.010 
.,9 .4 -.050 -.013 - . 023 59 .4 -. 050 013 -.023 
89 .6 0 -.001 -.037 89 .6 0 -.001 -.037 

100 .8 0.082 .003 -.037 100 .8 0.082 .000 -. 037 
100 .9 . 101 .002 -.024 100 .9 .132 .002 -.024 
20 1.0 .181 0 0 20 1.0 .181 0 0 

35 1.0 0 -0.064 0.011 0 35 1.0 0 -.064 0.011 0 
44 0.2 -.057 .012 -0.016 44 0.2 -.057 .012 -0.016 
59 .4 -.003 . 012 -.030 59 .4 -.033 .012 -.030 
89 .6 .008 . 010 -.038 S9 .6 .OOS .010 -.038 

100 .8 .061 .004 - .001 100 .8 .061 .004 -.031 
100 .9 .OS9 .001 -. 019 100 .9 .089 .001 -.019 

20 1.0 . 113 0 0 20 1.0 .114 0 0 

35 2.0 0 -.008 0.012 0 35 1.5 0 -0.028 0.022 0 
44 0.2 -.007 .011 -0.004 44 0.2 -.023 .021 -0.011 
59 .4 -. 003 .008 -.007 59 .4 -.011 . 016 -.019 
S9 .6 .003 .005 - .OOS S9 .6 .005 .010 -.021 

100 .8 .007 .001 -.005 100 .S .025 .003 -.015 
100 .9 .008 .001 -.OO:! 100 .9 .032 .001 -.009 
20 1.0 . DOS 0 0 20 1.0 .036 0 0 

T ABLE 7.- Stresses in plate for case 6 35 2.5 0 -.002 0.004 0 
44 0.2 -.001 .004 -0.001 

Loaded length, ~ ~ 1.5; I> > c 59 .4 0 .003 -.002 

Width c 89 .6 0.001 .002 -.002 
100 .S .001 0 -.001 
100 .9 .001 0 -.001 

No. of x-a Q uz/q u, /q Txy/q 
20 1.0 0 0 0 

terms, m 
--------------

35 -1.5 0 0.056 -1.044 0 
44 0.2 .047 -1.041 0 
59 .4 .022 -1. 002 0 
89 .6 -.010 -1. 019 0 

100 .8 -.049 -1. 006 0 
Stresses in plate fOT case 7 100 .9 -.063 - 1. 002 0 T ABLE 8. 

20 1.0 -. 072 - 1.0 0 

35 - 1.0 0 .on - 1. 023 0 Loaded length '~~1.0; I»c 
44 0.2 .06, -1. 022 -0.012 Width 
59 .4 .0:)6 -1.020 -.023 
89 .6 -.010 - 1.015 - .030 

100 .8 -.063 -1.006 - . 026 
100 . 9 -.097 -1. 002 -.016 No. of x-a '!J... u,/q u ,/q Txy/q 
20 1.0 -. 121 -1.0 0 terms, m c 

------
35 -0.75 0 0.086 -0.978 0 
44 0.2 .078 -.982 -O.OOS 35 -1.0 0 0. 129 -1. 022 0 
59 .4 .051 -. 992 -.019 44 0.2 .113 -1. 023 0 
89 .6 -.002 -1. 002 -.032 59 .4 .066 -1. 024 0 

100 .8 -.OS5 -1. 003 -.034 89 .6 -.015 -1.020 0 
100 .9 -. 135 -1. 002 -.023 100 .8 -. 122 -1.009 0 

20 1.0 -.18:) -1.0 0 100 .9 -. 178 -1.002 0 
20 1.0 -.227 -1.0 0 

35 -0.5 0 .085 -0.884 0 
44 0.2 .0Sl -.893 0. 009 35 -0.75 0 . 126 -0.994 0 
59 . 4 . 065 -.921 . 009 44 0.2 . 112 -.997 0.004 
89 .6 .019 - . 962 - .005 59 .4 .070 -1.005 . 003 

100 .8 -.039 -.995 - . 027 89 .6 -.008 -1.010 -.006 
100 .9 -. 173 -1. 001 - . 025 100 .8 -. 123 -1.007 -.014 
20 1.0 -.271 - 1.0 0 100 .9 -. 187 -1.002 -.011 

20 1.0 -.247 -1.0 0 
35 -0.25 0 0.056 -0.720 O. 
44 0.2 .056 -.730 0.036 35 -0.5 0 0.111 -0.902 0 
59 . 4 .055 -.764 . 067 44 0.2 . 103 -.910 O.OIS 
89 .6 . 043 -.833 . 080 59 .4 .076 -.934 .026 

100 .8 -.036 -.944 . 042 89 .6 .014 -.970 .014 
100 . 9 -.163 -.990 -.001 100 .8 -. 112 -.997 -.013 
20 1.0 -.379 - 1.0 0 100 .9 -.204 -1. 001 -.017 

20 1.0 -.307 - 1.0 0 
35 0 0 - 0.501 0 
44 0.2 0 -.501 0.050 35 -0.25 0 . 072 -0.735 0 
59 .4 0 -.501 .103 44 0.2 .069 -.744 0.042 
89 .6 0 -.500 .163 59 .4 . 061 -.775 .078 

100 .8 0 -.500 .232 89 .6 . 039 -.839 .093 
100 .9 0.001 -.500 .269 100 . 8 -.049 -.946 .051 

20 1.0 { -.499 { -6.0 100 .9 -. 180 -.991 .004 
. 501 20 1.0 -.397 -1.0 0 
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TAB I_E 8. Stresses in plate jo)' case 7- Co ntinued 

~o. of x-a 
terms, m 

y 
c 

--- - --------- ----1----

35 
44 
59 
89 

100 
100 

20 

35 
44 
59 
89 

100 
100 
20 

35 
44 
59 
89 

100 
100 
20 

35 
44 
59 
89 

100 
100 
20 

35 
44 
59 
89 

100 
100 
20 

35 
44 
59 
89 

100 
100 
20 

35 
44 
59 
89 

100 
100 
20 

o 

0.25 

0.5 

0.75 

1.0 

1. 5 

2.0 

o 
0.2 
.4 
. 6 
.8 
. 9 

1.0 

o 
0.2 

. 4 

.6 

.8 

. 9 
1.0 

o 
0. 2 
.4 
.6 
.8 
.9 

1.0 

o 
0.2 

. 4 

.6 

.8 

.9 
1.0 

o 
0.2 

. 4 

.6 

.8 

. 9 
1.0 

o 
0.2 

. 4 

.6 

.8 

.9 
],0 

o 
0.2 

. 4 

.6 

.8 

.9 
1.0 

O. OOS 
.007 
. 003 

-. 003 
-.007 
-. OOS 
-. 508 

.492 

-.052 
-. 053 
-. 054 
-.045 

. 032 

. IGO 

. 377 

- 0.082 
-. 079 
-. 064 
-. 021 

. 086 

. 172 

.271 

-. 081 
-. 074 
-. 050 
o 
0. 082 

. 132 

. 182 

- 0. 064 
-. 057 
-. 033 

. 007 

.061 

.089 

. 114 

-. 028 
-.024 
-.0 11 

. 006 

. 025 

. 0:32 

. 036 

- 0. 009 
-. 007 
-. 003 

.003 

.007 

.008 

.008 

7. Discussion 

-0.512 
-.5 11 
-.50S 
-.505 
-. 501 
-. 500 

- 1.0 
o 

-0.289 
-.278 
-. 242 
-. 170 
-. 057 
- .010 
o 

-0. 125 
-. lJ4 
-.085 
-. 04 1 
- .006 

. 00 l 
o 

- 0. 031 
- .027 
-. 014 
-. 002 

· 002 
· 001 

o 
0. 010 

o 

· Oi l 
· Oil 
. 010 
. 004 
. 00 l 

0. 022 
. 021 
. 016 
. 010 
.003 
. 001 

o 
0. 012 

. Oli 

. 008 

. 005 

.00 1 
o 
o 

7.1. Plate With Distributed Load 

o 
0.055 

. lll 

. 170 

.237 

.272 

o 

o 
0. 038 

. 070 

. OS4 

. 041 
o 
o 
o 
0.009 
.009 

-.005 
-. 027 
-.025 
o 
o 

-0.010 
-.022 
-. 036 
-. 037 
-.024 
o 
o 

- 0. 016 
- .030 
-. 038 
- .03 1 
-. 019 
o 
o 

- 0. 011 
-.019 
-. 02 1 
-. 015 
-. 009 
o 
o 

- 0. 004 
-. 007 
- .OOS 
-. 005 
-. 003 
o 

The r esults given herein are directly applicable to a 
finite plate loaded b~T uniformly distributed eq ual 
loads along portions of two longitudinal edges. The 
ratio of the length of the loaded portion to the total 
length of the plate is given in column 5 of table 1. 
The ratios of the loaded length of plate to th e width 
and of the unloaded length of plate to th e width are 
given in columns 6 and 7 of table 1. 

A comparison of figures 7 to 9 shows that, in ac­
cordance with St. Venant's Principle, the cliscon­
tinui ty in the loading affects the stress distribution 
in the plate for a distance to eith er side of the dis­
continuity equal to the width of the plate. The 
stresses for case 1, table 2, have th e same distribution 
and are of about the same magnitude as those for 
case 5, table 6. It is inferred , th erefore, that i[ the 
ra.tios of the loaded length of plate to th e width of 
the plate and of the unloaded lengLh to t he width 

T ABLE 9. Stresses in plate.f or case 8 

Loadccl length ~ =0 -. I» 
Width 'c .0, C 

N o. of x-a JL u,/q 
terms, '111, c 
------ - ---,1-- --1-----1----

35 - 0. 5 
44 
59 
89 

100 
100 
20 

35 - 0.25 
44 
59 
89 

100 
100 
20 

35 0 
44 
59 
89 

100 
100 

20 

35 0.25 
44 
59 
89 

100 
]00 
20 

35 0.5 
44 
59 
89 

100 
100 

20 

35 O. 75 
44 
59 
89 

100 
100 
20 

35 I. 0 
44 
59 
89 

100 
100 

20 

35 
'14 
59 
89 

100 
100 
20 

35 
44 
59 
89 

100 
100 

20 

1. 5 

2.5 

o 
0. 2 

. 4 

.6 

.8 

. 9 
1.0 

o 
0.2 
. 4 
.6 
. S 
.9 

1.0 

o 
0. 2 

. 4 

.6 

. 8 

.9 

1.0 

o 
0. 2 
. 4 
. 6 
.8 
.9 

1.0 

o 
0. 2 
. 4 
.6 
.8 
.9 

1.0 

o 
0.2 

. 4 

.6 

.8 

. 9 
1. 0 

o 
0.2 
. 4 
.6 
.8 
. 9 

1.0 

o 
0.2 

. 4 

.6 

.8 

.9 
1.0 

o 
0.2 

. 4 

. 6 

.8 

. 9 
1.0 

0. 167 
. 160 
. 129 
.040 

-. 175 
-.:j<J5 
- . 541 

. J38 

. Ial 

. 105 

. 043 
- . 117 
-.294 
-.561 

0. 06'1 
. 05i 
. 033 

-.008 
-.061 
-.089 
-.613 

.387 

-.012 
-. 01 8 
-. 035 
-. 052 
-. 005 

. 108 

. 31a 

- 0. 056 
-, 056 
-. 05;i 
-. 027 

. 063 

.141. 

.235 

-. 066 
-. 061 
-. 044 
-. 00'1 

. 068 

.1I 5 

. 163 

- 0.056 
-. 050 
-.030 

.005 

.054 

.081 

. 106 

-. 026 
-. 022 
- . 01 1 

. 006 

. 023 

.03 1 

.036 

- 0. 002 
-.001 
o 
0.001 
. 001 
. 001 
. 001 

- 0.759 
-. 779 
-.8:36 
-.920 
-. 988 

- 1.001 
- 1.0 

- 0.689 
-. 704 
- . 750 
-.831 
-.946 
-. 991 

-1. 0 

- 0.51l 
-.512 
-.512 
-.510 
- .504 
-. 501 

- 1. 0 
o 

-0.305 
- . 293 
- .255 
-. 179 
-.060 
-.O ll 
o 

-0.143 
-. 13 1 
-. 098 
-. 050 
-. 009 
o 
o 

- 0.IH6 
-. 040 
- .025 
-. 008 
o 
0. 001 
o 

- 0.001 
. 001 
.00'1 
. 00,\ 
. 003 
. 001 

o 

o 
o 
o 
o 
o 
o 
o 
o 
0. 045 
.089 
. 116 
. Oi9 
. 023 

o 
o 
0.066 
. 1:30 

o 

.200 

.263 

.288 

o 
0. 050 
. 092 
. 110 
.064 
. 012 

o 
o 
0. 018 
.026 
. 014 

-. 013 
-. 017 
o 
o 

- 0. 003 
- .011 
-. 023 
-. 028 
-. 019 
o 
o 

-0. 01 2 
-.023 
-.mo 
- . 02G 
-.OIG 
o 

0.018 0 
. 017 -0.010 
.01:3 -. 017 
. 008 -. 019 
. 003 -. 014 
.001 -.008 

o 0 

0.004 0 
.004 - 0.001 
.003 -.002 
. 001 -. 002 

o -. 001 
o -.001 
o 0 

are greater t han 2.0, the stress distributions will be 
similar to and the stresses will be of the some magnitude 
as those shown in figure 8 and listed in tables 2 and 6. 

For those points in th e plate at a distance twice 
the width of t he plate from the boundary of th e load 
the stresses in th e direction of loading, CTy/q, will b~ 
either 1.0 or 0, depending upon whether the points 
are in the loaded or tmloacled parts of the plate, 
respectively. The stresses transverse to t he direc­
tion of loading, CTx/q, and the shear stresses, TXy/q, 
will be zero. 
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The stresses in the direction of loading are, at 
the most only 4 percent higher than the applied 
load . H~wever when the loading is over only a small 
portion of the plate length, case 8, ~he stresses de­
crease from values equal to the applied load at the 
boundary to values equal to only about 76 percent 
of the applied load at the center, figure 9a. 

The stresses normal to the direction of loading, 
ux/g, are of the same order of magnityde .and hav~ the 
same distribution but are of OpposIte sIgn on eIther 
side of the discontinuity for cases 1 and 5 (see figure 
Sb). The distribution of the stresses changes sO.me­
what as the ratio of loaded length of plate to wIdth 
of plate is decreased Jrom 2.0 to 1.0, cases 5 to 7, 
but the maximum stress does not. For case S where 
the ratio of loaded portion of the plate to width of the 
plate is 0.5, there is a buildup of str~sses i.n ~he 
loaded portion of the plate !lear th~ dlscOll~mUlty 
in the loading, figure 9b . . ThIs.same mcrease m ux/g, 
is found in the loaded portIOn of the plate as the ratIO 
of nonloaded length to wid th of the plate is decreased 
from 2.0 to 0.5, being most significant ",:,heYol th~ rati~ 
is smallest, case 4, figure 7b . . The dIstnbutIOn .of 
the axial stresses across the wIdth of the plate for 
case S is shown in figure 10. 

The shearing stresses increase to almost 30 percent 
of the applied load near the .bo\lnda.ry of the p~ate 
in the region of the discontmUlty III the loadmg, 

- .5 

5~ 
u: o~ ____ 

:p---
:f==­
:f= 
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FIG U R E 10. Dis17'ibution of axial stresses across:width of plate 
for case 8. 

344 

figures 7c to 9c. These stresses should approach 
a theoretical value of ± 1/7r as the edge of the plate is 
approached and then go to zero on the boundary. 
In other regions of the plate, the shearing stresses 
are insignificant. 

7.2. Comparison With Previously Published Results 

Barton rS] investigated the problem of a long cir­
cular cylinder loaded with a band of uniform pressure 
over a finite length. His figures 19 and 20 for a load­
ing length of one diameter and figures 22 and 23 
for a loading length of one-half diameter are. of partic­
ular interest. These load lengths are slmIlar to 
cases 7 and S of thi.s paper, with a loading length 
equal to the width of plate and one-half of the width, 
respectively. Barton's intermediate values ?f 
stresses differ considerably from the values shown m 
figures Sand 9, but the general patterns and extreme 
values are strikingly similar. Considering the dif­
ference in geometries between these problems, this 
general similarity between the two sets of results is 
rema.rkable. 
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FIGURE 11. Stresses in longitudinal direction along center line 
of welded joint. 
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8. Application of Results to a Welded 
Structure 

Having computed the stresses in a plate loaded 
along portions of two opposite boundaries, an esti­
mate of the stresses in a simple welded structure can 
be made. The unloaded flange is considered cut 
and attached to the end of the loaded base plate, 
figure 3. For a Poisson's ratio of 0.29, the stresses 
corresponding to figure 4b are 

<Ty = q= 0.29p. 

The stresses in a plate corresponding to figure 4c 
can be taken from tables 2 through 9 for appropriate 
geometrical parameters, noting that (x-a) is the 
distance measured from the point of discontinuity 
of the load q. The stresses corresponding to those 
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FIGURE 13. Stresses in tmnsverse direction in welded joint. 
(a) Alon g cenier line; (b) 5 in. from ccnier line; (c) 8 in_ from center li ne. 

in figure 4c are then added to the sLresses correspond­
ing to those in figure 4b. 

Using the tables as described above, the stros 
distribution in a welded structure similar to figure 2 
was calculated. These theoretical results are given 
in figures 11 to 13 where they are compared with 
the experimental results described in the appendix. 
The results are found to be in reasonable agreement. 

9 . Summary 

Values oE the stresses in plates having uniform 
symmetrical loading along portions of two opposite 
longitudinal edges are presented in tables 2 to 9. 
The discontinuity of loading affects the stress dis­
tribution in th e plates for a distance to either side 
of t he discontinuity equal to the width of the plate. 

By suitable transformations, these r esults can be 
used to evaluate the stresses near the joint of two 
perpendicular plates subj ected to uniaxlal tension. 

345 



- -- ----

The computed results show that a partial loading 
of the edges of the plate produces a biaxial stress 
condition. In any welded structure subjected to 
the loading considered, the state of stress would be 
biaxial tension . 

Theoretical results obtained by the use of tables 
2 to 9 show reasonable agreement with experimental 
results. 

The authors are indebted to Ruth :M. Woolley for 
her competent work on the preliminary phases of 
this problem so that it could be e:\."peditiously pro­
gramed for the computer, and to L . K. Irwin, A. F. 
Kirstein, and others in the Engineering Mechanics 
Section for their valuable suggestions and help, 
especially in the experimental phase of the problem. 
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11 . Appendix 

In order to verify the theoretical results obtained, 
a test of a simple welded structure was conducted 
in a 1,150,000-lb capacity horizontal testing machine. 
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(b) Stofions at which stresses were determined. 

FIGURE 14. W elded structure tested. 

The specimen was made of 40.8-lb ship-plate, 1 Jin. 
in thickness. The base plate was 8 ft. 4 in. long 
and 20 in. wide. Two flanges, each 20 in. wide and 
10 in. long, were welded to the base plate (see fig . 
14a). The overall shape of the specimen was similar 
to that shown in figure 2. Pulling heads having the 
shape of eyebars were welded to the ends of the base 
plate. The whole assembly was completely stress­
relieved to a stress-free state. The pulling heads 
were then connected to the testing machine by pins. 
Bonded wire-resistance strain gages and three­
component rosettes of bonded wire-resistance strain 
gages were installed at strategic locations on the 
specimen, figure 14b. With this setup it was possible 
to determine the Young's modulus and Poisson's 
ratio , as well as the magnitude of strains in different 
directions in the specimen. Poisson's ratio was 
determined to be 0.29. The applied load was 500,000 
lb or p = 25 ,000 lbjin. in the longitudinal direction. 
The strains in th e specimen were read directly to 10 
Min. jin. and were estimated to 2 Min. jin. Due to the 
high Young's modulus of steel, these values are 
equivalent to approximately 300 psi and 60 psi, 
respectively, in stresses. Therefore, the results can­
no t be claimed to have a high degree of accuracy. 

The test results were reduced and indicated on the 
graphs of theoretical values (figs. 11 to 13 ), which 
arc computed as described in section 8. It can be 
seen that the theoretical and experimental results 
arc in reasonable agreement. 

(P aper 66C4- 109 ) 
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