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6. The effectiveness of the vibration was defined as the reciprocal
of the time required to obtain a concrete of given strength and was
roughly proportional to the maximum vibrational acceleration. This
acceleration is proportional to the amplitude and to the square of the
frequency. The increase in strength with vibration continued with
the duration of the vibration, the increase being slower and slower,
until a strength was attained which did not materially change with
further vibration. This value is referred to herein as the optimum
strength.

7. If the vibrational acceleration is a measure of the efficacy in
developing strength, then for a fixed acceleration, the energy required
varies inversely as the frequency of the vibration, or directly as the
square root of the amplitude.

8. The time required to vibrate mix 4, O/W=2.50 to optimum
strength with any assigned frequency and amplitude was approxi-
mately 30 times as great a$ that required to vibrate the same mix
with O/W=2.10 to optimum strength. For equal C/W ratios, consid-
erably less time was required to compact mix G.

9. Those mixes with a low ratio of fine to coarse aggregate required
a much shorter duration of vibration to obtain optimum strength
than mixes with a normal sand-gravel ratio. A mix which required a
relatively short duration of vibration, and which had low segregation,
was proportioned so that the total of the bulk volumes of water,
cement, and fine aggregate was 17 percent greater than the volume of
voids in the rodded coarse aggregate. (Mix F: 1:1.7:6.5.)

G. L. Pigman assisted in the design of the vibrator, and with E. A.
Pisapia and J. S. Rogers made all tests. John Tucker, Jr., designed
the vibrator, supervised the investigation, and wrote the paper. The
authors gratefully acknowledge the advice of P. H. Bates, in general
charge of the investigation, especially for his recognition of the
importance of quantitative studies of segregation.

WasHINGTON, July 1, 1937.



