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Deformational Characteristics of Dry Sand Using Resonant
Column/ Torsional Shear Testing Equipment

I

Kim, Dong — Soo

Abstract

Deformational characteristics of soils, often expressed in terms of shear modulus and
material damping ratios, are important parameters in the design of socil —structure
systems subjected to cyclic and dynamic loadings. In this paper, deformational
characteristics of dry sand at small to intermediate strains were investigated using res-
onant column/torsional shear(RC/TS8) apparatus. Both resonant column{dynamic) and
torsional shear(cyclic) tests were performed in a sequential series on the same specimen.
With the modification of motion monitoring system, the elastic zone, where the
stress —strain relationship is independent of loading cycles and strain amplitude, was veri-
fied and hysteretic damping was found even in this zone. At strains above cyclic threshold,
shear modulus increases and damping ratio decreases with increasing number of loading
cycles. Moduli and damping ratios of dry sand are independent of loading frequency and
values obtained from pseudo —static torsional shear tests are identical with the values
from the dynamic resonant column test, provided the effect of number of loading cycles is
considered in the comparison. Therefore, deformational characteristics determined by
RC /TS tests may be applied in both dynamic and static analyses of soil—structure

systems.
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e, = elastic threshold strain
¥, = cyclic threshold strain

TS* RC TS

TS = torsional shear test: 10 loading cycles are applied during each test.
TS* = torsional shear test; 20—50 loading cycles are applied during each test.

RC = resonant column test
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