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Deformational Characteristics of Cohesive Soils Using Resonant
Column / Torsional Shear Testing Equipment
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Kim, Dong — Sco

Abstract

Both resonant cclumn (RC) and torsional shear(TS) tests were performed at small to
intermediate strain levels to investigate deformational characteristics of cohesive soils,
The effects of variables such as strain amplitude, loading frequency, and number of loading
cycles were studied. Plasticity index was found to be an important variables in evaluating
these effects. Solls tested include undisturbed silts and clays and compacted subgrade soils.
At small strains below the elastic threshold, shear modulus is independent of number of
loading cyeles and strain amplitude, Small —strain material damping exists with ranges be-
tween 1.1% and 1.7% for TS tests. The elastic threshold strain increases as confining
pressure and plasticity index increases. Above the cyclic threshold strain, the modulus of
cohesive soil decreases with increasing number of cycles while damping ratio is almost in-
dependent of number of load cycles. Moduli and damping ratios of cohesive soils obtanined
by RC test are higher than those from TS test because of the frequency effect. Shear
modulus of cohesive soil increases linearly as a function of the logarithm of loading fre-

quency.
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District Passing Optium Sample Total
Soil County AASHTO No.200 Liquid Plasticity Moisture Moisture Unit
1D Highway Class, (%) Limit Index Content{%) Content(%)  Wt.(pcf)
14
1 Travis A—7-6 87.3 56 29 19.3 193 1127
Mopac — 183
21
2 Starr A—4 349 25 10 10.6 10.5 129.8
FM755
5
3 Hockley A—6 106 30 15 12.7 12.8 1314
1S62
4
4 Potter A-B 100 37 20 165 220 123.4
Spur9s1
4
5 Gray A—T7-6 100 52 34 19.2 222 120.6
SH70
5
6 Lubbock A—4 91 20 4 10.6 13.0 132.2
FMB35
20
7 Jasper A-T—-b 100 7 52 199 20.0 123.1
FM252
20
3 Jefferson A—7-6 96 54 36 18.0 10.2 120.6
1Js69
7
2 Tom Green A-7—6 98 58 40 20.1 20,0 1254
Use?
8
10 Haskell A—7-6 97 51 29 16.2 6.4 125.2
Abilene
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* check cyclic degradation due to high—amplitude testing
it evaluate the effect of time of confinement

LA=low-amplitude test(¥<0.001%)
HA=high —amplitude test(¥<0.001%)

TS=torsional shear test:10 loading cycles are applied during each test

RC=resonant column test
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Test Elastic  Dmin
Sample PI  Pressure Type Threshold
D (%) (psi) (%) (%)
GLL—1 7 12 RC 0.003 4.0
TS 0.003 14
GL—-2 23 12 RC 0.006 1.4
TS 0,008 J 3
GL—3 17 18 RC 0.003 1.8
TS 0.004 1.3
GL—4 0 12 RC 0.002 18
TS {.001 1.1
TI-1 26 14 RC 0.010 2.8
TS 0.008 1.7
TI-2 23 20 RC 0.006 2.5
TS 0.005 1.2
TI—3 19 i4 RC 0.004 0.2
TS 0.003 1.
TI—4 30 19 RC 0.005 2.3
TS 0.006 1.5
BRC 20 15 RC 0.009 1.8
TS 0.009 L6
GR~-1 53 20 RC 0.020 3.6
TS 0.010 1.5
15 ey o )
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" b Conf. Pressure=12 psi
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* corrected for equipment damping by subtracting

a damping value of {.4%
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