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Effects of Anisotropic Consolidation on the Postcyclic
Undrained Shear Strength of an Overconsolidated Clay
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Abstract

The effects of conselidation stress history including consolidation stress ratio, OCR and
cyclic loading with drainage on the undrained shear strength of cohesive soil were investig-
ated. The ratio (S./ ¢ . bk / (8.7 ¢ ) was observed to increase with increasing OCR. The
equation (1) in this paper by Mayne(1980) for the undrained shear strength of the overcon-
solidated clay and the equation (4) by Yasuhara(1994) for the postcyclic shear strength were
found to be relatively well applicable in the case of K,<onsolidated. It was also suggested
that the value of the critical state pore pressure parameter A, in these two equations for the
in situ shear strength of lightly overconsolidated clay(OCR<3) be obtained by the standard

consolidating test,
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Keywords : Saturated cohesive soil, Stress anisotropy, Pore pressure parameter A, Cyclic
leading, Undrained shear strength, OCR
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Table 1. Test results for CU tests with different stress histories

Test no. v e fo'we= o'hel| (61— 02)max Su {a1— 03 max Ar A
{kPa) (kPa) (kPa) {kPa) {kPa) / o'me(kPa)
S5-1.0-1 184.1 946 11 0.56
8-10-2 170 170 0 291.2 1456 1.7 0.23 0.60
§5-1.0-3 356.3 178.1 2.1 0.1
CcC—-10-1 205.1 102.5 1.2 047
C—-10-2 170 170 0 2959 147.9 1.7 0.16 0.52
C—10-3 362.5 181.3 2.1 0.07
5-07-1 158.7 793 1.2 0.59
85-0.7-2 170 119 51 242.6 121.3 1.8 .15 0.61
§—0.7 -3 306.1 153 2.3 0.01
C—07-1 160.2 8.l 1.2 054
C—07-2 170 119 5l 236.5 118.2 .7 0.15 0.56
C-07-3 295.7 147.9 2.2 0.0
5-04-1 145.1 72.6 14 0.36
8—04-2 170 68 102 234.3 117.2 2.3 —0.17 0.63
5—-04-3 271.4 135.7 2.7 -0.31
C—04-1 148.3 74.1 15 0.36
C~-04-2 170 68 102 236.9 118.5 2.3 —-0.17 0.61
C—04-3 2716 1358 2.7 —0.28
S-Ku—1 57 113 143.3 718 1.5 0.31
S—Kp—¥¢ 170 122.8 47.2 248.1 1241 1.8 0.12 (.76
S-Ky—3 157.1 12.9 321 160.5 2.0 0.12
C—Ku—1 60.34 109,66 158.4 79.2 1.6 0.15
C—-Ki—2 170 127.9 421 - 2511 1256 1.8 0.13 0.66
C—-Ko—3 161.8 3.2 3239 162.0 2.0 0.11
Note ; A; . pore pressure parameter at failure, {An/ Acy)i
A, : critical state pore pressure parameter
¢ we . mean consolidation pressure, {¢’,T2¢,) /3
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