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Abstract: An incremental stress-strain relationship was developed based on the incremental elas-
toplastic bounding surface theory. This relationship could describe the degradation of saturated
clay subjected to cyclic loads. In the relationship, a rotational hardening rule based on a rigorous
theory was used to describe the change in size and location of the bounding surface during the ac-
tion of vibrational stress. The plastic accumulative deviatoric strain length was used as a state pa-
rameter to reflect the effect of vibration stress history on the stress-strain response of saturated
clay. An interpolated relationship of plastic modulus associated with the state parameter was for-
mulated to describe the cyclic degradation of soft clay subjected to cyclic loads. Finally, the incre-
mental stress-strain relationship was established using the associative flow rule. The relationship
included nine parameters, five of which were modified Cambridge model parameters, while four

had relatively clear physical meanings. Monotonic and cyclic undrained triaxial test results of two
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kinds of saturated clay were predicted using the relationship to verify its validity. Comparison of

predicted and test results showed that the relationship can skillfully describe the cyclic degrada-

tion behavior of saturated soft clay subjected to cyclic loading.

Keywords: soft clay; constitutive relationship of soil; cyclic degradation; bounding surface; soil

dynamic property
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Table 1 The physical indices and model parameters of the clay
BB EE/% PI/%  eo A K M. M. ¢/O
62 20 1.5 0.121 0.037 0.87 0.86 22.3
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Predicted and test results for isotropically consolidated undrained static triaxial tests of Georgia Kaolin clay (¢ =100)
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Fig.4 Predicted and test results for isotropically consolidated undrained dynamic triaxial tests of Georgia Kaolin clay (¢ =100)
2.2 TItsukaichi § + = iX 16 45 R
Hyodo %" %} Ttsukaichi & X 2 + k47 T —
FR A 14 45 T T 45 AN HE K i = il 50 A 3 = Al 5
RK2GM T2 LS BRI S, K5 4

qo = 165.5 kPa fIF ¥5 R 77 18 {6 U0 A9 4% 30 1 AL 5
TH 25 SR AR L/ B A A AR — L, i, b
YR 1 B TR IS IO 5 AR BE A8 e i 3R A S I8 4 i Y

= b iU 52 b 17 3IR B0 02 7 A P 1 559 AR R
& 2 Itsukaichi LY EERAERSH

Table 2 The physical indices and model parameters of Itsukaichi clay
M. M. v z

G, LL/% PL/% PI/% w/ % €o A K
2.532 124.2 51.4 72.8 115.8 2.828 0.349 0.057 1.560 1.456
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