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Experimental study on undrained thixotropic cyclic resistance characteristics of

marine soft clay
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Abstract: A series of unconsolidated undrained cyclic triaxial tests are carried out on the marine soft clay in the estuary of
Yangtze River. The effects of age 7, water content wand plasticity index /p on the thixotropic cyclic resistance of the remolded
marine soft clay are investigated. The test results show that the cyclic resistance CRRisfor 15 cycles of the remodeled marine
soft clay increases with 7 when the failure criterion is defined as the double-amplitude axial strain €. = 5%, and the fastest
growth rate of CRRs is observed when T = 14 d, and the CRRs increases slightly ortends to be stable when 7> 28 d. The
thixotropy of soft clay is weakened by early disturbance or cyclic loading, and the thixotropy cyclic resistance ratio Aq is
obviously smaller than the static shear strength ratio As. 4 first increases and then decreases with the increasing /p, but increases
with the increase of w. Aq first increases and then decreases with the increase of the normalized water content w/wL, an increase
in the normalized water content w/wr causes Aq to first increase and then decrease, and it reaches the maximum value when
w/wL = 0.76. The unconfined compressive strength tests under parallel test conditions are carried out, and the cyclic stress level
is characterized by the ratio of the cyclic axial stress amplitude g4 to 2 times the unconfined compressive strength qu, od/2qu, and
it is found that o4/2qu is uniquely related to the failure cycle Nrrequired for the specimen to reach . = 5%, and o4/2qu decreases
as a power function with the increase of Nr.
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Table 1 Basic physical properties of marine soft clay

s :v/ Awo/ pl ] G wi/  we/ A
% % (grem) % %

45 -0.5~0.3 1.68 272 50.0 246 254
45  1.0~14 1.81 2.69 60.1 25.1 35.0
45 0.2~0.5 2.14 2,68 70.6 263 443
40  0.0~0.3 2.03 271 57.8 23.6 352

35 0.75~1.2 1.77 270 64.8 29.2 35.6
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Fig. 1 Typical results of undrained cyclic triaxial tests for marine soft clay at different 77
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Table 2 Cases of cyclic triaxial tests

AokE RS ) I
oAk R msogese  BEMT
0.030, 0.035, 0.040 0
0.032, 0.037, 0.042 7
25.4 0.033, 0.038, 0.044 14
0.035, 0.041, 0.047 28
0.037, 0.043, 0.049 60
0.080, 0.090, 0.011 0
0.095, 0.107, 0.131 7
45 35.0 0.102, 0.115, 0.141 14
0.111, 0.125, 0.152 28
0.120, 0.135, 0.165 60
0.140, 0.150, 0.160 0
0.148, 0.158, 0.169 7
443 0.155, 0.166, 0.177 14
0.165, 0.177, 0.189 28
0.172, 0.185, 0.197 60
40 352 0.130, 0.140, 0.170 0,7,14,28,60
35 35.6 0.200, 0.250, 0.300 0,7,14,28,60
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Fig. 2 Curves of cyclic resistance of remolded marine soft clay
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T FRPT K58 qu/kPa
0d 7d 14d 28d 60d
25.4 45 1216 1.288 1.337 1437  1.493
35.0 45 2.164 2578 2.772  3.000 3.25
35.2 40 2.845 322 3.526 3.696  3.915
35.6 35 5374 5544 5958 6395  6.521
443 45 3.891  4.110 4234 4593  4.789
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Fig. 10 Curves of normalized cyclic resistance of remodeled marine soft clay with different Ip
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