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Experimental study on HSS model parameters for marine soft soils in
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Abstract: The offshore wind turbine structure has strict control criteria of the tilt and the resonant frequency of the foundation,
while the small strain stiffness of the marine soils plays an important role in these properties. The hardening strain model with
small strain (HSS) can appropriately consider the nonlinear stiffness degradation in the small strain range. The laboratory
oedometer, GDS triaxial and bender element tests are carried out to determine the HSS model parameters for typical marine soft
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soils in Yangjiang, Guangdong Province. The parameters include the strength parameters c', ¢, stiffness parameters
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failure ratio Rr and small strain shear stiffness G(;ef at a reference stress. The test results are analzsed, and the
relationship between these parameters and void ratio of the soils is proposed. It provides useful suggestions for determining the
HSS model parameters of the marine soft soils in Yangjiang.
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Table 1 Physical indexes of test soil samples
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FE &% mEm GNm?) e @ P
ZK1-D %ﬁ%}%?i 150250 186 442 112 15.6
ZK1-® g%’%?i 450-5.50 180 434 1.17 11.8
ZK1-® ’E%ff 745-785 167 496 145 185
ZK1-® ’E%ff 10.80-1120 172 468 133 193
7K1-® ’E%ff 16351675 17.7 434 123 19.4
7K2-D *ﬁfé}%}?i 200-2.50 193 310 1.10 140

ZK2-@ #ZEL 11.00~11.40 188 269 084 12.6
ZK2-® #iZEit 19.90~2030 18.8 22.8 0.92 11.1
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P ofe ] 45 100 R — 4 2543, AN JERAE )
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Fig. 1 Relationships between axial load and strain in consolidation
tests
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Fig. 2 Mohr circles for a sample consolidated under different
pressures
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Fig. 3 Stress-strain curve in a triaxial CD test
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Fig. 4 Stress-strain curve in a triaxial CD loading-unloading-
reloading test
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Fig. 5 Received shear-wave signals in a bender element test
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Table 2 Summary of parameters of HSS model in this research
LR o g BN OB BB G
J¥%5 /kPa  /(*) /MPa /MPa /MPa /MPa /MPa
ZK1-® 501 158 22 21 28 207 39.6 0.62
ZK1-@ — — 24 23 19 121 386 0.67

ZK1-® 1.7 266 16 18 26 143 — 0.75
ZK1-@® — — 25 35 23 13.8 348 0.70
ZK1-® 185 174 3.0 3.6 3.0 108 452 0.70
ZK2-O 56 319 23 29 37 413 758 061
ZK2-® 115 226 3.1 3.1 47 292 — 073

ZK2-® 8.1 186 38 43 26 114 — 071
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