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Experiment on dynamic strain-pore pressure of soft clay
in the northern slope of South China Sea
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Abstract: Referring to the original soft clay in the northern slope of South China Sea, the dynamic triaxial tests were carried out
under different conditions of consolidation ratio K_ and cyclic stress ratio CSR. The development rule of the residual dynamic strain,
residual pore water pressure and the relationship between them were discussed. Considering the correlation between residual strain
and residual pore pressure in the test process, the failure standard of dynamic triaxial test based on strain-pore pressure mode was
proposed. The mechanism of mutual feed and its interaction mechanism were revealed by the scanning electron microscopy (SEM)
technique. The research results indicate that under the condition of designated K_ and different CSR, the development trends of the
residual dynamic strain and cyclic vibration frequency curves show a significant difference, while the change laws of the residual
dynamic pore pressure and cyclic vibration frequency curve are basically the same. With the increase of K_, the critical value of CSR
gradually increases, while the final residual dynamic strain gradually decreases. The similar characteristics of changing law can also
be found from the curve representing the relationship between residual dynamic strain and residual pore pressure. Furthermore, the
conventional failure standard based on strain value is extended to the failure region controlled by the inflection point of the
strain-pore pressure curve, which can effectively define the failure vibration frequency and completely describe the whole failure
process of the specimen, even reveal the inherent mutual feedback mechanism among effective stress, strain and pore pressure.
Research results from this study can provide reliable reference for the establishment of dynamic softening model in soft clay, the
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evaluation and prediction of marine geological hazards, and the foundation design of ocean engineering in the northern slope of South

China Sea.

Keywords: northern slope of South China Sea; dynamic triaxial test; residual dynamic strain; residual pore pressure; failure standard
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Fig.1 Geographical map of each station
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Table 1 Physical property indexes of soil samples at each station

o RN R SR w, IR w, . g K4 F M o, FHAGRES,, REE
BEA MVEFRELL, :
Gs | % | % | % / MPat | kPa St
S8-2 2.46~2.68 29.92~33.50 57.81~68.71 26.76~29.78 15.60~38.85 2.020~2.792 2.16~5.96 7.00~20.66
S7A-3 2.69~2.74 26.49~37.50 51.31~65.01 21.88~31.42 22.69~41.43 1.888~3.217 6.48~13.48 8.55~22.51
D2-1 2.43~2.70 23.96~29.44 46.03~55.98 23.00~32.35 8.83~44.68 1.986~2.283 6.60~12.31 10.53~17.97
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Table 2 Basic physical and mechanical properties of soil samples
B MeE EEp AKREw MGEE BRw WM w, YRS FLBRE WRUES ESRM e, WES,,  REUE
Friedh 7 (glemd) 1 % Gs /% 1% I, e, /% / MPat / kPa St
S-1 1.354 121.04 2.62 24.43 55.85 31.42 3.326 >98 3.217 8.55 7.78
BEILE s-2 1.402 104.96 2.51 24.15 46.03 21.88 2.667 >98 2.791 10.61 10.40
S-3 1.448 9353 2.43 27.32 53.46 26.14 2.307 >98 1.888 12.20 11.47
Kl 1816 42.80 271 20.20 38.00 17.80 1.180 >95 0.920 / /
HABBIX gpna 1765 4550 / 2120 3650 1540 1290 >97 0972 / /
1108 1.835 45.25 2.70 23.34 45.83 22.49 1.114 >08 0.780 / /
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Fig.3 Dynamic triaxial apparatus and test procedure
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Table 3 Test schemes
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Fig.4 Residual dynamic strain under various Kc and CSR
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Fig.5 Residual pore pressure under various Kc and CSR
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Table 4 Failure standard and failure vibration frequency
of specimens with different K

. SRR IRIIR
ETRE) Ke CSR

&=3.0% &=5.0%
S-1-1 1.00 0.347 >2 000 >2 000
S-1-2 1.00 0.367 2075 >2 000
S-1-3 1.00 0.387 34 14
S-2-1 1.25 0.372 1067.5 >2 000
S-2-2 1.25 0.394 21.4 124
S-2-3 1.25 0.412 17.5 3
S-3-1 1.40 0.426 >2 000 >2 000
S-3-2 1.40 0.435 235 103
$-3-3 1.40 0.477 2.7 76
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Table 5 Relationships between residual dynamic
strain-pore pressure and cyclic vibration frequency
under different CSR

. i J [ AR B
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Fig.8 SEM and binary pictures of undisturbed samples and shear samples under different CSR in Kc=1.25
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