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Experimental studies on the dynamic properties of marine clay in Dafeng,
Jiangsu Province
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Abstract: The basic designed seismic intensity of Dafeng area in Jiangsu Province is VIII degree and the seismic design
of the offshore wind turbine foundations in this area requires key dynamic properties such as the dynamic shear modulus
and dynamic damping ratio of the marine soils. Resonant column tests were carried out to investigate the dynamic shear
modulus G and damping ratio 4 of marine clays in Dafeng, Jiangsu Province in the shear strain range of 10%-10-3. The
test results show that: (1) the maximum dynamic shear modulus Go increases with the increase of confining pressure
(burial depth). An empirical relationship between Go and the confining pressure and void ratio is established. (2) The
marine clay exhibits strong nonlinearity and hysteresis in the small strain range. With the increase of depth, the soil
nonlinear and damping ratio of the marine clay decrease. (3) The G/G,-y and i-y curves of marine clay are
established and the empirical relationship between the nonlinear reference strain y, of marine clay and the effective
confining pressure is established. The research results can provide key marine soil dynamic characteristic parameters for
the anti-vibration force analysis of marine engineering foundations in the sea area near Jiangsu.
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Table 1 Basic physical and mechanical properties and experimental conditions of the marine clay
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gk t3% HHES
F25-1-3-1  51~53 46
F55-1-4-2  6.6~6.8 60
F55-1-6-3  9.8~10.0 89
LR i F21-1-7-2  12.6~12.8 114
Ft
F45-1-9-3  13.3~135 120
F32-1-12-2 19.3~19.5 174
F25-1-21-2 47.1~47.3 424

1.95 25.9 0.76 11.7
1.99 248 0.71 11.2
2.08 21.8 0.60 12.3
2.00 30.5 0.78 115
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Fig. 1 Variations of G and A with shear strain amplitude of the
experimental marine clay
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Table2 Goand y, for marine clay
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Fig. 2 Variations of Go of clay with void ratio and stress
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Fig.3 G/G,-y and A-y curves for the experimental marine clay
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