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Study on deformation and strength of soft soil under water level fluctuation
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Abstract: The excessive extraction of groundw ater caused obvious ground subsidence in the southeastern coastal areas of China.
Exploitation restriction and artificial recharge of groundwater have significant effects on mitigating the ground subsidence.
These measures lead to drastic fluctuations of water level and significant settlement and rebound deformation of the widespread
soft soil in the coastal areas. In order to investigate the deformation and strength of soft soil under w ater level fluctuation, by
sing the cylinder model experiment device to simulate w ater level fluctuation, we conducted higlr pressure consolidation test, dt
rect shear test, and triaxial test on the soft soil after different times of water level fluctuation. Based on the analysis of the inflr
ence degree of water level fluctuation on the deformation behavior and strength characteristics of soft soil, we presented a rela
tional expression of the residual strength of soft soil aft er different times of w ater level fluctuation using initial strength and wa
ter content. The test results showed that as the frequency of water level fluctuation increased, the deformation properties of the
soft soil were enhanced and the strength was reduced. T he cohesion and internal friction angle decreased linearly with the ir

crease of water level fluctuations. T he strength index of the soft soil under the same times of water level fluctuation declined sig-
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nificantly with the increase of water content. The results have important practical significance and application value on exploring

the action mechanism of water level fluctuation on ground subsidence and bearing capacity changes, improving the level of scierr

tific decisior making, and mitigating environmental geological disasters in coastal cities.
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Fig. 1 The cylinder model experiment device
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Tab.1 The physical indexes of the experimental material
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Tab.2 The results of higlr pressure consolidation test

WE)  AREKE VIRSBRLE  ERRH R
WH w (%) €o ap, E,/MPa
1 25.2 1.219 0.522 3.92
4 24.7 1. 249 0.558 3.76
7 25.5 1. 298 0.591 3.63
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Tab.3 The strength index of soft soil
a5 Sk [i5] £ PeBiy =ik 56
U w (%) cikpa €,C) CalkPa ®()

1 25.2 13.42 14.3 16.0 15.5
4 24.7 11.52 14.1 14. 8 14.2
7 25.5 8.91 12.2 11.0 12.5
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