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Effects of soil layer construction on liquefaction of sandy soil
by means of effective stress analysis method

SUN Ji-zhu, LUO Xin-wen, GAO Hui
( School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Based on the meachnical behaviors of representative soil layer in Shanghai, several computation profiles with different soil
layer constructions are built. An effective-stress procedure, in which the bounding surface hypoplasticity model and Biot
consolidation formulation are coupled, is used to analyze the effect of soil layer constructions on liquefaction of sandy soil. The
results show: the thickness of covering soil layer increases, peak pore pressure ratio of sandy soil decreases; when it is softer, shear
stress of sandy soil increases firstly, then decreases; but harder, it increases continuously. The deeper underlying soil layer is, the
smaller peak pore pressure ratio and the more shear stress of sandy soil is; both are not obvious. But, if softer, the peak pore pressure
ratio of sandy soil changes more sharply.

Key words: soil layer construction; sand liquefaction; effective stress; hypoplasticity
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Fig.1 Coordinate system for level ground L
response analysis Table 1 The constants of all soil layers related to
computation profiles
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Table 2 The model parameters of all the soil layers
¢ Go 2 K h d Ro/Rs ke b he
13.0 75.7 0.0050 0.004 2 0.763 100.0 1.0 100.0 2.0 35.0
24.0 130.0 0.0251 0.0015 0.763 100 0.75 1.200 2.0 35.0
35.0 190.0 0.019 0.001 6 0.294 1.0 0.75 0.40 2.0 35.0
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Fig.3 The effect of underlying clay thickness on peak pore
- pressure ratio and shear stress of sandy layer
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Fig.4 The effect of underlying soft soil thickness on peak
pore pressure ratio and shear stress of sand layer
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Fig.5 The effect of covering soft soil thickness on peak 5m
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