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Critical hydraulic gradient of soil flow failure in cohesive soil foundation

DANG Fa-ning, ZHOU Mei, LI Yu-tao,DING Jiu-long, GAO Jun
(Institute of Geotechnical Engineering, Xi'an University of Technology, Xi’an 710048 , China)
Abstract: In view of the fact that the current formula for the critical hydraulic gradient is not suitable to solve the critical
hydraulic gradient of cohesive soil, assuming that the seepage failure mode of the cohesive soil foundation is cylindrical or
inverted circular, based on the formula for calculating the critical hydraulic slope proposed by Terzaghi, the analytical formula
for the critical hydraulic slope under two failure modes considering the influences of the shear strength of the soil is derived
respectively. In addition, the critical hydraulic slope of sandy loam and loess under different working conditions is studied by
using the self-made permeation failure instrument. The results show that the critical hydraulic slope decreases with the increase

of the soil thickness and failure radius, and the maximum error of the test results and the corresponding formula is less

than 16% .
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Fig.1 Schematic diagram of seepage failure of clay layer
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Fig.2 Schematic diagram of test facility
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Fig.3 Seepage failure device
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Table 1 Main parameters of soil samples

TR fLBR P TR XS
2 & /(grem™) /% B2HE

c/kPa ¢@/(°)

b+ 0.8 1.50 14.5 2.70  5.25 15.84
wt 0.6 1.70 16.0 2.71 20.50 24.01
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Fig.4 Grain-size distribution curves of soil samples
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Table 2 Sizes of soil samples
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H5/S5 5 10 HR5/SR5 10 2 Fig.5 Diagram of seepage failure process
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Table 3 Critical hydraulic gradient results of soil samples
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Fig.6 Comparison between calculated and seepage test results
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