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Flow constitutive model of post liquefied water-saturated
sand based on Gross equation
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(Shanghai Shenyuan Geotechnical Engineering Co. , Ltd. ,Shanghai 200002, P. R. China)

Abstract: When the liquefied water-saturated sand is regarded as a fluid, it can be idealized as a kind of
shear thinning non-Newtonian fluid. Based on non-Newtonian fluid mechanics, the theoretical analysis was
conducted on the liquefied water-saturated sand. According to this, the relationship between the shear
strain rate and the viscosity under zero effective stress state can be properly described by pure viscous flow
constitutive model. The Gross model of liquefied water-saturated sand is established by fitting the flow
curve of the dynamic torsional shear test results on the basis of predictions obtained from several commonly
used pure viscous flow constitutive models. The representative model parameters include the relative
density, the consolidation stress and the impact of stress history. The functional relationships among time
dimension K, zero shear apparent viscosity 5 and limit shear apparent viscosity 7.. are fitted based on the
dynamic torsional shear test results, and the physical meanings of the parameters are introduced in the
composed function. The research landmarks a theoretical foundation for further analysis of large
deformation of liquefied flows based on fluid mechanics theory.
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Table 1 Viscous flow constitutive model
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Table 2 Experimental plan of dynamic torsional teat

R TR MR SEE/ % [ 45 Fil [/ kPa
1 30 50
2 30 100
3 40 100
4 50 50
5 50 100
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Table 3 Experimental data reduction of dynamic torsional teat

WA g5 MXTESIEE/ v BEEEE /kPa MBS Ko St

No. 1 30 50 24 # 12
No. 2 30 50 254 20
No. 3 30 50 26 % 8
No. 4 30 50 274 12
No. 5 30 50 23.5% 10
No. 6 30 50 24.5#% 14
No. 7 30 50 25.5% 20
No. 8 30 50 26.5% 25
No. 9 30 100 25% 11
No. 10 30 100 26 % 18
No. 11 30 100 24.5% 12
No. 12 30 100 25.5#% 16
No. 13 40 100 24 # 13
No. 14 40 100 254 19
No. 15 40 100 23.5% 17
No. 16 40 100 24,54 20
No. 17 50 50 224 17
No. 18 50 50 23% 18
No. 19 50 50 24 # 20
No. 20 50 50 25 # 18
No. 21 50 50 21.5% 11
No. 22 50 50 22.5#% 14
No. 23 50 50 23.5# 18
No. 24 50 50 24.54% 18
No. 25 50 100 29# 13
No. 26 50 100 304 14
No. 27 50 100 28.5# 11
No. 28 50 100 29.5#% 14
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Fig. 2 Relationship between shear strain rate and apparent

viscosity and Fitting results of different constitutive equations
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viscosity and Fitting results
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