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Abstract: The significance of numerical analysis of foundation pit excavation lies in the selection of soil
constitution and reasonable input parameters. The hardening model ( HS model) is one of the soil
constitutive models that are widely used. In this paper, the GDS Hollow Torsion Shear Tester (SS-HCA)

and consolidation apparatus were used to complete a series of laboratory tests. The parameters of the
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hardening model of the soft soil layer in Nanchang were obtained through the tests. The proportional

relationship between the modulus of each layer of soil parameters has been discussed. The experimental

results were compared with the result from literatures. Then, the PLAXIS finite element software was

used to conduct numerical simulation of a certain basement deep foundation pit project in Nanchang. The

soil constitutive model adopted the programmed HS model. The results show that the calculated value of

the deep horizontal displacement of the retaining pile is basically consistent with the measured value. The

HS model and the determination method for parameters have been proved to be applicable in numerical

analysis of foundation pit excavation engineering in Nanchang area.

Keywords: hardening soil model; foundation pit engineering; hollow torsional shear tester; laboratory test
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Table 1 Mechanical parameters of soils

T2 B Ak A Y/ IR FL

A= Ji/m w/%  (kN-m™3) B e
Q%+ 3.0 29. 21 18. 00 0. 98
QWi mzit 6.2 31. 10 17. 10 1.24
Vit 7.5 26.15 20. 30 0. 69
Ok L 10. 1 24. 48 20. 50 0. 81
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Fig. 1 Pictuers of hollow torsional shear tester GDS
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Fig. 3 Strain-stress curves of triaxial CD test
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Table 3  Values of ¢’ and ¢’ of soil layers(Q~®)
+2 ¢'/kPa o'/
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unloading-reloading rests on soil layers (9~®)
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Table 4 Comparisions of parameters of the HS model for soils
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Fig. 8 Pictures of plane position of foundation pit
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Table 5 Parameters for the support, retaining pile

and column pile

WH  y/(kNem %) “ E/GPa
P S 24 0.18 30
FEl 4k 24 0.18 28
SEAEAE 24 0.18 28
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Table 6 Evaluation of partial parameters of HS model
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