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Parameter tests and engineering applications of small-strain
hardening soil model of mucky silty clay in Hangzhou
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Abstract: The small-strain hardening soil (HSS) model is commonly used to analyze the impact of
excavation of foundation pits on the environment in soft soil areas. Muddy silty clay is a highly
sensitive type of soil that significantly influences engineering for the excavation of the foundation pit.
This paper provides an introduction to the 13 parameters of the HSS model and methods to calculate
them. We subjected Hangzhou silty clay to standard consolidation tests, triaxial consolidation drainage
tests,triaxial consolidation drainage loading-unloading-reloading tests,and bending element tests in the
laboratory.and used the results to identify and calculate the values of parameters of the HSS model of

Hangzhou silty clay. Taking two typical engineering cases in Hangzhou as examples, three-dimensional
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finite element models of the excavation of the foundation pit are established, and the deep horizontal

displacement and axial supporting force of the retaining structure are analyzed. A comparison of the

measured data with the results of numerical simulations verified the accuracy of the parameters of the

HSS model for muddy silty clay in Hangzhou. This study provides a reference for determining the

values of parameters of the HSS model to numerically simulate the excavation of foundation pits in

silty clay strata in the Hangzhou area.
Key words: small-strain hardening soil model;

numerical simulation
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Table 1 Parameters of HSS model
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Table 2 Empirical values of partial parameters
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Table 3 Parameters of the soil in engineering case 1

+F R G W /m FIOKE/) % 98 M8 %L T P8 B

ZK1-1 8.5~8.7

. w5 #; I b 12.70 3.53 0. 37
7K1-2 9.5~9.7
7K1-3 14.5~14.7

@, WAV E 38. 85 18. 40 2.06
ZK1-4 15.5~15.7
7ZK1-5 20.5~20.7

®, WA FEF+ 39. 80 26. 80 2. 86

ZK1-6 22.0~22.2
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Table 4 Parameters of the soil in engineering case 2
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Fig.2 Curves of the relationships between the axial load and the void ratio
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Table 7 Inner support axial force
A S PG /KN BUE AL /KN W/ %
711 1933 2026 4. 80
Z1.2 1685 1853 10.0
713 1722 1284 —25.0
Z1.4 1452 1348 —17.20
ZL5 1366 1352 —0.01
716 1625 1573 3. 20
ZL7 1456 1502 3.11
718 1732 1649 —4.80
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Table 8 Parameters of the soil layer of the HSS model for engineering case 2
- v/ HESH | By E/ Ey/ EY/ G/ |7/ p
7 N Vur m
= RN/mD| | yipal o7 | MPa MPa MPa MPa MPa |10 kPa
) 4 4 20 80
OF:: &5 18.0 10.2| 8.0 | 13 4,00 2.00/ 0.5 | 100
Ey =E;s Er/ =E, E;/ =5E, G, =4E}/
©, # 10 10 30 72
. 19.3 (0.2 8.0 | 27 | 10.00 2.76| 0.5 | 100
it EY,=E Er/ =E, E;/ =3E, G, =3EY
@, W E 2.31 1.48 24.74 18.5
y 17.2 [0.2|10.5| 31 | 2.85 3.171 0.9 | 100
g+ E=0.81E, |E =1.57E, |E}/ =8.68E, |G, = 1. 96E}/
@, WA 4.8 4.8 24 90
" ol 1901 Jo.z| 10| 28 | 4.80 3.520.9 | 100
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