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SELECTION OF SOIL CONSTITUTIVE MODELS FOR NUMERICAL
SIMULATION OF FOUNDATION PIT EXCAVATION

SONG Guang, SONG Er-xiang

(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: One of the key points in numerical simulation of foundation pit excavation is to select a proper soil
costitutive model. The main stress-path in soil affected by deep excavation has been analyzed. And it is noted that
a proper soil constitutive model should be able to consider the deformation characteristics of unloading stress-path
and stress-dependent stiffness reasonably. Several soil constitutive models commonly used in geotechnical
numerical analysis are discussed. The suitability of these constitutive models used in numerical analysis of deep
excavation is examined through simulating some stress path triaxial tests and analyzing some typical excavation
projects. The Hardening Soil Model uses a stress-dependent stiffness, different for loading and un-/reloading.
Both deformation of the foundation pit support structures and the settlement of ground can be predicted well by
using this model, thus it is recommended for use in numerical analyses of deep excavations.
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Fig.1 Stress path partition in p-g plane for pit excavation
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Table 1  Strength parameters of soil for different stress paths
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Table 2 Physical and mechanical parameters of soil layers
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M2 13 189  13.0 234 835 030 123 123 614 0.70
Ft225 177 190 130 417 035 45 45 224 080
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iFd 163 19.0 5.0 300 26.58 025 20.8 20.8 104.0 0.55
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Fig.10  Stress-strain curve of lateral loading and unloading
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