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Test and modulus formula for lateral unloading and loading
stress paths during excavation in foundation pit
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2. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)

Abstract : Based on a preliminary analysis, it is estimated that the soil layer at outer of the retaining structure could produce lateral
unloading and loading stress paths. Therefore, a series of tests were performed with different lateral unloading and loading stress
paths. Based on Duncan-Chang model and result of experiments, formulas to calculate tangent elastic modulus were developed for
lateral unloading and loading conditions. A good agreement was observed between test data and results from finite element analyses
using the previously mentioned tangent modulus model. These results show that excavation of foundation pit can be better simulated
on condition that lateral unloading and loading stress paths are considered.
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Fig.1 Influence regions of foundation pit excavation
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Table 1 Mechanical parameters of lateral
unloading stress paths
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Fig.2 Absolute stress circle and strength envelope of
lateral unloading test
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Fig.3 The first relational curves of lateral unloading test
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Fig.4 The second relational curves of lateral
unloading test
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Fig.5 The third relational curves of lateral unloading test
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Fig.6 The first relational curves of lateral
loading test
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Fig.7 The first relational curves of lateral loading and
unloading test(c,. = 50 kPa)
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Fig.8 The second relational curves of lateral loading and
unloading test(c,. = 50 kPa)
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Fig.9 Distribution of observation points in support
structure
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Fig.10 Excavation situation of foundation pit(unit: m)
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Fig.11 Horizontal displacements of soil behind
the support structure
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