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Abstract: Soil deformation has a significant stress path correlation, and the loading along different
stress paths will have different stress, strain and strength properties. Understanding the stress-strain re-
lationship under special stress paths such as lateral unloading is of great significance to the in-depth
study of soil constitutive models and engineering design of foundation pit excavation. A stress-controlled
triaxial apparatus was used to carry out lateral unloading triaxial consolidation drainage shear tests on a
remodeled sample of silty clay in a certain engineering in Nanjing under the condition of K, consolida-
tion, and the effect of dry density under the lateral unloading path was studied. The influence laws of
the stress, strain and strength characteristics of silty clay are established. An empirical formula for the
change of the internal friction angle of the soil due to the change of dry density is established, and an
empirical formula for the lateral strain of the soil under the condition of lateral unloading is proposed. A
method for estimating the ultimate displacement of the retaining structure of a foundation pit based on the
proposed formula is proposed.
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Tab. 1 Basic physical property indexes of mixed soil
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Fig. 1 Relationship between (o, — ;) and &, of soils with different dry densities
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Tab. 3 Shear strength index of test soil samples
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Fig. 2 Relationship between (o, — 0;) and dry density

during soil sample failure
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Fig. 3 Intensity envelope plot of soils with different dry densities
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Tab.4 Apparent friction angle under different

confining pressures
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/(g em™) 50 100 200 300
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1.42 39. 18 31.8 30.71  29.15
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Fig. 4 Relationship between apparent friction angle and dry

density under different confining pressures
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Tab. 5 Lateral strain during specimen failure

7R [Fl ./ kPa

/(g+em™) 50 100 200 300
1.27 7.55 7.40 7.27 7.21
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Tab. 6 Fitting parameter values corresponding to

different confining pressures
& o, /kPa
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