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Mechanical properties and generalized Duncan-Chang model for granite
residual soils using borehole shear tests
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Sciences, Beijing 100049, China)

Abstract: Granite residual soil, as the weathering product of near-surface granite, is widely distributed in the southeast coastal
areas of China. In order to study the influences of weathering degree on the in-situ mechanical properties of granite residual soil,
the borehole shear tests are carried out for the residual soil along the depth of foundation pit. The in-situ stress-strian curves
under different normal stresses and parameters of the Duncan-Chang model are obtained. Then, the regression relationships
between the five model parameters and the weathering degree index represented by the gravel content are determined.
According to the Duncan-Chang model, the stress-strain curves of residual soil with different weathering degrees are predicted
and compared with the measured data. The results show that the grain compositions of residual soil are significantly correlated
with the depth of soil layers. The stress-strain curves obtained by the borehole shear tests show the characteristics of
strain-hardening deformation. According to the stress-strain relationship of in-situ tests, the parameters of the generalized
Duncan-Chang model, including cohesion c, internal friction angle ¢ , stress failure ratio Rrand fitting parameters K and n, can
be deduced effectively. Through regression analysis, the parameters can be fitted by the corresponding functions for the gravel
content. The stress-strain curves calculated by the modified model are in good agreement with the experimental results, which
shows that the generalized Duncan-Chang model can reasonably describe the in-situ mechanical behavior of granite residual
soil. This study extends the applicability of the Duncan-Chang constitutive model.
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Table 1 Basic physical and mechanical properties of soil
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R /m B G plgcm?) o % W% BBRR/Y%  BBIEfRE /(10 m-s) GI%
3.8 2.73 1.75 0.74 26.7 48.3 27.2 21.1 7.12 17.3
5.6 2.72 1.75 0.77 26.4 44.8 25.5 19.3 5.17 16.5
7.0 2.71 1.78 0.78 27.0 47.9 24.5 23.4 5.32 19.0
8.0 2.73 1.81 0.75 304 50.2 24.2 26.0 5.01 18.9
9.2 2.73 1.75 0.84 26.7 48.5 27.1 21.1 5.12 19.9
10.0 2.72 1.75 0.77 26.4 44.8 25.5 19.3 4.97 19.4
11.0 2.71 1.77 0.80 28.1 45.2 25.2 20.0 4.50 20.5
12.2 2.71 1.78 0.78 27.0 48.2 24.1 24.1 3.92 20.7
13.2 2.73 1.81 0.75 304 50.1 24.2 25.9 4.01 22.5
15.0 2.73 1.75 0.84 26.7 48.4 27.3 21.1 3.42 23.8
16.2 2.72 1.75 0.77 26.4 44.3 25.5 18.8 3.17 24.6
18.2 2.71 1,78 0.78 27.0 48.0 24.5 23.5 3.32 24.5
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Fig. 1 Results of mineral composition and grain size of granite

residual soil in Xiamen
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