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Study on slaking stability of excavated high slope of argillaceous soft rock
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Abstract: The slaking stability of an excavated high slope of argillaceous soft rock is systematically studied. Based on the laboratory test results of
undisturbed sample, the special mechanical characteristics are analyzed. The Bishop’ s circular arc analysis is used to calculate the overall stability
of slope in the natural state, residual shear strength state, as well as slaking state. According to the coefficients of Duncan model gained by labora-
tory tests, the nonlinear stress strain characteristics of the excavated high slope under different stress state is studied by finite element method.
Moreover, strengthened slope is calculated and analyzed using homologous model and coefficients. The results reveal that it is identical with the
slope in the real state. The conclusion can be drawn that the strength attenuation due to rainfall infiltration and decompression relaxation must be
taken into account in the design and analysis of argillaceous soft rock slope.
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Table 1 Physical indexes of soil
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@2 SERERFEmEE  27.5 2.76 1.92 1.51 45.6 0.8 97.1 26,8 42.9 16.2 0.043
® oifs JAL A R T e 24.4 2.77 1.97 1.58 42.9 0.76 92.3 267 42.0 15.3-0.15
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Table 2 Strength indexes under different test conditions
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Fig. 1 The comparison among slaking, natural and residual strength
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Fig. 2 Stress strain relationship of a typical sample
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Table 3  Safety factors for the work conditions

T [ 0 A2 B P4t R AR
X/m Y/m /m F ain
TH 1 65.0 61.0 79 1.258
TH2 67.0 51.0 87 1. 180
TH3 67.0 56.0 82 1. 151
T 4 62.0 62.0 76 0.751
L5 64.0 60.0 78 0. 682
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Fig.3 The slip line for slope No. 5
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Table 4  Parameters of Duncan model
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Fig. 4 Displacement distribution curves after excavation
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Fig.5 The displacement and stress level in the infiltrated slope
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Fig. 6 The calculation mesh in the strengthened slope
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Fig.7 The displacement and stress level in the strengthened slope
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