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Abstract: In order to analyse the stability of weathering layer of rock slope having soil-like characteristics,
the existing log-spiral method is modified based on the limit equilibrium principle. Considering the general
stability of bedrock, the corresponding weathering layer stability analysis and calculation model is established
by using the improved log-spiral method. This model can obtain the implicit function equation for evaluating
the safety factor of weathering layer stability, which includes the influencing factors such as the geometric
shape parameters of weathered layer and the mechanical characteristic parameters of rock and soil. Then, the
value of safety factor can be calculated and the critical slip surface can be obtained through the compilation
and operation of MATLAB program. Through single adjustment of geometric shape parameters and
geotechnical characteristic parameters, the stability of weathering layer under 3 working conditions is
comparatively analysed. The result shows that (1) when the angle of the bedrock slope is large and not less

than the slope angle, the change of the bedrock slope angle has little influence on the stability of weathering
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layer; (2) with the increase of the cohesion of weathering layer rock and soil, the decrease of the bedrock
slope angle is beneficial to improve the stability of weathering layer; (3) when the width of the weathering
layer at the top slope and the bedrock slope angle are small, the destruction of the weathering layer of rock
slope is more likely to be translational failure, at this time, the critical slip surface will be differently closer to
the bedrock slope surface in the upper and lower parts; (4) when the width of weathering layer at the slope
top and the bedrock slope angle increase to certain values, the stability of the weathering layer will not be
affected by the existence of bedrock slope, it is consistent with the situation when the critical slip surface of
general slope loses stability. Additionally, the effect of tensile crack can obviously reduce the stability of

weathering layers. The result can be used for analyzing the stability of the weathered layer of rock slopes

under different parameter conditions, and provide a reliable theoretical basis for whether the weathered layer

needs to be reinforced.
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Fig.1 Schematic diagram of weathering layer of rock slope
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Fig. 2 Force analysis of weathered layer of rock slope
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condition (3) need to be met
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Tab.1 Comparison of safety factors obtained from proposed method and double-wedge method

a=5° w,=55° w, =60° @, =65°
H=10.0 m H; =2.0m H; =3.0m H =2.0m H;=3.0m H; =2.0m H;=3.0m
7/:17.3I<N/m3 M, M, M, M, M, M, M, M, M, M, M, M,
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¢=30° 0. 945 0.987 0.919 0.823 0.976 0. 848 1. 020 0. 807 1. 094 0.814 1. 176 0. 807
c¢=3.0 kPa 0.572 0.601 0.571 0. 545 0. 659 0. 548 0.727 0. 545 0.780 0. 545 0.873 0. 545
¢=6.0 kPa 0.814 0. 869 0.773 0.715 0. 831 0. 740 0. 868 0. 696 0.934 0.706 0.998 0. 696
¢=10.0 kPa 1. 096 1.226 0.971 0.943 1. 050 0. 998 1.037 0. 882 1.132 0.918 1171 0. 868
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Fig. 5 Influence of geometric parameters on FS in different cases
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Fig. 6 Influence of rock-soil mechanical characteristic parameters on FS in different cases
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