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Abstract

In order to study the influencing factors of slope safety factor, considering the cohesive force of
soil mass, internal friction angle, volume modulus, density, tensile strength and slope inclination,
FLAC3D finite difference software was used to calculate the slope safety factor. On the basis of ana-
lyzing the influence law of model mesh density on the calculation results, orthogonal test method
was used to analyze the calculation results. The sensitivity of factors affecting the safety factor of
slope is studied. The results show that cohesion, internal friction angle, density and slope inclina-
tion have significant effects on slope safety factor, and the degree of sensitivity is as follows from
large to small: cohesion, internal friction angle, density and slope inclination, and cohesion and
internal friction angle are positively correlated with safety factor, while slope inclination and den-
sity are negatively correlated with safety factor. The influence of volume modulus and tensile
strength on slope safety factor is not significant. The safety factor of the slope increased from 0.96
to 1.22 after the full length anchorage support, and the bolt support has a good effect on improving
the stability of the slope.
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Figure 1. Numerical model meshing
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Table 1. Physical and mechanical parameters of slope body
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Figure 2. Incremental shear strain versus factor of safety for models with different number of meshes
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Table 2. Level of slope factors
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Table 3. Orthogonal test protocol
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wgiy  EN W R R AR R w meFu
1 1(6) 1(1.0e")  1(0.5¢% 1(38) 1(16) 1 (1500) 1 0.87
2 1 2(1.0e%  2(1.0¢% 2 (45) 2 (20) 2 (2000) 2 0.78
3 1 3(1.0e%  3(1.5¢% 3 (51) 3 (24) 3 (2500) 3 0.74
4 2 (12) 1 1 2 2 3 3 0.94
5 2 2 2 3 1 1 1.19
6 2 3 3 1 1 2 2 1.04
7 3(24) 1 2 1 3 2 3 1.81
8 3 2 3 2 1 3 1 1.17
9 3 3 1 3 2 1 2 1.61
10 1 1 3 3 2 2 1 0.70
11 1 2 1 1 3 3 2 0.99
12 1 3 2 2 1 1 3 0.76
13 2 1 2 3 1 3 2 0.74
14 2 2 3 2 1 3 1.35
15 2 3 1 2 3 2 1 1.16
16 3 1 3 2 3 1 2 1.89
17 3 2 1 3 1 2 3 1.23
18 3 3 2 1 2 3 1 1.47
Table 4. Orthogonal test results
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K, 4.84 6.95 6.80 7.53 5.81 7.67 6.56
K, 6.42 6.71 6.75 6.70 6.85 6.72 7.05
Ks 9.18 6.78 6.89 6.21 7.78 6.05 6.83 G%zif#g
K? 2343 4830 46.24 56.70 33.76 5883 4303  C=232L
K? 41.22 45.02 4556 44.89 46.92 45.16 49.70
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S, 0.02
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=5 REMHE
SRR 2= J5 Al H YR 227 J7 F F Il 548 BEM
RN 1.61 2 0.805 178.89 Foos (2, 6) ™
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Figure 3. Relationship between the slope safety factor and the density of the soil and rock mass
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Figure 4. Relationship between slope safety factor and slope inclination angle
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Figure 5. Relationship between slope safety factor and cohesion and angle of internal friction
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Figure 6. Shear strain increment and safety factor of slope before and after anchor support
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