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Abstract

The slope stability of subgrade has an important influence on the road performance and safety. In
order to study the effect of honeycomb constraint system of subgrade slope stability, the paper es-
tablished the numerical model of slope stability analysis based on ANSYS, additional beehive con-
straint system before and after the contrast analysis of slope stability, and found when slope i = 1.5,
after additional beehive constraints, the stability of the slope coefficient increased by 4.7% - 5.9%;
when slope i = 1.0, the stability coefficient of slope increased by 15.8% - 20% after honeycomb con-
straint was added. Therefore, when the slope angle is small, that is, when the slope is steep, the sta-
bility of the slope can be significantly improved by adding honeycomb system. At the same time, the
influence of rainfall and honeycomb structure size on slope stability was also studied. It was found
that rainfall had a negative impact on slope stability, and the stability was improved after adding
honeycomb. The height of the honeycomb system is positively correlated with the slope stability.
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Figure 1. Numerical calculation of model size
1. BEHTERBRT
Table 1. The model size
1. RBRT
To R RSP =1.5) TH B R = 1.0)
Hl1=2m, H2=2m Hl=2m, H2=2m
GK-1 GK-6
L1=10m,L2=15.15m L1=10m,L2=14.15m
Hl=4m H2=2m Hl=4m H2=2m
GK-2 GK-7
L1=10m,L2=18.15m L1=10m,L2=16.15m
Hl=6m,H2=2m Hl=6m,H2=2m
GK-3 GK-8
L1=10m,L2=21.15m L1=10m,L2=18.15m
HI=8m,H2=2m HI=8m,H2=2m
GK-4 GK-9
L1=10m,L2=24.15m L1=10m,L2=20.15m
HI=10m, H2=2m HI=10m, H2=2m
GK-5 GK-10
L1=10m,L2=27.15m L1=10m,L2=22.15m
Table 2. Material parameters
= 2. MRIEH
P (Kg/m®) FAEAEL(MPa) AL Hi % 71 (KPa) WS
5E-"
1800 40 0.35 30 28
51 (mm) PP (MPa) HEL 7N
ics
150 750 0.3
K% (mm) H/&(mm) A5 B (GPa) PEp 7N e
it
800 14 210 0.34
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Figure 2. Finite element model
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Figure 3. The sliding surface of a slope when it becomes unstable
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Figure 4. Relationship between subgrade slope stability and subgrade height
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Figure 5. Slope instability sliding surface with honeycomb system
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Figure 6. The relationship between subgrade slope stability and subgrade height with honeycomb system
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Figure 7. Influence of honeycomb restraint system on slope stability
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Figure 8. Influence of honeycomb restraint system on slope deformation (GK-1)
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Figure 9. Influence of honeycomb restraint system on slope deformation (GK-2)
9. #EEARRGIDIK TR AIFM(GK-2)
436 +ARTHE

DOI: 10.12677/hjce.2019.82050


https://doi.org/10.12677/hjce.2019.82050

OMNMoO VU HOATENNNNN©OM®O®M®QI O S
O O =« = N N O M < < 1D D W O MNNTMNOWOWO O
0.0 T
——EiEM —.—TEW
£ -3.0 3
£ £
§ 6.0 §
z Ry
-] 90 -]
——HiH —m— T
120
! B R THEE LR /m ' B R P /m
(a) BEMEER (b) B FREER

Figure 10. Influence of honeycomb restraint system on slope deformation (GK-3)
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Figure 11. Influence of honeycomb restraint system on slope deformation (GK-4)
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Figure 12. Influence of honeycomb restraint system on slope deformation (GK-5)
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Figure 13. Influence of honeycomb restraint system on slope deformation (GK-6)
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Figure 14. Influence of honeycomb restraint system on slope deformation (GK-7)
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Figure 15. Influence of honeycomb restraint system on slope deformation (GK-8)
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Figure 16. Influence of honeycomb restraint system on slope deformation (GK-9)
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Figure 17. Influence of honeycomb restraint system on slope deformation (GK-10)
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Table 3. Material parameters of subgrade soil soaked in water
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Table 4. Slope stability coefficient of soil-soaked subgrade
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Figure 18. Slope instability sliding surface under different conditions
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Figure 19. Slope instability sliding surface at different honeycomb heights
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Figure 20. Relationship between slope stability coefficient and honeycomb height
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