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Analysis of Stability of Open Slope under Blasting Load

ZHOU Hou-you' ,CHI En-an® ,QUYANG Tian-yun® ,YU Hai-kuo> ,GAO Zheng-hua'
(1. Guizhou Hifhway Engineering Group Co. ,Ltd. ,Guiyang 550008 China;
2. Poly Union Group Corporation , Guiyang 550002 , China ;3. Guizhou XinLian Blasting
Engineering Group Co. ,Ltd. ,Guiyang 550002, China ;4. Department of Mechanics and
Civil Engineering, China University of Mining and Technology , Beijing 100083, China)

Abstract: The stability of open pit slope is greatly affected by blasting vibration. In order to further analyze and
study the stability characteristics of open pit slope under blasting vibration, the static stability of open pit slope is an-
alyzedand the displacement,stress and static safety factor of slope under static conditions are obtained. On the basis
of static calculation, the dynamic response characteristics of the slope under blasting vibration are calculated, and
then the response characteristics such as displacement, stress and dynamic safety coefficient of the slope under blas-
ting load are obtained,which can be used to analyze the stable state of the slope under blasting action. By using AN-
SYS finite element software , strength reduction method is used to analyze the stable state of the open slope under stat-
ic and dynamic load. The safety factor under the dead weight of the slope is 1. 66, which is in a stable state. The safe-
ty coefficients of the slope under different blasting loads are 1.46,1.5,1.56 and 1. 62 respectively, decreaseingby
2.4% ~12% under the static condition. Through the relation between safety factor and horizontal radial vibration ve-
locity , it is deduced that the safety vibration velocity of the south side slope is 10.64 c¢m/s and the critical vibration
velocity is 13.16 cm/s.
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Fig. 1 The schematic diagram of small range
landslide at south slope of Biesikuduke Mine
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Table 1 The physical and mechanics parameters

ﬁ’fﬁ %'%i%/ ks *ﬁf/ REgE A/
2.5 34.8 0.23 0.32 30
(3) AT B ST
MR 91 30 122 AR v 88 KM e 5 5 ) v A, A

F ANSYS # i AR A T 3 e MU S #T
SKFH D-P O AR ), 3 B oe STl 8 W A
PLANES?2 , XiJ 71 3 A5 74 4y ) 41 S 1A it for 249 58, 79 00 31
PRI NE, B EH 7 A B, M B %
IR CE R A B JIE, i3 LT
RIS 53, WA 3 s,

ANSYS

R16.0

(a ) L H RN =

(a) Cloud image of horizontal displacement of slope rock mass
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Fig. 3 Schematic diagram of geometric model and meshing
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(b) Cloud image of plastic deformation of slope rock mass
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Fig. 4 Displacement diagram and stress cloud map when the reduction coefficient is 1.2
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(a) Cloud image of horizontal displacement of slope rock mass
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Fig. 5 Displacement diagram and stress cloud map when the reduction coefficient is 1.4
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(b) Cloud image of plastic deformation of slope rock mass
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(a) Cloud image of horizontal displacement of slope rock mass
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(b) Cloud image of plastic deformation of slope rock mass
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Fig. 6 Displacement diagram and stress cloud map when the reduction coefficient is 1.6
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(a) Cloud image of horizontal displacement of slope rock mass
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(b) Cloud image of plastic deformation of slope rock mass
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Fig. 7 Displacement diagram and stress cloud map when the reduction coefficient is 1. 64
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(a) Cloud image of horizontal displacement of slope rock mass
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(b) Cloud image of plastic deformation of slope rock mass
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Fig. 8 Displacement diagram and stress cloud map when the reduction coefficient is 1. 66
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Table 2 Parameters of different blasting vibration intensity
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Fig. 9 Time history curve of vibration velocity and acceleration(v =5.62 c¢m/s)
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Fig. 10 Time history curve of vibration velocity and acceleration(v =4.47 cm/s)
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