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Numerical simulation on sensitivity of mechanical parameters of open-pit

slope rock mass to final slope stability

MA Yuting,CHEN Junzhi, REN Chunfang, FENG Haotian,ZHANG Mengyuan
(Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650032, China)

Abstract: To study the influence of mechanical parameters of slope rock mass on the stability of the final slope,
an open-pit mine slope in Yunnan province was taken as the research object. Rock samples were collected to carry out
indoor rock mechanics experiments. The mechanical parameters of rock mass were calculated by Hoek-Brown
strength criterion reduction. The three-dimensional slope model was established by Midas GTS NX. The influence of
elastic modulus,Poisson’s ratio,cohesion,internal friction angle,and tensile strength of rock mass on the stability of
the final slope of an open-pit mine was studied by FLAC® software, to analyze the sensitivity of mechanical
parameters of rock mass on the stability of final slope of the open-pit mine. The results show that the cohesion and
internal friction angle of rock mass mechanical parameters accounts for a large proportion of the stability of open pit
end slope,and the elastic modulus,Poisson’s ratiosand tensile strength of rock mass have little effect on the stability
of open pit end slope. The research results provide a basis for subsequent slope stability research and have guiding
significance for slope disaster management and prevention.
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Fig. 1 Present situation of a mine in Yunnan

2 FEAELHENFRE

2.1 KR

e TR AR e PR 5T 45 B 43 A BC1E 1Y
J7Z A L B A 0k A e A i R R L 5
HR T A R AN TR G S 80 15 B85 ROOE A — B0 B I
T MEAR T H S I 75 Al R PR 7 2 5 E
ARG . X T R 07 = S 50 R B R R
738 56 3 iy 3% T B O B A L (H2 i T 5
SR B L R R B A A DR R R R B 3 A
R X — kM ARz, KRR, 4
Xof ik — PR, AT g s N ) A R i A O A
AW NS B ISR E A %S 500 iS
— 8 T IRk AR A R B T 2 2 80 DTl AT
PIE ST TR,

WG = /8 F 8 R B B 00 R AR
ARFEWT S M B2 S50 SRR . T8
PATC A N B A R [ b R 7 ATl bR o (DZ/T
0276. 2015) ) BT 6 K A0 ) B0 g 2 P Jot 52 36 A G
PRI MG AN [F) 9 2R BEAT A RE R N . i Tl ke
IR B RE At (I 2), AR Sk s B 22 1
Srl 12 L 1L, R EA R 50 mm, i E N
100 mm M 50 mm, FFilFE I TG 20 0 % HE A7 40
i B 0 AR T R Y 2L AR A R BT DA



4

Th 055 - FR R ) 2 B RO 2T TR M e R B A 97

2 HlERE

Fig. 2 Preparation of samples
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Fig. 3 Pressure test
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Fig. 5 Shear strength test
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Table 1 Experimental results of rock mechanics
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Fig. 6 Final slope model

Fig. 7 3D numerical simulation model diagram
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Table 2 The reduced rock mechanics parameter table

Ak F B /GPa HER /=4 #E R J) c/MPa WA o/ (O PUPLEE E / MPa
KA 2.74 0.31 0.47 23.51 0.43
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Table 3 Set the simulation parameter table
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Fig. 8 Calculation of slope safety factor based on table 2

parameters
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Fig. 9 Safety factor for elastic modulus only
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Fig. 10 Safety factor for Poisson’s ratio only
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Fig. 11 Safety factors when only cohesion changes
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Fig. 12 Safety factor for only changing internal friction angle
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Fig. 13 Safety factor for only changing tensile strength
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