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Construction of a rapid evaluation system for rock slope stability and its application

HE Xiaohei'
(1. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology,
Nanchang, Jiangxi 330013, China; 2. School of Water Resources & Environmental Engineering,
East China University of Technology, Nanchang, Jiangxi 330013, China)

Abstract:In view of the lack of fast quantitative evaluation method for slope stability at present, the FLAC
strength reduction method was used to calculate the stability coefficient of 24 slopes with different slope heights,
slope angles and rock mass quality grades. Based on the calculation results, the contour map of stability
coefficient was drawn, which was the inquiry system of slope stability coefficient to be constructed. Then, the
slope stability coefficient can quickly be inquired using the inquiry system under the condition of known slope
height, slope angle and rock mass quality grade to evaluate the slope stability. This method will achieve the goal
of rational quantitative and rapid evaluation of slope stability. The results of some slope stability evaluation cases
using the slope stability coefficient inquiry system showed that the slope stability evaluated by the inquiry system
is basically consistent with that evaluated by scholars using complex evaluation methods, indicating that it is
feasible to use the slope stability coefficient inquiry system to evaluate slope stability.

Keywords : rock slope; stability coefficient; FLAC strength reduction method; rock mass quality grade; inquiry system
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Fig. 1

Slope model from CAD software



- 108 -

=
>
7

DiE

YA 2R G A Al B R T 2019 4

E2 B FLAC E1ihiEiEs

B, A3 A T i S AR 2OIR A5 ) 5 1y 748 1 1 4n 1] 3 B
N, 1.29 B R izih 3 R e v R B

i 3% % 50 m 100 m . 200 m 300 m FIHE M 15°,
30° .45° .60° .75° 90° 4 11 24 A i1 AR T 1) R
REOTREZEIRWAR 2, R 2 ATH BEE IR RO,
oo Pk 2 BOZ W0/ D 5 BE A AR 01 OR AR 8 T R AL

2 HEGINARLBNFREERY
Table 2 Stability coefficients of different types of slopes

; oy Fa it R A
Fig.2 Slope model from FLAC " (°) 1% 1% 2 V% v
50 15 26.13  21.50  15.85  9.13 3.53
0. 1, BHCA A B ) 22 S RO BUE LK 1, 50 30 18.71  15.38  11.47  6.48 2.38
50 45 15.56  12.81 9.6 5.33 1.88
®1 TERERINEGHNENFESH 50 60 12.98  10.68 8.02  4.41 1.53
Table 1 Physical and mechanical parameters of rock mass 50 75 10. 57 8.69 6.56 3.6 1.24
50 90 7. 66 6.29 4.73 2.6 0.93
with different quality levels 100 15 18.41  15.03  10.92  6.56 2.76
. ARERE S RN WEHM BEEE ki 100 30 12.34 10.13 7.44 4.34 1.71
o/ (kgem™)  C/kPa @/(°) E/GPa . 100 45 9.77 8. 02 5.94 3.4 1.29
100 60 7.88 6. 48 4.81 2.74 1.02
I 2 800 2500 65 3 015 100 75 6.29 516  3.84 217  0.80
|| 2 700 2 000 60 30 0.20 100 90 4.53 3.71 2.74  1.58 0.59
m 2 600 1 500 50 20 0.25 200 15 14.80  12.04 8.6 5.35 2.38
200 30 8. 84 7.22 5.23  3.15 1.33
N 2 400 700 39 6 0.30 200 45 6. 67 5.47 3.98  2.35 0. 96
\ 2 000 160 23 1 0.40 200 60 5.33 4.36 3.20 1.87 0.74
200 75 4.23 3.47 2.54  1.49 0.58
200 90 2.92 2.39 .74 1.03 0. 40
3 HEER 300 15 13.45  10.95 7.79  4.92 2.25
300 30 7.52 6. 13 441 2.71 1.18
A FLAC™ 55 B P70 e 118 R ) 3% & S IR 36 £ 300 45 5.53 4.51 3.27 1.9 0.83
o . " 300 60 4.30 3.51 2.54  1.53 0.62
ANEE R HL ) S S8 R R e v R B, KIS 300 75 334 ) 73 Los 118 0.47
100 m, 35 £ 45° 0 &F 3% A 6], 24 55 R 5% B T &) 1. 29 300 90 2.16 1.78 L.31 077 0.30

FLAC®?3.00

P HEUMA
21:50:13 Sat Apr 27 2019

ity ek

X: 1250e+002  X: 0.000

Y: 1.000e+001  Y: 0.000

7:7.500e+001  Z: 0.000

KE:7.013¢+002 HMARE: 1
BE: 22.500

BY A A 4R I
TRRAEEL = 0.000e+000
BB

2.085 9¢-006~1.000 0e-002
1.000 0e-002~2.000 0e-002
2.000 0e-002~3.000 0e-002
3.000 0e-002~4.000 0e-002
4.000 0e-002~5.000 0e-002
5.000 0e-002~6.000 0e-002
6.000 0e-002~7.000 0e-002
7.000 0e-002~7.696 6e-002

[ BE=1.0e-002

&3

Iifs 534K 75 B 14

WHEEEEET

SHEEHE

Fig.3 Contour map of shear strain increment of slope under critical state
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Fig.4 Contour map of slope stability coefficient composed of Grade I rock mass
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Fig.5 Contour map of slope stability coefficient composed of Grade II rock mass
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Fig.6 Contour map of slope stability coefficient composed of Grade Il rock mass
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Fig.7 Contour map of slope stability coefficient composed of Grade IVrock mass

150

1
175 200 225

1 1
250 275 300 325 350

B E/m

B8 BmVHEAEAMHMBENRBREERYEFELE

Fig.8 Contour map of slope stability coefficient composed of Grade V rock mass
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