H46% H 1M # L+ T B % WMk Vol46 No.11
2024 4 11 H Chinese Journal of Geotechnical Engineering Nov. 2024

DOI: 10.11779/CJGE20230753

ETHERHEIEN 17 RE Fudii = 4R IR
FEESNE

Akt i, EMC TEHEML & OF!, RKES
(1. BB RS EARERFIZERG, 280 &8 230009; 2. FANSER D8 L LA A A PR A R &80 10 22 4 5 i X L S0l =2,
L 2430005 3. WK T B TR LA AR SR, WL Tk 3151000

. JTRA B = 4iRa s T TR T AU B S A EE B ORI RE N P AT 5. H A SE24 Mohr-Coulomb 5 5
SRR TR A IR BV, AREHERf WS A R SR B 2k S AR 2R M A AR IRFIE, THESE Rl TORSF . T —
iR 525535 Mohr-Coulomb 53 5 22 B8 AXH M 2524 Mohr-Coulomb 53 22485, @i #igig i b e 15046, b
B R B 28U TR R 5280 P B A D I 5 T LS 23 AT T AR A o FEEEER b, K2 5 %520 Mohr-Coulomb 5 /% 2
HOERE T TAE RN B E R BR- TSk 25 G, R T —hoRE T A3k 18 T 1 I 73 90 Af 4 o3 = AR e M 2y
Jiike HARMZ TGRS O T AHENE, & TR TR . 5% #5520 Mohr-Coulomb 58 % 2441
Lb, 7 R et R R E WK, DR N TR B R A R R AR e MV, ROCREEAR, JRRE TR
AR IR R AR, MR S T, nDAA B TR R IR i S %

KEEE: AU S4ERRsEtE; WRFR-PET FaEi &% Hoek-Brown SREHEN; %5524 Mohr-Coulomb 3% /%
FESES: TU4ST XERFRIRAS: A XERS: 1000-4548(2024)11-2265-10

EZ BN AHR(1980— ), B, LBUSITA, Bl#EE, EEMNIE LTI B FE TAE . E-mail: lukunlin@hfut.edu.cn.

Three-dimensional limit equilibrium method for rock slopes by constructing
normal stress distribution over sliding surface and its application
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Abstract: The researches on the three-dimensional stability of rock slopes are of important theoretical significance and
engineering application prospect. The conventional equivalent Mohr-Coulomb strength parameters used to analyze the stability
of rock slopes cannot accurately reflect the nonlinear distribution of strength envelope of rock mass, resulting in conservative
results. A point-by-point equivalent Mohr-Coulomb strength parameter is proposed to replace the conventional equivalent
Mohr-Coulomb strength parameters. By constructing the normal stress distribution over the sliding surface, the equivalent
cohesion and internal friction angle of the sliding surface change point-by-point with the normal stress distribution over the
sliding surface. On this basis, a three-dimensional stability analysis method for rock slopes is proposed by combining the
point-by-point equivalent Mohr-Coulomb strength parameter and the limit equilibrium method based on constructing the
normal stress distribution over the sliding surface. Some examples show that the proposed method is correct and suitable for
any spatial sliding surface shape. Compared with the conventional equivalent Mohr-Coulomb strength parameters, the stability
coefficient obtained by the proposed method is lower. The method has successfully applied to a practical project and achieved
good results. The results are reliable, and the calculation process is simple and easy to program, which can provide a theoretical

reference for the stability evaluation of rock slope engineering.
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Table 2 Material parameters of rock mass
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Table 3 Calculated results of stability coefficient of example 1
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Table 5 Calculated results of stability coefficient of example 2
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Table 6 Calculated results of stability coefficient of example 3
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M5 Hoek SV 1245 21 L4524 M-C 5 B2 HE
IR /1 c=46.25 kPa PN BEHEf 9=19.78° . 435K
32 RA520 M-C VR ILSE 30 M-C TH BRI Ra e

*8 B4 REMRBITEER
Table 8 Calculated results of stability coefficient of example 4
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Fig. 12 Stability coefficient corresponding to different normal

stress distributions
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Fig. 14 Computational model for three-dimensional slope
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Table 9 Material parameters of rock mass

S JiNgIE]
HEy/(KN-m?) 28.0
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o 0.0733
s 1.4X10°
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Table 10 Calculated results of stability coefficient of landslide area
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Fig. 16 Distribution of normal stress of sliding surface
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