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ok ST i EEW} RN NEEA
E/GPa (KN'm™) c/kPa 0/(°)
IV &k 1.90 0300 27 400 30.96
IV ik 250 0300 27 600 34,99
I,k 5.50 0275 27 900 45.57
[[[FEZRZS 10.50 0.250 27 1500 46.94
Ak 23.50 0.225 27 2000 53.47
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Table 7 Values of the discontinuity mechanics parameters of
left bank shoulder slope of Jinping I Hydropower
Station
R
Ky/(GPa'm™)

Pl B NEEESA
K/(GPa'm™) c/kPa /(%)
FEEEH KX 6.0 6.0 20.0 16.7

W2 4.0 4.0 20.0 16.7

W) 5.0 5.0 20.0 16.7
W)z 5.0 5.0 20.0 16.7
W)zt 5.0 5.0 20.0 16.7
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Fig. 9 Displacement cloud maps of natural slope (a) and

excavation slope (b) considering determining

discontinuities
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X AE P AEWTZ 00 55 HH TR T 2 A, I E R

Fafg i R EREA K X SW2 fio 4. AR5
BRAUL 45 R 5 s A1 5 450 Rk e 4R 0T B g A8
— 2K, Ud A A5 S 0 A e 5 A T 3 S 11
WER I, RTAE IR 1 AF 5 BEAILSS #4 1 90 245 X6 25 o
R E MR R

(2) B M Fo R ALLE M) & F 383 AS T 5T

S VTR B —GOK Ll AT A PP I Y
PRALRY T AR ST PR}, RS54 SOk [39-41] LA RARYE
S 45 e T AT 1 100 0 T B 45 A T LA S B0 AE,
ZEA I 3 B AL BRALRLE B A T s R 1800 ~
1950 m 2 [A], 7 R PR A 3R J1HL 20 kPa, NEEIE A
L 21.8°, MBS EGE I HRHENER 8 s,
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Table 8 Statistical characteristics of the geometry

AH5 BiiHRFAE Hiftin R paEsi
1 fiiff1/(°) 48.17 1127 A
K /m 2621 332 FIRE
fiiff1/(°) 61.26 8.11 SRR
2 i /m 2.50 033 EA
; 1HiAf/(°) 59.05 5.99 A&
W /m 2.49 0.37 EA
fHiff/(°) 70.01 11.30 2%
! B /m 3.07 1.62 ER

TE 2 LR 5 P 45 F) T 30 B AR AR g Stk 1, [ st
B, 4 A BEAIL T R 2B 58 O I e e M
M) o 38 3 AL % P4 TAT IO 26 A5 481 1k, 43 S R 4R34
PRI 3 BEHLAE BT 100 41N R DEN R, 9%
Ja PEAT R R T, TR A R A& 10 IR .
M 10a AT L H: KERIE 100 41 DFN #E [ i
PeRsow RBURRAE. T/ ME L VI E bR 22 5301
9 1.182,0.932, 1.098 H1 0.042, X % [EHf E M 2544
AT A0 304 (R AR 2R BT R0, B ML TS B S B 1 SR 0 3
R g m AN, B e KR TO00 T8N E .
ME 10b AT RAE H: FEHAZ 3 T4, 100 41 DFN
BT i 3 R R B B KB /M L T3 {E A
FRUEZEAF524 0.900, 0.544, 0.713 F1 0.083, I H A
S IRLLEE BN T 25 B e A M T A F T AR
FE A, U B BEAIL Y PR A T B T A R o i
PleRa e PR e o

S TR WM 5 R R PSS A AR R A
PR E MR/ W s SR E AT X L, #E 100 4 DFN A AL
YRR IR E RS N e PSS M T A T AR
FE BT 2 4> DFN i3, i3l 67 7% = B K
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Probabilistic stability analysis of rock slopes with coupled determining and
random discontinuities
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Abstract: [Objective] Stability analysis of rock slopes is crucial for ensuring the normal construction and safe
operation of engineering facilities. Instability of slopes can cause severe casualties and economic losses. The
widespread presence of determining and random discontinuities within rock slopes leads to rock mass discontinuity
and heterogeneity, significantly affecting slope stability, deformation characteristics, and failure modes. Therefore,
studying the development characteristics of discontinuities and their influence on slope stability is vital for slope
protection and disaster prevention. However, existing studies rarely consider both determining discontinuities and
random discontinuity networks when constructing rock slope models for probabilistic stability analysis and failure
mechanisms. [Methods] In this study, a three-dimensional numerical slope model was constructed using Rhino
software. The discrete fracture network (DFN) model was applied to generate both determining and random
discontinuity networks based on field discontinuity data. A coupling analysis model for random discontinuities was
then developed by integrating the slope model and discontinuity networks via 3DEC software. A probabilistic
stability analysis method was proposed to analyze the effects of random discontinuities on slope stability. Finally,
the proposed method was demonstrated using a simplified rock slope model to assess the impact of random
discontinuity networks on slope stability, along with a probabilistic stability analysis of the left bank shoulder slope
of the Jinping I Hydropower Station under natural and excavated slope conditions. [Results] The results indicate that
(1) The proposed method effectively and accurately simulates both the deterministic and random discontinuity
networks, as well as coupling the discontinuity network with the rock slope model. (2) The probabilistic distribution
of the slope stability coefficient can be obtained, and the results are more comprehensive and aligned with
engineering practice. (3) The random discontinuity network has a greater impact on slope stability under excavated
slope conditions and alters the failure path and instability mechanism of the rock slope. [Conclusion] The research
results provide references for excavation and support schemes for rock slopes in engineering practice and offer a
theoretical basis for geological disaster prevention and control.

Key words: rock slope; random discontinuity; network simulation; determining discontinuity; probabilistic
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