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Stability analysis of broken rock slope based on Voronoi joint net model
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Abstract; Rock mass structure is the key factor controlling the slope stability which should not be ignored no
matter which method is used to evaluate slope stability. On the basis of introducing Voronoi model, FEM
model with Voronoi joint net is built up for the broken rock slope, and thus the stability status and failure
mechanism is analyzed by using FEM shear strength reduction method, in the meantime, FEM model under
the assumed condition of homogeneous medium for the broken slope is also reviewed. The results show that the
Voronoi joint model is more sensitive to the change of slope than the homogeneous model. The simulation
results of the same slope with the uniform continuous medium model and the Voronoi joint model are not very
different. Voronoi joint model of maximum displacement was first start from the top, then along the slope
surface slope toe development within certain depth range, and homogeneous model first maximum displacement
in the slope foot, then inside the slope formed from bottom to top through the circular failure surface . Also,
some questions about the application of Voronoi joint net for the broken slope are discussed.
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Fig.2 Voronoi joint net

Voronoi 7 3 [§] () A= B H B 5538 1 ¥ 5] 4 A6 A
PN (e zs 1)) 7 — RPN R 7 AR, RTE IR
I3 22 g CRRIE A 38 2o — 52 5 A 2 ) Voronoi [ £
PG o A 0 22 35000 A F 00 AN B0 R AT e A



.36 - F= o BE A BT Voronoi T BRRL Y 1 RS 10 WA E PE AT

2018 4F

AR/ SN PR 0 ok R
1.3 Voronoi 7 B U 75 25 & T 72 o 19 17 FH

JLE Voronoi Y 78 VF £ 413k 453 2] T 712 1Y I
FABAE A TR A B AT 30 H Ao ik IR A
BRo SCmk'” 8% Voronoi FJE i it 2 1A 9 JL T ) 42 2
T T SCHk ™ DU SR JFH 2 A5 ) B B R 5 T
BELE XU I SR R 80y e i i L KT
PFC FERL, BRULZ AN, M A WL 3 3 228 R 7R 45
1 5T o

TR 23 235 ) kB ik A 4 45 4 S 4R TR 22 L 5 R TR K
RIE PR RO, P A Voronoi 8] BE 8 %5 47 b
R IR ZLAE PRI RRAE AR, TS0 b iR 25 0 11
L 0 53 A R B B R /N A A I8 M v ) AR B
HOTE—E R LI 20 T AL 1 . R, %
BRI P 2 0 X R 2R AR 30 3 it B 1 DA AT LA
— FE 5,

RS AP b 366 o A B TR AR R A
SR AR S A AT Ak B O, SR T 3 R Ak B Oy v AR A
B0, R X TR A Y R [R)  PF A A R 2
B2 52 DE A 25 58, A 46 A 14 0L 7 1% AR 3 R 1 SR
7 R B AW R RS SE R AE . BT AR SCHLKE
Voronoi 7 B A 5| A2 25 1 38 0 b, L5 3
Jo A R AT X A AT

2 EF Voronoi THEHEMPYER S HIKIRTE

4 53 #r

RS E TR WA RSk, BE&E A K.
BRI AT TR AR AN BT R 18 B R R A R T Y i
WOk L i e Mt B TR A AE W e A R
R R ) R A M T A A AR L X R R R i B Y
FeE M ) B g 58 o An)n e B DU I B N A AR R —
TR B T Wl B AR R R 2 AR L H R T
SLA R T AR M R IF Y 3 B R X e T A T [
PR A A P 43 B AR [ 5 4 6 e, TR T 30 3 Y 2R AR PL
PRI T AR5 AH X 35820

WEBLA R Y M AR N & — R it fE o
A P 1 0L T 08 R K 5 44 TR P BY U] 2R S50 I AR B 4k
FFH N R o AN BhFs & DR 2R 2 in 3 3 1 v
SIS a N ¥ B -¥ N B RS e
X R LA AT T ) PSS RUURD B 40 o0 A, 45 2R
FEUR TR LA T I 00 8 IR I AN 2 — 1> R ] ) % A 1 IR
LR 2 — A R SR IR R W R DL BB Y
T A IR R . BR b A, DL R £ B0 24 3 3% TF

ST SEBR AR P YT B S B Ak B v i s A
FH XA AT RE 5 306 3 3 e e IR i R A
2.1 Voronoi 73 B RUA [R T

Voronoi 7 3 X 2% 1) A= BCANHT T iR, i T iR 245 B
T H AR SR AN AT RN FLIU Y PR I AR AR e SR AN B U
NGRS I R T S N AT a o1 N 1 by A N 2
HEEADUIE 157 3 0 2 I, DA B A T AR 1) A B i (%5 )
BT R ke AR R AL A B R AR, LA B S
SEPREETRY H A (B 3) o [RIE, Jy 1 Ao B 0L DX 3 R
ST Voronoi 75 B A% A2 1Y 52 0, B S TR BRI
0 N BENL ™ A X 50 40 A 19 Fh 7 5, A2 B Voronoi
PET I P2 3 AP 0 S T AT 38T, 15 3] A 2 1 B %
A,

XPARE R AU X AT B Ak B, 7R BT A T B
(Voronoi "y Z2 31 IE 130 ) HBAE Ry B 50 i1 5 (0 L Aili | 4%
BRI AR BT
2.2 BRI RS

TR RLA BB B 20 m m N =& R
GeAR D, 52 KA T A A5 S, 3 T K COF ) B2
20 m A ARBERE AN R T 1) 25 44 TR R U0 5 B AR 2
70 ~90 em [ AR B S5 1 45 4, L S5 48 T — ik
sk, JC R, R R 55 KR ( B IRAE . iz
Y AR BEIR Jr 2 R R e Ve, N T R PR DT
A H R G G nY Y 51 i S A e W i W KR
VESEAUEAT - A AT b 3, AN 25 JE O v iy 7 3 5
K H Voronoi 5 BRI AL, I K DL 2 5 B 2 B DL
PO ) B IN  #R  BEAULA AL, — 2 L B
45°, 55 — 2 30 W B FE Sy 40°, 4 E AL (0 B4 RE AR [ o
K4 & 3 43 k)% . Voronoi 5 ¥ AU A FR G B (74
S AR R 3 B AN ], i DL R R — 43 Ol 4501
HERYE ), Hort Voronoi 5 2 BT 43 % (9 715 B % & Ry P9 i
kIt

T % :':7*5
£ e
s jeadt N
o g
- S s

3 ®EZLE A Voronoi FEHRTEE
Fig.3 FEM model with Voronoi joint net
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Fig.4 FEM model under the assumed condition

of homogeneous medium
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Table 1 Parameters of broken rock mass

/ CRy ALY
HH (M%_Ti Ly T e i
1 0.025 500 0.28 0
2 0.027 8 000 0.25 0.3
o MR T PR JEE $52 £ RARNE T RN
/MPa /(°) /MPa BERES/(°)
0.08 28 0.08 28
2 0.4 41 / /
R2 DERUEGETEIZFSH
Table 2 Mechanical parameters for join
S braksRE,  HEmNE M RE, RS NEEM
PR MPa (MParm') (MParm')  /MPa /(%)
1 0 8 000 1 000 0. 008 24
2 0.002 10 000 2 000 0.003 33
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Fig.5 Maximum shear strain of uniform material
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Fig.6 Maximum shear strain of Voronoi joint model
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Fig.7 Maximum shear strain of uniform material
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Fig.8 Maximum shear strain of Voronoi joint model
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