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Stability analysis of high rock slope based on meticulous
description of complex structure

DU Peng-zhao', LIU Jian', HAN Zhi-giang*, XU Hua?

(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;
2. Sui-Yue Expressway Construction Manayement Office of Province, Wuhan 430050, China)

Abstract: In a numerical method for stability analysis of high rock slope, the analysis results will be influenced by the meticulous
extent of description for rock mass structure. However, it is difficult to model meticulously for complex jointed rock mass in finite
element method at present. In order to solve the problem, discontinuity network modeling and discrete element method(DEM) are
combined used in this essay. Based on statistic data and classification of discontinuity, the meticulous description of complex rock
mass structure is realized by network simulation program in UDEC. By means of constructing a fine geological model, strength
reduction method based on DEM is presented and applied to the stability analysis of a high slope of a hydropower station. Compared
the above results with LEM and general DEM, the numerical results show that the potential sliding surface and safety factor of slope
are reasonable, with the usage of meticulous description of complex rock mass structure. Consequently, it will provide a new
approach for analyzing the failure mode and stability of complex rock slopes.

Key words: rock slope; meticulous description; discrete elements; strength reduction method; stability analysis

UK RO, 22 v i B ) PR T PR s iy i

FE P il TR Il 52 22 Wl Ry i i2 3 &
HeARA MR s, JEAER) AR A

1 5 &
5 TG 05K T 4 e 1 S, 3k L/ e 2

T CL3E vy G 350 v LL R AR M DS oy T IRy 8
Y, VUK TRE L H ok 2, RUBSEOIGBOR,
I AR AR R E T ) R A SRR R 24 TR i
B E I REEOR R L W,

] G 0 X 52 81 9 i vy i R S T (K S
WIRAACK, DA b iE R 2%, gy g

Wk H 1. 2012-08-07
1986
1966

L R WA R T, B HZ 2
PYER G 22K TR B b B AR B, g v K
S AC R RSN ZS R AT 1314 4%, TRk
Sl ARSI G R T AT 7 000 4%, /NS K LA
18 361 4%, FFKUW/KHLuLAT 6 800 4555 Fl,

T AR i o A (R BEALYE . TR I 2 FE R

E-mail: Zhuimeng0101@163.com
E-mail: jliu@whrsm.ac.cn



394 Fe) +

7 = 2013 4F

IS I 225, m AR A R S R A A AR 3 2
7% H BRI VRN S O 35 AR A
A AR ARZS IR T, AR W] SEvErEAE
W T E RS MBI IR 5 5. it #ET 8
IREE R BRORG AN, R R (R R S AR, 0
TR RS E R A BAT LR X

SR R GRS AN Tk, TR N AE
GEvE A RIBER VSR L (1 S5 44 1T Y 28 AU, A%
GV 28 BAUAEAT R G5 IR 1K) 0 2, FLAE S Y
2RO B (K 7 AR G A R - SR v BT ik
(WAFRICSE) RS INAAAE E AR . B2
HICEA TCVR AR B SR i ) BLRAT (TR, g
L5 AR T R 28 RO 45 5 RET M IO A=
SEPEA IR — B BT

W B UG Y UDEC, A AR th oy
P S iG 7z N T, ASCR ] UDEC
PRI FISH ih5, 05 TR ARURE?, JF
TR 200 B O R ORI, AR
AR I EAT B, SN R R S5 KRS 4
ik, AESEIEAE F, M B RO GRSk o Hrid
WA S R R 1, I S A R A v —
B HOTE RIS LE, AT T R 2 R S R ks N
IRRE P IL I LT BTN 2 4 R ACE A7

2 FHRREE

21 BEBUTKIREIRE

EHCERITIA 2 Cundall® T 20 tH4d 70 AR
DA R ARESE )y 2 ) B T 5%, B0y
AT AR . ATV e A B R
L R N0 R 515 /S R e L VAU E AU 23
e, oo onz i B @ iR iR ik
A, WA YR RICHIE S M S, & BT ] R
il 5% ZR AW R, B A BRAR LTIk B AR E IR B
—Hizg.

B ROCHR BE ST I A UL 3RS P23 A b Y
N CHUAS T € YRR, AR AR AE T
Hal e, B@irees LR eS8, REWH
AR BN FRAS, IS R4 3R R Ay i
W2 RHFs, RPN LI 2t s R &~
X{H
¢ =clF,
)

@, =arctan(tan ¢ / FS)}

s v o 20 A ARG TR ARG SR R Y R A
s o 2RSS IR SR DI TN BESE A Fs Rl
Wit 4 28

AL R B 5T A T ey 1 (AR TEARRAE , 1B
D KA AL I a3 b I SRR AR TR 09
RIPEHT IO R > 00 8% ISR B (3T 9 R ECh 7
IR 24 R EL
2.2 GEHATH W 42

G5 AT 19X 288 ASLAEL A M FA S I 258 T ff 7. 18) 5 4 T
SR IR 3 A HESR AR MK B8 53 A B 1K LAl
K. WEFERM, SSMmmif. gE 2 e
Fr AT B BOEAS AT, i 2 A IEAS AT Xt
HOE A AT A o A

gk by T WY 45 R B ) R D O T2 SRR R
(Monte-Carlo)i:, SFRBEHUE 77504, 515
WIBRUTR . OB BN B R, Rl
P S IXA MR AR A PAT I BEA LS. @i it
LIV RS i N Y V1K E N i K =P (S
T 1) R R B AR, 79380 5 S B 4 R THI A G T HRF
T _EAH R SR 2% . @R A TH M LR 5 A=
FREEFTIN S, PRI R Th 51 T ) A A T2

3 M AR UDEC B4 A i sk
55 46 56

3.1 TEMZAEIITE UDEC HAep i SE3R

£ UDEC #ffrb, REATELARAL, 5 205 Y
A v A AR BRI P A5 F A AR T T EE
fish, AL AMERIRIRE T, W 1 Fs.

s
%

Bl 1 UDEC H¥/EEAURRE
Fig.1 Sketch of joint simulation in UDEC
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Fig.2 Flowchart of joint network simulation
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Table 3 Physico-mechanical parameters of rock mass
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Table 4 Mechanical parameters of structural plane
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