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DISCRETE ELEMENT ANALYSIS OF A LARGE-SCALE COMPLEX SLOPE
IN DEBRIS DEPOSIT

CUI Wei LIU Xuekun QI Lan

(State Key Laboratory of Hydraulic Engineering Simulation and Safety , Tianjin University , Tianjin 300072)

Abstract Compared to general high slopes, there is an obvious difference in the material composition, boundary
condition and mechanical character for deposit slopes. Because of the obvious discontinuity character of deposit
slopes in terms of deformation and failure, it is difficult to reveal its failure mode and process for conventional stabil-
ity analysis method. The discrete element method( DEM) can provide an optimum solution to problems such as de-
formation and failure of discontinuity. Firstly, based on a large-scale complex slope in debris deposit,a numerical
test is carried to simulate triaxial test of deposit soil. Micromechanics parameters are determined through comparison
to the laboratory test results. A general study on its failure mechanics was carried out using DEM. Failure mode and
deformation process were also involved. The results show: the slope before excavation is stability. There are two po-
tential slides mass on the upside of slope after first step of excavation showing deep sliding along bedrock underlying
debris deposit. There is an obvious slide mass at the bottom of slope after second step of excavation. lts failure will
speed deformation and sliding of two potential slides. For the whole slope in debris deposit, its failure mechanics
mainly shows in a gradual deformation and failure mode along contact surface from bottom to upside.

Key words Slope in debris deposit, Stability , Discrete element method , Failure mechanics, Deformation process

SRS H B 2011-06-25 ;3 WCRIMEBICHT H 9. 2011-11-20.
E&WE : HEKARFE RS QBB AR AR R4 (51021004) |, EI K B SRR 342 (50809046 ) BF Bl
F—1EER A M, NF TS, Email: cuiwei@ tju. edu. cn



2002) B KA ZERDIAE T &AL

223

L5 5

R R TR S I  —
S AT T i R B W RO A v RO 4 i R
B ML 3 250 XTI Y ARl s 3 5, &
SR AR FRF- # BE I8 40 Bishop ¥ | Janbu 3£ F1 M -P
e, HOH R R A g E R TR R R A
{ETERE BOE B HEal EARRSS i R e B2 R
B, ANRER /R AR R R RS A AR T RN T % A
o TR AR R AR TR,
TORSAESE , BAT A AP E RN RE R SO S AR
TR INVAB AR (AT 5 43 BT 7 B T i 4
E R DR T A i TIN Ao L MR NG E DO
2 ON T A R LA, LU BROC NIt 3R
AR RSB DL 30 320 T % I Bk — 3 R i B R e
Mrideo HI&, Bl iz h H A BRCE A &3t T
SR AR R ) RN AR SRR T B 1 HR R LAY
A BTAER AR LM KT R AR
S JOU AR T R P R A A R, 5 BOPE A B3 0
K= R R G A3 K e 55 7 A E AR e
N T AR R , B (1 B S AT v R W A
FIREFH . o, g R B e £ Bk
KA1 DDA % i 1L SR A UDEC 3R i il
YekasE WA T TR (HAE R RS G T & e 45
JIEARKSRAFTE A B . BT L A
SRR, 3 5 SCURE 7] (4 4% b4 fioh 5 2R S il ik
LA I 38 3h KA B TR) B e 4 SR AE I 4 5
FEAE T AL FR rR E AL B A A, PR e XS TR SR S A
J A AR AR EL A e e ek, I L g T iy oy
HR T A R R R RE ST

MR AR AC TR D s b R e A A
JG FE A VTR TE B 35, 5 — i ek
I AT AR AR W AR AR . FE S A
b SE A L, HER R DL A 3 A A 5
FEIRRAT BT R KA IS PR, & A4 1E L
IS RS RIT & He i) 1 22 A Wl ™ 5 fE
SR b SRR 5 T 3 ) AR Bl i A R
W, Dy sk b A B, TR A AR R
HEBUAHY 125 2 W 4 s o, 3 B Ok T
KL AR i S A B Fy 2, AR E 5
— BB AR B HER LS R R A R A,
“FE M2 K W A B, — B2 B T
25 TSN R T, W 5 7t e e HLAR R

T RS R B A 5 A48 7R A 1T BRI SR
TR AT AR R HERE

ARSCLA R K L TR v 1 R AR 2 R Ry T
FRAKAT, R Fl PFC UKL 125 WF 7 HE R 3% 2K Ra bl
i, Ay SR AS I i R, AR Ak A TR
Flits Tt 2%

2 HERRAIE AR AR

2.1 BhrfEfiiEsy

BT AN BE AR | 3 % 8 A1 2o 4 A6 R
SLOREZ B AH ELAE T, 2 1 25 WA R B o A
()32 Sy RS

W AT 1 R fioh g FURE R ¥ B Z DY 1 i
PR AR W BRSO ARA [ 4 i 1) Z A 6 R
AR A P A FURE 22 1] PR AT 3 8%, 2 4 TR
WU ST BRI 18] 77 A0 BT U0 7 5k 45 B BR 53 B2
FIOT S, B il B S5 AR AT R A . %
SR AT LA A A i B A8 LA Bk 1) A
By LW BE 8 — X 0 . BT RN 9 1 AT
[ M FH N TR BRI o AT AR FAAR A T8
R[] A7 B R A AR SR 25 A AR A R 56 &% ] [ s A%
B IINIIHE o AT R AT A — R BIE T
RLIA] A i s g w0 D5 R AT L 1) R 515 HL
5 1] 35 D7) i W B2 DAy 0, I T 5 % 5 2 —
o FERUEL M Z A, B 58 AR A L N
T R 3 B RO R, 308 o R UL A A o
fih S R AT AN SR

X HERR LTI, b F0RE 22 (8 A7 B W
Y EEE AR AN IR R, DRI D JRE A8 0 R P A P W 2
RT3 AT R A EE AR, B2 R Rk
FIRRASATY (e HE R 2 ), ki i R
RIS 25

2.2 @ARNFSHHHE

R R HE FRGH 33 o7 1 4 30022 R 0L, - 1o
TEARIEIE, AR L3 R 29 32° ~ 35°, Jai il Hh Bt
BB, HERURRTZ S FE 2 1240m, J5 2% & FE 2
1650m , {if 2% 58 FE A/, G & T K, F ¥ 58 24
190m, & 24 400m , HERUA T = 3 BE ST, He i iR , 4
HERUH W AR E R AN K HERR AR B —
730 ~37m, KK 60. 63m, S AFHZ) 540x10*m’
i FE 1590m LA b V22, HEFR 1 3 ) ot 26 B 3=
BUNHA WA TR o A 2 e mb i £ A



224 Journal of Engineering Geology ~TLAZXLF 5 2012
x1 HERTEHARNESH
Table 1  Micro-properties used to represent debris deposit soil
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Fig. 1 Stress-strain behavior of numerical sample

10 30 60 90 120 150 180 20 240
/kPa

K2 EERIAmR L

Fig. 2 Mobhr failure envelope for the sample soil
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Table 2 Properties of sample soil and debris deposit soil
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Fig. 3  Discrete element model of slope
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Fig. 7 Analysis result by limit equilibrium method
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