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Abstract ; Investigating the effect of excavation conditions on the stability of landslide deposits
with different forms of deposit-bedrock interface, and providing references for large-scale
excavation of landslide deposits. ABAQUS software was used to carry out numerical simulations of
landslide deposits at the quasi-linear and chair-like deposit-bedrock interfaces. First, the
deformation characteristics of landslide deposits before and after excavation,as well as the impact
of excavation on the safety and stability of landslide deposits were analyzed. Secondly ,the influence
law of excavation on the stability of landslide deposits was analyzed via an orthogonal test. Finally,
the optimal excavation scheme was obtained. The optimal excavation combination of landslide
accumulation at the interface of quasi-linear linear foundation and cover is 150 m in excavation
position,20 m in width of excavation building platform, 110 ° in excavation angle,and 7.5 m in
vertical height of adjacent excavation platform. The optimal excavation scheme for the landslide
accumulation at the interface of the chair foundation is 250 m. The optimal width of the excavation
building platform is 25 m, the excavation angle is 130 °, and the vertical height of the adjacent
excavation platform is 15 m. The morphology of the deposit-bedrock interfaces significantly affects
the excavation plan and the stability of the landslide deposits. It is preferable to excavate in the
middle of the landslide deposits at the quasi-linear base-bedrock interface, while it is preferable to
excavate in the back edge of the landslide deposits at the chair-shaped base-bedrock interface.

Key words; morphology of the deposit-bedding interface; excavation conditions; stability;
numerical simulation ;strength reduction method

B I APk e I 22 B )R R e B i
PEHERR AR, B GO0 Al e B 75 >R L B
Z AR R, P Y R X R 2 LA
it b o 3 AR 2R 278, RAF RO
GBI D, KRB0 2 2R A
AL T SRR Z b s T R
PRI . TR S A W O AR R kT
THZ ISR 20 T B RR AT ™ A 5
SO HE R JECA BR S, I Z B
19, THZIE RO, e 5175 5 W M T 9
QR ORI BT X A I AR Y
PR, X T T2 26 45 T 9 0 AR A AR S 1 )
IR ERHEE,

FRTARZ 2 5 B X T2 Ae e 1k
FIHZETT EZACHAT T, s B0
FIEERAURT T K I, N TIT A2 02 3 AR
AR R R AR R R R BRI AE S
Dyt oE R B, Tt T 42 e ol T B i % e 3 A2
WA IF 0 B 1 IR 4280 5 00 R E
H. Wang%: > 3 2 L4043 7 P42 30 B B vk
OrEeA, f 4R TR THZ R SR R AR 1915
DR, J AR T R N T2 R A
A RGN AN HANABIHZ I ATE
Befarg e oy, A AE E sk

PR ARG M T A2 5 3 A8 TR R AE o
TR RAS . H U A A A
AR T 2 HI S A T AR ik AR E 1
Akt 2, T H. Huang 251 DL s BEL B N
) BF5E T AR S 3 8 T R R 5 T 1 5 i)
M, ARz n R, S5
BRI TEM, C. Xiao " Bl XA L5 H
e R TEE AR 7 o0 1T T 2 24
X R E S e, IR A T R IZ S8
B A DUCA S RS R B, A BT T 30
WIFZ A8 8 R Fa B A4 & AL 28
N Ju S5 T A e R e 4R T
AT, B TS A
BT, ¥t 1 3 IR T 5 RIS PR 4
PRIRAR IR AAZ T %, XA ARFE SR T A2
SEEBUEB I L TR %, T
FEV SRS T i, 28T T 32
RS BIRENE, $E ) T A RIRBE I

A BT F2 BT R RS AR T2
ST RRRE T, TN TR DR A HAR
SEVERSZ A B RS, HET I A L
EREUERFTHZ s BRI 8 2



CAR Ul

T IRAE THE AN AN R SR B SO AR RS E TR 49

EHF- G I THE MR- 5 H
R RN [ B R R ST (B ZIE ki
FLBLHID ) 1O R AR E VR A S e AL AR
PERTRUAHR e 27 5 WA R H
LRI LR R S T T WOE AR R T 42 TR
Rt T,

1 BUEBAT %

1.1 BEHREEEREMNEERS

S B LA 28550 1 s B i RS
WREELEEEM, PHAT TR
T EE I 456 O WIFFT i Hh i i A I
BRI EA AR FERE IUE | HIE
FIBNERIE . Bl AR 8 St T8 A RRAE B 36 7
FUE FEAAL R B IE M R - FEIE,
R TP Fka T 5L A (DL 1), dd et
X IR X 263 A1 3 HEFR AR FL BT LR 2
HATGE BT, RIMFE HLIE 2015 30.42% ,
RIE29:5 69.58% . HIE 1(a) /AL K HLZ%
TV 7 ST T 3 ME AR R JE BRI Dy B AT
fARHA E 5 3 AR R A — B, 1 B M LA
R THRE, B 1(b) FIA A 5
W HERRR T BLRRAE 0y J5 % i 7 B T s A 4
B R AR K, R HERUAR SRR
-

E 2

AL

(XREREHEERE

BRERR S I
2=E

BRI

OB A E
B 1 PIEEOE BRI Y SR

Fig.1 Schematic diagram of the shape of the

interface between the foundation and the

overburden of two types of landslide deposits
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Table 1 Physical and mechanical parameters of rock and soil mass
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Table 2 Excavation scheme of landslide accumulation with two types of foundation and overburden interface

KHLE FiE
S/m L/m 0/(°) H/m S/m L/m 0/(°) H/m
50 25 110 15 50 25 110 15
100 25 110 15 100 25 110 15
150 25 110 15 150 25 110 15
200 25 110 15 200 25 110 15
250 25 110 15 250 25 110 15
200 20 110 15 250 20 110 15
200 25 110 15 250 25 110 15
200 30 110 15 250 30 110 15
200 35 110 15 250 35 110 15
200 40 110 15 250 40 110 15
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Fig.3 Schematic diagram of excavation model of landslide deposit at two interface types
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Fig. 4 Landslide simulation results of the straight line interface and chair-like interface
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Fig. 6 Displacement diagram and displacement vector diagram of landslide deposit at chair-shaped foundation
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of landslide deposit
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Fig. 9 Effect of excavation angle on stability of landslide deposit
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Fig. 10 Effect of vertical height of adjacent excavation platform on stability of landslide deposit
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Table 3 Parameters of each excavation condition and corresponding stability coefficient

HERHIEA HAEG S/m L/m 0/(°) H/m K
Al 150 20 110 7.5 1.264
KHLE — i 250 30 120 12.5 1.181
2 50 40 100 17.5 1. 076
53V 250 25 130 15.0 2.198
liowid — 150 30 110 10.0 1. 637
% 50 40 90 17.5 0.996

M 3 ] LUE B, 28 HA Y 5L T i
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PEREL K =1.264 > 1.2 A TR EIRE 15—
WAHGT R EE R K=1.181 > 1.0,

Wb FREGEIRAS o 22 4L AT WA e v
AZHK=1.076 > 1.0, b FREEIRE, HEL
—BAA THREEREUMEZ  REIE
SRS HEBUR I F e A G R,
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WetaEE R B K =2.198 > 1.2, kb FRa @Mk
BE—AA T, BHEBEHERE K =
1.637 > 1.2 Wb FRERE; EREZHA/T,
e ErE 2B K =0.996 < 1.0, 4 F A
EARA
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HAEE SR RN R CRESEFERKE
M, FE R AL G T I S AR s LT A
EAE N IFZ YA TAREIRA
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