11
20134 6 H

%3 3 MoK dE o5 oKk R R i

Soutlrte North Water Transfers and Water Science & Technology

Vol.11 No.3
Jun. 2013

doi: 10.3724/ SP.J.1201. 2013.03147

PR T, ATITIAY, MRt K oA

(PUNIRAE a. AKAZK BLAE 8 b 7K D75 55 1 DRI A DR B K Sk 06 2, 1A 610065)

AT 3 MR AR K A st b DXL PR PR S % W SR R R, I PR S A R W,
L HERUAE AR ATS T SRR, SR AIAT BROCYARE T BB B o AR BAUEE R AT TAERRIN N BRI &
IR i ) TR S FRIVB U A B N g 93 A1, SR e AN Bl 4 18 Tt 28 SR AEAT VAR, 45 R R W], R AB &
51 I R R PR AR, T RE S DR ISR AR . A BRITIEXT 0 BT i 35 Rs e 1k A S B K 45 9 5 e
D BN I BT N ) oA RO VE VR AT BROTI

: P642 :A

: 1672 1683(2013)03 0147 04

Seepage Characteristics and Stability Evaluation of Landslide Cover Considering Rain Infiltration
CHEN Lrli*, HE Jiang da®, XIE Hong qiang®, XIAO Ming li*"
(a. School of Water Conservancy and Hydrop ower Engineering;

b State K ey Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Rain infiltration is an important factor on the stability of slope in the reservoir area. In order to analyze the effects of

rain infiltration on the Shangtianzhen landslide body in the upstream reservoir area of Kala hydropower station in the Yalong

River Basin,a two dimensional unsaturated and saturated seepage field model was developed based on a typical profile of the

Shangt ianzhen landslide body. The finite element method was used to simulate the rain infiliration process. The simulation re

sults were used to analyze the seepage characteristics and stress distribution of the landslide body under heavy rain infiltration

before and after impounding, and to evaluate the stability and effect of protective measures of the slope. The results indicated

that rain infiltration can reduce the slope stability and may even cause slope instability.

Key words: rain infiltration; slope; seepage characteristics; stress distribution;stability evaluation; finite element method

B 7K HIEE 25 Ak L K A B S S 2 5| R T R R 11
FENE, AR N, KW KRB AL 1A
R AIDE- et N =X P 5 Gl o N N 7 02 N
2R 7K R I P R A I i) e R I, ) B S U
KA. HuTHE Ao G5 2254 BN L4k E M Fpiey
SRPE ARV - 3 TR g | A K 5 E - S R A A A S5 U
o} 12 ) AT Sk AR R (R AT . S, R e iR Sl
DL 7 VEAE 1 I R e VE A T R A e R 7, AR H R
Fd5e) iz W ik .

RR K LA P 1 A R i A R B O H s B
e P A 22T U B K A 6 K H s, 2EHLZE ' 980
MW, J&LUR B R EAL S M 5K (2) ML, LRME
DI R A - H AR R (0 ) 2 HEVCRE 450 0 2) M
W, 5 G4, Bk 150 km Y8 P A2 AT %2

:2012-12 03 :2013-05 02

ER IR TN T3 N ST T X N A W TE 8 i
Ptk z. FHEEEYAARA TIHE B A R4 370~ 910 m
Wb o I WAL 36 ~ 407, 7E B FE 2 080 m.2 180 m
o3 Am R Y o U R DX (R 4 A R AR 52 %, E
THEEN NIBE & AR ARG e v, h ohid e i) 2 X A BB
SEE ) 1oy 5, UK B IE AT I 2 4. AR SCRLRHK
P A0 1k DX 35 1 P 3 AR RSO0 4, SR A BR PR T
BT IS T & KIS K1 AR BEAT 15 U TR E 1 23, %)
W AR R AR Bl ) BT R AT YRR O ik — D U
TN ARG E (158 0 B 22 4 1k VP AN S i Al s

1
MFRE TR, FER B R s R0
9 JH 9 JH J oH IH
dx ' " Ox +6y+ (ky y)+8z(k: dz )= S, at (1

12013 0518

: http: // www. enki. net/ kems/ detail/ 13. 1334. T V. 20130518. 1744. 024. htm1
: RAN AN (1989-) , Lo, TR A, i+, BEMNFAE L TR . E mail: chenliliscu@ 163. com »
ATTIE(1961-), 5, PONIEMN, #04%, 4B S0, EENF A A %5 TR . Email yantul 10@ 163. com

KRN T2 » 147



F 11 K% 66 # - MACAE G AF R 2013 F 5% 38

AR - 3 7 e
v= - k BTH (2)

= ] R RN L AR K IR IS B IR R A g

i oo Logw8hs Lo o

TiRERARI ALt R K Sk H o AR BRI
S )k b J R R RO SR B KO, A
M HAREASIE R Mk HEBE KBRS E ms o WA
TR S T P R TR S KR S R Kk A AR
KRB IE K h 1R A B, IS4 B SR A D5 7 il LU i
L YA (10 75 TSR AR H R 18 T g 7Sk R I FR) AR 5 K
FINEZE A5 (R0 RS 0K A A B gt R BT oL ks
Tk AR TR, AR i A B SR S PR T LA B 5 0,
Ao,

2

2.1 HHERAE B BT BIHAER

T AL JI A BRI v SEAR SR HEB L i R hr kK
Pty b 30 P DX I 3 A e 28 5 TR A DAy 0T ¢, AT 3 1A
Wi A R IT . AR JOAE BB R I 22 1 669.70
m R, ) F A A 2 A GEAE 850 mo B ()
MR NS R4 2 SR A TT, %5 8 WT 2 DA S HERR A R Bl 4
B et R I R G

2.2 A A
FRE TR ) 2 SRR 1 A Ak
BEZHUE N 2.
1
Table 1 Physical and mechanical parameters of rock mass
ME ¥/ (KNe m3) E/MPa u ¢/ MPa )
Q" 19.0 30 0.4 0. 00 40. 1
Q" 19.0 30 0.4 0. 00 40. 1
o4t 21.5 40 0.4 0.10 37.3
Q2 23.0 1000 0.4 0.18 44.7
Qi+ 22.0 30 0.4 0.13 34.4
2
Table 2 Permeability of the landslide
%'y e BIER/Lu || S e BIE#/ Lu
1 Qo+ 120 10 T3z 4 1. 00
2 Qg 250 11 T3 3 1. 00
3 Qs 250 12 T3 0. 50
4 Qa2 250 13 T3z ! 0. 50
5 Qakk1 250 14 Tl 0. 25
6 T3 1. 00 15 57 270
7 T3 1. 00 16 J41 270
8 T30 1. 00 17 Lc38 270
9 T35 1. 00 18 Lc39 270
3
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Fig. 1 Pore water pressure distribution of the natural slope under

the impounding and heavy rain conditions
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Fig.2 Pore water pressure distribution of the engineering slope

under the im pounding and heavy rain conditions
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Fig. 3 Stress isoline distribution of the natural slope under

the heavy rain condition after impounding (unit: MPa)
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Fig. 4 Stress isoline distribution of the engineering slope under
the heavy rain condition after impounding

in the normal operation period (unit: MPa)

Table 3 The calculated stabilities of natural and

engineering slopes under heavy rain condition
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