2014 4 3 H
F35E M2

Journal of Zhengzhou University ( Engineering Science )

M K 22 M (T % R ) Mar. 2014

Vol. 35 No.2

XEHES 1671 —6833(2014)02 - 0010 - 05

PEMFHT ZRHERMKE RFREES T

2Ea, TR, sAE, AEZK, £ &

(1.3 ¥R 2 KM K L2 B, T8 B AT 210098 52, 5% BRI I 35 T8k 7 Be A BR 24 ], 530 53 PR 55008153,
S A AR A K R B BT B, SO0 Bt B 55000254 1< VT I M R B AT A BR SEAE A R WL iR
430010)

H OE. Ak AIRFPEEMKERRBAEIESH TRAREHE, AP AL RERXRLA T
BRBELEARFTEMN. EESNH THRES TELAR ERBE BEH AW ELERRN T ERB A
GRBRABEMRYYrh R AN A ELRAR IR A ETHNS, M ERBERAH ;M E TR SR G

B3R, R IRAR T A R OHOR B D B AT AR S TR 6Y R AR B A R M Al S AT
KEW: AWKk E R ERANS A RTREN R F; RIRABENR

FE S ES: TU47 XkFRERG: A

0 5

A () BROH R AR — 2R 2 W 8 B
(1 S50 T I AL )2 K AL R TR R K
() Y5 340 km, 55 W5 K A (1) BB
B R RE R X BRI 09 S BB T M TR G
ZU AR () KoK, R R E WKk
A, oy R R BL R I KA (1)
U ONESEx ATy 2 27 NN S S
X AT A (L) RBEHEAT 8 W oA, 2t
S R R PO AR E . T (1) MR
R R R T R AN TR, 0 =22 T O A v 2R
s A4, I Z KA () PR IR B8 i A )+
FEPEAR AL T 2%, SRR B o B B R A

£ AR K AL 8 TR o 2T 58 9 S I K s
NP, % RO R R B, R A RO T3
Z T T 00T B IR B A5 B R KPR AR
P O R % B T 2 5 A R 8O R AT A
PET T A% K T 5 R K A () R B R AR R BLEE
SR

I BERmEFHTRFEEMN—AEBMMNZRG
KEFE L

L1 EHAESERES
B R SCE R 2 fL A i, AR 45 1) S PR A

il

W fE HE:2014 -01 -09;1&1T H #9:2014 - 02 - 10

doi:10.3969/]. issn. 1671 - 6833.2014.02.003

F— 40 A AR 1 E SRk T B T R
g

e M ek )] 0=
0x; g e ax].+ BT B
oh,
[CCh) #8817, ()

St eh, 1K Sk sy UL 38 R KR,
I HIREE I 58 € 9 WA B 58 0 i F— 3k i
R B0 0 R R K 55, PRk 3.5 0
R,

kA7 B R A X 72 5 K, 1
WS RSB PR T K, B 1K Sk
CHETRWE 1) b, s 2K % 0 MG T 1L, b,
ORI h, BRI 7S — Rk,
LRI 2 MR V6 B

A 5 8 5 0 90 35 0 £
I A SV ST 600 I 2

h,(x,,0) =h (x,,t,), i=1,2,3. (2)
TR A —AE AR S I B 3 5 2R A
hl‘(xi’L)‘l‘lzhc](xi’t>9 (3)

=q,(1). (4)

— SO IR R N A B T, AT BOE
TR I A K Sk B SRR SR g /TR I
ABRETIN, BEM SE e A8, RIE O R AR IR i

k"k(h)ahc E.k (h,)
[ RN ij+ are, (I, ]ni

W

EeT R HE" + 31 BRI H (2011BABLOBO02)

EEE T AR (1977 =) 3 WL 2GR Wi R

Y5 W5, E-mail : hhucwj @ 163. com.

RIS, W, TN 0 I AR 55 4 42 4 23 B Mok Tt 3



5230

A B A BT AT 2 2R I s R SRR E T A AT 11

I, 4% 4 s A T 5 5 (4) AR B S [N SR ¢ K
TIRBAB RETT I, 073 B K AB 873 W K 3 3
THT O %, 70 35 TS Ji— VU2 K, I 422 25 5 K Sk
W F AR BEL R AR, K Sk A AT M 3R
5
1.2 RERERESREFEMEMT E
PRI I K 0 SRR AR 2 —. SRR i
T BB R ) R I AR A A A, S SO AR
AL, o 5l R IR R REBE N S R
HRASEADUXH i i - 0 3R A 20 A 45 AR S i K
XEF B WM, RTS8 ) SRR 5 T8 T A
L FET AN R BT AR AR X RO I AR
TR AT BRI, SR A i DL
BRI L. X T80/ HL A O 5 A 1 2B, A BROT )
A% Ak BRI LA RO G L ORI JE R PR
TR AT AL AN 228 Bt 1) O A, 42 B = 4 I 445 1) 23
IS 7 240 (3 2 T Ak 4 i IR - T B R
A AN AT AR Y ) A3 K B A Rl R B Ak
) Jr 35 38 AT b I ST A kAR B

gb;
’Uf=k/]/=@]/, (5)

S0, ey, ) S T A B 5 A
BORUK J1 3 W b, FEETE s K BB 28

2 RIFQE S HTHIIE BT EE

A2 3BT AR E 43 BT U vk 32 A WA R
A A B TR B ST 9 A A PR T R R AT
A5 WA Tk R T A A A RS E AT
A PR IT R B AT 0k A R T 5 5 B 2 BT
JE AT A BT AR S I M H 5 e B I SR ks
B SR FAIR I A 47 06l R D O 2 4 R R I K
ACE) WMAER AR E r, R Fredlund # i (1 3L
SRR MR A 302 3
7, =¢/F + (o —u,)tang/F, + (u, —u,)tang'/F,.

(6)
Khie NER I 0-u, NABCER 10 NN
PESE A s u -, NHETRR 750" A B0 B 50 13 6 3
WK 3 T 458 o 5 A AT AR R

() PR 5 R IR o W R A S M-C
HENAHPERC Y D-P AR, 9 iy D-P o ) 2%
JET WK R X0 AR AR AR I R Bt B 9 R Y
o, H R IR

F=al - /], +k=0, (7)
Aol SNy AR R T, S i N
SKRE RS AL ok S IR TEDEAR B %
NE Y PIHES e

DR AR 2 A WX R R
A AR B T MR SR A S A A I R A A
GEAR A bR e, 25 Bl A I o U P A 25 R kAR 1)
A P AR S A S S B A, B
o )z AL AR 28 B i Rk AR Y 4 B
BCE R LA —E .

3 SEBISHr

3.1 TE#ER

3BTRS 52 2 e K AL IR T v T R 1
Uyl PR 3 A S O o D Y/ 2y S Al L1 [t
I PE BB 0 e 2, IR R R P KA Rk
7, R R AR, 206N HA EROEEE nT
LR, EIOR 28 025, SEBUR LR/, B
RRE RGBT BA 0.1 m JEAYIREE L4
B, 230 r o0 2 — 0] 3t 250 50 T AL AT 1 SR A%
2B E L EEY R S iR e 5], WL
1 s AT 2 A AR A0S R RS B )
R FAAE R /N T W ) A BOL R, & VG
RS B8 R e 0 vH R 4R, UL IR 2. b5
THRIE LR, A T 3 N K AL LU, #2240 F0 8 Ak
BRI R B A R IR R R BRI LAL R
B R 2= BT RS AR AN R B 2 m 4
[F3] B A 14 S T IG P52 J3E B T oK T AR AR AL

HRAE >4 b S5 %5 BF LI 22 AN [8] 4] 4 i J5T I
T3 (T 5 SR R P N AE 2 AN TR T AL PR TR
LB R RUR.

60 , 5 S
Lo i
M1 Gt o
M2 2> A
M1 &l /;,.); et j
M2 E10cm™] op
Ml M2 &) o
M1 +

I
M3 w @
MIUVB RS M2: B L M3 b |

L1

B 1 RiFHMBEHHEE
Fig.1 Typical section of the channel slope
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Fig.2 Relationship between unsaturated permeability and matrix suction
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Fig.3 PWP distribution of Channel slope
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Fig.4 Channel slope PWP distribution curve by depth
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Fig.5 Channel slope safety factor time histories
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Fig.7 PWP distribution curve by depth
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Fig.8 Channel slope safety factor time

histories for different rainfall intensity
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Stability Study of an Expensive Channel Slope
with Fissures due to Rainfall Infiltration

CEN Wei-jun] , WANG Menzgr2 , SHI Cong-hao3 , LENG Xing-huo4 , WANG Lei*

(1. College of Water Conservancy & Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. HydroChina Guiy-
ang Engineering Corporation Co. ,Ltd. , Guiyang 550081, China; 3. Guizhou Survey & Design Research Institute for Water Re-
sources and Hydropower, Guiyang 550002, China; 4. Changjiang Survey, Planning, Design and Research Co., Ltd. , Wuhan
430010, China)

Abstract. The stability of sliding resistance calculation of an expensive rock channel slope due to rainfall infil-
tration was conducted in the middle route of the South-North Water Transfer Project. The plane element with-
out thickness was proposed to simulate the subtle fissures. The influence of fissures, rainfall intensity, dura-
tion of rainfall and initial matric suction on the channel slope seepage field and stability were studied. The re-
sults show that the infiltration increases by the surface fissure, which causes worsening of the slope stability.
The safety factor will decrease with the increasing of rainfall duration and intensity. The stability is better for
the initial lower water content of the channel slope.

Key words: fissure, expensive rock channel, rainfall infiltration, strength reduction method with FEM, chan-

nel slope stability



