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INFLUENCE OF CONFINED WATER ON TRANSLATIONAL LANDSLIDE

ZHAO Quanli, SUN Hongyue?, WANG Zhilei*, SHANG Yuequan®
(1. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou, Zhejiang 310058, China; 2. Department of
Ocean Science and Engineering, Zhejiang University, Hangzhou, Zhejiang 310058, China)

Abstract: Based on geological survey, influence of confined water on stability of translational landslide is
discussed. Combining with geological environmental condition of Xiashan landslide, the typical groundwater
seepage model of translational landslide is established; and the result of slope stability calculation becomes more
reasonable considering action range of confined water. Based on one-dimensional steady seepage theory,

calculation formula of action range caused by confined water is deduced; and then parameter sensitivity of this
formula is analyzed. The calculation results show that action range of confined water follows established law
within a certain range of each parameter: (1) Action range of confined water decreases linearly with the increase of
permeability coefficient. (2) Action range of confined water increases linearly with seepage discharge. (3) Action
range of confined water takes on parabola shape with thickness of permeable layer, and it is accelerated decreasing
trend with the increase of permeable layer thickness. Calculation results also show that the stability coefficients of

landslide decreases linearly with the increase of action range of confined water.
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Fig.1 Engineering geological profile of Qingzifeng landslide
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Fig.2 Engineering geological profile of Xiashan landslide



31 Al

ARG 7 s K]~ HE A S 4 23 + 765+

T e SRR
3 HERBSH

KT 53 B A B AR P4 G S AR UL, B
A, SR I A B T AR ] 3
P, ot R AKAE I I B s ) a0 A 7 XK. B
ABD ML E . Hrt AB BOMIE I S S Pk B
K ATAE I B N5 . WS T BD L EBAEAE— TR
KZ, RN 3 my BRAKE FEh—)E 3 mfiE
K IBIKE NN eI . (B e SR gE K
B BEKIZBIE RS HKE D .

200 -

150
E
B 1001 )
o Bk 22

D
B
501
0 I} I} I} I} I} |
0 50 100 150 200 250 300

J‘L’EE&/m
K3 Iadit ey
Fig.3 Calculation model of landslide

AT HAIE BD Bt MK I AR,/
LR R KAE AR B EIRSR R A RIVE T,
SEH N AR K SRS, A BERS R 20 A 4 T 20T 1
PR VERIE 0 o

K¢ BD BURAEEAT /3T, Wil 4 P,

A

H H,
Kk

\/

L >l

<
&

L

Kl 4 BD BiiiirE
Fig.4 Detailed drawing of slip plane BD

L

>

A 1o

Yy

K 4 vh, BD M b s, sl EAE A fRK
JZ, NEONEKIZ, SR M. HRAKMZEDIFA
MW BTIEERGE LG, 2B A AKCKEE,

A A5 D AbH FOK DUE E L g B LLUEKEIR
HAIK SR EEHE, A B AUk Sk Hy 2, £ D 4bJK
SkH, i FREHBHALE, KkHh 0. BC Bk
FAKVERISER L . L Al CD BEK L, A4, BD Bt
MK L 2.

WRHEBAL ST, Mg shiin ERAEEbRKE, W
G S8 b 7oK, TE AL B AR A /K S KT iZ ad
A Kk, YA KSR A, EX— TR
—B, EARRKIAEAE . BRI D, hiBH
FALE; HTBIEEA R, & Dt TKE
HURAS A RWE &SRS R =R —
Hora LEE W XS PRSI K IS HAR
A, B SIS RS T B K Sk o ESEAN IR
W L b, AR BAEE A K, BTGB K.
2 A 1] DA SRAT — AR R AR He 7K [ ¥ 7K 1 i I
R, TR, ALEACKTETEAKCKSE T Mo %81
REA 7 e K e J1 7Kk 0 [ AL, AR /KA B K Sk
H M B R RA AR A T CA_E 33 ) b
P JIVER S A B )98 7K U] S0 34 R 1 35 i AN
Ko BRI R BAAIEAT 2 Mt R /KAEH], B

AL E KK H, 5T M.
3.1 BC it TKiER
R R K ) T BB TR A S B ),
JKAE BC BB n] LUE ORI 7K 2 i R oK
)y S — 4R RS it o
BC Budth F /KBTI FEA S T FE N
d2H
dx? =0
H o= H, 1)
H

=H,

x=Ly

A H FH, 23508 5B, C AR B Kk .
X () I T AT AN E Ry, 49

H=cx+c, 2)
R ORI AR HRAX(2), 7
H=H, -l ©

K@) WA LKL BC BIKLL HHE, Hrh
H,, H,fIL A%E, WHEx R2LMECR. nI,
PEAAE ISk E e HL . T H RIH, &%, At
DAL P T HEIBIR. BC Bk E/KR b3k 1



*766 ¢ AR TR

2012 4F

e J7, MUK SR Ee 16 53 A 12 35 (R3S € 53 Hr
BORHYL,
3.2 CD Bttt Tkigik
WHE 4 ATLUE R, CD BUWEKS/KE, H
B K AR K- o B T LR ¥ 7K B 7K 2 vl R 7K )
TR — e e B S KR AT 40 T
IRV K VB ST B AT K Ty g A,

dH
q=-kH ax 4)

AP g WRTEGUR: K NBIERLG

KIS, IR . AU (A)5 A R

~I
dx

TRy, Hhk 5 g hCaEE, 15
“Agx = [ ™ —HdH 5
IO E X_IHz B ( )
By E M A
_Hz M H; - H, (6)
2 L,

)RR T BB AR BR A 7 7%, i X (B) HEAT
7, XH0—>x, HHHH,—~H, R

xq H
Ioidx:jm—HdH ©)
()
ﬂ — 2 (H?2 2
. (H -H?) )
¥ @) RN (@) RIS Z TN
H :\/sz_(sz_Hsz)i ©)
LZ
tX(9) T4, CD B KBk LE 2L X
B R FR AN IO e (S — 8 4) . i BUK AL
YERFIEICLT, 6 B3R .
3.3 REHTKKKLERHE
R (6) 7T 73
L =X (H2-H2) (10)
2q
mFL+L =L, W
k 2 g2
H_L_Z(Hz H3) (11)

HEAF HH 4518 AP RRZK 2 R Kk K — 4
ResE IR AR 3 B s LA, BRI
FERE N L AR S5 K2 B IZBUR K SR
H, Fi5170 H, 10— HZL (LA 4).

3.4 L, HE

U IO BT o8, # g, k. L, H, &
H, K CH R 2 8 (LR DR (1L, 3L =
221.25 mo AR KK SKEAE 1B o AT B 1 H, 7K
PrAb ¥R 1) 5 C A R IE K JE TR ) — 45 H 4k o

R FUIESBOKSO RS

Table 1 Hydrogeological parameters of Xiashan landslide
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