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Abstract: In order to research into quantitative risk assessment technique for multi—surface potential landslide, taking Xiayahe landslide
which has four potential sliding surfaces in Weibin District, Baoji City, Shaanxi Province as an example, based on large scale(1:10000)
field survey, geotechnical exploration, indoor analytic research and by using international single landslide risk calculation formula, fun-
damental characteristic and fatalness of Xiayahe landslide were briefly described and potential harmfulness, influence scope of every dif-
ferent potential sliding surface , time—spatial probability, vulnerability and risk were deeply researched. It’s also primarily evaluated that
under different civil condition the overall risk of potential economic loss and death which leads to a quantitative expression. It’s indi-
cated that Xiayahe landslide belongs to highly risky disaster—bearing body, compared to international risk tolerance standard., the risk
value can’t be accepted, and certain risk mitigation measures must be carried on.
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Fig. 1 Location and layout of the Xiayahe landslide
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Table 1 Geometric features and reliability of slides at different layer
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Table 2 Statistics results of population and property of Xiayahe Villagers
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Fig. 2 Plain map of the first layer landslide in Xiayahe
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Fig. 3 Plain map of the second layer landslide in Xiayahe
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Table 3 Run-out datasheet of the unstable

landslides in Xiayahe
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Table 4 Datasheet of risk evaluation and vulnerability analysis of the first layer landslide in Xiayahe
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Table 5 Datasheet of risk evaluation and vulnerability analysis of the second layer landslide in Xiayahe

O WP AN AR RN SEWETRr  WREE)  WRE ARG
2 EJigi EEA P, Ps E Y WPy MHRJDGC  {ERA
AW AF 154 1 1 0.7 6.2524
ArD, 62 1 0.1389  0.0095 0.00475
jEisitty)| 2 0.8 1 0.95 0.9698
E. E 17 08 0138 00095 0.00100
jEisitty)| 49 0.3 1 0.95 0.058 0.8099
Fou Gy 19 03 0138 00095 0.00044
NI 3.9 0.99 1 1 0.2239
AN ey 5.1 02 1 1 0.0592
kb, AL, 0.3 0.7 1 0.8 0.0097
oW ¥R KB 8325  0.0062

5 =903 MR,V =0.0095

R RN S E N0 g N R R e N S il
VIMR I 26 2 B o W Bl oA o0 B 30 i G Al 1y 3 K
PR, W PYH KPS B ey e SNE 53510 3.9 7
JCHN 5.1 o0, R M SRR 0.4 WL W KOE N
{8 0.3 T3 G, F 0 o] LAAS 31 = 90 3R 9 AR ) i 1k
AT IEE (R 5) .

(3) =G R TN Ty Bk 53 B

W] = G W B v R B B A AR I AR BR T — |
TR T R R AR s B E AR 7 bk
12 HA T 60 TN 135 T3 7= | i A b i Ak
0.7 B MU S Rk e A BEAESAA I e =290 m, 7E
WAKF ep=310m, 415010 WK 4,

2% 3 BT A 45 S 40 B T — 34 31k () v B R
B MG R, T O e B R Y R AR A
fi— . TR XK KR A~F A~G, AL, B
P& €51 e, AR T BYRAR AH £, MR AR K AKAY 25
)7 B i W 3 B 38 45 R AR I 25 R RE SR 4N R . P
(A~F A,~C, A, .Cs~F;)=1,P,(D,.B;.G;)=0.96, P,
(B> .H;.1,) =0.9, P, (F,.G,) =0.8, P, (e3) =1,P, (e5) =
0.75,P,(£)=1,

TR AT R E 2R 1 o - 5 — I I BT 25,
SR RV B BN 0 AR TR () i s TR E R P=1,
A G RIAE 28 Pe=0.1389

HRIR G WAPE R 5 SR K B RS
2 BN I W B I D R S 8 H Rl o8 4
W3R LIRSS M R T L R S5 & &

9645 B Vo (A~F A~Cy A, C~Fy)=0.8, W3 F 7
F14) 32 3570 DR 30 i st e R B, mT R PR AR /DN B
H G V (D, E» \F> . G5 B3 . G5 \H; 1,)=0.95, H1 T
Vv S T EGE B R 2R R AL, FEACR AT
FIHT, A T8 36 2 B Var(esven) =10 XF A G 3
5, PR A F 35 Ah 3 33t 0 L, 2 i 3t i oy ) 3
AR R TR, V=070, N B 5 #ik
59053 B AR, V,0=0.0095,

T AR VB K 0 AR IR AN (RN A N AT LA
H 4 2% 2 o, W SR U R 30 0 Il i 32 2R R
PR, DY K VBN [ ey es BTE 23R 8.7 Ji UG
9.3 TG, A K SRR 0.7 B, W % M A
0.525 J7 G, i b nT DUAS 3 = 90 3 R T A4 1 B 4
P BT I (R 6) .

(4) DU 2508 39 7 I A ) 1k oy B

S Y 10 2% Vi 3 T 9 R A AR R AR T —
SR T AL R R GRS IR S B EEAR 11 b 3
13 FA M 53 T 168 JiJe =, i 1A B fl Ak
Hi2.5 B, BAK LU S R KJE A B e, =1040 m,
A5 WA 5,

12 3 1Y T 5 45 SR o0 A 0 DY 2RI B v R
RS A LN I 2 (el U B S O O
G — 2 SR W R R K AR A~F A~G,,
AT A~K B B ey, TR B RO L H £, W
s 7R IR 25 TR, 0 T R 3R A% R AR 1)
MR T P, (A~F A~G, AL B~HY) =1,P,
(A)=0.95,P,(1, J,.K;)=0.9, P,(e;)=1,P,(f)=1,



o528 & 8 M i U7 A8 I G A SR T TR Y DX B 9 3 R T A 1073

/

Fio] [ [wnr] ] L7 107 oo

Hiflgi s Fmdkik miEnk "ZORBORW WIALR KR i
Sl pif(m) i (m) (R0 )8 K

& 4 BLF AT = 9 4 7R O RS- T8 43 A1 [ Fig. 4 Plain map of the third layer landslide in Xiayahe

/)

SRS
S| |2

PIRE
RER

o

TF
=
&
SE

b
JOSEE

5

>
B

|

\

N
o\

I
=

(=}
oyl
=]
B

|

[&l 5 B YA 10 G 3 48 4 RS- 1 4 A1 ] Fig. 5 Plain map of the fourth layer landslide in Xi ayahe



1074 H B IR

GEOLOGICAL BULLETIN OF CHINA

2009 4F

* o6 EVFA=REH SRS TR XK EMG
Table 6 Datasheet of risk evaluation and vulnerability analysis of the third layer landslide in Xiayahe
KA Y A NISE ¢ el WL SR ver  WBOREY MPERE DR
el BT oA ‘ Ps W Ver WPy RJIE MRA
HHY) A~F. 211 1 1 0.8 10.6344
As~C,
92 1 0.1389 0.0095 0.00765
A3\ C3NF3
45 0.96 1 0.95 2.5855
W) Dy. Bsw G
LA Dy Byy Gy 23 0.96 0.1389 0.0095 0.00184
43 0.9 1 0.95 23162
W) By Hiyl 1 0.063
s Hys Ty 24 0.9 0.1389 0.0095 0.00180
49 0.8 1 0.95 2.3461
W) Fan G
EHAF>. Gy 19 0.8 0.1389 0.0095 0.00126
AN ey 8.7 1 1 1 0.5481
N ey 93 0.75 1 1 0.4394
Aehth, B G 0.525 1 1 0.70 0.0232
oW BN B 18.893  0.01254

%7 B LR E Y5 5 AT R XU
Table 7 Datasheet of risk evaluation and vulnerability analysis of the fourth layer landslide in Xiayahe

TR W NS S it FTARE Sk Ver  EBAEZ)  WERERE ANCUXRE
ES] E TG 'EN P # Ps o, Vp.r A Py RTG RN
WS AF. ArGo. 462 1 1 0.98 15.8466
As-T;, By-Hy 198 1 0.1389 0.0095 0.00915
15 0.95 1 0.9 0.4489
) Ay
4 0.95 0.1389 0.0095 035 0.00018
Vo
51 0.9 1 0.96 1.5422
Y L Iy Ka
9 0.9 0.1389 0.0095 0.00037
N ey 31.2 1 1 1 1.092
et AL, 1.875 1 1 0.8 0.0525
W og w8 KR 18.982 0.09694

AR AR B ] ABE 238 () B 2 < 5 — G B o i 2 4Bl
VU % AR S S B AR AR (P ) () B TR ABE 32 P=1,
A B3 B ] A 238 P=0.1389

HRIEAR Gy W31 W B A T AR L S, R R
T S B R A AR R TR S A Al
25 Vi (A~F A~G, A1, Be~H,) =098, T
J7 A P R i ) e SR 31 S S ) A SRR i Bk T B
Al REREHE SR W 5 TR FHAPEAR N O S MV
(A)=0.90 Vpr(L, ], K,)=0.96, i e, 5E 44T
PR bW 3 S S BOLPHE I LB L, A AT
A, HIE Var(e)=1, XEARGIME YN T , A AR
FH 347 40b - 1 3 A b 0 i B 0 0 D A e B8, 5 J R
ARV =0.80, A BB S i1 5 — S e o br

AT,V 5=0.0095,

TR AT K3 (R T AR B RN 25 A 7 N AT LA
MR 2R 2 B, T AR U0 R 3 A Al Ay S AR AR
ANPU KK Ve e SANE N 31.2 T TT, At SRR
£, 29 2.5 |, ¥ M= 1.875 J7 o6, s ik nl A5 #|
VU % i 3 AR AR o B Pk S AT B (R 7)o

4 B SRS A B

WA L3R R o B M e S 8 e, SR AR
(3) R (4)SEAT I, vl 45 30 ] ¥ 06 8 — M 2k 1
FR 45 G e B B R (B (R 4~ 7).

()R | 76 R T Bl BT 4514 T, — a3 0y 1 3
R P=0.189 , G0 3 1 ¥ sh % P,=0.245, 441
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Table 8 Overall risk evaluation datasheet
of different layer landslide under different

civil working condition in Xiayahe

WEIME MR NEPEY
THEAE O ) o
R Py i R/JI L B RIN
— g 0.044 2.994 0.0018
) Y 0.058 8.325 0.0062
s
=R 0.063 18.893 0.0125
DY 25 1 35 0.035 18.982 0.0969
— g 0.189 12.861 0.0783
B T A— 1 6 0.245 35.166 0.2628
YT =R 0.063 18.893 0.0125
DY 25 3 35 0.035 18.982 0.0969

BRI A — | T R U | R RR T = D B 1)
T SRR S AN K e — W SR X R & P B AEAS
) T8 25T ARl XU &5 3% L% 8.,

MRYE A SR (3R 8) 4, 5 — AF L T, S
TV 3 U S AR A R G Y, L T A A
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A DL B W YR 3 3k DO 2 B — G A 1 I 7 A
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AN AR T R R KRB 2 M E R ANH
Z ISR R RS TSR R B K .

A 58 Bk T B B RN A 2 A VT i g —
G W B g BN A HE I, A L A AE W R R R
NG T s, 1 ShHE R fe K ) 8 e v
TE I 7= 45 2 10 UV 15 35.17 TG, BE AN AT
) A XU 50,2628 N o HER TR RRGE = | DU 2 1 ke
BIHE I 52 M AN K WOV P YR R R N A
ToHARANAE

FRAE IR AG G, 7E T B ) f R v el g A
ool 211 N H G 88 0.0095, 5612 N2 2 4~
N At 8 352 e 0 L4/ T 10 ) BE TS B A A %
1072 B, REME LI AR TS AR R AT ik 107
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it
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T A] e 32, R S 7 SR IO 3 1 H5 Mt Ak ik R
TR IR PR AT T S ARG A B

5 e
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FREAR T L 4 IR G — S R AT 7 o 1) IRUBS: A
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(5) 3C AU DA v 4% 2 800 s e R 22 2 7E
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