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Abstract: The risk factors were discriminated according to its
influence on seismic risk of highway based on the principal
component analysis and expert surveys. Four factors such as
the peak acceleration, vegetation coverage, formation
lithology, slope, were selected as evaluation factors for their
significant effect. Traditional analytic hierarchy process was
improved by resorting to the cloud model, and a weight
approach was proposed for seismic risk assessment based on
cloud model- analytic hierarchy process. The scale scores of
each risk factor was studied by using geographic information
systems technology platform. The assessment model of
seismic risk was set up, and the method was validated. The
results indicate that the seismic risk index of the experiment
area is 1.00~6.96. Seismic risk value of most regional is less

than 5.00, the maximum value in the south and the southeast
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of the starting point with high peak acceleration, hard rock
and large slop is close to 7. Risk assessment results agree well
with the measured data.
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process
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Tab.1 Topographic indexes of geological disasters

Fe Xi/m X2/ X3/m Xy
1 2 755. 00 41. 27 5.03 1.33
2 1 459. 70 29.20 3.95 1.15
3 2 248. 15 42. 42 5.28 1.35
4 2 085. 58 19. 60 2.08 1. 06
5 2 505. 15 27. 86 3.73 1.13
6 2 267.57 33. 09 3.79 1.19
7 3 009. 28 20.11 2.45 1. 06
8 1474.34 25.79 2.87 .11
9 1463.74 37.99 4. 73 127
10 1 584. 60 43. 44 6. 04 1.38
11 1555.51 47. 60 7.68 1.48
12 1 889. 84 37. 66 4,49 1.26
13 1 829.27 33. 49 3.24 1.2
14 1521.73 23.08 2. 58 1.09
15 1 697. 66 36. 07 4,78 1.24
16 1 540. 00 14. 54 1. 58 1.03
17 1582.27 52. 61 8.35 1.65
18 1 596. 43 23. 36 3.00 1.09
19 2922.73 34. 36 4,85 1.21
20 2 045. 89 39. 26 5. 00 1.29
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0. 3822 (Zmax — Zuin) /36 = 0. 073

H,1 = Hﬂs = H,Z5 = He7 = HeO/O. 618 = 0. 118
A Zoax = 95 Toin = L0 W RE, — RPN
0. 858.
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Tab.2 Scale of importance
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WBITBESE) , A B BT — A0 ONZE Ll X R
BB BT . T K — U AN XU B 7 A X
BB R R BN B Coar ) > MR (us) >l
JEEE Cuy ) > MR 2 2R (w5 KUK IR T LB

H P RZ TN RKG E F RN EEEXR
Hu>>us= ui>> up, NS F HREERE R Py B R
SRR A KUK F RN EZEERRA w>u>
Uy Uy JM@EI?I:B&%EME% P; ,?%Emﬂjlﬂl/ﬂih
Fﬁlﬂ?ﬂ%ﬁi@‘i%)ﬁ%%ﬁ W= uy > us > up s R
e R EUERHE R N Py s B R0 0 IOAS KUK B 7 £
MMEZEERRR w> us> w> up, MR H T L
BOHEFEA Ps. BAKINSE 3 B,

®3 REETFILBRERE

Tab.3 Comparison matrix of risk factors

Py P, P P, P
U1 Uz ug Uy U1 uz us Uy u1 uz u3 Uy ul uz ug 22 U1 Uz us  Us
u1 1 7 3 4 1 5 4 4 1 7 3 5 1 7 4 3 1 6 5 4
uy  1/7 1 1/5 1/4 1/5 1 1/4  1/4 1)7 1 1/5 1/4  1/7 1 1/4 1/5 1/6 1 1/3 1/4
us 1/3 5 1 2 1/4 4 1 1 1/3 5 1 3 1/4 4 1 1/2  1/5 3 1 1/2
uy  1/4 4 1/2 1 1/4 4 1 1 1/5 4 1/3 1 1/3 5 2 1 1/4 4 2 1

FALRFIPER w M up Z R EENEL H
WETZRBIET HBRE A 35105 : A=,
0.707,0. 118), A, = (5,0. 707,0. 118), A3 = (7,
0.707,0. 118), A, = (7,0. 707,0. 118) , A5 = (6,

0.437,0.073), it LU T UGS wy #l w, B
B AN S AR F R K (6. 4,0. 244,0. 041). [F 3,
i BR L TG AL B4 ik AT ASRAS Atk XU PR B
FIWT I AT, 75 2 AR BT AR B Qg 4 P,

R4 FIEERE A,
Tab. 4 Judgment matrix A;
) J
1
1 2 3 4
(1,0,0) (6.4,0.244,0.041D) (3. 8,0. 275,0. 046) (4,0. 300,0. 050)

(1/6. 4,0.006,0. 001)
(1/3.8,0.019,0. 003>
(1/4,0. 019,0. 003)

(1,0,0)
(4. 2,0.270,0. 045)
(4. 2,0. 321,0. 054)

=W N

(1/4. 2,0.015,0. 002)
(1,0,0)
(1/1. 4,0.121,0.020)

(1/4. 2,0.018,0. 003)
(1. 4,0. 238,0. 040)
(1,0,0)

FARO~ADIHER
E, = (1X6.4X3.8X4)t =3,140
[F#, E,, =0.306,E, =1.115,E, =0. 930.
E® = 3.140/(3.140 +
0. 306 + 1. 115+ 0. 930) = 0. 572
Rl , EX> =0. 056, E =0. 203, EX” =0. 169.
E, ={(1X6.4X3.8XDLO/D?+
(0.244/6. 4)* +- (0. 275/3. 8)* +
(0. 3/0)F 2} = 1. 183
[, E, =0.175,E, =0. 741,E, =0. 623.
E® =1.183/(1.183+0.175+
0.741+0.623) = 0. 541
[Fl#, EY =0. 052, E =0. 221, E =0. 186.
H, = {(1X6.4X3.8XD[O0/D*+
(0.041/6. 4> + (0. 046/3. 8)* +
(0.05/4)?J/2}V4 = 1,159
[Fl#, H, =0. 110, H, =0. 474, H, =0. 397.
HY® =1.159/(1.159+0. 110+

0.474+0.397) = 0. 542
[FIE , HY =0. 051, H =0. 221, HY =0. 186. 4
REIMEXHLE , R 5 P

*5 BEEITE
Tab.5 Calculation of importance
W; w©

(3.140,1.183,1. 159
(0. 306,0. 175,0. 110>
(1. 115,0. 741,0. 474)
(0. 930,0. 623,0. 397)

(0. 572,0. 541,0. 542)
(0. 056,0. 052,0. 051)
(0. 203,0. 221,0. 221)
(0. 169,0. 186,0. 186)

1 6.4 3.8 4 7(3.140
1/6.4 1 1/4.2 1/4.2{]0.306|
1/3.8 4.2 1 1.4 ||1115]
/4 4.2 1/1.4 1 0. 930

[13.055 1.284 4.528 3.797]
n ZEI~-Wi1
1 =1 _

Amax A — D) A=L——— = (13.055/3. 140+

ni= Wy
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1.284/0. 306 +4.528/1. 115+
3.797/0.930)/4 = 4. 124

C Amm—n 4.124—4
C= n—1  4—1

[ C_o.o04
R~ 0.89

EXH n REHBERANE AP N 4 2— 2tk
5 PR R R — B, TR, DB JE L 3%
BE WEEE HUEZRNNENR o=
(0.572,0. 056,0. 203,0. 1697,
2.3 BiEMRERKE TG RENAEE

(1) JR: R AR BE 4 {E

& XU R A A R R, A R B 4. H AT
SR a RUR PPA , B EXTEAT#ATI o E, B S —
B ES RS AN ESEREN HE
JRUBSE B2 DA v R o XU L AR XU = A~ 5 4%,
ANERIHIRE 9,5, 1, FERF o R EIR 6 Jr
.l ERAEE A LUSC B N T — BN T
Ao

®6 REREFIERER

Tab.6 Scale scores of risk factors

= 0. 041

=0.046 <O0.1

RS 2% B 5y e
X HF E ™ =
EAH BN BE/ g <0.15  0.15~0. 30 >0. 30
HEEER/% >70 >50~70 <50
HEA + A E
MR/ O <20 F>60  >20~40 >40~60
(2) &5 R PEAG A TR f s ~T.

T 52 R B XURSE PR B 2 2 B A LA K XU BRI 7
WENHHEZ G, B E KRPFAEERL, 115X (12)
7.

Q= D lwS; = 0.5728, +0.056S, +
i=1

0. 203S; +0. 169S, 12)
X :Q HGEHBRNEIEL, S, (i=1,2,3, DO NF
SRR R F AR BE A o: N R FALER. 458 KU HE A (B
FREAC , HE N AR X B TR XL .

3 EBISHR

TEHCH 74 B R I R A B N TR TE XS 42, AT
0N B T KR VR A B SEA AT I AN B R
FRROUT) 1Y 22 T 7R T A B A o S R, T T A 80
km e+ h™1, B 24. 5 m, PR 2K 130. 4 km. ¥
LRBS R T AR B4 M B M 2 BT M AR BT, LR A

BB, TR A SRR EA
ZLRREN KRN BAREFREXZ—. R
It FEF R AR X AR LR A Y, A FIX
1 bR A VIBE X, J 2 ) 8 R Hh AR e 25 X AR
AR RS B F R Bbnite , R A GIS R &, % 5
Tl R A7 23 () A 0 R 12, 1R B A
X S (kA 25 R M R A A R
SyAatEo, i 1 frs.

7 58 O B XU B F B B 2 R AR 38 AR
BENEE, % RBEE MR B, RS
HEABRBEESANBIEH Q 4 X HEiRE- A,
AH LR XU R . 456 XU 8 s [ 43 A 1
& 2 P,

WHEEREW . R EA IR R ERR R
7 1. 00~6. 96 2 [ , FHr AT 43 DX 458 XL 468 Bk F
5 AR, BRARAR s R K AR B R R I (PN B B RS K
M3 B DX A8, KR R BRIE 7, )8 TR B KR X5
1 G i 7% b IX 356 6 O T TR 2R X S8 XU 5 B8 s » #H
IV e (3 5 0 R L DX 2 o Pk S R 3
&, BELA RS BoE o H At X 48 R 5 8 3 1)1
bR R T L VR A IO UE , R A BE Y R R R
FRERE S KR IHE T RS R EAR B (UG aH
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