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geological hazards in Xiangli expressway
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Abstract: Focus on theslope geological hazard of Xiangli expressway, systematic study was carried out to find the main types,
development characteristics and distribution of slope geological hazards on the basis of detailed road engineering survey.A
complete information evaluation index of linear engineering of expressway, including basic geological conditions, natural
induced factors, human engineering activities and historical records of slope disasters, was put forward. The susceptibility
evaluation model of slope geological hazards of linear engineering was established through the combination of Analytic
Hierarchy Process (AHP), expert investigation method and factor accumulation method. The susceptibility zoning of the slope
geological hazards in Xiangli expressway was completed, in terms of the GIS platform, which provided an important basis for
the risk evaluation and scientific prevention of geological hazards in Xiangli expressway.This paper plays a certain
demonstration role and provides reference for the research and practice of slope geological hazard assessment of linear
engineering such as mountainious roads.
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Fig. 1 Types of slope geological hazards in Xiangli expressway
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Fig.2 Tree diagrams of susceptibility evaluation factors

for the slope geological hazards
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Table 1 Susceptibility evaluation scores of gravity
accumulation topography and geomorphology
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Table 2 Susceptibility evaluation scores of erosion
topography and geomorphology
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Table 3 Evaluation scores of formation lithology
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Table 4 Evaluation scores of joint growth level
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Table 5 Evaluation scores of soil-rock interfaces
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Table 6 Evaluation scores of rock interfaces
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Table 8 Evaluation scores of rock structure
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Table 7 Evaluation score of fault or weak surface
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Fig. 3 Classification of slope stratigraphic structure mode
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Table 9 Evaluation scores of groundwater development level
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Table 10 Evaluation scores of seismic effect
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Table 11 Evaluation scores of rainfall
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Table 12 Evaluation scores of human engineering activities
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conditions of landslide

HAMBIRM MBS WA RS SRS Tk

HuIE 1 12 13 1/5 1/6
oA 2 1 12 1/3 1/4
Hu R 25 3 2 1 12 13
Fal ] 5 3 2 1 12
Hi K 6 4 3 2 1
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® 15 IFBIE T RGEHR IR R F BT 5ERE
Table 15 Judgment matrix in AHP for rock-soil
structure of landslide

EoR LN ] REEL) R | AR W 2=
THET 1 13 1/4 1/5
+A S 3 1 172 173
wIEEm 4 2 1 172
W =2 5 3 2 1

FRAE L3R J2 R G TR, 23545 75 T 1 T T 2 300
I b S5 T K FRRAE, SR AHP SR TR R 9
SR FIWTHE B, FF AT A T B — B A 50, BEAC
Hi o SR A B AR (2)

10
P = Z aA, (2)
i=1

e P—FEAH T SN A
a— TR REG
A—— BRI 4, L3k 16,

F 16 EAXRMBEFHENEFNERY
Table 16 Weight coefficient of evaluation factor for basic
geological conditions

D& E3
NS - -
IR OdoRE RRIHE JFaRA DRI

MBS 0.0558 0.057 8 0.042 4 0.042 8 0.054 8
WHEH 00198 0.023 2 0.023 0 0.0917 0.0718
TEFH 0.0460 0.059 9 0.076 1 0.040 6 0.0322
HIZZEW 0.0763 0.108 1 0.118 1 0.1529 0.108 3
WIZHZ  0.1264 0.1140 0.123 8 0.163 1 0.143 0
HWEETE  0.0960 0.090 3 0.081 4 0.098 2 0.1153
MR 01571 0.144 6 0.1275 0.139 8 0.1420

H K 0.422 6 0.402 0 0.407 8 02710 03327

(2) N T ARG S

X TE AL M TR B SR R T, RHIRZ L F 42
IR R AR AN T, AN [ T AR X
YRR ETE R NEAR . —or R 50— T
WA, Wz 75 87 e, BEaE, —aR e JLAR T
FedE IR TR ) . ASCRIER T, A
ST ARG B 102 R GRS, 55 75 Wi i T T 2l
e 5K H KB RHE, R AHP B R 3 T AN R R
R F WA R, AT A T A — oA e, A
TR S B TR R AN E(3) .

Pzzi:a,.A, (3

SR, Py NS TR ST S
o TR KL
A—— AP R TME, 3k 17,

F17 AERIBEDTENEFNERY
Table 17 Weight coefficient of evaluation factor for
human engineering activity

. BEE
RAEES - - — — -
WA by YRR EAEa AR
Jit3 7 0.134 7 0.155 8 0.1429 0.124 6 0.107 8
it S 0.404 2 0.467 4 0.428 6 0.498 6 0.4312
i 0.163 8 0.1373 0.1429 0.1373 0.163 8
% & 0.297 3 02395 0.2857 0.239 5 0.297 3
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T 3R 30 W Hb 5T K 5 By RV LA R AL L, AR
& ArcGIS V-5, Xif B 1 iy 3 2 1% 301 33 il it ¢ 3 AT T
5 BAEST R IX RIS
4.1 XKk

(1) FERl R

R 1 R F2 57 014 0 35 b 5T 9 5 B R DA B A
Y, BRI ORMA A BE U S R 1R (L
LA, RHEER) | BT Bt T kL Sl | ek
H [ T e 00 A Rz 2 R 45

(2) sookil gy

X TR B R T R TR] R M X, HiuJE b 35 PR
HTIREE, AR T 5 S XS0 6 v R (o, AR
S R LR FERE, DL BEHTZR 500 m 8 — I 53
BRI CRR 48 75 22 0] AR K s 0 ), X AT BT
X453 o

(3) HFITH

TE 500 m K — HLoT k43 A LAk L, 455 LRl TR
FE I3 b 5T U T By RV R R 5 P R, X
AN BATC Y FEAS M 5T 25 A . KRR . MBI, AR T
PRI Bl TFE DT A 5 HARhR I TR

(4) Efab 2

BN AR B B (B B 2R 7 L 7R E4R) B A ArcGIS
A, # 500 m —FRIT Y SR AE B T 3R T BT RS HE

(5) 5 BAEVEMHE %L

FRAE AR S A AR L SO IR S
HAVRA IR TF L 5 HUKHE Ty KAV B, B e AE
ArcGIS B8 5 A AR, SR 54 500 m —FRIC AT
W FHES A ArcGIS KRG UHATIHHE, BT 154 500
ENEPE Oy R ey e



- 128 - Hh [ M KCE 5 B iR A 4R
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WRYETHAAT 20 Z) R ARV HE BAs A, R FH 18] 7 o5
B, XIANRVK F AT Sy Rk G IX X, 5 B AreGIS
23 [ & N TI6E, K LA 3 . e e . BRI VK
ARA BTG 2T RN P s SR B AT &, |
AIA5 3] A 2 h e b 5T UK 5 ek o X Rl L
42 XA

ASCHE AR ST 0 B M AR R X R
e, N7 TR KO+560 ~ K48+900 Bt HEAT T i1 3k b Jii
9 FE X RIAFAE .

HR 8 AN [F] 300 35 b 5 9 5 oy S e DEM P B3R 45 2R,
SR HH B B 722, 486 4 Bkl oo Bl (0~ 4) WA %
X [4~8) NS KX, [8~12) NH G KX, [12~16)

BT GIS 3, # Bk R oy 4318, 453 1 7 0 e
T3 3k b I Gy e M DR T, DL IR 632 A/ INBR il
L KO+560 ~ K7+060 B AR ) o

: /, S o . B . P
gy
¢ - 4 IR FE AT KX WK FE ) KX

El6 BEmEAKE KO+560~K7+060 Bl iR E S & XX E
Fig. 6 Susceptibility zoning map of geological hazards at
K0+560~K7+060 section of Xiangli expressway

HRA LR DX 18], S B ik 5 & PE A | X &) 7
TGS R Al FEVE, AR SO S e 1 XA B A B 9 A 114
RE T IEMATHERT T X5 b, 75 21 2 & A= 3 b o kK
TN T o) B X RI I b 5 R X o R X, S 8L
HELZRIEAY) G, FTHAER I 18,

* 18 BEMREAKBHMRARESZESRXIILER
Table 18 Classification and regionalization results of
geological hazard susceptibility on the slope of
Xiangli expressway
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