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Risk assessment of slope failure hazards near bridges of a
highway across deep canyons

CHENG Qiang
( Sichuan Provincial Highway Planning ,Survey, Design and Research Institute Co. ,Ltd
Chengdu ,Sichuan 610041, China)

Abstract ;: Risk prevention and control of high cutting slope in deep canyon area is critical to bridge safety. The
discriminate indexes and analyzing method of geological hazards in different stage are given, including the
susceptibility analysis, hazard analysis, vulnerability assessment, risk rating evaluation and feasibility
evaluation. According to the quantitative evaluation indexes of slope stability to assess the susceptibility of
geohazards. The degree of hazard is classified according to the scale, speed and impact energy of the hazard.
The structural vulnerability is evaluated based on structural mechanics analysis. The risk rating of geological
hazard is evaluated according to the damage degree and disaster loss. Then the feasibility of prevention and
control are determined by the difficulty and reliability of prevention and control. This method was applied to
the large span bridge acrossing Dadu River in Luding on the expressway from Ya’ an to Kangding, the position
with lowest risk was selected according to the evaluation results. Anti-slide piles combined with anchor cables
were used to reinforce the key area, the debris flow interception structure was adopted to prevent and control
the geological hazards on bridge site slope.
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Fig.1 Flow chart for risk assessment of bridge slope

geological hazard
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Table 1 Discriminant table for vulnerability of slope

geological hazards
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Table 2 Hazard identification of slope geological hazard
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Table 3 Qualitative description of Damage status of bridges
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Table 4 Risk grade of slope geological hazard
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Table 5 Feasibility of prevention and control of

slope geological hazard
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Fig.2 Geographic position of the bridge

2.1 R O CE KU A

P G it ORI AT TR T e A AR T 9% S B 5
W ERIE B2 22 km, E1 b 52 AFE T b 5% o) 0 5 i i
JE0.275¢,E2 Mo A 1 M 72 5l e {00 38 % 0. 49¢.
AR LE B L v BE 1 AR TR R, v 30U v 30
B 7 22 B T 3 v 23 99 2 550 m (500 m, B RE 7 A 3
5 1 000 m; WA HLAE (0 fE 2 f5 10 3 5 500 m, B2 /7 R
UKESTAR o BEXF =B AL I, 8 i AR 48 TR b o 4R
2 N AN W B AP B A AR A5 A
SR AR AR 3 2 T e (LA UL A RS- iy o A 45 07
PO B R T O 5 1o 45 4 T
SRR A P , A B A WO 3 T R RR E AR
REGMER, KA s Las sl B b i 7 e E (£6) .

MRAE(3) A (4) , AT TF BB Tl AR BR N 42 B
BB FE A A B KU E 3 ol 4 B i 5% o B30
T, =475a, B B AR IR T, = 100a, W7E E1 H5%
TERS  RERMRP = Py x T,/T

ARG 52 450 i B R XL MR 3 T B8 T ) 2% A7 8 XL
W6 25 2%, T MR 405 i Tt O A YA RE T, O 5 IR A B
il T e B AR R BEAT B R P AT (R 7)) .



- 46 - TR TR UTEA DX N AT B BRI 1 9 F XU PP Al

2019 4F

F6 BWMMBEBERENEE

Table 6 Movement velocity of debris flow in each bridge slope
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Table 7 Risk assessment of geological hazards on Dadu River Bridge in Luding
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Fig.3 Layout plan of protection measures of Zanli Bridge

on Ya’an Bank
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Fig.4 Section plan of slope protection measures for Ya’ an

Bank of Zanli Bridge on Ya’an Bank
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