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Study on Safety Risk Assessment System for Waste Dump of Mountainous Expressways
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Abstract: The safety of waste dump projects of mountainous expressways is related to environmental
protection, water and soil conservation, highway building protection, and downstream environment-sensitive
point protection, so it is necessary to put forward safety assessment methods. Based on the data analysis of
1 369 waste dumps in Yunnan Province, the safety risk factors of the waste dump engineering were proposed
and summarized as five primary indicators, including site selection and design factors, construction factors,
regional geological factors, external influencing factors, and data integrity factors, and 18 secondary
indicators were further put forward. The group decision-making analytic hierarchy process (AHP) model was
established, and the weight of secondary indexes was determined by 64 technical experts. The technical index
system of safety risk assessment of the expressway waste dump engineering was constructed, and the risk
classification standard was set. With a waste dump engineering of Dali—Lijiang Expressway as an example,
the safety risk assessment system of the waste dump was tested, which proved that the assessment system was
simple and easy to implement. The weight optimization needs the support of big data in practice, and the
assessment system is suitable for promotion and application in the waste dump engineering of mountainous
expressways.

Keywords: mountainous expressway; group decision-making; waste dump; safety risk; assessment system

WrEE:
E&WA:

EEEN

:12022-09-26 (&2 Hi)

: 23 8 i BB 2021 4F B A8 38 iz A T lb TS BRI H Y B0 H (445 1 2021-MS4-105) 5 = B 44 R 5 1R300 H AR 100 H
(%45 :2019FD003) ; = F 44 3¢ 12§ JT 2019 4F B} 57 A 3 45 B i iF 52 0 H (45 :2019301) 5 =~ B 4 07 50 38 1 44 5
1T H (455 :202205AG070008) 5 2 7 44 38 8 B8R 3% 0 5T e A R A w1 B T H (45 : Z21.-2021-03)

SR, B L g AR E-mail : 478451744@qq.com



w14 AL F b K &R A% F B R A R IE IR AR 219
0 7= ARV RS KT AT HEE R

AR R N I TR T LR ORI B, DA &
A R R 2021 4R K, e A BGE S LR R
9 000 km, 32 Hb JE 35 45 7 i 29, L DXy 3 2 i A i
AP R TR EA Y TR R, =R TR
WS A7, B X A R i TR
st TR, WG, = B A B e A B BT Y
B3B8 0 2.01 km W 1A 5 i 3 5 BT A LI N 4R
EE A YA 159 km I E 1R Y, 0T
W ESHEER K FFE A BN R A RS
b R K X IR AR P K R R A B S K
T U P A5 R S s U S R

P EHEEWE, sl o TRRARAE 24 J5 T (1) &
2 RV, BRI X T A B e i ) TR H T IOR 4
— I 2 A KU PP A 5 4 ) 5 0, T AL T 3 i AR
ROt A MAERETEM B RFVRET
A 7RI H S TG R VR ik I N T
L RIA D PR T & A B L KT
AR AE ST O PPC LAY 4 T Bk I 5 i ) 45

4 98 B A % 4 T BCHORE r b K 28, AR T A
(2 R 2 B B A AR IR o AR SCTE R i AR
AR S AT o3 A B AL SR R SRR IR
G MRS p A L DX S B S0 A KU T
PR I A B B 37 T A R L SRR i D7 T X S
by 2 4 A 52 e DR 3R B AR IBO(EL, A T R RS
A5 ME AR IO AN MR R B R, ST A A
I S A5 TG X S ST S, O I 3 4 A By 4
VAN 27 L5 N2

1 %A R F 0B A o) 4 22

Ze it X = A N 1 369 JHE R T B 3R T 3 IR OE
Bhae Faoe MEVP AL RN EAT 40T, s TR A K
65 52 W) R 28 ] ARG SR 28 Bk AN &R il TR R
DX 358 T R 25 L A0S 52 ) PR 2 R R SR R R 5 A
Ji i o A SCR )2 R A3 B A R AT 22 4 KU TE A
X5 A5 T PR AL TR I R B A
N S TR R SE PR B, BEEL T 18 S IEAN 4R
b, JE AN 19T 7 19 23 O 0 BT P A 8

:Z::Z:Z#Z:f:::::::::::Z::Z::Z:Z::Z::Z::Z::Z:Z:Z::Z:Z::Z:Z:j

gz

I I I I | :
EnesgotEg] [ omTEE | [ xsemEmEz]  [semEwmnE | Beoemremz
] \ ‘

;::::::::::::::::::::::::::::::::#::::::::::::::::::::::::::::‘::::::::::::::::::::

T

R SO

Ei
DS
5k

=

ERXRA
ERENHAEE

=

7K
T
7E
i
/ATG\‘_:
it
*

B1 ZEXRITNRERIHTEER

Figure 1 AHP model for safety risk assessment
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Table 1 Group expert information and attribute weight
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Figure 2 Safety risk assessment index weight of waste dump
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Table 2 Criterion-level consistency test results
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Table 3 Safety risk classification standard of waste dump
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Table 4 Risk classification management measures
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Figure 3 UAYV image of dam area of waste dump
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Figure 4 Top view of dam area of waste dump
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Table 5 Safety risk assessment of waste dump
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