Journal of Security and Safety Technology ZPifi A, 2023, 11(3), 30-39 Hans )0
Published Online September 2023 in Hans. https://www.hanspub.org/journal/jsst
https://doi.org/10.12677/jsst.2023.113004

ETRX S AN mIE RS H S EUX B
Sh7EE

i‘uﬁaa x ']é*’ ?%%E?’ 3‘& jﬁ-
e TR E K a5 i AR = R G Ty 5 a4 At A st ge =, Jbid

WekE HiA: 202347 H21H; FHHEM: 20234F8H21H; KA HA: 20234F8H30H

R

AR KBREERNN LB, BfaftmERZRIEPRAR. B, HHREFREE LN
Ft, EEERR. AT EEHREARERER AR SRS E R R E, AR —
METRRERNEALRBRER B GERNETEITE, Bk, AEHE. AR, & 3%
MEHELTHYWERAT, oEiRERESMZENBYMER; RASIELRERSMEFHR
REZRR, FRRRSHIERLEA BRS8N R IREH, AT E M E B E MRS 2
1 78 - B R BLVRAN T A E FF AT B AL AE L T A Fe A E R & R R SR AL R AR
X3 A B BOR B T R AR 0 LA B AN SRR, AR R AERR . IR T
TP et B EMEREE, B ASGHTAR= A,

X 5in
fEte, BRI, fetbiiah, KK, X 5E

Risk Analysis of Hazardous
Chemical Road Transportation
Accidents Based on Analytic
Hierarchy Process

Xinru Shan, Feng Wang®, Xiaozhi Lj, Jing Bian
National Foundation Research Laboratory of Fault Prevention and Control in Hazardous Chemicals Production

System, Beijing University of Chemical Technology, Beijing

Received: Jul. 20%, 2023; accepted: Aug. 21%, 2023; published: Aug. 30", 2023
SEREE

CESIF: Ronn, T, R, 4% TR HER fE AL i IE BOE S SOAR T TED]. ZRIEOR, 2023,
11(3): 30-39. DOI: 10.12677/jsst.2023.113004


https://www.hanspub.org/journal/jsst
https://doi.org/10.12677/jsst.2023.113004
https://doi.org/10.12677/jsst.2023.113004
https://www.hanspub.org/

B &

Abstract

The demand for hazardous chemicals is on the rise, and the number of accidents such as fire, ex-
plosion and leakage in the road transportation of hazardous chemicals is also rising, which is ex-
tremely harmful. In order to fully identify the risk of road transportation of hazardous chemicals
and prevent the occurrence of road transportation accidents of hazardous chemicals, this paper
proposes a method for calculating the weight of key risk factors of road transportation of hazard-
ous chemicals based on analytic hierarchy process. Firstly, the key influencing factors of road
transportation safety of hazardous chemicals are analyzed from five aspects of hazardous chemi-
cals, personnel, equipment, environment and management. The main causes of road transporta-
tion accidents of hazardous chemicals are systematically analyzed. The analytic hierarchy process
is used to establish the risk assessment hierarchy of road transportation of hazardous chemicals,
and the risk analysis of road transportation accidents of hazardous chemicals is carried out to de-
termine the weight of each factor corresponding to the evaluation index and quantify it. The index
weight is used to determine the influence degree of each factor on the accident occurrence, and
the corresponding reasonable safety countermeasures are put forward for the influencing factors
with larger weight, so as to effectively reduce the probability of accident occurrence. The research
results will help to prevent the harm of hazardous chemicals road transport accidents and reduce
personal casualties and property losses.
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Table 1. Hazardous chemicals road transport accident risk assessment hierarchy structure
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Hoefra, (i, =12, n) ARETTEU, MU AR LB m LTI OIRRIE . FIBIEREO6, Rt 7 0%
PRI AR TR (AR, — R O SUbR ek TR [13] [14], LRI 2.

Table 2. 9 Grade scale method
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9 FRFAERHIL, W% R s
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3.2. HHEHERE R &K EE
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Table 3. Average random consistency index RI value
7= 3. FHREN—EEEAR RI BUE

n 1 2 3 4 5 6 7 8 9 10
RI 0.00 0.00 0.52 0.89 1.12 1.26 1.36 141 1.46 1.49
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1F BN L RANE 4 FTRs
Table 4. The weight of each index in T
4. T P EIBIFIE
T A A; Az Ay As o 1)
Ay 1 1/2 1/3 2 3 0.805 0.161
Ay 2 1 1/2 3 4 1.309 0.262
Az 3 2 1 4 5 2.081 0.416
Ay 1/2 1/3 1/4 1 2 0.493 0.099
As 1/3 1/4 1/5 1/2 1 0.312 0.062

XA —ALAREE, V55 IR A & o = {0.161,0.262,0.416,0.099,0.062 -
R Ao = A0 KTTECKFHIEE A, (A)=5.068

4.3. HEEFNER—BERE

R 2 B) K B RAFAEME A (A) LR, XT G5 RBEAT — H B IRAFE] C1 =0.017 , &F —BHEIEIF
RI =1.120, 33| —#P I CR=CI/RI =0.015<0.1, LAz AW TR brgt Tl it — S % .
(7] BT 52 HAR AR AR, a0k 59,

Table 5. The weight of each index in A;
= 5. A R EIBIRIE

Ay B, B, Bs WE R

B, 1 4 3 0.623

B, 1/4 1 12 0.137

Bs 1/3 2 1 0.239
Jmax = 3.018 Cl = 0.009 CR=0.018
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Table 6. The weight of each index in A,
= 6. A hEIBIFINE

A; B4 Bs Bs B, Bs By Bio B Biz EES
By 1 2 3 4 1/3 1/2 1/3 1/4 1/2 0.070
Bs 1/2 1 2 3 1/4 1/3 1/4 1/5 1/3 0.047
Bg 1/3 1/2 1 2 1/5 1/4 1/5 1/6 1/4 0.032
B, 1/4 1/3 1/2 1 1/6 1/5 1/6 1/7 1/5 0.023
Bg 3 4 5 6 1 2 1 1/2 2 0.172
By 2 3 4 5 1/2 1 1/2 1/3 1 0.108
Bio 3 4 5 6 1 2 1 1/2 2 0.172
By 4 5 6 7 2 3 2 1 3 0.266
B 2 3 4 5 1/2 1 1/2 1/3 1 0.108
Amax = 9.222 Cl1=0.028 CR=0.019
Table 7. The weight of each index in A;
FT 7. AP EIEIRINE
A Bis B4 Bis Bis @
Bis 1 1/2 1/6 1/4 0.071
Bis 2 1 1/5 1/3 0.112
Bis 6 5 1 3 0.558
Bis 4 3 1/3 1 0.259
Amax = 4.079 Cl1=0.026 CR =0.030
Table 8. The weight of each index in A,
= 8. A, B IEIFINE
A4 Bl7 Bl8 B1g BZO BZl *XE:/%;&
By, 1 1/2 5 1/3 3 0.177
Bus 2 1 6 1/2 4 0.273
Big 1/5 1/6 1 17 1/3 0.042
Bao 3 2 7 1 1/5 0.425
B 1/3 1/4 3 5 1 0.084
Amax = 5.138 Cl=0.034 CR=0.031
Table 9. The weight of each index in Ag
= 9. As PR IEARINE
A5 BZZ BZ3 BZA BZS BZG *Xi/%ﬁ
By 1 1/2 1/3 1/5 1/4 0.062
B3 2 1 1/2 1/4 1/3 0.099
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B 2 1 1 0.161
Bos 4 3 1 0.416
Bus 3 2 1/2 0.262
Jmax = 5.068 Cl=0.017 CR=0.015

R AT B WA R S L] CR /0T 0.1, Bl id — BV AR Ui B TS AS B A 4% A R
BER &N 525 AR E 5 BB E[15] W% 10.

Table 10. Index weight at all levels

& 10. BRIETNE

AL = L fetr )= I R Her
B, 0.623 0.100 3
A 0.161 B, 0.137 0.022 15
Bs 0.239 0.038 8
B, 0.070 0.018 17
Bs 0.047 0.012 20
Bg 0.032 0.008 22
B, 0.023 0.006 24
A, 0.262 Bg 0.172 0.045 6
Bo 0.108 0.028 11
Buo 0.172 0.045 7
Bu 0.266 0.070 4
Bi» 0.108 0.028 12
B 0.071 0.030 9
B 0.112 0.047 5
As 0.416
Bus 0.558 0.232 1
Bus 0.259 0.108 2
By7 0.181 0.018 18
Big 0.275 0.027 13
Ay 0.099 B 0.036 0.004 26
Boyo 0.291 0.029 10
B 0.217 0.021 16
B, 0.062 0.004 25
Bus 0.099 0.006 23
As 0.062 Bas 0.161 0.010 21
Bos 0.416 0.026 14
B 0.262 0.016 19
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