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Abstract

The occurrence of traffic accidents is caused by a “fatal” factor, and the occurrence of accidents can
be divided into many reasons. In order to analyze traffic accidents more systematically and com-
prehensively, we use Bow-Tie model for research. In the aspect of traffic accident cause identifica-
tion, we use data statistics, reason theory and dialectical analysis to elaborate in detail, so as to
obtain the formation mechanism of traffic accidents. Finally, the occurrence factors of traffic acci-
dents are divided into drunk driving, running red lights, speeding and fatigued driving, etc., and
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the causes and consequences of traffic accidents and corresponding prevention and control meas-
ures are described. Based on the above analysis, a complete Bow-Tie diagram of traffic accidents is
drawn.
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Figure 1. 2013~2021 death toll of traffic accident
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Table 1. 2013~2021 death toll of traffic accident and property loss
= 1. 2013 ££~2021 FiBER AT IME I T ABFIN =155k

FEly 2013 2014 2015 2016 2017 2018 2019 2020 2021
LAWN(UiPN) 10.6 10.9 10.4 9.4 9.99 8.9 8.2 7.3 6.8
W =35 5% (12.78) 30.9 33.2 33.7 \ \ 14.9 12.0 10.0 9.1

2013~2021 FEACBHM G HIE I 1. £ 1 R, WEHE BT DLE Y, sl FHsoR 2B OBURIBET A
BRI T EES, Real M 2016 4£3] 2021 48, R [EEBKASEFH N 46.5 Jikik/> 3] 23.8 Jik, LT
NEN 9.4 T3 NIk F] 6.8 Ji N, 433l /b il 50%H1 30% [1].
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Figure 2. Bow-Tie model structure diagram
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cov =cov(x,y) = E(XY)—E(X)—E(Y)

. cov(Xx,y)
" Jb(x)yD(y)
E(x) =< 20X
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Figure 3. Top event structure diagram
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Table 2. Cause of accident

2. BHGRER
HiE R
FMHEE B
BEAY AT BRAKE TR & BN R W&
1) EMERK

TR A2 53 R B A ) S AR S R R, BB sEsd k. B2 R
B BKE BRAEA LTI RIT N fERZAEER D, 4R 2 HHR L9 AR 305 & A
. @ ERME, 59 FANRT BT R RE, AR SOEE A A B 2 e, SECCERT
AL, RS WINEITE. EEATR. FIORR. EREBEEERMERNCEER. @ REKE,
R4 T OB ERAE BT T A BRI, A IR MU SRR BT A ST i k. I 4 SR
I A SRR A W RE SRR AR RNIEHE. @ #AEAY, BB N ARARLR, 2%

DOI: 10.12677/mos.2022.114105 1154 e RSE TR


https://doi.org/10.12677/mos.2022.114105

BRI %

AR, SR, EHEERARE, BRRRERTRTE, BUFERIER R,

2) HWIEE

R DR AR T IERE K. RAURRSEAFIR R SN BHE Y X H YRR R E A R
TR AT AR AR RS Hm, (A5 MR, #BESBCCBERIER.

4. XEEHHTFRER

LA, FREDHE B AE S ORTE IR 1R A T G 2 e R AR B TR P R T
KK 7 AR A o (B A RVEAE AR SCBUR I BE Ll e 38 AR 0B AR 2T B 10 22 4 R
PEHRTIRORTIR T, SOEHMI R ERERRE L, KAERBFRRARBOK2].

4.1 WHIEREY

BEATHRE : ARAE 5 B0 A I AR AT T P A S SO AT I LT O (AR R
VUesE 3C, Al 4 fros.

FESR T R A K B E

BATHE WS e GO 0 BE

Figure 4. Traffic accidents in cities
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E(X)=(2+1+3)/3=2
)

E(Y

E(XY)=(2*6+5%1+3*8)/3=13.67

—(6+5+8)/3=6.33

Cov(X,Y)=E(XY)-E(X)E(Y)=1
D(X)=(4+1+9)/3-4=0.67=0X
D(Y)=(36+25+64)/3-6.33" =156 = oY
r(X,Y)=Cov(X,Y)/(cX,oY)=0.9643

THEAE R FFR, AT LS RS r = 0.9643 > 0, B HAE 45 40 KT PR 32 00 DR 2K 3 Y
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Figure 5. Traffic accidents on the freeway
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Figure 6. Traffic accidents in the countryside
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Table 3. Preventive measures factor chart
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Table 4. Control measure chart
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Table 5. Accident consequence structure diagram
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Figure 7. Structure diagram of Bow-Tie model of traffic accident
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