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Decision of Affected Area of Freeway Accidents Based on Toll Collection Data

YAN Sheng-yu, XIAO Run-mou
(School of Automobile, Chang’an University, Xi’an Shaanxi 710064, China)

Abstract: A method of utilizing toll collection data to construct decision-making database is innovatively
proposed, and the affected areas and characteristics of 4 kinds of traffic flow existing in freeway network are
elaborated. According to different mechanisms of accidents impact on vehicles, the characteristics of each
classified kind of vehicle is analysed. Taking proportion of each traffic flow of the section where accident
occurred as evaluating indicator for decision of major affected areas, the fuzzy decision-making model of the
affected areas is proposed. Supported by analysis of license plate and reference to traffic flow under general
situation, the application of the analysis method for affected areas is well described and developed by an
example. The analysis software for affected areas is developed based on the basic database, which has been
proved feasible and convenient for decision-maker to control accident scene efficiently and practically.
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Fig. 1 Flowchart of generating basic database
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Tab. 2 Situation of traffic flow on expressway in

Henan Province in 2009
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Fig. 2 Changes of hourly traffic volumes under

general situation
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Tab.3 Daily density of traffic flow in road section where

accident occurred

3 4%
FEHIN . 2 Wt} 9 HELLTF 10 L I
R AR SR e
2 = (2 - (4 - (4
% e h/ % %
H2E% 55—
X e 48.02 5.20  36.17 5.75 0.90
‘z‘FE /ﬁi
1_:?%[96 29.73  1.66  22.04 5.13 0.90
i HEBBA
HEERCA—
A 22.25 1.94  15.66 4.30 0.35
HEERPRA
A1t 100.00 8.80  73.87 15.18 2.15
B IER—
%E%y‘ﬁ 66.40 10.10 29.85 24.97 1.48
HoM
H2agh—
X B8A 18.62 3.75  7.95 6.13 0.79
|5k &M
G A—
ERBRBA 14.98 2.84  8.63 3.18 0.34
[l
4t 100.00 16.69 46.42  34.28 2.61
I —iE 7R
M EER 68.81 11.26 32.21 22.75 2.59
S
EH—H 25
# Y1734 372 6.31 5.97 1.35
i B
=g —E
N 1‘ 13.85 3.04  7.43 2.82 0.56
B
At 100.00 18.02  45.95 31.53  4.50
FRIN—# BH 43.41 7.29 3.39 29.77 2.96
1% BH—FR 41.52 6.88 2.73 29.06 2.86
AN
BRI JE—¥BM  15.07 1.26  0.88 11.10 1.84
A1t 100.00 15.43  6.99 69.93 7.65

IR B B R R R B RO S H
ZEBA . BEERER T RAR, HaXEk
PELIAR . LB VIR 4 B A BORE, xS
TR ARSBATIIAL . P 2 R/, K R e
T PBRAEABIN 1 BH B AT A R 55 X N B 3T 2847
e, KA R (S85) i EA R 4 4 ALl
R, IR SSE Y . RER SR
SR BB PGB | LR 2995 B 22 8] 2 1) 21 3K
AT, R PP SRS 2 A3 O R B
FHFMFHATZEMBER, 58 WAEfq. ba
SEMDSIN 5535 BH 2 A 2 i =2 Ta) 19 48 AR 5 52
TRt o TR T 3 3 e Y 2 Bt 2 2 ) 2 3
W (G4) BENER, M3k 2 N MLE
G RE—RIM o S BT 52 R Y B N A Y
w3

« ERBIST

BE nX

3 EERIRMHBEARKE R
Fig. 3 Major affected expressway boundary stations
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Tab. 4 Average velocities of classified vehicles under

(6)

general situation

SRR 2 #l =3 fil <9 =10 Ji
W/ (km - h™!) 62.92 56.29 92.37 80.93
FEAHL veh 1125121 1576070 5972804 518 344

HIE B 22 km, MRPEZR 3 R AW
S Y R AN SRR B R b Sl . ER T BN S
TR, Boreh R 2A 13 veh 534, 20 veh % 7%
Wk, & U A i B B T R B[R] 43
14 22 min, %K E E BN IME FE U2 PR PEEE H ]
K15, 4% | I ZREE 13.4% | VLR EE 6. 7% , BREVG4E
Pl e, EEAE 6 BFE 7 B2 E, WA 2
(b) o FFEA K E S X BEVY AN 1738 7 AR R R
el 30 3 7 3 B T4 A A5 0 Ll R e AR B B R A T 1Y
HESE 24 h SEHRIATF S AT AR, AR S O B 4 F



55 8 1

FIURSS, S5 FET OO EE fY  To  Jf ZRs o) DX H) s 139

MR A 5 4 T A Y sgim i o (5), fil
SE R A i 2 3 5 T e A AR OGP B8 94. 7%
D i e ) 5 A T A G AR BT e A e A
IR 2 4 Y I W s AT

5 #ig

(1) ARSCLAm A B B St S, S 1
SRR A DCIOROR e SRR, X T B 28 St e i
SR RS SR ) 2 0y, HL o B 45 2R RS A LI
V% FHL % B 1Ay R O, i v S R T X Il ) T 1)
WERR R o JE SR UE 17k R SR S R AT

(2) 52 DX 3k 50 A B FRCHE 1) ok, i 4
o T AN 30 = WA A IS TR] - 3 A 23 3% ] 4 T sy
T S — i 1B R SRR A S . AR SIS TS
LA TR Z S U BU 2R 57 M X, % TR
B P ORTEER A 13E , AN N — i 55 1wl

(3) A SCF FHC M R ) B B I E A
PR AR, B % 9 5 e e ) 7 3 5
AR R, ATLAEAT 2R S, LA 2 ARG
iR o TR TS 5 AT O v 2 B IO A B R 4t D SR A
e, BEICRERS MEGH D SIS R N 2 P, LB
I BEIR T AL IR R S S BB

S 3k

References:

[1] QIAO Wei-gao, JIA Cui-ping. Analyse and Study of
Freeway Traffic Accidents [ C] // The Ist International
Conference on Transportation Engineering, Chengdu:
American Society of Civil Engineers, 2007 3563 —3568.

[2]  National Academies of Science. Highway Capacity Manual
[ M]. Washington D. C.:
Board, 2007.

(3] PO, T 20 S ot Bl 1Y % 0 o A7 R A
[J]. AzcER, 2012, 29 (8) . 118 —126.
SHEN Qiang. Road Network Mobility Performance
Evaluation Based on Freeway Toll Data [J].

Transportation Research

Journal of
Highway and Transportation Research and Development,
2012, 29 (8): 118 —126.

(4] ZGEETRER A HRIF], K2R R A BT B
2009 H v 3 2 02 i i e A A Rl ML
Jent: AR i pdt:, 2009 4 -20.
Department of Comprehensive Planning of MOT, Research
Institute of Transportation Science of Chang’an University.
Statistics and Analysis Report of Freeways of China in 2009
[M]. Beijing: China Communications Press, 2009: 4 -20.

[5]

[6]

[7]

(8]

[10]

[11]

[12]

AT, A T S R W 5 Ak B R S Y
[D]. Mial: KRR, 2006.

YU Bin. Research on Influence Scope of Traffic Accident
and Manoeuvre of Accident Handling Departments [ D ].
Nanjing: Southeast University, 2006.

PR =, ZFM, M. 2010 4F Fh g 28 i 0 iz i
R[], 2588 i T2 2=, 2011, 11 (6):
68 —73.

CHEN Yin-san, LI Bin, XIAO Run-mou. Transportation
Status of Chinese Expressway Network in 2010 [J].
Journal of Traffic and Transportation Engineering, 2011,
11 (6). 68 -73.

U. s of Transportation.
Statistics Annual Report 2007 [ R]. Washington D. C. :
U. S. Department of Transportation, 2007.

FEJA G 5 A R 26 By R 0 B 4 A ke I vk
[J]. B EzzEES L, 2010 (11). 72 -73.
ZHUANG Qi-cheng. Analysis of Influencing Factors of

Department Transportation

License Plate Recognition Rates and Solutions [ J ].

Transportation  Information  Industry, 2011 ( 11 ).
72 -73.

£ SIS W NP /N 80 W R G € DR ok A
M LI hEzSEE A, 2010 (6): 70 -72.

CHAI Hui-li, GAO Feng. Mining and Application of Toll-
by-weight Data of Freeway in Jiangsu Province [ J].
Transportation Information Industry, 2010 (6): 70 —72.
B R, e o Y A A UG 38 g T S i
wom gy L] 2 % 52 B4, 2010, 27 (1)
116 —121.

JIN Yin-li. Method of Expressway Traffic Volume Forecast
Based on Searching Traffic Volume Evolvement Mode
[J]. Journal of Highway and Transportation Research and
Development, 2010, 27 (1). 116 - 121.

IS PNES A e U R TN EN =B U/ S Sl TS R ]
FWEFE LRI FBIN . R4 e A B Ry, 2009.
Research Institute of Transportation Science of Chang’an
University. Research on Emergency Preparedness of Safety
and Patency for Freeway in Henan Province [ R ].
Zhengzhou: Henan Provincial
Agency, 2009.

e, B, SEL, SF. RO S N SRR BT IR
M E (1], dE %2R A, 2010, 20 (1):
165 - 170.

CHAI Gan, ZHAO Qian, HUANG Qi, et al. Allocation
of Emergency Rescue Resources for Freeway Traffic [J].
China Safety Science Journal, 2010, 20 (1). 165 -
170.

Freeway Management



