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Identification of Rear-end Collision Risk on Freeway Work Zone and
Its Prominent Influencing Factors

MENG Xianghai, XU Hanging, SHI Yongyi
(School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150090, China)

Abstract: This paper focused on analyzing the rear-end collision risk in work zone on freeway and identifying
the prominent influencing factors. First, the traffic data of vehicles through the merging area and working area
of the closed one-way work zone and closed passing-lane work zone were collected and analyzed. These data
include vehicle type, speed, time headway and other traffic parameters which can characterize each
individual vehicle. Second, the concept of deceleration rate to avoid crash (a,) was introduced, and a
methodology to calculate rear-end collision risk based on aj, was presented. Furthermore, the possible factors
that will cause the rear-end collision risk were summarized, and 4 models to describe the relation between
rear-end collision risk and influencing factors were calibrated. Based on these models, a sensitivity analysis
methodology to identify the over-representative causal factors is put forward. Lastly, a case study is provided
to verify the applicability and feasibility of the methodology, based on the merging area and work zone of the
typical closed one-way work zone and closed passing lane work zone.

Key words . traffic engineering; rear-end collision risk, sensitivity analysis; work zone; freeway; a,

0 3 s IR SBATRE SR R L R AT 4 0 B
SRS R, DTS4 ol DX A 5 10 R 9 8 B, 52
ANFRBTAZ I Y A B AL XS s AF ARG Gl R MmO A A A . A E AR X

i

Wk A 91: 2012 -07 -04
HGIH . BT 308 TAHIH (2011 -2012)
TR Etfi (1969 -), 5, BILEA, #E, AT, To#mt . (mengxianghail00@ 126. com)



134 OB %

ST 5 $29 %

(A IE 2 A BB AR, B i Tt AR b — R 2 it
AR, BRERMFEECEIEIF AT, METIPRET
SRR e AR, PR, A SR O A3
AR HAH L ) E5 45 I 53— T 23 A FEAR 1 ol DX R
SEI AR O — R IS B AR R B 5 i, A
e N2 B8 13X — g

HAT, FENAMC 8 i 52 52 00 A X 2 i g Ry
IREARIE A PR AR, BRI W Z 8 2 4505 5
HoAb A Z () IRF 25 e 00 B ok B i A A A S
ORI RENE, Bl I A Bk 3R SR B KA T O R
TR Sk & A B AT R Y, AT A A
I 500 4 00308 9 4 4 WA ARG, 0 0 A b 2 20 )
Hh LA )42 30T B2 1 by 52 368 v S8 48 AR 5 T Ry S Y
SRR R ] TTC ( Time to Collision ) ™) % Hipk ik 45
B AN o 3 A R g R T A T AR XA
SR AVE EAGE T — @ R, Hp et fu A it
TARMLIX I8 B vh S AR W o AW S 38 R R
W A I (] 4 0 3 R Al b 5 | A 3 s R M R S 4
Jei —MuB R R T . & Tl LR IX
BRSO R R, [ AR AT — 2B Al
FWFFTIRAR, 0 22 3 4 1 12 A [ ) R )
SR RE HLAR AR 7 15551 XA SOIT R 38
Je KU 2t S PR R U I LA — e 4 3

1 BILEMXEHEERHRIER

1.1 EIEXEER

] R A B At A O DX F2 A B R A e
TARALIX | PR 8 43 2030 B A b AR X, 2R
P T ARl DX 2L B R[] 4 3 A (6 T8 28 45t 1Al X
SE o AR R A T BORMCRE G D, AR SOX B[]
ZE 38 3t AT AR b DR i 5 PAT it A oM DX R T
FHSCWFFE, TS R AR XA i BRI T X B 1) 28 il
IR, 256 DR R VTAS WA BT g 3 B K AE TR I
W R LTI AL o TN B I T 208 TR, I T g Ay
it Al XA T A A TR 2

(1) W] vy S B A DX e Ao W o] s
INBETIE ZE SR I By K21 & K23 4b, & — AN sl
R B T AR DX, 38 2 i B R T AR R A
(BT A ) 3B AL 2 07 X, it T X B S b i aod
X B PR 20 km/h, 4 DX i R 43 ) BR 40
km/h F1 60 km/h,

(2) ME/RET AL & A B AR X AT
LR AR K11 2 KI3 4, 1 X EHLI 5 s 4
B T, A7 LR A E Oy R R s A I HE

X B A B B BR L, H % % e A B 4 R R G
110 km/h,

B3R 2 AR A DX B T A R R B
PRV IXAYSE AL LA 1,

(a) Mo T oG A B G AP X

(b) HUFHREA B TAFLX

1 ElXIIFER
Fig.1 Work zone conditions

1.2 BEIELXREREHMRER

TENE ARV XCBE, AR AL i 2B I A T 3
TR A R BUR AR (MR 2 AT,
TR BN T A AR S i 58 L A e A L X
o it T ARl X4 5 wh ¢ 5 24 18 R vh 2 AN AZ IE
(G AL sh e o Xt T4 T XA T X B
ME, FPRHER MR IR 3 Rk Al SiiX
HBAE EAB R (R SRKATEIE LK
BREMR (KR ; i TXE EMERmE (28
1) o Fidk 3 Fhif e nh e K & AR i3t i ILIAT 2.

el = LL....

fLES ] -« : .',.-‘és(ﬁﬁmlim@

N #om [T —

%é%i@ﬁjﬁibkﬁﬁvaﬁﬁa ZZ%%%%
(a) PR BB A TR X

FEw P

wEE 0 o—

BEE g (O ~J-BTX77/mIR877

== = = = = = = = = e — -— - -

T RN D D s REC Tl D
(b) WBZEEH A TAEX
E2 EEARMEBRHLAMS

Fig.2 Types of rear-end collision and sites of occurrence
2 XBAERERWMRYIERE

2.1 ZBFAESHIRRN

R FH AR it A b DX G i Be it T X B
S A P A, AT TR B R R A i AR X
2010 4= 8 J1 6 H 4K 1Y 58 i S 0 AT 55 0} DL 2 HL37
Fo T Bt AL X 2011 4 10 J] 27 H 12: 00—
17:00 AT BBk

{#i i} Adobe Premier Pro CS3 451 Ab PR 4% {2 M AZ 38




B2 wFEE, S

SO RAGR T IR R E R A S R,
AT A B 3R 0 Ao 1 E WA A ) R AR
B ERFEWSE RS0 Wi/s BIAATRS =O8
[FPRS A2 0. 02 s, X LI S B WUR R, AT A v f 3t
TSR A B TR 46 A W R B2, R S R e
TELE 2 /> WA A IR [ 22 K% W T ) SR 35 3 S
It — 25 2 32k [) — W T F) P 1] 22 5K A% 4 39 ] 9
IR
2.2 HIRHIARIER P RETERIIRE

FE 138 2 At TAE MY X AL 8230 7 11 359 veh %
(P B 20 #% 6 130 veh, L3775 3 24 % 522 veh)
MRS (F B, VEALIX b4 i B S T X B i 28
T 2 B LA R S S S A R I 1

B IR AR AR R A B B AT B ) A v
JEHEEHERTHI A, A, BN 11 359 veh %
HR R S AT Bk ) TR, LIS 2 veh 40
M, AP WRE S AT M R BT B, SR %
PR IOAT BEA NG O, 100 2 o SR)m i — 2B T
) EREKIES N BB C Y DRER TR GBS €
JE T AT IE B b R A EEARREA B . 15 IRk
IR T 5 230 24 AT AR IHRGE R b AR A KL
B, FLrbu B e S PR TAEMLIX 2 786 2, Pl
A B TAELIX 2 444 41, W1,

x1 EBEEMREABERAXZTEBRLCER

Tab.1 Summary of rear-end collision data and

related traffic data
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Fig. 3 Schematic diagram of rear-end collision
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Tab. 2 Statistical result of rear-end collision risk
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