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Risk assessment and influence factors analysis of rear-end collision on curved
slope combination section
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(1. College of Transportation Engineering, Chang’an University, Xi'an 710064, China;
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Abstract; To address the issue of frequent rear-end collisions on mountainous road sections, the risk of vehicle
rear-end collisions on curved slope combination sections is assessed based on traffic conflict technology, and the
influencing factors of rear-end collisions are identified. Vehicle trajectory and traffic flow data are collected through
aerial photography by UAV ( Unmanned aerial vehicle) and radar speed measurement. The traditional time to
collision ( TTC) calculation method has not fully considered the alignment characteristics of the curved slope
combination section. According to the characteristics of road alignment and vehicle operation in each component
(circle curve section, gentle curve section and straight curve section) of the curved slope combination road section,
the vehicle rear-end collision time TTC is modified, and the classification thresholds of severe, moderate, slight
and potential rear-end conflicts are 1.23 s, 2.59 s, 3.50 s and 4. 0 s according to the cumulative distribution curve
of conflict time. The tree structures for identifying the influence factors of rear-end conflicts on circular curve,
gentle curve and straight curve road sections were constructed respectively, and the influence of each factor on the
severity of rear-end conflicts was investigated by ordered logistic models. The results indicate that; the increase of
traffic volume, the mixing of large vehicles, and the increase of vehicle travel speed and acceleration will promote
the occurrence of conflicts as well as the severity of conflicts; There are differences in the effects of traffic flow
characteristics indexes on rear-end conflicts in each road section; No significant differences in rear-end conflicts
were found between vehicles approaching or exiting the direction of curves, and between inside and outside curves
on circle sections; however, such differences existed on gently curved and straight sections. The results of this
research help active safety prevention and control of rear-end collisions, as well as real-time forecasting to improve
safety of travelling on curved road sections.
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Fig.1 Three views of the geometric line shape of the survey site
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Fig.2  Extraction of vehicle track data and investigation site
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Fig.3  Flow chart of data acquisition and processing
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Fig.4  Schematic of rear-end collision during following the vehicle in the straight line section
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Tab.1 Vehicle rear-end situations straight line section
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Fig.5 Schematic of rear-end collision during following the vehicle in the curved section
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Fig.6 Decision tree for identifying factors influencing rear-end conflicts on circular curve sections

3.4.2  ZRHIHhERER I BB w28 KUK P 2 Bt

CHAID P55 AR $5c 205 22 1 il 28 1 B 1)« 52 3
BT B 3 ) A e WA Tyl [ N 7 92 & PO [
B O A DA TR S R (N
/AN ) AT 30 7 17 6 A AR AN A R 25 R o
(E 7)., R SeAR i 25 0w 28 Al 28 % BB 2 ol
REAMBERER, “SG@E” “FERMAL BB
SRR < T T g - 38 2 0 X % R I 4R R BB
JE o AR A R S5 T i R i B2 L, R A i 2 A
ShFgvh AR BB A SR IR B 0 2HE N 67.35 m,
WAL T B30 i 2 i B 43 24 5 1 1 o 1 4 42
FE 2% AR B BE I 3 2448k 43. 89 km/h, W = T
(5] £ 4% BE (1) 69. 57 m, 3% & BH G4 0 A [5 fy 4% JE%
Bt MR ) B 4 o 7 v TR R R B B, HL 4R
T TOE 0 2R B

5150 0 £ 6 BN R A 2, ZE 40 3 R i (N
/AN TE ) ATy 1) HEE /Ay ) AN AR
SERgvh S ANSE A H, NS E AR A TR AR N
MR FAMUZE . EE NS E TR, 5184
S SRR IS R 2 A2 0 D1 T AT K T A M
T A B % BRI B 2R, TTC /NTAMI s 5 | 58

BRI, IR U g A S i g A
S PR ) o T B A R TS 25 4L
WIARRZ o 5t o) 3 38 3k P 3 2 4 2 ) A 7 AR B 24
PR T oA, 2 U AR R v S R
T A
3.4.3  HZRHBLE R s KK FE 0

CHAID PR3 AR e 200 2R % B i) < 0 11 it 4240
SEX LI T S/ T SCa
CHFURR BB A SR BIEE TS AR B g A S5 4
T N 8 fis, A RN CHERS
57 ) X L2k BB R b o= (A FH A R 5 (R it 46
B, e TR ALk S 5 il 2 A e B B
B3R RIEE“ 53 2B 5 5 67.35 m 5 69.57 m, i
FEm T HL BN 51,35 m r2ME, X RIS
£ 5[5 7 28 4% B 1Y) 22 4 B 4 I IO o8 T T R B
“HE I A ] TN R B g AR SR | B AE
BRI BL R4 XN A > 36.8 km/h* B, 38
FE PSR A EAR B A A Sk R A T
R S [ it 2 B, 0 3l 5 SR UK 2l
IR B, S g IR B S 5 S A 2 R
TTC, #F1 T 3068 B th 2= i &k



Frow Ny W, Jere N
- 44 - S NS D A N - ¢ 55 &
HEERAR
a0
3| % _n
e 749299
BigRger 251100
2it 1000399
=
a1
Ad).P (B=0.000, £75=144.106, d=4.
f [ I
«=180.000 (180.000, 300.000] (300.000, 420.000] (420.000, 600.000] » 600.000
E1 &2 2R3 a4 a5
_AB % n % _n % _n ] % _n AR % _n
= e 966 113 = Xse 893109 iR 689 51 s 387 24 =R 83 2
mERME 34 4 =g 107 13 mERder 311 23 meRFder 613 38 "ERFder 017 22
2% 293117 2% 306122 2 185 74 2 155 62 2+ 60 24
5| 5| B T =
EEHIR ZEEHAR EEHORL HE
AdiP §i=0.000, %75=23.398, of=1 AdiP =0.000, F75=54.307, o=t AdjP {f=0.000, §75=28.562, o=t AdiP (=000, fE:U 193, 01
iﬁﬂfﬁl)\ Ntﬁfﬂ')\ ixﬂflﬁ')\ ﬂk’"Tlﬁl.'J\ FARS lﬂ‘)\ HAR ‘ﬁ')\ ﬁifﬂ &‘XFF‘J
2 ) A 2 @ f
T 6 AT 88 &9 HE10 EN i 12 =13
#9  % 0 % n #B % n #8  % n #9  % n % n 28 % n| [ 2B % n
mEgoe  991106( (WEgee 700 7 BEgex 090 99 BEgR 455 10 BEgs 882 45 gz 261 6 R 65 2 (REgR 710 2
SEmdcr 09 1| (MiEEbder 300 3 SR 10 1 BERpEr 545 12 SERpE 118 6 BERpEe 739 17 SiEgsy 036 29| |ERPpoy 200 9
2t 268107] | @i 25 10 Bt 251100 it 55 12 Bt 128 51 it 58 23 it 78 31| [ @it 78 3
[ =] ] =) | S|
OGRS (kmh HE SHEAEETE bell
AP {20023, £75=0.001, di=1 AdiP {§=0.000, 75=18.333, of=1 AP {§=0.001, F75=14.875, df=1 AP {fi=0.003, 758 856, d=1
<=43884 >43884 mifﬁ Eetrao] « 6\7 356 » svl 356 i< (H[ﬂ!iﬁ.) TAT bR
Ha 14 Hals R 16 T e 19 w20 a2l
#B) % _n b3 % __n #B) % _n -3 | % __n -3 % __n -3 %__n -3 % __n #B) % _n
BEgsr 1000 90| (WE4sk 900 o [WEd4sk 00 of [WEsk 909 10| [WEdsk 625 10| |WEpdsk 1000 35| [WEdsk 00 o [WEdsk 545 6
SigFder 00 0| (MERgE 100 1| (SEE4s1000 11| (MEFgw 91 1| [S@Edase 375 6| (MEFdw 00 0| |MEEGR1000 12| (MEFdE 455 5
2 226 90 27 25 10 2+ 28 1 2+ 28 11 25 40 16 2+ 88 35 2 30 12 2+ 28 11
7 ‘0 = TL 3 A
B7 RBIZEF0E L RIE R R E R AR
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Fig.8 Decision tree for identifying factors influencing rear-end conflicts on straight sections
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