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Safety assessment of vehicle-non—motor traffic conflict at signalized intersection
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Abstract: By accounting the characteristics of vehicle-nonmotor conflict, including multi-angle and
strong randomness, the motor vehicles model of safe braking zone was established. The trajectories of
motor vehicles and non-motor vehicles was collected and analyzed, the identifying method for the
vehicle-nonmotor conflict was proposed based on the safe braking zone. Consequently, the new
analytical method of severity of vehicle-non-motor conflict was proposed using the time to collision
and conflict speed. Taking the four signal-controlled intersections in Changsha as examples, the
number of vehicle-non-motor conflict and related traffic operating parameters were collected, and key
factors for the number of vehicle-non-motor conflict and the safety risk of the intersection were
investigated. The results show that the method based on safe braking zone can adapt to the
characteristics of mixed traffic flow of urban intersections in China. The number of motor vehicles and
the number of non-motor vehicles were recognized as the main factors of the number of vehicle-non-
motor conflict. Whereas intersection area, number of lanes and traffic flow were the main factors that
significantly affect the degree of safety risk of intersections.

Key words: vehicle-non-motor conflict; conflict severity; time to collision; collision speed; vehicle
trajectory
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Table1 Characteristics of signalized intersections
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Table 2 Statistical of avoidance behavior
FEEX 0 LB ZEWE /% NS WH /% PLENZERE /% SENLBNERFH/% HRRE
WL B R B 66.7 30.0 1.0 23 72
ERB-ERE 62.1 29.3 1.5 7.1 42
AR BB 58.0 354 20 4.6 36
AR PR R 59.6 30.8 1.0 8.6 60
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Table 3 Statistical of conflict angle %
EEY O FERLIEMR | ERUE
BREMWR B s BRI AENEEN EF R
WL - FrE g 35 25 20 15 5
FEPE-E A 40 15 30 10 5
AR BR-EE R 34 21 32 12 1
NG e 33 20 35 10 2
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Table 4 Statistical of conflict distance m
FFENIRm S FFENARm R
fExEXn A 7 W7 A7 7 W7
TR R 32 1.5 1.5 3.0 19 19
EERBE-BERR 3.0 1.5 1.5 3.1 2.0 19
ARPHB-REER 3.1 1.6 1.5 3.1 19 1.9
AR PR 3.2 1.6 1.5 3.0 2.0 2.0
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Fig.1 Safety braking area
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Fig.4 Cumulative frequency curve of general conflict and se-

rious conflict in different TTC periods
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Fig. 5 Cumulative frequency distribution of serious conflicts
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Table 5 Correlation analysis of the number of vehicle-non-

motor conflict
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Table 6 Comparison of safety risks at intersections
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