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Traffic Risk Analysis of Ponding Sections on
Freeways Based on Driving Dynamics

ZHANG Chi''*4  WANG Bo '° HE Jiuping'® XIANG Delong"® Yilixiati AOSIMAN'"*
(1. School of Highway . Chang'an University, Xi'an. 710064, China;
2. CCCC First Highway Consultants Co. Ltd, Xi'an, 710075, China;
3. Research Center of Digital Construction and Management for

Transport In frastructure in Shaanxi Province, Xi'an, 710064, China)

Abstract ; In recent years, there have been many traffic accidents caused by ponding water on freeways. In order to
study traffic risks of small passenger cars on the ponding sections, factors such as vehicle speed, driving behaviors, and
line shape of the ponding sections are taken into consideration. CarSim is used to establish a vehicle dynamic model, a
road model, and a Lane-changing trajectory model of the small passenger car. Based on critical thickness of water film,
vehicle lateral offset is combined with sideslip angle, and critical length of ponding sections is proposed as an index for e~
valuation. By changing curve radius, superelevation, longitudinal slope of the road, and vehicle speed, driving behaviors,
influencing factors of traffic risks of small passenger cars in the ponding sections are analyzed. By using the Matlab re-
gression analysis method, a risk prediction model is established, which analyze a ponding section of one highway in rainy
regions as a case study. The results show that the model can effectively identify the type and severity of traffic risks of
small passenger cars in ponding sections. The correlation coefficient of the sideslip risk regression model is 0. 962, and the
cornering risk regression model is 0. 753. The risk prediction model can provide references for road safety management
measures.

Key words: traffic safety; ponding section; driving risk analysis; CarSim simulation; risk prediction model
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Tab. 1 The critical thickness of water film
under different speeds
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Fig. 1 Vehicle force analysis of curved road segments
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Tab. 4 Simulation strategy considering at different conditions
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Fig.5 The influence of various factors on vehicle lateral offset L,
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Fig. 7

The influence of various factors on vehicle lateral offset rate



ETFHEDAFHHENARBRKBESFTERNSSHF—K B £ H

RIFE @R BAHARLR - BHZ 15

AT A L Aty 1 b 78 156 A A e 2% 0 K d L
% 5. 0F il Matlab #47 [ )9 70 B - & 5z FUK %
Be/N& AT A AR PR R DL 5K (3)

x5 OASHAEHE

Tab.5 Regression analysis of experimental data
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Tab. 6 Driving risk analysis on ponding section
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