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Reliability of truck braking on downhill sections of highways
based on stopping sight distance

ZHANG Hang',XIONG Yu-hao',LYU Neng—chao®
(1. School of Transportation and Logistics Engineering , Wuhan University of Technology , Wuhan 430063, China ;
2. Intelligent Transportation Systems Research Center, Wuhan University of Technology, Wuhan 430063, China)

Abstract: In order to further improve the safety of truck braking process, the reliability of truck stopping
sight distance on downhill section of highway is studied. A four—stage stopping sight distance model
considering the ABS is constructed. The reliability theory is introduced to analyze the reliability of truck
stopping sight distance on the downhill section of the highway by using Monte Carlo method, and the
suggested value of truck stopping sight distance is given. Furthermore, the rationality of the model is
verified by engineering examples and TruckSim simulation. The results show that there is a positive
correlation between the probability of stopping sight distance failure and the accident rate; the error of the
calculated value of the reliability model is smaller than the standardized value, and the results are more
conservative. It shows that the research results have certain practical significance for reducing road safety
risks.
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Table 1 Specified value of stopping dight distance for

trucks on downbhill sections m
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Fig. 2 Reliable probability curve of stopping sight distance for trucks on downhill sections

under different design speeds
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Table 5 Suggested value of stopping sight distance for
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Table 7 Suggested value of stopping sight distance for

trucks with design speed v= 80 km/h m trucks with design speed v=120 km/h m
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Table 8 Example analysis and correction of truck stopping sight distance reliability (v=80 km/h)

o E & X i) 2 N 95% W &

e B I dm Rl G ) T G R i /m
1 K149-+40~K149-+ 850 5 20.77 72.7 58.2 38.27 171
2 K152+ 500~K153+ 350 4 12.61 71.1 59.9 23.22 153
3 K165+ 600~K166-+ 740 3 21.88 73.1 60.1 39.51 172
4 K171+800~K172-+ 700 3 15.42 71.7 59.4 28.87 155
5 K176+500~K177-+50 5 11.64 69.6 60.6 13.71 148
6 K185+ 300~K186-+ 100 3 14.77 67.5 61.8 30.43 157
7 K189-+900~K190-+ 100 4 15.83 68.6 60.3 27.19 155
8 K197 +000~K198-+50 3 11.84 65.9 59.9 15.89 149
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Fig4 Relationship between accident rate and failure

probability of stopping sight distance
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Table 9 Main vehicle parameters of TruckSim

Z 8 HfH
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K /mm 6 800
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Fig.5 Simulation results and comparison
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