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CAM of Possible Accident for Longitudinal Slope Curve of Mountain Freeway

Abstract

Abstract: Based on the analysis of vehicle driving behaviors and accidents, a cellular automaton (CA)
simulation model of longitudinal slope curve on mountain freeway with the possible occurrence of traffic
accident was established. The model was preliminarily validated via the comparisons between the
accident rates in simulation experiments and that in actual statistics for the concrete roads. The possible
schemes were determined by setting the different values of road geometric linear parameters. The
nonlinear behaviors of traffic flow were simulated and the accident probabilities were obtained. The
relations among the accident rate and the parameters’ values were discussed. The results of the example
show that the conclusion that the accident rate can be declined by increasing the curve bend radius,
reducing the curve length, increasing the curve superelevation, and reducing the speed upper limit was
proved again; the values of designing parameters can be optimized and the reasonable speed upper limit
value can be set in traffic management according to the proposed CAM and the concrete project. The
goal of ensuring the traffic safety and decreasing the investment can be realized.

Keywords

traffic simulation, traffic accident probability, cellular automaton model (CAM), mountain freeway,
longitudinal slope curve

Recommended Citation
Pang Mingbao, Cai Zhanghui. CAM of Possible Accident for Longitudinal Slope Curve of Mountain
Freeway[J]. Journal of System Simulation, 2018, 30(4): 1414-1422.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol30/iss4/25


https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/25
https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/25

Pang and Cai: CAM of Possible Accident for Longitudinal Slope Curve of Mountain

530 %4 4 1) RGN EFERO Vol. 30 No. 4

2018 4 4 JJ Journal of System Simulation Apr., 2018

ML REA B FARSE ] REFHRK CAM

B E, REHE
GRLIE TR A A5, e 300400)

WE: £ FHUK T8 FEITRITH A TR Rt E, T — T FEXL A KB FHAG oLy K Z 28 2
RN, B ZHPNFAART, 18 1T AN IENG B o S FRLE 75 B A HERT IR 50 B GE, S8R IUAT
HMRBAL T ETHE 7 FLAT KB R NEAT 15 B o FAEF 0771 T, ppF R cAd 5 FatFE X
Fo ARG —FRETHXTENZ, WO TERE, T 842 5 F Kk B R ) L FRAL T 4 2
MR R0 448, RIBPTIE 69U A shAUy AAEA Ao BAR TAZ IR,  JE 3R B 3T A SE AL,
Fe 8 BT OT IR B AT 0918 IR _ETRAA, VAR BRAE U S A A RAZ K0 B 44,

KR A A, AFHME; TRAFHIARER; LR Gk, FTHAKTHE

W 4y TP273.5; U491.5 SCHRPR G A S5 1004-731X (2018) 04-1414-09
DOI: 10.16182/j.issn1004731x.joss.201804025

CAM of Possible Accident for Longitudinal Slope Curve of Mountain Freeway
Pang Mingbao, Cai Zhanghui

(School of Civil and Transportation, Hebei University of Technology, Tianjin 300401, China)

Abstract: Based on the analysis of vehicle driving behaviors and accidents, a cellular automaton (CA)
simulation model of longitudinal slope curve on mountain freeway with the possible occurrence of traffic
accident was established. The model was preliminarily validated via the comparisons between the
accident rates in simulation experiments and that in actual statistics for the concrete roads. The possible
schemes were determined by setting the different values of road geometric linear parameters. The
nonlinear behaviors of traffic flow were simulated and the accident probabilities were obtained. The
relations among the accident rate and the parameters’ values were discussed. The results of the example
show that the conclusion that the accident rate can be declined by increasing the curve bend radius,
reducing the curve length, increasing the curve superelevation, and reducing the speed upper limit was
proved again; the values of designing parameters can be optimized and the reasonable speed upper limit
value can be set in traffic management according to the proposed CAM and the concrete project. The goal
of ensuring the traffic safety and decreasing the investment can be realized.
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Fig. 1 Longitudinal slope curve of mountain freeway
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Fig. 3 Variation diagram of vehicle mileage speed
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