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Research on severity of mountain highway accidents

based on random parameter logit model

ZHANG Wei, GAO Hanhao, TANG Xinqgi, XU Kunmiao
( College of Automobile, Chang’an University, Xi‘an Shaanxi 710064, China)

Abstract ; In order to investigate the influence of flat curve, longitudinal curve, and flat-long
combination of line shapes on the severity of traffic accidents on mountain highways, firstly, the line shape
data of a 263 km section of a mountain highway and the 1 870 accidents occurring on the section in five
years were statistically analyzed and classified. Then, according to the structural form of the research data,
the stochastic parametric logit model was established, and then the model was utilized to study the effect of
the combination of line shapes on the severity of accidents. The results show that; the factors of ratio of
curve (ROC), weighted curvature (CW ), and delta slope (AS,) are associated with an increase in

property damage-only accidents, whereas the combination of slope lengths ( CSL) is associated with a
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decrease in property damage-only accidents; the weighted curvature (CW =0.6-0.7) and continuous
uphill slope are associated with an increase in accidents with minor injuries, and the factors of weighted
curvature (CW =0.3-0.4), delta slope (AS,), and ratio of curve (ROC) were associated with a
decrease in accidents with minor injuries; the variation rate of curvature ( VRC), contiguous radius of
front and behind ( CRF, CRB), and combination of slope and radius ( CSR) were associated with an
increase in accidents with serious injuries or fatalities, and the ratio of curve (ROC) was associated with a

decrease in accidents with serious injuries or fatalities; and the combination of linear shapes had a
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significant effect on the severity of accidents.
Keywords: random parameter logit model ;
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Tab.1 Classification and numerical value of independent variables and dependent variables
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Tab.2 Estimation results of random parameter logit model parameters of highway accident severity
Hi - EREE St A5 i 5 X SRk Frifi %
X, ROC=0.5~0.6 1.314™ 0.198
e Xy : CW=0.4~0.5 1117 0.184
Y, X,/ (% - km™) CSL>4 -1.182 0.223
X,o/ % AS,>4 0.913* 0.341
Xix ST G BT 8 0.786™ 0. 366
X, ROC=0.4~0.5 -1.911™ 0. 405
Xy, (¥318) CW=0.3~0.4 -2.317" 1.098
X, (hrifE22) CW=0.3~0.4 3,185 1. 155
X, CW=0.6~0.7 1.416™ 0.303
R Y, X,/ (% - km™) CSL=3~4 ~1. 608 0.296
Xy %o AS, =2~3 -1.968 0.274
X/ % AS,=3~4 -0.727* 0.294
X.s/ % AS,=3~4 -1.493™ 0. 264
X Lk Y 0.843 ™ 0.227
ASCg A -1.863™ 0.132
X, ROC=0.7~0.8 -0.947" 0. 362
FHOGAET: X/ ((°) + km™) VRC=80~100 0.648" 0.359
iy, X/ (% - km™) CSR>10 0.476" 0.275
X CRF<0.3 0.346™ 0. 350
X, CRB=0.3~0.6 0.538* 0.229
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Fig.2 Influence of combined linear variables on
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