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An Accident Prediction Model for Expressway in Mountainous Hilly
Area Based on Alignment Indexes
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Abstract: According to the geometric alignment and accident data of expressway in mountainous and hilly
areas in China, the accident prediction model connected with traffic volume and geometric alignment indexes
for expressway segments is established. First, the epress segment is divided based on geometric alignment
conditions and a series of subsections are obtained. Then, the ideal alignment conditions are analysed and
defined, and the accident rate prediction models with base conditions are determined. Afterwards, 3
alignment indexes which have significant impact on occurrence of accident, including longitudinal gradient,
radius of horizontal curve and length of tangent, are determined by BP neural network and sensitivity analysis
method, and the corresponding modification factors of the 3 alignment indexes are determined. The accident
can be predicted according to the prediction model and modification factors of accident rate. The result of
model validation shows that the model can be used to predict accident on expressway subsections, and the
relative error between predicted value and actual value is between —5.85% and -7.87%.
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Tab.1 Summary of geometric alignment indexes and accidents
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Fig.1 Schematic diagram of subsection division
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Fig. 3 Structure of BP neural network
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Tab.2 MIV of each variable to accident occurrence of subsection
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Fig.4 Relation between each alignment index and accident rate
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Tab.4 Prediction and inspection result of accidents on the

whole road
. HHREE EEBAHE
R AH N B&
SRR/ WK - (km - a) ~'] 4.70 2.23
AR T/ [ K - (km - a) ~' ] 4.33 2.10
IR/ % -7.87 -5.83
3 . ca) -l
IHSDM 47 WA/ (R - (km - a) '] 1.74 1.79
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Tab.5 Prediction result of accidents on part of subsections

of expressway in Guangdong and Jiangxi

IHSDM %) AR
et S T g PO s
- U e
(km-a) '] (km«a) ']

K98 +726 ~ K99 +226 0.72 1.62 126 0.53 -27
K99 +226 ~ K99 + 826 0.60 1.62 171 0.73 23
K99 +826 ~ K100 +406 0.62 1.62 163 0.35 -43
K100 +406 ~ K100 + 626 0.82 1.62 98 0.74 -10
K100 +626 ~ K101 +226 0.60 1.62 171 0.68 14
K101 +226 ~K101 +501 1.96 1.62 -17 2.05 5
K101 +501 ~K101 +976 1.89 1.62 -14 2.15 14
K101 +976 ~K102 +376 0.45 1.62 262 0.70 56
K102 +376 ~ K103 +026 0.83 1.62 9% 1.03 24
K103 +026 ~ K103 +233 0.00 1.62 — 0.79 —
K103 +233 ~K103 +555 0.00 1.62 — 0.81 —
K103 +555 ~ K104 + 026 0.76 1.62 112 0.78 3
Ki04 +026 ~ K104 +410 0.47 1.62 248 0.69 49
K104 +410 ~ K104 + 870 0.77 1.62 111 0.70 -8
K104 +870 ~ K105 + 176 0.59 1.62 176 0.70 19
K105 +176 ~ K105 +654 0.75 1.62 116 1.03 38
KI05 +654 ~ K105 +976 1.12 1.62 45 0.93 -17
K105 +976 ~ K106 + 197 1.62 1.62 0 1.30 -20
K106 +197 ~ K106 +776 1.55 1.62 5 1.57 1
K106 +776 ~ K107 + 349 1.25 1.62 30 1.47 18
K107 +349 ~ K107 + 826 1.13 1.62 44 1.19 5
K107 +826 ~ K108 + 076 0.72 1.62 126 0.55 -23
K108 +076 ~ K108 + 166 0.00 1.62 — 0.56 -
K108 + 166 ~ K108 +626 0.78 1.62 108 0.68 -13
K108 +626 ~KI109 + 126 1.08 1.62 51 1.06 -2
K109 +126 ~ K109 +394 0.67 1.62 143 0.82 24
K109 +394 ~ K109 +826 0.75 1.62 116 0.75
K109 +826 ~KI110 +357 1.01 1.62 60 1.05 4
K110 +357 ~K110 + 503 1.23 1.62 k7 0.98 -2
K110 +503 ~ K110 +726 0.57 1.62 185 0.61 7
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Fig. 7 Predicting result of accidents on part of subsections of Beijing — Zhuhai expressway
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