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Freeway Crash Frequency Model Development
Based on the Road Section Segmentation by Using Vehicle Speeds
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This paper presents a research result that was performed to develop a more accurate freeway crash prediction
model than existing models. While the existing crash models only focus on developing crash relationships associated
with highway geometric conditions found on a short section of a crash site, this research applies a different approach
considering the upstream highway geometric conditions as well. Theoretlcally, crashes occur while motorists are in
motion, and particularly at freeways vehicle speed at one specific point is very sensitive to upstream geometric conditions.
Therefore this is a reasonable approach. To form the analysis data base, this research gathers the geometric conditions
of the West Seaside Freeway 2693 km and six years crash data ranging 2003-2008 for these freeway sections. As
a result, it is found that crashes fit well into Negative Binomial Distribution, and, based on the developed model,
total number of crashes is inversely proportional to highway curve length and radius. Contrarily, crash occurrences
are proportional to tangent length. This result is different from existing crash study results, and it seems to be resulted
from this research assumption that a crash is influenced greatly by upstream geometric conditions. Also, this research
provides the expected effects on crash occurrences of the length of downgrade sections, speed camera placements,
and the on- and off- ramp presences. It is expected that this research result is useful for doing more reasonable
highway designs and safety audit analysis, and applying the same research approach to national roads and other
major roads in urban areas is recommended.
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