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Abstract

Large number of road crashes and their consequences has made road safety a worldwide
challenge. Traditional approaches of traffic safety assessment have been based on
statistical modeling of road crashes. New traffic safety assessing approaches, however,
are based on observation of traffic conflicts in real traffic. In this approach two
dimensions of conflict frequencies and conflict severity are of great importance. Behind
any traffic conflict indicators are assumptions which takes them away from statistical
analysis of real road crashes. For example the indicator Delta-V (as an indicator of
severity) in previous studies has considered road crash as an inelastic collision. The
present study relaxes this assumption, and assesses conflicts more realistically. The
present study has been conducted in two main parts. We conducted road crash simulation
using finite element methods. In addition we have used the simulation results to assess
severity of conflicts based on analysis of NGSIM data. We used Ls-Dyna to simulate
road crashes, where a Dodge Neon 1996 was selected as a typical vehicle. Road crashes
were simulated under three different scenarios including rear-end scenario, bumper to
back door scenario and bumper to front door scenario. Each scenario was repeated for
four different speed differences, and four crash angles (altogether 48 crashes simulated).
For each simulated crash total damage volume in the bodies of colliding vehicles were
used as a severity indicator. This indicator was used to assess the severity of conflicts
using NGSIM real traffic data. Results showed that different collision speeds and angles
resulted in different severity levels. It is resulted that in real traffic data there is a few

severe conflicts (less than 0.5%) and most of conflicts are non-severe (almost 95%).

Keywords: conflict, accidents, safety, simulation, Ls-Dyna, Proximal Safety Indicator,
crash severity, NGSIM




