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ABSTRACT

Countermeasures refer to a set of strategies implemented by road safety officials to
reduce crashes within the road network. One area that continuously raises safety
concerns for city safety officials is intersections. However, the common solutions for
enhancing the safety of intersections usually involve converting uncontrolled
intersections into signalized ones or transforming them into roundabouts. According
to road safety knowledge, converting an intersection into a roundabout is considered
the safest option for intersection improvements. Nonetheless, in specific conditions
and at certain intersections, safety officials decide to convert an existing roundabout
back into an intersection. Since this measure has not been proven to be a reliable
safety improvement, the present research aims to evaluate the safety Impact of
converting a roundabout into a traffic signal-controlled intersection. To achieve this
objective, the case study selected for this research is the Jahad intersection in the
Damavand County of Tehran province, which was transformed from its former
roundabout into a signalized intersection in the winter of 2020. For the safety
analysis of this action, accident data and traffic volume for the main and side
approaches of the intersection were collected. The accident data were obtained from
the Traffic Police of Damavand County, while the traffic volume data were sourced
from the municipality of Damavand County. The accumulated accident and traffic
volume data pertain to the period from the beginning of 2016 to the end of 2021. In
this regard, the period from the beginning of 2016 to the end of 2019 Is considered
the pre-conversion phase, while the year 2020 is regarded as the post-conversion
phase of the roundabout into a signalized intersection. The most common method for
evaluating the safety impact of countermeasures is the before-and-after method, with
the Empirical Bayes (EB) method considered the most widely used and effective
before-and-after approach, as it eliminates the regression to the mean phenomenon
from the results and takes traffic volume into account. Additionally, it utilizes
predictive safety models to estimate the number and severity of crashes that would
occur had the countermeasures not been implemented. For this reason, the Empirical
Bayes method is used for data analysis in this research. However, to provide a more
thorough analysis of the results and to establish a comparison between the Empirical
Bayes method and simple before-and-after evaluation, the data were examined using
both trend analysis and Empirical Bayes before-and-after analysis.The results of the
trend analysis indicated that accident data showed approximately a 60% reduction
during the post-conversion period of the roundabout to a signalized intersection. The
Empirical Bayes analysis, which represents the primary finding of this research,
revealed that converting a roundabout to a signalized intersection could potentially
reduce crashes by 96%.
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