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A restricted crossing U-turn (RCUT) intersection design is widely gaining
acceptance to improve operational and safety efficiency at unsignalized intersections on
high-speed divided multilane highways. RCUT prohibits vehicles from a minor road from
making a direct crossing at the intersection and guides them to turn and make a U-turn
downstream and return to the main intersection. However, for RCUT design, there is no
general rule and consensus among highway engineers about the distance between the
median U-turn opening and the main intersection (called median U-turn offset). Too far
median U-turn offset will increase travel time of minor-road traffic, while too short offset
will result in harsh lane-change conflict for minor-road traffic. For RCUT design, the
distance between the median U-turn opening and the main intersection is the most
important design parameter that impacts the operating efficiency and safety. This paper
develops the analytical processes for determining the optimal offset of median opening
for a restricted crossing U-turn (RCUT) intersection design. It applies traffic simulation
models to evaluate operational and safety performances of intersection design. The
paper reviews the available literature and practices, develops traffic simulation models
for different offsets, examines excess travel time and traffic conflict reduction of each
scenario compared, determines the optimal median U-turn off-sets based on minimum
marginal total costs comprising travel time cost and accident cost savings, and finally
develops a set of tables and charts of the recommended offsets. The proposed median
U-turn offsets is varied based on ftraffic volumes on major and minor roads, vehicle
speed, and the proportion of vehicle types (especially large vehicles and motorcycles) in
a case study. Therefore, it is necessary to implement median U-turn offset consistent

with local conditions.
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