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Road Capacity and Traffic Delay at Signalized Intersection on Traditional Arterial Road and One-
Way Couplet Road

Su Jingrong', Tang Chong', Cheng Deyong®

(1.Shenzhen Urban Transport Planning Center Co., Ltd., Kunming Yunnan 650011, China; 2.Kunming
Planning Design & Research Institute, Kunming Yunnan 650011, China)

Abstract: One-way traffic is one of the most effective and feasible measures to relieve urban traffic conges-
tion. It is necessary to carry out quantitative analysis on capacity and delay of the one-way couplet road
and objectively evaluate the performance and application prospect of one-way couplet road. Based on the
concept of equivalent intersection and Highway Capacity Manual (HCM2010), this paper compares the
performance of three different types of intersections, namely, two-way four-lanes, six-lanes and eight-lanes
intersections after using one-way couplet road. The results of simulation by VISSIM show that the capacity
of the equivalent intersection increases by 31%-40% on one-way couplet road compared to traditional arte-
rial road. When the saturation of traditional arterial road intersection is less than 0.8, the delay of the equiv-
alent intersection can be reduced by 42%-62%, while the saturation is greater than 0.8, the delay reduction
will be more obvious. The delay simulation results show that the calculation results are reliable and effec-
tive while the error is within 10%. Taking the six-lanes traditional arterial road intersection as an example,
the simulation results show that the exhaust emissions (CO, NOx, VOC) and fuel consumption at the
equivalent intersection have the same decreasing after the one-way couplet road is adopted, both of which
reduced by 45%-59%. Therefore, one-way couplet road has obvious advantages and application value.
Keywords: arterial road; one-way couplet road; capacity; delay
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Fig.1 Comparison of characteristic of traditional arterial road intersection and one-way couplet road intersections
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Fig.2 Comparison of traffic conflict points at different intersections
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Tab.2 Parameters of capacity calculation at signalized intersections
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Fig.3 Comparison of capacity at signalized intersections
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Tab.3 Comparison of delay between traditional arterial road intersections and the equivalent one-way couplet road intersections
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