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Modeling and simulation of motor vehicle-electric
bicycle traffic flow at signalized intersection

YANG Da, ZHOU Xiaoxia, WEN Cheng, LU Meng, LIU Sijing

(School of Transportation and Logistics, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To investigate the invasion effects of electric bicycles on motor vehicle traffic flow at an urban signalized
intersection, a model was developed for the heterogeneous traffic flow of motor vehicles and electric bicycles. This
model introduces the gap force, car-following force and repulsive forces into the original social force model to
describe the characteristics of the heterogeneous traffic flow, and was calibrated and validated by using real data.
Then, the influences of the the number of electric bicycles in queue and arrival rate of the electric bicycles on the
flow rate and average speed of the motor vehicle traffic flow were analyzed. The calibration results showed that the
eyar » are and U values for the flow rate and average speed calculated by the proposed model were less than 12% ,
which indicates that the proposed model can reflect the characteristics of the heterogeneous traffic flow with low
errors. When the number of queuing electric bicycles is more than 20, appropriate traffic organization and control
methods should be adopted to reduce the conflicts between electric bicycles and motor vehicles. Allowing electric
bicycles to pass 2 or 3 seconds ahead of green signal or moving forward the stopping line for them may increase the
capacity of the intersection for motor vehicles.
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Driving behavior at an intersection with interference of

Fig. 1

electric bicycles
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Fig.2  Social force model of urban signalized intersection
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Tab.1 Single cycle traffic flow information on the West Second

Section of Second Ring Road
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Tab.2 Single cycle traffic flow information on the Shuhan Road
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Fig.3 Diagram of electric bicycles invading the motor lanes
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Tab.3 Parameter and calibration value of social force model
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Tab.4 Validation results of the model
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Fig.4 Influences of the number of queuing electric bicycles on
motor vehicles and their average speed
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