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Simulation of Vehicle Lane-changing Behavior on Damaged Pavement
Based on CA Model
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Abstract: In view of the phenomenon that driver’s lane-changing behavior for higher driving benefit on broken
road, based on the CA NaSch model, by introducing slow start rule and new lane-changing rule, the vehicle
micro lane-changing model for 2-lane traffic on damaged pavement is established. The simulation process is
established through the processes of lane-changing demand, lane selection, clearance detection and lane-
changing execution, the characteristics of driver, traffic flow and vehicle lane-changing under different
damaged road conditions are simulated. The road damage level is divided from the perspective of vehicle
operation, and the vehicle driving benefit is calculated through utility theory to establish a lane selection
model. In addition, the lane-changing coefficient is defined to study the impact of single block pavement
damage on lane-changing behavior. Based on driver’s behavior difference, the drivers are divided into the
categories of adventure, alert, cautious and slow. By setting simulation parameters, the characteristics of
different types of drivers’ behaviors under damaged pavement condition are analyzed. The result shows that
(1) lane-changing coefficient increases with the increase of pavement damage level, the higher the level of
damage, the lower the benefit of vehicle traveling on damaged road, further increasing the probability of lane-

changing can well simulate the impact of pavement damage on vehicle lane-changing behavior; (2) the
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highest lane-changing rate is obtained by adventure driver in medium density, and the speed variance and

lane-changing rate increase with the increase of pavement damage level, which indicates that pavement

distress will reduce vehicle driving benefit and aggravate lane-changing behavior, and it will increase the

fluctuation of vehicle speed and interfere with the normal operation of traffic flow, which is not conducive to

traffic safety.

Key words: traffic engineering; lane changing behavior; cellular automaton ( CA) model; pavement

damage ; traffic flow
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Tab.1 Classification of pavement damage levels
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Tab.2 Characteristic analysis of pavement damage level
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Fig. 1 Schematic diagram of damaged road section
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Tab.3 Value of pavement damage coefficient
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Fig. 2 Simulation process of lane-changing on damaged pavement
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Fig.3 Schematic diagram of 2-lane simulation
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Tab.5 Simulation parameters of different types of drivers
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drivers varying with time
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Fig. 5 Lane-changing rates of different types of drivers
under different density conditions
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Fig.7 Speed standard curves of adventure driver
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