
 
 

 ,   

   

 
 

  
 
 

Traffic Flow on a Toll Highway with Expanded Tollgates 

Kazuhito Komada, Takashi Nagatani  

Department of Mechanical Engineering, Shizuoka University 

 
Abstract  

We investigate the traffic states and queuing occurring in traffic flow on a toll highway with expanded 
tollgates. The traffic states change with increasing density and varying number of tollgates. The queuing 
in front of tollgates is induced by the competition between the lane expansion and slowdown effects. The 
current saturates at the nearest tollgate at a low density and the saturation extends to the next-nearest 
tollgate with increasing density. We derive the fundamental diagrams(current –density diagrams) for the 
traffic flow on the toll highway. 
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