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Fig. 1 Bi-level programming model for truck

congestion toll
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Fig. 2 Framework of memetic heuristic algorithm
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Fig. 6 Comparison of the calculation results between PSFFA algorithm and simulation method
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A model and its algorithms for truck congestion toll at container terminals

ZENG Qing-cheng” s CHEN Wen-hao, HUANG Ling

( Transportation Management College, Dalian Maritime University, Dalian 116026, China )

Abstract: The issue of modeling truck congestion toll at container terminals is addressed to decrease
the truck queuing and ease related air pollution. A bi-level programming model is developed to
determine the optimal congestion toll rates. In the model, the game relationship of terminals
operators, truckers and government regulators is considered. The upper level model is to minimize the
total cost caused by truck queuing for terminals operators. And the lower level is user equilibrium
model, in which each truck driver determines its arrival time to minimize the generalized cost.
According to the feedback between upper-level and lower-level model, the optimal congestion toll
strategy is determined. To solve the problem of this model, a method based on memetic heuristic
(MH) algorithm and pointwise stationary fluid flow approximation (PSFFA) algorithm is designed.
MH algorithm is used to search the optimal toll rates and PSFFA algorithm is applied to calculation of
the truck queuing time. Finally, numerical experiments are provided to illustrate the validity of the
model and algorithm. Calculation results indicate that congestion toll can decrease truck’s queuing
time effectively. The developed congestion toll model considers the toll influencing factors, and the
benefit relationship of truckers and terminal operators. It provides an efficient method to alleviate the

truck congestion.
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