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A Method for Calculating Optimal Toll Rate of Truck Weight Transfer Model on
Expressway Based on Toll Transfer
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Abstract: In order to meet the reform requirements of the special work on the abolition of provincial toll
stations on expressways in China, which requires that the truck charging method be adjusted from weight
based charging to type based charging, it is necessary to ensure that under the same traffic volume
conditions, the overall burden of truck tolls will not be increased after the conversion of billing methods, and
that the amount of tolls payable for each type of charging vehicle in the standard loading state will not be
greater than the amount of tolls payable for the original weight charging. However, the traditional method
adopts the static translation method, which has a large toll loss to highway operator. Taking the standard
loading rate of each vehicle type under the weight charge as the upper limit, taking full account of the traffic
volume transfer attraction caused by the rate change, assuming that the trucks can transfer freely on the
expressway and parallel ordinary country and province highways according to the comprehensive transport cost
comparison, the transfer proportion is calibrated by the rate-traffic volume Logit model. Because the charge
income is affected by the transfer attraction factors, it is not that the larger the charge coefficient, the greater

the income, instead, there is a charging coefficient corresponding to the maximum income. Based on this
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coefficient, comprehensively considering the influence on the total income, policy risks, public acceptance,

policy orientation to encourage large-scale truck, and considering the rounding, progressive, smooth and

other factors of the charging coefficient, the charging criteria for expressway trucks by vehicle (axle) type are

reasonably determined. The result shows that the charging criteria can ensure that the overall burden of truck

tolls will not be increased under the same traffic volume conditions, the toll payable of each type of toll

vehicle in the standard loading state is not greater than the toll payable of the original weight charging, and it

can comprehensively safeguard the legitimate rights and interests of expressway users and managers.
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Tab.1 Statistical table of basic weight charging data of each truck type in base year
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Fig.1 Vehicle driving volume of gross weights of various

vehicle types in Guangdong Province in 2018
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Fig.3 Total driving volume and total vehicle weight
income by gross weights of various vehicle types in

Guangdong Province in 2018
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Fig.4 Relationship between price increase of each truck type

calibrated in Guangdong Province and traffic volume transfer
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Fig. 6 Vehicle transfer and vehicle type charging income of

each tonnage of category 6 trucks under a certain

charging coefficient
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Fig.7 Income changes of truck types in Guangdong Province under different charging coefficients
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