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Abstract: The different routes traffic flow was calculated and the travel cost function of the expressway was

established through analyzing the operation expenditure of expressway and the travel choice willingness of

truck drivers. The function is a two—level optimization model, and the upper layer planning selects the idea

of road network managers pursuing maximizing the surplus of the network users and takes the financial

indexes of the road operating enterprises as the constraints condition, the lower layer planning chooses the

user equilibrium model under elastic demand to describe the travel choice behavior of road users. The

genetic simulated annealing algorithm was used to solve the model. Finally, using the example verifies that
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the optimization scheme proposed by the thesis can improve the truck flow of the highway by 20.67% , and
the toll revenue is improved by 5.88% , and the truck toll fee is reduced by 135 600 yuan/day. It shows that

the differentiated optimization of truck charging scheme researched in the thesis has a good application

effect in practical implementation.

Key words: expressway; differential toll; two-layer optimization model; genetic simulated annealing

algorithm; user equilibrium model
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highway toll discount
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Table 2 Traffic flow of the two ways in the area
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Table 3 Road basic parameters
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1 2 3 4 5 6
t2/h 0.30 0.30 0.71 0.71 0.95 0.95
v,/ [ 7C+(vehekm ) '] 0.54 0.54 0.40 0.40 — —
l,/km 23.90 23.90 56.93 56.93 76.06 76.06
Cym/ (vehed ™) 25000 25 000 30 000 30 000 30 000 30 000
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Table 4 Traffic demand for OD pairs in the net
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Table 5 Elastic demand calculating results
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Table 6 Traffic assignment results of the route

in the area
22t 4/ (vehed ")
% B —

—% %K =% Uk HE OAE
1 245 517 155 608 62 1093
2 226 477 143 561 57 1009
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Table 7 Comparing results between the model and

actual traffic flow
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