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Abstract

In this paper, five kinds of asphalt pavement structures are economically evaluated through the
full life cycle cost analysis method. Through analysis, it is found that from the initial construction
cost, the flexible pavement structure and the combined base asphalt pavement structure are
higher than the semi-rigid base asphalt pavement structure commonly used in China. The initial
construction cost of the flexible pavement structure is the common semi-rigid base asphalt pave-
ment structure in China. The ratio of the combined base asphalt pavement structure is about 1.5
times. From the perspective of the entire management department, the cost of the semi-rigid base
pavement structure management department is higher than that of the flexible pavement struc-
ture and the combined asphalt pavement structure. The cost of the semi-rigid base pavement
structure management department is about 20% - 40% higher than that of the flexible pavement
structure and the combined base asphalt pavement structure. The research results show that the
cost and total cost of the combined base asphalt pavement structure management department are
optimal based on the pavement performance and the whole life cycle.
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Figure 1. Structural form of asphalt pavement
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Table 1. European and U.S. states’ regulations on the service life and cover period of the wear layer
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Table 2. Survey of actual service life of asphalt abrasion layers in various U.S. states
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Table 3. Five types of asphalt pavement structure maintenance (maintenance) cycles
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Figure 2. Cost composition of asphalt pavement
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Table 4. Initial construction costs
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Table 5. Maintenance costs and residual values (ten thousand yuan/km)
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Figure 3. Management department expenses in the 30-year analysis period
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Figure 4. Management department expenses in the 40-year analysis period
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Table 6. Management department expenses (ten thousand yuan/km)
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S1 930.474 944.951 930.474 948.912
S2 722.203 738.203 722.203 743.49
S3 762.953 784.625 762.953 789.615
S4 681.177 695.654 681.177 700.877
S5 439.129 1177.75 439.129 1279.41
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Table 7. User fees (ten thousand yuan/km)
#* 7. RP#R (7 7t/km)
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sl 1547 131.2 968.8 2647 1877 159.2 1175.1 32113
S2 1547.5 131.2 969.1 2647.8 1877.5 159.2 1175.6 32123
83 1547.8 1313 969.5 2648.6 1878.1 159.3 1176.3 32137
S4 1547.4 131.2 969.0 2647.6 1877.2 159.2 1175.3 32117
85 1556.8 1323 979.7 2668.8 1889.7 160.5 1189.5 32397
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Table 8. Summary of total costs (ten thousand yuan/km)
8. BEMILER(A T/km)

T 30 4 ST 40 4
Hif AR - . X - . .
BB S 2 BB S P B
S1 944.951 3591.95 948.912 4160.21
S2 738.203 3386.0 743.49 3955.79
S3 784.625 3433.23 789.615 4003.32
S4 695.654 3343.25 700.877 3912.58
S5 1177.75 3846.55 1279.41 4519.11
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Figure 5. Total cost during the 30-year analysis period
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Figure 6. Total cost during the 40-year analysis period
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