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Expressway Asphalt Pavement
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Abstract: In view of the problem of lack of quantitative evaluation methods for the remaining life of semi-rigid
base structure of expressway asphalt pavement, combining with the experiences and data accumulations of a
large number of expressway maintenance design projects, a method for comprehensively evaluating the
remaining life of semi-rigid base structure is proposed from the aspects of structural integrity and structural
strength attenuation. Three calculation methods for structural integrity are presented, including direct
calculation using GPR non-destructive testing data, combining judgment of pavement disease with coring
data, and estimation by road surface disease characteristics. Four calculation methods for structural strength
attenuation are given, including direct calculation using on-site measured modulus, analysis of characteristic
parameters of deflection basin, comparison of material parameters, and evaluation of structural strength
index. Due to the different applicability of the above methods and techniques, a method of combining
quantitative evaluation and qualitative analysis is proposed to calculate the remaining life index of semi-rigid

base. Using the survey results of major and medium repair cycles of expressways in representative provinces
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in China, the distribution rule of major and medium repair cycles of expressways is transformed into the rule

of pavement structure life decay, which is matched with the evaluation indicators of structural integrity and

structural modulus attenuation, so the quantitative calculation of the remaining life of current pavement

structure is realized. After summarizing the above results, a complete set of theoretical analysis models and

analysis procedures are established and verified in actual projects. It is found that the evaluation results match

the actual damage characteristics of pavement structure, it can be used to guide the practice of maintenance

design of semi-rigid base asphalt pavement.

Key words: road engineering; residual life evaluation method; major and medium repair cycles; semi-rigid

base structure; structural integrity; structural strength attenuation
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Tab.1 Evaluation of structural integrity of semi-rigid base by

pavement disease feature calculation method
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Tab.2 Evaluation of strength attenuation of semi-rigid base by

material test data calculation method
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Tab.3 Evaluation of strength attenuation of semi-rigid base by

pavement structure strength index evaluation method
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Fig. 2 Modified S-type pavement serviceability

decay model
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Tab. 4 Service life of expressway structures with

different traffic grades
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Tab.5 Remaining life indexes of expressways with

different traffic grades
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Tab. 6 Relationship between evaluation indicator and

maintenance type of semi-rigid base structure
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Fig. 3 Model of relationship between structural life and base modulus attenuation of expressway base
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Fig. 4 Model of relationship between structural life and base damage rate of expressway base
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