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Grading Evaluation Method for Road Section-Level Structural Cracks

Based on 3D Ground-Penetrating Radar
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Abstract: Structural cracks are widely distributed in current expressways, yet there is a lack of targeted
evaluation methods. To achieve a quantitative assessment of structural cracking conditions in semi-rigid base
asphalt pavement, this study first analyzed the development process of structural cracks based on coring tests.
Subsequently, combined with non-destructive testing technology using 3D ground-penetrating radar and on-site
coring experience, the morphological characteristics of structural cracks at various development stages were
analyzed, and the cracks were classified into mild, moderate, and severe levels according to their development
layers. On this basis, road section-level evaluation indicators, namely structural cracking spacing (Sp) and
structural cracking condition index (/), were proposed, with their calculation methods and a five-level
evaluation standard (excellent, good, medium, poor, and very poor) clearly defined. Verified through
engineering applications on multiple expressways, this grading evaluation method could accurately reflect the
actual status of structural cracks in semi-rigid base asphalt pavement and has certain guiding value for
maintenance construction.
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Table 1 Distribution of pavement’s transverse cracking

spacing in road network
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Figure 1 Transverse crack core sample
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Radar line layout for structural crack detection
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Figure 3 Radar map characteristics of structural crack
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Table 2 Measured crack characteristic values P4 and P18
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Table 3 Structural crack core sample and corresponding

radar horizontal slice
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Table 4 Structural crack severity grading threshold

division basis
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Figure 4 Grading results of measured structural cracks
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Table 9 Structural cracking condition index
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Figure 6 Calculation results of structural cracking condition index
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