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Review of cause diagnosis of transverse cracks in semi-rigid

base asphalt pavement
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Abstract: The advancements and existing issues in the cause diagnosis method of transverse
cracks in semi-rigid base asphalt pavement were reviewed and summarized. Regarding evaluation
methods, current techniques for transverse crack assessment and their development status were
comprehensively analyzed, and a classification method based on failure cause mechanisms was
proposed to provide theoretical foundations for cause diagnosis. In terms of classification
approaches, the formation mechanisms and influencing factors of transverse cracks were
reviewed, and a database of transverse crack causes was established. In terms of diagnostic
methods, critical limitations in existing practices were identified, and a stepwise diagnostic
framework for transverse crack causes was proposed. Research results indicate that existing
evaluation methods lack correlation with crack causes, while the proposed classification method

based on cause and development trends can provide a basis for diagnosis. The established crack
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cause database incorporates multiple mechanisms involving material properties, structural design,
construction practices, and loading/environmental impacts, serving as a reference for cause
analysis. The developed diagnostic framework integrates four operational dimensions: baseline
pavement investigation, special factor exclusion, comprehensive load-environment analysis, and
targeted area testing for refined diagnosis, offering practical guidance for engineering practices.
Field validation demonstrates that base layer cracking is the primary cause of cracking in the
verified sections, which, under heavy traffic and overload conditions, leads to reflective cracks
propagating upward to the surface, with bottom-up reflective cracking being the main type. The
proposed transverse crack cause database and diagnostic framework provide both theoretical
foundations and practical references for developing effective crack treatment strategies in asphalt
pavement engineering.
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Table 1 Evaluation methods for different classifications

of transverse cracks
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Table 2 Analysis of advantages, disadvantages, and applicability

of transverse crack evaluation methods
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Fig. 1 Classification of transverse cracking based on causes
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Fig. 2 Schematic of causes of transverse cracks in semi-rigid base asphalt pavement
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Fig. 4 Semi-rigid base materials and cracking mechanisms
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Fig.5 Schematic of cracking influenced by external environmental factors
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Fig.7 Flow of diagnosis of transverse crack causes
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