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Microscopic simulation study on texture structure and icing mechanism of asphalt
pavement in cold region
Maolian Yao
China Nineteen Metallurgical Group Co., LTD.
[Abstract] To investigate the role of asphalt pavement texture characteristics in ice formation under environmental
conditions, this study employs the liquid congealing layer theory to analyze ice formation mechanisms in
cold—region asphalt pavements. Through ABAQUS finite element simulation, 3D reconstruction CC (Context
Capture), and Matlab/Python programming, we conducted simulations examining texture features, ice thickness,
and temperature effects on pavement ice formation. Results indicate that cohesive unit analysis accurately predicts
ice—vehicle interaction failure patterns, with ice layer degradation occurring internally. Under low—temperature
conditions, ice thickness shows a negative correlation with interlayer adhesion. The pavement's texture

parameters—specifically the convex—concave ratio and structure depth—meet non—icing season anti—skid

requirements while enabling self—healing ice breakdown under winter ice conditions.
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