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Abstract : The wet-thermal aging, dry-wet cycling, high-low temperature cycling, freeze-thaw cycling and multi-field cou-
pling cycling experiments of polyurethane were carried out respectively. The influence of the micro-structure of roofing materials
on the evolution of macro-performance:indicators [volume water absorption rate and thermal conductivity change rate (ROC)] were
analyzed by means of micro-test technology. The macro-weatherability experiments show that the thermal conductivity of polyure-
thane increases continuously when the pore structure of polyurethane collapses, the degradation of carbamate group. The thermal
conductivity of polyurethane reaches 29.98% on 112 d in the wet-thermal aging cycle experiment, and the ROC of polyurethane in-
creases by 16.65% after 112 d high and low temperatures. In the freeze-thaw cycle experiment, the ROC of polyurethane increases
by 23.89% after 112 d freeze-thaw cycles, and the thermal conductivity of polyurethane always changed at a faster rate under multi-
field coupling. The results show that the connectivity of pore structure directly affectes the volume water absorption of materials,
which indirectly leads to significant changes in ROC of materials. Therefore, protective measures should be taken in cast-in-place
roof slabs to avoid the aging of polyurethane materials and the damage of its internal holes.
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