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Abstract; In tunnel engineering construction, high-temperature environments have adverse effects on the safety of tun-
nel structures and operational comfort. It is of great significance to develop grouting materials with self-regulating tem-
perature functions. This work aims to enhance the self-regulating temperature capacity of tunnels through modified ce-
ment emulsified asphalt grouting materials. Firstly, by using the melt blending method, paraffin, white oil, high-densi-
ty polyethylene and expanded graphite were uniformly mixed to prepare the shaped phase change material (SSPCM) ;
Subsequently, SSPCM was incorporated into the asphalt-based material to prepare the phase change cement emulsified
asphalt mortar. Finally, its thermodynamic performance was comprehensively analyzed through heat transfer perform-
ance tests, mechanical strength tests and phase change cycle tests. The results show that the phase change temperature
of the prepared phase change cement emulsified asphalt mortar is 36. 71°C. This temperature is suitable for the tunnel
ventilation and cooling scenario, and the material has certain plasticity and strength. Compared with the test blocks
without SSPCM, when the bottom is heated synchronously, the upper surface temperature of the phase change cement

emulsified asphalt mortar test blocks can be reduced by up to 4.2°C at most. In addition, this material can still main-
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tain good thermal stability after multiple melting and solidification cycles. In conclusion, phase change cement emulsi-

fied asphalt mortar can provide a new type of grouting material for high-temperature tunnels.

Keywords: shape-stabilized phase change material; phase change cement emulsified asphalt slurry mastics;

heat storage property; mechanical property
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