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Abstract ; The paper is to study the macro and micro damage of cold recycled mixes using asphalt
emulsion under freeze-thaw cycle and reveal the law of damage. Void ratio, high temperature
performance and low temperature performance of cold recycled mixes using asphalt emulsion are
analyzed under different water-saturation condition and freeze-thaw cycles based on laboratory
tests. The micro-morphology and chemical composition of cement asphalt emulsified compound
mortar are observed by the scanning electron microscopy ( SEM ). After 20 freeze-thaw cycles,
when the water-saturation condition are completely dry condition,50% water-saturation condition
and completely water-saturation condition the void ratio of cold recycled mixes using asphalt
emulsion increased up to 3. 0% ,14.2% and 19. 5% , high-temperature penetration strength up to
20.6% ,31. 8% and 49. 1% ,high-temperature depth strength increased up to 24. 5% ,53. 5% and
80. 4% ,low-temperature splitting strength decreased up to 22.5% ,44. 7% and 56. 1% . After 10
freeze-thaw cycles, asphalt emulsion and cement hydration product are separated, the weight
percentage of carbon element decreased up to 56. 4% ,the weight percentage of calcium and silicon
element increased up to 2. 50 times and 2. 17 times in cement asphalt emulsified compound mortar
crystal. Void ratio increased, high temperature performance and low temperature performance of
cold recycled mixes using asphalt emulsion decreased, compound mortar damaged under freeze-
thaw cycles.

Key words ;road engineering ; asphalt pavement ; cold recycled mixes using asphalt emulsion ; water-
saturation condition ; freeze-thaw cycles;macro and micro damage analysis
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Fig. 3 Changes of penetration strength under

freeze-thaw cycles
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