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Optimization and Application of the Mix Proportion of Water—Activated Asphalt Cold Patching
Mixtures under Different Conditions
Haiquan Yang Kunfa Xiao
China Railway Expressway (Guangxi) Maintenance Technology Co., Ltd.

[Abstract] The general basic mix proportion of water—activated asphalt cold patching mixtures may fail to
achieve the expected durability under special conditions, such as extreme climates and repairs involving
intermediate and lower pavement layers, preventing the material from fully realizing its performance advantages.
By analyzing the mechanisms through which temperature, moisture, and structural layer position affect the
hydration—polymerization reactions and pavement performance of water—activated asphalt cold patching
mixtures, this study optimizes the mix proportions for three typical working conditions: low—temperature and
severe cold, high—temperature and rainy conditions, and repair of intermediate and lower pavement layers.
Adapted mix proportion schemes are proposed in terms of asphalt grade selection, functional additive dosage,
and aggregate gradation adjustment. Field verification is then conducted through actual engineering projects.
The results show that the optimized water—activated cold patching mixtures adapted to specific working
conditions exhibit significantly improved early strength, water stability, freeze—thaw resistance, and
high—temperature deformation resistance compared with the basic empirical mix proportion. They can
effectively reduce pavement defects such as aggregate loss, cracking, and rutting after pothole repairs under
extreme environmental conditions, providing technical support for the production and on-—site repair
construction of water—activated asphalt cold patching mixtures under complex conditions.
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