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Abstract
Cold-patch asphalt mixture (CPAM) has become a key material for preventive maintenance and
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emergency repair of road pavements due to its outstanding advantages such as energy saving, en-
vironmental protection, convenient construction, and capability for rapid repair under adverse
weather conditions. The performance of CPAM is fundamentally governed by the composition and
properties of cold-patch agents (including diluents, reactive modifiers, bio-based materials, etc.),
which directly determine the workability, strength development, and long-term durability of the
mixture. This paper systematically elaborates on the classification, action mechanisms, and perfor-
mance evaluation methods for cold-patch agents. It then provides an in-depth analysis of the influ-
ence patterns and enhancement mechanisms of different types of cold-patch agents (e.g., solvent-
based diluents, reactive resins, bio-based binders) on the workability, mechanical properties, and
durability of CPAM. Furthermore, synergistic optimization strategies between cold-patch agents
and reclaimed asphalt pavement (RAP), fillers, and additives are discussed. Key issues in current
research are summarized, including the lack of a dedicated evaluation system, the difficulty in bal-
ancing performance with environmental friendliness, insufficient understanding of micro-mecha-
nisms, and low degree of specialization. Future development directions are prospected, focusing on
the development of low-toxicity/non-toxic and environmentally friendly cold-patch agents, design
of high-performance reactive systems, multi-scale evaluation and mechanistic research, utilization
of high-content RAP, and establishment of standards and specifications. This review aims to provide
theoretical references for the research and development of high-performance, environmentally
friendly cold-patch agents and the standardized, intelligent application of CPAM.
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Table 1. Comparison of main types, action mechanisms, advantages and disadvantages of cold-patch agents ([1] [3]-[5] [8]

[10]-[13])
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Figure 1. Framework for full-cycle performance evaluation of Cold-Patch Asphalt Mixture (CPAM) ([1] [6] [8] [10] [15]-[17])
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Figure 2. Schematic diagram of curing mechanism and performance advantages of re-

active polyurethane (PU) cold-patch agent ([1] [8] [9])
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Table 3. Comprehensive Life Cycle Cost Analysis (LCCA) of cold patch material
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