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Abstract

Structural reinforcement is a key link in enhancing the safety and durability of existing buildings. Traditional external concrete, FRP
and steel plate reinforcement often leads to problems such as interface cracking and insufficient ductility. ECC with high ductility and
multi-crack refinement characteristics shows obvious advantages in reinforcement, but the collaborative mechanism of its microcrack
evolution, fiber traction and interface transition zone still needs in-depth research. Based on the multi-scale force-bearing behavior of
ECC, this paper analyzes the force transmission paths among fibers, matrix and interface transition zones, constructs a performance
evolution model, and summarizes the action laws of ECC in interface strengthening, ductility improvement and load-bearing capacity
enhancement in combination with component reinforcement tests, and proposes reinforcement strategies under different damage
grades. Research shows that ECC can enhance the collaborative force-bearing capacity between the reinforcing layer and the base
by reshaping the tensile force transmission path and refining the crack distribution, providing theoretical support and methodological
reference for the design and application of high ductility materials in structural reinforcement.
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