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Abstract

The development of prefabricated reinforced concrete structures is an inevitable path for the build-
ing industrialization. Prefabricated reinforced concrete structures can improve the mechanization
levels, accelerate the construction speed, and achieve the low emissions and the low energy con-
sumption during the construction process, thereby promoting the green development in the con-
struction industry. Prefabricated beam-column joints serve as the connecting links between beams
and columns in frame structures. Under the earthquake action, the core region of the joint is sub-
jected to a shear-compression stress state, with one diagonal under compression and the other un-
der tension. This core region is highly prone to the shear failure, leading to reduced the energy dis-
sipation capacity. High Ductility Concrete (HDC), also known as Engineered Cementitious Composite
(ECC), is an innovative structural material featuring exceptional toughness, crack resistance, dura-
bility, and damage tolerance. It exhibits distinctive strain-hardening behavior and multiple micro-
cracking characteristics under tensile and shear loading. The application of HDC in precast joint
systems can effectively mitigate the brittleness inherent in conventional concrete materials,
thereby enhancing both seismic performance and deformation capacity of precast frame structures.
Furthermore, the implementation of HDC in prefabricated construction offers notable benefits in-
cluding simplified construction procedures, material efficiency, and cost-effectiveness, demonstrat-
ing broad application prospects in modern structural engineering.
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Figure 1. Ductility performance of HDC under flexural loading
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