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A physical bonding technology in which the cement
interface is integrated with the original concrete structure
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Abstract

Concrete, as the most widely used structural material in modern architecture, is commonly employed in infrastructure construction
such as houses, Bridges, roads and ground hardening due to its high strength, durability and plasticity. However, during long-term
use, due to factors such as temperature stress, load, foundation settlement and construction defects, concrete structures are prone to
secondary damages such as cracks, freeze-thaw damage and alkali-aggregate reaction, leading to phenomena such as sanding, peeling
and delamination, which seriously threaten the safety and durability of buildings and have become a long-term unsolved technical
problem in engineering construction and operation management. In response to this issue, this study innovatively introduces the
mortise and tenon structure principle of traditional Chinese wooden buildings and proposes a physical mortise and tenon technology
that integrates the new cement mortar repair interface with the original concrete structure. This technology forms an integral force-
bearing structure by uniformly constructing a mechanical interlocking system of trapezoidal mortise grooves on the concrete surface
and the lightweight concrete layer, effectively overcoming the problems of interface separation, peeling, bubbling and delamination
caused by the shrinkage difference between new and old materials. Experiments and engineering practices have shown that this
process significantly enhances the shear resistance, peel resistance and long-term stability of the repair layer. After more than three
years of tracking observation, there are no signs of recurrence at the repair interface, providing a reliable solution for the repair of
concrete structure base surfaces.
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