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Numerical study on shear properties of rough interface between
new-to-old concrete based on cohesive zone model
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Abstract ; The roughness of the interface between new and old concrete is one of the key factors that affect
its shear performance. In this paper, the roughness of the new and old concrete interface is characterized
and quantified based on fractal theory. Different fractal dimension interfaces of new and old concrete ran-
dom aggregate geometric models are established using the Monte Carlo method and aggregate grading theo-
ry. By simulating the mechanical behavior of rough interfaces using zero-thickness cohesive elements local-
ly embedded in the model, the effects of mesh size, random distribution of aggregates, fractal dimension,
normal pressure, and interface material parameters on the shear performance of rough interfaces between

new and old concrete are analyzed. The results show that the model’s mesh size and random distribution of
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aggregates have no significant effect on the shear performance of the interface between new and old con-

crete. As the fractal dimension increases, the interface shear strength first increases and then decreases,

and the fractal dimension corresponding to the maximum shear strength decreases as the normal pressure

increases. Under the same fractal dimension, the shear strength increases linearly with the normal pres-

sure. The normal pressure has a more significant impact on the interface shear strength compared to the

fractal dimension. As the fractal dimension increases, cracks are more likely to propagate deeper into the

old concrete area,and increasing the strength and fracture energy of the new and old interface can effec-

tively improve the shear performance of the interface.

Key words: old and new concrete; cohesive zone model; surface roughness; fractal dimension; shear
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Fig.1  Outline drawing of new and old concrete rough interface
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