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Application of Mesoscopic Model in Analysis on Concrete Damage and

Fracture

LAN Hai', LI Yaoxin®, JIA Mingxiao®

(1. Shanghai Municipal Engineering Testing Center Co., Ltd., Shanghai 200082, China; 2. School of Civil Engineering and
Transportation, North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: Based on the significant constraints imposed by current computational resources on the implementation of
refined structural modeling, a modeling strategy for simple-supported beams based on a multi-scale framework is
proposed. In this strategy, the mesoscopic modeling of concrete within critical structural regions is systematically
implemented, the numerical simulations of the mechanical response of the materials under the tensile and compressive
loading is conducted, and a mesoscopic concrete simple-supported beam model is constructed to reveal the evolutionary
correlation mechanism of its damage initiation, expansion and penetration. The research results demonstrate that the
proposed multi-scale model can accurately capture the internal damage evolution process within the concrete material
and effectively reproduce its ultimate macroscopic fracture pattern. The calculation results show a good consistency
with the physical laws.
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