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This study proposes a method for creating a three-dimensional mesoscale model of concrete. The
concrete exhibits a three-phase structure composed of mortar, coarse aggregates, and rebars. The
geometries of the rebar and coarse aggregate are replicated using three-dimensional scanning.
Employing a coarse aggregates filling algorithm developed by the authors, the rebars and coarse
aggregates are spatially arranged in three dimensions to prevent overlap. The coarse aggregates
can also be distributed to conform to the prescibed grading curve. Given that the geometry
and distribution of the coarse aggregates and rebars are obtained from actual measurements, the
proposed method enables the creation of a mesoscale model of concrete that closely approximates
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the real material.
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(a) 3D scanning of real coarse aggregates
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(b) 3D scanned aggregate models
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(c) Filling of 3D scanned aggregate models
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