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3D Reconstruction and Mechanical Characteristics Analysis of Concrete-like
Transparent Physical Model Based on 3D Printing Technology
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Abstract; The composition and distribution of concrete meso-structure are closely related to its macroscopic mechanical
properties. Failure to understand the internal meso-structure of ordinary concrete specimens is one of the key problems
hindering the study of concrete mechanical properties. It is urgent to find a test method which can restore the real internal
structure of concrete and observe the failure process of concrete meso-structure. Through the combination of CT scanning
technology and 3D printing technology, the 3D printing model of concrete is reconstructed with different printing materi-
als, and the uniaxial compressive strength and deformation rules of ordinary concrete specimens and 3D printing speci-
mens are compared by testing the compressive properties of ordinary concrete specimens and 3D printing specimens. The
experimental results indicated that 3D printing technology can truly restore the internal structure of concrete. Besides,
they had similar uniaxial compressive strength and Poisson’ s ratio. The incorporation of CT and 3D printing found a
basement for reproducing many copies of specimen and increasing reliability of experimental results. It could provide a
novel way to replacement of material, development of laboratory tests and verification of numerical simulation.
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