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A preliminary research on three-dimensional reconstruction
and mechanical characteristics of rock mass based
on CT scanning and 3D printing technology

TIAN Wei, PEI Zhi-ru, HAN NO
(School of Civil Engineering, Chang’an University, Xi’an, Shaanxi 710061, China)

Abstract: Reconstructing the inner structure of rocks has been one of the critical problems in the field of experimental rock
mechanics. In this paper, natural sandstone specimens were selected as research objects, and CT scanning and two different kinds of
three-dimensional (3D) printing methods were adopted to reconstruct 3D-printed specimens. It turns out that the structures of
3D-printed specimens were in proximity to natural sandstone specimens. Uniaxial compression tests and Brazilian tests were carried
out on these two kinds of specimens to obtain mechanical properties. Then the strength and deformation law of natural sandstone
specimens and two kinds of 3D-printed specimens were compared. The results indicated that specimens made by different methods of
3D printing technology could highly reconstruct the complex inner structure of natural sandstone specimens. In the meantime,
physical and mechanical properties of 3D-printed specimens were closer to natural sandstone specimens, and the dispersion of
experimental results was relatively small. Therefore, this study provides a new promising way that can conduct experimental research,
produce substitutes for materials and verify numerical simulation results.
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Fig.2 CT images of natural sandstone specimens
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Fig.3 3D reconstruction model and section diagram
of natural sandstone specimen
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Table 1 Physical and mechanical properties comparison
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Fig.6 The functional diagram of 3D printing processes
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Fig.7 Stemi 508 study level stereo microscope

(a) LA O IR (b) ML RO R
B8 3D 3ITHHAREREHONS

Fig.8 The surface microstructure
of 3D-printed specimens
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Fig.10 Failure modes of sandstone specimens and
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Fig.11 Axial stress-stain curves of natural sandstone
specimens and 3D-printed specimens
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Fig.14 Failure modes of sandstone specimens and
3D-printed specimens after Brazilian tests
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