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Fig. 1 Structures produced by 3D-printing
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Fig. 2 Basic property of ductile resin SGP
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Tab. 1 Size features of reinforced structures
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Tab. 2 Numbers of specimens
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Fig. 4 Stress strain curves of two kinds of specimens
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Tab. 3 Performance comparison
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An experimental study of compressive mechanical properties of
concrete short column strengthened by 3D-printing structure

XIA Ming-jie, FAN Li-feng, MA Guo-wei

(Department of Architecture Engineering, BeijingUniversity of Technology, Beijing 100124, China)

Abstract: Taking tough resin as material, adopting light curing 3-D printing technology, 3-D printed
grid structure composed of several longitudinal bars and hoop stirrups was fabricated to reinforce the
concrete specimen. The concrete specimen is a circular column with diameter of 100mm and height of
200mm. M2. 5 cement mortar is used as the matrix, and the ratio of reinforcement to volume is
2.17%. Unreinforced concrete specimens with the same size were made for contrast experiment.
Uniaxial compression experimental results show that compared with plain concrete specimen, the
compressive strength of concrete specimens strengthened by 3D printing structure increases by
53.28% . peak strain increases by 70. 22%, the ultimate strain increases by 164. 66% , the pre-peak
absorption energy increases by 134.21%, respectively. After peak strength, the strength degradation
of concrete specimens strengthened by 3-D printing structure is more slowly than that of plain concrete
specimens. Moreover, in the failure mode, the crack of the strengthened specimen is narrower.
Finally, the application feasibility in engineering of above concrete reinforcement technology based on
3D-printing is demonstrated.

Keywords: 3D-printing structure; reinforcement concrete; mechanical behavior; unconfined compres-

sion



