Journal of the Korea Institute for Structural Maintenance and Inspection
Vol. 23, No. 4, July 2019, pp.131-136 PISSN 2234—-6937
https://doi.org/10.11112/jksmi.2019.23.4.131 eISSN 2287—-6979

Buildability for Concrete 3D Printing According to Printing Time Gap

Lee, Yoon Jungl, Song, Jin—Sooz, Choi, Seung—Ho?’, Kim, Kang su**

Abstract: Buildability of fresh concrete, a key element of Concrete 3D printing, is the ability to build filaments at a desirable height without excessive
deformation or collapse. Buildability is closely related to yield stress, and the higher the yield stress, the better. Also, the shear stress of fresh concrete
increases as it hardens over the time after extruded, and consequently the buildability increases. Therefore, in concrete 3D printing, proper time gaps
between printed layers (Printing Time Gap, PTG) are required to ensure the buildability of fresh concrete. As the PTG increases, the buildability
increases; however, an excessive PTG reduces the bond performance between the printed layers, and the extrudability can be lowered as the printing
time increases. In this research, therefore, 3D printing experiments were conducted with the variable of PTG to examine the buildability of 100 MPa-high
strength concrete. In addition, a pseudo-layer loading method was applied to simulate the buildability test for 3D concrete printing and its applicability
was examined.
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Fig. 1 Displacement results according to PTG(Perrot, 2016)
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Table 1 Concrete mix design

W

C

SF F

S(#6)

S#7) | SP | RT

0.19

1.0

0.34 | 0.12

0.37

0.55 0.042 | 0.01

Table 2 Properties of Concrete mix design
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Table 3 Variables of experiment
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Specimen Loading type (I;:fj) Layerln(gR;/elocny
P-30s printing layer (P) 30 1 m/h
P-60s printing layer (P) 60 0.54 m/h
S-30s sand loading (S) 30 1 m/h
S-60s sand loading (S) 60 0.54 m/h
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Fig. 3 Pseudo-Layer loading method using sand
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Fig. 5 Measurement result of viscosity with time
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