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Anisotropy of Hardened Properties of 3D Printing Concrete
and Its Dependence on Resting Time
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Abstract: By comparing the strength and durability differences between 3D printing concrete (3DPC) and casting
concrete in different test directions, the anisotropic characteristics of the hardened properties of 3DPC and its
dependence on the resting time were explored. The results show that the hardened properties of 3DPC have certain
anisotropy, and the mechanical properties and impermeability in the vertical direction are higher. The anisotropy of
hardened properties is related to the weak bonding interface between printing layers and the distribution of pores and
defects in the concrete matrix. The bonding property of interlayer interface is obviously weakened when resting time
is prolonged. The durability of different printing layers of 3DPC is different, the density of the upper layer of concrete
is lower, and the diffusion rate of the aggressive medium is faster.
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Table 1 Chemical composition(by mass) of cement

Unit:%
NaO MgO ALO, SiO, P,O; SO, Cl K,O CaO TiO, MnO Fe,O,
0.08 0.65 4.56 20. 90 0.12 2.65 0.05 0.87 65. 00 0.22 0.09 3.23
1.2 #i&tt 1.3 iXEH&E

2 A R G W 5, B 2 AR 56 BIF A 3DPC |1y 7K
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Table2 Mix proportion of 3DPC EFIR A Be 3
Unite 1.3 3DATEIRRE
Cement Quartz sand Water SP HPMC I BT 3D T EI AL A Kuka KR 120 R3900-2 K
1500. 00 1350. 00 525. 00 1.50 6.00 HUARE X 3D FTERHL, B M [RIE | FTEPS80un3E 3 .
R3 HTEHSH

Table 3 Printing parameters

1

Nozzle travelling speed/(mm+s ') Material flow rate/(L.-min ')

Nozzle diameter/mm Layer height/mm Layer width/mm Layer number
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Fig. 1 Size of 3DPC specimen and its cutting area(size: mm)
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Fig.2 Layers, size and coordinates of 3D printing specimen(size: mm)
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Fig.3 Schematic diagram of splitting tensile test(size: mm)
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(a) Casting specimen
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Fig.4 Cross-section of specimens
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Fig. 6 Variation trend of chloride ion diffusion depth along Z direction of specimens
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Fig. 7 Diffusion depth and diffusion rate of chloride ion in specimens at different ages
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area of specimens with time
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