Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.2.632

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 2 pp. 632-637, 2021

A5 U] wE 3D 9] FIYEY Fr 4

2

SUEIZEMHAF)

—

Strength Characteristics of 3D Printed Concrete
According to the Stacking Direction
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Abstract In order to develop future construction technology, research is actively being conducted on
concrete construction technology using 3D printing, which is currently in the spotlight as a future
industry in domestic and foreign construction industries and academia. However, 3D printing technology
is currently being developed and does not meet the requirements for proper construction technology and
the properties of concrete materials, and it is difficult to apply in the actual field. Research is also
needed for the durability management and maintenance of constructed structures. This work compares
the compressive and flexural strength to that produced in conventional molds by dividing the 3D printed
concrete output by the laminated X, Y, and Z axes. The compressive strength of a test specimen in the
11 Z-axis test direction was 8-10% higher than that of the other test directions (I and III Y axes and X
axis). The strength was 4% lower than that of a molded test specimen. As of 28th of the age, the bending
strength of the test specimen in the Z-axis direction was 5 to 7% higher than that of the I and III Y,
and X-axis test directions, and the strength was 2% lower than that of the molded test specimen.
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Table 1. Physical properties of cement

Setting time Cosr;l-zrnestshive Blaine Density
(min) (MP2) (em2/®) | (g/cm3)
Initial set|Final set| 3d 7d 28d
3,318 3.14
240 340 17 28 43

2.1.2 32X

T FEAL BFYAHE, Ealo[H|E, vho] gho]
AREEE 60~80Mesh, 0.1lmm~0.35mm Y=2o] 75
Ab TFARE ARESHT

2.1.3 &5
B AME BARGL )43 AYOR @
9 A, AL (Workability) 2 WL

WdAZ1E = DA AlES] /s ARRTAIE A
Fot. =914 g2 Table 29F £t
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[¢]

]_

Table 2. Properties of air-entraining and high-range
water-reducing admixture

A Density Alkaline Chloride ion
ppearance (g/cm3) content(%) content(%)
brown liquid 1.06 0.9 < 0.01

Table 3. Mix proportions of 3d printing concrete

T Binder ratio W/C®%) jE -Water
ype (Cement : Sand) ? re uczg/ljagent
3DP-C 50 @ 50 30 20
2.2 M 9y
2.2.1 High ¥ M=
E A9 w2 W/CE 30%2 AZstdon Al
EQ} ZZA 9] vl &L 50:500.2 At ESHAIC]
SAES 20%2 AAste] v AAlstoiTh ARSE |l
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Fig. 1. 3D printing test body production
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Fig. 2. Compressive strength according to the
stacking direction
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Fig. 3. Test direction 1Y axis (Compressive strength)
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Fig. 4. Test direction II Z axis (Compressive
strength)
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Fig. 5. Test direction I X axis (Compressive
strength)
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Fig. 6. Comparison of test directions I,II,
(Compressive strength)
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Fig. 8. Test direction II (Z axis) (Flexural
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Fig. 9. Test direction I X axis (Flexural strength)
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Fig. 10. Comparison of test directions I,II, I
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