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Abstract: Nature coarse aggregate (NCA) and recycled
coarse aggregate (RCA) concrete were prepared using
coarse aggregates with particle sizes ranged from 4.75mm-

10 mm, and their printability as a 3D printing ink was
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comparatively evaluated. The effects of different curing
conditions on the anisotropic mechanical properties of 3D
printed concrete after hardening were also explored. The
experimental results show that compared with NCA, the
full replacement of RCA can accelerate the loss of
workability of the printing ink. Through the scientific
regulation of the mix ratio, the printable ink can still
maintain printability after 10 min of resting, which can be
increased to 20 min under continuous printing. Compared
to standard curing, the 7d strength loss of natural and
recycled specimens under natural curing is 19.84% and
20.13%,
anisotropic compressive strengths was X-axis (print

respectively. The relationship between the

direction) > Z-axis (stacking direction) > Y-axis (drive
shaft direction, vertical X-axis). The Y-axis compressive
strengths of the natural and recycled printed specimens
were 83.41% and 84.27% of the X-axis, showed significant
anisotropy at 28d of standard curing. Finally, the
formation mechanism of anisotropy by aggregate type and
3D printing interlayer properties was elucidated from the

micro viewpoint.

Keywords: 3D printing; full recycled coarse aggregates;

printability; anisotropic; maintenance conditions
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Tab.1 The chemical parameters of cementitious materials
A/ % SiO, ALO, Fe,0, CaO TiO, MgO SO, Na,0O K,O P,0. B
Ke 21.1 4.3 2.5 65.9 0.1 1.5 2.3 0.1 0.5 0 1.7
WHER 54.6 32.1 7.4 5.0 — — — — — — 0.9
(YR 52.8 — — 46.7 — — — — — — 0.5
F2 MHABBHEARELE
Tab. 2 Performance of coarse and fine aggregate used in this study
HEEEA HifE/mm FMHE/ (kgem ™) JEREE/ Y0 K= /% FKE /Y S/ % AL
RCA 4.75~10 2634 18. 70 7.91 3. 96 1. 00 —
NCA 4.75~10 2 864 11. 20 0.70 0.46 0.11 —
NFA 0.15~4.75 2597 — 3.44 2.62 — 2.14
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Fig. 1 Particle size distribution of coarse and fine aggregates for the test
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Tab.3 Mix proportions of printed materials used in this study
2y NCA RCA NFA Kie  BEOR BRI RRGUK Bk PR ZRBER WoKGH
NAC/(kg'm™®) 588 — 870 444 96. 6 41.4 210 — 1.11 0.11 0.53
RAC/ (kg m™®) — 541 870 444 96. 6 41.4 210 21. 37 1.11 0.11 0.67
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Fig. 2 Schematic representation of concrete

printing form and coring
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Fig. 3 Comparison of temperature-humidity parameters under different maintenance conditions
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Tab.4 Slump loss over time for concrete inks
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Fig. 5 Comparison of mechanical properties under different maintenance conditions
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Fig. 6 Comparison of anisotropic compressive strength of 3DPC with different maintenance conditions
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Fig. 7 Comparison of anisotropic flexural strength of 3DPC with different maintenance conditions
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