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Abstract

With the acceleration of global urbanization and the increasing demand for sustainable development
in the construction industry, concrete 3D printing technology, as a revolutionary construction
method, has gradually gained widespread attention and research. Traditional concrete construc-
tion methods face numerous challenges, such as low construction efficiency, excessive material
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waste, and difficulties in realizing complex designs. These issues have prompted exploration and
innovation in emerging construction technologies. Concrete 3D printing technology, by digitizing
and automating the conventional concrete pouring process, overcomes many of the limitations of
traditional construction methods, offering greater freedom and flexibility in architectural design.
In this context, this paper aims to explore the principles of concrete 3D printing technology and its
potential and application prospects in the construction industry. Firstly, the paper will review the
development history and key technical principles of concrete 3D printing technology, followed by a
discussion of its advantages and challenges in various application scenarios. Finally, the paper will
analyze the main issues in current research and possible directions for future development, aiming
to provide theoretical and practical support for promoting the further application and commercial-
ization of concrete 3D printing technology.
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DOI: 10.12677/hjce.2025.148232 2150 (0 N


https://doi.org/10.12677/hjce.2025.148232
http://creativecommons.org/licenses/by/4.0/

N

A JI[10]e X—BBLURETE AE, B0 BAR B AR ATAT IR .
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Figure 1. Gantry system 3D printer
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Figure 2. Robotic arm 3D printer
2. MBS 3D #TENHL
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Figure 3. Concrete 3D printing schematic diagram
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1) WHf P (Extrudability): AR B4 18 B SRR RS ) 5B RE L), PRUEIE I 55 s i 1)
S EAELE . FEARY, WYUK S B B AR T 3 SCE A, R IR ) R HITE 200~500
Pa Ju[H N [20].

2) HEARARE M (Buildability): 3T E[1JE7EHERR 5 75 TROETE BT 46 98 R DA S Ja S nr . T8 Ik 1 B B 2 i
) (BIHE 20~40 F350, 2835 2~4 /INIE) RIS DIE St 77) (an Bt BR 40 ) T S EI RV I 45 M A2 e PR [ 21]

3) JZ Ak 4555 % (Interlayer Bond Strength): JZ[RIRGEEA L 5 FE ST . SLI0RT, JZ ][RI
B /NT 10 3Bk, RG2S v s AR VR e 11 85% LA by B 20 208 W % 2 50% LA T [22].
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PRAZHRRI VR B 3D FTENRIAZ O BE,  EE I 45 e B SRR
1) ML B TH IR ICAHT(FEA) KIS ML R0 A4 KL B 20%~40%. 1, & KFI# R
T RS AR 2, fTEN B SRR B 322, /RS 3T 15% H B 242 25% [23].
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Figure 4. ICON’s latest 3D printing project “Zero House”
4. 1CON H## 3D #TENIE “FSEE”

Figure 5. Winsun 3D printed luxury villa
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B SHFRTAET, 3D ITEHAR S SR SRS RE, SOV RAE B E 5L B ik
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Figure 6. 3D printed bicycle bridge in Eindhoven, Netherlands
6. I=IRFEEIRA 3D TENBITEH

Figure 7. “Wave House” in Italy
7. BAFIH “BRZE”
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BOE A RGP, RIS e 1 T RRER SN GRS A R -

4. BRTFAENEAR BRI 2

TR 3D 3T ENEARAE N — TR M @ Sl TR, R BA V2SS, B REhhmin—
SERAR ] AT AL

) ATEIPPRIE R R JREE L 3D JTENRPRHIE SRR S, AOCEDSRIT R e+ BAT R sh
PEy i vEAEVERE, T HAEST BN RE IR 7R A BT B B R LK R 1] A 18] BRAURE 45 58 o
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