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Application and Development of 3D Printed Concrete Technology in China
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Abstract: In order to comprehensively analyze the research status of 3D printed concrete
technology in China, the research progress of 3D printed concrete technology from the aspects of
ink materials, construction technology and application scenarios was reviewed, and the
development process of the technology was analyzed from two aspects of time and logic. The main
construction technology and application cases in buildings and infrastructures were introduced.
The development trend of 3D printed concrete technology in ecological ink materials, bionic
design, large-scale printing equipment development and construction technology, and 3D printed
concrete technical standards and acceptance specifications were analyzed. Finally, the problems of
3D printed concrete technology in China were analyzed and summarized, and some research ideas

were given combined with practical application scenarios. The results show that 3D printed
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material is the most fundamental factor affecting the performance of concrete. Concrete must have

better rheological properties and be able to set rapidly in the environment.

The existing 3D

printed concrete equipment can not fully meet the special requirements of different application

environments., It is necessary to coordinate the development of mechanical design and

construction process, so as to promote the refinement and automation development of new 3D

printing equipment in the construction field. 3D printed concrete structure is different from

ordinary concrete structure, So the existing concrete structure design and construction standards

and national regulations are not suitable for 3D printed concrete technology, lacking standards

and acceptance specifications for 3D printed buildings.

Enterprises, universities and scientific

research institutions need to strengthen cooperation to guide the research and development of 3D

printed concrete oriented by the engineering application.

Key words: 3D printed concrete; ecological material; infrastructure; intelligent construction
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Fig. 1 Development History and Number of
Papers About 3D Printed Concrete
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Fig.2 Effect of Different Amounts of Thickener on
Relative Yield Stress and Compressive Strength of
3D Printed Mortar
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Fig.3 Effect of Fiber Contents on Flexural
Strength of 3D Printed Concrete
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Fig. 4 Effect of Different Solid Waste Replacement Rates
on Relative Compressive Strength of 3D Printed Mortar

JK AT i e EL nT e v A R B L Ol b T T ik
A fa) , {ELJE: 2 B I LA AL IS Ty 24 M. Ma 005
i FH 50 22 A TR IS ¥ 108 e 1 1 P 10 2 AR R SR D i 4
3D T ER R IR W 5 & PR B 5 4 2 0 400 BUAR 26 ) 1
TS 00 3R Sl 1 38 0 T P A L B R S
TG BEAR 3 2 Rk 4 4 2 A 1k 208 0K O K A 7= )
Ca(OH), f AR SRAE T 8B A A 1001 7

A5 4R AT 3 U DX AR s T B T U
DX A 45 4 o 0 B T 58 3 48 R 5, Ol RIE D R I T
T DU BB R 40 %,

%1 7R A B T A
Table 1  Physical Properties of Solid Wastes from Different Sources
FELE R R IR AR IR/ mm Wk #/ % FEZ ALY B ok IR
FHAER JI2 3 1 5k R EIREg 0. 90 15. 00 Si0; ,CaO ScHk[41]
FRLEHY 15 7 R B R JBe 5 B4 0.16 13.50 Si0; ,CaO SCHRL77]
A T D ES 205 ok 1. 70 0.07 SiO; ,Na, O SCHkL78]
A BT By LEEIE JBe B A A 0.15 0. 07 SiOz s Na; O SCHRL79]
i A il R anE R 1.18 7.40 Si0; , Fe; O3 k[ 24]
L4 SHEBEREL L4
S 3D T ERIR 5 bR AT B R Ll
ZPRGEAE 5 mm LT RO AR B R 28 i =
R s LR W B0 5 R A2 3ot /N 0 3 I . N
P A L 2 TR K 6 0 14 KA 44 0 7 S B0 2 —gr
T4 B4 B . Mechtcherine %) g i N -
BARMERN § i i D ATAREL AT 5 R T A
Btk e . 45 R R ML B9 3D AT BN BE - AE 90 KRR /mm
min P ELAT EULE 5 0757 A AT R 0 P £ SRR A BS REBRAEN DR EREGE M

BT 03 F R SR TR B IR R KL T 5 B R
0 BRI 40 A B P 38 0 060 T LA 75 o
B 22 0. 1~ 4. 75 mom 38 FR I B2 P
2 S T 0 B8 FE TR K 5 BB K
T 475 mm 7 1 5 B PR SR B
PR - K 2 0 3 RURL P69 52 0 24

Fig.5 Effect of Different Aggregate Sizes on

Relative Compressive Strength of Mortar
5 VR R AR L JE 1T 9755 1 L T 9 X
LB A9 A AT AR IR K e B AR 3D 47
BV 368 R, A R A BRURE () i i B AR 2 T
fi% . 75 3D IT ENTRBE L P A KL B R ARk 3D 3TER



%5

HEE.E. PEIDITHYREIHRARASAHEL LR 5

AR R R  R] D R
2 RELTIDITIHNEZERETIILE

Wil 8 i A 3 R AR A SRS T o T ke L B
A 3D FTER g St T 75 5 3 25 o BLA 1 B RN %€ e
ATED 2 Filr,

2.1 3D#TERiE&

H AT, 3D FTER & + AT Ep B 45 vl 40 H e 1]
HUBEE AN o] A% s LA N = K3, e T
B RGeS W 4T Ep W g 58 67 78 XYZ LA A b v s 3
Ik E AR I 6T IO AN [ A B 522 8K 018 Bl ifE £
FIED, BHA 384 MAME I HATE RS Z 2k
SOHEZR S5 R B R o () L, 35 B0 AR ) T o £
FTED 3R Gotl 23 32 20U B BT VR e BT sy B A
{EJEALME T D R GETE 4T BN A b m] R 5 & 22 g it
AR FEFT BN 2 Z 0] AT R A7 5 0 09 2k 0, A 0
WHEINEM ., o783 =2HLE N R G R 5 R sl HLas
ANFZHALH P N R G, 38 3 X LS AT E %
1 VT B B AR 04 A BRI, DL 32 B8R Oy 2R3 AR AL
FIFTER . F] B4 6 AN ses i A bz,

2.2 BITE
2.2.1 MBpirep

& 6 b d S B 4T B it T — M i AR I L R i
SLFTEN I 2 S i 2L S A b P AR R AT
B, 5 $ 10 990 B 150 % L) AR 3 A A 67 o
A3 BB RE TR IR B £ T B — IR AL 1) 5 4
T R A Y 3D FT B g 50 1% R % 1 A & W FTEp
PEAR Ty 1) 5KV SR B 1] A S0 . A AT ER AN A
T ' 7 s AT AR S A ) 4T ER T R AT e R, WK 2,
3D AT BRI #E + 4 AR 7T DUAR 9 2 515 B A B L 35 4T
EN 7 TE [BITE LA B A5 A H 000 T AR 1 2 S04 £ i
BB R . S5EG00 T )7 kA, #EAR LA 25
P52 %% 5 3D FTEREL AR (1 P St bl 78 5 ™ |

E R4
%

i

=
=

Btlmmn s —{zurg|l-{pgme|— naew

IXEE
ER

o
¥*

|3 A fe—| = v | 49 0% g ] IR 9T B

B 6 IMIHFITENHE T iREE

Fig. 6 On-site Printed Construction Flow Chart
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Table 3 Compressive Strength of 3D Printed

Concrete with Coarse Aggregate
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Fig. 11 3D Printed Constructs
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Fig. 12 3D Printed Riparian Lines
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Table 4 Comparison Between 3D Printed Riparian Line and Traditional Riparian Lines
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Fig. 13 3D Printed Bridges
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Table 5 Comparison Between 3D Printed and

Traditional Noise Barriers
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Fig. 14 3D Printing of Noise Barriers
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