Hans Journal of Civil Engineering =R T 72, 2023, 12(3), 604-610 Hans Xl
Published Online May 2023 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.125067

SDFTENEEF SR PRI A4 R

R M, BAS,. BHH
PURTBE, BRpU g TRE L4 e S AVE B g s, BRI P

Wk H . 20234F4H24H; FHEM: 20234FsH14H; KA H: 202345 29H

HE

BEE 3DITENERARKIR R, AR FTILHIWR TH —RERE, FEZHEFTTHFAIDITHRAR.
—75 T 3DITENRR AT G R i T T3, |RIAMITE, H—HH3DITEHEARRLTRREINE, AFF
ZHARR. AXESCFHIDITEE RIS, &EER T 3DIT EI ARG RS I B
RIVRBEIE, 247 T3DITEHNRIEE AN HES AR, X3DITERESARKBI AL HBAT T RE.

XK ia
3DITENEIAR, BHGUR, NAKE

Application and Development of 3D Printing
in the Field of Architecture

Hang Jia®, Jiuyu Gu, Yangyang Pang

Xijing University, Shaanxi Provincial Key Laboratory of Concrete Structure Safety and Durability, Xi’an Shaanxi

Received: Apr. 24th, 2023; accepted: May 14th, 2023; published: May 29th, 2023

Abstract

With the development of 3D printing technology, the traditional construction industry has also
ushered in a new round of change, and many buildings have begun to use 3D printing technology.
On the one hand, 3D printing technology can shorten the construction period and improve the
construction efficiency; on the other hand, 3D printing technology is still in the development stage,
and there are many shortcomings. This paper first introduces the concept of 3D printing technol-
ogy, briefly expounds the advantages of 3D printing technology in the field of construction and the
research on its current development status at the present stage, analyzes the problems and defi-
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ciencies of 3D printing construction technology, and prospects the research direction of 3D print-
ing construction technology.
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1. 5|

3D FTENHOARR AR IE B L, R AREEAT B JoF HA ARG 3D 9T ENBL R HA g id I oK
FE IG5 1% 4 1 i U7 s oK AN DR BRI A i, mT DO AP RHIIR 2 . 3D 4T BN
AR IE RO, 3D JTENEOAR A IR T 19 HAURAEE, (HZ2EF] 20 4 90 A A THaH 1
MNATIR T #E[L], 223 30 4R RE, 3D TEIELREN MG, AMURURKETSUA ©FEaf 7 KRN
HY, AR AE R SUAUSIEAL TP B B, 2014 AR5 158 — 8 el 3D T ENHAR @I 1 A “ S LE 5 73
FEGT 2, ARG 3D T ENEORAE @ HUAUHHEN 1 W 1A FEpr B 1 3D ITENHORIII T, ARRKI
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2. 3D ITENH AR A

3D FTENHOARRZ L SRR S A, T @b AR AR RER R, 8B R AT BN 7 S AT 444
AR . AEN—FRRT IR, HURy A A4 2 18 BT DUE A IS PO O, PRI 22 5 8 AE AR
HEIE RS, SR BSOS FRI R, AR SRR B IR R AT BN, BT SRR ],
e VR L S PR A R KRBT BB AT BV R 50 o 3D T BN A vt o il A FE i R il — Ak, M3
[ B 2 o SR PR R A R T A SR S B4

3. 3D TENEEH RS
3.1. REEIAFRYE

HAl 3D FTEN&E T B R @i, TR SR IR, @il TAFLET RS w5
VR AT — 5 L LA T2 3D 4T BRI RH[3] o FEAS B M R BSOSt o 8 1 3D T ER & 1R 7
. 3D T B TR AR v i, EdEATST BN g AT R L e HE R v], AN T 2 SR R i 5
HWNZSYS, HNHEAS AT, et TrMe. R 3D 1B R AR X AE 25 )
BTG B SR RN, X i b R R e 23 kb
3.2. IREHEIHE

FE G R ST it T & WS T UG — 20— D T derh i, XA s X — A S FERE M
NITEEGUR, 3 — 5 2R VT2 IS [A], i T R AR [4] . 3D F1 B i AR IR 4 M e 173X — [ i,
3D FTENAEHEAT e T A& i ] DA B R SR R A AL AT BRI SO, S8 Ja AT il AT ERFISS A, K
s 1 SR T B, R tisb T 50%~90% ) it TR A [4] .
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T—AAKCF, JEHRERIM BT EOR, B8ORS (@ VR AR AR BETTr 5. 2R, R
SUEBEAT It T AR S ST, 10 HLUE T TP R A S, IORHE N 1t THIERE . 3D 4T ENHORAE
i I R R U SR IT B A AT AT B, AN TR LA ) B A A B T S BN VA sk s 2. b
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W PREAT B, XA SR iE Ty T A RE L

4. 3D TENEEFARN L B
4.1. MRA®E

HAT 3D FTER@IEH AT A B LN R 3, FlinsReame £hk Ve, RERREI/KIE, Fi1%[5].
H AR 6T K BAR IR Hh K Ve 15 4% B M RE R £h /K U6 v R BILIR A (IRt AR B R ) e,
SRPE R R, FIBS 358 8N 14%~20% VA KR RIATEE R R], 08 M A0 5 40 5 P 140386 /2 3D 4T B
BHOZR, B AL R I B BRI £h /K V8 R TT DAFE Vvt 1 i) e B, (E o e L 5 T i P PG
FNER[T]5 X 3D T B g H A BRI A S I IR Jok K e 7K e 5 PR ZK Y A G A AT DA B K R R
TRBGE A T S HE R AT AL RT3 40, AR R0 o 7K S 0 e FEE AN i )

3D FTEN SR AR AR BEA 5K VA O, i85 H AR AN AL & L VI K R . fESRD
FI7H, LIUZ [8]4:58 T 26 5 324 S0 /N T 0.235 I YRSk -1 A& i AR S 7 2B 25 7K Je i 48 b 24 4m
(R Y ERPE T 0.24 BRI . fEAMINFITTT, B3R5 E /R /KM R 5 RS A
W15 T K IE AR PR AL, 9256 R BN 0.03 wt%~0.05 wt% GO Jo, ik 1 /K Je/KAbitfE, & F)F 3D
FTENZRYE A RE AN 77 10] 1) S VR RE B 3G 5, AR 45 N 1 GO ZHAH Eb 38 N b AT S8 05 IR 7K VB ZE M RLE X,
Y A Z T 6] A 9tk AT 0 A G 5 . RABIS[10155 0T 7S 1 M5 BEx 3D AT EK e FA4 R )
FVEReROT, Z5RERW], W MR, OB AR AN K 23 BEARAL R BT 5 B AT R, Ak
SHEEMBHOPUR RGP . R 522 FADRI AR A X B R SR A T 36 ME 2, R
Ry 40 A DL RO R FOE Ky 2 5 M RL SR BEAIR T HEH . PRI [11) 50T FA7E 3D T EN/K IR E R A
CRYERT AR R R, S5 R B, TEMPRIRINN PVA RITZ U 474 0T LA 232 = 3D $T /K
B RLPTEREE, 6T PVA ZR4EK 38, 524 6 mm F1 12 mm 48R, ST XA L4683, 6 mm
BN . TEA R A LT, F7 5 [12) 25t DIRERR S /K Ve, Bl CAUOK A, S35 R £F 4
R G FTENR LI 713 2 7 3D #TEIAPRHI B AR & EL . e 1 Fo:

Table 1. 3D Basic mix ratio of printed concrete
#* 1. 3D HELR BT EAR AL

42.5 TR K e b 18] K T WK BRET 4
255 550 570 110 8 5 1

Rubio 25 [1313# i HF AN F AR & LS 3D 47 BRSO AR R (R0 A DA T 24%FR1H S A AN 8%
IRERD RS T RO H 3, R 2 P BEAT AT 5 M AAT — @ RE S IR 1, (RIS FRAIR T R S sh PR AT A 7K
Ma 45 [14] 5 lad F 4 b 5 RARRD 5T i B 4 S0, e 1 DUKIREEh 0.26, RV HCA 3:2, I 70%
K1 7K T8+ 209 1K) BB AR  10% R AR 1.2 kg/m® 1oy Ji 1) 2R DRI 2T 4 2L A PO LG R 9% 49 B S AR X 1 B - Khalil
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S [15] 3 I e R £ /K MBR AR TR /K TR B A5 1SR, SR W M 1 Hh 93% M H s ek iR £h /K e AT 7%
MR AR RS Sh/KJRAHIC &, WOAKEE N 2, JKAKEE Y 0.35, kK7 0.26% MRS AL EL, 13 24T EpAL kM4
REHLAT ENEEAT LA & N 2L 25 )=

i EIRWETE U, eI KIS R B SRR, BRG], SRR AERI BN,
W RE S 3D STENMBHAOTERERIBRE, A —E IR ACR . (HEd B3 NBUERER Hh /K e Bt
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$er 3D FTEIMPRMEREBAF AR . FERPRHIORC & ELIT T, H BT A T8R800 #0224 sl i 22 56
FeLt, ARG — bR ENIRTE, Sk =38 R BRI 5T

4.2. ¥TEME& @
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ITENSE B 58 O R (TBC . Gosselin 25 [18] 4R 45 BLA TR &k - TAEA /IR MESEH TR L2, Wl 17—
FONFIHUE , o 1 3D FTEN LA R A% J LT i . 7 [E A 3D JREE T 4T ED I BL 4 th U T 4120t
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BLY 2mx 2 m FEFRIPESTED . 2017 SR [ 75 1 K A 4k T IE [201 81 72 [ BA3R HUR HUMCE ey 3D 4T
EPHLES A, I FIHURMCE (= 25 1l BERRRE, D O B4 18 T 3D 4T BV S 5 S A 2 o
X T 3D FTEI PN a8, Mechtcherine &5 [21 138 i xR B R Bt - M RORIT T, 3R 7R - &) TR
3D ITENINAIIH L, XTI AN AN I A e R HEAT T WETE, SRR Y], S EZMAHLL, 3D ITEI4R
S5 1 J e M2 A7 AT 9 B R AR T 24 20%, HR A B v K S AR A ML AR e 77, [RI, T BN A 5 AT 4T B
YHPRLVR G T 25 SR RE R AF, HVERE AT 5@ N TR B L AR SE . BTR R B0 T ORIUER 3D FTEIL
SAESBRAN 2L o BT R B (K LARDRS AL 5 R, A - B

IR 3D 4T ENE AR AL TP T BL, 3D 4T BB AR AR S Ja IR FE il 2 1 S E
WEFER], 2 RHIIT B e AE AR BT BT A v I A ) R A 2 S AP IR 5. (BRI 3D 4TENEE
SRR Bk L AE YT R AR IE A AL LA AT A 1 B S A R . TN T 3D 4T B v (R 5 il R U2 4
H TR HIATENER A T 2. BT DA T 4T BN OB FUIE 75 B AT IR . RGEMIBETE, 500 2 i BLEHE 5 58
P TREAN ULHC ) 17

4.3. TENBBE S @

3D FTENHI A2 v 3D FIEP G H AR M E R F, NEMBARIEERE 1R & T aiE i am
YIRS . (E4TENRIERA2 T TR B8 67 28 [22)@ 3 X 3D 4T EER AT BN BRAR IR PR BT 4T BN SNtk AT T =Rl 45 .
KB JEFT BN H T f o BT Ep i 77 2, 1& TS M s R . A8 P 4T B2 7S Rl Uk i 4
ARATEEIE T, & TR Z RS RN GG MmmdT e BEa B inEEE mEES. 22800 [23)
F DE X T 3D 4T EN R A2 M 70 il 51 N DE S0 4T EPBR AR il fBHEAT T SRR, XT3 48 4R N 103k
PR AT BRI T 0 g Ve 7 20 T 52 0 [24] 55K RRCRE [] % AR 7R 6k 3D 4T B 428k 47 T Bk,
SEEGIE U] T AT BN LA R B S T BN AR 1 2 AT REXS 3D 4T B[RS B RN HT BRI 114 35 F B ) e, R
R[] 6T A B A 5 S AR L R B /D 1 57.14%, ATREI/D T 23.21%, X 3D FT EPFEA A AEAE 1) i)
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