HIK.NCCP International Journal of Civil Engineering and Machinery Manufacture

Volume 2, Issue 3, June, 2017
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Abstract: In recent years, more and more people pay attention to 3D printing technology. In order to analyze
the application of 3D printing technology in the construction industry, and to explore the development of 3D
printing technology in China's construction industry, this paper introduces the concept of 3D printing technol -
ogy, the development status,and the advantages and disadvantages of 3D printing technology in the field of
construction industry.In the application of China's construction industry field, 3D printing technology has fea-
sibility and prospect, has great advantages compared with traditional construction methods. But there are al'so
many problems of safety and protection of intellectual property rights, technology is not mature and the short-
age of technical personnel.

Keywords: 3D printing; Construction industry

3D FTENHEAR R A ERFEIN ARR

I8

HRAGE KA SE YR, BEIK, PIE, 400074

¥ E: IFXR, D THRRBEKRES IR AMNNRE. NDH 3D TNEREZRALHFEA |, 7
REMESERERFLIE R D TONRRNWERBR , AXRANBMERN T E , NET 3D
TTEEARBEES, BERARBIR , 56 3D THNRRNANMESE , 2477 3D FTEEARERRL
FEPWNANERRR. EREZFU S MR 3D TEREFTTHEN AR , 5445
BESXMLERAMR , BEUFEBREEARFRRY . RATHHEBURKEARAST EREF

o

X#2iR: 3D TED ; Bl

PEoNAERt, IS RPR ARG SR BB R ST R S AR

13|58
5l SHE T BN T AR YR A . B R AR

BARFARAR R ERE, HEfHIERA e R
R UK I RR 2L, T R 3 75 7% ——3D
ITENECREAE BT T REE Az . 3D #TENEORIE SR
SR T AT RS 2 —, BT BT &
FUAIE, IARGATI AL T BRIy, OB R
RIENEREIA . AR —FRBAL SN G A 77
PAREER T 6. BB A REOR, 3D 4TEIE
REMENIR R Bl BT SRR HliE S
ATAVIZ IR, BUAE I AR N T 2 5k

2 #Eik
2.1 3D #TER

3D #TEI (3 Dimensiona Printing, M PR =#4E4T
B BIPOs sl BH AR —Fl, B — i DA A S

TR IORRAE RS . BTSN, BETHH ST AR 2
PR, SR e R E BB (R “3D 4T ED
L7 AL B ARAG S L2 AG R TEA AR 2 T ED
Y, 3D HTEIHAR FE 20 th4d 90 AR it 2
HIL, HElBTOk e, SRR, FHIFRAA
FIHETE Ko e 20 BEMKE, EEARC TR
A R, BT PTERR.

2.2 3D BHFTED

2012 £F 10 /., 3D TEI L EKSEH T 3D &3
ITENR BT, il 3D EIRHT E 2 3D T EIH
AREIEFRIEFY . BT HEYLIES] 3D T EIHLE
ks HIZREN, HA&3TEH i B A8 2
EHLAA. 3D TENEF IR B RS 13T EHL

68



HK.NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 2, Issue 3, June, 2017

FISEEL X 307 R Esh; SERERSEEL Y J7 R Nias);
FEATEISL ERBAOFTENFTSRBL Z J7iiash. FE4TESk
B & g M s, SCHLTENWE K R H iz s, A
AT ENHEFN TR FAEER, AR
Elibjesieayan

B4, 3D TENEEFUIT K KA RRE AT Gt K
o R BRI R EEF MR, K Hob i
A, DoKYe. LR4E. PR ETIEE, RCT BRI
NI KL, BEATITED . i 2200 SRR S 2R
FIRAEL: SRECR MRS . R38R 254
FHEAT 3D FTEI HL .

33D TENEAMN A RIIK

M 3D FTENEART A S, AEH AR R R ¥ [R]
WAEARKT SR E AT 5, BB R T A A i
ZATNF, FEA/BEYES . BRI, i
R BARER. Tlkseit. PUHGES. R EZaEkit
Bl ) =GR, gl AT A= 2T B AT o i
% 3D JTENEARKIA WA R NHT, KA HAE 5 2 i
bR AEVE

3.1 3D fTEPESM & RREIR

1986 4, H—ER AN 3D FTEIHLHIAE AT
PEF 2, {H 3D FTEIEOAR M IR 2 L3R E KA
T K240 Scans EIM. I CimaM.J. 25 AT 1991 4F Hi
KT ZITEN L RINFRER . HAT, £ 3D 4TED
sk Lb 8 4 A w4 3D System. Z-Corporation.,
Object Geometries % .

2011 ¢ 7 H, JEEF R F D AR R
3D Wy AATEINIA. Xk 3D FTENHAR AT LAEAR
AR SR AR AT E & S i g7 0 S 3R ImaT LA
FRAEAS N AR S A K v sh &R 3D TEp
HUTENEEH TR &y, Lokt iERE . HE bR &
. U, VFZ A 3D AT EHEOR N H B
RUR A, i T SR 2 B 8, s LG
AHE DK 3D FTENEAR N H T RHLE AT 1 i &
L ORERIE LR . SR AR SR R IR
TV Er = BT R AT AT T BRI AL, T
Bl R KHLE P S TEHE H 2 AT 7 B AR 2 A A A
TR 3D FTENHEAR AT LLEEAT ENF= i, AR KK
D HI A A I TRD, T L2 25038 Tl AR i) A = T =X
Bl, Brubz sh, 3D T ENBEARLE B 240 14 O A

SRR E L, 3D FT EIHARTE = 2 77 TH 1 3 A0 465 125 A
RUGIE. IRRFAR. AT B = A2,
2012 4, LRI RAMEHEA C R IR 3D FTENRIER A
SEBEAN M EORERENE LW TR, fwEE 3D 47
ENBARAE T AT LR I TF A6

76 3D TEIHARHM KA+ G, EEM
Joseph Pegna T 1997 4 IR SN EF M4 3D FTENHY
BRER, MhRH T —ME T KM ENZZE RInJkik
PNk B [ 1) R S R s R,
TR REREH— EEENDT, A5
1E LT — KV, R 7873 % 374 L P ok [ 4k Bk
A,

2001 4, SEHEFE M KF#E% Behrokh Khoshne-
vis FEH T —FIFCN “REER T2 MIEE 3D TEIHEAR
(1, 3 5t K78 = o5 o A A K T (10 T s S B VR
B EHERTEL . RENURJR( NASA) T 2012 4F
HEE/mMMKEEE, PRET “®ET2” 3D
FTENEIAR, 24h Pyl a] LT ED H K4 230m2 1) 2 2%
Gy KK T 3D 4T ENERAA MBS [H] A

2008 4, o [ R R O K A 1T A S AT A 0
Lim S5 ANFEH T kBN “TREELITE 7 MR
3D FTERHEARM, JEE TRk LR R T2,
M 2012 EFFUG, Hi b IR AR EOREL T 24BE 1 Michael
S NS AR A AT RE, S S Sk, =
HEFTED . MBS LRE, W T —14 32m HiK
Grotesque H 5411 3D 4TEPEIE, FRIEELT IRk,

20134 1 H, 2500 Janjagp Ruijssenaars 5
= KFI K% Enrico Dini (D-Shape 3D T EIHLA M
N A1, R T R A KBS 3D TEHL, X
S @M EHTEN & 4 KIEHY . X6 3D
FTEMHLTAERE NG /KRR 4 N EEAEARE
31, FTERHLESLAEFT Bl — 2K 5mm~10mm [¥]
JERE . ATENHLIRVE AT i f i CAD il B S ph et 2
it 5E HE JE BRI R T R EE A, LR B 5
ER R, HHATEN BTN,

2014 4F, feEEH L/E=E Softkill $2H{# ] 3D 47
B R @M & REE, %n RN R EE, M
1B B A e ghi, 761 FBOLRe4: A R4y
8 MHAFHEAT 3D 4TER, FTENGF M EAAMF R R 4iE
B PHE, BTMEERR, PR TFRESE, &
B, XUSHARTLATE 3 AWATENSER, FHAEMIS—K
HFETERL

69



HK.NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 2, Issue 3, June, 2017

3.2 3D fTEPEAR X BIIR

HAj, fEEN 3D TEIHARMZ 2] T2 K0,
HES T —EM RS EANZFTEEITRET 3D TH
HARMEFEI R BEKEEIRE EER . 5 )F
SR . FDM T %505 A — & IR 25
e R KA 7y S fE TZ A LR, 2
HEH T HRP RHIRAHUFI A K] 78 22588 K%
H B0 T = 44T EpLsE Sk, JRIFR T sl R R
Gt SRR RE, R BURE FEIL R 0.2mm;  H ERHE
KEBATHH T \BELH G W3R8, A E R
L O BN . HEARIE, BN 3D
FTENRE AR KK F 5 E S Lk 5K B

2014 4F 5 H, AT L 10 % 3D FTEIERA T
TE, s EEE 3D fTENEA, @S A
Bk B TRFER, SRR ENERE, KRR
TEFRA . THEAURE S EAES] 1 K% 3D
FTENHLE B2 MITEN TR, WM& S 1), mIrfE
HHEAREME, R EA RIF AR ERE. L
3D {TE B3 )R it 3D 4T ENEE SR A A BTG H
EE—L, (HEHTH 3D 7T E0EH MR 68 5%
fiK, HTEREARE, WAEMREERK, 5FRHE6
Fa, fE— @R LRREI T HATEN S, BRrE AN AMT
ISR Z N 1~2 =,

2014 4E 8 A 21 H, M IESAMEA & B A
H—8E XM 3D FTEIHL, KRR SR K—IREE -
BEATHTED, fE— RN EZER AT U kL, #iE T
10 ¥k 200 P KBS, FERT 3D T EIHLIISRK
Thped,

2015 £ 1 H, HEBRE /N CERAERA R
ARANTEN R i s 3D FTENERA, X2 11
5 ZMETHER S, KULA TG0 R b E A7
#, 7E 3D FTEIRIRAAR PR I NAN T, FFXE 2 OB Ak
HATHESE

AT, E7= 3D fTENNLIEFT EFE . 4T Bl
FT BN RSFAER A S 355 0 T A A LA 2 7 FH B 75 oK
FARIKEH ik — ST FEARS S, FHERHLR
AT A AN RO 3D FTENRE & TR TR
Ak PR R AR S5, AR 5V R o B B L A
FEMHIE. BB, IR R EZ AR 5RH
I, REHEGHX 3D FTENHARGIARSRE, N
HEANTZ, Hds BIM BEAMSE A1) 3D FTEIH A
o7 FH T 35 A0 205 3 A M R T A A s () B 2

AR, PRSI ALEE55%,
4 3D FTENFER AR R AT IR

e M S G R A oA, ek k
Ky 785BI K. BE%E 3D fTEIRRAIA W, 3D
ITENER S w] LUFT B MR 10 55 J22 s 1 S B i
Hips R DK 3D T EH AR gAY 5 BN T 7
1 AN T5 1AL AT

D APt T

5 BIM HRFASE 5 (1) 3D #1 ENFEARAE B HE I K e
CHER, T T URSE 4RI ] 3D 4T EnHoR it
A7 b B RPE RO T, IFRTLE L) XA A B R AT
BATE, eIy, il BIM SR L
RS, RBHOEBON TSR SRR . H ATZEORAE
AN T A DA & RIE, e
TRB G S R Em A g — /N2 R, Bk, 3D
ITEIHAGE AT LR T $2 AT U] — L8 IR Akt By
FHE 5.

PS5 B IETTIR,  KEARIARE 5 RN
P . =T E DL BIM 4 AR R & H T &
A, TN BIM RG0S 3D T EIHAM S A 1
o LI FRAR SHE SRR BT H SR AL AT e

2) AL E

MEERIEARK 3D FEHITEI AR & 11
Tillz—. BAEARK 3D EHATENL e AR a2 7
Xtp AR AW TISEIESR, 2] 3D #THEIH
AR CATER” AR5 R, R 2 % 7 AMEAL DR,
A2 T3 I ok, Mt 1R R
B BBEH, FERNARRKS BAM BT T2
IHprEE N

3) Ik 3R

3D ITEIEI AT Llis ]+ — Ll PR 5. B
U0 LR 2 1 — SRR, ARG NI BTN, (H
JR YL G Z BB R bR . 3D T ENESEIX Jy 1H BE FT
LRI 48 77, ST Db BN, B S U HRER K
A, FEREE A B BREESE R T H . 3D 4T
BV SURT B AR H AL SERE SR B, BCE I MG
AN e TN R AR o b A 4 S P PR e
HE B Bl P S R R B (Y AL S P 5K
ZHREAE . 3D ITHIHARMEEH, AIfEEN A
MG, Rl PR AR 55 5 55 2 [ A 1
EPE. M. M.

70



HK.NCCP

International Journal of Civil Engineering and Machinery Manufacture

Volume 2, Issue 3, June, 2017

4) PR

e E R AR, SRR, KdkdE AR E
18 JELF (R TR R N TEVR AR, IR I R R
AT EZERE, EHEZRNAE A, BRIEHE
S FE it G 48 DR S B S SRR A, IR IE T R R B
P, JRARRE R L, PR 3 A A Al T A R A4
3D ITENEBI A LREA, KRR TR A #E, £
HhFE 2 R XA 2 N AT . EARTE B BLHE BT
HbFE 774 F A R4 e 2 SR FE A i VR 4, T
3D FTENESIPUEERE A . (H B R R
A3 B R R0 B A AN W ol 5 e %, Aol e
3D FTENES I AN, RN PUE R
{14 1] A A, 2 300 1) T e

53D ITENH AR A F G SR

1) 224 S5 HR AR )

3D TEIE AR —EB AN R “TRelEm”
RS F RS E 2 2. A R
—3Z 3D THIME X T 2014 = 5 A 5 HIEEE A, F
10 25 2 ({15 v b ik g i R oAb Rl « R AR A
Fl 3D FTERH ARG T —4 “MicE” FAaHF il
Ty, X3t 3D 9T EPF Bk T M i £ 4 43 44 3 |
ABS R, BARZ A ST ARG A1 A
ik G EE S, HEEERARN AR, £k
WA NigH 3D FTERH AR GiE Al H 455 711
FER ) B A o

3D TENEHEHT CAD HFRE CHFRIEiE R
R, REBM. Bt mE B LKk 3D TEHE A =
HRbe R, XMRILREN S EE S, i
HIRFE AR 2 E— B LBHAS 3D FTENHEIARM &
& o BRI B MR SE B A A 3D FTERF=k
AT HEAL IR ], AT R oV AR B R 3 I TR 2
B HITIREL R L. Rk, FENEPE 3D 4T
ENTT A 0 R FEHIT AR (R AR, A 3D TER4T AL
DA 2 3 1 LSRR E R R

2) HARMF R AN R

3D FTENIECA H AT A TR B, 20 HoK e
MR IR —2 3D fTENFTMAEHIAA R, DtiZE
AR BN T A P I R E 75 B A5 U5 T BOR R
U3, [, H AT 3D #TE R FE A —A R AT
ITEN, FEZE & 2 R RREAT 3T BN I BOR KT J5 T IS AT
Frf . (AR B 10 f5, PAREK
A AR EIE B 5 AN AN S AR PR AR R

3) HARNA HFEGR

3D ITEHARRL & TR Z AR AR, 20K 3D
ITENHAR R T H0l /5 2 IR R A, 3R E
H AT 7EIX J7 T AT 28R k. 49 40 TEVE I B2 W 21
BeAg, NI RSURAB R, AR HEA R Z A 3D
ITENBORAASCURTE, WU sk = A S &A% M I
REFARIR 7 3D @EHFITENHARLARE, JEHEK
il b DX P A

References (&E3CHk)

[N &%, ZHi, KEE. E 3D FTE LR BUR Mk 8
DA, 2013,01:90-93.

RiEFE, KM, DIEER.3D FTENHRAAET E A& LR
JRT S AT EAOV R SR, 2015, 17(1): 1-6.
EALA. 3D FTENRU A SRBUR 00T 3. 2T, 2012 (9) :37-
41.

i - R AR, MERES < FEE. 3D 4T El—— AR R B S
[M]. dExt: HfE dipkat, 2013

Pegna J. Exploratory investigation of solid freeform construc-
tion[J]. Automation in Construction, 1997, 5(5) : 427-437.

Soar R, Andreen D. The role of additive manufacturing and
physiomimetic computational design for digital construc-
tion[J].Architectural Design, 2012, 82(2) :126-135.

T&H. YT EOEARE RSB T By RBEA . X,
2013, (6) : 65-70.

FEF 24 /N g, D IE U AR PR 3D T BN B BYL). Bl
24 /B, 2013, (5) : 20.

TRy, NI ABREHE 3D FTENERS A LHgIN]. e
i, 2014-04-02.

ETH, XUH. 3D AT EIEAR J LA f ST S ). TR
+H#F, 2015, (1) : 50-57.

Cesaretti G, Dini E, De Kestelier X, et al. Building components
for an outpost on the lunar soil by means of a novel 3D printing
technology[J]. Acta Astronautica, 2014, (93) : 430-450.

(2
(3l
(4
(9
(6]

(7
(8
(9
[10]
[11]
(12]
1%, 2013-05-08.

M40, AR, WA, 3D FT R AR AR g BUATIR T B[]
JETHA, 2015, 44(10) : 79-83.

[13]

71



