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INPUMEHEHME 3D-ITIPUHTEPA JJISA MAJIOOTAKHOI'O CTPOUTEJIBCTBA.
INPEUMYIECTBA U HEJOCTATKHA

APPLICATION OF A 3D PRINTER FOR LOW-RISE CONSTRUCTION.
ADVANTAGES AND DISADVANTAGES
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Annomayus. VicnonszoBanue 3D mpHUHTEpOB B CTPOMTEIBLCTBE, SIBISETCS PEBOJIIOIMOHHBIM
TEXHUYECKUM IpOpbIBOM. J[aHHAs TEXHOJIOTHS BO3BEACHUS 3/1aHUN, YBEIMUUT Ka4€CTBO KOHEUHOU
OPOAYKIMH, YMEHBIIUT CPOKH CTPOUTENbCTBA. TakkKe HCKIIOUUT OIIMOKH, CBSI3aHHBIE C
4eJI0BEYECKHM (PAaKTOpOM M caMoO€ TIJIaBHOE, YIELIEBUT CTPOMTENBCTBO B IOJITOpA pasa.
ITpumenenue 3D npuHTepoB, qaeT OONBILION CIEKTP Pa3BUTHUS B CTPOUTEIHHOM chepe.

Abstract. Using 3D printers in construction is a revolutionary technical breakthrough. This
technology of erection of buildings, will increase the quality of final products, and will shorten
construction time. It will also eliminate mistakes the human factor and, most importantly, reduce
the cost of construction by one and a half times. The use of 3D printers, gives a wide range of
development in the construction industry.
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AKTyanpbHOCTb MCNosIb30BaHus 3D mpUHTEPOB B pa3iauuHbIX cepax BO3pacTaeT ¢ KaxkIbIM
nHeMm. Peub nmanHOM cTaThu moiier o0 wcmoib3oBanuu 3D mpuHTEpa B CTPOUTEIBLHOW OTpPACIHIH.
JlBanuath IepBbI BEeK, 3TO BEK HH(MOPMALMOHHBIX TEXHOJIOTWH, rae HaOmromaercst ObicTpas
TEHJCHIIMSI 3aMEHBI YEJI0BEUECKOT0 TpyAa, Ha MallnHHbIA. Mcnons3oBanue 3D npunTepa sBisiercs
PEBOJIOLMOHHBIM 3TAllOM B CTPOMTEIBCTBE U MMEET OOJBIIONW CIEKTP AJS YCOBEPLIEHCTBOBAHUS
JTaHHOW TexHosoruu. [laBaiiTe moOumxe O3HAKOMHMMCS C HcIojb3oBaHueM 3D mpuHTEpoB, HX
JOCTOUHCTB U HEIOCTATKOB.

B ABYXTBICAYHBIX TOZaX BO MHOTHUX CTPOHMTEIBHBIX MHCTUTYTax IO BCEMY MHUpPY Ha4ajocCh
OYeHb aKTUBHOE M3ydeHue 3D mpuHTEepoB M ajanTanus UX A CTPOUTENbHOW cdepsl. InaBHas
npobiemMa mepesl Y4eHbIMH U pa3padoTUMKaMHM, 3aKJII0Yaliach B CIEAYIOIIEM. 3JaHHs, KOTOpbIE
JOJKHBI ObLIM B JasibHeieM Bo3BoauTcs 3D npuHTepoM, HMenn 04eHb BHYLIUTEIbHBIE PA3MEPHI
U pazHooOpa3ue MmartepuanoB. A 3TO TpeOoBano, 4ToObl 00OpyIOBaHUE MPHUHTEPA, JOCTUTAIIO
pasMepoB OKOJIO LIECTH MeTpoB B BbIcOTy. K coxaneHuro, G0poThcs ¢ mpoOneMoil OGoibIunx
pa3MepoB CcTpouTelbHbIX 3D NpuHTEpOB Ha JaHHBIH MOMEHT He ynpaercs. Ho 3aTto MeTonsl
BO3BE/ICHUE U pa3HOOOpa3re MaTepualioB, y1al0Ch YCOBEPILIEHCTBOBATD.

B 2012 rogy mpocdeccop u3 KOxuoit Kanudopauu nposen npeseHTanuto crpoutensHoro 3D
npunTepa. B nanHoit pazpaboTke OH BHEAPUI TEXHOJIOTHIO MOCIONMHOI0 HaHECEHUsl MaTepHraa, YTo
B CBOEM DOJI€ SIBJISIOCH KOHBEHEPHBIM CIIOCOOOM BO3BEJIEHUS, YCKOPSUIO MIPOLIECC CTPOUTENBCTBA U
KayecTBO KOHEYHOM mpoaykuuu. Ha naHHBIE MOMEHT H300peTeHO TpU METOJa BO3BEACHUS
koHcTpyKuuid 3D npunTepom.

1. Memoo nocnotinoco Hanecenus 63KoU cmecu

OO0 sTOoM MeTolle YIOMHHAJIOCh BBINIE, W OH SIBISCTCS HaumbOosee ucnoib3yeMbiM. CyTh
METOJIa 3aKJII0YAeTCS B IMOCIOWHOM HaHECCHHHM Marepuana. [I[puHTep UMeeT COormio, U3 KOTOPOro
BBIJIENIIETCSl OCTOHHAsE cMech. [Iporecc MOBTOPSIETCS MHOTOKPATHO, OJlarogapsi OOJBIIOMY YHCITY
citoeB popMupyercsi GopMbI TPeOyeMOil KOHCTPYKIIHH.

2. Memoo nnasénenus

JlaHHBI METOJ OCHOBBIBa€TCS Ha TOM, UYTO B PabOuyi0 30HY IOAAETCS CMeCh, KOTopas
MOJIBEpraeTcss MPOIeCcCy pacIuiaBiieHus. B 3TOM mpoliecce paciuiaBisSIONIeM JJIEMEHTOM MOXKET
ObITh Ila3ep WM JApYyroe Harpearomiee obOopymoBaHue. Korma smeMeHT, pacruiaBisieTcs [0
OTIPEICIICHHOTO COCTOSHUS, TO €My MPHUIaeTCsl Hy)KHas opMma.

3. Memoo nanvinenus

Ha3zBanue metosa, roBoput camo 3a cebs. [lpumensrcs obopynoBaHue, KOTOPOE pacibuIsIeT
Marepual, NMpeaBapuTeNIbHO BCTYNHBIIMKM B peakuuio ¢ kieeM. [IpuHTepy 3amarorcs mapaMerpsl
TpeOyeMoro o0beKTa, KOTOPbII OH MOCTENIEHHO BOCCO3/1aeT.

[IpeumymectBamu 3D npuHTEPOB SABISAIOTCSA, YTO OHU CHOCOOHBI BBISBIATH JAKE MEJIKUE
HEJIOCTAaTKU B KOHCTPYKLMH. JlaHHAs TEXHOJIOIMs Pa3BUBAETCA M YCOBEPIUIEHCTBYETCA C KaXKIbIM
rOJIOM, paciiupsisi CHEKTp HCHojb3yeMmblx MarepuanoB. Eme k mmocam 3D mpunTepa MOXHO
OTHECTH, OBICTPYIO OKyNaeMocThb. biaromapst cTpouTenbCcTBY ¢ momomibio 3D TexHoIorui, MoKHO
MPUMEHSTHh OOJiee CIIOKHYI0 apXUTEKTypy M 3JieMeHThl nekopa ¢acaga. K 2016 Texnomnoruu B
JaHHOM cdepe MarHyiau eme Janblie. YUeHble 3aHSINCh pa3paboTKOW NPHUHTEPOB, KOTOPHIE
CMOTYT BO3BOJUTH Cpa3y LieJble KBApTaibl U yaunbl. [Ipr 3TOM CpOK CTPOHUTENBCTBA YMEHBIIUTCS
BTpoe. Uenoseueckuii Tpya cuuzurcs 10 10%, cienoBaTenbHO, YMEHBIIATCS OIIUOKH, CBSI3aHHBIE C
yenoBeueckuM (axktopom. J[aHHBIM mpuHTEp MOXeT paboTtarh 24 yaca B CYTKHM, CEMb JIHEH B
HEZEI0. JTO MO3BOJUT YACIIEBUTh CTPOUTENBCTBO Ha 35% 10 peaBapUTEIbHOMY aHAIU3Y.
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Henp3s Takxke He YNOMSHYTH O HEJOCTAaTKax, KOTOpBIE MPEMSATCTBYIOT Pa3BUTUIO ATOMN
TEXHOJIOTUH BO3BEACHMS 31aHui. K HUM MOYKHO OTHECTH ClleAyIoLIee:

1. Ilnoxo pa3BUT HpoLECC YCTAaHOBKM apMaTypHOro kapkaca. llpuHTep, ycranaBinuBas
BEPTUKAJIbHBIE CTEP)KHHU, 3aTpydHser cebe mpouecc mnepeMemieHus. Jins storo cnemyer
pa3paboTaTh HOBbIE TEXHOJOTMH KapKaca WM JIpyroil MaTepuai Uil MCIOJIb30BAaHHUS B KadeCTBE
apMUPOBaHMSL.

2. HeBO3MOXXHO HCITOJIb30BaHUE BUOPATOPOB POOOTH3MPOBAHHBIM METOJOM, Ui yIAJICHUS
BO3AyXa U3 OeroHa. B 3TOM mpouecce NpUXOaUTCS NPUMEHATh YEIOBEUECKUH TPy, YTO B CBOIO
oyepenb 3aMeIISET IPOLECC BO3BEACHUS.

3. OrpaHnyeHue TMOCTPOHMKE 3JaHUN 1O BBICOTE, SBISIETCS KIIOUEBBIM HEJOCTaTKOM
TEXHOJIOTUU CTPOUTENbCTBA ¢ puMeHeHneM 3D npuntepa. [IpuHTep MOXKET BO3BOAUTH 3/1aHUS JI0
YeThIpeX ITAXKEH B BBICOTY.

4. bonpiasgs  CTOMMOCTb  OOOpYZOBaHHs, €ro OOCITY)KMBaHHE U MaJlo€ KOJHYECTBO
KBAJIM(ULIUPOBAHHBIX CIIEIIUATIUCTOB.

5. CTouT 3aMeTuTh, YTO MEPE] UCIOIb30BAaHUEM IIPUHTEPA CIEAYET MOATOTOBUTH ILIOIIAJKY,
cllenarh €e MaKCHUMalbHO poBHOM. IloAroroBka mioiagky 3akIr04aeTcss B CIEAYIOIEM, I'PYHT
BBIPaBHMBAIO, B JAJbHEWIIEM IUIOIIAAKy OETOHMPYIOT U IPOKJIAIBIBAIOT PENIbCHI, MO0 KOTOPHIM
Oyzner nBurarbes oOopynoBaHue. I[IpuHTEp NODKEH OBITh MAaKCUMaJlbHO MAaHEBPEHHBIM M MMETh
JOCTYI KO BCEM TOYKAM OOBEKTA.

Jlenasi 3akiIt0u€HUE, MOKHO CKa3aTh, YTO JIaHHAS TEXHOJIOTUS OYEHb MEPCIEKTUBHA U UMEET
OonpLION crekTp [uid pa3BuTHs. K coxaneHuto, Ha JaHHBIH MOMEHT BPEMEHU UMEETCsl JOCTATOUHO
MHOT'0 HEJOCTaTKOB, KOTOpbIE B JajibHEHIIEM OyAyT uckitouaThes. Tak e cka3biBaeTcs (paxTop
LIEHbl BOIIPOCa, 000PYI0BaHHE UMEET OUEHb OOJIBIIYI0O CTOUMOCTh, U HE MHOTHE HUHBECTOPBI XOTST
BKJIaJpIBaTh OOJIBLIME JI€HBI'M B HE H3ydeHHYI0 cdepy. Ha nanubiii momeHT npumenenue 3D
IPUHTEPOB aKTYaJbHO TIPU CTPOUTENBCTBE Mal0 OJTAXHBIX 3/aHUM, KOTTeKeH win
MIPOMBIIIJIEHHBIX KOHCTPYKLIMEN BBICOTOM J10 MATHAAUATH METPOB.
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