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Ha cecoonaunuti Oenv 60 6cex cqhepax Hawieti HCUSHU HA NePEbIil NIAAH GbIXOOUM NOUCK HOBbIX, Dojee
COBPEMEHHBIX MEMOO08 U MEXHONOUT, OMBEYAWUX NPUHYUNAM YCMOTiuueo2o paseumus. Hoevie nooxoou
0011CHBL ObIMb OO0JIeE IPPeKMUBHBIMU C MOYKIL 3PeHUS COXPAHEHUS HeOe32PAHUYHBIX PeCypCo8 Hauteli nid-
Hembl, UMemMb MUHUMAIbHOE GIUSHIE HA OKPYHCAIOWYIO cpedy, d maxice obecnevugams 60ee 8biCOKOe Qhu-
HanvHoe Kavecmeo npooykyuu. Cmpoumenscmeo He aeisemes uckitoveHuem. OOHOU U3 HOBbIX NePCnexmie-
HbIX MEXHON02UTL 8 MATOIMANCHOM CIpOumeibemee aeniemes mexnonoeus 3D-nevamu. 3D-newams — 3mo
npoyecc 80cco30anUs pednbHo20 00vexma no obpasyy 3D-mooenu. YHUKATbHAS 803MONCHOCHb 2MOT meX-
HONO2UL NO3GONUM CYUeCMEEHHO COKPAMUMb 3AMpPAmbl 3d C4em CHUNCeHUs pacx0008 Mamepuanoe u no-
BbIULeHIUA NPOU3BOOUMETbHOCII, OMKPOEN HOBbIE MBOPYECKUe NOOX00bl Ol CO30AHUS PASHOOOPAHBIX Ap-

XumexmypHvixpeuteHuti u op.

Knrwueswie cnosa: mpexmepHas neddanio, aooumueHvle MEXHONI02UU, 3D—neqamb, CMPpoumelbCmeo.

Beeaenune. OpHuM U3 TEXHOJOTHUCCKHUX
«IPOPBIBOBY» COBPEMEHHOCTH SIBIISIFOTCS MHHOBALIN-
OHHbIC LU(PPOBBIC TCXHOJIOTHU, B YACTHOCTH, TPEX-
MepHas nevyarb. Co BPEMEHHU CBOSTO MOSBICHUS 33
epuoA  OKOJIO  momyBeka  1udposeic  3D-
TCXHOJIOTHH  JOCTHUITH KOJIOCCATBHOTO VPOBHS
passutasa. CeromHs OHH HOPOTPECCHUPYIOT OUCHB
OBICTPO M MPOHHKAIOT MOYTH BO Bce cephl aes-
TEIBHOCTH uciioBeka [1-6]. B cTpourteascTBe Maso-
STAKHBIX 3JAHMH ¢ MOMOINGI 3D-rreyatd MOZKHO
peann30BaTh MPAKTHUICCKU THOOBIC WACH, JOOUTHCS
Hauaydmedl  apXUTEKTYPHOM BBIPA3UTECIbHOCTU
o0bekToB. HecMOTpst HA MHOTHE TOJOXKHUTCIBHBIC
ocoberHocTu 3D-meuatu, BHEAPCHUE AAHHOH TEX-
Honoruu B Poccuu emé HE JOCTHUIIO 3HAYUTCIBHO-
r'0 VPOBHSL.

OcHoBHAs YaCTh. A IAUTHBHBIC TCXHOJIOIHH B
CTPOUTEIBCTBE (TeXHO0THH 3D-meuyaru) B HeaOM

MOBTOPSIIOT TPAAULMOHHOC BO3BCACHHC 3JAHUU H
coopykeHu. PaboThl Tak:Ke HAUUHAKOTCS C paspa-
00TKH OOIICH KOHIEIIIUH 3MAHUS UITH COOPYIKCHHUS,
cocraBicHus padouero mpoeKkTa W moadopa MarTe-
puanos. HauaneHbic 3Tamel CTPOHTECIBCTBA MOTYT
MPEeAYCMATPUBATE HUCIIOIb30BAHHE KOMITBIOTCPHOTO
MOJCTUPOBAHUS, HO MPH HEMOCPCACTBCHHBIX MOH-
TQKHBIX MCPONPHSTHIX 00s3aTeIbPHO OVAyT 3a-
JeHCTBOBATE MOIHOCTH BBIYMCWTCIBHBIX MAIAH
[7]. Ana BO3BEAEHWS KOHKPETHBIX KOHCTPYKITHI
TpeOyeTCs KOPPEKTHPOBKA COCTaBa OCTOHHON CME-
CH, Ha OCHOBE KOTOpOH OYAyT BO3BOIMTHCS,
Harmpumep, creHbl. COBPEMEHHBIC CTPOMTCIBHBIC
3D-mpuHTEPH TPEAYCMATPUBAIOT HE TOIBKO BO3-
MOKHOCTb YCTPAHWBATh PAa3IHUYHBIC MO KOHpHrypa-
LMK COOPYKCHUSI, & TAKXKE JOIMOJHATh 3TAIbl CTPO-
UTCIIBCTBA M30JBIMOHHBIMHA U OTACJIOYHBIMH pabo-
TaMH.

IPEUMYIIECTBA AJJIMTUBHBIX TEXHOJIOT W1 B CTPOUTEJILCTBE

Css13aHa ¢ COKpaAaIllcHUEM TPy J103aTpar, CPOKOB CTPOUTCILCTBA, PACXOJ0B CTPOU-

COKpaH_[eHI/Ie J0 MUHUMYMa OTXOJOB CTPOUTCIILHOTO HPON3BOACTBA, CHUKCHUC

Bo3MOXHOCTE BOIUIOTHUTE B KH3HD JIEOOLIE HJICH apXUTCKTOPOB N Z[I/ISaI‘/'IHepOB.

Ileqats me JlacT HUKAKAX OTKIOHEHHI 110 yIuIaM, BEACTCS CTPOTO IO HIPOCKTY.
Tounas IreoMeTpus B 3D-ITOCKOCTSIX B COOTBETCTBHUH C 3aJlaHHOI B KOMIIBIOTEPE

Cpe/:[Hsm CKOPOCTL IIeYaTu COBPECMCHHOT'O CTPOUTCIILHOTO IIPUHTEPA COCTABILICT 7-

Bwmecro crpourensHoit Gpurajbl GyJIET JOCTATOYHO JIBYX-TpeX PAOOTHUKOB, YTOOLI

SKOHOMMWYHOCTD
TENbHBIX MaTepPHAaIoB.
SKOJIOTUYHOCTH
BIHSTHUSI Ha OKPY KAIOMIYIO CPEy.
APXUTEKTYPHEIE
BO3MOXHOCTHU
'EOMETPUS,
KAYECTBO -
nporpaMMoit (Jio 0,5 MM).
CKOPOCTE
CTPOUTEJIECTBA 10 M/muH.
SKOHOMUA TPYIIA o6ciyxuBath 3D-ipUHTED.
BBEICOTA 3JAHUI Jlo maru sTaxell pasnuIHON KOHPUTYpaTIHi.

Puc. 1. HpeI/IMyH_[eCTBa aJIIMTUBHBIX TEXHOJIOTHH B CTPOUTCILCTBC

CTpOUTEIBCTBO MAIO3TAKHBIX 3JAHHH U CO-
opyskeHuH npu oMoty 3D-texHoa0rHi 00nagacT

PSAOM MPEUMYIIECTB MO CPABHEHUIO ¢ TPaJULUOH-
HBIM METOJAOM BO3BEICHUS KOHCTPYKLHUM, U JacT
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BO3MOXKHOCTb BO3BOJUTh OOBEKTHI MPAKTHUCCKH  pHC. 1).
A10001 (OpPMBI 332 TOCTATOUHO KOPOTKHHA CPOK (CM.

3APYBEXHbBIU OITbIT

POCCHUUCKHUU OIIBIT

COBPEMEHHAA INTPAKTUKA CTPOUTEJIbCTBA 3D-ITPHHTEPOM

BWJIJIA KOMITAHMHM HUA SHANG TENGDA

Kuraiickas xomnanus Hua Shang Tengda cosna-
Ja JBYXOTaXHYI0 BWITY B 45 qHel 1mioma o
4,305 M2,

CreHBbl TONIUHONH 25 €M, BBIJIEPKUBAIOT 3€MIIE-
TpsiceHre cuioi 8.0 Ganios o mxkane Puxrepa.

B IITanxae xomnanusg Shanghai Win Sun
Decoration Design Engineering Ha BHI-
craBke npoBuHIMH [ [3suCY B 2014 1. 1Ipo-
JIEMOHCTPHpOBJIA JIOMa, HalledaTaH-HbIC
Ha 3D-npunTepe. s Toro 4ToOH Hale-
yaTarh NEJILHOE 37aHie, KOMIIaHWH II0-
TpeboBanock Beero 24 vaca. Camble Malo-
rabapuTHBIE CTPOCHHS, HalleUaTaH-HEIE 110
HOBOM TEXHOIOTHH, CTOAT OKoio 10 MiH.
py Oaeit.

AT AT AT AT AT AT e A e e -

. E i

3JIAHUE “OOUC BYJIYII[EIO” B IYBAE

3nanne “oduc Gyaymiero” moctpoeHo 23
Mast 2016 roma B JlyGae. OpHOBTa)XKHOE
smarve omanasio 250 M2, Ha Bo3Bese-
Hue oOwekra yuuio 17 gueit. B mpoekr
HWHBECTUPOBaHO 9 MIIH. pyOieii.

I'OC TUHWUYHBIM KOMITIEKC B @UIMIIIMHAX

TocruHuYHBIT KoMIVIeke B @WINNIMHAX BLICOTOH hB —ﬁ;ﬂ% i

4 M mwiomanpo 120 M2, cocToAmul U3 JBYX HOMEPOB
W BaHHBI-JKAKY3U (KOTOpas co3/aBaiach TOXe u3 Oe-
TOHA IpH noMoiny 3D-nedarun), ObL1 ocTpoeH 15 ne-
kadps 2015 rona.

[TPOEKT XWMJIOT'O JJIOMA KOMITAHMI APISCOR
[I1romans SKCHEPUMEHTATBHOTO JIOMa CO-
cTapisieT 36,8 M2, W3 HUX 4 M? OTBECHO 11O
KyXHIO, 6,5 M? — IIOA IPHXOXKYIO, 5 M>
3aliMeT caHy3el, a OcTalbHas ILIOMIAIb
IpeHa3Ha4YCeHA JUIT KOMHATH M KOPHIOpA.
B oM Taxke MPOBEAYT HIIEKTPUYESCTBO H
AIEKTPUIECKOE OTOIUICHHUE.
Cebecroumocthb 1 M2 cocraur ot 11 mo 13
TEHIC. pyOIeH.

Puc. 2. CoBpeMeHHas IpakTHKA CTPOUTENLCTBA 3D-mipuHTepoM [10-15]
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TexHomorus nevat OCTOHOM, TaK Ha3blBacMast
«KOHTYpPHAsl TEXHOJOTHS MEYaTH» OYCHb MOIOIA,
OHa BIIEPBBIE CTaja UCToab30BaThed B 2014 roxy B

Baeapennem 3D-agIuTHBHBIX TCXHOJIOTHH
B CTPOHUTCJIBCTBO 3aHUMAIOTCS BO MHOTHX CTpaHax
mupa. B 22 cTpanax co3zaHbl HAIMOHAIBHBIE acCo-
OUALUHA [0 aJAUTHBHBIM TEXHOIOTHSAM, OOBEeIu-
Henaele B anbsHe GARPA - Global Alliance of
Rapid Prototyping Associations, B paMkax KOTOpPO-
IO VYaCTHUKHA OOMEHMBAIOTCS TCXHOJOTHSMHU, pas-
padaTsIBas, THPLKUPYS, NPOAABAs IpaBa HA UX HC-
MONB30BAHUEC M TPHBJICKas K padore ¢UpMbI-
paspaborunku 3D-mogencii [8]. Ho mmpoko onHm
npumeHsrores noka aumb B CHIA, Anonwn, ['ep-
manuu 1 Knrae. MuUpOBEIM THAEPOM OTPacCiHl SB-
JasgeTcs aMepukaHckas kommnanus 3D-Systems (cm.
puc. 2).

B Poccun (mo pmanHbiM  «lIpoMermneHHOTO
obo3penus» Ne 990 ot 24 mapta 2015 r.), BHEApe-
HUE pa3paboToK B 0ONACTH aXJUTHBHBIX TEXHOIO-
ruit cocrasisetr Meuee 1% (B MuUpoBoM Maciutade).
OaHuM U3 CACPXKHUBAKOIIMX (HAKTOPOB  SIBIISCTCS
KCIIOJIb30BAHHE UMIIOPTHOTO 000pyaoBaHUS (B OC-
HOBHOM OT mpowussoautenchi u3 Esponsr u CIIHA),
3aBHCHMOCTH OT €TO CTaOHJIBHBIX MOCTABOK B J0-
CTaTOYHOM 00BEME, a TAKKE OT KOJICOaHUN KYPCOB
WHOCTPAHHBIX BATIOT [9].

BricokotexHomoruuHoe 00OpyIOBaHUE, CIO-
COOHOC ODOCCHECUNTL KAYCCTBO M3ACIME, CTOUT IO-
poro u TpedyeT A1 paboThl U OOCITYKUBAHHUS KBa-
TU(QUIUPOBAHHOTO, CICLUATBHO OOYUYCHHOIO Mep-
coHana. Tawke, A1 Pa3BUTHA AXJUTHBHEIX TEXHO-
Jgoruii HeoOxXoauMo (GOPMHUPOBAHHE HOBBIX CTaH-
JApTOB, MPHUHATHC HOBBIX HOPMATHUBHBIX JOKYMCH-
ToB. He MeHee BakHOU mpoOneMol SBIACTCS OT-
cyrctBue B Poccum CcepUHHOrO MHPOHM3BOACTBA
CTPOUTENBHBIX  KOMITO3UTOB HOBOT'O TOKOJICHHS
s 3D-meuaTh.

Hdna pasBuUTHS AAJUTHBHBIX TCXHOIOTHH B
CTPOUTENBCTBE HeoOxoauMo cozganue 3¢dexrus-
HBIX KOMITO3UTOB HOBOT'O MOKOJCHHS € TPeOYyeMbI-
MH PETYIUPYEMBIMH CBOHCTBaMH, 00Iafaromue
HOBBIIIEHHON BOAOCTOMKOCTBIO HA OCHOBE MHOIO-
KOMIIOHCHTHBIX CHCTEM C MHKPO-, YIbTPa- U HAHO-
JUCTICPCHEIMH  HAITOTHUTCISIMHA B COYCTAHUH HX C
Jpyrumu gobaekamu [16-18].

B benropoackoM rocyaapcTBEHHOM TEXHOJIO-
ruueckoM yauBepcutere mMm. B. I'. Illyxoea, Ha
kaeape CTPOUTENBHOTO MAaTCPUANTOBEICHUS, H3C-
Aud U KOHCTPYKLUH NOJ PYKOBOACTBOM JA-Pa TEXH.
Havk, mpo¢. Jlecopuka B.C., n-pa TexH. Hayk,
mpod. Yepuwimesoii HB. aktuBHO 3aHuMaroTCs
paspaboTKON CTPOUTEIBHBIX KOMIIO3UTOB HA OCHO-
BE OBICTPOTBEPACIOIIETO BOJOCTOMKOTO T'MIICOBOTO
BSDKYIIETO, MOAN(MULMPOBAHHOTO PA3THIHBIMH BH-
JamMu J00aBOK (MHHEPATbHBIX HAMOJHUTEIICH, MUK-

podubpsI, YCKOPUTEACH TBEPACHHS, CYNECp- U TH-
nepracTU(GUKaToOpoOB U Ap.) A CTPOHHHIYCTPUH
Oyayiiero, B TOM 4ucie U Ansl 3D-anauTHBHBIX
TexHoIorHH [19-22].

Boisoabl. Hcrmonas3zoBaHue agguTHBHBIX TEX-
HOJIOTHH (TPEeXMEpHOH GETOHHOU mevuaTH) A BO3-
BCACHHUS MATO3TAKHBIX 3JAHHH MO3BOJHT CVILE-
CTBCHHO COKPATHUTh 3aTPaThl 32 CUCT CHUKCHHS
pacxoia MaTepuajgoB H TOBBIIICHHUS NPOH3BOAH-
TEBHOCTH, MHOTOKPAaTHO COKPAaTHT CPOKU CTPOH-
TENBCTBA, OTKPOCT HOBBIC TBOPUYCCKHE TOPU3OHTHI
JUISL QpXUTEKTOPOB U AU3AHHEPOB.
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Drebezova M.Yu.

MODERN ADDITIVE TECHNOLOGY IN A LOW-RISE CONSTRUCTION

Today in all spheres of our life comes to the fore the search for new, more modern methods and technologies
that meet the principles of sustainable development. New approaches should be more effective from the point
of view of preserving the finite resources of our planet have a minimal impact on the environment, and pro-
vide a higher final product quality. Construction is no exception. One of the new promising technologies in
low-rise construction is the technology of 3D printing. 3D printing is the process of recreating a real object
on the model of the 3D model. The unique ability of this technology will significantly reduce costs by reduc-
ing costs of materials and improve performance, discover new creative approaches to create a variety of ar-

hitechwriter etc.

Key words: three-dimensional printing, additive technology, 3D printing, construction.
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