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METOJUYHI OIJIXOIU 10 APXITEKTYPHO-IIVIAHYBAJIbHOI
OPI'AHIBAIIIl MAJIOIIOBEPXOBHUX KUTJIOBUX BYJIIBEJIb
3 BUKOPUCTAHHSM 3D PYKY

AHOTaIlisl. B yMOBaxX pPOCIMCHKO-YKpPAiHChKOI BIMHM 3arocTpuiacsi >KUTJIOBA
npoOJjieMa: ICHYHOYl TpajuliiiHI MeToau OYyMiBHUIITBA HE MOXYTh 3a0€3MeYuTH
HEJOPOTUM ILBUJIKO 3BEACHUM KHUTJIOM BEIUKY KUIbKICTh BUMYIIIEHUX TIEPECEIICHIIIB,
JIOJIEN B MICTaX, sIKI BTPATWJIM JKUTJIO uepe3 BIy4aHHsS JPOHIB, pakeT, aBiaboMoO, a
TaKOXX BETepaHiB 13 poauHaMu. Ha Tii eKOHOMIYHOI KpHU3H, sIKa 3aroCTPHOETHCH,
BHXOJIOM 3 CUTYaIlli MOK€ CTaTH 3all03UYEHHS 3aKOPJOHHOIO JI0CBiY 1HHOBAIIHHUX
TEXHOJIOT1H 3Be/ICHHs HEJJOPOTOr0 IIBUIKO3BEICHOTO KUTJIA, SIKE BIMOBIJa€ BUMOTaM
(YHKIIIOHATILHOCTI, €PrOHOMIYHOCTI, €KOJIOTIYHOCTI, €HEeproeeKTUBHOCTI 1 Mae
pUBAOIMBUI BUTJISA. ABTOPH IIPOAHATI3YBaIM ICHYIOY1 ChOTOJIHI TUITH TaKUX KUTEI
1 0COOJIMBO AOCIIIIUIIA MOKIIMBOCTI TPOEKTYBAHHSI 1 0y AiBHUIITBA Ha OCHOB1 3D 1ipyKy.

Ki1ro4oBi cjioBa: METOAMYHMM MIiAX1A; apXITEeKTypHO-TUIaHyBaJlbHA OpraHi3allis;
MaJIONOBEPXOBE KUTIO; TEXHOJIOTISI MPUCKOPEHOTO OYiBHUIITBA; BUKOpUCTaHHS 3D

APYKY.

IocranoBka mpoodJemu. [lomupeHHs XKHUTIA, BUTOTOBIEHOTO 3acobamu 3D
JIPYKY 3YMOBJICHE COIlialbHO-€KOHOMIYHUMHU TIOTpeOaMu, KOJM BHHUKAE TOTpeda B
JIEIIEBOMY JKHUTJI, SIKE 3BOAUTHCS MBHAKO. CaMe TOMYy Takui 1HHOBAIlIMHUM ITiIX1]1
710 apXiTEeKTYpHOTO MPOEKTYBAHHS MAacOBOTO 1HIWBITYyaIBHOTO KHUTJIA € aKTyaJIbHAM
JUIsI YMOB YKpaiHH, KOJIM BHHUKA€E MOTpeda B 3BEJACHHI BEJIHMKOI KiJIBKOCTI HOBOTO
YKUTJIA 1JI1 BUMYILICHUX TIEPECEIICHIIIB, )KUTEJIB MICT, SIK1 BTPATHIIH KUTJIIO 1 BETEPaHIB
3 poarHamu. Ha Hamt noruisia, et Hanpsm Oyie HaOyBaTH 1i1e OUIbIIOI aKTyaabHOCTI
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npu TMICIABOEHHINA BigOynoBi Ykpainu. Jlo mepeBar Takoi CydacHOi TEXHOJIOTil
HAJICKUTh:

— MOJIMBICTh MAacIITa0yBaTH BIAHOBIICHHS HUTJIOBOro (OHIY 3a paxyHOK
€KOHOMIYHOTO IIBHJIKOTO JI0 3BE/ICHHS JKUTJIA;

— yHi(ikaIlis mpoIeciB — BiJl MPOEKTYBAHHS JI0 peai3allii,

— MiIHIMI3aI[1 KIJIBKOCTI 33 IISTHUX MPaIliBHUKIB;

— €PrOHOMIYHICTH 1 €KOJIOT1YHICTb.

Takum 4YMHOM, Ha HaIl MOTJIAJ, caMe€ TaKl TEXHOJIOTii OYJIBHUIITBA CTaHYTh
MacOBUMHU TMpU MICISIBOEHHOMY BIJIHOBJIGHHI MICT 1 cil  YKpaiHH, OCOOJMBO
BPaxOBYIOUM TTOBEPHEHHS ODKEHIIIB 3-3a KOPJOHY, SKI TaKOX IMOTPEOYBaTUMYThb
KUTHa. SK CBIIUWTH JOCBIJ 3aKOPJOHHUX KpaiH, B OyAIBISAX, BUTOTOBJICHHX 3a
nomomMoror 3D-ApyKy BHA€EThCS 30€pEerTH OPUTIHAIBHICTh apXiTEKTYpHOTrO o0Opasy,
OCKUJIbKH TaKa TEXHOJIOT1S JI03BOJISIE BUTOTOBISATH (POPMH PI3HOTO PIBHS CKJIATHOCTI.
Ha mam nmoruisit, Takum crmocoooM 3 4acoM MO>KHa Oy 1€ BUTOTOBJISITH 1 OY/T1BJI1 1THIIIOTO
(YHKIIIOHATIBLHOTO NMPU3HAYEHHS.

Bapto 3a3HaunTH, 1m0 3aKOpJ0HHI (PipMH, SKI 3aiiMalOThCSA 3BEJICHHSIM TaKUX
THUITIB KUTJIA, 3allIKaBJIEHI TPOCYBaTH CBOT HAPOOKH MpHU BiIOY0B1 YKpaiHH, TOOTO 1€
BIIKPMBA€E MOKJIMBOCTI JJIs 3JTyY€HHSI IHBECTOPIB 1 BUPOOHMKIB Cy4aCHUX TEXHOJIOT1H
OyJIIBHUIITBA. 3aly4CHHIO 1HO3€MHHMX I1HBECTHUIIN CHPHUSATUME TaKOX E€KOJOT1UHICTh
TaKOTO TUITYy OYJIIBHUIITBA 3 MiHIMI3all1€10 OY IIBEJILHOTO CMITTS 1 IIKIJTMBUX BUKHU/IIB
no atMocepu. Hampukian, Himeuunna, Hinepnanau ta JlrokcemOypr po3poOuiiu
MpOrpaMu CKOPOYCHHS BYTJICHEBUX BHUKHIIB 1 3MCHIICHHS BHTpPAT IIEMEHTY B
OyJIIBHUIITBI.

AHaJIi3 oCTaHHIX JoCHiIkeHb i myOsikauiii. Tema IOCIiPKeHHS BU3HAYWIIA
BIJINOBIJIHY JIKEPEJbHY 0a3y TaKWX HANpPAMKIB:

— CTarTT1, SIKl BUCBITJIIOIOTh PYHHYBAaHHS 00’ €KTIB apXITEKTYPH B YaCH POCIHCHKO-
yKpaiHcbkoi BiiHU [1 — 5];

— CTaTTI, MPUCBsYEHI BiAOYA0BI micist Jpyroi cBITOBOI BiliHU [6];

— TexHoJjorii 3D apyKy B mpoekTyBaHH1 i OyAiBHULTBI [7 — 11];

— 1HII1 TEXHOJIOT1i MPUCKOpeHoro OyaiBHULTBA [12 — 14].

OmnpairroBaHHs JKEpeJbHOI 0a3u 1 03HAMOMIIEHHS Ha MPAKTHUILIl OJHOTO 3 aBTOPIB
— O. YopHOTro — 3 BITYM3HSIHUM JOCBIJIOM TaKMX TE€XHOJIOT1M 3aCBIAUMB, 1110 B YKpaiHi
1151 ray3b nepeOyBae MOKHU 110 B CTaHI 3apOJKY 1 TaKa TEXHOJIOTIS 3HAMIIIA BTUICHHS
JINIIIE B IIOOJUHOKHUX 00’ €KTax.

Metoro nyobaikaitii € gociikeHHs] MOXIMBOCTEN 3D IpyKy B apXiTEKTYpHOMY
MPOEKTYBaHHI 1 OyAIBHULITBI, MOTO MICILSI Cepe]l THIIMX TEXHOJOT1M MPUCKOPEHOTrO
OyIIBHMIITBA, O3HAHOMIIEHHSI 13 3aKOPJOHHUM JOCBIJOM 1 apryMmeHTamis Horo
BUKOPUCTAHHs B yMOBaX Y KpaiHU.
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OcHOBHA YacTHHA. 32 KOPJIOHOM TMOCTIHHO PO3POOJISIOTH HOBI TEXHOJIOTIT IS
MIBUAKOTO OYIIBHUIITBA kUTA. TexHomnoriga 3D ApyKy B Cy4acCHOMY apXITEKTYpHOMY
POEKTYBaHHI W OyJIBHUIITBI, TAKUM YHMHOM, BUHUKJIA HE Ha MOPOKHBOMY MICII, a
BUKOpPHCTala ICHYIOUl I1HHOBaIiiHI aocarHeHHs. [lepimiiM 3 HUX € MOJyJIbHE
oyniBaunTBo y CIIA ta Kananmi. Taki MOAYJIbHI CUCTEMH OTPpUMAaJIHM MOIIUPEHHS B
KUTIOBOMY 1 KOMEPIIMHOMY Oy A1BHUIITBI.

IToBHICTIO 1HTETPOBaHI MOAYJIbHI KOHCTPYKIIii J1O3BOJISIFOTh CKOPOTUTH CTPOKH
oynmiBauntBa 10 50% [12]. Po3poOiieni TexHOJOrii MamTh MaKCUMaJIbHY
CTaHJapTU3AIlll0 TPOIECIiB, IO 3HMXKYE BapTICTh OYIIBHUIITBA. Taki MOYyJbHI
OynMHKHA OyJiM pO3poO0JIeHI SK KUTIO B EKCTPEHUX CUTYaIlsX JJIsi TUMYaCOBUX
nepeceseHIIB.

MacoBuM OyJiBHUIITBOM MOAYJbHHMX OYJIUHKIB 3aiiMaeTbcs 1 Kutall, skuii €
JaigepoM  IBUAKOro OyaiBHUIITBA. HOBI  TexHOJOTil MBUAKOrO OyIBHHUIITBA
3aCTOCOBYIOTHCS HaBITh B MaCIITAOHUX HOBUX 00’ €KTaX, IK-TO 30-110BEpXOBUI TOTEIb
y micTi Yanmma 13 30ipHUX MoaydiB (mpoekT kommnaHii Broad Group). Y micti Yxanb
TEXHOJIOT1i IIBUJIKOTO OYIIBHUIITBA BUKOPUCTOBYBAJIMCS JIJIsl 3BEICHHS JIIKAPEHb IT1]1
yac nmaggemii COVID-19.

JpyruMm HampsMKoM € eHeproedexTtuBHe OyaiBHUIITBO. TyT BapTO Ha3BaTH
npukiian texHotsorii  BoKlok, po3po6nenoi kommnaniero IKEA y maptHepctBi 3
Skanska, xomu 30ipHi eHeproeeKTHUBHI >KUTJIOBI OyJAMHKM BUTOTOBJISIIOTHCS Ha
3aBOJaxX 1 30MparOThCS Ha MICII 3a KUJIbKa THXKHIB. Takuil THM KUTJIAa ONTUMAaIbHUN
JUTA MOJIOTUX CIMEH.

Jlo mBHAKO30IpHMX THUIIB OYJIBeJIb HAJIEKUTh TaK 3BaHa KOHTEHHEpHa
apxitekrypa. [Ipukiaagom MoxxHa Ha3BaTu KoHTeHepHUH koTemk C-Home Hudson six
IPOTOTHII HOBOI cepil 36ipHuUX OymmuKiB 11 Heto-Mopky (mpoext crymii Lot-Ek
(CIA), axa creuianmizyeTbcs Ha >KUTIOBUX 1 TPOMAJICBKUX OYIIBISX 3 MOPCHKHX
KoHTeMHepiB) [13].

[3 1000 koHTeliHepiB MOOynOBaHO W cTyAeHTChbke MicTeuko Keetwonen B
Awmcrepaami (Higepnanan), modygoBaHe 3 KOHTEHHEPIB.

[Ile omHWM THUIOM IIBUAKO 3BEJACHOTO EKOHOMIYHOTO JKHTJa € HaJyBHI Ta
KapKaCHO-TEHTOB1 CIIOPYJH, $KI 3HAWILIM BHUKOPUCTAHHS B BIMCHKOBIA cdepi,
HAYKOBUX €KCIEIUIIAX 1 IK THMYACOBI YKPUTTS (MOOUIbHI IIMUTANI i Yac MaHaeMii
COVID-19, 3a6ynoBa TabopiB [Jisi O1’KEHIIIB).

Jlo mBUIKUX THUIIB OYAIBHMUIITBA BapTO BIJHECTH 1 IIBUJKOMOHTOBAHI CTaJieBl
MOJIYJIbHI KOHCTPYKIIii, SIKI MOYHa 3aCTOCOBYBATH HaBITh B BUCOTHUX OyiBIIsAX (57-
noBepxoBuil xMapodoc B Kwurtai, po3pobka kommnanii Broad Sustainable Building
(Kurait), 3acTOCYBaHHS JETKMX METAJIEBUX KAPKACIB y KUTIOBOMY i rpOMaICbKOMY
OyniBHMIITBI Kpain €Bponu (pipma Katerra / Lindab (€Bpomna).
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Jlo 1HHOBAIIMHKMX BapTO BiAHECTH TeXHOJIOTIi cross-laminated timber CLT, ne
3aCTOCOBYETHCSI OYIIBHUIITBO 3 0araromiapoBHX JE€peB’sHMX MaHenei. Taka
KOHCTPYKTHBHA CXE€Ma BIJ3HAYAEThCSA MILHICTIO, JKOPCTKICTIO 1 CTaOlIbHICTIO
KOHCTPYKIIIH 1 MOXE YCHIIITHO 3aCTOCOBYBATHUCh B OYyAIBISX PI3HOI MOBEPXOBOCTI.
CLT-maneni € eKOJOTIYHUMH, €HEProe(eKTUBHUMHU Ta JO3BOJISIOTH 3HAYHO
NPUCKOPUTU OYIIBHHUIITBO 3aBJSKH TOTOBUM €JEMEHTaM 1 BiJCYTHOCTI BOJIOTHUX
nporieciB. Lls TexHomoris 3Hainuia 3actocyBanHs B ABctpii, Himeuunni, Hopgerii
(18-noBepxoBuit xuTIOBUI OynuHOK «Mjestdrnety y Hopgerii).

SIK1II0 5k TOBOPHUTH O€3MOCEPEIHBO PO BUKOPUCTAHHS TEXHOJIOTIH 3D-1pyKy, TO
pI13H1 KpaiHM BUKOPUCTOBYIOTH iX 3 Pi3HOIO MeTot0: B [1oJbI111 11€ BUpIIICHHS Tpo0ieM
COITIaJILHOTO KHUTJA, a B JIFokceMOypry — ik IHHOBAIIMHO-€KOJIOTTYHUHN €KCTIEPUMEHT.

Take OyIIBHUIITBO Ma€ TEBHI OCOOJMBOCTI, MOB’S3aHI 3 MEPEMIIIEHHSIM TMPUHTEpa
(Puc.1, 2).

MOKCHMMOABHO NAOLLLO APYKY 6
a Be3 nepemiwenns 3D npuHtepa: 220 m2

\ . 11.8m

11,88

\ 16,7m !

\ naoLa 220 m? /

Puc.1. Cxema 3D-npyKy 3 BU3HAUSHHSIM IUIOIIL: @ — MAKCUMaJbHa IUIOIIA APYKY O3
nepemimenns 3D npuntepa 220 M%; 6 — MakCHMAaJIbHA MIOMIA APYKY O€3 MepeMillleHHs

TIpUHTEpa NpHU KBaapaTHii dopwmi Gyaisni 140 m> Aptop O. YopHuii

Cepen peanizoBaHuX NpUKIaaiB HazBeMo MpoekT «Community First! Village»
(mepmmii y cBiTI KBapTajd 3 HaapykoBaHux OynuHkiB y Texaci, xommanis [CON
(CIA) [14], comianpHe >kuTi0 B Ipmanmii Ta >kuTiioBI KoMiuiekcn y HimewuwnHi
(xommanis COBOD ([lanis), agminictpaTuBHa Oyaisis y JyOai mmomiero monan 600
m? (kommanis Apis Cor (CIIHA/OAE).
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8 AAKY. MOHTAX

o ETAI.

4 ETAT.

T4 AR EATHC TOEPIB A

Puc.2. Eranu OyniBHunTBa 3a nonomororo 3D-apyky. ABtop O. HopHuii

BucHoBkH. AHalli3 3aKOPAOHHUX PO3POOOK B Tally31 €KOHOMIYHOTO JKUTIOBOTO
OyZIBHUIITBA 3aCBIAUY€, 110 ICHYIOYl KOHCTPYKTUBHI CXEMH MOXHA aJanTyBaTH 0
yMOB YKpaiHM 1 CHOPUATH THUM CAMHUM BHPIIICHHIO JKUTJIOBUX mpodbnem. Jlis
BHYTPILIHBO TEPEMIIIEHUX O0Ci0 MOKHAa BHUKOPUCTOBYBAaTHM MOJYJIbHI CHCTEMHU 32
3pazkom CIIIA 1 HIBemii. Po3pobneni B Kutai 1 OAE texnonorii 3D-apyky,
J03BOJISIIOTH OyyBaTH €KOHOMIYHI OYy[iBJi 3 YHIKalIbHUM Ju3aiiHoM. Jlo Toro x, i
TEXHOJIOT'1] € eHeproe(pEKTUBHUMU 1 EKOJIOTTYHUMH, II0 € AKTYaIbHUM Ui Y KpaiHu Ha
nusIXy 10 €Bpomnu 1 AepiuuTy eHepropecypciB. YTiM, aHali3 3apyOiKHOI MPaKTUKH
JOBOAMTH, 110 TaM OJHOYACHO MAIOTh MICIE Pi3HI TUIHU HIBUAKOTO OyAIBHUIITBA,
CHUIbHA METa SKUX IOJIATa€ y CKOPOYEHHI Yacy W BapTOCTI OYyJIBHUIITBA, a TaKOX
ajanTarlii 10 KpU30BUX UM MAaCOBHUX JKUTJIOBHUX MOTPEO.



350 CyuacHi npo0Jiemu apxiTekTypu Ta Micto0yayBanHs. Bunyck 74. 2025

Criicok mitepatypu

1. Ivashko Y., Tovbych V., Hlushchenko A., Belinskyi S., Kobylarczyk J., Kusnierz-
Krupa D., Dmytrenko A. Preparing for the post-war reconstruction of historical
monuments in Ukraine: Considerations in regard of the ongoing Polish post-WWII
experience and international law on the protection and conservation of historical
monuments // Muzeologia a kultirne dedi¢stvo. 2023. Vol. 11, No. 1. P. 53-71. DOI:
https://doi.org/10.46284/mkd.2023.11.1.4

2. Ivashko Y., Mykhailovskyi D., Tovbych V., Kobylarczyk J., Kusnierz-Krupa D.,
Dmytrenko A., Kharaborska Y., Sandu A. V. Problems of plants revitalization in the
east of Ukraine after the war // International Journal of Conservation Science. 2023.
Vol. 14, No. 2. P. 551-562. DOI: https://doi.org/10.36868/1JCS.2023.02.12

3. Ivashko Y., Dmytrenko A., Pawlowska A., Lisinska-Kus$nierz M., Krupa M.,
Tisliar P., Hlushchenko A., Serafin A., Shpakov A. Destruction of the architectural
heritage as a result of war: The experience of reconstruction (conservation and
logistical aspects) // International Journal of Conservation Science. 2024. Vol. 15,
Special Issue 1. P. 17-30. DOI: https://doi.org/10.36868/1JCS.2024.S1.02

4. Ivashko Y., Dmytrenko A., Molodid O., Ivashko O., Molochko V., Belinskyi S.,
Bigaj P. The destruction of the established urban environment of Borodianka and Irpen
as a result of the Russian-Ukrainian war // International Journal of Conservation
Science. 2024. Vol. 15, No. 2. P. 785-800. DOI:
https://doi.org/10.36868/1JCS.2024.02.03

5. Koztowski T., Ivashko Y., Belinskyi S., Ivashko O., Dmytrenko A. Theoretical
and legal rules for the reconstruction of architectural monuments in Ukraine that
suffered during the Russian military aggression // Teka Komisji Urbanistyki 1
Architektury O/PAN w Krakowie (Urbanism and Architecture Files of the Polish
Academy of Sciences, Krakow Branch). 2022. Vol. L. P. 391-408. DOI:
https://doi.org/10.24425/tkuia.2022.144859

6. Nadolny A., Ivashko Y., Sluchocka K., Sandu I. G., Bigaj P. In-fill development
architecture, as element of post second war reconstruction of city of Poznan. Case study
of Joseph Stiibben’s extension plan of the city from years 1902—1918 // International
Journal of Conservation Science. 2023. Vol. 14, No. 1. P. 57-74. DOI:
https://doi.org/10.36868/1JCS.2023.01.05

7. What is 3D printing in construction (and is it worth the hype)? [Electronic
resource] //  University of the Built Environment. 16.04.2025. URL:
https://www.ube.ac.uk/whats-happening/articles/3d-printing-construction/ (mara
3BepHeHHs: 08.09.2025).

8. Pan Y., Zhang Y., Zhang D., Song Y. 3D printing in construction: state of the art
and applications // The International Journal of Advanced Manufacturing Technology.
2021. Vol. 115. P. 1329-1348. DOI: https://doi.org/10.1007/s00170-021-07213-0



https://doi.org/10.46284/mkd.2023.11.1.4
https://doi.org/10.36868/IJCS.2023.02.12
https://doi.org/10.36868/IJCS.2024.SI.02
https://doi.org/10.36868/IJCS.2024.02.03
https://doi.org/10.24425/tkuia.2022.144859
https://doi.org/10.36868/IJCS.2023.01.05
https://www.ube.ac.uk/whats-happening/articles/3d-printing-construction/
https://doi.org/10.1007/s00170-021-07213-0

CyuacHi npo0Jiemu apxiTekTypu Ta Micto0yayBanHs. Bunyck 74. 2025 351

9. Tabassum T., Mir A. A. A review of 3d printing technology—the future of
sustainable construction // Materials Today: Proceedings. 2023. Vol. 93, Pt. 3. P. 408—
414. DOI: https://doi.org/10.1016/j.matpr.2023.08.013

10. Banihashemi S., Akbarnezhad A., Sheikhkhoshkar M., El Haouzi H. B., Bernard
A. 3D printing in construction: sustainable technology for building industry // Progress
in  Additive Manufacturing. 2025. Vol. 10. P. 11729-11762. DOI:
https://doi.org/10.1007/s40964-025-01314-y

11. Hassan H. H., Rodriguez-Ubinas E., Al Tamimi A., Trepci E., Mansouri A.,
Almehairbi K. Towards innovative and sustainable buildings: A comprehensive review
of 3D printing in construction // Automation in Construction. 2024. Vol. 163. Art.
105417. DOI: https://doi.org/10.1016/j.autcon.2024.105417

12. Doe R. M. An open, integrated modular format: For flexible and intelligible
architecture, engineering and construction design and production // International
Journal of Architectural Computing. 2020. Vol. 19, No. 1. P. 23-36. DOI:
https://doi.org/10.1177/1478077120943795

13. C-Home / LOT-EK [Electronic resource] // ArchDaily. 10.01.2021. URL.:
https://www.archdaily.com/954412/c-home-lot-ek (nara 3Bepuenss: 08.09.2025).

14. Community First! Village [Electronic resource] / Mobile Loaves & Fishes.
URL: https://mlf.org/community-first/ (7ata 3sepaenHs: 08.09.2025).

References

1. Ivashko, Y., Tovbych, V., Hlushchenko, A., Belinskyi, S., Kobylarczyk, J.,
Kus$nierz-Krupa, D., & Dmytrenko, A. (2023). Preparing for the post-war
reconstruction of historical monuments in Ukraine: Considerations in regard of the
ongoing Polish post-WWII experience and international law on the protection and
conservation of historical monuments. Muzeoldgia a kultarne dedi¢stvo, 11(1), 53—71.
https://doi.org/10.46284/mkd.2023.11.1.4 (in English).

2. Ivashko, Y., Mykhailovskyi, D., Tovbych, V., Kobylarczyk, J., Ku$nierz-Krupa,
D., Dmytrenko, A., Kharaborska, Y., & Sandu, A. V. (2023). Problems of plants
revitalization in the east of Ukraine after the war. International Journal of Conservation
Science, 14(2), 551-562. https://doi.org/10.36868/1JCS.2023.02.12 (in English).

3. Ivashko, Y., Dmytrenko, A., Pawlowska, A., Lisinska-Kus$nierz, M., Krupa, M.,
Tisliar, P., Hlushchenko, A., Serafin, A., & Shpakov, A. (2024). Destruction of the
architectural heritage as a result of war: The experience of reconstruction (conservation
and logistical aspects). International Journal of Conservation Science, 15(Special Issue
1), 17-30. https://doi.org/10.36868/1JCS.2024.S1.02 (in English).

4. Ivashko, Y., Dmytrenko, A., Molodid, O., Ivashko, O., Molochko, V., Belinskyi,
S., & Bigaj, P. (2024). The destruction of the established urban environment of
Borodianka and Irpen as a result of the Russian-Ukrainian war. International Journal



https://doi.org/10.1016/j.matpr.2023.08.013
https://doi.org/10.1007/s40964-025-01314-y
https://doi.org/10.1016/j.autcon.2024.105417
https://doi.org/10.1177/1478077120943795
https://www.archdaily.com/954412/c-home-lot-ek
https://mlf.org/community-first/
https://doi.org/10.46284/mkd.2023.11.1.4
https://doi.org/10.36868/IJCS.2023.02.12
https://doi.org/10.36868/IJCS.2024.SI.02

352 CyuacHi npo0Jiemu apxiTekTypu Ta Micto0yayBanHs. Bunyck 74. 2025

of Conservation Science, 15(2), 785-800. https://doi.org/10.36868/1JCS.2024.02.03
(in English).

5. Koztowski, T., Ivashko, Y., Belinskyi, S., Ivashko, O., & Dmytrenko, A. (2022).
Theoretical and legal rules for the reconstruction of architectural monuments in
Ukraine that suffered during the Russian military aggression. Urbanism and
Architecture Files of the Polish Academy of Sciences, Krakow Branch, 50, 391-408.
https://doi.org/10.24425/tkuia.2022.144859 (in English).

6. Nadolny, A., Ivashko, Y., Sluchocka, K., Sandu, I. G., & Bigaj, P. (2023). In-fill
development architecture, as element of post second war reconstruction of city of
Poznan: Case study of Joseph Stiibben’s extension plan of the city from years 1902—
1918. International Journal of Conservation Science, 14(1), 57-74.
https://doi.org/10.36868/1JCS.2023.01.05 (in English).

7. University of the Built Environment. (2025, April 16). What is 3D printing in
construction (and i1s it worth the hype)? https://www.ube.ac.uk/whats-
happening/articles/3d-printing-construction/ (in English).

8. Pan, Y., Zhang, Y., Zhang, D., & Song, Y. (2021). 3D printing in construction:
State of the art and applications. The International Journal of Advanced Manufacturing
Technology, 115, 1329-1348. https://doi.org/10.1007/s00170-021-07213-0 (in
English).

9. Tabassum, T., & Mir, A. A. (2023). A review of 3D printing technology—the future
of sustainable construction. Materials Today: Proceedings, 93(3), 408-414.
https://doi.org/10.1016/].matpr.2023.08.013 (in English).

10. Banihashemi, S., Akbarnezhad, A., Sheikhkhoshkar, M., El Haouzi, H. B., &
Bernard, A. (2025). 3D printing in construction: Sustainable technology for building
industry.  Progress in  Additive = Manufacturing, 10, 11729-11762.
https://doi.org/10.1007/s40964-025-01314-y (in English).

11. Hassan, H. H., Rodriguez-Ubinas, E., Al Tamimi, A., Trepci, E., Mansouri, A.,
& Almehairbi, K. (2024). Towards innovative and sustainable buildings: A
comprehensive review of 3D printing in construction. Automation in Construction,
163, 105417. https://doi.org/10.1016/j.autcon.2024.105417 (in English).

12. Doe, R. M. (2020). An open, integrated modular format: For flexible and
intelligible architecture, engineering and construction design and production.
International ~ Journal  of  Architectural =~ Computing, 19(1),  23-36.
https://doi.org/10.1177/1478077120943795 (in English).

13. ArchDaily. (2021, January 10). C-Home / LOT-EK.
https://www.archdaily.com/954412/c-home-lot-ek (in English).

14. Mobile Loaves & Fishes. (n.d.). Community First! Village.
https://mlf.org/community-first/ (Accessed September 8, 2025). (in English).



https://doi.org/10.36868/IJCS.2024.02.03
https://doi.org/10.24425/tkuia.2022.144859
https://doi.org/10.36868/IJCS.2023.01.05
https://www.ube.ac.uk/whats-happening/articles/3d-printing-construction/
https://www.ube.ac.uk/whats-happening/articles/3d-printing-construction/
https://doi.org/10.1007/s00170-021-07213-0
https://doi.org/10.1016/j.matpr.2023.08.013
https://doi.org/10.1007/s40964-025-01314-y
https://doi.org/10.1016/j.autcon.2024.105417
https://doi.org/10.1177/1478077120943795
https://www.archdaily.com/954412/c-home-lot-ek
https://mlf.org/community-first/

CyuacHi npo0Jiemu apxiTekTypu Ta Micto0yayBanHs. Bunyck 74. 2025 353

Abstract

Andrii Dmytrenko, PhD, Associate Professor, Associate Professor of the
Department of the Architecture of Buildings and Design, National University “Yuri
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Architecture.

Methodological approaches to architectural and planning organization of low-
rise residential buildings using 3D printing

In the context of the Russian-Ukrainian war, the housing problem has become
acute: existing traditional construction methods cannot provide inexpensive, quickly
constructed housing for a large number of internally displaced persons, people in cities
who have lost their homes due to drones, missiles, and air bombs, as well as veterans
with their families. Against the backdrop of the worsening economic crisis, a way out
of the situation may be to borrow foreign experience in innovative technologies for the
construction of inexpensive, quickly erected housing that meets the requirements of
functionality, ergonomics, environmental friendliness, energy efficiency, and has an
attractive appearance. The authors analysed the types of such dwellings that exist today
and especially investigated the possibilities of design and construction based on 3D
printing. The following directions of economic rapid construction are distinguished:
modular construction; energy-efficient construction; container architecture; inflatable
and frame-tent structures; prefabricated steel modular structures; cross-laminated
timber CLT; 3D printing technologies. The authors also analysed the features of 3D
printing technology when applied in low-rise residential construction, as well as its
impact on the volumetric and spatial parameters of buildings and on the methodology
of architectural design. It should be noted that when solving the problem of mass cheap
low-rise residential construction, it is inappropriate to focus on any one technology,
preferring the comprehensive use of the entire set of accelerated construction
technologies. Analysis of foreign practice proves that there are simultaneously
different types of rapid construction, the common goal of which is to reduce the time
and cost of construction, as well as adaptation to crisis or mass housing needs, and
shows that existing design schemes can be adapted to the conditions of Ukraine and
thereby contribute to solving housing problems.

Keywords: methodological approach; architectural and planning organization;
low-rise housing; accelerated construction technology; use of 3D printing.



