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AnHoTanis. Ilporpec, mocArHyTuil y HampsIMKax YJIOCKOHAJE€HHS METOIIB 0OpoOKH,
BIIPOBA/PKEHHSI THYTOI i KJIe€HOI JIepEeBUHM, BUKOPHCTAHH 3ac001B 610BOrHE3aXUCTY BIAKPUIM HOBI
pe3epBH MHOT'O MaTepiany. 3aCTOCYBaHHS IEPEBUHH, OCOOJIUBO IIIHHUX MOPIA, TOTIOMOTJIO PO3KPUTH
OaraTorpaHHy KpacoTy CY4YaCHHUX CECTETUYHUX 1 KOHCTPYKTUBHHUX pilleHb. PeanizoBaHi B CBITI
MIPOEKTH MEPEKOHIIUBO CBITYaTh MPO MOXKIUBICTH ((OPMYBaHHS YHIKaIbHUX KOMGOPTHUX MPOCTOPIB
B YMOBaX OIOJIKETHOTO (piHaHCYBaHHS. 3 00J1KOM LIOTO MPUPOJTHUM € BUKOPHCTAHHS HATYPaTbHUX
MatepiajiB 1 MPUPOIHBOTO 03EJICHCHHS sIK HAWO1IBIT OMAIMBUX 1 KOM(MOPTHUX pillieHb. JlepeBuna
aCOIIIOEThCA 3 "TEITUMH" BITUYTTSAMU NPH Bi3yaIbHOMY W TAaKTWIBHOMY KOHTAKTI — ONTHUYHE
CIPUIHATTA MaJllOHKAa BOJIOKOH aKTHUBYE YsBY, JIOTUK CTPYKTYpPHU IOBEPXHI JIE€PEBUHU BUSBISE
0J1ar0TBOPHO-3aCTIOKIITMBHIA BIUTHB HA €MOIIMHAN CTaH JTIOAWHA. [0 OCHOBHUX HENIOTIKiB 0OPOOKH
nepeBuHH Ha BepcTarax 31 UIIY Mo’kHa BiIHECTM CYTTEBI KamiTalbHI BKJIAJEHHS B yCTaTKyBaHHS,
HEOOXiJHICTh BHKOPHCTAHHS KOIITOBHHUX IMPOTPAMHHX MPOAYKTIB, 3HAYHY TPHBAIICTh YHCTOBOI
00pOOKH, CKIAIHICTh CTBOPEHHS TPUBUMIpPHINA MOJAEN U BIICYTHICTh €KCKIIO3MBHOCTI MPOIYKII.
3actocyBaHHs 3D-TeXHOIOrIH y CIIOJydeHH1 3 TpaAULIMHUMU MaTepiajlaMy BIIKPUBAE MOMKIIUBOCTI
3HWKEHHS BHUTpaT Ha BUPOOHMUTBO. Ilomanbmmii pO3BUTOK Li€l TEXHOJOIIT J03BOJNUTH
BUKOPHCTOBYBaTH TpPAJULINAHI MaTepiadd palioOHaIbHINE, BKJIIOYAIOUYM BTOPUHHI peECypcu Ta
BIJTHOBJIIOBaHI JiKepesia, 1110 IpU3Be/e 10 3MEHIIEHHS BapTOCTI MPOEKTIB.

Kuarwu4ogi cioBa: nepeBuHa, matepiaiu, qu3aiit, 3D-TexHomorii

IlocTtanoBKka nmpodJiieMH B 3arajbHOMY BHMIJISIAI Ta ii 3B'fI30K i3 BaKJIMBHMH HayKOBO-
NPaKTHYHUMHU 3aBJaHHsiMU. Hanpukinoi 20 crtopiuys ckianacs JyMmKa, L0 JIEPEBHMHA, SK
KOHCTPYKLIMHUN Marepial 3 0araTOpi4yHOIO 1CTOpi€l0, YK€ 3acTapijia W He 3/JaTHa CKIIACTH
KOHKYPEHIIII0 HOBITHIM IHIYCTpiaJdbHUM MaTepianaM. OfHaK mporpec, JOCATHYTHH y HampsiMKax
YAOCKOHAJIEHHS METOJIB OOpOOKH, BIIPOBA/KEHHS THYTOI M KJIEEHOI E€PEBUHH, BUKOPHCTAHHSA
3ac00iB 010BOTHE3aXUCTy BIJKPUIM HOBI pe3epBU LbOTO Marepiaidy. 3acTOCYBaHHs JI€PEBHHU,
0CO0JIMBO LIHHUX MOPiJA, OMNOMOIJIO PO3KPUTU OaratorpaHHy KpacoTy Cy4YacCHHX €CTETHYHHUX 1
KOHCTPYKTUBHUX pillleHb. Bpaamocs nocsirtu y crojlyuyeHHi JE€peBHHM 3 IHIIMMHU MaTepianaMu
KOMITO3HITIHOT €THOCTI Ta 3aBEPIICHOCTI, sSIKa HEIOCSKHA TIPH BUKOPUCTAHHI KOKHOT'O MaTepiay
o oauHII [1].

OnHUM 3 NEepCNEeKTUBHMX IIISAXIB BIPOBAKEHHS JEPEBUHM M BIIPOPKEHHS KYJIbTYpU
JIEPEB'STHOT0 30/1Y€CTBA MOKIIMBO Yepe3 1HIUBIYalIbHI Ta CYCIUIbHI IPOCTOPH.

Haii0inb1 sickpaBUM NMPHUKIJIAZOM 3a3HAUCHOTO MOETHAHHS MOXKYTh OyTH 1HTEp'€Hp1 pillIEHHS
KaIOT-KOMIIaH1{ Ha Cy4acCHHUX TOPTiBEJIbHUX Cy/IHAaX.

B cyuacHiii iHTep’ epHiil TBOPUOCTI KAIOT-KOMIAHIsIX Ha Cy4aCHUX TOPTiBEJIbHUX CYJIEH € JesiKa
THYYKICTh Ta IpOHIYHICTh, NpUTAMaHHA IOCTHOJAEPHCHKIN KynbTypi. dopmoro peamzamii 1€l
€JIITHOTO KITy0y B KalOT-KOMIIaHIsIX HA Cy4aCHUX CyJHaX MOXe cTaTH (pOPMOYTBOPEHHS Ha Mi/ICTaBl
MIKCY CTUMIIAHKY Ta MOJIEPHY, MOJIEPHY Ta MiHIMaJi3My Toulo (puc. 1).

SIKIII0 OCHIUTH CyYacCHHUH CTaH iIHTep €PHOTO I'POMAJICHKUX MPUMILIEHb TOPTiBEJIbHUX CYJIEH,
BUHHKAE TEBHUM TUCOHAHC BIAYYTTIB: IParHEHHS J0 30€PEKECHHS] MOPCHKUX TPAAMIIl KOHTPACTYE
3 ¢GOpMOIO 3MIHHOCTI, PYXJHMBOCTI ILIHHOCTEH. 3aMicTh IIHHOCTEH CTaOLIBHOTO KOJIGKTHBY Ta

264



Scientific Problems Of Architecture And Urban Planning. 2025. Ne 3

ICTOPUYHOTO MDISAXY CyJHA BCTAaHOBIIOETHCS IIIHHICTh JIEMOKPATHYHOCTI Ta TOJEPAHTHOCTI,
IIPOCTOTH Ta PI3HOMAHITHOCTI B CHUIKYBaHHI TOLIO. Beaukuii T, SIK OMJIOT HE3MIHHOCTI BXKE HE €
000B's3Kk0Ba (opMa 037100eHHs iHTEp €py. CayloHHI MeOJli, JMBAaHUYMKH OTOMAHKH, M'SKi MeOJi
1HAMBIYyaJbHOTO KOPUCTYBAaHHS TOPSJ 3 CIOPTUBHHUMU TpeHaxepamu, magdoc SIKICHUX
03100JTI0BATBHUX MaTepiaiB Ta sIKaCh HAPOUMTA HEJ0ATICTh B pO3TAIlyBaHHI PEUCH.

Puc. 1. Cy4acHe cTuIeyTBOpEHHS B AM3aiiHI KalOT-KOMIaHIi

Skmo po3auBUTHCA Il TMPUMIMICHHS, TO MOXHa MOOAYUTH, MO0 HAa 3MIHY CTallilOHAPHOCTI
NPUXOAUTh MOOUIBHICTP B 30HYBaHHI NPUMIIIEHHS Ta HacH4YeHOCTI (yHKuisMU. BizyanbHO
BIJIOKPEMJTIOIOTHCSI 30HU PECTOPaHy 3 TPYIOI0 CTUIBIIB, MiHI-0apy, BiJICO CajoOHy, irpoBa 30Ha JJIst
HACTUIbHUX irop Ta iH. CTiHM He BiAirparoTh My3eiiHOi ab0 BUCTAaBKOBOI poui, e MOOiIbHA
1H(opMallis Ta moJie 71 BizyanbHUX 3MiH. KopirycHi Me0J11 HarajyroTh JOMAIIIHI CTIHKY Ta KHUKKOBI
madu. Alle CIIOKOH BiKY JEPEBHHI Y 03700JICHHI IPUMIIIEHb HAJIekKaIa BaXXKIIUBa poib (puc. 2) [2 -
4].

[lo crocyeTbes Au3aliHy CYyCIHUIBHUX HPOCTOPIB, TO TOJOBHE 3aBAAHHS — 1€ CTBOPEHHS
KOM(OPTHOI JIOKalii Ta COLIATbHO-KYJIBTYPHOTO CEPEJOBHIINA, sIKe OyAe CHPUSATH BUIBHOMY
CIIJKYBaHHIO Ta BIAMOYMHKY. Y JHW3alHI TaKuX JIOKAIlid JOMIHAHTY POJb BIAIrparoTh KOMOiHAIIIi
MaTepiaiiB Ta Majli Ta BEJHMKI apXiTeKTypHi ¢gopmu. PeanizoBaHi B CBiTI MPOEKTH MEPEKOHIMBO
CBIYATh MPO MOXKIIUBICTH (POPMYBaHHS YHIKAIbHUX KOM(OPTHUX IPOCTOPIB B yMOBaX OO )KETHOTO
¢dinancyBanHs. 3 OOJIIKOM IIbOIO NPUPOJHUM € BHKOPHCTAHHS HATypaJbHUX MaTepiamiB i
MIPUPOTHBOTO 03EJICHEHHS K HAHOUIBII OIAIJTUBUX 1 KOM(DOPTHHUX PIllICHb.

JlepeBuHa aCOLIIOETHCA 3 "TEIUIMMU" BIAUYTTSAMU MIPH Bi3yalbHOMY M TAKTHILHOMY KOHTAKTI
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— ONTHYHE CIPHUUHATTSA MAJIIOHKA BOJOKOH AKTUBYE YSBY, JOTHK CTPYKTYpH HOBEPXHI JEPEBUHU
BUSIBJIsIE 0JIarOTBOPHO-3aCMOKIMIMBUI BIUIMB HAa eMOLIMHUIN cTaH moauHu. [Ipu npoMy nepeBuHa
BIIPI3HSETBCSL JIOCTYMHICTIO Ta JIETKICTIO OOpOOKM, IO J03BOJISIE CTBOPUTH HEWMOBIPHI W
1HIMBITyaJIbHI /U1 KO)KHOTO KOHKPETHOTO BUMAJIKY IPOCTOPH apXITEKTYpHI (POPMH.

Puc. 2. Iarep epu odilepcbKHX CalOHIB Ha CyaAHAX

AHaJi3 OCTaHHIX JOCTiIKeHb i myOJikaniii, B IKHX 3aM04YaTKOBAHO PO3B'fI3aHHS JTaHOI
npoodJjieMu i BULJIEHHS] HeBUPillIeHHUX paHille YacTHUH 3arajbHol nmpodjeMu. TakuM 4YHUHOM,
JIEPeBUHA — 1I€ HE TIJIbKU OYIiBEIBHUI MaTepial. Ake JepeBO CTBOPEHE CaMOIO MPUPOIOI0, Cepel
HBOTI'O JII0JIeH 3aBX 1 OyJie MOYyBaTH CHOKIH 1 KOM(OPT.

VY Ttakuii cmoci® ciil 3a3HAYMTH, IO NPU CYYaCHUX TEXHOJIOTIAX, 1 HASBHOCTI BEJHKOTO
CIeKTpa MaTepiajiB, 3acCTOCYBaHHS JEPEBMHU B apXiTEKTypi Maiux (GOpM € YHIBepCaJlbHUM
pilIEeHHSM, IO J03BOJISIOTH (DOPMYBATH EKOJOTIYHHHA KapKac iHIWBIAYaJIbHOTO Ta CYCHUIBHOTO
CEPEeOBHINA, 110 OCOOTUBO BaXKJIMBO MIPH BUPIIICHHI MPOOJIeM cydacHOro micta [1].

ITpu 3acTocyBaHHI JepEeBUHN BasKJIMBUM € MpodeciiiHe BUKOPHCTaHHS IEKOPATUBHUX SIKOCTEH
PI3HUX MOPiA JepeBa, pi3HOMAHITHOCTI 1i TEKCTYpH H KOJIBbOPY, MOKIUBOCTEH MeXaHIYHOi 00pOOKH,
HaJaHHs Yyepe3 Xy10kKHii 00poOKy 1HAMBIAYaTbHOCTI Ta €CTETUYHOI IIIHHOCTI KO)KHOMY BHUPOOY.

CydacHi  JepeBOOOPOOIIOBANIBHI ~ TEXHOJIOTil  JO3BOJIIIOTH ~ BUTOTOBIISATA  €JIIEMEHTH
apxiTeKTypHUX (QOpM sIK 1HAMBIAYyaIbHO, TaK 1 MacoBo. [lo iHAMBIAYyaNbHUX 3aMOBJIEHHSIX BUMOTa
€CTETUYHOI SKOCTI Y pa3u Oinbiie. Lle dinirpanHa pod6oTa, B OCHOBHOMY BOHA 3/IIHCHIOETHCS BPYUYHY.
[HaMBiAYyanbHICTD Y IBOMY BUIIAAKY MPOSIBISETHCS Y HEMOBTOPHOCTI, BUIIIYKAHOCTI 1 TApMOHIAHOCTI.

MacoBe BHPOOHMIITBO €IEMEHTIB JEKOPY 3 JIEPEBHHU XapaKTEPU3YEThCS BHCOKOIO
MPOAYKTUBHICTIO Ta MOXMJIMBICTIO BHUIYCKY MPOIYKIIIO BEIUKUMU MAPTISIMU 3 1IEHTHYHUM
penbedHIM MamoHKoM. [Ipy IbOMy BUTpaTH BUXOASTH HabaraTo HWXKYE B MOPIBHAHHI 3 BUTpATaMU
IHIUBIyanbHUX MPOEKTiB. MacoBe BUPOOHUIITBO IEKOPATUBHUX €JIEMEHTIB IHTEP €pY LIIHY€ETHCS HE
MEHIIIE 1HUBITyaIbHOTO. 3aBISKH CBOil JOCTYITHOCTI i HU3bKOI BAPTOCTI 00CAT MPOIaXKiB CTOITh HA
BHCOKOMY DiBHi.
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Cy4acHi TEXHOJIOT1] BUTOTOBJICHHS JJIEKOPATUBHUX €JIEMEHTIB 1HTEP €pY 3 J€PEBUHU 3aCHOBaHI
Ha BUKOPHCTaHHI ()pe3epHOro BCTaTKyBaHHS 13 YMCIOBUM INporpaMHUM kepyBaHHsaM (UITY). ITpu
BUTOTOBJIEHHI BUpoOy BepcraTu 31 U1V mpartoroTs no nporpamax, ckiaaeHux B CAM-cucremax.

Jlo ocHOBHUX HeZ0MiKiB 00poOku Ha BepcTarax 31 UIIY MokHa BiJTHECTH CYTTEBI KamiTaibHI
BKJIQJICHHSI B YCTaTKyBaHHS, HEOOXIIHICTb BUKOPUCTAHHS KOIITOBHHUX IPOTPAMHUX MPOAYKTIB,
3HA4YHy TPHUBAJICTh YMCTOBOI OOPOOKH, CKJIaJHICTh CTBOPEHHS TPUBUMIpPHIN MOjeNl i BiACYTHICTb
€KCKJTFO3UBHOCTI MpoAyKIlli. Hemomiku # rigHOCTI 1BOX MOPIBHIOBAHMX TEXHOJOT1M BHUTOTOBJICHHS
BUpPOOIB 3 IepeBUHU HaBe/eH] B Ta0. 1.

Tabmuus 1 — [opiBHsUTbHHI aHai3 TEXHOJOTIH BUTOTOBJIEHHS BUPOOIB 3 IepEeBUHU

Kpurepii Pyuna o6po0Oka O06pobka Ha Bepcrarax 31 UITY

Henomixu — BEJIMKI BUTPATH poOOYOTo Yacy | — BEJMKI KaIiTalbHi BKIAJICHHS B
— BHCOKHH piBeHb KBali(ikarii | YCTaTKyBaHHS i IPOrpaMHe
npamiBHUKA 3a0e3neueHHs

— CKJIaJHICTb CTBOPEHHS

3d-mogemni BupoOy

BHCOKa BapTiCTB MAalIMHHOT'O 4acy

— BIJICYTHICTh €KCKITFO3HBHOCTI

MPOAYKIIi{
[IepeBaru BUCOKUH  PIBEHb  EKCKJIIO3UBHOCTI | BUCOKA MPOAYKTHUBHICTh
MPOAYKIIii BUTOTOBJICHHSI MapTii BUPOOiB

AnHani3 gaHux 3 Tabin. 1 CBiTYUTH, IO HEAOIIKU U T1THOCTI PO3TIIIHYTHX CIOCOOIB MOB'A3aHi 3
TEXHOJIOT1€10 BUTOTOBJICHHS.

®opmyaoBaHHS Wiseil craTTi. MeTta cTarTi — OOTpYHTYBAaTH HEOOXIIHICTh 3MiHU ICHYIOYOT
CUTYyallli B rayry3i Bele 10 HEOOXIHOCTI 3aJy4eHHS HOBITHIX TEXHOJOTiIH BUPOOHHIITBA, Y SAKUX
OyayTh 30epexkeHi TepeBard ICHYIOUMX Ta BIJICYTHI Taki HeraTHBHI ()aKTOPH, SIK IiJBHUILEHA
€HEePrOEMHICTh BUPOOHHUIITBA Ta HEOOXIIHICTH OOPOTHOM 3 JIPEBECHUM IHJIOM Ta TOIIYK IILIAXiB
JOLUIBHOT YyTHIII3AL] CTPYKKH 3 IEPEBUHH [5].

Bukaan matepiany A0CTiIZKeHH 3 MOBHMM OOIPYHTYBAHHSIM OTPMMAHUX HAayKOBHMX
pe3yJabTartiB. [lepii nepcnekTUBHI MPOEKTH Bke 1CHYI0Th: iHxkeHep Kaii [TapTu po3poOuB npeBecHy
HUTKY «Laywoo-D3». Bin Mmictuth nepepoOieny aepeBuny B mexax 15 ... 40 % Baru. OntudHo
HUTKa NPAaKTUYHO HEMOXKJIMBO BIAPI3HUTU BiJl CIPABKHBOIO JiepeBa. XapaKTEpHUH 3axiJ] TaKOXK
ouyeBHIHUI. MaTepian MOKHa APYKyBaTH Iipu Temnepatypi Bix 175 no 250 rpagycis. Temneparypa
BU3HAYa€ KOJbOPYBAaHHS — YMM Olibllle BIUIMB TEIUIa B MpPOLECi IPYKYy, TEM TEMHIIIE BUXOIHUTH
pesynbtart. Lle o3Hauae, 110 pivHi KUIBIS MOXKYTh OyTH 1MITOBaHi, cepen iHmoro. Hezpakatouu Ha
0araToOOIIMIOUMM TIOYAaTOK, HEOOXIJAHI MOAaibIll IHTEHCHUBHI HOCIIIKCHHS, IIOKHM HE CTaHE
MOJKJIMBUM JPYKYBaTH JIEPEBHHY B YHUCTOMY BHII. LlMM KOHKpPETHHWM 3aBIaHHSAM 3aliMa€ThC,
30KkpemMa, [HcTuTyT Texnosorii nepesunu /[lpesnena (IHD). MaiiOyTHI mpoekTH 30cepeikeHi Ha
PO3po01Il JEPEBHUX YACTOK, SIKI MOKYTh OYTH BUKOPUCTaH1 B KOMIO3UTHOMY IOJIIMEP1 i MICTUTH A0
90 % nepeBHoi MacH (puc. 3).
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Puc. 3. Crinens, Burotosienui i3 3D-apyKoBaHOTo epesa,
SAKHH BUTTSIAA€ Ta QYHKIIOHYE SK JepeB’ SHUM CTiNeIb

[TopomikonoaiOHUM MaTepiaioM € TUPCA/NITHIH, SKUHA MOTIM PO3MUIIOETHCS HETOKCUYHUM
3B’A3YIOYMM PEYOBMHOIO, 3/JaTHUM J0 OI0JOTiYHOrO pO3KJIaJaHHA. 3B’SI3yBaHHSA MOXeE OyTu
3JIIHCHEHO 3 TOYHICTIO /10 KOTIIOBAHHS MPUPOAHOTO 3€pHA PI3HUX JIEPEB, TAKUX SIK YEPBOHE JIEPEBO,
nasicanp, sceH i 3e0pa. 3D-apyKoBaHi YaCTUHH TAKOK MICTSITh MOPHJIKH MEBHUX TOPiJ ACPEBUHH,
30KpemMa jay0a Ta ropixa. Ilicis Toro, sik Aerani HaJpyKoBaHi, iX MOKHa OOpOOUTH TpaaULIHUMU
METOAaMH BHUPOOHUIITBA JEPEBHHM, TAaKUMH SK ULTiYBaHHS, MOJipyBaHHs, ¢apOyBaHHS Ta
HNOKPUTTA. Pe3yiabTaToM € BHCOKOSIKICHI BUpPOOU 3 J€peBUHHM, SIKI MAIOTh O€3iY 3aCTOCYBaHb, HE
00OMEKYIOUHCh MEOJISIMH, PO3KIIITHAM 037I00JICHHSIM 1HTEP €PY Ta apXiTEKTYPOIO.

Bxuttoyaroun Bigxoau JepeBooOpoOHOI MPOMMCIOBOCTI B JIEPeB’siHI AeTalli, HaJ[pyKOBaHi Ha
3D, texHonOTii 00 €MHOTO IPYKY CIPHAIOTH 3aXHCTy HE3MiUeHHHX JepeB. KpiM Toro, mopomox
TUPCU/NITHIHY, 10 3anumuBcs B mpoueci 3D-apyky, MokHa Oe3nepepBHO MepepoOsaTu Juis
MaiOyTHIX MPOEKTIB, TOOTO BIIXOA1B MPAKTUIHO HeMae (puc. 4) [6 - 12].

Puc. 4. IlaBinkiion yaitHoro Oyaunouka Mitsubishi Jisho Design, cTBopeHmii 32 TEXHOJIOTiE0 00EMHOTO
npyky, Ha Dubai Design Week 2024
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KpiMm nepeBuHM, Byrjelp € TNEpCHEKTUBHUM MaTepialioMm, skuil y KoMOiHamii 3 3D-
TEXHOJOTiIMU 3700yBae Bce Oinbllle 3HAYEHHS B AM3aiiHI JEpEeB'SHUX apXITEKTypHUX (opm.
HaykoBmi 3 AyrcOyprckoro YHIBEPCHUTETY HEIABHO PO3POOWIH IHXKEKTOPHUNU TIPOIEC, SIKUAN
3a0I1aJPKy€ pecypcu sl iHTerpamii ByIJIELEBUX KOPOTKHX BOJIOKOH Yy JIEPEBHY Macy B SIKOCTI
apMyIO4yoro HaloBHIOBaya. TakuM YMHOM, JEpEBOINOAIOHMI MaTepiall NEpETBOPIOETHCA Yy
BUCOKOC(EKTUBHUM KOHCTPYKLIWHUI Oilomarepblan, SKUH JEMOHCTPYE BHCOKY CTaOUIBHICTS.
ByrienieBi BolloKHa BUTPUMYIOTh €KCTpeMalibHI HaBaHTakeHHs M Ha 80 % neriie B MOPIBHSAHHI 31
crayjuito. 100 rapantyBaTH, IO iHHOBaUiWHMM OyIiBelIbHUH MaTepiall CTaHE XHUTTE3AATHUM
BapianToM y ranysi, y I[HD B mei yac nocimikyroTh METOJ IEPEHOCY 1HKEKTOPHOIO MPOLECy Ha
po3Mipu OyniBeTbHUX KOMIIOHEHTIB. TyT TeX 3aCTOCOBYIOThCS 3D-TeXHOMOT1.

KomrroBHa TeXHOIIOTIS ITI€ HE TOTOBA JI0 ITUPOKOMACIITA0HOTO BUKOPUCTAHHS, aJie peajli3oBaHi
OJUHMYHI TPOEKTH IIOKa3yl0Th, HACKUIbKM BENUKUI TNOTeHUiad MaidyTHeoro. B obuacTi
apXITEKTypHUX €KCIIEPUMEHTIB HeMae rpaHulls: emipar [y6aii y cniBpo6iTHuTBI 3 Convrgnt Value
Engineering ruianye 1e ogHy nepiy y cBiTi 3D-puHTEpHY apXiTeKTypHY jJ1abopaTopito. Y Hiii Oyae
MpeACTaBiIeHa JIabopaTopis  €NEKTPOHIKH, TPOTOTHINIB, TPOTPAMHOTO  3a0e3MeueHHs W
MamurHoOyryBaHHsA. OJTHE MOXKHA CKa3aTH HAleBHO: LU(POBA PEBOJIOLIs IIe OUIbIIe MPOHUKAE B
OyIliBeJIbHY TaJTy3b 1 3MIHUTh apXITEKTypy 3aBTpamHboro aus [13 - 19].

BucHoBKM i nmepcnexkTHBA NMOAAIBINOI POOOTH MO AAHOMY HANMPSAMKY. 3acTocyBanHs 3D-
TEXHOJIOTH y CIIOJIYYeHHI 3 TPAIUIIHHUMU MaTepialaMH BIJKPHUBA€E MOXKIMBOCTI 3HWKEHHS BUTPAT
Ha BUPOOHMITBO. [loganbimmii po3BUTOK Ii€i TEXHOJIOTI] JO3BOJIMTH BUKOPUCTOBYBATH TPAHIIiiHI
Matepiaju palioHaIbHiIIe, BKIIFOYal0Yl BTOPHHHI PECYPCH Ta BiIHOBIIOBAHI JKEpeEa, 0 Mpu3Bee
70 3MEHLIEHHS BapTocTi MNpoekTiB. KpiM TOro, apromMaTuzauis 4YMCIEHHMX MpOLECIB Ta
BUKOPUCTAHHS POOOTIB JONMOMOXYTb CKOPOTUTH BUTpaTH Ha pobouy cuiy. HaliBaxiusimoro
NepeBarol0 BUKOpPUCTaHHA 3D-ipyky y BHUpPOOHMIITBI €JIEMEHTIB I1HTEP €pYy € MOXKIUBICTD
CTBOPIOBATH HAJCKJIAJHI apXiTeKTypH1 GOpMHU Ta IU3aiiH, AKi paHimie OyJ0 CKIAQAHO YH HAaBIThH
HEMOJKJIMBO peanizyBaTH. Jlu3aliHepu Ta apXITEKTOpPU MOXXYTh BTUIIOBaTH HaWCMUIMBIII i71€i Ta
CTBOPIOBATH OO0 €KTH, IO BIAMOBiJa€ yHIKaJIbHUM MOTpeOaM 3aMOBHHUKIB. A€ N7 YCIIIIHOTO
IMIIeMeHTalii 3a3Ha4eHO01 TeXHOJIOT1T TpeDa I11e BUPIIINTH TaKi 3aBAaHHS SIK:

— MOJIepHi3allisl TEXHOJIOTI 1epeBOOOPOOHOT MPOMHUCIIOBOCTI;

—  BIIPOBAJKEHHS JIEPEBHHU B MPOCKTYBaHHA 00'€KTIB apXiTEKTypH i MiCTOOYAyBaHHS;

— 3IiCHEHHs Iep:KaBHOI MIATPUMKHA BUPOOHUIITBA 3 TPATUIIIHHIX MaTepialiB;

— PO3MMPEHHsI 0a3W EKOJIOTTYHO OE3MEYHHMX JEPEB'SHUX MaMX apXiTEKTypHHX (GopM i
3aMiHa IJIaCTUKOBHX;

— TEepPEeOCMHCIICHHS 3aCTOCYBAaHHS JEPEBUHU i MMOIIYK HOBUX PIllIeHb;

— TmocTidHu# npodeciiiHuil po3BUTOK MeIaroriB Ta 3400yBayiB BUIIOi OCBITH YCiX piBHIB
[20].

Jlireparypa

[1] Tonxosceka, T. B., Maptuctok, H. A. 3acTocyBaHHs AepeBHHHU SIK cIOCIO rymaHi3arlii
Mmicbkoro cepenoBuima. URL: https://cyberleninka.ru/article/n/ primenenie-dereva-v-
arhitekture-kak-sposob-gumanizatsii-gorodskoy-sredy.

[2] Tropikosa, O. M., Canmiiep A. K. ApXiTeKTYpHO-TEXHOJIOT14HI 3aCO0M 3aXUCTY EKIMaxiB
Mopcbkux cyaeH // The current state of development of world science: characteristics and
features: collection of scientific papers "SCIENTIA" with Proceedings of the VII
International Scientific and Theoretical Conference, June 14, 2024. Lisbon, Portuguese
Republic: International Center of Scientific Research. P. 123 - 126. DOI
https://doi.org/10.36074/ scientia-14.06.2024.

269


https://idw-online.de/de/news660731
https://idw-online.de/de/news660731
https://idw-online.de/de/news660731
https://cyberleninka.ru/article/n/

[4]

[3]

[6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Scientific Problems Of Architecture And Urban Planning. 2025. Ne 3

TropikoBa, O. M., Carnnep A. K., 3aBap3a, [. O. BnpoBamkeHHsI BUMOT €proHOMIKH TIPH
NPOEKTYBaHHI KOMILJIEKCIB OpraHi3allii Ta ynpasiiHHSA TPaHCHOPTHUX MOTOKiB // Current
issues of science, prospects and challenges: collection of scientific papers "SCIENTIA"
with Proceedings of the VII International Scientific and Theoretical Conference, October
4, 2024. Sydney, Australia: International Center of Scientific Research. — P. 137 - 144.
DOI: https://doi.org/10.36074/scientia-04.10.2024.

Tiopikoa, O. M., Canmnep, A.K., 3aBap3a, [. O. ®opmyBaHHA HampsSIMKiB
aBTOMAaTH30BAaHOTO MPOEKTYBAaHHs 1HTEP'€PHHUX DIllIEHh TPOMAJICBKUX MPOCTOPIB CY/ICH

JUIS TPAHCTIOPTYBaHHS 3epHOBUX KynbTyp // Automation of Technological and Business
Processes. — 2024, - N 16 (3). - P. 8 - 94, DOLIL
https://doi.org/10.15673/atbp.v1613.2878.

Yopuux, M. M., II'saxoB, A. 1., TposHoB, A. B. O0poOka CKyIbNTypHUX BUPOOIB 3
nepesuan Ha Bepcrarax 3 UITY. URL: https://cyberleninka.ru/ article/n/obrabotka-
skulpturnyh-izdeliy-iz-drevesiny-na-stankah-s-chpu/ viewer.
3D print of wood - architecture of the future. URL: https://www.allplan.com/ blog/ 3d-
print-of-wood-architecture-of-the-future.
3D Printing with Wood May Be the Future of Wood Production. URL:
ttps://www.engineering.com/3d-printing-with-wood-may-be-the-future-of-wood-
production.

The Future Is Now: 3D Printed Houses Start To Be Inhabited in the Netherlands. URL:
https://www.archdaily.com/961135/the-future-is-now-3d-printed-houses-start-to-be-
inhabited-in-the-netherlands4.

Japanese joinery and 3D-printed wood waste combine to form The Warp pavilion. URL:
ttps://www.dezeen.com/2024/12/09/mitsubishi-jisho-design-the-warp-pavilion.
3D-printed walls added to abandoned wooden home to create Traditional House of the
Future. URL: ttps://www.dezeen.com/2023/05/10/traditional-house-future-john-lin-
lidia-ratoi-3d-printing-china.

3D-printed wood could start flat then twist into furniture as it dries. URL:
ttps://www.newscientist.com/article/2334808-3d-printed-wood-could-start-flat-then-
twist-into-furniture-as-it-dries.

Christopher Bierach, Alexsander Alberts Coelho, Michela Turrin, Serdar Asut,
Ulrich Knaack. Wood-based 3D printing: potential and limitation to 3D print building
elements with cellulose & lignin.

Yang J etal (2020) Cellulose, hemicellulose, lignin, and theirderivatives as multi-
components of bio-based feedstocks for3D printing. Carbohydr Polym 250:116881.
https://doi.org/10.1016/j.carbpol.2020.11688114.

Zarna C, Opedal MT, Echtermeyer AT, Chinga-Carrasco G(2021) Reinforcement ability
of lignocellulosic componentsin biocomposites and their 3D printed applications — a
review.Composites Part C: Open Access 6:100171.
https://doi.org/10.1016/j.jcomc.2021.10017116.

[15] Gauss C, Pickering KL, Muthe LP (2021) The use of cellu-lose in bio-derived formulations

[16]

[17]

for 3D/4D printing: a review.4:100113. https://doi.org/10.1016/j.jcomc.2021.10011317.
Couret L, Irle M, Belloncle C, Cathala B (2017) Extraction andcharacterization of
cellulose nanocrystals from post-consumerwood fiberboard waste. 24:2125-2137.
https://doi.org/10.1007/s10570-017-1252-7

Sridhar V, Park H (2020) Extraction of microfibrillar cellulosefrom waste paper by
NaOH/urethane aqueous system and itsutility in removal of lead from contaminated
water. Materials13:2850. https://doi.org/10.3390/mal13122850.

270


https://cyberleninka.ru/
https://www.allplan.com/%20blog/
https://www.archdaily.com/961135/the-future-is-now-3d-printed-houses-start-to-be-inhabited-in-the-netherlands
https://www.archdaily.com/961135/the-future-is-now-3d-printed-houses-start-to-be-inhabited-in-the-netherlands
https://www.dezeen.com/2024/12/09/mitsubishi-jisho-design-the-warp-pavilion/
https://www.dezeen.com/2023/05/10/traditional-house-future-john-lin-lidia-ratoi-3d-printing-china/
https://www.dezeen.com/2023/05/10/traditional-house-future-john-lin-lidia-ratoi-3d-printing-china/
https://doi.org/10.1016/j.jcomc.2021.10011317
https://doi.org/10.1007/s10570-017-1252-7

Scientific Problems Of Architecture And Urban Planning. 2025. Ne 3

[18] Hui Z, Yuan ZH, Long ZY, Wen WQ (2011) Reasearch of woodplastic composites
application based on fused deposition modelingtechnology. In: Proceedings of 2011
international conference onElectronic & Mechanical Engineering and information
technology,vol 3, pp 15601562

[19] Grigsby WIJ, Scott SM, Plowman-Holmes MI, Middlewood PG,Recabar K (2020)
Combination and processing keratin with ligninas biocomposite materials for additive
manufacturing technology.104:95-103. https://doi.org/10.1016/j.actbi0.2019.12.026

[20] Babauenko, M. B., Cangnep, A. K. ITligBumieHHs eeKTUBHOCTI B3a€MOIIT CTEHKXOIIEPiB
Ta MOpPCHKUX 3aknaaiB Bumoi ocBiTH // Education and science of today: intersectoral
issues and development of sciences: Collection of scientific papers "AOI'OX" with
Proceedings of the VI International Scientific and Practical Conference, Cambridge,
March 29, 2024. Cambridge-Vinnytsia: P.C. Publishing House & UKRLOGOS Group
LLC. —2024. - P. 82 - 84. DOI 10.36074/10gos-29.03.2024.019.

References

[1] Polkhovs'ka, T. V., Martysyuk, N. A. Zastosuvannya derevyny yak sposib hu-manizatsiyi
mis'koho seredovyshcha. URL: https://cyberleninka.ru/article/n/ primenenie-dereva-v-
arhitekture-kak-sposob-gumanizatsii-gorodskoy-sredy.

[2] Tyurikova, O. M., Sandler A. K. Arkhitekturno-tekhnolohichni zasoby zakhy-stu ekipazhiv
mors'kykh suden // The current state of development of world science: characteristics and
features: collection of scientific papers "SCIEN-TIA" with Proceedings of the VII
International Scientific and Theoretical Conference, June 14, 2024. Lisbon, Portuguese
Republic: International Cen-ter of Scientific Research. P. 123 - 126. DOI
https://doi.org/10.36074/ scientia-14.06.2024.

[3] Tyurikova, O. M., Sandler A. K., Zavarza, 1. O. Vprovadzhennya vymoh er-honomiky pry
proektuvanni kompleksiv orhanizatsiyi ta upravlinnya trans-portnykh potokiv // Current
issues of science, prospects and challenges: col-lection of scientific papers "SCIENTIA"
with Proceedings of the VII Interna-tional Scientific and Theoretical Conference, October
4, 2024. Sydney, Aus-tralia: International Center of Scientific Research. — R. 137 - 144.
DOI: https://doi.org/10.36074/scientia-04.10.2024.

[4] Tyurikova, O. M., Sandler, A.K., Zavarza, I. O. Formuvannya napryamkiv
avtomatyzovanoho proektuvannya inter'yernykh rishen’ hromads'kykh pros-toriv suden
dlya transportuvannya zernovykh kul'tur // Automation of Technological and Business
Processes. — 2024, - N 16 (3). - P 8 - 94, DOL
https://doi.org/10.15673/atbp.v1613.2878.

[5] Chornykh, M. M., P'yankov, A. 1., Troyanov, A. V. Obrobka skul’pturnykh vyrobiv z
derevyny na verstatakh z CHPU. URL: https://cyberleninka.ru/ article/n/obrabotka-
skulpturnyh-izdeliy-iz-drevesiny-na-stankah-s-chpu/ viewer.

[6] 3D print of wood - architecture of the future. URL: https://www.allplan.com/ blog/ 3d-
print-of-wood-architecture-of-the-future.

[71 3D Printing with Wood May Be the Future of Wood Production. URL:
ttps://www.engineering.com/3d-printing-with-wood-may-be-the-future-of-wood-
production.

[8] The Future Is Now: 3D Printed Houses Start To Be Inhabited in the Netherlands. URL:
https://www.archdaily.com/961135/the-future-is-now-3d-printed-houses-start-to-be-
inhabited-in-the-netherlands.

[9] Japanese joinery and 3D-printed wood waste combine to form The Warp pavilion. URL:
ttps://www.dezeen.com/2024/12/09/mitsubishi-jisho-design-the-warp-pavilion.

271


https://doi.org/10.15673/atbp.v16i3.2878

Scientific Problems Of Architecture And Urban Planning. 2025. Ne 3

[10] 3D-printed walls added to abandoned wooden home to create Traditional House of the
Future. URL: ttps://www.dezeen.com/2023/05/10/traditional-house-future-john-lin-
lidia-ratoi-3d-printing-china.

[11] 3D-printed wood could start flat then twist into furniture as it dries. URL:
ttps://www.newscientist.com/article/2334808-3d-printed-wood-could-start-flat-then-
twist-into-furniture-as-it-dries.

[12] Christopher Bierach, Alexsander Alberts Coelho, Michela Turrin, Serdar Asut, Ulrich
Knaack. Wood-based 3D printing: potential and limitation to 3D print building elements
with cellulose & lignin.

[13] Yang J et al (2020) Cellulose, hemicellulose, lignin, and theirderivatives as multi-
components of bio-based feedstocks for3D printing. Carbohydr Polym 250:116881.
https://doi.org/10.1016/j.carbpol.2020.11688114.

[14] Zarna C, Opedal MT, Echtermeyer AT, Chinga-Carrasco G(2021) Reinforcement ability
of lignocellulosic componentsin biocomposites and their 3D printed applications — a
review.Composites Part C: Open Access 6:100171.
https://doi.org/10.1016/j.jcomc.2021.10017116.

[15] Gauss C, Pickering KL, Muthe LP (2021) The use of cellu-lose in bio-derived
formulations for 3D/4D printing: a review.4:100113.
https://doi.org/10.1016/j.jcomc.2021.10011317.

[16] Couret L, Irle M, Belloncle C, Cathala B (2017) Extraction andcharacterization of
cellulose nanocrystals from post-consumerwood fiberboard waste. 24:2125-2137.
https://doi.org/10.1007/s10570-017-1252-7

[17] Sridhar V, Park H (2020) Extraction of microfibrillar cellulosefrom waste paper by
NaOH/urethane aqueous system and itsutility in removal of lead from contaminated
water. Materials13:2850. https://doi.org/10.3390/mal13122850.

[18] Hui Z, Yuan ZH, Long ZY, Wen WQ (2011) Reasearch of woodplastic composites
application based on fused deposition modelingtechnology. In: Proceedings of 2011
international conference onElectronic & Mechanical Engineering and information
technology,vol 3, pp 15601562

[19] Grigsby WIJ, Scott SM, Plowman-Holmes MI, Middlewood PG,Recabar K (2020)
Combination and processing keratin with ligninas biocomposite materials for additive
manufacturing technology.104:95-103. https://doi.org/10.1016/j.actbio.2019.12.026

[20] Babachenko, M. V., Sandler, A. K. Pidvyshchennya efektyvnosti vzayemodiyi
steykkholderiv ta mors'kykh zakladiv vyshchoyi osvity // Education and science of today:
intersectoral issues and development of sciences: Collection of sci-entific papers
"LOHOS" with Proceedings of the VI International Scientific and Practical Conference,
Cambridge, March 29, 2024. Cambridge-Vinnytsia: P.C. Publishing House &
UKRLOGOS Group LLC. —2024. — R. 82 - 84. DOI 10.36074/logos-29.03.2024.019.
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Abstract. The progress achieved in the areas of improving processing methods, the introduction
of bent and glued wood, and the use of biofire protection products have opened up new reserves of
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this material. The use of wood, especially valuable species, has helped to reveal the multifaceted
beauty of modern aesthetic and constructive solutions. Projects implemented in the world
convincingly demonstrate the possibility of forming unique comfortable spaces in budget financing
conditions. Taking this into account, it is natural to use natural materials and natural landscaping as
the most economical and comfortable solutions. Wood is associated with "warm" sensations during
visual and tactile contact - optical perception of the pattern of fibers activates the imagination,
touching the structure of the wood surface has a beneficial and calming effect on the emotional state
of a person. The main disadvantages of wood processing on CNC machines include significant capital
investments in equipment, the need to use expensive software products, a significant duration of
finishing, the complexity of creating a three-dimensional model, and the lack of product exclusivity.
The use of 3D technologies in combination with traditional materials opens up opportunities for
reducing production costs. One of the main tasks with which the introduction of the new technology
will be the development and modernization of existing and current technologies for the production
and manufacture of wood materials and products, so that they can be adapted or supplemented for 3D
printing. It is necessary to combine the development of wood materials, advanced robotics and
additive manufacturing processes, not to mention the development of new tools that will help them
develop sustainable wood-based composites that will be suitable for the production of medium- and
large-scale 3D printing. Further development of this technology will allow the use of traditional
materials more rationally, including secondary resources and renewable sources, which will lead to a
reduction in the cost of projects.

Keywords: wood, materials, design, 3D technologies.
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