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MMPOMUCJIOBI JUMOBI TPYEH — SIK IOTEHIIAJIGHAM APT OB’€KT

AHOTaIlis: y CTAaTTl PO3TISHYTO MPOOIEMHU MOB’A3aH1 13 €CTETUYHUMU SAKOCTAMU
apXITeKTYpU MPOMHUCIOBUX MIAMPUEMCTB, 30KpeMa BIUIMB HA HUX TaKOl 1HXKEHEPHOI
CHOpY.H, IK AMMOBI TpyOu. Ha mijictaBi BUBUEHHS MPAaKTUKKU OYyIBHUIITBA TUMOBHX
TpyO y CKJaal MPOMHUCIOBHX MIAMPUEMCTB Ta iX KOMIUICKCIB, TIOKAa3aHO 3HAYHUI
€CTEeTUYHUI BIUIMB, SKUA BOHHM 3[1MCHIOIOTh HA BI3yalbHI XapaKTEPUCTUKU
IpPOMHUCIOBOT  3a0ynoBH. BUBUEHHS CydacHUX MIIXOJIB A0 apXITEKTypHO-
KOHCTPYKTUBHHUX DIIIEHb AUMOBUX TPYO Ha 00’€KTax BUPOOHUYOTO MPU3HAUCHHS Ta
MICBHKOT 3a0y/I0BU, JO3BOJIMJIO 3pOOWMTH BHUCHOBOK IMPO HEOOXIAHICTH 301TBIICHHS
yBaru JI0 iX Bi3yaJlbHUX XapaKTEPUCTUK, Ta PO3LIMPEHHS MOIIYKY HOBUX OUIBII
BUpa3HUX 3 POPMAIBHOT TOYKHU 30pYy PILICHb.

Kitro4yoBi c0Ba: MpoOMHCIIOBI MiAMPUEMCTBA; MiChbKa 3a0yA0Ba; NUMOBI TPyOwu;
apXITEKTypHO-CTUIBOBI PUCH.

I[MocranoBka mpodaemu. IIpomMucnoBi nuMoOBI TpyOM 3 MNPUYMHH i1X
(GYHKIIIOHATBHUX OCOOJIMBOCTEH, SIK MPaBWJIO, € OAHMUMM 3 HAaWBHUIIUX CHOPYJ Ha

TEPUTOPIi MiAMPUEMCTB, X KOMIUIEKCIB, 3a0yz0BHu MicT. [Iporisaarounck 3 pi3HUX
BiJICTaHEH, 1HO1 Ay>KE BEJIUKHUX, TUMOBI TPYOH 4acTO CTAIOTh TOJIOBHUMH €JIEMEHTaMH
cuiiyeTy 3a0ynoBu, (OPMYIOYM 3arajlbHUN BUIJIAJ MPOMHUCIOBOI TEpUTOpii Ta
otoueHHsa. HemoctaTHe BpaxyBaHHs I[bOTO (DAKTy 3HUKY€E €CTETUYHI SIKOCT1 3a0y10BU
MIIIPUEMCTB, IX KOMIUIEKCIB Ta MICT B I[IJIOMY.

AHaJi3 ocTaHHIX Jaocjigxenb i myoaikauniil. [Ipomuciosiit apxiTekTypi
JAOCTITHUKH TOCTIHHO MPUIUISIIOTh yBary ik 1 BCbOMY apXiTeKTYpPHOMY CEpPEOBHIILY.
[luTaHHs e€CTETHKM apXITEKTypHOTO CEpeJOBHILNA PO3TJISHYTI B  poboTax
A.Il. Mappnepa, KO.M. €Bpeinosna, O.A. IInameHnIBKOi, O. Kpusopyuxo,
B.O. Tumoxina, H.M. Ille6ek, T.B. Manik ta iH., B.I. Tumodienka [1-4]. 3aranpny
1H(pOpMaIliI0 IPO Cy4acHI AUMAapl HAJAHO Y €JIEKTPOHHMUX BUAAHHAX [5—6]. [Iutanus
eKCIUTyaTallii Tpynd MPOMHUCIOBUX Tpy0 B yMOBax BITPOBOTO HaBaHTaKEHHS
po3risiHyTO 'y poboTi Ali Vasallo Belver, Alvaro Magdaleno, James Mark William
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Brownjohn, Antolin Lorenzana [7]. IlutanHa miaATpUMaHHS HAJIEKHOTO TEXHIYHOTO
CTaHy IUMapiB y 30HaX PEHOBAIlli MPOMHUCIOBUX TEPUTOPIH MigHATE y poO0TI Bryonny
Goodwin-Hawkins [8]. ¥V crarti Francisco J. Pallares, Salvador Ivorra, Luis Pallares,
Jose M. Adam mnpezacTaBieHO OIJIA] 3arajlbHOTO CTaHy JOCHTIKEHb MPOMHUCIOBUX
KaMm sHUX auMapiB [9]. OmiHKy cy4acHOro (hi3MYHOTO CTaHy LETJISTHUX JUMapiB IO
3HAXOJATHCS HAa TEPUTOPISX MPUIETIIUX J0 KUTIOBOI 3a0y/TI0BU PO3TIISIHYTO Y poOOTi
Joao M. Guedes, Valter Lopes, Bruno Quelhas, Alexandre Costa, Tiago ITharco and
Filipe Coelho [10]. [mxenepHi mUTaHHS TPOEKTYBAHHS Ta PO3PAXYHKY JUMOBHX TPYO
po3rsiHyTO y nociimkenHi Pagnini, L.C., Piccardo, G., Solari, G. Ta Wang, L., Fan, X
[11]. Ananizy iH)K€HEpPHHMX MUTaHb OE3MEYHO1 EKCIUTyaTallli BUCOKHX MPOMHUCIOBHUX
AMMOBHX TpyO mpucBsyeHa crartss Wang, L.; Fan, X. [12]. OcobauBocTi po3paxyHKy
napaMmeTpiB MeTaneBux TpyO BukiaaeHo y poooti C.V.Sivaramaprasad. Dr.S.Krishna
Rao, [13]. [Tutanns icTopii OymiBHUIITBA, OCOOIMBOCTEN €KCIUTyaTallii Ta TEXHOJIOT11
¢dapOyBaHHs TMMOBUX TPYO BUKJIaeHO y myOiikaiisx Ta Internet pecypcax [14 — 16].
OpaHak, TUTaHHS 30BHIIIHBOTO BUIJISAY Ta €CTETUKU MPOMUCIOBUX JAUMOBUX TPYO,
HE3BAXKAIOYM HA 1X CYTTEBHM BIUIMB Ha Bi3yallbHI XapaKTEPUCTUKU OKpPEMUX
HIAIPUEMCTB Ta LHIIMX IPOMUCIOBUX pailOHIB, HE MiAINMAaIOThCS 1 HE BUBYAIOTHCS B
J0CTaTHhOMY 00cCs31. PerenbHe BHBUEHHS Ta yBara J0 LbOTO THUILy MPOMHCIOBOT
OyIiBial [O3BOJIUTH PO3POOUTH MPHUHIMIIOBI MIAXOAM JAO IX apXITEKTypHO-
KOHCTPYKTUBHOTO BHPIIIEHHS 3 METOI0 TIABHIIEHHS €CTETUYHUX SKOCTEH
MIPOMUCIIOBOT Ta MICBbKO1 3a0y/10BH.

Metoro nyoOJikamii € momyk Ta po3poOka MPOMO3UIIN MO YIOCKOHAJIECHHIO
apXITEKTypHUX PIllIEHb TPOMUCIOBUX AUMOBUX TPYO 3 METOIO MIABHUILEHHS iX POl y
dbopmyBaHHI 00pa3HUX XaPAKTEPUCTHK CYYACHUX TMPOMUCIOBHX IMiJIPHEMCTB Ta
MICBKOi 3a0yJOBH B IUIOMY. 3aBIaHHS JIOCHIUKCHHS: aHali3 MPaKTUYHOTO Ta
HAyKOBOTO JIOCBITY NPOEKTYBaHHS Ta OyJIIBHMIITBA MPOMHCIOBUX AMMOBUX TpPYO,
OlIIHKA X BIUIMBY Ha 3arajbHi1 €CTETHUYHI SKOCTI MPOMHCIOBOI Ta MICbKOi 3a0y/10BH;
pO3poOKa 3araJlbHUX MPOMO3UIIN MO BUPIMIEHHIO JUMOBHX TPYO 3 ypaxyBaHHIM iX
(YHKI[IOHaJTbHO-KOHCTPYKTUBHUX 0cOOIMBOCTE. OO’ €KT TOCIIKEHHS: TPOMUCIIOBI
JTUMOBI TPYOW JUIsl Pi3HUX THUIMIB MiANPUEMCTB. [IpeaMeT MOCTimKEeHHs: eCTETUYHI
AKOCTI MPOMHUCJIOBUX JUMOBUX TpyO Ta iX BIUIMB Ha (POPMYBaHHS Bi3yaJIbHUX
XapaKTePUCTUK MPOMHUCIOBUX Ta MICbKUX TEPUTOPIH.

OcHoBHa 4actuHa. J[uMoBa Tpyba SK NPUCTPIM I BUIAJICHHSA TUMY 3
npumitieHHs 3’ iBuBcs npudiauzHo y XII cromiTri. [losiBa Ta po3BUTOK MPOMHCIOBOCTI
CIPUSIIU MOIIMPEHHIO JUMOBHUX TpyO Ha MiIMPHUEMCTBA, IO BIAOYJIOCS HANPHUKIHII
XVIII cromiTrs.

OO6'em BinBelneHHs ra3iB Ta JUMY Ha MPOMHUCIOBHUX MIANPUEMCTBAX Habararo
OUIbIIE HDK Yy KHUTIOBOMY CEKTOpi. ToMmy (hi3MUHI MapamMeTpu AUMAapiB TE€K 3HAYHO
ounprl. He 3Baxaroun Ha 11 y POMHUCIIOBOCTI 3aCTOCOBYBAJIM Ti K caMi OyiBesbHI
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MaTepiany, Mo 1 y moOyTOBUX Meyax - mepi 3a Bce meray. [lo mipi po3BUTKY
BUPOOHMIITB 3 BEIMKUMHU 0OCSTaMHU Ta30yTBOPEHHS Ta JUMY 3pocTana 1 morpeda y
OyZIBHUITBI OUTBIINX 3a PO3MipaMH TUMOBHUX TpyO. 3 4acoMm iX BHCOTa Ta po3Mipu
JOCATIM TakuxX (PI3MYHUX MapaMeTpiB, M0 TPyOM NEPETBOPUIIMCS HA CIIpaBXHI
BUTBOPHU 1HKEHEPHOTO MUCTELITBA OY/IIBHUIITBA 3 LIETJIH.

Pa3zoMm i3 OyniBelbHUMHU MaTepiajioM — LErow, y OyIiBHUITBO MPOMHUCIOBUX
AUMOBHX TpyO MNpuHNUIM 1 mpuiloMu iX 03100J€HHS, $KI 3aCTOCOBYBAJIH IMpPH
OyIIBHHUIITBI MOOYTOBUX AuMapiB. /[0 Takux mpuiioMiB MOKHA BITHECTH 037100JICHHS
BEPXIBKU TPYOHU y BUIJISIL MOSICKIB Ta MUIICTP, SIKI YTBOPIOIOTH TaK 3BaHUN OTOJIOBOK.
Ha nmepminx etamax Oy1iBHULITBAa MPOMUCIIOBUX TPYO 1ie cebe BUTIpaBaoByBaio. Tpyou
MaJM 3aBEpUICHUM BUIJIAJ, BiHUAlOYa 4YacTHHA BHUIVIsaida OUIBII HACHUYEHOIO
JeTaSIMH, Bi3yanbHOI iH(GoOpMarlii Oysio OiIbIle, 10 JaBajio 3arajbHUNA MO3UTHBHHM
edpext. Burisn numoBux TpyO CBITYMB MPO yBary MpO€EKTYBaJIbHUKIB JO €CTETUYHHUX
NUTaHb TMOB’SI3aHUX 3 JaHuM TunoM coopyaud (puc. 1). Takuit miaxia
BUKOPHCTOBYBABCS JJOCTaTHHO JIOBrO, HaBITh TOMl, KOJU TPyOM HaOyJIu BEIMKHUX
PO3MIpiB Ta BUCOTH.

3romoM, TEHIEHIS /A0 3pOCTaHHS BHUCOTH LEMVIAHUX MPOMHCIOBUX TpYO,
npu3Bena 0 TOro, 1o 03700JieHa BiHUaloya 4acTHHA TPyOu (OroJioBOK) IepecTana
YITKO CIPUMMATHUCS 30pOM JIIOJMHH, SIKa 3HAXOJUThCS BHU3Y, Ha 3emJil. O3100110BaTH
HEeNISIHY TpyOy TpaIuliMHUMH 3ac00aMH JIEKOPYBaHHS CTAlI0 HEJAOPEYHHM. Tomy,
03/100JIEHHS Y BUTJISIII JEKOPATUBHOI KJIaJKU BIHYAIOYOI YACTHUHU TPYOH MOCTYIIOBO
3HHKJIO 13 MPAKTUKU Oy IIBHUIITBA TaKOi criopyau (puc. 2).

Puc. 1. OronoBoK 1ETIIIHOT TPOMHKCIIOBOT Puc. 2. JIpiOGHi aeTam BiACYTHI Ha BIHYAIOUHI
TpyOu 3 NpiOHUMU JAeTATIMH [5] YaCTHUHI LETJISTHOI MPOMUCIIOBOI TPyOH BETUKOT

BUCOTH [16]
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[To30aBUBIIKCH JIEKOPATUBHOI KJIAJKKM BEPXIBKHM, IMLETJsSHI JIUMOBI TpyOH
NEPETBOPUIIUCS HA OO0’€KTH 3 TIaJAKUMHU, Oe3 JeKopy MOBEepxHsSMU. B okxpemux
BUIIJKaX, 3 METOI 3MIIIHEHHS KOHCTPYKUIi TpyOM, HA HHUX 3 SIBJISUIMCS METaJieBl
KUIBIIEBI CTSDKKU (OaHmaxi), sKi JOJaBaJIM JO iX 30BHINIHBOTO BHUIJISAY IEBHOI
1H(QOPMATHUBHOCTI, BHOCSYM METPHUYHI YJICHYBaHHS IO BepTukami (puc. 2). Xouda B
I[IJIOMY, 30BHIIIHIA BUIJISA MPOMMCIOBUX IEMISIHUX TPYO 1 CHpaBisSB Bpa)KCHHS
MIIIHOCTI Ta HEMOXMTHOCTI, BCE X JpiOHA Bi3yajbHa CTPYKTypa LETJISTHOI KJIaJIKK
NOPOKyBaJla BITUYTTS MOXJIMBOI pyiHAIlT, «PO3CUMIAHHS HA OKPEMI LETJIMHU.

3 yacoMm, TEXHIYHUN IPOTrpec MPU3BIB 0 MOMIMPEHHS Oy I1BHUIITBA TPOMUCIOBHUX
TpyO 13 3a11300€TOHY Ta MeTaly. 30BHIIIHIM BUTIIAA TPYO CyTTEBO 3MIHUBCS, TaK SIK
BijioOpaXkaB BJIACTUBOCTI 1HIIMX OyAiBEIbLHUX MaTepialiiB - 3aji300€TOHY Ta METaly.
I'pyba dakTypa MOHOJITHOrO 3ali300€TOHY Hajajla MPOMHCIOBUM TpyOam
OpyTaJIbHOCTI, ajie 1 BOJHOYAC MOHYMEHTAILHOCTI (pHC. 3). 30UIbIICHHS BUCOTH TPYO
noTpedyBano 1 OuIbIIe yBaru MPUAUIATH iX CTIMKOCTI, piBHOBa3i. lle mocsranock
30UIBIICHHSAM AlaMeTpy TpyOu y i HkHiM yacTuH1. TpyOa HabyBaia BUTHYTOI hopMuU
3 PO3LIUPEHHAM 10 HU3y. [loBepxHs MOABIMHOI KPUBU3HHM YTBOPIOE XapaKTEPHUU
MJIACTUYHUM CUITyeT TPYyOHu.

VY Bunajaky, kot OyJayeThCs OJTHA OKpema TpyOa 3 MeTally, TO BUHHKAE moTpeda
il MATPUMKH KOPCTKUMHU KOHCTPYKTUBHUMU €JIeMEHTaMU. TakuMH eJeMeHTaMH Hai
YacTillle CTaloTh MeTajieBl MpoKaTHI Mpodiil 3’€qHaHl Y TIPOCTOPOBY KOPCTKY
KOHCTPYKIIi0. |HKOJIM, BUCOTAa METalIeBOi TpyOu MoOke OyTH TaKor, IO MOTPiOHO
MpUHAMAaTH TOAATKOBI 3aX0H JUIsl ii yTPUMaHHA Yy BEPTUKAJILHOMY TOJIOXKEeHH] (puc. 4).
SIK1110 KOPCTKOI MATPUMYIOHYOT KOHCTPYKIIIT HE BUCTavae AJis cTabui3alii TpyOou, ToAl
BJIAIOTHCS I1I€ JIO JOJAATKOBHX 3aXOJlIB — PO3TSIKOK y Tmpoctopi. [ligTpumytroua
MIPOCTOPOBA METaJIeBa KOHCTPYKI[ISl MOKE OTPUMATH PO3IMIMPEHHS Y HUXKHIA YaCTHHI 1
TaKMM YHMHOM 30UIBIIUTHA CBOIO MIATPUMYIOUY 3AAaTHICTh. Taka KOHCTPYKIIS J0JA€
3arajJbHOMY BUTJIALy IPOMHUCIOBOI TpyOH AMHAMI3MY 1 Bi3yaJbHOI CKJIQHOCTI. A II€,
B CBOIO Uepry, poOUTH ii OrJisi]1 OUIbII IIKaBUM, OTIOCEPEKOBAHO MOB’SI3y04H ii 00pa3
13 BUJATHOIO 1HXXEHEpHOIO criopynoro — Efideneroro Bexero y [apuxki.

MertasneBi TpyOM BUKOHYIOTHCS TOHIIMMHM 32 IETVISIHI UM 3aj11300€TOHHI 1 TOMY
BUTJIAJIAIOTh CTPYHKIIIUMH, JermuMu. Bara wMeraneBux TpyO, MOPIBHSHO 13
LHETJISHUMHM  Ta 3alli300€TOHHUMH, HabaraTo MeEHIIa, TOMYy OOKOBE BITPOBE
HAaBAHTAXKEHHS MEXe iX nepeknHyTu. Kpim Toro, 4acto CriBBIJHOIIECHHS iX 1aMETpy
70 BHCOTH Take, 110 BOHU MNOTPEOYIOTh MIATPUMKH IHIIUMH KOHCTPYKTUBHUMH
enemeHTamMu. Kinbka MoB’A3aHUX MIXK COOOI0 METaeBUX TPYyO MOXKYThb YTBOPHUTH
rpyny, ska O0yJe CTaJor 10 BITPOBOIO HABAHTAXKEHHSI, SIK TOJIOBHOI pyHHYIOYOi CHJIH.

S0 oMHOYHI TPyOU CHPABIISIIOTH BPAKEHHSI CBOEI0 BUCOTOIO Ta POPMOIO, TO
JeKUIbKa OJM3bKO PO3TAIIOBAHUX TPYO CTBOPIOIOTH €(PEKT IIIIBLHOI TPYIU CHOPYI,
MPUBHOCSYM Y 3arajJbHUN BUTJISIL POMHUCIOBOIO KOMILUIEKCY BIOPSAKOBAHICTb.
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Puc. 3. JlumoBa Tpy6a 3 MOHOJIITHOTO Puc. 4. MetaneBa Tpy0a sika miATpUMY€ETHCS

3ami300eTony [16] YKOPCTKOIO TIPOCTOPOBOIO KOHCTPYKIIi€O [16]

TpyOu copmoBaHi y rpyIy 3riIHO BUMOTraM T€XHOJIOT1i BUPOOHUIITBA JIOAAIOTh
30BHINTHBOMY BUTJIAY MIANPUEMCTBA KOMIO3HUIIIMHOT BIOPSIKOBAHOCTI, METPUYHOT
pIBHOBAarv, TaKUM YMHOM BHUKOHYIOUM 3arajibHy 00’ €IHYIOUy pOJib Y KOMITO3MILI.
Oco05MBO 3pocTae poJb rpynu TpyO KOJIM BOHU MalOTh BUPAa3HUH, MPUMITHUM BUTIISIA
3a paxXyHOK METAJIEBOTO OJIUCKY.

I'pyna 3 nekiabkox TpyO mpu MEBHOMY pO3TalllyBaHH1 y 320y 10B1, HaBITh Oy Iy4n
OTOYEHOI0 0araTOMOBEpPXOBUMH OyIWHKaMH, TIEPEKOHJIMBO BHUKOHYE  pOJIb
KOMOO3UIIWHOT JIOMIHAHTH.

B neBHuUx MICTOOYAIBHUX yMOBax, TPyOM MPOMUCIIOBHX IIJANPUEMCTB CTAIOTh
MepeIHIM TIJIaHOM MIChKOI 3a0yJ0BH, 0€3MOCEepeHhO BIUIMBAIOYM Ha 1i €CTECTHUYHI
SKOCTI. B 1IMX yMOBaxX BaXKJIMBUMHM CTAIOTh BC1 CKJIa/I0B1 TaKUX 00’ €KTIB OYy/IIBHUIITBA!
BHCOTa, popma, OyAiBeTbLHUI MaTepiaj, KOJip Ta 1HIII.

OxpeMo ciiJi BIA3HAYUTH POJIb KOJILOPY IIPpH POPMYBaHHI 30BHIIIHHOTO BUTIISTY
MIPOMHUCIIOBUX TpyO. BpaxoBytoun 3HaYHYy BHCOTY IIUX CHOPY. iX POOJIATH JOCTATHHO
MOMITHUMHU y mpoctopi. lle 3axogm Oes3nexku sKi HEOOXiAHI i 3amoOiraHHs
31TKHEHHIO 3 TPyOOIO JTaIbHUX amapaTiB. SIK ImpaBUIIO BEpXiBKY (OT0OJIOBOK) TpyOu
(GapOy1oTh y TOMITHMM YEPBOHMM KOJIp. A I OLIBIIOI JIEBOCTI I[LOTO 3aX0y
(hapOyI0Th y BUTJISI CMYT Y€PBOHOTO KOJIbOPY 1 1HIIN YacTUHU TpyOu (puc. 5). s
KpaIlloro CIpUNHATTS CMYT, Y4EPBOHI CMYTH YepryroTh 13 O11uMu (puc. 6).
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Puc. 5. Iligkpecneni KompbOpoM MeTalieBl Tpyoun Puc. 6. Hanecenns yepBoHUX Ta 011X
paiioHHOI KOTEbHI, BUKOHYIOTh POJIb MOTIEePEHKYBATBHAX CMYT Ha TOBEPXHIO
JIOKAJIbHUX JOMIHAHT [16] TpyOu [16]

BizyanbHi  XapakKTepUCTHUKU  Cy4aCHHUX MPOMHCIOBUX  JUMOBHX  TpYyO
chopMyBallCsl HE CTUIBKM B pe3yibTaTl iX €CTETUYHOI MPOPOOKH, CKUIBKH Mif
BIUIMBOM 1HXKEHEPHUX Ta eKCIUTyaTamiiHux BUMOr Ta (akTopiB. Hacmigkom 1poro
CTaJIO HEJOBUKOPUCTaHHS iX KOMIIO3ULIMHO-€CTETUYHOrO0 TMOTEHLIATy  JJis
MOKPAIICHHS 30BHIIIHBOIO BUTJISALY MPOMHUCIOBUX MIANPUEMCTB, MPOMUCIOBUX 30H
Ta Micbkoi 3a0ynoBu B 1uiomy. A Ttaki Oyaiemi sk TEILl 3naxomsuuchk moOmau3y
YKUTJI0BOT 3a0yI0BU 1 MaIOUYM BUCOKI IUMOB1 TPYyOH ISl BIIBOY MPOYKTIB 3rOPSIHHS,
CYTTEBO BILIMBAIOTh HAa apX1TEKTYPHO-KOMITO3UIIIMHI SKOCT1 )KUTIIOBOI 320y I0BH.

CyuacHui MIAXiJ 10 MPOEKTYBAHHS IMPOMHUCIOBUX JIUMOBHUX TpPyO 3HAYHOIO
MIpOI0 ITHOPYE MOIIYK HOBHUX I1HXXEHEPHO-KOMITO3UIIMHUX Ta €CTETUYHHUX PIIICHb
bOTO BUJY CHOpPYJA. XO4Ya Ha MEpIIuX eTanax po3BUTKY OYyIIBHHUIITBA TPYyO TakuM
MMUTAaHHAM OPUAUBUIOCH O1IbIIE yBard. ICHyIOUMii MOTJISIT Ha apXiTeKTYpy HE BIAKUIAE
HalpaloBaHHS TOMEPEIHIX €MoX B Tally3l €CTETHKH apXiTeKTypHoi (opmu Ta
KoMMo3ullii. Ayie Tenep Bce BiAOYBAEThCSA 3 YpaxyBaHHSIM MOXKJIMBOCTEH CydacHOT
TEeXHIKH, MaTepiaiaiB Ta GopMalIbHOTO SI3UKY MOCTIHAYCTpiadbHOI enoxu. [IpakTuka
CBI/IUYUTH, IO CYYACHIN apXITEKTypi HE MPOTUPIYUTH TAKU KOMIO3ULIMHUN MpUiioM
AK JIEKOPYBaHHS (POPMU MIIACTUYHUMHU 3aCO0aMH Ta KOJIbOPOM.

CBiTOBa NpaKkTUKa HaJla€ MPUKIIAIA 30UIBIICHHS yBard A0 1HXXCHEPHUX CIIOPY]
Ta 00’€KTIB Kl B CHJIy CBO€i (PyHKIIIOHAJIbHOI crienudiku Ta (Pi3MUHUX MapameTpiB
MIPUBEPTAIOTh yBary 1 CTalOTh KOMIIO3UIIMHUMU akieHTaMu. Tak y mictax Kuraro
OalraM OYMCTKU MOBITPS BiJl MPOMUCIIOBOTO 3a0pyAHEHHS, SIKI pO3TallOBaHl cepen
MICBKO1 3a0yJI0BH, HAJAI0Th HEOPAMHAPHOTO, TOMITHOTO BUTJISIY MEPETBOPIOIOYH 1X
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Ha CBOEPI1IHI aOCTPaKTHI CKYJIBITYPHU. Y TIEBHUX BUIAJIKAX apXITEKTOPH Ta JU3aHEPH
HAJal0Th IHXKEHEPHUM CIOpyJaM CHUMBOJIYHOIO 3HA4YeHHs. BIiACyTHICTH AuMY Ta
guctoTa nodapOoBaHuX y OUIMI KOJIIp MacMBHUX METaJIeBUX TPYO CKJIadalbHOTO
3aBofy enekTpomoOLTiB pipmu Volkswagen y I'epmanii CHMBOJII3YIOTh PO AOAMIHMBE
CTaBJICHHS! BUPOOHUKA 10 IPUPOJHOTO CEpeIOBUIIIA.

[Tonryku HOBHX apXITEKTYPHO-KOMIO3UI[IHHUX pIIIEHb TPOMUCIOBUX JTUMOBUX
TpyO MOTPIOHO BECTHU 3 ypaXyBaHHSM BCIX THX 0OMEXEHb K1 HAKJIaIat0Th Ha el THUII
CIIOPYJIM TEXHIYHI BUMOTM Ta HopMmaTuBH. OJHaK Taki OOMEXEHHsS HIKOJM He
CTPUMYBAJIU MOIIYKY HOBUX PIIlI€Hb, & YACTO HABIAKHU CIPUSIIH iM.

@OyYHKI[I0HATBHO-TIPOCTOPOBA CTPYKTypa METAJIEBOI IMPOMUCIOBOI TpyOu 3
MIATPUMYIOUYMM KapKacOM CKJIAJA€ThCs 3 IBOX OCHOBHUX €JIEMEHTIB: 0€310CcepeIHbO
TpyOW ISl BiJIBOJY Ta3iB YW JUMY Ta MIATPUMYOYOi KOHCTpykKii. Lli ckiamoBi
($hopMyIOTh OCHOBHI 00pa3H1 XapaKTEpUCTUKU CTIOPYAu. KOHCTpYKTUBHE BUPIIICHHS
UX CKJIAJOBUX Ta I1X KOMIIO3HMIIIiHA B3a€MO/Is BU3HAYAIOTh E€CTETUYHI SKOCTI
MIPOMUCIIOBOT TPYOH.

HeoOxigHicTh 3a0e3meYuTy MIBUAKUNA pyX Ta3iB y TpyOi moTpedye yBaKHOTO
CTaBJICHHS J10 MOITYKiB ii hopmu. Caijl BII3HAYXTH, 110 KBaAPATHI y TIJIaH1 TpyOu Oyiiu
JIOCTaTHBO MOIIMPEHUMH Y MUHYJIOMY. To 6 To, Taka opma TpyOu HEe YCKIaJHIOE Ti
ekcrutyaraiii. MeTajieBl TpyOu, sIK IpaBUJIO, MAlOTh TJIaJKl MOBEPXHI 1 TOMY €
npuBabIUBUM 00’ €KTOM 11 (hapOyBaHHS Ta PO3MHUCY Kapo- Ta aTMOCHEPOCTINKUMU
(dhapbamu. Skio MetanaeBa Tpydoa HE Ma€e MIATPUMYIOUOT KOHCTPYKIIii, TO ii TOBEPXHIO
noOpe BHUJIHO 1 BOHAa MOXe€ OyTH BHUKOpPUCTaHa JJisi HaHECEHHS 300pakKeHHs,
KOJILOPOBOI KOMMO3MIIIi ToIo. be3nid miaxoiB A0 CTHIIO Ta KOJbOPY PO3MHUCY Ha
MOBEPXHAX MPOMHUCIOBUX TPYO JArOTh MOKJIMBICTH MEPETBOPUTH iX HA TIOMITHUU B
apXITEeKTYpHOMY CepeloBHILI apT 00’ekT (puc. 7 a). Jpyra ckiagoBa mpoOMHUCIOBOI
TpyOU — MIATPUMYIOYa KOHCTPYKIliS, Ma€ 1HIIMA MOTEHIaN, KU MOB’A3aHuM 3 11
MIPOCTOPOBOIO CTPYKTYpOr0. BHKOpPUCTaHHS TPOCTOPOBOI KOHCTPYKINI 3 Pi3HOIO
(GbopMOI0 YapyHOK JI03BOJISIE 3HAYHO YPI3HOMAHITHUTU BUIJIA JUMOBHX TpyO
(puc. 7 6). Kpim Toro, BupillleHHs 3a7ayi MO MOUIYKY HOBUX (POPMAJIbHUX PIIICHb
MPOMHUCIIOBUX TPyO MOXKIMBE 3a PaXyHOK PO3IIUPEHHS KOHCTPYKTHBHHX CXEM 3
PI3HMMH Bi3yaJlbHUMH XapakTepucThukamu (puc. 7 B). IliaTpumyroua KOHCTPYKIIis
MOXe OyTH BHpIIIEHa Yy TI€BHOMY apXITEKTYpHOMY CTHJII, HalpUKJIaja
JIEKOHCTPYKTHUBI3M (pHUC. 7 T).

TakuM 4YMHOM JO OCHOBHUX HANpPSIMKIB TOIIYKY HOBUX (POPMalbHUX PIlI€Hb
MIPOMMCIIOBUX TUMOBUX TpPyO Ta ypi3HOMAHITHEHHS iX BHUIVIAY MOXHA BIJHECTH:
OUIBII I[IMPOKE BUKOPUCTAHHS KOJBOPY; PO3IMIMPEHHS THUINB KOHCTPYKIIN IS
MIATPUMKUA METaleBUX TPYyO; PO3MIMPEHHS HOMEHKJIATYypu OYIIBEIbHUX MaTepialliB
JIJI 1X BO3BEJICHHS.
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N ) |

]

a. Po3mnuc moBepxHi 0. lonaBanus B. YTpuMytoua r. Bupimenns
TpyOH €JIEMEHTIB KapKacy 0  KOHCTPYKIIisl TpPyOu y M ITPUMYOYOT
M ITPUMYOYOT BUTJISAI (haxBEPKOBOL KOHCTPYKIIIT Y
KOHCTPYKIIiT 000JI0HKH apXITEeKTYpHOMY CTHIII
«IIEKOHCTPYKTHUBIZM)»

Puc. 7. Hanpsimku Ta mpuitoMu HalaHHS TIPOMHUCIIOBUM TPyOaM O1IBIIOT0 Pi3HOMAHITTS Ta

1HIMB1TyaJIbHOCT1 [aBTOPChKA MPOTO3HIIis |

BucnoBkmu. /[umapi iCHYIOTh BXK€ JOCTaTHHO JABHO 1 3a IIi YacH 3MIHUBCS HE
CTUIBKA MPUHIUI iX PoOOOTH, CKUIbKA po3Mipu. OcoOJMBO 1€ CTOCY€EThCA
MIPOMUCTIOBUX TPyO. BOHU NOCATIM BUCOTH y COTHI METPIB 1 CTaIM YHIKAJIbHUMU
1H)KeHepHUMH 00’ ekTamMu. Benuki po3mipu NpOMHUCIOBUX TPYO MEPETBOPIIIM iX Ha
BAXJIMBI y BI3yaJbHOMY IUJIaHI eJieMeHTH 3a0ynoBu. [IpomwuciioBi guMoBi TpyOu €
CHOpyJlaM{ 3JaTHUMH 3HAYHO BIUIMBATH Ha €CTETHYHI SKOCTI SK MPOMHCIOBHX
MIIOPUEMCTB, TaK 1 Ha apxITeKTypHE cepenoBuile BiuioMy. OJHak, yBara
apXiTEeKTOpIB Ta JU3aliHEpIiB JI0 I[OTO THUIIYy CIOPYJ SBHO HEJOCTATHS.
[TinTBEpIKEHHSIM IILOMY € THITIOYE OJHOMAHITTA iX BUTIsAAy. Lle He cmpaBemnuBo,
BpPaxXOBYIOUH 1X 00pa3HO-KOMITO3UIIIHHUN MOTEHIlIA B apXiTEKTYPHOMY CEPEIOBHIII.
301JIbIIIEHHS YBaru apXiTeKTOPiB Ta JU3aMHEPIB JO [HOTO TUITY POMUCIIOBOI CIOPY AU
Oylne COpusTH 3arajJlbHOMy MIiABUINEHHIO €CTETUYHHMX SIKOCTeH 3a0yJa0BH
MIPOMUCIIOBUX MIJMPUEMCTB, X KOMIIJIEKCIB Ta BCHOT'O apXITEKTYPHOTO CEPEAOBUIIIA.
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Industrial chimneys — as a potential art object

Industrial chimneys, due to their functional features, are usually one of the highest
structures on the territory of enterprises and their complexes. Viewed from different
distances, sometimes very large, chimneys often become the main elements of the
silhouette of the building, forming the general appearance of the industrial area and
areas of urban development. Insufficient consideration of this fact reduces the aesthetic
quality of the construction of enterprises, their complexes and cities as a whole.
Together with the building material - brick, the techniques of their decoration, which
were used in the construction of domestic chimneys, came into the construction of
industrial chimneys. Such techniques include the decoration of the top of the pipe in
the form of belts and pilasters, creating the so-called crown. The appearance of the
chimneys testified to the designers' attention to aesthetic issues related to this type of
construction. Over time, technical progress in construction led to the spread of the
construction of industrial pipes from reinforced concrete and metal. The appearance of
the pipes changed significantly, as they reflected the properties of other building
materials: reinforced concrete and metal. The rough texture of monolithic reinforced
concrete gave industrial pipes brutality, but at the same time monumentality (Fig. 3).
If single pipes make an impression with their height and shape, then several closely
located pipes create the effect of a dense group of structures, bringing order to the
general appearance of the industrial complex.

Pipes formed into a group according to the requirements of the production
technology add compositional orderliness and metrical balance to the appearance of
the enterprise, thus performing a general unifying role in the composition. The role of
a group of pipes especially increases when they have a distinct, remarkable appearance
due to the metallic shine. A group of several pipes at a certain location in the building,
even being surrounded by high-rise buildings, convincingly fulfills the role of a
compositional dominant. In certain urban planning conditions, pipes of industrial
enterprises become the foreground of urban development, directly influencing its
aesthetic qualities. In these conditions, all components of such construction objects
become important: height, shape, building material, color, and others. The visual
characteristics of modern industrial chimneys were formed not so much as a result of
their aesthetic design, but under the influence of engineering and operational
requirements and factors. The consequence of this was the underutilization of their
compositional and aesthetic potential for improving the appearance of industrial
enterprises and zones.
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The modern approach to the design of industrial chimneys has largely lost interest
in the search for new engineering-compositional and aesthetic solutions for this type
of engineering structures. Although at the first stages of the development of pipe
construction, more attention was paid to such issues.

The functional-spatial structure of a metal industrial pipe with a supporting frame
consists of two main elements: the pipe itself for the removal of gases or smoke and
the supporting structure. These components form the main visual characteristics of the
building. The constructive solution of these components and their compositional
interaction determine the aesthetic qualities of an industrial pipe.

If the metal pipe does not have a supporting structure, then its surface is clearly
visible and it can be used to apply an image, color composition, etc. Many approaches
to the style and color of painting on the surfaces of industrial pipes will make it possible
to turn them into an art object noticeable in the architectural environment (Fig. 7a). The
second component of the industrial pipe — the supporting structure, has another
potential, which is related to its spatial structure. The use of a spatial structure with
different shapes of cells allows you to significantly diversify the appearance of
chimneys (Fig. 7b). In addition, solving the problem of finding new formal solutions
for industrial pipes is possible due to the expansion of structural schemes with different
visual characteristics (Fig. 7c). The supporting structure can be decided in a certain
architectural style, for example, deconstructivism (Fig. 7d).

Thus, the main areas of search for new formal solutions for industrial smoke pipes
and diversification of their appearance can be attributed to: wider use of color;
expanding the types of structures to support metal pipes; expansion of the nomenclature
of building materials.

Conclusions. Chimneys have existed for a long time, and during these times, not
so much the principle of their operation, but the dimensions, have changed. This
especially applies to industrial pipes. They reached a height of hundreds of meters and
became unique engineering objects. The large size of industrial pipes turned them into
visually important building elements. Industrial chimneys are structures capable of
significantly influencing the aesthetic qualities of both industrial enterprises and the
architectural environment. However, the attention of architects and designers to this
type of construction is clearly insufficient. This is confirmed by the depressing
monotony of their appearance. This is not fair, considering their visual and
compositional potential in the architectural environment. Increasing the attention of
architects and designers to this type of industrial building will contribute to the general
improvement of the aesthetic qualities of the construction of industrial enterprises, their
complexes and the entire architectural environment.

Keywords: industrial enterprises; urban buildings; chimneys; architectural and
stylistic features.
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