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E®EKTHUBHI KOHCTPYKIUI IPOEKTY
CTAJIEBOI BAIIITU

Haseoeno nosi echexkmueni cmanegi KoHcmpykyii Oauimu KOMNIEKCHO20 3ACMOCYB8AHHS,
20I06HI nepesazu AKUX NOJA2AIOMb ) 1e2KOCMmi, MIYHOCMI, eKOHOMIYHOCMI, HAOIUHOCMI,
306HIWHII ecmemuYHOCmi ma 008208IYHOCMI. 3aNPONOHOBAHO CYYACHI MUNU nepepizig:
Kopobuacmi, ewymi, npoginvosani, nepgoposani. I[IponoHyemvcsi  GUKOPUCTNAHHSL
HO8UX munieé obpucie ¢epm i apounux pewimox. [100aHO KOHCMPYKYIIO KOMNIEKCHO2O
3aCMOCY8aHHA,  HA  6UMO2Y  3AMOBHUKA, AK  NpOMUCIo8e, maxK 1  YUBLIbHE.
3anpononosano Oinbut payioHAIbHO BUKOPUCMOBY8amMU Npocmip Oyoieni. 3asHaueno OesKi
NUMAHHA BUCOMOGNEHHS APOK MAd MOHMAMNCY Hecyuyux Koncmpykyit. Posenanymo Oexinoka
8apiaHmieé Hecyyux KOHCMPYKYIL [ NOKpUmms 3aledHCHO 68i0 NPUSHAYEHHs CHOpYOuU.
Ilpuoineno yeazy 3HUINCEHHIO MeMANOEMHOCMI U NIOBUWEHHIO eKOJIO2IUHUX B]1ACMUBOCel
oyoieni. Ilooano 3acanvHy cxemy pO3MAULYBAHHS KOHCMPYKYIL 1 6i0N0GIOHI nepepisu.
Poszenanymo odesxi koncmpykmuseHi ocobiusocmi maxoi KOHCmMpYKYii.

Knrouoei cnosa: cmanesa gpepma, xopobuacmuii nepepis, bawma.
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E®POEKTUBHBIE KOHCTPYKIIMU IPOEKTA
CTAJIbHOM BAIIIHU

Ilpeocmasnenvt Hogvle dhghekmusHble cmanbHble KOHCMPYKYUU OAUIHU KOMNIEKCHO20
NpUMeHeHUs, 2Nla6Hble NpeuUMyWecmsea KOmopblX COCMOSAM 6 JNe2KOCmU, NPOYHOCMU,
IKOHOMUUHOCMU, — HAOEHCHOCMU,  GHEWHell  ICMEeMmUYHOCmU U 00J208EYHOCHIU.
IIpumenenvl cospemeHHble mMunvl ceyeHul: Kopoduamuvle, 2Hymvle, NpOPUIUPOBAHHDLE,
nepgopuposannsie. Ilpednodxceno ucnonb3o8anue HO8bIX MUNOE OUEPMAHUS PepM U APOUHBIX
peuwtemok. Ilpeocmagneno KOHCMPYKYUIO KOMNIEKCHO20 NPUMEHEHUs, no mpedo8anuio
3aKa34uKa, Kaxk nPOMblULIEHHO20, MaK u ooujecmseennozo. Ilpeonosceno 6onee payuonaibHo
UCNnoIbL308aMb NPOCMPAncmeo 30anus. Ommedensbl HeKOmMopbvle BONPOCHL U32OMOBILEHUS. APOK
U MOHmMadxMca Hecywux KOHCmpyKyuu. Paccmompeno HecKoIbKo 6apuaHmos Hecyujux
KOHCMPYKYULL U NOKPbIMUS 8 3A8UCUMOCTNU OM HASHAYEHUs. COOPYICeHUs. Yoeneno eHumanue
CHUDICEHUIO MEMANI0eMKOCIMU U  NOBLIUEHUIO IKOIO2UYECKUX XAPAKMEePUCMUK 30aHUsL.
IIpeocmasneno odwy0 cxemy pacnonodxiceHus KOHCMpPYKYULl U COOmMeemcmayouue ce4eHus.
Paccmompeno nexomopuie koncmpykmugnvie 0cob6eHHOCMU OAGHHOU KOHCIMPYKYUU.

Knroueswvie cnosa: cmanvrnasn pepma, kopobuamoe cevenue, 6AUIHSL.
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CONSTRUCTION OF EFFECTIVE METAL TOWER

New effective designs of steel towers are represented in article. The main advantages
consist in light-weighty, durability, profitability, reliability, external esthetics and longevity.

Applied modern types of sections: carobject, bent, profiled, perforated. Proposes the
use of new types of the shape of farms and types of arch bars. Presents design features of an
integrated application according to the needs of the customer, both industrial and civil.
Rationally uses the space of the building. Noted some issues of manufacturing arches and
installation of supporting structures. We have examined several structural and coating
depending on the purpose of the facility. Attention is paid to the reduction of metal
consumption and improve the environmental properties of the building. The General scheme
of the location of structures and corresponding cross-sections. Discusses some of the design
features of this design.

The article is devoted to peculiarities of design solutions of towers, search for new
metal resource economical designs and their operating conditions. The present work deals
with the study of the behavior of a design, means of stabilization, determination of rational
dimensions. Previously performed numerical and experimental studies of metallic thin-walled
beams has allowed to establish the need for the development of constructions as a whole and
its individual lattice elements. In the conditions of modernity in the aggravation of the
problems of energy saving and resource saving become topical issues of minimizing the
weight of structures, saving labor costs and reducing construction time.

The results of these developments allow to increase the efficiency of metal construction
with the use of effective elements, taking into account modern requirements to their design for
wide introduction into practice while under the current system of normative documents.

On the basis of the research developed principles of rational design of steel towers.
Taking into account existing recommendations for optimization of the new approaches to the
field of optimal design of farm structures and types of lattices in an arched construction.

The article revealed that one of the ways to improve the efficiency and economy of steel
building structures is the use of new progressive technologies, the widespread use of new
economical sections of rolled products and creating new, more efficient designs using these
profiles to create traditional constructive forms of new content, and make them simple and
economical.

Formulated the problem of development, improvement and optimization of structures in
the construction industry subject to constant scientific and technical progress. Priority has
always been to increase the efficiency of the designs by reducing metal consumption,
complexity of manufacturing and installation. Simultaneously, the urgent task is to improve
the reliability of building structures, by improving methods of their calculation and design.

The work solves the problem of increasing the effective use of the metal in the rod
structures, which is expressed in application optimal form elements depending on work
structures with increasing bearing capacity and reducing the material consumption of the
structure.

Keywords: steel frame, box-shaped section, tower.
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Beryn. ¥V npakrtuii 3BeIeHHS KOHCTPYKIM OamT cTajaeBl KOHCTPYKIlI MarOTh CYTTEBI
nepeBaru, TOJOBHUMHU 3 SIKHX € JIETKICTh, €KOHOMIYHICTb, MIIHICTh, JOBIOBIYHICTb.
[ToxpamuTy Taki MOKAa3HUKM MOKHAa 32 paxyHOK 3acTOCYBaHHS JIerKuX e(eKTHBHHUX
KopoO4acTux mnepepiziB Ta HOBUX OOPHUCIB PepM 3 apOYHOIO PEIIITKOIO.

Ha cygacHomy eTarmi po3BUTKY pPUHKY METaJe€BUX KOHCTPYKIIH yce Oiblie HaOMparTh
HOMYASIPHOCTI HOBI THUIIM TMEpepi3iB: THYTI, KopobOuacti, npodimboBaHi, mnepdopoBaHi.
Tomy mommMpeHe 3acTOCyBaHHSA TMEpepi3iB TaKOro THUIY CTHMYJIOE JI0 PO3POOICHHS
epeKTUBHIX KOHCTPYKTUBHUX €JEMEHTIB Ta HOPMAaTUBHOI 0a3um pO3paxyHKYy IHX
KOHCTPYKUIN. JIOCUTh BaXJIMBUM NMUTAHHSAM € MPOEKTYBaHHS HOBUX KOHCTPYKTHUBHHUX (OpM
00pHCIB KOHCTPYKLIH, 3aCTOCYBaHHS HOBHX €(DEKTUBHUX MarepialiB, MiJBUIIEHHS CTIHKOCTI
0 KOpO3IWHWX pYyHHYBaHb 1 JOBTOBIYHOCTI. Y OymIBHUIITBI HEOOXITHO 3aCTOCOBYBATH
HOBITHI TE€XHOJOTIYHI PO3pOOKH MpH 3BEICHHI IUBUIHBHHUX, aMIHICTPATUBHUX, CKIAJCHKUX,
MIPOMHUCIIOBUX OY/iBEIIb Ta CIIOPYI.

AaHJti3 OCTaHHIX Jepes O0CHIIKeHb i myOjikamiil. YIOCKOHaNEHHIO KOHCTPYK-
TUBHOI (pOpPMH TpaTyacTUX OAIIT BITPOEICKTPOYCTAHOBOK 3 ypaxyBaHHSM iX ITHHAMIYHOTO
MOBO/KEHHSI Ta 3a0e3ledeHHs eKCIUTyaTaliifHol HaJiifHOCTI NpHUCBAYeHA AMcepTaliiiHa
po6ora M.B. Byceko [1]. Tpeba BIAMITUTH, 110 BJOCKOHAIIOBAHHS CTAJIEBUX OAIlT CYTTEBO
OB’ S13aHO 3 JIOCHI/PKEHHSIM 1 CTBOPEHHSIM KOHCTPYKIIH MiHIManbHOI Macu i BapTOCTI.
Tax B.®. IlaBnoscekmii, M.I1. Konapa [2] npu onTumizarii crajeBuX OamT ypaxOBYIOTh
B32€MO3B 30K 30BHIIIHBOTO HABAHTAXEHHS 3 ONTHMAJIbHUMHU I1apaMeTPaMH, BiJl SIKUX
3aJIeKUTh HABAaHTA)KEHHS; 30KpeMa, 3ajadya MOLIYKYy MIHIMaJbHOI MacH pPO3B’SI3y€ThCA 3
BUKOPUCTAHHAM aHaMiTHYHUX MeToaiB 1 [IEOM. ABropu [3] mocmiKyBanu KOHCTPYKTUBHY
dbopMy MeTaJeBUX TENEBI3IMHUX OaIlT BEIMKOI BUCOTH. AHATI3YIOUH KOJICKTUBHY poOOTY [4],
BIIMITMUMO, IO aBTOPH PO3POOMIM METOJA ONTHUMI3allii MapaMeTpiB MepexigHux OarrT,
npu  SKOMY 3arajibHa KoHQirypamis OamrTu TnependadacTbCs 3alaHO0, IIYKaHHUMH
napamMeTpamMM € po3Mipu THaHened Ta iX KUIbKICTb. Y LbOMY BHIIAJKy MiHIMalbHa Maca
KOHCTPYKITIi OMOpH BH3HAYAETHCS TOOYAOBOIO QJITOPUTMY, 3aCHOBAaHOTO Ha METOI
JMHAMIYHOTO MPOTrpaMyBaHHS, NP 33J0BOJICHHI BUMOT COPTAaMEHTY 1 IPaHUYHOI THYYKOCTI.
HaBeznenuii oruisi HayKoBO-TEXHIUYHOT Ta HOPMATUBHOI JIITEPATYpH 3a HANPSMOM JOCITIIKEHb
3aCBITYMB HEJIOCTAaTHICTh BHUCBITJICHHS IIbOTO IUTaHHA Y BITYM3HIHOMY HAyKOBOMY
CEPEIOBHIIII.

He po3B’si3aHo10 paHillle YaCTHHOIO MPOOJIEMH € Te, 1[0 CTPIMKI TEMIH OyTiBHUIITBA
y Hamiid KpaiHli CHOpUSIOTH 3pPOCTaHHIO TOTpeOM B TIOMIYKY HOBUX €(EKTHBHHX,
TEXHOJIOTIYHUX, EKOJIOTIYHUX, EHepro30epirarounx KOHCTPYKTUBHUX (DOPM KOHCTPYKITIH.

Meta nociainkennsi. Ha ocHOBI 3apyOiKHOTO Ta BITYM3HSHOTO JTOCBITY 3aCTOCYBAHHS
CTAJICBUX KOHCTPYKIIK Oyna cdopMmyiaboBaHa MeTa JOCHIIKCHHS, SKa TOJIArae B
NpEeCTaBICHHI HOBUX JIETKMX €(EKTHMBHUX KOHCTPYKIIH 1 BU3HAUYEHHI IX TOJIOBHUX IepeBar
MOPIBHSHO 3 TPAAUIIIHHUMU PIIICHHSIMHU.

OcHoBHuii MaTepian i pe3yiabTaTH. Ha OCHOBI NpOBeACHUX paHille I'PYHTOBHUX
HAayKOBUX JIOCTIIKCHB [5 — 8] MOBENEHO JOUIIBHICTh BUKOPHUCTAHHS (PepM 3 KOpoOUacThux
nepepiziB 3 mapaieabHUMHU IMOsICAMU, TOMY HIDKYE HaBeJIEHO HOBI KOHCTPYKTHMBHI DIllICHHS
nerkux edeKTUBHUX ¢epM, sKi MOXKHA 3aCTOCOBYBaTH B OYyIIBHUIITBI 00’ €KTIB
PI3HOMAaHITHOT'O IPU3HAYEHHSI.

3anporoHoBaHa e(PEKTHBHA KOHCTPYKINiS CTajleBOi (epMH 3 apOYHOIO PENIITKOI 3
BUKOPUCTaHHSAM KopoOuyactux mepepiziB (puc. 1) [7, 8]. KoncrpyktuBHa 0co0NMBICTH
3a3HaueHUX (QepM MoJiArae B TOMY, IO, 3aJ€KHO BiJ NPU3HAUEHHS, A IMPOMHUCIOBOTO
BUKOPUCTaHHS — pEeIliTKa TPHUKYTHA, JUIsl IUBUIBHOTO TPU3HAYEHHS 3 BUKOPUCTAHHSAM
O1TBIIIOTO MPOCTOPY — PEIIiTKA JBOXAapOUHa (BapiaHT 2) abo ogHOoapovHa (BapiaHT 3) (puc. 2).
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Pucynok 1 — CrasneBa 6amra KOMIJIEKCHOTO MPU3HAYEHHSI:
a — cxemH mepepiziB 6amt; 6 — acan cnopyau
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Pucynok 2 — Cranesi 0amroBi (pepmu 3 apo4HOIO pelIiTKOIO:
a — pelriTKa 3 IBOX apokK; O — penriTka 3 OJIHI€I0 apKOI0;
B — apouHa (epMma 3 pO3TSHKKOIO; T — PelIiTKa 31 CTiIHKaMu

[Tepepizu B yciX BHUMaaKax BHKOHAHI 3 KBaapaTHUX Tpyd. JJIsi mMBUIBHOI criopyau
(kade, pecTopaH TOIO) MOXKHA 3aCTOCOBYBATH MPO30pe MOKPHUTTS (OpraHivuHe CKIJIO) MiJIOTH
i crin. s mpoMHCIIOBOTO BUKOPUCTaHHS (CyIIapka Ta €MHICTh Il 3€pHa) HEOOXiITHO
3aCTOCOBYBATH JUIsl OTOPOJIKYBAIBHUX KOHCTPYKIIH JIETKUH OLMHKOBAaHUM MPO(diTbOBaHUIMA
muct. CToBOYyp OamTi HEOOXiJHO KOHCTPYIOBATH 3 4-X CTPYIKHIB, TIEPEPI3H STKUX MAIOTh OYTH
SK CYUIJTBHHUMHM, TaK 1 HACKpi3HMMH, ab0 i3 3aCTOCYBaHHSM BHUKOPHUCTAHUX paHilIe
MIPOCTOPOBUX KPaHOBUX eeMeHTIB. CTOBOYp OamTé HEOOX1THO BUKOPHUCTATH IS JTITOBOTO
BAaHTAXKOIMACAKUPCHKOTO TOCIIOIAPCTBA Ta JUISl PO3TAIIYBaHHS 30BHI CXOJAMHKOBUX MapllliB,
KOTpl BHUKOHYIOTh PE3€pBHY MPOTHUIOXKEXKHY (PYHKIIO. YCi Il €IeMEeHTH TMOBUHHI OyTH
BIZITOPOJIKEHI CITKOIO, SIka MOKE OYTH BpaxoBaHa PO3PaxXyHKOM SIK B’s3€Ba MIK TlIKaMu
OamTy 1 MiJBHINYBATH il FEOMETPUYHI XapaKTepUCTHKH (pHc.1, a, mepepis 2-2).

[lepmmii Bapiant (puc. 1, 0) Moxe OyTH BUKOPUCTaHMH Ui MPOMHCIOBOTO 3acCTO-
CyBaHHS. 2-i — 4-i BapiaHTH MOXHa PO3IJISIHYTH JJIS IUBUIBHOTO TIPU3HAYCHHS 3aJICKHO BiJ
HEOOXIJTHOTO MPOCTOpy OyAiBIi, SIKUH BUKOPUCTOBYETHCS IS 3aly Kade, pecTopaHy TOLIO.
[Ipu 3actocyBanHi 4-T0 BapiaHnTa (puc. 2, B) MOKHA 3MEHIITUTH METaJIOEMHICTh KOHCTPYKIIi1
3a paXyHOK CKOPOYEHHS PO3TSKKU, KOTpa BUKOPUCTOBYeThCs. Depma 3i crilikamu (puc. 2, 1)
MOXE€ BHKOPHCTOBYBATHCS 3aJIE)KHO BIJ PO3MIPY KOHCOJI, IMOO 3pOOUTH BiIMOBITHE
nokpuTTst Oyaisii. Ilinjora BUKOHaHA MO MPOTOHAX, KPOK SIKMX OOYMOBIIIOETHCSI HECYYOIO
3MAaTHICTIO 1 BIJICTAHHIO MDK ()epMaMM Ta BHU3HAYAETHCA ONTUMAJIbHUM. Po3TanryBaHHs
KOHCTPYKIIIi 0OYMOBIIOETHCS JIMIIIE MTOTPEOOI0 3aMOBHHKA i MOKE OYTH SIK y JKUTIIOBIH, TaK 1
MIPOMHMCIIOBIH 30H1, 3aJICKHO BiJl TPU3HAYCHHS CTIOPY/IH.

3’enHaHHsA (epM Ta KOJOH BHUKOHYIOTHCS (DIaHIEBUMH JUISI CIIPOLICHHS MOHTA)KHUX
onepariii. [Iporonun 3akpimmoroTees 10 hepm Ha Oonrax. [loTpiOGHO MpW 3BENECHHI BHKIIO-
YUTH 3aCTOCYBaHHS 3BaploBaHHsA. MOHTaX OalmITH O3BOJSETHCS BHUKOHYBATH HA 3e€MIIl Ta
migidiMati i 4acTKOBO y 3i0paHoMy cTaHi. Apku s (epM BHUKOHYIOTHCS OKpPEMO 3a
JIOTIOMOT0I0 3TMHAJBHUX MAalIMH a00 3 BUKOPHCTAaHHSIM YacTKOBOTO HAarpiBaHHS 1 3THHY
3aMKHEHHX MpodiTiB 1o madaony. [1pu 3ruHanHI 3BapHUX 3aMKHEHUX MPOGUIIB CIIiJT YBAXKHO
KOHTPOJIIOBATH IIBH, B IKUX BUHUKAIOTH JI0/1aTKOB1 BHYTPIIIHI JIOKaJIbHI HAIPY>KEHHS.
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BucHoBku. 3anpornoHOBaHi HOBI KOHCTPYKTHBHI pimieHHs e(ekTuBHHX ¢depMm 3
apOYHOIO PEUIITKOI0, KOTpl MAaroThb BHCOKI XapaKTepUCTUKU HECy4Oi 3HaTHOCTI U
BUKOPUCTAHHS KOPHUCHOTO TMPOCTOPY, MIHIMI3YIOTh MaTepiajibHI Ta MpaleBTpaTH.
KoHcTpykuis 1bOro TUIy Ma€ MiJBUILEH] €KOJIOT1UHI BIaCTUBOCTI, TOMY IIIO 3aiiMae HeGaraTo
MicCIIsl 1 He 3aTiHsA€ HaBKOJUIIHE ceperopuine. [Ipu i BUKOpHCTaHHI SIK 3€pHOBOI CYIIApKH
3aCTOCOBYETHCS €KOJIOTTYHO YHCTa COHSIYHA EHEeprisl.
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