PE®EPAT
bao6iii M.M. Moae/iloBaHHSI HANIPY:KeHO-1e()OPMIBHOIO CTAHY CTAJIEBUX paM
3MIHHOI JKOPCTKOCTi 3 TONepeIHbO HAINPYKEHOKW 3aTsKKoWw. — Ha mnpaax
pYKOMHUCY.

Jlunnomua poboma Ha 3000ymmsi 0C8IMHbO-KBANIPIKAYIUHO20 PiBHA Mazicmpa 3a
cneyianvnicmio 8.06010101— IIpomucnose i yusinoue Oyoignuymeo. — Teproninbcokuil
HayioHanbHuti mexHiunuu yHisepcumem imeni Ieana I[lynos, Tepnonins, 201)5.

105 cmop., 45 imocmpayiii, 10 mabauys, 71 0dxcepena 3a nepeiikom nOCUNAHb.

Axmyanvhicms memu JOCTI[DKEHb 3YMOBJICHA MOJCIIOBAaHHIM paM 13
CKJIJICHOTO JBOTaBpa 3MIHHOI >KOPCTKOCTI IPU MPOJILOTI pamMu 54 M, 1 BU3HAYCHHS
eKOHOMIYHOCTI BBEJCHHS IONEPEAHbO-HAMNPYKEHOT 3aTSHKKU 3 CTAIbHOIO KaHATy
3aKpIIICHOTO JI0 PUTENISl paMU, PUTEITh 1 KOJIOHA paMU Ma€ 3MiHHY KOPCTKICTb.

JlouinvHicmb npoeedeHHs 00C1i0r ceHb 3yMOBIICHA TUM, IO OYAIBII 3 BEIMKUMU
MPOJIbOTAMHU € O1JIbIlIa MaTEPIAIOEMHICTh HAa Cy4acHOMY OY/iBEIbHOMY PUHKOBI.

36'a30k pobomu 3 nHaykoeumu npozpamamu, nianamu, memamu. J{unioMHa
pobGoTa MaricTpa BUKOHaHa 3TITHO 3 HANPSMKOM HAyKOBHUX JIOCHIKEHb Kadeapu
OyaiBebHOT MeXaHIKM TepHOMUIBCHKOTO HAI[IOHAJBLHOTO TEXHIYHOTO YHIBEPCHUTETY
iMeHi [Bana [lymros.

Memorw pobomu € mnapalelbHUA PO3PaxyHOK IBOX BapiaHTIB paM 3MiHHOi
KOPCTKOCTI 13 CKJIaJeHHUX IBOTaBpiB. [lepmuii BapiaHT Ie TPOCTOpPOBAa pama, sKa
CKJIQIA€ThCS 3 PUressl 1 JIBOX KOJOH. B npyroMy BapiaHTi BBOAUTHCS TONEPETHBO
Hampy)XeHa 3aTshkka. [licas po3paxyHKIB 1 MOJENIOBAaHHS paM  BHU3HAYAETHCS
e(EeKTHBHOCTI BBEJICHHS 3aTSIKKH.

JIJst MOCSATHEHHST METH BUPINTYIOTHCSI HACTYITHI 3aB/IaHHS

— BUOIp KOH}ITYypallii nepepizy paMu Ta CXeMU ii HaBaHTaKyBaHHS;

— aHaJITHYHUN PO3paxyHOK paMu;

— MIJICTaBJICHHS MEePepi3iB paMU B MIPOrpPaMHE CEPEIOBHIIE 1 IEPEBIPKa;

MOPIBHAHHA PE3yJIbTaTIB ABOX BapiaHTIB PO3PAXYHKY;



— BU3HAYEHHS €KOHOMIYHOCTI paMH.

3aeoannuam 00cniorzcenna € 3 MOJICIIOBAaHHS HANPY>KEHO-Ie()OPMIBHOTO CTaHy
CTaJICBUX paM 3MIHHOI KOPCTKOCTI 3 TIOTIEPETHHO HAIMPY>KEHOIO 3aTSKKOI0, BU3HAUCHHS
e(EeKTUBHOCTI BUKOPUCTAHHS 3aTSKKH.

I'any33io 3acmocysannsa pe3ynbTarTiB poOOTH € 1HAYCTpis OyIiBEIbHUX
MaTepialiB AJi1 HECYUYnX KOHCTPYKIIIi.

00'ekm 0ocnidxcenna € HaTPyXeHO-1ePOPMIBHUM CTaH pamu.

IIpeomem 0ocniorcenna — MOAEIIOBAaHHS PaMHU.

Memoou oocniorycennsn: NOCTIKEHHS OyIIBEIbHOI MEXaHIKM Ta MEXaHIKU
ne(OpMIBHOTO TBEPJOro TUIa, METOJ CKIHYCHHUX €JIEMEHTIB, pealli30BaHUN B
nporpamHomy komriekci ANSYS Workbench 14.0 ta ITK JIIPA.

Haykoea nosuszna ooepicanux pe3yiomamis:

— BIEpIIe OTPUMAHO TOKA3HUKHA HAMPYXEHO-Ie(POPMOBAHOTO CTaHy pamMu
KOMIT FOTEPHAM MOJICTIOIOUNM EKCIIEPUMEHTOM Ta BHSBJICHUN BHCOKHI pIBEHb iX
KOPEJISILIT 3 pe3yJIbTaTaMi HATYPHUX JTOCIIIJIKEHb;

— OTPUMAaB E€KOHOMIYHICTh 3aCTOCYBAaHHS TOMEPEIHbO-HATIPYKEHOT 3aTHKKH 3
CTaJIbHOTO KaHAaTYy;

— YJIOCKOHAJEHO METOJIMKY 3MEHILIEHHS BUTpAT MaTepialy JUisi BUTOTOBJICHHS
pam.

Ilpakmuune 3nHauenna ooepicanux pe3yabmamie TIONSITae y BHUSBICHHI
3aKOHOMIPHOCTEH HampyXeHO-Ae(OPMIBHOTO CTaHy paM, IO JacTh MOXJIHMBICTh
OTPUMATU PO3PAXYHKOBI PE3yJIbTaTH €KOHOMIYHOCTI MaKCHUMaJbHO HAOIMKEHUMH J10
(haKTUYHUX.

Anpobauia pe3zyrbmamie mazicmepcbkoi podomu BUKOHAHA HAa HAYKOBO-
TeXHIUYHIM KOH(MEpEeHIlll MeXaHIKO-TEXHOJOTr1YHOro (akynbTeTy TepHOMUIBCHKOTO
HAI[IOHAJTLHOTO TEXHIYHOTO YHIBepcuTeTy imeHi IBana [lymros (muctoman, 2015 p).

Ilyonikauia pezynrvmamis MaricTepchbKoi poOOTH 3idiiiCHEHa y 30ipHUKY Te3
BUIII€3a3HAYEHOT KOH(EpEeHITi.

Kntrouoei cnoea: pama 3M1HHOT )KOPCTKOCTI, HaNpy>KeHO-Ie(hOPMOBAHU CTaH,

q)HaHHCBe 3'€I[H8,HHH, CKiIIaacHa ABOTAaBpOBa 6aJIKa, MONCpEaAHbO HAIIPYIKECHA 3aTAXKKaA.



ANNOTATION

Babii M.M. Modeling of stress strained state variable stiffness of steel frames
with prestressed tightening. — On rights for a manuscript.

Diploma work for obtaining the educational qualification of Master’s degree in
8.06010101 - Industrial and civil construction. —Ternopil Ivan Pul 'ujNational Technical
University, Ternopil, 2015.

105 p. 45 illustrations, 10 tables, 71 sources for references.

Actuality of theme is due to modeling of stress strained state variable stiffness of
steel frames at 54 meters span frame, and determine cost of prestressed tightening of
beam attached to the frame bolt and the column has variable frame rigidity.

Expedience of researchis due to buildings with large span is greater material
consumption at the current construction market.

Relationship with academic programs, plans, themes. Work performed under the
subject of research projects of the Structural Mechanics TNTU and state energy
conservation programs.

The aim is a parallel calculation of two variants of frames with variable stiffness
composite beams. The first option is a space frame, which consists of a crossbar and
two columns. In the second version introduced previously tense delay. After
calculations and modeling frames defined input tightening efficiency.

To achieve the goal the following objectives:

- selection frame configuration section and schemes of loading;

- analytical calculation frame;

- substitution frame in sections and test software environment;

- comparing the results of two variants of settlement;

- determining the cost of the frame.

The objective 1s a simulation of stress-strain state variable stiffness of steel
frames with prestressed tightening, tightening the definition of efficiency.

The Branch application performanceis the industry of building materials for

building supporting structure.



The object of research is stress-strain state frame.

The subject of research is the modeling of frame.

Research methods are study of structural mechanics and solid mechanics, finite
element method, implemented in the program complex ANSYS Workbench 14.0 and
LIRA.

Scientific novelty lies in the fact that:

- first obtained indices deflected mode frame computer modeling experiment
and found a high level of correlation with the results of field research;

- received pre-application efficiency tightening of hard steel rope;

- improved method of reducing the cost of material for manufacturing frames.

The practical significance is to identify patterns of stress-strain state of frames
that will result in estimated profitability results as close to the actual.

Approbation performed on the Scientific and Technical Conference of
Mechanical Engineering Department of Ternopil National Technical University
(November 2015).

Publication of master's diploma is carried out in collection of theses of
aforementioned conference.

Keywords: variable stiffness of steel frames, stress-strain state, flange connection,

compiled joists, prestressed tightening.



