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Pedepar:

1. Inceprauis npucBg4YeHa aKTyasibHill Mpo6yieMi BUBHAYEHHS JOIYCTUMUX HABAHTAXXEHb HA 3BAPHi IPSIMOKYTHI
depMu 3 ypaxyBaHHSIM [iii eKcIlyaTalifHUX TeMIIEPATyp K KJIiIMaTUYHOTrO, TaK i TEXHOJIOTIYHOrO Jiana3oHiB.
BupimeHHs niei npo6semMu CIpusiTUME MaKCUMaJlbHOMY BUKOPUCTAHHIO HECYYOi 3aTHOCTi KOHCTPYKIIi Ta
3aro6iraHHIo iX aBapiiHOTO PYHHYBAaHHS IPOTSATOM eKCIUIyaTalii. 3BapHi ¢pepMu 3a3BU4all 3aCTOCOBYIOTbCS IIPU
CHOPYKEHHI BUPOOHUYMX, TOPTOBUX Ta CIOPTUBHUX 00'€KTIB SIK IPOMIKHI ONIOpY /17151 KPOKBSIHUX JJaXOBUX
KOHCTPYKIIiii, @ TAKOX 17151 IiATPUMKM TEXHOJIOTIYHOIO yCTaTKyBaHHS. JloBxkuHa ¢pepm 3azpuyai 12...36 meTpis.

HagiTb 3a YMOBMU BIUVIMBY JIMIIE KJIiMaTUYHUX TEMIIEPATYPHUX KOJIMBAHD ITPU TAKUX pOBMian B €JIEMEHTAX



KOHCTPYKUi i Mic1six ix 3BapHuUX 3'efHaHb (GOPMYIOTbCS BHYTPIilIHI HAPYKEHHS, IKi HAKJIaJal0ThCsl HA HAIIPY>KEHHS
Bif], CUJIOBOTO BIUJIUBY i 3HWKYIOTh PO3PaxyHKOBY TPUMKICTh KOHCTPYKILi B IIiToMy. MeTOI0 TOCiIKEHHS €
BUSBJIEHHS IapaMeTpiB 1epOpMYyBaHHS i YMOB PyHHYBaHHSI 3BAPHUX IIPSIMOKYTHUX depM IIPU CYMICHIH Aii cuioBux
i TeMnepaTypHUX YMHHUKIB. OOPaHO KOHCTPYKIiIO pepMU Ta CXeMy ii HaBaHTaKyBaHHSI, PO3P00JIEHO METOAUKHU
KOMILJIEKCHUX €KCIIEPUMEHTAJIbHUX JOCIiIPKEeHb, CPOPMYJIbOBAHO PEKOMEH AL [7151 BU3HAUYE€HHS MILJHOCTI pepMm
4K Ha eTalli TPOEKTYBaHHS, TaK i Mif, yac exkcryarauii. JlocmigKeHHs TPOBOOUIINCS AJ1s1 IIPSIMOKYTHOI 3BapHOi
depMmu 3 napajeabHUMU NI0SICAMY, SIKy 6a3yBajv 110 JBOX KPasix 3HU3Y i HABAHTAKyBaJId 30CEPEIPKEHOI0 CUJIOIO B
IBOX TOYKaX Ha BEPXHbOMY NOSICi. PO3rJIsIHYTO AeKibKa KOHCTPYKTUBHUX BapiaHTiB (hepM 3 Pi3HUMU po3Mipamu i
TUamu 1po@isniB. BUKOHaHO mOCiIpKeHHS AJ1s1 ToBHOMacTabHoi pepmu Ta ii PpiznyHoi Mozesi 3a ymOB
CTaTUYHUX HaBAHTAXXEHb i TEMIIEPATYPHOTO BIUIMBY. Pe3yIbTaTi JOCiIKEHb [T0Ka3au, 10 GepMU BTPAYaIOTh
CTIMKICTB 1 pyHHYIOTbCS Uepes I1acTuiHe gedopMyBaHHs. KOMITIOTepHe MO/ I0OBAaHHS BUKOHYBAJIOCS 3
BUKOPUCTAaHHAM I1aKeTy ANSys, 110 J03BOJIUJIO OLiHUTH MMOBEAIHKY KOHCTPYKLIi IIPY CyMiCHIN Aii C1IoBUX i
TeMIIepaTyPHUX BIUIUBIB. HaTypHi fOCIiI)KEHH MeXaHIYHUX BiaacTUBOCTEN cTasi BCT31cC B fiana3oHi TeMeparyp
Bz 20 10 450°C mO3BOSIMIN BUSBUTH TIOKA3HUKY 1ePOPMYBAHHSI i pyiIHYBaHHS KOHCTPYKIIii 3 BUCOKOIO TOYHICTIO.
Ha ocHOBI pe3y/bTaTiB JOCiIPKeHb TI00Y10BaHO aHAITUYHY 3aJI€XKHICTD /1J1 BDaxXyBaHHS BILJIMBY TEMIIEPATypy Ha
Hecy4y 3[aTHICTb 3BapHUX IIPSIMOKYTHUX ¢pepM Ta cpopmMysIbOBaHO PEKOMEeHaaLlii 1J1s iX IPaKTUYHOTO

3aCTOCYBaHHS IIPU IPOEKTYBAHHI i eKCILTyaTalii.

2. The dissertation is dedicated to the current problem of determining the allowable loads on welded rectangular
trusses, taking into account the impact of operational temperatures in both climatic and technological ranges.
Solving this problem will facilitate the maximum utilization of the load-bearing capacity of structures and prevent
their accidental failure during operation. Welded trusses are typically used in the construction of industrial,
commercial, and sports facilities as intermediate supports for roofing structures, as well as for supporting
technological equipment. The length of these trusses is usually 12-36 meters. Even under the influence of only
climatic temperature fluctuations, internal stresses form in the elements of the structure and at the welded joints,
which combine with stresses from force impact and reduce the overall calculated strength of the structure. The
aim of the research is to identify the deformation parameters and conditions of failure of welded rectangular
trusses under the combined action of force and temperature factors. The truss design and its loading scheme were
selected, comprehensive experimental research methods were developed, and recommendations were formulated
for determining the strength of the trusses both at the design stage and during operation. The research was
conducted on a rectangular welded truss with parallel chords, supported at both ends from below and loaded with
concentrated force at two points on the upper chord. Several design variants of trusses with different sizes and
types of profiles were considered. Studies were carried out for both full-scale trusses and their physical models
under conditions of static loads and temperature effects. The research results showed that the trusses lose
stability and fail due to plastic deformation. Computer modeling was performed using the Ansys software package,
which allowed assessing the behavior of the structure under the combined action of force and temperature effects.
Full-scale studies of the mechanical properties of VSt3ps steel in the temperature range from 20 to 450°C made it
possible to identify deformation and failure parameters of the structures with high accuracy. Based on the
research results, an analytical dependency was developed to account for the temperature effect on the load-
bearing capacity of welded rectangular trusses, and recommendations were formulated for their practical
application in design and operation.
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