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Pedepar:

1. Incepralist NpUCBsY€HA aKTyaJbHil IpO6eMi BU3HAYEHHS JOIYyCTUMHUX HAaBAaHTAKE€Hb HA 3BApHI IIPSIMOKYTHI
dbepmu 3 ypaxyBaHHSIM Jiii eKCIUTyaTaliHUX TEMIIEPATYP K KIIMAaTUYHOTO, TaK i TEXHOJIOTIYHOrO Jiarna3oHiB.
BupimeHnHs niei npo6semu cripusiTUMe MakCHMaJlbHOMY BUKOPUCTAHHIO HECY4oi 3laTHOCTI KOHCTPYKIIiil Ta
3anobiraHHIo ix aBapiflHOro pyHHYBaHHS NIPOTSTOM eKCIUTyaTalii. 3BapHi pepmu 3a3BM4ail 3aCTOCOBYIOThCSI IIPU
CHOPYKEHHI BUPOOHUYMX, TOPTOBUX Ta COPTUBHUX 00'€KTIB SIK IPOMIKHI OIIOpH /17151 KPOKBSIHUX JJaXOBUX
KOHCTPYKIIiii, @ TAKOX 7151 MiATPUMKH TEXHOJIOTIYHOTO yCTaTKyBaHH4. [JoBxuHa depm 3a3Bnyai 12...36 meTpis.
HagiTb 32 yMOBM BILJIMBY JIMIIE KJIIMAaTUYHUX TEMIIEPATYPHUX KOJIMBAHD [IPU TAKMX PO3Mipax B €JIEMEHTax
KOHCTPYKIi i Miclgx ix 3BapHUX 3'eqHaHb (POPMYIOTbCS BHYTPIlIHI HAIPY>KEHHS, Ki HAKJIa[Jal0ThCS HA HANIPY>KEHHS
BiJ] CUJIOBOT'O BIUJIMBY i 3HMKYIOTb PO3PAaxyHKOBY TPUMKICTh KOHCTPYKILi B LisIoMy. METOI0 TOCIIIKEHHS €

BUSIBJIEHHS IapaMeTpiB fedOopMyBaHHS i YMOB PyHHYBaHHS 3BAPHUX IIPSIMOKYTHUX pepM IIPU CYMICHIH Aii cCuioBux



i TeMnepaTypHUX YMHHUKIB. OOPaHO KOHCTPYKIiIO pepMHU Ta CXEMY ii HABaHTa)KyBaHHSI, PO3P0O0JIEHO METOAUKNU
KOMIIJIEKCHUX €KCIIepUMEHTAIbHUX JOCiIKeHb, C(POpMYJIbOBAHO peKOMeHIallii 1711 BU3HAYeHHS MilfHOCTi pepm
4K Ha eTalli IPOEKTYBaHHs, TaK i Mif, 4yac exkcryarauii. JlocmiIKeHHs IPOBOAUIINCS [JIs1 [IPSIMOKYTHOI 3BapHOi
(depMmu 3 apajeIbHUMU NOSICAMY, SIKy 6a3yBajv 10 JBOX KPasix 3HU3Y i HABAHTAKYBAJIA 30CEPEIPKEHOI0 CUJIOIO B
IBOX TOYKaX Ha BEPXHbOMY I0sICi. PO3I/IsIHYTO eKisibka KOHCTPYKTUBHUX BapiaHTiB (pepm 3 pisHUMHU pO3MipaMH i
TUamMu 1po@isniB. BUKOHaHO mOCiIPKeHHS AJ1s1 IoBHOMacTabHoi pepmu Ta ii PpiznyHoi Mozesi 3a ymoB
CTaTMYHUX HAaBaHTAXXEHb i TEMIIEPATyPHOrO BIUIMBY. Pe3ybTaTu JOCiAKEHb [T0Ka3aiy, 1o (pepMHU BTPAYalOTh
CTIMKICTB 1 PyHHYIOTbCS Uepe3 IIacTu4He gedopMyBaHHs. KOMITIOTEpHE MOZE/I0BAaHHS BUKOHYBAJIOCS 3
BUKOPHMCTAHHSIM IIaKeTy ANSys, 10 J03BOJIUJIO OLiHUTY MOBEAiHKY KOHCTPYKLii IPU CyMiCHIl Aii cnioBux i
TEeMIIepAaTyPHUX BIUIUBIB. HaTypHi fOCIiI)KEHH MeXaHIYHUX BiaacTUBOCTEN cTasi BCT31C B fiana3oHi TeMIeparyp
Biz 20 1o 450°C 103BONINIM BUSBUTY TIOKA3HUKY 1e(POPMYBAHHSI i pyHYBaHHS KOHCTPYKIIiil 3 BUCOKOIO TOYHICTIO.
Ha ocHOBI pe3y/bTaTiB JOCiIpKeHb TI00Y10BAaHO aHAITUYHY 3aJI€XKHICTD /111 BpaXyBaHHS BILJIMBY TEMIIEPATypy Ha
Hecy4y 3[aTHICTb 3BapHUX IIPSIMOKYTHUX ¢pepM Ta cpopMysIbOBAaHO PEKOMEH ALl 115 iX IPaKTUYHOrO

3aCTOCYBaHHs [IpY IIPOEKTYBAHHI i eKCIITyaTanii.

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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