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(JIaHroBUX 3BApHUX BB

2. Determination of the deflected mode of steel structures with allowance for elastic flexibility of side fillet welds

Pedepar:

1. lncepratist npUCBA4Y€Ha BUSHAUYEHHIO HANPY>KEHO-,e(POPMOBAHOr0 CTaHy CTAJIEBUX 3BAPHMX KOHCTPYKLIH Ta ix
3'eHaHb 3 (GJIAHTOBUMMU LIBaMU 3 YpaxyBaHHSIM JIiHINHO-TIPY)KHOI IIOJIaT/IMBOCTI LIBIiB y II03JJOB)KHbOMY HaIIPSIMKY.
B Hil1 y popmi MeTomy nepeMilieHb 100yI0BAaHO aHAITUYHI pO3B'sI3KM BU3HAYEHHS HaIlpy’KeHO-Ae(pOpPMOBaHOI0
CTaHy 3-X IIAPOBUX CKJIAJEHUX CTEP3KHIB, 0 NPALIOI0Th HA PO3TIr-CTUCK TA 3TUH 3 YPaXyBaHHSM BILIUBY
[IOJATJIMBOCTI 3B'S3KiB Y I03L0BKHbOMY HalpsIMKY. [IpOBEIEHO SIKiCHUI aHaJli3 OTPMMAaHNX aHAJIITUYHUX
PO3B's13KiB; BUBHAYEHO ix IlepeBaru Ta Heoiku. [1o06ynoBaHO YncesibHi po3B's13KM BUSHAYEHHSI HallPy>KEHO-
Ie(pOpPMOBAHOrO CTaHy 3-X MAPOBUX CKJIAJIEHUX CTEP>KHIB, 110 NPAlLl0I0Th HA PO3TAr-CTUCK Ta 3TUH. JJOCIiIKEHO
(dakropy, 10 BIUVIMBAIOTh HA CTiMKICTh YMCEIbHUX PO3B'SI3KiB I1pu ix peanizauii Ha [TIEOM; 3anporioHOBaHO ciocoou

MacumTabyBaHHS HEBiIOMUX 1715 TIiIBULIIEHHS CTIMKOCTI YMCEJIbHUX PO3PaXyHKiB. BUKOHAHO y3arajbHeHHs



YMCEJIbHYX PO3B'A3KiB Ha BUNAAKU MTEPEMIHHOCTI JKOPCTKICTHMX XapaKTEPUCTUK OKPEMUX LIaPiB CKIaLEHUX
CTEPXKHIB I10 iX TOBXUHI. SIK YaCTMHHIBUIIAAKYU, OTPUMAaHi aHaJIITUYHI Ta YMCEJIbHI PO3B'SI3KU 3371a4 110 BU3HAUYEHHIO
HaNpPYy>XeHO-1e(pOPMOBAHOTO CTaHy 2-X IIAPOBUX CKJIAJ,EHUX CTEPIKHIB, 10 MPALIOIOTh HA PO3TAr-CTUCK Ta 3TUH.
ExcriepuMeHTasIbHO BU3HAY€HI 3HaY€HHS KoeQillieHTiB )KOPCTKOCTI (PJIaHrOBUX 3BAPHUX MIBiB IIPU iX 3CYBi B
MIOB3/I0BXXHbOMY HaNPSIMKY B 3aJI€XKHOCTI BiJ] BEJIMYMH iX KaTeTiB. PO3p06JIeHO METOIOMKY Ta BUKOHAHO NPAKTUYHE
3aCTOCYBaHHS T€OPIi CKIa€HNX CTEPKHIB 1O PO3PAXyHKY OKPEMUX CTAJIEBUX 3BAPHUX KOHCTPYKIIN Ta iX 3'€JHaHb.
2. Thesis is focused on determination of the deflected mode of welded steel structures and their assembling
through side fillet welds with allowance for longitudinal linear elastic weld flexibility. The Thesis presents
analytical solutions, based on displacement method, for determination of the deflected mode of 3-layer compound
bars working in tension, compression, and bending with allowance for influence of the longitudinal linear elastic
flexibility of ties. Qualitative analysis of the obtained analytical solutions is carried out and outlined in the paper; as
well as the advantages and weak points of such solutions are showed. The Thesis presents numerical solutions
generated for determination of the deflected mode of 3-layer compound bars working in tension, compression,
and bending. The factors influencing on the stability of numerical solutions, when implementing them on PC, are
studied in the paper; the methods are proposed for scaling the unknown variables to improve the stability of
numerical solutions. The numerical solutions are generalized to reflect the variability of inflexibility parameters
along separate bar layers. As particular cases, the analytical and numerical solutions are obtained and presented in
the paper for determination of the deflected mode of 2-layer compound bars working in tension, compression, and
bending. The paper presents the longitudinal displacement rigidity coefficients of side fillet welds for various leg
lengths determined experimentally. The Thesis describes the technique that has been developed for, and the
theory of compound bars that has been practically applied to calculation of particular welded steel structures.
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