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134 ctop., 67 imocTpatiiii, 12 Tabmuiik, 86 mkepes 3a rnepeikoM MocUIaHb.

AKmyaibHiCmb memu 3yMOB/IeHa THUM, L0 Ha JAHWW 4YaC aKTya/JbHUM €
MUTaHHS KOHKYPEHTO3/[laTHOCTi 3BapHUX (hepM Ha pUHKY OyZiBesbHOI MPOAYKIIil.
Came BHCOKa BapTiCTb MeTasIONPOKATy CTBOPKOE IepeAyMOBU [Jis MiHIMi3ar[il
MaTepia/lbHUX BUTpAT TpH 30epe>xeHHi TPUMKOCTI OyziBenbHOI ¢epmu. CyuacHi
MEeTOAVKH KOMII FOTEPHOIO MOZEJ/IIOI0YOr0 eKCIIepUMEeHTY [1al0Thb MOXK/IMBICTb
BUKOHATH KOMIUIEKCHI PO3PaxyHKHU [/ BU3HAUEHHS KOHCTPYKTUBHUX IapaMeTpiB
(dhepmu 3a ONTUMAaILHUV CITiBBiJHOLLIEHHSIM TPUMKOCTI i MaTepiaioMiCTKOCTi.

JouinbHicmb npoeedeHHs1 00C/1i0XCeHb 3yMOB/IeHa THUM, W0 OTPUMaHi
pe3y/ibTaTy IaJyTh MOX/IMBIiCTb 3abe3MeunTH BUCOKY HaliliHICTh 3BapHOI (hepMu
BIPOJOBX Il eKcrlyaralii TpW ONTUMa/bHIM MaTepiaJioMiCTKOCTI  TPHUMKOI
MeTaJIOKOHCTPYKLIiI.

36's130k pobomu 3 HAyKOGUMU Npozpamamu, njiaaHamu, memamu. Pobora
BUKOHaHa 3TiIHO 3 TeMaTMKOI HayKOBO-AOCHiAHUX pobiT Kadeapu OyziBenbHOI
MexaHiku THTY Ta pgepXaBHMMM mNOporpaMaMyd HaJiMHOCTI i €KOHOMIYHOCTI
OyziBesibHUX BUPOOiB, MaTepiasiB i KOHCTPYKIIiH.

Memotlo pobomu € BUSIBIEHHSI 3aKOHOMipHOCTell JedhopMyBaHHS,
TIOLIIKO/PKeHHSI Ta pPyWHYBaHHS 3BapHOi OyziBenbHOI ¢depMu 3 ONTHMaTbHUM
CITIBBIJHOLLIEHHSIM TPUMKOCTI Ta MaTepiaJiOMiCTKOCTI.

3a80aHHAM  00C/Mi0XHCeHHA € BU3HAYEHHS BIUIMBIB  IapameTpiB
CTaH/JJapTHOTO BaJIbLIbOBAHOTO KYTHUKOBOTO MPO(i/t0 Ha 3MiHy TPUMKOCTi 3BapHOL

TiIKPOKBSIHOI (pepMu.



T'any33io  3acmocy8awHsi  pe3y/ibTaTiB  pobOTHM €  TIPOEKTyBaHHS,
BUTOTOBJIEHHS],  €KCIlyaTallii Ta  BiJJHOB/JIEHHS  TOLIKO/P)KEHUX  3BapHUX
OyziBenbHUX (epMm.

006’ekmom 00cidxHceHHs € TPUMKICTh 3BapHUX OyiBesIbHUX (epM.

ITpedmemom 0ocnidxHceHHs € MaTepialoMiCKiCTb 3BapHUX (hepM.

Memodamu 0ocnidxiceHHs1 € CTaHJApPTU30BaHI TMiJXOAW A0 TIJIaHYBaHHS
eKCIIePUMEHTY,  HaTypHUW  eKCIIePUMEHT,  KOMITIOTEPHUM  MOJE/IOUYur
eKCTIePUMEHT, HarliBHaTypHUN eKCTIepUMEHT, CTaTUCTUYHA obpobka
eKCIiepuMeHTalbHUX [JaHUX.

Haykoea HO8U3HA OMPUMAHUX pe3y/1bmamie ToJIsIra€ B TOMY, 1110:

— OMTUMi30BaHi KOHCTPYKTHBHI MapaMeTpH TiJJKPOKBSIHOI 3BapHOi epMu 3a
KpUTEpieM MiHiMa/ibHOI ~MaTtepiaZloMiCTKOCTi Tpu  30epe)keHHi  TMPOeKTHOI
TPUMKOCTI;

— a/larTOBaHO a/JIfOPUTM MOIIYKY ONMTUMaabHOI KOHCTPYKTUBHOI (hopMu
3BapHOI MiAKPOKBSIHOI epMH BiAmoBiAHO 70 BuMor OymiBenbHUX HOPM 3
BpaxyBaHHsIM Crelu(iKu KOHCTPYKLi, 1110 MPOEKTYETbCS, Ta KOHKPETHUX yMOB
TIPOEKTYBaHHS;

— OTpYMaJia MoAaJIbIINK PO3BUTOK MeTOIMKa KOMIT FOTEPHOTO MO/le/TFOBaHHS
ans BusHaueHHsT H/IC 3BapHUX MiIKDOKBSHUX ¢GepM 3 BUKOPUCTAHHSIM
niporpamHoro naketry ANSYS Workbench 14.5.

IIpakmuyHe 3Ha4eHHs OMPUMAHUX pe3yabmamie Tiojsirae B Po3poOLi
pekoMeHjallili /i TPOeKTyBaHHSl, BUTOTOBJIEHHs, €eKCIUTyaTallii, orsigy Ta
Bi/IHOB/IEHHS 3BapHUX (epM.

Anpobayis pe3ynbmamie mazicmepcbkoi podbomu BUKOHaHa Ha HAyKOBO-
TeXHiUHii KOHQepeHLii MexaHiKO-TeXHOOoriyHoro ¢aky/ibTeTy TepHOIiIbCHKOTO
HaLliOHAJIBHOTO TEXHIUHOTO yHiBepcurteTy iMeHi [BaHa [lyntos (kBiTeHb, 2014 p).

Ily6nikayia pe3ynbmamie mazicmepcbkoi po6omu 37iticHeHa y 30ipHUKY
Te3 BUIIle3a3HaueHOol KoH(pepeHLil.

Kawuoei cnoea: 3BapHa ¢epma, MaTepiajJlOMICTKICTb (epM, Hamnpy>KeHO-

nehopMiBHUM CTaH (epMm.



ANNOTATION
Levyck P.V. Design optimization of welded roof truss by correlation of
bearing capacity and material consumption. — Manuscript.
The thesis for obtaining the educational qualification of Master on the
specialty of 8.06010101 — Industrial and civil construction. - Ternopil Ivan Puluj
National Technical University, Ternopil, 2014.

134 pages, 67 figures, 12 tables, 86 sources on the list of references.

Topicality. Currently the issue of competitiveness of welded trusses on the
construction products market is extremely topical. The high cost of metal products
creates preconditions to minimize material expenses while maintaining bearing
capacity of the construction truss. The modern methods of computer simulation
experiment make possible to perform complex calculations to determine the design
parameters of the truss by the optimal correlation of bearing capacity and material
consumption.

Expediency of the research is caused by the fact that the obtained results
will open the possibility to provide high reliability of welded truss during its
exploiting period with the optimal material consumption of the bearing metal
structure.

Connection of the thesis with the academic programs, plans and themes.
Master thesis is performed in accordance to the scientific research direction of the
structural mechanics department of Ternopil Ivan Puluj National Technical
University and state programs of reliability and efficiency of construction products,
materials and structures.

The aim of the thesis is to discover the regularities of deformation, damage
and destruction of welded construction truss with the optimal correlation of
bearing capacity and material consumption.

The task of the research is to estimate the effect of the standard angle

rolling profile’s parameters on the change of welded truss’ bearing capacity.



The application area of the thesis results is the design, construction,
exploitation and reconstruction of damaged welded construction trusses.

The object of the research is the bearing capacity of welded construction
trusses.

The subject of the research is the material consumption of welded
construction trusses.

Research methods: standardized approaches to the planning of the
experiment, full-scale experiments, computer modeling experiment, semi-scale
experiment, statistical processing of experimental data.

Scientific novelty of the results:

- the welded roof truss construction parameters were optimized by the

minimal material consumption criterion while maintaining projected bearing

capacity;
- the algorithm of finding the optimal structural shape of welded roof truss

according to the building standards considering the specificity of the projected

construction and specific design conditions was adapted;
- the computer modeling method of determination of the stress-strain state

of welded roof trusses with the use of ANSYS Workbench 14.5 programming
complex got further development.

Practical value of the results. The recommendations on design,
construction, exploitation, inspection and reconstruction of welded trusses were
developed.

Testing of the master's thesis results was performed at the Scientific
Technical Conference of the Mechanical Engineering Faculty of the Ternopil Ivan
Puluj National Technical University (April, 2014).

Publication of the master's thesis results was made in the collection of

abstracts of aforementioned conference.

Key words: welded truss, material consumption of the truss, stress-strain

state of the truss.
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