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Axmyanvnicms memu.OnHIEI013HANBAKIMBIIINX 3a7a4 OyAIBHUITBA € IMOAAJBIIE
M1ABUIICHHAC(PEKTUBHOCTIOY 11BETbHUXKOHCTPYKIII 3a
paxyHOK3/IEIIEBICHHAPECYPCIB Ta BUTpaTnpali. BucyHyTi Ha naHuii yac BUMOTH /10

HAJIHHOCTIKOHCTPYKIIiH, 32 OJHOYACHOTO30UIBIIEHHSAIX PECypCy 1 3HIKCHHSIMACH,

CTaBIISITh psn 3aga4 B 001aCTiyJOCKOHAJIEHHSICTAPHX Ta
CTBOPEHHSHOBHUXKOHCTPYKTUBHUX bopm Ta METOAIBIXPO3paxyHKY, a
TaKOXKBUBUYCHHS11MCHOTPOOOTUKOHCTPYKLIIH. [upoxo BUKOPHUCTOBYIOTBCS

nepdopoBaHi OajKku, SKI BUTOTOBJISIIOTBCS 3a O€3BIAXOJHOIO TEXHOJIOTIE 3
MPOKATHHUX 1 3BAPHUX JABOTABPOBHUX MPOLIIB.
P0o3moBCIOKeHHAOTpUMATH OaNKH 3 MIECTUKYTHUMH, BOCBMUKYTHHUMH,

KPYyrJauMUd 1 TPSIMOKYTHUMHUBHpI3aMH,  I103aCTOCOBYIOTBCA K  OaJiku
nepekpuTTaadonokputts. llepdopauisa3menilye Bary  KOHCTPYKIIH, OTBOPH
MO>KYThBHUKOPHUCTOBYBATUCH IJISI TPOITYCKY KOMYHIKAIIii.

BpaxoByroun 3HayHHIl OOCAT BUKOpPUCTaHHS NephOpOoBaHUX OaJIOK, BHCOKY
MaTEePi1aIOMICTKICTh 1 BAPTICTh KOHCTPYKIIIT HA CHOTOHI € aKTyaJIbHUM.

Jlouinbnicmos nposeedeHHs O00CHI0MHCeHb 3YMOBJIGHA THUM, IO OTpPUMaHI
pe3ynbTaTH JadyTh MOKJIMBICTh 3a0€3MEUUTH BHCOKY HAJIWHICTh mep(opoBaHOl
Oanku 1 OyaiBJI B LIJIOMY BIPOJOBXK 11 €KCIUTyaTarlii.

36' a30kpobomu 3 naykosumunpozpamamu, naanamu, memamu. Pobota

BHMKOHaHa 3FiI[H0 3 TEMATHUKOIO HAayKOBO-



nociigauxpooiTkadenpudyniBensHoiMexaniku THTY Ta nepkaBHUMHUIpOTpaMamu
HAJIAHOCTI 1 EKOHOMIYHOCTI OYy1IBEJILHUX BUPOOIB, MaTepialiB 1 KOHCTPYKITIH.
Memorw pob6omu € TOIIYKHOBUXKOHCTPYKTUBHUXDPIIIEHbIIEPHOPOBAHUX
0aoKHA OCHOBIAOCIIIKEHHSIX HAMPYKEHO —1€(OPMOBAHOTO CTaHY.
3as0anuam 00cnidyiceHHAE aHATITUIHUN PO3paxyHOK mepdopoBaHOi OakH,
JOCTDKEHHSI BIUIMBY CITKM CKIHUEHUX €JIEMEHTIB Ha HampyXeHHd CcTaH
nepdopoBaHoi Oanku, MOCHIIKEHHsS BIUIMBY KUIBKOCTI OTBOPIB, iX pO3MIpiB Ta
BiJICTaHEH MK HUMH Y nieppopoBaHux Oankax, MOPiBHIHHS BUAIB niepdopariii.
TI'any33io 3acmocysanna pe3ynbTaTiB poOOTH € MPOEKTYBAHHS, BUTOTOBJICHHS,
eKcIuTyarairist nepopoBaHUX OAJIOK .
006’ ekmom Oocnioxycenna € HanpyxeHo-nepopmoBanuii cranmnepdopoBaHoi
Oanku.
Ilpeomemom Oocnidrcenna € KOHCTPYKTUBHI Ta TEXHOJOTIYHI OCOOJUBOCTI
nephopoBaHUX OAIOK.
Memooamu 00CIIOMCEHHAC CTaHIapTHU30BaHIIIIXOIH 110
IUTAHYBAHHSAEKCIIEPUMEHTY, KOMI IOTEPHHUI MOJEIIOI0UNNA €KCIIEPUMEHT.
Haykosa nosuzna ompumanuxpe3yibmamigrosirac TOMy, 110:
— TMpOMOHYEThCA Oanku 3 HOBOIO(IIECTHKYTHOI) (opmoro mepdopaiii  Ha
OCHOBITIOPIBHSUIBHOTOAHAII3Y — HAMpPYXEHO—AE(POPMOBAaHOTO  CTaHy  Oamok 3
BUKOPHUCTAHHAM MporpamMHoro nakety ANSYS.
IlpakmuunesnauenHAOMPUMAHUXPE3YTbMAMIBTIONSATAE B
PO3pOOITipEKOMEH AL AJI TPOCKTYBaHHS, BUTOTOBJICHHS, KCIUTyaTallii, orjsiay Ta
BIJIHOBJICHHS TIep(OpPOBaHUX OAJIOK.
Anpooauiape3ynrvmamiemazicmepcbKoipodomuBUKOHAHA Ha HayKOBO-
TEeXHIYHINKOH(DepeHIIIMeXaHIKO-TEeXHOJIOTTYHOTO bakyIbTeTy
TepHOMiIBCHKOTOHAIIIOHAIBHOTOTEXHIYHOTOyHIBepeuTeTyimeH1IBanal lyros
(macromanx, 2014p).
Ilyonikauiape3ynomamisemazicmepcokoipob6omusniiiciena y 30IpHUKY Te3
BHUIII€3a3HAYCHOTKOH(DEPEHIIIi.
Knrouosi cnosa. nepdopoBana 6anka, KOHIIEHTpAIllS HAPYKEHb, HAMIPY>KEHO-

nedopMoBaHMl CTaH, METO] CKIHUCHHUX €JIEMEHTIB.



ABSTRACT
Tulba V.l. Reconstruction of mechanization base stage building with research
of stressed-strained state of light metal structur® - The manuscript.
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BackgroundOne of the most important tasks of constructionfugher
improving of building structures efficiency due eapening of resources and labor
costs. At this time existing requirements to thabdity of structures simultaneous
increase resource and decrease in weight, put éewaf problems in improvement
of old and creation of new structural forms andhods of calculation and the study
of real structures work.

Widely used perforated beams, which are made bywaste technology of
rolled and welded T-sections.

Distribution received beams with hexagonal, octafoncircular and
rectangular cutouts,applied as beams or coveragdorBtion reduces the weight
ofstructures, holes can be used for passing thentomeations. Todayisimportantto
take into account significant amount of using pexted beams, high material
consumption and cost of construction.

Advisability of conducting researcltaused by the fact that the results will
enable to provide high reliability of perforatedb®s and of the building, as a whole,
for its operation.

Relationship with academic programs plans, themes.Work carried out
according with the theme subject research the micttral mechanicsdepartment
andof TNTU and state programs of reliability andefficiency of construction
products, materials and structures.

The aim is to search for new design solutions perforatednis based on a

studies of stress - strain state.



The objective of the studyis analytical calculation of perforated beamsggtu
the influence of the finite element mesh for dretate perforated beams, study the
influence of the number of holes, their size and thstance between them in
perforated beams, comparing types of perforation.

Branch applicationof the work is the design, construction, operation
perforated beams.

The object ofstudys the stress-strain state of perforated beams.

The subject of the studyis to design and technological features perforated
beams.

Research methodsare standardized approaches to experimental design
computer modeling experiment.

Scientific novelty of the resultsis that: proposed a new beam (hexagonal)
form of perforations based on comparative analgdishe stress state — strained
stateof beams using the software package ANSYS.

The practical significance of the resultss to develop recommendations for
the design, construction, operation, inspectionrastbration perforated beams.

Testing results of master's worlperformed at Scientific Conference of
Mechanical Engineering Department of Ternopil Naaio Technical University
named after lvan Pul'uj (November, 2014).

Publication of the master's work done in the book of abstracts above
mentioned conference.

Keywords: perforated beam stress concentratiorgssistrain state, finite

element method.



