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Apanincbkuit  P.P.  PekoHCTpyKUisi CKIaCHKOr0 NPUMIillleHHS a30THO-
KHCHEBOI CTAaHOil 3 JOCTiKEeHHSM MiJCHJIeHHS 3rHHAJLHUX 3AJ1i300€ TOHHUX
eJIeMEeHTIiB MeTO/I0OM CKiHYeHHMX eJIeMEHTIB.

Jlunnomua poboma Ha 3000ymms 0C8IMHbLO-KBANIPIKAYIUHO20 PiBHs Mazicmpa
3a cneyianvuicmio 8.06010101 - I[lpomucnose i yusinohe 6y0igHUYMBO. -

TepHoninocokuil HAYIOHANLHUL MexHiuHul yHigepcumem imeni leéana Ilynios,
Tepnonins, 2015.

119 crop., 37 imoctpartiii, 20 Tabauik, 85 mKepen 3a NepeIikoM MOCUIAHb.

AKTyaJlbHICTb TeMHM 3yMOBJIEHAa THUM, OJHUM 3 TOTYXHHUX 3ac00iB
ngociaiypkeHHss moBeninku  apmoBaHux AIIK  3ami300eTOHHUX  KOHCTPYKLIM €
KOMITFOTEPHE MOJICIIOBAHHS 3 BHUKOPHCTAHHSIM  METOJy CKIHYCHHHX €JIEMEHTIB
(MCE). 3actocyBamnss MCE mnpum po3poOIli, DOCHIIKEHHI Ta BIPOBAIKCHHI B
BUPOOHHUIITBO HOBUX METOJIIB MIJACWJICHHS 3aJI300€TOHHUX KOHCTPYKIIM JO3BOJIUTH
3HAYHO CIIPOCTHTH TIPOIEC, 36KOHOMHUTH Yac 1 KOIITH Ha peai3aiiio MOCTaBICHUX
3azay.

3B’A30K po00TH 3 HAYKOBHMH NPOrpaMaMu, IVIAHAMM, TeMaMH. /uromMHa
poOoTa maricTpa BUKOHAHA 3TIHO 3 HANPSMKOM HAayKOBUX JOCHIKEHBb Jaboparopii
OyIiBeIbHUX KOHCTPYKIIIH 1 cmopyn Kadeapu IHXKEHEPHHX  KOHCTPYKIIIH
HarionansHOT0 yHIBEPCUTETY BOJIHOTO IOCTIOAPCTBA Ta MPUPOJOKOPUCTYBAHHS.

Mera i 3aBAaHHsl J0CJiI:KeHHs. MeETOo AUIUIOMHOT POOOTH € YHCENIbHE
MOJICITIOBaHHS HampyxeHo-nepopmoBanoro crany (HJIC) Ta ormiHka MimHICHUX
XapaKTEPUCTHK TOBHOMACIITAOHMX 3THHAIBHUX 3a11300€TOHHUX OAJIOK J0 Ta MICHs 1X
MiJCUIICHHS ByTJeneBuM nojgoTHoM Sika Wrap.

JIyist MOCATHEHHSI METH BUPIITYIOTHCSI HACTYITHI 3aB/IaHHS

- Ha 0a3l eKCnepUMEHTaJIbHUX BUIPOOYBaHb BCTAHOBUTU MEXaHIYHI
BJIACTMBOCTI MatepialiB (cTaji, OeTOHY), sIKI BUKOPUCTOBYBAJIUCH I BUTOTOBJICHHS
3aJ11300€TOHHUX 0AJIOK /IS iX TIOJIaIbIIIOT0 BUKOpHUCTaHHS mpu MozaemtoBanHi MCE;

- 3 ypaxyBaHHSIM E€KCHEPUMEHTAIbHO OTPUMAHUX HETIHIMHUX MEXaHIYHUX

BJIACTUBOCTEHU 66TOHy Ta CTaJ'Ii, 3 BHUKOPUCTAHHAM CKIHYCHHO-CJICMEHTHOT'O



PO3PaxXyHKOBOT'O KOMILIEKCY PO3POOMTH METOAUKY YHCEIBHOTO  MOJICITFOBAHHS
1JICUJIEHOT ByTJIelieBUM nosioTHOM Sika Wrap 3a11300€TOHHOI Oaku;

- BUKOHATH  TIOPIBHSUIBHUM  aHalli3  pPO3pPaxXyHKOBHX  JIaHMX 3
EKCIIEPUMCHTAJIbHUMHA Ta BCTAHOBHTH €()EKTHUBHICTH PI3HUX CXEM ITiICHIICHHS
3THHAILHHUX 3aJ11300€TOHHUX 0aJ10K KOMITIO3UTHUM IOJIOTHOM .

O0’€eKT MOCi3KeHH - 3THHAJIBHI 3a11300€TOHH1 OaJIKH.

IIpeaMer focaizKeHHs1 - HanpyXeHo-IeGopMoBaHWUN CTaH €JICMCHTIB
KOHCTPYKUIT MIJCHUJIEHUX 3THHAIBHHUX 37113006 TOHHUX OaJIOK Ta iX MPOTHH.

Metoau pochaigeHHs: JITEpaTYpHUN OTJIAM; aHANI3 EKCIEPUMEHTATBHUX
JOCIIKEHb, YHCENIbHI JOCTIDKEHHSI 3a CIeIIaJIbHO PO3POOJICHOI METOIUKOI 3
Bukopucrtanusim MCE.

HaykoBa HOBH3HA OJIep:KaHUX Pe3yJIbTaTiB:

-y poOoTi CTBOPEHO METOAUKY CKIHUCHHO-EJIEMEHTHOTO MOJIEITIOBAHHS
I1JICUJIEHOT BYTJICIIEBUM TOJIOTHOM 3aJ11300€TOHHOT OaJIKH;

- JochmipkeHo  edeKTHBHICTh  MIJCWICHHS  3alli300€TOHHOI  Oaiku 3

BUKOPHCTAHHSM BIIEPIIE 3alpONOHOBAHOTO TapameTpy MJ’T’, SAKUW 1HTETPaJIbHO
BpPaxOBY€ YMOBH MOYATKy pyHHYBaHHS €JIEMEHTIB KOHCTPYKIIii 3aJ11300€ TOHHOT OaJIKu.

I[IpakTHyHe 3HAYEHHS OJeP:KAHMX Pe3yJbTATIB TOJArae B TOMY, IO
3actrocyBanHs MCE mnpu po3poOiri, TOCHIKEHHI Ta BIPOBAIKEHH]I Y BUPOOHHUIITBO
METO/y MIJACUJICHHS KOHCTPYKIIH BYIJIEINIACTUKOBUM KOMIIO3UTHUM TOJOTHOM
3HAYHO CIIPOCTUTH CaM IPOILIeC MiACUICHHS Ta BapTICTh peaizallii.

Amnpobanisi  pe3yabTaTiB Maricrepcbkoi podoru. Martepianu  pobutu
JIOTIOBIJIATTUCh 1 OOTrOBOPIOBAIMCH Ha KOH(MEPEHINT MOJIOJUX YYEHUX Ta CTYJCHTIB,
25-26 nucromnana 2015p., m. TepHomis.

Ilyoaikamii. Pesynbratu omyOmikoBaHi y 30ipHuKy Te3: FO.I. ITunmyc. Orinka
e(EeKTUBHOCTI MIJICWJICHHS 3aji300€TOHHOI Oaiku KapOoHOBOw cTpiukoro / FO.L
[Mungyc, O.I1. Kononuyk, T.b. [Tunayc, M.B. Motpyxk, P.P. [Ipanincbkuii.

KarodoBi cJiioBa: 3a11300€TOH, METOJ CKIHYCHHUX CJIEMEHTIB, MIJICUJICHHS,

BYIUICHICBC KOMITIO3UTHE IMOJIOTHO, TPUMKA BI[aTHiCTB.



ANNOTATION

Drapinskyi R.R. Reconstruction warehouse nitrogen-oxygen station with
researching of enhancement bending concrete elements by finite-element method.

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, 2015.

119 pages, 37 figures, 20 tables, 85 sources on the list of references.

Topicality. The computer finite element method (FEM) simulation is the most
powerful instrument for modeling of reinforced concrete structures behavior.
Application of FEM in developing, researching and implementing of new methods to
manufacture reinforcement of concrete structures will greatly simplify the process ,
saving time and costs for the implementation of the given tasks.

Connection of the thesis with academic programs, plans and themes.

Master thesis is performed in accordance with the direction of research
laboratory of building structures and facilities engineering department designs the
National University of Water and Environment.

The aim and tasks of the research. The aim of the thesis is the numerical
simulation of stress-strain state (SSS) and assessment of strength characteristics of full
scale bending reinforced concrete beams before and after their strengthening with
carbon laminate Sika Wrap considering various schemes of strengthening.
Comparative analysis of calculated and experimental data and establishing the effect of
different strengthening schemes using carbon laminate.

The following problems should be in order to achieve the aim:

- estimation (on the basis of experimental tests) of materials (steel, concrete)
mechanical properties for further FEM modeling using ;

- using a computer FEM software to develop the numerical simulation technique
of strengthened with carbon laminate Sika Wrap reinforced concrete beams. Technique
should consider the experimental nonlinear mechanical properties of concrete and
steel;

- to perform comparative analysis of calculated data with experimental and
determine the effect of various schemes of reinforced concrete beams strengthening

using carbon laminate.



The object of the research - bending reinforced concrete beams.

The subject of research - stress-strain state of strengthened concrete beams and
their bending deflections.

Research methods: analysis of the literature; analysis of experimental studies,
FEM studies using specially developed technique.

Scientific novelty of the results:

- in the established technique of modeling finite-element modeling reinforced
carbon cloth reinforced concrete beams;

- the efficiency gain of reinforced concrete beams using the first option proposed
Mff, which allows for integrally provided early destruction of structural elements of
reinforced concrete beams.

Practical value of the results is that the use of finite-element method in
designing, researching and implementing the production method of amplification coal
plastic composite blade structures greatly simplify the process of strengthening and
cost of implementation.

Testing of the master's thesis results. Making materials were reported and
discussed at a conference of young scientists and students, November 25-26, 2015,
Ternopil.

Publications. The results published in the abstract: Y.I. Pyndus. Estimation of
efficiency of concrete beam reinforcing with carbon plastic tape / Y.I. Pyndus, A.P.
Kononchuk, T.B. Pyndus, M.V. Motruk, R.R. Drapinskyi.

Keywords: reinforced concrete, finite-element method, reinforcement, carbon

composite fabric, support capacity.



