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JluceprariiifHe JOCIHIKESHHS TMPHUCBIYCHE BUBUYCHHIO BIUIMBY TOIIKOKCHB
CTUCHYTOI 30HM OC€TOHY Ha HampyXeHO-Ie(popMOBaHUI CTaH Ta HECYUy 3JaTHICTh
MOXWJINX TIepePi3iB Ta 3113006 TOHHUX O0AJIKOBUX €JIEMEHTIB.

Y ecmyni puceptaimii HamaHe OOIPYHTYBaHHS BHOOpPY JIaHOI TeMU
JOCIIDKCHHSI, TPEJCTaBICHUN 3B’SI30K pPOOOTH i3 HAYKOBUMH IpOrpaMaMu,
IUTaHAMH, TE€MaMHU, HaBEJeHI MeTa Ta 3ajadl JOCHIHPKeHHs, HayKoBa HOBHU3HA
Ta MPaKTUYHE 3HAYEHHS pOOOTH, BIIPOBAIXKEHHS pe3yIbTaTIB POOOTH.

Haykosa nosusna ompumanux pe3ynvmamié TOJATAE B TOMY, IO TICIHS
IIPOBEACHHS cepii JOCTIKEHBb BIEpIle OTpUMaHI HOB1 JIaH1 3aJIUIIKOBOI HECy4oi
3aTHOCT1 MOXWJIMX Iepepi3iB MOMKOMKEHUX 3aTi300€TOHHUX O0ajioK, OTpHUMaHI
0COOJIMBOCTI TPIMIMHOYTBOPEHHSI Ta XapakTep PYWHYBaHHS TaKUX CJICMEHTIB,
IpaHUYHI TPOTHHHU, HANpPYyXeHO-IepopMoBaHUN cTaH OCTOHY Ta CTPHXKHIB
MOTIEPEeYHOT apMaTypu; BCTAHOBIEHUW BIUIMB IMapaMETPiB MOMIKOKEHOCT]
3pa3kiB, B TOMY 4YHCII, MPU PI3HUX NPOTOHAX 3pI3y HaA Il XaPaKTCPUCTUKHU;
3aMpONOHOBaHA METOJIMKA 3 BH3HAUCHHS 3aJUIIKOBOI HECYYOi 3JaTHOCTI MOXUITUX
mepepiziB i1 €JIEMEHTIB 3 TaKMMHU IOIIKO/DKCHHSIMH Ha OCHOB1 ICHYHOYOTO
HOPMAaTHUBHOTO METOY.

Y nepwiomy po3oini nuceprarii MPOBEICHO OTJISAJ ICHYIOUHMX HAyYKOBHUX
JOCIIHKEHB, 0 CTOCYIOTHCA O0paHOi TeMU 3 JOCTYIMHUX JIITEPATypPHHUX JKEped.
3a pesydabTaTaMy aHAMI3y JOCTIIKEHb BCTAHOBJEHO, IO 3HA4YHA KUIBKICTh

OyniBenb Ta CIOPYHA €KCIUTYaTy€eThCs 3 MOMIKOKEHUMH €JIEMEHTaMH, 1110 B CBOIO



4yepry 3HWXKYE€ TEPMIHM EKCIUTyaTalli LUX KOHCTPYKLIA Ta NPU3BOAUTH MO
aBapiiiHOro CTaHy.

BcranoBneno, mo, Ha JKajgb, B UYMHHHX HOPMATHBHHX JOKYMEHTaX
HE MICTUTBCSA JKOJHUX PEKOMEHIAIIW ISl BH3HAYCHHS 3aJIMIIKOBOI HECydOi
3IaTHOCTI JJI TaKMX KOHCTPYKIIM, 1110 3HAYHO YCKJIAJHIOE BUOIP paliOHaIbHOTO
MIACWICHHS Ta HE 3aBXIW TPHU3BOAWTH JI0 PAIliOHATBHOTO BUKOPUCTaHHS
pecypcis.

B xoni mitepaTypHOro aHainildy 3’sICOBAHO, IO JOCTIIKEHHSIMHU HECY4Oi
3MaTHOCTI TOXWJIMX TIepepi3iB Yy CBOiX pobOoTax 3aiiMaBCs psAJl BUYCHHUX:
baiikoB B. M., bopumancekuiit M. C., I'Bo3ae O. O., I'onumes O. b., lonas K. X,
Hmutpenko A. O., Hopodeer B. C., HopomkeBuu JI. O., 3anecos O.C.,
Kapmrok B. M., Knumenko €. B., Mypaies B. 1., Cronspos 4. B., Topsaux M. C.,
Leonghart F., Morsch E., Talbot A. N., Regan P. E., Ritter W. ta ixmi. IIpoTe,
JIOCJTIJDKEHHsSI HEeCy4doi 37aTHOCTI TMOXWJIMX Tepepi3iB B TMOIIKOMKEHUX Oaikax
HE MPOBOAMIIOCH 1 € Hapa3l akTyalbHUM. 30KpeMa, Iy>Ke LIKaBUM B MOJAJIBIIOMY
€ JOCIIKEHHS BIUIMBY IOIIKO/KEHb B CTUCHYTIM 30HI O€TOHY y BHUIJISIAI CKOJIIB
Y Pi3HUX BEJIMYMHAX BIIIHOCHOTO MPOTOHY 3pi3y.

[TomkomkeHHSs B BUIJISAI CKOJIIB O€TOHY MAalOTh IMPHU3BOJAWTH 10 3MIHU
HaIpy>XeHo-IepopMOBaHOTO CTaHy — HEWTpajgbHa BIiCh Iiepectae OyTH
napageabHOI0 OCSIM OaIKH, 3a paxXyHOK IIbOT'O BUHUKAE KOCHI 3THH.

Y Opyzomy po3odini nucepranii HaBeAeHO po3poOJeHYy TMporpaMmy Ta
METOJIMKY €KCIIEPUMEHTATBHUX JTOCTIKCHb I BUBHAUYCHHSI 3aJTUIIIKOBOT HECYUO1i
3IaTHOCTI MOXWJINX MEePePi3iB MOMIKOIKEHUX 3a7T1300€ TOHHUX OAJIOK.

Po3poOka MeToaWKu MPOBOIMIIACH 13 3aCTOCYBAaHHAM KOMILJIEKCY METOMIB
MaTeMaTUYHOI CTATUCTUKH — IUIAHYBAaHHS EKCIIEPUMEHTY. 3TiIHO IBhOro OyIo
BUTOTOBIIEHO 15  mocHimHMX  3pa3KiB IS TPOBEICHHS  TPUPIBHEBOTO
TpU(PAKTOPHOTO EKCIIEPUMEHTY, IO JI03BOJISIE OTPUMATH JOCTOBIPHI PE3yJIbTATH Ta
MaKCUMaJIbHY TOYHICTh BUMIPIB MPU MIHIMAJIbHIN KUTBKOCTI MPOBEACHUX JOCIII/IIB.
B sikocTi dakTopiB, 0OpaHUX ISl JOCTIIKEHHS, €: MPOTiH 3pi3y a,, BUCOTA CKOJY

O0eToHy N Ta KyT HaXHITy CKOJTy OCTOHY /1.



[ligkpecntoeTbcsl, MO BCl NPUHHATI Marepiaad 3pas3KiB, TEXHOJOTIA
BUTOTOBJICHHSI, METOJM BUIPOOYBaHb Ta OOJIAJHAHHS BIAMOBIIAIOTH BUMOTaM
YUHHUX HOPMATHUBHUX JOKYMEHTIB Ta JO3BOJSIOTH OTPUMATH €KCIIEPUMEHTAILHO
JIOCTOBIpHI fAaHl. JIis BU3HAYEHHS XapakTEpUCTHK MaTepiayiiB BUTOTOBJIEHI
KOHTPOJIbHI 3pa3KHu.

Y  mpemwvomy po3oini paucepTaiii omnMcaHi OTpUMaHiI pe3yJbTaTH
1a00paTOpHUX JOCIIKEeHb. B X011 M0CHiiB BU3HAYEHI JaHi (i3UKO-MEXaHIUYHUX
XapaKTepUCTUK OeToHy Ta apMarypu (6eToH kiacy C25/30, moB3a0BXKHS apMaTypa
kiaacy AS00C, nonepeuna apmatypa kinacy A240C) Ta BunpoOyBaHo 15 gocmiaHux
0ayok, SKI Mia JI€l0 KOPOTKOYACHOTO CTYIEHEBO-3POCTAIOYOr0 30CEPEIHKEHOTO
HAaBAaHTAXXCHHS 3a3HAIM pYHHYBaHHS 3a MOXWIUMHU Tiepepizamu. B pozmimi
aHATI3YIOTHCS JIaH1 BILUIMBY IOIIKO/KCHD Ta MPOTOHY 3Pi3y Ha 3aJIMIIKOBY HECYUy
3/1aTHICTh, IPOTHUHU, XapaKTep TPIIUHOYTBOPEHHS, TPAaHUYHA NTUPUHA PO3KPUTTS
TPIIIMH, HAMNpPYXXEHO-AehOpMOBaHMN cTaH OETOHY Ta CTPHUIXKHIB IIONEPEUHO]
apMarypH.

B xoni ananmizy BCTaHOBIEHO, IO HECy4Ya 3/IaTHICTb 3MEHILIYETHCA MPH
30UTBIIICH] TUIONII TOIIKO/KEHb Ta MPOTOHY 3pi3y. B Mekxax KOXXHOrO MpOTOHY
3pi3y 3pa3Ku 3 OUIBIIOIO IUIOIICIO MOMTKOKCHHSI BUTPUMYBAJIM MEHIITY ITONIEPEUHY
Cuy, OUIbIlIe HABaHTAXXEHHS 3/1aTHI OyJIM CIIPUHHATH 3pa3KH 3 MEHILIOI0 BUCOTOIO
MOIIKO/KCHHS 1 OUTBIIMM KyTOM HaXMIIYy IMOIIKOJDKEHHS, HIJK 3pa3Ku 3 OLIBIIOIO
BHUCOTOIO TMONIKO/DKEHHS 1 MEHIIMM KyTOM HaxXuiy TOMKoMKeHHs. Hecyua
3IaTHICTh TIPHU MPOTOHI 3pi3y a, = 510 MM B ymkomkeHux 3paskax b2, b3, b4,
b5 cranoButh 95,9%, 80,8%, 79,5%, 41,0% (BiamoBigHO) BiA HECY4Oi 3aTHOCTI
HeymkopkeHoro b1; mpu nporosi 3pizy a, = 340 MM B ymikopKeHuX 3pa3kax b7,
b8, B9, Bb10 cranoButre 75%, 70%, 55%, 42.5% Bim Hecy4doi 37aTHOCTI
HeymkopkeHoro b6; mpu nporoxi 3pi3y a,= 170 MM B ymkopkeHux 3paskax b12,
b13, b14, B15 cranosute 94,7%, 88,4%, 79%, 67,3% Big Hecy4doi 37aTHOCTI
HEeym Ko KkeHoro b11.

[IpocTexxyeThCcsi 3al€KHICTh, IO 31 30UTBIIEHHSM IUIONII TTOIIKOMKEHHS

3MEHIIYEThCS TpaHUYHA IIMPUHA PO3KpUTTA TpimuHu. [Ipm vomy B 3paskax



3 MEHILIOI0 BUCOTOIO MONIKOKEHHS 1 OLIBIIUM KYTOM HAaXWIy MOIIKOJKEHHS
IrpaHUYHA IIUPUHA PO3KPUTTA TPILIMHU OUIbLIE HDK B 3pa3kax 3 OUIbLIONO
BHUCOTOIO TIOIIKO/DKEHHS 1 MEHIIMM KyTOM HaXWiIy TMOIIKO/DKEHHSA. Bumammi
TPIIIMHU Yy HEYIIKO/JKEHOI TpaHi 3’ ABJIAIOTHCSA Ha CTYIIHb a00 JEKUIbKa CTYIEHIB
panime. IlomkomkeHHss 1 30UIbIIEHHS iX IUIONII TPU3BOASATH 1O 3MEHIIEHHS
IPaHUYHUX MPOTHUHIB.

BusiBneno, mo BigOyBaeThCsd 3MiHA HANPYKEHO AehOPMOBAHOTO CTaHY
O0eToHy — B1AOYyBa€eTbCAd HAaXWJI HEUTpadbHOI OCl Maike mnapajeabHO (QPOHTY
MOIIKO/KEHHST HampykeHHS B TOMEPEYHUX CTPUKHSAX apMaTypu HE JIOCATAIH
MEXI TEKYy4YOCT1 B 3pa3Kax 3 HalOUIBIIOI IUIONICH0 IMOIIKOJKEHHS Ta B YCIX
YIIKOJDKEHUX 3pa3Kax Mpu MporoHi 3pizy a, = 170 mMm, a came 3pasku bS5, b10,
b12...B15.

Amnaini3 nocmigHuX (akTopiB 3a JOMOMOTOI0 PETrpeciifHOrO aHalli3y BKa3ye
Ha Te, 10 cepell MOCTiIHNX (PaKkTOpiB HAHOUIBIIKK BITUB HA TPAHUYHY MOTIEPEUHY
CWJIy YMHUTH TIPOTOH 3pi3y, a KYT MOIIKO/>)KEHHS BIUIMBAE 3HAYHO MEHIIIOI0 MipOIO
AK 1 TTIMOMHA TTOUTKOXKEHHS.

Y uemeepmomy po30ini nucepTallii HaBeJEHI pe3yJdbTaTH YHCEIbHOTO
MozeoBaHHS poooTH nociigaux 3paskiB B [IK JIIPA — CAIIP. [ns npoBeaeHHs
METOJOM CKIHYCHHX €JIEMEHTIB HEJIIHIMHOTO KPOKOBO-ITEPAIIHHOTO PO3paXyHKY
Oynu 3actocoBaHi (akTUUHI JlarpaMu  HanpyKeHHs-Aehopmallii o-¢ OeToHY
Ta apMarypu. BkaszaHo, 1m0 pe3ynabTaTH HECY4Ooi 3JaTHOCTI TMOKa3ald TapHY
30DKHICTh 3 pe3yJibTaTaMd, OTPUMAHUMU B XOJ1 HATYpPHUX BUIPOOYBaHHSIMH,
koedimient Bapianii v = 14,8% (mpu abGcomroTHiN pi3HuUIl B Mexax Bimx 3,2%
1o 21,5%). Xapakrep pyiiHyBaHHs CIIIBIaJa€ 3 pe3yJbTaTaMyd BUIIPOOYBaHb, KPIM
3paskiB b11...b14 — Tam, nme pyiiHyBaHHs BigOyBamocs Bim ApoOJICHHS OETOHY
Ha omopi. Bka3yeTbcsi Ha momiOHOCTI B xapakTepi AedOpMyBaHHS 3pa3KiB
Ta Ha JESKI HE CIIBMAJaHHS TPAHUYHUX HAMPYKEHb B CTPWIKHSAX TMOMEPEYHOT
apMaTypu — BOHHM HE JIOCATAIM MEXI TEKy4OCTi, Ha BIIMIHY BiJ JaOOpaTOpHUX
nociuimkenb B Oankax bl...b4, b6...B8, b11. Big3nadaernscs, o MOJEITIOBAHHS

B [IK JIIPA — CAIIP Moxe BUKOPHUCTOBYBATHCH ISl TAKUX PO3PAaXyHKIB, MPOTE



MIPOLIEC BiJ CTBOPEHHS MOJENI 10 aHa3y OTPUMAHUX JTaHUX JOCUTbh KPOMITKHMA
Ta 3aiiMa€ BEJIMKUI MPOMIKOK Yacy.

HaBeneno 3amnpornoHoBaHy METOAMKY 3 BU3HAYEHHs 3aJIMILIKOBOI HECYYOl
3IaTHOCTI MOXWJIMX Mepepi3iB MOMIKOIKEHUX OajoK Ta CTBOPEHO 3pY4YHUN s
BUKOPUCTAaHHS aJTOPUTM pPO3PaxyHKy. BHKOHaHE TOpIBHSAHHSA pPE3yJbTaTiB
MPOBEICHOTO PO3PaxXyHKY 3a 3alpOTIOHOBAHOI METOIUKOI 3 pe3yIbTaTaMu
EKCIIEpUMEHTATBHUX JAOCIIHKEeHB. [Ip0o MOMITBHICTE HOTO BUKOPUCTAHHS CBITYHTH
koedimient Bapiamii v = 10,3% (mpu abcomtotHiit pizHuini B mexax Big 0,1%
10 28,1%).

Y nw’amomy po3odini nucepraiii HaBeJCHI NPUKIAAU 3aCTOCYBAHHS
NIEPEBIPOYHUX PO3PAXYHKIB 3a 3alPOTIOHOBAHOIO METOJIUKOO IS TMOIIKOKEHUX
spaskiB b4 Ta b15. Takox B po3aurl JOMOBIIAETHCS TPO BIPOBAIKCHHS
OTPUMAHUX PE3YJIbTATIB HAYKOBHX JIOCHTI/DKCHb B NMPAKTUKy MPOCKTYBAHHS IPH
po3po0I1Ii MPOEKTIB KamiTaabHOTO peMoHTy lLleHTpy mno3amkiibHOT poOOTH Y
M. KpamMaTopchbk Ta KamiTaabHOTO PEMOHTY TOJIOBHOTO Koprycy JloOpominbehkol
[I3® y M. JloOpomimis, a TakoX B HaBYAJIBHUN TpOleC NpH BUKIAAaHHI
JEKIIHHOTO Marepiany 3700yBadyaM BHINOI OCBITH IMIJATOTOBKH 3a CIEHIAJBHICTIO
192 — ByniBHUIITBO Ta LMBLIbHA iHXeHepis B OjecbKill JepikaBHIN akajaemil
OyIIBHUIITBA Ta apXiTEeKTypH, a Takok B JloHOAachKkiii HalioHaIBHIA akajaemii
OyIIBHUIITBA Ta apXITEKTYypPH.

KirouoBi ciaoBa:  eKCepuMEHTalbHI  JOCHIKEHHS, pyHHYBaHHS,
MTOIIKOKCHHS 3aJ11300€TOHY, 3aJ11300€TOHHI OaIKH, 3aJIUIITKOBA HECyYa 3/IaTHICTD,
HaIpy>XeHo-negopMoBaHu# CTaH, TpaHUYHI AeopMallii, TpPaHUYHHUI CTaH, IPOTIH
3pi3y, METOJl PO3paxyHKy, IOXWIUH TIepepi3, MNPUONMOPHI JUISHKHA, HaXHUJI

HEUTpaJIbHOI OCI.



ABSTRACT
Polianskyi K. V. Stress-strain state and the bearing capacity of the inclined
sections of damaged reinforced concrete beams. Qualification scientific work on
the manuscript.
The thesis for candidate degree of engineering science (PhD) in the specialty
192 — Construction and civil engineering — Odessa State Academy of Civil

Engineering and Architecture, Odessa, 2020.

The thesis investigation is devoted to the study of the influence of damage
of compressed concrete areas on the residual bearing capacity of the inclined
sections and the stress-strain state of reinforced concrete beam elements.

In the introduction of the work, reasoning of the choice of research topic,
relation of work with scientific programs, plans and topics, the purpose and tasks
of research, scientific novelty and practical significance of the work,
implementation of the results of the work are shown.

Scientific novelty of obtained results is that after series of studies the new
data of the residual bearing capacity of inclined sections of damaged reinforced
concrete beams were obtained. The new features of cracking and destruction
character of elements, boundary deflections, stress-strain state of concrete and
transverse reinforcement bars were obtained. The influence of the parameters of
the damage (including at various values of shear span) of the samples on these
characteristics is established. The methodology (based on an existing code method)
of determining the residual bearing capacity of inclined sections for elements with
such damages are proposed.

In the first chapter of thesis a review of existing scientific studies on the
topic chosen from the available literature are provided. The analysis of studies
found that a significant number of buildings operated with damaged elements
which in turn reduces the service life of these structures and results in emergency

condition.



It is established that the current codes do not contain any recommendations
for calculating the residual bearing capacity for such structures. It greatly
complicates the rational choice of rational strengthening and does not always lead
to the rational use of resources.

During the literary analysis it was established that the research strength of
the inclined sections were considered in the works of Baikov V.M.,
Boryshanskyi M. S., Hvozdiev 0O.0O., Holyshev 0O.B., Dolia K. Kh,,
Dmytrenko A. O., Dorofieiev V. S., Doroshkevych L.O., Zaliesov O. S,
Karpiuk V. M., Klymenko Ye. V., Murashev V. I, Stoliarov Ya. V., Torianyk
M. S., Leonghart F., Mérsch E., Talbot A. N., Regan P. E., Ritter W. and others.
However, the study of the strength of the inclined sections in the damaged beams
has not been conducted and is currently relevant. In particular, very interesting in
the future is to study the impact of damages in the compressed zone of concrete in
the form of chips with different values of the shear span.

Damages in the form of chips of concrete should lead to a change in the
stress-strain state — the neutral axis should cease to be parallel to the axis of the
beam, due to which an oblique bend occurs.

In the second chapter of thesis program and methodology of experimental
research to determine the residual bearing capacity of inclined sections in the
damaged reinforced concrete beams are developed.

Development of methods carried out using complex mathematical statistics
methods — experimental planning. According to that 15 prototypes for conducting
three-level and three-factor experiment were made. It allow to get reliable results
and maximum accuracy with a minimum number of experiments conducted
as factors selected for study are: shear span a,, height of concrete chips h; and
angle of concrete chips p.

It is emphasized that all taken samples of materials, manufacturing
technology, testing methods and equipment comply with actual codes and
experimentally yield reliable data. Test specimens were made to determine the

characteristics of the materials.



In the third chapter of thesis the results of laboratory tests are described.
During the experiments physical and mechanical properties of concrete and steel
rebar (concrete grade of C25/30, longitudinal reinforcement grade of A500C,
transverse reinforcement grade of A240C) are identified and 15 experimental
beams are tested under short-stepwise increasing load. All of beams were
destroyed by inclined sections. The data of the influence of the damage and the run
of the slice on the residual bearing capacity, deflections, the nature of cracks, the
limit width of crack opening, the stress-strain state of concrete and the bars of the
transverse reinforcement are analyzed.

The analysis found that the bearing capacity decreases with increased area
of damage and shear span. Within each shear span, specimens with a larger
damage area withstood a shear force, more loads were able to accept specimens
with a lower damage height and a greater inclination angle of damage than
specimens with a higher damage height and a smaller inclination angle. The
bearing capacity at the shear span a, = 510 mm in the damaged samples b2, b3,
b4, B5 is 95.9%, 80.8%, 79.5%, 41.0% (in accordance) of the bearing capacity of
sample B1; at the shear span a, = 340 mm in the damaged samples b7, b8, B9, 510
IS 75%, 70%, 55%, 42.5% of the bearing capacity of sample b6; at the shear span
a, = 170 mm in the damaged samples b12, 513, 514, B15 is 94.74%, 88.4%, 79%,
67.3% of the bearing capacity of sample b11.

The dependence is observed that with increasing damage area the limit width
of crack opening decreases, whereby in samples with smaller height of damage and
greater angle of damage, the limit width of crack opening is greater than in samples
with greater height of damage and smaller angle. Visible cracks in the undamaged
side appear a step or several steps earlier. Damages and an increase in their area
leads to a decrease in limit deflections.

It is revealed that there is a change in the stress strain state of concrete —
there is a slope of the neutral axis almost parallel to the front damage. The stresses

in the transverse bars of the reinforcement did not reach the yield point in the



specimens with the largest damage area and in all the damaged specimens during
the shear span a, = 170 mm, namely specimens B5, B10, B12...B15.

The analysis of the experimental factors with using regression analysis
indicates that, among the experimental factors, the most significant effect on the
ultimate shear force is the shear span, and the damage angle has a much smaller
effect than the depth of damage.

In the fourth chapter of thesis the results of numerical modeling of
prototypes in the software complex LIRA — CAD are shown. The actual stress-
strain o-¢ diagrams of concrete and reinforcement were applied to perform the
method of finite elements of nonlinear calculation. Indicated that the carrying
capacity results showed good convergence compared with tests, coefficient of
variation v = 14,8% (absolute difference in the range from 3.2% to 21.5%).
Fracture coincides with the results of tests of samples except b11...514 - where
failure occurs by crushing concrete support. The similarities in the character of the
deformation state of the specimens and some discrepancies in the boundary
stresses in the bars of the transverse reinforcement are indicated — they did not
reach the yield-strength, unlike the laboratory tests in the beams B1...b4, B6...B8,
B11. It is noted that modeling in the software complex LIRA - CAD can be used
for such calculations, but the process from model creation to analysis of the
obtained data is rather painstaking and time consuming.

The proposed method for determining the residual bearing capacity of the
inclined sections of the damaged beams is presented, and a calculation algorithm
IS easy to use are designed. Comparison of results for the proposed method
of calculating the results of research are completed. On the feasibility of its use
indicates the coefficient of variation v = 10,3% (absolute difference in the range
from 0.1% to 28.1%)).

In the fifth chapter of thesis examples of calculations for verifying the
proposed method for damaged samples b4 and b15 are showed. The section also
reports on the implementation of the results of scientific research into the design

practice in the development of projects of overhaul of the extra-curricular work



center in Kramatorsk and overhaul of the main building of the Dobropilska CPP
in Dobropillya and the introduction into the scientific process of teaching lectures
to students of specialty 192 — Construction and civil engineering at the Odessa
State Academy of Civil Engineering and Architecture, as well as in the Donbas
National Academy of Civil Engineering and Architecture.

Keywords: experimental investigations, destruction, damages in reinforced
concrete, reinforced concrete beams, residual bearing capacity, stress-strain state,
limit deformations, limit state, shear span, method of calculation, inclined sections,

area near support, tilt of the neutral axis.
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