AHOTALIIA

A3zizoea A.I'. MiHICT Ha 3TUH 3al1300€TOHHMX OalKOBUX KOHCTPYKTHBHUX
€JIEMEHTIB, SKi MIJCUIICHI IUIIXOM HapoIllyBaHHA mnepepidy — KBamidikamilina HayKoBa
mparis Ha mpaBax pyKOIMHCY.

Huceprariss Ha 3100yTTS HAyKOBOrO CTymeHs Joktopa ¢urocodii 3a
cnemianpHicTiIO 192 — byaiBHunTBO Ta nMBUIbHA 1HxkeHepia (19 «Apxitektypa i
OyniBHULITBOY). — Hanionansauii yHiBepcuteT «llonTaBcbka momiTexHika iMeHi HOpis
Konpgpartoka». — [lonrasa, 2026.

Hucepratiitna poOoTa NpUCBSYEHA BJIOCKOHAJICHHIO METOJIUKH PO3pPaxyHKY
MIIIHOCTI Ha 3TUH 3alli300€TOHHUX OaJKOBUX KOHCTPYKTUBHUX €JIEMEHTIB, SIKi
NIJCUJICH] IUISXOM HapoOIyBaHHA MEPEPi3IB OJHOYACHO B CTHCHEHIN 1 pO3TATyBaJIbHIN
X 30Hax.

Y pozaimi 1 «AnHami3z METOAIB TIJCWICHHS 3TUHAJIBHUX 3a1300€TOHHUX
KOHCTPYKTUBHUX €JIEMEHTIB MUISIXOM HApOIIyBaHHS TMeEpepizy» MPOBEIACHO aHai3
CIOCOOIB  MIJICUJICHHSI 3alli300€TOHHUX OalKOBUX 1 TIUIMTHUX KOHCTPYKTHUBHUX
€JIEMEHTIB MEePEeKPUTTIB (MOKPUTTS) OyaiBesb (CIOPYA) Ta iX KOHCTPYKTHUBHUX PIIICHb,
AK1 3JIACHIOIOTHCS TUIIXOM HApOIIYBaHHS iX mepepi3iB, chopmoBaHi MeTa 1 3amadi
JIOCITIJIKEHb POOOTH.

VY pozain 2 «Metoau po3paxyHKy MIITHOCTI Ha 3TMH 3a1130-0€TOHHUX OaJKOBHX
KOHCTPYKTHUBHHUX €JIEMEHTIB, SIKI MIJCHJICHI INIJISXOM HApOIIyBaHHs TMepepidy» IaHa
Kkiacudikaiis BapiaHTIB CHOCOOIB MiJCWICHHS (BIAHOBJICHHS) OaqKOBUX 1 TUIMTHHUX
3a]11300€TOHHUX TPOTOHHUX KOHCTPYKTHBHUX €JIIEMEHTIB TEPEKPUTTIB OyaiBeib 1
CHIOpY/I IUISIXOM HapoIlyBaHHS iX MepepisiB, sika Oyna chopMoBaHA HA OCHOBI aHATI3Y
MOJIOKEHB JIIF0Y0i HOPMATHUBHOI JIOKYMEHTAIlll Ta TUMOBUX KOHCTPYKTHBHHX PIIlICHB,
KOTpP1 BUCBITJICHI B MPAKTUYHUX PEKOMEHIAITISAX Ta HAYKOBUX JTOCHIIPKEHHAX HAYKOBIIIB
cBiTy. Takox y po3auti npHUBeACHI METOAM PO3PaXyYHKY MII[HOCTI Ha 3rMH OAJIKOBHX 1
IUIMTHUX KOHCTPYKTUBHHUX €JEMEHTIB 3a/11300€TOHHUX MNEPEKPUTTIB, SIKI MIJICUIICH]
IJITXOM HapOIIyBaHHS TIEpepisiB, a came:

® METOJl PO3paxyHKy MIIHOCTI Ha 3TMH 3aJl1300€TOHHUX OajJKOBHX €JIEMEHTIB, SKi

NIJCWIICH] [UISIXOM  HapoUlyBaHHS IUIONII MO3/J0BXKHBOI'O apMyBaHHS B



pO3TAryBasbHIM 30HI iX Mepepidy 3a JOMOMOTOI0 JIOJaTKOBHUX apMaTypHHX
CTEpXHIB, 5Kl 3aKPIIUTIOIOTHCSA (3’ €AHYIOTBCS) /10 CTEPXKHIB ICHYI0YOTO apMyBaHHS
3aBJISIKM TEPEPUBUCTUX 3BapHUX IIBIB. MeTonMKa po3paxyHKY MIITHOCTI Ha 3THMH
3a11300€TOHHUX 0aJoK, SIKI apMOBaHI J0AATKOBOIO MO30BKHBOIO apMaTypoIo i
yac HABAHTAXKEHHS, JI03BOJISI€E BU3HAYUTH: ILJIOILY PaIliOHAIBHOTO (ONTUMAIBLHOTO)
MO3JIOB)KHROTO apMyBaHHsS iX IepepisiB; Micie (MOJ0KEHHS) ONTUMaTbHOTO
3BApIOBAHHS apMaTypHHX CTPUXKHIB, SIKI BUKOPHUCTOBYIOTHCS [JIsl TOCHJICHHS
nepepiziB OaJIOK y pO3TIATHYTIH 30HI;

METOJI PO3paxyHKy MIIIHOCTI Ha 3TMH KOMOIHOBaHMX T-momiOHMX mepepisiB
OQJIKOBUX 1 IUIMTHUX €JIEMEHTIB 3alli300€TOHHMX MEPEKPUTTIB, SKI MiJCUIICHI
IUIIXOM  yJIAmITYyBaHHA B  HHUX  JIOAATKOBOI'O  3allI300€TOHHOrO  IIapy
Ha0ETOHYBaHHS B 30H1 CTUCKY Ta JOJATKOBOI'O apMyBaHHS B 30H1 pO3TATY.. MeTos
pO3paxyHKy 3abe3reuye HEOOXIAHY MIIHICTh Yy PO3PaXyHKOBUX KOMOIHOBaHMX
nepepizax  OaJKOBO-TUIMTHUX  €JEMEHTIB ~ MOHOJITHOIO  3aJ1i300€TOHHOTO
MEPEKPUTTS] Ta TEPEKPUTTIB 13 30IpHUX 3ai300€TOHHUX PEOPUCTUX IUIUT YU
IUIOCKUX TUIAT 3 KPYTJIUMU IyCTOTaMH TIPHU 3TUHI, @ TaKOXK J103BOJIsIE €(heKTUBHO
pPO3paxoByBaTH palliOHANIbHI MEepePi3u KOHCTPYKTUBHUX KOMITOHEHTIB IT1JICUIICHHS,
BpPaxoOBYIOYH HasiBHE B HUX apMYyBaHHS,

METOJMKA PO3pPaxyHKy MIIIHOCTI Ha 3TMH KOMOIHOBAaHMX 3a1i300€TOHHHMX
OaJIKOBUX €JIEMEHTIB, SIKI YTBOPIOIOTHCS B PE3YNbTATi iX MIJACHICHHS ILISXOM
JBOOTYHOIO CUMETPUYHOTO HApOILyBaHHA iX nepepisiB. JlaHa MeTonuka 0a3yeThCs
HAa METOJll PO3PAXyHKOBOTO OIOpPY 3alli300€TOHY, SKUM TPYHTYEThCA Ha
yHIBepcaJIbHIN (yHKI[IOHANBHIN 3anexHocTi k,=f(®) MIIHOCHHUX XapaKTepUCTHK
3aJ11300€TOHHOTO KOHCTPYKTHBHOTO €JIEMEHTY, L0 3TMHAEThCS. 3a JOMOMOTOI0
NPECTaBICHUX B 11.2.4 aHANITUYHUX 3aJIEKHOCTEH MAEMO MOXKIIUBICTH BUKOHATH
pillIeHHS JBOX THWITIB 3a/Jad: 3a7adi TUy |: BU3HAYEHHS HEOOXIMHOI ILIOMII
apMyBaHHS B HIDKHIN PO3TATYBaNbHINM 30H1 JOJAATKOBUX OOKOBHX OETOHHUX IIApiB
HaOETOHYBaHHs Mepepizy B KOMOIHOBaHIM Oalllil, sika YTBOPIOIOTHCS B PE3YJbTaTI
HiCUJIEHHS TIepepi3iB ICHYI0YO1 3a/11300€TOHHOT OaIKy HUIAXOM iX HapOIlyBaHHSIM

Mo  BCiM  BUCOTI  JOAATKOBMM  JBOIIAPOBUM  CHMETPUYHHM  OI1YHUM



HAaO0ETOHYBAHHSM; 3ajadl THUIy 2: BU3HAYEHHS MIIHOCTI Ha 3TUH KOMOIHOBAaHO1
Oanmku, sKa YTBOPIOETbCS B pe3yJbTaTi MIACHICHHS MEpepi3iB MO BCiil BUCOTI
ICHYIOUOi 3aJ11300€TOHHOI OAJIKK T0JJATKOBUM JBOIIIAPOBUM CUMETPUYHUM O1YHUM
HAaOETOHYBAHHSIM.

VY posnim 3 «MimHICTh Ta PO3MOAINT 3YCHJIb 3BApPEHHMX BHAKIIAJIKY CKJIAQJICHHX
MO3JIOBXKHIX apMaTYPHUX CTEPXKHIB, sIKI YTBOPIOIOTHCS TIPH I1JICUIICHH] 3a11300€TOHHUX
0amKOBUX €JIEMEHTIB IUISIXOM HApOIyBaHHS Mepepi3y B PO3TIATHEHIN 30H1» MPUBEACHI
pe3yibTaTH  E€KCIIEPUMEHTAIbHUX  JIOCHIPKEHb 3BAapeHUX BHAKIAAKY OKPEMHX
MO3J0BXHIX apMAaTyPHUX CTEPAKHIB CKJIAIEHOTO Mepepi3y 3 pI3HUMU KOHCTPYKTUBHUMHU
PILIEHHSIMU, SIKI YTBOPIOIOTHCS MPH MiJACWICHH] 3a711300€TOHHUX OAJIKOBUX €JIEMEHTIB
[UIIXOM HApOIIYBaHHS TEpepidy B PO3TATHEHIM 30HI, JO3BOJIMIM BU3HAYWUTU BIUIUB
pi3HHUX (DaKTOpIB HA iX MILHICTh HA PO3TAr, Ae(OPMATUBHICTh Ta XapaKTEP PO3MOALLY
BHYTPIIIHIX 3YCHJIb TIO 1X TOBXHUHI IIPH i 30BHIITHBOTO 3yCHILIS, SIKE MOJIEIIOE CTAII0
MO3allEHTPOBOTO PO3TATY poO0YOi apMaTypu B HHXKHIM 30HI Tepepi3iB OalKOBHUX
€JIEMEHTIB MpHU 3TWHI YW MPU 3aCTOCYBaHHI B HHUX IMONEPENHBOrO HampyxXeHHs. B
pe3ynbTaTi eKCIepUMEHTATBHUX JOCIIKEHb OYJIM OTpUMaH1 BEIMYMHHU KOE(]IIIEHTIB
3HW)KEHHSI MIITHOCTI Ha po3TAr (Ysy) Ta KoHUeHTpamii HampyxeHHs (Koy) B mepepizax
apMaTypHUX CTEP>KHIB-3pa3KiB MOOJIU3Y MICI[b OOpPHBY Ta CTUKYBaHHS Mk COOO0 3a
JIONIOMOTOI0 3BaptoBaHHs. OTprMaHi BelUUMHN KOedilieHTIB (Ysy) Ta (Ksy) HE0OXigHO
BpaxOBYBaTH MPH PO3PaxXyHKy MIIHOCTI Ha 3TUH 3a11300€TOHHUX O0aJIKOBHX
KOHCTPYKTUBHHUX  €JIEMEHTIB, SKI IMJICWICHI IIIIXOM HApOINMyBaHHS  IUIOIII
MO3JOBXHBOTO ApPMYBaHHS B pO3TATYBaJbHIA 30HI iX Mepepidy 3a JONOMOIOIO
JIOAATKOBUX apMATYPHUX CTEPXKHIB, SIKI 3aKPIIUTIOIOTHCS (3’ €AHYIOTHCS) 10 CTEPXKHIB
ICHYIOYOTO apMyBaHHsI 3aB/ISIKH TIEPEPUBUCTUX 3BAPHUX IIIBIB.

VY pozauni 4 «IIpakTudHi METOIU pO3paxyHKY MILHOCTI Ha 3TMH Ta MPOEKTYyBaHHS
KOHCTPYKTUBHUX €JIEMEHTIB MIJACWICHHS 3a1i300€TOHHUX OalKOBUX KOHCTPYKIIiH
(emeMeHTIB) TIEPEKPUTTIB OyiBeNnb 1 CHOPYA» TMPUBEACHI TPAKTUYHI METOIU
pO3paxyHKy 1 MPOEKTYBaHHS TIJICUJICHHS OalKOBUX 1 TUIMTHUX KOHCTPYKTHUBHUX
CJIEMEHTIB HaWOLIbI MOMUPEHUX 3a1300€TOHHUX MIKIIOBEPXOBHUX MEPEKPUTTIB, SIKI

OynM 3acTocoBaHl MpU OYJIBHUIITBI HUHI ICHYIOUMX 0araronoBEepXOBUX OY[IBEINb 1



v

CIIOpY/, a caMe: TMEepPEeKpPUTTS 13 30IpHUX 3ali300€TOHHMX 0araTomyCTOTHUX TUINT;
MOHOJITHOTO OaaKOBOTO 3alli300€TOHHOTO TMEPEKPUTTS; NEPEeKPUTTS 13 30ipHUX
peOpUCTUX IUTUT; OKPEMHUX OaJKOBUX 3allI300€TOHHUX €JIEeMEHTIB. BcTaHOBIEHO, 1110
METO/] MiJCHJICHHS 3a11300€TOHHUX OAaJKOBHX 1 TUIMTHUX KOHCTPYKTUBHUX E€JIEMEHTIB
MEPEeKPUTTIB  IUISAXOM  HApOIIyBaHHS TMeEpepi3iB  OJHOYACHO B CTHCHEHIH 1
PO3TATYBAJIbHIN 30HAX € HAHOLIBII palliOHAIbBHUM B TIOPIBHSHHI 3 1HIIMMHU METOJIaMH 1
criocobaMu, Tak SK BiH MPH MIHIMAJIBHUX BUTpAaTax MaTepiajiB 3a paXyHOK 301IbIICHHS
MIIIHOCT1 OETOHY B CTHCHEHIM 30HI1 1 BEIMUYMHM BijicTaHl (“ruieda’) MDK BHYTPIIIHIMU
PIBHOAIMHUMU 3YCHJUISIMU B KOMOIHOBAaHOMY iX Mepepi3l A03BOJIAE€ 3HAYHO 30UIBIIUTH
iX Hecydy 3JaTHICTh Ha 3TMH B Mepepi3ax Ha CEpe/IMHI X MPOroHy, A€ A1F0Th 3TUHAIbHI
MOMEHTH MAaKCHUMaJIbHOI BEJIUYMHU. BHpoBamkeHHS B MPOEKTHY MNPAKTUKY
3alpONOHOBAHUX METOJMK 3 MIJACUJICHHS OAalKOBUX 1 IUIMTHUX 3aJ11300€TOHHUX
NPOTOHHUX  KOHCTPYKTHBHUX  €JIEMEHTIB  MEPEeKPUTTIB  (MOKPUTTS)  HUIIXOM
HaApOIIyBaHHs iX MEpepi3iB J03BOIUTH €(EKTUBHO BHUPINIYBATH KOHCTPYKTHBHI 3a/1aul,
NOB'A3aH1 3 X MOCHJIEHHSIM 1] YaC PEMOHTY, PEKOHCTPYKIIl UM BITHOBJICHH1 Oy/1BENb
Ta CIOPYA.

Knrouosi cnosa: 3anizobemonni 6anKosi i NAUMHI KOHCMPYKMUBHI eleMeHmU;

NIOCUNICHHSL WISIXOM HAPOWYBAHHS Nepepizie, MiYHICMb HA 32UH



ABSTRACT

Azizova A.H. Bending Strength of Reinforced Concrete Beam Structural Elements
Strengthened by Cross-Section Enlargement. — Qualification scientific work submitted
as a manuscript.

Dissertation for the degree of Doctor of Philosophy in Specialty 192 —
Construction and Civil Engineering, Field of Knowledge 19 — Architecture and
Construction. — National University "Yuri Kondratyuk Poltava Polytechnic". — Poltava,
2026.

The dissertation is devoted to improving the methodology for calculating the
bending strength of reinforced concrete beam elements strengthened by simultaneous
enlargement of their cross-sections in both the compression and tension zones.

Chapter 1 "Analysis of methods for strengthening reinforced concrete flexural
structural elements by cross-section enlargement™ presents an analysis of methods for
strengthening reinforced concrete beam and slab floor (roof) structural elements of
buildings and structures through cross-section enlargement. Existing structural solutions
are reviewed, and the research aim and objectives of the dissertation are formulated.

Chapter 2 "Methods for calculating the bending strength of reinforced concrete
beam structural elements strengthened by cross-section enlargement™ presents a
classification of strengthening (rehabilitation) methods for reinforced concrete beam
and slab flexural elements of building and structural floor systems by enlarging their
cross-sections. The classification was developed based on an analysis of the provisions
of current design standards, typical structural solutions, practical recommendations, and
the findings of international research studies. The chapter also presents methods for
calculating the bending strength of reinforced concrete beam and slab floor elements
strengthened by cross-section enlargement, including:

e A method for calculating the bending strength of reinforced concrete beam
elements strengthened by increasing the area of longitudinal reinforcement in the
tension zone through the installation of additional reinforcing bars connected to the
existing reinforcement by intermittent welded joints. The proposed method for
calculating the bending strength of reinforced concrete beams strengthened with
additional longitudinal reinforcement under load makes it possible to determine the



VI

required (optimal) area of longitudinal reinforcement in the strengthened cross-

section, as well as the optimal location of welded connections between the existing

and additional reinforcing bars used to strengthen the tension zone of the beam;

e A method for calculating the bending strength of composite T-shaped cross-
sections of reinforced concrete beam and slab floor elements strengthened by
casting an additional reinforced concrete overlay in the compression zone and
installing additional reinforcement in the tension zone. The proposed method
ensures the required bending strength of the composite design cross-sections of
beam-and-slab elements in monolithic reinforced concrete floor systems, as well as
floor systems composed of precast ribbed reinforced concrete slabs or hollow-core
slabs. It also enables the efficient design of rational strengthening components by
taking into account the existing reinforcement within the structural elements.

e A method for calculating the bending strength of composite reinforced concrete
beam elements formed by strengthening through symmetrical enlargement of their
cross-sections on both sides. The proposed method is based on the design resistance
approach for reinforced concrete, which employs the universal functional
relationship describing the strength characteristics of reinforced concrete flexural
members. The analytical relationships presented in section 2.4 make it possible to
solve two types of design problems: type 1 — determination of the required area of
longitudinal reinforcement in the lower tension zone of the additional side
reinforced concrete overlay layers in the composite beam formed by strengthening
the existing reinforced concrete beam through full-height symmetrical two-layer
side jacketing; type 2 — determination of the bending strength of the composite
beam formed by strengthening the full height of the existing reinforced concrete
beam with symmetrical two-layer side reinforced concrete jacketing.

Chapter 3 "Strength and stress distribution in lap-welded composite longitudinal
reinforcing bars formed during the strengthening of reinforced concrete beam elements
by cross-section enlargement in the tension zone" presents the results of an
experimental investigation of lap-welded composite longitudinal reinforcing bars with
various structural configurations formed during the strengthening of reinforced concrete
beam elements by cross-section enlargement in the tension zone. The experimental



VIl

studies made it possible to evaluate the influence of different factors on their tensile
strength, deformability, and the distribution of internal forces along their length under
externally applied loading simulating the stage of eccentric tension in the longitudinal
reinforcement located in the lower zone of beam cross-sections subjected to bending or
prestressing. As a result of the experimental investigation, the values of the tensile
strength reduction coefficient (ysy) and the stress concentration coefficient (Ksy) were
determined for the cross-sections of reinforcing bar specimens in the vicinity of the
termination and lap-welded connection regions. The obtained values of the coefficients
(Ysy) and (Koy) should be taken into account in the calculation of the bending strength of
reinforced concrete beam elements strengthened by increasing the area of longitudinal
reinforcement in the tension zone through the installation of additional reinforcing bars
connected to the existing reinforcement by intermittent welded joints.

Chapter 4 "Practical methods for calculating the bending strength and designing
strengthening components for reinforced concrete beam structures (elements) of
building and structural floor systems™ presents practical methods for the structural
analysis and design of strengthening systems for beam and slab elements of the most
common reinforced concrete floor systems used in the construction of existing multi-
storey buildings and structures. The proposed methods are applicable to the
strengthening of floor systems composed of precast hollow-core reinforced concrete
slabs, monolithic reinforced concrete beam-and-slab floor systems, precast ribbed
reinforced concrete slabs, and individual reinforced concrete beam elements. It has been
established that strengthening reinforced concrete beam and slab floor elements by
simultaneous enlargement of their cross-sections in both the compression and tension
zones is the most rational method compared with other strengthening techniques. Owing
to the increased compressive capacity of the concrete in the compression zone and the
increased lever arm between the internal resultant forces in the composite cross-section,
this method provides a significant increase in the flexural load-carrying capacity of the
strengthened elements at midspan, where the maximum bending moments occur, while
requiring only a minimum additional amount of strengthening materials.

Keywords: reinforced concrete beam elements; reinforced concrete slab elements;
structural strengthening; cross-section enlargement; bending strength.
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CIIMCOK MMYBJIKAIIN 3JIOBYBAUKH, B IKUX HABEJIEHI OCHOBHI
HAYKOBI PE3YJbTATH JUCEPTALII

IIy6aikanmii y HAyKOBUX MNMeEPIOAMYHUX BUAAHHSAX, BKJIIYEHHX 10 KaTeropii

“B” Ilepesiky HAyKOBHX (pax0BUX BHAAHb YKpPaiHM:

1. AsizoBa, A.T'., Osciit, O.M., Ogciii, JI.M., Ctprok P.1. (2025). [lincunenus 30ipHUX
3a1i300€TOHHUX PEOPUCTUX IUIUT TMEPEKPUTTA IUIAXOM HApOIIyBaHHS Iepepizy
JOJATKOBUMHU 3allI300€TOHHUM IApOM B CTHUCHYTIH 30HI Ta apMyBaHHSM B
pO3TATHYTIH 30HI. Hosi mexuonoeii 8 6ydisnuymai. Haykoso-mexuiuHutl HcypHal.
Ne46 //  Kuis, HJIBB. — 2025. — C.3-15. https://doi.org/10.32782/2664-
0406.2025.46.1

(Ocobucmuti 8HeCcOK: 3aNPONOHOBAHO MEMOOUYHI OCHOBU PO3PAXYHKY MIYHOCMI HA

32UH 1 NPOEKmMYBaHHs NIOCUNEHHSA 30IpHUX 3ani300eMOHHUX peOpucmux nium
nepekpumms  ULISIXOM HAPOWYBAHHS nepepizy 000amKOSUMU 3a1i300eMOHHUM
wapom 6 CMUCHYmMIli 30HI mMa apMy8aHHAM 6 PpO3MASHYMIlU 30HI Y 6uU2lsol
WNpeH2eIbHOIL 3amANCKU)

2. Asizoma, A.l'., Ilean, M.B., Ogciii, /[.M., I'acenko, A.B. (2025). KorctpykTuBHi
pILIEHHS 3 BIJHOBJICHHS BOY/IOBaHUX MPUMIIIEHb CIOPY MOJBIMHOTO MpU3HAYECHHS
B OymiBJISX 3aKjaJiB OCBITH 13 CTIHOBOIO KOHCTPYKTHUBHOIO cuctemoro. Cyuachi
mexnonocii.  ma  memoou  po3paxyukie y  oyoisnuymei, 24,  20-39.
https://doi.org/10.36910/6775-2410-6208-2025-14(24)-02

(Ocobucmuti  6HecoK: 3anponoHosaHa  Kiacuikayis eapianmie cnocooies

niocunenuss (8iOHOGNeHHS) OANKOBUX [ NIUMHUX 3A1I300€MOHHUX NPOSOHHUX
KOHCMPYKMUBHUX — elleMeHmié  nepekpummis  Oydieeib [ CNOpyo  ULISAXOM
Hapouwyy8auHs ix nepepisis)

3. Azizova, A., Ovsii, D., Semko, O., & Ovsii, M. (2025). Strength and force
distribution of lap-welded composite longitudinal reinforcing bars formed during
strengthening of reinforced concrete beam elements by increasing the cross-section
in the tension zone. Academic Journal Industrial Machine Building Civil
Engineering, 1(64), 39-54. https://doi.org/10.26906/znp.2025.64.4136

(Ocobucmuti 6HecOK: HABEOeHI pe3yabmamu eKCHepUMEeHMANbHUX O0CTI0NCEHb

3pasKie i3 36apeHux 6HAKIAOKY OKPeMUX HNO3008CHIX APMAMYPHUX CMEPHCHIB

CKIIA0eH020 nepepizy 3 PISHUMU KOHCMPYKMUSHUMU PIUEHHAMU, SIKI YMBOPIOIOMbCS
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https://doi.org/10.26906/znp.2025.64.4136

IX
npu niocuneHui 3ani300emoHHUX OAIKOBUX eNleMeHmi8 ULIAXOM HAPOUL)Y8aAHHS
nepepizy 8 po3mscHeHill 30Hi, AKi 00360IUNU BUSHAYUMU BNJIUE DI3HUX (haKmopie Ha
ix miynicmoe Ha pozmse, 0eoOpmMamueHicms ma Xapakmep po3nooily 6HYMPIUHIX
3yCculb N0 iX 008XMCUHI npu Oii 308HIUHLO20 3YCULIA, SKe MOOeNE CMmaoiio
no3ayeHmpo6o20 po3msey pooouoi apmamypu 8 HUMNCHIU 30HI nepepizie OANKO8UX
e/leMeHmi6 npu 32UHL 4u NPU 3aCMOCYB8AHHI 8 HUX NONEPEOHbO2O HANPYIHCCHHS)

4. Azizova A., & Ovsii D. (2026). Methods of strengthening and repairing reinforced
concrete beam and slab elements by increasing their cross-sections: a review and
directions for further scientific research. Academic Journal. Industrial Machine,
Building Civil Engineering, 1(66), 19-34. https://doi.org/10.26906/znp.2026.66.

4667 (Ocobucmuii 6HecOK: NPOBeOeHO aHANI3 HAYKOBUX OO0CHIONCEHb Mma

HOpMAamueHoi  0oKymenmayii, SKI NpUCesHeHi NIOCUNEeHHIO  3ali300eMOHHUX
OANKOBUX | NIUMHUX eleMeHMi8, HA OCHOBI K020 Oyau chopmosarni mema i 3a0ayi
HAYKOBUX O0CHIONCEHb, WO OYIIU NPOBeOeH] 8 Oucepmayitinii pobomi)
Iy0aikamii y 3apy0i’kHMX HAYKOBHX IHO3€eMHHX BHIAHHAX, HAKi
npoinaexkcoani y HMB/I Scopus:

5. Galinska T., Azizova A., Ovsii D., Ovsii O. and Striuk R. (2026) Calculation of
bending strength of RC beams reinforced with added longitudinal reinforcement
under loading conditions. Journal of Physics: Conference Series. 3251 012048
https://doi.org/10.1088/1742-6596/3251/1/012048

(Ocobucmuti 8HeCOK: 3aNPONOHOBAHO MEMOOUYHI OCHOBU PO3PAXYHKY MIYHOCMI HA

3eUH I NPOEKMYBAHHS NIOCUNEeHHS 30IPHUX 3aNI300eMOHHUX OANOK ULISAXOM
Hapowjy8auHsi nepepizy 6 pPO3MACHEHIU 30HI 3a O0O0NOMO2010 000AMKOBUX
ApMAmypHUX CMepICHIB, AKI JOKANbHO 3 EOHYIOMbCA 36APHUMU NepepusUucmumu
weamu 3 ICHYIOYUMU NO3008IHCHIMU —APMAMYPHUMU — CIEPHCHAMU npu  Oii
EeKCNIyamayitino2o0 HABAHMANCEHHSL)

6. Azizov, T., Azizova, A., Al Ghadban, S. (2018): Construction and calculation of
reinforced concrete overlap with a high spatial work effect. Int. J. Eng.
Technol. 7(3.2), 567. https://doi.org/10.14419/ijet.v7i3.2.14591

(Ocobucmuii 6necok: nasedeHO MemMOOUKY SUSHAUEHHSL 3YCUILIISL MIJIC NOTUYEr0 MA

pebpamu 6anxku 30ipHo20 MOHOIIMHO20 3A7I300€MOHH020 nepekpumms nio uac iv

32UHY, IKA OA3YEMbC HA MeOPIii CKIAOHUX CIMPUMNCHIB. 3anponoHO8aHUll 8 cmammi
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