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Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA BUPIIEHHIO BAKJIMBOI HAYKOBO-TEXHIYHOI NPO6IEMU PO3PAXyHKY MJIMTHUX
KOMOIHOBaHO-apMOBaHUX KOHCTPYKIIiii 3i cTasibHOIO PibpoIo Ta NonepesHbO-HAIPY>KEHO0 apMaTypoI0 y JBOX
HamnpsiMKax. [IpeiMeToM IOCTiI>KeHb € Hallpy>XKeHO-1e()OPMOBaHNUI CTaH ABOXOCHO MONEPEIHbO-HAIIPY>KEHUX
cranediopobeToHHUX (COB) IUT Npy NoNepeyHNX HABAHTAKEHHSIX. Y NepLUIOMyY pO3[isli AucepTaLii BUCBITIEHO
CY4aCHMI CTaH NPO6JIEMU YPAaXyBaHHS CKJIAJHOTO HANPyKEeHO-1e(pOPMOBAHOTO CTaHy I1pu po3paxyHKy COB niaut
I[IpY MOINEPEYHOMY 3ruHi. JJaHUI aHali3 JOCIiIKEHD MTONePeNHbO-HANIPY>KEHUX IUINT. [IpoaHanizoBaHO METOIU

PO3paxyHKy 3a/1i300€TOHHUX IJIUT MIPY CIIiJIbHIN [l 3THAZIPHUX MOMEHTIB Ta MOB3J0BXHIX cuJjl. Ha ocHOBI



BUKOHAHOTO aHasli3y c(pOpMyIbOBAHA MeTA Ta 3aaui JOCiIKeHb. [Ipyruil po3zin po60oTH MPUCBIYEHUN
€KCIIEpMMEHTaIbHO-TeOPETUYHUM JOCIIiIPKeHHIM MilfHOCTI Ta sedopmatruBHocTi COB 1py CTHUCKY Ta PO3TATY.
3anpornoHOBaHO METOAMKY BU3HAUYEHHS IIapaMeTpiB Jliarpamu «0-0» IpU cTUCKY Ta po3Tary COB. Takox npuseneHi
METO/IMKa Ta pe3yJbTaTy eKCIIePUMEHTAIbHUX JOCiIKeHb ycaiku Ta nos3yyocti COB npu onHOCHOMY Ta
IIBOOCHOMY CTHCKY. Po3po6yieHa MeToiuKa BU3HaYeHHs BiTHOCHUX Aedopmariiil mBUAKOIJIMHHOI Ta TPUBAJIO]
nos3ydocti COB mpu 0HOCHOMY Ta ABOOCHOMY CTHCKY. 3alIpOIIOHOBAHMI KPUTEPil BUSHAYEHHS MEXi IIEPEXOLy
WBUAKOMIMHHOI oB3ydocTi COB B TprBasy MoB3y4iCTb. Y TPETbOMY PO37iJli JOCTIIPKEHO HAIPYKEHO-
nedOpMOBaHUI CTaH IBOXOCHO MolepenHbo-HanpyxeHux COB nauT micss nepenadi 3ycrsib 06TUCKY 3 apMaTypu
Ha 6eToH. EKcriepuMeHTaIbHO BUBHAYEHO BTPATHU I10II€PEIHbOrO HAIIPY>KEHHS B IBOXOCHO IOTIEPeIHbO~
HanpyxeHux COB nmTax, BUKJIMKaHUX ycagkolo i nosayyicTio COB. Po3pobsieHa MeToIMKa BU3HAUEHHS BTPaT
HOTNIepeIHbOTO HANIPY>KEeHHS], BUKJIMKaHUX MUTTeBUMU Aedopmanismu COB (B MOMEHT BifillyCcKy apMaTypH 3 YIOpiB
Ha GETOH), @ TAKOX MBUAKOIUIMHHUMU Ta TPUBAINMU Aedopmanismu noszydocti COB. OtpumaHi giarpamu
IIOB3Y4YOCTi Ta BTPAT NOIEPeIHbOT0 HAPY>KeHHS B apMaTypi Nokasasy, 1o HalMeHIlli BTpaTy BigOyIuch B

I BOXOCHO OOTHCHYTHX IVINTAX y MOPiBHSHHI 3 OTHOOCHO OOTUCHYTUMU IIIMTaMu. HaBeieHi faHi HarlpyKeHs i
nedopmariiii B apMaTypi nepes BUIpoOyBaHHSIMU Ha MONEepeYHe HABAHTAXKEHHS. Y YETBEPTOMY PO3JiJi AOCTiIKEHO
Hecy4y 31aTHICTh Ta TpiumHocTitikicTs COB nuT npu Aii piBHOMipHO-PO3M0/1ijIEHOr0 HaBaHTaXXKEHHS.
[TpoaHasnizoBaHO XapaKkTep pyHHYBaHHS [OCJiIHUX 3pa3KiB BU3HAUEHO 3yCUJLIISI IXHbOrO pyHHYBaHHS. Po3pobyiena
METOJIMKA PO3PaxyHKY HECy4oi 3IaTHOCTI Ta TPIlMHOCTINKICTb JBOXOCHO NomepeaHbo-HampyxeHux COb niaut Ha
OCHOBI IlepopMalliiiHOro MeToy. MeToiMKa po3paxyHKy BUKOHAHA 32 IOIIOMOTOI0 yIOCKOHAJIEHUX 3aJI€KHOCTSX
IiIourx HOpPM. 3a KpUTepill TPIlMHOCTINKOCTI IPUMHSTO NOCATHEHHS KpailHiMU pO3TIrHyTHMU BoslokHamu COB
rpaHMYHUX AedopMalliil po3TAry, sIKi JOPiBHIOKOTS . [Ipy L1IbOMy BpaxoByeTbCs oBHA fiarpama COB npu cTUcky,
poboTa cranedibpoOeTOHy B PO3TATHYTIN 30HI. TaKOXK BPaxOBYETbCS BILIMB IBOXOCHOTO CTUCKY OETOHY B CTMCHYTI
30Hi 3 BUKOPHCTaHHIM BifNoBigHOro KoedirjieHTa. ¥ mM'aToMy po3zii OCaimKeHo TepOpMaTUBHICTb IBOXOCHO
nonepeHbo-HanpyxeHux COB niut npu nonepevyHomy 3ruHi. [IpoananizoBaHo iCHYIOUi METOIUKY PO3PaXyHKY
[IPOTMHIB 3rMHAILHUX €JIEMEHTIB 6€3 TPIIlKH Ta 3 TPIllXMHAMMU 3rifHO Jilounx HopM Ta Eurocod. 3anpononosanui
aJITOPUTM PO3PaxyHKy KpMBU3HU Ta rporuHy COB miuT npu nonepevyHomMy 3ruHi. Po3paxyHKu BUKOHYIOTb 3a
aJITOPUTMOM BU3HAYEHHS HECY4oi 3laTHOCTI 3 iKCyBaHHSIM BEJIMYMHYU KPUBU3HU Ha KOKHOMY KPOLIi
3aBaHTaXeHHs. HaBenleHi pe3ybTaTu eKCIIepUMEHTAIbHUX AOCIIiIPKEHb IIPOTMHIB JOCiJHUAX 3Pa3KiB, SKi 0Ka3aau
XOPOILY 30DKHICTb 3 TEOPETUYHMMY PO3PaxyHKaMU. Y IOCTOMY PO3/iJli 3alIPOIIOHOBAHM 3arajlbHU aJlTOPUTM
PO3PaxyHKY 3TMHaJILHUX €JIEMEHTIB [IPSIMOKYTHOTO IEPEPi3y, apMOBAHOTO 3BUYANHOIO Ta MOIEPEIHBO-
HaIpYXEHOI0 apMaTypolo, a TaKOX CTaJIbHOIO Pibporo. MeTonnka po3paxyHKy 6asyeTbcs Ha AedopMallifiHiil Teopii
PO3PaxyHKY 3aJ1i300€TOHHUX KOHCTPYKIil 3 ypaxyBaHHSM IIOBHOI JliarpaMuy «0-0%» AJ1g OETOHY Ta cTanediopodeTony

IIPU CTUCKY. MeTOIMKA JJa€ MOKJINBICTb PO3PAaXyHKY I BOXOCHO IONE€PEAHbO-HAMIPYKEHHUX IJIUT.

2. The dissertation is devoted to the solution of an important scientific and technical problem of calculation of
plate combined-reinforced constructions with steel fiber and prestressed reinforcement in two directions. The
subject of research is the stress-strain state of biaxially pre-stressed steel-fiber- concrete (SFC) slabs under
transverse loads. In Chapter 1 of the dissertation highlights the current state of the problem of taking into account
the complex stress-strain state when calculating the SFC of plates with transverse bending. This analysis of studies
of prestressed slabs. Methods of calculation of reinforced concrete slabs at joint action of bending moments and
longitudinal forces are analyzed. On the basis of the performed analysis the purpose and tasks of researches are
formulated. The Chapter 2 is devoted to experimental and theoretical studies of the strength and deformability of
the SFC under compression and tension. A method for determining the parameters of the diagram «o-o» during
compression and tension of the SFC is proposed. Also the technique and results of experimental researches of
shrinkage and creep of SFC at uniaxial and biaxial compression are resulted. A method for determining the relative
deformations of transient and long-term creep of SFC under uniaxial and biaxial compression has been developed.
The criterion for determining the boundary of the transition of transient creep SFC to long creep is proposed. In
Chapter 3, the stress-strain state of biaxially prestressed SFC slabs after the transfer of compressive forces from
reinforcement to concrete is investigated. Prestress losses in biaxially prestressed SFC plates caused by shrinkage



and creep of SFC have been experimentally determined. A method for determining the prestress losses caused by
instantaneous deformations of SFC (at the time of release of reinforcement from stops on concrete), as well as
transient and long-term deformations of creep SFC. The obtained diagrams of creep and prestressing losses in the
reinforcement showed that the smallest losses occurred in biaxially compressed plates in comparison with
uniaxially compressed plates. The data of stresses and strains in the reinforcement before the tests on the
transverse load are given. In Chapter 4, the bearing capacity and crack resistance of SFC plates under the action of
a uniformly distributed load are investigated. The nature of the destruction of experimental samples is analyzed
and the efforts of their destruction are determined. A method for calculating the bearing capacity and crack
resistance of biaxially prestressed SFC plates based on the deformation method has been developed. The
calculation method is performed using improved dependencies of current regulations. The criterion of crack
resistance is the achievement of the ultimate stretched fibers of the SFC tensile tensile deformations, which are
equal to . This takes into account the complete diagram of the SFC under compression, the work of reinforced
concrete in the stretched zone. The effect of biaxial compression of concrete in the compressed zone using the
appropriate coefficient is also taken into account. In Chapter 5, investigates the deformability of biaxially
prestressed SFC plates during transverse bending. The existing methods of calculation of deflections of bending
elements without cracks and with cracks according to the current norms and Eurocod are analyzed. An algorithm
for calculating the curvature and deflection of SFC plates with transverse bending is proposed. The calculations
are performed according to the algorithm for determining the bearing capacity with fixing the magnitude of the
curvature at each step of loading. The results of experimental studies of deflections of prototypes, which showed
good agreement with theoretical calculations, are presented. In Chapter 6, proposes a general algorithm for
calculating the bending elements of rectangular cross-section, reinforced with ordinary and pre-stressed
reinforcement, as well as steel fiber. The calculation method is based on the deformation theory of calculation of
reinforced concrete structures taking into account the complete diagram «o-o» for concrete and reinforced
concrete under compression. The technique makes it possible to calculate biaxially prestressed plates.
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