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Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BUPIIEHHIO BAXIMBOI HAYKOBO-TEXHIYHOI IPOOIEMHU PO3PAXyHKY IJIMTHUX
KOMOIHOBaHO-apMOBaHUX KOHCTPYKIii 3i cTaspHOIO QibpoIo Ta nonepesHb0-HAPY>KEHOI0 apMaTypoI0 y JBOX
HanpsiMkax. [IpeaMeToM oCTiiKeHb € HalpyXeHo-1e(OPMOBaHNUII CTaH ABOXOCHO MONepPeHbO-HAIIPY>)KEHUX
cranediobpobeTonHux (COB) InUT Npu NonepeyHrnx HaBaHTKEHHSIX. Y IIEPIIOMY PO3Jiji fucepTalii BUCBITIEHO
CY4aCHUI CTaH NPO6JIEMU YPaxyBaHHS CKJIQJHOTO HaNPyKeHO-1e(pOPMOBAHOTO CTaHy I1pu po3paxyHKy COB maut
IIpY MONEePEYHOMY 3THHi. JJaHUI aHasi3 JOCiIKeHb MoNepesHbO-HAIIPY>KEHUX IIUT. [IpoaHani3oBaHO MeTOIU
PO3paxyHKy 3aj1i300€TOHHUX IJIAT IIPU CHiJIbHIN Aii 3rMHa/bHUX MOMEHTIB Ta NOB3JOBXHIix cuil. Ha ocHOBI
BMKOHAHOTI'O aHasi3y c(popMysIbOBaHA MeTa Ta 3a7adi AOCJIiIpKeHb. [Ipyruil po3zis poboTy MPUCBSIYEHUN
€KCIIepUMEHTAJIbHO-TEOPETUYHUM JOCIIIPKEHHSIM MiLHOCTI Ta fedopmaTuBHOCTi CPB npu CTUCKY Ta pO3TAry.

3anporoHOBaHO METOAMKY BU3HAUYEHHS IIapaMeTpiB Jliarpamu «0-0» Ipu cTUCKY Ta po3Tary COB. Takox npuseneHi



METO/IMKa Ta Pe3yJbTaTi €KCIIEPUMEHTAIbHUX JOCiIKeHb ycaiku Ta nos3yyocti COb npu ogHOCHOMY Ta
IIBOOCHOMY CTHCKY. Po3po6yieHa MeToiuKa BU3HaYeHHs BiTHOCHUX Aedopmaliiil MBUAKOIJIMHHOIL Ta TPUBAJIO]
nos3ydocti COB rmpu 0gHOCHOMY Ta ABOOCHOMY CTHCKY. 3alIpOIIOHOBAHUI KPUTEPil BUSHAYEHHS MEXi IIEPEXO.TY
WBUAKOMIMHHOI noB3ydocTi COB B TpuBasy NoB3y4iCTb. Y TpeTbOMY PO3iJi JOCTIIPKEHO HAPy>KEeHO-
InedOpMOBaHMII CTaH IBOXOCHO MoIepenHbo-HanpyxeHux COB nauT nicss nepenadi 3ycriib 06TUCKY 3 apMaTypu
Ha 6eToH. EKcriepuMeHTaIbHO BUBHAYEHO BTPATHU I10II€PeIHbOrO HAIIPY>KEHHS B IBOXOCHO IOIIePeIHbO~
HanpyxeHux COB nmTax, BUKJIMKaHUX ycagKolo i nosayyicTio COB. Po3pobsieHa MeToiMKa BU3HAUEHHS BTPAT
[IOTIepeIHbOTO HANIPY>KEHHS], BUKJIIMKaHUX MUTTeBUMU Aedopmauismu COB (B MOMEHT BifillyCcKy apMaTypHu 3 YIOPiB
Ha 6€TOH), a TAKOX IBUIKOIIJIMHHUMMU Ta TpUBaIuMu aedopmatismu nossydocti COB. OTpumani giarpamu
IIOB3Y4YOCTi Ta BTPAT NOIEPENHbOT0 HAPYy>KEHHS B apMaTypi Nlokasasy, 10 HalMeHIlli BTpaTy BiAOyIuCh B

I BOXOCHO OOTUCHYTHX IVINTAX y MOPIiBHSAHHI 3 OHOOCHO OOTUCHYTUMU ILIMTaMuU. HaBeieHi faHi HallpyKeHs i
nedopmariiii B apmatypi nepen, BUIIpOoOyBaHHSIMU Ha MONlepeYHe HaBaHTaXKEHHS. Y YeTBEPTOMY PO37iJii TOCIiIKeHO
Hecy4y 3[aTHICTh Ta TpiuuHocTiikicTs COB nauT npu zii piBHOMipHO-PO3M10/1ijIEHOr0 HaBaHTaXKEHHS.
[TpoaHanizoBaHO XapaKkTep pyHHYBaHHS JOCJiIHUX 3pa3KiB BU3HAUEHO 3yCUJLIISI IXHBOrO pyHHYyBaHHs. Po3pobyiena
METOJIMKA PO3PaxyHKy HECy4oi 3IaTHOCTI Ta TPIMHOCTINKICTh BOXOCHO nornepeanbo-HanpykeHux COB niaut Ha
OCHOBI medopmariiiiHoro meTonry. MeTonyka po3paxyHKy BUKOHAHA 3a JOIIOMOIOI0 YIOCKOHAIEHUX 3aJIEKHOCTSX
IiIounx HOPM. 3a KpUTePill TPIlIMHOCTINKOCTI NPUMHSTO NOCATHEHHS KpaiHiMU pO3TIrHyTMMU BoslokHamu COB
IPaHMYHUX Ae(OopMalliil po3TArY, sIKi JOPIBHIOIOTS . [Ipy IbOMYy BpaxoByeTbCsl NOBHA fiarpama COB npu cTUCKY,
poboTa cranedibpodbeToHy B pO3TATrHYTiN 30HI. TaKOK BPaxOBY€ETHCS BILJIMB IBOXOCHOTO CTUCKY OETOHY B CTUCHYTIN
30Hi 3 BUKOPHCTaHHSIM BifoBigHOro KoediljieHTa. Y M'aToMy po3Jisi OCHiIKeHO NePpOpMaTUBHICTb IBOXOCHO
nonepenHbo-HanpyxeHux COB niut npu nonepevyHomy 3ruHi. [IpoaHanizoBaHo iCHYIOUi METOIUKY PO3PaAXYHKY
IIPOTMHIB 3rMHAJILHUX €JIEMEHTIB 6€3 TPIllIMH Ta 3 TPIillMHAMMU 3rifHO Jilounx HopM Ta Eurocod. 3anpononosanun
aJITOPUTM PO3PaxyHKy KpUBU3HU Ta poruHy COb miuT npu rnonepeyHomy 3rvHi. Po3paxyHKy BUKOHYIOTD 32
aJITOPUTMOM BU3HAUEHHS HECY4Oi 3laTHOCTI 3 PiKCyBaHHSIM BEJIMYMHU KPUBU3HU Ha KOKHOMY KPOLIi
3aBaHTaXeHHs. HaBenleHi pe3y/IbTaTy eKCIIepUMEHTAIbHUX AOCIIIIPKEHb IIPOTMHIB AOCiIHUX 3Pa3KiB, SKi OKa3aau
Xopolly 301KHICTb 3 TEOPETUYHUMHU PO3PAXyHKaMU. Y MIOCTOMY PO3/iji 3alIpONIOHOBAHUI 3arajbHUIl aJITOPUTM
PO3paxyHKy 3rMHaJIbHUX €JIEMEHTIB [IPSIMOKYTHOTO IE€PEPi3y, apMOBAHOTO 3BUYANHOIO Ta MIOIIEPEIHbO-
HaIpYXEHOI0 apMaTypolo, a TaKOX CTaJIbHOWO Pibporo. MeTonnKa po3paxyHKy 6asyeTbcs Ha AedopMaliiiHiil Teopii
PO3PaxyHKY 3a1i300€TOHHUX KOHCTPYKLIl 3 ypaxyBaHHSM [IOBHOI JiarpamMu «O-0» 1711 6eTOHY Ta cTanediopobeTony

IIPU CTUCKY. MeTOIMKa Ja€ MO>KJINBICTh PO3PaXyHKY IBOXOCHO IIOIIepeIHbO-HAIIPYKEeHUX 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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