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1. MinnicTb (i6GpO6ETOHHUX €JIEMEHTIB IPY MiCLIeBOMY CTHCHEHHI

2. Strength of fiber concrete elements under local compression

Pedepar:

1. Incepraujiiina po60Ta IpUCBIY€HA BIOCKOHAJIEHHIO iH)KeHEPHOI METOMKY PO3PaxyHKY MillHOCTI pi6poOGEeTOHHUX
(6eTOHHMX) €JIEMEHTIB ITPU MiCLIEBOMY CTMCHEHHI Ha OCHOBI BapiallilHOro MeToy Teopii 1acTUYHOCTI Ta
€KCIIEPUMEHTAJIbHUX NOCIIIKeHb. Y po3aini 1 «Orag gitepaTypu i3 MUTaHb NEPCIIEKTUBY 3aCTOCYBAHHA
$i6po6eToHIB y OyIiBHULITBI B yMOBaxX MiCLIEBOTO CTUCHEHHSI» 3a3Ha4€HO, 10 Y IIPaKTULli OyAiBHULITBA JOCUTh
4acTo 3yCTPivaloThCsl BUMALKY Nepeiayi Ha O€TOHHI CTiHOBI 260 QyHIIAMEHTHI €J1eMEHTH BEJIMKUX 30CEPEIKEHNX
HABaHTaXeHb. B SIKOCTI NpUKJaAy HABOIATLCS BapiaHTH OOMMPAHHS 3a/1i300€TOHHMX KOJIOH 6araToIoBEPXOBUX
OyIOUHKIB 260 OIIOP BUCSYMX CTiH Ha GETOHHI €/IeMEHTHU Pi3HOi BUCOTH, TOBUIMHU Ta PO3MIPIB Y IJIaHi, SIKi BXOISTb
IO CKJIa/ly LIOKOJIbHO, MMifiBasIbHOI a0 iHIIMX KOHCTPYKTHUBHUX YacCTUH OypiBesib (cnopyn). [Ipy 1boMy BUHUKaE
MiclleB€ CTUCHEHHS 6€TOHY B KOHCTPYKTHBHUX €JIEMEHTAaX Ta IMOBIpHICTB ixX pylfHyBaHHS Bifl 3MMHAHHS 260
[IPOJABIIIOBAHHS 3aJI€KHO Bifl FEOMETPUYHMX PO3MIpIB, SKi MiANagaoTh IIif IPUNHATI Y HOPMAaTUBHUX NOKYMEHTAX
BiATIOBiHI po3paxyHKOBi cxeMu. [IpecTaBieHo rajysi 3aCTOCyBaHHS, BUAY, [IepeBaru Ta HeJloJIiK1, 0COOJIMBOCTI
TEXHOJIOTii BUrOTOBJIEHHS (PiOPOOETOHIB Ta 3p06JIEHO BUCHOBOK 11070 [I€PCIEKTUBHOCTI 3aCTOCYBaHHS 6a3a/1bTOBO]
({i6pu B OyIiBHUALITBI 11 ONTMMAJIBHUX ii pO3MipiB Ta BiZlCOTKOBOT'O BMiCTy ITPX BUTOTOBJIEHHI (Pi6pOGETOHY.
Bucsitsieno ¢akropu, ki 06yMOBIIOIOTh MIITHICTh 6ETOHHUX €JIEMEHTIB IIPU 3MUHAHHI: Gopma, po3Mipy 3pas3Kka
(mtammna), a TakoX iX CHiBBiZHOLIEHHS; cCxeMa Ta CIIoCi6 nepenadi HaBaHTaXXEHHS; BUJ, 6eToHy. binbmicTs icHyounx
¢dakropamu. lle npusBOgUTb JO CYTTEBUX PO3OIKHOCTEN AOCIIAHUX i TEOPETUYHUX PE3YIIbTATIB.
ExcriepuMeHTanbHUX NOCTinKeHb Gi6po6eToHy Ipy MiCLIeBOMY CTUCHEHHI HeJJOCTAaTHbO (IJ1s1
6azanbToibpobeTOHY BOHM B3arasi BilcyTHi). Y po3zisi 2 «MeTopuKa i pe3yJsbTaTy €eKCIIEPUMEHTaIbHUX
DOCTiIXeHb MIITHOCTI 6€TOHY Ta (iOpoOETOHY IIPU MiCLI€BOMY CTUCHEHHI» NiiOpaHo ckiag 6eTony (pibpodeTony),
IIPE/ICTABIEHO METOAMKY BUTOTOBJIEHHSI Ta BUIPOOYBAaHHS AOCiAHMX 3pa3kiB. [IpoananizoBaHi OTpuMaHi HOBI
€KCIIEpMMEHTAJIbHI IaHi IPO XxapaKTep pylHyBaHHS Ta rPaHMYHE HaBaHTa)KeHHS 6eToHY (PiOpobeToHyY) Ipu
MiCLIEBOMY OJJHOCTOPOHHbOMY LIEHTPaJILHOMY CTHCHEHHI KBaAPaTHUMHU, NPSIMOKYTHUMU Ta CMyTOBMMU HMITAMIIAMMU.
Y posgnini 3 «Po3B'a3aHHA 3a7a4 MIIJHOCTI IIPX OAHOCTPOHHLOMY 3MUHAHHI BapiallilHUM METOIOM Y Teopii
[IJIACTUYHOCTI O€TOHY» 17151 BUBHAYEHHS 'PAaHMYHOIO HaBaHTaKE€HHS 3aCTOCOBAHO BapialiliHui MeTog, y Teopii
IJIACTUYHOCTI, po3pobiieHnii y HanjionanbHoMy yHiBepcuTeTi «ITonTaBcbka nositexHika imeHi FOpig Kongpariokay.
3anponoHOBaHO KiHEMATUYHI CXeMU PYMHYBaHHSI OETOHHOTO Ky0a Py LIEHTPaJIbHOMY OJJHOCTOPOHHBOMY
3MMHaHHI B yMOBaxX 00’€MHOT0 Ta IJIOCKOTO HANIPY>KEHUX CTaHiB, sIKi 6a3yI0TbCSl HA KapTHHI pyiHYBaHHS, OTPUMaHiil
B €KCIIEPMMEHTAJIbHUX JOCiIKeHHIX. Hagano ¢dopmyity 1J1g BUSHaYEHHS MIiLIHOCTI TPY 3MUHaHHI Ky6a 114
IIPSIMOKYTHOI IVIOMAIKY 3aBaHTaXEeHHS. [IpoaHai3oBaHo BIJIMB BU3HAYAJIbHUX (DAKTOPIB HA MiLIHICTb IPU
MiCLI€BOMY CTHMCHEHHI. Y po3ii 4 «[IopiBHAHHS pe3ybTaTiB TEOPETUYHUX Ta €KCIIEPUMEHTAJIbHUX JOCIIIKEHDb»
BHMKOHAHO IOPiBHSIJIBHUI PO3PaxyHOK Ha MiClieBe CTUCHEHHS OETOHHOI CTiHM MiiBaJly [1py O0IIMpaHHi Ha Hei
KOJIOHU 3@ HOPMATUBHUMU NJOKYMEHTAMHU, d TAKOX 3a OEAKNMU aBTOPCbKUMU METOLAMU. HpoaHa]IiByBaBIHI/I
30DKHICTb TEOPETUYHOI MIiLIHOCTI, MiZpaX0BaHOi 32 HOPMAaTUBHUMMU Ta AE€SKUMU aBTOPCbKUMU 3 JOCJIiHOIO 17151 78
3paskiB. Hallkpami CTaTUCTHUYHI TOKa3HUKHU cepell HopMaTuBHUX Mae Mmetoguka JICTY Ta B.I'. Kawi cepeg,
aBTOPCHKUX. BUKOHAHMI NOPIBHAJILHUI aHAaJli3 TEOPETUYHOI MilIHOCTi, OTPYMAaHO] BapiallilHUM METO,0M Teopii

MJIaCTUYHOCTI 6eTOHy, 3 EKCIIEPUMEHTAJIbBHUMU aHVMU T10OKa3aB ix ,1106py 30iKHICTb.

2. The dissertation is devoted to the improvement of the engineering methodology for calculating the strength of
fiber concrete (concrete) elements under local compression based on the variational method of the theory of
plasticity and experimental research. In chapter 1 “Review of the literature on the perspective of the use of fiber
concrete in construction in conditions of local compression” it is stated that in the practice of construction there
are quite often cases of transfer of large concentrated loads to concrete wall or foundation elements. As an
example, there are options for supporting reinforced concrete columns of multi-story buildings or supports of
hanging walls on concrete elements of different heights, thicknesses and dimensions in plan, which are part of the



socle, basement or other structural parts of buildings (structures). At the same time, there is a local compression of
concrete in the structural elements and the probability of their failure due to punching shear or crushing,
depending on the geometric dimensions, which fall under the relevant design schemes accepted in the regulatory
documents. Fields of application, types, advantages and disadvantages, features of fiber concrete production
technology are presented, and a conclusion is drawn regarding the prospects of using basalt fiber in construction
and its optimal dimensions and percentage content in the production of fiber concrete. The factors determining
the strength of concrete elements during crushing are highlighted: the shape, dimensions of the sample (stamp), as
well as their ratio; scheme and method of load transfer; type of concrete. Most of the existing calculation methods
are based on the Bauschinger formula and its variations, operate with a maximum of 2 - 3 significant factors. This
leads to significant discrepancies between experimental and theoretical results. Experimental studies of fiber
concrete under local compression are not enough (for basalt fiber concrete they are completely absent). In chapter
2 "Methodology and results of experimental studies of the strength of concrete and fiber concrete under local
compression” the composition of concrete (fiber concrete) is selected, the method of manufacturing and testing
samples is presented. New experimental data obtained are analyzed concerning the character of destruction and
ultimate load of concrete (fiber concrete) under local one-sided central compression with square, rectangular and
strip stamps. In chapter 3 “Solution of strength problems under one-sided crushing by the variational method in
the theory of plasticity of concrete” the variational method in the theory of plasticity developed at the National
University “Yury Kondratyuk Poltava Polytechnic” is used to determine the ultimate load. The kinematic failure
schemes of a concrete cube in the case of central one-sided crushing under the conditions of volumetric and plane
stress states are proposed, which are based on the failure pattern obtained in experimental studies. A formula for
determining the cube’s crushing strength for a rectangular loading platform is given. The influence of determining
factors on strength under local compression was analyzed. In chapter 4 “Comparison of the results of theoretical
and experimental studies” a comparative calculation of the local compression of a concrete basement wall when a
column is supporting on it is performed according to regulatory documents, as well as according to some author’s
methods. The convergence of the theoretical strength, calculated according to the normative and some author’s
methods, with the experimental strength for 78 samples was analyzed. The best statistical indicators among the
normative methods has the DSTU method and V.G. Kvasha method - among author’s ones. A comparative analysis
of the theoretical strength obtained by the variational method of the theory of plasticity of concrete with
experimental data showed their good convergence.
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