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1. Inceprauiiina po60Ta NpUCBSYEHA BAOCKOHAJIEHHIO iH)KeHEPHOI METOAMKM PO3PaxXyHKy MilIHOCTI (pi6pobeToHHMX
(6eToHHMX) €7IeMEHTiB IIPU MiCIIeBOMY CTHCHEHHi Ha OCHOBI BapiallilHOro MeToy Teopii acTUYHOCTi Ta
€KCIIEPUMEHTAJIbHUX NOCIIIKEHb. Y po3dgii 1 «Oray sitepaTypu i3 NUTaHb EPCIIEKTUBU 3aCTOCYBAHHSA
($i6p0o6eTOHIB y OyIiBHULITBI B yMOBAX MiCLIEBOTO CTUCHEHHSI» 3a3HAY€HO, 10 Y IPAKTULi OyAiBHULTBA JOCUTh
4aCTO 3yCTPiYaloThCs BUNIAAKU [lepeadi Ha GETOHHI CTiHOBI a60 (PyHIAMEHTHI €JIEMEHTU BEJIMKUX 30CE€PEIKEHUX
HaBaHTaXEHb. B KOCTi NpUKJIaZly HABOAATHCS BapiaHTU OOIMPAHHS 3a/1i300€TOHHUX KOJIOH 6araToroBEePXOBUX
Oy[IMHKIB 200 OIOp BUCSUYMX CTiH Ha OETOHHI €JIeMEHTH Pi3HOI BUCOTH, TOBIIMHY Ta PO3MipiB Y IJIaHi, sIKi BXOIATb
10 CKJIaZly LIOKOJIbHOI, MifiBalbHOI 260 iHIMIMX KOHCTPYKTUBHUX YAaCTUH OyAiBesib (cnopyn). [Ipu 1iboMy BUHUKAE
MiclieBe CTUCHEHHS 0€TOHY B KOHCTPYKTHUBHUX €JIeMEHTaX Ta IMOBIpHICTh ixX pyfHyBaHHS Bifl BMMHaHHS 260
IIPOJABIIIOBAHHS 3aJI€KHO Bifl FEOMETPUYHMX PO3MIpIB, SIKi MiANagaoTh i IPURHATI Y HOPMAaTUBHUX JOKYMEHTAX
BiATIOBiIHi pO3PaxyHKOBi cxeMU. [IpefcTaBieHo ranysi 3aCTOCyBaHHs, BUAY, [IEPEBAru Ta HEJOJiKY, OCOOJIMBOCTI
TEXHOJIOTii BUrotosiyieHHs $GibpoOeTOoHIB Ta 3p06JIeHO BUCHOBOK 100 [IEPCIEKTUBHOCTI 3aCTOCYBaHHS 6a3a/IbTOBO]
$i6pu B OyIiBHULITBI I ONTMMaJIbHUX ii pO3MipiB Ta BiZICOTKOBOT'O BMiCTy IIPX BUTOTOBJIEHHI PiOpOGETOHY.
BucsitsieHo ¢akTopH, IKi 06yMOBIIIOIOTh MIilJHICTh GETOHHUX €JIEMEHTIB ITPU 3MUHAHHI: GpOpMa, pO3MipH 3pas3Ka
(mtamma), a TaKoX iX CIiBBiZHOUIEHHS; CXeMa Ta CIIOCi6 nepenadi HaBaHTaXXEHHS; BUJ, 6TOHY. BinbmicTs icHy09nx
daxTopamu. lle Npu3BOIUTE IO CYTTEBUX PO30IKHOCTEN AOCTiHUX i TEOPETUYHUX PE3YJbTaTIB.
ExcriepuMeHTa/IbHUX NOCTiIXeHb (PiOpOOETOHY NIPY MiCLIEBOMY CTUCHEHHI HEJJOCTAaTHBO (IJ1s1
6a3anbToi6pO6ETOHY BOHHM B3araii BificyTHi). Y po3nini 2 «MeToayka i pe3yabTaTi eKCIIePUMEHTATbHUX
IocinKeHb MilJHOCTI 6eToHY Ta (ibpobeTOHy IpyU MicLeBOMYy CTUCHEHHI» NiflibpaHo ckiaz 6eTony (pidpodeTony),
[IpeJCTaBI€HO METOAMKY BUTOTOBJIEHHS Ta BUIIPOOYBAaHHS JOCJiIHUX 3pa3KiB. [IpoaHanizoBaHi oTpuMaHi HOBI
€KCIIepUMEHTAJIbHI [jaHi IPO XapaKTep PyiHyBaHHS Ta TPaHUYHE HaBaHTaXeHHs 6eTOHY (PibpobeToHy) mpu
MiCLIEBOMY OJJHOCTOPOHHbOMY LIEHTPAJILHOMY CTMCHEHHI KBaAPATHUMH, IPSIMOKYTHUMU Ta CMyTOBMMH HITAMITAMMU.
Y posniini 3 «Po3B'a3aHHS 3a1a4 MiLJHOCTI IIPM OAHOCTPOHHBOMY 3MUHAHHI BapiallilHUM METOJIOM y TeOpii
[IJIACTUYHOCTI 6€TOHY» 1151 BUBHAYEHHS TPAaHMYHOrO HAaBAaHTAXEHHS 3aCTOCOBAHO BapialiiHU MeTog, y Teopii
IJIACTUYHOCTI, po3pobieHnuil y HanjionanbHoMy yHiBepcuTeTi «[lonTaBebka nositextika imeHi FOpisg Kongparioka.
3anponoHOBaHO KiHEMAaTUYHi CXeMHU PYIHYBaHHS 6ETOHHOTO Kyba IpY LIEHTPaJIbHOMY OJJHOCTOPOHHbOMY
3MUHAaHHI B yMOBaX 00’€éMHOTO Ta IJIOCKOT0 HAIIPYKEHUX CTaHIiB, sIKi 6a3yl0ThCSI HA KAPTUHI PyIHHYBaHHSI, OTPUMaHil
B €KCIIEPMMEHTAJIbHUX AOCiIKeHHIX. Hagano ¢popmysty AJ1s BUSHAYEHHs MiLIHOCTI TPY 3MUHAHHI Ky6a 115
IIPSIMOKYTHOI IJIOIIAIKY 3aBaHTaXeHHs1. [IpoaHasi3oBaHo BIJIMB BU3HAYAJIBHUX (DAKTOPIB HA MiLIHICTb ITpU
MiCLI€EBOMY CTUCHEHHI. Y po3pijii 4 «[IopiBHSAHHS pe3y/bTaTiB TEOPETUYHUX TA €KCIIEPUMEHTAJIBHUX JOCIIIKEHb»
BMKOHAHO NOPiBHSJIBHUI PO3PAXyHOK Ha MiCLieB€ CTUCHEHHSI OETOHHOI CTiHHU NiiBajly [1pY OOIIMpPaHHi Ha Hei
KOJIOHM 332 HOpDMAaTUBHMMH JOKYMEHTAMH, a TAKOX 32 AEeSKUMU aBTOPCbKUMMU MeTogamu. [IpoaHanisyBasimn
30DKHICTh TEOPETUYHOI MII[HOCTI, IMiIpax0BaHOi 32 HOPMAaTUBHUMMU Ta JIeSIKUMU aBTOPCHKUMU 3 IOCTiIHOO 1Jist 78
3paskiB. HalKpallli CTaTUCTUYHI TOKa3HUKYU cepel, HopMaTuBHUX Mae metoguka JICTY ta B.I'. KBaii cepen
aBTOPCBbKUX. BUKOHaHWMII ITOPIBHAILHUN aHaJIi3 TEOPETUYHOI MIIIHOCTI, OTPUMAaHOI BapialliiHUM METOLOM Teopil
[IJIACTUYHOCTI OETOHY, 3 €KCIIePUMEHTAJIbHUMHY JaHMMU [10Ka3aB iX J06py 30DKHICTb.

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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