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Kysueyosa I.I'. MiunicTb (hi0poOETOHHUX €JEMEHTIB MPU MICIIEBOMY CTUCHEHHI

— KBamidikaniiiHa HaykoBa npalis Ha IpaBax pyKOIMHCY.

Huceptanis Ha 3100yTTS HAayKOBOTO CTymeHsi jgoktopa ¢inocodii 3a
cnemianbHicTiIO 192 — ByniBHMUTBO Ta muBLIbHA 1HXkeHepis (19 «ApxitekTypa i
OyniBHULITBOY). — Hamionansauit yHiBepcutet «llontaBcbka nositexHika iMeni FOpis
Konnpatroka». — I[Tonrasa, 2022.

HucepraiiitHa po0oTa MPUCBAYEHA BIOCKOHAJICHHIO IH)KEHEPHOI METOJHMKHU
PO3paxyHKy MIIHOCTI (10poOeToHHUX (OCTOHHUX) €JIEMEHTIB MpPU MICIICBOMY
CTUCHEHHI Ha OCHOBI  BaplalliiHOrO  METOAY Teopii IJIACTUYHOCTI  Ta
EKCIIEPUMEHTAITBHUX JTOCITIJKEHb.

Y pozgumi 1 «Ornsg miteparypu 13 NHUTaHb TNEPCIEKTHUBU 3aCTOCYBaHHS
¢i6poOeToHIB Yy OYMIBHUIITBI B YMOBaxX MICIIEBOI'O CTUCHEHHS» 3a3HAYCHO, IO Yy
IpakTUIli OYIIBHUIITBA JOCUTh YacTO 3yCTPIYAIOThCS BUIIAJIKU Tepeaadi Ha OeTOHHI
CTIHOBI 200 yHIAMEHTHI €JIEMEHTH BEJIMKUX 30CEPEKCHUX HaBaHTaXeHb. B sSKOCTI
OpPUKIATy  HABONATBCSA  BaplaHTH  OOMUpaHHSA  3alli300€TOHHHX  KOJIOH
OaraTornoBepxoBUX OYIWHKIB a00 OMOp BUCAYMX CTiH Ha OCTOHHI €JIEMEHTH PI3HOI
BHCOTH, TOBIIIUHHU Ta PO3MIPIB y IUIaHI, K1 BXOJATH JI0 CKJIy IIOKOJBHOT, MiBAJILHOT
a00 IHITUX KOHCTPYKTUBHHUX YacTHH Oy1iBesb (criopyn). [Ipu 11s0My BUHHKAE MiCIIEBE
CTUCHEHHSI OETOHY B KOHCTPYKTHBHHX €JIEMEHTaX Ta UMOBIPHICTH iX pyHHYBaHHS Bill
3MHUHaHHS a00 POIABIIOBAHHS 3aJIEXKHO BiJl TEOMETPUUHUX PO3MIPIB, AKi MiANATAI0Th
MiJ TPUAHATI y HOPMATUBHHUX JOKYMEHTaX BIAMOBIAHI PO3PAXyHKOBI CXEMHU.
IIpencraBimeHo ramy3i 3acTOCYBaHHS, BHJM, IIEpeBard Ta HEIOJIKH, OCOOJHUBOCTI
TEXHOJIOTi  BUTOTOBIEHHS  (iOpOOETOHIB Ta  3p0oOJEHO  BHCHOBOK  IOJO
MEePCTIIEKTUBHOCTI 3aCTOCYBaHHA 0a3anbTOBOI (HiOpu B OyAIBHUIITBI 1 ONTUMANBHUX ii
pPO3MIpiB Ta BiJICOTKOBOTO BMICTY TpH BHTOTOBIICHHI (iOpobOerony. Bucsitieno
dakTopH, siKi OOyMOBIIOIOTh MIIHICTh OCTOHHUX €JIEMEHTIB MpU 3MHUHAHHI: Qopma,
po3Mipu 3pa3ka (IITamIiia), a TAaKOX 1X CIIBBIIHOIICHHS; CXe€Ma Ta CIoci0 mepeaadi
HaBaHTa)XEHHS;, BUJl O€TOHY. BUIBIIICT ICHYIOUMX METO/I1B PO3paxXyHKY 0a3yIl0ThCs Ha

dbopmyni baymunrepa i ii Bapiaiisix, OnepyrOTh MakCUMyM 2 — 3 3HAYYIIUMH



dakTopamu. [le mpu3BOAUTH A0 CYTTEBUX PO30IKHOCTEH NOCTITHUX 1 TEOPETUUHHX
pe3ynbrariB.  ExcrniepuMeHTanbHUX JAOCIHIKEHb (IOpOOETOHY TMpU  MICLIEBOMY
CTUCHEHH1 HEIOCTaTHRO (17151 6a3asibTo(hi0OpOOETOHY BOHU B3arajl BiJICYTHI).

Y pozgini 2 «Meroguka 1 pe3ylbTaTH EKCIEPUMEHTAIBHUX JOCTIIKEHb
MIIHOCTI O€TOHY Ta (iOpOOETOHY MpU MICIEBOMY CTHCHEHHI» MiAIOpaHO CKJaja
oetony ((pi6poOeToHy), MPEACTaBICHO METOJIUKY BUTOTOBJICHHS Ta BUIPOOYBaHHS
nocmigHuX 3pas3kiB. [IpoaHanizoBaHi OoTpuMaHi HOBI €KCIIEPUMEHTaJbHI JaHI IPO
XapakTep pyHHYBaHHS Ta TpaHUYHE HaBaHTaXeHHs OeToHy ((Ppibpoberony) mpu
MICIICBOMY  OJHOCTOPOHHBOMY  IIEHTPaJbHOMY  CTHCHEHHI  KBaJpaTHHMH,
NPSIMOKYTHHMH T2 CMYTOBHMH IIITAMITAMH.

VY po3aimi 3 «Po3B'a3aHHs 3a7a4 MIIHOCTI NMPU OAHOCTPOHHHOMY 3MHHAHHI
BapialiifHUM METOJIOM y Teopii MIACTUYHOCTI OETOHY» JIJIsl BUSHAYCHHS TPAaHUYHOT'O
HaBaHTa)XEHHS 3aCTOCOBAHO BapiallliHUN METOJT Y TEOPii IITACTUYHOCTI, PO3pOOICHUIA
y HamionaneHomy yHiBepcuteri «llonTaBchka moJiTexXHiKa imeni  IOpis
Konnapariokay. 3anponoHoBaHO KIHEMAaTUYHI CXeMU pyHHYBaHHS O€TOHHOTO Ky0a npu
[IEHTPATbHOMY OJHOCTOPOHHHOMY 3MHHAHHI B yMOBaxX 0O0’€MHOr0 Ta IJIOCKOTO
HAllpy’)KEHUX  CTaHIB, SKi 0a3ylThCAd Ha KapTUHI pyHHYBaHHS, OTpPUMaHii B
eKCTIEpUMEHTAIBHUX TocipkeHHAX. Hamano dhopmyny 1 BU3BHaAUSHHS MIITHOCTI IIPH
3MHUHaHHI Ky0a ISl MPSMOKYTHOI TUIONIAAKY 3aBaHTakeHHs. [IpoaHaizoBaHO BILUIWB
BHU3HAYATBHUX (haKTOPIB HA MILHICTh IIPU MICIIEBOMY CTHCHEHHI.

VY poszauni 4 «IlopiBHSHHS pe3yibTaTiB TEOPETUUYHHUX Ta E€KCIIEPUMEHTATBHUX
JOCIIHKeHB» BUKOHAHO MOPIBHSIBHUN PO3paXyHOK HA MICIIEBE CTUCHEHHS O€TOHHOI
CTIHM MBIy TpH OONMUpPaHHI Ha Hel KOJOHW 3a HOPMATHBHHMH JTOKYMEHTaMH, a
TaKOX 32 JCSIKUMH aBTOPCHKUMH METOJaMU.

[IpoananizyBaBmm 30DKHICTH TEOPETHYHOI MIITHOCTi, MiApaxoBaHOi 3a
HOPMATUBHUMH Ta JECSIKAMU aBTOPCHKUMH 3 TOCHITHOIO 171 78 3paskiB. Haiikparri
CTaTUCTUYHI MOKAa3HUKU cepeln HopMmaTuBHUX Mae Meroauka JICTY ta B.I'. Kpami
cepel aBTOPCHKUX.

BukoHnanuii TOpIBHAJIBHUI — aHali3 TEOPETUYHOI MIIHOCTI, OTPUMAaHOI
BapialliifHUM METOJIOM TEOPil INIACTUYHOCTI OETOHY, 3 €KCIIEPUMEHTAIBHUM U TaHUMU

MOKa3aB iX 100py 301KHICTb.
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ABSTRACT

Kuznietsova I.H. Strength of fiber concrete elements under local compression —

Qualifying scientific work as a manuscript.

The thesis for the PhD scientific degree on specialty 192 — Construction and civil
engineering (19 “Architecture and construction”) — National University “Yuri
Kondratyuk Poltava Polytechnic”. — Poltava, 2022.

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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