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Pedepar:

1. Ha ganwit yac B mpakTuli 6yZiBHUITBA I€PEBaKHO BUKOPHUCTOBYIOTh MOHOJIITHI 3a71i300€ TOHHI IEPEKPUTTS Ta
iHIIi JIMTHI KOHCTPYKLi CyLIiJIbHOTO Nepepisy, 10 NPU3BOLUTE 10 CYTTEBOI IEPEBUTPATU GETOHY NIPHU iX
BUTOTOBJIEHHI. [IpoTe, IpoBeieHnii oI i aHasi3 pe3y/bTaTiB HAyKOBUX JNOCiIKEHb II0Ka3aB, 0 OETOH i
3aJ1i3006€TOH — [Iy)Ke €HEepProMiCTKi MaTepiaay, TOMY 3MEHIIEHHS Oy/1b-5IKOTO BULY BUTPAT € BaXKJIMBUM
HapOJHOTOCIOJIAPCHKUM NMUTAHHSIM. AKTyasIbHICTh HAyKOBOT'O AOCJIiIKEHHS [TOB'sI3aHa 3 BayKJIMBUMU [1pobIeMamMu
MaTepiasooafHOCTI IPU IPOEKTYBaHHI Ta BUKOPUCTaHHI IVIMTHUX 3aJ1i300€TOHHUX KOHCTPYKLil. Bece
aKTyaJIbHIIIOK CTa€ Npobyiema 30epesKeHHs] HaBKOJIMIIHBOTO CEPEIOBUINA, HA Ke, KPiM iHIIMX (aKTOpPiB, CyTTEBO
BILJIMBAa€ BUPOOHMLITBO O€TOHY i 3a/1i306eToHY. Halibinbi eHepromiCTKO CKIIaZ0BOI0 OETOHY € IOPTJIaH L€ MEHT,
BUPOOHHULITBO SIKOTO CYIIPOBOJKYEThCS 3HaUHUMU BUKHgaMu CO2. ToMy 3MeHII€HHS] BAKOPUCTAaHHS LIEMEHTY
IIPU3BOJUTH 10 3HAYHOI €EKOHOMIi IPUPOJHUX PECYPCIB Ta CYTTEBOrO 3HMKEHHS LIKiIIMBUX BUKUiB. OCOOIMBO 1ie
CTOCY€TbCS 327113066 TOHHNX KOHCTPYKLiN MHUPOKOTO BUKOPUCTAHHS, [10 SIKUX HaJlesKaThb MOHOJIITHI 3a/1i306€ TOHHI

[IePEKPUTTSI B OyIiBJISIX Pi3HOTO IPU3HAYEHHSI, MOHOJIITHI PyHIAMEHTHI IIJINTH, MOHOJIITHI 3aJ1i300€ TOHHI



IIPOTrOHOBI OyIOBM MOCTIB MJIUX i CEPEJIHIX IIPOTOHIB. AJIbLTEPHATUBHUM J10 CYLiJIbHUX MOHOJIITHUX

3aJ1i306€ TOHHUX ILJIUT € MJIMTHU 3 TIOPOXHUHOYTBOPIOBAJILHUMU BCTaBKaMU, 110 NAIOTh MOKJIMBICTb CYyTTEBO
3MEHUIUTU BUTPATU OETOHY, a BiiTaK 3MEHILIUTH BJIACHY Bary IUIUT i KiJIbKiCTb po6ouoi apmartypu. B 3aranpHux
KOHCTPYKTUBHUX PIilIEHHSIX B OCHOBHOMY € IIJIUTU 3 OAHOHANPSIMIIEHNM a00 ABOHANPSIMIIEHUM PO3TallyBaHHSIM
IIOPO>KHUHOYTBOPIOBAJIbHUX BCTABOK. BijIbIIICTh IPOBEEHUX AOCIIIKEHD CTOCYETHCS IUINAT (B OCHOBHOMY
[IepEeKPUTTIB) 3 OHOHAINPSIMJIEHUM PO3TalllyBaHHSIM BCTaBOK. B muceprauiiiHiil po6oTi po3pobieHo nporpamy i
METOJIMKY €KCIIEpUMEHTAIbHUX JOCIIIPKEHbD 3TiHO 3 KOO 3alIPOEKTOBAHO 3 TUIIM OCHOBHUX JOCJIiHUX 3Pa3KiB
MapoK, SIKi MalOTh NTepexpecHe po3TallyBaHHS 6aJIoK, Ta 4 TUIMU JIHIMHNX 6aJI0K, 3 IKMX CKJIaAAI0ThCs IIepeXpecHi
6asku. JIiHifHI 3a71i300€ TOHHI 6aJIKM 3aBaHTAKYBAIU 2-Ma 30CEPEIPKEHUMHU CUJIaMY, PO3TAllIOBAHUMHU CUMETPUYHO
Bifl 30HM YMCTOTO 3TMHY. [lepexpecHi focifHi 6aiku 3aBaHTaXyBalIu 4-Ma 30cepeykKeHnMU cuinamu. [logana
TaKOXX METOJIMKA €KCIIepUMEHTAIbHUX BUMIPIOBaHb AedopMalliil BEPXHbOI IPaHi 6€TOHY NOCIIHUX 3Pa3KiB 3a
BMKOPHCTAHHS ONTHUKO-LUM(POBOi CUCTEMU Ta METOAMKA 3aCTOCYBaHHS METOY aKyCTUYHOI eMicii Ipu
BUIIPpOOYBaHHI JocainHUX 3pa3KiB. [TlofaHi, onucaHi Ta IpoaHasi3oBaHi pe3yibTaTy BUIIPOOYBaHb JIiHINHUX i
IIepeXPECHUX JOCiIHUAX 3Pa3KiB 332 IOKa3HUKaMU HECY4oi 34aTHOCTI Ta JlepOPMaTUBHOCTI. XapakTep pyiHYBaHHS
II0Ka3aB, 1[0 Ha [iSHIi NepeTuHy 6a/oK Bij0yBaeThCs 3MilHEHHS O€TOHY BHACIIIOK ABOBICHOro 06TUCKY. Hecyua
3IATHICTb AOCiTHUX 3pa3KiB JIiHIHHMX 6aJIOK TOPIBHIHO 3 iX HECYUYOIO 3TATHICTIO B CKJIAJi IepexpecHUx 6ajloK €
MeH1ow. Jledpopmatiii 6eTOHy i apMaTypH JIiHIMHKX 6JIOK € OiIbIIMMU Bif ix nedopMalliil B CKIa/li IepexpecHrx
IOCJiIHUX 3Pa3KiB. BUKOpUCTaHHS CMIEK/I-KOPEJIILIHOIO METOAY [O3BOJINJIO BUSIBUTU XapaKTep 3MiHU
HaIpy>KeHO-1e(pOPMOBAHOTO CTaHy CTUCHYTOTO OETOHY 6e3110cepeHbO Ha BEPXHIill IPaHi epexpecHux 6ajoK B
30Hi ix nepeTuHy i pikcyBartu ix 6e3nocepesHbO Ha NepenpyiiHiBHUX eTanax. [logaHo pe3ysibTaTi po3paxyHKy
MILIHOCTi HOpMaJIbHUX I1€pePi3iB JiHIMHUX AOCHITHUX 3pa3KiB 3a AedopMallifiHOI0 METOAUKOI0. BinobpaxkeHo
OCHOBHi pe3yJIbTaTU MOJIEJIIOBAaHHS HAIIPY>KEHO-e(pOPMOBAHOTrO CTaHy JIiHIMHMX 0aJIOK i IePEeXPEeCHUX AOCTiIHNX
3pa3KiB B IPOrpaMHOMY KOMILJIEKCI «Jlipa» Ta Bidyasisalilo pyliHyBaHHS IEPEXPECHUX NOCIITHUX 3pa3KiB, dKa
IiATBEPXY€E XapaKkTep PyHHYBaHHS AOCIiTHUX 3pa3KiB, 3aikCOBaHUH y eKCIIEpUMEHTATIbHUX JNOCIiIPKEHHSIX.
MopemoBaHHs1 pOOOTH JIiHINHUX i epexpecHUx JocligHux 3paskiB B [1K «Jlipa» nokazano NpUHLUIIOBY Pi3HULIIO
HJIC 6asok B 30Hi ix nepeTuHy. BiH € MEHIIMMU Ha [AiNsSHLI nepeTuHy 6anok po3mipom 10x10 cm (mani AIT) i
OinbpIIMM Ha CycCifHix 3 minsiHkoto [T 30Hax. Po3pobiieHo 3arajbHi peKoMeHaallii 111010 PO3paxyHKy IJIUTHUX
3aJ1i306€ TOHHMX KOHCTPYKLi 3 ABOHANPSIMIIEHUM PO3TallyBaHHSIM BCTABOK 3 BPaXyBaHHSIM JBOBICHOI'O CTUCKY.
HaBezneHa TexHiIKO-€KOHOMIYHA Ta €KOJIOTiYHA €(EKTUBHICTb MJIMTHMUX KOHCTPYKLIN 3 BOHAIPSIMIIEHUM
PO3TaIlyBaHHSIM BCTABOK i BIIPOBAIKEHHS pe3ysbTaTiB po6oTu. TakuM YMHOM, Y IUCEPTaLifHii poboTi BUpimeHo
BXJIMBE HAYKOBO-TIPAKTUYHE 3aBIAHHS, [10Bs13aHe 3 aKTyaJlbHUMU [IpobjieMamMu maTepiano-, pecypco- i
€HEeProouAIKEeHHs], a TAKOK 3HAaYHOIO MipOIO 3 €KOJIOTIYHOI0 6€3I1eK010. Bepie nposeeHi eKClIepUMEHTAIbHI Ta
TEOpPEeTUYHi JOCIIiIKeHHSI [TIepeXpeCcHUX 6ajIoK MiATBEPAIIN 3MILJHEHHS CTUCHYTOTO GETOHY B 30Hi IIEpeTHHY OaJoK,
1110 HEeOoOXiHO BpaxyBaTH IIpY PO3PaxXyHKy Ta IIPOEKTYBaHHI MOHOJIITHUX MJIMTHUX 3J1i300€ TOHHUX KOHCTPYKLH 3
I BOHAIIPSIMJIEHUM PO3TalllyBaHHSM BCTaBOK. BUKOPHCTaHHS B HUX IOPOKHUHOYTBOPIOBAJIbHUX BCTABOK J1a€
MOXJIMBICTb CYTT€EBO (10 26-32 %) 3MEHIIUTY BUTPATH O€TOHY, BUPOOHULTBO SIKOTO CYIIPOBOIKYETbCSI 3HAYHUM

BUYEPIIAaHHSM MaTepiajlbHUX PecypciB i 3a0pyIHEHHSIM JOBKi/LIS, | SMEHIINTY BUTPATy apMaTypH 1o 12 %.

2. At present, monolithic reinforced concrete floors and other solid-section plate structures are mainly used in
construction practice, which leads to significant overconsumption of concrete during their manufacture. However,
the analysis of scientific research results showed that concrete and reinforced concrete are very energy-intensive
materials, so reducing any cost is an important national economic issue. The relevance of scientific research is
related to important problems of material economy in the design of reinforced concrete slab structures. The
problem of preserving the environment is becoming more and more urgent. Portland cement is the most energy-
intensive component of concrete, the production of which is accompanied by significant CO2 emissions.
Therefore, reducing the use of cement leads to a significant saving of natural resources and a significant reduction
of CO2 emissions. This especially applies to reinforced concrete structures, in particular, monolithic reinforced
concrete floors in buildings of various purposes, monolithic foundation slabs, and monolithic reinforced concrete
span structures of bridges of small and medium spans. An alternative to solid monolithic reinforced concrete slabs



is slabs with cavity-forming inserts, which make it possible to significantly reduce the consumption of concrete
and therefore to reduce the weight of the slabs and the number of working fittings. In general structural solutions,
there are mainly slabs with one-way or two-way arrangement of cavity-forming inserts. Most of the conducted
studies concern slabs (mainly overlaps) with unidirectional arrangement of inserts. In the dissertation, a program
and methodology of experimental research was developed, according to which 3 types of main test samples of
brands with cross-shaped beams and 4 types of linear beams, which consist of cross-beams, were designed. Linear
reinforced concrete beams were loaded by 2 concentrated forces located symmetrically from the zone of pure
bending. Cross-test beams were loaded with 4 concentrated forces. The method of experimental measurements of
the deformations of the upper face of concrete test samples using an optical-digital system and the method of
applying the acoustic emission method when testing test samples are also presented. The results of tests of linear
and cross-sectional samples according to indicators of load-bearing capacity and deformability analyzed. The
nature of the destruction showed that concrete strengthening occurs at the intersection of the beams due to
biaxial compression. The load-bearing capacity of the test samples of linear beams is lower compared to their
load-bearing capacity in the composition of cross beams. Deformations of concrete and reinforcement of linear
beams are greater than their deformations in cross-sectional test samples. The use of the speckle-correlation
method made it possible to detect the nature of the change in the stress-strain state of compressed concrete on
the upper face of the cross beams in the area of their intersection and to fix them at the pre-destruction stages.
The results of calculating the strength of normal cross-sections of linear test samples using the deformation
method are presented. The results of modeling the stress-strain state of linear beams and cross-sectional test
samples in the "Lira" software complex are shown, as well as the visualization of the destruction of cross-sectional
test samples, which confirms the nature of the destruction of test samples. The simulation of the work of linear
and transverse samples in PC "Lira" showed a fundamental difference in the SDS of the beams in the area of their
intersection. They are smaller at the intersection of beams measuring 10x10 cm (hereafter CS) and larger in areas
adjacent to the CS section. General recommendations for the calculation of slab-reinforced concrete structures
with bidirectional arrangement of inserts, taking into account biaxial compression, have been developed. The
technical, economic, and environmental efficiency of plate structures with the bidirectional arrangement of inserts
and the implementation of work results are given. Thus, the dissertation solved an important scientific and
practical task related to the current problems of material, resource, and energy saving, as well as environmental
safety. For the first time, experimental and theoretical studies of cross beams confirmed the strengthening of
compressed concrete in the cross-section of the beams, which must be taken into account when calculating and
designing monolithic reinforced concrete slab structures with bidirectional arrangement of inserts. The use of
cavity-forming inserts makes it possible to significantly (up to 26-32%) reduce the consumption of concrete, the
production of which is accompanied by a significant depletion of material resources and environmental pollution,
and to reduce the consumption of reinforcement by up to 12%.
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IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOMTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micueanaxo;pxemm: ByJ. CtenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Hemunna borjan ['puroposuy
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI Aemunna borgan ['puropoBuy
rOJIOBYIOYOTO Ha 3acigaHHi

BigmoBizasibHHU 32 MiATOTOBKY Mapymaxk YisiHa JIMuTpiBHa

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




