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Pedepar:

1. Y BcTyni 06rpyHTOBaHO BUOIp TeMU [OCIiIKeHHS, CPOPMYIbOBAHO METY Ta 3aBJIaHHSI OCTIi/I)KeHb, HAYKOBY
HOBU3HY Ta IIPaKTUYHE 3HAYEHHS POOOTU. Y po31iii 1 MogaHo KOHCTPYKTUBHI BUPIlI€HHS! MOHOJIITHUX, 30ipHUX i
36ipHO-MOHOJIITHUX IE€PEKPUTTIB, MOHOJITHUX IIJIMTHUX 3aJ1i300€ TOHHUX (PYHIAMEHTIB, 3a/1i3060€ TOHHUX
IIPOrOHOBUX OYZ0B MOCTIB MaJIMX i CepeHix MPOJIbOTiB, TOPOKHUCTUX OETOHHUX QyHIaMeHTHUX OJIOKIB, OTJsy, iX
IOCTiIKeHb i METOJIiB pO3PaxyHKy. 3a pe3yJbTaTaMu OIJISAY i aHasi3y 3a1i300€TOHHUX Ta OETOHHUX KOHCTPYKILi
c(pOpMyJIbOBAHO 3aBJAHHS JOCIIIKEHb 3 METOIO IX pallioHasi3alii MIIXOM IOPOKHUHOYTBOPEHHS. Y po3ini 2
IycepTauifiHoi po6OTH 3a pe3ysbTaTaMy YMCJIEHHUX [TaTEeHTHUX i JITepaTypHUX IOCIiI>KeHb BU3HAYeHi OCHOBHI
CII0coO1 3MEHIIEHHS MaTepiajso-, eHepro-, i TPy4OMiCTKOCTi 6€TOHHUX i 3aJ1i300€TOHHUX KOHCTPYKIil. [TogaHo
PO3p06JI€HI IPUHIMUIIOBI CXEMHU 3aJ1i300€ TOHHMX [IOPOKHUCTUX KOHCTPYKLiN: MOHOJIITHUX IEPEKPUTTIB; 36ipHO-
MOHOJIITHUX [I€PEKPUTTIB; OKPEMUX IIJIMTHUX KOHCTPYKLii; IJIMTHUX MOHOJIITHUX (PYHIAMEHTIB; 3a/1i300€ TOHHUX i

CTase3as1i306€ TOHHUX ITPOTOHOBUX OYZOB MOCTIB. PO311is 3 MiCTUTb METOIMKY i pe3yJIbTaTh eKCIIepUMEHTAJIbHUX



IOOCJiIKEeHb OEeKiIbKOX TUIIB (PPArMEHTIB MOHOJIITHUX 3aJ/1i300€ TOHHUX [IEPEKPUTTIB T Pe3yJIbTaTU HATYPHUX
BUIIPOOYBaHb MOHOJITHOIO 3aJ1i300€TOHHOI'O IIEPEKPUTTS 3 [TiIHOIIOJiICTUPOJIbHUMU BCTaBKaMu. EKcriepuMeHTabHi
IOCIIiIPKEHHS TI0Ka3aJju, 110 He3aJIEXKHO BiJl TUITY JOCIiIHUX 3Pa3KiB i CXeMU 3aBaHTAXKEHHS, iX MIlLIHICTB i
Ie(popMaTUBHICTb € pisHUMMU. [IoJaHO pe3yJIbTaTH HATYPHUX BUIIPOOYBAHb IIJIOCKOTO MOHOJITHOTO IIEPEKPUTTS
3HAYHMX PO3MIpIB B IIaHi — 7,6x12,1M 3arajJbHOIO BUCOTOIO 26 CM, B CEPEHIN YAaCTUHI SIKOTO PO3TAIOBaHI
MPU3MaTUYHI MiHOMOJIICTUPOJIbHI BCTaBKU Nepepizom 16x16 cM. B po3mini 4 po3pobaeHo mpomno3utiii moo
PO3PaxyHKY >KOPCTKOCTE MepEeKPUTTIB 3 KBaIpaTHUMMU, IPSIMOKYTHUMM i KPYIJIMMU BCTaBKaMu. [Ipu iboMy
IIEPEKPUTTS i3 3a3HaYEHOI0 (OPMOIO OJHOHAIIPSIMIIEHUX BCTABOK MOJIEJIIOBAJIACS SIK OPTOTPOIIHI IJIUTU 3
BHUKOPHCTaHHIM METOAY CKiHUeHUX esleMeHTiB. OGIrpyHTOBAHO PO3PaXyHKOBi CX€MHU i 3aIIpOIIOHOBAHO METOIIUKY
PO3paxyHKY IVIMTHUX 3aJ1i300€TOHHUX KOHCTPYKIIiil 3 BOHAIIPSIMJIEHUMU IIOPOXXHUHOYTBOPIOBAJIbHUMU BCTaBKaMU
3 BpaxyBaHHSIM JBOBICHOT'O HaNPy>K€HO-1e(OPMOBAHOTO CTaHy 6€TOHY. PO3p0O06JIEHO aJITOPUTM PO3PAXYHKY i
HaBeJeHO MPUKJIA/ PO3PAXyHKY 3a 3aIIpPOIIOHOBAHOIO0 METOJIMKOI0 MOHOJIITHOTO 3aJ1i306€ TOHHOTO [1ePEKPUTTSL. Y
PO31iii 5 BUKJIaeHO pe3ysIbTaT eKCIIEPUMEHTAIbHO-TEOPETUYHUX [OCIiIP)KeHb OETOHHUX [IOPOXXHUCTUX OJIOKIB.
[IpoBeneHi HaTYpHi BUIIPOOYBaHHS MOPOKHUCTUX (PYHIAMETHUX 6JI0OKiB HOMiHanbHUMU po3mipamu 0,4x0,6x2,4 M B
CKJIagi 9-X CXeM TPbOXSIPSHOI CTiHM JO3BOJIMJIM BUSIBUTH OCOOJIMBOCTI iX HAIPY>KEHO-e(pOPMOBAHOIO CTaHy Ta
KpuTepii Hecy4oi 31laTHOCTI 3a pi3HUX CXeM 3aBaHTaXXeHHs. OTPUMaHO 3aJJ0BiIbHY 30DKHICTb (AaKTUYHOI HeCy4oi
CIIPOMO>KHOCTI [IOPO>XKHUCTHUX OJIOKIB B CKJIafi 9-X CTiH i TEOPETUYHOI, BUBHAUEHOI 32 Pe3yJIbTaTaMU MOJEJIIOBAHHS
B IporpamHux kommsekcax ANSYS Ta JIIPA. B po3nini 6 nogaHi TeXHOJIOTIYHI Ta €KCITyaTaliiHi 0COGIUBOCTI
IUIUTHUAX IOPO>KHUCTHUX 3aJ1i300€ TOHHUX KOHCTPYKIIiii, 6 TOHHUX IIOPO>KHUCTUX QYyHIAMEHTHUX GJIOKIB Ta ix
TEXHIKO-eKOHOMiYHa e(eKTHUBHICThb. TexXHIKO-eKOHOMIUHI I0Ka3HUKU TOPOXKHUCTUX [IEPEKPUTTIB HiITBEPIKYIOTh
e(EeKTUBHICTb BUKOPUCTAHHS BCTABOK 32 PAaXYHOK CYTTBOI'O 3MEHIIEHHSI BUTPaTH 6€TOHY i BiiTak BJIacHOI Bary, Ta
KiZIbKOCTi apMaTtypu. Po3pobsieHi TexHOO0riYHa cxema i pono3ulii mogo 3arpoBaKeHHs! y BUPOOHULITBO
ap60JIiTOBUX BCTABOK, SIKi MO>KHa MacOBO BUKOPUCTOBYBATH IIPU BUTOTOBJIEHHI OETOHHUX GJIOKIB CTiH MifgBasis. B
PO31ini 7 Ha IpUKJazi OKpeMUx OyZiBesb HaBeIeHO NOCBiM, IPOEKTyBaHHS | BAKOPUCTaHHS Ha [IPAKTHUL YACTEHHUX
IIOPOKHUCTHUX 3a/1i300€TOHHUX Ta 0€TOHHUX BUPOOiB, IIPU PO3PaXyHKY i KOHCTPYIOBAHHI IKMX BUKOPUCTaHI
Pe3yJIbTaTy [IPOBELIEHUX €KCIIePUMEeHTaJIbHO-TEOPETUYHUX NOCinKeHb. Hacamneper, e MOHOJIITHI 3a/1i306€TOHHI
[IEPEKPUTTS, SIKi IMPOKO BUKOPUCTOBYIOTH IIPY 3Be[leHHI 6araTornoBepxoBUX KapKaCHUX CIIOPY], i Ipu
MaJIONIOBEPXOBOMY OyiBHULTBI. Lli MoJsiermeHi nepekpuTTs 6y11 BUKOPUCTaHI Ha 28 00'€KTax, Jalouu €eKOHOMIIO
0eTOHy i 3MEHIIeHHS BJIacHOI Baru Bif 18% 10 47%. Po3po6sieHi 3arasibHi KOHCTPYKTUBHI BUPILIEHHS i peKOMeHaii
II00 BUKOPUCTaHHS NOCIIIIKyBaHUX 4-X TUIIiB IOPOKHUCTUX OJIOKIB /1151 MaJIOIIOBEPXOBOTO i

CepeHbOIIOBEPXOBOro Oy iBHUIITBA.

2. In the Introduction, the choice of the research theme is substantiated, the aim and the tasks of the research are
formulated as well as the topicality and practical value of the work. In Chapter 1, the solutions to the construction
of the monolithic, precast and composite ceilings, monolithic slab ferroconcrete foundations, ferroconcrete small
and medium roadway bearers and hollow concrete foundation blocks are provided, as well as the review of studies
and computing methods on the topic. As a result of the review and analysis of existing ferroconcrete and concrete
constructions, the tasks of the research have been formulated with the aim of improving these constructions by
making them hollow. In Chapter 2 of the thesis, according to the thorough literature and patent studies the main
methods of lessening material and power consumption and labor expenditures for concrete and ferroconcrete
constructions are determined. Developed action charts are given for the following ferroconcrete hollow
constructions: monolithic ceilings, precast monolithic ceilings, single slab constructions, monolithic slab
foundations; ferroconcrete and composite bridge span bearers. Chapter 3 contains the technique and the results
of experimental investigations of several types of fragments of monolithic ferroconcrete ceilings and the results of
environmental tests of the monolithic ferroconcrete ceiling with foam polystyrene inserts. Experimental
investigations have showed that regardless of the kind of prototype units and the way of loading, their strength
and deformability are different. The results of the environmental tests of a large flat monolithic ceiling with the
dimensions 7,6x12,1x0,26 m and with prismatic foam polystyrene inserts of a cross-section of 16x16 cm in its middle
part are given. In Chapter 4, the developed proposals for the calculation of hardness of ceilings with square,



rectangular and round inserts are described. The ceiling with above mentioned shapes of unidirectional inserts
ware modeled as an orthotropic slabs with the use of a finite element method. Design models were substantiated,
and the technique for calculating the slab ferroconcrete constructions with bidirectional hollow-forming inserts
taking into account plane deflected mode of concrete was proposed. The algorithm of calculating has been
developed and an example of calculations given according to the proposed technique for a monolithic
ferroconcrete ceiling. In Chapter 5, the results of theoretical and experimental investigations of hollow concrete
blocks are described. Carried out environmental tests of hollow foundation blocks with the nominal dimensions
0,4x0,6x2,4 m in the structure of 9 constructions of a three-row wall made it possible to reveal the peculiarities of
their deflected mode and the criteria of their loading capability under the different loading conditions. The
satisfactory convergence of the real loading capability of hollow blocks in the structure of 9 walls with theoretical
one determined by the simulation in the ANSYS and Lira software facilities was obtained. In Chapter 6, the
technological and operational integrity of slab ferroconcrete hollow constructions, concrete hollow foundation
blocks is given, as well as their techno-economic efficiency. Techno-economic characteristics of hollow ceilings
confirm the efficiency of the use of inserts, since they cause the considerable decrease in concrete consumption
and, correspondingly, in their weight and the amount of reinforcement. A process flow-sheet and the proposals for
the manufacturing application of wood concrete inserts which can be widely used in the process of making
concrete blocks for cellar walls has been developed. In Chapter 7, using the example of particular buildings, the
experience of designing and implementing numerous hollow ferroconcrete and concrete products is shown,
whose calculations and design was conducted with the use of the results of carried out theoretical and
experimental investigations. First of all, they are monolithic ferroconcrete ceilings widely used at the construction
of multistorey skeleton constructions, as well as low-rise buildings. These lightweight ceilings were used in the
construction of 28 objects with the concrete saving and proper weight decrease from 18% to 47%. General
construction solutions and recommendations for the use of four investigated kinds of hollow blocks for low-rise
and mid-rise buildings have been developed.
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