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Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA BUPIIEHHIO aKTyalbHOI HAYKOBO-TEXHIYHOI TPO6IEMU CUHTE3Yy KAPKAaCHUX
KOHCTPYKTUBHUX CHCTeM OyZiBesb 31 CTBOPEHHSIM Ha I0r0 OCHOBI €[JIHOTO METO/0JIOTIYHOIO KOMILJIEKCY
PO3paxyHKiB HECY4Oi 3[aTHOCTI €JIeMEeHTIB 30ipHOI KapKacHOi 6e3KamiTe1bHO-6€306aJIKOBOi KOHCTPYKTUBHO]
cucremMu 6yziBess. [[poaHani3oBaHO OCHOBHI €Taly MIPOLECY CUHTE3Y KapKACHUX KOHCTPYKTUBHUX CUCTEM
OyziBesb i3 3a71i306€TOHY, BUSBJIEHO HAIIPSIMU, 3a SKMMHU BiZj0yBasioCh YAOCKOHAJIEHHSI KOHCTPYKTMBHUX CUCTEM, Ta
BiIMi4€HO KJIIOYOBi IPUHLMIIN iX PO3PAXYHKY. BCTaHOBJIEHO, 10 MIO€QHAHHS IUIMTH, SKa IIPALIO€ Y IBOX HAIPSIMKaX,

6e3rnocepenHbO 3 KOJIOHOIO y 30ipHOMY BapiaHTi KapKacHOi 6e3KariTebHO-6€306aIKOBOTO KOHCTPYKTUBHOI CUCTEMU



OyziBesb € Ha61LIbI €(PEKTUBHUM KOHCTPYKTUBHUM PillIEHHSIM Y [TPOLIEC] IBUAKOTO BilIHOBJIEHHS! JKUTJIOBOTO
doHny YKpaiHu, OCKiJIbKY NTOENHYE IIPOCTOTY TeOMETPUYHUX (POPM 3 MAKCHMAJILHOIO KiJIbKICTIO ITepeBar
apXiTeKTypHO-TIJIaHyBaJIbHOTO Ta TEXHOJIONYHOIO XapakTepy. 3anpOolOHOBAaHO Ta PO3PO6IEHO KOHCTPYKTUBHE
pileHHs 36ipHOi KapKacHOi 6e3KaniTeIbHO-6€30a/IKOBOI CUCTEMU Oy[1iBeJlb, KOTPE LO3BOJISIE MiIBULIUTU
IIOBEPXOBICTb OyiBesb. CTBOPEHO MiATBEPAXKEHY AOCIIIHUMU BUIIPOOYBAHHIMU IIPOCTOPOBY MOJEJb
IepopMyBaHHS 6e3KaliTesbHO-6e30a/IKOBOr0 IIEPEKPUTTSI HA OCHOBI KiHEMAaTUYHOIO IPUHLMITY HOT0 [0y Ha
IVICKU B CTaJii rpaHUYHOI piBHOBaru. BcraHoieHo (pi3nyHe NifrPyHTsI MOXKJIMBOCTI IPECTABIEHHS B PO3paxyHKax
KO>KHOI 36ipHOI IJIMTU NEPEKPUTTSI OKPEMO 3 YPaXyBaHHSIM 3aCTOCOBAHOTO CIIOCO0Y OOIMPAHHS, 3aBAaHTAKEHHS Ta
B3aeMOZii TIIUT Mix co6010. Po3pobiieHi MeTOOuKY pPO3B’s13aHHS 3a/1a4 BU3HAYEHHSI HECY4Ooi 3IaTHOCTI Ta
HeOOXiJIHOI KiJIbKOCTi apMaTypH [J1s1 KOKHOT'O TUILY IVIUT ePEeKPUTTSL. [loBeieHO, 1110 KOJIOHU 30ipHOI KapKacHO]
6e3KamniTesbHO-6€36aIKOBOi KOHCTPYKTUBHOI CUCTEMU Oy [IiBeJIb IPALIOI0Th B yMOBAaX KOCOro NeopMyBaHHS. [
iX ONTMMAaIbLHOrO NPOEKTYBAHHS 3aIIPOIIOHOBAHO KPUTEPill IOBHOTO BUKOPUCTAHHS ONOPY 6€TOHY CTUCHYTOI 30HU.
Po3pobseHa 3 0CHOBI cpOPMYJIbOBAHOTO KPUTEPIi0 MILJTHOCTI GETOHY B CKJIaJli KOCO CTUCHYTUX KOJIOH METOAMKA
PO3PaxyHKYy ix Hecy4oi 37aTHOCTi, KOTpa BpaxoBy€ BUINIAJ KX OJHOPIGHOTO Ta HEOAHOPIZHOrO NepOpMyBaHHS
IIPSIMOKYTHUX II€PEPi3iB KOJIOH 3 YTBOPEHHSIM BCiX MOXJINBUX (POPM CTUCHYTOI 30HU. JIOLINIbHICTh 3aCTOCYBAaHHS
PO3pOOJIEHNX METOIMK PO3PaxyHKy HECY4Oi 3IaTHOCTI eJleMeHTiB 36ipHOi KapKacHOi 6e3karniTesbHo-6e36a1K0BO1

KOHCTPYKTUBHOI cucTeMu Oy[iBesib MiTBEpIyKEHA €KCIIEPUMEHTAJBHO.

2. The introduction substantiates the relevance of the problem to be solved, formulates the goal and tasks of the
research, the scientific novelty and practical significance of the obtained work results, provides information about
the personal contribution and approval of the dissertation materials, presents its general structure and scope. In
the first chapter, the main stages of the development of frame structural systems of reinforced concrete buildings
have been analyzed. The directions in which structural systems were improved have been identified, and the key
principles of their design, which were formed in the course of the process, have been noted. The need to change
the traditional ideas about the origin of the flat plate frame structural system of buildings, which inhibit its
development. It is may be achieved by bringing the design methods of this system in line with the actual operation
of its members, taking into account the spatial operation of the floor under load, the way of connecting its precast
members to each other and biaxial bending of columns. The second chapter examines in detail the path of
synthesis of frame structural systems of buildings, notes the features of ensuring spatial rigidity of systems, the
principles of their division into precast members. The described processes of transformation of structural systems
of buildings and their elements are illustrated by the structural scheme of synthesis of frame structural systems of
buildings. It has been established that the combination of a two-way slab with a column directly in a precast frame
flat plate structural system of buildings is the most effective structural solution in the process of rapid restoration
of the housing stock of Ukraine. It combines the simplicity of geometric forms with the maximum number of
advantages of an architectural, planning and technological nature. A structural solution of a precast frame flat
plate structural system of buildings has been proposed and developed, which allows to increase the number of
storeys of buildings. The possible failure schemes of the precast flat plate floor were analyzed on the basis of the
yield line method. The model of the deformation of the precast flat plate floor in the ultimate limit state has been
created. In the third chapter, the problems of bearing capacity of all types of slabs of the flat plate frame structural
system of buildings are solved. The interaction of the slabs among themselves is taken into account by modelling
the joint of the slabs in the form of a plastic linear hinge, taking into account the external bending moment that
can act in this joint. The resulting dependencies are used to determine the limit load, as well as the required area
of principal reinforcement of the flat plate frame structural system of buildings. In the fourth chapter, a criterion
for calculating the design ultimate values of the compressed concrete area strains in composition of biaxially
bended reinforced concrete columns under biaxial deformation has been formulated. The columns have been
considered, in which the stresses of the tensile reinforcement do not reach the yield point at the moment of
failure. This criterion is the criterion of the destruction of concrete at the maximum value of the internal force in
it. The formulated criterion together with the extreme criterion of the load-bearing capacity of a reinforced
concrete member may be used as the basis of the methodology for calculating the load-bearing capacity of



reinforced concrete structures. In the fifth chapter, the nonlinear model of the stress-strain state of biaxially
bended reinforced concrete columns was improved in the direction of implementing the criterion of the maximum
of concrete strength in the compressed area. The fiber strains of concrete in the composition of a biaxially bended
column at the ultimate limit state are analytically determined with the application of this criterion. The design
method has been developed that allows analytically determining all parameters of the stress-strain state of the
column section at the moment of destruction. The sixth chapter presents the results of experimental tests of the
members of the precast frame structural system of buildings with a flat plate floor. The feasibility of using the
developed method of slab design based on the yield line method was confirmed by comparing the bearing capacity
of tested slabs of the flat plate frame structural system of buildings with the data of theoretical calculations. The
comparative analysis of the results of the calculation of the parameters of the stress-strain state of experimental
columns at the time of failure confirms the possibility and feasibility of applying the developed method of
determining the bearing capacity of columns of precast frame structural system of buildings.
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