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2. Scientific bases and methods of calculation of hybrid timber- reinforced multi-storey buildings.

Pedepar:

1. Inceprarist Ha 3000YTTSI HAYKOBOTO CTYIIEHS LOKTOpa TEXHIYHUX HayK 3a creuianpHicTio 05.23.01 «ByziBesnbHi
KOHCTpPYKLi, OyAisii Ta ciopygu» (19 — ApxiTekTypa Ta OyAiBHULTBO). — Jlep>kaBHUM BULMI HaBYaJILHUM 3aKJag,
«[IpupHINpoBChKa JepKaBHA akajeMisd OyAiBHULITBA Ta apXiTeKTypu» MiHicTepcTBa OCBiTH i Hayku YKpaiHy,
Juinpo, 2020. JuceprauiiiHa pob0Ta IPUCBsIYE€Ha PO3B'SI3aHHIO aKTyaJlbHOI HAYKOBO-TIPAKTUYHO]I ITpobeMu
PO3paxyHKy Ta IPOEKTyBaHHS FiOpUIHUX AEPEB0O3a1i300€ TOHHMX 6araToloBEPXOBUX Oy IiBeJb 3 ypaXyBaHHIM
Iiarpam gedopMyBaHHS, [1I0B3y4OCTi MaTepialiB Ta NOKA3HVKIB €KOJIOTIYHOrO BIUIMBY Ha HABKOJIUIIHE CEPEOBUIILE
IIPOTSITOM SKUTTEBOTO LIMKJIy. 3alIPOINIOHOBAHI Ta JOCJiIPKeHi KOHCTPYKTUBHI CCTeMU 6araToroBepXoBUX OyZiBeslb

ribpyuiHOI KOHCTPYKIIii, 0OIPyHTOBAHO CIIOCOOHU 3a6e3Ie4eHHs IIPOCTOPOBOI XOPCTKOCTI OyiBeJIb BUCOTOO 10 20~



TH N1OBEPXiB BKJIIOYHO. [IpOBeIeHO KOMIIJIEKC eKCIIEPUMEHTA/ILHUX AOCIiI)KEHb MaTepiaiB Ta BUPOOIB AJ1s
3aCTOCYBaHHSI B 6araToroBepxoBUX riOpunHUX Oyziasax. OTpumaHi naHi mono ¢izuko-MexaHiYHUX XapaKTepPUCTUK
KJIEEHO] J€epeBUHMU, HECYUOi 31aTHOCTI Ta Je(OpMaTUBHOCTI HAaTypHUX 06aJlOK, 60JITOBUX 3'€JHAaHb Ta 3'€JHaHb HA
METaJIeBUX IJIACTMHAX. 3alIpONIOHOBAHO YUCEJIbHO-aHAJITUYHMI METOZ, OL[iHKY HaNpPYyXeHO-Ae()OPMOBAHOTO CTaHy
(HIC) sruHanbHUX JE€PEBO3ai300€ TOHHUX €JIEMEHTIB 3 ypaXyBaHHSIM HEJIiHIHOTO XapaKTepy poO0TH 3'eIHAHHS.
YnockoHasneHo metog MmogestoBaHHst HIIC HarespHUX 3'€IHaHb JepeB’ssHUX KOHCTPYKLil. Po3pobeHo TeopeTuyHi
OCHOBHU Ta [IPOBEJEHO OLIiHKY BYIJIELI€BOrO CJIilly 6araTonoBepXoBUX ri6puAHUX OyiBeJIb IPOTSATOM XUTTEBOTO
uuKiy. Kiouosi cioBa: ribpuHa 1epeBo3anizobeToHHa 6araTornoBepxoBa OyAiBiisl, KOHCTPYKTUBHA CUCTEMA,

3'eIHaHHS, HaIllpy>KeHO-IedOpMOBaHUN CTaH, IepeMillleHH, lepeBo3ai300eTOHHE NePEeKPUTTS], BYIJIelleBUi CJIif.

2. Thesis for the scientific degree of Doctor of Technical Sciences in specialty 05.23.01 «Building constructions,
buildings and structures» (19 - Architecture and Civil Engineering). - State higher educational establishment
«Prydniprovska State Academy of Civil Engineering and Architecture» of the Ministry of Education and Science of
Ukraine, Dnipro, 2020. The thesis is devoted to the solution of the actual scientific and practical problem of
calculation and design of hybrid timber-reinforced concrete multi - storey buildings taking into account the
deformation diagrams, creep of the materials and the parameters of the ecological impact on the environment
during the life cycle as well as the demands of reliability, load bearing capacity and serviceability. The analysis of
researches and projects in the field of multi-storey construction using timber structures showed that the use of
wood is a promising direction in the context of sustainable development and circular economy. Today there is a
limited number of theoretical and experimental studies of joint work of timber and reinforced concrete load-
bearing structures in the spatial system of multi-storey buildings, their calculation and design as well as a lack of
integrated standards for the assessment of harmful emissions of the building. The classification of structural
systems of hybrid timber-reinforced concrete multi-storey buildings on the basis of the nature and method of
distribution of load-bearing functions between elements and the material of the vertical load-bearing structures,
as well as structural solutions of prefabricated monolithic and prefabricated timber-reinforced concrete floors,
typical joints of load-bearing structures. The stress-strain parameters of hybrid timber-reinforced concrete multi-
storey buildings depending on the type of structural system are established. Using the prototype building, the
choice of structural scheme and method of ensuring the spatial rigidity of hybrid reinforced concrete multi-storey
buildings up to 20 floors are substantiated. The following systems were considered: frame, combined frame with
stiffness diaphragms and rigidity core, combined frame with rigidity core and outriggers at different levels. The
method of providing spatial rigidity taking into account the dependences of "stress-strain" and creep properties of
materials was proposed. A significant difference in the deformation characteristics and creep causes the
appearance of nonuniform vertical displacements, which causes the skew of the floor cells and the appearance of
the additional tensile longitudinal forces in the floor beams. A method for compensating for nonuniform vertical
displacements of load-bearing structures of hybrid timber-reinforced concrete multi-storey buildings was
proposed, which consists in correcting the cross-sectional dimensions of vertical elements. Based on the results
obtained, the recommendations for the calculation of hybrid timber-reinforced concrete multi-storey buildings
are formulated, which include the requirements for the physical model of the building, assignment of material
characteristics, methods for determining of the stress-strain state parameters, joints modeling and necessary
checks according to the calculation results. The complex of experimental studies of materials and products for use
in multi-storey buildings of the hybrid system is carried out. The data on physical and mechanical characteristics
of glued timber, load-bearing capacity and deformability of real-scale beams, dowelled joints and joints on metal
toothed plates were obtained. Experimental studies of full-scale bolted joints on metal plates on tension parallel to
the grain, as well as of connections of timber elements on metal toothed plates for tensile and bending were
performed. An empirical model is proposed to describe the "load-displacement" diagram of the connection on
metal toothed plates (MTP) depending on the direction of the fibers to take into account the nonlinear behaviour
of the connection on mechanical connections when calculating hybrid structures. The results of the conducted
research are the development of a general methodological approach, basic principles and methods of calculation
and design of hybrid timber-reinforced concrete multi-storey buildings, considering the deformation diagrams,



creep of the materials and substantiation of their application in terms of life cycle sustainability and circular
resource efficient economy criteria as well as in accordance with the demands on reliability, load-bearing capacity
and serviceability. Keywords: hybrid timber-reinforced concrete multi-storey building, structural system,

connection, stress-strain state, displacement, timber-reinforced concrete floor, carbon footprint.
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