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Pedepar:

1. Inceprauiiina po60oTa Bupilllye BaXJINBY HAyKOBO-TEXHIUHY ITPO6GJIEMY 3 MiABUILEHHS >KOPCTKOCT] €JIEeMEeHTIB 3
LIi7IbHOI Ta KJIEEHOI A€PeBUHY, 110 [IPALIIOIOTh HA 3TUH Ta CTUCK 3i 3TMHOM LIJIIXOM BUKOPUCTAHHS Pi3HUX apMYIOUUX
MarepiaiB Ta iX MOJENIOBAHHS. A TaKOX ITPO6JIEMY PO3PaXyHKY LIJISIXOM BPAXyBaHHS Cy4aCHUX TE€OPill Ipo
MiLlHICHI Ta JedopmaliliHi XapaKTepUCTUKY MaTepiasiB, 10, B CBOIO YEPTY, O3BOJISIE MiABUIIUTH e(PEeKTUBHICTD
BUKOPUCTAHHS 3TMHAJIbHUX JEPEB'SIHUX €JIEMEHTIB Ta PO3MMUPUTHU cPepy iX 3aCTOCYBaHHS. 3alIPOIIOHOBAHO
KOMIIJIEKC METOAMK MOJIE€/IIOBAHHS POOOTHU €JIEMEHTIB 3 LiJIbHOI Ta KJIEEHOI IEPEBUHH, 1110 NPALIIOIOTh HA 3TVH Ta
CTHCK 3i 3TUHOM 3 KOMOIHOBaHMM apMyBaHHSM, IIiJ] 4ac iX orepesHbporo HalpyKeHHs Ta eKcrutyarauii. [IpoeneHo

IleTaJIbHUI aHaJIi3 po6OTH MONepeHbO HAPY>KEHUX eJIEMEHTIB 3 LiJIbHOI Ta KJIe€HOi lepeBUHH, 1110 IIPaLlOI0Th Ha



3THH Ta CTUCK 3i 3TMHOM 3 KOMGIHOBaHUM apMyBaHHSM Ta 6€3 apMyBaHH4, 3 TIONIEPeHIM Hapy>KeHHSIM Ta 6e3.
Briepiue npoBefeHO NONEpeNHE HANIPY>KEHHS €JIEMEHTIB 3 1IiIbHOI Ta KJIEEHOI IePEBUHH, 1110 MPaLIOI0Th HA 3TUH
apMOBaHUX KOMOIHOBaHUM apMyBaHHSM Ta BUKOHaHe ix Bunpoo6ysaHHsl. [111sxoM aHanisy oTprMaHux
€KCIIepUMEHTAJIbHUX TaHUX JOCiIP)KEHb €JIEeMEeHTIB 3 LIiJIbHOI Ta KJIe€HOi JepEBUHY, 1110 ITPALIOI0Th HA 3THH 3
KOMOGIHOBaHMM apMyBaHHSM 6YJI0 BCTAHOBJIEHO BILJIMB IIACHBHOI'O Ta MONE€PEIHbO HATIPY>)KEHOTO apMyBaHHS.
[TpoBenena Bepudikallis METOIUK MOZEJIIOBAaHHS POOOTU apMOBaHUX JIePEB’STHUX KOHCTPYKLiN HAa OCHOBI
CTaTUCTUYHOTO MOPiBHSAHHS OTPUMaHUX €KCIIePUMEHTAIbHUX TaHUX 3 TEOPETUYHUMU. [IpoBeIeHO CTaTUCTUYHUN
aHasii3 36KHOCTI eKCIIepyuMeHTaJIbHUX Ta TEOPETUYHUX JAaHUX 3 METOIUKaMU eOpMaLiiHOTO MOJIe/IIOBaHHS Ta
[TIK JITPA CAIIP. Po6oTa Mae MpakTU4YHY LiHHICTb JJ1s1 IPOEKTYBAIbHUKIB Ta HAYKOBLIB, SIKi 3aIMaIOTbCS

IIPOEKTYBAaHHS KOHCTPYKIIill 3 IepEBUHMU.

2. The paper substantiates the prerequisites for modeling and forecasting work, and develops a deformation
method for calculating the stress-strain state of a normal section, bearing capacity, stiffness of reinforced and
unreinforced elements made of solid and glued wood for direct transverse bending under the action of a single
load. The deformation technique is based on: hypotheses and assumptions that use full deformation diagrams of
wood, reinforcing steel, composite reinforcement (fiberglass, basalt, carbon) and four stages of the stress-strain
state of bending wooden elements under load. The introduction substantiates the relevance, purpose and tasks of
research, general characteristics and scientific novelty and practical value of the work.1 In the first chapter of the
dissertation, an overview and analysis of the current state of research on the operation of bending elements made
of solid and glued wood reinforced with steel and composite reinforcement is carried out. On the basis of the
conducted analysis, the direction of scientific research of the dissertation and the ways of solving the set problems
were determined. The second chapter is devoted to the justification of the proposed working hypotheses and the
prerequisites for modeling the load-bearing capacity of a normal cross-section, predicting the ultimate load-
bearing capacity, the stiffness of reinforced and unreinforced elements working for bending from solid and glued
wood. The section considers the mechanism of wood deformation in the cross-section and the compatibility of the
work of different materials from the beginning of the application of loads to destruction. A method of determining
the stress-deformation state of cross-sections of wood elements during bending has been developed on the basis
of determining the internal forces of the element from curvature, that is, according to the "moment-curvature"
diagram. In the third chapter, the main approaches to the modeling technique are shown and the simulation of
passively reinforced bending wooden elements is carried out. The selection of the optimal variant of passive
homogeneous and combined reinforcement of bending wooden elements to increase the load-bearing capacity
according to the first group of limit states was carried out. Alternative methods of prestressing wooden bending
elements are considered: with the initial tension of the compressed zone; with simultaneous gluing of reinforcing
elements; with the initial stress of the reinforced element in the stretched zone. The fourth chapter is devoted to
the program and methodology of experimental research. The dimensions of wooden prism samples during tests to
determine the physical and mechanical characteristics of the material are shown and substantiated. It is described
in detail how experimental beams were made from solid and glued wood. Much attention is paid to the process of
manufacturing test samples from glued wood with passive combined reinforcement. The simplest methods of
creating prestressing using carbon tape are considered and a new technological process of manufacturing
prestressed wooden elements is proposed. The fifth chapter presents the results of theoretical modeling and
experimental studies of solid wood elements with combined reinforcement with prestressing and without
prestressing, which work in bending. A comparison of theoretical and experimental data was made. The stress-
strain state of the beams during prestressing in the Sika CarboDur S-512 carbon tape and during the test taking
into account the operation of the reinforcement in the compressed zone after prestressing was analyzed. The
obtained experimental data "moment - curvature" and "moment - deflection" differ from the theoretically modeled
data within +10%. The sixth chapter is devoted to the verification of the results of modeling the "moment -
curvature" and "moment - deflection” diagrams with the data obtained by testing experimental beams made of
glued wood. The verification was carried out for beams without prestressing and with prestressing, with and
without combined reinforcement. An analysis of the convergence of the theoretical values of modeling the work of



glued timber beams with the known experimental data of other authors was carried out. It was established that
passive reinforcement and reinforcement with prestressing always increases the load-bearing capacity of beams,
both for normal cross-sections and for the second group of limit states.
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