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2. Methodology of calculating cross-laminated timber panels and their joints

Pedepar:

1. Incepraniiina po60Ta NpUCBSYEHA BUPIIEHHIO HAYKOBOI IPO6IeMU PO3POOKH NPUKIIAAHOI METOH0JIOTI
PO3paxyHKy JiepeB’siHuX KOHCTpyKLiit 3 [TK]] naHeseil KoMGiHOBaHUX KJIaCiB MIITHOCTI Ta iX By3JI0BUX 3'€JHaHb Ha
BKJIEEHUX CTEPKHSIX 3 ypaxyBaHHIM (YHKIil 3MiHM {X MilIHOCTi, CTPYKTYpHOI HEOJIHOPiAHOCTI Ta aHi30TPOIHUX
BJIACTMBOCTE JepeBUHM. Y IUCEPTALilHI! POOOTI BUKOHAHO OIJISLH, JIITEPATYPHUX JKEPEJl, IPUCBSYEHNN
MIATAHHSIM PO3BUTKY Ta BIOCKOHAJIEHHSI METOMOJIOTii PO3PaxyHKY i KOHCTPYKIii IaHeIeH 3 ONEePEYHOi KJIe€HO1
nepesunu (IIKI) abo CLT nanesedt i mnoHosoro 6pycy JIBJI - HOBUX MaTepiasiB Ha OCHOBI lepeBUHH, 1110
IO3BOJISIIOTh 3BOAUTH 6araToNoOBEPXOBi JepeB'siHi OyAiBJli pi3HOro MpU3HA4YE€HHS. TaKoX pO3TIsgalThCs
TEXHOJIOTiYHI 0CO6IMBOCTI BUpoOHMLITBA NaHesel 3 [1KJl KoM6iHOBaHMX KJIaciB MillHOCTI. PO3rissHyTi OCHOBHI

3aJI€KHOCTI HAIIPYy>)KEHOTO CTaHy IePEBUHM i PO3PAXYHKOBI MOJIEJi, IO BPAXOBYIOTh aHI30TPOIIiI0 MEXaHIYHUX i



MIPY’KHUX XapaKTePUCTUK JAEPEBUHN fK JIiHIMHO-TIPY>KHOTO MaTepiasy. 3aripoIIOHOBaHa 3arajbHa METOL0JIOTis
001Ky CTpyKTYpHOi aHi3oTpomii nanesneii 3 [TK]], sxa € KOMIIO3UTHUM MaTepiaJloM Ha OCHOBi B3a€MHO IIOIIEPEYHUX
1IapiB JIOIIOK A€PEBHMHU XBOMHUX [1OPif. 3alpONIOHOBAHO METOJMKU pO3paxyHKy naHesneil 3 [TK]] komb6iHOBaHMX
KJIaCiB MIIJHOCTI IIpY 3T'MHI, PO3TATY i CTUCKY B3JOBX i IONIEPEK BOJIOKOH, a TaKOX IIPU 3CyBi. BUKOHaHO
€KCIIEPUMEHTAJIbHI JOCII)KEHHS MILIHOCTI BKJIEEHUX CTEP’KHIB Ha BUCMUKYBAaHHSA B Pi3HUX MICLAX IIOIIEPEYHOTO
nepepisy nasesi 3 [1K]], a Tako>x BUKOHAHI NOCIiIP)KeHHST MiIJTHOCTI IPyIy BKJIEEHUX CTEPIKHIB, sIKi HeoOXifHi 11
BUKOPUCTAHHS 3alIPOTIOHOBAHOTO YHiBEPCAJIbHOTO BY3JI0BOTO 3'€/JHAHHS Ha BKJIEEHUX CTEP>KHSX. BUKOHAHO
PO3POOKY METOAMKM €KCIIEPUMEHTAJILHOTO NOCJIIIPKEHHsI MilJHOCTi naHesei 3 [1K]] mpu po3Tsry nomnepexk BOJIOKOH
I€PEBUHMU SIKa aKTyaJIbHA B 3B'I3KY 3 BiICYTHICTIO TEOPETUYHUX Ta €KCIIEpUMEHTAIbHUX AOCiIKeHb. HaBeneHo
IIPUKJIAJY PO3PaxXyHKy €JIeMEeHTiB KOHCTPYKLil 6yzisesns 3 [IK]] naHesel, Ta BUKOPUCTaHHS PO3POOJIEHUX
pEeKOMEHALN AJ1s1 PO3PaxyHKy MiLIHOCTI cTiHOBUX naHesen 3 [1K]] Ta maneseii NepekpUTiB 3 ypaxyBaHHAIM
nepdopaliil Ta OTBOPIB Pi3HMX PO3MipiB.

2. Content of the Thesis. The introduction provides a general characteristic of the research and substantiates its
relevance, novelty, applied value and pinpoints the important issues that need focused attention. Overviews
references on the development and improvement of the methods of calcualting and constructing cross-laminated
timber (CLT) panels and laminated veneer lumber (LVL) as new timber-based materials for multi-storey wooden
buildings of various functions. Considers the technological issues of manufacturing combined strength classes CLT
panels and focuses on the correlation between the thickness and the width of the boards in the panel’s cross-
section and the required pressing parameters and adhesive system selection. Discusses the basic dependences of
the timber stress state and the calculation model that takes into account the anisotropy of mechanical and elastic
properties of timber as a linear-elastic material. Also proposes a method to account for the structural anisotropy
of CLT panels as a composite material based on mutually perpendicular layers of boards of coniferous timber.
Describes the methods for calculating the combined strength classes CLT panels under bending, stretching and
compression parallel and perpendicular to the grain, as well under shear. The research involved experimental
testing of the pull-off strength of both individual and grouped glued-in rods in different parts of the CLT-panel
cross-section, which is required for using the proposed all-purpose glued-in steel rods joints. Development of a
technique for experimental research into CLT-panels’ tensile strength perpendicular to the grain, which is relevant
due to the current lack of theoretical and experimental research, as well as the relevant norms. Provides examples
of calculating structural elements for CLT-panel buildings and application of the designed recommendations for
calculating the strength of CLT wall and floor panels with variously sized perforations and apertures.
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