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Pedepar:

1. Incepranis npucBsYeHa BUPIlIEHHIO HAYKOBOI IPO6JIEMU OLIiHKY MILTHOCTI Ta Aedopmallii po3po6sieHoro
BY3JI0BOTO 3'€IHAHHS Ha BKJIIEEHMX CTEPIKHSIX Y IIIIOHOBOMY Opyci abo enemeHTax LVL mpu 0CbOBOMY HaBaHTaKEHHI
CTEP>KHIB. Y BCTYIIi OOIPYHTOBAHO aKTyaJIbHICTh POOOTH, ii HOBU3HY Ta BKa3ye Ha BAKJIMBICTb IIUTAHb, 110
NOTPeOYIOTh AETAJLHOIO PO3IJIsLY, IPaKTUYHY L[iHHICTh pOOOTH Ta NIOAAIOTS ii 3arajbHy XapakTepPUCTUKY. Y po3ini
1 HaBOIUTBCA OIJISAL, JIiTEPaTypH MIOHO0 CY4aCHOTO PiBHSI BUKOPUCTaHHs LVL y cyyacHOMY Oy[liBHULITBI SIK
BUCOKOTEXHOJIOTTYHOI'O MaTepiasly Ha OCHOBI LINOHY 3 [IOKa3HUKAMU MiLJHOCTI, 110 NT€PEBUILYIOTh MILHICTb

KJIEEHOTO OpyCy Ta LibHOI AepeBUHU. TakoxX OyJIo IIPOBEAEHO aHali3 iCHYyI0UMX METOiB PO3PaxyHKY 3'€IHaHb i3



BKJIEEHUMU CTEPKHAMU BIJIIOBIITHO 4O HOPMATUBHUX JOKYMEHTIB Pi3HUX KpaiH. Y Po3nisi 2 anasnizyroTbcs
nepenyMoBHU 1715 po3riisany LVL K opTOTpONHOro MaTepiasly Ha OCHOBI JepeBa 3i CTPYKTYpOI0, TOAi6HOI0 1O
(anepu Ta iHMMX AEpEBHUX IJIACTMAC. PO3rJIsIIaI0ThCSI MiX0IHU, SIKi JO3BOJISIIOTh OLiHUTU MIlHICTb Ta Aedopmallito
LVL Ha OCHOBIi €JIeMEHTapHOr0 Lapy Ha OCHOBi TEXHOJIOTIYHUX IEPENYMOB, [I€ AP LIIOHY, IPOCOYEHU KIIEEM, 3
ypaxyBaHHAM TEXHOJIOTI OT0 BifllapyBaHHS, PO3IJIALAETLCA K CTPYKTYpHA OJUHULA MaTepiany 3 iHImum
KiJIbKicTb 1apiB. [IpefcTaBiieHi TakoX aHAJIITUYHI METOIM BpaxyBaHHS IJIaCTUYHUX edopMaliill KiIefoBoro mapy B
CTHKaXxX Ha BKJIIEEHUX CTEPIKHAX, [I€ TOBILIMHA KJIEMOBOIrO Wapy gocsarae 3 MM. Y po3zini 3 peacTraBieHi pe3yabTaTi
KOMIIJIEKCHUX JIab0PaTOPHUX BUIIPOOYBaHb OJMHOYHMUX i OJBINHUX BKJIEEHUX CTEPKHIB B €J1IeMeHTax NnpyTka LVL
IiJ, OCbOBUM BUCYBHUM HaBaHTAXXEHHSIM, a TAKOX MPECTABJI€H] pe3yJbTaTu MilTHOCTI pyTKa LVL nipu cTUCHEHH]
nif1, pis3HUMU KyTaMu Ta BUIIPOOYBaHHS TPbOX TUIIIB 3pa3KiB JJIs1 CKOJIIOBAHHS, OCKIJIbKY ME€XaHi3M pyHHYBaHHS
BKJIEEHUX CTEP>KHIB peastisyeThbCsl IUISIXOM CKOJIIOBAHHS JI€PEBMHU HABKOJIO BKJIEEHOTO cTepykHsl. akTuyHi
3HauyeHHs MilHOCTI LVL 3 0IHOCIIPSIMOBaHUM LIIIOHOM Ta MOT0 MPY>KHi XapaKTepUCTUKU Oy BU3HAYEHI /17151
BUKOPUCTAHHS B O0YMCIIIOBAJIbHIN MOMeJIi 3 BUKOPUCTAaHHIM 06'€MHUX KiHI[eBUX esieMeHTiB. Y Po3mini 4
IIpeJCTaBJIEHO aHAITUYHMI aHasli3 MiltHOCTI Ta fedopmalii 6anku LVL i3 By3sioM y BUIJISi METa1€BOi BCTAaBKU HA
BKJIEEHUX CTaJIEBUX CTEPKHSIX, 1J0 IPOBOAUTLCS B KOMILJIEKCI 0OUMCIIIOBAIBHOTO [TPOTPAMHOr0 3a0€31e4eHHS
ANSYS mnsxom MoZestoBaHHS JOCJIiI)KYBaHOT O By3Jia 3 00'eMHUMU CKiHY€HHUMMU ejleMeHTaMu . By BUKOpHUCTaHi
IIPY>XKHi XapakTepucTuKku 6pycka LVL, oTpumaHi B eKclieprMeHTaIbHUX [OCIIIPKEHHSIX 3 YpaXyBaHHSIM Pe3yJbTaTiB
poboTu iHmMX. Bysu oTprMaHi 3HaueHHs fedopMallii Ta XapakTep PO3IOiNy HalIPY>KEHb, a TAKOX BILJIMB HATSTY
raiiky Ha BiITIOBiJHICTb By3JI0BOrO 3'€JHAHHSL. Y IJIaBi 5 IPOMOHYETHCSI METOJ, BU3HAUYEHHS MIIJHOCTI Ha
BACMUKYBaHHS BKJIEEHUX CTEPIKHIB ITiJ OCbOBUM HAaBaHTaKEHHSIM, BCTAHOBJIEHUX Y3[IOBK BOJIOKOH B €JIEMEHTAxX
LVL 3 ogHOCIIPSIMOBAHOIO OpieHTalli€lo IINOHY. Po3po6seHo paBuiia NPOEKTYBaHHS BY3JI0BYX 3'€JHAHDb, SIKi
BKa3yIOTbh MiHIMaJIbHI BiZICTaHi MK CTEPXKHSIMU i Bifj CTEPXKHS 10 FPaHEN IIONEPEYHOro epepidy. 3arporoHOBAaHO

METOOM 'BUHTOBOTO ITOTIEPEYHOTO I'IiILCI/IJIeHHH CTUKiB Ha BKJIEEHUX CTEPXKHAX.

2. The dissertation is devoted to solving the scientific problem of assessing the strength and deformability of the
developed nodal connection on glued rods in veneer or LVL elements under axial loading of the rods. The
introduction substantiates the relevance of the work, its novelty and indicates the importance of issues requiring
detailed consideration, the practical value of the work and presents its general characteristics. In Capter 1 provides
a review of the literature on the state of the art in the use of LVL in modern construction, as a high-tech material
based on veneer with strength indicators exceeding the strength of glued laminated timber and solid wood. The
analysis of existing methods for calculating joints with glued-in rods was also carried out in accordance with the
regulatory documents of various countries. In Capter 2 analyzes the prerequisites for considering LVL as an
orthotropic wood-based material with a structure similar to plywood and other wood plastics. Approaches are
considered that allow assessing the strength and deformability of LVL based on an elementary layer based on
technological prerequisites, where a veneer layer impregnated with glue, taking into account the technology of its
peeling, is considered as a structural unit of material with a different number of layers. Analytical methods for
taking into account plastic deformations of the adhesive layer in joints on glued-in rods, where the thickness of the
adhesive layer reaches 3 mm, are also presented. In Capter 3 presents the results of complex laboratory tests of
single and double glued-in rods in elements of LVL bar under axial pull-out loading, and also presents the results
of the strength of LVL bar under compression at various angles and tests of three types of specimens for chipping,
since the mechanism of destruction of glued rods is realized by chipping the wood around the glued-in rod. Actual
strength values of LVL with unidirectional veneer and its elastic characteristics were determined for use in a
computational model using volumetric finite elements. In Capter 4 presents an analytical analysis of the strength
and deformability of a LVL beam with a node in the form of a metal insert on glued-in steel rods is carried out in
the ANSYS computational software package by modeling the studied node with volumetric finite elements. The
elastic characteristics of the LVL bar were used, obtained in experimental studies, taking into account the results
of the work of others. The deformability values and the nature of the stress distribution, as well as the effect of the
nut tension on the nodal joint compliance were obtained. In Capter 5 proposes a method for determining the pull-
out strength of gluedin rods under axial loading, installed along the grains in LVL elements with unidirectional



veneer orientation. Rules for the design of nodal connections have been developed, indicating the minimum
distances between the rods and from the rod to the faces of the cross-section. Methods of helical transverse
reinforcement of joints on glued-in rods are proposed.
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