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1. Inceprauiiina po60Ta NpUCBSYEHA BUPIIIEHHIO BAKJIMBOI HAYKOBO-TEXHIYHOI IPO6IeMU PO3PAXyHKY Cy4aCHUX
KOHCTPYKIIi 3 KJIEEHOI J€PEBUHMU 3 YPAXyBaHHSM CKJIaJJHOTO HAIIPYKEHOI'O CTaHy, a TAKOX PO3PAaXyHKy Cy4aCHUX
BHCOTHUX Oy[liBeJIb 3 3aCTOCYBaHHSM I1aHeJIel 3 IIoNepevYHO-KIe€eHoi AepeBUHU. Y nucepTauiiHiil poboTi
IOCIIIKYIOTbCS Cy4aCHi KOHCTPYKLI 3 KJIe€HOI IepEBUHM, B TOMY YMCJIi, BEJIMKOIIPOJIbOTHI Ta BUCOTHI. [IpegmeTom
TOCJIiIPKEHD € HaIpy>KeHO-Ae(OPMOBAaHMIA CTaH BEJIMKOIIPOJIbOTHUX apPOK Ta PaM 3 KJIEEHOI IePEBUHU 3
ypaxyBaHHSM KOHCTPYKUii pyHIaMEeHTIB Ta IPYHTOBOI OCHOBH, a TAaKOXX HaIlpy>KeHO-Ae(OopMOBaHUIl CTaH B
IIaHeJIIX BUCOTHUX OyZiBeJb 3 I0NIEPEYHO-KJIEE€HOI IePEBUHNU. Y AucepTallil BUCBITJIEHO Cy4aCHUI CTaH IPoGIeMU
BpaxyBaHHS CKJIAJHOTO HAIIPYKEHOTO CTaHy Yy By3jlaX i KOHCTPYKLiAX 3 KJIIEEHOI IEPEBUHU, PO3PaXyHKYy CYy4aCHUX

BEJIMKOIIPOJIbOTHUX KOHCTPYKIIiH 3 ypaxyBaHHSM I'PYHTOBOI OCHOBY, c(OOPMYJIbOBAHI MeTa Ta 3a/1a4i JOCIIiI>KEHb.



OpepkaHo PO3PaxyHKOBi YMOBU MIlJHOCTI J€PEBUHMU [IPU CKJIATHOMY HalpyXeHOMYy cTaHi. OGIpyHTOBaHa
MO>KJIUBICTb 3aCTOCYBAaHHS YETBEPTOI €HEPreTUYHOI TEOPii MILIHOCTI 0 KOHCTPYKIiH 3 LiIbHOI Ta KJIEEHOI
IlEPEBUHY, 1110 3HAXOJATHCS B YMOBAX CKJIaJIHOTO HAIIPY>KEHOT'O CTaHy, SIK OCHOBHOIL. YncenbHO ofiepKaHi
KoedillieHTH B pO3PaxyHKOBUX YMOBaX MIIJHOCTi J€pEBUHU 3 BPaXyBaHHSIM aHi30TpOIii (Pi3uKo-MexaHiYHMX
BJIACTMBOCTEN Ta II0YAaTKOBOI'O PiBHSI HOPMAJIbHUX HAIIPY>KEHb B3[JOBX BOJIOKOH. JIOCIIiI)KEHO HAIIPY>KEHO-
nedbopMOBaHUIl CTaH B KPUBOJIHINHUX, OOHOCXUINX i TBOCXUJIMX OasKax 3 LIJIbHOI Ta KJIe€HOI IepeBUHY, 1110
IIPaLIOIOTh HA 3TMH. BCTaHOBIEHO HasIBHICTh HEOE3NEYHUX MiCllb, B IKMX MILIHICTh MaTepiaiy Oyjie BU4epIiaHa IIpu
CyMiCHIl il Hanpy>XeHb paHille HiXK OKpeMi 3 HUX JOCATHYTh MaKCUMAaJIbHO MOKJIMBUX 3Ha4€Hb. JJOCIiIKEHO
HaNpy>XeHO-1e(pOPMOBAHMNI CTaH IPUOIIOPHUX 30H THYTOKJIEEHUX, IBOCXUJINX, OJHOCXUJINX Ta MPSIMOJIHIAHUX
6aJloK MOCTIMHOTrO IOIIEPEYHOro Nepepisy. BcTaHOBIEHO HEGe3eyHi Miclls 3 03Ul CKJIaIHOrO HallPYy>KEHOTO
CTaHy [TPMOINOPHUX 30H Pi3HUX THUIIIB 6AJIOK Ta HABEAEHI peKOMEeHIALLii 1o ix po3paxyHKy. UncenbHO AOCIiIKEHO
HaIpYy>XeHO-1e(pOPMOBAHUI CTaH BEJIMKONPOJIbOTHUX KOHCTPYKILil 3 KJIE€HOI IlepeBrHU (paM Ta apokK) 3a
IIOIIOMOTOI0 METOZY CKiHYEHUX €JIEMEHTIB B TporpamHoMy Komisekci JIIPA-CAIIP. BcTaHOBJI€HO BILIUB
aHizoTpomnii (i3snKo-MexaHiYHUX BJIACTUBOCTEN HA BCi KOMIIOHEHTH IJIOCKOT'O HAIIPY)KEHOTO CTaHy. Bu3HaueHo, 1mo
3 [103U1Llii MiLTHOCTi THYTOKJIEEHUX PaM €, HOpMaJlbHi HAalIPYXE€HHS PO3TATY B3[0OBX BOJIOKOH B 30Hi 6iCEKTPHUCHOrO
KyTa FHyTOKJIeeHUX paM. KpiM 11boro, TpoaHaii3oBaHO pOOOTY BEJMKOIIPOJILOTHUX KOHCTPYKLIN 3 KOMOIHOBAaHOI
KJIEE€HOI IEPEBUHY, [IPOBELEHO YMCEJIbHI NOCTiIPKEHHSI METOJIOM CKiHUEHUX €JIEMEHTIB Ta 3alIPOIIOHOBAHO
AQHaJIITUYHY METOJMKY LIOJ0 iX pO3paxyHKy LJISIXOM BBEIEHHS [IPMBEICHUX XapaKTEPUCTUK II0ONIEPEYHOr0 NEPEPi3y
Ta MOZYJIS IPY>KHOCTI. YMCEIbHO NOCIIIKEHO BEJIMKOIIPOJIbOTHI KOHCTPYKILII 3 KJIEEHOI JIepEBVHU 3 BpPaXyBaHHAM
KOHCTPYKIii GpyHAAMEHTIB Ta TPYHTOBOI OCHOBHU $SIK CUCTEMU «OCHOBa-(QyHIaMeHT-HaAPyHIaMeHTHI KOHCTPYKIi».
JloBeeHO BaXKJINBICTh BpaXyBaHHs HEPIBHOMIPHUX OCiflaHb (YHIIAMEHTIB THYTOKJIEEHMX PaM Ta apokK, 110 B CBOIO
4epry Npu3BOJUTh 10 CYTTEBOI 3MiHM HANIPY>KEHO-e(POPMOBAHOTO CTaHy KAPHU3HUX BY3JIiB IJIs1 paM, IPUOIIOPHUX
BY3JIiB JIJIS1 QPOK Ta MO>Ke [IPU3BECTHU IO BiIMOBU BEJINKOIPOJIbOTHUX KOHCTPYKLiH B 1jiomy. [IpoaHanizoBaHo
iCHYI04i METOIMKHU PO3PAXYHKY I1aHEJIEN 3 NIONEPEYHO-KIIEEHO]I lepeBUHMU. [IpoBeeHO YnCesIbHi JOCTiIKEHHS
HaMpyXeHO-Ae()OPMOBAHOIO CTaHy NaHeJsell 3 MONePeYHO-KJIEEHOI IEPEBUHU B IPOIPAMHOMY KOMILJIEKCI
JIIPA-CAIIP. 3a pesysbTaTaMy IIPOBELEHUX TOCIIKEHD BIOCKOHAJIEHO METOAUKY PO3PAaXyHKY IIaHEJIEN 3
IIOTIEPEYHO-KJIEEHO]I IepeBUHU. PO3P0O6JIEHO METOZ0JIOTII0 PO3PAXYHKY BUCOTHUX OYAiBEJIb 3 3aCTOCYBAHHIM
NaHeJIeN 3 MIONIePEYHO-KIIEEHOI epeBrUHU. [IpOBEeeHO YN CeIbHi AOCIIIKEHHS METOLOM CKIHYEHUX €JIEMEHTIB
00’€eMHMMM Ta IJIOCKMMU CKiHU€HUMU eJIEMEHTAaMU TaHeJIel 3 MONepPeYyHO-KJIe€HOI IepeBUHN, Ta MigTBEPIKEHO
MOJKJIMBICTb PO3PaxyHKY IaHeJIe MOLEJIIOBAHHAM IVIOCKMMY CKIHUYEHMMH €JIEMEHTaMU 3 33JaHHSIM JIJIS1 HAX
[IPUBEJEHUX MEXaHIYHMX XapaKTEPUCTHK MaTepiasly 3a 3alIPOIIOHOBAHOI0 METOAMKO0. JJ0BEIEHO MOXKIINBICTD
3aCTOCYBaHHS [IpY MOJEJIIOBaHHI NaHEJIbHUX 6araToNoBEPXOBUX OyIMHKIB 3 I0NIEPEYHO-KJIEEHOI IePEBUHH,
IIJIOCKMX CKiHYEHUX €JIEMEHTIB 3 3aJJaHHSM [IJIs1 HUX [IPUBEIEHNX MEXaHIYHMX XapaKTePUCTUK MaTepiaiy 3a

3aIIPpOIIOHOBAHOIO METOJVKOIO.

2. The dissertation is devoted to the solution of the important scientific and technical problem of calculation of
modern constructions from glued timber taking into account a difficult stress state, and also calculation of modern
high-rise buildings with use of panels from cross-glued timber. In the dissertation modern constructions from
glued timber, including, long - span and high - rise are investigated. The subject of research is the stress-strain
state of long-span arches and frames made of glued timber, taking into account the construction of foundations
and soil base, as well as the stress-strain state in the panels of high-rise buildings made of cross-glued timber. The
dissertation work highlights the current state of the problem of taking into account the complex stress state in the
units and structures of glued timber, the calculation of modern long - span structures taking into account the soil
base, formulated the purpose and objectives of research. The calculated conditions for the strength of timber in a
complex stress state are obtained. The possibility of applying the fourth energy theory of strength to structures
made of solid and glued timber, which are in a complex stress state, as the main one, is substantiated. Numerically
obtained coefficients in the calculated conditions of timber strength, taking into account the anisotropy of
physical and mechanical properties and the initial level of normal stresses along the fibers. The stress-strain state
in curved, one-sloped and two-sloped beams made of solid and glued timber working on bending has been



studied. The presence of dangerous places in which the strength of the material will be exhausted under the
combined action of stresses before some of them reach the maximum possible values. The stress-strain state of
the support zones of bent, double-sloped, single-sloped and rectilinear beams of constant cross section is
investigated. Dangerous places from the standpoint of the complex stress state of the support zones of different
types of beams are identified and recommendations for their calculation are given. The stress-strain state of long-
span structures made of glued timber (frames and arches) was numerically investigated using the finite element
method in the LIRA - CAD software package. The influence of anisotropy of physical and mechanical properties on
all components of the plane stress state is established.It is determined that from the position of the strength of
bent-glued frames there are normal tensile stresses along the fibers in the area of the bisector angle of the bent-
glued frames. In addition, the work of long-span structures made of combined glued timber is analyzed, numerous
studies are performed by the finite element method and an analytical method for their calculation is proposed by
introducing the given characteristics of cross section and modulus of elasticity. Numerically investigated the
large-span structures from the glued laminated timber taking into account the construction of foundations and
soil base as a system "base-foundation-super-foundation structures".The importance of taking into account the
uneven subsidence of the foundations of bent frames and arches, which in turn leads to a significant change in the
stress-strain state of cornice units for frames, support units for arches and can lead to failure of long-span
structures in general. The existing methods of calculation of panels from cross-glued timber are analyzed.
Numerical studies of the stress-strain state of panels made of cross-glued timber in the software complex LIRA-
CAD. According to the results of the conducted researches the technique of calculation of panels from cross-glued
timber is improved.The methodology of calculation of high-rise buildings with use of panels from cross-glued
timber is developed. Numerous studies by the method of finite elements with three-dimensional and flat finite
elements of panels made of cross-glued timber, and confirmed the possibility of calculating the panels by modeling
flat finite elements with the specified mechanical characteristics of the material according to the proposed
method. The possibility of application in modeling of panel multi-storey buildings from cross-glued timber, flat
finite elements with the task for them of the resulted mechanical characteristics of material according to the
offered technique is proved.
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