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2. Improving the Mechanical Properties of Structural WoodDuring Operation in Aggressive Environments

Pedepar:

1. Inceprauiiina po60Ta CIpSIMOBAaHA Ha PO3B’$13aHHS BaXKJIMBOTO HAYKOBONPUKJIAHOTO 3aBJaHHS 100
IOKpallleHHs MillHiCHUX Ta Je(OpMiBHUX BIaCTUBOCTEN KOHCTPYKLINHOI [epeBUHM 3a eKCIIyaTallii B arpeCUBHUAX
CepeoBUIIax UUISIXOM MoudiKalii Ta JOCAiIPKEHHS 3MiHY LIUX BJIACTUBOCTEN Bif] IOYATKY 3aBaHTAKEHHS 10
PYIHYBaHHS, @ TAKOXX YMCEIbHO-TEOPETUYHOTO MOJEIOBAHHS POOOTH €JIEMEHTIB Ta KOHCTPYKILill 3 BpaXyBaHHSIM
BCTAaHOBJIEHUX MEXAHIYHMX [TOKA3HUKIB. YIIeplle BUKOHAHO HAaTypHI €KCIIePUMEHTAJIbHI JOCIIiI>)KEHHS
MOoI1(}iKOBaHMX CUIIOPOM 3Pa3KiB KOHCTPYKLINHOI epEBUHM STIMHU Ta SICEHA aBTOKJIABHUM IIPOCOYEHHSIM
OJJHOPA30BUM KOPOTKOYACHUM CTHMCKOM B3[I0BXK BOJIOKOH 32 €KCILyaTallii y BOOGHUX, COJISIHUX Ta MOJIOYHUX
CcepeJoBUIIAX 32 )KOPCTKOTO PEXXMMY HaBaHTaKe€Hb. Ha OCHOBI IpOBEEHNX €KCIIEPUMEHTIB [100YJ0BAHO JliarpaMu
Ie(popMyBaHHS JOCJIIHUX IIPU3M Ta BCTAHOBJIEHO ii OCHOBHI [1apaMeTpU B JOKPUTUYHIN Ta 3aKPUTUYHIN cTafii
po60oTH. 30KpEMA, BCTAHOBJIEHO TUMYACOBY 'PaHMYHY MiLIHICTb, BiTHOCHI KDUTUYHI, FPAHUYHI, 3aJINIIKOB]
nedopmaliii, MogyJb IPYKHOCTI Ta CiYHMI MOLYJIb JedopMalliil 3a TaKuX yMOB eKCILTyaTalii. BctaHoBeHO, 110

Mozaudikallisi IepeBUHH I10J1iIMEPHOI0 KOMITO3ULII€I0 «CUJIOP» 3HAYHO [TOKpallye MeXaHiYHi XapaKTepUCTUKU



IOCJIiIPKyBaHUX NIOPiZ JEePEBUHY, SIKi €KCILIYaTYIOThCS Y BOJHUX, MOJIOYHUX Ta COJISHUX CEPEeNOBULIAX.
YII0CKOHa/IeHO METOIMKY PO3PaXyHKYy MOIU(IKOBAaHNX CUJIOPOM JIepEB'STHUX €JIeMEeHTIB Ta KOHCTPYKILiH, sKi
€KCIUIyaTyIOTbCs Y BOJHHUX Ta KUCJIOTHUX CEPENIOBHUINAX, 3 BpaXyBaHHIM 3MiHM MilJHICHUX Ta f1e(dOpMiBHUX

BJIACTUBOCTEN 32 JOIIOMOT'0I0 YMCJIOBOTO MOJEIOBAaHHS METOAOM CKiHUEHHUX €JIEMEHTIB.

2. 3. The dissertation research is aimed at solving an important scientific and applied problem concerning the
improvement of strength and deformation properties of structural 23 wood during operation in aggressive
environments by means of modification and investigation of the change in these properties from the beginning of
loading until failure, as well as numerical and theoretical modeling of the performance of elements and structures,
taking into account the established mechanical parameters. For the first time, full-scale experimental
investigations were conducted on samples of structural wood (spruce and ash) that were modified with “silor” by
autoclave impregnation combined with a single, short-term compression along the fibers. This was performed
during operation in aqueous, saline, and dairy environments under a severe loading regime. Based on these
experiments, deformation diagrams of the test prisms were constructed, and their key parameters were
established for both the pre-critical and post-critical stages of operation. In particular, the ultimate compressive
strength, relative critical, ultimate, and residual deformations, the modulus of elasticity, and the secant modulus of
deformation were determined under these operational conditions. It has been established that the modification of
wood with the polymer composition “silor” significantly improves the mechanical characteristics of the tested
wood species operating in aqueous, dairy, and saline environments. The methodology for calculating modified
wood elements and structures operating in aqueous and acidic environments has been improved. This
methodology accounts for the change in strength and deformation properties through numerical modeling using
the finite element method.
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Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

VIII. 3aKkJIr04Hi BiZoMOCTi



Biacue IIpizBume Im's [10-6aTbKOBI Mikyziy Onena ApkaziiisHa

TOJIOBH paju

Biacue IlpisBume Im's I1o-6aTbKOBI Mikyniy OnieHa ApkajiiBHa

rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY Bosipceka Inna Bonogumupisna
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




