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Ilposedeno amaniz pobomu Oepesunu 3a pisHoi 6onococmi. Bcmanosneno, wo
axmuuno  GIOCYmHI  eKCNEPUMEHMATbHO-MEOPEMUYH]  QOCTIONCEHHS  MEeXAHIYHUX
sracmugocmetl OepesuHly 3a mpusanoi ekcniryamayii y 600HOMY cepedoguwyi (piuko8omy
ma mopcvkomy). Haseoeno 06’ em nodanvuuux 00CaiodceHs.

Wooden elements and structures are also used quite often in the construction of
industrial, civil facilities and engineering structures. They include beams, trusses,
arches, scaffolding, rafter systems, decking, purlins, and columns. We will be especially
interested in the work of elements and structures that are affected by aggressive water
environments. These include fresh and marine. The operation of such elements and
structures can be found during the operation of engineering structures (bridges, bridge
crossings, sea piers, shore-fortifying engineering structures) under such operating
conditions.

In the middle of the last century, German researchers Kollmann F., Kuffner M.
established that with an increase in the moisture content of wood, its main mechanical
properties deteriorate (from 10 to 30%). In particular, it was established that the
temporary strength of wood increases when stretched along the fibers at a moisture
content of 0 to 10%, and decreases continuously from 10 to 30%. At a humidity of more
than 30%, this indicator is unchanged.

According to regulatory documents, the mechanical characteristics of materials are
calculated and given at a standard humidity of 12% and a temperature of 20 0C for
samples of clean wood with a section of 20x20x30mm. If they are operated at a different
humidity and temperature, they are recalculated to the standard humidity.

References and standards also present conversion coefficients of the relationship
between strength (for compression along the fibers, chipping, bending) and moisture
content of wood.

Homon St.St. the change of the main mechanical characteristics under axial
compression along the fibers of deciduous and coniferous species at a moisture content
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of 12 to 30% already under a strict test regime was established. The author proposed
methods for determining critical and limit deformations at different moisture levels;
complete wood deformation diagrams are constructed. A model of the real work of wood
under axial compression along the fibers is proposed.

Therefore, in the future, it is necessary to carry out experimental and theoretical
studies of the mechanical properties of wood of various species under various types of
load and during long-term operation in the water environment (river and sea).

Kniouosi  cnosa: Oepesuna, 800He npicHe cepedosuuje, MOpPCbKe
cepedosuuje, MEXaHIYHI 1ACMUBOCI, MIYHICTND.

Keywords: wood, fresh water environment, marine environment,
mechanical properties, strength.

[ocTtanoBka mpodaemu. Marepiann Ta BHPOOM 3 JEPEeBHHH MU
3yCTpidaeMO KOXKHOTO IHS B HOBCSKICHHOMY JXKUTTi. OCKUIBKH, IEpEeBHHA €
MIPUPOIHUM MaTepiajioM, TO BUPOOH Ta MaTepiaiu 3 Hei € MIKOM Oe3MeYHuME
Ta €KOJIOTIYHO YHCTHMHU. JlepeB’sHi eIeMEeHTH Ta KOHCTPYKIII 3aCTOCOBYIOTHCS
TaKOX JIOCHTh YacTO NPH OYIIBHHUIITBI MPOMHUCIIOBHX, IUBUIBHAX 00’€KTIB Ta
imKeHepHuX cnopyna. Jlo HuX MokHa BigHecTH Oanku, QepMmu, apkw,
PHMILITYBaHHs, KPOKBSHI CHUCTEMH, HACTHJIM, IIPOrOHHM, KoioHu. Hac Oyxe
0COOJIMBO LIKaBUTH POOOTa EIIEMEHTIB Ta KOHCTPYKIIiH, sIKi 3a3HAIOTh BIUTHBY
arpecMBHUX BOAHUX cepeAoBHIl. J[0 TakMX MOXJIHMBO BIJJHECTH IpICHE Ta
Mopcbke. PoOOTy TakuX eneMeHTIB Ta KOHCTPYKIIH MOXKHA 3yCTpPITH ITpU poOOTI
IEKeHepHUX cropyn (MocTiB (puc.l), MOCTOBHX mepexoniB (puc.2), MOPCHKIX
mipciB (puc.3), OeperoyKpilLTIOIUNX IHXKEHepHUX cropyn (puc.4)) 3a Takux
YMOB €KCILTyaTarlii.

Otxe, B naHiil cTtarTi MU cripoOyeMo NpoaHali3yBaTH poOOTY JIEPEeBHHU Y
PI3HMX MPICHUX Ta MOPCHKUX BOJHUX CEPEIOBUINAX.

AHaJi3 BizoMux gociaimkenb i myoJikanmii. /{ocnmimkeHHIM MeEXaHIYHUX
BIIACTUBOCTEH JEPEBUHM 3aHMAaIOCs JJOCUTh BEIIMKA KiTBKICTh BUSHUX 31 BCHOTO
cBiTy [1-4]. PoGoTy aepeBuHHM 3a Pi3HOI BOJIOTOCTI 3HAXOAMMO Y MPALSX TAKHX
nocmigaukis sk Kollmann F. [5], Kuffner M. [6], Thygesen L. [7], Madsen B.
[8], Bader M. [9], Németh R.[9], Vasic S. [10], Stanzl-Tschegg S. [10], Tomown
Cs.Cs. [11-17]. Sk mnpaBuio, Taki JOCHTI/PKCHHS MPOBOAWINCH JIO TOYKH
KPUTUYHUX JAedOopMalliii JepeBUHH, a TO 1 HUXKYE, OKPIM €KCIEepHUMEHTAIbHUX
nociimkens ['omona Ce.Ce. [10-12, 16, 17].
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Puc. 1. HaitnoBmmii nepeB’ssHui 3a1i3HOZIOPOKHUN MIiCT B €BpoOIi 4epe3 piuky
Crup (PiBHEHCBKA 0071acTh)
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Puc.3. HaiinoBmmii B €Bporri opcnmﬁ Tipc B MiCTi Coror (moBxuHa
mipcy 650 M, 3 HEX B Mopi 450 M)

Puc.4. BeperoykpimieHHs BOJOWMH IepEB’ IHUMH HaIIMU
M

MeTto10 naHOi cTATTi € NpOBeACHHS aHANI3y pOOOTY IEPEeBHHHU 3a Pi3HOI
BOJIOTOCTI, TOOTO Ti JOCHIIKCHHS, SIKI MM MaeMO Ha JaHHHA Yac, a TaKOX
3aMpONOHYEMO o0csr IO TANTBIITHX CKCIICPUMEHTATIBbHO-TCOPETHYHHUX
JIOCTIIXKCHB 3 JJAHOTO MMUTAHHS.
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OcnoBHa vactuHa. OTXe, NPOAHANI3YyeEMO, SKi EKCIIEPHUMEHTAIbHO-
TEOPETHYHI JOCIIKSHH [TPOBE/ICHI Ha IaHUH Yac 3a JaHOIO NPoOIeMaTHKOIO.

Ille ¢akTHYHO B CEpeOUHI MHUHYJIOrO CTOJITTS HIMENBKI JOCIiTHUKU
Kollmann F. [5], Kuffner M. [6] BcTaHOBHHM, 110 3i 30iMBIICHHSIM BOJOTOCTI
JICPEeBHHH OCHOBHI il MeXaHi4HiI BiacTUBOCTI moripurytorses (Big 10 1o 30%).
30kpema, Oyj0 BCTaHOBJEHO, IO 3a PO3TATY B3JOBXK BOJIOKOH THMYacoBa
MILHICTB JIepeBHHU 32 Bojorocti Bix 0 mo 10% 30inbmryerses, a Big 10 1o 30%
MOCTIHHO 3MeHmIyeThes (puc.5). 3a Bomorocti Outemoi 30% el MOKa3HHUK €
HE3MIHHHM.
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Puc. 5. I'panryHa MIIHICTh ACPEBHHU HA PO3TAT B3J0BXK BOJIOKOH 3aJIC)KHO BiJ
BOJIOTOCTI [6]

3MiHa MOIYJA MPYKHOCTI HOCHTH MPUOIU3HO TOH K& XapaKTep TUIBKH 3
IHIIMMHU TU(PPOBUMH MOKA3HUKAMHU.

3rilHO HOPMATHBHUX JIOKYMEHTIB MEXaHIUHI XapaKTepHUCTHUKH MaTepiajiB
PO3paxoBYIOThCS Ta MPEACTABICHI JJsl 3pa3ka YHUCTOI JIEPEBUHU MepepizoM
20x20x30 MM npu craHaapTHiil Bomorocti 12% i Temmeparypi 20°C. Skmio
MaTepiall eKCIUIyaTyeTbcsd NPH IHIIH BOJOTOCTI 1 TeMmepaTrypi, TO BiH
NepepaxoBY€EThCs HA CTAHAAPTHY BOJIOTICTh 32 HACTYITHOIO 3AJIEKHICTIO

B; =B, - (1+a(W-12)) (1)

JIOBiTHHMKY Ta CTaHJAPTH HAIAIOTh KOe(illi€eHTH MepepaxyHKy Ui 3B 3Ky
MIXK MIITHICTIO (32 OCLOBOTO CTUCKY B3JIOB)K BOJIOKOH, 3THHAHHS, CKOJIIOBAHHS) 1
BOJIOTICTIO JIEPEBHHM, TAaKOX Y BUIJIAI Tpadika 3aleXHOCTI «TpaHUYHA
MIIHICTB-BOJIOTiCTB». 3a | B34TO TpaHWYHY MIIHICTh JEPEBUHU TIpU
cTaHgapTHii Bonorocti 12% (puc. 6).
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Puc.6. I'padik nmepepaxyHKOBUX KOe(DIIliEHTIB Il BOJOTOCTI Ha CTHCK
B3JIOBXK BOJIOKOH

I'omonom CB.CB. BCTaHOBJIEHO 3MiHY OCHOBHHX MEXaHIYHUX XapaKTEPHCTHK
32 OCHOBOT'O CTHCKY B3/IOBX BOJIOKOH JIMCTSIHUX Ta XBOHHMX ITOPiJ 32 BOJOTOCTI
Bix 12 no 30% Bike 3a JKOPCTKOTO PEXUMY BUIPOOYBaHb, TOOTO B JOKPUTHIHIN
Ta 3aKpUTUYHIH cTaaii poboTu marepiany [10-17]. BusiBneHo, 110 3a BOJIOrocTi
6inpuie 30% MexaHiuHI BIACTHBOCTI JIEPEBHHU IMPAKTHYHO HE 3MIHIOIOTHCSI.
ABTOPOM 3aIPOIIOHOBAHO METOJHMKH JIJIsl BU3HAYCHHS! KPUTUYHUX Ta TPAHUUHUX
nedopmariit 3a pi3HOi Bojiorocti; mo0yq0BaHO MOBHI JAiarpaMu nedopMyBaHHs
nepesunu (puc.7) [10-12, 16, 17]. ABTOpOM 3alpONOHOBAHO MOJEb PEANTBHOT
po6OTH JepeBHHH TIPH OChOBOMY CTHCHEHHI B370BX BOJOKOH (pumc.8) [10].
ABTOp BUIUIMB TNpPYXHY Ta IUIACTUYHY CKIAAoBI Jedopmarnii. [locimigHuk
3a3HauMB, IO 31 30iMbIIeHHAM Bosorocti Bix 12 no 30% nmedopmiBHICTH
JIEPEBUHH 3POCTAE.

B mnopanemomy Hac Oyne wikaBUTH poOOTa JIEpEeBHHH 3a TPHUBAIOL
eKCITyaTalii y BOJZHOMY CEpeAoBHIIl (PIYKOBOMY Ta MOPCBKOMY) 3a
KOPOTKOYACHMX Ta IIOBTOPHMX HABaHTaX€Hb, BPAXOBYIOUH IIPHU IOMY
HEOOXiTHO 3MO/IENTIOBATH PiBEHb BOJH, XBHJII B MOpi, T€Uil0 B piUKax Ta iHII HE
MEHII 1[ikaBi (akTOpH BILTUBY. TOMY HEOOXiTHO TIPOBECTH EKCIIEPUMEHTAIBLHO-
TEOPETUYHI TOCIIHKCHHSI MEXaHIYHUX BJIACTHBOCTEH JIEPEBUHU Pi3HUX TOPIT 3a
Pi3HUX BHIIIB HAaBaHTA)XKCHHS Ta 32 BHIIE HABEIEHUX EKCILTyaTallifHUX BILIMBIB
Ta (akTopis.

Takux HOCHiKEHB € Ay>Ke MaJIO B CBITOBIM IPAKTHIII.
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Puc.7. JlificHi (moBHi) aiarpamu 1eopMyBaHHS CYIIbHOT AEPEBUHH XBOHHUX
nopiz Bikom 60 pokis 3a Bomorocti 30% [10-12, 16]
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Puc.8. Moaens niticHoi poOOTH IEpEBUHHI OCHOBHM CTUCKOM B3JIOBXK BOJIOKOH
3a pizHoi Bosorocti [10]

BucHoBknu
1. ITIpoBeneHo aHami3 poOOTH AEPEBUHM 32 Pi3HOI BOJIOTOCTI.
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2. BcraHoBneHo, mo (akTHYHO BIICYTHI €KCIHEPUMEHTAILHO-TEOPETUYHI
JOCITI/DKEHHSI MEXaHIYHUX BIIACTHBOCTEH EPEBHHU 3a TPUBAJIOI eKCILTyaTalii y
BOJITHOMY CEpeZoBHI (PIYKOBOMY Ta MOPCEKOMY).

3. HaBezieHo 00’ €M MmoJaibIIux JIOCHTiKEHb.
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