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YXOPCTKICTb OEPEB'SIHUX BANOK L{IJIbHOI0 NEPEPI3Y MNICNA
TPUBAJI0I EKCIUTYATALLII

HaBepeHo pe3ynbTaTM eKCNepuUMEHTaNIbHUX AO0CAIAXKEeHb AepeB sHUX
6anok uinbHoro nepepisy nicna TpuBanoi ekcnnyarauii. bByno gocnigxeHo 12
6anok i3 pi3HOIO BONOTiICTIO Ta TEPMiIHOM eKcnnyaTauii. B KoXkHiw i3 cepin 6yno
no ABi 6ankuM i3 OAHAKOBOK BOJIOTICTIO Ta TEPMIiHOM eKcnayartauii.
BcTtaHOBNIEHO YXOPCTKiICTb 6anoK 3a Apyrolw rpynow rpaHUYHUX CTaHiB AnAa
KOXXHOI i3 cepii. 36iNnblUeHHSA BiKy AepeBMHM Ha NPOrMHU 3a APYrol rpynoo
rpaHUYHUX CTaHIB He Ma€ CcyTTreBoro BnAMBY. 36iNblIeHHA BOJIOrocCTi
pepeBuHn 3 12% po 15 % npusBoanTb A0 36iNbLIEHHA NPOruHIB 6anokK.

Knw4oBi cnoBa: pgepeBWHA;  HanpyXeHo-gepopMOBaHWM  CTaH;
YKOPCTKICTb; NporunH; aedopMaTUBHICTb; 6ankKa; aiarpama.

MocTtaHoBKka npobnemun. [lepeBMHa € OOHUM i3 HaubinbLw
nowunpeHux 6ypiBenbHUX MaTepianis, Ky BUKOPUCTOBYKOTb, B TOMY
yncni, oNsa BUrOTOBNIEHHSA HECYYUX KOHCTPYKLUIN NoKpiBenb. BpaxoByouun
BEJIMKY KiNbKiCTb iCHylounx O6ygiBenb | cnopya i3 MOKpiBASAMKU MO
OEpPEeB'AHIN KPOKBSAHIN CUCTEMI, BUMHMKAE HEOOXiOHICTb AO0CNIAXEHHS
CTaHy [OepeBUHW B eNeMeHTax, $Ki nepebyBalTb [OBrMA 4Yac B
eKcnnyaTauil onsa po3yMiHHA poboTu MaTepiany Ta NPOrHO3yBaHHSA MOro
3a/IMWKOBOr0 pecypcy, B TOMy 4YMUCAi i 33 APYrow rpynow rpaHUYHMX
CTaHiB.

AHanis OCTaHHIX ny6nikauin. YucneHHi JOCNIgXeHHSA
EKCNJyaToOBaHUX KPOKB'SHUX CUCTEM roBopsaTb npo Te [1-13], wo ogHumM
i3 HANGIiNbLW nowmnpeHnx nedeKTiB AepeB’ sHUX KOHCTPYKLUiN B NOKPIBNSAX
€ 3MiHa TeMnepaTypHO-BOJIOTICHOrO peXuMmy. 3MiHa BOJIOrOCTi B
OEPEB'AHUX efieMeHTax TaKoro TUMy MOXe 3MIHKBATUCA BHACNIAOK
NPOTIKaHHA K CaMOl NOKPiBAi, TaK i Bi, BUHUKHEHHS KOHOEHCATy, TO6TO
BIOCYTHOCTI HaneXHol BeHTunsauil. binbwe Toro, 6yniBni i3 X0N04AHMM
pPeXMMOM pobOTU FOPULLHOTO MPOCTOPY KOHTAKTYKTb i3 HAaBKOJIULLHIM
cepenoBULLEM, Big SKOro IX BIAOINSAE Nuwe MOKPIBENbHUM MaTepian.
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ToMy BOHM nigaaroTbCsA BNAMBY 3MiHM BONIOrOCTI NOBITPSA, IKa Mag, B TOMY
yncni, BNAMB | HA BONOTICTb CaMOl AePEBUHMN.

OKpiM pocnig)XeHb, Npo BNJMB BOJIOrOCTi, IK OQHOM0 i3 OCHOBHUX
AedeKTiB AepeB'sHUX KOHCTPYKLiM BKA3yOTb | gitodi 6byaiBenbHi HOpMK,
AIKi CToCyrTbCA 06CTeXeHHs byaisens i cnopypg [14; 15].

MeTow gaHoi poboTu — [OCNIgUTU XKOPCTKICTb AepeB’'aHUX 6anok 3
LiNbHOI AepeBMHM 3a Pi3HOI BOJIOrOCTi Ta TEPMiHY eKcnsyaTauil B yMoBax
NPSIMOro 3rMHy eKCNepUMEHTANbHUM LUJIAXOM.

MeToaMKa eKcnepMMeHTaNbHUX AOoCAiMKeHb. [1na npoBeaeHHS
eKcrnepuMeHTanbHUX BUMNPOoOyBaHb 6anoK 3 UiNIbHOI OepeBMHM Oyna
BUroTBNIeHa AocCnigHa YyCTaHOBKa Aana BunpobyBaHb. Po3paxyHKoBa
cxemMa BuNpobyBaHHA — BiNbHO Nnexkaya 6Ganka Ha ABOX oOnopax -
LIAPHIPHO PYXOMIN Ta LWapPHIPHO HepyxoMin. Po3paxyHKOBWUW NpPONIT
6anok ctaHoBuB 1500 MM. HaBaHTaKeHHs NpuKnapanocb B CepenHin
TPETUHI NPONbOTY ABOMA 30Cepen)XeHuMu cnnamum. PospaxyHKkoBa cxema
BMNpobyBaHHA 6asioK HaBedeHa Ha puc. 1.
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Puc. 1. Po3paxyHKoBa cxeMa BUNpobyBaHHA gocnigHux 6anok

B cepeauHi nponboTy 6ankym Ta Ha il onopax 6ynu BnawwTOBaHiI
nporuHomipn. Ha KOXHOMY i3 CTyneHiB HaBaHTaXeHHA ¢ikcyBanuch
BEJINYMHU NPOTUHIB.

B pamKkax pocnigXeHHss  npoBOogMAoOCb  MiArotoBka  Ta
BunpobyBaHHa 12 pepeB'saHMX 6anoK LiNbHOro nepepisy i3 NONepevyHnM
nepepizom 50x80 M™MM. 3aranbHa pQoBXWHa 6Ganok 1650 wMwMm.
BunpobyBaHHA NpoBOAMNOCH LWIAXOM MPUKIASAHHA HAaBAHTAXKEHHS Yy
TPeTUHAxX NpoSboTy, TUM caMuM 3abe3nedyrum poboTy Banok B 30HI
yucToro 3ruHy. [locnigHi 3pa3ku 6anok BUFOTOBAS/IUCL i3 OEPEBUHMU
KPOKBSIHUX CUCTEM, aKi nepebyBanu TpuBanmun 4yac B ekcnayartauii. Okpim
TEPMiHYy eKcnjyaTauil MOKAa3HWKOM, Ha AKWK 3BepTanu yeary nig 4ac
BunpobyBaHb, byna Bonorictb 6anok, ska Takox Ansa Hux byna pi3Ha. B
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Tabnuui 1 HaBedeHi Ha3BuM 6anok, X TepMiH eKcnyaTtauil Ta BONOTiCTb
BiaNOBIAHO.

Pe3ynbtatn eKcnepuMeHTaNIbHUX AocnimKeHb. HaBaHTa)XeHHSN
npuknapanocb ctyneHsamm B 8—-10% Big nepenbayyBaHOro pymHiBHOro 3
BpaxyBaHHAM HacTaHoB Ta BuMor [16—19]. Micna npuknagaHHsA KOXKHOMO
CTYNeHsA HaBaHTA)XXeHHSA 3HIiManuca BIANIKKM 3i BCiX MNPOrnHoMiIpie 3
BUTPUMKOIO He MeHLe 5 xB.

Tabnuug 1

XapaKTepucTuMKKn 6anoK UiNbHOro Nepepily Ta TEPMIH eKcnyaTauil
Has3ea Bonorictb TepMiH ekcnnyaTauil 4epeBuHHU, 3 Cepis
6anku 6anku SAKOT BUTOTOBNANUCDL 6anKu, pokKis

b-1 12 25 1

b-2 12 25

b-3 12 50 2

B-4 12 50

b-5 12 75 3

b-6 12 75

b-7 15 25 4

b-8 15 25

B-9 15 50 5
B-10 15 50

b-11 15 75 6
Bb-12 15 75

3a pe3ynbTaTaMu NPOBEOEHUX EKCMepUMEHTANIbHUX AOCHigXeHb
nobynoBaHi rpadikm 3aneXHOCTI NPOrnHiB 6anoK Bifg HAaBaHTaXeHb, WO
npuknapganuce go 6anok. [nsa KOXHOI i3 cepin BanoK 3Haxogunuch
cepefHi 3Ha4yeHHA nNpPOrnHiB. 3a [OaHUMKU pe3ynbTaTaMuM HaBeAeHi
rpadikm (puc. 1-6) cepefHix 3HauyeHb MPOrMHIB OIS KOXHOI i3 WecTu
cepin 6anok, wo sunpoboByBanucb. PikcyBaHHSA NPOrMHIB NPOBOANIOCH
00 3HayeHHA 0,8F . (e Fmax — pYWHIBHE HaBaHTa)KeHHA Ha 6anky) 3
MeTOH 3anobiraHHs NOWKOOXKEHHS BUMIPOBaNbHUX NPUAaaiB.
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3rigHo [20] rpaHnyHO gonycTuMuin npornH 6anok cknagae 1/150 [,
pe [-nponit 6anku. B HawoMy BunagKy rpaHU4YHO AONYCTUMUNA MPOTrUH

06anoK CTaHOBUTb:
I 1500

Wein = Top = 1og = 10 MM. (1)
Ha ocCHOBI OTPMMAHOro 3HA4YeHHS TPAHUYHOr0 MPOrMHY, WO
ctaHoButb 10 MM pgna 6anok, aKki BMNpo6oBYyBanuUCb, 3HAXOAWIUCH
3HAQYeHHS HABaHTaAXXeHb, AKi BiANOBIAaNN AaHoMmy nporuHy. OTpuMaHi
3HAYeHHS HaBaHTa)XeHb, SKi BiAMNOBIQAlOTb HaBaHTAXeHH 0anok 3a
OPYro Trpynow CTaHiB, HaBepeHi B Tabnuui 2. [aHi 3Ha4YeHHs

OTPMMYBANMCb Ha OCHOBI rpadiki., WO HaBeneHi Ha puc. 1-6.

Tabnuusa 2
OTpMMaHi 3HAaYEHHS NPOrvHIB
Homep cepii BennuunHa 3HAYeHHSA NPOTrUHY PynHiBHe

HaBaHTaXXeHHS npu NPV HAaBAHTAXXEHHI | HABAHTAa>KEHHS,

rPaHWYHOMY MPOTrUHi, 0,8 Frnax, KH
kH MM

1 cepis 3,9 26,1 14,7
2 cepis 4,2 27,1 14,0
3 cepis 4,1 26,9 13,5
4 cepis 3,4 33,2 12,8
5 cepis 3,0 34,1 12,1
6 cepis 3,2 31,3 11,2

OTpuMaHi OaHi BKa3ylTb Ha NEBHY 3aJIEXHICTb MiX 3HAYEHHSAMU
NPOrnHIiB Ta BONOrICTIO AgepeBuHU. [laHa 3aneXHiCTb NPOSABNSAETLCH Y
BUrNaai 30iNblIeHHS NPOruHiB i3 30iNbLUEHHAM BOJIOFOCTI AEPEBUHMN.
3aKOHOMIpPHOCTEN LWOAO BMJIMBY BiKYy OEPEBUHM Ha IX XOPCTKICTb Ha
eKCNepMMeHTaNIbHMX 3pa3Kax He CNocTepiranoce.

BucHoBKM
1. OTpuMaHO HOBI AaHi 3a71IeXKHOCTI XOPCTKOCTI 6anoK i3 aepeBnHy,
o nepebyBana TpuBaNMM 4Yac B eKchnayaTauil i3 pisHUMMK
3HAYEeHHSIMM BOJIOrOCTI, Bif, HaBaHTa*keHHs. [lobynoBaHo rpadikm
3aN1eXKHOCTI NPOrnHiB AaHux 6anoK Big NOYaTKy HABAHTAXXEHHSA
00 X pyMHYBaHHA.

2. BcTaHOBNEHO 3HA4YeHHss HaBaHTa)XXeHHs 0anok 3a ppyrow
rPyno rpaHUYHKUX CTaHiB, AKi BigNoBiAalTb rpaHU4YHoMy nporunHy 10
MM. Tak gnsa 6anok 1-3 cepin 3 Bonorictio 12% 3HaxoauMnucb B Mexax
3,9-4,2 kH, pna 6anok 4-6 cepin 3 Bonorictio 15% — B mexax 3,0-3,4
KH.
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3. BctaHoBneHo, Wwo 36inbweHHs BonorocTi 6anok Big 12% po 15%
npun3BoAnTb A0 30iNblIEHHS NPOrMHY HEe3aneXHo Big4 TPMBAOCTI
eKcnnyaTauil LepeBuHMN.
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RIGIDITY OF SOLID-SECTION WOODEN BEAMS AFTER LONG-TERM USE

Wood is one of the most widely used construction materials for
manufacturing load-bearing roof structures. Therefore, it is important to
understand the behavior of wood after long-term service, including the
effect of moisture on its performance. Within the scope of the experimental
study, twelve beams were manufactured from solid wood that had been in
long-term service. These beams were divided into six different series. The
first, second, and third series were made from wood with a moisture content
of 12%, while the fourth, fifth, and sixth series were made from wood with a
moisture content of 15%. The age of the wood ranged from 25 to 75 years.

Based on the test results, graphs showing the relationship between
deflections and loads were obtained. Using the average deflection values for
each beam series, the load-bearing capacity of the beams was determined
according to the second group of limit states. As a result of the experiments,
new data were obtained on the relationship between the stiffness of beams
made from wood that had been in long-term service, with different moisture
contents, and loads. Graphs of deflection versus loading were constructed.

The load values of the beams for the second group of limit states,
which correspond to the limit deflection of 10 mm, were determined. Thus,
for beams of series 1-3 with a humidity of 12%, they were within 3.9-4.2 kN,
for beams of series 4-6 with a humidity of 15%, they were within 3.0-3.4 kN.
It was established that an increase in the humidity of the beams from 12% to
15% leads to an increase in deflection regardless of the duration of wood
use.

The obtained data indicate a certain dependence between the values of
deflections and wood moisture content. This dependence is manifested in
the form of an increase in deflections with an increase in wood moisture
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content. No regularities regarding the influence of wood age on their
stiffness were observed in the experimental samples.

Keywords: wood; stress-strain state; stiffness; deflection; deformation;
beam; diagram.
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