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HagBeneno 0c00.1MBOCTI BHIOTOBJICHHSI, 3aMOYYBAHHS Ta BHKOHAHHA
BUIIPOOYBaHb  JIepeB’AHMX 0ajiok  mibHOrOo  mepepisy. IIpoBemeno
eKCINIEPUMEHTAJIbHI JOCJIKeHHSI 3rHHAJBHUX €JIEMEHTIB MicJs TPUBAaJIOro
3BOJIOKEHHSI OJTHOPA30BHM KOPOTKO4YAaCHUM HaBaHTaxkeHHsiM. Ha migcrasi
BHKOHAHUX €KCINIEPUMEHTAJIbHUX JOCTII)KEeHb BCTAHOBJIEHO HeCy4y 3aTHICTh
3aMOYYBAHMX Ta He3aMOYYBaHUX JIOCaifHuX Oauok. Ilicis 3amMouyBaHHA
npicHoro Boaow mnporarom 180 aHIB Hecyya 3AaTHiCTH 0aJI0K WiJIBLHOIO
nepepisy 3 AepeBHHU COCHU 3MeHIIMIaca y 1,76 pa3u, a 3 1epeBUHU AJIMHHA — Y
1,62 pa3u nopiBHsAHO 3 Oakamu 32 BoJ10orocTi 12%. Iicas aii cosioHoi Boau uei
NMOKA3HUK 3MeHIIuBcs y 1,58 pasu quis cocau ta 'y 1,84 pasu pis siiiuHu.

Many wooden elements and structures are directly affected by the aquatic
environment, which includes both fresh and salt water. These include bridge
structures, shore protection and hydraulic structures, sea piers and many
others. Including elements that work on bending are subject to such an impact.
The humidity is more than 30%, which makes it difficult to calculate wooden
elements and structures according to current regulatory documents

For experimental research, 12 beams of solid cross-section with dimensions of
50x80x1650 mm with a humidity of 12% were manufactured. The bending
elements are made of coniferous wood of pine and spruce. Then 8 manufactured
beams were soaked in fresh and salt water environments in special baths for
180 days. The humidity of the wood after immersion was more than 30%.
Testing of soaked and unsoaked bending elements was carried out in a special
experimental setup under a single short-term load. Deformations were
measured using strain gauges, deflections using inclinometers.

Experimental studies of bending elements after prolonged moistening with a
single short-term load were carried out. Based on the results of experimental
studies, the bearing capacity of unsoaked beams was 14.1 kN for pine wood and
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10.7 kN for spruce. After soaking in fresh water, the indicators decreased to 8.0
kN for pine and 6.6 kN for spruce. Under conditions of exposure to salt water,
the bearing capacity was 8.9 kN for pine and 5.8 kN for spruce, respectively.
After soaking in fresh water for 180 days, the load-bearing capacity of solid-
section beams made of pine wood decreased by 1.76 times, and of spruce wood
by 1.62 times compared to beams with a humidity of 12%. After exposure to
salt water, this indicator decreased by 1.58 times for pine and 1.84 times for
spruce. The features of the destruction of soaked and unsoaked experimental
beams are presented.

Kiouosi ciioBa:

JlepeBuHa, 3rUHAJIBHUN €JIEMEHT, HamnpyXeHO-AepOpMOBaHUN CTaH, Hecyda
3/1aTHICTh, A€(POPMATUBHICTb, BOJIOTICTb.

Wood, bending element, stress-strain state, bearing capacity, deformability,
humidity.

Beryn. bararo gepeB’sHHX €neMEHTIB 1 KOHCTPYKIIH MIAAAIOTHCA MPAMOMY
BILJIMBY BOJHOTO CEPEIOBUIIA, JIO IKOTO HAJIEkKATh SIK MPiCHA, TaK 1 cosioHa Bozaa. Jlo
TaKMX HAJIe)KaThb MOCTOBI KOHCTPYKIIli, OEpEeroykpiriowdi Ta TIAPOTEXHIYHI
CHOPYJM, MOPCHKI mmipcu Ta Oarato iHmwMX [l]. B TOoMy 4mcni Takoro BIUIUBY
3a3HAIOTh €JIEMEHTH, 110 PALIOIOTh HA 3TUH. BOJIOTICTh MpH 1IbOMY CKJIa/1a€ OUTbIIe
30%, 1m0 YTPYyAHIOE TPOBEACHHIO PO3PAaXyHKy JEPEB’SIHUX €JIIEMEHTIB 1
KOHCTPYKIIIH 32 JiF0OUMMHU HOPMATUBHUMU JOKyMEHTaMH [2,3].

AHaJmi3 JiTepaTypHUX JAOCHIAKeHb. EKCIeprMMEHTaIbHO-TCOPETUUHUMU
JTOCIIDKCHHSIMU  (DI3UKO-MEXaHIYHUX BJIACTUBOCTEH JIEPEBHHHU JINCTSIHUX Ta
XBOWHUX TIOPIJT 32 P13HOT BOJIOTOCTI 3aiiMalIiCs BUCHI 3 PI3HUX KpaiH cBity [4-14].

Mu TakoX TPOBOJUIIM TaKl JOCHIKCHHS Ta HaMH OyJi0 TOOYT0BAaHO TOBHI
nmiarpamu AedOpMyBaHHS JIMCTSHUX Ta XBOWHUX TOPiA JIEPEBUHM BIJ MOYATKY
3aBaHTaXCHHs 0 TTOBHOTO pyHHYBaHHS 3pa3kiB [15-26]. Ha ocHOBI mpoBeaeHnx
EKCIIEPUMEHTIB 3alPOTIOHOBAHO KJIACHYHY MOJIEh POOOTH IEPEBUHHU 32 OCHOBOTO
CTHUCKY B3I0BX BOJIOKOH [18]. Takox BCTaHOBIIEHO ii OCHOBHI MEXaHIUHI
napaMeTpu: TUMYAcOBY TPAHUYHY MILHICTh, BIJHOCHI KPUTHYHI, TPAaHUYHI Ta
3aMIIKOBI  Aedopmalii, a TakoX MOAYJIb IMPYKHOCTI Ta CIYHUA MOAYIb
nedopmarrii.

Hamu Takox Oylio mMpoBEAEHO EKCIEepUMEHTaIbHI JOCTIIKEHHS BIUITUBY
TPHUBAJIOTO MPOCOYEHHS MPICHOTO Ta COJIOHOTO BOJHOTO CEPEJIOBUIIA HA JIEPEBUHY
COCHHU Ta SUTMHH 32 OChOBOTO CTHUCKY B370BX BOJIOKOH [27,28]. [loOyaoBaHo 1OBHI
niarpamu aedopMyBaHHs Ta BU3HAYEHO OCHOBHI MEXaHIYH1 XapaKTEPUCTUKH.

B cBITOBI# MpakTHUIll JOCUTh 0OMEKEHA KIJIbKICTh JOCTIIKEHb, 10 CTOCYETHCS
KOHTAaKTHOTO BIUIMBY TPICHOTO Ta COJIOHOTO BOJHOTO CEPENOBHUINA Ha 3THHAIBHI
JIepeB’siHI €JIEMEHTH.

263



Meta nmaHOi poOOTH — IIe € MPOBEIEHHS CKCIEPUMEHTATBHUX JOCIiIKEHb
JIepeB’sIHUX OaJlOK IIJIBHOTO IMepepidy 3 JEPEeBUHU COCHM Ta SUIMHM 3a TPUBAJIOL
eKCIUTyaTallil y IpiCHOMY Ta COJIOHOMY BOJIHUX CEPEIOBHIIL.

MeToauka eKCHepUMEHTAJBLHUX JO0CJilKeHb. [l mnpoBeaeHHs
CKCIIEPUMEHTAJILHUX JOCHIP)KeHh BUTOTOBJICHO 12 OalioKk IHUIBHOTO TEpepi3y 3
po3mipamu 50x80x1650 mm BosioricTio 12%. 3ruHaibHI €IEMEHTH BUKOHAHI 3
XBOWHUX TIOpiJl ACPEBUHU COCHU Ta sumHH. [loTiM 8 BHUTOTOBIIGHHX Oaok
3aMOYYBAJIMCh y TPICHOMY Ta COJIOHOMY BOJIHHUX CEPEAOBHINAX Yy CIEIiaJbHUX
BaHHax Ha mpotTsa3i 180 muiB (puc.l). Bomoricte aepeBUHHM Mmicsi 3aHYpEHHS
ctanoBuia outbIe 30%.

Puc.1. 3anypenHs qocimiaHuX 0anoK y BOJHOMY CEpeIOBHUIITI

BunpoOyBanHs 3aMOYeHMX Ta HE3aMOYCHHMX 3THHAJBHUX  CIICMCHTIB
MPOBOAWIIOCS B CICMIANbHIM  JOCHIAHIA  YCTaHOBIII 3a  OJHOPA30BOTO
KOPOTKOYaCHOTO HaBaHTAXKCHHS Ta MOKa3aHo Ha puc.2. BumiproBanHs nedopmarriii
3MIMCHIOBANIOCS 3a JIONIOMOTOK TEH30JaTUMKiB, TIPOTHHIB 33 JIOTIOMOTOO
IPOrMHOMIpIB.

-

Puc.2. BunpoOyBaHHS q0CIITHOT OaKY 3 IEPEBUHHU SUTHHHA
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BuknagenHss  ocHoBHoro  marepiaany. Ha  ocHOBI  mpoBeneHUX
EKCTICPUMEHTAIBHUX JIOCIHI/DKEHb BCTAHOBJIGHO YCEpEAHEHY HEeCydy 3IaTHICTb
3aMOYEHMX Ta HE3aMOYEHUX JIOCHIAHUX OallOK LUILHOTO mnepepizy (Tadin.l).

Tabmuns 1
VYcepenHena Hecyya 37aTHICTh 3aMOYCHUX Ta HE3aMOYEHUX JIEPEB’ STHUX

OaJIOK IMUIHHOTO TIEpepi3zy

Noyy, | Tlopona Yac Bogoricts, | KinpkicTb Hecyua
JEPEBUHU | 3aMOYEHHS, % 3pa3KiB, | 3[ATHICTb,
116 IT. kH
Cyxi
1 Cochna - 12 2 14,1
2 Snuna - 12 2 10,7
3aMOyY€eH1 y PICHOMY BOJHOMY CEPEIOBHUIIL
3 CocHa 180 >30 2 8,0
4 Anuna 180 >3() 2 6,6
3aMoueH1 y COJIOHOMY BOJJHOMY CEpeI0OBHUIIT
5 CocHa 180 >30 2 8,9
6 Snuna 180 >30 2 5,8

Cnuparoduce Ha pe3yJbTaTi eKCIEPUMEHTATBLHUX JTOCTIKEeHb (Tabm.1), Hecyua
3IaTHICTh HEMPOCOYEHUX OaJIOK cTaHOBWUJIA JJisi AepeBuHU cocHu 14,1 xH, a mis
smuau — 10,7 xH. Tlicas 3aMmodyBaHHA B MPICHIN BOA1 MOKa3HUKH 3HU3MIKCS 110 8,0
kH mns cocau Tta 6,6 kH mns smmHu. 3a yMOB BIUIMBY COJIOHOI BOJM HecCyda
3JATHICTH cTaHOBUJIA BiamoBigHO 8,9 KH mis cocum Ta 5,8 xH musa summan. OTxke,
MICJIsl 3aMOYYBaHHS MPICHOIO BOJIOKO MpoTsiroM 180 qHIB Hecyya 3/aTHICTh OaJIOK
IJILHOTO Mepepi3y 3 IEPEBUHU COCHU 3MeHIUaca y 1,76 pa3u, a 3 1epeBUHU SITMHA
—y 1,62 pa3u nopiBHsHO 3 Oankamu 3a Bojorocti 12%. Iicns aii conoHoi Boau 1iei
MOKA3HUK 3MeHIINBCA y 1,58 pasu mis cocHu ta 'y 1,84 pasu ais sivHU.

PylinyBanHs 3aMOYe€HOT Y COJIOHIM BOJI JOCHIAHOI OaiKu 3 JEPEBUHH SUTUHU
MOKa3aHo Ha pUC.3.

Puc.3. PyiinyBaHHS 3aMOYEHO1 Y COJIOHIN BOJII JOCTITHOT OaJIKK 3 I€PEBUHU SUTHHH
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BucHoBKH.

1. HaBemeHo o0co0IMBOCTI BHUTOTOBIEHHS, 3aMOYyBaHHS Ta BHUKOHAHHS

BUNPOOYBaHb JAEPEB’THUX OAJIOK IIILHOTO TIEpPEpi3y

2. IlpoBeneHO €KCEpUMEHTANIbHI JOCHIKEHHS 3TMHAIBHUX C€JIEMEHTIB MICIs

TPUBAJIOTO 3BOJIOKCHHS OJTHOPA30BHM KOPOTKOYACHUM HABAHTAKECHHSIM.

3. Ha miacrtaBi BHKOHAaHUX EKCHEPHUMEHTAIBHUX JOCIIIKEHb BCTaHOBJICHO
HeCcyd4y 374aTHICTh 3aMOYYyBaHUX Ta HE3aMOYYBaHUX JIOCTITHUX OaJOK.

4. Tlicna 3aMouyBaHHS IPICHOIO BOJIOKO MpoTaroMm 180 nHIB Hecyda 3AaTHICTb
0aJIoK IIJILHOTO Mepepi3y 3 IEPEBUHU COCHU 3MeHIuIacs y 1,76 pasu, a 3 AepeBUHU
sauHU — y 1,62 pa3u mopiBHsAHO 3 6ankamu 3a BojorocTi 12%. Ilicnst nii comonoi
BO/JIY 1€ OKa3HUK 3MeHIIUBCA y 1,58 pa3u st cocuu ta 'y 1,84 paszu aJist sSUTMHMU.
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