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lposedeHo aHari3 YuceribHUX OOCIOKEHb
Harpy)xeHo-0eghopmogaHO20 cmaHy rpuo-
MOpPHUX 30H 6anoKk 3 KreeHoi O0epesuHu.
3anporioHosaHo ma 0ocnidXXeHo Hoeul 8ud
OrMOpPHUX 8y3r1ie 6asriok 3 KreeHoi 0epesuHuU.
LloeedeHOo 3MeHWEeHHS Hebe3rneyHOI KOHUEH-
mpauii Harnpy>eHb 8 [PUONOPHUX 30Hax
6arnok 3 3acmocyeaHHsIM 3arpPorioHO8aHO20
8UQy OroOpPHO20 8y3r1a, @ MaKoX YHUKHEHHSI
rnosisu HepPIBHOMIpPHO20 ObMUHaHHS
depesuHu nid memarnesumu 0emarnsmu.

KITIO4YOBI CJ10OBA: krieeHa OepesuHa,
bariku, HanpyxxeHo-0egopmosaHuli cmaH

Bcetyn. [lepeBunHa, 9K BigOMO, € OQHUM 3
HebaraTbOX CamMOBIOTBOPIOBAHUX MPUPOAHMX
MaTtepianiB, 3acTOCOBYBaHMUX Yy nNpakTuui
cy4dacHoro GygiBHuuTBa. OcobnuBo LMpOKe
pPO3MOBCIOAXKEHHS BOHA OTpMMana B HOBIN
SKOCTi - Y BUMNAAI KOHCTPYKUIA CKMEEHUX 3
Jgouwok. Bucoka nntoma MilHICTb, He3Ha4Ha
Bara, HW3bKi TEMMOMNpPoBIAHICTb | KoedilieHT
NIHINHOTO  PO3LUMPEHHS, BUCOKI BUPOGHWMI
MOKa3HWKKN, pOBNATb BUKOPUCTAHHA KOHCTPYK-
uin 3 kneeHoi aepesuHn (KKO) 6inbw nepcnek-
TBHUMW. [9] Bankn € HannpocTiwnMn, Han-
BinbL TexHonoriyHMMK i3 Beix Buais KKL. Mpu
LbOMY BOHM OCOBNMBO BUMPalOTb B MOPIBHSAHHI
3 TpaguuiiHuMn Matepianamm  (CTanno i
3anisobeTtoHoM) npu 0coGnMBUX yMOBax
eKkcnnyaTauii, B arpecuBHNX cepefoBumLlax, a
TakoX y cnopygax, 4k 3abeanevytoTb
pPagionpo30picThb i MarHiTHY NPOHMKHICTb.

MoctaHoBKa npobnemu. baratopasoso B
Pi3HUX HaykoBMX Mybnikauisix MICTUTbCA BUC-
NOBMNIOBAHHA MPO HeOOXigHICTb YAOCKOHa-
neHHa metoay pospaxyHky KK 3 ypaxyBaH-
HSAM aHi3oTponii di3nKo-MexaHi4YHUX BnacTu-
BOCTEN Ta OiNCHOro HanpyxeHo-gedopmMoBa-
Horo ctaHny (HOC) maTepiany. B 3oHax By3no-
BMx 3'egHaHb KK[ cnocTtepiraetbca ogHo4YacHa
Jisl He TiNbKM HOpManbHUX B340BX BOSIOKOH
Ta OOTUYHMX (CKOMKOKYMX) HanpyxeHb, a |
ocobnmBo HebesneyHUx NS OEPEBUHM,
HOPMarbHUX HanpyXeHb NONepeK BOMOKOH.
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dopMynioBaHHA Uinen Ta 3aBAaHHA
nybnikauii. OcHoBHa MeTa gaHoi nybnikauii
nonsrae B aHanisi HOC nprnonopHux 3oH 6anok
3 KMNeeHOl [OepeBUHN B HKUX 3aCTOCOBAHO
3anponoHoBaHWn aBTOpaMn BWUL OMOPHOro
Byana. [aHuni BuA OMOPHOro By3ra 3HAYHO
3MEHLLUYE KOHLIEHTPAL0 OKpEMUX HamnpyXeHb
Ta HepiBHOMipHE OOMWHaHHSA OepeBUHWU nif
MeTaneBMMK geTansMmu.

AHania OCHOBHMX pocnigxeHb. [ns
OOCSArHEHHS1 MOCTaBMEHOI METU BUPILLEHI
HacTynHi 3agadi: 1) PosrnsHyto TpaguuinHi
BapiaHTM OMopHWUX BYy3niB 6anok 3 KreeHoi
AepeBuHN Ta npoaHanizosaHo ix HOC B npu-
OMOpPHMX 30HaX; 2) lNMpoBeaeHo MNOPIBHAMNBHUN
aHanis HOC npuonopHUx 30H 3anponoHoBa-
HOro BWAy BY3mna, KnacuyHoi Teopii obnu-
PaHHS | TpaaMLINHOIro oGnNUpaHHs Ganku.

OcHoBHa 4acTtmHa. KneeHi Ganku 3ac-
TOCOBYIOTb B HECYYMX KOHCTPYKLAX MOKPUT-
TiB, MEPEKPUTTIB XONOogHMX | onantoBaHMX
Oynisenb. bankn BigHOCATbLCS A0 knacy 6es-
PO3NIPHMX MNJIOCKMX KOHCTPyKUin. CyyacHi
KneeHi 6anku QinsTbCa Ha ABi OCHOBHI pynu:
KneegowlaTi MacuBHI, WO CKNagaroTbes 3 na-
KETIB AOLLIOK, CKITEEHMX MiXK COBOK B OCHOBHOMY
no nracTy 3 NNocko-napanefibHUM po3Tally-
BaHHAM LUapiB Ta KneedaHepHi TOHKOCTIHHI, LLO
CKnagarwTbCs 3 gowaTtmx MnodciB i npuknee-
HMX 0O HWUX CTIHOK 3 BOAOCTINKOT dhaHepw.

Y gpyrin nonoBuHi XIX CT. B Pi3HUX
KpaiHax CBITYy YTOYHIOBANUCHA pPO3paxyHKu
©anok. BiTunsHsHi iHxxeHepu Ta B4YeHi 6araTo
NPaKTUYHOrO 3aCTOCYBaHHS.

MutaHHo BNNUBY aHi3oTponii  gi3uKo-
MeXaHiYHMX BRacTMBOCTEN AepeBuHM Ha i
MiLHICTb, a BIiAMNOBIAHO i Hecydy 34aTHICTb,
npucesyeHo GaraTto HaykoBux pobiT. B po6o-
Tax [2 — 5] cTBepOXYETLCA, WO aHi3oTponis
BNACTMBOCTEN HE CYTTEBO BMNSIMBAE Ha Benu-
UYMHWU HanpyXeHb Y FOroBHMX HAaMpsiMKax Mnpy>-
Hoi cumeTpii. B pobotax O. K. AwkeHasi [1 —
2, 7] poknagHo poO3rnsAHYTO 3aKOHOMIPHOCTI
MeXaHiYHOT aHi30Tponii AepeBUHU | haHepW.

HocnigpxeHHs [2, 6] nokasanu, Wwo nrocKuin
HanpPy>XeHWn CTaH B CyYaCHUX KIEeHUX
Oankax [gocarae rpaHUYHOrO 3HAYEeHHd, B
nepLly 4epry B MPUOMNOPHUX 30HaAX. Y LMX
MiCUSIX ~ OfHOYacHO  [iloTb HOpMarnbHi
Hanpy>XeHHs1 B34OBX BOJSIOKOH, CKOMMOYI Ta
HOpMarnbHi HaNpPY>KeHHS NONepPEK BONTOKOH.
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Bigomo, Wo KrneeHin aepesBuHi, NOPIBHAHO
3 UinbHOW, NpUTamMmaHHa BMCOKa CTYMiHb aHi3o-
Tponii, 0cobnMBO Npu po3TA3i Nonepek Boso-
KOH. Lle oBymoBneHO nigBuULLIEHHAM OAHOpPIA-
HOCTI, @ OTXXe i BCiX MeXaHi4HMUX XapaKTepuc-
TUK MaTepiany B3[4OBX BOMOKOH, i HaBMaku -
36epexxeHHsIM iX (B KpalLomy BuUNaaky), a vyac-
Tille - NOripLUEHHSAM B MONepeYHOMY HanpsiMKy.

HaHa poboTta npucesaveHa AOCNILKEHHIO
HOC npuonopHUX 30H 3 PpisHUMKU TUNamm
OMOpPHMX BY3MiB B TOMY YKUCHi i 3anponoHoBa-
HOro BMAy OMOPHOro By3na Ganok 3 KreeHoi
aepesuHn (puc. 1). YncenbHi gocnigXeHHs
npoBedeHi Ans 6anok 3 KNeeHoi AepeBnHN 3a
KNacuMYHOI pPO3pPaxyHKOBOK CXEMOM, B HKin
Ganka 3agaHa MAOCKMMM CKiIHYEHHMMU erne-
MeHTaMu, a onumpaHHs BiabyBaeTbCcsa 3a 4OmMo-
MOrOK0 [BOX LUAPHIPHMX ONop, WO po3Tallo-
BaHi No oci cumeTpii B Topuax 6anku (6anka
B-1) (puc. 2), 3 gincHum (peanbHum) obnu-
paHHAM, B AkoMy 6anka 3agaHa gk B nore-
pegHbOMY BapiaHTi, OgHaK obGnupaHHsa BUKO-
HaHO LUAPHIPHMM 4Yepe3 MeTanesi NNnacTuHK
Mo HWXHIN rpani 6anku (6anka b-2) (puc. 3)
Ta 3 BMKOPUCTAHHAM 3anpornoHOBAHOro Buay
onopHoro By3na (puc. 1) (6anka B-3). NpoaHa-
nizoeaHo HOC npuonopHux 30H 6anok npo-

neotamu L =6, 8 Ta 12 M, 3aBaHTaXeHi piBHO-
MIPHO PO3MOAiINEHNM HaBaHTaXXEHHAM q=5 kKH/Mm.
Poamipn nonepeyHux nepepisis npunmManmnco
OQHaKoBMMW AN BIiAMNOBIAHUX MPONLOTIB
6anok, 3 yMOBM BiANOBIHOCTI MakCUManbHUX
HanpyxeHb BiO 3rvHy BiANOBigHUM
po3paxyHKOBUM 3HAYEHHAM MiLlHOCTI.
KOHCTpyKLUis1  3anponoHoBaHOro  BuUAy
OMOPHOro BYy3ra BUKOHYETLCHA BUPI3AHHAM
OTBOPY HeobXigHOro giameTpy, WO Bignosigae
diameTpy By3noBoi Tpybu, 3 noganbLnm
BCTAHOBIIEHHSAM MeTaneBoi Tpyou B OTBip
(puc. 1). Tpyba B cBOlO 4epry obnupaeTbcs
Ha MeTanesi NNAacTUHKU, reOMeTPUYHI Po3Mipn
AKX MpUrAMaloTbCa BigNOBIAHO OO0 Ait04nX Y
BY3Ili po3paxyHKOBUX 3ycurb. [JoBXuHa onop-
HOI [OINAHKM, 3 KOHCTPYKTMBHUX MipKyBaHb
CT@HOBWUTb TPM 3O0BHILUHIX AiameTpu Tpyowu.
Mepepia mMeTtanesBoi Tpybu ninbupaetbca 3
YMOBW 3MWHaHHS AepPEBUHU B OTBOPI.
DocnimkenHs HOC npronopHmnx 3oH 6anok
BMKOHAHO 3a [OMOMOrol GaratodyHKUioHamnb-
Horo nporpamHoro komnnekcy «[K JIIPA». B
SIKOCTi rPaHNYHUX YMOB MPUIManocs LWapHipHO
HepyxomMe obnmpaHHst 6anok 3 ogHoro Goky Ta
LIAPHIPHO pyxomMe 0BnunpaHHs Ha Apyrili onopi.

Onopruil 6vzon

Datra
3d "
1 oY ¢ I
Memanesa Widemuta
Memanesa mpyoa
1-1
Memanesa mpyoa
v BaTra

/

——

:

Memdiesd nidcmiiid

Puc. 1 3anpornoHosaHuli 8ud ornopHo20 8y3s1 6anoK 3 KIeeHOi 0epesuHU
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Puc. 2 KnacuuyHa po3paxyHkoea cxema 6asiku, sika npauroe Ha 32uH

Puc. 3 PospaxyHkoea cxema bariku, sika fpayroe Ha 32UH, npu KiacuyHoMy obrupaHHi

Ha puc. 4 HaBegeHi nona HanpyXeHb
(HopmanbHUX  B3OOBX  BOSIOKOH - Oy,
HOPMarbHWX MOMnepek BOSMOKOH - 0y, CKOMo-
04X - Ty,) MPU 3aKpinneHi 6ankv 3a ymosamu
KNMacu4HOro 3akpinyieHHa 6anky no Hewmtparnb-
Hin oci. Ha puc. 5, 6 HaBegeHi isonons
HanpyxeHb (0x, 0y, Ty,) NpU o0bnupaHHi 6anok
B peasrbHil KOHCTPYKLUii 4epe3 OMnopHi
NogyLUKM Ta 3a JONOMOrO0 3anpornOHOBAHOMO
BMAY OMOPHOro By3na BiAnoBigHo.

Ha puc. 7, 8 Ta 9 HaBefeHo rpaduikn Han-
PYXXEHb O, Ta T,, B NPUOMOPHMX 30Hax 3a 3-Ma
BapiaHTaMn OOCniopKeHnx 6anok OOBXMHOW
6, 8 Ta 12 meTpiB. MNMapameTp "a” Ha rpadikax
Bigjobpaxkae BiacTtaHb Big rpaHi 6ankm go

a) 6)

MicuS e BU3HAYanucb HanpyXeHHs.
AHanisytoun HaBegeHi rpadikm (pwuc. 7, 8),
MOXHa 3p0OMTN BMCHOBOK, LLIO 3anponoHoBa-
HWI BMA, OMOPHOTO By3na MakcMmasbHO Habnu-
KEHUN 00 KMNACKMYHOI PO3paxyHKOBOI CXEMMW.
KoHueHTpauia HebeaneyHuMx HanpyxeHb B
3anponoHOBaHOMY BY3Sli (PakKTUYHO 3HMKAE,
TOX BiH 3HAYHO Kpallle TPaAULIAHOMO PILLIEHHS.
Hanpuknag, ana 6anok goBXxmMHOW 6 M 3 Tpa-
OVUinHAM  OBNMpaHHAM Pi3HULSA HanpyXXeHb
0, B poO3paxyHKOBOMY nepepisi Ha BigcTaHb
"a’= 30 cm Big rpaHi 6anku ctaHoButb 40 93 %
Bi HanpyXeHb Ha TiM camin BigCTaHi npwu
BUKOPUCTaHHI 3anpOnOHOBAHOIro BMAy Onop-
HOro BYy3na, a pi3H1LA HanpyeHb Ty, 40 70 %.

8)

Puc. 4 lNonsa HanpyxeHb 8 npuornopHit 3oHi 6anku b-1: a) oy, 6) 0y, 8) Ty,

a)

8)

Puc. 5 lNonsa HanpyxeHb 8 npuornopHit 3oHi 6anku b-2: a) oy, 6) 0y, 8) Ty,
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a) 6) 6)
Puc. 6 lNona HanpyxeHb 8 rpuoropHiti 3oHi banku b6-3: a) o, 6) 0,, 8) Ty,
Tx}' :\rﬂﬂa
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0007 -
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a) 6)
Puc. 7. [losxuHa 6arok — 6 M: a) HarpyxeHHs1 0, 8 MPUOopHUX 30Hax; 6) HarnpyXeHHs Ty, 8 MPUOINOPHUX 30Hax
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a) 6)
Puc. 8. [oexuHa 6anok — 8 m: a) HanpyxeHHs1 0,  MPUOIMOPHUX 30Hax; 6) HanpyXeHHs1 Ty, 8 NPUONOPHUX 30Hax
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a) 6)

Puc. 9. [losxuHa 6arnok — 12 m: a) Hanpy>XeHHs1 0, 8 MPUOINopPHUX 30Hax; 6) Hanpy>XeHHS Ty, 8 MPUOMOPHUX 30HaxX
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3i 36inbleHHAM OOBXMHW NponboTy 6anku
Pi3HMLUS 3HaYeHb HanpyXeHb 3MEHLUYETLCS.
Ane gueBnsumucb Ha rpadikm (puc. 8, 9) Bce
OAHO BMOHO, LIO BapiaHT 3 BUKOPUCTAHHAM
3anponoHOBaHOro BWMAOy OMOPHOro By3rna €
Ginbl NPaKTUYHMM | BUTgHUM. TakoX MOXHa
ckasaTu npo Te, WO 3i 30iNbLEeHHAM NPonbOTy
6anku 3Ha4YeHHs HanpyxeHb T,, TakoX 36inb-
LWYTbCA, ane G6inbLy NNaBHO i PIBHOMIPHO.
Ak BMOAHO 0COONMBICTIO PO3pOGMEHOro
By3fna € YTBOPEHHSI «4YUCTOrO LUApPHipy» 3a
Jornomoroto yHichikoBaHux aeTtanen 3 crtaneBux
Kpyrnunx Tpyb Ta nucTie, WO 3mMeHWwye Hebes-
MeYHi 30HN KOHLeHTpaLii HanpyXeHb gy, T, Ta
HEepiBHOMipHE OOMWHaHHSA AepeBWHU Mg
OMOPHUMM METanNeBnMn aeTansamm.
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AHHOTAUMA

lMposedeH aHanu3 4YucreHHbIX uccredo-
g8aHuli HanpsixeHHo-0eghopmMuUpo8aHHO20
cocmosiHus1 6anok U3 KreeHoul OpesecuHbl o
Kraccu4yeckoli pac4emHoU cxeme U rpu pea-
JIbHoU pabome 6 KoHcmpyKuyusix. pednoxeH u
uccredosaH HOBbIl 8UO OrNOPHbIX Y3108 basiok
u3 KrieeHoli OpeeecuHsbl. [JJokazaHO yMeHbuIe-
Hue ornacHoOU KOHUeHmpauuu HarpsiKkeHul 8
MPUOINOPHbIX 30Hax basiok ¢ UCronb308aHUEM
rpednoxeHHoO20 euda OriopHo20 y3na, a
makxe usbexxaHue 803HUKHOBEHUSI MOSIBIEHUST
HepasHOMeEPHO20 0bMbIgaHUsT OpPeB8EeCUHbI
rnod memainnu4eckumu 0emarnsmu.

K/TIOYEBBIE CJIOBA:
OpesecuHa, b6arnku,
O0eghopmupoB8aHHOE COCMOSIHUE.

KreeHasi
HarnpsikKeHHo-

ANNOTATION

The analysis of numerical investigations of
stress-strain state of laminated wood beams of
the classic design scheme and the actual work
in constructions. Proposed and investigated a
new type of support assemblies of beams of
laminated wood. It is proven to decrease the
danger of stress concentration in the areas
priopornyh beams using the proposed type of
support unit and avoid the appearance of
uneven washing timber for metal parts.

Keywords: laminated wood, beams,
complex state of stress, support zone.



