DOPYM

nauchforum.ru

c.[ . HAYYHbIN Hayunsiit xxypHan «CtygeHueckKui popym» BBITIYCK Ne24(75)
53

3ABUCUMOCTD BEJINYYHNHbI PA3PYIIAIOIIEN HATPY3KH IIPU COBHUI'E
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AnHOTanus. [JlaHHAS CTaThs IIOCBSIIEeHAa HAaX0XIEHUIO TOYHON 3aBUCUMOCTH MEXIY MOKa3aHUSIMU
paspymIaiiel Harpy3KHu U KOJIMYEeCTBOM KPEIIeKHBIX eTajled B COeTUHEHNN NePeBIHHBIX
371eMEeHTOB IIpH AedopMallui COBUTA. AKTYaTbHOCTb TeMbI 00yCJIOBJIeHa TeM, UTO 3aTParuBaloTCs
BOIIPOCHI, CBsI3aHHBIE C TPAMOTHBIM MCIIOIb30BaHHEM BOCIIOJIHSIEMOTO Pecypca, TaKoro Kak
OpeBeCcHHa, B YCIOBUSX CJIOKHOTO HANPSIKEHHOTO COCTOSTHHSI, BO3HUKAIOIIIET0 ITI0OBCEMECTHO.

Abstract. This article is devoted to finding the exact relationship between the readings of the
breaking load and the number of fasteners in the connection of wooden elements during shear
deformation. The relevance of the topic is due to the fact that issues related to the competent use of
a renewable resource, such as wood, are raised in a complex stress state that arises everywhere.

KnoueBbie ciaoBa: KOHCTPYKILIMKY U3 OPEBECUHEI, Y3JIbl, COBUT, IIPDOYHOCTH, ITIOOATIIUNBOCTh.
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Ha ceromHsIiHui neHb NU3BECTHEBI Pa3/IuYHbBIE€ TUIIBI CTPOUTEJIBHBIX MAT€PUaJlOB. OpmHakKoO B KauyecTBe
KOHCTPYKIIMOHHBIX IIMPOKO IIPDUMEHAITCA B Hallle BPpeMd JIUIIIb HECKOJIBKO, TAKUX KadkK: 0eToH,
MeTallll, }KeT[€306€TOH, KUpImudy, ra3o0eToH U opeBeCHrHa.

Ha mocnenueM octaHoBUMCS ImoapoOHee. [IpeBecrHa - 9TO MaTepHasl, TPOU3BOOAUMBIN U3
KyCTapHUKOB U OepeBbeB. OHa IPUMEHSAETCS OJId IPOU3BOLCTBA CaMbIX Pa3HBIX IIPEIMETOB U
cTpouTenbCcTBa. OTIUYUTENTHPHON YEePTOU NPEBECUHEI SIBISETCS €e “IIPUPOOHOCTL”, eCTECTBEHHOCTb.
I[IpeBecuHa, KaK CTPOUTEJILHBIM MaTepuall, UMeeT MacCy IIJII0COB, K IIPUMEDY:

e JlerkocThb B 06paboTKe;

e [IpoYHOCTH;

e [lonruui mepuop 3KCIIyaTaluu;
e U op.

OpoHUM U3 TJIaBHBIX IIperuMymieCTB OPDEBECUHEI ABJIAE€TCA €€ 9KOJIOTUYHOCTE. oM u3 OPEeBECHHEI, IIPU
OOJIZKHOM yXo[ge u 06p360TKe 9TOr'o CTPOUTEJIBHOTI'O MaTepHuajla, MOXKET 3KCIIJIIYaTUPOBATLCA O4YE€Hb

ITponun H.0., Mexeda M.[]., KonecHukos I'.H. 3agucumocmb 8eauduHbl padpywarow,ell Hazpy3ku npu coguze coe0uHeHul
OepessAHHbIX 31eMeHmo8 om koaudecmsa Hazesell // CmydeHueckull popyM: 31eKmMpoH. Hay4H. HCYpH. 2019. Ne 24(75). URL:
https://nauchforum.ru/journal/stud/75/55897 (0ama obpaweHus: 09.09.2025).



OOJIro.

HeManoBazKHBIM U SIBJISETCS aOTre3ust OPpeBECUHEI. HpI/I BBICOKOU BJIa?KHOCTH B IIOMEIIEHUU
MaTepHuall BIIUTEIBAET 3Ty Bjlar'y, a IIPpU HU3KOU BJIAKHOCTHU — HaOGOpOT, oTtmaeT. TeM caMbIM
nmogmepzKrBas 6J'Ial"01'[pPIHTHbeI MHUKPOKJIMMAT.

HWMeHHO TO3TOMY ApeBeCHHa 4aCTO MCIIOIb3yeTCsI B KadeCTBe MaTepuasa Ayl CTPOUTEJIbCTBA
3aropofgHOro AoMma, gayu u ap. OOHUM CJI0BOM, [OJIs1 CTPOUTENbCTBA WHOVBUAYAIbHBIX 3TaHUU WU
COOPYKEHUMN.

ITpu MpPOeKTUPOBaHUY OYOYIET0 3[MaHUs UM COOPYKEHUS U3 APEBECUHBI, HE CTOUT 3a0BIBAThH U O
COIIPOTUBIIEHUU TEM HJIM UHBIM BUAaM gedopmanui, a Tak Kak ApeBeCHHa - MaTepuall
QHU30TPOIHEIN, TO ¥ IIPOYHOCTH ee IIPK Pa3HBIX BUOAX BO3TENCTBUS, B 3aBUCUMOCTHU OT TOT'O, BOOJIb
WJIU TIOTIEPEK BOJIOKHAM IIPUJIOKEeHa Harpy3ka, MOXKEeT OTJIMYAaThCS B AECATKH pa3.

B peanbHBIX KOHCTPYKIIUSX ITPOEKTHPOBIIHUK CTAapaeTCs CIJIAHUPOBATh Ha OyMare Tak, YTOOHI TOT
WA UHOM 3JI€MEeHT COIPOTUBIISIICS, UCKITIOUUTEIFHO, OMHOMY BUOY medopMaruii. OgHaKo Ha
IIPAKTHUKEe TaK PEeOKO BEIXOOUT B CHUIY PA3HBIX IPUYHH. B OOJBIIMHCTBE ClIydYaeB IPU 00beMHOM
HaAIPSIXKEeHHOM COCTOSTHUY HMeeT MeCTO COUYeTaHNWe BHEIIHUX CHUJI, IPUI0KEHHEIX K TeIy U
OEeMCTBYIOIINX B PA3HEIX IIJIOCKOCTSIX, KOTOPOE IMIPUBOOUT K CII0KHBIM Oe@OopMaIlusiM.

[TosToMy nIpu U3y4YeHUHU MPOYHOCTH 3JIEMEHTOB UJIM COEeIUHEHUN pacCMaTpUBalOT HECKOJIBKO
OCHOBHBIX TUIIOB AedopMalinii:

e PactsaxeHue (cxatue);

e CpoBur;

e Kpyuenue;

H3rub;

e Ciy4al CJIOXHBIX fedopmanuii (coueTanue MPOCTHX gedopmanmii)[1].

ITpu n3yyeHUU OAHHOTO BOIIPOCa OBIJIO BHISIBJIEHO, YTO COIPOTUBIIEHUIO IIPU COBUTE COEIUHEHUMN
OEepPEeBSHHBIX 3JIEMEHTOB He OBIJIO yIelIeHO OOXKHOT0 BHUMaHU, XOTS TaKou BUA nedopMalun
BCTpedaeTCsl 4OCTaTOYHO YacTo. K mpuMepy, B KapKacHOM [loMe TaKoro pona medopMalius
BO3HUKAET BHU3Y CTOEK, B TEX MECTAX, Ifle OHU KPEISTCI K HUXKHEMY I0sIcy 00Bs3Ku (puc. 1).

Pucynok 1. KpenieHue cmoiliKu K HUcHel 008s513Ke C NOMOULbI0O CMAd/1bHO20 Y20,/1Kd



OCHOBHOM TEKCT

[Tpu BccnemoBaHUK JaHHOM 00/1acTH OBIJIO IPOM3BEIEHO 2 CePUH UCILITAHNN COeNUHEeHUN
IepeBsHHEBIX 971eMeHTOB Ha cTaHKe SHUMATZU. 115 0oCTOBEPHOCTU CPAaBHUTEJILHOTO aHalKu3a
cxXeMa 3arpyxKeHus, a Kak COOTBETCTBHEe 00pa31ioB B MalllMHe, SIBJISETCS OOUHAKOBOM [OJIST BCEX
ONBITOB (puc. 2).
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PucyHok 2. Cxema 3azpydiceHus1 o6 pa3u,oe

Ilepsas cepus ucneimaHuu

Martepuasne: [Jocku cTporanusle ceueHus 20X100 MM, camMOpeskl, yHUBEPCAJIbHEIE OLIMHKOBaHHEIE C
IMOTAMHOU T'OJIOBKOM ¥ TEXHHUUYECKUMH XapaKTepucTukamu (Tabm. 1):

Tab6auua. 1.

XapakTepuCTHKH CaMoOpe30B

TexHUUYecKHue xa

HuamMeTp, MM
IInuHa, MM
IlmrHa pe3ndbl, MM
BricoTa rojoBKu, MM
IlTar pe3pOB], MM
[IramMeTp rOJIOBKH, MM
Komn-Bo mTyk B 1 KT

O6paszer1r 1
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Pucynok 3. Cxema oopa3ua 1

Onucanwue: Tpu HOCKU CKPEIIEHb CaMOpe3aMy, YHUBEPCAJIbHBIMU OITMHKOBAHHBIMU C IIOTAWHOMU
TOJIOBKOM U pa3MepaMu 60x4 MM, KakK IToKa3aHO Ha PUCYHKe (HacJlIoeHWe OOHOM JOCKHU Ha APYTYIOo
coctaBisieT 120 MM, caMOpe3kl 3aKPyUYeHBl TaK, YTOOLI PACCTOSTHUE OT OOKOBBIX TPAaHEW COCTAaBIISIIIO
20 MM, a mIar 1o BepTukanu coctaisi 40 mMm) (puc. 3).

B xome ucnbiTaHus OBII ITOCTPOEH IpaduK 3aBUCUMOCTH CHUJIBI, B PE3YIbTaTe HEeNUCTBUS KOTOPOH
IIPOUCXOOUT COBUT B COEQUHEHMH, OT X0[a IIeHTPalbHOU OOCKU (puc. 4):

i

;i

i

:

=] a il - £ gl 13 1d gl 1= az aa ad 3=
Pt L]

PucyHok 4. I'paguk 3a8ucumocmu cuaibl om xoda



, B pe3yyibTaTte JeuCTBUA KOTOPOU

(puc. 5):

Pe3ynbTaThl UCIIBITAHUSA OO Pa3pyIIeHUs IpPeacTaBlIeHbl B rpadudeckoit ¢popme. [To pesynbraTam
IIPOMCXOOUT COABUT B COEMMHEHHUHU, OT X0Ma IIeHTPaIbHOM JOCKHU

MaKCcUMaJibHas Harpy3Ka Ipu pa3pylueHun obpa3sna 1 coctaBuia 11288.1 H.
B xome ucnbiTaHMs OBII IOCTPOEH IrPaduK 3aBUCUMOCTU CHIIHI

Onucanue: Obpasell 8 UDeHTUYHLIN o6pa3iy 1.

O6paszer 8
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PucyHok 5. I'padpuk 3aeucumocmu cu/ibl om xoda

Pe3ynbTaThl HCHIBITAaHUS OO0 pa3pyIleHUs IPeOCcTaBlIeHE B rpadudeckor gpopme. 1o pesynbraTaMm

MaKcuMaJibHas Harpy3Ka Py pa3pylreHun obpa3sia 8 cocrasuia 9927.13 H.
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PucyHok 6. CpasHume ibHbulll 2paduK 3a8uUCuUMOCmu Cu/ibl 0Mm xoda

Hcxopnst u3 cpaBHUTENLHOTO rpaduka (puc. 6), Oblnta mocTpoeHa Tabiuila moKa3aHUM pa3pylatoiiei
HArpy3KH, u 6I>IJ'IO BBEIYHUCIIEHO CpenHee apI/I(I)MeTI/I‘{eCKoe MeXKOYy ITOKA3aHUAMHN MAaKCHUMAJIBHBIX
{F ma.xlj

paspyuatomniux Harpy3ok 10607.6

Bmopasa cepus ucnsimaHuu

Martepuainse: [Jocku ctporanubie cedeHusa 20X100 MM, camMopessl, yHUBEPCAJIbHBIE OLIMHKOBaHHEIE C
IIOTauHOU T'OJIOBKOMU.

O6paszers 2
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PucyHok 7. Cxema obpa3ua 2

Onwucanue: Tpu OOCKM CKPEIJIEHBE cCaMOpe3aMy, YHUBEPCAIbHEIMU OLIMHKOBAHHBIMY C IIOTAlHOU
TOJIOBKOU U pa3Mepamu 60x4 MM, KaK IOKa3aHO Ha PUCYHKe (HaCJIOeHHUEe OOHOU OOCKU Ha OPYTryIo
coctaBisieT 120 MM, caMOpe3kl 3aKPyUeHBl TaK, YTOOL PACCTOSTHME OT OOKOBBIX TPAaHEW COCTAaBIISIIIO
20 MM, a pacCTOsIHVEe OT BepxHel rpaHu cocTasiseT 40 MMm) (puc. 7).

B xome ucnbiTaHMs OBII IOCTPOEH IPpaduK 3aBUCUMOCTHU CUJIBI, B Pe3yJIbTaTe OeWCTBUS KOTOPOM
ITPOUCXOOUT COABUT B COEOUHEHUHU, OT XOMa IIeHTPaJIbHOM MOCKH (puc. 8):
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PucyHok 8. I'pagpuk 3asucumocmu cu/ibl om xoda

Pe3ynbTaThl UCHIBEITAaHUSA OO pa3pyllIeHUs IPeOCcTaBlIeHHl B rpadudeckor gopme. 1o pesynbratam
MaKcuMaJibHas Harpys3Ka IIpU pa3pylleHun obpasia 2 coctasunia 7059 H.

O6paszerr 7
Onmcanme: O6pasell 7 umeHTHYeH 00pasiy 2.

B xome ucnbiTaHus OBLI ITOCTPOEH rpaduK 3aBUCUMOCTH CHUJIBI, B PE3YyIbTaTe HeNCTBUS KOTOPOU
IIPOMCXOOUT COBUT B COEMUHEHNH, OT X0[a IIeHTPaJIbHOM JOCKHU (puc. 9):
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PucyHok 9. I'paguk 3a8ucumocmu cuaibl om xoda

Pe3ynbTaThl UCIIBEITAaHUS [0 Pa3pyIleHUs IIPeOCcTaBlIeHbl B rpadudeckon gpopme. 1o pesynbTaTam
MaKcCuMaJlbHas Harpy3Ka IIPU pa3pylreHun obpa3sia 7 coctaBuia 5325.27 H.

Takxke, OblIa MTOCTPOEHa TabnuIla MOKa3aHWM Pa3pyIaIell Harpy3KHu, U ObIJIO BRIYMCIIEHO CpeaHee
apudMeTUUYECKOe MeXy MOKa3aHUIMU MaKCUMaJIbHEIX pa3pyIlaloniuxX Harpy3ok 6192.13

(Fmaxij

Hcxopst U3 TeopeTUudeCcKoro OIMCaHus JaHHOTO Ipollecca U pOopMyJIbl, KOTOpas IpolircaHa B
EBpoxkop 5 “IIpoekTupoBaHue OepeBIHHBIX KOHCTPYKUuii” [2,3]:

Fv,ef,m.: = Mg - Fy Rk

F vef Rk N
I'me - HOpMaTHUBHad HeCylllas CIIOCOOHOCTh OOHOI'O PAda Harejieu, rapajijleJIbHOI O
HaIIPpaBJIEHHWIO BOJIOKOH OPEBECHUHEI,;

T
=4 .
f - YHCJIO Harejeu B pacCMaTpUBaeMOM PSSOy, Mapajie/lbHOM HallpaBI€HUI0 BOJIOKOH
IpPEBECUHB;

FU,RF.:

- HOpMaTHBHAs HeCylasi ClTOCOOHOCTb OTHOTO HAresisi B pacCCMaTPUBAEMOM DSy .

Mo3KHO cOenaTh BEIBOL, YTO 3HaUEHME CpefHel MaKCUMaJIbHOU CUJIBL B IIEPBOM CEPUU

[‘F maxlj

OIIBITOB OOJIZKHO OBITH POBHO B 2 pa3a OoJibllle, YeM 3HAYEHUe CpeHHeﬁ MaKCHMaJIbHOM

(Fmaxi)

CHUIJIBI BO BTOpOﬁ Cepuu OIIEITOB . OI[H&KO Ha IIPaKTHKe 3TO He TakK:



2F

max? + F maxl

2- 6192,13 H = 10607,6 H

HatlimeHo npoTuBOpeYNe TeOpeTuYeCKux GOopMyJI, KOTOPhIE OMMKCHEIBAIOT 3TO SABJIEHUE, U
SMIUPUYECKUX 3HAUEeHUN. VI3 9TOr0 clemyeT, 9YTO Hy2KHO IPOJOIKaTh JaHHOEe UCCIeNOBaHue I
BBISIBIIEHU S TOYHOM 3aBUCUMOCTH.
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