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M E X T TTOCY/AAPGCTBETHTHTEGB 1 CTAHAOAPT

KOHCTPYKUWNWN OEPEBAHHbBIE K/TEEHbIE
MeToAbl onpejeneHns NPOYHOCTU KNeeBblX COefUHEHNI

Glued timber structures. Methods for determining strength of glue joints

[ata BBefeHunsa - 2015—07—01
1 O6nacTb NpMMeHeHus

Hactosiwumii cTtaHgapT ycTaHaBnvBaeT MeToAbl WCMbITaHW/ MO onpefeneHnto NPOYHOCTM KeeBbIX
coefIHeHUIA flepeBsIHHbIX KNeeHbIX KOHCTPYKLUWIA (fanee - KOHCTPYKUMMW) U APEBECHOIUTHLIX MaTepuasnos
C APEBECUHOIA.

2 HopmaTtuBHbIe CChISIKK

B HacTosleM cTaHfapTe npuBefeHbl HOPMATUBHbIE CCbUIKM Ha Crefylolie MexXrocyfapcTBeHHble
cTaHfapThbl:

FOCT 166-89 (MCO 3599-79) LUTaHreHUMpKyn. TexHuyeckme ycnoBus

FOCT 3749-77 YronbHUkM nosepoyHble 90= TexHuyeckue ycroBus

FOCT 8026-92 JInHelikn NnoBepoyHble. TEXHUYECKNE YCI0BUS

FOCT 16483.0-89 (MCO 3129-75) [dpeBecuHa. O6wme TpeboBaHWs K (OU3NKO-MeXaHUYeCKAM
UCMbITAHNAM

FOCT 16588-91 (MCO 4470-81) Munonpofykumsa w AepeBsiHHble aeTanun. MeToabl onpeneneHuns
B/TaXKHOCTM

FOCT 20850-2014 KOHCTpYKLMM AepeBsiHHbIe KeeHble Hecylne. ObLme TeXHUYeckKne ycioBus

FOCT 24104-2001 Becbl nabopartopHble. O6LMe TeXHUYeckme TpeboBaHus

FOCT 28840-90 MawwuHbl ANS WCNbITAHUIA MaTepuanoB Ha pacTsxeHue, cxaTne u nsrnb. Obume
TexHuyeckue TpebosaHus

n pnmMmeydyaHune — |_|pVI noNnb30BaHNN HacToAWMUM CTaHOapToM uenecooﬁpasHo npoBepuUTbL AeVICTBMe
CCbI/IOYHbIX CTaHAapTOB NO ykasaTento «HauuoHanbHble CTaHAAapTbi», COCTaB/IEHHOMY MO COCTOAHMIO Ha 1 AHBaps
Tekyuiero roga, n no cooreeTCcTeByrOlWnM I/IHCbOpMaLI,I/IOHHbIM ykasatenam, 0I'Iy6}1I/IKOBaHHbIM B TeKywem roay. Ecnun
CCbINIOYHbIT CTaHOapT 3aMeHeH (VI3MeHeH), TO NpU NO/1b30BaHUKN HaCcToAWMM CTaH4apTOM, CrieayeT pyKoBOACTBOBaTbCA
3aMeHsIWMM (M3MEHEHHBbIM) cTaHAapToM. Ecnu cCblnoYHbIl cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MNOJIOXeHue, B
KOTOPOM faHa CCbl/lKa Ha Hero, npuMmeHseTCcAa B 4HacTu, He 3anaI’VIBaI0LL|,el7I 3Ty CCblJIKY.

3 TepMuHbl 1 onpegeneHns
B HacToswem ctaHgapTe npuMeHeHbl TepmuHbl no FTOCT 20850.
4 OT60p nnoaroToBka 06pa3Ll,OB

4.1B 3aBMCMMOCTW OT LLe/I0i UCnbITaHnii 06pasLbl BbINMINBAIOT:

a) u3 um3jenunii UM KOHCTPYKUMIA NO 3aBeplleHun TexXHOMOrMYeckoro npouecca W3roToBAeHUS
(BHYTpP13aBOACKON KOHTPO/Ib);

6) U3 M3aenunii UM KOHCTPYKUMIA Ha pasnmnyHbIX aTanax akcnayaTauuy npyu X MOHUTOPUHTE;

B) M3 CnewunasbHO U3roTOB/EHHbIX 3aroTOBOK MPW BbIMO/IHEHWN UCCef0BaTeNbCKUX U NabopaTopHbIX
paboT (npu pa3paboTke U OLEHKe KNeeB, BbIOOpe N KOHTPONE PEXMMOB CKIenBaHUs u ap.).

O6pasubl C BUAMMbIMU NOPOKaMW ApPEBECUHbl WAN fedhekTaMu W3roTOBAEHWUA WCNbITAHUAM He
JonyckaroTcs.

BnaxHocTb ApeBecuHbl 06pasLoB fomkHa ObiTb 8 %-12 %, ecny UHOE He NPeAyCMOTPEHO METOAMKOM
ncnbITaHWiA.

4.2 [lo Hauyana ncnbiTaHUii 06pasubl UM 3aroTOBKM, U3 KOTOPbIX BbiNWAMBAOT 06pasLbl, He06xoaAMMo
BblAepXnBaTb (KOHANLMOHMPOBATb) B HOPMasIbHbIX TEMNEPaTYPHO-BNIAXXHOCTHbIX YC/TOBUSAX [OTHOCUTE NLHOW
BaXHOCTU Bo3gyxa (60 = 5) % u TemnepaTtype (20 + 2) °C) ons OTBEPXAEHWA Knes W penakcauuu
BHYTPEHHUX HAaNPsXXeHWUii B peBECUHE B TeYeHne, He MeHee:

N3paHne oduymanbHoe
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- 1 cyTok — npu BHYTPU3aBOACKOM KOHTpO/eE.

- [0 NOMIHOTO OTBEPXAEHWS KNes COrnacHo TEXHUYECKON AOKYMEHTauun oT nocTaslymKa kies — npu
nabopaTopHbIX UCNbITAHUAX W NCCefoBaTeNbCkux paboTax.

BbinunmeaHve o6pa3LioB U3 3/1IEMEHTOB WM KOHCTPYKLWI NPOBOAAT He paHee, YeMm yepe3 24 4 nocne
UX pacrnpeccoBku.

Ycnoeus KOHAWLUMOHWPOBaHUS 06pasuoB A8 NPOBEAEHVA WCCneAoBaTeNbCkuX U nabopaTopHbIX
paboT MOryT OTANYaThbCs OT yKa3aHHbIX BbilLe.

4.3 TMpu npoBeAeHUV WCMNbITAHWIA B LENAX 3aBOACKOrO KOHTPONA (HUKCUPYOT OCHOBHblE MapameTpbl
M3roTOBMEHNA UW3[eNNiA N KOHCTPYKUWIA; npu nabopaToOpHOM KOHTpOne 3TW napaMeTpbl 3ajalTcs B
3aBMCUMOCTY OT Leneli NPOBOAUMBIX NCCNEef0BaHNNA.

4.4 Yucno wcnbiTbiBaemblX 06pa3LoB Mpy 3aBOACKOM KOHTPO/Sie YyKasbiBaldT B  HOPMAaTMBHbIX
OOKYMEHTax Ha KOHCTPYKUWW, Npu NabopaTopHbIX W WUCCefoBaTeNbCKUX UCMbITAHMAX — YyCTaHaBnuBalT
MeTOAMKON KOHKPETHbIX UCCNefoBaHunii, Ho He meHee 10.

4.5 TMepen ucnbiITaHMAMW 06pa3LOB AO/MKHbI ObITb M3MEPEHbI WX FEeOMeTpuyeckme pasmepbl U
onpefeneHa BNAXHOCTb APEBECUHbI, a Takxe, NpU HEO6XOAUMOCTU, ApYrne usnyeckne xapakrepucTukn
(NNOTHOCTb APEBECUHbI, LUIMPVHA FTOAUYHBIX KOoNeL 1 ap.).

BnaxHocTb 06pa3suoB [AO/MKHA COOTBETCTBOBATb TpebOBaHUSAM CTaHAAPTOB Ha KOHKPETHble
KOHCTPYKLMN.

4.6 Pasmepbl n opmy 06pasuyoB MPUHMMAOT B 3aBUCUMOCTU OT MNPUHATLIX METOAWK UCMbITAHWIA,
NpUBEAEHHBIX HUXeE.

BennunHa AonycTVMbIX OTKAOHEHW OT HOMUWHA/bHBIX pasmMepoB 06pasLoB JO/MKHA HaxoAWTbCA B
npegenax + 0.1 mm. Pasmepbl o6pasua, He BXogslne B pacyeTHble chopmysbl (Hanpumep, AnnHa obpasua
npy UCMbITAHUAX 3yBYaTbIX COEANHEHWNIA Ha N3rMG), AOMKHbI ObITb BblAEPXaHbl C TOYHOCTbIO A0 3—5 MM.

Mpn unsrotoBneHun ogHa M3 oceil obpasua AOMKHbI pacnonaraTbCA BAO/Ib BOMIOKOH APEBECUHbI.
lFoAnyHblE C/IOU Ha TOPLEBbLIX NOBEPXHOCTAX AO/MKHbI 6bITb NapasnenbHbl 0AHON Nape NPOTUBOMOMOXHBLIX
rpaHeil v nepneHAvKyNAapHbl Apyroi. Mexay CMeXHbIMU rpaHsaMn 06pasLoB J0KHbI ObITb NPAMbIE YIJibl.

4.7 Ha kaxablii o6pasel fo/mKHa 6bITb HAHECEHA MAPKMPOBKA, YKasbiBatolias Homep obpasua.

4.8 Tpy npoBefeHUN WCMbITAHUIA COMKCUPYIOT 3HAYeHWe paspylualolleil Harpyskm u Xxapaktep
pa3pylweHus obpasua (OTHOLEHWE nnowaan paspyLieHns obpasua no ApeBecuHe K nnolwaan paspyleHus
no KNeeBoli NPOCNoiike, BbIpaXXEHHOe B NMPOLEHTax).

4.9 VicnbiTaHns o6pasuoB NpoBOAAT Npu Temnepatype Bo3gyxa (20 + 2) °C u BnaxHoctu (65 + 5) %.
[onyckaeTcs npoBOAWTbL KPaTKOBPEMEHHbIE WCMbITaHUA B MOMELLEHUN C Apyroli TemnepaTtypoii u
BNaXXHOCTbIO BO34yXa Npu YCNOBUW NX NPOBEAEHUS Cpasy Xe nocne KOHAWLMOHNPOBaHNSA 06pas3LioB.

5 Mprnbopbl U UHCTPYMEHT

5.1 [na npoBeAeHNs UCMbITaHN HeobXxoAnMbI cnegytolme 060pygoBaHNe N MHCTPYMEHT:

- ucnblTatenbHas mawuHa no FOCT 28840 ¢ NOrpellHOCTbI0 U3MepeHus Harpysku He 6onee 1 %,
no3BONAIOLLAA NMPOBOAUTL UCMbITAHUS CO CKOPOCTbIO MepeMelleHns Harpyxatowei ronoskm ot 0,5 go 10
MM/MWH;

- npucrnocobneHna ANs 3axuma obpasuoB M nepefadnm Ha HWX Harpysku (ykasaHbl panee
NMPUMEHUTENBHO K KaXAoMy BUAY UCNbITaHWi);

- Bnaromep no NOCT 16588 ona onpefeneHns BAaXHOCTU ApeBeCUHbl 06pa3yuoB € NOrPELUHOCTbLIO He
6onee +1 %;

- Becbl No FOCT 24104 c npefenom U3MepeHns 40 1 Kr M TOYHOCTbIO =1 T;

- NpMBopbI ANA U3MEPEHNUs TeMnepaTtypbl U BNaXHOCTU BO3AyXa;

- WTaHreHuupkyab no FOCT 166 ¢ NorpeLwHoCcTb0 n3MepeHns He 6onee 0.1 mwm;

- U3MepuTenbHas IMHeka ¢ TOYHOCTLI0 M3mMepeHnsa Ao 1 mm no TOCT 8026;

- NOBEPOUHbIA yronbHUK 90° no TOCT 3749.

5.2 Bce wucnonb3yemble 060pyAoOBaHWe W WHCTPYMEHT [O/DKHbI CBOEBPEMEHHO MOBEPATLCA B
COOTBETCTBYIOLUUX METPOSIOIMYECKUX LIEHTPAX.

6 MeTog onpefeneHvs npefena NPOYHOCTM K/IEEBOrO COEAMHEHUSI MpU
CKa/lblBaHWM BA0/1b BO/IOKOH [1pEBECUHbI

6.1 MpuHUMN UCNbITAHWI OCHOBaH Ha MPUIOXEHWU YCUNUSI K €AIMHUYHOMY K/IEEeBOMY COEAVHEHUIO NpU
NPOAO0/ILHOM CXaTuu (NapannensHo BO/IOKHAM APEBECHHBI).

6.2 ®opmMa ¥ pa3Mepbl 06pasLoOB AN MCNbITAHUIA MoOKasaHbl Ha pucyHkax la. 16. [onyckaeTcs
M3roTOB/IATL 06Pa3Lbl LMPUHOK MEHEee YeM yKasaHo Ha pUCYHKe 1. eciv WUpuHA KNeeBoro Cosi B U3genuu

2
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He No3BONSAET NoNyunTb 06pasel, Tpedbyemo WNPUHbI.

Mpu hopmmpoBaHnmM ycTynoB B obpasLe Ha pucyHke la n HUXHero yctyna B obpasue pucyHke 1lab He
[JonyckaeTca nepepesaHue kneesoro cnos. BonokHa ApeBecuHbl ¢ MOBEPXHOCTU KNEeBOro Cosi Ha ycTynax
JO/MKHBI 6bIThb TLWATENBHO YAAIEHbI.

PucyHok 1 — ®opma v pa3mepbl 06pasua 418 UCMbITaHWA Ha cKkasbiBaHue

CxeMbl U3roToBneHUss 06pasLoB U3 ChneunasibHO CK/IEEHHbIX 3aroTOBOK MpefCcTaB/ieHbl Ha PUCYHKax
2a. 26. OnuHy 3arotoBku |. Cxemy W3rotoBneHUs 06pasLoB, BbIpe3aHHbIX M3 FOTOBOW NPOAYKUUM - Ha
puUcyHke 2B.

6.3 Mpy ncnbiTaHusAx obpasel, ycTaHaBNMBalT B npucrnocobneHme (CM. pucyHku 3. 4). MNMoBepxHOCTU
HUXHUX YCTYNoB Ha pPuUCyHKe la ¥ HUXHEro ycrtyna Ha pucyHke 16 [o/KHbI MAOTHO npuneratb K
COOTBETCTBYHOLMM MOBEPXHOCTAM NPUCNOCOBNEHUIA.

6.4 TMpucnocobneHne c ycTaHOB/IEHHbIM B HeM 06pasLoM MOMELLalnT Ha OMopHyl naaTdopmy
UcnbiTaTe/IbHOW MalluvHbl TakuMm 06pas3om, 4ToObl OCb MNyaHCOHa MPWCNOCO6/MeHNs coBnagana C OCbio
HarpyxalLuero ycTpoiicTBa UcCnbITaTesIbHON MaLLUHbI.

6.5 O6pasel, HarpyxarwT HenpepbiBHO NPW CKOPOCTU MNEpPeMELLEHUs HarpyxatoLieil ronoBku
ucnbiTaTtenbHoli MawwuHbl (0.60 + 0,15) mMM/MUH. MchmbiTaHue npodos/xarT A0 paspyleHus obpasua.
PaspyLiatoLlyto Harpy3sky onpefensatoT ¢ NorpellHocTbio He 6onee 50 H. BennunHa paspyLuaroLlein Harpysku
He [0/KHa HaxoAWTbCSA B HavaslbHOM Auvana3oHe — 10 % npefenbHOro 3HavyeHuss U3MepPUTENIbHON LuKasbl
UcnbiTaTe/IbHOW MalUUHbI.

6.6 MNpefen NPOYHOCTU KNEeBOro COeANHEHUS BbIYUCAAIOT C TOYHOCTbIO A0 0,1 MIa no cdopmyne

n=P/F. 1)

rae P — paspywarouiasa Harpyska. H;

F — nnowagb k1eesoro coefvHeHns, M2

3a pesynbTatbl WCMbITAHWSA MPUHMMAIOT CTaTUCTMYECKMe [aHHble (cpegHee apudmeTnyeckoe
3HayeHue npegena MPOYHOCTU, BAPUALMOHHBIA KOIMMULMEHT N MUHUMANbHOE BEPOSTHOCTHOE 3HayeHue
npegena mnpouHocTu), onpegensemble no [OCT 16483.0. [Mpu 3ToM UKCUMPYIOT Takke Xapakrep
paspyLUeHust KNeeBoro CoeJuHeHns.

6.7 Pe3synbTaTbl UCMbITAHWI PUKCUPYIOT B NPOTOKO/IE UCMbITaHUIA (Mpunoxexue A).

Mpu npoBeAeHNUM UcnbITaHWii AOMKHbI cobogaTbcs TpeboBaHns 4.4-4.9.
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a)

0)

B)

HanpagneHue 40M0KoH

1 - 3aroTtoBka gsa obpasua: 2 - nponwsa; 3 - NpUMNyck Ha 06paboTky
PucyHok 2 - Cxema n3rotoBneHusi o06pasLoB

8° b wpCo o —

ol
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1 - nyaHCOH; 2 - caMoLeHTpupyloLlas onopa; 3 - Bknagbilw; 4 - NpyxuHa; 5 - cTolika; 6 - obpasel;
PucyHok 3 — lMpucnocobneHne Ansa ucnbiTaHuii Ha ckanbiBaHne
J

1 — kopnyc; 2 — npyxuHa; 3 — NoABWKHAasA nnaHka; 4 — ponukn; 5 — HaxunmHas npuama c LapoBoii
onopoii; 6 — obpasel; 7 — NoABWXKHAsA onopa; 8 — YCTPONCTBO ANA NPUKMMa NOABUKHOW ONopbI
PucyHok 4 — lMpucnoco6seHne Ans ucnbiTaHuii Ha ckanbiBaHne

7 MeTos onpefeneHnss npeaena MpoYHOCTM KIEeBOro COeAMHEeHUs npu
NOC/IONHOM CKa/iblBaHWWN B10/Ib BOJIOKOH APEBECUHbI

7.1 Mpu KoHTpoNne kKayecTBa W3rOTOBMEHWUA 3aroTOBKUM ANA 06pasLoB BbiNUAWBAOT U3 TOPLEBbIX
yacTteil msfenuii UM KOHCTPYKUWI NPV AOBeAEeHUM WX [0 MPOEKTHbIX pasmepoB (pucyHok 5). Mpu aTom
TO/IWMHA OTNaja Ao/HKHA O6blTb He MeHee 50 MM.

3aroToBkM pacnuauBatoT Ha o6pasLbl (PUCYHOK 6) B BUAE MPSMOYTO/IbHOW Npu3Mbl ceveHnem (50x50)

+ 0.5 MM 1 BbICOTOI H, paBHOI BbICOTE CeYEHUA U3AEeNNA UM KOHCTPYKLMK. MPOTMBONOMOXHbIE MI0CKOCTH
06pasyoB [A0/KHbI 6bITb NapanfienbHbl Mexay co6oil, a kneeBble NPOCAOKKM — NepneHAnKYNsipHbI
N/I0CKOCTKM nponuna.
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Mpy GONbLUOI BLICOTE CEYEHWUSI W3LENUS WM KOHCTPYKUMM 3aroToBka A/1s1 06pasLoB MOXET ObiTb
pasfeneHa Ha ABe—Tpu YacTu.

A — MPOEKTHbI pa3Mep KOHCTPYKLUW;
H — BbICOTa KOHCTPYKLMK; B — WIMPUHA KOHCTPYKLUUKN; 1— nponusbl,
2 — 3aroToBka Ana obpasuos; 3 — oTnag
PucyHok 5 — Cxema BbiNnnavBaHusa 3aroToBky A5 06pa3LoB Ha NOCM0HOE CKaslblBaHue
1

1— o6pasubl; 2 — nponusbl; H — BbiCOTa KOHCTPYKL MK
PrcyHok 6 — Cxema pacnuimBaHusa 3aroToBku Ha o6pasLbl 4151 UCMbITaHWUI Ha NOCMONHOE CKasibiBaHue

7.2 O6pasel, ycTaHaBNNBaIOT B NPUCNOCO6EHNEe ANA UCTbITAHNSA (PUCYHOK 7).

Mpy MCNbITaHWU 3a4HAS TPaHb HOXa NMyaHCOHa W NepefHss rpaHb NepeaBUXHOV OMOPHOW MoLLaaKm
npucnocobeHns fo/MKHbI HaXOAWTLCA B O4HOM MAOCKOCTU C NOTPELUHOCTbLI0 He 6onee + 0.5 mm.

MepemellieHMeM NPUXMMHON ONopbl 3akpennsaT obpasey B npucnocobneHnn. Harpysky Ha obpasel,
nepegawT Yepes MyaHCoH.

7.3 Obpasel, ncnbITbiBaOT A0 paspyLlleHns C NOCTOAHHON CKOPOCTbIO MepemMelleHns nyaHcoHa (1,5—
2)*10* m/c 1 chUKCUPYIOT paspyLuatoLLyto Harpysky P. KOTOpyto onpefenstoT ¢ NorpeLlHocTbio He 6onee 50 H.

7.4 Tpefen NPoOYHOCTU KIEEBOro COeANHEHUS BbIYUCAAIOT o dopmyne (1).

Mpn Heob6XxoAMMOCTW AN1A CPaBHEHUs nokasaTened NPOYHOCTU APEBECUHbI U K/1€EeBOr0 COeANHEHUs
NAEHTUYHBLIM 06pa3oM NPOBOAATCA CKasiblBaHWe APEeBECUHbI BHE 30HbI K/1€eBOr0 COEANHEHUS.

7.5 PesynbTaTbl NCNbITaHW (OUKCHPYIOT B MPOTOKO/IE UCTbITaHWli (NpunoxeHne b).

Mpu NpoBefeHn UCnbITaHNA AO/MKHbI cobnogaTbest Tpe6oBaHna 4.4—4.9. 6.5.
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n
1— ob6paseLl,; 2 — NpMXMMHas onopa: 3 — pykosTka; 4 — NyaHCOH; 5— HOX NyaHCOHa,;
6 — Kopnyc: 7 — kneeBoe coefiMHeHne; 8 — nepeaBuxHas onopHas niaowajaka; 9 — BUHT ynopa
PucyHok 7 — lMpucnocobnexne Ans ncnbiTaHnii Ha NOC/0MHOE CKaslbiBaHne

8 MeTof onpeaeneHus npegena MPOYHOCTM KNEEBOTO COEAMHEHMs Mpu
pacTsXKeHWN BAO/b BOJIOKOH A PEBECUHbI

8.1 [laHHblil MeTOA NpegHa3HauveH s npoBefeHns NabopaTopHbIX UCMbITaHWI U nccnegoBaTebCKux
paboT B LUeNax MonyvyeHWs [aHHbIX A0S AafbHeidwelr knaccudvkauuy Knees, WCNOMb3yeMblX Mpu
N3rOTOB/IEHUN HECYLLMX KOHCTPYKLWIA.

8.2 TpVHUMN MCMbITaHWi OCHOBaH Ha MPUIOXEHUN YCUNUS K eAMHUYHOMY KIeeBOMY COefUHEHUIO,
BbINO/THEHHOMY BHaX/N1ECTKY, NPU pacTsXXeHUN BAOMb BO/TOKOH APEBECUHbI.

8.3 ®dopma 1 pa3mep obpasua npeacraBneHbl HA pUcyHke 8.

O6pasupl 415 NPOBEAEHNS UCMbITAHUA AO/KHbI ObiTb W3rOTOBMEHbI M3 OGyka MIOTHOCTLIO HE MeHee
(700 + 50) kr/mM3 BnaxHOCTb [peBeCWHbl A0/DKHA HaxoAuTbcs B npegenax (12 + 1)%. yron mexay
rO4MYHBIMY KONbLaMW N NOBEPXHOCTLIO CKNenBaHNA Ao/mkeH ObiTb B npefenax mexay 30iu 90°.
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/
PucyHok 8 — ®opma 1 pasMmepbl 06pasua Ana UCMbITaHUA Ha pacTsxeHue

8.4 O6pasel, NnomMellalT B 3axBaTbl MUCMbITATENIbHON MalUMHbI Takum 06pa3oMm, YTOObl paccTosiHue
Mexay 3axBaTaMu Haxogunocb B npegenax ot 50 pgo 90 mm. obecneumBas camOBblpaBHMBaHWE
ucnblTatenbHOro obpasuya W npegorspalias  CMeLleHMe B MPOLECCe HarpyXeHus, WCNbITbiBAIOT [0
paspylleHuss C MOCTOSIHHOM CKOpPOCTbK MnepemMelleHns nyaHcoHa (2.0 + 0.5) kH/MuWH u domkcupyroT
paspyLialoLLyio Harpysky P, KOTOpylo onpegensoT C NorpewHocTbio He 6onee 50 H.

8.5 Mpepen Npo4YHOCTU K1EEBOro COeANHEHUS BbIYUCAAIOT No opmyne (1).

PesynbTaTtbl MCNbITaHW OUKCUMPYIOT B MPOTOKO/IE UCTbITaHWIA (NpuioxeHne B).

Mpu npoBeAeHNN UCMbITaHUA AOMKHbI cobnogaTbest TpeboBaHusa 4.4-4.9. 6.5.

9 MeTop onpepeneHva npegena NpPoOYHOCTU 3y6anb|x KNneeBbIX COQ,CI,VIHGHMVI
npun ctatn4eckom n3rnoe

9.1 O6pasybl AN WUCNbITAHUA BbINUAWBAKOT W3 C/I0EB, MOATOTOB/EHHBLIX AS CKIEUMBaHUS, B Buge
NPSAMOYro/ibHOl NPU3MbI € 3y6uaTbiM KeeBbiM COeANHEHNEM NOCPeAVHE AVHbI.

OnnHa o6bpasua fJomkHa 6bITb He MeHee ero 15-kpaTHOM ToNWMHbL. 3a TOMWwMHYy o6pasuya h
NPUHUMAIOT pasMep Mo Hanpas/IEHUIO MPUTOXEHUSA HArPy3Ku.

CpepHsia (pabouasi) yacTb ANMHBI o6pasua pa3smMepom He MeHee 6/1 fonxHa ObiTb CBOGOAHON OT
BUAUMbIX NOPOKOB ApPEeBEeCUHbI (4OnyckarTcsa nsacTeBble CyyYku guameTpom He 6onee 10 Mm) u gedrekTos
CKNlemBaHus.

O6pasubl A0/MKHbI UMEeTb nonepeyHoe ceyveHue (TOMAWMHY U LUMPUHY), paBHOE MOSIHOMY CeYEeHUIo
cnosi. Ecnn o6opypoBaHne He MO3BOMSET UCMbITbIBATh 06pasLbl MOMIHOrO CeYeHus:, AoNyckaeTcsa UcnbiTaHne
06pasLoB YMEHbLUEHHOrO ceyeHus. B 3TOM cnyyae 3aroToBkM pacnuivMBaldT Ha HECKONbKO 06pasuos
paBHOI LUMPUHBI, KaXAbI N3 KOTOPbIX UCMbITLIBAIOT.

9.2 McnbiTaHna nNpoBOAAT MO CXeMe, YKa3aHHOW Ha pUCYHKe 9. C MPUIOXKEHUEM Harpys3kum B TPeTAx
nposieta Ha nnacTb.

O6pasel, HarpyxawT paBHOMEPHO C TMOCTOSHHOW CKOPOCTbIO HarpyXeHusi, Mpyv 3TOM CKOpOCTb
HarpyxeHus fosxHa 6biTb Takoid, YTo6bl 06pasel, paspyLnics yepes 3—7 MUH NOC/Ie Hayasia HarpyXeHus.

8
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PesynbTaTbl UCTbITaHUIi 06pa3LoB, paspyLUMBLUUXCS 3a Npedenamy paboueil YacTv no AonyckaembiM
nopokam 1 gedyekTam, He yunTbIBaloT.

P2 P/2

1 - Harpyxatowme Hoxu ¢ R = (1,5 — 2)h: 2 — o6pasel; 3 — UWIMHAPUYECKUIA LLAPHUP;
4 — onopa
PrcyHok 9 — Cxema mncnbiTaHuii 3ybyaTbix KneeBbix COeAVHEHUIA NpW CTaTMYeCKOM n3rnbe

9.3 3HaveHue npejena NPOYHOCTM 3y6UaTOro K1eeBoro coeAVHeHUs onpeaensioT no opmyne
a=PLlT. )
rae P — paspywatouiasa Harpyska. H;
/ — BenuuuHa nponeta ucnbiTyemoro obpasua, cwm;
b — wwnpuHa ceuveHns obpasua, cMm;
h — BbicOTa ceueHuss obpasua, cm.
9.4 PesynbTaTbl UCMNbITAHWI PUKCUPYIOT B NPOTOKO/IE UCTbITaHul (Npunoxexue I).
Mpu npoBeAeHUM UCnbITaHWii AOMKHbI cobnogaTbea TpeboBaHns 4.4-4.3, 6.5.

10 MeTos onpeaeneHvst npefena MNPOYHOCTM BKAEEHHbIX MeTa/lIMYecKmx
CTepXxHei

10.1 OnpepgeneHne npegena MNPOYHOCTM BKAEEHHbIX META/IMYECKUX CTEPXHEN B [ApPEBECUHY
OCYLLECTBMAIT MyTEM MEeXaHW4YeCckux WCnbiTaHWin o6pasuoB Ha CABUT Mpu oxaTun (NpogasnvBaHue).
O6pasLbl N3roTOBAST cneynanbHO M OAHOBPEMEHHO C BKNENBAHWEM CTEPXHEN B 3N1EMEHTbI KOHCTPYKL WA,

10.2 3aroToBKa AN BKNEMBAHWA CTepxHeli W pa3mepbl obpasua ANS UCMbITaHW/ MNokasaHbl Ha
pucyHke 10a.

Ycnosua uU3roToBfeHns o6pasuoB (pa3mepbl OTBEPCTWI, AnameTp CTepXHel U WX NOAroTOBKA,
peuentypa u COCTOSHWE Kes, YCNOBWA BbIAEPXKA W Ap.) AO/DKHbl ObiTb WAEHTUYHBLIMU YCNOBUAM
M3roTOB/IEHNS Y3/10BbIX COEAUHEHNIA peanbHbIX KOHCTPYKLUIA.

10.3 VicnblTaHns 06pa3uoB NpoBOAAT He paHee, YeM Yepe3 3 CYTOK MNocne 3avMBKM Knes npu
Temnepartype Bo3gyxa (20 + 2) 8C.

10.4 VcnbiTaHna o6pa3uLoB MPOBOAAT B COOTBETCTBMM CO CXEMOW, NpuBEAEHHOM Ha pucyHke 106.
O6pasel, B uCMblITaTe/IbHOM Mpecce Heob6XoAMMO YyCTaHaBnMBaTb CTPOr0  BEPTUKA/IbHO, MNpUYEM
BEpTUKa/IbHas OCb 06pasla Ao/HKHA CoBNajaTh C LLeHTpasibHOW BEPTUKabHO OCbi0 MPUXXKMMHOIO Hallumaka
npecca. pn 3TOM MNPOBOAAT UCMbITAHWUA MOOYEPENHO KaXOro BK/EEHHOro CTEepPXHA B 3aroToBKe, He
pacnunusasn ee. ocne vcnblTaHWii NS onNpefeneHns xapakrepa paspylleHns pekoMeHAyeTcs 3aroTOBKY
pacnunnTb 1 NyTeM BblKasibIBAHUA OGHAXUTL CTEPXHU.

10.5 lMNMpepen npoyYHOCTM coeguHeHnid npu cagure. MIMa. onpegensioT no opmynie

| — Ppajp | A”oTal/sra. (3)

rae Ppeh — paspywarouasa Harpyska. H;

fBN— pnuHa 3agenku, cw;

rloa— AnameTp OTBEPCTUSA, CM.
10.6 Pe3ynbTaThl UCMbITAHWI (OUKCUPYIOT B NPOTOKOJIE UCTbITaHW (NpunoxeHue [).
Mpu npoBeAeHUN UcnbiTaHWii AO/MKHbI cobogaTbcs TpeboBaHns 4.4-4.9. 6.5.
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a)

2-2

6)

I

a — 3aroToBKa C BK/IEEHHbIMU CTEPXHAMU; 6 — cXema MUCnbITaHuii; 1 — apeBecuHa;
2 — meTannnueckas nofgknagka c oTBepcTuemM; 3 — MeTannnyeckuii wapHup
PucyHok 10 — OnpegeneHve NpoYHOCTY BKIEUBAHNA METa/IINYECKUX CTEPXHEN B APEBECUHY

11 MeTod onpegeneHus npegena MPOYHOCTU  KNEEBbIX COEAMHEHWIA
ApeBeCHONINTHbLIX MaTepuasios ¢ ApeBeCUHON

11.1 MeTog 3ak/yaeTcs B ONpefefieHnn paspylualolleil Harpysku, npuxogsuieiica Ha AfMHY

oﬁpasua, Mo KOTOPOMY NPOUCXOAUT OTPbIB MJ/INTHbIX MaTepunasoB OT APEeBECUHbI, U BbIYNCNIEHUN Npeaena
MPOYHOCTN KNeeBOoro coeanHeHus.

11.2 MMpu KOHTpONie KayecTBa BbiMycKAEMOI MNPOAYKLMM UCTbITaHUs 06pasLoB credyeT NpPoBOAUTHL
uepe3 3 [HSA MOCME M3TOTOB/IEHUS, ECIN CKNEUBaHWE OCYLLECTBASNOCHL 6e3 Harpesa, U yepe3 1 feHb npu

10
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CK/TeuBaHnu C HarpeBsoMm.
[lo vcnbiTaHuin o6pasubl XpaHAT B MOMELLLEHUN BMECTE C KOHTPO/IMPYEMO NPoAyKUMeN.
11.3 OnuHy 3arotoBku L (pucyHOK 11) NpuMHMMAlOT, UCXOAA M3 HEOOXOAMMOro ANsi UCMbITAHUIA Yucna

06pasLoB, C y4eTOM TMpUMYCKOB Ha pacnuioBky. BbicoTa 3aroToBkM h fo/mxHa 6biTb paBHa LUMPUHE
3/1IEMEHTOB [1ePEBSIHHOIO Kapkaca KOHCTPYKLWU UK U3fenus, Ho He MeHee 30 MM.

1 2

1 - gpeBecuHa; 2 - ApeBECHONIUTHbIA maTtepuasn; 3 - cBecbl
PucyHok 11 - 3aroToBka A5 ucnbiTaHui

11.4 Ha opHoli 13 GOKOBbIX MOBEPXHOCTEN C [ABYX CTOPOH B ApeBecuHe AenawT NpofosibHble
nponunbl Ans obpasoBaHusa cBecoB 3 (CM. pucyHok 11). [lomyckaeTcs Haiuyue Ha NAMTHOM Martepuane
CNos ApeBecuHbl TOMWMHON He 6onee 0.2 MM. 3aroToBKY pacnuansalroT nonepek BOSIOKOH ApeBECUHbl Ha
o6pasubl gnrHoii (30 £ 1) MM. noAaBasi ee Ha NUbHBIA ANCK CTOPOHOW, NPOTUBOMNO/IOXHOW CBECAM.

11.5 ®opma n pasmepbl obpasua A8 UCNbITaHW AO/MKHbI COOTBETCTBOBATb YKa3aHHbIM Ha PUCYHKe
12. TopueBble ¥ 6OKOBble MOBEPXHOCTU 06pasLoB [AO/KHbI OblTb B3aMMHO MepneHAuKynsapHbel. Ha
NOBEPXHOCTW APEBECHOMNINTHOIO Matepuasa He AO/KHO 6biTb BUAUMBIX AedhekToB. lNepen vcnbiTaHMEM
N3MEPSIOT A/IMHY obpasua ¢ TOYHOCTbI0 A0 0.1 MMm.

PucyHok 12 - ®opma v pasmepbl 06pasua 4158 ucnbitTaHns

11.6 [nsi NpoBeAeHUst UCMbITaHWS UCTOMb3YHT CNelnasibHO U3rOTOB/IEHHbIE CKOGbI (PUCYHOK 13).
Cko6bl 3aKpenasioT B 3axBaTbl WCMbITATENbHOW MalUMHbI TakK. YTO6bl OHW HEe UMENU CMeLLeHwuii
OTHOCUTE/IbHO APYT Apyra.

O6pasel, ycTaHaBnMBaloT B CKOObl Ha BClO rNy6uHy cBeca obpasua (cMm. pucyHok 13).

1
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L|
1 - BepxHsis ckoba; 2 - HWXHASA ckoba; 3 - obpasel,
PucyHok 13 - Cxema ckobbl 4151 UCNbITaAHUSA

11.7 TMpefgen MnNpPOYHOCTU KNEEBOr0 COEAVMHEHWS MPU  WCMbITAHWUW Ha HepaBHOMEPHbLIA OTPbIB

BbIYUCAAOT C TOYHOCTLIO A0 1 H/M no copmyne
q=PA “
raoe P — paspylwatowas Harpyska, H;
| — AanvHa obpasua, cMm.

11.8 Paspywiatolias Harpyska onpeensercsa ¢ norpelHocTbio He 6onee 5 H.

Mpu vcnbiTaHUAX cnegyeT hyKcupoBaTb XapakTep paspylleHus o06pasuyoB: Mo APeBECHOMIUTHLIM
maTepuanam, KneeBoi NPoCNoike NN peBecuHe.

11.9 Pe3ynbTaThbl UCNbITAHWI (HUKCUMPYHOT B NPOTOKOJIE UCMbITaHWA (MpunoxeHue E).

Mpy npoBeAeHUN UCNbITaHWI OMKHbLI cobnogaTbcs TpeboBaHns 4 4-4.9, 6.5.

12



MpunoxeHune A
(pekomeHayemoe)

MpoTokon

rOCT 33120-2014

UcnbiTaHWii No onpeAeneHnio MPOYHOCTU KTEEBOr0 COEANHEHNS

npn ckasibiBaHN BAOJIb BOJTOKOH

1 HasHaueHvie ucnbiTaHuii
2 [lata cknenBaHus
3 Mapka KOHCTpYKUuumn (M3aenus) -

4 Tlopoga 1 BNaXXHOCTb pEBECUHDI

5 HaumeHoBaHue n mapka knest (KOMNOHEHTOB) U UX COOTHOLLEHNE
6 Pexum cknensaHusa:

- HaHeceHuWe knes (pa3genibHoe, cMeceBoe)
- BPEMS1 OTKPbITON BbIAEPXKA, MUH

- BpEMS 3aKpbITOl BbIAEPXKN, MUH

- BPEMS BblAEPXKWN NOA AaBNeHNEM, MUH
- flaBneHne npeccosaHus. MMa (krc/cm2)
- BpeMs BblAEPXK/ 06pasLoB 40 UCNbITAHUS, CY T
7 CKOpOCTb NepeMeLLeHnst HarpyxatoLieil ronoBku MaluvHbl, MM/MUH
8 TemnepaTypa Bo3ayxa, BC
9 BnaxHocTb Bo3ayxa, %

i
Pasmepbl nnowaanm
O papumonsn e s
! Harpyska P. . 0
H (krc) :
LvpuHa OnuHa 1 MMa (krc/cm2)
«r b, cm cm
2
(®.1.0)
Jarta

PaspyLwieHne no
aopesecuHe. %

(noanuceb)

13
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MpunoxeHne b
(pekomeHayemoe)

lNpoTokon

UCMbITaHWA MO oNpeAeneHNo NPOYHOCTY KIEEBOTO COEAUHEHMS MPY NOCOAHOM

CKaJibiIBaHM BAOJ/1Ib BOJIOKOH APEBECUHbI

1 Mapka n pasmepbl KOHCTPYKUMK (U38enus)
2 [aTa ckneuBaHus
3 lMopoja 1 BNaXHOCTb ApeBEeCUHbI
4 TonwuHa cnoes
5 HaumeHoBaHune 1 Mapka knest (KOMNOHEHTOB) M MX COOTHOLLEHWE
6 Pexum cknenmsaHusa:

- HaHeceHue knes (pasfenbHoe, CMeceBoe)
* BPEMSA OTKPbITOW BbIAEPXKKN, MUH

- BPEMS 3aKpbITOV BblAEPXKM, MUH

- BpEMS BbIAEPXKN NOJ AaBNEHUEM, MUH
- faBneHune npeccoBaHus, MlMa (krc/cm2)
- BPeMS BblJepXKn 06pa3LoB 40 UCMbITAHUSA, CY T
7 CKOpOCTb NepeMeLleHunst HarpyXatoLLei ronoBk1m MaLlHbl, MM/MUH
8 Temnepatypa Bo3gyxa. °C
9 BnaxHocTb Bo3gyxa. %

Pasmepbl nnowaam
cKaslblBaHus

obpasua. F PaspyLwatolas Mpepen
Harpyska P. NPOYHOCTH O, XapakTtep paspyLieHus
Wupura  OnuHa /. H (krc) MMa (krc/cm?)
b, cm cm
CpefiHee 3HayeHve npegena npoyHocT ag- _ M Ma:
MuHMManbHoe 3HayeHue npegena npoyHoctm o » - Mrla.
(®10.) (noanuck)
Jata

14
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MpunoxeHne B
(pekomeHayemoe)

MpoTokon
UCNbITAHUIA NO onpeaeneHno npegena NPoYHOCTW K1eeBOoro CoeauHeHUs npu
pacTaXXeHuUn BA0b BONOKOH ApeBecuHbI

1 [laTa ckienBaHus

2 BnaxHoCTb peBEeCUHbI
3 HaumeHoBaHue 1 mapka knest (KOMNOHEHTOB) U UX COOTHOLLEHNE
4 Pexum cknensaHus:

- HaHeceHue knes (pas3genbHoe, cmeceBoe)
- BPEMSA OTKPbITOV BbIAEPXKN, MUH

- BPEMS 3aKpbITON BbIAEPXKKN, MUH

- BpEMS BbIAEPXKM NOA AaBfIEHNEM, MUH
- flaBnieHne npeccosaHus. MMa (krc/cm?)
- BPeMS BblAEPXKM 06pa3L0oB A0 UCMbITAHNUS, CY T
- TO/ILLMHA K/1eeBoro WwBa
5 CKOpOCTb NepeMeLLeHnst HarpyxatoLiei ronosku MatlvHbl, MM/MUH
6 TemnepaTypa BO3ayxa, BC
7 BnaxHocTb Bo3gyxa, %

Ki
Pa3mepsbl nnowaam
ckasiblBaHus obpasua. Mpegen npoyHocTH
PaspywatoLias
|
1 Harpyska p. K/1eeBoro coeAnHeHus PaspylieHue no
H (krc) 0. aopesecuHe. %
MMa (krc/cm2)
LLnpuHa AnvHa 1,
«T b, CcCM CM
(©.1.0.) (noanuceb)
faTta
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Mpunoxexne I
(pekomeHgyemoe)

[NpoTokon
UCNbITAHUIA MO oNpeseneHnto NPOYHOCTN 3ybUaToro KneeBoro CoeguHeHUs npu
cTaTtuyeckom nsrube

1 HasHayeHue ucnbiTaHuii

2 Mapka KOHCTpyKuumn (n3genus)
3 [arta ckneusaHusa
4 TMopoja n BNaXHOCTb ApEBECUHbI

5 MapameTpbl 3y64aToro coeamHeHus:
- ANvHa 3y6a, MM
-war. Mm

- 3aTynnexHve, MM
6 HaumeHoBaHve 1 mapka knes (KOMNOHEHTOB) M KX COOTHOLIEHNE
7 Pexum cknenBaHus:

- HaHeceHwue knes (0AHO-, ABYCTOPOHHEE)
- BpeMs BbIAEPXKN NOJ AaBNeHneM, ¢

- fasneHne npeccosaHusa. MMa (krc/cm2)

- BPeMS BblJepXKn 06pa3LoB 40 UCMbITAHUSA, CY T
8 CKOpOCTb NepeMeLLeHNs HarpyxatoLleli rofIoBKU MallnHbl, MMYMUK
9 Temnepartypa Bo3gyxa. °C

10 BnaxHocTb Bo3gyxa. %
@ Pa3mepsl b n
1 nonepeyvyHoro accTodaHne Paspyliaiolas peaen
ceyeHus obpasua. F mMexay Harpy3ka NPOYHOCTH XapakTep
g Wnpnka  fnuva LeHTpamm P. H (krc) a. MMa paspyLieHms
onop 1cm ' (krc/lem2)
b, cm h, cm
(¢.1N1.0)) (noanuce)
OaTa
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Mpunoxexne
(pekomeHayemoe)

lMpoTokon
MCNbITAHUA NO onpeAeneHno NPOYHOCTW BKIEMBAHWUA METasl/IMYECKUX CTEPXHEN

1 HasHaueHve ucnbiTaHui

2 Mapka KOHCTpyKuuun (n3genns)
3 [laTa cknenBaHusa
4 Tlopoga 1 BNaXXHOCTb APEeBECUHbI
5 Cocras knes:

- cMorna, B.M.

- OTBEpPAUTESb. B.4.

- nnactudukarop, B.Y.
- HanonHuTenb, B.4.

6 Tun v NPoAOMKNTENBHOCTL NepemMelLnBaHus (pyyHoe, MexaHn4eckoe)
7 MapameTpbl CTEPXHEN (knacc apmartypbl, AgnameTp)
8 Bpems Bblgepxkn 06pasLoB 40 UCNbITAHWSA, CYT,
9 CKOpOCTb NMepeMeLLeHUs HarpyxatoLei ronoBk1 MallnHbl, MM/MUH

10 Temnepatypa Bo3gyxa, °C
1 BnaxHocTb Bo3ayxa. %
2 m
I f E';'aMiLF; OnvHa Paspywatowas Mpepen
OTBEPCTUA. 3aenku /. Harpyska P, NPOYHOCTY T, XapakTep paspyLueHus
oM cM H (krc) MMa (krc/cm2)
(¢.1.0.) (noanwuce)
[Oata
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MpunoxeHne E
(pekomeHgyemoe)

[NpoTokon
WcnbiTaHnii NnpOYHOCTU K/1€eBOro COeAVHEHNS APEBECHON/IUTHbLIX MaTepnuasios C
[pPEeBECUHOIA

1 Mapka, pasmepbl KOHCTPYKUUW WU U3[enusa
2 lMopofja ocHoBaHuA
3 [lpeBecHONNUTHbI MaTepuan, TOMLWMHA, MM
4 Kneii
5 OcCHOBHblE NapameTpbl pexunma cknensaHus
6 Bpems oT MOMeHTa pacnpeccoBKk/ [0 Ha4ana vcnblTaHui
7 BnaxHocTb ApeBecuHbl 06pa3LoB

CpegHsas n
Homep [nuHa o6pasua 1 PaspyLwatoLas MUHUMaNbHasA
Harpyska P. NPOYHOCTb K1EEBOrO XapakTep paspyLueHus
obpasua c™m
H (kre) coeauHeHus q.
H/Mm (krc/cm)
(¢.1.0)) (nognuceb)
OaTa
YK 674.028.9:620.17 MKC 19.020 OKI 53 6660

KnoueBble cfioBa: [AEPEBSIHHbIE KOHCTPYKLUM, TMNPOYHOCTb [EPEBSHHbIX KOHCTPYKUUA, MeToAbl
UCnbITaHUii AepeBAHHbIX KOHCTPYKLMIA

MognucaHo B nevyatb 19.01.2015. ®opmat 60x84/,,.
Yen. neu. n. 2.33. Tupax 32 3k3. 3ak. 177.
MoAroToBNeHO Ha OCHOBE 3N1EKTPOHHOI Bepcum, npefocTaBneHHol pa3paboTunkom cTaHaapTa
oryn « CTAHOAPTUH®OPM»
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