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Mpeancnoeue

1 PASPABOTAH AkuunoHepHbiM oblecTBoMm «HaydyHo-uccnegoBaTtenbckuid LeHTp «CTpouTenscTBO»
(AO «HWLU «CtpoutensctBo») — LleHTpanbHeIM Hay4HO-UccnenoBaTenbCKMM MHCTUTYTOM CTPOWTENbHBIX
KOHCTpykumnia um. B.A. KydyepeHnko (LHUMCK um. B.A. Ky4epeHko)

2 BHECEH TexHun4yecknum KoMUTETOM no cTaHgaptM3auun TK 465 «CTpouTenbcTBO»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U meTtpornornm ot 27 mapta 2025 r. Ne 226-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

COEOWHEHWUA BONTOBLIE CTANBbHbLIX CTPOUTENBbHbLIX KOHCTPYKLMUN
MeToa onpefenelus koacgduLneHTa 3aKkpyuuBaHusa 6onTtos

Bolted connections in steel structures. Determination of k-factor for bolts

Oarta eBegeHna — 2025—05—01

1 O6bnacTb npumMeHeHnA

HacTosawni cTaHgapT pacnpocTpaHaeTcs Ha (pUKLMOHHbIe coeauHeHusa (Ha BonTax ¢ KoHTponupye-
MbIM HaTshHKEHMEM) CTanbHbIX CTPOUTENBHBIX KOHCTPYKUWIA M yCTaHaBNMBaeT METOA onpeaeneHuns koadduum-
€HTa 3aKkpyunBaHusi BONTOB Ha CTPOMTENbHOM MMOLAKE.

2 HopmaTuBHbIe CCbINKK

B HacToslwem cTaHgapTe UCNONb30BaHbl HOPMATUBHLIE CChINKW HA cnefyroLwme JOKYMEHThI:

FOCT 18188 PactBoputenn mapok 645, 646, 647, 648 ona nakokpaco4yHbIX MaTepnanor. TexHudeckue
yCroBus

FOCT 32484.1 (EN 14399-1:2005) BoNTOKOMNMEKTLI BbICOKOMPOYHbIE A8 NpeBapuTenbHOro HaTsxe-
HUS1 KOHCTPYKUMOHHLIEe. OB e TpeboBaHus

Cl170.13330.2012 «CHwul1 3.03.01-87 Hecylume n orpaxaatroline KOHCTPYKLUUY

MpumeyaHue — lNpy NONB30BaHWM HACTOALLMM CTaH4APTOM LienecoobpasHo NpoBEpUTL OEWACTBME CCbINOY-
HbIX CTAaH4apPTOB (CBOAOB NpaBui) B MHGOPMaLWMOHHOW cucTeMe 06LLEro NoMb3oBaHWA — Ha oduumransHom cante dene-
panbHOTo areHTCTBa N0 TEXHUYECKOMY PEryrnmpoBaHMO N METPONOriW B ceTn VIHTEpHET nnu no exerogHomy MHdopmMauu-
OHHOMY yka3saTenio «HaunoHanbHble cTaHAapThI», KOTOPLIA ONYBNMKOBaH MO COCTOAHMIO Ha 1 AHBapSA TEKYLLEro roga, u no
BLIMYCKaM EXeMecAYHOoro MHopMaLUMoHHOTO ykasaTtensa «HauuoHaneHble cTaHgapThi» 3a Tekywuid rod. Ecnv 3ameHeH
CCbINOYHbIA JOKYMEHT, Ha KOTOPbIW AaHa HeaTUpOBaHHas CCbifka, TO PEKOMEHAYETCA UCMONb30BaTh AENCTBYIOLLYIO BEP-
CWI0 3TOTO OOKYMEHTA C YHETOM BCEX BHECEHHbIX B JA@HHYI0 BEPCUIO M3MeHEHUIA. Ecnn 3aMeHeH CCbINOYHbIA JOKYMEHT, Ha
KOTOpbIV JaHa OaTUpOBaHHas CCbIfKa, TO PEKOMEHAYETCA UCMOMb30BaTh BEPCUID 3TOMD AOKYMEHTA C YKa3aHHbIM Bbille
rogom yTBepAeHus (NpuHATKA). Ecnn nocne yTBepKOEHWA HACTOALLIEro CTaH4apTa B CCbIMOYHLIA JOKYMEHT, Ha KOTOPLIN
JaHa 0aTUpoBaHHas CChInka, BHECEHO MAMEHEHMWE, 3aTparvBaloLLee NonoXeHne, Ha KOTopoe AaHa Cebinka, To 3T0 Nono-
KEHUE PEKOMEHOYETCHA NPUMEHATL 6e3 yyeTa AaHHoro uameHeHusi. Ecnu ccbinoYHblin JOKYMEHT oTMeHeH 6e3 saameHsl, To
MonoXeHue, B KOTOPOM AaHa CChiMKa Ha Hero, peKOMeHAyeTcs NPUMEHSTL B YACTUW, HE 3aTparvBalollei aTy ceoinky. Cee-
OEeHWA 0 AeiCTBUM CBOLOB NMpaBun uenecoobpasHo npoeeputs B ®egepansHOM MHpOpMaLMOHHOM poHAEe CTaH4apTOB.

3 TepMuHbI, onpegeneHnUa N 0003Ha4YeHUsA

3.1 B HacTofem cTaHgapTe npuMeHeHsbl TepMuHbl no TOCT 32484.1, a Takke cnegyrowmi TEPMUH C
COOTBETCTBYHLLNM ONpefeneHneMm:

3.1.1 KoadpchmumeHT 3aKpyumBaHua: BennuunHa, npeacraenawlas pacyeTHy0 3aBUCMMOCTb MeXay
KPYTALLMM MOMEHTOM, HOPMAaIbHbIM YCUITMEM OCEBOr0 HaTSKEHUST U HOMUHaMBbHBIM AnaMeTpom BonTa.

3.2 B HacTosLWeM cTaHgapTe NpuMeHeHbl crieqyrolimne o6o3Ha4YeHus:

Ap, — HOMUHaNbHaA pacyeTHas nnowagb cevyeHus Gonra, MMZ;

d — HOMUWHanbHbIA gnameTtp 6onTa, Mm;

k — KO3 PULNEHT 3aKpy4MBaHUS;

MapaHune ochbuumnansHoe
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k., — cpefHee 3HaveHne KoaMdULIMEHTA 3aKpYHMBAHNA ONA KaX a0l napTun GonTos;

M — kpyTALWMA MOMEHT, NpUKnagbiBaemMbll BO BpEMSA UCMbITaHus, H - m;

N — 3apaHHOe OCeROE ycunue HaTseHus bonTa, H;

P — oceBoe HaTskeHWe BonTa, onpeaensemoe UCNbITaTensHeIM obopyaoBaHueM, H;

Rpyn — MUHUManNbHoe BpeMeHHOE COMPOTUBIIEHWE PaspbiBY, MPUHUMAEMOe Mo HauMoHanbHbIM CTaH-
4apTam 1 TEXHUHECKMM YCNOBMAM Ha 6onThbl, H/mm2.

4 OOwwre NonoXxeHus

4.1 WcneiTaHuss NpoBOOAT ANA NOATBEPXAeHWS yKasbiBaeMon B cepTuduKkaTe Ka4yecTBa BeNNYMHbI KO-
achduuMeHTa 3akpydnBaHus Ha napTuio BONTOKOMMMEKTOB UMW NPW M3MEHEHUW BYAA MOKPBITUSA U CMa3KM,
HaHeCeHHbIX Ha pe3bby 6onTa, ranky u wanby.

4.2 VcneiTaHuio nognexaT UaroToBneHHsbIe OAHUM NpoussoauTenem BoNTOKOMNNEKThI, KOTOPLIE COCTO-
AT M3 0TODpPaHHBIX OT KaXaol napTuv 6ONTOB W raek, yKOMNIEKTOBaHHbIX ABYMS Warnbamu, ycTaHaeBnMBaemsbl-
MW nog ronosBky 6onTa u ranky, N1 OAHOW Wanboi, ycTaHaBnMBaemMon Nnog ranky.

4.3 BonToKOMMNMNEKTb!, HA KOTOPbIX NPOBEAEHO UCMbITAHWE, HE AOMKHbI BbiTb MCNOMb30BaHbLI ANSs MNo-
BTOPHOTO UCMbITAHNSA.

4.4 VcneiTaHus cnegyeT NpoBOAMTEL B MOMELLEHUM NMpU TeMNepaType oKpyXatowero Bozayxa ot 10 °C
0o 35 °C v oTHocuUTenbHOM BnaxHocTu Ao 80 %.

5 CpeacTtBa usmepeHui, annapartypa, BcromoraTesibHble yCTPOUCTBA

5.1 KoadhtpuumeHT 3akpydnBaHuis Kk onpefensoT Ha UCNbiTaTensHOM o60pyaoBaHWMU, NMO3BOMNAKLLEM
huKCcUpoBaTh ycunue HaTaxeHusa 6onta P npy dUKCMPOBAHHOM 3HAa4Ye€HMM KPYTSALLEro MmoMeHTa M, npunara-
eMoro K ranike (cM. pucyHok 1).

1 — BONTOKOMMNEKT; 2 — nopLleHb; 3 — Kopnyc; 4 — MaHOMETP UMW MHAWKATOP YCUNUs

PucyHok 1 — Cxema ucneiTatensHoro obopyaosaHms
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5.2 InHamoMeTpu4ecKne Knw4M cregyeT ucnonb3oBaTb B cooTtBetctBumM ¢ CIT 70.13330.2012
(nyHkT 4.6.8).

5.3 WcnbiTaTensHoe obopynoBaHWe OOMKHO ObITe NOBEPEHO U KanubpoBaHO COrMacHO COOTBETCTRYHO-
e Moaenn MeTOAMKE.

5.4 MNpepenbl gonyckaeMblX 3HAYEHUIN MOrPELUHOCTW: NOKazaHWe BEMWYUHBI yeunusa HaTsxkeHusa +1 %,
npYKnagbIBaemMoro KpyTswero MoMmeHta — 5 %.

6 Mopspgok onpegeneHun koadppuumeHTa 3aKpyumMBaHUA

6.1 BonToKOMMNEKThLl AOMKHbI BbITh paCKOHCEPBUPOBaHbLI C NOCNEAYHLWNUM HAHECEHWEM CMas3Ku B CO-
otBeTcTBUKU ¢ TpeboBaHmamu Cl 70.13330.2012 (nyHkT 4.6.6). MNepen ncnbiTaHnem ranky cnegyert nporHatb
no Bcel ANvHe Hape3aHHoW YacTu bonTa. [lonyckaeTcsa packoHcepBaLusa NyTeM O4YUCTKU pacTBOPUTENAMU MO
FOCT 18188 no nonHoro yoaneHus 3aBOACKOW KOHCEPBUPYIOLLEH CMa3KU.

6.2 BonT cnenyeT yCTaHOBUTL B CMeLManbHoOe OTBEPCTUE UCNbITaTensHOro obopyaoBaHus (CM. pucy-
Hok 1) ¢ oBymA kpyrnbiMu wanbamu (ogHa cTtaBUTCHA NOA ronoBky BonTa, gpyras — nofd ranky) wnv ogHoWn
waibon nog rakon. Mpu npoBegeHnn ncneitanHunii 6onT gomkeH BbiTh 3aMKCUPOBaH OT NPOKPYYMBaHWA 3a
ronoBky. Maiky saTaruBaloT 0o TpebyeMor BenuuMHbl KPYTALLEro MOMeHTa ¢ huKcaumein 3Ha4eHns yocunms
HaTsbkeHua. Cnocob HaTsxeHua BonTa OOMKeH COOTBETCTBOBATL Cnocoby, yKazaHHOMY B NMPOEKTHOW JOKy-
MEeHTauun 1 NpUMEHAEMOMY B YCMOBUSX CTPOUTENBHON NNOLAaKK.

6.3 3akpyuMBaHue raviku cnefgyeT NPOBOAWTL NNABHO, 6e3 pbIBKOB, CO CKOpocThio He Bonee 10 06/MUH.
He ponyckaeTca npuMeHeHWe rankoBepToB. [lonyckaeTcs 3aKkpy4nBaTh rakv B aBTOMaTU3NPOBaHHOM PEeXu-
Me, ecnu JaHHasa onepauunsi NpedycMOTPeHa KOHCTPYKLMER MchblTaTelbHOro 000pynoBaHns.

6.4 KoathdhmumMeHT 3akpy4mBaHus k OOMKEH BapbMpOBaThLCA B Cregyrolunx npegenax: 6e3 aHTukop-
po3uiiHoro nokpbitua — oT 0,14 go 0,20; ¢ aHTUKoppo3niiHeiM nokpeiTvem — oT 0,11 go 0,20. Ha kaxgbii
cny4ai BbIXOLa 3Ha4YeHWi 3a OONYyCTMMbIe Npeaensl AOMOMHUTENBHO NPOBOAAT HE MeHee Tpex UCMbITaHWA.
Pazmax Mexay HaubonblWMM U HAUMEHBLLMM 3HaYEHUAMUN B KAXO0W NapTUM He O0oMmkKeH npeebiwats 0,04.

6.5 3agaHHOE ycunve npegBapuTenbHOro HaTsxeHms 6onta N ans ucnoiTaHuin paccHuTeiBaloT No dop-
Myne

N=0,7" Ry, Apy (1)

6.6 KpyTtawumit MoMeHT M, npuknageiBaeMelil BO BPEMS UCMbITAHWS, pacCyMThIBaOT No hopmyne

M=017-N-d. (2)
6.7 KoahdunumeHT 3aKkpyumBaHusa k paccymTbiBatOT Mo hopmyne
M
=—, 3
d-P (3)

6.8 CpenHee 3HadyeHWe KO3 PULMEHTa 3aKpyINBAHNA K, AN KaXO0W napTun BONToB paccuuTbiBaT
no dopmyne

1=

k;
b ==L, @

=

rae N — KONMWYecTBO UCNbITaHUM.

6.9 3a pe3ynsTaT UCNbITAHUA NPUHUMAKT cpefHeapudMeTUYECKOe 3HaYeHUe Mo pe3ynsTataM UcnbiTa-
HWIA He MeHee NATY BONTOKOMMMEKTOB.

6.10 Pesyneratel odopMnAKT B BUAE NPOTOKOMNA WUCMBITAHWWA NO opmMme, NPUBEOEHHOW B NMPUNOXe-
Hum A.
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MpunoxeHune A
(cnpaBo4Hoe)

®dopma npoToKkona UcnbITaHUN Mo onpeaeneHuo KoadULMEHTa 3aKPYYUBaAHUA
MpoTokon ucneITaHwii No onpegeneHUo KO3 dULMeHTa 3aKpyuUMBaHUs

Ne «__ » 20_r

HaumeHoBaHne opraHunsauun, I'IDOMSBO,EI,I/IBLIJEI:& NCNbITAHNA

HawnmeHoBaHWe obbekTa CTpouTEenbCcTBa

Wndpp npoekTa

OcHoBaHue

HaunmeHoBaHne nagenua

H/ceptucbmnkat/Ne naptum

MapkupoBKa Ha U3genuu

Mapka v Mogenb MChbITaTenbHOro 060PYA0BaHWS, 3aBOACKOWN HOMED, AaTa NoBEPKWU, HOMEp CBUAETENbCTBA O NOo-
BEpKE

Ycnosusi NpoBeaeHUs UCTIBITaHUI

Ne n/m | BenwdyuHa kpyTawero moMmeHTa M, H - m OceBoe HaTskeHue P, H 3';?(:3)‘32:25:1 Cpeﬂ.Heek:HaquMe
OTKkroHeHuUs
WMcnblTaHus npoeenu:
[oli[e] LOomKHOCTb
KeanudukaunmoHHOe yA0CTOBEPEHWE, Moanuck :
lolife] OomkHocTb
KeanudukaumoHHoe yOocTOBEpPEHVE MNognuce
4
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YK 691.88:006.354 OKC 91.080.10

KnioveBble cnoea: KOHCTPYKUWW CTallbHble, 6OJ'ITOKOMI'IJ'IEKT, ncnblTaHKUA fSOJ'ITOKDM!'IJ'IEKTOB1 KOSCDCDMLME.‘HT
3akpy4yuBaHuA bonToB
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