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Ilpeanciaosue
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Hay4YHO-HUCCIE€A0BATEAbCKMH M MPOEKTHBIA UHCTUTYT CTPOMTEIbHBIX METANLIO-
koHcTpykuui uM. H.I1. Menvimkosa» (3AO «UHHUUIICK um. MenrHukoBsay)
n komnaHuen «Koster & Co Gmb H»

2 BHECEH opranuzanusmu-pa3paboTunKaMiy cTaHaapra

3 TIPUHAT na Hayuyno-rexnuyeckoM Cosete LHHHUHIICK um. MensnukoBa
22.01 2009 r.

4 BBEJEH Bnepsbie

5 Pazpaborka, corjiacoBaHue, yTBEpKACHHUE, OOHOBJIEHUE (M3MEHEHHE WM NEpe-
CMOTp) M OTMEHA HACTOAWEr0 CTaHAapra NOpPOMU3BOAMUTCA OpraHu3alMsIMHU-
pazpaboTUMKaAMH

3A0 «JJHHMHUIICK um. MeapHnkoBa»
© Koster & Co Gmb H

HacTtosmui cranaapT He MOXKET ObITh MOJHOCTBI) UM YACTHHHO BOCTIPOM3BEJCH, THPA-
KUPOBAH M DPACNpPOCTPAHEH B KadecTse OQHUMANbHOrO H3JaHus ©Oe3 paspewenus 3A0
« I THUMITICK um. Mensuukosa» U KoMnanuM «Késter & Co Gmb H»
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BBeaeHnue

Hactoswuii crangapt paszpaboTaH B COOTBETCTBHH C ITOJOKEHUAMH CTaTeH
11 u 17 dengepanbHoro 3akosa «O TEXHHYECKOM peryJupoBaHuu» Ne 184-P3 ot
27 nexabps 2002 r., KOTOpbIH YCTAHOBMUI MOpPSAAOK pa3pabOTKH, yTBEpKAEHMS,
y4ye€Ta U U3MEHEHHS CTaH1apPTOB OpraHu3alyH.

Hacrodiui cTaHgapT A0MKEH HCIOJAb30BATHCS OpPraHU3alMsiMH, BBIITOJI-
HAIOWMMH paboTel B 0071aCTH NPOEKTUPOBAHUSA, U3rOTOBIEHHUSI U MOHTAXa CTalle-
KEeJ1€300€TOHHBIX KOHCTPYKLIMHM, BKIIOUAIOLIUX aHKEPHBIE CTEPXKHEBBLIE YIIODHI,
NPUBAPCHHLIE K CTANBHBIM OankaM WM 3aKJIaAHbIM IJIACTHHAM.

B niocaenHee BpeMs B OTE€UYECTBEHHOHM CTPOMTCIBLHOM NPAKTHUKE IOJYUYHIIN
NPUMEHEHUE aHKepHblEe CTepKHeBble YHopbl cucTeMbl KOCO, KoTOpbie HCHOMNb-
3VIOT B KAYECTBE AHKEPOB /I MOHOJHUTHBIX CTaNCKe1€300€TOHHBIX KOHCTPYKIiii
Y 3aKNa]HbIX JeTaJled B BU/E NJaCTHH.

OO0beMbl NPUMEHEHHUS J3THUX YNOPOB HAa POCCUMCKOM pbIHKE OrpaHHYEHBI R
CBA3H C OTCYTCTBHUEM HOPMATHBHO-TEXHHUYECKOH 0a3bl JJIsi TEXHONOTHH KX NPH-
BAPKHA K CTaJbHbIM KOHCTPYKUMAM, BKIIOYas CBApKy uepe3 NpodHIMPOBAHHBIN
HaCTHUJ U3 OLMHKOBAHHOW CTAJIM B CTANEXKENE300€TOHHBIX NMEPEKPLITUAX C MOHO-
AUTHOH MIATOU.

Ileablo pa3pabOTKM CTaHaapTa SABIAECTCH CO3JaHHME HOPMATHBHOW 0a3bl 1Jis
[pUMeHEeHHs aHKepHbIX yropoB cuctembl KOCO 1 noBblleHUs KayecTBa HX IIPH-
BAPKH B CTajexene300€TOHHBIX KOHCTPYKUMAX 371aHMHA U COOpPYXEeHUH, 4To NOo-
3BOJIMT ODECNEeUUTh KOHKYPEHTHOCNOCOOHOCTL 3THUX ynopoB B Poccum, paciuu-
PUTH OOJIACTH N 0OBEMBI KX NTPUMEHEHNS.

3aMeyaHud H NPeAJOXKEeHUSA IO AONOJHEHHSIM H H3MEHEHUSIM HAaCTOAIUETIO
CTAHJApTa NMPOCHUM HanpapidTh no axpecy: 117393 Mocksa, yn. ApXurekTopa
Bnacosa, 49, 3A0 «IJHHUHUIICK um. MenbHrKOBa», pakc (495) 960-22-77,

E-mail: centr@stako.ru, Tenedon a4 cnparox: (495) 128-77-77.

3aMeuaHusi, MpeAN0XKEeHUs U BONPOCH! N0 KaueCTBY M HOMEHKJIATYpe CHUCTe-
mMpi  KOCO npocHM HanpasisiTh 1O apecy:

KOCO wau ero npeactasurens B Poccun: OO0 «MHTEPTEXITPUEOPY,
105094, r. Mocksnl, yi. b. CemeHoBckas, a. 42, Ten/daxkc (495) 544-29-74 mHo-
rokaHasjibHbld  Ten  (499) 369-37-00 http//:  www.intertehno.ru, E-mail:
info@intertehno.ru
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CTAHJXAPT OPrAHM3AIIUU

YIIOPKLI AHKEPHBIE CTEPXXHEBBIE CUCTEMBI KOCO
M TEXHOJIOTHUS UX IPUBAPKMH K CTAJIBHBIM BAJIKAM
MOHOJINTHBIX CTAJIEXKXEJE3OBETOHHBIX NEPEKPLITHHA
U 3AKJIAJHBIM IVIACTUHAM

Texnuuyeckue TpedOBAHMA

YTBEPXKIEH Y BBEACH B IICHCTBUE:
IIpukazom 3A0 «JHUUIICK um. MensaukoBa» ot 28.01 2009 r. Ne22
PemenneM komnanuu «Koster & Co Gmb H» ot 5.02 2009 r. Ne6

Jlara BBeaeuusn 2009-02-06

1 OobaacTer npuMeHenus

Hacroswmii ctanaapt opranuzanuu (nanee — CTO) ycraHapianBaeT Tpebo-
BaHHS, HEOOXOQHUMEIE NPH MCMOJB30BAHUM aHKEPHBIX CTEPHKHEBBIX YIIOPOB CHCTE-
mbl KOCO, naiee ynopsl, B MOHOJIHMTHBIX CTAJIEXKENE306€TOHHBIX NEPEKPHITHIX
3aKJIaJHBIX JEeTAJIAX B BUJE ILIACTHH, B TOM UMCIE:

- TpeOOBaHHSA K COPTAMEHTY W MAaT€pHalaM aHKEPHbIX YIIOPOB;

- TpeOOBaHHUS K TEXHOJOIMH INPHBAPKHM aHKEPHBLIX YIOPOB HENOCpeacT-
BEHHO K CTaJIBHBIM OankaM HJIM uepe3 NpoPUIMPOBAHHBIA HACTHI M3 OLMHKOBAH-
HOMU CTaJlU;

- TpebOBaHMA K CBApPHBIM COEJHUHEHHSIM AHKEPHBIX YIIOPOB M 3aKJIAAHBIX
[JIACTHH;

- TpeOOBaHMS K Ka4€CTBY IPHUBAPKU aHKEPHBIX YIIOPOB;
- TpeOOBaHHS K pacyeTy aHKEPHBIX YIOPOB;
- TpeOORaHMS MO TEXHUKE OE30MaCHOCTH IPH CBapKe YNOPOB.

2 HopmaTuBHBIE CCBLIKH

B HactosiimeM CTO uConn30BaHBl CCHUIKM Ha CJIEAYIOIIHE HOPMATHBHBIC
OOKYMEHTSI:

["OCT 24045-94 Tlpodunu cranpHble JUCTOBBIE THYTHIE C TpanelHeBHUIHbI-
MU roppaMu 1Jis CTPOUTENbCTBA. TeXHUYECKHE YCIOBUS

CHull 2.01.07-85* Harpysku u BosaencTusa /I'occtpoii Poccuun. — M.:
OI'VII LI 2004

CHull 2.03.11-85 3ammura cTpoMTEIbHbIX KOHCTPYKLUHMHA OT KOPpPO3HH. M.,
1986
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CHullI 11-23-81* Craasnble koHCTpYKLIMH, M., 2000

CHull 21-01-97* Iloxapnas 06e30mMacHOCTb 30aHWM M COOPYKEHHH, M.,
2001

CHulI 52-01-2003 beroHnnbie H xene300€ToHBbIe KOHCTpYKLUMU, M., 2004

ISO 13918:2008 Welding — Studs and ceramic ferrules for arc stud welding

ISO 14555:2006 Welding — Arc stud welding of metallic materials

EBpokoa 4:2004 IlpoekTHpoBaHHME KOMIIO3UTHBLIX CTaleXele300€TOHHBIX
KOHCTPYKIMH — Yacts 1.1: Obmume npasuna v npasuiaa aiasa 3aaHui. EN 1994-1-
1:2004:E

EN 10025:2005 Hot-rolled products of structural steels

3 TepmuHbl M onpeaeIeHUs

B HacrogiueMm CTO npUMeHEHBI CIESAYIOLIUME TEPMUAHDBI U ONPEIECICHUS:

3.1 cravpapr opranmsauum, CTO: Crangapr, yTBEpXKACHHBIM U IPUME-
HSCMBbIA OpraHM3alMe IS LeJIeH CTAaHAAPTHU3alMM, a TaKXKEe )11 COBEPLUEHCTBO-
BaHHs1 NPOM3BOJICTBA U O0O€CNEYEHUS KauecTBa NPOJAYKLUMH, BbINOJHEHUS padbor,
OKa3aHMs VCAYI, a TAKXKE JJIs paclpOCTPAHEHMsI ¥ MCITOJb30BAHHUA MOJYYCHHBIX B
pa3JIU4YHBIX 00JACTAX 3HAHHWM PE3YJIBTATOB UCCIECNOBAHMHK (MCIBITAHHUM), U3MEpE-
HUM U pa3paboToK.

3.2 cTaexee300eTOHHbIE MepeKpbITUS: MEXIY3TaXHbIE NMEPEKPLITHS CO
CTaJbHBIMH OAJIKAMH M MOHOJIMTHOH KENE300€TOHHOH IIJINTON 1O HHUM.

3.3 cTaJbHOH NPOPHINPOBAHHBIM HACTUI. COCAUMHEHNE MEXAY COOOH H
3aKPEIUICHHBIE HA OalKax JIMCTOBBIE THYTBHIE NPOMUIN C TPANCLHUEBUIAHBIMHA TO]-
pPaMH W3 OUMHKOBAHHOM CTaJIHM, BRINOJHAIOIINE (PYHKUHH HECHEMHON ONAIYOKM H
BO3MOXXHO BHEILIHEH pabouel apMaTypbl MOHOJUTHOM ILIMTHL.

3.4 aukepHbie yrnopsl: CTajJbHbIE KAJIMOPOBAHHLIC CTEPXKHHU ¢ KPYTIJIOH I'O-
JIOBKOH THNA cTanbonToB, M3roToBaeHHble dupmoii KOCO u npHBapeHHBIE CBO-
OOQHBLIM KOHIIOM K BEpXHEMY MOosCYy 0ajloOK WM 3aKJIaJHbIM IUIaCTHHAM C IOMO-

k10 cBapouyHoro obopynosanus komnannu KOSTER.
3.5 komOMHUpoBaHHaga Oaaka: CrtanpHas Oanka, paboTarilasi COBMECTHO

C MOHOJIUTHOH Kene300€TOHHON IUTUTON NEePEKPLITUA Onarogaps aHKEPHBIM YIIO-
paM, IIPUBAPEHHEIM 110 BEPXHEMY M0SICY OaJIKHU.

3.6 3akinaaHad niaacTuHa: CTalbHas MJIAaCTUHA C IPUBAPEHHBIMHA K HEWU aH-
KEPHBIMH YIIOpaMH, 3a/JellaHHas B OETOH Kak 3aK/ajiHas JA€Tajlb B MOHOJIMTHBIX
Kene300€TOHHBIX KOHCTPYKIHAX.

3.7 kepamu4eckoe KoabLo: Kepamuueckas maida, B KOTOPYK YCTAHABIIH-
BAETCH YIOP B IIPOLIECCE ero IPUBAPKH.
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4 QOO0mue nondmeﬂnﬂ

4.1 AHKEpHBIE YNOPbl UCNIOJIB3YIOTCA B CTANIEKEIE300€TOHHBIX NMEPEKPHITH-
SIX C MOHOJIMTHOM TLJIUTOM, BBINOJIHSAEMOM € TIOMOILLBIO BPEMEHHON HJIM HECHEMHOHU
onayyOku (pucyHox 1).

1- cranbHbie banku
2- MOHOJIMTHas XKene3obeToHHas TUIHTA
3- MOHONHMTHAaA IUTHTA [0 NPOPHIHPOBAHHOMY
CTATBHOMY HacTWTY
4- aHKEpHBII YIIOp
PucyHok 1- CeveHns THIIOBBIX KOMNO3UTHBIX Oanok

Pucynok 2- O0mui BHI MOHOJIHTHO#H XeNe300eTOHHOM TUIHTEE
110 NpOMHIHPOBAHHOMY HACTHJI
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4.2 AHKepHBIE YNIOPBI NPHBAPHBAIOTCA K BEPXHMUM M0SICaM CTAJIbHbIX 040K
10 OETOHMPOBAHUSA IJINTEL. B Cillyyae NpUMEHEHHUS CTANLHOTO NPOYUIUPOBAHHOIO
HacTUIa B KauyeCTBE HECHEMHOM ONAIYOKHM AHKEpPHbIE YIOpBI NPHBApPUBAKOTCA K
OankaM yepe3 CTabHON HACTUJ, Kak NPaBUIO, 0€3 NpeABapUTEIbHOIO CBEPICHUS
OTBEPCTHUA B HEM (PUCYHOK 2).

4.3 AHKEpHBIE YIIOPHI JOJIKHBI BOCIIPMHHWMATh CABUTrarOLIHE YCHIIUS, BO3-
HUKAIOMHAE MEXKAY TUIMTOH B BEPXHUMH NosgcaMy OallOK IMpH pacuyeTHBIX HArpy3-
Kax, U NPEensITCTBOBATL OTCIOCHHIO IUIMTHI OT BEPXHHX IMOSCOB 0ajJOK IpH Inone-
PCYHOM H3rH0€ MepeKpbITHS.

4.4 Auxepusie ynopsl KOCO 00651a1210T OrpaHHYEHHON TOJATIAUBOCTBIO
IPH M3rude, 4TO MO3BOJISET MCKIOYHUTE PACTPECKHBAHHE O€TOHA IJIUTHI B IIPOLEC-
ce paboTsl KOHCTPYKLUMH. Takue yHnopsl IPHUHATO HA3bIBaTh «T’MOKUMMY, ¥ HX MU-
HUMAJIbHBIA POru0 NpY CTAaHAAPTHHIX UCHBITAHUAX HA CIABHTI YCTAaHORBJEH EBpo-
KOAOM 4 ¥ paBeH 6 MM IIpH AECMCTBUM NPEJACAbHON CIBHUIalOLICH CHIIBI.

4.5 Ynopsl KOCO npuMeHsIOT ¢ 3aKiagHbIMH IIACTHHAMH, 3a7e]aHHbIMH B
OCTOH U BOCNPUHUMAIOUIMMH KPOME CABUTrarOlIMX YCWIHH, TAK)XE PaCTIrHBaKO-
1 ue (pUCyHOK 3).

4.6 Ynopsl H3roTOBJISAIOTCS U3 CIIOKOHMHOM CTaHd Ha CHelHalbHBIX IIpeccax
IOCJE HECKOJIBbKUX CTAIMH XOJ0AHOM KOBKH rOJIOBOK M TOPLIEBOM YaCTH.

4.7 Vnopslt KOCO npuBapHBatoTCcsi AyroBOi CBapKoOii ¢ MOMOIBIO CBAPO-
HbIX NUCTOJETOB NpU cuie Toka oT 300 xo 2500 A, npuHUMaeMOn B 3aBUCHMOCTH
OT JUaMeTpa CTepXHS ynopa. [Inucrosersl ¥ cnenuaibHble UCTOYHHKU ITHTAHHS,
NpeJHa3HAYeHHBIE Ul CBAapKH aHKepoB, npoussoastca dupmoit KOSTER. [{ns
NIPUBAPKH YIIOPOB MCMHOJB3YETCHS OQHOPA30BOE KEPAMHUYECKOE KOJIbIIO, B KOTOPOM
(GopMHUpYyETCA pacIaBJICHHBIA METAI B CRAPOUYHOM BaHHE (PUCYHOK 4).

5 Marepuaibl U pa3Mepbl AHKEPHBIX YIIOPOB

5.1 Ynops! ¢ KpyrapIMu rojioBKaMu (TMOKHME YIIOPhI) U3rOTABJIMBAIOTCS M3
crayiy Mapkd S235 o EN 10025:2005.

[locne xonogHoM 0OpabOTKMU NABJICHHMEM MAarepHal aHKEPOB NPUOOpeTaeT
CAeAYIOIHNE MEXAHUYECKHE CBOMCTBA: BPEMEHHOE COITPOTUBJICHHUE NMPH PACTIKE-
UK — He Menee 450 H/mm’, npenen Texyuectd — He Menee 350 H/mMM?, oTHOCH-
TeJbHOEC YIJIMHECHHUE NPU pa3phiBe — HE MeHee 20%.

5.2 B marepuan ynopoB B COOTBETCTBHM C TPEOOBAHHUSAMHU CBAPKH C NpHMeE-
HEHHEM KEPaMHMYECKOrO KoJbla A00aBJIEH allOMHHHHA, KOTOPBIA CIOCOOCTBYET
00pa30BaHUIO IJICKTPUUYECKON OyIrd, CTAOMIM3UPYET €€ U PaCKUCISeT CBAPOUYHYIO
BaHHY.

5.3 Pasmeps! moctaBnsiembix ynopos KOCO npusonsitcs B Tabmuue 1 (pu-
CYHOK J).

5.4 PazMeprl kepaMHUUECKUX KOJELl, IOCTABNSEMBIX B KOMIJIEKTE C YIOpaMH
cuctembl KOCO, npuBopstcs B Tabnuue 2 (PHCYHOK 6).
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Taonauiua 1 B MUIIuMeTpax

Hduamerp | Pasmepsl rojioBKu JUIMHa yropa
yngfja d, Toilﬁsﬂa min max
10 19 7,1 50 200
13 25 8 50 400
16 32 3 50 225
19 32 10 735 5235
22 35 10 735 325
25 40 12 75 3235

Tabnuua 2 PasMepsl KepaMHUYECKOrO KOJibLA B MUJUJIMMETPax

ﬂ;";‘l‘;‘;;p i | dsxl | dgx hs s
10 10,2 15 17,8 10 5,2
13 13,1 20 22,2 L 6.5
16 16,3 26 30 13 8,5
19 19,4 26 308 | 16, 12
2 28 | 30,7 39 18,6 14
25 260 | 355 4] 21 16,5

5.5 3aknanHple IUIACTHHBL BBIIOJHAKTCS M3 CTaald Mapku S235 1o
EN 10025 uau OTE€UECTBECHHBLIX MApPOK CTAJIH ¢ NpeleoM TEKYYECTH HE MEHEE
235 MIla n BpeMEHHBIM CONMpoTHBICHHEM He Menee 360 MIla. Pekomenayemas
TONWMHA MIacTUH — oT 10 1o 20 MM B 3aBUCUMOCTHM OT JAMAMETPa M KOJHYECTBA
aHKEPHBLIX YNOpoB. IlpuMepbl PEKOMEHAYEMOrO PACIIOJ0XKEHHSA YIIOPOB Ha 3a-
KJIQJHBIX IUIACTHHAX [MOKA3aHBl HA PUCYHKE 7.

6 TexHouorusi cBApKHu

6.1 /114 npuBapKy yIopoB UCHOJb3YETCH CIELHAlIBHOE 000PY10BAHHUE CHC-
rempl KOCOQO, BKIOuaollee WCTOYHHUK MHUTAHMS M ONOK  yNpaBleHUS
ELOTOP3002, ceapounsie nuctoneThl K 26 cepun CLASSIC (pucyHox 8), CHII0-
BO# Kabenb quameTpoM He Gonee 120 MM 1 Kabenb 3a3eMIIeHHS.

6.2 /lyroBou mpouecc NpuBapkKyd aHKEPHBIX YIIOPOB BKIOYAECT CIECAYIOLIUE
3TallbI:

- ynop GUKCHUPYETCS B 3aXUME CBAPOUYHOIO MUCTOJETA U YCTAHABIMUBACTCS
B KEpaMHMUYECKOM KOJIbLIE, PACIIONI0XKEHHOM Ha 0anke, mpoGUIUpOBAHHOM HACTHIIE
WJIHM IJIACTHHE B MECTE BBINIOJIHEHUS CBAPKH;

- ynop OTpeIBacTCsA OT paboueil MOBEPXHOCTH Ha 3aJaHHOE PacCTOSHHE C
IIOMOIUBIO TOABEMHOIO MOPIIHA MHUCTOAETA U BKJIIOYAETCS DJIeKTPUUYECKHM TOK;
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Pucynok 8- Mozenu ceapouHbIx nucroneros cepun CLASSIC
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- MEeXAy TOPLOM YIOpa ¥ MOBEPXHOCTHIO OCHOBHOI'O METajljla 0bpazyeTcs
JJEKTPHUYECKAsl yra, KOTOpas pa3orpeBacT CTEP>KE€Hb U OCHOBHOM MeTall M0
)KHJAKOTO COCTOSAHHS;

- YIOp OCTAETCs OTOPBAHHBLIM OT padOYeH MOBEPXHOCTHU B TECUECHHE 3AMPO-
IPaMMHUPOBAHHOTO Ha OJOKE yrnpaBiieHUs repuoja BpeMenu ot 0,8 10 1,4 cek. B
3aBUCMMOCTH OT AUaMeTpa ynopa;

- AHKEPHBIM yHop ONYyCKAaeTCsd B CBAPOYHYIO BAHHY C NOMOILUBI) YCHUIIUS OT
NPY>XHUHBI B 3aXUME MNHUCTOJIETA, 3JCKTPUUYECKHMM TOK OTKIKUYAETCS M IIPOLIECC
CBAPKH CYHUTACTCS 3aBEPIICHHBIM.

6.3 PexxuM CBapKH yCTaHABJIMBAETCA B 3aBUCHMOCTH OT JMaMeTpa ynopa:
YeEM MEHBLIE €r0 JUaMETP, TEM MEHBIIE CUIAa CBAPOUYHOIO TOKa U MPOAOIKUTEIb-
HOCTb CBApKH.

6.4 [Ipon3BOAUTEIFHOCTE NPUBAPKH YIIOPOB COCTABIAECT 6-8 HIT. B MUHYTY.

6.5 IloBepxHOCTh OasIKK, IACTHHBI UM NPOMOUIMPOBAHHOIO HACTHJIA, K KO-
TOPbIM NIPUBAPUBACTCA AHKEPHBLIW YIIOP, HE JOJKHA OBITH OKpALIEHHOH, MOKPOH,
CO CJieJaMM OKAJIMHBI WX P>KaBYMHBI.

6.6 [lpuBapka aHkepHBIX ynopoB K OajikaM depe3 NpOoPpHIMPOBAHHBIM Ha-
CTHJI HE AONYCKAETCH, €CAU 3a30p MEXK/1Y HaCTHUJIOM M MOSCOM OasIKM YXyALlaeT
KQu€CTBO CBapKH.

Ecin ynopsl npuBapyBarTCsA K CTallbHBIM OajikaM 4depe3 npoduiupo-
BaHHBIM HACTWJ, UX JHAMETP HE JOJDKEH npeBeiuiarh 20 MM. YNOpHl JUaMETPOM
Obonee 20 MM npuBapHuBalOTCd K OajikaM uepe3 OTBEPCTHS B NPOGMHIMPOBAHHOM
HacTH/IC. [[MaMeTp 3TUX OTBEPCTHM HE NOJKEH NMPEBBIIIATE BHYTPEHHUN THAMETD
KepaMHUe€CKOro KoJbLa.

6.7 PaccTrossHHE OT MecTa CBapKH J0 MCTOYHMKA MUTAHUA HE JIOJKHO Ipe-
BbIIATEL 80 M.

6.8 AHkepHble YIOpPhl PEKOMEHIYETCs NpUBApUBaTh NPH TEMIEPAType BO3-
nyxa He awxe -18°C.

7 KOHCTPYKTHBHbIE pelIeHHs

7.1 AHKepHBIE YIOOPHl MJISI CTAJICHKEIC300€TOHHBIX IIEPEKPBITUM JOJIKHEI
MMETh JJIMHY II0CJie MPUBApKU K OajKaM HE MEHEE YEThIPEX HUAMETPOB CTEPIKHS
Ipu ero auamMerpe ot 16 no 25 mm | 1].

7.2 Y1Hiopsl paciojararTcs, Kak MpaBUilo, ¢ PaBHBIM LIAroM I10 JAJHHE KOM-
OMHUPOBAHHOM 0OAJIKK, HE NPEBLILIAIOLEM

a=22t,,/235/f, - ANA IIMThI NOCTOSHHOMN TOMILIMHbI;

a =15, \/235/ f, = A IUIMTHI 110 TPOPHIMPOBAHHOMY HACTHILY,

rae ¢ — TOJIMHA NOsACA CTAbHOHN OalIKH;
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2
fy — Ipenen TEKy4eCTH CTalu nosca 6aiku B H/MM”.
PaccrosiHue OT Kpad cxaroro nosica danky no 0amxauinero ymnopa goOJKHO

OBITH He bonee a, =91,,/235/t, , HO He MeHee 2,5 TnaMeTpa CTEPXKHS YIopa.

Eciy MOHONMUTHAas NMIUTAa UMEET YTOJLIEHHE (BYT) Haa crajlbHOM OalIKoH,
3TOT YYACTOK IUJIUTHl JOJDKEH OBITH JOINOJHUTENLHO apMUpOBaH (pHUCYHOK 93).

IIpn 3TOM paccTosiHHE OT HHXKHEH padouei apma'rypbl ByTa 10 I'OJIOBKY YIIOPOB
JOJIKHO OBITH He MeHee 40 MM.

J{J1s TUIMTEI MOCTOSAHHOM TOJIIIMHEBI PACCTOSHHUE OT €€ HHXKHEHW NpoJoJabHOM
apMaTyphl 10 IOJ0BKH yropa JOHKHO ObITh HE MeHee 30 MM (pUCYHOK 90).

7.3 CoeguHeHUsT NPOPHUIMPOBAHHBIX JJUCTOB HACTHIIA HA ONOPAX BBINOJIHSA-
€TCS BHaAXJECT. B MecTax mepexJiecta HaCTUIA aHKEPHBIE YIIOPH! YCTaHABINBAIOT-
Cs B OTBEPCTHS, BBINIONHEHHEIE B BEPXHEM JIMCTE COrJIacHO 11.6.6.

8 OCHOBHBIC NOJIOXKEHHMSI pacyera AHKEPHBLIX YIOPOB KOHCT-
PYKIUSX

8.1 Kombunupoeanrnsie 6aiku

8.1.1 ConpotusneHne ynopa Inpy cpe3arolieM YCHINH, JEUCTBYIOLLIEM MEX-
Y MOHOJIMTHOH IUIMTOH M MOSCOM OaJiKM, MPUHUMAETCA 110 MEHBUIEMY U3 3Haue-
HHUH, ONpeaeisieMblX no gopMmyiam [11:

08 f, nd*
Pas == (1)
- }/p
UIIH
029 -a-d”
PRd - }/ \/fck -Er:m > (2)
h
rge o= 0,2[ ; + 1] s 3<h_/d <4
a=1 gna h_/d >4,
pvy= 1,5 — KO2OOHUIUEHT yCI0OBUS pabOTHI ynopa;
d - JUaMeTp CTEP>KHA ynopa B npegenax 16 <d <25 mm;
Jn - BPEMEHHOE COMPOTHBICHHE CTAHN yropa, Ho He Gonee 500 H/mm?;
for - UMIMHApPMYECKAss IIPOYHOCTh  OETOHA Ha CXXATHE NPHU IUIOTHO-
cTh He MeHee 1750 kr/m;
h, - 001as AJMHA yIropa.

8.1.2 Eciy Ha ynop OJHOBPEMEHHO CO CPE30M ACHUCTBYET PaCTArMBAIOILIEE
ycunue, He npesniawiee 0,1 Pgy €ro BIMSIHHE Ha padOTy ynopa B pacyere He
YVUUTBHIBACTCA.

8.1.3 B nepekphITUSIX ¢ MOHOJMTHOH TMTOU IO NMpO(HUIMPOBAHHOMY Ha-
CTHIY C rodpamH, pacrnoigoXeHHBIMH BI0Jb CTAJbHBIX OAJIOK, CONPOTUBIICHHUE
yrnopa CABHIaloOlHUM YCUJIHAM onpeenseTces, YMHoxasa Py Ha Ko3PhuuueHT K

10
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PucyHox 9- PacnonoxeHune ynopop B MeCTaX YTOJLEHHA IUIMTH] Bag DeTOHOM

Pucynok 10- Ilnuta ¢ HacTninoM, pacnonoXeHHbsIM BAOJIL DaNoK

PucyHok 11- llnura ¢ HacTUnIOM, PACHIOIOKEHHBIM NoNepek 0anoK

11
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8.1.4 IIpu pacnonoxeHnuu roppoB HACTUJIA NONEPEK CTAIbHBIX OAJIOK YCH-
nve Pry YMHOXAETCS HA NOHMXKAIMHA ko3 puumenT K, onpenenseMeii 1o ¢pop-

MYJIE
07 b,(h,
2 = -1}, (4)
h | h
nr P\ P /
rae N, - KOJIMYECTBO YIOPOB B OHOM BOJIHE HACTHIA, HO HE OoJlee ABYX;
b,, - mMpHHA OETOHHOHN YacTH MexXAy rodpamu no puc. 11.

Kosdduunent K, He QomkeH 1peBbIlaTh 3HAYCHUAM, MPUBEACHHBIX B Ta0-
nuue 3.

Tadonuua 3 —MakcuMaiabHbIe 3HaYeHUd K

Yriopa auaMeTpoM | YIiopa IHaMeTpOM
KonudecTro He DoJiee 19 unu 22 MM,
ToamuHa HacTHuiIa
YIOPOB B KaXKJIOM 20 MM, TIpUBapEH- [IPABAPECHHLIC
roppe (M) HbIE K Oalike uepes K 0aJike yepes
HACTHII OTBEPCTHS
no=1 <1,0 0,85 0,75
' >1,0 1,0 0,75
R <1,0 0,7 0,6
' >1,0 0,8 0,6

Koabdument K, ucnonp3yercst npu BBICOTe TOPpOB HacTuia He Oonee
85 MM u wnpune b, 2 A .

8.1.5 Eciin Ha ynopsl OJHOBPEMEHHO JECHCTBYIOT CABHIAIOIINE YCUIIUS, Ha-
IpaBICHHBIE BIOJH K NONEpEK OAIOK, MPOYHOCTh aHKEPHBIX YIIOPOB, 0Oecmeyt-
BarOLIMX COBMECTHYIO paboTy 6anoK H MOHOJIUTHOH IJIMTHI IPOBEPSIETCA 10 POP-

MY.JIE
F* F?
—+ ——<1, (5)
P  Bor

rne F, m F’ - casuramoiye YCHUIHs BAOJb H IIONIEPEK BEpXHETo mosica Oauku OT

pacyeTHBIX Harpy3o0K;

P.=K -P,wn P, =K, -P, - npelelbHbi¢ CIBUTAIOIIHE YCHIIMS Ha
ymop.

8.1.6 [IpouHocTs coenuHeHUS Oanku C IUIMTOM obeciiednBaeTcd IIPU CO-
O1101€HUH YCIIOBUSA

T <P, (6)

12
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rae 1} — ycuiaue caBHra Ha HanboJiee HaNpPsSKCHHBIM aHKEPHBIM yIOp KOMOMHH-
pPOBAHHOM DaJIKH.

Casuraromee ycwime 71; onpeaensieTcss B 3aBUCUMOCTH OT PacueTHOM Ha-
I'pY3KM Ha OaJIKy B C€4EHHAX ¢ MAKCMMAIBLHBIM H3rHOaNIMM MOMEHTOM, B MECTax
[IPHJIOXEHHS COCPENOTOYEHHBIX CHA M B YETBEPTH mposera |3].

Ecnu yecaoBue (6) He BrINOMHSAETCS, TpeOYEeTCS YBEIWYUTh JHAMETP aHKEp-
HBIX YIIOPOB WJIH MX KOJIHYECTBRO.

8.2 3arxiaousie naacmunsl

8.2.1 3aknajaHBIC IJIACTHHE! C YIIOpaMH PACcCUYMTHIBAIOTCS HA JEHUCTBUE H3TH-
OarLIMX MOMEHTOB, HOPMAJIBLHBIX M CABHUTAIONIMX CHJI O PACYETHON CXEME Ha pPH-
CyHKe 12.

8.2.2 Jlnuna ynopa 3aKji1aJHOM miIacTHHB (IMTyOHMHA €ro 3aJ€JKH) ONpeaecs-
eTCS pacu€TOM Ha BHIKQJIBIBAHHE CKATOTIO OeTOHA M J0KHA OBITh HE MEHEE BEJIM-
YUHBI {,,, OlIIpeaesieMoi 1o popmylie [4]

¢ =10,5—+81d, (7)

an

rane R, U Ry — pacyeTHOC CONPOTUBJICHHE OCTOHA CTald ynopa COOTBETCTBEHHO,
B Mlla;
d — TMaMeTp ynopa.
3.2.3 llpu aelcTBHY HA YyIHOP 3aKIa/IHOM AETAIW OJHOBPEMEHHO PaCTAIU-
BAIOILIMX M CABHMIalOIIMX YCHUIHH ero gauHa {,, no dopmyiae (7) yMHOXAETCA HA
KO3 PUIHUEHT

03
1+V/N

) + 0,7, (3)

ra€ N U V — COOTBETCTBEHHO PacTITHBAIOILEE U CABUTAKOIIEE YCUIIME HA YIIOP.
8.2.4 JlonyckaeMble JJIMHBI M JHAMETPHI YIIOPOB NIPUBOAATCS B Tabiaule 1.
8.2.5 Pacuer yropos, npusapenHsix mo cucreMe KOCO k 3aiianHoii mna-
CTHHE, JOJI)KEH NMPOU3BOAMTLCA 110 caeaytoniehd hopMyie

LIJN? - [Z& )

cin R

5

A : (9)

rne Ay, — CyMMapHas NJIOIaJb IOMNEPEe4YHOro CEUYEHHUS YITIOPOB Hambolee Ha-
NPSOKEHHOTO PAAA;
N, — HanOoNbllee pacTArMBaOLIEE YCUIIME B OTHOM Py YIIOPOB, paBHOE

V.n — CABHUTAKOIICE YCUIHME HA OJHH Psi YIIOPOB, PABHOE

13
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V ~ 03N
p,, =— (10)

o h

arn

]
N, — HauMeHblIEe CKUMAIOLIEE YCUIME B OJHOM Py YIOPOB, ONpecsie-
MO€ 10 popMyJie

V N
N, = ; 11
=7 n (11)

M, Nu V — cOOTBETCTBEHHO MOMEHT, HOPMAJILHAS ¥ CABHUTaKOIasl CHJIIbI, ACH-
CTBYIOLIME HA 3aKJIAJHYIO IUTACTUHY;

Aoy — YUCIIO PSAAOB YIIOPOB BJOJb HAIIPABJICHHUS CABUTAKOIIECH CHIIEI;

Z — pacCcTogsre MeXKIy KpauHHUMHU PSllaMH YIIOPOB;

A < 0,7 — koddduumeHT, onpeaeisieMbId 10 GopMyJIe

S4TSR,
(140,154, R,

Aun; — IUIOWAAE CeYEHUS yIopa B HauboJiee HANIPSHKEHHOM psay, B eM®;
B = 1,0 — nns TsKenoro OeToHa;

p = 0,7 — 119 MENIKO3epHUCTOr0 OETOHA;

p=p, /2300— ans nerxoro 6eToHa (p,, — CPENHSSA IIOTHOCTD, KI/M°);

0 - KO3 PULUHMEHT, onpeacaeMbIf o GopMyJie
1

f; (12)

§=Jl+a) >0,15, (13)
®=0,3 ];{“” npu N, >0 wim
rie
a)=0,6—]—v—— npu N’ <O0.
” an
Ecim B ymopax OTCYTCTBYIOT DACTATHBAKOIUC YCWIHA, KO3(hPHUIUEHT
0=1

8.2.6 Ilmomans ceyeHHsi ymopoB BCEX PSIOB JOJHKHA NPUHUMATHLCS PaBHOM
ILTOIIAAN CEUYEHHUS YIIOPOB A, JUIsl HAUOOIEE HAIPSHKECHHOTO PAA.

8.2.7 B dopmynax 9 n 11 HopManbHas cwia N CUMTAETCA MOJOXKUATEIBHOH,
€CJIM HaIlpaBJICHA OT 3aKJIAJHOM IJIACTHHEI (PUCYHOK 12), 1 oTpHULaTEIsHOH — €CIIU

Hanpap/leHa K Heil. B cinyuae, ecnmu HopMmansHele yewmus N, u N, a Takxe
CABHTAIOINIEE YCHIHNeE V,, OJIyyaT OTPUIATENIbHEIE 3HadeHud, B dopMyiax (8)-(10)

14
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Pucynok 12- PacueTHas cxema yCH/IMH Ha 3aKIaIHYIO TUIACTHHY

lan
900l

400

30d

n
N
v 3

AnHa zgnenkm gHxera, tn

n
o
=3

150

eaM
20 25 30 35 40 O

HonpaxeHve B OHKEPE

PucyHok 13- 3aBHCHUMOCTH [UIMHBI 3a0€JIKH aHKEPHEBIX YIIOPOB OT YPOBHA HANPSHKEHHS B HUX U Mapky OeToHa

X TPHHUMAIOT PaBHBIMH HYIIO. EciH N, 1101y49aeT OTpULIATENIBHOE 3HAYEHUE, TO
B hopmyse (10) npunnmaror N, = N.

15
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8.2.8 PexoMeHAyeMBle NpEAEIbHBIE 3HAYECHUS HOPMAJIBHBIX M CHBHIAIOHIMX
yCHIIMH Ha 3aKknafHble TiacTHHs! ¢ ynopamu KOCO, yCTAaHOBJICHHEIMH B O€TOHE
pa3IM4YHBIX MapoK IIPUBOAATCA B Tabiuiie A.1, npunoxenue A.

8.2.9 JLinHy 3alieIKA yHOPOB 3aKJIaJHOM IJIACTHHE] B CXKATOM OETOHE pa3HEIX
MapOK PEKOMEHAYETCs ONPEAC/ATE B 3aBUCHUMOCTH OT BEJIMYMHEI HANPHKECHHUSA B
ynope 1o rpapuky Ha pucyHke 13 [5].

Ecnn nnomanb ceveHUs NPHUHATHIX YIIOPOB A4, boabiie A,,;, TpebyeMoit no
pacuery, TO JJIMHA 33J1¢]JKH YIIOPOB MOXET OBITH YMeHbIIEHA ITYTEeM HOJICTaHOBKH

1;1;"‘ BMecTO R, B popmyny (7).

i

BEJINYUHBL 0, = R

9 KOoHTpPOJB Ka4eCTBA YCTAHOBKH aHKEPHBIX YNIOPOB

9.1 KonTpoJib KauecTBa YCTAHOBKHA AHKEPHBIX YIIOPOB Ha CTAJbHBIX Oankax
WK 3aKJIQJHBIX TUIACTHHAX OCYILUECTBISETCSA B COOTBETCTBHH €O cTaHzgaproM ISO
14555 ¥ BKIIOYAET BHEITHHMM OCMOTP CBAPHOIO IIBa, MeXaHHYECKHE HCILITAHUS
Ha pacTAXKEHHUE H U3TH0, a TAKXKEe KOHTPOJIb MaKpPOCTPYKTYPhI CTEpKHA yropa [6].

9.2 1Ipu BHELIHEM OCMOTPE CBAPHBIX COEAUHEHHH BCEX YCTAHOBJIEHHBIX YIIO-
POB B KOHCTPYKLIMH MOT'YT OBITH BBISBJICHBI CICAYIOMIHE HETOCTATKH:

- YMEHBIIEHHOE TONEPEYHOE CEYECHUE CBAPHOTO IIBa (IPUYHHA: ITOBBIILICH-

Hasl CHJIA TOKA IIPU CBAPKE);

- IIEpEMEHHBIA KaTeT B2 (IpMYMHA: HU3KAg CHJIAa TOKA WIH BAaXHas Ke-
paMuueckas 1maida);

- YIOp HAKJOHEH M HIOB mojape3aH (IpU4MHA: KepaMHueckas mmahba ycra-
HOBJIEHA HELEHTPAJIBHO);

- 3¢ deKTHBHAs IIHHA yIIOpa CHHXKEHA, MHOIO NPOTEYEK PacCIUIaBICHHOTO
MeTajlia 3a Nnpeacabl manosl H Hp0XKOTroB HACTHIa BOKPYT aHKepa (MpUuHHA: HO-
BBILLICHHAs! CUJIAa TOKA WIH HAPYIIECHUE PEXKUMA CBAPKH ).

CBapHOI1 1LIOB JOMXKEH OBITh YUCTHIM, IIPH CpeAHed BBICOTE KareTa 3-4 MM
10 TIEPUMETPY CTEPXKHS K HE UMETH IOP.

9.3 Mexanuueckre HMCIBITAHKUS BKJIIOYAIOT MPOBEPKY NPOYHOCTH CBAPHOIO
uIBa NpH U3rude ynopa v pacTAXKEHUHU (OTPBIBE).

Ha u3rub6 nomxHo ObITh McnbiTaHo He MeHee 10 ynopos. Ha pactsxenue
UCIIBITHIBAETCS OJAUH YIIOP.

9.4 McnpiTanus yriopoB Ha U3rdd npoBOJATCS OJJHHUM M3 ABYX CIIOCOOOB:

- C [IOMOIIBLIO YAapOB MOJIOTKA 10 TOJIOBKE IIPHBAPEHHOTO yropa (PUCYHOK
14a);

- € IIOMOLIBIO TpyDUaTOM HacaaKy (pPUCYHOK 140).

IIpn u3rube ynopa cBapHOW IIOB JOKEH COXpaHATh HECYIIYHO CIIOCO0-
HOCTB JI0 T€X IOP, ITOKA YI'0Jl HAKJIOHA CTEPXKHA OTHOCHTEILHO €0

16
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Pucynok 14- CxeMa HCIBITAHKUHA HAa NPOUYHOCTE CBAPHOTC 1LIBA aHKEPHOIO YIIOpa NPH U3rHde ¢ NOMOLILIO YAApPOB
MOJIOTKa (a) Wiy TpyOyaTon Hacanku (0)

_

D

A- ACNBITATENBHEBIR CTEHA
B- crapka
C- pbiuar
D- aHKepHBII yIIOp
E- perynsTop BBICOTHI
F-runpaBnuueckun npecc
PucyHok [5- Cxema HcnbITaHUR yniopa Ha pacTsXeHHe (OTPHIB)
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IepBOHAYATILHOIO BEPTHKAIBHOrO MonoxeHus He pocturHet 60°. Tocne ucneira-
HUM B IIBE HE JOHKHO OBITH TPENIMH.

0.5 UcneiTanua Ha pacTXEHHE (OTPLIB) NMPUBOJATCA MO CXEME HAa PUCYHKE
15. HarpyxeHne npoIomKaeTcss G0 pa3pbiBa CTEPXKHSA YMopa WIH OTCIOCHHUS OC-
HOBHOI'O METaJLia.

Pa3spyimeHse no CBapHOMY LIBY IPHA 3TOM He aonyckaercsd. McnbeiTanue Ha
pacTsHKEHHE MOXKET OBITh 3aMEHEHO IPOBEPKOH C IOMOILBIO PEHTT€HOBCKHUX JIy-
yeit 1o ISO 14555 u ee pe3yabTaTel NPUIAralOTcsd K cepTUMHKATY KAa4eCTBA M3ro-
TOBUTEJIA.

0.6 Ecniu B pesyibTare MEXaHMYECKMX MCIBITAHHH pa3pylleHue obpasua
IIPOHCXOOMT I10 CBAPHOMY LIBY, €r0 KaueCTBO CUUTAETCA HEYAOBIETBOPHUTEIIBHEIM.
B »TOM ciydae pexxuM CBapKH PEryJHUpyroT 3aHOBO, HIBEI CPe3al0T H CBAPKY YIIO-
POB BHINOJIHAIOT B HOBOM PEXHUME.

B ciygae oOHapyKeHUs BHEIIHUX HEAOCTATKOB KayeCTBa CBAPHOIO 111BA J0-
MyCKaeTCsd MCIOJb30BaTh PYYHYIO CBApKy [l obecrnedeHusi KaYeCTBEHHOHU MpH-
BapKH yropa [6]. |

9.7 KoHTpons MHKPOCTPYKTYPBI CTEPXKHS YIIOpa BHIMIOJIHSIOT Ha ABYX 00Opas-
LaxX Ha MoNepeuHbIX cpe3ax.

10 Texnuka 0€30MACHOCTH INPH YCTAHOBKE AHKEPOB

10.1 Ilpu BuInOJHEHUHM CBAapOYHBIX paboT HeoOXoauMO cobir0aaTs TpeboBa-
Hus 6e3onacnocTy Tpyda no CHull 12-03-2001 [7].

10.2 Ilpu cBapke ynopoB 4epe3 OUMHKOBAHHBIA NPOQUIUPOBAHHBINA HACTHII
00pa3yIOTCd OKCHIBI LIMHKA U B pa0O4YyHK 30HY BBIACISIOTCS BPEAHBIE a3PO30JIH.

Conepxanue BpeIHBIX BELIECTB B BO3JAyXe paboyel 30HBl JODKHO COOTBETCTBO-
Bath ['OCT 12.1.005 [8].

10.3 CBapky ynopoB JO/DKHBI BBIIOJHATE KBATH(PHIMPOBAHHBIE ONEPATOPEI,
NPOILEANINE MOATOTOBKY M KOHTDPOJIBHEIE HCIBITaHUA 1O METOOHKE, NPEXYyCMOT-
peHHoM B ctangapte EN 1418 [9].

10.4 TpeboBanus K MmokapHoH O€30NaCHOCTH IIPU IMPOBEACHHUHU CBAPOYHBIX

paboT 0 YCTAaHOBKE AHKEPHBIX YIIOPOB KOCO nomxusl cootBerctBoBats [OCT
12.1.004-88 [10].

18
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[prnoxeHne A

[peKoMeHyemMoe)
[abnuua Al Ilpenemmuble 3Ha4eHHsT HopMabHbIX (N) H capdralomux (V) ycHIHH Ha 3akiaZiible NacT HHbI ¢ yropamu KO(
ycTaHOBJiIeHHble B DeToHe pasHbIX mapok (B kH)
N Mapxka beTona
Koma-po | TommHa
Pazmepnl r
TACTHE, MM aHKepoB, | nnacTHHbl, |Pazmepsl ynopa, MM (C20/25 C30/37 C40/50 C50/60
LIT MM

di hn N vV N V N V N \Y
200x100 2 10 10 75 18,5 219 22.5 21,8 26,2 21.9 28.7 21!
' 13 100 252 | 381 | 307 | 381 | 355 | 381 | 390 | 38,
300x150 3 10 10 75 234 32,9 284 32,9 33,1 32,9 36 2 32
13 100 30,8 57,2 37 .4 57,2 435 57,2 47 1 57..
15 16 150 49 6 88,5 60,3 88,5 70,1 88,5 16 7 88!
200x200 4 15 13 100 | 392 | 763 | 477 | 763 | 554 | 763 | 607 | 76
250x250 4 20 16 150 676 | 1180 | 822 | 1180 | 956 | 1180 | 1047 | 118,
300x200 5 20 13 100 492 | 984 | 598 | 1145 | 696 | 1445 | 762 | 114
16 150 67,2 134.5 81,8 16836 95,1 177,0 104 .2 177,
300x300 6 20 13 100 59,3 118.6 72,7 144 3 83 9 167.,8 919 171,
: 16 150 778 | 1556 | 946 | 1893 | 110.0 | 2201 | 12C5 | 241,
27 175 87,1 174 2 | 106,0 2120 123,2 | 2464 134 9 269,

[lpnmedaHre - B 0003Ha4YeH1r Mapkii DeTOHa NPUBOORTCA XapaKTEPUCTUYECKME 3HAUEHMA M0 NPOMYHOCTH Ha CXaTwe:
B WiCnnTene - LMnHapryeckas NPOoYHOCTh, B 3HaMeHaTene - kybudeckan NpoqHoOCTb, B H/MMZ
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bubavorpadus

Eurocode 4: Design of composite steel and concrete structures, EN 1994-1-
1, 2004

European Technical Apporal. FTA-03/0039 Steel plate with cast-in KOCO
headed studs made steel. Deutsches Institut fiir Bautechnik, 2008.

CTO 0047-2003. IlepekpbITHsE CTANEKEIC300ETOHHBIC ¢ MOHOIUTHOM ILIH-
TOM 110 CTAJILHOMY NPOGHUIMPOBAHHOMY HACTHITY

betoHHbIe M Kkene3006eToHHBIe KOHCTpyKUMu, CHull 2.03.01-84, M., I'oc-
cTtpoit, 1935

PyxoBOACTBO 110 KOHCTPYHPOBAHUIO OCTOHHEIX H XeJ1e300€TOHHBIX KOHCT-
pyKuumi U3 Tsxxenoro 6erona (6e3 IpeIBapUTENLHOrO HATIPSHKEHHS ).

Welding — Arc stud welding of metallic matenals. International standard
ISO 14555

CHull 12-03-2001 be3onacHoCTs Tpy/Ja B CTPOUTEILCTBE.

I'OCT 12.1.005-8 O0mne caHuTapHO-THTHEHHUecKHEe TpeOOBaHUS K BO3Y-
Xy pabouyei 30HBI

Welding personnel — Approval testing of welding operators for fusion weld-
ing and of resistance weld setters for fully mechanized and automatic weld-

ing of metallic materials. EN 1418m ISO/EDIS 14732:1988
['OCT 12.1.004-88 Iloxapnas 6e30macHOCTE 00bekTOB. O01HE TpeOOBaAHHS
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JIMCT PETUCTPAIIMU NIMEHEHUN

Homep HoMepa pa3znenos, DyHKTOB (IOAIYHKTOB) CpoK BB¢-

H3ME- | H3MCHCH- | 3aMCHEH- aHHYJIH- ACHNA

HOBBIX
HCHHA HBIX HBIX POBAHHBIX HN3MCHCHHA

Ion-
MMUCH
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OKC 21.060.01
Knro4ueBrle CI0Ba: aHKEPHBIE YIIOPBI, TEXHOJIOTHUS CBAPKH, CTAJbHBIC OANIKM, CTa-

eXKeNne300€TOHHBIC NEPEKPHITUS, 3aKIAAHbIE TUTACTUHEL
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