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1 BBepeHue

1.1 OnmucaHue

Kpenex S-BT npeacrtaensieT coboii pe3bboBble LNUIbKA, U3FOTOBMEHHbIE U3 3aKareHHoM
yrnepoaucTon ctanu mapku 1038 n aycteHUTHO-beppuTHON (QyMNEKCHON) HepXaBetoLLen cTanm
Mapku 1.4462 B cootBeTCcTBMM co cTaHdapTtom DIN-EN 10088-1 (akBuBaneHT AlSI 316 SS).
Pe3bboBble Wwnunbkn S-BT nmetoT HapyxHyto pe3bby (M8 n M10 B meTpuueckoin cucteme unu W10 B
[MOBOW cucTeMe) ANst KpenneHusi ¢ OQHOW CTOPOHbI M pe3b6oBOIA KOHEL, C APYrof CTOPOHbI A1
3arnybneHns B KOHCTPYKLIMOHHYIO CTanb Unv anioMnHui. LUnunbkv us yrnepogucTon ctanu
NoCTaBNsAOTCA C antoMUHUEBOW YNNOTHUTENbHOW Wanbor & 10 MM; WNWUNBbKU U3 HepXaBetoLLen
cTanu nocTaBnsitoTCs C YMNOTHUTENBHON Wanbon n3 Hepxkasetowmii ctann @ 12 mm. Oba Buaa
LUNWUIEK OCHaLLEeHbl YMNOTHUTENBHBIM KonbLom 13 AlMNAM-kayyyka. TexHonorus S-BT moxeT
NPUMEHSITLCS KaK arnbTepHaTUBa CBapHbLIM UNi 6ONTOBLIM COeAMHEHUSIM, 06ECNEeYMBaOLLIMM
KpenneHue maTepuanoB K KOHCTPYKLIMOHHOWM CTanu, a Takke npy NponsBOACTBE MOHTaXHbIX paboT B
KopabnecTpouTenbHbIN 0TPacny 1 Ha Mopckux obbekTax. Kpenex S-BT BBMHUMBaeTCS B
npeaBapuTenbHO BbICBEPSIEHHOE oTBepCTMe. [py MOHTaxe B MaTtepuarn OCHOBaHUSI BUHT
obecneynBaeT Hape3Ky COOCTBEHHOM OTBETHOM pe3bbObl. [Inst obecneyeHns rapaHTUPOBAHHOWN
TOYHOCTV NapaMeTpoB NpeaBapUTeNlbHO BbICBEPIIEHHOrO OTBEPCTUA MO rNybuHe n anameTpy
crnepyeT UCNonb30oBaTh cneumanbHoe CTyneHyaToe ceeprio. [laHHasa cuctema no3sonseT AobuTtbes
Ha[eXHoro KpenneHus K ctanu TonwmHon 3 mm [0,12"] £t < 6 mm [0,24"] 1 anioMUHWIO TOMLLMHON

5 mMm [0,20"] <t < 6 mm [0,24"] yepes3 npeaBapuTENbHO NPOCBEPSEHHbBIE CKBO3HbIE OTBEpPCTMA. ECnmn
MaTepuanom OCHOBaHWS CMYXWUT cTanb 1 anioMuHuii t, = 6 mm [0,24"], kpenexx JormkeH
yCTaHaBNMUBaTLCA B NpeABapuTENbHO BbICBEPSIEHHOE HanpasnsaloLee oTBepcTue. YCTaHoBKa B
HanpasnstoLee 0TBEPCTME NO3BOSAET UCKIMIOYUTL NPOXOXKAEHNE CKBO3b MaTepuarn OCHOBaHWS.
Ecnu dhakTnyeckas TonwmHa ocHoBaHusa t npesbiwaeT 6 mm [0,24”] ons kaTeropuin KOPPO3NOHHOW
aktusHocTn C1, C2 n C3 nnmn 7 mm [0,28”] ansa kateropuii KOPPO3MOHHON akTnBHocT C4 n C5,
BOCCTaHOBMEHWE 3aLLUMTHOrO MOBEPXHOCTHOIO MOKPbLITUA C 0OpaTHON CTOPOHLI He TpebyeTcs.

Mpv cBeprneHn CKBO3HOIO N HaNpPaBnAoLWEro OTBEPCTNA B MaTeprane OCHOBaHUSI C MEHbLUEN
TOMLWMHOM MOXET NoTpeboBaTbCA MOBTOPHOE HAHECEHME NOKPbLITUSA C 06paTHOW CTOPOHBI NNacTWHBbI /
npoduns. Bonee nogpobHasn nHgopmaums npuesedeHa B n. 3.2.4 “ViHdopmaums o0 Kopposun”.

1.2 Cuctema S-BT

1.2.1 Kpenex S-BT u ero o6o3Ha4yeHmne

Hep)KaBemmaﬂ cTanb

aneponucTaﬂ cTanb

YHuBepcanbHoe

S-BT-MR M8/7 SN 6
S-BT-MR M8/7 SN 6 AL
S-BT-MR M8/15 SN 6
S-BT-MR M8/15 SN 6 AL

S-BT-MF M8/7 AN 6
S-BT-MF M8/15 AN 6
S-BT-MF M10/15 AN 6
S-BT-MF W10/15 AN 6

S-BT-MR M10/15 SN 6
S-BT-MR M10/15 SN 6 AL
S-BT-MR W10/15 SN 6
S-BT-MR W10/15 SN 6
S-BT-GR M8/7 SN 6

KpenrneHue

KpenneHue peweTyaTtbix S-BT-GF M8/7 AN 6

HacTunos S-BT-GR M8/7 SN 6 AL
O603Ha4eHWe n3aenus, OTHOCSLLEErocs K BUHTOBOMY kpenexy Hilti
S KOMMEPYECKOro HazHa4yeHus
BT Tynon koHew,
M, G O603Ha4eHne 06nacT NPUMEHeEHMSI.
M - yHMBepcanbHbIn kpenex, G - kpenex Ans pelietyaTbiX HacTUNoB
R, F O6o3HaveHne maTepuana.
R (Rostfrei = Hepxasetowas ctanb), F (Feuerverzinkt = ropsyeounHkoBaHHas
cranb)
M8, M10, W10 Tvn 1 pa3vep pesbobl
15,7 TonwmHa KpenexxHoro matepuana ocHoBaHus! (MM)
SN, AN Twn wanobsbl.
SN - HepxaBetoLlas cranb, HeonpeH, AN - antoMUHUIA, HeonpeH
6 MuHuUManbHas TonwmuHa OCHOBaHWS NPU MOHTaXe B HanpasnsioLlee oTsepcTe
AL O6o3HaveHne Tuna maTepmana ocHoBaHus (AL = antoMuHuiA)

Cneundukaumsa
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YacTb kpenexa S-BT, yctaHaBnvBaemas B
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1.2.2 CBepnuinbHbIA UHCTPYMEHT

O6o03Ha4yeHue Onucanue usgenus MpumeHeHune
SF BT 22-A (B22/2,6 unn 5,2 | CBepnunbHbIN MHCTPYMEHT ANS CaepneHme
A-y) Esponbl, A3un P

SF BT 18-A (B18/2,6 unn 5,2 | CBepnunbHbIN MHCTPYMEHT ANS CBeprieHme

A-) HNA

YTo KacaeTcsi BpEMeHMW CBEPIIEHNs U KayecTBa NPOCBEPIIEHHOro OTBEPCTUSI, HEOBXOAUMO
MCNoNb30BaTh CreLnanbHbIN MHCTPYMEHT C ONTUMMU3NPOBAHHON CKOPOCTLIO BpalleHus (~4000
CBepnunbHbI MHCTPYMeHT SF BT 22-A 06/MuH). BecnposoaHble apenu-wypynosepTsl SF BT 22-A n SF BT 18-A onTuMU3npoBaHbl Ans
BbINOMHEHUS CBEPNUMbHBIX PaboT B AaHHOM o6nacTvt NpUMEHeHUs!.

1.2.3 CrtyneH4aToe cBepno

- - —] O6o03Ha4yeHue OnucaHue usgenus MpumeHeHne

S S
CryneHyatoe cBeprno TS-BT 5.5-74 S
CTyneH4aToe CBEPo A4S TONLMHbI

TS-BT 5.5-74 S OCHOBaHMS = 3 MM [0.12"] CeeprieHue ctanmu
' .) TS-BT 5.5-74 AL Crynenuaroe caepno 'qr.l.ﬂ TOMLMHE! CaeprieHne antoMuHusi
- ocHoBaHus 2 5 mm [0.20"]

MAHUEBBIN KPYr BOKPYT MPOCBEPIEHHOIO

oTBeEpCTUS CTtyneH4yaToe CBEprio UCKMYaeT NPOXoXAeHMEe CKBO3b MaTepuan ocHoBaHus (t = 6 mm [0,24"]) n
obecneuvBaeT HaanexaLtlyto rmyouHy cBeprieHus], a Takke TOYHOCTb BbICBEPIIEHHOrO OTBEPCTUS C
TOYKV 3peHnsa anametpa. NepedHssa yacTb obpasyeT B MaTepuane OCHOBaHWUA HanpasnsioLlee
0TBEpCTHE, B KOTOPOM METOAOM CaMOHape3aHuns dopmupyeTtcs pesbba. CTyneHbka (yBenMyeHHbIn
AvamMeTp) UCKNovaeT AanbHellee 3arnybneHve cBepna n ero NPOXoxAeHne CKBO3b Matepuan
ocHoBaHwus. Kpome Toro, CTyneHbka oCcTaBnseT «rMAHLUEBbIA KPYr» BOKPYr OTBEPCTUS, YTO NO3BoMnsAeT
YCTaHOBLLMKY OMPeAenTb MOMEHT 3aBepLUEHUs MpoLecca CBEPIEeHUs.

B KOMMNEKT KaxKaoW PO3HUYHOW ynakoBku kpenexa S-BT BXxoguT COOTBETCTBYIOLLEE CTyrNeHYaToe
ceeprno TS-BT.

CTtyneHyaToe CBeprio, Kak NpaBuso, pacCuMTaHo Ha BbiCBeprvMBaHue He meHee 100 oTBepCTUii ¢
COXpaHeHVeM NOCTOSIHHOWN reoMeTpuen.

KomnaHus Hilti pekomeHayeT BbiGpackiBaTh CNONb30BaHHOE CTyneH4aToe ceepno TS-BT nocne
MOSTHOrO U3pacxoAoBaHNsa PO3HNYHOM ynakosku wnunek S-BT. Mocne atoro Hilti pekomenayet
MCnonb30BaTh HOBOE CTyNeHYaToe CBEpro U3 HOBOW PO3HUYHON YNaKoBKU.

1.2.4 MOHTaXHbIN NHCTPYMEHT

0O603HayYeHne OnucaHue usgenus MpumeHeHue

MHCTPYMEHT C yHMBEpCcarbHbIM

SFC 22-A (B22/2,6 wnn
perynvpyembimM NpUBOAOM Anst YcTaHoBka

52A) EBponbl, A3un
SFC 18-A (B18/2,6 nnun MHCTpYMEHT € yHMBepCcarnbHbIM

YcTaHoBka
52 A) perynupyembimM npusogom ans HNA

o PekomeHL0BaHHbIN MOMEHT 3aTshKKM NPy MOHTaxe cocTaBnsieT Ao 13 H-m. becnpoBogHbie
Apenb Hilti SFC 22-A ¢ yHusepcarnbHbIM apenu-LuypynoepThl SFC 22-A u S-FC 18-A cOOTBETCTBYIOT TpeBOBaHUAM, NpeabSBAEMbIM K
perynupyembim npueoaom (6ecnpoBoaHast) NpoLECCy MOHTaxa.

Ctpanuua 6 Cneundukaumsa
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1.2.5 TI'ny6uHHbIN Kanu6p S-DG c kapTon kann6poBku S-CC

O6o3Ha4yeHue OnucaHue nsgenus MpumeHeHne

S-DG BT M8/7, kopoTkuit 6 | Fny6uHHbIN kanubp ana S-BT M8/7 _N 6 YcraHoBka

S-DG BT M8/15, anuHHbIi 6 | Fny6uHHbLIN kanubp ana S-BT M8/15 _N 6 | YcraHoBka

MexaHunyeckuin rnyouHHbIN kKannbp S-DG BT
S-DG BT M10-W10/15, "MyGuHHBIA Kannbp Ans

[VHHbI 6 S-BT M10/W10_N 6 ycrakoska
KapTa kannbpoBku aAns kanubposku

S-CCBT6 rny6uHHOro Kanvbpa (KopoTkue/AnuHHbIE Kanubposka
LUNUIBKK)

S-CG BT /7, KopoTkuii 6 KOHTPOmbHbIN Kanubp Ans NnpoBepku KoHTponb
OTCTYyNna KOPOTKUX LUNWmeK (7 MMm)

S-CG BT /15, AnuHHbIiA 6 KoHTponbHbIN kanvbp ANS NpoBepku KoHTporb

OTCTYNa ANVHHBIX Wnumek (15 mm)

LWnunekn S-BT ycTaHaBnMBaloTCs C MCMOMb30BaHMEM Haanexaluero rmybuHHoro kanvwbpa ans
obecneyeHns TOYHON rNyBuHbI BKPYYMBaHNS 1 HEOBXOAMMOW CTENEHN CXaTUS YNMOTHUTENbHOW
Lanosl.

[aHHbI kannbp no3sonseT perynuposath rMyouHy BKPyYMBaHUS WNWUNbk1 B AnanasoHe ot 0 go 1,5
MM (B 3 wara no 0,5 mm).

Kapta kanmbposku S-CC BT ncnonb3yeTcs ANs NPOBEPKY NepBOHaYabHOro oTcTyna wnunekn S-BT
(obecneyeHns npaBunbHON ryOMHBI BKPYYMBaHWS), @ TakkKe AN perynmpoBaHus/KannbpoBku
rnybuHHoro kanmbpa S-DG. lNMocne Toro, kak 6bina onpeaeneHa Heobxoammas rnybrHa MOHTaxa u
BbINOMHEHa KOPPEKTUPOBKM MOMNOXEHNS rNybuHHoro kanuopa S-DG, MOXHO NPoV3BOANTL YCTAHOBKY
wnunek 6e3 AONONHUTENbHON NPOBEPKN rMyOuHHBIM kanubpom S-DG.

MonoxeHne rmybuHHOro Kannbpa KOpPpPeKTUPyeTCH B CNeayoLmX Cryyasx:

* B Havane npouecca ycTaHOBKU

*  [lpy nameHeHn paboyero NonoXxeHusi (CMeLLEHMS BBEPX, BHN3 B rOPM3OHTarIbHOM NOCKOCTL) KoHCTpyKUMS 1 OyHKUMM KapTbl MEXaHUYECKOM
+ [pu cmeHe ycTaHoBLUMKA kanubposku S-CC BT

B rmase 4 npvBeAeHbl MHCTPYKLUMK NO UCMonb3oBaHuio wnunek S-BT ¢ nogpobHo
NPOVMIOCTPUPOBAHHBLIM NMOPSAKOM NPUMEHeHUst rmybuHHoro kanubpa S-DG 1 kapTbl kanmbpoBku
S-CC.

Cpok cnyx6bl rmybuHHoro kannbpa S-DG BT coctaenseT = 1000 ycTaHOBOK.

1.3 MexaHu3Mm KpenseHus

Kpenex S-BT BBMHYMBaETCS B NpefBapuTEnbHO BbICBEPIEHHOE 0TBepcTHe. [Mpy MOHTaxe B
MaTtepuan ocHOBaHus pe3bboBas Lnunbka obecneunBaeT HapesKy COBCTBEHHOW OTBETHOW pe3bbbl.
Kpenex S-BT dmkcupyeTtcs B MaTepuane oCHOBaHWS 3a cHeT adhdeKTa 3aknnMHUBaHUs, Koraa
camoHape3satoLLme BUHTbI (hopMupytoT pe3bby B MaTepuane ocHoBaHus. [onepeyHble paspessbl
Kpenexa S-BT, ycTaHOBNEHHOro B cTarnb, AEMOHCTPUPYIOT cLenseHne pesbbbl kpenexa ¢
MaTepuanom OCHOBaHWS.

MexaHunsm kpenneHus wnunbkn S-BT B cTanu
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1.4 XapakTepuCcTUKM U NnpeumyLiecTBa cuctembl S-BT -
NpocToe peLueHne Ans KpenseHus K cTanbHOn
KOHCTPYKLMHU

He TpeGyeT BoCCTaHOBMNEHUSA NOKPbITUSA:

YcTaHoBKa LLUNWUMEK CBAPKOW MU NOCPEACTBOM CKBO3HOIO GONTOBOrO COEAMHEHMS MOTYT, HaNpUMep,
notpeboBaTb BOCCTAHOBIEHUS! 3aLLMTHOrO NOBEPXHOCTHOIO MOKPbITUS. py ncnonb3oBaHUn
cucteMbl S-BT wnunbka yctaHaBnnBaeTcsi B Hebonbluoe npeaBaputenbHO BbICBEPIIEHHOE
oTBepcTue. B crniyyae ¢ HanpaensooLwmyMm 0TBEPCTMEM TOYKa BXOAA CBEpIa BNOCMEACTBUN NMOMHOCTLIO
repmeTusmpyeTcs Wwanbon Wnunbkn Bo BpeMs ee 3arnybnenus. Ecnu dpaktnyeckas TonwmHa
OCHOBaHws ty npesbiwaeT 6 MM [0,24”] Ans KaTeropuin KOPPO3NOHHOM akTuBHOCTM C1, C2 N C3 unn 7
MM [0,287] ans kaTeropuin KOppPo3noHHoW akTueHocTn C4 n C5, BocCTaHOBNEHNE 3aLLMTHOIO
NOBEPXHOCTHOIO NMOKPbITUSI C 0BPaTHOW CTOPOHbI He TpebyeTcs.

MpocToTa U CKOPOCTh:
[ns Toro, 4yTo6bl Nonb3oBaTenb cMor yctaHaBnueate no 100 wnunek B yac, TpebyeTcs nub
MUHUMarbHbI 06beM NOAroTOBKM.

Bbicokasi KOPPO3UOHHas CTOMKOCTb:

Kpenex S-BT u3 HepxxaBetoLLel CTanu U3rotaBnuBaeTcs U3 AyniekCHOW HepXaBetoLLe cTany Mapku
1.4462, answowiencs aksuaneHTom mapku ctanu AlSI 316 (A4), n npurogeH ons Ucnonb3oBaHus B
YCOBWSIX arpecCcMBHON cpefbl, B HaCTHOCTW, Ha GeperoBbIX 1 MOPCKUX 0O bEKTax.

MokpbiTve kpenexa S-BT v3 yrnepoamcTor ctanm COCTOUT U3 OCaXAEHHOrO ranbBaHNYecknumM
cnocobom LIMHKOBOrO Crnnaea, 06ecneyvBatoLLEero arekTPOXMMUYECKYIO 3aLLUTY, N BEPXHEro Crosi,
obecneyvBaroLLEero CTONKOCTb K BO3AENCTBMIO XMMUYECKUX BELLECTB (OYNMeKCHOe NOKpbITHE).
MpuMeHeHWe AaHHOTO MOKPLITUA OrpaHNYMBaETCS YCTAHOBKOW BHYTPU NOMELLIEHUI, @ Takke BHe
NMOMELLIEHUI B YCIOBUSIX HU3KOW 3arpsi3HEHHOCTU (He Ans 6eperoBbix 06bekToB). MHopmaums no
noabopy NOAXOASALLEro Kpenexa B TOYKM 3peHns Kopposnun npuseaeHa B pasgene 5.8.

Bbicokue 3Ha4YeHUs1 pacTArMBaloLWnX U COBUraloLMX Harpysok:

OkcnnyaTaumoHHble xapakTepucTukm S-BT conoctaBuMbl C Takumy MeTogamu, Kak ycTaHOBKa
LUNUNEK CBapKOWN.

Moapo6Has nHopmaums NnpuBeaeHa B Tabnvue Harpysok B pasgerne 3.2.

KpenneHue Kk cTanbHbIM KOHCTPYKLMUAM No6oi hopMbi:

B oTnunyme ot xomMyTOB, MPUMEHEHME KOTOPbIX OrpaHn4MBaeTCs KoHUrypaumen ctanbHOro
ocHoBaHwus, cuctema S-BT naeansHo NoaxoauT AN KpenneHus K nonbiM npodunsam, kopobyatbim
npoduNaM, LMPOKUM dbriaHLLaM 1 Yronkam.

KpenneHue k cTanu u antoMMHUIO C HEGONbLIOW TONLUMHON:

Kpome BO3MOXHOCTUM KpenneHns kK CTaH4apTHOW CTPOUTENBHOWM cTanu TonwumHom t; = 6 mm [0,24"] (c
HanpasnsAwLMM 0TBEPCTUEM), cucTema S-BT Takke MOXeT NPUMEHATLCS AN YyCTaHOBKM Ha
anioMUHVEBbBIE KOHCTPYKLMW TOMLUMHON t = 6 MM [0,24"] (C HanpaBnsaoWUM OTBEPCTUEM) U S5 MM
[0,20" <t < 6 mm [0,24"] (C NpoCBEPNEHHBLIM CKBO3HLIM OTBEPCTMEM). KpOMe Toro, BO3MOXHO
KpenneHue K TOHKOW cTtanu TonwuHon 3 mm [0,12"] <t < 6 mm [0,24"] (c NpocBepneHHbIM CKBO3HbIM
oTBEPCTUEM).

Mpw cBEpPNEHUN CKBO3HOrO OTBEPCTUS MOXKET NoTPeboBaTLCS BOCCTAHOBMEHWE NOKPLITUSA C 06paTHOM
CTOPOHbBI NNacTuHbl / npocuns.

Wcnonb3oBaHne 6ecnpoBOAHOro U NEPEHOCHOro MHCTPYMEHTA:
Eecnpoaongle CBepNUnbHbIE U MOHTaXXHbl€ NHCTPYMEHTbI UCKNKYaoT HGOﬁXO,CI,I/IMOCTb B
NpoTArMBaHUN 3NEKTPUYECKUX LHYPOB UITN NCMONIb30BAHUN TAXKENOro CBapoO4HOro 060pyD,OBaHI/IF|.

OTcyTCcTBUE CKBO3HbLIX OTBEPCTUIM B MaTepuarne oCHOBaHUA TONLWMHON = 6 mm [0,24"]:
CneumanbHbI NPOLECC CBEPreHNs N MOHTaXa obecneunBaeT HafileXHy YCTaHOBKY Kpenexa 6e3
CKBO3HbIX OTBEPCTUIA B MaTepuane oCHoBaHWI. Ecnu daktuyeckas TonwmHa ocHoBaHus t
npesbilwaeT 6 Mm [0,24”] ons KaTeropuii KOPPO3MOHHOM akTuBHocTM C1, C2 1 C3 unn 7 mm [0,28”] ans
KaTeropui Koppo3moHHoW akTuBHOCTN C4 1 C5, BOCCTaHOBIEHME 3aLLUTHOrO MOBEPXHOCTHOIO
NOKPbITUSI C 0BpaTHOW CTOPOHbI HE TpedyeTcs.

Cneundukaumsa
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2 O6nacTtn npumMeHeHuUsA

2.1 Cucrema KpenneHua peweTt4yaTtbiX HaCTUNoOB

Ouck ansa peweTtyaTtbix HacTunoB X-FCM-M, ucnonb3yembiv B coyetaHuu ¢ S-BT-GF M8/7 unu
S-BT-GR M8/7
Aunck ansa peweTtyaTtbix HacTunos X-FCM-R, ncnonbsyemoin B coyetaHum ¢ S-BT-GR M8/7

erl'le)KHaﬂ cuctema, npeaHasHa4vyeHHasa Ana yCTaHOBKU pelleT4yaToro Hactuna n3 metanna unum
CTeKrnonnacTtuka Ha ctaribHoe OCHOBaHWE C MOKPbITUEM.

w5212 047"]0. g

8.5 [0.329"

Ouck onsa pewetyatbix HacTunoB X-FCM-M Ouck gnsa pewetyatbix HacTunoB X-FCM-R

BaxHo! Cuctembl X-FCM-R n X-FCM-M He paccuuTaHbl Ha BbICOKWME CABUraloLLME Harpy3ku 1 He
obecneunBaloT CTOMKOCTM K HUM.

YanuHutenb-nepexoaHuk X-SEA-R 30 M8

MpepHasHayveH 4ns UCNonb30BaHNSi COBMECTHO C KPeMnneHnsaMmn Ansi pelleTyaTbix HacTUNoB
X-FCM-R ¢ BbicoTou 6onee 50 mm [1,97"].

Cneundukaumsa

o —

Hg

M8 210

YanuHutene-nepexogHuk X-SEA-R 30 M8

Ctpanuua 9



BkpyuuBaemble pe3b6oBble wnunbku S-BT

BbiGop kpenexa

=R

Ctpanuua 10

[vana3oH BbicoT BbicoTa pelueTyaToro
O6o3Ha4yeHue L (mm/gronmbl) |pelieTyaToro Hactuna |Hactuna c X-SEA-R 30
HG (Mm/atorimbl) M8 (Mm/atorimbli)
X-FCM-R 25/30 23/0,91 25-30/0,98-1,18 55-60/2,16-2,36
X-FCM-R 1"-1 1/4" 27/1,06 29-34/1,14-1,34 59-64/2,32-2,52
X-FCM-R 35/40 33/1,30 35-40/1,38-1,57 65-70/2,56-2,75
X-FCM-R 45/50 43/1,69 45-50/1,77-1,97 75-80/2,91-3,15
X-FCM-M 25/30 23/0,91 25-30/0,98-1,18
X-FCM-M 1"-1 1/4" 27/1,06 29-34/1,14-1,34
X-FCM-M 35/40 33/1,30 35-40/1,38-1,57
X-FCM-M 45/50 43/1,69 45-50/1,77-1,97

WHCcTpyKumMs no ycTaHOBKe

[

YnoxuTte cekuno
peLueTyaToro HactTuna B
OKOHYaTeNbHOE MNOSOXEHME.

oS
0Q

CepuTe o Tex nop, noka He
NOSIBUTCS MMSIHLUEBbIN KPYT,
BbILUMAOBAHHBIN BLICTYNOM
Ha cBepre.

MpocBepneHHoe oTBEpCTUE U
Y4acCTOK BOKPYT HErO AOMKHbI
ObITb YNCTbIMK, Oe3
KaKoM-nnbo XUAKOCTU Unu
Mycopa.

B cnyyae HeoGxoaMMocTy,
paclwmpbTe OTBEPCTUS B
peLieT4yaTom HacTurne.

MpoceepnuTe oTBEpCTUE C
NOMOLLK CTyneH4yaToro
csepna TS-BT.

X

T

BeepHute wnuneskn S-BT B
npocBepreHHoe OTBEPCTHE.

MpukpyTtute guckm X-FCM ¢
NoMoOLLbO 5-MM
LUeCTUrpaHHoON BuThbl,
obecneynB HeobxoanMbIn
YCTaHOBOYHbIA MOMEHT.

BaxHble npuMeyaHus:

WHCTpyKUMA No yCTaHOBKE NPUBOAMUTCS B COKPALLIEHHOM BUAE U MOXET OTNMYaThCs B 3aBUCUMOCTU OT
obnacTu npumeHeHus.

BCEIA unTainTe n cnegynte MHCTPYKLUMUSIM MO NPUMEHEHUIO U3 KOMMNEKTa nocTasku uagenus. Mpu
CBEPeHUn CKBO3HOro OTBEPCTUSA MOXeT NoTpeboBaThCs BOCCTaHOBMNEHWE MOKPLITUSA ¢ 0BpaTHOW
CTOPOHbI NNacTuHbl / npocuns.

Cneundukaumsa
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BkpyuuBaemMble pe3b6oBble Wnunbku S-BT

2.2 S-BT c npo¢punbHbIMU MOHTaXHbIMKU cuctemamu MM un

MQ

MpodumnbHas cuctema MM, npegHasHavyeHHasi AN UCMOJNIb30BaHUsi COBMeCTHO ¢ S-BT-MF
MpodumnbHaa cuctema MQ, npegHa3Ha4yeHHas Ans MCNONb30BaHUA COBMECTHO ¢ S-BT-MF

nnu S-BT-MR

WHCTpyKuMA no yctaHoBKe

/

4

"OQ
- QW
i

OTMeTbTE NONOXeHne
KaXKOoro KpenneHums.

[MpocBepnute oTBEpCTUE C
NOMOLLbKO CTyneH4YaToro
ceepna TS-BT.

=2
Y.

S

LENYOK
P

BeepHuTe wnunbkn S-BT B
npocBepneHHoe 0TBepCTHE.

Mpumeyanue: Mpn Hannunm casuraroLLen Harpysku, Wnunbkn S-BT ycTaHaenvBaTh B COOTBETCTBUM
C unntcTpaumei (koHel, npopesn)

[Be wnunbkn S-BT B ogHON Npopesun

Cneundukaumsa

YcTtaHoBuTe npodunb Ha
wnunebkn S-BT n

yOEPXKUBANTE €ro Ha MecTe.
3aTaHuTe raiikm, cobnoaas
COOTBETCTBYOLLMIA MOMEHT

3aTAXKN.

CepuTe o Tex nop, noka He
NOSIBUTCS TMSIHLEBbIV KPYT,
BbILUMAOBAHHBIN BLICTYNOM
Ha cBepre.

[MpocBeprneHHoe oTBEpPCTME U
Y4acCTOK BOKPYT HEro AOIKHbI
ObITb YNCTbIMK, Oe3
KaKoON-nnbO >XMAKOCTN Nnn
Mmycopa.

(@)

OpHa wnunbka S-BT B kaxgon npopesn

Crpanuua 11



BkpyuuBaemble pe3b6oBble wnunbku S-BT

¢
MpodumnbHas cuctema MM c BapalukoBoi
rankon M6, M8, M10

I‘IpocbmeHaﬂ cuctema MQ ¢ 6apatukoBon
rankon M6, M8, M10, M12,1/4", 3/8"

Ctpanuua 12
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2.3 KpenneHue npnbéopoB, coeaUHUTENbHbIX KOPOOOK U
OCBeTUTENbLHOro o6opyanoBaHus

BkpyumBaeMble pe3b6oBble wWnunbku S-BT ans kpenneHusi npubopoB, coeANHUTENbHbLIX
KOpPOGOK U OCBETUTENLHOro 060pyAOBaHUs K CTanu € NOKPbLITUEM U BLICOKOMPOYHOM CTanu

MHCprKLWIﬂ no yctaHOBKe

/ y

+

=

4

= W

OTMmeTbTE NomnoxeHue
KaXaoro KpenneHua.

MpoceepnuTe oTBEpCTUE C
MOMOLLbIO CTYNEeHYaToro
csepna TS-BT.

Csepute o Tex nop, noka He
MOSIBUTCA MSAHLEBbIA KPYT,
BbILLNMOBAHHBIN BbICTYMNOM
Ha cBepre.

lMpocsepneHHoe oTBEpCTYE 1
y4acTOK BOKPYT HEro AOSHKHbI
ObITb YMCTbIMK, Be3
Kakomn-nnbo XMOKoOCTN Unn
mycopa.

LENYOK
P

BeepHute wnuneskn S-BT B
npocBepreHHoe OTBepCTHe.

YcTtaHoBuTe npodunb Ha
wnunekn S-BT n

y,D,ep)KI/IBaVITe €ro Ha mecre.

3atsHuTe rarikn, cobnogas
COOTBETCTBYHOLLMIA MOMEHT
3aTSKKN.

3akpenuTte KoMNnekTywLwmne
Ha npodumne ¢
COOTBETCTBYHOLLMM MOMEHTOM
3aTSKKN.

[ns kpenneHus KOMNNEKTYOLWKUX K Npodunto unu kpoHwTenHy Hilti cnegyeT Bcerga ucnonb3oBaTb
noaxoasuyyto 6apaiukoyto raviky Hilti B coyeTaHnm ¢ npaBunbHO nogobpaHHbIM 6onToM.

B MHCTpyKUMM MO yCTaHOBKE, BIIOXXEHHON B PO3HUYHYHO yNakoBKy HapalukoBbix raek Hilti, nanoxera
noapo6Hasa nHdopmaums o nopsake yCTaHOBKM HapallKoBOW rakv 1 pekoMeHAO0BaHHOM MOMEHTE

3aTHKKN T ec.

BaxHble npumMeYvYaHus:

MHCprKLWIFI Nno yCTaHOBKe NpMBOAUTCA B COKpaLLEeHHOM BMnae U MOXeT OTin4aTbCA B 3aBUCUMOCTHU OT

obnacT npumeHeHus.

Bcerna uutaiite n CJ'Ie,D,yﬁTe WHCTPYKUMAM MO NPUMEHEHUIO N3 KOMMNIIEKTa NOCTaBKU Usgenua.
I'IpM CBepJieHNn CKBO3HOIo OTBEPCTUA MOXET I'IOTpeGOBaTbCH BOCCTaHOBIIEHME NOKPbITUA C 06paTHOI7I

CTOPOHbI NNacTuHbl / npocuns.

Cneundukaumsa
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BkpyuuBaemMble pe3b6oBble Wnunbku S-BT

2.4 KpenneHue kabeneu /| coeguHuTenen Kabenb-KaHanoB

BkpyunBaembie pe3b6oBbie wnunbku S-BT u3 HepxaBetowen 1 yrnepoancTon ctanu ans
KpenrneHus kabenen n coeguHuTenen kabenb-kaHanos (T-o6pa3HbIx Npodunen) K ctanu c

NOKpbITUEM.
:';! Q o>
&3

MHCprKLI,VIH no yctaHOBKe

+ + +
o ®
7
OTmMeTbTe NnonoxeHue [Mpoceepnute oTBEpCTUE C CepuTe o Tex nop, noka He
KaXKgoro KpenseHus. NMOMOLLbIO CTyNeHYaToro NOSIBUTCS MMSIHLUEBbIN KPYT,
csepna TS-BT. BbILLNMOBAHHBIN BbICTYNOM
Ha cBepre.
[MpocBepneHHoe oTBEPCTME U
Y4aCTOK BOKPYT HEr0 AOIMKHbI
ObITb YNCTbIMK, Oe3
KaKom-nnbo XUAKOCTM Unn
Mycopa.
5]
=
B i
BeepHuTe wnunsku S-BT B HakpyTtute coegnHutens u BblpoBHsIiTE cCoeguHUTENMN.
NpoCBEpPrIeHHOE OTBEPCTHE. 3aTAHUTE ero OT PyKu. MpukpenuTe kabenb /
kabenb-kaHan K

coegunHUTenio.

2.5 KpenneHue onop ans kabenbHbIX TOTKOB

Pe3b60Bbie WNWUMBKU U3 HEpXXaBetoLLel U YyrnepoaucTon cTanm Ans KpenneHus kabenbHbIX
JNIOTKOB K CTarnu ¢ NOKpbITUEM.
WHCTpyKuMa no yctaHoBKe

Mpwxnm PacnopHbii

BaxHble npuMmeYvyaHus:

MHCprKLl,I/IFl No yCTaHOBKe NpMBOAUTCA B COKpaLLEeHHOM BMAE U MOXKET OTNin4aTbCA B 3aBUCUMOCTU OT
obnacTu NpUMeHeHuns.

Bcerpa uutaiite n cne,qyﬁTe NHCTPYKUMAM NO MPUMEHEHUIO N3 KOMNIEKTa NOCTaBKN U3aenna.

Cneundukaumsa Crpanuua 13



BkpyuuBaemble pe3b6oBble wnunbku S-BT

*) S-BT-GR n S-BT-GF ans kpennexus
pelueTyaToro Hactuna. PudpneHble ravikv ¢
OYypTUKOM B KOMMMNEKT NOCTaBKW HE BXOAAT

**) NPUMEHSIeTCs1 Asi OCHOBaHMSA U3 antoMUHUS

Ctpanuua 14

3 TexHun4yeckue AaHHbIe

3.1 XapaktepucTuku usgenus

311

=R

Cneuundukauma maTepuanoB 1 pasmepbl wnunek S-BT

Hepxageeowas cranb
S-BT-MR
S-BT-GR

Yrnepoaucras ctanb
S-BT-MF
S-BT-GF

Pe3bboBas Hoxka

® HepxaBetowas cranb (cnnas
CrNiMo) $31803 (1.4462)

@ Yrnepopauctas ctanb 1038 /
C AYNNEKCHbIM MOKPbITUEM

LLlain6a

® SN 12-R @ 12 mm [0,47"]
HepxaBetowas ctanb
(X2CrNiMo 17-12-2) S31635
(1.4404)

@ AN 10-F & 10 mm [0,39"]
AntoMuHun

Pudnenas ravika c
BypTrKOoM

® HepxxasetoLas cranb Mapku
A4 - 70/80

® Yrnepoguctas
ropsi4eoLMHKOBaHHas cTarnb
Mapku 8

YnnotHutenbHas wanba

® vnn @ BnacTomep YepHOro LBeTa, YCTONYMBbLIN K Y, coneHon
BOfe, Boae, 030HY, Macnam U T. .

i
<t
r2) @Bord &= S92
S-BT-MR M10/15 SN 6 T T g 5|8
S-BT-MR M10/15 SN 6 AL**) & J HERYE
S-BT-MR W10/15 SN 6 g = M e
S-BT-MR W10/15 SN 6 AL**) ,o_ l \“ i ﬁ,‘t Wwﬁ”
S-BT-MF M10/15 AN 6 s == —
S-BT-MF W10/15 AN 6 . 2775014 | ‘
339[1.337 |
1 ori2 30r4 [E S‘E
S-BT-MR M8/7 SN 6 ks g s <P
S-BT-MR M8/7 SN 6 AL**) S wvlS
S-BT-GR M8/7 SN 6%) VA I W= i
S-BT-GR M8/7 SN 6 AL*) **) &) =y = ’TFT-‘g , i i
S-BT-MF M8/7 AN 6 J*i W T 3
S-BT-GF M8/7 AN 6% e T _%33_5]- ‘
- 232 |
[0.91]
[
_ _ . =
(1)or(2) Blorld) 1= gg
f“ I‘v &l ‘o_[m.
S-BT-MR M8/15 SN 6 n < SERY
S-BT-MR M8/15 SN 6 AL*¥) (@ oF i ?
S-BT-MF M8/15 AN 6 & 3 = j,‘u‘“ O !
_,¥‘i§_\l\_/_§;]3 | 27.75[1.17)
0.21" =
_339[1.33]
SW15 SWOI1g"

PudneHas ranka c
BypTUKOM

@218 _|
[0.8587

[0. 705”]

Blor® :%J

3.1.2 CBepnunbHbIA UHCTPYMEHT, YCTAHOBOYHOE YCTPOMUCTBO, KOMMMEKTYIOLWME U BCTaBKM

Bonee nogpobHasi nHpopmaums npuseaeHa B n. 3.2.9 «Bbibop kpenexa 1 pekomeHaauum no

erl'le)KHOVl cucreme».

Cneundukaumsa
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3.2 [aHHble No HarpysKkam

3.2.1

PekoMeHAOBaHHbIe Harpy3ku

S-BT-

Twvn BbICBEPNEHHOIO
OTBEPCTUSA N TOMLLMHA
OCHOBaHWA

HanpaenstoLiee otBepcTue, t = 6 Mm

[0,24"

CkBo3HOe oTBEpCTUE,
5 mm [0,20"] <t < 6 Mm [0,24"]

CkBO3HOe oTBepcTHne

3MM <t <5mm

Cranb Cranb AnomMmuHun | Ctanb Cranb
Matepuan ocHoBaHusi S235 S355 R =270 S235 S355
A36 Mapka 50 | H/mm? A36 Mapka 50
PactArusaiowlee younme, |4 g 405 |23/520 |1,0/225 1,0/225 |1,3/290
Nrec (kH/cpyHT)
Casuratoume yonnne, Viee |5 g 15g5  (32/720 |1,5/340 |1,5/340 |1,9/430
(kH/dpyHT)
MomeHT 3aTskKu, Mrec 70/52 |70/52 |48/35 70/52 |7,0/52

(H-m/cpyT-cpyHT)

YcnoBus ans pekoMeHA0BaHHbIX Harpy3okK:
Wcnone3yinte S-BT-MR n S-BT-MF (yHuBepcanbHoe kpenneHue) Torbko COBMECTHO C
YCTaHOBIEHHbIMW pUdneHbIMM raikamm ¢ Byptukom Hilti M8, M10, W10 (® unm ® cm. n. 3.1.1)
O6wwmit 3anac NnpoyHocTn Q ANs CTaTU4ECKOro BbIPLIBHOMO YCUINSA 1 COBUratoLLLEero yeunus = 3
(Ha ocHoBe cpepHero NpefenbHOro UCMbITAaTENbHOTO 3HAYEHNS).
MuHumanbsHoe KpaeBoe paccTosiHie = 6 MM [0,247], mexoceBoe pacctosiiue = 15 mm [0,597]
Y4TeHo BnvsHue BMOpaumMin 1 HanpPsHKeHUA B OCHOBAHUW U3 MeTanmna (Hanpumep, Ha yyacTkax,
noABepPXXEHHbIX PacTArMBaoLLEeMy YCUuio).
Heobxoammo obecneunTb pesepsrpoBaHne (YCTPONCTBO HECKOSBbKUX KPenneHui).

Mpn HanUYMK SKCLEHTPUYECKMX Harpy3oK (Hanpumep, Npyu MCMNONb30BaHUMU YIIIOBOrO 3axuMa)
HEeobXOANMO Y4ECTb MOMEHTbI, Bbl3BaHHbIE BHELIEHTPEHHbIM Harpy>XeHeM.

3.2.2

PacueTHoe conpoTuBneHue

S-BT-

6

Twvin BbICBEPNEHHOIO
OTBEPCTUSA 1 TOMLUMHA
OCHOBaHWA

HanpaensioLee otBepcTue,

ty =6 mm [0,24"]

CkBO3HOE 0TBEpPCTUE,

5 mm [0,20" = t) < 6 mm [0,24"]

CkBO3HOe oTBepcTHne

3MM <t <5mm

Cranb Cranb AnomuHun | Ctanb Cranb
MaTtepwnan ocHoBaHus S235 S355 R =270 S235 S355
A36 Mapka 50 | H/mm? A36 Mapka 50
PacTsarusatoLlee ycunue,
Ne (kH/coy+T) 2,5/560 |3,2/720 |[1,4/315 1,4/315 |[1,8/405
Chsuraiowwme younve, Vea | 36110 [45/1010 |2,1/470  |2,1/470 |2,7/610
(kH/dpyHT)
MoMEeHT 3aTsKKN, Mgg
(H-W/byT-cbyHT) 9,8/7,2 9,8/7,2 6,7/4,9 9,8/7,2 98/7,2

YcnoBus gnsa pac4yeTHOro COnpoTUBIEHUSA:
WcnoneayiTte S-BT-MR n S-BT-MF (yHuBepcanbHoe KpenneHue) Torbko COBMECTHO C
YCTaHOBIEHHbIMW pudneHbIMK raikamm ¢ 6yptmkom Hilti M8, M10, W10 (® unm ® cm. n. 3.1.1)
3HayeHns pac4eTHOro CONPOTMBIIEHUSI MOTYT NPUMEHSITLCS NPY NPOEKTUPOBaHUA B
COOTBETCTBMM C NPUHLMMOM YacTHOro koaddpuumeHTa 6esonacHocTu, Hanpumep
npegycmoTpeHHoro ctaHaaptom EN 1993-1-1 (Espokog 3).
MwuHumaneHoe KpaeBoe paccTosiHve = 6 MM [0,247], mexoceBoe pacctosiHue = 15 mm [0,597]

YyTeHo BnusiHne Bm6pau,vn?1 1 HaArpys3oK Ha MmeTannn4yeckoe ocHoBaHune (Hanpmmep, Ha y4acTKax,

noABepPXEeHHbIX pacTAarmearoLlnmm HarpysKaM).

Heobxognmo obecneunTb Ayb6nmpoBaHune (HECKONLKO KpenneHun).

Mpy HANMYMM IKCLEHTPUYECKMX HArpy30K (HanNpuUMep, Npy UCMONb30BaHWK YITIOBOrO 3aXUMa)
HEO6X0AMMO YYECTb MOMEHTbI, BbI3BaHHbIE BHELIEHTPEHHBLIM Harpy)XXeHUeMm.

Cneundukaumsa

BkpyunBaemble pe3b6oBbie wnunbku S-BT

Liuknuueckasn Harpyska:

Pesb6oBble wnunbku S-BT moryTt
MCMOMb30BaTLCH TOSbKO B KPEMMEHUSIX,
noABePXKEHHbIX CTaTUYECKUM U
KBa3nCTaTUYECKUM Harpyakam.

3anpocuTte y komnaHum Hilti naHHbIE
MCMbITaHUIA, €CNW NPY NPOEKTUPOBAHNM
HeobXOANMO YYECTb LIMKINYECKUe Harpysku.

Crpanuua 15



BkpyuuBaemble pe3b6oBble wnunbku S-BT

=T

3.2.3 PekomeHayemasi oopMyrna B3aMMOCBA3U AN KOMOGUMHUPOBAHHbIX Harpy3okK —

mMaTepuarnbl OCHOBaHUA U3 CTarnun U anroMuUHusA

V-N (coBur u pactsixkeHuve)

roe "
v N N
+ = =<1, 51, g
(2R T T
V-M (caBur u n3rmb) rae y
v M v M
=1.2 =1.0 4
Viee M Vree Micc
N_*M_= 1.0
N-M (pacTspkeHune n usrmb) rec rec
v M
V. "N M =10
V-N-M (coBur, pacTspkeHune n usrub) rec rec rec

3.2.4 TonwwuHa ocHOBaHMA t, 1 TMN BbICBEPNIEHHOro OTBEPCTUA

HanpaBnsiowee orBepctue CKBO3HOe oTBepcTue

L

.

Cnon,
obecneuvBarowni
3almMTy Mmatepuana
OCHOBaHus oT
Koppo3uu

TonwwuHa ocHoBaHus TonwwuHa ocHoBaHus

cTanb 1 antoMUHWUNA: crtank: 3 mm [0,12"] < t, <6 mm [0,24"]

ty = 6 mm [0,24"] anoMuHmi: 5 mm [0,20"] <t < 6 mm [0,24"]

TonwuHa cros, obecneunBaroLLEero 3awuTy MaTepuana ocHoBaHus ot koppo3suu, < 0,8 mm [0,03157].
Mpy HanWuMM NOKPBLITWI ¢ BoMbLUIEN TOMNLWMHON CBAXMTECH C komnaHunen Hilti.

UHdopmauma o kopposuu:

Kpenex S-BT 13 HepxaBetoLLel CTanu BbINOMHEH U3 AyNneKkCHON HepxasetoLen ctanu tuna 1.4462,
aHanornyHon mapke AlS| 316 (A4). laHHas Mapka HepXKaBerLLEN CTanu Nno KOPPO3NOHHOW CTOMKOCTM
oTHocuTcs K knaccy IV cornacHo ctangapTy DIN EN 1993-1-4:2015 n npurogHa 4ns UCnonb3oBaHus B
YCrOBUWSAX arpeccuBHON cpeabl, B YaCTHOCTU, Ha GeperoBbix U MOPCKNX 06bekTax. MokpbITue Kpenexa
S-BT 13 yrnepoamncTon cTanu CoOCTOUT U3 OCAKAEHHOTO rarnbBaHWYeckUM CriocoboM LIMHKOBOTO
cnnaea, obecnevnBaloLLLero aNeKTPOXMMUYECKYIO 3aLLUTY, N BEPXHEro crosi, obecneyvBaroLLero
CTOWKOCTb K BO3[ENCTBMIO XUMUYECKNX BELLECTB (AynriekCHOe NOKpbITME). TOMLWMHA MOKPbITUS He
npesbiwaeT 35 MKM. [pUMeHeHMe Takoro NOKpbITUS OrpaHNYMBAETCHA KaTeropusiMm KOpPO3NOHHON
aktuBHocTn C1, C2 n C3 cornacHo ctaHgapty EN ISO 9223. [Ins 6onee BbICOKUX KaTeropui
KOPPO3MOHHON aKTUBHOCTY CriefyeT NPUMEHSTb Kpenex 13 HepXxaBetoLwen cTanm.

Mpy cBeprieHMn CKBO3HOTO UMM HanpasBnAKLLEro OTBEPCTUS B TOHKOM MaTepuarne OCHOBaHUA
MOXeT noTpeboBaTbLCst BOCCTaHOBIIEHME MOKPLITUA C 06paTHOM CTOPOHbI MNAcTUHbLI/Mpoduns.

S-BT- AN 6 S-BT- SN 6
KaTteropusi Koppo3moHHoi aktusHoct C | C3 — cpeaHsst C5 — o4eHb BbIcOKast

3awurta 3awura 3awurta Sawura
U EnEE e 01'15)sepcw|ﬂ “ Hapy>XHOW obpatHoii Hapy>XHoW obpaTHom
TOMLMHA OCHOBaHMA ti

CTOPOHbI CTOPOHbI CTOpPOHbI CTOpPOHbI
CkBO3HOe oTBepcTue 3 mm [0,12"] < t; 2 2)
<6 MM [0,24] v X v X
HanpaBnsiowee oTBepcTtue 2)
6 MM [0,24"] S t < 7 MM [0,28"] v v v X
HanpaBnsiowee oTBepcTue
th2 7 Mm [0,28"] v v v v

1)

NOKpbITUEM.
2)

dakTnyeckas TOMLMHaA OCHOBAHMSA, @ He HOMUHAnNbHas TOMLMHA OCHOBAHUSI UMW TOMLWMHA OCHOBaHUS C

Mpu noBpexaeHUn NoKpbITUS Ha 06paTHOW CTOPOHE NnacTuHbI/Npodunst TpebyeTcs ero BOCCTaHOBMEHMWE.

Cneundukaumsa
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3.2.5 TonwuHa 3aKkpennsemoro marepuana t;

S-BT- 17 1,6 MM [0,063"] < t, < 7,0 MM [0,28"]
S-BT- /15 1,6 MM [0,063"] < t; < 15,0 MM [0,59"]

3.2.6 MexoceBoe pacCTosiHMe U KpaeBOe paccTosiHue

KpaeBoe pacctosiHue: =26 mm [0,24"]  MexoceBoe paccTosiHue: = 15 mm

[0,59"]
>5 26 215 215
[0.236"] [0.2367] [0.5917]__[0.5917]

3.2.7 OrpaHM4YeHUA NO NPUMEHEHUIO U TONLLMHA MaTepuaria OCHOBaHUA

Matepuran ocHOBaHUsi orpaHNYMBaEeTCA MapkamMu CTanu ¢ MakcumarbHbIM NpegenomM NpoYHoCTH
f, = 630 MIMa [91 TbiC. pyHTOB Ha KB. ArorM].

MuHumanbHbIM npegen npovHocTy ctamm f, 2 340 MlMa [49 Tbic. PyHTOB Ha KB. ArOVM].
MuHUManbHLIM Npegen NpoYHocTy antomunHns fy, 2 270 MIMa [39 Teic. dyHTOB Ha KB. AONM].
MuHumanbHa TonwuHa Mmatepuana ocHosaHus t: cm. n. 3.2.4

MakcumanbHas TonwmHa MaTtepuana oCHoBaHUA ti: He orpaHunyeHa

- -

AntoMuHun
il (TN W Vv T WO OV Y il IO YO W 1 YR W KT W T VR WYL Ao i Y 1 O Wt R ] MK Y ST
250 350 450 550 650 750 (MMa)
36 51 65 80 94 109 (Tbic. hyHTOB
Mpeaen npo4yHoCTM MaTepuana ocHoBaHwus f, Ha KB. [10/M)

3.2.8 0O6ecneyeHune KayecTBa KpenrneHus u NnpoBepkKa KpenneHus
MpoBepbTe OTCTYN WNUILKU hyys C MOMOLLIbIO KOHTPOIbHOTO Kanubpa S-CG BT

SBT-____ /7____ 6 havs = 18,6 - 19,1 mm [0,732" - 0,752"]
S-BT- 115 6 havs = 29,3 - 29,8 MM [1,153" - 1,173"]

Cneundukaumsa

tnuT

BkpyuuBaemMble pe3b6oBble Wnunbku S-BT

)]
-

hnvs

AMAIANA,
WANANANN
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BkpyuuBaemble pe3b6oBble wnunbku S-BT lel

3.2.9 BblI6op kpenexa U pekoMeHAaLUMK Mo KpenexHoi cucteme

Caep- YcraHo-
Kpenex TWTBHBIA | BOHHOS Ceepno ny6uHHBIA Kannbp
WHCTPY- | ycTpon-
MEHT CTBO
S-BT-MR M8/7 SN 6 TS-BT 5.5-74 S
S-DG BT M8/7, kopoTkuin 6
S-BT-MR M8/7 SN 6 AL TS-BT 5.5-74 AL
S-BT-MR M8/15 SN 6 TS-BT 5.5-74 S
£ S-DG BT M8/15, anvHHbIN 6
) S-BT-MR M8/15 SN 6 AL TS-BT 5.5-74 AL
(&)
§ S-BT-GR M8/7 SN 6 TS-BT 5.5-74 S
3 R < S-DG BT M8/7, kopoTkuii 6
o S-BT-GR M8/7 SN 6 AL N & TS-BT 5.5-74 AL
© = N
ES m
o S-BT-MR M10/15 SN 6 L 8 TS-BT 5.5-74 S
T " (9]
S-BT-MR M10/15 SN 6 AL 5 E |TSBT5574AL
< < S-DG BT M10-W10, AnNuHHbIN 6
S-BT-MR W10/15 SN 6 ‘o_b' ‘o_b' TS-BT 5.5-74 S
'_
S-BT-MR W10/15 SN 6 AL o g TS-BT 5.5-74 AL
LL
n
) S-BT-GF M8/7 AN 6
5 S-DG BT M8/7, kopoTkuit 6
(5] S-BT-MF M8/7 AN 6
xR
©
'g S-BT-MF M8/15 AN 6 TS-BT 5.5-74 S S-DG BT M8/15, anvHHbIN 6
(=
& |S-BT-MFML0/15 AN 6
= S-DG BT M10-W10, AnNuHHLIN 6
> S-BT-MF W10/15 AN 6

3.2.10 NoppobHas nHdopmaLmsi N0 yCTaHOBKe

Kpenex S-BT u3 HepxaBetoLen ctanm c wanoon @ 12 mm (S-BT-_R)

OtBepcTHe B 3akpennsemom matepuane: & = 13 mm [0,51"]

Kpenex S-BT u3 yrnepogucTou ctanu ¢ wanodon @ 10 mm (S-BT-_F)

OTBepcTue B 3akpennsemom matepuane: & = 11 mm [0,43"]

BaxHO: Npu Ncnonb3oBaHUW rpynMnoBbIX KpenneHui, NoABepPXeHHbIX CABUratoLLyM Harpyskam,
OvameTp OTBEPCTUS B 3aKpennsieMoM MaTepuane He JormkeH npesbiwaTe 14 mm [0,55"] (S-BT-_R) n
12 mm [0,47"] (S-BT-_F) cooTBeTCTBEHHO.

¢ ¢ OTMeTbTe NOMOXeHUe KaXA[oro KpenneHus
£ ") * MpocBepnute oTBepcTHE C NOMOLLLIO CTyneH4YaToro ceepna TS-BT
S Wcnonbayiite SF BT18-A nnu SF BT22-A. [InA nonyyeHnsi oTBepCTUS HEOOXOANMOW rIyOuHBI

cBepnuTe Ao Tex Nop, Noka Ha NMOBEPXHOCTW He NOSIBUTCA MSHLEBbLIA KPYT, BbILLM(OBaHHbIN
BbICTYNOM Ha cBeprie. [lepen ycTaHOBKOM kpenexa:
MpoceepneHHoe 0TBEPCTME U Y4aCTOK BOKPYT HEro AOMKHbI ObITb OYMULLIEHBI OT XWAKOCTEN U
Mmycopa.

* BaepHute wnunbkun S-BT B npocBepneHHoe oTBepcTHe
Wcnonbaynte SFC 18-A unu SFC 22-A B codeTaHuu ¢ oTkanubpoBaHHbIM rMyOuHHBIM Kannépom
S-DG BT. NpoBepbTe OTCTYN LWNWUMbKK hyys € MOMOLLbIO KOHTpOMbHOro kanubpa S-CG BT.
YnnoTtHutenbHas wavba gormkHa bbiTb Hagnexalmm obpa3om cxaral

¢ HaBecbTe npocmnb UNU KOMNMEKTYHLWME HA WNUNbLKA
3aTsAHWUTe ranku oT pyku

e 3aTAHuUTe ramnku, cobnogas CoOOTBETCTBYIOLMA MOMEHT 3aTAXKKM T e
3HaueHus T NpuBEAEHbI B Tabnuue Huxe.
3aTsaHnTe pudneHyio ranky ¢ 6ypTMKOM C MOMOLLIbIO
- SFC 18-A/ 22-A c raeuHon ronoskon S-NS
- apenu X-BT %4 (8 H-m) unn S-BT 4" (5 H-m)
- AMHaMOMETPUYECKOro Kroya

IMsHLEBbIV KpYr BOKPYT NPOCBEPSIEHHOMO
oTBepcTUus

Ctpanuua 18 Cneundukaumsa



[ || o | BkpyumBaemble pe3b60oBbie wnunbkn S-BT

TIEC
5 H-m | 8 Hm
Openb-wypynosepT Hilti: 3HayeHne MoOMeHTa 3aTsHKKM:
SFC 18-A 4 5
SFC 22-A 4 5
MoMmeHT 3aTsikku puchbneHon rankm c 6ypTMkom
S-BT- 6

TV BLICBEPNEHHOTO Hanpaanmow,e;e oTBEpPCTYE, CkBO3HOE OTBEpCTUE

ty =6 MM [0,24"]
OTBEPCTUA M TONWHA CkBO3HOE oTBepcTHne
OCHOBaHWA 5 MM [0,20"] < ty < 6 MM [0,24"] 3MM St <5 MM

Cranb Cranb AntomuHun | Ctanb Cranb
MaTtepwnan ocHoBaHus S235 S355 R > 270 S235 S355 Trec

A36 Mapka 50 | H/mm? A36 Mapka 50
MOMEHT 3aTSKKM ? %/
pucbrneHon ravikv ¢ //
pnaHuem Trec 8/5,9 8/5,9 5/3,6 5/3,6 5/3,6
(H-m/cpyT-cpyHT)

BaxHble npumeyaHus:

MomeHT 3aTskku (Trec) ANA PUNEHON rarkn ¢ BYPTUKOM 3aBMCUT OT TMUNA LUMUILKA, TUNa U TONLWMHBI
MaTepuana OCHOBaHWs, a Takke Tuna BbiCBEpnMBaemoro oteepctus. MpesbilleHne KpyTaLero
MoMeHTa 3aTsHKKU (Trec) MPMBEAET K HapyLleHno doukcaumm wnunbkn S-BT n okaxeT HeraTneHoe
BMUSIHWE Ha 3HAYEHWS Harpysku, a Takke YNnoTHUTENbHbIE CBONCTBA.

WMHCTpyKUMs NO yCTaHOBKe NPMBOAUTCS B COKPALLEHHOM BUAE Y MOXET OTINIMYaThCS B 3aBUCKMOCTM OT
o6nacTv NpuMeHeHws.

Bcerga untaiTe v crnegyinte MHCTPYKUMUSIM MO MPUMEHEHMIO U3 KOMISIEKTa NOCTaBKY U3aenust.

lMpwv cBepneHnn CKBO3HOMO OTBEPCTUS MOXET NOTPEGOBaTLCS BOCCTAHOBIEHWE MOKPLITUS C 06paTHO
CTOPOHbI NNAaCTUHbI / Npoduns.

Cneundukaumsa
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4 Mopsiaok npoussoacTBa pa6boT

4.1 VIHCTpyKUMs no npumeHeHnto S-BT-MF M8/7 AN 6

Max.

SFC18/22-A

SBT-MF M&T AN 6

Hex nut with flange Ma-F

SFBT 18/ 22-A

TSBT 55745
SFC 18/ 224

5-DG BT M7 Short &

SCCETE

Torgque ool X-BT %°
GNm /59 th

SF BT 18 122-A
SFC18-A

o

<8 Nm

SO0 BT MET Shodt &

Cneundukaumsa Crpanuua 21



BkpyuuBaemble pe3b6oBble wnunbku S-BT

4.2 HCTpyKuua no npumeHeHnto S-BT-MF M8/M10/W10 AN 6

=R

B

S-BT-MF MEN5 ANE
S-BT-MF W&/A15 AN G
S-BT-MF MBS ANE
S-BT-MF M10/15 AN 6
S-BT-MFW10M15 AN G

Hew nut with flange ME-F
Hen nut with flange Weé-F
Han: nut with flange MB-F
Hen nut with flange M10-F
Hen: nut with flange W10-F

SFBT 18 /22-A

TSBT 55745
SFC18/22-A

S-DG BT M- W&/ 15 Long 6
S-DGETM8/ 15Long
S-DG BT M10 - W10/ 15 Long 6

S-CCBTE

SFC18/22A

Torque ool X-BT K"
&Nm/5.91tb

SNS10C95/3%" (M6)
SNS S C 953 %" (We)
SNS13CE53%" (M8)
SNS15CO53%" (M10)
SNS %" C 953 %" (W10)

Ctpanuua 22

=
BTI.IIIJ W10 (15 Long 8

S0 ETME - WA 1 5Longd
G0 BT W (15 Lomg 8
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4.3 VIHCTpyKUKa no npumeHeHuto S-BT-GF M8/7 AN 6

Max.

SFC18/22-A

S-BT-GF M&T AN &

SFEBT 18/ 22-A

TSBT5574 5

SFC 18/ 22-4

S-DG BT Ma/7 Short &

SFC18-A
SFC22-A

Cneundukaumsa Ctpanuua 23



BkpyuuBaemble pe3b6oBble wnunbku S-BT

4.4 NHCTpyKUuA no npumeHeHno S-BT-MR M8/7 SN 6

SFC 1822-A

qm SBT-MAMBIT SN 6
@ Hear rut with flange Me-A4

SFET18/224A

TEBTE574 5
SFC18/2-A

50G BT MBT Shottd

SOCETS

Torgue tool X-BT
BNm/59 1t
= s

1]
ET) - @:
SFBET 1822-A
2]

O3

o A

Owwo
A i/
*

@

II!Il @ :ltﬂi-

Ctpanuua 24 Cneundukaumsa
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BkpyuuBaemMble pe3b6oBble Wnunbku S-BT

4.5 VIHCTpyKUKS no npumeHeHuto S-BT-MR M8/M10/W10 SN 6

SBT-MRMEMSSNE
SET-MRWEM55NE
SEBT-MRMENSSNE
SBT-MRMIN15 BN 6
SBT-MRWIN15 SN &

Hex nut with fiange ME-A4
Hex nut with fiange We-A4
Hex nut with fiange M8-A4
Hex nut with fiange M10-44
Hex nut with fiange W10-44

SFEBT 18/ 22-A

TSBT55745
SFC 18 /224

$DG BT M6 - W6 [ 15 Long 6
S-DG BT M8 / 15 Long 6
§-DG BT M10- W10/ 15 Long 6

SCCBTE

Torque ol X-BT 4
BNm/53 it

SNS 10C 955 % (WE)
S-NS %ie" C 953 % (W6)
SNS 13C 956 3 (M8)
SNS 15C 958 %' (MHO)
SNS She" C 95 ¥ (W10)

&

SFET 18 22-A

Cneundukaumsa

B0 BT M- W 15 Long 6
0 BT MY | ilong
B0 BT W= Wi 15 Longd

SFC18-A
SFC22-A

_*_

= 8 N
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BkpyuuBaemble pe3b6oBble wnunbku S-BT

4.6 VIHCTpyKUKa no npumeHeHnto S-BT-GR M8/7 SN 6

SFC18722-A

S-BT-GR MB7 SN &

SFBT18/22-A

TSBT 55745

SFC18/22-A

S-DG BT M&/T Short &

SCCETE

Torque tool X-BT 4"
BNm/59 1D

500G BT ME&T Shoit &

-
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5. Patouve xapaKTepmcTMKm (TexHnYecKme oT4YeTbl)

5.1 CumBonbl n 0603HA4YeHUA, NPUHLKUN pac4eToB

CumeOntl 1 HOMEHKNaTYPa, MCNoNk3yemMbie B TEX HUYeC KWK XapakTepUCTMKax:

HdaHHble UCNBITAHWA K JKcnmyaTalWoOHHbIe OaHHblIe

Nuv Pacrarvealllee W cpesaloliee yCUnMa B LUMPOKOM CMbicne

F O6wee yeunue (cymma N 1 V) B LUMPOKOM CMbICNE

Ng u Vs Pactarveatollee v cpesailles YCUNua, 0eACTBYIOLLME HA KPENNEHWEe Npu pacyeTe
KOHCTPY KLMK

Fg O6wee yeunve (cymma Ng 1 Vg) Npy pacyeTe KOHCTPYKLMK

Ny v Vy MpegensHele pacTArMBalOLLIEe W CPe3allwes YCU KA, NPUBOOALLME K paspy WEeHWH

KpEenneHus, No CTATUCTUKE, NOKA3aHWe ANA OOHOW TOYKK

Nu,m ¥ Vu,m

HDQ,DBJ"IE.HE.IQ pacTArMealolles 1 cpasawllge YCUnuA, NpUBOOALLME K paspy WeHWD
KpenneHna, No CTatTucThke, cpeHee ona HeCKOoNbKMX TOYeK

]

KBEHD&THHHOE OTKNOHEHWE TOYKKM KpenneHma

Mak 1 V ik

XapakTepucTMYeckoe ConpoTUENEHME KPenneHUA PacTaxeHMo 1 cpeay,
CTATUCTUHECKK, KBaHTWNL 5%. K nNpuMmepy, HOPMATMBHAA NPOYHOCTE KPenneHns,
Yei npegen NPoYHOCT MOXET ObITh ONWCAH CTAHAAPTHBIM FayCCoBBIM
pacnpefeneHmem, paccunTeieaeTca Tak: Ng, = Ny m — Kx S, roe k — doyHKums
HUCNEHHOCTH BLIGOPKMA, N W XKenaTeNbHblid AOBEPUTENLHLIA WHTEpEAD

Nrec ¥ Vrec

PekoMeHADBaHHLIE HAMPY 3KK PACTSKEHWA W Cpe3a ANA TOUYKW KPeneHus:
Nigc = N+k and Vyee = _%L roe v — obupia koadruuMeHT Ge3onNacHocTA

Mrec

PeKoMeHOOBaHHBIA PaBO4YMA MOMEHT ANA TOYKK KpenneHma

Miec = "_'119&” roe Ngk — XapakTepUcTUHeckUiA MOMEHT CONPOTHUBNEHWA TOYKMA
KpenneHua W oB6LMi KoadiduuMeHT GezonacHocTi. ECNK MHOe He yKazaHo

B crieuvthukaumax, 3HaueHnn Mige B AHHOM Py KOBOOCTBE BKMOYAIOT B cebA
KoadppULMEHT 6e30NACHOCTH «2» ANA CTATMYECKOW HATPY3KH

JaHHble KpenneHuA

her [ My61Ha NPOHUKHOBEHWA TOUKW KpernneHus nog noBepxHoCcT 6A30BOr0 MaTtepwana
hyys BhicoTa WNAMKK HAL NOBEPXHOCTLIO, B KOTOPYIO MPOM3BOAMTCA KpenmeHve
(ANA rEo3fa — 3To NOBEPXHOCTL NPUKPEnnAeMoro Matepuana, ans peabBoBbx
LUMKNEK — 3To NOBEPXHOCTL 6A30BOMD MaTepilana)
t TonuKHa MaTeprana ocHOBbI
t TonuKHa NPUKpennAeMoro Mareprana
haR 7 O6LLan ToNLMHA NPUKPENNAEMOro MaTeprana (Npy KpenneHui Gonee 1 cnos)

XapakTepuCTUKKM CTanM U apyrux MeTannoe

f, nf,

MpefensHoe HanpsbkeHWe COBWra W NpegensHoe HanpsbkeHue MeTannoe
(e H/mm?anm MPA)

Cneundukaumsa
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BkpyuuBaemble pe3b6oBble wnunbku S-BT HIhT.
52 MpuHUMNBbI NPOEeKTUPOBaHUA

PekomeHnoeaHHble patodune Harpyakn (Npee M Viee) FOOATCA ONA 3KCNNYATALMM
B 06bIYHBLIX PAGOUMK YCNOBKMAX.

Ecnu cuctema X-BT ponxHa pazpabarbiBarteCcq B COOTBETCTEMK C KOHUENUMER
NOBLILLEHHO i B@30NACHOCTH, ONA PACYETa XapaKkTepeTUHecKux Harpy3ok Npy

M Vi PEKOMEHOOBAHHLIE HAMPY3KWM CNeayeT YMHOKWTL Ha 0B WA KoahiMUMeHT
6e30NacHOCTH, NPMMEHMMEIA K COOTEETCTEYIOLLEMY NPUHLMITY NPOSKTMPOBaHMA.
Hanpumep, B cryyae NpoeKTMpPOBaAHWMA B COOTBETCTEWM C @BPOKOOAAMM,
rnoBanbHbii KosguureHT BeaonacHocTM ByOeT paseH 2.

MpuHUKMn paGoyvel HarpysKM MpUHLKMN YacTMHHOW Harpy 3KK
NSENrec=H1E}L NSdENHd
Nsq = Nk X ve

roe v — oS KoadhuymeHT
6e30MacHOCTM C yUYeToM Lorycka Ha;
* OLUMGKKM OLEHK Harpys3ku;
= OTKNOHEHWA B MaTepuane

u patoTe.

Npda = Nai/ ¥

rOg Y — YacTUHHbIA Ko 3thhUuMeHT
6e30MacHOCTH ANA yYeTa oWwnGoK
OLUEHKW OeHCTEY HOLLEA Harpy 3K,
Vm — HACTMYHBIA Ko3hdMUMEHT
6Ge20nacHOCTH ANg y4eTa
OTKINOHEHWIA B maTepuane u padoTe.

Ng — Kak npaeuno,
XapakTepucTUYecKan 0eicTeyoWas
Harpyaka.

NsE NSk

,D,EH HAaA CEOOKA ONWCEIBAET NP OEEOSH HEIE WCNBITAHAA. OHa He ABNASTCA NONHBR 1 HEHEP NEBIBA KILLA M NPOTOKON 0 HCNBITEH WA, ManHee AAHHEIE MM BTAHHH FOXHO Y3HATE B KOMNAHHWKH Hilti.
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5.3.1 [OecopMaumOHHble CBOMCTBA KpenneHnin Ha pe3b6oBbIx wnunbkax S-BT noa

AeNCTBMEM pacTArMBaroLmxX ycunmm

WcnbiTaHusa BKkpyumMBaeMbix pe3b60BbIx wnunek S-BT B ycnoBusx pacTarmsarooLmnx,

CABUraroLUMX 1M M3rnbaromx Harpysok

Otyet Ne 279/15 HTL Panksannb, NxeHepHo-cTponTensHbln HAW, despans 2016 T.

Martepuan ocHoBaHusi

Crtanb, TonwmHa 6 mm
Cranb, TonwmHa 5 mm

CTtanb, TonwuHa 3 Mm

S235
S355
S235
S355
S235
S235

AnioMuUHUIA, TonwmnHa 6 Mm EN AW 5754

(f, ~ 360 Mra)
(f, ~ 470 Mrla)
(f, ~ 360 Mrla)
(f, ~ 470 MMa)
(f, ~ 360 Mrla)
(f, ~ 360 Mrla)
(f, ~ 270 MMa)

KonuuyecTtBa kpenneHuid, y4acTBoBaBLUMX B UCTbITaHusX 90

50 B cTanun S235
30 B ctanu S355
10 B antoMuHum

12

10

3aBUCMMOCTb CMeLLeHUs oT Harpysku

1
CwmelueHue (Mm)

| s S-BT-MF M10

6 MM, S235

| S-BT-MF M10
| = 6 mm, S355

"

S-BT-MF M10
Cranb S235
t=6mm

" 80

CmeméHMe (Mm)

x
[}
El
2 &
]
1]
S 6
5
Sr's
o
2
0
0
-
[]
E)
]
©
il
=
]
=
o ‘
3aknoyeHue

BKPY4MBaHUS

i erl‘le)K OEMOHCTpPUpYyeT ynpyrue CBOWCTBaA npun MmakCumMmaribHOM cMelleHun B gnana3oHe

1- 2,8 MM 0 OOCTUXEHMSA MAKCUMarbHOrO 3Ha4YeHUs Harpysku.

*  KoathuumeHT ynpyroctu He 3aBUCUT OT MPOYHOCTM MaTepuana ocHoBaHus. OH 3aBUCUT OT
maTtepuarna Kpenexa v TOSLLMHbI OCHOBaHWsA. Kpenexx 13 yrnepoamcTon CTany UMeeT HEMHOro

CTonkocTb K BbIpbIBY BO3pacTaeT C yBeJIM4eHneM Npo4HOCTU MaTepuana OCHOBaHUA N FJ'Iy6I/IHbI

60]'IbLIJyFO XEeCTKOCTb MO CpaBHEHUIO C Kpenexom 13 Hep)l(aBeIOU.leﬁ cTanu.

mMaTepuane oCHoBaHUA.

Cneundmkaum

[Mocne foCcTMXeHMa MakcumarnbHowm Hecyu.l,eﬁ CrnocoGHoCTN Kpenexa Kakasi-nnbo ocTasLuascs
HYacCTb Harpy3ku OTCYTCTBYET, MOCKOJbKY NPOUCXOAOUT BbIPbIB Kpenexa 13 pe3b6b|, Hape3aHHOIZ B

BkpyuuBaemMble pe3b6oBble Wnunbku S-BT

S TN

5.3 CraTtuyeckasi NpO4HOCTb pe3b00BOM WNUNbLKKU S-BT

® MsmepuTtenb cMeLLeHns
@ Martepvan ocHoBaHUs
@ Wnunbka S-BT

@ Tlarika
® HarpysoyHas nnuta

N/2

N/2
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BkpyuuBaemble pe3b6oBble wnunbku S-BT

N/2 N/2

YcTaHoBka ans nposeaeHunsa UCMbITaHUA Ha
pacTaxeHue
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5.3.2 CToMKOCTb KpenrneHuh Ha pe3b60oBbIx wnunbkax S-BT k BbIpbIBY

McnbiTaHus BKpyunBaembix pe3b6oBbIx Wnunek S-BT B ycnoBusix pactaruBatoLwmx,
CABUraloLLmMX U U3rmbarLmx Harpy3ok
OTuet Ne 279/15 HTL Paxksannb, NHxeHepHo-cTponTensHbln HAW, despans 2016 T.

MaTepunan ocHoBaHus cm. n. 5.3.1

KonnyecTtBa kpenneHuin, y4acTBOBaBLLMX B
MCnbITaHUSAX

cm. n. 5.3.1

MNMpepenbHasa BbipbIBHAA Harpyska
MoxHo HabnogaTb BAMSHWE TUMa U NPOYHOCTN MaTepmana OCHOBaHUA, a Takke TOMNLWMHbI
OCHOBaHWs (rnybuHa BKpyYMBaHuUS).

Mapka ctanu S235, f, = 382 - 391 MNa
© L e e e o e
x
QD 10,00 fe-emeeemmmeemnneenenneeene e
o
5 8,00 -
IT 600 -
o X
T~ 400 -
% 2.00 » CpeaHee 3HayeHve
2 %
3 0,00 ~ ™ KpaHTUnb 5 %
a 3 MM 3 MM 5 MM 6 MM 6 MM
MF M10 | MRM8 | MRM8 | MR M8 | MF M10
|
Mapka S235
TonwwuHa ocHOBaHUA
Mapka ctanu S355, fu = 475 - 489 MNa
« 12,00 -
x
o 1000 -
£ 800+
IT 6001
© X
T~ 400 +--
% 2,00 4-- " CpepHee 3HaveHne
o
g 0,00 - ® KeaHTunb 5 %
Mapka S355
TonwwuHa ocHOBaHUA
AnomuHui, f, = 274 MMNa
g 6,00 B e T
[
2 5,00
=
E_ 40041 .-
® L
3 eeses EEEEEEN . ....
E < 300
a 2,00 == 70 . » CpenHee 3HadYeHune
a 100 === T ¥ KeaHTunb 15 %
0,00 1
6 MM
MF M10
AntoMuHui fy 2 270 MMa
TonwwmHa ocHoBaHus
3akntouyeHue

+ [ins Bcex UCMbITaHWI B YCNOBUSIX PACTAMMBAIOLLENO YCUNUSI MPUMEPSINICH OAUH U TOT XXe PEXUM
paspyLUeHust - BbIpbIB Kpenexa 13 BbICBEPIIEHHOTO OTBEPCTUS.

*  BnusiHMe npoYHOCTU MaTepuarna OCHOBaHMWsi NPUBEAEHO AJ151 BCEX TOMNLMH OCHOBaHWNM,
NpoLUeALINX UCMbITaHUS.

* HaubBonee BaxHbIM NapaMeTPOM, BNUSIOLLMM Ha CTOMKOCTb K BbIpbIBY, ABsieTCs rybuHa
BKPYYMBAHWS U TUMN MaTepuana OCHOBaHUsi (CTarb UIn antioMUHWN).

* Pa3mep pe3bObl B BEPXHEN YaCTW Kpenexa He oKa3biBaeT OTPULATENbHOMO BO3OENCTBUS Ha
3HayeHVe BbIPbIBHOM Harpy3ku, NOCKOSbKY reoMeTpuyeckas hopma HapesatoLein pessobl
MAEHTUYHA ANs BCeX LUNUIIeK, M3roTOBNEHHbIX U3 OQHOro MaTtepuana.

Cneundukaumsa
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BkpyuuBaemMble pe3b6oBble Wnunbku S-BT

5.3.3 CronkocTb KpenrneHuh Ha pe3b6oBbIx Wwnunbkax S-BT k caBurarollen Harpyske

UcnbiTaHusa BKkpyumBaeMbix pe3b60BbIx wnunek S-BT B ycnoBusix pactarmsaooLwmnx,
CABUraloLLMX U U3rndarLmnx Harpy3ok
Otyet Ne 279/15 HTL Panksannb, NxeHepHo-cTponTensHbln HAW, despans 2016 T.

Martepuan ocHoBaHusi cm. n. 5.3.1

KonnyecTtBa kpenneHui, y4acTBOBaBLLUX B
MCNbITaHUSAX

cm. n. 5.3.1

MpepenbHas BbipbIBHaA Harpyska

PaspyLueHve nog AefcTBMEM CABMIatoLLEN HArpy3kun NPOMCXoauT B peayrnbTaTe obnambiBaHWs
LUNWIbKY B MOMNEPEYHOM CeYeHUn HapesatoLLel pe3bbbl nu B pesynbTaTte nrnacTu4eckon
Aedopmaumm oTBEPCTUS B MaTepuane OCHOBaHUS, NPUBOASILLEN K HAKMOHEHWIO U BbIPbIBY Kpenexa.

Mapka ctanu S235, f, = 382 - 391 MMNa
S 14,00 1----
[
> 1200 =
£ 1000
T
=T 8,00
SE 600
g 4,00 » CpegHee 3HauyeHue
o 2,00
3 0,00 T * KeaHTunb 5 %
o 3 Mm 3 MM 5 MM 6 MM 6 MM a 5%
MFM10 | MRM8 | MRM8 | MR M8 | MF M10
Mapka S235
TonwmHa ocHoBaHUA
Mapka ctanu S355, f, = 475 - 489 MNa
©
=
[
>
[}
=
©
T
B
I
% " CpepnHee 3HaveHue
o
1 . o
m KsaHtunb 5 %
MF M10 MR M8 MF M10
Mapka S355
TonwwuHa ocHOBaHuA
Antomunun, f, = 274 MMNa
© 10,00 poeeseseenessssnseennnas
= [
S 800 -+ N -
o
&
$ . 600 =i .-
® L
EE 40011 -
o n CpenHee 3HayeHve
3 2,00 -oe=t N - -
L]
3 KBaHTUnb 15 %
o 0,00 —
6 MM
MF M10
AntomuHnia fy 2 270 MMa
TonwwmHa ocHoBaHUA
3akntoyeHue

*  Pexum paspylieHus ncnbityembix wnunek S-BT:

85 % paspyLLeHuin NPoM30LUSIO B pe3ynbTaTe 13foma B NonepeyHoM cedeHnn HapesatoLen
pe3bbbl, BbI3BAHHOTO CABUraroLert Harpyakon 15 % paspylueHuii Npor3oLLrio B pesyrnbTtarte
nnacTnyeckon fedopmaLm BbICBEPIIEHHOTO OTBEPCTUS, MPUBEALLEN K HAKITOHEHWIO U BbIPbIBY

*  BrnusiHMe NpoYHOCTU CTaNbHOro OCHOBaHWUA KpanHe Mano.

* Hawnbonee BaxHbIMM NapameTpamu, BAMSIOLUMU Ha CTOWKOCTb K CABUraloLLen Harpyske,
ABMAeTCS rmybyHa BKpy4MBaHWS, TN MaTeprarna 0CHOBaHWA (CTanb Uiv antoMUHUA) U maTepuarn
wnunbku S-BT.

+ Pa3mep pe3bObl B BEpXHEW HYacTy Kpenexa He OKasbiBaeT OTpULaTeNbHOro BO3AENCTBUS Ha
CTOWKOCTb K COBUratoLLen Harpy3ke, MOCKONbKY reomeTpuyeckas popMa HapesatLlen pesbobl
NOeHTWYHa ANS BCeX LUMUEeK, M3roTOBMEHHbIX U3 OOQHOro MaTepuana.

Cneundmkaum

YcTaHoBKa Anst NpoBeAeHus UCnbITaHWsA B
ycnoBuax caBurarolLnX Harpy3ok
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BkpyuuBaemble pe3b6oBble wnunbku S-BT
T-
+ 3

S omm | mm O

©

720

® Cxartasi nonka
@ PacTtsHyTas nonka

MeTku gns namepeHua 060pOTOB auncka
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5.4 BosgencTtBue BUOpaLMM Ha KpenneHus ¢
ucnonb3oBaHUeM pe3b00BbIX WwWnunek S-BT

dkcnepumeHTanbHble UCCNeAOBaHUA Ha NpeaMeT BO3AeWCTBUS BUGpaLMii B MeTanimyeckom
OCHOBaHUM Ha NpeAeribHY CTOWKOCTb K BbIPbIBY
OTt4yeT Ne XSEhac-01-15_07; Hilti AG; LaH, 2015 .

MaTepunan ocHoBaHus: Cranb, S235

Mpocunb Ganku: HEA 100, nonka - 8 MM, CTeHKa - 5 m

BanouHbIi nponeT: 720 mm

MeToawvka ucnbiTaHui: HarpyxeHve 6anku B ueHTpe ¢ yeunuem Fmay / Fin
War 1: Fax = 59 kH, Frin = 22 kH YacrtoTa = 6 U, 2 MMNNMoHa UMKNoB

War 2: Fmax = 59 kH, Fmin = 7 kH Yactota = 6 'y, 0,5 munnuoHa umknos

LWar 3: Fmax = 10 kH, Fmin = -10 kH Yactota = 30 Iy, 1,5 munnuoHa umknos

War 4: Frax = 2,5 kH, Fin = -2,5 kH YactoTta = 60 4, 5 MUNNOHOB LMKIOB

KonunuecTtBo kpennenuii:
32 S-BT M8 ¢ auckom ans pewietyaTbix Hactunos FCM
32 S-BT M10 c yHuBepcanbHbiM npodunem MQ

MpenenbHble BbipbiBHbIE HArPY3kU Ha kpenexe S-BT 40 M nocne LMKINMYECKOro HarpyxeHus
cTanbHon 6anku

CpaBHeHMe cpeaHero 3Ha4YeHusa cTaTUyecKkon BblpblBHOﬁ Harpy3ku nocne BO3A€“CTBMH BMGpaI.lVIVI Ha

MaTepuan OCHOBaHUSA CXKaTOW U PAcTAHYTOW NOMKM CO 3HA nony Ha HeHarpy X
obpasuax
2
5 B KoHTponbHoe 3HaueHne
I
% Cxaras nonka
g » ® PacrsHvras nonka
]
3
g
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O 4 =
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™
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Q
E 2
3
j=3
o
o T T 1
KoHTponbHoe Cxarasi nonka PacTsiHyTas nonka
3Ha4yeHue OnucaHue ucnbiTaHusA
3akntoyeHue

* PactaHyTas nonka: MNpegenbHoe 3Ha4YeHVe BbIPbIBHOW Harpy3ku Nnocre UChbITaHUi B YCIOBUSX
BMGpaLMM COOTBETCTBYET 3HAYEHMIO, NONY4YEHHOMY Ha HeHarpyxeHHbIx obpasuax. HeratneHoe
BNusiHUE He HabnopaeTcs. Cxartas nonka: NpegenbHoe 3HaYeHWe BbIPbIBHOM HArpy3ku B CKaTom
Nnorke HEMHOrO OTNNYAETCS OT aHanorMYHOro NapamMmeTpa PacTsHYTOW Nonk1. ATO MOXeT
yKasblBaTb Ha yMoTHEHVE pe3bObl B NOMKe cxaTus.

*  Lumknnuyeckoe HarpyxeHue ctanbHbIX 6anok, NpuBoAsLlee K BOZHUKHOBEHMIO BUOpaLmn Ha
Kpenexe (CM. ONMCcaHHbIe BbILLE UCMbITAHUSI) HE MPUBOAMT K OCNabneHunto KpenneHus
peLueTyaTbiX HACTUITOB, BbINOMHEHHOTO C NOMOLLbI0 AnckoB X-FCM, nnu ocnabnexuio kpennexust
wnunek S-BT.

MpumeyaHus

*  KoHKpeTHble napameTpbl UCMbITaHWIA 1 AnanasoH 3Ha4YeHu (CM. Bbille) noabrpanuck ¢ Takum
y4eTOM, YTOGbI SABNSINNCL ObINK XapaKkTepHbIMK AN Hanbonee pacnpocTpaHeHHbIX criyvau
BMBpaumm, KOTOpble MOryT BO3HMKaTb B MECTaxX yCTaHOBKW.

+ [puBepeHHas kpaTkas MHPOPMALIMS He OTPaXKaeT BCEro CrekTpa BO3MOXHbIX YCIOBUI
BMGpaLUmK, KOTOpble MOryT BO3HUKATb HA KOHKPETHbIX 06bekTax. Ecnu ycnosus Bubpauum
BbIXOOAT 3a Npefenbl 4aHHOro Auana3oHa, 04HO3HAYHOE 3aKIioYeHNe BO3MOXHO TOMbKO nocre
NpOoBeAEHNsT fanbHENLLMX NPOBEPOK.

OaHHas KpaTkasa VIH(*)OpMaLI.I/Iﬂ OTpaXkaeT NuLlb NpoBeaeHHOe UCNbITaHne (I/ICanTaHI/Iﬂ). OHa He siBnsieTCs NoMHbIM 1
ncyepnbiBarOWMM OTHETOM 06 ncnbITaHUsX.

Cneundukaumsa



=L T1 BkpyunBaembie pe3b6oBble Wnunbku S-BT

F

5.5 CTOMKOCTb KpensneHun Ha wnunbkax S-BT k ycTanoctHoe

HarpyxeHue

AUVHaAMN4YeCKUM pacTArmBalOWMM Harpy3kam o —t
Kpenex S-BT

Otyet Ne XSEhac-01-15_06; Hilti AG; LLaH, 2015 T.
MaTepman OCHOBaHus
O6Lwme KOMMeHTapumn

WcnbiTaHns 6binv npoBeaeHs! ANst UccriedoBaHUsi BO3AEWCTBUS NMOBTOPSIOLWMXCS PacTArMBaroLLmMX
Harpysok Ha ukcaumio KpenmneHni, BbINOMHEHHbIX C MOMOLLbIO Wwnunek S-BT. MNoatomy Anarpammbl
Bennepa ans kpenneHuni Ha WnunbKax OLEHUBANMUCh C TOYKN 3PEHNSA CTOMKOCTM K BO3AENCTBUIO
BMOpaLmin B 0CEBOM HanpasreHnn (MOBTOPSIIOLLIMECS PacTArVBaloLLMeE Harpysku).

KoHuenuusa ncnbitaHmn

Kpenex S-BT nogseprancs Bo3AenCTBUIO rapMOHUYECKMX NYTbCUPYIOLLMX PaCcTAMMBaOLLMX HAarpy3oK.

MuHUManbHas Harpyska npy rapMOHUYECKOM HarpyXeHun B Xoge BCeX UCNblTaHuin cocTasnsna

0,2 kH. VcnbiTaHns NpoBOAUMMCE B YCINOBUSX 4 pasfyHbIX YPOBHEW Harpysku. 3HavyeHust

MaKCUMarnbHON NPUMOXeHHOW Harpy3ku coctaenanu 1,8, 3,6, 4,5 n 5,4 kH. Ucnbitanns

npekpaLuanuce, ecnv nocrne 10 MUNMMOHOB LIMKIIOB HarpyxeHus He Habnioaanock paspyLleHus.

McnbiTatenbHasa Yyactota coctaensana 50 u.

McnbiTaHna npoBoAMNNCL MO BEPXHEW rPpaHULIEe 9KCNyaTauMOHHbIX OFPaHNYEHNI C TOYKN 3peHnst

NPOYHOCTU MaTepuana OCHoBaHus (eBponevickas Mapka ctanm S355 ¢ npedenom NpoYHOCTH Ha

pactsikeHue f, = 630 MIMa) B coyeTaHnm ¢ MUHMManbHOM paboyel BbicoTol npoduns pe3bbbl 0,2 MM.

MuHumanbHas paboyas BeicoTa npocuns pesbbbl - 3TO HMXKHAS 06NacTb AONYCKOB MO 3aUenneHunto i - {

pe3bbbl WNUABKM C MaTepranom OCHOBaHMs (CM. PUCYHOK B pa3aene 5.7). CxemMaTnyHoe N306paxeHne NCTbITaHWii Ha
LMKIINYECKOE pacTskeHne

—™ pacTsikeHue

Pesyn bTaTbl UCMbITAHUN

Gmax
Kon Coort-
Ypo- " | Fmax | Fmin | Omax Omin Omean Ao Holwue- Kon.

Oa
BeHb ::::L. (kH) | (kH) | (H/mm2) | (Himm?) | (HIMm?) | (H/wm?) | (Himv?) | Hve | umknos

He
npow-
AeHo

Mpown-
AeHo s 7Y

12 000 000

16 000 000 é
1 5 1.8 | 0,2 115 12,8 63,9 51,1 102,2 0,11 12 000 000 AT \Crmean
! t

12 000 000
11000 000 G
2 246 724| P33PY- i \/
weHue marn
11706 502
2 5 |36|02]| 230 | 128 | 1214 | 1086 | 2172 | 006 [ 12675924
10 000 000
10 000 000

294 040| BbipbIB
918 680| BbipbiB

Pa3py-
45 [ 0,2 288 12,8 150,4 137,6 275,2 0,04 4 655 463

ieHue
5617 125( BbipbIiB
9382 03g| Paspy-
ieHue
Pa3py-
ieHue
Pa3spy-
ieHue
Pa3py-
ieHue

HepxaBetowas cranb 1.4462
w
o

1775555

788 133

4 5 54 (0,2 346 12,8 179,4 166,6 333,2 0,04 620 336
10 000 000
3141580

Pa3spy-
ieHue

PesynbTaThl ycTanocTHbIX UCMbITaHUIA Ha wnunbkax S-BT (1.4462) B ycnoBUsix rapMOHUYECKNX
NynNbCUPYOLLMX PacTArMBaroLLMNX Harpy3ok

Mpepnonaraemas MmakcuMarbHO pEKOMeHAOBaHHasi pacTarMBapoLlas Harpyska Ha kpenex S-BT B
ctanu S355 cocrasnseT 2,3 kH (Omax = 147 H/MM2). [03TOMY UCTbITaHUS MPOBOANUNMCL B 0651acTm
[aHHOW Harpysku Arsi OLEHKM YCTanoCTHON CTOMKOCTU B YCIOBUSIX 3KCMNyaTaUMOHHbIX Harpy3oK.

Ha nepBom ypoBHe Bce 06pa3Libl yCnellHo npeofoneny 3HaveHue Harpy3ku 1,8 kH. Ha BTopom
ypoBHe 4 13 5 06pa3LoB ycrneLHo Npeodoneny 3HayeHne Harpysku 3,6 kH. B ganbHenwem
NpUMeHsiNUcb 6oree BbICOKME MaKCUMarbHble Harpy3ku Ans yBeNMYeHUs BEPOSITHOCTU pa3pyLUEeHUs.
Ha TpeTbem 1 4eTBEPTOM YpPOBHE NPOM3OLLNO pa3pyLLeHne GonbLUMHCTBA 06pa3LIoB.

B xoae Bcex ucnbiTaHU OCHOBHBLIM PEXUMOM pa3pyLUEHNUst SBMANCS YCTaNOCTHbIA U3IOM LLUMWIBKA
S-BT vnu ee BbIpbIB U3 MaTeprana OCHOBaHUSI.

Cneundmkaum Ctpanuua 33
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PeSyﬂbTaTbI YCTanocCTHbIX McnbITaHUM, npeactaBreHHble B BUAe JINHENHOMN perpeccuun

3,0 T
2'5 4 :
Z 20 -
(2] V
2 e
1.5 - o]
1,0 ; ; i i :
40 45 50 55 60 65 70 7,5 80
log Ac
® S-BT — Perpeccuss ~~""*- Per.-2s

Kak aTo BCeraa AenaeTcs npu pac4eTax ycTanoCTHON NPOYHOCTW, HOPMATUBHOE CONpoTUBNeHne Aoy
(= 5-NpOLEHTHBIN KBaHTWMNb UK 95-NPOLIEHTHAas BEPOATHOCTb HEPa3pYLLUEHVS) OLeHNBAaNoChk NyTeM
YMEHbLUEHWSA NNHENHON perpeccun Ha yaBOeHHOe CTaHAAPTHOE OTKIMOHEHWE AaHHbIX UCTbITaHWA “s”.
“s” COOTBETCTBYET CTaHAAPTHOMY OTKIMOHEHWIO PasHuLbl MEXAY pe3ynbTatamu UCMbITaHUA U
cpeaHum TpeHaom. CornacHo AaHHOW MeToauKe HOPMAaTUBHAS YCTanocTHas NpoOYHOCTb

pacc4ynTbiBaeTCcA cnegyrowmm 06pa30M:

log Nk =9,8626 - 1,8396 * log Aoy

Harpyska
Lnknbi Nk Ac log Ao log Nk o
N KommeHTapumn
() 6 (Himm?) o) ) P
1,8 1175 000 115 2,062 6,070
2,3 748 000 147 2,168 5,874 Nrec = 2,3 kH ansa S355/ ctanb copTa 50

HopmaTtumBHas umknuyeckas gonrose4yHocTb Ny Mpy ypoBHE 3KCMyaTaLMOHHON pacTarveaoLen
Harpy3ku Nrec

3aknioyeHune

*  3HayeHus, npuBeAeHHbIE B Tabnuue, MOryT UCNONb30BaTbCA AN pacyeTa ycTanoCcTHON
nNpoYHOCTM Kpenexa S-BT 13 HepxaBetoLLen cTanu, ycTaHaBnmBaeMblx B ctanb mapku S355 / 50.

* Ecnn Heobxoammo obecneynTb yCTanoCcTHY0 MPOYHOCTb MPU KONMYECTBE LIMKITOB Harpy>KeHns
cBbiwe 1 175 000, B kKa4yecTBe KOHCEPBATMBHOIO BapuaHTa MOXeT NPUMEHSATLCS
XapakTepucTuyeckas Kpuasi pacyeTta yCcTarnocTHOW npoyHocTu (Per. - 2s).

* [peacTtaBneHHble pesynbTaThl AEMOHCTPUPYHOT AOMYCTUMOCTb NPUMEHeHNs kpenexa S-BT B Tex
cchepax, rae NpUcyTCTBYeT BETPOBOW OTCOC, UMK ANt MHOTOYUCIEHHbIX TUNOBbLIX
«AnHaMuYecknx» obnacten paboymx Harpy3ok, KOTopble B OOLLEM SBNSIOTCA CTAaTUHECKUMMU.

* Ecnn Heobxoammo obecneymTb MHOrOLMKITOBYIO YCTaNoCTHYH NPOYHOCTb, A OLEHKM
NPUHUMNNANsLHON NPUrogHOCTY kpenexa S-BT Ans KOHKpeTHON 0brnacT NpYMEHeHNst MOXHO
MCnonb30BaTh COOTBETCTBYIOLLME XapakTepucTuki. Tem He meHee, kpenex S-BT ans
obecneyeHns MHOrOLMKITOBOW YCTanoCTHON MPOYHOCTU HE NPUMEHSIETCS.

MpumeyaHus

* B cnyyae co ctatndeckum HarpyxeHneMm Heobxoanmo obecneunTb ocTaTouHoe AybnunposaHne
KpenneHusi B LENom.

» [puBeaeHHblE 3HAYEHUSI OTHOCATCS K OCEBbIM pacTarMBaloLLmMM Harpy3kam. Heobxoammo
NPOBEPUTbL 3NIEMEHT KOHCTPYKLMW Ha NpeAMeT COOTBETCTBUS aHHOMY YCroBUio. Ecnv Bo3MoXHO
BO3HUKHOBEHWE U3rMbatoLLmx HanpsiKEHUIA, BbI3BAHHBIX, HAaNpUMep, pas3nuyHbiMmU AedekTamu, nx
HeobXoauMO y4ecTb NpU pacyeTe yCTarnocTHbIX NapamMeTpoB. [edekTbl MoryT NpUBECTU K
CHWKEHWIO HOPMATUBHOW LIKININYECKON [ONTTOBEYHOCTY.

*  Heobxoammo yyecTb YacTHble koahmumeHTbl 6e30nacHOCTU NpU pacyeTe YCTanoCcTHbIX
napamMeTpoB, a TakkKe COOTBETCTBYHOLLYIO YCTaNOCTHYI CTOMKOCTb B COOTBETCTBUM C HOpMaMu
pacyeTa ycTanocTHom npoyHocTu (Hanpumep: EBpokog 4 unu AISC-LRFD) B coyeTaHum co
CTaTUCTUYECKOM OLEeHKOM Ny.

*  Ecnu npumeHsitotcs obLime koHuenumn obecneveHms 6e3onacHoCcTy, HEOGXOAUMO NPUBECTU
obLme koapdprUmeHTbl 6e30nacHOCTU B COOTBETCTBME CO CTaTUCTUYECKON oueHkor Ny ¢ yyeTom
cobnofeHUst yCroBuin MPUMEHSIEMOrO CTaHAapTa NPOEKTUPOBAHUSI.

[aHHas kpaTkasi MHOopMaLuus oTpaxaeT NULb NPOBEAEHHOE UCMbITaHue (UcnbiTaHns). OHa He SIBNAETCS MOMHbIM 1
McyepnbIBaloLLMM OTHETOM 06 MUCMbITaHUSIX.

Cneundukaumsa
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ycTanocTHoe

5.6 BosgeunctBue Kpenexa S-BT Ha ycTanocTHyH NPOYHOCTb Harpyxeie Kpenex S-BT
KOHCTPYKUMOHHOMU CTanu / Marepuan
l-w-\-]_ .“’ OCHOBaHus
Mpwn ncnonb3osaHum kpenexa S-BT Hilti B coveTaHnn ¢ anemeHTaMmn n3 KOHCTPYKLIMOHHON CTanm, Lo Mg S
NnoABEPXKEHHBIX LIMKIMMYECKOMY HarpyxeHuto, Heo6xoaMMo y4ecTb BO3AeCTBIe, Oka3biBaemoe 4\_ 2 Sy -

Ak

KperneXom Ha yCcTarioCTHYH NPOYHOCTb CTanbHOro ocHoBaHus. Takum obpa3om, HeobxoamMmo
paspaboTaTtb Hagnexallyto KrnaccuguKkaLlmio yCTanocTHON NPOYHOCTU AN COOTBETCTBYHOLLENO
3rieMeHTa KOHCTPYKLMU, NOKa3aHHOro psiioM ¢ kpenexxomM. HaunHas ¢ 2016 r., komnanuen Hilti 6bina
MHMLMUpOBaHa NporpamMmma UCMbITaHWUiA, HanpaBfieHHas Ha nccnegoBaHus Toro, Kak NpUcyTCcTBme
Kpenexa S-BT BnusieT Ha yCTanocTHY0 NPOYHOCTbL MaTepuana ocHoBaHusl. B HacTosiwee Bpems
ucnblTanus npoBoasATcst B LLBenuapckon egepansHoi nabopaTtopun No UCNbITAHUAM U
nccnegosaHusim matepuanos (EMPA) B [iiobeHpopde. OueHka pe3ynbTaToB UCMbITaHWA ByaeT
npoBoanTbes MHCTUTYTOM no mcnbiTaHusaM matepuanos OTTo Mpada npw LUTyTrapTckom
yHUBEpCUTETE.

Ha ocHoBaHWK ykasaHHbIX 3KCNepMMeEHTarnbHbIX nccnegoBaHuin koMmnanus Hilti npeacrasut
pekomeHZaumm no Knaccudukaumm ycTanocTHOM NPOYHOCTU COOTBETCTBYIOLLMX 3NIEMEHTOB B
COOTBETCTBMM C nonoxeHusamn Espokoga 3 (EN 1993-1-9:2005), BbINOMHUB OLEHKY pe3ynbTaToB
NpPOBEAEHHbIX YCTaNoCTHbIX UCMbITAaHUA Y CPABHUB WX C pe3ynbTaTamy TEKYLLMX YCTanoCTHbIX
MCMbITAHUI Ha aHaNOMM4YHbIX CUCTEMax KpenneHnus npoussoactea Hilti.

O6paseL 4ns yCTanocTHbIX UCTbITaHW MoBepxHOCTL pasnoma
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Paboyas Bbicota npocuna =3 T-J B .
5.7 BnusiHne kneeBbIX NMOKPbLITUN HA MOMEHT BbIKpy4YunBaHuUA

7 3KcnepuMeHTanbHbIe UCCNEeAOBaHUS BIUSIHUSA KNeeBbIX NOKPbLITMIA HA MOMEHT
2B BbIKpY4MBaHus

OTt4eT Ne XSEhac-01-15_15; Hilti AG; LaH, 2015 .
%

N\

T O6Lme KOMMeHTapumn

Llenb nccnepoBaHus - n3y4nTb BOIMOXHOCTb AEMOHTaXa rankv 6e3 BblkpydymBaHus wnunbkn S-BT na
mMaTtepuana ocHOBaHWS. [Ins yBenuyeHNss MOMEHTa BbIKPYYMBAHWS WUNUMbKW 13 MaTepuana

. OCHOBaHWS, Ha Hape3aloLLylo pe3bdy kpenexa S-BT 13 HepxkaBetoLLen 1 yrnepoancTon ctanu
OnpepeneHne paboyen BbICOTbI Npoduns HaHOCUTCS MUKPOMHKaNCyNMpoBaHHOE MokpbiTue Pre-cote 80-8. 3To no3BonseT yBennyinTb MOMEHT
pe3bObl BbIKPYYMBAHWSA MO CPABHEHMIO C Kpenexxom 6e3 NoKpbITUS.

KoHuenuusa ncnbitaHui

Mporpamma mcnbiTaHuin coctosina us 20 cepuii Ha 100 obpasuax. Beinm NpoTecTMpoBaHbl pasnuyHble
TUNbI NOKPbLITWIA B COMETAHUM C Pa3NUYHbIMU 3HaUYeHUsIMK paboyelt BbICOTbI Npochunsa pessobl.
BrnusiHue rny6uHbI BKpYy4YMBaHWUSA UCCrEA0Banoch AN BCEro AnanasoHa rnyouH BKpyYMBaHus
kpenexa S-BT. MNocnegHuM oLeHMBaeMbIM NapameTpoM SIBISNOCh BIMSIHUE MakCUMarnbHON 1
MWHVMManbHOM NPOYHOCTM MaTepuana OCHOBaHWUS.

Pe3ynbTatbl ucnbiTaHUN

Pabouas BbicoTa npoduns pe3bObl: 415 BCEX NPOTECTUPOBAHHbIX 3HaYeHUst paboyen BbICOThI
npocuns pe3bbbl NpM HaHECEHUM MOKPbLITUA HAbNoAanock yBennmyeHne MOMeHTa BbIKPYUYVBaHuS.
nybuHa BKpyYMBaHUA: NCXOOS U3 Pe3yNnbTaToB UCMbITAHUS, BINSHME KNEEBOro NoKpbITUS
CHMWXXanocb No Mepe yMeHbLLUEHWS FNyOVHbI BKpYYMBaHUS.

MukpouHkancynuposaHHoe NokpbITUe Ha Mpo4YHOCTbL MaTepuana OCHOBaHUSA: 3HA4YUTENBHOIO BMUSHNS BbISBIIEHO He ObIno.
HapesatoLLen pesbbe kpenexa S-BT

MomeHT BbIKpy4iMBaHUA KneesbIX ! CTaHAAPTHbIX WNUNeK B
3aBUCUMOCTU OT rnyGqul BKpy4YMnBaHuA
Pa6ouas BbicoTa npodumns: 0,3 MM, MaTepuan OCHOBaHUSA:

PSP 380 MMa
(PYTR—— S-6810 (nokpbiTue Pre-C) n S-6844 (6e3 nokpbITus)
MN306paxkeHune oTLnndoBaHHOro cpesa: 1
aKTMBMPOBAHHOE MMUKPOWHKANCYNMPOBaHHOE I
NnoKpbITUE Ha Hape3atoLel peabbe kpenexa !
S-BT "
o s (% AL
Mo wrvw o B [
3akntoyeHue
*  [na matepvana oCHOBaHMWS TOMLWMHON 6 MM MOXHO JOOUTBCS MOMEHTa BbIKpy4MBaHusi ot 3,6 a0
4,6 H-m.
+ [Ins maTepuana oCHOBaHWs TOMLUMHON 5 MM MOXHO JOOUTBCA MOMEHTa BbIKpy4YMBaHus oT 2,5 o
3,6 H'™m.

* [loBTOpHOE NCNOMNb30BaHVE WNWUMBKU 3aMpeLLeHo B CBSI3N C MU3HOCOM MUKPOUHKAaMNCYNMpOBaHHOIO
nokpbITusi Pre-cote 80-8 1 noTeHUmManbHOro n3Hoca pesbobl.

MpumeyaHus

*  «MwkpouHkancynmpoBaHMe» He oka3blBaeT BO3AEWCTBUSI Ha CTOMKOCTb kpenexa S-BT k
BbIPbIBHOW Harpyske. TemnepaTypHbIil AvanasoH NpuMeHeHus nokpbitus Pre-cote 80-8
cocTaBnseT ot -60 °C go +170 °C.

* MoHTaxHasi TemnepaTtypa MaTepuana ocHoBaHus AormkHa ObiTb Beiwe -20 °C (ans obecneveHus
OTBEPXXOEHUS KIEEBOTO MOKPbITUS).

[aHHas KpaTtkas MHCbOpMaLlI/Iﬂ OoTpa)kaeT NuLlb NpoBeaeHHOe ncnblTaHne (I/ICI'IbITaHI/Iﬂ). OHa He siIBnsieTcs NoMHbIM 1
ncyepnbiBarOWMM OTHETOM 06 ncnbITaHusX.
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5.8 Koppo3noHHasi CTOMKOCTb

5.8.1 MNop6op noaxoasiuero Kpenexa

Ecnu Bbl xoTuTe, YTOGLI KpenneHue naeanbHO U HAAEXHO NPOCIYXMIO B TEYEHWE BCEro pecypca
aKcnnyaTaumu, nepes BoiGoOpoM NoaXoAsILLEro kpenexa Heo6XoanMo Haanexalmm obpasom
OLIEHUTb YCIOBUS OKpYXXatoLLen cpeaebl.

To ecTb, HEOGXOAMMO Y4ECTb MECTO YCTaHOBKM AeTarnel - BHYTPU UK BHE NMOMELLEHUIA.

Mpu “cnonb3oBaHMM BHE NOMELLEHUI MPOBOAUTCS pasnuyme Mexay CenbCKUMU, ropoaCKUMY,
NMPOMBbILLIIEHHBIMY ¥ MOPCKMMM YCOBUSIMU. TeM He MeHee, CyLLECTBYIOT U ocobble o6nacTu
NPUMEHEHWS!, HaNPUMep, CTaHLMN OYUCTKM CTOMHBIX BOZ, MPOMBILLSIEHHbIE YCTAaHOBKM, OPOXHbIE
TOHHENM 1 NnaBaTenbHble 6accelHbl. B KOHTEKCTE BbileykasaHHOro HeOGX0AMMO OLEHWUTL KaXayto
obnacTb NPUMeEHeHUs MO OTAENBHOCTU M Y4eCTb pe3ynbTaTbl OLEHKV Npy BbIGOpe MaTepuana ¢
Heo6XoANMbIMI NPOTUBOKOPPO3UMHBIMI CBOMCTBAMU UM CUCTEMBI, 06ecredmBatoLLEel Haanexatlyo
3aLUMTY OT KOPPO3UMK.

Mpu Mcnonb3oBaHMM COYETaAHUI MaTepUarnoB HEOGXOAMMO BbINOSHUTE OLEHKY UX
3MEKTPOXMMUYECKMX CBOWCTB, YTOObI MCKIIOYMTL KOHTaKTHYIO KOPPO3UIO.

MpumeyaHus

* B crneayowem pasgene npuBoanTcs BaxkHas MHOpMaLms, KOTOpas MOXET OKa3aTbCs None3Homn
npu Bblbope kpenexa. OgHako NpeAcTaBneHHas Tabnvua He MoXeT NpeaycMoTpeTb BCe
MHAMBUAYanbHble acneKTbl KaXaon obnacT NpUMEHEHUSI.

*  OkoHYaTenbHoe peLleHne OTHOCUTENbHO HEOOXOAMMON 3aLUWTbl OT KOPPO3UU NMPUHMMAETCS
3aka3ymkom. Komnanusa Hilti He HeceT OTBETCTBEHHOCTM 3a NPUrOAHOCTb U3aenua ang
KOHKPETHOW obnacTu NpyMeHeHus], faxe ecnu oHa v 6bina npoMHdopMmnpoBaHa 06 ycrnoBusix
ncnonb3oBaHust. B Tabnuue npuBegeHbl AaHHbIE O CpeaHeM pecypce aKcnnyaTaumm ans
CcTaHOapTHbIX obnacTen npuMeHeHus. [ns MeTannmyeckux NoKpbITUA, HaNpUMep, CUCTEM CO
CrNoeM LMHKa, KOHEL, CpoKa Crny0bl HacTynaeT B MOMEHT, Korga Ha 3HauuTeNbHOM YacTu u3genums
NOSIBMSIETCS KpacHasi pXxaBynHa, 1 HabnogaeTcs obLMpHOe yxyaLweHne COCTOSHUSA CTPYKTYpbI,
Torga Kak HayanbHas pXxaBuMHa MOXET MOSIBUTLCS 3HAUMTENBbHO paHbLUe.

Cneundmkaum
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Kpenex
Yrnepoauctas | Hepxaseto-
cTanb Las cTanb
S-BT-MF S-BT-MR
S-BT-GF S-BT-GR
Yrnepoauctas
cTanb ¢ A4
MokpeiTue / matepuan OYNneKCHbIM AISI 316
NoKpbITUEM

YcnoBus okpyxatollen cpeabl Mpukpennsemasn getanb

Ctanb (C LMHKOBBLIM MOKPbITUEM,
- B cyxux nomelueHmsax oKpalleHHast), antoMUHUIA, ] ]

Hep)XaBewLlaa ctanb

. Cranb (C LMHKOBBLIM NMOKPbITUEM, -
# BHyTpu nomeLLenmit ¢ OKpaLLieHHas!), anoMUHNIA
& | BPemenHon [

KoHAeHcauuneun HepxaBetowas cranb -
; Ctanb (C LMHKOBBLIM MOKPbITUEM, =
BHe nomelleHuin npu oKpaLleHHast), antoMUHUiA
- HW3KOM ypOBHE "
3arpsisHeHnn Hepxasetowias cranb N

Ctanb (C LMHKOBbLIM MOKPbITUEM, 1

BHe nomelleHuin npu )
oKpalleHHas), antoMUHUA

YMepeHHOW
KOHLIEHTPALK
3arpsisHsIOLMX Belyects | HepxaBetollas ctanb -

Ctanb (C LMHKOBBLIM MOKPbITUEM,
OoKpalleHHast), antoMUHUIA, - ]
HepxasetoLlas cTanb

MpuBpexHbie panoHbl

BHe nomeLueHui, B 3oHax
C BbICOKVMM YPOBHEM
NPOMbILLUNEHHbIX
3arpsi3HeHUN

Cranb (C LMHKOBBIM NOKPbITUEM,
OKpaLleHHas), antoMUHWUIA, - ]
HepxaBeloLLas cTanb

Cranb (C LMHKOBbLIM NOKPbITUEM,
OKpaLleHHas), antoMUHWUIA, - ]
HepxaBetoLLas cTanb

B HenocpeacTeeHHoM
6n13ocTun oT gopor

N Ocobble
S ﬁ o6nactu

npumMeHeHuns

MpokoHCynbTMpPYUTECH CO
cneuvanucTamm

= OXWaaeMbl CPOK akcnnyaTauum kpenexa S-BT, 3roToBneHHOro 3 AaHHOro MaTtepuana, kak npaswurno,
YAOBNETBOPSET YKa3aHHbIM YCIIOBUSIM OKpYXXaloLLel cpefbl, UCXOASA U3 CTaHAapTHOrO OXWAAeMOoro cpoka
aKcnnyaTauuv 3aaHus.

0 = HeobXoAMMO NMPUHATE BO BHMMaHWe COKpaLLeHne 0XnaaeMoro cpoka aKcrnnyaTtauum Kpenexa uns
HepXaBeloLLen cTanu B yKadaHHbIX ycnosusx (< 25 net). bonee npogomkutenbHble CPOKM aKCnnyaTaumm
TpebyloT NpoBeAEeHNS CneLnansbHON OLLEHKN.

-= kpenex S-BT, 3rotoBneHHbI U3 4aHHOro MaTepuana, He NOAXOAUT A5t yKa3aHHbIX YCIIOBUIN OKpYXKatoLen
cpensbl. VickniouyeHus TpebytoT NpoBeaeHNs cneLmansHO OLEHKH.

D C TeXHWMYECKOMN TOYKM 3PEHNS AYNEKCHbIE MOKPLITUS MOAXOANAT AN UCTIONb30BAHNS BHE MOMELLEHMUI C YHETOM
onpeneneHHbIX OrpaHUYEHNIn NO CPOKY KCnyaTauum 1 NpUMeHeHno. [laHHoe yTBepXXAeHWe OCHOBaHO Ha
OnbiTe NPOAOIMKMUTENBHOIO MCMOMb30BaHNS YKka3aHHbIX MaTepuarnos 1 COrnacyeTcsi, HanpuMep, Co 3Ha4YeHUMU
WHTEHCUBHOCTM KOPPO3un Anst Zn, npuseaeHHbiMun B ctaHaapTe 1ISO 9224:2012 (kaTeropun KOPPO3MOHHOM
akTMBHOCTK, knaccel C).

BaxHble npumeyaHus:

Heobxoammo obecnevntb MHAMBUAOYANbHBIN YYET 1 OLEHKY HaLMOHaMbHbIX UMK MEXOYyHapOOHbIX

CTPOUTENbHbIX NPaBWIT, CTaHAAPTOB WUIM HOPM, a TaKKe PErnamMeHToB 3akasyuka u (Unm) oTpacreBbIX

pekoMeHaaumii. MpuBeaeHHbIE pEKOMEHAALIMMN KacatoTCs UCKMHUYUTENBHO aTMOCHEpPHO KOpPO3UK.

Ocobble TvMNbl KOPPO3WK, HANPUMEP, LLENeBasi KOPPO3usi, TPEOYIOT NHAMBUAYANbHOW OLIEHKN.

B Tabnuuax HacTosLen 6poLutopbl MPUBOASATCS NWLLb 00LLIME pekoMeHaaumum ons

pacnpocTpaHeHHbIx obnacTel NpUMeHeHUsl B CTaHO4APTHbIX aTMOCHEPHbBIX YCIOBUSIX.

Ha npurogHocTb Anst KOHKPETHOM 06NacTy NPUMEHEHUST MOTYT 3HAUYUTENbHO BNUSTL NOKarnbHble

yCroBus, B TOM Y1CIIe, MOMMMO MPOYEro:

» [MoBbllweHHas TemnepaTypa 1 BNaXHOCTb

*  Bblicokuii ypoBeHb 3arpsisHsOLLMX BELLECTB, NEPEHOCUMBIX MO BO3AYXY

* HenocpeAcTBEHHbIV KOHTAKT C MPOAYKTaMM, BbI3bIBaIOLLMMU KOPPO3UIo (Hanpymep,
NPUCYTCTBYOLLMMU B HEKOTOPbIX TUMAX XMMUYECKM 06paboTaHHON APEBECKHbI, CTOYHBIX BOAaAX,
nob6aBkax k 6eTOHy, YMCTSLLMX CPEeACTB U T. M.)

* HenocpeOCTBEHHbIV KOHTAKT C FPYHTOM, CTOSiYelN BOAON

*  HenocpeAcTBEHHbIA KOHTAKT CO CBEXUM/MonoabiM 6eToHoM (Monoxe 28 aHel)

*  JnekTpuyeckuii Tok

»  KOHTaKT ¢ pa3HOpOgHbIMM MeTannamm

*  OrpaHW4eHHble y4acTku, HanpuMep, Lienm

*  ®uanyeckoe NoBpexaeHVE UNn N3HOC

*  KpaWiHsas Koppo3MOHHasi arpeCCUMBHOCTb, BbI3BaHHAas KOMOMHUPOBAHHBIM 3h(PEKTOM Pa3NNYHBIX
aKTopOB BO3AENCTBUS

+ OG6oralleHre n3genus 3arpsisHSOLLMMU BELLeCTBaMU

*  XapakTep KpenexHon aetanu: Kpenex AomkeH 6biTb M3 6onee 6naropogHoro marepuana unm ns
TOro XXe MaTtepuana, 4YTo U 3akpennsiemas getarnb

Cneundukaumsa
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5.8.2 TlanbBaHM4ecKkas (KOHTaKTHasi) KOppo3usi

TepMUH «ranbBaHN4eckas KOppo3ns» OTHOCUTCS K KOPPO3MOHHBIM NOBPEXAESHUAM, KOraa
pa3HOPOAHbIe MeTansbl MEIT 3NEKTPONPOBOAsILLES COEANHEHNE U KOHTAKTUPYIOT C O6LWMUM
3MEKTPONUTOM, BbI3bIBAOLLUM KOPPO3MIO.

Kak npaBunno, aTo NpvBOAMT K paspyLUeHUio MeHee BrnaropogHoro MeTtanna (aHogHoe pacTBOpeHne
mMeTanna), B To BpeMsi kak Aetanb u3 6onee 6naropofHoro metanna Koppo3un He NoABepXXeHa
(cnyxuT KaToaOM ANs BOCCTAHOBIEHNS Kcnopoaa). Tam, rae BO3HVKaeT ranbBaHN4eckas Kopposus,
CKOPOCTb KOPPO3nN MeHee 61aropogHOro MeTanna Bbille, Yem ecnm bl 3TOT MeTansn Haxoawncs B
yCroBusiX CBOBOAHOM KOpPO3un 6e3 KOHTaKTa ¢ ApYyruM MeTarnsom.

"anbBaHWYeCKyo KOPPO3NIO MOXHO UCKITIOUYUTL NMyTEM NpaBubHOro Beibopa coveTaHnin maTepuarnos.
[na MMHMK3aLWKM ranbBaHNYEeCKOW KOPPO3uK HeobX0AMMO CBECTU pasHuLYy B NoTeHumane
cBO6OAHON KOPPO3UW MeXAy MaTepuanamu K MUHMMansHO BO3MOXHOMY YPOBHIO, 1 (Mni)
HeobxoanMo obecneynTb OYEHb BLICOKOE COOTHOLLEHMSI NIoLafeli NOBEPXHOCTU MeHee
6naropogHoro matepuana n 6onee bnaropogHoro matepuana. NoteHunan csobogHON KOPPO3nK
3aBUCUT OT CTAHAAPTHOrO MOTEeHUMana - KOHKPETHOro TEPMOANHAMUYECKOTO 3HAYEHUS AN KaXaoro
MeTanna u Koppo3voHHON cpefbl.

CornacHo o6LenpuHaTomy npasuiny, 4ToObl NPeAoTBPaTUTL Pa3pyLUeHne, Kpenex Bceraa AOoMKeH
N3roTaBnmMBaTbCs U3 aHanormyHoro nnm 6onee GnaropogHOro meTanmna no CpaBHEHMIO C
npukpennsiemon getanbto. Kpenex, kak npaBuno, obnagaer MeHbLUen MoLanbio NoBEPXHOCTY.

B Tabnuue Huxe nokasaHo BMUSIHNE ranbBaHWYeCKON KOPPO3WUWN Ha pasnnyHble coveTaHuns
mMaTepuanoB Npu UX UCNOMb30BaHNM B aTMOCEPHON Cpeae BHE MOMELLLEHW.

Mpy ncnonb3oBaHMN BHYTPU CyXMX MOMELLIEHNI KOHTaKTHOWM Koppo3nen MoXHO npeHebpeyb. Kpome
TOro, Tam OTCYTCTBYIOT BOCMPUVMYMBBLIE COMETaHUS MaTepunaros.

Kpenex (Hebonbluas nnowiaap)

Yrnepoauctas ctanb | Hepxxaetowas
Mpukpennsemas aetansb (bonbLias g%fg;:ﬁ:ﬂ;bm crare
nnowase) S-BT-MF S-BT-MR

S-BT-GF S-BT-GR
OumHKoBKa ] 8]
opsyas ouMHKOBKa o u]
AntoMuHUA o
KOHCTpYKUMOHHas unu nutas ctanb [ o
Hepxxasetowas ctanb (CrNi unm CrNiMo) L] u]
OnoBo [ o
Megb [ ] u]
IaTyHb L] o
O = He BNUSIET Ha CPOK SKCnyaTauum

= yMepeHHOe BITUAHWE Ha CPOK aKcnyaTaunmn, TeXxHU4eCku npnemnemo BoO MHOrmx cny4yaax
B = Cepbe3Hoe BIInaHMe Ha CpOK aKcnlyatauuun

BrnnsHne ranbBaHn4YecKkon (KOHTAKTHOW) KOPPO3UM Ha CPOK AKCMyaTaumu kpenexa S-BT

Cneundmkaum

Bonee 6naropogHsbii MeHee 6naropoaHbiv

AKkTUBHBIN € 3aBucuMocTb noteHumana (B) ot AG/AgCl > BnaropogHbiin
s MNnatuHa
s 30010
Cepebpo
Hukeno
Monu6aer
HepxasetoLias
8 Menb
W Yrnepoaucta
_— ‘AJ'IIOMVIHMVQBbIE cnnasbl

W Lvek

B Marnuin

T o s mEr G &8 Wa 05 GE o8
Koppo3noHHbIN NoTeHLman pasnmyHbIX
MeTarnnoB B MOPCKO Boae

Hepxagetowas
L IcTanb

» CTanb

PR R - Yo

OTO CTaHAAPTHBIN MPUMEP KOHTaKTHOW
Koppo3un. OuMHKOBaHHas yrnepogucTas crasb
(wanba) ucnonb3oBanacb COBMECTHO C
HepXaBeroLLen cTanbio (BUHT 1 AeTarnb).
BnaropoaHbIt meTann (HepxxaBsetoLas cTanb)
nMeeT 6onMbLUYIO NMoLadb NOBEPXHOCTU, YTO
NPUBENO K CEPbEe3HOW KOPPO3nn LLabsbl.

e
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' cnnasa
/ANA 0BecnedeHs KaTOAHOM 3alyTel
BakaneHHas yrnepoaucTas cranb

[lynnekcHoe nokpbITUe Ha kpenexe S-BT
yrnepoamcTon cranm

BepxHuii Coit At 0BECTIENEHIS XMMUMECKOT CTORKOCTH

cnoco6om

nx

CHaTbIn kpenex S-BT nocne 12-HepenbH
LIMKIMYECKOro NCMbITaHNs Ha npegmeTt
koppo3uu cornacHo EN ISO 16701.
Buagmmas kopposus oTcyTCTBYeT.
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5.8.3 LWnunbku S-BT n3 yrnepoaucrton cranm

O6Lme KOMMeHTapumn

MokpbiTne kpenexa S-BT 13 yrnepoancTon ctanm CoOCTOUT U3 OCaKOAEHHOIO ranbBaHUYeCKUm
cnocoboM LIMHKOBOrO crnnaea, ob6ecneyvBatoLLero areKkTPOXMMUYECKYIo 3aLLUTy, N BEPXHEro Crosi,
obecneyrBaroLLEero CTONKOCTb K BO3AENCTBMIO XMMUYECKUX BELLECTB (OYNMeKCHOe NOKpbITHeE).
MakcumanbHas TonwmHa nokpbITUS - 35 MKM. MpuMeHeHne Takoro NOKPbITUSA OrpaHNYnBaeTCs
KaTeropusimm Koppo3moHHon aktnusHoctn C1, C2 n C3 cornacHo ctangapty EN ISO 9223. [ina 6onee
BbICOKNX KaTeropunin KOPPO3NOHHOWM aKTUBHOCTM CrieayeT NPUMEHSATh KPenex 13 HepxasetoLLen
cranu.

Bnarogaps wupokomacwTabHbiM UCCNefoBaHNsSIM B TECHOM B3aMMOLENCTBUM C U3BECTHBIMM
yHVBepcuTeTaMmmn n nabopatopusMn NPOEKTUPOBLLMKYA MOTYT AOBEPSTb W nonarateCs Ha
MHOrOCMOWHbIE MOKPbLITUS ANS kKpenexa S-BT.

lNprMeHeHne BHYTpU NoMeLLeHUA

Cyxue nomelueHusi
+ | (oBorpeBaemble NnNu KOHAULMOHMPYEMBIE 30HbI) 6€3 KOHAEH ALK, HanpuMep, odUCHbIe
30aHus, LWKOnbl

#] TMMomelleHns c BpeMeHHOI KoHAeHcaumen
*=1 (HeobGorpeBaemble 30Hbl 6e3 3arpsi3HSIOLLMX BELLECTB), HANPUMEp, HaBeCh! Ans XpaHEHUs

anMEHeHMe BHe NomeLLeHun

Ha oTkpbITOM BO3AyXe, CENMbCKUE NN TOPOACKNE YCroBUsA

3HaunTenbHoe yaanexue (> 10 km) oT Mops
- Ycnosus okpyxatoLen cpefpl Ans ucnonb3oBaHus wnunek S-BT us yrnepoancTon ctanm
C NOKPbITMEM

Ha oTkpbITOM BO3ayxe, CeNlbCKMe Ui ropoACKMe YCIIOBUSI C YMEPEHHOM
KOHLIEHTpaLuuen 3arpsa3HsAIoWMX BeLWeCTB 1 (1nn) CONn U3 MOPCKON BOAbI

1 Ynanenue ot Mopsi 1-10 km

KoHuenuus ucnbitaHnn

lMpoBoaATca nabopaTopHbIe 1 NONeBble UCMbITaHNSA ANA OLIEHKN 0XMOAeMOoro cpoka aKkcnnyatauum n
acnekToB TeXHU4eckon 6esonacHoOcTu kpenexa. [lynnekcHoe nokpelTve wnunek S-BT npoxoauno
MCMbITaHUS B YCIOBUSAX HEWTpanbHoro conesoro TymaHa cornacHo DIN EN ISO 9227, yto asnsetca
Hanbornee pacnpocTpaHeHHbIM BUAOM YCKOPEHHOTO UCMBbITaHUSA Ha KOPPO3MIO A1A OLEHKN
KOPPO3VIOHHOW CTOMKOCTU. [laHHbIN BOA UCMbITAHUS NOAXOAWT ANS OLEHKN KayecTsa, HO He oTpaxaeT
baKTUYECKMX YCIOBUI OKpYyXKatoLLen cpeabl. B oTnnymne ot Hero, UMKNMYeckme UCnbiTaHusl Ha
npeameT Koppo3umn (Hanpumep, cornacHo TpeboaHunam ISO 16701) BocnpousBoasaT v yCKOpPSIOT
MeXaHWU3Mbl KOPPO3KK, KOTOPbIE UMEIOT MECTO B pearbHbIX YCIIOBUAX OKpY»KatoLen cpeabl. [laHHble
BWA VCMbITAHWSA LUMPOKO NMPUMEHSIETCH OIS OLIEHKN CPOKa 3KCnnyaTaumm B yMepPEHHbIX aTMOCEPHbIX
ycnosusx. Kpenex nogsepraeTcs UMKIMYECKOMY BO3AEVCTBUIO TaKMX KIMMaTUYECKUX YCMOBUIA, Kak
KonebaHws TemnepaTyp, YepeaoBaHve BNaxHbIX U CyXvX NEPUOAOB, a TakkKe KOPPO3UOHHOMY
BO3[eNCcTBMIo conu. PesynbTaTel nabopaTopHbIX UCMbITaHWI NPOBEPSIOTCA B XO4€ NONEBbIX
MCMbITaHWI CPeAHEeN 1 BbICOKOW MPOAOIMKUTENBHOCTM, NPOBOANMbIX B €CTECTBEHHbBIX KIMMaTUYECKUX
YCOBUSIX.

Bo Bpems ycTaHOBKM kpenex NoAsepraeTcs BbICOKMM yAapHbIM Harpy3kam. Ytobbl yoeautbcs B Tom,
4YTO conpoTuBneHne wnunek S-BT koppo3um ocTanock Ha NpexHeM ypoBHe, komnanus Hilti nposoaut
BCE BWAbl KOPPO3UOHHBIX UCMBITAHUI Ha LWNUbkax S-BT B ycTaHOBNEHHOM MOMNOXEHUN, NPU 3TOM
MOHTaX Kpenexa OCyLLeCTBNAETCA B CTalbHble NNacTUHbI C UCNONb30BaHNEM HaAnexallero
VNHCTPYMeHTa.

Cneundukaumsa
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UcnbiTaHua B ycnosusix Liuknmyeckne KOppo3MOHHbIE
HeUTpanbLHOro coneBoro TymaHa McnbiTaHUA

Wnunekn S-BT ¢ aynnekcHbIM Linknnyeckne Koppo3nMoHHbIe
NOKPbITUEM MPOXOAAT UCMbITAHNS B ucnbiTaHusi obecneunBatoT Gonee
YCIOBUSAX HEWTPanbHOro CONeBoro peanucTUYHY OLEHKY

TyMaHa B COOTBETCTBUM CO COMPOTUBIEHUSI KOPPO3UM B
ctaHpaptom DIN EN ISO 9227. €CTEeCTBEHHbIX YCIMOBUAX

B xoae AaHHbIX UCMbITaHU WNUABKKN  OKpYXatoLLen cpeabl. B xoge AaHHbIX
S-BT ¢ aynnekcHbIM MNOKpbITUEM ucnbITaHun Wwnunskn S-BT ¢
OEMOHCTPUPYIOT 3HAYUTENBHO OYNMeKCHbIM MOKPbITUEM

Goree BbICOKYH CTOMKOCTb K OEMOHCTPUPYIOT CTOMKOCTb K
KOPpPO3UK MO CPaBHEHUIO C KOPpPO3UW, COMOCTaBMMYIO U faxe
ropsiyeounmHkoBaHHbIMM (HDG) NPeBOCXOASALLYIO aHanorn4Hble
cucTemamm ¢ MUHUMarnbHON napameTpbl CUCTEM C

TONWMHOW NOKPbITUS 40 MKM. ropst4€OLIMHKOBaHHbIM MOKPbITUEM.

B xode AaHHbIX UCMbITaHUA WNKAbKKM B XoA4e AaHHbIX LMKINYECKUX

S-BT n3 HepxaBetoLen cTanm Mapkm  KOPPO3NOHHbBIX UCMbITAHUIA LUMWIBKN
A4 coxpaHsIloT CTabunbHOCTL U S-BT 13 HepxxaBetoLLen ctanu Mapku
CNOCco6HbI NPOTUBOCTOATL KOPPo3un A4 Taloke COXPaHSIOT CTabubHOCTb.
6narogapsi naccMBHOW MOBEPXHOCTU.

KPacHOM paBumHbI

KPaCHOWN pxaBYWHbI

2000 4
480 4

12
8 Hepgenb
1 Hepens
o ]

lopayas nnekcHoe | Hepxaserowas lopayas nnekcHoe | Hepxasetowas
OumHKoBKa P: Ay: P L OumHKoBKa p: Ay 2 L
OLIVIHKOBKa MOKpLITUE crans OLIMHKOBKA NOKpLITUE cranb

Pe3ynbTaTbl uCNbITaHUN

Ha wnunbkax S-BT ¢ antoMMHWEBON YNNOTHUTENbLHOW Laibom Yepes 12 Heaenb LMKIMYECKMX
KOPPO3MOHHbIX UCMbITAHMI KOPPO3Ks OOHapyxeHa He Obina. Bce antoMUHMEBbIE YNNIOTHUTENbHbIE
Lanbbl B nepuo NpoBeAeHNs UCTbITaHW obecneymBany Hagnexatiee ynnoTHeHne
NpoCBepreHHbIX 0TBEPCTUIA. Buanmas koppo3nsi B BbICBEPIIEHHbIX OTBEPCTUSIX OTCYTCTBOBana.

BpemMs 00 nosiBneHus
BpemMaA 00 nosABneHus

N
(o]
£

3akntoueHue

* B pesynbTarte ucnbitaHuii cornacHo TpebosaHusim ISO 16701 onTuManbHbIM GbIno NpU3HaAHO
coyeTaHve antoMMHUEBON YMIOTHUTENbHOW Wawnbsbl n wnunek S-BT n3 yrnepoamcTon ctanu ¢
AYNNEKCHbIM MOKPbITUEM.

* [ocne 12 Hepenb LMKNNYECKUX KOPPO3UOHHBIX UCMBITAHUIA CUCTEMA MOKPbITUSA, HAHECEHHas Ha
wnunbkn S-BT 13 yrnepoancTomn ctanu, TeHAEHLUUN K KOHTaKTHOW KOPpo3un He
npoaeMoHcTpupoBana. [lJaHHoe coveTaHne NoaxoauT ANt UCNONb30BaHWS B YCNOBUSAX
KOPPO3MOHHOI akTuBHOCTM kaTeropuin C1, C2 n C3 cornacHo ctaHaapTy DIN EN ISO 9223:2012

*  Koppo3us B BbICBEPNEHHbIX OTBEPCTUSX OOHapyxeHa He Bbina. 3To SABMNAETCH BECKUM
CBMAETENLCTBOM TOrO, YTO YNMOTHUTENbHASA Wanba obecneunBaeT adhdheKTUBHYIO
repmMeTunsaumio.

5.8.4 LWnunbkn S-BT n3 HepxxaBelowen ctanu
O6uime KOMMeHTapum

LWnunekn S-BT 13 HepxkaBetoLLel CTanu M3rotaBnuBaoTCs U3 AyNeKCHOW HepXKaBeroLwern cranm
Tvna 1.4462. JaHHasa Mapka HepxaBsetoLLleln cTany no KOpPO3MOHHOW CTOMKOCTM OTHOCUTCS K Knaccy
IV cornacHo ctaHgapty DIN EN 1993-1-4:2015 v npurogHa Ans UCnonb30BaHUsi B YCHOBUSX
arpeccuBHON cpefbl, B YaCTHOCTU, Ha GeperoBbiX 1 MOPCKMX OObEKTax.

Cuctema Hilti X-BT 6bina paspaboTtaHa kopnopauuei Hilti cneumransHo ans ncnonb3oBaHus Ha
CTanbHbIX KOHCTPYKUMSIX B cOCTaBe 00beKToB HedTe-1 razofobblum, B kopabnecTpoeHum, a Takke Ha
MeTanIoKOHCTPYKLUMAX 06Lero HasHayeHus. B cBa3u ¢ atum wnunbkn X-BT npoLunu komnnekcHele
(anekTpoxumMuyeckne 1 nonesble) UcnblTaHus Ha koppo3auio. LUnunbkn S-BT 13 HepxaBetoLLe cTanm
npeaHasHaveHbl Ans MCMNonb30BaHKS B TeX e 0bnacTsix NPUMEHEHUSs, YTO U LLMUITBLKY,
N3roTOBIIEHHbIE U3 TOTO Xe MaTepuana, 4To 1 Hoxka kpenexa X-BT - gynnekcHas ctanb Tuna 1.4462.

Cneundmkaum
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NMpumeHeHne BHe NoMeLleHUn

Ha OTKPbITOM BO3AyXe, CenbCkKue Unu ropoackme ycnosus

3HaunTenbHoe yaanexue (> 10 km) oT Mops
- Ycnosus okpyxaroLen cpeabl Ans Ucnonb3oBaHmns wnunek S-BT 13 HepxasetoLen cranm

Ha oTkpbiTOM BOo3AyXxe, cenbCKMe MU ropoackue ycnoBusi C ymepeHHomn
KOHLIeHTpaLMen 3arpA3HAILWNX BeLeCcTB 1 (Unn) Conv n3 MOPCKOW BOAbI
Ypanexue ot mops 1-10 km

MpubpexHble panoHbl
D-1km | YOaneHue ot Mopsa < 1 kM

BHe nomeLyeHuni, B 30HaX C BbICOKUM YPOBHEM NPOMBbILUNEHHbIX 3arpsi3HEHUI
CpepHee rogosoe cogepxarue SO, B Boaayxe > 10 Mkr/m® (Hanpumep, pAaoM ¢
3arpsA3HALLMMUY NPeanpusTUsMm)

PacnonoxeHne B6nu13u gopor, obpabatbiBaeMbix NPOTUBOrONONEAHLIMI COMNSIMM
Ypanenve ot gopor < 10 m

KoHuenuusa ncnbiTaHui

KoppoawnoHHbie cBomcTBa kpenexa X-BT npownu oueHky IHCTUTYTa No ncnbiTaHMaM MaTepyanos
npu WTryTraptckom yHusepcutete B 2009 r. Ha ocHoBaHWM NpoBedeHHbIX nccnegoBaHuin MHCTUTYT no
MCMbITAHSAM MaTtepuanos npu LLUTyTrapTckom yHMBEpcUTETE BbIMOMHUM OLEHKY KOPPO3MOHHbIX
CBONCTB Kpenexa S-BT ns HepxaBetoLleln ctanw.

B otyeTe MIHCTUTYTa NpMBOASATCS AaHHbIE OLIEHKV 1 aHanu3a wnunek S-BT 13 HepxasetoLuen ctanm ¢

TOYKM 3pEHUsI CNEeAYILLMX BUOOB KOPPO3nK:

*  OueHka 1 aHanu3 aTMocdepHON Koppo3num

- ToueyHas u Wenesas Koppo3us

- KopposavoHHoe pacTpecknBaHune nog HanpskeHnem
- bumetannuyeckas kopposus

+  ConpoTuBneHne Koppo3um pasnmyHbIX MapoK HepXkaBetoLen ctann, obycnoBneHHoe mx
COCTaBoM

*  [nuTenbHble UCMbITaHWS Ha NpeaMeT BO3AeWCTBIA MOPCKOro KnnumaTa

*  JnekTpoxvmmnyeckune UcnbiTaHns

Pe3ynbTatbl ucnbITaHUN

* Ha ocHoBaHWM yNnOMsHYTbIX Bbile UccrneaoBannin MHCTUTYT NO UCMbITAHNAM MaTtepuarnos npu
LLUTyTrapTckom yH1BepcuTeTe Npeanonoxur, Y4To wnunbkn S-BT 13 Hepxasetowwen cranm
obnagatT 0YeHb BbICOKOW CTOMKOCTBIO K KOPPO3WK AaXKe B YCMOBUSX, XapaKTepuayoLLmMxcs
HanMunem XropuAaoB, 1 COMOCTaBUMbI MO XapakTepucTukam Lununbkam X-BT.

*  WcnbiTanus, npoBeaeHHble IHCTUTYT NO ucnbiTaHUsaM maTtepuanos npu LUTytraptckom
yHVUBepcuTeTe, NOATBEPANIIV BbICOKYIO CTOMKOCTb K TOYEYHOW U LLEENEBOIN KOPPO3UU.

*  WcnbiTaHus, npoBefeHHble B YHMBepcuTeTe JleobeHa, NpoaeMOoHCTpUpoBanu, 4tTo Matepuan
Takke obnagaeT xopoLuen CTOMKOCTbIO K KOPPO3MOHHOMY PaCcTPEeCKUBaHMIO MO HaNpsikeHneM
[Aaxe B BbICOKOArpecCcuBHO cpee.

3aknioyeHune

*  Kpenex S-BT npoussoactsa Hilti, u3roToBneHHbIN 13 HepxxaBetoLLe cTanu, npeanaraet
OTMNYHYIO CTOWKOCTb K KOPPO3WK NpY UCNONb30BaHWUWN B YCIOBUSIX, XapaKTepuayoLLmMXCs
Hanmunem XropuA-MOHOB, HaNpUMep, B MPUOPEXHBIX paioHax U B HEMOCPEACTBEHHON Brn3ocTn
oT pgopor, obpabaTbiBaeMblx MPOTUBOronenefHsIM1U CONsIMU.

* Ha ocHoBaHuM ncnbITaHWiA, NPoBeAEHHbIX MIHCTUTYTOM MO UCNbITaHUAM MaTepuanos npu
LLTyTrapTckom yHMBepcUTETE, pacyeTHbIN CPOK 3KCMNyaTaummn B CTaHAAPTHBIX YCIOBUAX
OKpYXatoLLen cpeapbl C TOUKM 3peHUst CTOMKOCTU K KOPpOo3um cocTaBnseT He MeHee 40 ner.
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5.9 XumMnyeckas CTOMKOCTb YNNOTHUTENbHOWN Wwandbl SN 12

HabyxaHue o6bema
X UMHYeCKHe BellecTea <20% 20-40% >40-60% 60-80% >80-100% >100%
1. Bopa npu 80°C ]
2. Mopckan Bofia
3. Xnopwvp ukHka 10%
4. XnopucTelid HaTpuid 15%

5. ConaHan kucnota 10%

6. VicycHas kuenota
7. HUTpun akpunoBoi KUCNoTI Y

8. AH1nuH m

9. H-6yTun auertar U
10. Omamanadmp mu
11. 3raHon
12. MuueprH

13. H-rekcaH

14. MetaHon
15. MeTUnaTunKeToH [

16. HurpoBeHson u

17. 1-nponaHon

18. Macno (ASTM-1) npu 80°C ]

19. Macno (ASTM-2) npn BO°C [ W

20. Macno (ASTM-3) npw 80°C ]

21. SranoxHoe Tonnueo B (wacokTan/Tonyon, 70/30) |

22. IranoHHoe Tonnveo C (MaookTawTomyon, 50/50) ]
23. TopmoaHan W OKOCTb [

24, TopMo3Hana ¥MaKocTs Npu 100°C ]

25. AHTUhpKa (sTMneHmuKonk/Boga 50/50) npwu 125°C ]
MaTtepuan: 3.1107 Snactomep, yCToN4MBbIN K YP-n3nyyeHunto. TemnepaTypHbi AnanasoH npumeHenns -40°C go +100°C.

HabyxaHune — 310 peakuus matepuana wanbbl Ha B3aMMogencTBME C pa3nnyHbiMu Bewecteamu. OHa ncnonb3yeTcs
B KayecTBe napameTpa Ans onMcaHus XMMNYeCcKoro B3auMoaencTams.

KoadhduumeHT HabyxaHna nokasbiBaeT NoBeAeHNe matepuana, ogHako camo HabyxaHue He obasaTenbHo BedeT

K yXyOLEHWIO YMIOTHUTENbHbIX CBOWCTB. Ha ycTaHOBNEHHOM Wnunbke waviba npuxaTa K CTanbHOMY OCHOBaHMIO.

B oTcyTcTBUM 0CcOBbIX TPEGOBAHUIA, MOXHO 3aKIOUYNTL, YTO LWaba ycTonYmBa Ko BCeM BeLlecTBaMm, KoTopble

He BeayT K yBenuyeHuto ee obbema Bbiwe 20—-40 %.
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5.10 NMNacnopT 6e3onacHOCTU MaTepuarna ynnoTHUTeIbHON
wanbbl SN12 cornacHo ISO/DIS 11014

5.10.1 UpeHTndpmkauma matepuana

XapakTepucTuku nsgenus

ToproBoe Ha3BaHue: nnacTuHa 2,0 x 650 x 50,000 mm OE 3.1107
NMpumeHeHWe MaTepuana/npenapara: pe3aMHOBasi CMeCb
MpousBoauTenb/NnocTaBLYMK:

PHOENIX CBS GmbH, Hannoversche StraUe 88, D-21079 Hamburg
UHdopmaumnoHHbIM oTaen:

Conseo GmbH Abteilung Umweltschutz, Hannoversche StraUe 88
D-21079 Hamburg, 040 32809 2794

ABapuiiHasa uHcgpopmayms:

0049(0)40 7667 2233

5.10.2 CocTaB U AaHHbIe O KOMMNOHEHTax

XumMmnueckme xapakTepucTuKm
OnucaHue: CMeCb HKENepeUnCneHHbIX BeLLECTB 6€3 OnacHbIX BKIMOYEHUN
OnacHbIe KOMMOHEHThI

117-81-7 Buc(2-atunrexkcun) citanar 2| T.RB061 2.5-10%
1309-48-4  OKCcMA MarHua 2.5-10%
1314-13-2 oKcWO UMHKa 2.5-10%
68953-84-4 N,N'-puapun-p-chermnennmamin [3]Xi, BB N; R 43-50/53 < 1.0%
97-39-2 1,3-0W-0-TONWUNNY aHUOWH =] T.R25 = 1.0%

HdononHutenbHasa nHdopmMaumsa: cM. bykBEHHOE HanncaHne nepeyvncrieHHbIX
dpas pucka B pasgene 16.

5.10.3 BbisiBneHne onacHocTen

Onucanue onacHoctn U

UHdopmaumsa o6 ocobbix onacHOCTAX ANsA NIOAEN U OKpYXaloLen cpeabl:
WM3pgenve knaccudmumpoBaHo cornacHo aupektusam EC n HaumoHanbHbIM
3aKoHaM, COOTBETCTBEHHO. PbIHOUHas Bepcus He NpecTaBnsieT OnacHOCTM

ONS OKpy>KaroLLlen cpeabl 1 300poBbs Nniogen. MapkupoBka, COrnacHo ANpeKkTuse
67/54 8 EC, npunoxeHue VI, nyHkT 9.3, He TpebyeTcs.

Cucrtema knaccudmkaumm

Knaccudukaums 6bina BeIMOIHEHA COrMacHO NOCNeAHUM U3LaHNAM
MeXAyHapOAHbIX CMNCKOB BELLECTB, AOMOMHEHHbIX AaHHBIMW KOMNaHUW

W faHHbIMW U3 NUTepaTypsbl.

Knacc NFPA (wkana 0-4) 0
3popoebe = 0, noxap = 0, 0
peakynoHHadA cnocobHoCTe =0

Knacc HMIS (wkana 0—4) Haalh

3popoebe = "0, noxap = 0, Fire
peakuWoHHaa cnocobHOCTL = 0

e}
:
<
=
O [=N-]

5.10.4 NepBaa meguLMHCKas NOMOLLb

O6wasn nHcpopmauma: cneumanbHbix Mep He TpebyeTcs.

Mpwu BAbIXaHMKU: obecneyvbTe AOCTYN CBEXEro BO3AyXa; B Criydae HeJoMOraHus
obpaTutech K Bpauy.

Mpu nonagaHum Ha KOXY: Kak NpaBumo, U34enne He BbI3bIBAET pasfpakeHus
KOXMW.

Mpw nonagaHuu B rnasa: NPOMONTE OTKPLITLIE [Ma3a B TEYEHNE HECKOMbKUX
MWHYT NoA, CTpyer Boabl.

Mpu npornarbiBaHUKU: NpY NOSBIIEHUN CUMITOMOB 0OpaTUTECH K Bpady.

Cneundukaumsa
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5.10.5 Mepbl noxapoTylieHus

Mopxopswme cpeacTBa OrHEeTYLIEHUSN:

COz, NOPOLLIOK AN NOXapoTyLUEHNs NNy BOAAHON Ay, [Ans TyweHus 6onblumx
NoXXapoB MPUMEHSAETCHA BOASHOM AyLU UMK CNMPTOCTONKas neHa.

Oco6ble onacHOCTH, Bbi3biBaeMble MaTepuariom, NpoayKTamMmm ero ropeHus
WNU BblAENSAWMUMUCA NPU 3TOM ra3amu:

Mpun HarpeBe nnu Bo BpeMs noxapa BO3MOXHO BblAeNeHNE TOKCUYHBIX ra3os.

B cnyyae noxapa MOryT BblAeNATbCA cnegyloLme rasbl: okuck yrnepoga (CO),
aunokeung cepbl (SO2), xnopug sBogopoga (HCI).

3awumTHOE o6opyaoBaHUe: cneLmanbHbIX Mep He TpebyeTcs.

5.10.6 Mepbl no npeaoTBpaLLEHUIO U NIMKBMAALUN
Yype3BbIYalHbIX CUTyaLUun

MepbI NpeAOCTOPOXHOCTH, CBA3aHHLIE C MePCOHArIoM: He TpebyloTcs.
Mepbl no 3awuTe oKpyxatowlein cpeabl: 0coGbIX Mep He TpebyeTcs.
Mepbl no ouncTke/c60py: NOAHSATL MEXaHUYECKUM CMOCOGOM.
OononHutenbHasi UHpOpMaLUA: onacHble BeLLeCTBa He BblAenNsoTCs.

5.10.7 MNpaBuna o6palleHnsa n xpaHeHUs

O6palueHue

Mudopmaumsa no 6esonacHoMy xpaHeHUIO: crieymanbHbliX Mep He TpebyeTcs.
NHdopmaumsa o Mepax 3alWmnTbl OT B3PbIBOB U NOXAapOB: cneuunanbHbIX Mep
He TpebyeTcs.

XpaHeHue

TpebGoBaHuWsA K cKnagam U XpaHUNULLaM: creumanbHbIX Mep He TpebyeTcs.
UHdopmauus o xpaHeHMU B OAHOM LieHTpaNlbHOM XpaHunuiie: He TpebyeTtcs.
HdononHutenbHaa nHdopmaLmsa 06 yCroBUAX XPaHEHUSA: HeT.

5.10.8 TpeboBaHMUA NO oxpaHe TpyAa U Mepbl
no obecnevyeHunro 6e30MacHOCTU NepcoHana

ﬂononHMTeanaﬂ VIH(*)OpMaLWIﬂ O NPOEKTUPOBAHNUN TEXHUYECKUX CUCTEM:
JONonHUTENbHbIX A@HHbIX HET, cM. M. 7.
KoMnoHeHTbI ¢ npegenbHbIMU 3HAYEHUAMMU, Tpeﬁyl'ol.l.l“e MOHUTOPUHIa
Ha paﬁo'-leM MecTe:
I'lpl/l paGOTe C nsgennem Mmoryt BblCBOGO)K,D,aTbCﬂ N-HVlTp03aMl4Hb|.

117-81-7 6uC (2-aTUNrekcun) pranar

PEL (gonycrumeii npegen soageicrang) 5 mr/mm

REL tpexomernosannsii npenen soapenctans) KPaTKOCPOYHOE 3Ha4eHue: 10 mr/mt

Lonrocpo4Hoe 3Ha4exme: 5 mr/mt

nok 5 mr/mt

1309-48-4 okcup marHumsa

PEL (gonycrumeiii npegen soageicTamng) Obim 15* mr/mb

nok Obim 10 mr/mt)
WcnapeHus

1314-13-2 oKCMA UMHKA
PEL (gonycrumeii npegen soageiicrang) 15%; 5** mr/mtl
TonsKO MNbINb *BCA NbINb **BALIXAEMAN MNbiNb
REL (pexomernosansii npenen sosnerctans) KpaTkocpo4dHoe Bozaencteue: C 15%10** mr/m*U
[onrocpo4yHoe 3HaveHune: 5,5 mrimt
OKCKA UMHKA, TOMBKO Mbik; *15 MUH.
Tonsko Nbink; **LIMHK
naK KpaTkocpoyHoe 3Haqedue: 10™* mr/m?
Honrocpo4Hoe aHaveHue: 10* 5 mr/m?
NN **Abiv; *NIC-2 R; *10 R; *((e))

Cneundmkaum
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LOononHutenbHasa nHcpopmauma
MHgopmaums ocHoBaHa Ha AaHHbIX, AENCTBUTENbHbIX HA MOMEHT HanucaHusl.

CpeactBa HAMBUAYaNbLHOW 3alUTbI
O6wue mepbl 3aWuUThl U TUrMeHbl: cnegyeTt cobnogaTte 00bIYHbIE MEPbI
NpeaoCTOPOXHOCTM Npy 06paLLEeHNN C XMMUYECKUMI BELLLeCTBaAMM.

3awmTa pyk

MaTtepuman nepyaToKk JOMmKeH ObITb HEMPOHMLL@EMbIM M YCTOWYMBBLIM K U3genuio/se-
wecTtsy/npenapaty. B oTCyTCTBMU 3KCNEpUMEHTaNbHbLIX AaHHbIX HEBO3MOXHO AaTb
pekomMeHAaummn o MaTepuane nepyatok. Beibop matepmana nepyaTok AOMKEH Npoun3s-
BOAMUTLCH C YH4ETOM BPEMEHWN NPOHNKHOBEHUSA, CKOPOCTU AN dy3nn 1 aerpagaumu.

MaTepuan nepyaTtok

Bbl6op noaxoasLmx nepyaTok 3aBUCUT He TOMbKO OT Matepuana, Ho 1 oT JOMNo-
HUTENbHbIX 3HAKOB Ka4ecTBa, U BapbupyeTca OT NPOU3BOAUTENSA K MPOM3BOAUTE-
nto. T. K. usgenve npefcrasnsieT coboi cMechb U3 pasnyHbIX BELLECTB, CTOMKOCTb
martepuarna nep4yaTok He MOXeT ObITb paccuMTaHa 3apaHee 1 OOorkHa NPoBEPSATLCH
nepea nNpUMeHeHNeM.

Bpems npoHMKHOBeHUA MaTepuana nep4yatok
To4HOe BpeMsi NPOHUKHOBEHWUS JOITKHO YKa3blBaTbCA Nnpon3BognTerniemMm CooTBeT-
CTBYHOLLMX Nep4yaTokK. Ero cnepnyet cobntogathb.

3awmTa rnas
He TpebyeTcs.

Ctpanuua 46 Cneundukaumsa



=L T1 BkpyunBaembie pe3b6oBble Wnunbku S-BT

5.10.9 PU3UKO-XMMUYECKNE XapaKTEPUCTUKN

06wag nHgopmaumg

dopma:
LeeT:
napnenua
3anax:

TBEpHoe Teno
COrnacHo XxapakTepucTUKam

XapakTepHbli

N3meHeHne COCTORHKMS

Touka nnaBneHna/MHTepBan NnaBneHua:

TouKa KUMEeHUA/MHTePBan KMMeHua:

HEe onpepneneH.
HE onpefenex.

Toyka BoCNIaMeHeHus:

HE MPUMEHHUMO.

TemnepaTypa 3aXuraHus:

370,0°C

CamoBOCMNamMeHeHWe:

M3penue He camoBOCMNaMeHAeTCA.

OnacHocTb B2pLIBa:

Wzpenve He NpefcTaensaeT yrpossi
B3pLIBA.

MnoTHoCTL Npn 20°C:

1,380 r/ocm®

PacTBOpMMOCTbL/CMELLUBAEMOCTD
C BOOOW:

HE pacTBOpAETCH.

CopepxaHue pacTBopuTenen:
OpraHuyeckme pacTBOpMTENK:

0,0%

CopepxaHue TBepIbix BeLecTs:

94,5 %

5.10.10 YcTOM4YMBOCTb U XMMUYECKas aKTUBHOCTb

TepmMmuyeckas AeCprKLWIHIyCﬂOBMH, KOTOpbIX crnenyeT usberaTtb
Mpn JKcnjlyaTauum B COOTBETCTBUN C XapaKTEPUCTUKaMWN OECTPYKUNA

OTCYTCTBYET.

OnacHble peakuum
OnacHbIX peakuuii He BbISIBNEHO.

OnacHble NPOAYKTbI Pa3noXeHusi

Xnopwvg Bogopoga (HCI) Tokcuyeckme npoaykTel nMponuaa.

5.10.11 UHcdbopmaLmsa 0 TOKCUHHOCTHU

OcTpast TOKCUYHOCTb

3nauvenns LD/LC50, cooTBeTCTRyOWME KNnaccutpukaumm

117-81-7 6uc (2-aTunrekcun) pranart

OpansHo LD50 30600 mr/kr (rat)
HepmanbHo LD50 25000 mr/kr (rbt)

MepBUYHOE pazapaxaloliee AeUcTBUE

Ha koxy: pasgpaxatoliee AeNCTBME OTCYTCTBYET.
Ha rnasa: pasgpaxatowiee gencTBue OTCyTCTBYET.
CeHcnbunusauus: ceHcnbunmaaumsa oTCyTCTByeT.

DononHutenbHas VIH(*)OpMaLWIﬂ O TOKCUYHOCTHU

W3penue He noanexuT knaccuukaumm CornacHo BHYTPEHHUM YTBEPXKAEHHbLIM

MeToadaM pacyeTa npenapaTtos.

CornacHo Halwlemy onbITy 1 npeaocTaBNeHHON HaM UHAopMaLUK, NPy NCNOSb-

30BaHUK COrnacHo cneundgukaumsam n3genne He okasbiBaeT

Cneundmkaum
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5.10.12 dkonoruyeckasa nHgopmaums

O6Lue 3amevyaHus
Kak npaBuno, He onacHo Ans BoAbl.

5.10.13 YTnnunsauus otxonos

U3penue

PekomeHpauusn

Hebonblune 06bemMbl MOXHO BbibpackiBaTb BMeCTe C 6bITOBbIM MYCOPOM.
MoanexuT ycTpaHeHuto ¢ cobniogeHneM TEXHNYECKNX MHCTPYKUUIA nocne
KOHCYNbTauUuMi C MECTHbIMU BNACTAMM U OpraHn3aLmsamMm, 3aHMMarLwmmMmncs
yTUnusaumnern oTxon0B..

Mcnonb3yinte oguH 13 cneayowmux WudpoB OTXOAO0B.

HeouunweHHble ynakoBKu

PekoMmeHaauus: ycTpaHeHVe Npon3BOAMTCS COMMacHO AENCTBYIOWUM HOPMaM.

5.10.14 UHdbopmaumsa o nepeBO3Ke

Hopmel muHMCTepcTBa TpaHcnopTa CLUA:

Knacc onacHocTm: -

Mpaeuna ADR/RID onqa HazemHOro TpaHcnopTa (TpaHCrpaHU4HOro):
Knacc ADR/RID: -

Mpaewna IMDG gns mopckoro TpaHcnopTa:

Knacc IMDG: -

Mopckon 3arpi3HuTensb: HeT

Mpaeuna ICAO-TI u IATA-DGR gng Bo2ayLWwHbIX NepeBO30K:

Knacc ICAO/IATA: -

TpaHcnopTupoBKa/gononHuTenbHasa UHdopmauma:
He npencraBnsieT onacHOCT B COOTBETCTBUU C BbiLLEYKA3aHHBbIMU
crneumndrkaunsimMun.
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5.10.15 HopmaTuBHbIEe [OKYMEHTbI

Sara (npegenbHble YrNesoaopobl, apoMmaTtMHeckme coeguHeHmns,
CMONUCTEIE BeLecTea, acthanbTeHbl)

Paapnen 355 (kpanHe onacHble BelecTea):

HW ogHOro na nepeyncneHdtsl X cocTaena oLLnX.

Paapnen 313 (Mepe4yHn ocobo TOKCHY HbIX XMMHUYEC KMX BeLLlecTe):
117-81-7 Buci2-aTMnrekcnn) granar

TSCA (Toxic Substances Control Act —

3aKoH 0 KOHTpOone TOKCHYHbIX BellecTB):

9010-88-4 TlonuMxnoponpaHoBan peanHa

117-81-7 Guc (2-atunrexkcun) drtanar

1309-48-4 oKcuh MarHis

1314-13-2  oKcwp UWHKa

97-39-2 1,3-AW-0-TONUArYaHuauH

101-67-7  6uWc (4-okTUNdEeHnN) aMiH

a7-74-5 TETpaMETHUNT MY PaMa MOHOCYNbIKL

NpepnoxeHue 65

WapecTHble XWMWYECKWe Belllec TBa, Bbl3blBalOWWe pakK:

117-81-7 BWC (2-3TMNaKcKn) ranat

MapecTHble XMMUYEcKHe BelLlecTBa, onacHble Ana penpoayKMBHON hyHKLMK:
Hiu ogHOro Ua nepeyncneHHsl X cocTaBnALIMK.

Kateropuu KaHue por eHHOCTH

EPA (Environmental Protection Agency —

AreHTCTBO NO OXpaHe OKpYXalolWen cpenbl)

117-81-7 BUC (2-3TUNaKCKMN) dranat B2

1314-13-2  oKcu LUMHKAE D

IARC (International Agency for Research on Cancer -

MexayHapogHoe areHTCTBO No M3y4eHWIo pakKa)

117-81-7 Bue (2-aTunakcun) dpranar 2B

NTP (National Toxicology Program —

HalyWoHa nbHaA TOKCHUKonoruyeckan MHdhopmal ua)

117-81-7 Buc(2-aTvnakeun) oranar R

TLV (Threshold Limit Value established by ACGIH - NAK, yctaHoBneHHaa
AMEPHKAHCKOW KoHthepeHUWeN rocyaapCcTEEHHbIX M NPOMbILUAEHHBbIX
CNEeUnanucToB No rMrueHe)

117-81-7 6ue (2-aTunakcun) dpranart A3

MAK (GermanMaximumWorkplace Concentration — K Ha paboyem mecTe)
HW ogHOro na nepeyncneHdHsl X CocTaena oLLnX.

NIOSH-Ca (National Institute for Occupational Safety and Health -
HauuWoHanbHBEIW HHCTUTYT NpocheccMoHanksHOW Be30nacHoOCTH

M 30paBooXpaHeHus)

117-81-7 BUC (2-3TUNIKCKUN)

OSHA-Ca (Occupational Safety & Health Administration — AgMuHUCTpaUKMA
npodpeccHoHanbHOW Ge30NacHOCTH U 3ApaBooXpaHeHH )

Hu ogHoro Wa nepeyncnedtbl X cocTaBns oLLnX.

MHudopmaumsa o6 onacHocTn usgenus

Mpun obpaleHnn ¢ XMMmnyecknMmmn BellecTBamm cnegyet cobnogats obLmne Hop-
Mbl 6e3onacHocTu. Magenve npolwno knaccndukaumio B COOTBETCTBUM C ANPEK-
TvBamu EC/HaumoHanbHbIMM 3aKOHaMK, COOTBETCTBEHHO. PbIHOYHasi BEpcust He
npeacTaBnsieT ONacHOCTU ANs OKpyXKatoLLen cpeapl U 3a4opoBbs nogei. Cornac-
Ho aupekTnBe EC 67/548, npunoxenune VI, n. 9.3, MapkupoBka He 06s13aTenbHa.

Cneundmkaum
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Mpepynpexaarowme 3Hakn

U

HaunoHanbHbIe HOpMaTUBBI
TexHu4eckme MHCTPYKLMU (BO3AYX)

Knacc Hona B %
| 0.4
MK 5.5

Knacc onacHocTu ans BoAbl: kak NpaBuIio, He NPeACTaBnsieT ONacHOCTU
ONs BoAbl.

Mpoyne HOpMbI, OrpaHU4YeHnUsA 1 3anpeTuTerbHbIe NpaBuna

MoananaeT nof HopMbl, Kacawwecs N-HATPO3aMUHOB.

5.12.16 NMpo4asa nudopmaums

[aHHaa nHdopmaumsa oTpaxaeT Haly 3HaHNS Ha MOMEHT HanucaHuns. OgHako
3TO He rapaHTUpyeT Kakux-nnbo cneumanbHbIX PYHKUUA U30enus N He
yCTaHaBnuMBaeT IopUaNYECKN AENCTBUTENbHbIX JOrOBOPHBIX OTHOLLEHWN.

OTaen, nsgaBlium nacnopTt 6e3onacHoOCcTU maTepuana:
Conseo GmbH Abteilung Umweltschutz.

KoHTakTHOe nuuo: Hr. Dr. KrUig/Hr. Dr. Laugwitz.

Cneundukaumsa
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6. MepeyeHb KpenexHbIX 3/1IeMEeHTOB

O6o3HayeHne
S-BT-GF M8/7 AN 6
S-BT-MF M8/7 AN 6
S-BT-MF M8/15 AN 6
S-BT-MF M10/15 AN 6
S-BT-MF W10/15 AN 6

S-BT-GR M8/7 SN 6
S-BT-GR M8/7 SN 6 AL
S-BT-MR M8/7 SN 6
S-BT-MR M8/7 SN 6 AL
S-BT-MR M8/15 SN 6
S-BT-MR M8/15 SN 6 AL
S-BT-MR M10/15 SN 6
S-BT-MR M10/15 SN 6 AL
S-BT-MR W10/15 SN 6
S-BT-MR W10/15 SN 6 AL

TS-BT5.5-74 S
TS-BT 5.5-74 AL

S-DG BT M8/7 Short 6
S-DG BT M10-W10/15 Long 6
S-DG BT M8/15 Long 6

S-CG BT /7 Short 6
S-CG BT /15long 6

S-CCBT 6

S-BT 1/4" =5 Nm
X-BT 1/4" —8 Nm

S-NS 13 C 95/3 3/4"

S-NS 15 C 95/3 3/4"
S-NS 9/16" C 95/3 3/4"

Cneundmkaum

ApTukyn
2140527
2139174
2148618
2140528
2139173

2140529
2140742
2139172
2140743
2148612
2148614
2140740
2140744
2140741
2140745

2143137
2143138

2143260
2143261
2148575

2143262
2143263

2143270

2143271
2119272

2149244
2149245
2149246

Wmsa npoaykTa

PesbboBas wnunbka
Pe3bboBasi Wwnunbka
Pe3bboBasi Wnunbka
PesbboBas wnunbka
Pe3bboBasi Wnunbka

PesbboBas wnunbka
Pe3bboBasi Wnunbka
PesbboBas wnunbka
Pe3bboBasi Wwnunbka
Pe3bboBasi Wnunbka
PesbboBas wnunbka
Pe3bboBasi LWnunbka
PesbboBas wnunbka
PesbboBas wnunbka
Pe3bboBasi Wwnunbka

CTtyneHyaToe csepno
CTtyneHyaroe cseprno

YCTaHOBOYHbIV kanuép
YCTaHOBOYHbI Kanmop
YCTaHOBOYHbIN KanmMop

MpoBepoyHbI kannmbp
MpoBepoYHbIii kannbp

KannbpoBoyHas kapTa

Perynatop momeHTa
Perynatop momeHTa

Hacapgka nog raviky
Hacapka nog raviky
Hacapka nog raviky

Mpumeuanne

[ns ncnonb3oBaHMs ¢ kpenexHbiM gnckom X-FCM
B komnnekTe ¢ onaHueBon ramnkomn

B komnnekTe ¢ onaHueBon ramkon

B komnnekTe ¢ chnaHueBow ramnkom

B komnnekTe ¢ onaHueBon ramkon

[ns ncnonb3oBaHMs ¢ KpenexHbiM anckom X-FCM
[ns ncnonb3oBaHMs ¢ KpenexHblM anckom X-FCM
B komnnekTe ¢ chnaHLeBow rankom
B komnnekTe ¢ onaHueBon rankon
B komnnekTe ¢ onaHueBon ramkon
B komnnekTe ¢ chnaHueBow rankowu
B komnnekTe ¢ onaHueBon ramkon
B komnnekTe ¢ chnaHueBow rankowm
B komnnekTe ¢ chnaHLeBow rankom
B komnnekTe ¢ onaHueBon ramnkon

Ba3soBbIi MmaTepuan - ctanb
BasoBbIi MaTepuan - antoMuHUi

[ONsi TOYHON ycTaHoBKM S-BT
AN TOYHOW ycTaHoBku S-BT
NS TOYHOW ycTaHoBku S-BT

ﬂﬂﬂ BbIBEPKU MONOXEHUA LLNUIbKU
,D,J'Iﬂ BbIBEPKN MOMOXEHUA WNUNbKN

[ns kanubpoBku rmy6uHomepa

KoHTponb KpyTsiLiero momeHTa (5 Hwm)
KoHTponb KpyTsiLiero MmoMmeHTa (8 Hwm)

[ns donaHueson ravikn M8
[ns donaHuesown rankm M10
[ns dnaHueson ravikv W10

HasHauyeHue

ernneHme peLieTyaToro Hactuna

MHorouenesoe
MHorouenesoe
MHoroueneBoe
MHorouenesoe

ernneHme pelwieT4yaToro Hactuna
KpenneHue peluetyaToro Hactuna

MHoroueneBoe
MHorouenesoe
MHorouenesoe
MHoroueneBoe
MHorouenesoe
MHoroueneBoe
MHoroueneBoe
MHorouenesoe
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7. PaspewumTtenbHble AOKYMEHTbI
7.1 AMepukaHckuin mopckon perncTp (ABS)

Certificate Number: 16-HS1550085-PDA
12/0CT/2016

\fkmr LM “,/

Confirmation of Product Type Approval
Please refer to the "Service Restrictions" shown below to determine if Unit Certification is required for this product.

This certificate reflects the information on the product in the ABS Records as of the date and time the certificate is
printed.

Pursuant to the Rules of the American Bureau of Shipping (ABS), the manufacturer of the below listed product held
a valid Manufacturing Assessment (MA) with expiration date of 30/AUG/2021. The continued validity of the
Manufacturing Assessment is dependent on completion of satisfactory audits as required by the ABS Rules.

And; a Product Design Assessment (PDA) valid until 18/5EP/2021 subject to continued compliance with the Rules
or standards used in the evaluation of the product.

The above entitle the product to be called Product Type Approved.

The Product Design Assessment is valid for products intended for use on ABS classed vessels, MODUs or facilities
which are in existence or under contract for construction on the date of the ABS Rules used to evaluate the
Product.

ABS makes no representations regarding Type Approval of the Product for use on vessels, MODUs or facilities
built after the date of the ABS Rules used for this evaluation.

Due to wide variety of specifications used in the products ABS has evaluated for Type Approval, itis part of our
contract that; whether the standard is an ABS Rule or a non-ABS Rule, the Client has full responsibility for
continued compliance with the standard.

Product Name: Fastening System
Model Name(s): S-BT screw-in stainless steel threaded fasteners: S-BT-MR M10,
S-BT-MR W10, S-BT-MR M8, S-BT-GR M8; S-BT screw-in carbon steel threaded
fasteners: S-BT-MF M10, S-BT-MF W10, S-BT-MF M8, S-BT-GF M8; Composite
Fasteners: X-FCM-R and X-FCM-M

Presented to:

HILTI AKTIENGESELLSCHAFT
FELDKIRCHERSTR. 100
Liechtenstein

Intended Service: For fastening of fastened materials to base materials of carbon steel or aluminum
in the Ship and Shipbuilding environment and in Offshore Structures.

Description: 1. In the S-BT fasteners, the threaded stud is set into a small pre-drilled pilot hole
and the drill entry point is then completely sealed by the stud washer during
setting. This doesn't require any rework of the protective surface coating because
there is no through penetration of the base material. 2. For the S-BT System there
is also the possibility to set the stud into a drill through hole in thin base material. In
this case a rework of the protective surface on the backside is potentially needed.
3. Dimensions and material specifications of 3-BT fasteners: refer to the Data
Sheet ("Hili 5-BT Direct Fastening Technology Manual 08/2016"). 4. The fasteners
are to be installed and inspected using installation procedures and tools
recommended by the manufacturer as in the Data Sheet: a) Drilling tool: SF BT
18-A or SF BT 22-A; b) Drill bits: TS-BT 4.3-74 S, TS-BT 5.5-74 5, TS-BT 5.5-74
AL. 5. Base material thickness tll and type of bore hole: a) Pilot hole, base material
steel: tll == 5 mm [0.20"]; b) Pilot hole, base material aluminum: tll == 6 mm [0.24"];
) Drill through hole, base material steel: 6 mm [0.24"] = tll ==3mm [0.12"]; d) Drill
through hole, base material aluminum: 6 mm [0.24"] = tll == 5mm [0.20"]. &
Composite fasteners are either made from stainless steel (X-FCM-R) or from

1012/2016 5:02:08 AM Copyright 2001 Amencan Bureau of Shipping. All rights reserved. Page 1ot 3
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Certificate Number: 16-HS1550085-PDA

duplex coated steel (X-FCM-M).

Ratings: 1. Refer to the Data Sheet for the recommended maximum loading in tension,
shear, moment and torgue, in association with the recommended loads specified
therein. 2. Refer to the Data Sheet for the application requirements to the
followings: a) Base material thickness and type of bore hole; b) Thickness of
fastened material; c) Edge distance >= 6 mm [0.24"]; Spacing »= 15 mm [0.59]; d)
Caorrosion information. 3. Service Temperature: - 40 to 100 Celsius.

Service Restrictions: Unit Certification is not required for this product. If the manufacturer or purchaser
request an ABS Certificate for compliance with a specification or standard, the
specification or standard, including inspection standards and tolerances, must be
clearly defined. 1) The base material is limited to steel grade with the following
properties: a) Maximum ultimate tensile strength of steel fu = 630 MPa [91 ksi]. b)
Minimum ultimate tensile strength of steel fu >= 340 MPa [49 ksi]. ¢) Minimum
ulimate tensile strength of aluminum fu == 270 MPa [33 ksi]. d) Minimum thickness
of base material tll: refer to the Data Sheet. &) Maximum thickness of base material
tll: no limits. 2) In general, type approved S-BT fasteners are NOT to be used for
the following locations: a) Watertight boundaries; b) Fire rated boundaries; c) For
attachment of structural fire protection insulation. d) For attachment to structural
members which are requiring fatigue design e) Hilt fasteners often may be used for
the listed applications by following the Manufacturer's recommendations and
guidance. The attending Surveyor and Owner are to be consulted and agree with
the use of the fasteners. f) Hilti fasteners may also be used for additional
applications other than those listed above. Some applications may require an
engineering review in advance.

Comments: The Manufacturer has provided a declaration about the control of, or the lack of
Asbestos in this product. In general, the Hilti S-BT fasteners may be used to fasten
materials in areas where welding or drilling for bolting is permissible e. g. gratings,
installation channels, installation rails, junction boxes and lighting, control panels,
cable trays, cable channels. It is recommended that fasteners be installed no closer
than 6 mm [0.24"] from the edge of a flange or cutout and no closer than 15 mm
[0.59"] between fasteners. The following additional guidance is provided for
applications on ship structures: a) Acceptable applications: i) The securing of
grating panels ii) The securing of checker plate iii) The securing of electrical cable
trays iv) The securing of electrical cable clips v) The securing of joiner bulkhead
tracks to plating in deck modules vi) The securing of light duty fixtures and light
hangers b) Acceptable locations: i) On platform decks i) On non-tight bulkheads iii)
On lower decks iv) On transverse side frames v) In superstructures and deckhouse
bulkheads vi) On Topside Deck members and plating vii) On Deck Maodules viii) On
members and plating in non-tight bulkheads and flats of hulls ix) On members in
longitudinal and traverse frames of hulls The fasteners may also be used for
applications other than those listed above, where special care is recommended by
following the manufacturer's recommendation. The intended use comprises
connections for indoor (mainly the carbon steel fasteners) and outdoor applications
(mainly the stainless steel fasteners) with predominantly static loads (e.g. dead
loads). ABS approvals are general based on the product test reports fumished by
recognized institutions and laboratories which may reflect specific local conditions.
If any application is in a jurisdiction where the fasteners are subject to the approval
process or specific guidelines are to be followed, the approved technical data or
design guidelines take precedence over technical data presented herein. The
arangement and details of each vessel-specific installation are to be reviewed to
ABS Rules as applicable. Duplicate PDA resides with Precistec 3.R.0. - CZECH
REPUBLIC.

Notes / Documentation: Hilti S-BT Direct Fastening Technology Manual 08/2016; Drawing No.
5181496-Carbon, Threaded stud S-BT F, Revision: 06, Pages: 4; Drawing No.
5179696-Stainless, Threaded stud S-BT R, Revision: 07, Pages: 3. Drawing MNo.
MPA_9030160000,
Stuttgart_UB_Korrosionsverhalten_S-BT_unterschrieben_en_2015, Revision: -,
Pages: 19. Drawing No. TM_414-14_2,
Report_corrosion_resistance_C-steel_S-BT-studs_2015, Revision: -, Pages: 7.
Drawing No. XSMSse-01-16, Report_S-BT_2016, Revision: -, Pages: 99. Drawing
MNo. HTL Rankweil 279/15, Test-Report Tension, Shear and Bending Tests
S-BT-GR_M8, S-BT-MF_M10, 2016, Revision: -, Pages: 70.

Term of Validity: This Product Design Assessment (PDA) Certificate 16-HS51550085-PDA, dated

10M12/2016 5:02:08 AM Copyright 2001 American Bureau of Shipping. All ights reserved. Page 2 of 3
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ABS Rules:

National Standards:

International Standards:

Government Authority:
EUMED:

19/Sep/2016 remains valid until 18/Sep/2021 or until the ﬁules or specifications
used in the assessment are revised (whichever occurs first). This PDA is intended
for a product to be installed on an ABS classed vessel, MODU or facility which is in
existence or under contract for construction on the date of the ABS Rules or
specifications used fo evaluate the Product. Use of the Product on an ABS classed
vessel, MODU or facility which is contracted after the validity date of the ABS Rules
and specifications used to evaluate the Product, will require re-evaluation of the
PDA. Use of the Product for non ABS classed vessels, MODUs or facilities is to be
to an agreement between the manufacturer and intended client.

Rules for Conditions of Classification, Part 1 — 2016 Steel Vessel Rules 1-1-4/7.7,
1-1-A3, 1-1-A4; ABS Rules for Conditions of Classification, Part 1 — 2016 Offshore
Units and Structures 1-1-4/9.7, 1-1-A2, 1-1-A3, which covers the following: Maobile
Offshore Drilling Units (2016): 3-2-2/11; 4-3-3/5.9;

Others: Manufacturer's Standards
Model Certificate Model Certificate No Issue Date Expiry Date
FPDA 16-HS1550085-PDA 21/SEP/2016 18/S5EP/2021

ABS Programs

ABS has used due diligence in the preparation of this certificate and it represents the information on the product in the ABS Records as of the
date and time the cedificate was printed. Type Approval requires Drawing Assessment, Prototype Testing and assessment of the
manufacturer's quality assurance and quality control arrangements. Limited circumstances may allow only Prototype Testing 10 satisfy Type
Approval, The approvals of Drawings and Products remain valid as long as the ABS Rule, to which they were assessed, remains valid, ABS
cautions manufacturers fo review and maintain compliance with all other specifications 1o which the product may have been assessed. Further,
unless it is specifically indicated in the description of the product; Type Approval does not necessarily waive witnessed inspection or survey
procedures (whene otherwise required) for products to be used in a vessel, MODU or facility intended to be ABS classed or that is presently in
class with ABS. Questions regarding the validity of ABS Rules or the need for supplemental testing or inspection of such products should, in all

cases, be addressed to ABS.

101122016 5:02:08 AM
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Lloyd's
Register

Type Approval Certificate

en bested wilh satisfactory vesulls in accordance with the

This certificate is issued to:

PRODUCER Hilt Cnrporatinn
PLACE QF Feldkircherstrasse 100
PRODUCTION 9494 Schaan

Principality of Liechtenstein

DESCRIPTION Hils S-BT direct mechanical fastening system, comprising Hilti fastening
tool & drill bit.

TYPE Hilt 5-BT screw-in stainless steel and carbon steel threaded studs.

S-BI-MR M10/15SN6
S-BT-MR W10/15SN6
S-BI-MF M10/15 AN6
S-BT-MF W10,/15 AN6
S-BI-MR M10/15SN5
S-BT-MR W10/15SN5
S-BT-MR M8/7 SNé
S-BT-GR M8/7 SNé
S-BT-MF M8/7 AN6
S-BT-GF M8/7 AN6
S-BT-MR M8/7 SN5
S-BI-GR M8/7 SN5

CompositeFasteners

X-FCM

X-FCM-M

X-FCM-R
Certificate Mo, 16 /00063 4 _
Issue Date 8 September 2016 JJBaghurg " / gj;‘

" N =1 Uoyed's

Expiry Date 7 September 2021 Uoyd's Regleter &d{( Register
Sheet 10f 2 o J. 1. Baghurst

Marine Technology & Engineering Services, London or Southampton
Lloyd’s Register EMEA
Lioyd's Register EMEA

l
71 Fenchmrch Street, London EC3M 485

Llovd's Register EMEA
Is asubsidiary of Lloyd's RegisierGroup

Lloyed's Register Group Limited, its affiliates and subsidianies and their s pective officens, employess oragents are, ind ividua ly and collectively,
meferred o in s clause & the Lloyd's Register . Llovd's Register smsumes no responsibility and shall not be liable to any pemon for avy loss,
damage or expense caused by relianee an the indomation or advice in this document or howsoever provided, unless that person hes signed a
contract with the relevant Lloyd's Register entity for the provision of this information oradvice and in that case any responaibility or liability is
exchisively on the ems and conditions set outin that contract.

Cneundmkaum
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Lloyd's
Reqister

APPLICATION Fastenings in marine, of fshore and industrial environments,
SPECIFIED STANDARDS Hilti SF—Dwelapment Repurt XSMSse-01-16

OTHER CONDITIONS The minimmm strength of the base material must be as stated in the Hilti
S-BT Threaded Fastener Specification.

The end user must ensure that the base and fastened materials possess
adequate corrosion resistance for the environments in which they are to be
used.

For use on LR Classed ships, the locations and systems for which they
are to be used are to be to the satisfaction of the attending surveyor.

ratings or aperating i have been varied
s Register EMEA of any modification or changes to

rameters of wh

ST B

: ganipment t order fo obtatm a valid

Document No, 1600063 and its supplementary Type Approval Terms and Conditions form

Certificate No, 16/ 00063 £
Issue Date 8 September 2016 r 'rf,u";‘!.#’ '
Expiry Date 7 September 2021 JJ Baghurd "? LQ
s s T b el
P P Uoyd's Register EMEA ,uf’:u.
Sheet Zof2 — I 1 Baghurst
Marine Technology & Engineering Services, London or Southampton
Lloyd’s Register EMEA

Lloyd's Reglster EMEA
Is a subsidiary of Lloyd's Reglster Group

Llowd's Register Group Limited, its affilistes and subsidiaris and Sueir respective office s, e mplovess or agens ae, individually and collectively,
mefermed to in this clause as the Llovd's Register’. Lloyvd's Register asumes no s ponsibility and shall not be Hable to any person forany los,
damage orexpense cansed by reliance on the information oradvice in this decument or bowsoever provided, unless that person has signed a
comitract with the relevant Lloyd's Register entity for the proviion of this information or advice and in that case any msponsibility or liability is
eaclusive by on the terms and conditions set out in that contmct
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7.3 et Hopck Beputac (DNV GL)

DNV-GL

Certificate No:

TYPE EXAMINATION TAS0D000ONG6
CERTIFICATE

This is to certify:
That the Structural Connecting Elements

with type designation(s)

MECHANICAL FASTENING SYSTEMS S-BT SCREW-IN STAINLESS STEEL AND CARBON STEEL
THREADED STUDS

Issued to
Hilti AG

Schaan, Liechtenstein

Is found to comply with

DNV GL rules for classification - Ships

DMV GL rules for classification - Yachts

DNV GL rules for classification - Offshore units

Application :

Products approved by this certificate are accepted for installation on all vessels, yachts and
offshore units.

Issued at Hamburg on 2016-08-30
for D .
This Certificate is valid until 2021-08-29. V., S35 PEN:B v 0n

DMV GL local station: Augsburg \\"_ __)"I ﬁmmamh:;:::“
N aing Daa

Approval Engineer: Peter Gierhan Olaf Drews e e v e s
Head of Section

This Certificate is subject toterms and conditions overleal. Any significant change in design or construction may render this Certificate invalid .
The validity date redates to the Type Examination Cemificate and not to the approval of eguipment/systems imstalled.

Form ocode: TE 1471a Revigion: 2015-12 v dimngll. oom Page 1 of 5
£ DNV GL 2014, DNV GL and the Hordzon Graphic are trademarks of DNY GL AS,
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Job Id: 262.1-023658-1
Certificate No: TASO0000NG

Product description

The S-BT fasteners are threaded studs manufactured from hardened carbon steel and austenitic-ferritic
(Duplex) stainless steel 1.4462 acc. DIN-EN 10088-1 (AISI 316 SS equivalent). The S-BT threaded studs
are fasteners with male threads (metric or inch) for attachment on one end and a threaded tip on the
other end. All studs are supplied with a sealing washer. The S-BT fastener will be screwed in into a pre-
drilled hole. The screw is tapping its own intemal mating threads when installed into steel material. For
drilling the hole into the base material a special stepped drill bit is needed to guarantee an accurately
defined hole in terms of borehole depth and diameter.

The metallic sealing washer with an EFDM sealing ring offers weather resistant fastenings against
molsture or condensation. The washer seals the hole to prevent moisture from dripping into the fastener
threads. The sealing washer also prevents the base material from corrosion around the drilled hole.

Designation Item Description Application

S-BT-MR M10/15 SN 6 Stainless steel threaded stud M10 with sealing Multipurpose
washer

S-BT-MR M10/15 SN 6 AL Stainless steel threaded stud M10 with sealing Multipurpose
washer, for base materal aluminum

S-BT-MRW10/15 SN & Stainless steel threaded stud W10 with sealing Multipurpose
washer

S-BT-MRW10/15 SN & AL Stainless steel threaded stud W10 with sealing Multipurpose
washer, for base materal aluminum

S-BT-MF M10/15 AN 6 Carbon steel threaded stud M10 with sealing Multipurpose
washer

S-BT-MFW10/15 AN & Carbon steel threaded stud W10 with sealing Multipurpose
washer

S-BT-MR M10/15 SN 5 Stainless steel threaded stud M10 with sealing Multipurpose
washer

S-BT-MRW10/15 SN 5 Stainless steel threaded stud W10 with sealing Multipurpose
washer

S-BT-MR MB/15 SN & Stainless steel threaded stud M8 with sealing Multipurpose
washer

S-BT-MR M8/15 SN 6 AL Stainless steel threaded stud M8 with sealing Multipurpose
washer,
for base material aluminum

S-BT-MR M&/7 SN 6 Stainless steel threaded stud M8 with sealing Multipurpose
washer

S-BT-MR MB/7 SN & AL Stainless steel threaded stud M8 with sealing Multipurpose
washer,
for base material aluminum

S-BT-GR M8/7 SN & Stainless steel threaded stud M8 with sealing Grating
washer

S-BT-GR M8/7 SN 6 AL Stainless steel threaded stud M8 with sealing Grating
washer,
for base material aluminum

S-BT-MF MB8/15 AN & Carbon steel threaded stud M8 with sealing Multipurpose
washer

S-BT-MF MB/7 AN 6 Carbon steel threaded stud M8 with sealing Multipurpose
washer

S-BT-GF M8/7 AN & Carbon steel threaded stud M8 with sealing Grating
washer

Form code: TE 1471a Revision: 2015-12 www dnvgl.com Page 2of 5
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Job Id: 262.1-023658-1
Certificate No: TASOO000NG

Designation Item Description Application
S-BT-MR MB/15SN 5 Stainless steel threaded stud M8 with sealing Multipurpose
washer
S-BT-MR M8/7 SN 5 Stainless steel threaded stud M8 with sealing Multipurpose
washer
S-BT-GR M8/7 SN 5 Stainless steel threaded stud M8 with sealing Grating
washer
X-FCM-M Grating fastener, carbon steel, duplex coated Grating
X-FCM-R Grating fastener, stainless steel Grating

Material specification 5-BT fasteners:

Upper part: metric or inch thread with a HEX head 6.35 (1/4") for M10 / W10 and HEX 5.3 (0.21")

for M8

Lower part: tapping screw thread

Material: S-BT stainless steel: stainless steel 1.4462 acc. DIN-EN 10088-1 (AISI 316 55
equivalent)

S-BT carbon steel:

Material specification Washer:

carbon steel 1038, duplex-coating Zn-alloy & top coat

S-BT stainless steel: stainless steel 531609 (1.4404) sealing washer @12mm (0.47") with an
EPDM sealing ring.

S-BT carbon steel: aluminum sealing washer @10mm (0.39™) with an EPDM sealing ring.
Sealing washer: Elastomer: black, resistant to UV, salt water, water, ozone, oils etc,
Material specification grating disk:

Grating disk X-FCM-R
Disc:
Threaded stem:

Grating disk X-FCM-M
Disc:
Threaded stem:

Application/Limitation

Stainless steel X2CrNiMo18-14-3, X2CrNiMo17-12-2
Stainless steel X2CrNiMol17-13-2, X5CrNiMo17-12-2, X6CrNiMoTI17-12-2

Cold rolled carbon steel DCO4 to EN 10130
Bright (free cutting) steel

115MnPb30+C to EN 10277,

Disk and threaded stem duplex-coated.

ALUMINUM / CARBON STEEL BASE MATERIAL

The above mentioned products may be used for fastening various materals to base metals of
carbon steel and aluminum in vessel-and offshore-structures as follows:

» Metal and fiberglass gratings to steel and aluminum
» Cable, conduit and tubing connectors to steel and aluminum

» Trays, channels and struts to steel and aluminum for cable, conduit and tubing runs

» Instrumentation, junction boxes, lighting

* Pipe hangers
* Signage
» Door frames

+ Mounting cabinets, securing furniture, utensils, etc.

Form code: TE 1471a Revision: 2015-12 www.dinegl.oom

Page 3 of 5
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Job Id: 262.1-023658-1
Certificate No: TASOO0000NG

The fasteners may also be used for applications other than those listed above, subject to special
consideration either by the local DNV GL Surveyor.

The base material is limited to steel grade with a maximum ultimate tensile strength f, = 630 MPa
(91ksi). The minimum ultimate tensile strength of steel is f, = 340 MPa (49 ksi). The minimum ultimate
tensile strength of aluminum is f, = 270 MPa (39 ksi).

In general the installation of the fasteners may be carfed out in areas where drilling for bolting is
permissible. Fasteners are not be installed closer than & mm (0.236") from the edge of a flange or
cutout and closer than 15 mm (0.591") between fasteners.

The S-BT fasteners are not allowed to be used on structural members that require fatigue verification

The nominal stress range [N/mmz2] is to be calculated by the gross cross-section fulfilling the
requirements of the nominal stress approach.

Base material thickness ty and type of bore hole:

Pilot hole, base material steel: ty = 5 mm [0.20"]

Filot hole, base material aluminum: ty = 6 mm [0.247]

Drill through hole, base material steel: 3mm [0.127] = ty < & mm [0.247]

Drill through hole, base material aluminum: Smm [0.207] < t; < & mm [0.247]

Minimum edge distance: 15 mm (0.591")
Base material grades:

steel: 5235 up to S355, A36 up to A 572 Grade 50
aluminum: ultimate tensile strength f, = 270 MPa (39 ksi)

COMPOMNENTS OF S-BT FASTENING SYSTEM

Drrilling tool

Designation Item Description Application
SF BT 22-A (B22/2.6 or 5.2Ah) Drilling tool for Europe, Asia Drilling

SF BT 18-A (B18/2.6 or 5.2Ah) Drilling tool for HNA Drilling

Stepped drill bit

Designation Item Description Application

T5-BT 4.3-74 S Stepped drill bit Drilling in steel

T5-BT 5.5-74 S Stepped drill bit Drilling in steel

TS5-BT 5.5-74 AL [ Stepped drill bit Drilling in aluminium

The 5-BT fasteners are not to be used for the following locations:

» For attachment of structural fire protection insulation

+ On bulkheads and decks with a thickness less than 5 mm (0.207) in case through penetration of the
base material is not acceptable,

+ On the shell plating, sea chests and collision bulkheads

* The S-BT fasteners are not allowed to be used on structural members that require fatigue verification.

The selection of the HILTI S-BT Fastening System for the corresponding application and the
proper assembly are to be in accordance with the instructions of the manufacturer,

Form code: TE 1471a Revision: 2015-12 W dnvigl, Com Page 4 of 5
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Job Id: 262.1-023658-1
Certificate No: TASO0O000ONG

Type Examination documentation

- EVALUATION REPORT ON S-BT THREADED STUDS, HTL RANKWEIL, Hilti-Report XSMSse-01-16,
dated: 2015-02-12

- EVALUATION REPORT ON S-BT THREADED STUDS, Hilti-Report XSMSse-01-16 S-BT,
dated: 2016-02-19

- Manufacturing Drawing Carbon 01 - Carbon 05, Stainless 01 - 03, Hilti-Report XSMSse-01-16,
dated: 2016-04-19

- Investigation Report, MPA Stuttgart, Hilti-Report XSMSse-01-16, dated: 2015-09-14

- 150 9001:2008, 1SO 14001:2004, dated: 2013-07-01

= Hilti Direct Fastening Technology Manual, 5-BT data sheet, dated 2016-08

- Hilti Direct Fastening Technology Manual, X-FCM grating fastening system data sheet, dated 2016-07

Tests carried out

+ Documentation of tests performed forming the basis for this type examination are referenced in the
table above.

« DNV GL Ref.-No. 11-069328, 12-004312, 15-056411, 15-067232, 15-073637

Marking of product

For traceability to this type examination the products are to be marked with:

- Manufacturers name or trade mark
- Type designation

Certificate Retention Survey

For retention of the Type Examination, a DNV GL Surveyor shall perform a survey every second year, to
verify that the conditions for the type examination are complied with and to witness the following tests.

- Dimensional check.
= Tensile tests with MECHANICAL FASTENINGS

END OF CERTIFICATE

Form code: TE 1471a Revision: 2015-12 www.dmegl.oom Page Sof 5
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Certificate number: 451 16/A0 BV

File number: ACM 13919052

Marine & Offshore Product code: 0226H
Division This centficate & not vaid when presented without the

full attached e fedule compossd of 7 esciona

whw.veristar. com

TYPE APPROVAL CERTIFICATE

- T!:r'.soefﬂr‘eaher‘sfssu\c_n'w
Hilti Aktiengesellschaft
SCHAAN - LIECHTENSTEIN

ler the type of prad)
MECHANICAL FF\STENING SYSTEM
HILTI S-BT MECHANICAL FASTENING SYSTEM

Requirments:

BUREAL VERITAS Rules for the Classification of Steel Ships
BUREAUVERITAS Rules for the Classification of Offshore Units
BUREAUVERITAS Rules for the Classification of Naval Ships
BUREAUVERITAS Rules for the Classificaton of Yachts

This cenificale is (ssued to atest that BUREAUVERITAS dd undertake the relevan! apovoval procedtires lor the product idenfed above which
was lbund o comply with the ralevant requirements mentioned above.

This certificate will expire on: 20 Apr 2021

For BUREAU VERITAS,
At BV HAMEURG, on 20 Apr 2016,
Uda Stom

#

S,

/ L) g T
[ PARIS
. | 1828 E
%5»,- é;v

/
g g

T

This certificate mmaing valid until the date stated above, unless cancelled or revoked, provided the conditions indicated in the subssquent page(s) are complied
with and the product remaine satisfactory in sarvice. This cedificaie will not be valid if the applicant makes any changes o modifications to the approved produd,
which have not been notified o, and agreed in writing with BUREAL VERITAS. Should the specified regulations or standards be amended during the validity of
this eertificats, the product(s) is'are to be re-approved prior to ifthey being placed on board vessels to which the amended mgulations or standards apply. This
carifical |s issued within the scope of the Gereral Conditions of BUREAL VERITAS Marine & Offghore Divislon avallable on the intarmet sie wawvaristar com.
Any Person nat a party 1o he confmct pursuant 1o which his document |s delivered may not assert a daim againet BUREAL VERITAS for any liability arising aut
of emue of omissims which may be contained in sald document, or for emors of judgement, Bult o negligence committed by personnel of he Sodety or of s
Agent in estblishment or lssuance of this document, and in connecion wih any acivifes for which It may provide.

The alectronic version is available ab: hitpyiwww. veristarnb, comiveristarnby jspiview PublicPd Ty pe ¢ jsp Ad=2 0 59 kdi
BY Mod. Ad.E 530 Oclobar 2014 This centilicala consists ol 4 paga(s)
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Page 2/ 4
Certificate number: 4511640 BY

THE SCHEDULE OF APPROVAL

1L.PRODUCT DESCRIPTION :

The Hilti 5-BT fasteners are threaded studs mamifactured from har dened carbon steel 1038 and austenitic-ferritic (Duplex)
stainless steel 1.4462 The S-BT threaded studs are fasteners with male threads (metric M8 and M10 or inch W10) for
attachment on one end and a threaded tip on the other end for embedment into the sructural steel or aluminium. Carbon steel
studs are supplied with an aluminium sealing washer & 10 mm, stainless steel studs are supplied with a stainless steel sealing
washer @ 12 mm, both with an EFDM sealing ring. Fasenings are made by screwing in the 5-BT stud ina predrilled pilot hole
{without penetration of the base material) or a drill through hole. The Hild 5-BT mechanical fasening sysiem comprises the
Hilt drilling tool, Hilti step drill bit, setting tool, depth gauge, screw-in stainless steel and carbon steel threaded stds S-BT and
accessories.

Identification of Components:

Component Name Designation
S-BT-MRE M10/15 8N 6 Skinlkess sieel threaded stud M10 with sealing washer
S-BT-MR M10/I5 5N 6 AL | Stainless steel threaded stud M10 with sealing washer
S-BT-MR WI¥15 SN & Sminkss seel threaded stud W10 w ith sealing washer
S-BT-MR WI/15 SN 6 AL | Stainless steel threaded stud W10 with sealing washer
S-BT-MF MI15 AN 6 Carbon steel threaded stud M1 0 with sealing washer
S-BT-MF WI1/15 AN 6 Carhon steel threaded smd W10 with sealing washer
S-BT-MR MI0/ISSN 5 Stainless steel threaded gud M10 with sealing washer
S-BT-MR W1/15 5N 5 Stainless steel threaded stud W10 with sealing washer
S-BT-MR M&15 SN 6 Stainless steel threaded gud M8 with sealing washer
S-BT-MR M&/15 SN 6 AL Stainless steel threaded stud M8 with sealing washer
S-BT-MR M&7 8N 6 Stainless steel threaded gud M8 with sealing washer
S-BT-MRE M&7 5N 6 AL Stainless steel threaded stud M8 with sealing washer
S-BT-GR M&7 SN & Stamnless steel threaded gud M with sealing washer
S-BT-GE M%7 SN 6 AL Stainless steel threaded stud M8 with sealing washer
S-BT-MF M&15 AN 6 Carbon steel threaded stud ME with sealing washer
S-BT-MF M&7T AN 6 Carbon sieel threaded smd MBS with sealing washer
S-BT-GF MET AN 6 Carbon steel threaded stud MB with sealing washer
S-BT-MR M&/15 SN § Sminkss sieel threaded stud ME with sealing washer
S-BT-MR M&/7 SN 5§ Stainless steel threaded sud ME with sealing washer
S-BT-GR M&T SN 5§ Swinkss sieel threaded stud ME with sealing washer
X-FCM Grating fastener, carbon stee |, zine plated
X-FCM-M Grating fastener, carbon sieel, duplex coaled
X-FCM-R Grating fastener, sanless steel

Designation Revision /[ Date

Hilt 5-BT Technical Data Sheet 2016

According to the following tests:
Test Report No. 279/15 at HTL Rankweil, Bautechnische Versuchsanstalt /AAUSTRLA on February 12th, 2016
Report No. TM-414/14_2 at Hiki AG / Liechtenstein on 01.07.2015
Investigation Report 903 0160 000/Bfat MPA University of Stuttgart/ GERMANY on 14.09.2015

The electonic varsion & available al: hilp:fwww varstimb co mvanstmbjspiviewP ublizPdi Typec. jgp? d=205811kdi
BV Mod. Ad.E 530 Octobar 2014 This cerilicate consisls of 4 pageis)
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Certficate number: 45116/A0 BV

4. APPLICATION / LIMITATION :

4.1

4.2

4.4

4.5

4.6

4.7

4.8

49

The mechanical fastening system is intended for fastening app lications in shipbuilding and offshore structures as far as the
BUREAU VERITAS Rules are comp lied with:

- Metal and fiberglass grating

- Cable, conduit and tubing conne ctors

- Trays, channels and struts for cable, conduit and tubing runs

- Instrume ntation, Junction Boxes, Lighting

- Pipe hangers

- Signage

- Door frames

- Mounting cabinets, securing furniture, utensils, ete.

The thickness of the base maerial is 3 mm < t< 6 mm for drill through holes and t= 5 mm for faseners inended o ke set
in predrilled pilot holes.

The thickness of the fastened material is for the S-BT M8 studs <7 mun and for the S-BT M10 / S-BT W10 < 15 mm.
The minimum thickness of the fastened material is 1.6 mm.

The minimum distance to the edge of a flange or cutout is not to be less than 6 mm and the minimum spacing between
fasteners is not to be less than 15 mm.

The minimum tensile strength of the sieel base malkerial is not o be less than 340 MN/mm? and not © be less than 270 N/mm?
for aluminium base material. The max imum tensile strength of the steel base matkerial is not © ke more than 630 N/mm?.

No limits with regards to the thickness of the base material.

The S-BT fastening system may be used in areas where drilling into the base material is permissible.

The maximum tightening torque of grating disc or nut fitted to the threaded fastener is not to be more than 5 Nm (steel base
material thickness 3 mm < t< 6 mm and aluminium) and not to be mome than 8 Nm for sieel hase material thickness

L= 6 mm.

The fasteners are not to be used on structural members requiring fatigue verification.

4.10 The manuf acturer's assembly instructions and recommendations are © be complied with.

5.l

52

53

The mechanical fasening sysems are to be supplied by the manufacturer in compliance with the type described in this
certificate.

This type of product is within the category HBV of BUREAU VERITAS Rule Note NR320.

Hilti Aktiengese llschaft has to make the necessary arrangements to have its work s recognised by BUREAU VERITAS in
comp liance with the requirements of NR320 for HBY produds :
Hilti Plant 1

Feldkirche rst rasse 100

PO Bax 333

FL 9494 Schaan

Liechtenstein

and

Precistec s.r.o.

Pod Stadionem 7

74221 Koprivnice

Czech Re public

The accessory, the grating fastener X -FCM, X-FCM-M and X-FCM -R. are manufactured at the following production site:
WP -Wiirgartner Produktions GmbH

Bahnhofstrafe 21

A-6372 Oberndorf

Austria

The alectrmnic varsian is available al: hilpf'waww.varistarnb. com/veristarnb/gplview PublicPdITypec. jgp Pid =20 58 1 kdi
BV Mod. Ad.E 530 October 2014 This canificate consists of 4 pagais)
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6. MARKING OF PRODUCT :

The mechanical fastening system should be clearly identified with:
- Manufacturer’'s name or logo
- Ty pe designation

T.0THERS :

7.1 The mechanical fastening systems will be delivered with the relevant documentation / user’s guide.
7.2 This approwval is given on the understanding that the Society reserves the right o require check esis 1o be carried out on the
units at any time and that Hilti Aktien gesellschaft, Schaan = Liechtenstein will acce pt full responsibility for informing

shipbuilders, ship owners or their subcontractors of the proper methods of use and general maintenance of the units and the
conditions of this approval.

** END OF CERTIFICATE **

The alectmonic varsion i available at: hllp:/www.verstmb comivanstambjspiviewP ublicPdl Typec. jsp? id =206 9 ikdi
BY Maod. Ad.E 530 Octobar 2014 This cartilicale consists of 4 paga(s)

Cneundmkaum Ctpanuua 65



BkpyuuBaemble pe3b6oBble wnunbku S-BT Hl TI

7.5 POCCUNCKNI MOPCKOM perucTp cyaoxoacTsa

POCCHACKWIA MOPCKOM PETHCTP CYJOXOACTBA ..
RUSSIAN MARITIME REGISTER OF SHIPPING

CBUJIETEJILCTBO O TUIIOBOM OJIOPEHUA
TYPE APPROVAL CERTIFICATE

HaroroeuTens

Manufacturer Hilti AktiengESE”SChaft

Qﬁ;ﬁ‘;s Feldkircherstrasse 100, 9494 Schaan, Liechtenstein.

Hanenne*
Product*

CucTema MexaHuueckoro KpenneHua Tuna S-BT n X-FCM .

Mechanical fastening systems of S-BT and X-FCM types.

Ko nomeHknatypet 41510000

Code of nomenclature

Ha ocHOoBaHHMM OCBHIETENLCTBOBAHMA H NPOBEACHHBIX MCOBITAHREA YIOCTOBEPASTCH, HTO BhlNE-
ynoMAHyToe(kle) nagenue(s) yAoBIeTBOPReT(:0T) Tpebosatusn PoCCHACKOro MOPCKOTO PErHCTPA CYA0XOOCTRA.
This is to certify that on the basis of the survey and tests carried out the above mentioned item(sh complies(ty) with the
requirements of Russian Maritime Register of Shipping,
YacTs Xl "InexTpudeckoe ofopygosanne” MNpasun knaccwduKauiny U NOCTRORKW MOPCKIX CyA08 (2016) n MacTte IV
MNpasun TeXHWYECKOro HaGnIAEHMA 3a NOCTPORKON CYJOR 1 N3OTOBNEHWEM M3TEPHanos 1 w3genuii gna cygoe (2016).

Part XI "Electrical equipment” of Rules for the classification and construction of sea-going ships (2016) and Part |V of Rules
for technical supervision during construction of ships and manufacture of materials and products for ships (2016).

Hactosmee CBHASTENLCTRO 0 THNOBOM 0000pEHHH ACHCTBHTENLHO 10 07.11.2021
This Type Approval Certificate is valid until o

Hacroswee CBHOETENLCTBD © THNOBOM OSOGPEHHM TEPACT CUAY B CIYYasx, yCTAHOBNEHHBX B [Tpasnnax
TEXHHMECKOrD HAGMIOAeHNA 33 nocTpoiikoil CYNOB H H3rOTOB/IEGHHEM MATEPHANIOB H HAOenHi and CYA0B.
This Type Approval Certificate becomes invalid in cases stipulated in Rules for the Technical Supervision dunng

Jata BelAAYH
Date of issue

Pocexiickuii Mopekoil peruetp cyfjRongie > = Mopozoe B.B. /V.Morozov

( chantn ke, WA ulma:rhl}
name

* MomonHATERERYI0 MEbOPMATING CoaTH
Additional information see overleal.
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Cneundmkaum

Crp. 3.9
Page
Texundeckue NaHHie
Technical data
Hilti 5-BT cheTema MExanityecxone mpennesns, CorTORLER M3 peasfs LmAnEK na o CTOA W HEDH: crani. Feasboame wnnnskd 5 BT ¢ oo
CTEPOHE WMEH0T BEHEWHION (2 3bEY (MBTEHN BCKYIO MW AIAMOEYID] ANA KEEMMEHWA KSHETRY KIWA WA Wi1emei n peasiosod KonelY C APYTod CTOpoHS AR KPEnneHU o
Gazopom matepuane. lininski 5-BT 3aenynBaIGTCR B NPefBAPUTEALHG CAENaHHEE aTaepcTie. [0 coepnemmn OQTERPCTHA NpHMEKARTON CNBLUMANBHOR CTYNEHYEToE
CREPAD, TIPAHTHPYIULEE NONYYEHWE TOYHD ONDEENEHHOTD OTBERCTHA B S3EMCMMOCTH OT SUAMETPE W F1yGiAie cappnamn, MeTanmmueckan waiGa ¢ ywinOTHITENS B
KOMABLIDM 13 CNEUMBNBHOND MaTepsana (EPOM) npeqotepalwast BoageRcTese Ha MECTS KDEMNEHHA GREYHA0EER CRabl, ANAMHOCTH W Ko Hcata. Boe whnmnumm
NOCTARARIOTCRA £ YRDTHATENHEIMA Wakbamd. Ladfs repretisvpyot oeepcTie ona MPELSTEPALEHAA NPOHARSHKA BASMHM B MECTO Kp . ¥rmoT!
Wit TaRwE JUMRIZIOT Ga3085A MATEPMEA OF KOPPOIMK BOKPYT KpENEMHOD DTBEPCTHAL
TomupHa Gas0noro MaTapuana (t) W THN EpEnssHonn aTiepeTHE
Imywoe cvoepcTne, Bajopes Matepran crant: | >=5 mm [0.207]
lmymoe oraepcive, Bajopsi MaTepHan aAICMUHAR: T >= & MM [0.247]
CREDIHOE OTEEDCTWE, GasoBwA MaTepwan crams: 3 v [0.127] <=t < 6w [0247]
CrpoiHoe oTBepeTve, Basonwi MaTEpAan SMIMHHIA: 5 M [020°] <=1 < 6 v [0.247]
IMRHHMANEHAR AHCTaMUAE OT Kpas: § mm [0,247]
MHHHMANEHoE BACCTORHWE MEMTY WHNbxamM: 15 mu [0L597]
KpenamHLIE WHALKH 3 Hepraneawed cranm: 5-BT-MRM10, S-8T-MR'W10, S-BT-MR M8, 5-BT-GAMA
Ep UMMM W3 0@ yreepaqrctof cranw: S-BT-MFM10, S-8T-MF W10, 5-BT-MF M8, S-BT-GF M8
KomnoauTHeR kpenes gan pewerow: ¥ FOM-R, ¥-FCM-M

The 5-BT fasteners are threaded studs manufactured from hardened carbon stesl and stainless steel. The S-BT threaded studs are fastenars with male threads imetric ar inch)
for attachment an one end and & threaded tip on the other end.

The 5-BT fastener will be screwed in into & pre-drilled hole. For drilling the hole into the base material & special stepped drll bit is nesded 1o guarantes an accurately defined
hele in terms of borehale depth and diamester. The matallic sealing washer with an EPDM sealing ring offers weather resistant fastenings against moisture or condensation.
All studs are supplied with a sealing washer. The washer seals the hole to prevent melsture from drigping inte the fastener threads. The sesling washer also prevents the
base material from cormasion around the drilled hale.

Hase material thickness (1) and type of bore hole:

Pilat hole, base material steel: t =5 mm .20°

Pllot hole, base material shaminum; t >= § mm [0.247)

Crill through hale, base material steek 3mm [0 2°] <=t < & mam [0.247]

Crill through hole, base material aluminum: Smm [0.20°] <=t <& mm [0.247]

Minimum edge distance: & rm [0.247]

Minimum spacing: 15 mm [0.557]

Stainless steel threaded fasteners S-8T MR M0, S-BT-MR W10, S-BT-MA M8, 5-BT-GR Ma

Carbon steel threaded fasteners: S-BT-MF M10, 5-BT-MF W10, S-BT-MF M8, 5-8T-GF M8

Composite fasteners for gratings: X-FCM R, X-FCM-M

Texuuveckan NOKYMEHTAIMA W OaTa ee ogobpenns PoccriickHM MOPCKHM PErHCTPOM CYHOXOACTHA
Technical documentation and the date of its approval by Russian Marntime Register of Shipping

TexHuueckan gokymeHTauwA ogobpeda nincemom No. 250-315-2-281360 ot 07.11.2016.

Technical documentation is approved by the letter No. 250-315-2-281369 of 07.11.2016.

Obpasew, W3jennd MCOBMTAH N0 TEXHHYeCKHM Habironenuem Poccuiickoro MOpPCKOro perucTpa CyOOXOACTEA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

AxT Mo 16.90105.250 e 07.11.2016
Report No. of

OBnacTh NPUMEHEHHA B OTPaHKHIEHHA

Application and limitations

{IRA MEXEHWUECKOMD KPEMMEHAR PAJAN-ME VITEPWINDE W YETEORCTE K KOHETPYIUMAIM KORNYEE MOPOO CyI100. GaI0msi MITEDHAN CrpaHHYEes SETErDpHAMN CTanN C
MAKCHMANEHEIM NPegenos Texyect 630 MNa [91 kil MUHWAMANsHBIR NPEREN TedyuacTin cTane = 340 MM [49 ksl Mandmanbsd Npeen TeKywscTH anomssua @ 270 MNa
[39 ksl). MusmmansHan TonHa Baicanro MaTepUana ywaiaxa a fosymente “Hilti S-BT Direct Fastening Technology Manual 08/2018% MakosansHar Tonwmea Gasosoro
METERHERE HE Of paki bena, Kpenem 5-8T ne gonmen nCNENSICEATECA ANA MOHTERE KOHCTPYRTIIHOR NEDTHIONOKIEHOA J3UAT, [NA KPEMNEHMA K H3Ey#oR olwwake
HODAYCE CyfHE, TRPAHHSM NEPEEORKIM M A KWHICTOHHB ALUWKEY. BRIBop CMCTEMBI KpEntaHdn HILT] 5-BT gnA cooTRRTCTRYMILEND MpRAMSHEHHA W HAGPEHBILETD MOHTIME
BONAEH OCYILECTRMTECA O COOTBRTCTaMM © WHETRYSIMAMM MITOTOSMTENR W NEAMEHMMaNG TPpeBoBarme neAcToyougwks MpasHn POCOMICHOrD MoDOKors PETHCTRA
CYROMDACTEA.

For mechanical fastening of various materials and units to hull structures of ses-going ships. The base material is limited to stoel grade with 3 maximum ultimate tensile
strength fu =630 MPa (91 ksi]. The minimum ultimate tensile strength of steel is fu = 340 MPa (49 ksil The minimirn Wtimate tensile strength of aluminum is fu = 270 MPa
[38 ksi]. Minimurn thickness of base matedal 1k refer ta *Hilti 5-BT Direct Fastening Technology Manusl 0B/2015°. Maximum thickness of base material i no limits, The 5-BT
fasteners are not to be wsed for attachmant of structural fire protaction Insulation, on the shell plating, collision bulkheads and sea chests. The selection of the HALT X-8T
Fastening System for the corresponding application and the proper assembly are ia be in accordance with the instructions of the manufacturer and the curment Aules of
Russian Maritime Register of Shipping as applicable,

BILI] JORYMCHTA, BRIOABAEMOrD HA H3IOENHEe

Type of documen! issued for product

WMagenin LONXHE NOCTABNATLCA € KONWER HacToRWero CBMAEBTENLCTEE O TUNOBOM DA0GPEHNH.

The products shall be delivered with the copy of this Type Approval Certificates.

1

062015
16.40059.250
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