MKC 13.220.20
MU3MEHEHME Ne 1 CTB EN 1366-3-2009

UCNbITAHUS HA OFTHECTOMKOCTb
TEXHUYECKOIrO OGOPYJOBAHMS B 3[AHUAX
Yactb 3

Mpoxoakmu

BbINPABABAHHI HA BOFHEYCTOMNIBACLIb
T3XHIYHATA ABCTAJNABAHHSA Y BY[IbIHKAX
Yactka 3
Mpaxoaxi

BeegeHo B pgeiictBue nocraHosneHuem loccraHpapra Pecnybnuku Benapyck ot 17.06.2010 Ne 31

HNata sBenexnn 2010-10-01

CraHgapTt fononHuTL NnpunoxeHuem — [.A:

«lMpunoxenue [1.A
(cnpaBouHoe)

MepeBop esponeiickoro ctavaapta EN 1366-3:2009 Ha pycCkuii A3bIK

1 O6nacTb NnpuMeHeHus

Hacrosiwas yacte EN 1366 yctaHaBnuBaeT MeTog, OrHEBbIX UCTIbITaHWU NPOXOAOK (YNNOTHEHUIA NPOXO-
[OB), MOHTMPYEMbIX B OTHECTOMKUE KOHCTPYKTUBHbBIE 9fIEMEHTLI (CTEHBI UMK NEPEKPLITUS MEXAY ITaKamu)
Ans obecneyeHMss OrHECTOMKOCT Y3MOB NPOKIaAKU Yepe3 NepekpLITUA Npu OTHEBOM Bo3peicTeun. B o6-
nacTb NPUMEHEHUs HAaCTOSILLEro CTaHaapTa He BXOAAT NMPOXOAKU, UCNONb3yeMble ANA repMeTusaLum 3a3o-
pOB BOKPYr AbIMOBbIX Neyei, BO3AYLUHbIX BEHTUASILIMOHHBLIX CUCTEM, OrHECTOMKMX BEHTUNALMOHHBLIX KaHa-
JI0B, OrHECTONKUX KaHasIoB ANl MHXEHEPHbIX KOMMYHUKALMIA, LWaxT, KaHaNoB AN OTBOAA AbIMa, 3a UCKIIO-
YeHUeM cmeluaHHon usonsiuun. OrHeCTOMKOCTb BhILLENEepPeYMCNIeHHbIX KOMMYHUKALMIA HEBO3MOXHO oOLie-
HUTb, UCTIONBL3YS METOABI, PACCMOTPEHHbIE B JaHHOM CTaHpapTe.

B kauectBe pasgenuTencHbIX 3MEMEHTOB (HanpumMep, CTEH WS NEepPeKpbITUA MEXAy 3TaKaMu) B [aH-
HOM CTaHAapTe UCMONb3YKOTCH ONOPHbIE KOHCTPYKUMU. OHM UCMOMb3YKTCA ANA MOAENUPOBaHUS B3aMMO-
NeCTBUA MeXAy UCTbITaTenbHbIM 06pasLomM U pa3fenuTenbHbIM 3fIEMEHTOM, B KOTOPOM [O/DKHa pa3sme-
LaTLCA YNMOTHAIOWAsA cucTema.

HaHHbI eBponeckuii cTaHaapT ucnonb3yetcs coBMmecTHo ¢ EN 1363-1.

Mpwn npoBeAeHUn UCMbITaHWA, ONUCLIBAaEMbIX B JAHHOM CTaHAApTe, ONpefensioT creaylme npeaernb-
Hble COCTOSIHUS:

a) noteps LIENIOCTHOCTM M TENNIOU3ONUPYIOLLEA CrOCOGHOCTU COOTBETCTBYIOLLETO PasfenuUTernbHOro
3NIeMeHTa;

6) noTeps LLIENOCTHOCTU U TENNOM3oNUPYIOLLEA CNOCOBHOCTM NPOXOAKY;

B) NOTeps TENNOM30SIMPYIOLLEei CNOCOBHOCTU NPOXOAHBLIX KOMMYHUKaLWA, a Npy HeobxoaMMOCTH — Ha-
PYLUEHUS LefIoCTHOCTU KOMMYHUKaLUIA.

PaccmatpuBaemblii MeTog, UCTIbITAHUIA He NO3BONIAET AeNaTh BbiBOAbLI O HeCyLLel cnocobHOCTM pa3spe-
JIUTENBbHOro 3neMeHTa NpPOXOAOB U YNNOTHSIOLMX CUCTEM.

PaccmatpuBaeMblii METOA, UCTIbITAHWIA HE MpepHasHayvYeH Ans onpefeneHuss CKOPOCTU YTeYku Abima
n/Mnu ropsuux ra3oB MM pacnpocTpaHeHus unu obpasoBaHUs AbiMa. 3TU SIBNEHUs HeoBXoaAMMO TOMbKO
YNOMSIHYTb B ONMMCaHUK NOBEAEHUS UCTbITaTelbHbIX 06pa3LoB B LIESIOM B X0fe NPOBEAEHUS UCMbITaHWIA.

PaccmatpuBaeMblii METOA, UCTILITAHWIA HE NpefHasHayYeH Takke ANS onpegeneHus cnocobHOCTH npo-
XO[AKU BbILEPXKUBATbL HANPSHKEHUSA NPU NEPEMELLIEHNIA UIT CMELLIEHUM NPOXOQHBIX KOMMYHUKaLWA.


https://meganorm.ru/Index1/41/41335.htm
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Kpome Toro, aToT MeTOA, UCTILITAHUIA He NO3BOSSIET ONpeAensiTb PUCK PacnpoCTpaHEHUs! OrHs BCIieACTBUE
cTeKaHus ropsiLero matepuana no Tpy6e BHM3 Ha pacnonoXXeHHbIe HKE NepeKpbITUS.

OnucaHue npyMeHAeMOoro MeToAa UCMbITaHUA NpMBeLAeHO B NpunoxeHuu H.

Bce pasmepbl, npuBeAeHHbIe 6e3 4OMYCKOB, — HOMUHANbHbLIE, €CNU He YKa3aHO UHOoe.

2 HopMmaTUBHbIE CCbIFIKK

HwxenepeuucneHHble craHaapThl 06sa3aTensHbl ANA NPUMEHEHUA HaCcTOsWero ctaHaapTa. [ins craH-
AapTOB, NPUBEAEHHbIX C YKa3aHUeM AaTbl, NPUMEHAETCA TONbKO yKasaHHas peAakuus. [ins ctaHaapTos,
npvBeaeHHbIX 6e3 ykasaHus JaTtbl, IPUMEHAETCA HOBEMLWAn peAakuus, BKNOYas BCe NONPaBKu.

EN 520 Jluctbl cyxoii witykatypku. OnpeaeneHus, Tpe6oBaHUsA U METOAbI UCTIbITAHWA

EN 1329-1 CucteMbl nnactmaccoBbix Tpy6onpoBoaoB Ans 0TBOAa NMOYBEHHLIX U CTOYHBIX BOA (HU3KOW
W BbLICOKOW TemrepaTtypbl), NponoXeHHble BHYTPU 3AaHui. HennactuduuvpoBaHHbIA NONMUBUHUNXNOPUA
(PVC-U). Yactb 1. TexHnyeckue TpeboBaHus k Tpybam, coutuHram u cucteme Tpybonposoaos

EN 1363-1:1999 UcnbiTaHus Ha orHecToikocTb. Yactb 1. Obwine TpeGoBaHus

EN 1363-2 UcnbiTaHus Ha orHeCTOMKOCTb. YacTb 2. AnbTepHaTUBHbIE U AONONHUTESbHBIe Npoueaypb!

EN 1452-1 CucreMbl nnacTMaccoBbix TpyGoNpoBoAoB AnsA BogocHabXeHWs1 U NoA3eMHOro U Han3eMHOro
ApeHaxa U KaHanusauun noa fasneHveM. HennactudmumposaHHbiii nonusuHunxnopua (PVC-U). Yacts 1.
O6Lume nonoxeHus

EN 1453-1 Cucrembl nnacTMaccoBbIX TpyOONPOBOAOE € NPOMUNUPOBAHHBIMU CTEHKAMU U MMAaaKoi no-
BEPXHOCTbIO TPyD Ansl 0TBOAA CTOYHLIX BOA (HWM3KOM M BLICOKOW Temnepatyp) BHyTpU 3aaHuin. Hennactudu-
umpoBaHHbIv nonueuHunxnopua (PVC-U). Yacts 1. TexHuyeckue TpeboBaHus k TpyGam n cucremam

EN 1455-1 Cuctembl nnacTtmaccoBbix Tpy6ONpoOBOAOB Ansi 0TBOAA NMOYBEHHbLIX U CTOYHbIX BOA (HU3KOW
1 BLICOKOW TeMnepaTypbl) BHYTpU 3aaHuii. AKpunoHuTpun-6ytaaueH-ctupon (ABS). Yactb 1. Tpeboeanus k
Tpy6aMm, coutnHram u cucteme TpybonposozoB

EN 1519-1 Cucrembl nnacrMaccoBbiX TpyOONpoOBOAOB ANA OTBOAA NOYBEHHLIX U CTOYHbIX BOZ, (HU3KOWA
1 BbICOKOI TeMnepaTtyp) BHYTPUA CTPOUTENbHBLIX KOHCTPYKUMA. MonuatuneH (PE). Yactb 1. TexHuuyeckue yc-
noBus ans Tpy6, GUTUHIOB U CUCTEMDI

EN 1565-1 CucteMbl nnacTtMaccoBbix TPy60oNpoBOAOB As KaHanvW3aumMmn (HU3KOW M BbICOKOW TeMnepa-
Typ) BHYTpU 3aaHuin. Cmecu cononumepa ctupona (SAN+PVC). Yacts 1. TexHuueckue TpeboBaHus K Tpy-
6am, puTUHram n cuctemam

EN 1566-1 CucteMbl nnacTMaccoBbix TPyGONPOBOAOB ANs KaHanu3auun (HU3KOW U BLICOKOW TeMnepa-
Typ) BHYTPU 3AaHuiA. XnopupoBaHHbIA nonusuHunxnopug (XMNBX). Yacte 1. TexHudeckue TpebosaHua Kk
Tpybam, choutuHram u cuctemam TpybonposogoB

EN 1992-1-2 EBpokop 2. MpoeKkTupoBaHue xene3oB6eToHHbIX KOHCTPYKLUMA. YacTb 1-2. OBlwue npasu-
na. MpoeKTupoBaHUe C y4eTOM OFHECTOMKOCTU

EN 1996-1-2 EBpokog, 6. MpoeKkTUupoBaH1e KMPMUYHbIX KOHCTPYKUMA. YacTb 1-2. O6wue npasuna. MNpo-
eKTUpOBaHM1e C y4eTOM OrHECTOUKOCTU

EN 10305-4 Tpy6bl cTanbHble Ans Npeuu3voHHbix obracTteil npyuMeHeHusi. TexHuyeckue ycrioBusi no-
cTaBku. YacTb 4. Tpy6bl CTanbHbIe XONOAHOTSHYThIe GecluoBHbIe AN IMAPO- U MHEBMOSHEPreTUYECKUX CUCTEM

EN 10305-6 Tpybbl cTanbHble AnA NPeLUU3noHHbIX obnacteit npuMeHeHus. TexHuYeckue ycrioBusi no-
ctaBku. YacTb 6. TpyGbl CBapHble XONOAHOTAHYTLIE At TMAPO- U MHEBMOSHEPreTUMECKUX CUCTEM

EN 12201-2 CncTeMbl nnacTMaccoBbIx TpyGonpoeoaos Ans BoaocHabxeHus. Monuatunex (PE). YacTtb 2.
Tpy6bl

EN 12449 Megpb 1 MmepHble cnnaebl. BecllioBHble Kpyrrbie Tpy6bl 06Liero HasHauyeHus

EN 12666-1 Cuctembl Tpy6onpoBoaHble NnacTMaccoBble Arsi NOA3eMHbIX 6e3HanopHbIX KaHanusauu-
OHHbIX KaHanoB 1 Tpybonpoeogos. MonnatuneH. YacTb 1. TexHnyeckue ycrnosus Ha Tpy6bl, PUTUHIM U cUC-
TeMbl

EN 13501-1 Knaccudukauus no noxapHo 6e3onacHoCTU CTPOMTESNbHLIX U3AENUA U NeMeHToB 3Ja-
Hui. Yactb 1. Knaccudpukauus no pesynbtatam UCTbITaHWA peakumm Ha BO34encTBME OrHA

EN 13501-2 Knaccudukauua no noxapHoit 6e30nacHOCTU CTpOUTENbHBLIX U3AESWA 1 3NeMeHTOB 3aaHui.
Yactb 2. Knaccugpukaumsa Ha OCHOBaHUM AaHHbIX Pe3ynbTaToB UCTbITAHUA Ha OrHECTOMKOCTb, 38 WUCKIIove-
HUEM BEHTWUNSILMOHHBIX YCTaHOBOK

EN 13600 Meab 1 megHble cnnaBbl. BecluoBHbIe MeaHbIe TPYObl ANeKTPOTEXHUYECKOrO Ha3Ha4YeHUN

EN ISO 13943:2000 MNoxapHas 6e3onacHocTb. Cnoeaps (1ISO 13943:2000)
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EN 61386-21 Cuctembl kabenenpoBoZoB A opraHusauumn kabenbHoi npoBoaku. Yactb 21. [lononHu-
TenbHble Tpe6oBaHMA. CucTembl xecTkux kabenenposoaos (IEC 61386-21:2002)

HD 21.3 Kabenu ¢ nNOnMBUHWUMNXNOPUAHON M3OMsiLUEA Ha HOMUHaMNbHbIE HanpshkeHus Ao 450/750 B
BKMovuTenbHo. Yacts 3. Kabenn 6e3 obonoukun ans crauvoHapHoi npoknagku (IEC 60227-3:1993 ¢ uame-
HEHUAMM)

HD 22.4 Kabenu Ha HoMMHanbHble HanpsbkeHus 4o 450/750 B BKIOYMTENbHO CO CLUMTON U3ONALWENA.
Yactb 4. XXunbl v rubkue kabenu

HD 603.3 PacnpegenutenbHble kabenu Ha HoMuHanbHble HanpstkeHusa 0,6/1 kB. Yactb 3. Kabenu ¢
NMONMBUHUMXIOPUAHON U30ONALMENA HEapPMUPOBAHHbLIE

HD 604.5 Cunosble kabernu Ha HanpsbkeHusi 0,6/1 kB B cneunansHOM noxapofe3onacHOM UCNOMHEHUN
Ons NpUMeHeHus1 Ha aneKkTpocTaHuusx. Yactb 5. Kabenu ¢ MeaHbIMU Mnu anioMMHUEBLIMU NPOBOAHUKaMU,
C MeTannu4eckuM noKpbiTUeM (3KpaHoM) unm 6e3 Hero.

3 TepMUHbLI U onpeaeneHusi

Ons npuMeHeHWA B HacTOSILLEM €BPOMNEWCKOM CTaHAapTe UCMoNb30BaHbl TEPMUHLI U onpeaeneHus,
npvBeaeHHble B EN 1363-1:1999 u EN ISO 13943:2000, a Taioke crnefylolme TEPMUHLI U onpeaeneHust:

3.1 nyctas npoxopka (blank penetration seal): OTBepcTue B pasgenuTenbHOM anemeHTe, YNNOTHEeH-
HOE UNK 3aKpbiToe Npoxoakon 6e3 pa3MeLLeHnsi B HEM NMPOXOAHBIX KOMMYHUKALWIA.

3.2 kabenbHana kopobka (cable box): Obonouka ¢ BCyYMBAIOWMMUCS NMPU HArpeBaHUM BKNaAbILLAMM,
obpasyllias kaHarn, He JonyckaroLas NpoxoXaeHUs NPoAyKTOB ropeHus!.

3.3 coctraBHOM Kapkac (combination frame): Heckonbko (aBa unu Gonee) oTAenbHbIX Kapkacos, CO-
©[IMHEHHbIX B OOHO YCTPOMUCTBO.

3.4 kabenenpoBoga (conduit): MeTannuyeckuii UMK NNAacTMacCoBbIA KOXyX, NpeAHasHaYeHHbLIA ana pas-
MeLlLleHUs1 B Hem Kkabenen.

MpumevaHne — OBbIMHO kabenenpoBoA UMeeT Kpyrioe Mnu oBanbHoe cedeHue. CM. Takke TepMUH «kaGenbHbli
xenob».

3.5 rmbkaa koHcTpykuus (flexible construction): lopusoHTanbHas unu BepTUkanbHaA onopHas KOHCT-
PYKLMS, COCTOALLAA U3 CToeK unu 6anok, BKIiouas obMLO0BKY WM M3onsLumio.

3.6 mopynbHaa cucrema (modular system): Kapkac 3agaHHoro pasmepa, B KOTOpPOM pasmelualoTcs
anacToMepHble 6rokn-BkNaabilLmn, CKMMaemble BOKPYr KOMMYHUKaLUA.

3.7 HeakpaHupOBaHHbIW kabenb (npoBoa) [non-sheathed cable (wire)]: O6bIMHO OQHOXWUNbLHBIA Ka-
6enb TONbKO C OJHUM CIOEeM NOKPbITUA.

3.8 npoxop (penetration): OTBepcTME B pasgenuTenbLHOM 3NEeMeHTE OIS NPOXOXAESHUA OOHOW UMK He-
CKOMNbKUX KOMMYHVKaLWIA.

3.9 npoxopka (penetration seal): Uspenue unu c6opHas KOHCTPYKLUSA, NpeaHasHayeHHble Ansi npoxoaa
anekTpuyeckux kabenei (kabenbHbIX NMHUIA) Yepe3 orpaxaaloLume KOHCTPYKUMM (CTEHbI, Neperopoaku U rne-
peKpbITUA) U BKNioyalowme B ce6s 3aaenodHbie martepuanbl U (MUnu) c60pHbIe aNeMeHTHI, 3aknaaHble AeTa-
nu (Tpybbl, kopoba, noaAoHbLI U TOMY NOAOGHbIE u3nenus).

3.10 npoxonka kpynHan (penetration seal — large): Mpoxoaka Gonbluoro pasmepa (ouamertpa), B KOTO-
POi1 He MOXeT paameLLaTbCs CTaHAapTHaA KOHGUrypauus, npuBeaeHHas Ha pucyHkax A.1 nnm A.3B.

3.11 npoxoaxa manan (penetration seal — small): Mpoxoaka nnowaapio He Gonee 0,07 M, T. €. AMamMeTpoM
0o 300 MM, unu NpsIMOYronbHasA NPOXOAKa 9KBUBANEHTHOrO pasmepa ¢ COOTHOLUGHUEM ANUHBI K LWMPUHE
25:1.

3.12 ycipoiictBo 3aKkpbiTua TPY6 (pipe closure device): Pearvpyioliee yCTpOMCTBO C USMEHSIOLIUMCA
pa3mepoM, obecrieumBaroLlee YnnoTHeHWe TpyGHbIX NPOXOAOB, BKMOHYasi TPYOHYIO M30NALUIO.

3.13 TpybHan msonsauma (pipe insulation): CesizaHHble ¢ TPyOHOW M3onsiLMen MaTepuanbl, UCNoNb3yeMble
AN pasnuuHbIX Lenei (B 4aHHOM AOKYMeHTe npuseaeHs! B Tabnuue 1).

3.14 xommyHuKauus (service): Kabenb, kabenenposog, Tpy6a (c usonsiumeii unu 6es Hee), kaGenbHblit
ernob unu apyras aHaroruyHas cuctema.

3.15 onopHble KOHCTPYKUMM KOMMYHMKaUMK (service support construction): MexaHnyeckue onopbl B
BUAE 3aKMMOB, MonepeyHbix pebep, NoaBecoK, CTyneH4aTbiX peek, NOAAOHOB M APYrX KOHCTPYKUWMA, Hecy-
LLMX Harpy3Ky, CO3aBaeMyio NPOXoAHbIMA KOMMYHUKALMAMMU.

3.16 akpaHupoBaHHLIH kabenn (sheathed cable): OaHOXMNBHBIA MU MHOTOXMNBHBIV kKabenb ¢ oTaens-
HBIMU NOKPLITUSIMUA XXWUIN U AONONMHUTENbHLIM 3ALLUTHBIM NOKPLITUEM KOHCTPYKLUW.
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3.17 eguHbIi Kapkac (single frame): KBagpaTHbIin unu NpsAMOYronbHbIi Kapkac ¢ 3apaHee 3a/jaHHbIMK
pa3aMepamMu CTOPOH, NpeaHa3Ha4YeHHbIN AN pasMeLLeHUst ModynbHON NpoXoaKku (CM. pUCYHOK 1).

3.18 moaynb (eauHbin) [(single) module]: Briok, B KOTOPOM MNPOXOAHLIE KOMMYHUKALMU pasnuyHbIX
pa3mepoB 1 hOpM MCMOIbL3YOTCA B AUHOM Kapkace (oTBepcTum).

MpumevaHue — EAnHLIN MOAYNb NPUMEHAETCA AN YNNOTHEHHOrO pa3MeLLieHUs BOKPYr MPOXOAHLIX KOMMYHUKaLWMA

pa3nuyHbIX paamepoB 1 OpM MnV B BUAE MyCTON NPOXoaku (CM. pucyHok 1).

3.19 equHoe oTBepcTMe (single opening): YacTb mMogynbHOW cUcTeMbl BHYTPU €OMHOIO Kapkaca Wnu
BHYTPM K2XKOOrO M3 eAuHbIX kapkacoB, 06pa3ytoLLmX cocTaBHOM Kapkac (CM. pUcyHoK 1).

Ta6nuua 1 — OnpenenexHue TpySHoM usonauum (3.13)
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MpuMeuaHne — B 3aBUCUMOCTH OT Knaccuukauuu U3onsUMKM (MPY 6e OTHEBOM BO3AEACTBUM) UZONALUS MOXET
npeacTasnsTs coboit NpoxoaKy, Y4acTb NMPOXOAKM UMW [OMOMNHUTENbHLIe CPEeAICTBa YNNOTHEHUS (He nokasaHbl Ha
3TUX PUCYHKaX). [lononHuTeNbHbIe CBeAEeHUs CM. B NpunoxeHun H.

0O603HaveHus:

SneMeHT CTPOUTENbHOM KOHCTPYKLIMK

D Tpy6a

5] Tpy6Has usonsuus (Tennosasl, akycrmyeckas U T. A.)

s
P

Usonsauus, pencT BYIOLLAA KaK Nnpoxoaka unm oGpaaylomaﬂ YacTb NPOXoAKU
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3.20 ctaHaapTHan onopHas KOoHCcTpykuusa (standard supporting construction): KoHeTpyKLus, Mcnonb-
3yeMasi B ka4ecTBe onopsbl Ans obecrneveHnsi orHECTOMKOCTU NMPOXOAKY.

3.21 ucnbiTaTenbHbIi obpa3sey (test specimen): KoHcTpykuust Anst ucnbiTaHUi, COCTOSILLAA U3 Npo-
XOOHbIX KOMMYHMKaLWiA (OQHON UM HeCcKONbKWUX), MPOXOAKW, MaTepuarnoB UK YCTPOWCTB BMECTe C orop-
HbIMU KOHCTPYKLIMSIMM KOMMYHUKaLMIA, CNpoekTupoBaHHas TakuM obpasoM, 4Tobbl nopgaepxusaTh Liernoct-
HOCTb U TENNOU30NMPYIOLLYI0 CNOCOGHOCTb pas3fenuTenbHOro afieMeHTa BoO BpPeMsi OTHEBOTO UCTIbITaHUS.

3.22 xabenbHbINA xenob (trunking): Metannuueckas wnu nnactmaccosas obonouka, npegHasHavyeHHan
Ans pasMeLlleHus kabenewn.

MpumeuaHne — OBbLIMHO kabenbHbIA xenob nmeet KsagpaTHOE UMK NPAMOYronbHOE ceveHue. CM. Takke TepMuH

«kabenenposog».

3.23 BonHoBoA (waveguide): Kpyrnas, annuntuyeckas wunm npsMOYronbHas meTannuyeckas Tpyba,
unu Tpybka, unu ysen u3 Tpyb (Tpybok), Mo KOTOPbIM PacnpoCTPaHSAIOTCA 3NEeKTPOMarHUTHbIE BOMHbLI B MUK-
POBOITHOBOM U PaAMO4aCTOTHOM Auanas3oHax.

4 O6opynoBaHue Ans UCMbITaHUIA

Cwm. EN 1363-1, B ymecTHbIX cnyyasx — EN 1363-2.

5 YcnoBua ucnbiTaHM

5.1 TemnepaTypHbIA pPeXuMm

TeMnepaTypHbIi PEXUM B nevv OOIMKEH COOTBeTCTBOBaTh TpeGoaHusim EN 1363-1 unu B ymMeCTHbIx
cnyqasx EN 1363-2.

5.2 [laBneHue

5.2.1 laBneHve oomkHO cooTBeTcTBOBaTb EN 1363-1, ¢ cobniogeHuem cneaytowmx TpeboBaHuiA.

5.2.2 B BepxHel TOUKE CamMOi BEPXHEN NPOXOaKN B BEPTUKAINIbHOW ONMOPHON KOHCTPYKLUK AOIMKHO NOA-
AepxuBaTbcs AasrieHue He Huxe 20 Ma. KoMMmyHWKaLum AomkHBLI pacrnonaratbesi B obnacrtu, rae nonoxu-
TenbHoe AasrieHue npesbiwaet 10 Ma, T. e. Ha ypoBHe 1 200 MM HWXe NMIOCKOCTH, rAe NMoanepXKuBaeTcs
naeneHve 20 Ma (B HWKHEN ToYKe Camoi HWKHEe KOMMYHUKaLMM HeoGXxoaumo noaaepXxueaTtb naBneHue He
Hwke 10 lMa, kak NokasaHo Ha pUCYHKe 2).

MpumeuaHue — MpeanonaraeTcs, YTO Ha ypoBHe NpumepHO 1 200 MM HWKe NNOCKOCTH, rAe NOAAePXKUBaAeTCA AaB-

neHue 20 MNa B coOTBETCTBUM C rPaAVEeHTOM AaBrieHus1, npuBeaeHHLIM B EN 1363-1, 6ynet nopaepxusatbcs Aas-

nexuve 10 MNa.

5.2.3 [Ins nycToi npoxoaku B BEpTUKarbHOW ONOPHOA KOHCTPYKLMW B BEPXHEH TOYKe NPOXOAKUA AOMKHO
noaaepXvBathes naBneHve He HWxke 20 Ma.

5.2.4 [Insl ropn3oHTanbHbIX ONOPHBLIX KOHCTPYKLUUA B FOPU3OHTaINbHOW MITOCKOCTH, PacnonoOXeHHON Ha
(100 £ 10) MM HKe HUXKHE CTOPOHLI OMOPHON KOHCTPYKLMK, TpebyeTcsi noanepXuears HOMUMHarNbHOE faB-
neHue 20 Ma.

6 UcneiTaTenbHLI oGpa3sew

6.1 Paamepbl 1 paccTosHmsA

I'Ipoxo,q 1 npoxoaka AoMmKHbl UMEeTb NMPOEKTHbIE pa3Mepbl. PaccTtosiHue Mexay nepumeTpoM NPpoOxXoaku U
BHYTPEHHUMU MOBEPXHOCTSIMU NEYU JOIMKHO COCTaBNAThL B Nio6oi Touke He MeHee 200 MMm.

Ecnv B 0aHy UcnbiTaTeNbHYIO KOHCTPYKLUIO BKMKOYAETCS HECKOMBLKO UCTbITAaTeNbHbLIX 06pa3sLoB, TO MU-
HUManbHOe pacCTosHWue Mexagy cCoceJHMMU NpoxoAKkaMn OOIMKHO COCTaBnATb HE MeHee 200 MM, 3a UCKNIo-
YeHVeM cny4yaes, Koria MeHbllee paccTosiHue He okasbiBaeT OTpULLATENbBHOIO BIIUSIHUS Ha XapakTepUCTUKU
OrHECTONKOCTH. Ka)KJJ,aFl npoxodKa AoMKHa OoueHUBaTbCA OTAEeNbHO, NpU yCrnoBUKU, YTO ANA OLeHUBaeMoro
npoxoAa B TeYEeHWEe BCEero BpEMeHU NpoBefeHUs UCMbITaHWIn NoAAepXMBaNuUCh CTaHAapTHbIE YCNOBUA UC-
MbITaHUNA.
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6.2 KonnyecTBO McnbITaTeNnbHbIX 06pa3uoB

Cwm. EN 1363-1.

[N ropusoHTanbHbLIX pasgenuTenbHbIX aeMeHToB TpeByeTcs TONbKO OAUH UCNLITaTeNbHLIN o6pasel, C
BO3AefCTBMEM OrHs cHuay. Ecnu npoxoaky npegnonaraeTcs UCNonb30BaTh Kak Ans ropU3oHTarnbHbLIX nepe-
KPbITWiA, TaK U ANs CTEH, TO UCTbITaHUS HEOGXOAMMO BLINOMHATL KaK B BEPTUKaNbHOM, Tak U B ropu3oHTasb-
HOM MOMOXEHUM.

6.3 NMpoekTupoBaHue

6.3.1 O6wime cBegeHnnA

WcneiTaTenbHbii 06pasel; MoXeT 6biTb OAHUM U3 CneayoLWuX:

a) obpasel, NOMHOCTLIO NPEACTaBNAOWMA KOMMYHUKALMIO U NPOXOAKY, UCMONb3yeMble Ha MpaKTuKe,
BKMtoYas Bce 0CO6EHHOCTU Ans AaHHON KOHCTPYKLMK;

b) craHpapTHas koHdUrypauus, KoTopas npeanonaraeTcA COOTBETCTBYHOLLEN LUMPOKOMY Auanas3oHy
NPaKTUYECKMX KOHCTPYKLMIA.

CraHaapTHbIe KOHUrypaLmm, a Takke pekoMeHAaLuUm no NpoeKTMpPOBaHUIO UCTbITaTenbHbIX 06pa3uos
1 NOATOTOBKE UCMLITaHUIA CM. B CriedyloLumMx pas3genax:

1) onopHbIe KOHCTPYKuMK: 7.2.2;

2) KpynHble kabenbHbie NPOXOAKM: NpUNoxeHue A;

3) Mankle npoxoaku: npunoxeHue B;

4) MoaynbHble cuCTeMbl U KabenbHble kopobku: npunoxexue C;

5) WuHbI: npunoxeHue D;

6) Tpy6Hble npoxoaku: npunoxexue E;

7) NPOXOAKM ANsl CMeLlaHHbIX MPOXOA0B: Npunoxexue F;

8) kpuTHdeckue Tpybbl u kabenu: npunoxexue G.

6.3.2 NpoxoaHble KOMMYHUKaLUK

B HacTosiLeM cTaHaapTe NPUMEHSeTCA crieayiollas Knaccutukaums ucrbiTatensHeIX 06pasLos:

a) Tpy6bl u kaGenenposogbl knacca A1 (cornacHo EN 13501-1) ¢ TemnepaTtypoin nnaBneHust unu pas-
noxeHus cabilwe 1 000 °C (Hanpumep, cTanb, YyryH, Meab, MegHble Crinasbl, HUKeNEBbIe CMnasbl), U30NU-
pOBaHHbLIE UMW HEU3ONUPOBaHHbIE (Aanee — MeTannuyeckue Tpybbl). B 3Ty rpynny BKNIOYAIOTCA Bbilleyka-
3aHHble TpyObl C NOKPLITUEM, Obecne4mMBaloLmMM Krnaccuthukauumio B Lenom He Hwke A2 (cormacHo EN 13501-1);

b) kabenbHble xenoba knacca A1 (cornacHo EN 13501-1) ¢ TemnepaTypoil NNaBneHusa unu pasnoxe-
Hus cebiwe 1 000 °C (HanpuMep, cTanb, YyryH, Mefb, MeHbIe CaBbl, HUKENEBbIE CnnaBbl), MU30NUPOBaH-
Hble UMK HeU30nMMpoBaHHble (Aanee — MeTannuuyeckue kabenbHole Xxeno6a). B aTy rpynny Bkno4aloTCcA Bbl-
LeykasaHHble xenoba ¢ nokpbiTueM, obecneuuBalolMM Knaccudmkaumio B LIeNoM He Hwke A2 (cornacHo
EN 13501-1);

c) Tpy6bl, KabenbHble xenoba u kaGenenposoapbl knacca A1 unu A2 (cornacto EN 13501-1) ¢ Temne-
paTypoit nnaBneHust Unu pasnoxeHusi He Boiwe 1 000 °C (Hanpumep, CBUHEL, anioMUHUA, anioMUHUEBbIE
cnnasbi), NOABEPKEHHbIE PUCKY M3NOMa (CTEKIO, BONIOKHUCTbLIA LIEMEHT), U30NUPOBaHHbIE UMW HEU3ONMpPO-
BaHHble;

d) Tpy6bl, He cooTBeTcTBYIOWME knaccam A1 unu A2 cornacHo EN 13501-1 (HanpumMep, U3roTOBNEHHbIE
U3 TePMONMACTUYHbIX UNM TEPMOPEaKTUBHLIX MATepuarnos), BKNOYAas HEOAHOPOAHLIe maTtepuanbl (Hanpu-
Mep, NNnacTMaccoBbie TPyObl, YNPOYHEHHbIE CTEKITOBOYIOKHOM, Unu TPyGbl U3 CNOUCTLIX Marepuarnos), U3o-
SIMPOBaHHbIe UM HEU3ONUPOBaHHLIE (Aanee — NNacTMaccoBble TPYOb!);

e) kabenbHble xenoba M kabGenenposoAbl, He cooTBETCTBYOWME knaccam A1 wnu A2 cormacHo
EN 13501-1 (Hanpumep, U3rOTOBMNEHHbIE U3 TEPMONMIACTUYHBIX UNKU TePMOPEeaKTUBHLIX MaTepuaros), BKIio-
YasA HeoaHOpoAHble MarTepuaribl, M30NUPOBaHHbIE UNM HEU3ONMPOBaHHble (Janee — nnacTMaccoBble Ka-
6enbHble xenoba u nnacTtmaccoBbie kabenenpoBoabl).

6.3.3 Bugbl onop Anst NpoxoaHbIX KOMMYHUKaLUA

6.3.3.1 O6wume ceeneHun

Buabl onop Ansi KOMMYHUKALWIA:

a) 6e3 onopbl;

b) cTaHpapTHas KOHCTpYKUMs onopbl (CM. pucyHku A.2, A.3A, A.3B, A4, A.5, A6, A.8, E.10);

¢) nonHoMacwTabHoe COOTBETCTBUE pearnbHbIX YCMOBUA. [N uMUTaLMn TakuX yCnoBuin MOXeT npuna-
raTbCsi Harpys3ka.
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[na kaxaoro Buga onop B NPOTOKONE UCNbITaHUIA AOMMKEH GbiTb NONHOCTLIO onucaH cnocob aencTeus
onopbl (ecnu oHa ecTb).

6.3.3.2 CtangapTHas KOHCTPYKLUUA ONOPbl ANA KOMMYHUKaLUA

BepTukanbHble MCnbITaTenbHbie 06pasubl CTaHAAPTHON KOHCTPYKUMM Onopbl Anst kabeneil [OMKHLI
BKMIOYaTh cTanbHble H-06pasHblie CToikU, CTanbHbIe KPOHLUTENHbI, CTanbHON CTepXeHb, CTanbHble NecTHU-
Ubl M noanoHsl (CM. pucyHku A.2, A4, A.6), a ropusoHTanbHble UCNbITaTeNbHble 06pa3Lbl — CTanbHON yro-
NoK, cTanbHbie KaHarbl U cTanbHbie NecTHULBI (CM. pucyHkn A.3A, A.3B, A.5). Ha kaxxaoi noBepxHOCTU MO~
XKET UCMONb30BaTLCH OfHA rOpPU3OHTanbHas onopa (20-Mm CTanbHOWM CTepXeHb) Uy napa Takux ornop.

[ns H-o6pasHbIX CTOeK, CTallbHbLIX KPOHLTEAHOB, CTasbHbIX YFONKOB U CTallbHbIX KaHaNoB MOTyT npu-
MEHSITLCA anbTepHaTUBHLIE KOHCTPYKUMKM (CM. pucyHok A.8 — onopbl Ans kabenei, pucyHok E.10 — onopbl
Ans Tpy6).

Mpu ycraHOBKe cTarnbHbLIX NIeCTHUL, cneayet usberatb pasmeLeHUs CTyNeHbKM BHYTPU NPOXOAKY.

Ecnn ans kabenbHbIX NEecTHUL, UNU NOAAOHOB MCNOMb3YIOTCA Apyrue Martepuarbi, Hanpumep nnact-
macca, anioMWHuWiA, cTarnb ¢ OpraHUYeCKUMU NOKPLITUAMMW, COOTBETCTBYIOLWMUE OfHOMY U3 KraccoB oT B no E
(cormacHo craHpapty EN 13501-1), T0 ANA HUX, B AOMNOMHEHWE K UCMbITAHUSIM AN CTaHAAPTHLIX NECTHUL,
WNn1 NOAAOHOB, AOMMKHBI BLINONHATLCA UCNBITAHUSA, YKa3aHHbIe B NPUNOXeHUM A, C UCNONb3OBaHMEM kabe-
new u3 kabenbHOro NopAoHa 1, Kak NokasaHo Ha pucyHke A.1.

CranpaprHas onopa anst Tpy6 gomkHa npeactaensTe co6oM CUCTEMY Ha OCHOBE MOANOPKM MU KaHana
CO CTanbHO! NONOCOoN UMK TPYGHLIMU KONbLIaMU, YCTAHOBNEHHBIMU Ha KaHane UMKu CBUCAIOLLUMU C Hero (CM.
pucyHok E.10). Takasi cuctema nossonsiet usbexarb ABWKEHUN B MIOCKOCTU OMOPHOW KOHCTPYKLIUMU U nep-
NeHAUKYnsIpHO ei.

InsA rubKUX KOHCTPYKLIMIA NEPEeKpbITUI KOHCTPYKLMA ONOPbl KOMMYHUKALWMK [OSDKHA GbiTb HE3aBUCUMONA
OT OMOPHLIX KOHCTPYKUMIA, 4TOBbl o6ecnevynTb BO3MOXHOCTb ABWKEHUS! KOMMYHMKaUMiA HE3aBUCUMO OT
OMOPHBIX KOHCTPYKLIMA.

6.3.4 KoHdpurypauus KoHLa TpyObl

Ecnu Tpebyetcs BbINONHUTL UCNbITaHUe TPYG, TO KOHUrypauum koHUOB TpyD cneayert BbiGupath U3
Tabnuubl 2 B 3aBUCMMOCTH OT Xapakrepa matepuana Tpy6bl u TpeGyemoin 06nactu npumeHeHus:.

Tpy6bl 3aneyaTLIBalOTCA NyTEM 3aKpbITUS UX KOHLOB; AnNsi 3TOro B koHel Tpy6bl BCTABMSIETCA AUCK U3
MUHeparnbHOW BaTbl, 3aKpernssieMblii COOTBETCTBYIOLUMMU KNesiLiMMW MaTepuarnamu (Hanpumep, CUNMKaToM
HaTpus). [JlononHUTenbHbLIe cBeaeHUsi cM. B npunoxeHun H. Ecnu ucnbiTbiBaloTcs BepTukanbHble Tpybbl, TO
MUHeparnbHyto BaTy Heo6XxoAV¥Mo [ONONHUTENBHO 3aKpennATb MexaHuyecku. MeTannuuyeckue Tpyobl MOXHO
3anevaTbiBaTh, 3aKpennss AMCK UNK KPbILLKY Ha KOHLe TpyObl; Npu 3TOM TeMnepaTypa nnasneHus u pasno-
XEHWUA Y MaTepuana KpbILLK1 gomkHa BbiTb He Hike, YeM y Tpybbl. NnacTtMaccoBblie Tpy6bl, NNacTmaccoBble
kabernenpoBoAbl U nractmMaccoBble kabenbHbie xenoba MoXHO 3aneyaTbiBaTh NMAacTMacCOBOM KPLILLIKOMA.

Tabnuua 2 — Kondurypaums koHua Tpy6Gbi

Ycrnosus ucnbiTaHusA Kondpmrypaums koHua Tpyoe!
BHyTpU neuu BHe neuu
Uiu Heaane4yataHHbli (U) HesaneyaTtaHHbii (U)
ciu 3anevartaHHblii (C) HesaneyaTtaHHbii (U)
u/iC HesanevyaTaHHbii (U) 3anevaTtaHHbii (C)
C/C 3anevartaHHblii (C) 3anevaTtaHHbiin (C)

Mpu namepeHumn pacxofa rasoB Heo6xoaumo cobniopaTs creaylowme npaBuna;

1) He Bonee yeTbipex Tpy6 B npegenax +20 % ot cpegHero (nogpobHee cM. B H.4.2.3), pacnonoxeH-
Hble Ha O4HOM YPOBHE B FOPU3OHTasIbHOW NIOCKOCTH, MOAKIIOMAIOTCA K OfHOM ynasnusatowei Tpy6e, naro-
TOBNEHHOW M3 hanbLoBaHHOW CnMparbHO-LLOBHOM MeTannMyeckon Tpybbl anametpom 100 MMm. Ons noga-
KknoveHus Tpy6 K ynasnvBaroLLeit Tpy6e Mcnonb3yloTcsi COOTBETCTBYIOLLME BTYIKU;

2) anvHa ynaenueatiollei Tpybsl cHapyxu nevu gomkHa coctaensitb (1,5 + 0,1) m (nogpo6Hee cm. B
H.4.2.3).

CxeMa usmepeHusi pacxoaa rasos v KOHuUrypaums koHua Tpyobl paccmaTpuBaloTcsi B npunoxeHum E.

6.3.5 KoHdurypauus KoHua kabens

HarpeBaeMble KOHLbI kaGernsa QOMKHBI OCTaBaTbCs HeaaneuyaTtaHHbIMU. Kabenu, BbicTynatowme U3 He-
o6orpeBaeMoil CTOPOHbI OMOPHOI KOHCTPYKLMM, AOMKHbI BbiTh 3anevaraHbl, HanpuMep, NPY NOMOLUM aKpu-
NOBOro repMeTHKa, YTo6bl UCKITIOUUTE MPOPLIB rOPSAYMX rasos.
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6.3.6 Mycran npoxopka

Ecnu TpebyeTtca ycTaHoBKa NMycToi MPOXOAKM, TO ee cneayeT BKNIOYUTL B OMOPHYIO KOHCTPYKLUIO. YTo-
661 0obecneunTb MakCMMarnbHO LUMPOKYIO 0bBrnacTe NPUMEHEHWs, cneayeT WUCNbITbIBaTb MPOXOAKY MaKCu-
ManbHOro pasmepa.

6.3.7 Nocnepyiowee no6aBneHnelypganeHne KOMMYHUKaLWA

Ecnu npu npoeBeaeHun ucnbiTaHuid TpebyeTcA onpepenuTb BAusHWe [o6aBneHUs AONONHUTENbHBIX
KOMMYHUKaLWA UNW M3MEHEHUS KONU4ecTBa U/MNnu Tuna KOMMYHUKaUUiA, NPOXOAALLMX Yepe3 NMPOXOAKyY, TO
nocne ycTaHOBKA NPOXOAKM B COOTBETCTBYIOLLYIO ONOPHYIO KOHCTPYKLMIO crieayeT AaTh el 3atBepaeThb. Mo-
cne aToro crieayeT BLINOMHUTL Bce TpebyeMble U3MeHeHUs KOMMYHUKaLWIA U NPOXOAKK, KOTopble Heobxo-
WUMO OLIeHUTb. 3aTeM BbINONHUTL NOArOTOBKY UCTILITATENbLHOM KOHCTPYKLMWA COrNacHo pasaeny 8.

Bce peiicTBus, cBsi3aHHbIe ¢ AoGaBNeHNeM Unu yaaneHmeM KOMMYHUKaUWA, A0MKHbI GbiTb NONHOCTLIO
onucaHbl B npoTokone UCMbITAHUNA.

6.4 KonctpymposaHue
WcnuiTaTensHbli 06pasel A0mKeH ObiTb CKOHCTpyupoBaH cornacHo EN 1363-1.

6.5 NpoBepka
MpoBepka ucnbitTatenbHbIX 06pa3LoB BbinonHseTca cornacHo EN 1363-1.

7 YcTaHOBKa MCNbITaTeNbLHOro obpasya

7.1 O6wwiue cBeaeHun

WcnbiTatenbHblii 06pasel, cnegyeT MOHTMPOBaTh Takum 0B6pa3oM, UTobbl ero yctaHoBka COOTBETCTBO-
Bana TexHu4eckon AokymeHTaumm. Heobxoammo naberatb kakux-nubo MCKYCCTBEHHbLIX OMNop Ans KOMMYHU-
KaLuui, HanpuMep B Criy4ae Mx NpoBUCaAHMA BO BPEMS UCTILITAHWA.

7.2 OnopHble KOHCTPYKLUKU

7.2.1 O6wue cBegeHUnA

OnopHas KOHCTPYKUMA MOXeT BbiTb craHaapTHoR (7.2.2) unu cneumanuavposaHHon. B nocneagHem chiy-
Yae 0bnacTb HeNOCPEACTBEHHOTO NPUMEHEHMUS TAaKON KOHCTPYKLIMN OKa3biBAETCA OrpaHUYeHHoM (cM. 13.2).

7.2.2 CTaHAapTHbLIe ONOPHbIe KOHCTPYKLMM
7.2.2.1 KOHCTPYKUMM CTEH
7.2.2.1.1 KOHCTPYKLMM XKECTKUX CTEH

CraHaapTHble OMOpHbIe KOHCTPYKLMW ANA pasfesiuTenbHbIX 3NeMeHToB, npefcTaBnsiowmx coboit
XEeCTKUe CTeHbl, U3roToBMeHHLIe U3 NAUT nopuctoro 6eToHa, nerkoro 6eToHa unu Tsbkenoro 6etoHa. Ton-
LLMHAa OMOpHLIX KOHCTPYKLUUIA AOmMKHa cooTBeTCTBOBaTh Tpebyemoli knaccucdukaumm no orHecToikocTu; ans
KOHCTPYKLMIA U3 nerkoro u Tskenoro 6eToHa TonwwuHa onpegenserca no Tabnuuam s EN 1992-1-2, pna
KOHCTPYKLMI U3 nopucroro 6eToHa aBToknasHoOro teepaeHus — no EN 1996-1-2.

7.2.2.1.2 KOHCTpPYKUMM rMBKMX CTEH

CraHaapTHbIe OrnopHble KOHCTPYKLuM rpoekTupytoTcs cornacHo EN 1363-1, ¢ cobniogeHuem cnepyio-
wux TpeGoBaHuit:

1) paamep ONOPHOW KOHCTPYKUMU JoMmkeH ObiTb He MeHee 3 M B BbICOTY U He MeHee 1,20 M B LUMPUHY.
MMbkas cTeHa fommKHa BKNOYaThL MO MEHbLLEA Mepe OQHO BEPTUKANbHOe CoeAuHEHNEe MeXay NMTamu;

2) cteHa gomkHa 6bITb 3aLlUemMeHa ToNbKO NO BEPXHEMY U HWKHEMY Kpalio;

3) KONM4YecTBO 1 TOMNLYMHA MNCOBLIX NNUT oNpeaensoTcs no Tabnuue 3;

4) cnepyeT UCNoOnNb30BaTb KOHCTPYKLMIO, BKITOYAIOLLYIO M3OMALMIO U3 MUHEparibHOW BaTbi, COOTBETCT-
Byrowen knaccucpukauum A1 mnu A2 cornacHo EN 13501-1. ins tpebyemoir orHectoitkoctn Ao 60 MuH
MNOTHOCTL U3ONMALMM AOMKHA COCTABNATL (45 + 15) kr/M®, Ansi TpeGyeMoil OrHECTOHKOCTM CBbiILLE 60 MUH —
(100 £ 15) kr/m>. TonwmHa AOMmKHa BbiTb TaKOi, YTOBHI OCTAIOLLMIACS 3a30p Mexay NNUTON U U3onsAUMen He
npesbiwan 15 mMm;

5) npu onpeaeneHUn OrHeCTOMKOCTM NPOXOAKW, NPU KOTOPOW He TpebyeTca 3aknioueHue OTBEepCTUsl B
Kapkac, MOXHO MPUMeHsTb rMBKyI0 CTeHy ¢ U3onsIUMeN, rae usonsiuua AoskHa ObiTb yaaneHa BOKpYr npo-
XOAKW Ha rny6uHy He meHee 100 MM, HO nNpu 3TOM He MeHee 100 MM 130NsILUU OCTaBNEHO BAOIb CTOEK;

6) cTanbHble CTOWKM pasnUYHON WMPUHBLI MOTYT UCMONL30BAaTLCA ANA pasMeLLeHUs KOHCTPYKLIMIA TMBKuX
CTEH, yKa3aHHbIX B Tabnuue 3;
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7) cnepyer, 4yTobbl H-06pasHble CTOKM, NOKa3aHHbIe Ha pucyHke A.6, He orpaHU4MBany ABMXKEHUE KOH-
CTPYKLMM rMBKOIA CTeHbl NMpU UCMbITAHUAX Ha OrHecTohKocTb. PaccTtosiHue 100 MM MOXHO cyMTaTb JocTa-
TOYHBIM. PUKCALMUA HWKHEro Kpasi AorkHa ObiTb BbIMONHEHa C LiensMu, YTobbl NpesycMoTpeTb BO3MOX-
HOCTb YASIMHEHWUS U UCKINIOYNTL AedopmMaLuio;

8) ecnu gnsA cucteMbl NpoOXo4oK TpebyeTcs, YTOObl NONOCTL B ONOPHOIA CTEHE BOKpYr npoxoaa Gbina 3a-
KpblTa B COOTBETCTBUM CO crielidpurkaLmeir, NpefoCcTaBneHHON 3aKa34YMKOM UCTbITaHUS, TaKoil MOHTaX Ao-
nyckaeTcsi. PeaynbTaThl UCNbITAHWIA [OMKHBI OTPaXaTb MOHTAX UCNLITyeMOoro o6pasua.

Ta6nuua 3 — KOHCTPYKUMM CTaHAAPTHLIX FMBKUX CTEH

HomuHanbHas MuHumanbHas | TOMWWHA FMNCOBOW NIUTLI KonuuectBo cnoes lMpenen orHecTonkocTy,

obLas TonwmHa ¢, MM EN 520 (tun F), mm C Ka)KOo# CTOPOHbI MUWH
69-75 12,5 1 30
94 — 100 12,5 2 60
94 - 100 12,5 2 90
122 — 130 15 2 120

? B npuBeEHHbLIX BENMUYMHAX YYTEHbl PasfUYHbI® SHaYEeHUs LUIMPUHLI CTOEK, MMEIOLLMECS Ha eBPONeNcKOM CTpou-

TENbHOM PbIHKe.

7.2.2.2 KOHCTPYKUUM NepeKpbITUA

7.2.2.2.1 KOHCTPYKLMU XKECTKUX NepeKpbITUA

CraHpgapTHbIe OMOPHbIE KOHCTPYKUMU ANS pa3genuTenbHbIX SMeMEHTOB, NpeacTaBnsaowmx coboi xe-
CTKME MEPEKPbITUS, AOMKHbI M3roTaBNMMBATLCS M3 NMIAT NOPUCTOro GeToHa, nerkoro 6eToHa unu TsHXenoro
G6etoHa. TonwmHa OMOPHBLIX KOHCTPYKUWUA AOMKHa COOTBETCTBOBATL Tpebyemoi knaccudukaumm no orHe-
CTOVKOCTWU. [Nsi KOHCTPYKUMIA M3 MErkoro u Tsbkenoro 6etoHa TonwwmHa onpegensiercs no tabnuuam us
EN 1992-1-2, ansi KOHCTPYKUMiA M3 NnopucToro 6eToHa aBToknaBHoro TeepaeHust — no EN 1996-1-2.

7.2.2.2.2 Tnbkue nepekpbITA

Ons rubKkMx nepekpbITUiA, HanpMMep cTanbHbLIX 6anoYHbLIX NepekpbITUiA, MUHUMaNLHBIA pasmep OonopHoOW
KOHCTPYKUUM AOMKeH ObiTb He MeHee 4 M B nponeTte M 2 M B LUMPUWHY. [Ins AepeBsiHHbIX 6anoyHbix nepe-
KPbITUIA MUHUMAnNBHBIA PasMep OMOPHON KOHCTPYKUMM AOMKEH ObiTh He MeHee 3 M B nponete u 2 M B Wn-
PUHY.

7.3 YcTaHOBKa KOMMYHUKaLMi

KoMmyHUkauum criegyeT pasmellatb TakuM 06pa3oM, YToObl OHM BLICTyNanu He MeHee Yem Ha 500 MM
C Ka)X[0ol CTOPOHbI OMNOPHOM KOHCTPYKLUWMU, U3 KOTOPLIX HE MeHee 150 MM [OIDKHbI BbICTynaTh 3a KpanHue
Touku npoxoaku. Ecnu ucnonbayetcs Tpy6Has nsonsiuus CS u Cl (cM. 3.13), To u3onsiuus JoMmkHa pacnpo-
CTPaHATLCA A0 KOHLa TPyObl.

JoGoe nokpbITUE, 0OMOTKa UNK Apyras 3awuTa KOMMYHUKaumia (HanpuMep, nsonsuus LS u LI cornacHo
3.13) pomkHbI paccMaTpuBaTbCs Kak 4acTb MPOXOAKM.

Ona MeTannuMyeckux KOMMYHUKaLWA U MeTannMyeckux onop KOMMYHMKaLIMIA, NpOXoAawWmx Yyepes npo-
XOAKY, ANWHA He3aLUWULLEHHON YacTu KOMMYHUKaLIMK/ONOPbl KOMMYHUKALMK Ha CTOPOHE, He NOABEePXEeHHOW
OrHEeBOMY BO3JEWUCTBUIO, He AOMKHa npesbiwaTts 500 Mm.

Ons nnactMaccoBbix Tpy6 AnvHa Tpybbl HA CTOPOHE, He NoABEepPXKEHHOW OrHeBOMy BO3AEWCTBUIO, MO-
XeT 6bITb yBEeNMYeHa, YToObl y4HeCTb BO3MOXHOCTb CKONSEHUS BLIXOASILLUX Fra30B.

7.4 YcTaHOBKa NPOXOOKU
Mpoxoaky HeobxoayMMo ycTaHaBNMBaTL B COOTBETCTBUM C KOHCTPYKTOPCKOM AOKyMEHTaLMe U3roToBUTens.

7.5 Ucnonb3oBaHUe HeCKONbKUX NPOXOAOK B OAHOM UcNbITaTeNnbLHOM o6pa3le

Ecnun B cooTBeTcTBUM ¢ TpeboBaHusiMu paafena 6 B OfiHY OMOPHYI0 KOHCTPYKLMIO BCTPauBaeTcs He-
CKOSIbKO NMPOXOZOK, TO HEOBX0AMMO 0BECTeUnTh, YTOBLI MEXTY STUMU NPOXOAKAMM He GLINo B3auMoaenCTBUS.

8 NopgroToBka

MoparoToBka UCMbITaTE@NbHON KOHCTPYKLUUW BbiNonHsieTcs cornacHo EN 1363-1.
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9 Pa3meLueHune usmepuTtenbHbix NnpubopoB

9.1 TepmoanexkTpu4yeckue npeobpaszorarenu (TIM)

9.1.1 MNeunbie T3AMN (nnockue TII)

Mnockne TOI ucnonbaytotes cornacHo EN 1363-1. Tpebyetca no MeHblue mepe oaHa TII Ha kax-
nble 1,5 m? nnowyaau NoBepxXHOCTM UCNbITATENbLHOW KOHCTPYKLUW, NOABEPKEHHON OrHeBOMY BO3AEWCTBUIO.
O6uwwee konudectso T3l AOMKHO COCTaBNsSITb He MeHee 4. B BepTuKanbHbIX OMOPHbIX KOHCTPYKLUSIX NNo-
ckue T3 porkHbl ObiTe OPUEHTUPOBaHBI TakM 06pa3oM, 4To6bl cTopoHa «Ax» Obina HanpaeneHa kK 3agHel
CTeHKe neyn. B ropusoHTanbHbIX OMOPHbIX KOHCTPYKUMSIX cTopoHa «A» y TOI gorkHa ObiTb obpalleHa K
nony neyu.

B npouecce ucnbitaHuss TOIN He fomkHbI paamewlaTbes 6rivke 100 MM K Kakoin-nnbo YacT Npoxonku,
NMPOXOAHON KOMMYHUKaLMKU UK Kakoi-nnbo yactu neyu.

9.1.2 T3 gns NnOBEePXHOCTU, He NOABEPXEeHHble OrHEeBOMY BO3[6MCTBMIO
9.1.2.1 O6wme cBefeHURA

WamepeHue TemnepaTypbl NMOBEPXHOCTEW, HE MOABEPXKEHHbIX OrHEBOMY BO3AEHCTBUIO, BbINOSIHAETCA
npu nomoLum T3 cornacHo EN 1363-1. Mpu aToM AomkHbl cobniogatbes cneaytowme TpebosaHus.

HeobxoauMO M3rOTOBUTL WM3ONUPYIOLLYIO NPOKNAAKy U3 maTepuana Ha OCHOBE CUMUKATHOrO BOJIOKHA
(«6ymara 13 MuHepanbHOro BOMOKHa»). CpeaHsas TOnWUHa NpPOKNaziku AOMKHA COCTaBNATbL 2 MM, HOMU-
HanbHasi NoTHOCTL — oT 130 Ao 200 kr/M®, KnaccuduLmpyioLlas TeMneparypa aomkHa npesbiwatb 1 000 °C,
notepsi Npu BocrnyiameHeHun — MeHee 12 %. TennonpoBogHocTb npu 200 °C gomkHa coctaenate oT 0,050
o 0,065 Bt/(m-K). Opyrvue cBeaeHus cM. B H.5.1.

[nA HennoOCcKMX NOBEPXHOCTEN AUCK M/MNu Npoknaaky Heobxoavmo aecopMrpoBaTh B COOTBETCTBUN C
npocdunem nosepxHocTu. Ecnu nmeloTcs 3aTpyaHeHus ¢ dukcaumein CtaHaapTHOW NPOKNaaku, TO pasMep
NPOKMNaAKM MOXHO YMEHbLUUTb C ABYX CTOPOH; Npu 3ToM auck TOMN gomkeH GbiTb NOKPLIT.

Mosvummn pasmelyerus TOMN nokasaHbl HA pUCYHKax 3 u 4.

9.1.2.2 No3uuus A

Moanuma A pacnonaraeTcsi Ha NOBEPXHOCTM KOMMYHMKaLM CO CTOPOHbI, HE NOABEPXEHHON OrHeBOMY
BO3[e/CTBMIO, BbICTyNatoLen Ha 25 MM OT TOYKU, rae KOMMYHUKaLIUA BbIXOAUT U3 NPOXOAKU U nioboi umeto-
LLEerCs U3oNALMN UK NOKPLITUSA (CM. pUCyHOK 4). B aTom MecTe TpebyeTcsi BbINONHATL U3MEPEHUe ANs Ka-
XOOro Tuna u/unv pasMepa NpoxXoAHbiX KOMMYHUKaLUK, UMEIOLMXCA B AI@HHOM npoxoae. Ha kaxaon Bbi-
6paHHO KOMMYHUKaLUM AOMKHa pacnonaraTbCsl oaHa Tepmonapa Ha kaxabie 500 MM nepumeTpa KOMMY-
Hukauuu. [ins criyyasi, koraa npoxopka npeacraenseT co6oit CMOHTMPOBaAHHOE Ha MOBEPXHOCTU YCTPOMCTBO,
pasmelleHHOe Ha CTOPOHE, He NOoABEPXXEHHOW OrHEBOMY BO3AEMCTBUIO, pacronoxeHue TIl nokasaHo Ha
puCyHke 4.

Ecnun umeeTcsl HECKOMNBKO MMOTHO CKPYYEHHBLIX UMK CrpYNNMPOBaHHLIX KOMMYHUKaLIMA, TO Takoi Habop
crepyeT paccMaTpuBaTb Kak ofHy koMMyHukauuio. TOIN B ykasaHHbIX NO3ULUSIX AOIDKHBI 6biTb paBHOMEpHO
pacnpeferneHbl No NepuMeTpy KoMMyHukauuu. Ecnv KOMMyHUKaUMA NpOXOAMUT yepes NpOXOoAKy B BepTU-
KasnbHOI OMOPHOW KOHCTPYKUMK, To ogHa us T3l gomkHa GbiTb 3akpensnieHa Ha BepXHei NOBepXHOCTU KOM-
MyHMKaLWK.

Ecnu npoxoaxa pacrionaraeTcs B BEpPTUKaNbHON ONOPHOW KOHCTPYKLMM U B NMPOXOA, BKIIOYEHO HECKOIbKO
aHanorn4HbIX KOMMYHUKaLUA, TO ANs U3MepeHns TemnepaTtypbl cneayet Bbibupatb KOMMyHUKaLmio, 6nu-
Xanluylo K Bepxy npoxopa.

9.1.2.3 Moauuusa B

Moanums B pacnonaraetcs Ha NOBEPXHOCTU NPOXOAKU B Crneayiowwmux Mectax (CM. pucyHok 3):

1) N0 BO3MOXHOCTU — B 25 MM OT Ka)K4Oro TMna KOMMYHUKaLMK (U5 rpyrnbl KOMMyHUKaLUiA), Npy 3ToM
JomxHa 6bITb NpeycMoTpeHa Mo MeHbLUel Mepe ogHa Tl Ha Kaxable 500 MM nepMMeTpa KOMMYHUKaLMK;

2) ecnu 310 LenecoobpasHo — Ha paBHOM PacCTOAHUM OT NepvuMeTpa KOMMYHUKaLmMK K Kpalo npoxoaa,
rae aTo paccTosiHue onpejensieTcs kak MakcumarbHoe, UNu (eCni UMEeeTCsl HECKONbKO MPOXOAHBIX KOMMY-
HUKaLUiA) B HOMUHAmNbHOMW CpeaHei nosnummn obnactu, BU3yanbHO OLIeHUBAEMOI kaK KpyrnHeiLuas crinowHas
obnactb Npoxoaxu;

3) AN NPOXOAOK, PacnoNOXEHHbIX B BEPTUKANbHON OMOPHON KOHCTPYKLIMK, — HA NOBEPXHOCTU NMPOXOKY,
Ha paccTosiHMK 25 MM OT BepXHero kpasi, cMexHoro ¢ T3l nosuuuu E;

4) Ans nycTbiX NPOXOAOK — B LIEHTPE M B Kakux-nvbo AByX TOYKax AerneHusi Ha YeTbipe Yactu (CM. pucy-
HOK 3).
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9.1.2.4 Noanuun C

Mosvuma C pacnonaraeTcsi B CpeaHen TOUKe BEPXHEro aneMeHTa Kaxaoro onopHOro Kapkaca Ha nepu-
thepun npoxoaa Ha CTOPOHe, He NOABEPXKEHHOW OrHEBOMY BO3AEACTBMIO (CM. pucyHOK 3). [iriA npoxoaok B
BEePTUKaNbHbLIX OMOPHBLIX KOHCTPYKLIUAX 8TO M3MEPEHUe BhIMOMHAETCS B BEPXHEA Touke npoxoaa.

9.1.2.5 Noauuus D

Moavums D pacnonaraeTcsi Ha MOBEPXHOCTU KaXOoW NecTHUUbI, noaaoHa unu nioboi onopHOM KOHCT-
PyKUMK, NpoxoasiLLieit Yepes NPOXoAaKy, Ha pacCTOsIHUM 25 MM OT TOYKU BbIXoAa U3 NPOXOAKM (CM. PUCYHOK 3).

9.1.2.6 Mo3uuusa E

Mosuums E pacnonaraeTtcs Ha NOBEPXHOCTM OMOPHON KOHCTPYKLUUM B 25 MM OT BEPXHEro Kpas npoxoaa.
TpebyeTcs no meHbluel mepe oaHa T Ha kaxablA NpoxoA. Mpumep cm. Ha pucyHke 3.

9.1.2.7 Nosuuun F

Ecnu MoXHO BLISIBUTb Kakue-nuGo noteHumarbHo criabble MecTa, TO B HUX pacrnonaralTcs AOnonHu-
TenbHble 3aKpenneHHsie TAM.

9.2 LlenocTHOCTBL

B pononHeHWe k xnon4yatobyMaxHbiM npoknaakam, ykasaHHeiM B EN 1363-1, TpebGyeTca ucnonb3oBatb
OONOMHUTENbHbIE XNonYyaTobymadkHbIe NPOoKNaakun ymeHblueHHoro pasmepa 30 x 30 x 20 mm. Tpebyetca
TaKke npegycMaTpusaTb ,qOﬂOnHMTeanbIVI KapKaCHbII7I aepxarenb, COOTBeTCTByIOI.LIMFI onucaHuio B
EN 1363-1 1 MeHbLUeMy pa3Mepy Npoknagku. JToT AepxaTenb AOrpkeH ob6ecneunsatb 3a3o0p 30 MM OT co-
ceHUX NOBEPXHOCTEN.

9.3 laBneHue
YcTaHoBUTL B NeYu YCTpoWCTBa Ans MaMepeHUs AasrneHus cornacHo EN 1363-1.

10 NMopsapok npoBeAeHUA UCTNbITAHUIA

10.1 O6wue cBefeHUA

WcnbiTaHus npoBoasiTcs ¢ Ucnonb3oBaHWeM o6opynosaHus u B cootBetcTBuM ¢ EN 1363-1 (B ymecT-

Hbix cnyyasax — EN 1363-2), ¢ HeobxoanMbIMU M3MEHEHUAMN B COOTBETCTBUM C AAHHBIM CTaHAapTOM.
MpumeyaHune — Ecnmn TpebyeTcs NnpuMeHsTb NoaxXo4 Ha OCHOBE KPUTUHECKOM TpyObl uin kabens, To K AnNUTeNbHOCTU
UCMNbITaHUIA, COOTBETCTRYIOLWEH Tpebyemomy knaccucuLmpylolieMy nepuogy (cMm. pucyHok G), Tpebyertca aoba-
BUTb HE MEeHee NATU MUHYT.

10.2 LlenocTHOCTL

Ecnu u3-3a BbICOKOW MNOTHOCTU KOMMYHWUKALMWA B MPOXOAE BO3HWUKAKOT CMOXHOCTW NPW NONbITKE UC-
NonNb3OBaHUs Xron4aTtobyMaXHOW NPOKNagKM ANsi onpeneneHvst NoTepu LEenoCcTHOCTU B COOTBETCTBUM C
EN 1363-1, To cnepyeT MCNonb3oBaTh XnonyatobymaHyto Npoknazaky MeHbLLEero pasmepa cornacHo 9.2.

10.3 [ipyrue HabnopeHus

HomkHbl 6bITb 3apercTpupoBaHbl peaynbTaThl HabnogeHwin cornacHo EN 1363-1:1999 (10.4.7).

B To Bpems, korga ucnbiTatenbHbli 06pasel HaxoauTcs B ne4u, HeobxoaMmo creauTb, He BO3HUKAIOT Nk
UCKYCCTBEHHbIE OMOPbI AN KOMMYHUKaUmid. Hanpumep, npu NpoBUCaHUM KOMMYHWKaLIMIA MOXEeT oKa3aTbCsl,
YTO OHM OMMPAIOTCA Ha MOM MEeYN UMK Ha APYrUe UCTbITaTenbHbIe 0bpasLbl.

11 Kputepum kauectBa

11.1 UenoctHOCTL

Kputepuu, no koTopbiM OLIeHMBaETCs1 LENOCTHOCTL UcnbiTatensHoro obpasua, npuseneHsl B EN 1363-1.
OTU KPUTEpUU HE MPUMEHSIIOTCA ANs HesarnevaTaHHbIX KoHUoB Tpy6. HeBbinonHeHue kputepues xoTs Gbl
Ans oaHoro ka6ens B rpynne kabenei (cm. Tabnuuy A.1) o3HavaeT ux HeBbINOMHEHWe ANA BCei rpynnbl Ka-
Geneil.
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11.2 Tennouszonupyiowas cnocobHOCTL

Kputepun, no KOTOpbIM OLEHMBAETCH TENnOM3ONUpyIoLLas CriocoGHOCTb UCNbiTaTenbHOro obpasua,
npuseneHsbl B EN 1363-1, 3a crneayiolmm UCKnioNeHeM: KpUTEpUiA NOBLILLEHUS cpeaHei TeMnepaTypbl He
ucnonbayetcsi. HeBbinonHeHue kpurepueB XoTsl 6bl ANA ofHOro kabens B rpynne kabenei (cMm. Tabnuuy A.1) 03-
HayaeT MX HeBbINONHeHue A Becel rpynnkl kabenei.

11.3 MHOXecTBeHHbIe npoxoAbl

JMioboiA oTka3s ofHOI KOMMYHUKaLMK, BKIIOYEHHOIN B NpoXoAKy, cneyeT paccMaTtpuBaTh Kak oTKas aTol
NPOXOAKHK, 32 UCKIIOYEHUEM Cryyaes, Koraa obnactb NpUMeHeHUst OrpaHUYNBAETCsl B COOTBETCTBMM C Mpa-
BUANamu onpeaeneHus obnactu npumeHeHns. Ecnu B 0aHy MCNbITaTenbHY KOHCTPYKLMIO BXOAMT HECKONbBKO
NPOXOAOK, TO XapaKTEPUCTMKM KaXO0A NPOXOAKM CrieayeT paccmaTpuBaTb OTAENbHO, Npu cobnoaeHnm or-
paHu4eHul, ykasaHHbIX B 6.2.

12 MpoToxon ucnbiTaHUN

B nononHeHue k ceegeHusM, TpebyemeiM corniacHo EN 1363-1, B NpOTOKON MCMbITaHWUIA, eCNn 3TO YMECTHO,
OOIDKHBI ObITh BKIMIOYEHbI criegytolime AaHHbIe:

a) ykasaHue o TOM, YTO UCMbITaHWe nNpoBeaeHo B cooTBeTcTBuM ¢ EN 1366-3;

b) nepeyeHb KOMMYHWUKaLWIA, BKIIOYEHHbIX B UCTIbITAHWE;

C) baKTMYecKne U HOMUHaNbHbIe pasmMepbl KOMMYHUKALIMA, BKIIOMEHHbIX B UCTbITAHWe, 38 UCKIIOYeHN-
€M KOMMYHMKaLU, yka3aHHbIX B Tabnuuax A.1 n A.2;

d) ans venbiTaHwin Tpyd — koHMUrypaums koHua TpyObl cornacHo Tabnuue 2;

€) Ans ucnbiTaHwin kabenei — pasmepsbl aq — as COrNacHo NPUMoXeHuo A (CM. pucyHok A.1);

f) Ans MeTannuyeckux Tpy6 U MeTannU4eckux kabernbHbix Xeno6oB — pasMmepbl a; — az CornacHo npu-
noxenuo E;

g) MakcumarbHbIil pa3Mep NycTow NMPOXOAKY;

h) oTmeTKa 0 TOM, NPOBEPANOCH N HECKONBbKO NPOXOAOB B OAHO! UCNbITaTeNIbHOW KOHCTPYKLIUK;

i) pesynbTaTtbl U3MepeHUsi 3a30pOB C NMOMOLLbIO KanuBpoB (ecnu ecTb);

i) AononHWTensbHas UHopmMaums cornacHo TpeGoBaHUAM, NPUBEAEHHBIM B NPUINOXEHUSIX.

13 O6nacTb npuMeHeHus pe3yribTaToB UCTbITAHUA

13.1 PacnpocrpaHeHue

PesynbTarhl UCMbITAHUA PacNpPOCTPaHSAIOTCA TONMLKO K TOM KOHCTPYKUMW, AN KOTOPOI MCMbITLIBANUCH
NPOXOAKM, T. €. ANs CTEHbLI NN NEePEKPbITUS.

13.2 OnopHbIe KOHCTPYKLUUKN

13.2.1 XecTkune nepexkpbLITMS U CTEHOBLIE KOHCTPYKLIMK

PeaynbTarhl MCMLITaHWIA, NONYYEHHBLIE AJ151 XKEeCTKUX CTaHAAPTHbIX ONOPHBLIX KOHCTPYKLMIA, NPUMEHWUMbI K
paspgenureribHbiM 3NeMeHTam, BbiNONMHeHHbIM U3 6eToHa MU KaMeHHoN Knagku, TonuwuHa U NiNOTHOCTb KO-
TOPbIX He HWXe COOTBETCTBYIOLMUX BENUYUH AN ONMOPHbIX KOHCT pyKLlMﬁ, UCNONb30BABLLUXCA B UCNbITAHUAX.
370 NpaBuno He NPUMEHSETCS K YCTPOMCTBAM 3aKpbiTUs TPyD, pasmelaeMbiM BHYTPU ONOPHOM KOHCTPYK-
unu, Npu Gonbluei ToMNWMHe ONOPHOM KOHCTPYKLUM, 3a UCKIIOYEHUEM CllyYaeB, KorAa AnvHa NpoxoaKku yee-
NMuYUBaETCs Ha paBHYI0 BENMUYUHY, a PacCTOsIHUE OT NMOBEPXHOCTU OMOPHOM KOHCTPYKLIUM OCTaeTCs Npex-
HWUM ¢ 0Benx CTOpOH.

13.2.2 N'mbGxue cTeHOBbLIE KOHCTPYKLIMMU

13.2.2.1 PesynbTathl UCNbLITAHWIA, MONYYEHHbIE ONA CTAHAAPTHBLIX MOKUX CTEHOBLIX KOHCTPYKLUA CO-
rnacHo 7.2.2.1.2, pacnpocTpaHsiloTcs Ha Bce rmbkue CTEHOBbIE KOHCTPYKLIMM, OTHOCSAILLIMECA K TOMY Xe npe-
[Aeny OrHeCTOMKOCTU, NPU CreAyIoLLMX YCIIOBUSIX:

1) KOHCTpYKUMSA KnaccudmumpoBaHa B cootseTcTsuu ¢ EN 13501-2;

2) o6Las TonwUHa KOHCTPYKLIMU He MEHbLUE MUHUManbHOW TOMLMHBLI U3 AuanasoHa, NpUBeAeHHOro B
Tabnuue 3 ans craHoapTHOW MGKOW CTeHbl, MCMONb30BaBLUENCS B UCTIbITAHUSX. JTO NPaBUNO He NPUMEHS-
€TCA K YCTPOCTBaM 3aKpbiTUsl TPYG, pasmellaemMbiM BHYTPU ONOPHOIA KOHCTPYKLIMUW, NpY Gonbluel TomnwmHe
OMOPHOW KOHCTPYKLIMK, 32 UCKIIOYEHMEM CryYaeB, Koraa AnvHa NPoXoJKu yBenuunBaeTCcA Ha paBHylo Benu-
UMHY, @ paccTosiHUe OT NOBEPXHOCTU OMOPHOI KOHCTPYKLUUMN OCTaETCA NPeXHUM ¢ 06eUx CTOPOH;
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3) Ans NpoxodoK, pasMeLleHHbIX BHYTPU CTeHbl, 8ClU B UCMbITaHWU MUCNoNb3oBanach rmékas creHa ¢
usonsiuMei, Ha npakTuke OOSKEeH UCMONb3oBaThCA anepTypHbi kapkac. Kapkac 1 obnuuoBka oTBepCTUS
OOJDKHbI COCTOATb U3 CTOEK U NIAT, COOTBETCTBYIOLLMX TEM Xe crieumdukaLmsamM, YTO U NpUMeHsieMble Ans
CTeHbl Ha npakTuke. TonwuHa obrnMLOBKN OTBEPCTUS AOMKHA COCTaBNATbL He MeHee 12,5 MM. DTo npasuo
He NpUMeHsieTCcA B crnyyasx, korga BOKpYr NpoXoAok yaaneHa usonaums (cm. 7.2.2.1.2);

4) KONMYecTBO CrOeB NMUT W NonHasi TOMNWMHa Cros NAWUT [OMKHA ObiTb HE MEHbLUE TOMLMHBI B UCTbI-
TaHWAX, KOrAa Kapkachl OTBEPCTUIA HE UCMONb30BaNKCh;

5) nMbkue CTeHOBbIEe KOHCTPYKLMU C AgPeBAHHLIMU CTOMKaMU [OMKHbI ObiTh BLINOSIHEHbI C HEMEHbLUUM
KOMMYECTBOM CIOEB, YeM yka3aHo B Tabnuue 3. MNpu 3TOM HUKakasi YacTb NPOXOAKA He AOMKHA pacnona-
ratbcst 6rivke 100 MM OT cToiMKK. MONOCTL MEXAY NPOXOAKON U CTOMKOM AormkHa GbiTb 3akpbiTa. B nonoctu
MeXay NMPoXOoAKOi U CTOMKOM AOMMKHO 6biTh o6ecneyeHo He MmeHee 100 MM u3onsuum knacca A1 unu A2 (co-
rnacHo EN 13501-1).

13.2.2.2 AnepTypHblil KapKac paccMaTpuBaeTcsl Kak YacTb npoxoAku. PesynbTatbl UCNbITAHWUIA, BbINON-
HeHHbIX 6e3 Takoro Kapkaca, MPUMEHUMbI U K KOHCTPYKLIMSIM C KapKacoM, HO He HaobopoT.

13.2.2.3 PesynbTaThl UCMbLITAHWIA, MOAYYEHHbIE ANSl CTAHOAPTHLIX MGKUX CTEHOBLIX KOHCTPYKUWMA, He
NMPUMEHNMbI K KOHCTPYKLIUSIM M3 MHOTOCIIOMHBIX NaHernewn, a Takke Ana rubkux cteH, rae o6nuuoska He no-
KpblBaeT CTOikM ¢ 06emx cTopoH. [poxoabl B TakMx KOHCTPYKLUsIX Heo6x0AMMO UCNbITLIBATL B COOTBETCT-
BMW C KOHKPETHOWN KOHCTPYKLIMEHA.

13.2.2.4 PesynbraThl UCnbiTaHUiA, NONYYEHHbIE ANsi MMOGKMX ONOPHBLIX CTEH, MOTyT NPUMEHATLCA K ane-
MEHTaM, BbINONMHEHHbIM U3 6eTOHa UNKU KAMEHHOW Knapgku, obLan TONLWMHA KOTOPbIX HE MEHbLUE TOMWMUHBI
3MNeMeHTa, UCMOoNbL3OBaBLUErocsl B UCNbITaHUsIX. DTO NPaBUMO He NPUMEHNAETCA K YCTPONCTBAM 3aKpbiTUs
Tpy6, pasmeLlaemMbiM BHYTPY OMOPHOWA KOHCTPYKLMK, Npu Gonbluei TONWUHE ONOPHOM KOHCTPYKLMU, 3a UG-
KMIOYEHMEM CIy4YaeB, KOrAa AfMHa NPOXOAKM YBENUUMBAETCS HAa PaBHYIO BENUYMHY, @ PacCcTosHUe OT No-
BEPXHOCTM OMOPHOI KOHCTPYKLIMU OCTAeTCs NPEXHUM ¢ 06enx CTOpOH.

13.3 KommyHuKauum

13.3.1 Npasuna onpegeneHua obnacT NPUMEHEHNUA OTHOCATCS K HOMUHanNbHLIM pasMepam KOMMYHU-
KaLWiA.

13.3.2 ObnacTtb NpUMeHeHU NpoxoAaok Arns kabenel, Bkniovas HebonbLme kabenenposoabl, M. B A.3,
B.2,C.1.2,C.2.3.

13.3.3 Obnactb npumeHeHus1 Ans WuH cm. B D.2.

13.3.4 O6nacTtb NpuMeHeHusi NpoxoAok ANA Tpy6, Bkniovas kaGenbHele Xenoba u kabenenpoBoAbl, CM.
B E.1.5, E.2.7, E.3.

13.3.5 Obnactb npumeHeHust cMeLaHHbIX NPOXOAOK cM. B F.5.

13.4 OnopHble KOHCTPYKLMU A KOMMYHUKaLMN

13.4.1 OnpepeneHne cTaHgapTHLIX NECTHUL U NoAdoHOB Ans kabeneii, ykasaHHoe B NpUIoXeHuU A,
oxBaTblBaeT MeTannnyeckue NoanoHbl C TeMnepaTypor NnasneHus, NpesbillaloLleil Temnepartypy neuu gns
KrnaccucuumpyoLLero BpeMeHu, Hanpumep UaroToBMEHHbIe U3 HepXXaBeloLWwen N OLIMHKOBaHHOW cTanuv. [ns
BCeX APYriX NeCTHUL, U NoaaoHOB (M3roTOBNEHHLIX U3 NMnacTMacehl, anioMuHua U T. 4.) Tpebyetcs otaenb-
Has npoBepka.

13.4.2 OnpepgeneHune cTaHaapTHbIX NECTHUL, U NOAAOOHOB PacnpOCTPaHASTCA Ha CTanbHble JIECTHULIBI U
NOAAOHbI C MOKPLITUSIMA M3 OpraHUYeckUux Martepuanos, ecnu ux oblwas knaccucukauus CornacHo
EN 13501-1 He Hxe A2.

13.4.3 PaccrosiHue oT NOBEPXHOCTU pasfenuTenbsHOro anemeHTa 4o Gnnkaiillein nosuumm onopsl ans
KOMMYHWKaLIMA He [OMKHO MpeBbILLaTh COOTBETCTBYIOLLEEe PaccTosHWe, AMNsl KOTOPOro Obino BhINOMHEHO UC-
MnblTaHUe.

13.5 Paamepbl npoxoaku U pacCTOAHUA

13.5.1 PesynbTathl UCMbITaHUA, NONYYEHHbIe A1A NPOXOAOK C UCMOMb30BaHUEeM CTaHAaPTHLIX KOHMU-
rypauuii CTeH U NepekpbITUil, AeACTBUTENbHbI A1l NPOXOAOK BCEX pasMepoB (NMHEerHbLIX pa3MepoB), He npe-
BbILLAKOLLUX pa3mepbl, Ans KOTOPbIX GblNo BbINOMHEHO UCMbITAHWe, NPpY YCNOBUM, YTO NOMNHas BENWYMHA MOo-
nepeyHbIX CeYEHUIn KOMMYHUKaLMIA (BKIMIOYas M30nsaumio) He npesbiwaeT 60 % ot nnowaau npoxopa, pabo-
une 3a30pbl HE MEHbLUE MCMONL30BABLUMXCA B UCMbITAHUSX MUHUMAanNbHbIX pabounx 3a30poB (CM. NpUnoxe-
Husa A, B, E, F), a Tarke npu ycnosuu, 4To AOMOMHUTENbBHO UCMbITaHa MycTas Mpoxodka MakcUMaribHOro
Xenaemoro pasMepa.
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MenbiTaHWe nycToit npoxoaku HeobsizaTenbHO AN MPOXOAOK, BLINOMHEHHbLIX U3 CTPOUTENbHOro pac-
TBOPA, U3 XeCTKUX MIUT U NIIUT U3 MUHepanbHON BaTbl NNOTHOCTbLIO HEe MeHee 150 kr/m®, a Tatke Ansa npo-
XOAO0K, NpefHa3Ha4YeHHbIX A1l OAHON KOMMYHUKaLMU.

13.5.2 [Ina nepekpbITUiA peaynbTaTbl UCMbITAHUIA C NpoxoAKkamMu AnuHoi He meHee 1 000 MM NpuMeHu-
Mbl K npoxoakam nto6oil AnvHbl, ecnn OTHOLEeHUe ANWMHbI NepuMeTpa K NnoLiaan NpoxXoATKA He MeHbLue,
YeM B UCMbITaHHOW Npoxoake.

13.5.3 PaccTosiHe Mexay OAWHOMHON KOMMYHUKALMEH U KpaeM NpoxoaKu (KomnbLieBow 3a3op, T. ©. Be-
nuunHa a; B 0603HaYEHUsIX Ha pucyHkax B.7 u E.2) nomkHO OCTaBaTbCsl B Npeaenax avanasoHa, Ans Koto-
POro BLINOMIHEHO UCTLITaHWE.

1 — kapkac;
2 — eguHble Moaynu;
3 — eguHoe oTBEPCTUE
PucyHok 1 — Cxema onpefneneHns eAUHOro Kapkaca, eauHbIX MOAynei U eAUHOro OTBepPCTUS

Pa3smepbl B MUNIMMETPaXx

1 2
3004 ;2004 2004 _3004 ;200‘ 200L
120 [ 200

Y a Y
20Pa § >20Pa’ §

§" ) | ; §V & |
b 1ora| © & 2 O g
Ny @ Y

210Pa |

— nnoLaab ANl KOMMYHUKALIMM;

Pa — nackans;
1 — ucnuiTaiue ¢ aasnexHuem 20 Ma B BepxHeit Touke o6pasLia;
2 — ucnbiTaHue ¢ faeneHveM cabilue 20 MNa B BepxHell Touke obpas3ua 2

? laBneHWe B BepXHEl TOUKE 3aBMCUT OT BLICOTHI OOpasua, UCnonb3yeMoi Arnsi KOMMYHWKauWii (cormacHo
EN 1363-1 — npumepHo 8,5 Na Ha MeTp).

PucyHok 2 — lNpuMepbI pacnonoXeHus UCNbITaTeNbHbLIX 06pa3syoB ANA pasnUUHbLIX YCIIOBUIA AaBNeHUs
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Pasmepbl B MUNTUMETPax
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1 — noauuma T3 A Ha KOMMyHVKaLuK (CM. TakKe PUCYHOK 4);
2 — nosuuma T3M B i) Ha npoxoake;

3 — noauvuus T3I1 B ii) Ha npoxoake;

4 — noanums T3I B iii) Ha npoxoake;

5 — noanums TIM B iv) Ha nycToi npoxoake;
6 — noauumsa T3I C Ha kapkace;

7 — noavumsa Tl D Ha necTHULE;

8 — noanums TOMN E Ha ONOPHOIR KOHCTPYKLUK

Mo3anuua TAM F yctaHaBnMBaeTca B NOTeHUMUanbHO criabble MecTa.

PucyHok 3 — Cxema pacnonoxenus TIM (cm. 9.1.2.1 - 9.1.2.7)
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Paamepbl B MUIITMMETpax
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1 — cTOpOHa OrHeBOro BO3AENCTBUS;
2 — yacTb NPOXOAKM, HAanNpUMep NOKPLITUE UMW U3ONALMUS;
X —no3uuus TalN

PucyHok 4 — Npumepsb! pacnonoxenus TOMN Ha KOMMYHUKaLMAX CO CTOPOHBDI,
He noaBepXeHHOW OrHeBOMY BO34EUCTBUIO
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MpunoxeHue A
(obs3aTensHoe)

CTaHaapTHas KOHUIypauus KpynHbIX KabenbHbIX MPOXOAOK

A.1 CtpykTypa o6pasuoB

A.1.1 CraHgapTHble o6pasLibl NpoxoAok Ans kabenei B cTeHax U NepeKkpbITUSIX AOMKHbI UMETb BbICOTY
He MeHee 600 MM U WKMPKUHY He mMeHee 600 MM, ecrnv Ha NpaKTUKe He UCMONb3YIOTCA MeHbLLMe pa3mepbl.
YKa3saHua no ManbiM npoxogkam (onpegeneHue cMm. B 3.11) npuBoaaTcs B NpunoxeHun B, no MogynbHbIM
cuctemaMm U KabenbHbIM kKOpobkam — B npunoxeHun C. [Ins NpOXOAOK, UMEIOWUX MEHbLUME pasmepbl, Yem
600 x 600 MM, HO npeBbiLLAILWKNX pasMepsbl, ykasaHHble B 3.11, NPUMEHSAIOTCA NpaBuna NpunoxeHns A, ¢
TEM WCKMIOYEHUEM, YTO KOMMYHMKaLMnM MOryT ObiTb pacnpegeneHbl mexay Asyma o6pasuamu. Ecnu, no
TpeboBaHMIO 3aka3uuka, TpebyeTcs B NMpOXOAKWU, MMEIOLUE BLILLEYNOMSHYTHIA NPOMEXYTOUHBIA pasmep,
BKIMIOYUTE kaberibHble NOAAOHB! UNK NECTHULLI, TO Ans o6ecneYeHna MakcumarnbHOW o6nacTu NpUMeHeHUs
cornacHo A.3.3 TpebyeTcs ucnonb3oBaTb NOAAOH M3 HeNneptOPUPOBAHHOW CTanu ¢ MaKCUManbHON TONLM-
HoW ctanu 1,5 mMm. Mopaxoasime copta ctany cM. B H.4.3.2.

A.1.2 KoHCTpyKUMY Ans McnbiTaHUA NPOXOAOK, NpeaHasHaveHHbIX Ans kabenei, npuseaeHbl Ha PUCYH-
kax A.1 — A.3. Ecnu TpebyeTcs BbLINONHUTL MCbITaHUs Gonee KpynHbIX NPOXOAOK, TO B UCMbITaHWUA AoNof-
HUTEenNbHO BKNiovaloTes kaberbHble NoaaoHbl 6e3 kabeneii (cMm. pucyHkn A.4, A5). Paamepbl Ha pucyHkax
A.4 v A.5 npuBegeHbl TONbKO B kayecTBe npumMepoB. Tunbi kabeneit, KoTopble cneayeT UCNONb3oBaTh, NpuU-
BedeHbl B Tabnuue A.1. MMeetca Heckonbko BapuMaHTOB KOHGUrypauuu B 3aBUCUMOCTU OT Xernaemoit 06-
nacTi NpUMeHeHus:

1) manas: Bce kabenu us rpynnbl 1 (Manble skpaHUpoBaHHbIe kabenu);

2) cpepHsf: Bce kabenu u3 rpynn 1 1 2 (manbie U cpeaHne 3KpaHUpOBaHHbIe Kabenu);

3) kpynHas: sce kabenu 13 rpynn 1, 2 n 3 (manbie, cpeaHue U KpynHble dKpaHUpoBaHHbLIe kabenu);

4) ceaska us F-kabeneii (rpynna kabenei 4 no Tabnuue A.1), kabeneit G1 uiwm G2 (rpynna kabenei 5
no Tabnuue A.1) n/unu kabenenposogos U TpyG (rpynna koOMMyHukauuid 6 no Tabnuue A.2) MOXET UCTbITbI-
BaTbCA BMECTE C OHOWN U3 CTaHAAPTHBLIX KOH(UIypaUui, yKasaHHbIX Bbillie, OAMHOYHOW Unu B KOMGUHaLK
B 3aBMCUMOCTM OT Xernaemoil obnactu npumeHeHus. PacnonoxeHue B cTaHAapTHOW KOHdUrypauum noka-
3aHo Ha pucyHkax A.1 u A.3 B.

Ka6enu, nokasaHHble Ha pucyHkax A.1 1 A.3B, HO He siBnalowmMecs oba3aTenbHbIMU AN BbiGpaHHO!
CTaHAapTHOMN KOHbUrypauum, B criy4ae Mx HeMCnosb30BaHUsi MPOCTO UCKIIOYalOTCA; KOHUIypauus octasb-
HbiX kabernei n Bcex kabenbHbIX NOAAOHOB NPY ATOM HE U3MEHSETCS.

A.1.3 Kabenu gomxHbl GbiTh 3aKpenneHbl, kak nokasaHo Ha pucyHkax A.2 u A.3A. 3akpenutb kabenu
HeoB6x0aUMO 0 YCTAHOBKM NPOXOOKU.

A.1.4 Onopsl anst kabenei (Hanpumep, kabenbHble NOAAOHbBI, NECTHULIbI) MOTYT Kak NPonyckaTbes, Tak
1 He nponyckaTbCs Yepes Npoxod. YkasaHue o TOM, Kakoe U3 3TUX YCroBUI BbIOpaHO, ACIMKHO GbiTh BKIIO-
YeHO B NPOTOKOI UCTbITaHUA.

A.1.5 KonuyecTBo kabenei, ykasaHHbIX B CTaHOApTHOW KOHMrypaLuu, 3HaYUTEIIbHO MEHblue, YeM
BO3MOXHOE Ha npakTuke. YUTo6bl y4ecTb 3TO B UCTIbITAHUSX, K NOABEPXEHHON OrHEBOMY BO3ECTBUIO CTO-
poHe KaxpoW kabernbHoi onopbl criegyeT npunaratb OOMOMHUATENBHYI0 Harpysky, BblMUACISIEMYylO MO crie-
ayouei copmyne (¢ gonyckom £0,5 kr):

f = (1000 —/)x 0,03 x
500"
roe f — Harpyska, Kr;

W — LUMPpUHA OMOPHOW KOHCTPYKLUW Ansi KOMMYHUKaLUK, MM;

! — pnvHa vactu kabens, BeICTynatoLlei B neyvb, MM.

Harpyska gomkHa npunaratbcsi K onopam npu noMowuu 6annacra, kak nokasaHo Ha pucyHkax A.2 u A4,
Ecnu kabenu otcytcTeyioT, To 50 % paccuuTaHHoOi Harpyaku Taloke cnegyeTt npunaraTb K ornope, He noj-
BEpXXeHHON OrHEeBOMY BO3OEMCTBUIO, KaK NoKasaHo Ha pucyHke A.4. CO CTOpPOHbLI, NOABEPXEHHOW OrHEBOMY
BO3ENCTBUIO, pacyeTHbI BeC crneayeT npuraratb ¢ MOMOLLBIO ABYX PAJOB rpy30B.

Mpumep pasmelueHus 6annacta npueegeH Ha pucyHke A.7.

OtoT Gannact crneayeT 3aKkpennsATb Ha BEPXHEW UMW HUXKHEN CTOPOHE Onopbl AN KOMMYHUKaLVK B Mo-
3uumuKn 20-MM CTanbHOro CTePXHS.
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A.1.6 VcnbiTaHns Ha kabenbHbix NpoxoaKax B MMOKMX OMOPHbIX KOHCTPYKUMSIX crieayeT BbiMOoNHATL B
COOTBETCTBUU C MPUHLMNaAMU, NPUBEAEHHLIMUA U NOKa3aHHLIMK Ha pucyHkax A.1, a Taicke A.6 (AnA cTeH) u
A.3A (ans nepekpbITUi).

A.1.7 Ha pucyHkax A.1 n A.3B paamepbl a — a5 He nokasaHbl. 3TU pasMepbl BLIGUPAIOTCA 3aKa3uMKOM
UCnbITaHWUA.

A.1.8 Jlio6as ceaska kabenei (cocTosiLLan U3 HECKONbKMX NaparuienbHbix kabeneit, NNOTHO YNOXEHHbIX
1 HAAEKHO CBSI3aHHBIX) NPW YCTAHOBKE B UCTbITAaTENbHYI0 KOHCTPYKLWIO AOMKHA OCTABaTbCA CBA3aHHOM.

A.1.9 Ecnu kabenu pacrnonaraloTcsi BEPTUKANbHO, TO OHU AOIMKHbI 6biTh 3acdmMKCMpoBaHbl, YTOGLI UC-
KMOUUTL ABWXKEHue kabenel BHW3 nog OeACTBUEM Cunbl TskeCTU. YUToObl UCKMIOUUTL BbICKaMNb3biBaHWUE
cepaeyHuKa kabens u3 UsonsLUMKM B XOA€e UCTIbITaHUNI, crieflyeT NMpUKPenuTb K CepAeYHUKY CTanbHYI0 NPOBO-
oKy Yepes npoceeprieHHoe B HeM OTBepcTUe. 3Ta NPoBOMoka HaAeXHO (PUKCUPYETCSsl Ha ONOPHOW KOHCT-
pyKuuu (T. . Ha cTanbHOR NecTHULe unu kabenbHOM NoazoHe).

A.1.10 B oTHoLueHUM rpynnbl KOMMyHUKauuin 6 (no Tabnuue A.2) ycraHasnuBealoTcs crieaylowme tpe6o-
BaHuWA.

Ka6enenpoBoapl AomkHbI knaccuduumpoBaTtbes cornacHo EN 61386-21 cnepyiowyum o6pasom:

a) ctanbHble kabenenposoabl: 4 4 X X (1 X X X X X X X). TonwwuHa cTeHoK formkHa cocTaenATtb ot 1,0
0o 1,5 mMm;

b) nnactmaccosble kabenenpoeogbl: 22 X 1 (1 X X X X X X X).

Mpumevanue — X — nioGoi knacc cooTBeTCTBYIOWeEro caolictea. Liucbpel B ckobkax, cornacHo EN 61386-1, Heo6s-

3aTenbHbl AN ykasaHus B mapkuposke usaenuii. Maras uudpa (nepsas B ckobkax), paBHas 1, 03Ha4aeT, YTo Ka-

GenenpoBoabl AOIKHbI GbiTh XecTkuMKU. Cuctema knaccudmkaumm nokasaHa B H.4.1.3.

Ecnu npepnonaraetca mogenupoBaTh CMnoOLWHON kabenenpoeod, TO NPUMEHSIOTCS NpaBuna, ykasaH-
Hble B 6.3.4 n 7.3. Ecnu npeanonaraeTtca moaenuposath kabenenposoa OrpaHAYEHHOM ANUHbI, TO ero Anv-
Ha [JoMmkHa ObiTb Takoi, uTobbl Kabenenposoa BbICTynan He MeHee Yem Ha 150 MM C KaXaoW CTOPOHbI
OMOPHOMN KOHCTPYKLUK; NPU 9TOM HEOGXOAUMO UCNONb30BATL TOT XKe METOZ, YNNMOTHEHUs1, YTO U Ha NpakTUKe.

Kabenenposoapi criegyeT ucnbiTbiBaTh 6€3 Harpysku Ha kabenb.

CranbHble TpyObl AN NHEBMATUHECKUX MW MTMAPABIMYECKUX CUCTEM AOIDKHBI COOTBETCTBOBATL Tpe6o-
BaHusiM EN 10305-4 unu EN 10305-6. TonwwuHa cteHok Tpy6 aomkHa coctaBnstb 1,0 unm 1,5 mm. MegHble
Tpy6bl fJormkHbl cooTBeTcTBOBaTH EN 12449 unu EN 13600. TonwuHa cTeHoK JofkHa cocTaBnAte 0,5 MM.
KoHeL, Tpy6bl MoXeT 6bITb 3aneyaTaH BHYTpU Neyu.

A.2 HectaHgapTHan KoHdpuUrypaums

A.2.1 Ecnv ucnbiTaHus BbLINOMHSAIOTCA HE B COOTBETCTBUM C TpeboBaHuamu A.1, To He06x0aMMO yuecTb
1 NpegycMOTPeTb B KOHCTPYKLUM UCTIbITaTensHOro obpasua creayiowme akropbi:

1) camblii KpYNHbIA Npoxoa Ansi kabens, KOTOpbI TpebyeTca YyNNOTHUTL;

2) npoxoAKa MUHUManbHOWU TOMNLLUMHBI;

3) Tvn kabenei, BKMIOYEHHbIX B UCTIbITAHWE;

4) MakcMManbHO BO3MOXHasi MNOTHOCTL Kabens (OTHOCUTENbHO OGLLEro NONepeYHoro ceyeHust kabe-
new B yNnoTHAEMOM NpoXoJe U OTHOCUTENLHO NMonepeyHbIX cevYeHuil NPOBOAHUKOB B kaGene);

5) onopbl Ans kabens, ecriu OHW UCTIONbL3YIOTCS.

A.2.2 TpeGoBaHusa A.2.1 NpUMEHSAIOTCA TaKke K NpoxoAaM, Yepe3 KOTOpbie NPONyCKaloTCA LWWHBI.

A.2.3 Ecnu TpebyeTtcs MCMONb30BaTh NPOXOAKY C BOMIHOBOAAMU, TO B UCNbITaHWE AOSMKHLI ObITh BKIIO-
YeHbl BCE BapuaHThbl YCTPOICTB, 3afjaHHbLIe 3aKa3uMKOM UCTILITAHUS; NPU 3TOM UCMONb3YeTCA KOHMUrypauus
koHUa Tpy6bl U/C. OgHako B npeaenax AuanasoHOB pa3mMepoB OAHOTUMHbLIX BONHOBOAOB, AN KOTOPbIX Bbi-
MOMHEeHbl UCMbITaHWs, JOMYCKAeTCs pacnpoCcTpaHeHe pe3ynbTaToB UCMbITaHUA MO AMaMeTpaM U TONLMHE
CTEHOK Ha OCHOBE MUHVMAILHOrO U3 NONYYEHHbIX Pe3ynbTaToB.

A.3 O6nacTb npumMeHeHUs

A.3.1 Tun ka6ens (xapakTePMCTUKU KOHCTPYKLIUM)

A.3.1.1 Bo3MmoxHble KOHUrypaLuu: «Manas», «CPeaHAs» U «KpynHas» — oxBaTbiBaloT Bce TUNbI kabe-
rei, B HacTosILLee BpEMS [OCTATOYHO LUMPOKO NPUMEHSIEMbIX B CTPOUTENbHOI NpakTuke B EBpone, npu yc-
nosuu cobnioaeHus TpeboBaHuii A.3.2, 3a UCKIIOYEHWEM CBS30K, BONHOBOAOB (CM. 3.23) n HeaKpaHWUpOBaH-
HbIX kabeneit (nposoaos). KoHdurypaLum oxeaTbiBaloT TakKe ONTOBOSIOKOHHLIe kaGenu.
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A.3.1.2 Pe3ynbTaTtbl UCNbITaHWA, NONy4eHHbIE C UCNONb30BaHWEM kabenei rpynnbl 5 (cornacHo Tabnu-
ue A.1), geicTBUTenbHbI ANs BCeX HeakpaHWUpoBaHHLIX kabenei (NpoBofoB) Npu cobnioaeHun TpeGoBaHmit
A3.2

A.3.1.3 PesynbTaTthl UCNbITaHWIA, NONyYeHHbIe ¢ UCTONb30BaHWeM cBA30K u3 F-kabeneit (cornacHo Tab-
nuue A.1), peiAicTBuTenbHLI ANA BCex CBA30K kabeneit npu cobniogeHun TpeboBanmii A.3.2.

A.3.2 Paamep kabensn

A.3.2.1 PesynbTtatbl UCNbITaHUIA ANSA «KPYNHOW» KOH(Urypauum aencTsuTensHbl Ans kabeneir auamer-
pom fi0 80 MM.

A.3.2.2 Pesynbratbl CNbITaHWIA 4Ns «CpeaHen» KoHdurypauwm geiacteutensHbl Ans kabenei auamer-
pom 10 50 MM.

A.3.2.3 PeaynbTaTtbl UCMbITAHWA AN «Manoi» KoHdurypauuu aeicteutenbHbl Ans kabenei aguamer-
pom 1o 21 MMm.

A.3.2.4 PesynbTaThl UCTbiTaHUIA Ans cBA3oK u3 F-kabeneit aeiicTBUTENbHLI AN CBA30K C AUAMETPOM,
He NpeBbILLAIOWUM AuaMeTpa UCTIbITaHHOW CBA3KK; NPY 3TOM CBSA3Ka [0JDKHA COCTOSATL U3 kabenel guamer-
pom He Gonee 21 Mm.

A.3.2.5 PeaynbTathbl UcnbiTaHuii ans kabeneit G1 aeAcTBUTENbLHBbI ANsi BCEX HEAKPaHUPOBaHHbIX kabe-
nei puameTpoMm He Gonee 17 mm. Pesynbtathl ucnbiTaHuid ans kabenein G2 geincTBMTENbHbI ANS BCEX He-
3KpaHUpOBaHHbLIX kabenei fuameTpom He Gonee 24 MMm.

A_ 3.3 Onopbl ann kabenen

A.3.3.1 Pe3ynbtarbl, NONYy4YEHHbIE B UCTILITAHUSIX, B KOTOPbIX ONOPbI MPOXOAST Yepe3 NPOXOAKM, NpUme-
HUMbI K CIy4asiM, KOrZa ornopbl He NPOXOAST Yepes NPOXOAKY, HO He HaobopoT.

A.3.3.2 Pe3ynbTathl, Nony4YyeHHble B UCTIbITAHUSX C UCMONb30BaHUEM CTaHAAPTHLIX KOHMUrypauui Ans
cucteM ¢ kabenbHbLIMM NpoxoAamy, He NPUMeHUMb! sl KabenbHbIX MOAOHOB C KpbILKaMy W KabenbHbix
XenoboB, rae KpbillKa NponyckaeTcs Yepes Npoxoaky (cM. Takke E.3).

A.3.4 N'pynna komMyHuKauum 6 (cornacHo Tabnuue A.2)

A.3.4.1 Pe3ynbTatbl UCMbITAHWIA, MOSyYeHHbIE C UCTIONb30BaHUWEM KOMMYHUKaLmiA Tuna H cornacHo Ta6-
nuue A.2 (kabenenpoeoa vnu Tpyba), AeicTBUTENbHBI AN BCeX CTanbHbIX kabenenpoBoaoB U CTamnbHbIX
Tpy6 anameTpom o 16 Mm.

A.3.4.2 PesynbTaThl UCTbITaHU ANst TPYG U3 Meau NpUMEHUMbI K Tpy6am 13 cTanu, Ho He Hao6opoT.

A.3.4.3 PesynbTathl UCMbITAHWURA, NOMNY4YEHHbI® C UCMONb30BaHWEM KOMMYHUKauuii Tuna | cornacHo Tab-
nvue A.2, gencTeuTenbHbI ANs BCEX NMNacTMaccoBbiX kaGenenpoBogoB U NNAacTMaccoBbix TPy6 AnameTpom
[o 16 mMm.

A.3.4.4 MNpasuna, kacaowmecs KoHUoB Tpy6, cMm. B E.1.5.5 (gns meTannuyeckux kabenenpoBonoB K
Tpy6) u E.2.7.3 (ans nnactmaccoBbix kabenenpoeoaoB).
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Ta6nuua A.1 — Kabenu gna ctaHgapTHon KOH(urypauum

Ka- rpyn-| Ko miﬁap“:ﬂ wanason | HoMuHans-
Gen Tun kabens ?1):1 K‘;%(;T]:B:ﬁ Pa3awmepbl O6o3HaueHue CraHgapt oK pa::ana- HMEM 6TPOB, MM Hh:(lrﬁ/':EC.
A1 | Manbiit 3KpaHUpoBaHHbIA | 1 10 5mMx 1,5 mm® [Cwm. Tabrmuy A.3] HD 603.3 [PVC/PVC® 14 3° 300 °
A2 | Manblit akpaHupoBaHHbI | 1 10 5mm x 1,5 mm* | HO7ZRN-F5G1,5 | HD 22.4 EPRPO® [11,2-144%°| 186°
A3 | Manbiii 3kpaHUpOBaHHbIA | 1 10 5mm x 1,5 vm> |Cwm. Tabnmuy A.3| HD 604.5 |[XLPE/EVAT[13%9(<14,0™| 230°

B | Manblit sxpaHUpoBaHHbI | 1 2 1 mm x 95 vm’> [Cwm. Tabnmuy A.3| HD603.3 |[PVC/PVCP?| 18-212 1150 ¢
C1 |CpenHuit akpaHMpoBaHHbI | 2 1 4 mm x 95 Mm® |Cm. Tabrvuy A.3| HD 603.3 |[PVC/PVC®| 40-47% 5300 °
C2 |CpeaHwii skpaHUpoOBaHHbIV | 2 1 4 mm x 95 um®> | HO7RN-F4G95 HD 22.4 EPR/PO° | 484-61%° | 5830°
C3 |CpepgHwuit 3KpaHUPOBaHHLIN | 2 1 4 MM x 95 MM” |CMm. Tabrvuy A.3| HD 604.5 [XLPE/EVA'[42°9(<455")| 4050°
D1 | KpynHblit akpaHUpoBaHHbI | 3 1 4 MM x 185 mm° |Cm. Tabnmuy A.3| HD 603.3 |[PVC/PVC® 52 i 9900 °
D2 | KpynHblii akpaHMpoBaHHbIn | 3 1 4 MM x 185 Mm® | HO7RN-F4G185| HD 22.4 EPR/PO ° 64 — 80 *° 9700 ¢
D3 | KpynHblit 3kpaHMpoBaHHbIi | 3 1 4 MM x 185 vm” |Cm. Tabnmuy A.3| HD 604.5 |XLPE/EVAT58*9(<62,6M| 7750°

E | Cpeanuit akpaHupoBaHHbin | 2 2 1 MM x 185 MM” |Cwm. Tabrmuy A.3| HD603.3 [PVC/PVC®| 23-27% 2050 °

Casiska kabeneit 1 cesisa 20 MM x 2 MM X 275;320
F | (TefleKoMMyHVKaLMOHHBIA | 4 Auamer- 0,6 MM, aKpaHm- Mpumepsi cm. B - PE/PE ™ 15 —-172"°
pom 100 ol H.4.1.2
kabenb) M K poBaHHbIN

G1 Hea"p(ﬁ:';gg;?“”"'” 5 1 1 MM x 95 Mm? HO7V-R HD21.3 PVC/-® [141-17,1%F| 980°
G2 Hea"p(f]';ggg:';‘“”"'” 5 1 1 MM x 185 M2 HO7V-R HD21.3 PvCl-® [19,3-233%"| 1890°

2 Tonbko ANs cNpaBKu.
®pve - NoNIMBUHUIIXNIOPUA.
© CpeaHee 13 TEXHUYECKNX AaHHLIX MO AOKYMEHTALUM UaroTOBUTENS.
9ERP — 3TUNEeHNponuneHoBas pe3uHoeasn cMecb, PO — nonvoneduH, CUHTETMYECKas pe3nHOBasli CMeChb.
© 3HayeHNst MUHUMANBHOMO U MaKCUManbHOro anameTpos — u3 HD 22.4.
XPLE — clumtblii nonuatuneH, EVA — cononumep atuneHa u BUHWNaueTara.
9 HomuHanbHbIn auametp — 3 HD 604.5C.
" MakcumanbHbiit auameTp — 3 HD 604.5C.
! BHaueHns MMHMMANLHOTO U MaKCUMarLHOO AvamMeTpos — W3 HD 603.3G.
! HommHanbHBIR aMameTp — u3 HD 603.3L.

B 3aBucumocTy oT (haKkTMyeckoro AuaMeTpa oaHOXUNbHLIX kKabenei Ans nonyJeHus cBA3kn avameTpoM 100 MM MoxeT notpebosaTbes ot 30 Ao 43 kabenew.

(6002-€-99€1 NI 91O ¥ | 3N ENHOHOWEN BNHEXL0QOL )
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Martepuan
Konun- HomuHanb-
Ka- pyn- n3onauun/ OuanasoH .
Genb Tun kabens na 4ecTBo. Pa3zmepb! O6o3HayeHune Crangapt OKPAHUPOBA- | AUAMETPOB, MM HbIA Beac,
kabenei Hus: Kr/m

: KOHCTpYKLMSA: OAHOXMITbHBIA HEM30NUPOBaHHLIA MeHbLIA NpoBoA AvaMmeTpoM 0,6 MM, U30NALMA XUNbI U3 NONUITUNEHA, XUNBI NepeBUTLI B YeTBEPKM, a YeTeep-
KU — B CBSI3KW, OAMH CTIOi MIIacTMAcCOBOW NSIeHKW, CTaTMUEeCKUiA aKpaH U3 antoMUHUEBOIA JIeHTbI, NaMUHUPOBAHHOW NNAcTMAcCcOM, U HapyxHas oblunBka U3 nonu-

3TUnNeHa.

™ PE — nonuaTuneH, Teepabiil U NOPUCTbLIN.

" 3HaueHVs N3 TeXHUUECKUX AaHHbIX NO AOKYMEHTALMN U3rOTOBUTENS; ANA pacyeTa KonuyecTea kabeneid, HeOGXo0AUMBIX AN NONy4eHWs CBs3kM guametpom 100
MM, TpebyeTcsi NCNoNbL30BaTh (haKTUHECKNE BEIMHUHDI.

° MNpueeaeHHas BeNUUMHA OTHOCUTCA K OpgHOMY kabenio, a He Kk cesake Kabenei, U 3aBUCHT OT OCOBEHHOCTEM KOHCTPYKLMK kabens (TBepablit N NOPUCTLIA NoNK-

3ThneH).

P 3HaueHNA MUHUMANBHOTO U MaKCUManbHOro anaMeTpos — u3 HD 21.3.

Ta6nuuya A.2 - flononHutenkHblie KOMMyHUKauum (kpoMe kabeneil) AnNA cTaHAAPTHOW KOHUrypaLuu

Kom-
Twn Konuuectso Marepuan TonwwuHa
My::: > KOMMYHUKaL U1 Fpynna KOMMYHUKaLi Creumnduianus Cranpapr KOMMYHMKaLUK fnametp, Mm CTEHKW, MM
Kabenenposog EN 61386-21 -
H Tpy6a 6 3 Cm. A.1.10 EN 103054 unn -6 Crane 16 Twm 1,5
Tpyba EN 12449 vnu EN 13600 Menb 16 0,5
1 KaGenenposog 6 3 Cm. A1.10 EN 61386-21 MnacTmacca 16 -

(6002-€-99€L N 9.LD ¥ | 5N BNHOHOWEN aNHBXL0QOd] )



(MpodosxeHue uameHeHusi Ne 1 k CTB EN 1366-3-2009)

Tabnuua A.3 — O6o3HaveHun kabenen u3 Tabnuubl A.1 no HD 603.3 n HD 604.5

060:::‘;:3: K:?em 0O603Ha4eHUe kabens B cTaHaapTe CraHaapTt
A1 E-YY-J 5x1,5 RE HD 603.3A
NYY-J 5x1,5 RE HD 603.3G
VV 5x1,5 HD 603.3M
A3 YMz1Kmbzh 0,6/1 kV 5G1,5 RM HD 604.5C
PVIK-LS-HF 5x1,5 HD 604.5F
N2XH-J 5x1,5RE nnn N2XH-0 5x1,5RE HD 604.5G
n.n. HD 604.5H
E-NGNG-J 5x1,5RE vnu E-3G3G-J 5x1,5RE wnu E- HD 604.5K
NGNG-0 5x1,5RE wnu E-3G3G-0O 5x1,5RE }
B E-YY-J 1x95RM unu E-YY-0 1x95RM HD 603.3A
NYY-J 1x95RM unu NYY-O 1x95RM HD 603.3G
VV 1x95 HD 603.3M
TT 1x95 RM 0,6/1 kV HD 603.30
C1 E-YCWY 4x95SM/50 HD 603.3A
MCMK 4x95/50 HD 603.3F
NYCWY 4x955M/50 HD 603.3G
PFSP CU 4x95/50 HD 603.3J
FKKJ 1 4x95/50 S HD 603.3L
C3 YMz1Kmbzh 0,6/1 kV 4G95 HD 604.5C
PVIK-LS-HF 4x95 HD 604.5F
N2XH-J 4x95SM unu N2XH-O 4x95SM HD 604.5G
n.n. HD 604.5H
E-NGNG-J 4x95SM wnu E-3G3G-J 4x95SM vnu E- HD 604.5K
NGNG-0O 4x95SM unu E-3G3G-0 4x95SM i
D1 E-YCWY 4x185SM/95 HD 603.3A
MCMK 4x185/95 HD 603.3F
NYCWY 4x185SM/95 HD 603.3G
PFSP CU 4x185/95 HD 603.3J
FKKJ 4x185/95 S HD 603.3L
D3 YMz1Kmbzh 0,6/1 kV 4G185 svs HD 604.5C
PVIK-LS-HF 4x185 HD 604.5F
N2XH-J 4x185SM unu N2XH-O 4x185SM HD 604.5G
n.n. HD 604.5H
E-NGNG-J 4x185SM vnu E-3G3G-J 4x185SM unu HD 604.5K
E-NGNG-O 4x1855SM vnu E-3G3G-0 4x185SM )
E E-YY-J 1x185RM unu E-YY-O 1x185RM HD 603.3A
NYY-J 1x185RM unu NYY-O 1x185RM HD 603.3G
VV 1x185 HD 603.3M
TT 1x185 RM 0,6/1 kV HD 603.30
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(Mpodomkerue usmeHeHusi Ne 1 k CTb EN 1366-3-2009)

PasmMepbl B MunnumeTpax
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PekomeHzauuu no coptam ctany Ans cranbHbIX Aetanei cM. B H.4.3.2.

1 — ctanbHas nectHuua, agnuHa 300 mm, TonwmHa 1,25 MM;

2 — cTanbHasa nectHuua, anuda 200 mMm, TonwwmHa 1,00 mMm;

3 — nepdhopupoBaHHbIi cTaneHOK NOAAOH, AnMHa 500 MM, TonwwuHa 1,5 MMm;

4 — HenepdopupoBaHHbI cTanbHOW NOAAOH, AnnHa 500 mm, TonwwmHa 1,5 MM;

10 — onopHas KOHCTPYKLIUS;

15 — npoxoaka;

A1 - G2 — kabenu (cm. Tabnimyy A.1);

H, | — kabenenpoBoabl u Tpybbl (cMm. Tabnuuy A.1.10) Heobsi3aTenbHble;

a1 — as — MMHUMarbHble paboune NPOCTPAHCTBA, YKa3aHHbIe 3aKa34YMKOM UCTIbITaHUA

PucyHok A.1 — CtaHpgapTHasa KoHdUrypaumsa cucteM KabernbHbIX NPOXOaAo0B
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(Mpodomxerue usmereHust Ne 1 k CTE EN 1366-3-2009)

Pasmepbi B MunnumeTpax
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PekomeHpaumm no coptam cTanu Ans ctanbHbiX Aetaneil cM. B H.4.3.2.

1 — ctanbHasa nectHuua, anuHa 300 mm, TonwmHa 1,25 MMm;

2 — cTanbHas nectHuua, agnuHa 200 MM, TonwuHa 1,00 Mm;

3 — nepdpoprpoBaHHbIi cTansHOU NOAAOH, AnuHa 500 mm, TonwuHa 1,5 Mm;

4 — HenephOPVPOBaHHLINA CTanbHON NOAAOH, AnuHa 500 MM, TonwumHa 1,5 Mm;

6 — cranbHOl CTepxXeHb, AuameTp 20 MM, 3aMKCMPOBAHHLIA HA KPOHLUTEAHE U NOAZIOHE CO CTOPOHbLI, HE NOABEP-
XEHHON OrHeBOMY BO3AENCTBUIO %

7 — cbukcauus kabeneii ctanbHO NPOBONOKON AUAaMETPOM 1 MM nNpuMepHo B 400 MM OT ONOPHON KOHCTPYKLUMK;

8 — cTanbHOI KPOHLWTeH, anuHa 500 MM ";

9 — H-06pasHbie cToiiku (80 x 40 x 5 Mm)

10 — onopHas KOHCTPYKUMS;

11 — 6annacr (cTanbHas nnacTuHa; cM. pUCYHoK A.7);

15 — npoxoaka;

a — NeCTHULbI U NOAAOHBI, UCNONb3yeMble B KadecTse onop ans kabenei (cM. pucyHok A.1);

C — CTOpOHa, NoABEPXXEeHHasi OTHEBOMY BO3AEHCTBUIO;

d — cTopoHa, He noABepXEeHHasi OTHEBOMY BO3ASUCTBMUIO;

di — paccTrosiHMe OT NMOBEPXHOCTU OMNOPHOI KOHCTPYKLIMKM [0 NEpPBOM ONOPHOIA NO3ULUKW, 331aHHOE 3aKa34UKOM UC-
NbiTaHUS;

t — TonwmHa onopHoOIA KOHCTPYKLUK

2 Ha cTopoHe, He NoJBepXeHHO’ OrHEeBOMY BO34ECTBUIO, MOXET GbiTb NpeAycMOTpeHa BTopas ofopa.

b MoryT Ucnonb3oBaTbcsl ApyrMe KOHCTPYKUMKM H-06pa3sHbix CTOek U CTasibHbIX KPOHLITEAHOB (CM. 6.3.3.2).

PucyHok A.2 — CxeMa MOHTaXa CUCTeM kaGesibHbLIX NPOXOAOB B CTeHaX
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(Mpodomkerue usmeHeruss Ne 1 k CTE EN 1366-3-2009)

Pasmepbl B MunnumeTpax

—
16}
AW
wn

h

100

e
\l

l
l
1
Il
il
Il |
|
I
H
il
L‘L |
| |
PekomeHpaumm no coptam cranu ANA cTanbHbIX getanei cM. B H.4.3.2.
1 — cTranbHas nectHuua, AnuHa 300 MM, TonwwmHa 1,25 MMm;
2 — cranbHas necrtHuua, anuHa 200 MM, TonwmHa 1,00 Mm;
5 — Kkonbla cTanbHbIX NeCTHUL,
7 — noanuus dukcaluu kabeneit cranbHON NPOBONOKOH AnamMeTpoM 1 MMm nNpumepHo B 400 MM OT ONOPHOM KOHCT-
pyKumm;
10 — onopHas KOHCTPYKLUS;
12 — cranbHom yronok (L 40 x 40 x 5 mm) &;
13 — cranbHoi kanan (U 30/60/30 x 5 Mm) ®;
14 — cranbHoit yronok (L 40 x 40 x 5 mm) &
15 — npoxopka;
t — TonLMHA ONOPHOIN KOHCTPYKLMA
2 MoryT UCnonb3oBaTLCs ApYrMe KOHCTPYKLIMK CTarbHbLIX YTOFKOB U CTaNbHbIX KaHanos (cM. 6.3.3.2).

500
Lﬁh“'(}”’gg

PucyHok A.3A — OnopHas KOHCTPYKUMA Ansi KOMMYHUKaLUMiA B cucTeMax kabGenbHbix Npoxoaos,
pa3smeLlaeMblX B XXECTKMX cTeHax (cevyeHue A-A)
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(Mpodomkerue usmeHeHusi Ne 1 k CTb EN 1366-3-2009)

PasmMepbl B MunnumeTpax
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PekomeHaauumn no coptam cTanu ans cranbHbix geTanen cm. B H.4.3.2.

1 — cTanbHas nectHuua, anuHa 300 MM, TonwuHa 1,25 MM;

2 — cTanbHas necrHuua, anuda 200 mm, TonwwmHa 1,00 mm;

3 — nepdopupoBaHHbIi cTanbHOM NOAAOH, AnvMHa 500 Mm, TonwwmHa 1,5 Mm;

4 — Henep(OpVPOBaHHLIA CTanbLHOW NoaaoH, AnuHa 500 MM, TonwuHa 1,5 MM;

10 — onopHas KOHCTPYKLUS;

12 — cTanbHoi yronok (L 40 x 40 x 5 mm) %;

13 — cTanbHomn kaHan (U 30/60/30 x 5 mm) %,

14 — cTanbHo yronok (L 40 x 40 x 5 mm) %;

15 — npoxopaka;

A-A — ceyeHue, nokasaHHoe Ha pucyHke A.3A;

a1 — as — MMHUMarnbHble paboune NPoCTPaHCTBA, yKadaHHbIe 3aKa34YMKOM UCTNbITaHWUN;
A1 - G2 — kabenu (cM. Tabnuuy A.1);

H, | — kabenenpoBoabl u Tpybbl (cM. Tabnuuy A.1.10) Heo6si3aTernbHble

? MoryT Ucronb3oBaTbest ApyrMe KOHCTPYKLMW CTanbHbIX YTOSKOB U CTarbHbIX KaHanos (cM. 6.3.3.2).

PucyHok A.3B — OnopHas KOHCTPYKUMA Q1A KOMMYHUKaLUIA B cucTeMax KabenbHbIX NpoxoaoBs,
pa3MelLlaeMbIX B XeCTKUX NepeKkpbITUsIX (BepTUKanbHas Npoekuus)
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(MpodomxeHue usmeHeHust Ne 1 k CTb EN 1366-3-2009)

Pasmepbl B MunnvmeTpax
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LiseTom BbigeneHa o6nactb, cogepxalias kabenu (noapo6Ho cMm. Ha pucyHke A.1).

PekomeHaauuu no coptam crtanu ans CranbHbix geranei cM. B H.4.3.2.

1 — cTtanbHas nectHuua, anuHa 300 MM, TonwwuHa 1,25 Mm;

2 — cTanbHas nectHuua, anuHa 200 MM, TonwmHa 1,00 Mm;

3 — nepcop1poBaHHbIi CTanbHOM NOZAOH, AnuHa 500 MM, ToNwWwWHAE 1,5 MMm;

4 — HenepchOpPUPOBaHHBI CTanbHOM NoaAoH, AnvHa 500 MM, TonwmHa 1,5 Mm;

6 — cTanbHOl cTepXeHb, AuameTp 20 MM, 3acbmkcMpoBaHHBLIM Ha KPOHLUTEAHE U NOAAOHE CO CTOPOHLI, He noasep-
»KEHHO OrHeBOMY BO3AEWCTBUIO %

8 — cTanbHOM KPOHLUTEWH, AfMHa 500 MM b;

9 — h-o6pasHble cTorku (80 x 40 x 5 MM) b;

10 — onopHasi KOHCTPYKLUS;

11 — Gannacr (cTasnibHas NracTuHa; CM. PUCYHOK a.7);

15 — npoxopka;

16 — TouKM bukcaumu;

C — CTOpOHa, NoZABEpXeHHasi OrHEBOMY BO3[|eHCTBUIO;

d — cTopoHa, He NoABep)XXeHHasi OrHeBOMY BO3[1@ACTBMUIO;

d1 — paccTosiHMe OT NOBEPXHOCTU OMOPHOW KOHCTPYKLMM [0 NEpBOi ONOPHON NO3ULMK, 3aflaHHOe 3aKa3uMKoM UC-
NblTaHUA;

h — BbiCOTa NPOXOAKM;

t — TonwMHA ONOPHOWA KOHCTPYKLIUK;

W — LUIMPUHA NPOXOAKM

@ Ha cTopoHe, He NoABePXEHHON OTHEBOMY BO3AECTBMI0, MOXeT GbiTb NpesycMoTpeHa BTopas onopa.

b MoryT Ucnonb3oBaThcsl ApyrMe KOHCTPYKLUMKU H-00pasHbIX CTOeK U CTanbHbIX KPOHLUTEAHOB (CM. 6.3.3.2).

PucyHok A4 — Mpumep ONOPHOIA KOHCTPYKLUM ISl KOMMYHUKaLUWIA U pacnonoxeHue 6annacTHbix rpy3os
(xpynHOe OTBepcTHe B CTEHE)
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(Mpodomkerue usmeHeHusi Ne 1 k CTb EN 1366-3-2009)

PasmMepbl B MunnumeTpax
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LiseTom BblaeneHa obnactb, cogepxallas kabenu (nogpobHo cM. Ha pucyHke A.1).
PekomeHaauuu no coptam cTanu ans cranbHbiX getanen cm. B H.4.3.2.

1 — ctanbHas necrtHuua, gnvHa 300 mm, TonwmHa 1,25 mm;

2 — cTtanbHas necrhmua, anuHa 200 mm, TonwmHa 1,00 MM;

3 — neptopupoBaHHbIi cTanbHOM NOAAOH, AnvHa 500 Mm, TonwwmHa 1,5 Mm;

4 — HenepcopMPOBaHHbIVA CTanbHOW NoAAOH, AnuHa 500 MM, TonwmHa 1,5 Mm;

10 — onopHasi KOHCTPYKLS;

12 — cTanbHom yronok (L 40 x 40 x 5 mm) ®;

13 — cranbHom kaHan (U 30/60/30 x 5 mm) %,

14 — cranbHol yronok (L 40 x 40 x 5 mm) ®;

15 — npoxopka;

L — AnuHa npoxopaxu;

W — LUMPUHA NPOXOAKN

 MoryT MCronb3oBaTLCA APYTUE KOHCTPYKLIMM CTaNbHbIX YTOMKOB U CTarbHbIX KaHanos (cM. 6.3.3.2).

PucyHok A.5 — MpuMep ONopHOW KOHCTPYKLIMM ANl KOMMYHUKaLMiA B Npoxoakax ans kabeneit
(kpynHoe oTBepcTUE B NepeKpbLITUM)
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(MpodomxeHue usmereHust Ne 1 k CTE EN 1366-3-2009)

Pa3smepbl B MunnumeTpax
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PexomeHpaLmm no coptam cranu ans CranbHbix AgeTanei cm. B H.4.3.2.

1 — cranbHas nectHuua, gnuia 300 mm, Tomumua 1,25 mm;

2 — cranbHas nectHuua, AnvHa 200 mm, TonwuHa 1,00 Mm;

3 — nepdropupoBaHHbIil cTanbHOW NoAAoH, AnuHa 500 MM, TonwuHa 1,5 Mm;

4 — HenepdOpUPOBaHHbINA CTanbHON NoAAoH, AnuHa 500 MM, TonwmHa 1,5 MMm;

6 — cTanbHoi cTepXeHb, avameTp 20 MM, 3athUKCMPOBaHHbLIM Ha KPOHLUTEeHe U NOAAOHEe CO CTOPOHLI, He noasep-
XEeHHO# OrHEeBOMY BO3AENCTBUIO 2

8 — cTanbHOIA KPOHLUTEMH, AnuHa 500 MM .

9 — H-obpaasHble cToitku (80 x 40 x 5 MM) ®,

11 — 6annacr (cTanbHas NnacTuHa; cM. pUcyHok A.7);

15 — npoxoaka;

17 — nerkas neperopofka (KOHCTPYKLMUA M3 MeTannuMyeckux croek 6e3 coeguHeHusi OMOpHOW KOHCTPYKUUU C
H-o6pasHbiMU CTOKaMK);

18 — KapKac neuu;

C — CTOpOHa, noABepXeHHasi orHeBOMY BO3AENCTBUIO;

d — cTopoHa, He noaBep)eHHasi OrHeBOMY BO3AEACTBMUIO;

dy — paccrosiHMe OT NOBEpPXHOCTM OMOPHOM KOHCTPYKLUU OO MepBoil OnopHOW Mo3vuuK, 3ajaHHoe 3akas3yvMKoM
ucnbiTaHWUA

® Ha cTopoHe, He noABepXeHHO OTHEBOMY BO3AENCTBII0, MOXeT BbiTh NpeaycmoTpeHa BTopas onopa.

MoryT ucnone3oBaTbcsl Apyrue KOHCTPYKUMU H-06pasHbix CTOEK U CTanbHbIX KPOHLLTERHOB (cM. 6.3.3.2). KoHkpeT-

HbIli cnoco6 3akpenneHus H-o6pasHbiX CTOEK Ha CTOPOHe, NOABEPXEHHOW OrHeBOMY BO3[EMCTBUIO, 3aBUCUT OT KOHCT-
PyKLUM Neyn.

PucyHok A.6 — OnopHasi KOHCTPYKUUA ANA KOMMYHUKaUMi B rubKuX CTEHOBLIX KOHCTPYKUWAX
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(MNpodomxeHue usmeHeHusi Ne 1 k CTb EN 1366-3-2009)

Pasmepbl B MUNnMMeTpax

PucyHok A.7 — NMpumep 6annacTHbIX rpy3oB B BUAe CTanbHbIX NNACTUH

CTanbHbie rpyabl

6 kr Skr 3 kr 1Kr
a 46 60 40 50 23 30 8 10
b 100 100 100 100 100 100 100 100
c 165 128 165 128 165 128 165 128
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(Mpodomkerue usmeHeHusi Ne 1 k CTb EN 1366-3-2009)

PasmMepbl B MunnumeTpax

40+ 2

402

20

o[Co—°
|
18 |
4 bt

20

A — cTtanbHas nognopka/kaHan ¢ TOMWMHON CTEHKM 2 — 3 MM M C KOHCOINbHBLIM KPOHLUTEMHOM, 3akpenneHHbIM 60orn-
Tamu U1 CBapKoM;

B — BapuaHT 1: 20-MMm cTanbHol cTepxeHs (1);
C — BapuaHT 2: kabenbHble NecTHULbI/NOAAOHbI NOABELLEHbI Mo KPOHLITEeAHaMK Ha pe3bboBOM CTepXHe; pasme-
pbl kaHana (2) AoMmKkHbI cocTaBnATb (40 £ 2) x (40 £ 2) MM, TONWMHA CTEHKU 2 — 3 MM;

d¢ — paccTosiHie OT NOBEPXHOCTU OMOPHON KOHCTPYKLUWU A0 NEpPBOM OMOPHOM NO3ULUK, 3aJaHHOE 3aKa34YMKOM KC-
NbiTaHUA,

d:> — paccrosiHne Mexay BTopoi (HeoGsi3aTenbLHOW) U NepBoi ONopHOM NO3ULIMEN, 3aaHHOe 3aKa34YUKOM UCTIbITaHUS;
1 — cTanbHoW cTepxeHb AnameTpom 20 Mm;

2 — craneHbIe NOANOPKK, AnuHa (40 + 2) x (20 £ 2) MM, TONWKUHA CTEHKU 2 — 3 MM;

3 — cTanbHOM TPOC UNK cTanbHas NeHTa, ecnu TpebyeTcs, B 3aBUCMMOCTH OT Beca KOMMYHUKaLIMK

PucyHok A.8 — AnbTepHaTMBHbIA BapyuaHT ONMOPHOM KOHCTPYKLMM ANA KOMMYHUKaLWA
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MpunoxeHue B
(oGs3aTenbHoe)

CraHpapTHas KoHdUrypauus Manbix KabenbHbIX NPOXOA0K

B.1 Ctpyktypa o6pasyoB

B.1.1 ns o6ecne4veHus MakcMmanbHOA 06nacti npuMeHeHus cornacHo B.2 manblie Nnpoxogky Ans Ka-
Genel OOMKHLI UMETb CTaHAAPTHYIO KOHMUrypauumio, npuBeaeHHyto B Tabnuuax B.1 u B.2. UmeeTca He-
CKOMNbKO BapyaHTOB KOH(UrypaLmm:

1) manas: BkrovatoTesi o6pasubl 1, 4, 7 B cooTBeTCTBUAM € Tabnuuamu B.1 1 B.2 (Manble akpaHupoBaH-
Hble kabenm);

2) cpepHsna: BKNovaloTes ob6pasubl 1, 2, 4, 8 B cooTBeTcTBMU € Tabnuuamm B.1 u B.2 (manble u cpegHue
3KpaHupoBaHHbIe Kabenu);

3) kpynHas: BknovawTes obpasubl 1, 2, 3, 4, 8 B cooTBeTcTBUM € Tabnuuyamu B.1 n B.2 (manble, cpea-
HWE U KpyNHble 9KpaHWUpOBaHHbIe kabenu);

4) cesiska u3 F-kabenei (rpynna kabenei 4 no Tabnuue A.1), kabenein G1 u/wnu G2 (rpynna kabenei 5
no Tabnuue A.1) uunu kabenenposoaos u Tpyo (rpynna kKOMMyHuKaumid 6 no Tabnuue A.2) MOXET UCMbITbi-
BaTbCA BMECTe C OAHOM M3 CTaHAapTHbIX KOH(bUrypaumii, ykasaHHbIX BbilLe, OAUHOYHON UM B KOMOGWUHaLMK
B 3aBUCUMOCTM OT Xenaemoin obnactu npuMmeHeHusi. Pacrnonoxenue kabeneit G1 u G2 cM. Ha pucyHke B.5,
pacroroxeHue cBs3ku U kabenenposoaos (Tpy6ok) H 1 | cm. Ha pucyHke B.6.

Ecnu 3aka34vkoM UCMbITaHWIA yKasaH TONbKO OAWH KOHKPETHLIA pasMep MPOXOAKW, TO MPUMEHSIeTCSs
Tonbko Tabnuua B.1 unu B.2 B 3aBMCUMOCTH OT paamepa NPOXOaKK.

B.1.2 Ecnu, no Tpe6oBaHWI0 3aKa3uMKa WUCMbITaHWA, HEOGXOAMMO BKMIOYUTb B UCTIbITAHUA KabenbHble
MoAAOHbI UMK NEeCTHULLI, TO ANA obecnedeHuss MakcumaribHOW 06nacTi npumeHeHus cornacHo B.2 Tpeby-
eTcs, B AornonHeHne Kk kabensiM, Mcrnonb3oBaTb MNOLAOH U3 HenepdOpMPOBaHHOW CTanu C MaKCuMarnbHOW
TonwwmHoi ctarmm 1,5 mm n WwinpuHoi ot 100 go 150 mMm, Kak ykasaHo B nocnenyowmx nyHkrax. Moaxogawmii
copT ctanu cM. B H.4.3.2.

B.1.3 B 3aBucumMocCTm OT Xenaemoi obnactu npumeHeHus (BbiGop MoxeT 6biTb OrpaHU4eH B 3aBUCUMO-
CTU OT XapaKTepa usgenus Uy NPoxoak1) Mexay kabensmu CyLecTBYIOT TpU BapyMaHTa pacCTOSHUIA:

BapuaHT 1: HyneBoe paccTosiHie mexay kabensimu, a Taioke mexay kabensimu U kpaem otBepcTus (kabenm
1 kabenbHble NoAA0HbI [OMKHBI HAXOAUTLCH B KOHTAKTE C HKHEM KpaeM OTBepcTUsl) Ans Bcex obpasLioB;

BapUaHT 2: HyneBoe paccTosiHne Mexay kabensamu u 3afjaHHOe MUHVMMATIbHOE paccTosiHUe MexXay Ka-
GensiMK M KpaeM OTBEpCTUs ANs Bcex oOpas3LoB;

BapuaHT 3: 3afaHHoe MUHUMarbHOe paccTosiHue Mexay kabensmu, a Take mexay kabensiMu n kpaem
oTBepcTUs (kabenv NpoxoaAT Yepesa KOHONAaTKy He3aBUCUMO ApYr OT Apyra) Ans Bcex o6pasLoB.

Yr1o6bl OBGecneuntb MakcuManbHylo obnactb pacnpocTpaHeHusi, TpebyeTcsi ucnbitath criegylowme
KOMGUHaLuu:

a) obpasey, 2: BapuaHT 2;

b) obpasey 3: BapuaHT 1;

c) o6pasel 4: BapuaHT 1 unu 2;

d) obpasey 5: BapuaHT 1.

Bo Bcex cnyyasx kabenu (kabenbHble NOAAOHBI) AOIMKHBI ONMPATLCS UMY ObiTb 3a(hUKCUPOBAHHBLIMK Ha
OMOPHOW KOHCTPYKLIUM C 06eux CTOPOH NPOXOAKU. PaccTosiHue OT onopbl A0 NPOXOAKK AOMKHO GbiTb ykasa-
HO B NPOTOKOME UCNbITaHWA. Ecnu B KayecTBe KOHEYHOTO BapuaHTa cMCTEeMbl NpeanonaraeTcs UCnonb3o-
BaTb anepTypHbIA Kapkac Unu BTYNKY, TO COOTBETCTBYIOLLYIO AieTallb Heo6X0AUMO BKITIOUUTL B UCTIbITAHUE.

Ta6bnuua B.1 — O6pa3ubl u cTaHaapTHLIe KOHMUIypauvmu AnNs MakCMManbLHOro pazMepa NpoxXoAKu

Ob6osHaueHue Konuuectso Konuyectso Ka6enb/koMmyHukaLus cornacHo Lgouzzgﬁax?geegg::ar?
obpa3sua o6pasyoB KOMMYHUKaLMA Tabnuuam A1 n A.2 o
TeNbHbIA)
1 1 - MycTas koHoMaTka -
1 1 C1
2 1 C2 100 — 150 mm ®
(cM. pucyHok B.2) 1 C3 (cM. pucyHok B.1)
1 E
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OxkoHuaHue Tabnuubl B.1

LLupuHa kabenbHoro

O6osHayeHue KonuuecTtso Konunuectso KaGenb/koMMyHUKaLus cornacHo
o6pasua 06pasLOB | KOMMYHMKaLWiA Tabnmuam A.1 n A.2 nopnoka (Heobssa-
TenbHbIN)
3 1 1 D1 .
1 D2 100 — 150 mm
(cMm. pucyHok B.3) 1 D3
1 1 B
4 3 A1 a
(cm. pucyHok B.4) 3 A2 100 - 150 mm
3 A3
5 1 1 G1 a
(cm. pucyHok B.5) 1 G2 100 - 150 mm
1 1 Csna3ka us F-kabeneit
H (cTanbHoi kabenenposop/
6 2 Tpy6a) °
(cM. pucyHok B.6) Py o
2 | (nnacmacooauén
kabenenposoa)
@ Cm. Taioke B.1.4.
®Cm. Tabnuuy A.2 n A.1.10.

Tabnuua B.2 — O6pa3uybl M craHpapTHble KOH(UIypauuM AnNA MUHUMaSIbLHOTO pa3Mepa NpoXoAKu WUnu
MMHUMaNbLHOIo KomnbLeBoro 3a3opa

o Twn kabensa cornacHo
Ob6o3HaveHue obpasua KonuuectBo 06pasuos Konuuectso kabeneit Tabnuue A.1
7
(cMm. pucyHok B.7) 1 1 B
8
(cm. pycyHok B.7) 1 1 E

B.1.4 Ecnu ucnonb3yeTcs kabenbHbiii MOSAOH, TO B AOMONHEHUe K kabensiM criefyeT MCNonb3oBaTbh
6annacTHbI rpy3 cornacHo A.1.5.

B.2 O6nacTb NnpuMeHeHUs

B.2.1 PesynbTaThl WCMbITAHWIA, BbINOMHEHHbIX AN MPAMOYroNbHbIX NPOXOAOK, AeACTBUTENbHbI U Ans
KpYTTbIX NPOXOAOK TaKOM Xe nrowaam, Ho He HaoGopoT.

B.2.2 NpumeHsioTca npasuna onpeaeneHnsi obnactv npumeHeHusi, npueedeHHble B 13.5, A.3.1, A.3.2,
A3.3,A34.

B.2.3 PesynbTaThl WCMbITaHWU, MONy4YeHHbIE AN CUCTEM KabenbHbIX MPOXOZOB C WCMNOSIb30BAHWEM
CTaHAapTHbIX KOHUrypauuii, LEeNCTBUTENbHLI AN BCEX Pa3MepoB NPOXOAOK, He NPEeBbILIaoLLMX pasmeph,
Ans KOTOPbIX 6biNO BbINONHEHO MCMbITaHWe, NPU YCIIOBUU, YTO MONHas BenUUMHa NonepeyHbIX CeveHUi Ka-
Geneit (T. e. cepAe4YHUKOB M M30naUMKU) He npesbilwaeT 60 % oT nnowaay npoxoaa u paboune 3a30pbl He
MeHbLLIe UCNOMNb3OBABLUMXCS B UCTLITAHUSIX MUHUMATbHBIX pabouux 3a30poB (a4 U ay; CM. pucyHku B.1 — B.7).

B.2.4 PesynbTaThl UcnbiTaHWiA 06pas3LioB, ykasaHHbIX B B.1.3, AeicTBUTENbHbLI ANs BCeX BapuaHTOB U
koMbuHauui. PesynbTaTbl UCMbITAHWUIA, NMONyYeHHbIe ANs BapuaHToB 1 U 2, AecTBUTENbHLI Takke ANS Ba-
puaHTa 3, Ho He HaobopoT.

B.3 HectanpapTHan KoHdpurypauus

B.3.1 Ecnu ucnblTaHus BLINMONHAIOTCA HE B COOTBETCTBUM ¢ TpeboBaHuamu B.1, To HeoBxoaumo yuecTtb
1 NpesycMOTPeTb B KOHCTPYKLUU UCTbITaTensHoro obpasua cneayowme ¢akropsbl:

1) cambliii KPpYNHBIA Npoxoa Ansi kabens (B CTeHax U NepeKpbITUSIX), KOTOPLIA TpeGyeTcs YNNOTHUTL;

2) npoxoJKa MUHUManbHOW TOSLLMHbI;

3) Tvn kabeneit, BKMIOYEHHBIX B UCTIbITAHWE;
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4) MaKkcumarnbHO BO3MOXHas MIIOTHOCTb kabensa (OTHOCUTeNnbHO OOLLero nonepeyHoro ceveHus kabe-
nen B yNnnoTHAEMOM Npoxofe U OTHOCUTESIbHO NonepeyHbIX ceveHuid NPOBOAHUKOB B kabene);

5) onopbl Ans kabensi, €N oHU UCNONb3YIOTCA.

B.3.2 Ecnu TpebyeTca ucnonb3oBartb NPOXoAKy C BONHOBOAAMM, TO B UCTbITaHUE A0DKHbI ObiTb BKIIO-
YeHbl BCe BapuaHTbl YCTPOWCTB, 3aflaHHbIe 3aKa34YMKoOM MCNbITaHWst; NpU 3TOM UCNOSb3yeTcsl KoHhUrypaLums
KoHua Tpybbl U/C. OpgHako B npeaenax AvanasoHOB pasMepoB OOHOTUMHbLIX BOSIHOBOAOB, ANSi KOTOPLIX Bbi-
NONHEeHbl UCNbITAHUS, AONYCKAETCA pacnpoCTpaHeHue pesynbTaToB UCMbITAaHW NO AMaMeTpam M TOMLLMHE
CTEHOK Ha OCHOBE MUHUMAIBbHOIO M3 NONY4YEeHHbIX PesynbTaToB.

1 — kaGenbHbIf NognoH cornacHo B.1.2 (ecnu 3aaTpe6oBaH 3aKka34MKOM UCTbITAHWIA);

a1 — MUHUMarbHOe paccTosiHue Mexay kabeneM (kaGernbHbIM NoAO0HOM) M KpaeM Npoxoaku, BoiGpaHHoe 3aka3uu-
KOM WUCTbITAHWIA;

C1, C2, C3, E — kabenu cornacHo tabnuue A.1;

h — MakcumarnbHas BLICOTa, 3afjaHHasA 3aKka34yuKOM UCTILITaHUIA (B Npejenax AvanasoHa, ykasaHHoro B 3.11);

W — MaKcumarnbHas LUMpUHA, 3agaHHas 3aKka34MkoM UCTbITaHWiA (B Npedenax AuanasoHa, ykazaHHoro B 3.11)

PucyHok B.1 — NMpumep ctaHaapTHOW KOHUrypauum Manbix KabenbHbIX NPOXOAOK, BKAIOYan
KkabenbHbI noanoH: o6pasel 2, BapuaHT 2

A B C
ay
8
h h @ h
®
@@@ ®
w w

A — BapuaHT 1 pacnonoxeHue kabenei NPoM3BOSIbHO, NPW YCIIOBUW, YTO OHWU HAXOAATCA B KOHTaKTe ApYr C IpYroM
U C KpaeMm OTBEPCTUS;

B — BapuaHT 2 pacnonoxeHue kabeneit NPoU3BONLHO, NPU YCIIOBUM, YTO OHW HAXOAATCA B KOHTaKTe APYr C APYroM;

C — BapuaHT 3 pacrionoxeHue kabenei NPoU3BONbLHO (KOHTAKT MEXAY KakuMu-nubo kabensmu oTcyTcTByeT);

a1 — MMHUManbHoe paccTosHue Mexay kabenem u KpaeM NPoXoAKW, BbIbpaHHOe 3aKa34MKOM UCMbITAHUIA;

a2 — MUHUManbHOe paccTosiHUe MeXay ABYMA kabensamMu, BbiopaHHOe 3aKa3YukoM UCTIbITaHUN;

C1, C2, C3, E — kabenu cornacHo tabnuue A.1;

h — makcumanbHas BbicOTa, 3afaHHasn 3aKka3vyMKOM UCTIbITaHWiA (B Npegenax Auana3soHa, ykasaHHoro B 3.11);

W — MakcuMmarbHas LUMpUHA, 3afaHHanA 3aKa34MKoM UCTIbITAHUIA (B Npedenax AuanasoHa, ykasaHHoro B 3.11)

PucyHok B.2 — O6pasel 2 cornacHo Ta6nuue B.1: npumep kBaagpaTHoro o6pasua
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A B C

8y

2y

oy ©

w

w w
[~ [

A — BapuaHT 1: pacnonoxeHue kabenei NPOM3BONLHO, NPU YCIOBUM, YTO OHU HAXOAATCHA B KOHTaKTe APYr C APYroM
U C KpaeM OTBEpCTUS;

B — BapuaHT 2: pacnonoxeHve kabenei NpousBorbHO, NMPY YCIOBMU, YTO OHU HAXOOATCA B KOHTaKTe ApYr € ApYroM;

C — BapuaHT 3: pacrnonoxeHue kabeneii NpPoM3BONbLHO (KOHTAKT MeXAY KakuMu-nubo kabensmu oTcyTcTByeT);

a1 — MMHUManbHOEe paccTosiHue Mexay kabernem n KpaeM npoxoaku, Bbl6paHHOe 3aKa34ynkom VICI'IbITaHVII'/'I;

a2 — MMHManbHOe paccTosiHMe Mexay ABYMS kabensimu, BbiGpaHHOE 3aKa34MKoM UCTbITaHuA;

D1, D2, D3 — kabenu cornacHo Tabnuue A.1;

h — makcumanbHas BbICOTa, 3ajaHHAA 3aKa34MKOM UCTIbITaHWiA (B npedenax guanasoHa, ykasaHHoro B 3.11);

W — MakcumarsibHas LUMPUHA, 3aAaHHas 3aKka34yukom UcnbiTaHui (B npegenax auanasoHa, ykasadHoro B 3.11)

PucyHok B.3 — O6pa3sey 3 cornacHo Tabnuue B.1: npumep kBaagpaTtHoro obpasua

A B C

a4

A3

Al A2 A3 B

o o]
: ,l‘ / Ia1 [e] (o) &)

w w w
o S E— - T S——

{2 — kabenu A1 cornacHo Taénuue A.1;

> — kabenm A2 cornacHo Tabnuue A.1;

© — kabenm A3 cornacHo Tabnuue A.1;

A — BapuaHT 1: nocnefoBaTensHOCTb KOMOUHaUUA B (hopMe TPUNUCTHUKOB NPOU3BOSILHA NPU YCINIOBUU, YTO OHU
HaxXOAATCSA B KOHTaKTe ApYyT C APYroM U ¢ kabernem B;

B — BapuaHT 2: pacnonoxeHue kabenei NPOU3BONLHO, NPU YCNOBUMU, YTO OHU HAXOAATCH B KOHTaKTe APYT C APYroMm;

C — BapuaHT 3: pacnonoxeHue kabeneit NPOU3BONBLHO (KOHTAKT Mexay KakuMmu-nubo kabensmu oTcyTcTBYET);

aq — paccrosiHue Mexay kabenem B u kpaem NPoxoAaku, BbIGpaHHOe 3aKa34YMKOM UCTIbITaHWIA; 3Ta BeNMuMHa AOSDKHA
npeacrasnaTb OG0 MUHMMaTIEHOE PaccTosiHue Mexay SioGbim 13 kabenei U Kpaem NPoxoaKu;

a; — paccTosiHue Mexay kabeneM B u nioGeiM u3 kaGeneit A, BbiGpaHHOE 3aKa3uMKOM UCTIbLITAHWA; 3Ta BENUYMHA
[OIMKHa NpeacTaBnsaTb coboin MUHUManbHOe paccTosHue Mexay nobbimu AByMs KabensiMu;

A1, A2, A3, B — kabenu cornacHo Tabnuue A.1;

h — MakcumanksHas BbICOTa, 3ajaHHan 3aka34MKoOM UCTILITaHWIA (B Npeaenax AuanasoHa, ykasaHHoro B 3.11);

W — MakcumanbHas LUMpWHA, 3afaHHas 3aKas4ukoM UCTbITaHWi (B Npeaenax Avana3oHa, ykasaHHoro B 3.11)

PucyHok B.4 — O6pa3sey 4 cornacHo Ta6nuue B.1: npumep kBaapatHoro o6pasua
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A B C
a
&1 S
h G2 h h
Gi
G1 G2 a,
- W w

A — BapuaHT 1: pacnonoxeHue kabenei NpousBosbLHO, NPU YCIOBUM, YTO OHU HAXOASITCA B KOHTaKTe Apyr C APYroM
U C KpaeM OTBEPCTUS!;

B — BapuaHT 2: pacnonoxeHue kabeneit Npou3BonLHO, NMPY YCIIOBUK, HTO OHW HAXOASTCH B KOHTaKTE APYT C PYTOM;

C — BapmaHT 3: pacnonoxeHue Kabeneii NPOM3BONbHO (KOHTAKT MeXAY KakuMu-nubo kabensmm oTcyTcTByeT);

a1 — MMHMMAILHOE paccTosiHue Mexay kabenem v Kpaem NpoXoaku, BbiGpaHHOe 3aKa34MKOM UCTILITaHMIA;

a, — MMHUMarbHOE paccTosiHue MeXxay ABYMS kabensiMu, BbiopaHHOE 3aKa3yukoM UCTILITAHUN;

D1, D2, D3 — kabenu cornacHo Tabnuue A.1;

h — MmakcumarnbHas BbicoTa, 3afiaHHas 3aka34yMKOM UCTbITaHWiA (B Npeaenax AuanasoHa, ykasaHHoro B 3.11);

W — MakcumarbHas LUMpUHA, 3afaHHas 3aKa34yuKoM UCTIbITaHUIA (B Nnpedenax AuanasoHa, ykasaHHoro B 3.11)

PucyHok B.5 — O6pa3en 5 cornacHo Tabnuue B.1: npumep xBagpatHoro obpasua

REG
(F

a1 — MMHMMarnbHOE paccTosiHue Mexay kabenem n kpaeMm NPoxoakw, BbIGpaHHOE 3aKa34MKOM UCMbITAHUR;

F — kabenwu cornacHo Tabnuue A.1;

H — meTannuueckuit kabenenposoa/rpy6a cornacHo A.1.10;

| — nnacTmaccoBhiii kabenenposop cornacHo A.1.10;

h — MakcumanbHas BbicoTa, 3a4aHHas 3aKa3uMkoM UCNbITaHWiA (B Npeaenax avanasoHa, ykasaHHoro B 3.11);
W — MakcumarbHas LUIMpUHa, 3aaHHas 3aKkasvyuMKoM UCTbiTaHui (B Npedenax AuanasoHa, ykasaHHoro B 3.11)

MpumeuaHne — Ha pucyHke nokasaH sapuaHT 2 °. [ina sapuaxTa 1 b PaccTofHne a, paBHO HyNIO.

? PacrnionoxeHue CBA3KU U kaBenenpoBoaos NPOM3BONLHO, NPU YCIOBUM, YTO NNacTMaccoBblit kabenenposopa ka-
caeTcs MeTannuyeckoro kabenenposoaa (Tpy6b!).

b PacnonoxeHue cBA3kK U Kaﬁenenposonoa NPon3BOMbHO, NPU YCIOBUU, YTO OHU KaCaloTCs Kpasi NpOXOAKU, a nna-
CTMacCOoBbI kaGenenposoy kacaeTcs MeTannuyeckoro kaéenenposoga (Tpyobi).

PucyHok B.6 — O6pasel 6 cornacHo Ta6nuue B.1: npumep kBaapaTHoro o6pasua
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A

h min

ay

w min

O —kabenb B (o6pasey; 7) unu E (o6pasew 8) cornacHo Tabnuue A.1, cm. B.1.1;

h min — makcMManbHas BbICOTa, 3aaHHas 3aKa34yMKoM UCMbiTaHUi (B npegenax guanasoHa, ykasaHHoro B 3.11);
W min — MakcumanbHas LUIMPUHA, 3aJaHHas 3aka3yMkoM UcnbiTaHWi (B Npedenax guanasoHa, ykasaHHoro B 3.11);
a1 — paccTosiHue Mexay kabeneM u kpaem NPoXoaKK

PucyHok B.7 — O6pa3ubi 7 1 8 cornacHo Tabnuue B.2: npumep kBagpaTtHoro obpa3sua
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MpunoxeHue C
(o6s3aTenbHoe)

CraHgapTHasa KoHdurypaums u oénactb NnpMMmeHeHUs MOAYNbHLIX CUCTEM
U KabenbHbIX KOPOGOK

C.1 MoaynbHble cucTembl

C.1.1 CranpapTHas koHdurypauus

C.1.1.1 Kapkac n konm4ecTBO €AUHbIX OTBEPCTUMN

McnbiTaHua JormkHbl 6biTb NpoBefeHbl ANA MaKCMMaribHOro pasMepa e4UHOro kapkaca unv eauHoro
OTBEpCTUA B COCTaBHOM Kapkace.

[ns cocTaBHOro kapkaca MCMbITaHWA JOMKHbI ObiTh BLINOMHEHbI NPY MAKCUMAabHOM KONMYecTBe eau-
HbIX OTBEPCTUI, 3@ WUCKMIOYEHNEM Crny4asi, KorJa COCTaBHble KapKachl M3roTOBMEHbl U3 CTanu, U TOMLWMHA
CTeHKU Kapkaca cocTaBensieT He MeHee 6 MM. B aToM criydae MOXeT UCNOMNb30BaTbCA COCTaBHON KapKac
CTaHAapTHbIX OTBEPCTUIA B Kapkace 2 x 2.

C.1.1.2 Moaynu

C.1.1.2.1 NycTbie Moaynu

CraHgapTHbIe eavHble WU COCTaBHbIE KapKkachl AOSKHbI BKIOYaTh criedytoLue Moaynu.

MycTbiMK MoAyNsAMY AOMKHBI BbITh NpefcTaBneHbl Bce pasmepbl U KoHdpUrypauum mogyneir. OaHo oT-
BEepCTMe COCTaBHOro kapkaca AOMKHO ObiTb MOSIHOCTHIO 3aronHeHo nycTbiMu MoAdynsiMu. Ecnu Mecta He-
[OCTaTo4HO, TO CriefyeT MCrorb30BaThk O0MbLUMIA COCTABHOW KapKac, BKIovalowmid GonbLle OTBEpPCTUi, unn
AOMNONHUTENbHLIE eAuHble KapKachl.

C.1.1.2.2 Moaynu, copepxaiwjme KOMMYHMKaLUK

BoamoxHbl 4 criy4as KOMMyHUKaLWIA, NPOXOASLMX Yepes NPOoXoaKyY:

— cnyvaii 1: Tonbko kabenu;

— Chny4ai 2: Tonbko MeTannuyeckue Tpyobl (BO3MOXHA TONbKO NpepbiBUCTas U30NSALMA);

— cnyvai 3: TonbKo nnactmaccosble TpyObl;

— Cny4ail 4: CMeLLaHHbIA.

CranpgapTHas koHdurypauus ans cnyyas 1:

Tunbl ucnonb3yembix kabeneii npuBeaeHsl B Tabnuue A.1. iIMeeTcs HECKONbKO BO3MOXHbIX KOH(Mry-
paLuii B 3aBUCUMOCTU OT Xenaemoil obnacTu NpUMEHeHus!:

1) manas: BknoYaloTCA Boe kabenu u3 rpynnbl kabeneii 1 (Manble akpaHWpoBaHHble kabenu). Tun, Ko-
NUYeCTBO U pacnornoxeHue kabenei nokasaHbl Ha pucyHke C.1A;

2) cpenHnas: BKNoYaloTCs Bce kabenu ua rpynn kabeneit 1 n 2 (Manble n cpefHWe aKpPaHMPOBaHHbIE Ka-
6enu). Tun, KonNu4ecTBo U pacnonoxeHue kabeneil nokasaHbl Ha pucyHke C.1B;

3) KpynHasn: BKMoyaloTcs Bce Kabenu u3 rpynn kabenei 1, 2 u 3 (Manble, cpegHue U KpynHbie aKpaHu-
poBaHHble kabenu). Tun, KONMYECTBO U pacnonoxeHue kabenei nokasaHol Ha pucyHke C.1C;

4) B fononHeHue K KOHcMrypauum «kpynHasi» MoryT GbiTb (Heo6s3aTensHo) BkMoyeHbl 1 kabenb G1
n/unu 1 kabenb G2 (cM. pucyHok C.1D);

5) ecnu 4acTblO CUCTEMbI SIBNISIIOTCA HeAenuMbie MHorokabenbHble MOAYNM ANA Heckonbkux kabeneit,
TO Takue MOAynu cneayeT MCNonb3oBaTb B AONOMHEHUE K MOAYNAM, NnokasdaHHbIM Ha pucyHke C.1, ucnonb-
3y MakcUManbHyl0 Harpysky Ha kabenu. Cneayet BolbUpaTh MOAYNb C MakCUMaJsibHbIM KONMUYecTBOM kabe-
nei 1 MUHUManbHLIM PacCcTOSHUEM MeXay Kabensimu;

6) cnepyeT ucnonb3oBaTb MUHMMANbLHLIA pa3Mep MOAYNS, NOAXOAALWMIA ANA KaKOAOro KOHKPETHOro Ka-
bens;

7) ecnu ucnonbayeTcs Gonblle eAuHLIX OTBEPCTUiA, YeM HeobxoauMo (cM. pucyHku C.1A — C.1D), To ux
crieayeT 3anosHUTL NYCTbiMA MOLYNSIMU.

CraHpgapTHas KoHdurypauus ans criyyas 2:

8) cnegyeT NpUMEHNATL NpaBuNa, yka3aHHble B E.1;

9) TpybLI cneayeT BKIlOYaTh B COCTABHOW kapkac 2 x 2. Ecnu B 3TOM kapKkace HeJoCTaro4HO MecTa, To
cneayeT UCNONb30BaTh GOMNbLUMIA COCTABHOM Kapkac, BKIMIOYaoWmii 6onbiue oTBepCTUiA, Mnu A0NOMHUTENb-
Hble OTBEPCTUA C €AuHbIMK Kapkacamu. B nocnegHem cnyyae B NPOTOKONE UCMbITaHWIA [OMMKHO ObiThb yKasa-
HO MUHUMAnNbHOE PacCTOsIHUE MEXAY OTBEPCTUAIMU eAMHBLIX KAPKacoB /MMM MEXAY COCTaBHLIM KapKacoM M
OTBEPCTUSIMUA €AUHbIX KAPKaCOB.
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CraHpapTHas KoHdurypauus ans cnyyas 3:

10) B cnyyae Heo6xoAMMOCTU ONYCKAETCA UCTONb3oBaHWe KomnbLa unu o6eprtku;
11) crniegyeT npuMeHATbL NpaBuna, ykasaHHole B E.2;

CraHaapTHas KoHurypaums ans cnyyas 4:

12) cnegyet NnpMMeHATb NpaBuna, ykasaHHble B NpunoxeHun F.

C.1.2 O6nactb NpUMEHeHUsA

B vcnblTaHUAX AOMXHBI UCMONb30BaTHCA MakcUMarbHbIA pasMep eAMHOro OTBEPCTUS U MakCUMaribHOoe
KOMMYECTBO €MHbIX OTBEPCTUI B COCTABHOM KapKace, 3a UCKMIOMEHMEM CreayoLero cnyyas: pesynbrartbl
UCMbITAHUIA, MONYyYEHHbIe Ha COCTaBHbIX KapKkacax, M3roTOBMEHHbIX M3 CTanu, C TOMLLMHOW CTEHKU Kapkaca
He MeHee 6 MM, NPYMEHUMbI K COCTABHBIM KapKkacam C NnioGbiM KONM4ECTBOM €AUHBLIX OTBEPCTUI B KECTKUX
3MeMeHTax CTpoUTerbHbIX KOHCTPYKLUA, @ Talke K COCTaBHbIM Kapkacam C eAMHbIMU OTBEepCTUSMU 4 x 1
UM 2 x 2 B rUGKUX KOHCTPYKLMSIX.

C.1.2.1 KoMmmMmyHukaLumu

Ecnu ucnonbsyetcs craHgapTHasa KoHdurypauus cornacHo C.1.1, cnyyail 1, To NpUMEHRAIOTCA NpaBuna,
ykasaHHble B A.3.1 n A.3.2.

Ecnu ucnonb3yertcs ctaHgapTHasa koHdmrypauus cornacHo C.1.1, cnyvail 2, TO NpUMEHNAIOTCA NpaBuna,
yKasaHHble B E.1.5.

Ecnu ucnonb3yertcs craHgapTHas koHdurypauus cornacHo C.1.1, cnyvait 3, TO NnpUMeHsIloTCA nNpaBuna,
ykasaHHble B E.2.7.

Ecnun ncnonbsyetcs craHgapTHas koHcmrypauus cornacHo C.1.1, cnyyaii 4, TO NpUMEHNAIOTCA NpaBwna,
ykasaHHbie B F.5.

PesynbTarthl, Nony4yeHHble Ans Moaynen, coaepalimx 6osnee AByX KOMMYHUKaLMA, NPUMEHWUMEI K eau-
HbIM MOZYISIM C TEM e pasMepoM OTBEPCTUSA, NPU YCIIOBUM, YTO pacCcTosiHUEe MeXAy KOMMYHUKaUUAMU He
MpeBbILaeT 3KBUBANEHTHbIX BENIMYUH ANA eAUHbIX MOAyrei.

C.1.2.2 PasgenuTenu

MuHumanbsHoe paccTosHue mMexay eauHbiIMU N COCTaBHbIMU KapkacamMu OOIMKHO COOTBEeTCTBOBaTb
pPacCTOSHMIO, UCNOMb30BABLUEMYCS B UCNbITAHUAX, UNU COCTaBNATbL He MeHee 200 Mm.

C.2 KabenbHble KOPOOKU

C.2.1 O6wue ceBegeHun
MpaBuna, NpuBeAEHHbIE HWKE, MPUMEHSIIOTCA TONbLKO K KabernbHbiM KOpo6kaM CO cTanbHbIM KapKacoM.

C.2.2 CtpykTypa obpasua

C.2.2.1 ins obecnevyeHns MakcMmanbHoW o6nactu npumeHeHus cornacHo n.C.2.3 cneayeT UCNonb3o-
BaTb 0o6pasubl U cTaHgapTHbIe KoHdurypauun cornacHo Tabnuuam B.1 n B.2. KaGenn, cootBeTtcTBylowme
obpa3uam 2, 3, 4 n 5, MoxHo 06LeanHATL B oauH obpasel,. Ecnu no Tpe6oBaHuio 3aKkasunka B UCMbITaHUS
JOMKeH ObiTb BKNIOYEH KaberbHbili NOAA0H, TO HE06X0AUMO MCMONb3oBaTh kKaberbHbIA NOAAOH COOTBETCT-
ByOLLEN LWMpUHBI (CM. pucyHOK C.2B). MIMeeTcs HECKOMNBKO BapuaHTOB KOH(UIypaLuu:

1) manas: BkniovaloTes o6pasubl 1 u 4 B COOTBETCTBUM C Tabnuueit B.1;

2) cpepHss: BkoYaoTes o6pasubl 1, 2, 4, 8 B cooTBeTCTBUM ¢ Tabnuuamu B.1 1 B.2;

3) kpynHas: BkioyatoTcs 06pasubl 1, 2, 3, 4 B cooTBETCTBUM ¢ Tabnuueit B.1 (cM. pucyHok C.2A);

4) B ka4yecTBe AOMNONHUTENbHON BO3MOXHOCTU cBA3ka u3 F-kabeneli (rpynna kaGeneit 4 no Tabnuue
A1), kabenein G1 u/unu G2 (rpynna kabenen 5 no Tabnuue A.1) uwnu kabenenpoeogoB U Tpy6 (rpynna
KOMMYHUWKaLuiA 6 no Tabnuue A.2) MOXeT UCMbITbIBATLCA BMECTe C OAHOW M3 CTaHAAPTHbLIX KoHdUrypauuii,
yKasaHHbIX BbILLIE, OAUHOYHOMN MNK B KOMGUHaLUW B 3aBMCMMOCTH OT Xenaemoil 06n1acT NpvMeHeHus!.

Ecnun 3aka3uMkom MCMbITaHWIA yKa3aH TONbKO OAWH KOHKPETHLIV pasMep MPOXOAKW, TO MPUMEHSETCS
Tonbko Tabnuua B.1 unu B.2 B 3aBMCUMOCTY OT paamepa NPOXOAKM.

C.2.2.2 Ecnu OTHOLLEHME MONEepeyYHOro CeYEeHUs MaTepvana BCMy4MBalOLLErocsl NOKPbITUS K pasMepy
OTBEPCTUA PasnNUYHO AN pasHbIX pasmMepoB B Npeaenax ananasoHa, 3aAaHHOro 3aKa3uMkoM UCTbITaHuUi, TO
DOMNOMHUTENBHO HEOOXOAUMO UCTBITaTh MYCTOe OTBEPCTUS, pasMep KOTOPOro COOTBETCTBYET MUHUMAIbHO-
My BblLLEYKa3aHHOMY OTHOLLEHHUIO.
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C.2.2.3 Ecnu TpebyeTca ucnonb3oBaTb Heckonbko kabenbHbIX KOpoBoK Apyr 3a Apyrom, To TpebyeTcs
pa3MecTuTb He MeHee ABYX KOpoBOK B COOTBETCTBUM C pacrionoxeHnem A unu B (cM. pucyHok C.3). Pe-
3ynbTaTthl, NONy4YeHHbIe ANs pacronoXeHus A, AeNCcTBUTENbHLI U ANA pacnonoxeHus B, Ho He HaoGopoT.

C.2.2.4 Ecnu npeanonaraetcsi UCNONb30BaTh B CTEHe HECKONbKO kabenbHbIX KopoBok, pacrnonoXeHHbIX
Apyr Hag apyrom (pacnonoxeHne C cornacHo pucyHky C.3), TO B UCMLITaHUAX AOIMKHO UCNONb30BaTbCA
MaKkcMmarbHoe KoNM4ecTBO KOpoGOK, ykazaHHOe 3aka3yukoM ucnbiTaHuid. Kpome Toro, gomkHa 6bitb o6ec-
neuyeHa COOTBETCTBYIOLLANA Harpy3ka, UMUTUPYIOLLAA Harpy3ky cO CTOPOHbI kabenei (Hanpumep, ctanbHble
6annactHble rpy3bl, Kak NOKA3aHO B NPUNOXeHUn A), 3a UCKMIOYEHMEM Crny4yaes, KOraa AN 3TON Harpy3ku
npeaycMaTpuBaloTCsl ApyrMe Hecyllue KOMMNOHEHThl. Ecnn 3akasuMkoM UCTIbITaHWi yKasaHo, uTo Apyr Hapg
ApYroM AOJMKHbI pacnonarateCs KOpo6ku pasHbIX pasMepoB, TO HEOGXOAUMO UCTILITaTb OAHY KOHCTPYKLMIO,
coAepXxallylo MakcumarnbHOe KONMMYeCTBO KOpoboK, COCTaBreHHyIo0 U3 KOPOBOK MakCUManbHOro pasMepa, U
OAHY KOHCTPYKLMIO, coaepiaLLyio TpU kopobku pa3Hbix pasmepoB (CM. pucyHok C.4).

C.2.2.5 inA nepekpbITUiA pacnonoxeHust A u C aHanorm4Hbl.

C.2.2.6 KabGenbHble kopobku pasHOW ANWHbI (Nop, ANMMHOW MOHUMaeTCcs pasmep, NepneHANKYNAPHbINA
CTEHe unu nony) cnegyer oLeHUBaTb pa3fesibHO.

C.2.3 O6nacTb npuMeHeHUs

C.2.3.1 NpumeHsioTcs npasuna, npuseaeHHbie B A.3.1 — A.3.3, a Tarke A.3.4.

C.2.3.2 NonyyeHHble pe3ynbTaTbl UCMbITAHWIA PacnpoOCTPaHAIOTCA Ha BCe pasMepbl B AuanasoHe OT
MakcumMmarnbHOro 0 MUHUMaribHOro U3 UCNbITaHHLIX pa3MepoB, NMpu YCroBuK, YTO NyCcTas Npoxoaka ucnbita-
Ha cornacHo C.2.2.2 1 pesynkTar okasaricsl NoNoXuUTeNbHLIM A11s1 NpeanofiaraeMoro npeaeria orHeCTOMKOCTU.

C.3 HectaHgapTHasn koHdUrypauus

C.3.1 Ecnv mcnbiTaHWs BbINOMHAKTCA He B cooTBeTCTBMM ¢ TpeboBaHuamu C.1 u C.2, To Heobxogumo
yyecTb M NpedycMoTpeTb B KOHCTPYKLMK UCMbITaTenbHoro obpasua crieaytowme akTopbi:

1) cambiit KpYNHBIA Npoxog Ans kabens (B cTeHax U nepeKkpbITUSX), KOTOPbIA TpebyeTcs YNNOTHUTL;

2) npoxoaKa MUHUMaIbHON TOMNLWHBDI;

3) Tun kabeneit, BKMKOYEHHBIX B UCTbITAHWE;

4) makcumanbHO BO3MOXHas NNOTHOCTb kabens (OTHOCUTENbHO OOLLEr0 NMONepevHoro ceveHus kabe-
rnei B yNnnOTHAEMOM NMPOXOAE U OTHOCUTENLHO NOMEpPeYHbIX CeYeHUii NPOBOAHMKOB B kabGene);

5) onopbl Ansi kabens, ecnm oHW UCMOMb3YITCS.

C.3.2 Ecnu TpebyeTcs UCMONL30BaTh NPOXOAKY C BOMHOBOAAMU, TO B UCMbITAaHWE AOMKHbI GbiTb BKIIO-
YeHbl BCE BapMaHTbl YCTPOWCTB, 3aaHHbLIE 3aKa34MKOM MCMbITaHUSI; MPY 3TOM UCMONb3YeTCH KOH(Urypaums
KoHua Tpy6bl U/C. OgHako B npefenax AuanasoHOB pasMepoB OQHOTUMHLIX BOMHOBOAOB, ANSA KOTOPbIX Bbl-
MOrHeHbl UCMbITaHWS, JOMYCKaeTCsl pacnpocTpaHeHWe pe3ynbTaToB UCMbITaHUA No AMaMeTpaMm U TonlMHe
CTEHOK Ha OCHOBE MUHUMArbHOro U3 Nory4eHHbIX pe3yrbTaToB.
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m — COCTaBHOM Kapkac 2 x 2;

A — BapuaHT KOHUrypaumum «manasy;

B — BapuaHT KOH(UIypaLmm «CpeaHany;

C — BapuvaHT KOHUIypauuu «KpynHas»;

D — BapuaHT KOH(UrypaLmmu «kpynHan», BKNIOYas HEdKpaHMpoBaHHbIE kabenu (nposoga) G1 u G2;
A1 - G2 — kabenu cornacHo Tabnuue A.1;

h — makcumarnbHasi BelcoTa 4UHOTo OTBEPCTHS;

t — TonwKHa Kapkaca;

W — MakcMMarnbHas LUMpUHa eauHOro oTBepCTUs

PucyHok C.1 — CtanpaapTHas koHcuUrypaums ansi MOAynbHbIX CUCTOM
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A — BapuaHT KoHdUrypauum «kpynHasi» — obpasubl 2 — 4 (cM. Tabnuuy B.1) o6beauHeHb!;

B — koH(urypauus, Brniovatowas o6pasubl 2 — 5 (cm. Tabnuuy B.1) n gononHuTensHbIA kabenbHbIA NOAAOH;
1 — pononHUTeNbHbIA KabenbHbI NOAAOH cornacHo B.1.2, wupuHa 300 mm;

2 — KOXYX;

3 — BonyuMBaloLeecsl BHyTpeHHee NOKpLITUE;

A1 - G2 — kabenu cornacHo Tabnuue A.1;

W — MakcuManbHas LUMpUHA, 3agaHHas 3aKasvuMKoM UCTLITaHUA;

h — makcumanbHas BbicoTa, 3agaHHasA 3aKas3yMKoM UCTbITaHUA

MpumevaHue — MocnegoBaTenbHOCTL kabenel NPou3BoONbHas!, MPYU YCIOBUI, YTO OHU HAXOAATCS B KOHTaKTe Apyr ¢
APYroM, a Takke 4To kabenu A u C paaMelLeHbl, Kak MokasaHo (KOHUIypaLmns «TPUITUCTHUKAR).

PucyHok C.2 — Cxema pacnornoxeHus kabesnibHbIX KOpo6ok npu o6beanMHeHMU kabeneil B oguH obpasel
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PasmelleHue B cTeHe

1 — kabenu;

2 — ornopHasi KOHCTPYKUMS;
A — pacnionoxeHue A,

B — pacnonoxeHue B;

C — pacnonoxeHue C

MpumeyaHne — Ha pucyHkax kaberbHble kopobku nokasaHbl cnepeay. Kabenu nokaaaHsl yCRoBHO.

PucyHok C.3 — PacnonoxeHue kabenbHbix KOPO6OK NpU UCNbITAHUU

W — MaKcumMarsbHas LUMpUHa, 3aaHHas 3aKkasuukom
Mpumeuanmne — Ha pucyHkax kabenbHbie KopoOku NokasaHbl cnepeau.

Pucynok C.4 — Npumep kabenbHbix KOPOOGOK, pa3MellieHHbIX APYr Ha apyre
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MpunoxeHue D
(obs13aTensHoe)

KoHcTpykumua n o6nacTk npuMeHeHus 06pa3LoB Ans WKWH

D.1 KoHcTpykuua o6pa3uoB

D.1.1 Ona kaxaoh ¢opmbl WKMH U KaXZoOro matepuarna NpOBOAHUKA OOMKHO WCMbITbIBATBCA MaKCu-
MarnbHOe KOINMYecTBO NPOBOAHMKOB U MaKkcuManbHas nnowagb ceyeHus nposogHuka. LLnHbl ¢ AByMS npo-
BOOHMKaMUA UNKN GOMbLUMM KONMUYECTBOM MNPOBOAHWUKOB ANSl KaXaoW dpasbl AOMKHbLI paccMaTpyuBaTbCs Kak
otaenbHas opma. Ecnu TpebyeTcs, YTobbl MCMbITaHWS oxBaTbiBany oba Buaa pacnonoXeHUs NPOBOJHUKOB
(BEPTUKANBHOTO U FOPU3OHTaNLHOIO, CM. pUCyHok D.1), TO TpebyeTcs BbINONHUTL UCMLITAHUS ANS KAXAO0ro
BMAa.

D.1.2 Ecnu ans pasHbiX pasmMepoB LMHbI TpebyeTcsi MCNONb30BaTh pasHbie NPOXOAKU (Hanpumep, pas-
Hble TUMNbl, pasHylo AMUHY UMK TOMNLUUHY YNNOTHEHUsT), TO TpebyeTcsl BLINONHATL UCMbITaHUs! Ansl KaXaoro
TUMa NPOXOAKW C MakcUManbHou Tpebyemon nnowiagsio Ce4eHUs: NMPOBOAHUKOB.

D.1.3 TpebGyeTcsi UCNbITLIBATL LUMHY MPU €€ HOpManbHOM cocTosiHUU (nNpsaimas). Ecnu TpebyeTca BKIio-
YATb B UCTbITAHUA LWIUHbI, U3MEHSAIIOLLME HarnpaBreHue psaoM C pasfaenuTenbHbIM 3NIeMEHTOM (CM. pUcy-
Hok D.2), To ans aToro cny4yasi He06XO0ANUMO BbIMONMHUTL AOMNONHUTENBHOE UCTIbITaHKe.

D.2 O6nacTbk NnpumeHeHus

PesynbTarbl, NONy4YeHHbIE AN LUMH MAKCUManbHbIX Pa3MepoB, AeNCTBUTENbHBI TaKKe AN OAHOTUNHBLIX
LUMH MEHbLUMX pasMepoB (C MEHLLUMM MOMNEepPeYHbIM CeYEHMEM NPOBOAHUKOB MM MEHBbLUMM KONUYECTBOM
NPOBOAHUKOB).

D.3 HectaHgapTHas KoHpUrypaumna

Ecnu ucnbiTaHus BbINOMHAOTCA He B cOOTBeTCTBUM C TpeboBaHuamu D.1, To Heo6XoaUMO y4yecTb B
KOHCTPYKLMU UCTbITaTenbHOro o6pasiia cnegytoLuve cakropbi:

1) camblii KpynHbIiA Npoxod Ans kabens (B CTeHax v NepeKpbITUsX), KOTOPbIi TpeByeTcs yNNoTHUTD;

2) npoxoZka MUHUMaIbHOM TOMLUMHBI;

3) TN WWH, BKIIOYEHHBIX B UCTILITAHUE;

4) MakcMManbHO BO3MOXHAs MIOTHOCTb LUMHBI (OTHOCMTENBHO O6LYero NONepeyHOro CeYeHWs WuH B
YMNOTHAEMOM MPOXOAEe U OTHOCUTENBHO NONEePeUHbIX CeUSHUiA NPOBOAHNKOB B LUIMHE);

5) onopbl ANS LWMHBI, €GN OHW UCTIONb3YIOTCSI.

li

1 — npoBogHUK (06bIMHO MeAHbIA MNX anioMUHUEBbIA);
2 — METaNNUYECKUIA KOXYX;

3 — BO3AYX UK U3ONUPYIOLLUIA MaTepuarn;

A — BepTUKansHoe pacnoroXeHune NPOBOLHUKOB;

B — ropusoHTansHoe pacnonoxeHve NpoBOAHUKOB;

C — Tn ¢ ABYMS NPOBOAHUKaMUW ANs KaXXaon dasbl

N

w

PucyHok D.1 — LLiuHbI: onucaHue U pacnornoxeHue
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t — TonwuHa pasgenuTensLHOro 3NeMeHTa;
L — nonHas AnvHa orHecTomMKoM YacTu LUKHbI;
L1, L2 — yactyHasa AnvHa orHeCTOMKOW YacTu LLUWHbI

PucyHok D.2 — LlLUnHbI, U3MeHsIIoWMe HanpaBneHue psiioM C NPOXOAKOU
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MpunoxeHue E
(o6ssarenbHoe)

CrangapTtHas koH(uUrypauuma u o6nactb NPUMEHEHUA TPYOHLIX NPOXO[0K

E.1 CraHpapTHble npoxoaku ana Tpy6 cornacHo 6.3.2, nepeuucnexue a)

E.1.1 O6wue nonoxeHun

Bce avameTtpbl Tpy6, yKasaHHble B faHHOM AOKyMEHTe, NpeacTasnsioT coboil BHelWwHWe anameTpbl,
06beM KoTopbIx TpebyeTcs 3anonHUTL YNROTHAIOLWEN Cpeaon.

E.1.2 CranpaptHas koHchuMrypauus Ans OAVHOYHbIX NPOXOAOK U rpynnbI NPOXoAoB ¢ Tpy6amu ¢
NWHENHBIM pa3geneHuem

E.1.2.1 KoHtburypaumus gomkHa uMeTb BuA, NOKasaHHbIA Ha pucyHke E.1 (BapuanTt 1) unu E.2 (Bapuant 2).
PaccrosiHust a; — a;, pasmepbl U MaTtepuanbl TpyG BbIGUPalOTCA 3aKa34MKOM UCTbITaHUIA C cobnioaeHuem
npaBus, NpUBEAEHHLIX B Nocneaylowmx nyHkrax. Tpy6bl Ans ucnbitaHuii BbiGupalotcst Takum o6pasom, 4to-
6bl AEMOHCTPUPOBaThL YrIoBble TOYKM TpeGyemMoro auanasoHa B OTHOLWEHUM AuaMeTpa TpyObl U TONLMHBI
ee CTeHKku (cM. pucyHok E.3, Tpy6bl A, B, C). Ecnu ananasoH xenaemol TONLWWHBLI CTEHOK Tpy6 orpaHuyu-
BaeTCA MaKcumarbHOW BenvumHoi 14,2 MM, To TpyGy A MOXHO MCKNOUUTb. JuameTpsl U TOMNWWHY CTeHOK
Tpy6 HeobGXxoguMo OTpasuTb B NMPOTOKOME UCNbITaHMW. [ANa uUcnbiTaHWin B rMOKMX OMOPHBLIX KOHCTPYKUMAX
Tpy6bl AOMKHLI BbITb HE3aBUCUMBIMW APYT OT Apyra, COOTBETCTBYIOWMM 06pa3om 3achMkcupoBaHbl OTHOCK-
TENMbHO OMOPHOW KOHCTPYKLMM Ha CTOPOHE, He NOABEPXKEHHOW OrHEBOMY BO3AEUCTBUIO, YTODOLI MCKMIOUUTD
ux asuxeHue. Onopbl Tpyb, ABNSAIOLMECH YaCTbiO YNNOTHATENbHOW CUCTEMDI, AOMKHbI GbiTh BKMIOYEHb! B
UcrnbITaHNe 1 3aUKCMPOBaHbI HA OMOPHOW KOHCTPYKLIMU UM HE3aBUCMMO OT Hee B 3aBUCUMOCTU OT KOH-
KPETHbIX YCIIOBUA.

E.1.2.2 CtanaapTHas koH(Urypauus AOMmKHa BKNOYaTh cneayiollee (CM. pucyHok E.1 — BapuaHT 1, pu-
cyHok E.2 — BapuaHT 2):

a) Tpy6a A: MakcumanbHbIn AuaMeTp TpyGbl NPpU MakCUManbHOW TONLWMHE CTeHKU Tpybbl (Tonbko Ans
OLieHKU AuanasoHa TOSLWWHbI CTEHKWU TPYObl, eCnun TonwmuHa MoXeT npeBsbiwaTh 14,2 MM);

b) Tpy6a B: makcvManbHbIii AuameTp TPyObl NPy MUHUManNbLHOIA TONLUMHE CTEHKU TPYObI;

c) Tpy6a C: MUHUManbHLIM guaMeTp TpyObl NpU MMHMMAIbHOM TOMNLWMHE CTEeHKU TPYObi.

O1u Tpy6bl AOMKHBI pacnonaraTbCsi paBHOMEPHO C MHTEPBAIIOM a3, @ OT KpaeB NPOXOAKW pacnonaratb-
CA Ha pacCcTosHUSX a; U a,. Ecnu Tpebyetcs, yToObl 06NAacTb NpMMeHeHUst OXBaTbiBana anbTePHATUBHLI
mMarepuanbl, TO B UCMbITAHUS HEOOXOAMMO BKIMIOYUTb AOMOSHUTENbHbIE TPYObl, U3rOTOBNEHHbIE U3 3TUX
anbTepHaTUBHBLIX MaTepuarnos.

E.1.3 CtaHpgapTHan kOH(Mrypauusa Ansi OAMHOYHbLIX NMPOXOAOK U rPynnbl NPOXOAOB ¢ TPyGamu,
06beanHeHHbIMU B KNnacTepbl

KoHdurypauua aorkHa cooTBeTcTBOBaTh pUCYHKY E.1 (BapuaHT 2) unu pucyHky E.2 (sapuaHT 2). Oc-
TanbHble TpeGoBaHUA UAEHTUYHBI YKa3aHHbIM AN OAUHOMHBLIX MPOXOZOK M IPyMNbl NPOXoAos ¢ Tpy6amu ¢
NuHelHbIM pasaeneHuem (cm. E.1.2).

E.1.4 CtaHpapTHan koHhMrypaumsa ans Tpy6, ocHaleHHbIX U3onsAUUuein

E.1.4.1 ina Tpy6 c nokanbHoi uaonsuuei (knacckl LI u LS cormacHo 3.13) ¢ kaxaoro koHUa [oSKeH
6biTb OTPE30K, NOABEPXKEHHbIA OrHEBOMY BO3AEUCTBUIO, HEU3ONUPOBAHHOM TPYOb! ANMHON He MeHee 150 mm.

E.1.4.2 Tpy6ul ¢ noBcemecTHo n3onsiumeii (knaccel Cl u CS cornacHo 3.13) moryT 6biTb M30nNMpoBaHb
no Bceit anuHe. Ecnu nmeloTcs 3anevaraHHble KOHLUbLI TPyD, TO OHU Taloke MOryT GbiTb M30NUPOBaHbI ¢ UC-
nonb3oBaHUeM U3OMSILUOHHOIO MaTepuana TOi e TOMNWMHLI U C TEMU JKe XxapaKTepucTUKaMu, 4To U oc-
TanbHasa Tpy6a.

E.1.4.3 [ina Tpy6 c u3onsuveii Heo6X0AMMO YYMTbLIBaTb MaTtepuan v TOMWMHY U3ONAUUK, a AnA no-
KanbHOW M30NALMU — Taloke ee AnvMHy. Ecnu TonwmHa unu anvHa usonsuum octaeTca ogHoobpasHon Hesa-
BMCMMO OT pasMepoB Tpybhl, TO KOH(Mrypauus,, cooTBeTcTBylowan E.1.2 unu E.1.3, obecneunt gocratoy-
Hyl0 MHdOpPMaLMIO Mo onpedeneHnio orHectonkocTu. OgHaKko, ecnu TonWwuHa UNu AnMHa U3onALMKU Bapbu-
pyeTtcsi B 3aBUCUMOCTH OT pa3mepoB TpyObl, TO K cTaHAAPTHON KOHUrypauum cneagyeTt 4o6aBUTb JONONHU-
TeNnbHbie TPyObl C MakCMMarnbHbIM AUAMETPOM U MUHMMANbLHON TOMLLMHOW CTEHKU ANA KaXOOoro YPOBHSA
TOMNWMHBI UK ANUHBI M30NSILMK (ANS AaHHOrO MaTtepuana usonsuun). Hanpumep, Ha pucyHke E.4A tpy6a C
Heobxoauma, Korga ee ToMLWMHA CTEHKM MEHbLLIe, YeM TOMLWMHA CTEHKU TpyObi B.
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Ecnu ans onpefeneHHbiX pasMepoB TpyGbl NpepiaraeTcs auanasoH 3Ha4yeHUid ToNWUHbI U3oMSALUK, TO
Ans sapuaHToB LS u LI cnegyeT BbINOSMHUTL UCTILITAHUS C MAKCUManbHON U MUHUMAaNbLHOW TOMLLMHOA U30-
nauuu. ins BapuaHta Cl gocTaTouHO MCMbITaHWs C MUHUMarIbHOW TONLWMHON usonauun. [ins BapuaHta CS
UcnblTaHe ¢ MakCUManbHON TOSLMHON U30NALMM MOXKHO He BbINOMHATb, ECNU UCTIONbL3YETCA U30NALMS U3
MWHeparbHol BaThl knacca A1 unu A2 cornacHo EN 135011,

Tpy6bl A 1 E MOXHO UCKIIOYUTL U3 UCTbITAHWA, €CNU TONLUMHA CTEHKU TpyDObl orpaHMyeHa Makcumarbs-
HOW Benu4uMHon 14,2 mMm.

Mpumevanue — Mo maTepranoM M3onsLMM NOHUMAETCSl OCHOBHOW M3ONUPYIOLIMIA MaTepuan (cCornacHo craHaapTy

Ha KOHKPeTHOe u3penve) BMecTe CO BCEMW KOMMOHEHTaMU W3ONALNOHHOM CUCTeMbl B TOM BuAE, KaK OHM npume-
HAOTCA Ha NMPaKTUKe.

E.1.5 Obnactb npuMeHeHusa ans Tpy6 cornacHo 6.3.2, nepeuncneHue a)

E.1.5.1 AivameTp TPYOhI U TONMHA CTEHKN TPYOLI

Mo pesynsTatamM WCNbITaHWA, BbINOMHEHHbLIX COrNacHoO NpUBEAEHHbIM YKa3aHUAM B cTaHgapTte, Lomnyc-
KaeTCsi Ha OCHOBE CaMblX HW3KUX U3 MONyYeHHbIX pe3ynbTaTtoB (CM. pUcyHOK E.3) BbinonHATb pacnpocTpa-
HeHue ana Tpyd, AvameTp M TONLMHA CTEHOK KOTOPbIX HAXOAATCA B Npeaenax Mexay BenuuMHamu, ans Ko-
TOPbIX BbIMOMHEHbI UCTILITAHWS, MPU YCINOBUW, YTO MUHUMAanbHbIA AuameTp TpyGbl cOCTaBnsieT He MeHee 40 MM.
Ecnun Tpyba A (cM. pucyHok E.3) He BkrioveHa B UCTIbITaHWSA, TO MakCuMarbHas TOMWUWHA CTEHKU OrpaHuiu-
BaeTCs BENUYMHon 14,2 mm.

E.1.5.2 Tun maTtepuana Tpy6hI

PesynbTaThl UCMbITaHWIA, BBINONHEHHbIE COrMacHO NPUBEAEHHBIM YKa3aHUAM B CTaHAapTe ANsl KOHKpeT-
HOro martepuana TpyObl, MPUMEHNMbI [Nl MaTepuanoB C MEHbLUEH TensIoNnpOBOAHOCTLIO, YeM AN UCHbI-
TaHHOro MaTtepuarna, npy YCroBuM, YTO TeMMepaTypa nnaBneHnsa 3TUX MaTepuarioB He HUXKe, YeM Y UCTbi-
TaHHOro MaTepuana, Unu npesbilLaeT TeMnepaTypy neyu, 4OCTUTaeMylo B TeueHWe 3aaaHHOro npegena or-
HECTOMKOCTM.

E.1.5.3 PacnonoxeHue Tpy6

E.1.5.3.1 PeaynbTaThl UCMbITAHWiA, BLINOMHEHHbIE COrNacHO NPUBEAEHHLIM YKa3aHUsIM B cTaHaapTe ans
BapuaHTa 1, He pacnpoCTPaHAIOTCA Ha «KnacTepbl» TpyD, 3a UCKMIOYEHUEM chnyvaeB, Koraa Ha npakTuke
paccTosiHUA a; (CM. pyUcyHoK E.1) unu a, (cM. pucyHok E.2) npesbiluaoT 100 MMm.

E.1.5.3.2 PesynbTathl UCMblTaHUiA, BbINOSIHEHHbIE COrNAcHO NPYBEAEHHBLIM YKa3aHUsAM B cTaHaapTe ans
BapuaHTa 2, pacnpocTpaHsloTcs Ha TpyObl C IMHENHLIM pa3feneHuem.

E.1.5.4 KonuyecTBO TpY6

PeSyﬂbTaTbI UCnbITaHUIA, NOMy4YeHHble Ha NPoXoaKax Arisi rpynn NPOXOA0B, MOMYT PacnpoCTPaHsTLCA Ha
OAHOTUMHbIE NPOXOAKU OAVNHOYHbIX MPOXOA0B, HO He HaOGOpOT.

E.1.5.5 KoHcurypaums koHua TpyGhbI

PesynbTathl UchbITaHWil Tpy6 ¢ KoHdUrypaumein koHua U/C pacnpocTpaHsIioTc Ha Bce BapuaHTbl KOH-
LioB TpyO, NokasaHHbIX B Tabnuue 2.

E.1.5.6 Tpybbl ¢ u3onsuuMoHHbIM MaTepuanom knacca A1 unu A2 cormacHo EN 13501-1,
M3roTOBMNEeHHbIM U3 CTeKN0BaTbl UNIM MUHeparnbHOW BaTbl

E.1.5.6.1 PesynbTaTbl UCMbITAHWA, BbINOMHEHHbIE HA U3ONUPOBaHHbIX TPybax, He pacnpoCTPaHAITCH
Ha HenaonupoBaHHbIe TpyOb!.

E.1.5.6.2 PeaynbTaThl UCMbITaHWA, BbINOMHEHHbLIE HA HEM3ONUPOBAaHHLIX TPyGax, pacnpocTpaHsIoTCs
Tpy6bl C NpepbIBUCTON UsonsAuuel (sapvaHTsl LI u Cl).

E.1.5.6.3 [Ins Bcex BapuaHToB usonsauum cornacHo 3.13 (Bapuantsl CS, Cl, LS u LI) moryT ucnonbao-
BaTbCA 3HAYEHWUA TONLUMHBLI U3ONALMM, HaxoAALMECs MEXIY UCMbITaHHLIMW pa3Mepamu (4ns UCTIbITaHuiA C
KOHKpeTHbIM paamepom Tpybbl). B cnyvasx, korga cornacHo E.1.4.3 gonyckalotcs ucnbitaHua TONbKO AN
MWHUMArnbHON TOMNLUHbI U3ONALUK, OrPaHUYEHNUS HA MAKCUMArbHYIO TOMLLMHY M30NALMU OTCYTCTBYIOT.

E.1.5.6.4 MNpu pasmelLeHNM B NePeKpbITUSIX TOMLUMHA U ANMHE aCUMMETPUYHOW NMOKanbHON M30NsLMu,
MokasaHHOW Ha pucyHke E.5, MoryT GbiTb yBENUYEHbI.

E.1.5.6.5 [InuHy nokanbHOM U3ONALUU MOXHO YBENUYMUBaTb, HO HemNb3s YMeHbLLaTb.

E.1.5.6.6 MNOTHOCTb U30NAILUM MOXHO YBENuUMBaTh, HO HEMb3Sl YMEHbLUATb.

E.1.5.6.7 PeaynbTathbl UCMbITAHUMA, BbINOMHEHHbIE HA Tpybax ¢ U3onsLueit U3 cTeknoeartsl, pacnpocTpa-
HAOTCA Ha TPYGbl C U3onsiLMei 3 MMHepanbLHoi BaTbl, HO He Hao6opOT.

E.1.5.6.8 Ecnu oguHoyHas Tpyba UChbiTaHa B NOSNOXEHWUM, NepneHauKynsapHOM OMOPHOW KOHCTPYKLWK,
TO NonyyYeHHble peaynbTaTkl pacnpocTpaHsATCA Ha Bee yribl oT 90° Ao 45°,
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E.1.5.6.9 Ecnu Tpy6a ucnbiTaHa B MOMOXEHMM, NeprneHANKYNSAPHOM OMOPHON KOHCTPYKLUK, a Takke B
HEKOTOPOM HaKMOHHOM MOSIOXKEHWM, TO MOMyYeHHbIE pesynbTaThl pacrpoCcTpPaHSIoTCs Ha Bee Yriibl B Avana-
30He OT NPAMOIO yrna Ao TOro yrna, Npy KOTOPOM NPOBEAEHbI UCTIbITaHUS.

E.1.5.7 TpyObl C U30NALMOHHLIM MaTepuanom knacca B - F cornacxo EN 13501-1

E.1.5.7.1 Pe3aynbTaTbl UCMbITAHWIA, BbINOMHEHHbIE HA U3ONUPOBaHHbIX Tpybax, He pacnpOCTPaHSIOTCs
Ha Hen3onupoBaHHbIe TPyObI.

E.1.5.7.2 PesynbTaTbl UCNbITAHUMA, BbINOMTHEHHbIE HA HEU3ONUPOBaHHbLIX Tpybax, He pacrpOCTPaHSIIOTCS!
Ha U30NUPOBAaHHLIE TPYObI.

E.1.5.7.3 [ins Bcex BapuaHToB usonsiumm cornacHo 3.13 (sapuantel CS, Cl, LS u LI) MoryT ucnonbso-
BaTbCsl 3HAYEHUs! TONLUMHBI U30NALMKN, HAXOAALLMECH MeXAY UCMbITaHHLIMKU pasmepamMu (Arsl UCTIbITaHWiA ¢
KOHKpEeTHbIM paamepoM Tpy6bl). B cnyuasix, korga cornacHo E.1.4.3 gonyckaloTcs UCMbITaHUA TOMbKO ANs
MMHUMAnNbHON TOMWUHbI U30NALMKM, OTPaHUYEHUA HA MaKCUManbHYIO TOMLLUHY U30JSALMK OTCYTCTBYIOT.

E.1.5.7.4 [InuHy nokanbHOI U30NALMN MOXHO YBENUYUBATDL, HO HEMb3A YMEHbLLATD.

E.1.5.7.5 Ecnu ncnonb3yeTcsl YCTPOICTBO 3aKpbITUA TpyG, TO peaynbTartbi, NOMyYeHHbe AN MaKcu-
MarnbHOro pasmepa Takoro yCTpPOMCTBa B npefenax NPOeKTHOW rpynnbl, onpeaeneHHoi cornacHo E.2.2.1,
pacnpoCTpaHAIOTCA U Ha MeHbluue pa3mepsbl. Ecnu TonwmuHa akTUBHOrO KOMNOHEHTA YCTPOWCTBA 3aKpbITUA
Tpy6 u3MeHseTca (a AnuMHa OCTaeTCA MOCTOSHHOW), TO pe3ynbTaThl ANS MakCcUManbHbIX pasMepoB YCT-
POICTB 3aKPbITUA TPYO M3 NPOEKTHbLIX IPYNM, BKIOYAOWUX MAHUMANbHBIA U MakCMMarbHbIA pasmepbl ycT-
POICTB 3aKpPbITUA TPYO, PacrpOCTPaHSIIOTCS U HA NPOMEXYTOUHbIE AWanasoHbl pasMepoB U MPOeKTHbIE MPYNib,
NpU YCIIOBUM, YTO TOSMLLMHA UX aKTUBHbIX KOMMOHEHTOB MpPEeBbIlAaeT pacueTHYI0 BeNuiuHy, onpeaensiemyto
no NpsIMOi NUHUW, COEAUHSIOLLEA MaKCUMarbHBIM U MUHUManbHBLIA pa3Mepbl Ha Auarpamme «TOruHa —
Auametp TpyGbi» (cM. pucyHok E.8). B aToM cnyvae auameTp Tpy6bi BKIIOYAET M3ONSALIUIO.

E.1.5.7.6 Kakoe-nubo paciumMpeHue Ha AuManasoH TPYOHbLIX U3OMNALUMOHHBIX MarepuarioB 3a Mnpeperbl
Aunana3oHa, ANs KOTOPOro BLIMOMHEHO UCNbITaHWe, He AoNyCcKaeTcs.

E.1.5.7.7 Ecnu Tpy6a ucnblTaHa B NONOXEHUW, NepneHANKYNISPHOM OMOPHOA KOHCTPYKUMK, a Takke B
HEKOTOPOM HaKIOHHOM MOMOXEHUM, TO NMornyyYeHHble pesynbTaThi pacrnpoCTPaHAIoTCA Ha BCe YIbl B Auana-
30He OT NMPSIMOro yrna Ao TOro yrna, Npy KOTOPOM NPOBEAEHb! UCTIbITAHUS.

E.2 CranpgapTHan KOH(purypaumsi npoxopok ans Tpy6 cornacHo 6.3.2, nepeuncnenue d)

E.2.1 O6wue cBeneHus

KoHcpurypauusi ans npoxo4oK OAWHOYHBIX U rpynn MpPoOXoAoB C NUHENHbIM pasfeneHveM OOorbkHa
“UMeTb Buf, NoKasaHHbIM Ha pucyHke E.1 (BapwanT 1) unu E.2 (BapuanT 1). KoHdurypaums ans npoxogok
OJVHOYHBIX U Tpynn npoxofoe ¢ Tpybamu, cobpaHHLIMUA B KnacTepbl, JOMKHA UMEeTb BUA, MOKasaHHbIA Ha
pucyHke E.1 (BapuaHT 2) unm E.2 (BapuaHT 2). Ecrnin TpebyeTcsi, MOXHO A06aBnsiTL AONOMHUTENBHbIE TPY6bI.
PacctosiHus a; — a;, paaMepbl U MaTepuansl TpyG BblIGUPalOTCA 3aKka34MKOM MUCTbITaHWiA ¢ cobnioaeHnem
npaeun, NpuBeAeHHbLIX B NOCMEAYIOWNX MyHKTaX.

Ons venbiTaHnii B rMGKUX OMOPHBIX KOHCTPYKLUSAX TPYObI AOMKHbI ObiTh HE3aBUCUMbBIMW APYT OT Opyra,
COOTBETCTBYIOWMM 06pa3oM 3acukcMpoBaHbl OTHOCUTENbHO OMOPHO KOHCTPYKLMU Ha CTOpPOHe, He nog-
BEpPXXEHHOV OrHeBOMY BO3AEWCTBUIO, YTOGbI UCKMIOUUTL UX ABMXeHue. Onopbl Tpyb, SBMAOWMECH 4acTbio
YNNOTHUTENbHOW CUCTEMbI, AOMKHbI ObiTh BKMIOMEHbI B UCMbITAHWE U 3a(PUKCUPOBaHbLI HA OMOPHOW KOHCT-
PYKLIMA UMN HE3EBMCUMO OT HEE B 3aBMCMMOCTM OT KOHKPETHBIX YCIOBUIA.

E.2.2 YcTpoiicTBa 3aKkpbiTus Tpy6

E.2.2.1 O6wme cBeaeHUA

Pasmepbl yCTPOWCTB 3aKpbITMS TPYD onpeaensioTcs crneayowmum obpa3oMm:

1) onpeaenuTb NPoeKTHbIE rPYNMbl YCTPOWCTB 3akpbITUsi TpyD. [poeKTHas rpynna cocToMT M3 BCeX pas-
MEpOB YCTPOMCTB 3aKpbITVA TPYD, M3roTOBMNEHHbIX M3 OA4HOTO MaTepuana ¥ UMeloLLUX OAMHaKOBYIO TOSLLMHY
W ANWHY aKTUBHOIO KOMMOHEHTa (HanpuMep, BHYTPEHHSS obknaaka konbua unv obepTku). YkazaHus no on-
peaeneHvto NPOEeKTHLIX rpynn npueeaeHsl B H.4.7.2. Mpynna AnNvH COQEPXUT OAHY MNU HECKONbKO NMPOEKT-
HbIX rpynn, UMEIOLLUX OAUHAKOBYIO ANIMHY aKTUBHOTO KOMMOHEHTA;

2) ans vcnbiTaHWi BbiBUpaeTcs MakcUManbHbIA pasMep U3 KaxkOoW NPOEKTHOM rpynnbl;
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3) makcumanbHblil pasMep NoGoi NPOEKTHOW rpynnbl, HaxofsLleicst Mexay pacdeTHLIMU rpynnamM,
BKIOYaloLLMMKM o6LLMiA MUHUMATBHBIA U MaKCUMarnbHbI pasMepbl B npedenax rpynnbl AfIMH, MOXHO UCKITHO-
YUTb M3 BbIGpaHHOrO NepeYHs, NpU YCroBMK, YTO 3TOT pasMep HaXOAUTCS BbilLe JIMHWM, NPOBEAEHHOW MeX-
AY MUHUMarnbHLIM U MakcMMarbHbIM pasmMepamu, BoiGpaHHLIMU U3 FPYNMbl AMUH (CM. pUucyHok E.8), n mare-
pyan aKTMBHbIX KOMMOHEHTOB OAWHaKOB;

4) AN OCTaBLUMXCS pa3MepOoB YCTPOWCTB 3aKpbITUsi TPYD MUCMbITaHUSA NPOBOAATCS KaK NMPU MakCMMarbHOM,
TaK 1 NPU MUHUMANLHOM 3HAaYeHUM TOMLLIMHLI COOTBETCTBYIOLLEH TPYObI (CM. pucyHok E.9);

5) HeobXx0AMMO onpenenuTbe KONMMYECTBO M TUM UCMONb3yeMbIX (HUKCUPYIOLLIUX NeTenb U 3aLLenokK.

E.2.2.2 Tpy6bI ¢ usonsauueu

Pa3mephbl ycTpoCTB 3aKpbiTUsi TPY6, Noanexallux UChbITaHUAM, ONPEaEnsoTCA COrNacHo NpUHLMNamM,
ykasaHHbIM B E.2.2.1. Ha BTOpoM Lare onpefensiotcs pasMepbl Tpy6, noaxopsime ans BblGpaHHbIX yCT-
POICTB 3aKpbLITUA TPYD, C Y4eTOM MaKCMMarnbHOA M MUHUMaNbLHOW TOSLMHBLI M3oNAUMU. MakcumanbHas
TOMWMHA CTEHKWU TPYGbl AOMkHaA 0Opa3oBbiBaTh KOMBUHALMIO G MaKCUManbHON U MUHUMAnNbHOW TOMLLWHOM
usonaumMn. MuHuMmansHas TonwMHa CTeHku TpyGbl AorkHa ob6pa3oBbiBaTb KOMGUHALMIO C MUHUMANBbHOW
TONLWMHON usonsuun. KoMGUHaUMIO MakCManbHOM TOMLLWHBLI CTEHKM C MUHUMAnNbHOW TOMLLWHON U30NALUUK
MOXHO UCKIMIOYUTb, €CNU UCTbITLIBANUCH HEM3ONUPOBaHHbIE TPYObl C YCTPONCTBOM 3aKpbiTus TPY6 BLIGpaH-
HOro pa3mepa.

TpebyeTcs BbINOMHUTD UCNbITAHUA ANS KaXaon kKoMGUHauum TpyObl U M30NSILMOHHOTO MaTtepuana. Mo-
XeT NPUMEHSITLCS NOAXOA Ha OCHOBE «KpUTUYECKon TpyOki» (M. G.3). CM. Takke E.2.7 4.

E.2.2.3 YcTpoicTBa 3aKpbITUA TPYD ANA HECKONLKUX pa3MepoB TPy

Ecnu ycTpoiicTBO 3aKpbITUA TPY6 onpedeneHHOro Tvna npegrnonaraeTcs UCNosb30BaTh AN HECKONbKMX
OunameTpoB Tpy6 (C pa3HbIM KONMbLEBLIM 3230pOM MeXdy YCTPOCTBOM 3aKpbiTusi TPyObli M camoil TpyGoi;
CM. pucyHok E.6), To Heo6X04MMO BbINONHUTL UCTLITAHUA ONA MAaKCUManNbHOTO U MMHUMANLHOTO AMaMeTpa.
WcnbiTaHus ans aTux gnameTpoB TpebyeTcs BbIMONHUTL KaK AN MakCUManbHOM, Tak U Ansi MMHUMAanbHOW
TOMNLWMHBI CTEHOK TPY6. DTU TpeboBaHMSI OTHOCATCS K UCTNbITAHWUSAM ANA KOHKPETHOro Matepuana Tpy6.

Ecnu TpebyeTcs BbINOMHUTL UCTILITAHUSA ANSi HECKOMNbKUX Pa3MepoB YCTPOMCTB 3aKpbiTusl TpyD, TO pas-
Mepbl, BKIMIOYaeMble B UCMbITaHWe, BbibupatoTcs cornacHo E.2.2.1. MNpoMexyTouHble pasmepbl MOXHO UC-
KMIOYUTb U3 UCTIbITAHUIA TONBbKO MPU YCIIOBUM, YTO MaKCUMarlbHbIA YIMOBOIA 3a30p Afsl HUX He NpeBblliaeT
pa3mepbl, BKIMIOYEHHbIe B UCTbITaHUe.

E.2.2.4 YcTpoicTBa 3aKpbITUA TPYO ANA HECKONLKUX TPYO B OAHOM YyCTPOUCTBE

Ecnu ycTpoiAcTBO 3aKpbiTus TPYD MpearnonaraeTcsi UCoNb3oBaTh Ans Heckonbkux Tpyo (cM. pucyHok E.7),
TO TpebyeTcs NPOBOAUTL OTAENbHLIE UCTIbITAHUS. B oTHOWeHUM maTtepuana Tpy6 MOXeT NPpUMEHATLCA NoA-
XOf, Ha OCHOBE KpuTUYeckoii Tpybbl (CM. npunoxeHue G). B aToMm criyyae cniegyeT BbibpaTb He MeHee Tpex
YCTPOICTB 3aKpbITUA TPYD, cogepxaLlyx HECKOMbLKO TpyoD.

E.2.3 NMpoxoaku, OTNUYHbIE OT YCTPOMCTB 3aKpPbITUA TPYO

E.2.3.1 O6wue cBeneHusA

MpumeHslOTCS Npasuna, ykasaHHble B E.1, kpome BO3MOXHOCTU ucknioveHust TpyGbl A (cM. pucyHok E.3)
cornacHo E.1.2.1.

E.2.3.2 Tpy6bl ¢ usonsiuuen

O6pasubl Ans NpoBeAeHUs UCTbITaHUA BbIOMPaloTCesl cornacHo pucyHky E.4. O6paseu A cneayet Bce-
raa BKMoYaTh B UCTbITAHUS.

MakcumarbHasi TonwuHa CTeHkn Tpybbl formkHa oBpa3oBbiBaTb KOMOMHaLMIO C MaKCMMAarlbHOM U MU~
HYManbHOM TONLWUHOW U3onAuMU. MUHUManbHas TonwuHa cTeHku Tpybbl AoMKHa o6pa3oBbiBaTb KOM6UHa-
LMIO C MUHUMAaNbHOW TOMLLMHOW u3onsiumi. KoMGuHaumio MakcumanbHOW TOMLLWHBI CTEHKM C MUHUMANLHOMN
TOMNLUMHOA M30NALMN MOXHO MCKIIOYUTL, CINTU UCTIbITLIBANNCL HEM30NUPOBaHHbIe TPYObLl C TEM Xe NpoaykK-
TOM M NMpU TeX Xe ycrnoBusax cOopku, HanpuMep, npu Toi xe rnybuHe npoxogku. Ecnm Tpebyetcs, 4Tobbl
U30NALMA BbINOMHANA PYHKLUIO NPOXOAKM, TO B UCTIbITAHWUSA HEODXOAUMO AONONHUTENLHO BKIIOYUTL KOMOU-
HaLMI0 MUHMManNbLHOW TONLMHBI CTEHKM TPYGbl U MakCUMarbHOIN TOSNWWHBI M30NALUK.

TpebyeTca BLINOMHUTL UCTLITAHUA OF1S Kaaoi koMGuHauum TpyGbl M M3ONALMOHHOTO MaTepuana. Mo-
XeT NMPUMEHSITbCH NOAX0M Ha OCHOBE «KpUTUYeckon Tpybbi» (cM. G.3). CM. Takke E.2.7 4.

E.2.4 Cucrembl «Tpy6a B Tpy6e» (Hanpumep, Ansi UHOAUKATOPOB yTeuek)
TpebyeTcs npoBegeHUe UCNLITAHUIA Kaxaol kom6uHaummM matepuarna Tpyo.
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E.2.5 CneunanbHbI@ KOHCTPYKLUK

CneumanbHble KOHCTPYKLIMKM BKITIOHAIOT CrieayioLee:

1) nsorHyTble TpyGbl;

2) TpyObl, He 3adMKCMpPOBaHHbLIE NEPNEHANKYNSAPHO NPOXOLKe;

3) coeguHuTensHbIe MydThl B 06nacT NPOXOAKU;

4) pononHuTenbHble cucTeMbl Kabenei ANA NHeBMaTUMECKUX pacnpegenuTerbHbIX CUCTEM.

OTHU KOHCTPYKUMUM cneayeT UCMbITbiBaTh MO OTAEMbHOCTU; OHW JOMKHbI ObiTb YCTaHOBMEHbl B COOTBET-
CTBUM C KOHCTPYKTOPCKOW AOKYMEHTauuMel 3aKa3ymka. B oTHOLIeHWU pasmepoB U MaTtepuana TpyGbl MOXeT
MPUMEHSITLCS NOAXOA Ha OCHOBE KpUTMYeckow Tpybbl (CM. npunoxeHue G). B nocnegHem cnyyae Heobxo-
OuMo BbIGpaTh He MeHee Tpex Tpyo.

E.2.6 Kom6uHaLum ¢ ApyrMMu MaTepuanamMmm npoxo4oK U Usaenvsamu
Cwm. npunoxenue F.

E.2.7 O6nacTtb npuMeHeHus Tpyo cornacHo 6.3.2, nepeuucnexue d)

E.2.7.1 O6wme cBeneHun

PeaynbTarhl MCMbITAHWIA, NONyYeHHbIE AN NPOXOAOK, NPeAHasHa4YeHHbIX AN rpynn NPoXoAoB, pacnpo-
CTPaHSIIOTCA HAa OGHOTUMNHBIE MPOXOAKW A4St OQWHOUHBIX NMPOXOA0B, HO HE HAao6opoT.

E.2.7.2 Paamep npoxopaku
E.2.7.2.1 YcTpolicTBa 3aKkpbiTMsa Tpy6

E.2.7.2.1.1 PesynbTaTbl UCMbLITAHWA, NONyYeHHbIe ANst YCTPOMCTBA 3aKpbITUS TPyD, UMeloLero Makcu-
MarnbHbIA pasMep B NPOEKTHOW rpynne (onpegensiemoit cornacHo E.2.2.1), npUMeHUMbI K MEHbLLUMM pa3me-
paM U3 aToi NPOEKTHOM rpynmbl.

E.2.7.2.1.2 Ecnu TonwMHa aKTUBHOTO KOMMOHEHTa YCTPOWCTBA 3aKpbiTUa Tpyb mameHsieTcsl (a onvHa
OCTaeTcsi MOCTOSHHOM), TO pe3ynbTaTbl ANA MaKCMMarbHbLIX pasmMepoB YCTPOWCTB 3aKpbiTusi TpyG M3 npo-
€KTHBIX Py, BKIOYaKLWUX MUHUMATbHBLIA U MakCuManbHbIil pasmepbl YCTPOCTB 3aKpbiTus Tpyb, pacnpo-
CTPaHSAIOTCA M Ha NPOMEXYTOuHbIe AWanasoHbl pa3MepoB U NPOEKTHbIE IPynMbl, NPU YCINOBUM, YTO TONLLMHA
UX aKTUBHbIX KOMMOHEHTOB MpeBbillaeT pacyeTHYI0 BenuuuHy, onpeaensieMylo no npsiMor nuHuM, coeau-
HAIOLLLE MaKCUMarbHbIA U MUHUMAIbHBLIA pasMepbl Ha AuarpamMMe «TOJUHA — auameTp TpyGbi» (CM. pu-
cyHok E.8). Takoe pacnpocTpaHeHue [onyckaeTcsi TOMbKO NpyU YCNOBUW, YTO BHYTPEHHWI AuaMeTp Hau-
MEHbLLEro YCTPOUCTBA 3aKPbITUA TPYD, BKIMIOYEHHOTO B UCMLITAHWSA, COCTaBNAET He MeHee 40 MM.

MpumMevaHue — [ipyrue cBepeHus cm. B H.4.7.2.

E.2.7.2.2 Npoxopaku, 0OTAUYHbIE OT YCTPOWUCTB 3aKpbITUSl TPYG
Cm. 13.5.
E.2.7.3 KoHcurypauun koHua TpyObi

PesynbTaThl UCNbITaHUIA, NOMYyYEHHbIE ANs «MNAacTMaccoBbiX TPYO», ¥ KOTOpbIX 06a KOHLA He 3aneyataHbl
(cM. Tabnuuy 2, ycnosus ucnbitanus U/U), peiicTBUTENbHLI M ANA BCEX OCTamNbHbIX YCNOBWIA UCTILITAHWIA,
yKasaHHbIX B Tabnuue 2. PeaynbTarhl, NoNyYeHHbIe B UCTIBITAHUAX C UCTIONb30OBAHUEM CUCTEM YIaBiTMBaHUS
TOMOYHOrO rasa, AencTBUTENbHbI NS KOHUIypauuii koHua Tpy6bl U/IC u C/C.

Tabnuua E.1 - NpaBuna onpepgeneHus o6nactm npumeHeHUsA B 3aBUCUMOCTH OT KOH(MrypauMm KOHLA Tpy6bi

UcnbitaHo
uiv (&) uiC CiC
. Ui Oa Het Hert Het
HencTBUTENBHO clU a Tia Her Her
(V[ ha Oa Ha Het
CIC ha Oa Ha Ha
«Jda» — npyuemnemo, «HeT» — Henpuemnemo.

E.2.7.4 Tpy6a n n30nALUMOHHBLIK MaTepman

JonycTuMbIM Avana3oHoOM Anst TpyGbl M/UNM U3OMALMOHHOMO Matepuana ABNAETCA AuanasoH, OXBa-
YEHHbI UCTIbITAHMSAMM, BKITIoUast (B Crlyyasx, KOrJja 3To NPUMEHUMO) pesysfbTaTbl, MOMyYeHHbIe ¢ UCroNb3o-
BaHUEM NoAxofa Ha OCHOBE KPUTUYECKOIA TPpY6bl.
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PesynbTathl UcnbITAaHWMA, BbIMOSMIHEHHBIX HA TPYOax, U3roTOBMNEHHbIX U3 HennacTuguumMposaHHoro MNBX
(PVC-U) B cootBeTctBuM ¢ EN 1329-1, EN 1453-1 unu EN 1452-1, geiictBUTENbHBI ANs TPYG, M3roToBIeH-
HbIX 13 HennacTuguumposaHHoro MNMBX B cootBeTcTBUMM ¢ EN 1329-1, EN 1453-1 unu EN 1452-1, a Tawke
ans Tpy6, narotoBneHHbIX U3 xropuposaHHoro MBX cornacHo EN 1566-1.

PesynbTathl MCnblTaHWA, BbIMOMHEHHBIX HA TPpy6ax, M3roTOBNEHHBLIX U3 NONU3TUNEHa BbICOKON NMOTHO-
ctu (PE-HD) B cootBetcTBUM ¢ EN 1519-1 unu EN 12666-1, neitctBuTEnbHbl ANA TPYD, M3roTOBNEHHbIX U3
nonuatuneHa B cooTtsetcTeuu ¢ EN 12201-2, EN 1519-1 u EN 12666-1, us akpunoHutpun-6ytagueH-
ctupona (ABS) B cootsetcteuu ¢ EN 1455-1, a Taioke us ctupon-akpunonutpuna u NBX (SAN+PVC) B co-
otBeTcTBUM ¢ EN 1565-1.

E.2.7.5 TonuwuHa CTeHKU Tpy6bl

E.2.7.5.1 YcTpoiicTBa 3aKkpbiTua gns Tpy6 6e3 usonsiuum

[nsa KOHKPETHOro pasmepa YCTPOMCTBA 3aKpbiTUA TPyO pesynbTaThl, MONy4YEHHbIE NMPU UCMLITAHUSIX,
AeicTBUTENbHbI ANA AuanasoHa Mexay UCTbITaHHbBIMU BapuaHTaMu. PesynbTarbl UCNIbITaHUIA, NoNyyYeHHble
Onsi MakcUMarbHON TOMLLMHBI, AT KOTOPOWA UCTBITAHUA BbIMOMHEHbI NPU MakcUManbHOM pa3mepe B npeae-
nax NpoeKTHOM rpynnbl (CM. pUcyHok E.2.2.1) ycTpoiACTB 3aKpbITUsi TpyObl, feHCTBUTENbHLI AN MEHbLLUMX
pa3MepoB B npeAenax npoeKTHoi rpynnbl. [rs NpoekTHOR rpynmbl, He BKIIOYEHHOW B UCNbITAHWUA, MPUMEHS-
eTca NMHerHasa UHTePnonALMa Mexay YrnoBbIMM TOYKaMK, COOTBETCTBYIOLUMKU BLINONHEHHLIM UCTILITaHUSIM,
WnK noLlaroBbli NOAXoM, MokasaHHblil Ha pucyHke E.9. Ecnv MUHUManbHaa TonwmWHa CTeHKU octaetcsa 6e3
M3MEHEeHU B HECKONbKUX MPOEKTHbIX rpynnax, To pe3ynbTaTbl ANS NPOEKTHbIX FPynn, NPeACTaBAsioUX
MaKCUMarnbHbI U MUHUMAaNbHbIA pa3mepebl, PAcnPOCTPaAHSIIOTCA HA NPOMEXYTOUHbIE pa3Mepbl.

E.2.7.5.2 Mpoxoaku, oTNUYHbIe OT YCTPOMUCTB 3aKpbITUA TPY6

Mo pesyrnbTaTtaM UCNbITaHUA, BbINOMHEHHbIX COrNacHO NPUBEAEHHBIM YKasaHWsAM B CTaHAAPTHBIX KOH-
durypauusix, AonyckaeTcsi pacrnpocTpaHeHue ans pr5 CO 3Ha4yeHnAMU anamMeTpa U TOSMWWUHbI CTeHOK, Ha-
XoaslnMMnuca B aManasoHe Mexay COOTBETCTBYIOWMMU BENUYMHAMKU, ANA KOTOPbIX BbINOMTHEeHbl UCNbITaHWUSA.

E.2.7.6 PaamelyeHune Tpy6

Ecnu 'rpy6a ucneiTaHa B NONoOXeHuu, nepneHAnKynapHOM nNpoxoake, a Takke B HEKOTOPOM HAKNOHHOM
MONoXeHuu, To NoNyvYeHHble pedynbTaTbl PACNPOCTPAHAIOTCA Ha BCe yrnbl B guana3oHe OT NpsAMoro yrna oo
TOro yrna, npyu KOTOpOM NpoBeAeHbl UCTMbITaAHUA.

E.2.7.7 PaapeneHusa

Ons rpynn npoxooB pa3aeneHus a, — ag U3 UCTIbITaHWi, NPOBEAEHHbIX COrNacHo NpUBEAEHHbIM yKka3sa-
HWSIM B CTaHAAPTHBLIX KOHUIypaLmsX, MOXXHO YBenu4mBaTh 6e3 orpaHn4eHui (CM. pucyHok E.1).

Ecnu oguHouYHble Tpy6bl MPOXOAAT HEMOCPEACTBEHHO Yepe3 CTPYKTYPHO CBA3aHHYIO KOHCTPYKLIMIO (CTeHbI
U3 KaMeHHOW Knagku, rmbkme cTeHbl, GeTOHHbIe NepeKpLITUS U T. A.), TO KONbLEBO 3a30p mexay Tpy6oi n
OMOPHOM KOHCTPYKLIMEI AOMMKEH OCTaBaTLCA B NpeAenax AuanasoHa, AnA KOTOPOro BbiNOMHEHb! UCMbITAHUSA.
PasgeneHue a; MOXHO yBeNWYUBaTH.

Ons npoxoaoK, OTAMYHLIX OT YCTPOMCTB 3aKpbiTUs TPYG, pesynbTaTbl UCMLITAHWUNA, BbLINOMHEHHbLIX CO-
rnacHo NpuBeeHHbLIM ykasaHusiM Anst BapuaHTa 1 cTaHAapTHOW KOH(Urypauuu, He pacnpoCTPaHAIOTCA Ha
«Knacrepbi» Tpy6, 3a UCKIMIOYEHUEM CIy4aeB, KOraa Ha NpakTUke PaccTosHUA as (cM. pucyHok E.1) unu a,
(cM. pucyHok E.2) npesbiwaiot 100 Mm. Pe3ynbTaThl UCNbITaHWA, BLINOMHEHHbLIX COFMAcHO yKasaHUsM Ans
BapuaHTa 2 cTaHAapTHOW KOHUrypaLum, pacnpocTpaHaloTcs Ha Tpy6bl C NIUHENHBIM pasfeneHueMm.

E.2.7.8 lononHuTenbHble NpaBuna Ans TPyO, OCHaLeHHbIX usonayuen

E.2.7.8.1 YcTpoiicTBa 3aKpbiTUs TPY6

Ecnu mcnonbayeTca yCTPOWCTBO 3aKpbiTUsi TPyO, TO pesynbTaTtbl, MOfly4YeHHble AN MakcuMmarbHOro
pasmepa Takoro ycTpoicTBa B npepenax NpOeKTHO! rpynnbl, onpeaeneHHoin cornacHo E.2.2.1, pacnpo-
CTPaHAIOTCA M Ha MeHbluMe pasmepbl. Ecnv TosnwmHa akTMBHOTO KOMMOHEHTa YCTPOWCTBa 3aKpbiTusi Tpy6
M3MeHsieTcs (a AnvMHa ocTaeTcsa NOCTOSIHHOM), TO pe3ynbTaTbl AN MakCUMalbHbIX pa3MepoB YCTPOUCTB 3a-
KpbITUS TPYD U3 NPOEKTHBIX rPynr, BKMIOYAIOLMX MUHUMANbHbIA U MAaKCUManbHbIA pasMepbl YCTPOWUCTB 3a-
KpbITUS TPYD, pacnpoCTPaHAIOTCA U HA NPOMEXYTOUHbIE AMANa3oHbl Pa3MEPOB U NPOEKTHLIE TPYMMbi, NpU
YCINOBUM, YTO TOSLUMHA UX aKTUBHbIX KOMMNOHEHTOB MPEeBbILAEeT pacueTHylo BeNW4uHy, onpeaensieMyilo no
MPSIMOI NUHWKU, COEAUHSIIOLLeA MaKCUMarbHbI U MUHUMaNbHBIA pasMepbl Ha AuarpaMme ToMnluHa — Aua-
MmeTp Tpy6bi» (cM. pucyHok E.8). B aToM criyyae auameTp Tpyobl (cM. pucyHok E.9) paBeH cymme dhakTtuye-
ckoro auamMeTpa Tpy6bl U yABOEHHO TONLMHBLI M30NALIUK.

PesynbTaThl UCNbITaHWI1 Ha Tpybax 6e3 u3onAuMK He pacnpoCTPaHAIOTCA Ha TPYObl ¢ u3onauven.
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PeaynbTathbl MCMbITaHWA CO CMIOLUHOM U30MSALMENA pacnpoCTPaHSIOTCS Ha cnyvyau ¢ NpepbiBUCTON U30-
nsiumen, Ho He HaobopoT. Pe3ynbTaTbl UCMbITAHUIA CO CNOLUHOW M30NALME He pacnpoCTPaHAIOTCA Ha chy-
Yau C NpPepbIBUCTON U3ONSILUEN, €C/IM YCTPOMCTBO 3aKpbiTUsi TPYObl HAXOANTCA B HENOCPEACTBEHHOM KOH-
TakTe ¢ Tpy6oil.

E.2.7.8.2 Npoxoaxu, oOTANYHbIE OT YCTPOUCTB 3aKpbLITUA TPYO

JonyckaeTcs pacnpocTpaHeHue Mo TOMWMHE U3OMSALMKA MeXay pa3mMepamu, Ans KOTOPLIX BbIMOMHEHb
UCMbITaHMsI.

E.3 Ka6enbHblie xenoba u kabenenposoabl

E.3.1 O6wue ceeaeHun

3a ucknioyeHueM criyyaes, NpUBEAEHHbIX HWXe, cTaHaapTHas KoHUrypaums AoshkHa Bceraa BKoYaThb
He MeHee AByX 00pas3LioB, OAUH M3 KOTOPbIX AOKEH NpeAcTaBnsaTbL coboli nycToi kabenbHbIN xenod unu
kabenenpoBog, a BTOPOA AOMmkeH coaepXaTtb unu kabenb MakcuMarnbHOTO AuameTtpa, UM MakcumanbHoe
konuyecTtBo A-kabeneii (cM. Tabnuuy A.1), BMewwatowmxcs B kabenbHbIi xenob unu kabenenposog.

E.3.2 Ka6enenpoBoasl cornacHo 6.3.2, nepeuncneHue a), u kabenbHble xenoba cornacHo 6.3.2,
nepeuucnexHue b)

Cm. E.1.

E.3.3 KabenenpoBsoanl u kabenbHbie xenoba cornacHo 6.3.2, nepeuncnenme e)
Cm. E.2.

E.4 CraHaapTHasi KOHUrypauua Ana NpoxoAoB B NepeKpbITUAX, 3aBepllaloUXCA Ha
YPOBHe nepeKkpbITUA (MpUMep — CTOKK B nony)

MprMeHsiloTCs NpaBuna Ans MeTanIMYeckvx U NNacTMaccoBbixX TPY6 C yueToM crieayoLero:

1) MOryT NMPMMEHATLECA MPsIMble NNacTMaccoBble TPyObl C He3anevyaTtaHHbIM KOHLOM UNu NPsiMble Me-
Tannuyeckue TpyObl ¢ 3ane4aTaHHbIM KOHLIOM C MUHUMAaIbHOWU LUTMHOW, COOTBETCTBYIOLLEN 7.3;

2) 3anoriHeHHbIA BOAOOTAENUTENb 3KBUBANEHTEH Cny4alo 3aneyaTtaHHOro KoHUAa Ha CTOpoHe, He rnoa-
BEPXEHHOW OrHeBOMY BO3LENCTBUIO;

3) B oTnM4mMe oT ykasaHHoro B 9.1.2, TOIN gomkHbl ObiTk pacrnorioXeHbl B NO3ULMAX cornacHo Tabnuue
E.2 (cm. Tawke pucyHok E.11).

Tabnuua E.2 - Pacnonoxenue T3 ans npoxoaok B NepekpbITUM, 3aKaHYMBAKOLIMXCA HA YPOBHE NEPeKPbLITUA

Homep PacnonoxeHue Ha KOMMyHUKaLmmn
1 Ha 6okoBoit cTOpoHE cToka
2 Ha kapkace cToka
3 Ha peleTke cToka

BapuaHT 2

1 — ONopHasn KOHCTPYKLUS;

a1 — paccTosiHMe Mexay Tpyboit n BepXHUM KpaeM npoxoaku;
a, — paccTosiHUe Mexay Tpy6oii U GOKOBbIM KpaeM NPOXOAKM;
a3 — paccTosiHue Mexay Tpybamu

Pucynok E.1 — CranaapTHas KoHdMUrypauus npoxoaoK rpynn npoxoaos AN Tpy6
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BapuaHT 1 BapuaHT 2

1 — onopHas KOHCTPYKUMS;
a1 — paccTosiHue Mexay Tpyboii u kpaemM NpoxoaKy (KonbLEeBOiA 3a30p);
ap — paccTosiHue Mexay npoxoaKamu

PucyHok E.2 — CtaHaapTHaA KoH(Urypauusa npoxoaok ogMHOMHbIX NPOX0oAOoB AnA Tpyo

ey
0w O N
1 1 1 1

TonwwmHa CTeHKU TPYBhl, MM

[AS TP R =}

o

0 50 100 150 200

HvameTp Tpy6bI, MM

A — C — 0603Ha4eHus o6pasuos

PucyHok E.3 — CxeMa BbIGopa KOMGUHaLMKU AMaMeTpa U TONIMHBLI CTeHKU TPY6bl ANA NpoBeaeHUs
UCNbITAHUA MeTanJsim4ecKux pr6
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A — TpyBhbl ¢ NokanbHON U3onsiLMein onpeaeneHHo! ANWHBI M TOMLMHBI AN ONpeAeneHHbIX AUanasoHoB avameTpa
TpyObI;

B — Tpy6hl ¢ nokansHON Usonsuuei onpeaeneHHon ANUHbI, HO NEPeMEHHON TONLLUHDI;

A — E — 0603HauyeHus obpasLoB

PucyHok E.4 — Cxema BbIGopa koMBMHauuu AnaMeTpa M TONWKUHLI CTeHKN TPYObl ANnsi NPOBeAGHUA
McnbITaHUs TPY6 ¢ usonsauuein
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o

1 — cTpOUTENbHBIA 31EMEHT;
2 — U30MALUMA KaK 4aCTb NPOTUBOMNOXAPHOA CUCTEMDI

PucyHok E.5 — AcuMmeTpuyHas nokanbHasi M3onsunsA B KOHCTPYKLMK, Pa3MeLLaeMON B NePeKpbITUN

B 1

— OrMopHasi KOHCTPYKLIUS;
A — BapvaHT ¢ MakcUManbHbIM AUaMeTpOM TpyGhi;
B — BapuaHT ¢ MUHMManbHbLIM AUAMETPOM TPYObl;

1 — yCTPOICTBO 3aKpbITUS TPYObl ONpeaeneHHOro pa3mepa;
2 —Tpy6a;

3 — KOMbLIEBOW 3a30p MeXy YCTPOWCTBOM 3aKpLITUS TPYOLI U TPYGOW UNK ONOPHON KOHCTPYKLUEN (CTEeHON unu ne-
peKpbITUem)

PucyHok E.6 — YcTpoicTBO 3aKpbiTusi TPYGhI ANA HECKONBbKUX pasmepos Tpyo

1 — yCTPOICTBO 3aKpbiTUSI TPYObI;
2 — Tpy6hl (ABE UNK Gonee);

3 — onopHas KOHCTPYKUMS (CTEHa UNK NepekpbITUE)

Pucynok E.7 - lMpumep ycTponcTBa 3aKphbiTUA TPYOhI ANifi HECKONLKUX TPYOG B 0AHOM YCTPOUCTBE
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& — paamepbl YCTPOWICTB 3aKPbITUSI TPYG, BKMIOYEHHBIX B UCTILITAHUS;
O - pasmMepbl, NpuHuMaemMbie 6e3 ucnbitanmii cornacHo E.2.7.2.1.2;

LA pa3smepbl, NpUHMMaeMble 6e3 ucnbiTaHui cornacHo E.2.7.2.1.1
TepMUH «AnNUHa» O3Ha4aeT ANUHY aKTMBHOIO KOMIMOHEHTa YCTPOMCTBa 3aKpbITUA TPYObI.

Pucymok E.8 — Cxema BbiIGOpa pasmepoB YCTPOMCTB 3aKpbiTus TPYS ANA NiacTMaccoBbIX TPy6
ANA NpoBeAeHUs UCTIbITaHUA
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{ — Anana3oH sHauyeHus AMameTpa/ToNLMUHbl TPYGbl AnNsi NPOEKTHON rpynnbl;

m — pasmephbl YCTPOWCTB 3aKpbiTusi TPY6, BKMIOYEHHLIX B UCTIbITAHUS;

i} "
e = 3HAYEHUA TONWMHBI CTEHOK, HE NPUHMMaeMble Ges AONONHUTENbHbIX UCTMNbITAHUW;
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n_ KOMOGWHaLMN auameTpa M TOMWMHBI TPYGbI, Ha KOTOpbIe pacnpoCTPaHsIOTCA pesynbTaThl UCTIbITaHUA TPYD K
YCTPOMCTB 3aKpbiTUs Tpy6, 0603HaYaembIx crnegyowmnm o6pa3om:

----- JIMHNA, COBONHAIOLLIAA MaKCUMarbHBIA N MUHMMASIbHBIA pa3Mepbl YCTPOWCTB 3aKpbiTUs TPy6, BKIMNIOYEH-
HbIX B UCMLITAHWSA, MPY MAKCUManbHON TOMLUHE CTEHKU TPYGb;

ravanans — [IMHUA, 0603HAYAIOLASA MAKCUMATLHbIA AnaMeTp TPYObl B NPOEKTHON rpyrnne Mexay NpoeKTHLIMKU rpyr-
namu, BKIOYEHHLIMU B UCTbITaHUE. TOYKa NepeceYeHust ¢ COBAMHSAIOLLEA NUHMel (CM. BhILLE) YKasbiBaeT MakcuManb-
HYIO TOMLUUHY CTEHKM TPYObl B NPOEKTHO rpynne, He NpefCcTaBneHHyIo B UCTbITaHUM

PucyHok E.9 — Cxema onpepgeneHnsa o6nacTim NnpMMeHeHUs AN TONWMHbI CTeHOK TPY6 ¢ yeTpoiicTBaMmu
3aKpbITUA TPYO onpeaeneHHONW rpynnbi ANUH (ANA NNacTMaccoBbIX TPyO)

Pa3smepbi B MunnumeTpax

A B C
40t

AN

402

o JoF—To

A — cTanbHas nognopka/kaHan ¢ TOMNLWMHON CTEHKU 2 — 3 MM U C KOHCOSbHbLIM KPOHLLTEAHOM, 3aKkpenneHHbIM Gontamu
Wnu ceapkoit (sug cnepeau);

B — onopHas koHCTpykums Ans Tpybbl (Bua cOoKy);

C — onopHas KoHCTPYKUumMA ans Tpy6sl (BUA cnepeow);

d4 — paccTosiHMe OT NOBEPXHOCTM OMOPHOW KOHCTPYKLIMM A0 NEPBOIA ONOPHOIA NOSULIUKM, 3ajaHHOE 3aKa34MKOM UC-
NblTaHUS;

d2 — paccTosiHue Mexay BTOpoii (Heo6s3aTernsHo1) U NepBoil ONOPHON NO3ULIMEN, 334aHHOS 3aKa3uMKOM UCTIbITaHUS;

1 — konbLO Tpy6LI;

2 — cTanbHas nosoca;

3 — cTanbHol TPOC MNKU cTanbHas neHTa, ecnu TpebyeTcs, B 3aBUCUMOCTU OT Beca KOMMYHVKaLIMK

PucyHok E.10 — OnopHas KOHCTPYKLMA 4N KOMMYHMKauMi (ans Tpy6HbIX NPOXoAoK)
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PasmMepbl B MunnumeTpax

ST
12 F‘ fos

o

-

//

|

1 — TOM Ha pelueTke CTOKa B NEPEKPLITUX;

2 — T3l Ha BOKOBOW CTOPOHE CTOKA B NEPEeKpbITUY;
3 — T3l Ha KapKace CToKa B NepeKpbITUM;

4 — T3l Ha ONOPHO KOHCTPYKUMKM (NepekpbiTUe);
5 — pelleTka CTOKa B NepekpbITUK;

6 — kapKkac cToka B NepeKkpbITUm

PucyHok E.11 — Pacnonoxenue T3l Ansa npoxoaoB B NepekpbITUAX, 3aKaH4YMBalOLWUXCA Ha YPOBHe
nepeKkpbITUA (MpUMEp — CTOK B NepeKpbITUM)
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MpunoxeHue F
(o6s3aTensHoe)

CraHpapTHasi KOH(Urypauusa u o6nacTb NPUMEHEHUs1 KPYNHbIX
NpoxXoAoK CMeLUaHHbIX NPOXoA0B

F.1 O6lume nonoxeHus

F.1.1 CwmewaHHbl# npoxoa (B TOM CMbICie, KaK 3TOT TEPMUH WUCMONb3YyeTCsl B AaHHOM NMPUMOXeHUM)
MOXeT coaepxaTb kabenu, MetannuMyeckue Tpybbl U nnacTtmaccoBble TpyObl. B 3aBMcMMocTM OT obractu
npumeHeHus1 TpebyeTcs BbIMOMHUTL HECKONLKO UCMbITaHWIA, NO3BOMNSAOWMX Y4eCTb BO3MOXHbIE B3auMogein-
CTBUSI MEXAY PasfMYHbIMU KOMMYHUKaLIMAMMU U MPOXOAKOA.

F.1.2 Bo3aMoXHbI crieaytoLye KoMGUHaLUmMm KOMMyHUKaLWiA:

a) metannuyeckue Tpybbl + nnactmaccosble TpyObl: cM. F.3;

b) kabenu + metannuyeckue Tpyobl: cm. F.4;

¢) kabenu + nnacTmaccoBblie TpyGbl: cM. F.4;

d) kabenu + meTannuuyeckue Tpybbl + NnacTmMaccosble Tpy6bl: M. F.4.

Tpy6bl MOryT ObITb Kak U3ONMPOBAHHBIMU, TaK U HEU3ONUPOBAHHLIMWA. MOryT NPUMEHATLCA MaTepuanbl
C pasnuyHon peakuuei Ha orHeBoe BoagencTBue (knaccbl A1, A2 unu B — E cornacHo EN 13501-1).

F.1.3 UTob6bl 06ecneynTe BOSMOXHOCTb OLIeHKU NioBbiX B3aUMOAEWCTBUA MeXOy KOMMYHUKaUWUAMU B
cTaHaapTHOW KoHdUrypauuu, B kKayecTBe UcnbiTaTenbHOro obpasua cnegyet UCMoNb3oBaTh CTaHAapPTHbIN
CMelUaHHbIA Moayrb (cM. F.2), coaepalunii Bce TUMNbl KOMMYHUKaLIWIA.

F.1.4 Ecnu HeT HUKaKMX AaHHbLIX NO peaynbTatam WUCNbiTaHWA NMPOXOOKWA, TO CrneayeT UCronbL3oBaThb
cTaHaapTHYo KoHdwurypaumio no sapuaHty 1 (oM. F.3 unu F.4). Ecnu umeloTes pesynbTaThl NpeabigyLumx
UCnbITaHUA ANs OQHOTO UMW HECKOMNbKMX TMMOB KOMMYHUKALMA, TO CrieqyeT UCMOoNbL30BaTh BapuaHT 2 (CM.
F.3 unu F.4). BapyaHT 2 no3sonsieT yMeHbLUUTb KONMUYeCTBO KOMMYHUKauuiA. Kpome Toro, ¢ BapuaHToM 2
MOXHO MCNOMb30BaTb MOAXOA Ha OCHOBE KPUTUYECKO TpyObl Unu kabens (CM. npunoxeHue G).

F.2 CtaHaapTHbIA CMellaHHbIA Moayb

F.2.1 PaaMep cTaHAapTHOro cMeLlaHHOro Moayns AormkeH coctaBnsTb 600 x 600 mm.

F.2.2 [insa kom6uHaumii Tvna a) (cM. F.1.2) B ucnbiTaHWs1 BKIIOYAIOTCA TONbKO MeTalnnuyeckie U nnact-
MaccoBble TpyObl, HO He kabenu. [AnA UCNbITaHUA B BEPTUKANbHOM MOSIOKEHUU (sl CTeH) TpyObl [OIDKHbI
pacnonaratbCsi B BepXHei YacT NpoOXOAKM.

Ons kombuHauuin Tuna b) (cm. F.1.2) B UcnbiTaHUA BKIMIOYAIOTCSA TONMLKO MeTannuyeckue Tpybbl u kabe-
nu. Ha pucyHke F.1 npegnonaraeTcs, uto Bce Tpybbl — MeTannuueckue TpyoObi.

Ansa komBuHaumin TMna ¢) (cMm. F.1.2) B UCNbITaHUA BKNIOUAIOTCA TOMNLKO MIAcTMAcCoBLIe TPyObl U kabe-
nu. Ha pucyHke F.1 npeanonaraetcs, uto Bce TpyObl — NacTtmaccoBble TPyObi.

Ana komGuHauuin Tuna d) (oM. F.1.2) B ucnbiTaHus BKoyalotTes kabenu, MetTannuyeckue Tpyobl U nna-
cTMaccoBble TPy6bl. CM. pucyHok F.1.

Bce octanbHble KOMMYHWKaUUW, 3afaHHble 3aKa3uMKOM WCMbITaHWA, Hanpumep anioMUHUEBble WIU
cTeKnsiHHble TpyObl, HEe noaxoasiue nop onpefeneHUsl «MeTannuMyeckue TpyObi» WM «MNacTMaccoBblie
TPY6bI», AOMKHBI BKIOYATLCSA B UCNbITAHUA HA OFHECTOMKOCTb OTAENbHO.

F.2.3 NpaBuna BbiGopa KOMMYHUKaLU1 ANA BKIIOYEHUA B UCTILITAHUA

F.2.3.1 Kabenu

KonuuecTtBo, TUnbl U pacnonoxeHue kabeneit U kabenbHbiX NOAAOHOB MNOKasaHbl Ha pucyHke F.1. Ecnin
ucnonb3ayeTcs BapuaHT 2 (cM. F.3 unu F.4), To Beibupatorcs kabenu, cootseTcrByiowme A-, C- u D-kabensm,
C UCTIONbL30BaHMeM NMOAXOAA Ha OcHoBe KpuUTudeckoro kabensi (cMm. npunoxenue G). [insa BapuaHTa 1 B ymecT-
HbIX cry4asix criegyeT ucnonb3oBatb kabenu A1, C1, D3, G2 (cm. pucyHku F.2, F.3).

F.2.3.2 Metannuyeckue Tpyobi

B cTraHaapTHbI cMeLlaHHbI Moaynb AOMKHO ObiTh BKNIOYEHO He MeHee Tpex Tpyb. OaHa U3 atux Tpy6
AomkHa 6bITb cneaylowei:

a) kpynHeiilan Tpyba — ecnu ucnonbayetca BapuaHT 1 (cMm. F.3.1 unu F.4.2);

b) Haubonee kpuTU4eckan Tpyba — ecnu ucnonbayetcs sapuaHT 2 (cM. F.3.2 unu F.4.3).
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Ecnu 3T0 HEBO3MOXHO M3-3a OrpaHU4YEHHOCTM MecTa B CTaHAApTHOM CMeELLaHHOM MoAyre, TO Kpyn-
Heilylo unn Hanboree KpUTUYECKYIO TPYBY MOXHO pasMecTuTb B 06racTi Npoxodku psinoM co cTaHaapT-
HbIM cMellaHHbIM Moayrnem (obrnactb 3 Ha pucyHkax F.2 — F.5) ¢ ydyeTom paccrtosHuin mexay Tpy6amu, a
Takke mexxay Tpy6amu u kabensmu (kabenbHbIMY NoAA0HAMM).

F.2.3.3 NnacTmaccoBkie TpyObl

[ns kaxgoro ycTpoincTea 3akpbiTus TPYObl MMM YNNOTHUTENbLHON CUCTEMBI, KOTOPbLIE NpeanonaraeTcs
ucrnonb3oBaTb B MPOXOJKE CMELUaHHOro NpoxoAda, B UCMbITaHWE AOMKHO ObiTb BKMTIOYEHO HE MeHee Tpex
Tpy6. OpHa 13 aTnx Tpy6 gomkHa BbiTb cneayowei:

a) KpynHe#wwas Tpy6a — ecnu ucnonb3yetcs BapuaHT 1 (cM. F.3.1 unu F.4.2);

b) HanBonee kputudeckas Tpyba — ecnu ucrnonbayeTcs BapuaHT 2 (cM. F.3.2 unu F.4.3). [InA ycTpoiicTB
3aKpbITUS TPy6, pasmellaeMblX Ha MOBEPXHOCTW, AOMOMHUTENbHO B MUCMbiTaHMe Heo6XoaMMO BKNIOYUTH
MakcumarbHbIA pa3Mep M3 xeraemoro AuanasoHa pasmepos. [ns NpoxXoAoK Ha CTPOUTENbHOM pacTBope
3TO He TpebyerTcs.

MpumeyaHue — Tak kak ycTpoicTBa 3akpblTMs TpYG, MCMOMNb3yeMble B KOMBGMHALMM C NPOXOAKaMU CMELLaHHbIX NPo-

xop[oB, He MoryT BbITb XKECTKO saCbMKCMPOBaHbI B 6ornbWMHCTBE MPOXOAOK CMeLLUaHHbIX NPOX0A0B, MOXHO OXUAAaTb,

YTO BEC YCTPOICTBA 3aKpbITUs TPYObl ByaeT BNUATL Ha pesynbTaTbl UCMbITaHUs!.

Ecnu BkntoueHUe Tpy6 B UCMbITAHUSA COrMNacHO BhilLenpUBeAeHHbIM NpaBuiamMm HEBO3MOXHO U3-3a orpa-
HWYEHHOCTM MecTa B CTaHAapTHOM CMellaHHOM Mogyrne, TO KpynHeiLuyio unu Haubonee KpUTUYECKYIO TPY-
6y MOXHO pasmecTuTb B 0brnactu npoxoaku psaoM CO CTaHAapTHbIM CMeLLaHHbLIM moayrnem (o6nactb 3 Ha
pucyHkax F.2 — F.5) ¢ yueTom paccrosiHuii mexay Tpybamu, a Taioke Mexay Tpybamm u kabensmu (kabenb-
HbIMK NOAO0OHaMN).

F.2.4 PacnonoxeHne CTaHOapTHOrO CMELLAHHOro MOAYNs

Cxema cTaHAapTHOrO CMeLLaHHOro MoAy s NokasaHa Ha pucyHke F.1.

Kabenu (kabenbHble NoAAoHbI, NECTHULILI) pacnonaratoTcsl, kKak nokasaHo Ha pucyHkax F.1A wnm F.1B.
Mexay kabenbHbIMX NOAAOHAMU (NECTHULAMM) AOMKHA pacnonaraTbCsl Mo MeHbluei Mepe ofHa Tpy6a ka-
XKOOro TUMa, BKMIOYEHHOro B UCMbITaHUsA (MeTannuyeckue Tpybbl n/unu nnactmaccoBble TpyObl). OcTaBluee-
CAl NPOCTPaHCTBO MOXHO UCMONb30BaTh ANs AONONHUTENbBHLIX TPYS MM ApyrMx KOMMyHUKauuid. Konuyect-
BO M TUnN Tpy6, NokaaaHHble Ha pucyHke F.1, NpuBeAeHb! TONbKO B Ka4ecTBe NpuMepa.

F.3 CtangapTtHas koHdurypaums ana kom6uHauui tuna a) (F.1.2)

F.3.1 BapuanTt 1

MoHTax Ans UCNbITaHUA BbIMOMHAETCS COrNAacHoO npasunaM, NpYMBeAeHHbIM B npunoxeHun E, ¢ wc-
MonbL30BaHWEM OLHOW UMM HECKONbKUX NPOXOAOK pa3MepoMm He meHee 600 x 600 mm, BknOYas BCe TUMbI
Tpy6, KOTOpble AOIMKHbI BbiTb OXBavyeHbl 06NacTbio NPUMEHEHUN. [OMKHbI yYUThIBaATLCS BCE NapamMeTpbl,
KOTOpPbIE MOTYT MOBNUATL HA PE3ynbTaT, HaNpPUMep Marepvan TpyObl, ee AuameTp U TONLLMHA CTEHKU.

F.3.2 BapuaHT 2

KonuuectBo Tpy6, BKMIOYEHHBIX B UCMbITAHWE, MOXHO YMEHbLUUTL NyTeM MpUMEHeEHUs «Noaxoaa Ha oc-
HOBe Kputuyeckoi TpyGbi» (cM. npunoxexue G).

F.4 CraHaapTHas koHdurypauma ana kombuHauuid Tuna b), c), d) (F.1.2)

F.4.1 Obwme cBepeHun

CxeMbl CTaHAAPTHOW KOHUIypaLmn Ansi KPYMHbLIX OTBEPCTMIA MOKa3aHbl Ha Cneaylowmux pUCyHKax:

a) F.2 — BapuaHT 1, B cTeHax;

b) F.3 — BapuaHT 1, B nepekpbITusX;

¢) F.4 — BapuaHT 2, B cTEHax;

d) F.5 — BapuaHT 2, B nepekpbITUsIX.

Y106b1 06eCneunTb Haanexallee MogenupoBsaHue B3auMoaencTBus kabeneli u Tpy6, TpebyeTcs BKMo-
YWTb B UCMNbITAHWE NO MeHbLLEe Mepe OAMH CTaHOapTHbLIN CMeLlaHHbIil Mofyrb, COOTBETCTBYHOLLMA PUCYHKY
F.1A (ans nepekpbiTusi) unu F.1B (ansa cTeHbl), npyyemM ecnu UCMbITaHUA BbINOMHAOTCA AN CTeHbl, TO 3TOT
Mogynb Heo6XxoaMMO pasMecTUTb B BEPXHEM JIEBOM UMK NPaBOM YITly.
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OcraBlueecsi NPOCTPaHCTBO 3a NpeaenamMu CTaHAapTHOro CMeLaHHOro Moayns, a Ans BapuaHta 1 —
Taloke 3a npegenamu ctTaHgapTHoro kabenbHoro Mofyns (o6nactb 1 Ha pucyHkax F.2 u F.3) MmoxHo ucnonb-
30BaTh AN5 AONOMHUTErNbHbIX TPY6 Unu Apyrux KoMMyHMKaumia (obnactb 3 Ha pucyHkax F.2 — F.5). Ecnu B
oaHom ofpasLie HefoCTaToOMHO MecTa AN Bcex Tpy6 wnv Apyrux KOMMyHWKaumii, kotopble Tpebyertcs
BKMIOYUTL B UCTIbITAHUSA, TO creayeT MCrnonb3oBaTb HECKosbko o6pasLoB ¢ oauHakoBol 6a30BOW CXEMOMW.
CraHaapTHLIA cMellaHHbIA Moaynb crefyeT Bceraa BKMoYaTb B UCTILITAHUS, OQHAKO B BapuaHTe 1 cTaH-
[apTHbIA KaGernbHbIA MOAYIb MOXHO He BKMOYaTb B AOMONHUTENbHble 06pasubl (OAMH UMK HECKOMbKO).
Tpybbl B cTaHAAPTHOM CMELLAHHOM MOZAYNe AOMNONHUTENbHBIX 06pasLoB MOryT oTnu4aTbes oT Tpy6 B nep-
BOM o6Gpasue.

F.4.2 BapuaHnT 1

OG6pasLbl 4oMKHbI BKMOYATb crieayoLlee (cM. pucyHku F.2 u F.3):

1) ctaHgapTHas KoHdUrypauus ana kabenbHbIX NPOXOAOK, Kak nokasaHo Ha pucyHkax A.1 (AnA cTeH)
unu A.3 (ans nepekpbITHii) — obnactb 1; u

2) cTaHAAapTHBIA cMeLlaHHbIA Moaynb cornacHo F.2 — obnactb 2; u

3) npocTpaHCTBO ANA pasmelleHusi TpebyeMbiX AONOMHUTESbHBIX TPYG UMM OPYrMX KOMMYHUKaUWA —
obnactb 3. Bece Tpy6bl, koTOpbIe AOMKHbLI OXBaTLIBATLCA 0BMacTLi0 NPUMEHEHWs, AOIMKHLI BbiTh BKIIOYEHbI
B MCMNbITaHWSA, NP1 cOONIOASHUU NPaBun, yka3aHHbIX B E.1 u/unu E.2. Bce ocTanbHble KOMMYHUKALMK, KOTO-
pble AOMKHbLI OXBaTLIBATLCA O6NacTbio NPMMEHEHWs!, CieayeT BKMoYaTh B UCTbITaHUA ¢ cobnioaeHnem npa-
BUMN, NPUBEAEHHbIX B COOTBETCTBYIOLUMX pasgenax A4aHHOro cTaHgapTa (4ns WWH cM. npunoxexnue D; ans
ka6GenbHbIX NOAA0OHOB U kaGenenposooB, COOTBETCTBYIOWMX 6.3.2, nepedncneHus a), b), e), cm. E.3).

F.4.3 BapuaHT 2

F.4.3.1 MNpoxodKy Ans cMellaHHOro NPoXoAa MOXHO MCMbITbiIBaTb C YMEHbLUEHHbIM (MO CpaBHEHWIO ¢
BapuaHToM 1) KONMM4EecTBOM KOMMYHUKALUIA, ecnv NpeaBapuUTersHO BbIMOMHEHb! cneaylowue UCNbITaHUA:

a) cornacHo npuroxeHuio A, co cTaHaapTHO KoHdUrypauuveit ans kabenei; wnnu

b) cornacHo npunoxexuio E, ¢ Tpy6amu, cootBeTcTBYIOWMMY 6.3.2, Nepeuncnenune a); uwunm

c) cornacHo npunoxenuto E, c Tpybamu, cootBeTcTBYOWMMM 6.3.2, Nnepeuncnerue d),
W pesynbTaTbl 3TUX UCTbITAHWIA NO3BONAIOT YCTAaHOBUTL Knaccuvuupyiowmin nepuops, paeHbili Tpebyemomy
ANsA NpoXoAKU CMELLAaHHOro NPOXoAaA, U 6onee BbICOKWIA.

F.4.3.2 [Ina pacnpocTpaHeHus1 pesynbTaToB MNpenbiayLux UCMLITAHUA NPUMEHSIIOTCA crneaylolue yc-
rnoswusi.

E.4.3.2.1 MeTannuyeckue TpyObi:

1) HEM3oNMPOBaHHbIE NN C NPepbLIBUCTON usonsiumei (BapuanTbl Cl n LI cornacHo 3.13): ucnonb3yior-
€Sl TONMbKO pe3ynbTaTbl, MOMy4YeHHbIe ANA TOro Xe TUMa NPOXOAKY;

2) co cninowuHow usonsiumer (cnydau CS u LS cornacHo 3.13): MoryT ucnonb3oBaTtbCsl pesynbTarhl Jito-
6bIX UCMbITAHWIA, BLINOMHEHHbIX Ha TakMX TpyGax, Tak Kak U3onsiuus AeicTBYeT Kak npoxoaka.

E.4.3.2.2 NnacTtmaccoBble TpyObl:

MoryT ucnonb3oBaThCa peaynbTaThl UCMbITAHWA, COOTBETCTBYIOLLUE CIEAYIOWNM YCIOBUAM:

1) yctpolicTBa 3aKkpbiTus Tpy6, pa3aMellaemblie Ha NOBEPXHOCTH, UCTONb30BaSUCh B €AUHbIX OTBEPCTUSX
C KONbLIEBbIM 3330POM, 3aKPLIBAIOLLUMCS UMK 3ALUMLLIIOLLIMM KOXYXOM YCTPOWCTBA;

2) ncnonb3oBanuch YCTPOMCTBA 3aKpbiTUs TPYD, pa3MeluaeMbie Ha NOBEPXHOCTU, B COMETAHMU C TEM
e Tunom 6a3oBoi NPOXOAKHK;

3) ans BCTPOEHHbIX (3arny6neHHbIX) YCTPOUCTB 3aKphITUs TPYD MOMyT UCMONb30BaTLCA TOMbKO pesynb-
TaThbl, NONyYeHHbIe AMNs TOro Xe TUNna NPOXOAkU, B COYETaHUM C KOTOPLIM UCMONb3YeTCA YCTPOCTBO.

E.4.3.2.3 Mpoyrie KOMMyHUKaLMK:

— cneayeT UCNOSL30BaTh TONMBLKO pe3ynbTaThl, NOMyYeHHbIE ANA TOro Xe TUNna NPOXOAKW.

F.4.3.3 O6pasLibl A0MKHBI BKIoYaTh cnegytollee (M. pucyHku F.4 u F.5):

1) cTaHAapTHDLIA CMeLlaHHbIA Moaynb cornacHo F.2 — obnacts 2; u

2) npocTpaHCTBO ANA pasmelleHus Tpebyembix AOMONHUTESNBHBIX TPY6G Unu ApYruX KOMMYHUKaLWiA —
obnactb 3. Bce TpyObl, KOTOpbIE AOMKHLI OXBATLIBATLCA 06NacTbi0 NPUMEHEHUA, A0MKHLI ObITh BKITIOYEHDI
B UCMbITaHWUA, Npu cobnioaeHnn npaeun, ykasaHHbix B E.1 u/unu E.2. Bce octanbHble KOMMYHUKaLWK, KOTO-
pblé AOMKHbI OXBaTLIBATLCS 06NAacTLIO NPUMEHEHUSs1, CrieAyeT BKIIoYaTb B UCMbITAHWA ¢ cobnioaeHneM npa-
BUN, NPUBEAEHHBLIX B COOTBETCTBYIOWMX pasaenax AaHHOro craHaapTa (Ans WuH cM. npunoxeHue D; ans
kaGenbHbIX NOAAOHOB U Kabenenposoaos, cooTBETCTBYIOLMX 6.3.2, nepedncneHus a), b), e), cm. E.3).

61



(MpodomkeHue usmererusi Ne 1 k CTE EN 1366-3-2009)

F.5 O6nactb npuMeHeHms

F.5.1 Kom6uHauus a) (cm. F.1.2)
MpumeHsioTca npaBuna, npuseaeHHble B E.1.5 M E.2.7.

F.5.2.1 O6wwue cBepeHus

Ecnu B ncnbiTaHUax NCNonb3yeTcs KOHMUrypaums, OTNUYHas OT ONMCaHHbIX B JAHHOM CTaHAapTe CTaH-
AapTHbIX KOHMrypauuid, To obnacte NPMMEHeHUs1 pe3ynbTaToB UCMbITaHUI OrpaHUYUBAETCS TON KOHGUry-
pauuein, kotopas Gbina UcnbiTaHa.

F.5.2.2 KommyHukauum

Ons kabenen NPUMEHSIOTCA YCNOBUS, NPUBEAEHHbIE B NPUNOXEHUU A, ANs MeTannuyeckux Tpyb — B
E.1.5, ans nnactMaccoBbIX Tpyo — B E.2.7.

F.5.2.3 PaspeneHus

CneayeTt NpUMeHsTb MUHUManbHbIe paBoure 3a30pbl MEXIY KOMMYHUKALIMSIMU PasnnuHbIX TUMOB (a4 — ag)
WM KOMMYHUKaLMSIMU U KpaeM Npoxoaku (bs — bs), Ucnonb3oBaBLIMECS B UCTILITAHUSX.

Pa3smepbl B MUnnMmeTpax

A B
) 01/D2/D8" ciicacst " DI/BHO3* c1cacs®

AAZIAZS 4 ] A1/A2/AS®

~ et

0/0]¢

800 600

A — BapuaHT A (BKnio4an kabenbHbIi NOAAOH B HWKHEN YacTu NPOXOAKN);

B — BapuaHT B (6e3 kabenbHOro noaaoHa B HUKHe YacTu NPoXoaku);

1 — cTanbHble NecTHUUbLI, AnvHa 300 MM, TonwmHa 1,25 MM;

2 — cTanbHble NecTHULLI, AnvHa 200 MM, TonwmHa 1,00 MM;

3 — nepdoprpoBaHHbIiA cTanbHO NOAAOH, AnHa 500 MM, TonwwmHa 1,5 MM, ¢ GannactHeiMU rpy3amu corracHo A.1.5;

4 — Henep¢opUpOBaHHbIA CTaNbHOM NOAAOH, AnuHa 500 MM, TonwuHa 1,5 MM;

6 — meTannuyeckue Tpybbl (MPpUMEpHI C U3ONALMEN) of.

7 — NnacTMaccoBble TpyObl C YCTPOACTBaMM 3aKpbITUS TPYD f

A1 — G2 - kabenu cornacHo Tabnuue A.1; MOXeT MCNoNL30BaTLCA CBA3Kka u3 F-kabenein u G-kabens;

ay — paccrosHue Mexay kabenamu unu kabenbHLIMU NEcTHULLAMU (NOAAOHAMU) U MeTaNNUYeckuMu Tpybamu;

a» — paccTofiHue mexay kabensmMu unu kabenbHbiMM NEecTHULaMK (noaaoHaMWu) M NNacTMaccoBbiMM TpyGamu
(ycTpoiicTBamm 3aKpbiTusi Tpy6 Ansi nnacTtMaccoBbIX Tpy6);

as — paccTosiHue Mexgay MeTannMyeckumm TpyGamm U NNacTMaccoBbIMM TpyGamu (YCTpoiMcTBamu 3akpbiTUs Tpyo
ANs NnacTMaccoBbixX Tpy6);

a4 — paccTosiHue MeXay NNacTMaccoBLIMU TpyGaMu (YCTPOCTBAMU 3aKpbITUSA TPYG AN NNacTMaccoBbiX TPYG);

a5 — paccTosiHMe MEXAY MeTannuiyeckumm Tpybamm;

ap — paccTosiiMe Mexay kabenbHbIMKU necTHULAMK (MOALOHAMM);

b1 — paccTosiHue Mexay kabensaMu 1 BepXHUM KpaeM NpOXOAKH;

b2 — paccTosinue Mexay kabenamm (kabenbHbIMM NoaaoHaMK) U GOKOBLIM KpaeM NPOXOAKMU;

b3 — paccTosiHne Mexay kabenbHbiM NOAAOHOM U HKHUM KpaeM NPOXOAKU;

by — paccTosiHMe MeXxay MeTanM4eckuMmn TpybamMm n Kpaem nNpoxoaku;

bs — paccTosiHue MexXxay nnacTMaccoBbIMM TpyGaMu (YCTpOCTBaMU 3aKpbiTusi TG ANs NNacTMaccoBbiX TPYG)
KpaeMm NpPOXOAKK;

H, | - Heobsi3aTenbHble kabenenposoasl unu Tpybs! (cornacHo A.1.10)
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2 BapuanT 1: 1 kabenb D3 cornacho tabnuue A.1. BapnanT 2: ans BbiGopa oaHOro kabens, NpeAcTaBnsIoOWEero
D-kabenu, ucnonb3yercs NoAxoA Ha OCHOBE KpuTUyeckoro kabensi (cm. npunoxeHue G). Cm. Takke F.2.3.1.

b BapuanT 1: 1 kabenb C1 cornacHo Tabnuue A.1. BapuaHT 2: ans Boibopa oaHoro kabens, npeacraBnsiowero
C-kabenu, ucrionbayercsi Noaxof Ha ocHoBe KpuTuyeckoro kabens (cm. npunoxeHune G). CMm. Taioke F.2.3.1.

¢ Bapmant 1: 10 kabeneir A1 cornacHo Tabnuue A.1. BapuaHT 2: ans Bbibopa 10 kabeneit, npeacTaBRAOWMX
A-kabenu, ncnonb3yercsi NOAXo4 Ha OCHOBE KpuTuyeckoro kabens (cm. npunoxexnmne G). Cm. taike F.2.3.1.

BapuanT 1: 1 kabenb G2 cornacHo Tabnuue A.1. BapuaHt 2: ans BbiGopa ogHoro kabens, npeacraBnsiowero

G-kabenu, ucnonbL3yeTcs NOAX0/, HA OCHOBE KpUTUYeckoro kabens (cM. npunoxexHue G). Cm. tacke F.2.3.1.

° MeTannuyeckme Tpybkl MOryT GbiTh HEM3ONMPOBAHHLIMM MMM M30NMPOBaHHLIMKM (crtyuan CS, Cl, LS wwm LI co-
rnacHo 3.13).

' Konuuectsa 1 TMNbI TPY6, NoKkasaHHbIe Ha 3TOM PUCYHKe, NPEACTABNSIOT COGOM TONBLKO MPUMEPH, npuBeaeHHble
Ona unniocTpauuy pacnonoxeHus Tpyb B cTaHAapTHOM cMellaHHOM Mogyne. Buibop Tuna TpyGbl 3aBUCUT OT BbIGpaH-
Horo BapuaHTa (CM. F.4) u oT TuNna KOM6MHaLMK KOMMYHUKALIMIA, 3aTpe6oBaHHOIO 3aKa34MKOM MCTbITaHui. PaccTosHus
MoryT GbiTb pa3finyHbIMK B 3aBMCMMOCTHU OT TUNa TPyObl; B NPOTOKOMNE UCMbITaHUA KaXXA0Ee M3 HUX JOIMKHO yKa3biBaTbCs
oTgensHo. MoapoBHOCTU CM. B TEKCTe.

PucyHok F.1 — CTaHAapTHbI# CMeLlaHHbIA Moaysb

Pa3smepbi B MUnnumeTpax

220Pa

e T T T T T e

1 — cTaHAapTHLIN kKabenbHbiii Moaynb 600 x 600 MM (cornacHo pUcyHKY A.1) ¢ MONHLIM KONMYECTBOM kabGenei;
2 — cTaHAapTHbIA cMellaHHbIi MoAynb, BapuaHT B (cornacHo pucyHky F.1 B);

3 — npocTpaHCcTBO ANA TPy6 U APYMX KOMMYHUKaLWIA;

A1 - G2 - kabenu cornacHo Tabnuue A.1; MoXeT Ucrnonb3oBaTLCsA cBA3ka U3 F-kabeneit u G-kabensi;

H, | - HeoGn3aTenbHble kabenenposoabl UK Tpy6b! (cornacHo A.1.10)

PucyHok F.2 — CtaHgapTHan KoHdbuUrypauus Ansi NpoxXoAok cMellaHHbIX NPOXo/0B, pasMeLlaeMbIX
B CTeHe (BapuaHT 1)
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Paamepbl B MunnvmeTpax

CornacHo
Tpebyemomy

600

CornacHo Tpe6yemomy | - ' ﬂuo 7 | 600 |

1 — cTaHpapTHeIl kabenbHbil Mogyne 600 x 600 MM (cornacHo pucyHky A.1) ¢ NONMHLIM KONMYECTBOM Kabenen;
2 — cTaHAapTHLIA CMeLLAaHHbLIA MOAYNb, BapuaHT A (cornacHo pucyHky F.1A);

3 — NpoCTpaHCcTBO Ans TPYG U APYrMX KOMMYHUKaLWIA;
A1 — G2 - kabenu cornacHo Tabnuue A.1; MOXeT UCronb3oBaTbecsl CBA3ka u3 F-kaGeneit u G-kabens;

H, | — HeoBsizaTenbHble kabenenpoBoabl Unu Tpyobl (cornacHo A.1.10)

PucyHok F.3 — CtaHnapTHan KoH(Urypauua ans NpoxoaoK CMeLaHHbIX NPOXoA0B, pa3MeLlaeMbIX
B nepekpbiTuM (BapnaHT 1)
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Pasmepbi B MunnumeTpax

210Pa

\/MNM\/W“/M

2 — cTaHAapTHbI cMeLlaHHBIi Moaynb, BapuaHT B (cornacHo pucyHky F.1B);

3 — NpoCTpaHCTBO Ans Tpy6 U ApYrMX KOMMYHUKaLUiA;

A1 — G2 - kabenu cornacHo Ta6nuue A.1; MoXeT Ucrnonb3oBaTbcA cBsi3ka U3 F-kabeneit u G-kabens;

H, | - HeoBsi3aTenbHble kabenenposoabl UK TPy6b! (cornacHo A.1.10)

 Ins BbIGoOpa kabeneit, npeacraensiowmx C-, D- n G-kabenm (no ogHOMy ANs K&XOOro TUMa), UCMONbL3yeTcs NoA-
XOA Ha OCHOBE KpUTUYEecKoro kabensi.

® ins BuiGopa 10 kabeneit, NPEACTABNSIOLMX OAVH TUN A-kabenei, NCNoNb3YeTCA MOAXOA HA OCHOBE KPUTUYECKOro
kabens.

PucyHok F.4 — CraHpapTHas KoHthurypaums Ans NPpOXoAoK CMellaHHbIX NPOXOA0B, pasMeLlaeMbiX B CTeHe,
C YMEHbLUEHHbLIM KONMU4YeCTBOM KOMMYHUKaLMi (BapuaHT 2)
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Pasmepbl B MunnumeTpax

CornacHo
Tpebyemomy

| - CornacHo TpeeMOMy , B 600 |

2 — cTaHAapTHBIA CMeLLaHHbIA MOoay b, BapuaHT B (cornacHo pucyHky F.1B);

3 — npocTpaHcTBO AN Tpyo M ApYrMX KOMMYHUKaLWUA;
A1 — G2 — kabenu cornacHo Tabnuiie A.1; MOXeT UCNONbL30BaTLCA CBsiaka U3 F-kabeneit u G-«kabens;

H, | — HeobsizaTenbHble Kabenenposoabl Unu Tpybhkl (cornacHo A.1.10)
& Ins BbIGopa kabeneit, npeacraensowmx C-, D- u G-kabenu (no ogHOMY ANs KaXAOro Tuna), Ucnorb3yeTcs nog-

XOA Ha OCHOBE KpUTU4ECKOro kabens.
Onsa Beibopa 10 kabeneit, npeacraensoWnMX 0aWH TMN A-kaGenei, cnonb3yeTcsi NOAXOA Ha OCHOBE KPUTUYECKOro

kabens.

PucyHok F.5 — CranpapTHas KoH(UrypaLusa Ana npoXoAoK CMeLaHHbIX NPOXOA0B, pa3MellaeMbIX
B NepeKpbITUM, C YMOHbLLEHHbIM KONUYECTBOM KOMMYHMKaLMIA (BapuaHT 2)
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MNpunoxeHue G
(o6s3aTenbHoe)

Moaxon Ha OCHOBE KpuTu4yeckom Tpybhbl (kabens)

G.1 O6Lwme nonoxeHus

Mopxon Ha ocHOBE KpUTUYEcKo TpyObl (kabensi) o3HavaeT, YTO B UCMbITaHUe, NPOBOAUMOE COrNacHO
E.2.2.2, E.2.24, E.2.3.2, E.2.5 unu npunoxeHnemM F, BKIMOYAIOTCA TONbKO Haubonee «Kputmyeckue» Tpyobl
(B OTHOLIEHNM pa3MepoB W/MNKM Matepuana) unu «KpuTudeckue» Kabenu U3 cTaHgapTHOM KOHMIypauum
UCNbITaHWUIA, BbINOMHEHHLIX paHee.

G.2 OnpeaeneHne NOHATUA «KKPUTUUYECKUIA»

WmetoTca ABa KpuTepuA Ana onpedeneHns «kputuyeckoi» Tpybbl, ee pasmepoB U koMGuHauuii mate-
pvana v pasmepoB (ans kabenei NPUMEHSAETCA TOSNbKO BTOPOM U3 3TUX KPUTEPUEB — KPUTEPUIA U30NALMK):

a) KpUTEepui LLenocTHOCTH:

noboi matepuan unu pasmep TpyGhbl, AN KOTOPOro B Npedenax nepvoaa BpemMeHu, COOTBETCTBYIOLLe-
ro )enaemomy npegeny orHeCTOMKOCTM, NMIOC B Npefenax NsTv MUHYT Habnioganock HapylleHve LenocTt-
HOCTM NPOXOAOK, SIBMAETCA KKPUTUHECKUMY MaTepuanom urnv pasmepom;

b) kpuTepuii TennomsonupytoLlein cnocoGHOCTK:

Matepwuan, unu pasmep Tpy6bl, Unu kabenb, ANs KOTOPOro NoBbilLeHWe TeMrnepaTypbl Ha HeoGorpeeae-
MOiA noBepXHOCTK Gbino GnmkailuMM K NOPOroBoit BenuuunHe, paeHoi 180 K, B no6oit MOMEHT UCTLITaHUS
(He3aBUCUMO OT hOPMbI KPMBOW «TemnepaTtypa — Bpemsi»; CM., Hanpumep, pucyHok G.1; criyyain A oTHocuTcs
TonbKO k Tpy6aMm), siBnsieTcs Hambonee «KPUTUYECKUM» MaTepuanoM, Unu paamepom Tpy6bl, UNK kabenem.

G.3 Mopsapok BbiIGopa KpMTUYECKUX TPY6 MO AaHHbLIM NpOLEALWNX UCTIbITAHUIA

G.3.1 Tpebyetcs BbIbpaTh OT Tpex Tpyb (He meHee) Ao 50 % TPy6 U3 YMCna UCNIbITAHHBIX paHee.
G.3.2 MoryT ncnonb3oBaThbCsl TONBLKO AaHHbIE MPOLUEALUUX UCMbITaHWA Ha OAHOM TUNEe MPOXOAKU, pe-
3yNbTaTOM KOTOPLIX Mpejen OrHeCToNKocTn Bbin He Hke Tpebyemoro.

G.3.3 MeTtannuyeckue TpyObl

B ucnbiTaHusix cnegyeTt UCMonNb3oBaTh KpUTUYEckue KoMOMHauMmM MaTtepuana Tpybbl (Hanpumep, Mefib,
cTanb, YyryH v T. A.), AvaMeTtpa Tpy6bl, TOMNWMHLI CTEHOK, MaTepuana M3onsuMm U Tuna usonsaumm (crnyyam
CS, ClI, LS u LI cornacHo 3.13), HailieHHbIe no pesynbTaTaM npollealwmx ucnbiTaHuii. B ucnbitanus cneay-
eT BK/o4aTb Bce TpyObl, cooTBETCTBYIOWME aBCOMIOTHLIM KPUTEPUAM «KPUTUMHOCTU» WIM, ECNU TaKOBLIe
OTCYTCTBYIOT, K&K MUHMMYM TpuU Haubornee Kputudeckux TpyObl NO pesynbTatam Cepuy NpoLUeflMX UCTbl-
TaHuWiA.

G.3.4 NnacTmaccoBbie TPy6bI

B ucnbiTaHusAX cnegyeT UCNonb30BaTh KPUTUYECKMe KOMBUHaUmmn maTepuana Tpy6bl, Avamerpa TpyGbl
W TOMLMHBI CTEHOK Ars KOH(pUrypauumn koHua Tpybbl, TpebyeMoii 3aka34yMkoM MCMbITaHWIA, HallaeHHble No
peaynbTaTam NpOLUeALINX UCTIbITaHWA. B UcnbiTaHUA cnepyeT BKIoYaTh BCe TPYObl, OKasaBLIMEC KpUTUYe-
CKMMU MO KPUTEPUIO LIENOCTHOCTU UMK, €CMNU TaKOBbIe OTCYTCTBYIOT, Kak MUHUMYM Tpu Haubonee KpuUTU4e-
ckve Tpy6bl MO KpUTEpUIo TENsIousonupytoLlei crnoco6HOCTH MO pesynbTataMm Cepuun npolueux Ucnbita-
HWA. Ecnn TpyGbl, naeHTUdMUMpOBaHHbIe Kak Haubonee KpuTudeckue, NpeacTaBnsioT oba Tuna KpuTude-
CKOro NoBeAeHus Mo TeMnepartype — MakcuManbHas TeMnepaTypa B Hayare u MakcumanbHas TeMnepartypa
B KOHLIe nepuopa UcnbiTaHui (cM. pucyHok G.1), To TpyGbl crieayeT BbiGupaTth Takum o6pa3om, YTobbl cpe-
am BelbGpaHHbIX TPy6 6binn npeacTaeneHsl ob6a Tuna.

[ns ycTporcTB 3aKpbITUs TPYG KONbLIEBOro TUNa [ONONHUTENBHO CrieayeT BKNYaTh B UCTIbITAHUS Mak-
cUMarkbHbI pasmep U3 Avana3oHa pasmepoB. [insi NpoxodoK Ha CTPOUTENLHOM pacTBope 3TO He TpebyeTcs.

MpumevaHne — Tak Kak He Bcerga BO3MOXHO XKECTKO 3atpuKCMpoBaTh YCTPOMCTBO 3aKpbiTUsi TPyObl Ha Npoxoake

CMeLLaHHOro Npoxoaa, BO3MOXHO, YTO BEC YCTPOCTBA 3aKpbITUS TPYOLl ByaeT BNUATL Ha peaynbTaThl UCMbITAHUS.

G.3.5 Bce npaBuna aencTeuTenbHbI TONBKO ANSi KOHKPETHOrO COCTOAHUSA KOHUA TPY6bl.
G.3.6 Cxema anroputma Bbibopa Tpy6 npuseneHa Ha pucyHke G.2.
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G.4 Nopsipok BbIGopa KpUTUYECKUX KaBenei No AaHHbIM NpoLIeALMX UCNbITAHUA

G.4.1 Tpebyetcs BbIOpaTh HaMbonee KpUTMYECKUe U3 Yicna kabenei A1, A2, A3, ucnbiTaHHbIX paHee.

G.4.2 Tpebyetcs BbiGpaTh Hanbonee kpuTuueckue us uucna kabeneid C1, C2, C3, ucnbiTaHHbIX paHee.

G.4.3 Tpebyetcs BbiGpaTh Hanbornee kpuTyeckne U3 Yicna kabeneit D1, D2, D3, ucnbiTaHHbIX paHee.

G.4.4 Tpebyetcs BbiOpaTh Hanbonee kpuTMueckue U3 Yicna kabenein G1 n G2, ucnbiTaHHbIX paHee.

G.4.5 MoryT Ucnonb30BaTLCA TONbKO AaHHbIE MPOLLEALIMX UCTILITAHWA, pe3ynbTaToM KoTopbix 6bina
knaccudukaums He Hke Tpebyemoi.

al
180K {W‘} ----------------- :

1
1
]
1
1
i
1
'
1
1
1
i
|
)
)
1
i
L
1]

A e f

P

OBbI4HO YKenaemas knaccucukaLms, XKenaemas knaccucpukaLus,
okono 7 — 15 MuH Hanpumep 120 MuH Hanpumep 120 MuH

A — coopma Tuna 1;
B - cbopma Tuna 2;
AT — pocT TeMnepaTypbl Ha CTOPOHE, He NOABEPXKEHHON ASACTBMIO OrHS

PucyHok G.1 — «<KKputuyeckoe» noBeaeHne pocTa TemnepaTtypbl Ha CTOPOHE, He NOABEPXXOHHOW OFHeBOMY
BO3eWACTBUIO
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Starting paint:
Diata from previous tests

Idiantify minimum:3 pipes witty
@ tempetaline rise on the
driéxpesed face clodest to
180K (insulation criterion)

4]
Araall
of the identified pipes of
he sare curve shapa?
" (see Fig. (1)

6]

s there
~ another pips with the
other.curve shaps with a
termperaturs fise tlose
(<15K) o those

0

=3 pipes with integrity
fallure - sge-32
eriterion &) 7

@\

Take ol of these pipes
as-clitical pipes and thoss of
step 1'in addition I thiay are not
in thies selection

Take.gll of these pipes
agcritical pipes

9]

Pipes
with gurve shape 1 7

Take minlmum 2 pipes with the
highest temperature rise and
minimum éne pipe with thei other
eurve shape as the critical plpes

®

Take the pipe of curve.shape 1
With thie highest teriparatiirg
flge in the beginning
of e fest in addition

% Joentified? and hose of step 1 in addiion
if thay are not in theseléction

Take ihe dentified pipes fom

stisp Fas the oritical pipes dnd-
those of step 4 n addition

i thiey aive gt iy tie’ gelaction

0 — Ha4yanbHasA TouKa: AaHHbIe NPOLUEALUNX UCTILITaHWIA;

1 — He MeHee Tpex Tpyb UMeIoT HapylleHue LienocTHocTu [em. G.2, kpuTepuii a)]?

2 — BbIbpaTtb BCe aTW TPYObl B KAYECTBE KPUTUHECKUX;

3 - BbIfBUTL HEe MeHee Tpex Tpy6 ¢ 6nkaiiuum K 180 K pocTtoM TemnepaTtypbl Ha CTOPOHE, HE NOABEPXKEHHOMN Or-
HeBOMY BO3A8MCTBUIO (KpUTepUiA TennousonupyioLlei cnocobHoctu);

4 — BCe BbISIBNEHHbIe TPYObl COOTBETCTBYIOT OQHOMN (hopMe KpUBOIA (CM. pucyHok G.1)?

5 —BblbpaTbh Bce 3TU TPyObl B Ka4yecTBe KPUTUYECKUX, a Taikke, AOMOMHUTENbHO, COOTBETCTBYIOWIME YCIOBUIO
wara 1, ecriv OHW He oKasanuchb B YMCNe BbIGPaHHbIX;

6 — umeertcs nu apyras Tpyba, cooTBeTcTByloWas Apyroi dopMe KpPUBOW, C POCTOM TemnepaTypbi, Gnuskum
(c pasHuueil MeHee 15 K) K BbISIBNEHHbIM?

7 — BuIGpaTh B KA4eCTBE KPUTMHECKUX HE MeHee ABYX Tpy6 ¢ MakcMmarnbHbIM POCTOM TEMMEepaTypbl U HEe MeHee
ogHol TpyGbl ¢ Apyroi ¢hopMOoi KPMBOM, a Taloke, JOMONHUTENbHO, COOTBETCTBYIOLLME YCIIOBMIO Wwara 1, ecnu oHU He
0OKa3anuch B YMCre BbIGpaHHbIX;

8 — BuibpaTh B Ka4YecTBe KpUTUYECKMX TPYObl, COOTBETCTBYIOLIME YCNOBUIO liara 3, a TakKe, AONONHUTENLHO,
COOTBETCTBYIOLLME YCIOBUIO Wara 1, ecriv oHU He oKasanuch B YKUcre BbiBpaHHbIX;

9 — TpyObI COOTBETCTBYIOT (hbopme KpuBOiA 17

10 — pononHWTerbHO BbiGpaTh Tpyby, COOTBETCTBYIOLLYIO (hOPME KPUBOA 1, C MakcMMaribHbIM pOCTOM Temnepary-
pbl B HaYyarne uUcnbiTaHus;

Y - aog;

N — Het

PucyHok G.2 — Bbi6op «KpuUTUUECKUX» TPYO

69



(MpodomxeHue usmeHeHusi Ne 1 k CTB EN 1366-3-2009)

NMpunoxexnve H
(cnpaBo4Hoe)

JononuuTtenbHble yKazaHUus

H.1 O6liue nonoxeHun

ST AOMONMHUTESIbHLIE YKasaHUA npegHasHauyeHbl Ans UCMoJb30BaHWA B Ka4yecTBe CMpaBOYHbIX MaTe-
puanoB Mo NMaHUPOBaHMIO, BLIMONMHEHUIO U OPOPMIIEHMIO NPOTOKOMNOB UCNLITAHUIA HA OFHECTOMKOCTb B CO-
OTBETCTBUM C HACTOSILIUM CTaHAPTOM, a TaloKe NO PacrpOCTPAHEHUIO U NPUMEHEHUIO Pe3ynbTaToB UCTbI-
TaHuWA.

H.2 Yka3aHus no o6nacTv NpMMeHeHUs pe3ynbTaToB UCNbITAaHUN

H.2.1 O6wue cBeneHun

W3BecTHO, 4YTO CMCTEMbl KOMMYHUKALMA ABMAIOTCA UCTOYHUMKOM OMacHOCTH, cnoco6CTBYs pacnpocTpa-
HEeHUIO [ibiMa U ropsiuuX rasoB B cry4yae fnoxapa. B coBpeMeHHbIX 3aaHUsAX cUCTEMbI TaKoro TUna Yyacto Aoc-
TaTOYHO CIOXHbIE M KPYNHble, NO3TOMY UX BIUAHUE HA NoxapHylo 6esonacHoCTb Heo6XoAUMO TLaTENbHO
aHanuaupoBaTb. Pyck noxapa MOXHO CHU3WUTb, obecneunBas ynnoTHeHUs (NPpoxoaku) B MecTax, rae KOMMy-
HUKaLMW NPOXOAAT Yepes orHe3alMTHbIe pasaenuren.

OueBMAaHO, YTO BISIHWE OMHSA HA CUCTEMY KOMMYHUKaLui MoxeT ObiTb pasHoo6pasHbiM. MoaTomy cTporni
HayuHbI NOAXOA K NpobneMe apeKkBaTHbIX UCNbITaHUA CUCTEMBI YIIOTHEHWUIA AoMmkeH Bbin 6bl COCTOATL B
paspaboTke Cepum UCTIbITaHWIA, KaXKA0E U3 KOTOPbIX COOTBETCTBOBAaNO 6bl KOHKPETHOW CUTYaLUKM U MECTONO-
noxeHuto noxapa. OgHako Takoi NoAxoA, NO BCeW BEPOATHOCTU, OKKETCA HENPUEMNEMbIM MO S3KOHOMUYe-
CKMM COOOpaXeHUsIM, TaK KaK UCTIbITaHUA Takoro Tuna noTpebyioT CAMLWKOM MHOrO BpeMeHu u 3atpar. Me-
TOO WCMbITAHWUIA, NPUBEAEHHLIM B HACTOALWEM cTaHgapTe, paspabotaH Takum oGpa3oM, yuToGbl OXBaTUTHL
LLUIMPOKUA AnanasoH BO3SMOXHbIX MOXaPHbIX CUTyauuid B MUHUMANbHOM KONMUM4YECTBE UCNbiTaHuid. B Gonbluein
YacTu HacTosLLEero cTaHfapTa AeicTeyeT cneaylowuin npuHUMN: obnactb NpUMEHEHUA pe3ynbTaToB UCTbl-
TaHUN OrpaHN4YUBaETCs TeM, YTO ObiNO BKAIOYEHO B UCTbITaHWUA. YTOGbLI paclumpuTb 06nacTb NpUMeHeHus!
pesynbTaToB UCMNbiTaHWi, OblM pa3paboTaHbl (HACKONbLKO 3TO BO3MOXHO) CTaHOapTHbIe KoHdUrypauum, oc-
HOBaHHbIe Ha obLueM onbiTe U UMeloLmMXcsl hakTUYecKUX AaHHbIX. Tak kak BO MHOTMX cliyyanx npu paspa-
6oTKe cTaHAapTHbLIX KOH(UIYPaLMA YYUTHIBASIOCH HECKONBbKO BIMAIOLMX NapaMeTpoB U He BCe OHW MOIMK
6bITb ABHO YKa3aHbl B NpaBunax onpeaeneHus obnactv npuMeHeHUs (Hanpumep, MeTannuyeckoe aKpaHu-
poBaHune kabeneit), kKak NpaBuUMO, UCKIIOYEHUE YaCTW CTaHAAPTHON KOHUrypaumm unu Kakux-nbo ee KoMm-
MOHEHTOB SBNSIETCA HEAOMYCTUMBIM. YTOBEI 06ecnevnTs MOKOCTL paccMaTpUMBaeMbiX METOAOB, NPUMEHSNCS,
HacKOMbLKO 3TO BO3MOXHO, MOAYIbHLIA NoAxoA, NO3BONSAIOLUIA UCNONb30BaTb PasNUYHbIe KOMOUHALMU KOM-
MOHEHTOB CTaHAAPTHBLIX KOH(UIYpaLMi B LIENsX yAOBNETBOPEHU NOTPeGHOCTeN 3akasynka UCNIbITaHUIA.
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H.2.2 Nopsaaok nonb3oBaHUA HACTOAWNM AOKYMEHTOM

LL

Onpepenunts xenaemyio > Hantv coot- > Haitn npaBuna
obnactb npuMeHeHun BeTCTBYIOWMIA onpepeneHus
pasgen O Bbl- obnacty npm-
6ope wnv noa- MEeHEeHMuA
rotoBke  06-
pasuoB
» OxBaTbiBaeMble TennoBbie > 541
> peXuMbl
» OxBaTbiBaeMble KOMMyHUKaLMK
> Kabenu (Tabnuua A.1) > Manble akpaHupoBaHHble Ka- > KpynHble npoxogb! > A1.2 > A3.1uA3.2
6enu: BapnaHT kOHUrypauuu > Manble npoxoabl > B.1.1 > B.2.2
«manas» > MopgynbHble cuctemsl > C.1.1.2.2 > C122
> KabenbHbie kopobku > C.2.21 > C.231
> CpegHue  3akpaHupoBaHHble > KpynHble npoxofbi > A1.2 > A3.1nA3.2
kabenu: BapuaHT koH(pUrypa- > Manble npoxoabi > B.1.1 > B.2.2
LK «cpegHss» > MopgynbHble cuctemsl >  C.1.1.2.2 > C.1.2.2
> KabenbHble kopobku > C.2.21 > C.2.3.1
>  KpynHble 3KpaHupoBaHHble > KpynHble npoxoab! > A1.2 > A3.11nA3.2
kabenu: BapuaHT koHcurypa- > Manbie npoxoasbl > B.1.1 > B.2.2
LMK «KpynHas» > MogynbHble cuctemsl > C.1.1.2.2 > C.1.2.2
> KabenbHble kopobku > C.2.21 > C.2.31
> HeskpaHupoBaHHble kabenu > KpynHble npoxoabl > A1.2, > A3.1.2n
(nposoaa) 4-i4 ab3au A325
> Manble npoxogp! > B.1.1 > B.2.2
> MogaynbHble cuctemsl >  C.1.1.2.2 > C1.2.2
> KabenbHble KOpoGku > C.2.241 > C.2.31
>  Casaku kabeneit > KpynHble npoxoapl > A1.2, > A313nu
4-i4 ab3al, A3.24
> Manbie npoxogs! > B.1A1 > B2.2
> MopynbHble CUCTEMBI > —
> KabGenbHbie kopobku > C.2.241 > C.23.1
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4

Onpegenutb xenaemyio > Hawm coor- > Haintv npasuna
obnacTb npumeHeHMs BETCTBYIOWUIA onpepeneHun
pasgen O Bbl- obnactu npume-
6ope unu nog- HeHus
rotoBke 06-
pasuoB
>  Manble kabenenpoBogb! >  KpynHbie npoxogbi > A1.2, > A3.5
TpyOhbl (A.1.10, Tabnuua A.2) 4-i4 abaauy
> Manble npoxogbl > B.1.1 > B.2.2
> MogynbHble cuctemsl > —
> KaGenbHble kOpobku > -
> MeTtannuyeckve Tpy6bl: >  JIMHeilHOe pa3geneHue > EA1.2 > 13.5nE.153
6.3.2, nepeuncrnieHne a) > Knacrep Tpy6 > EA3 > 135uE.A153
>  Tpy6Has usonauus >  Heropiouyas > E14 > E.1.5.6
> T[opiovast > E14 > E.1.5.7
>  [mameTp/TonwmHa CTEHKK > EA.2,E14, > E.1.5.1
TpyOGhb! pucyHok E.3
>  KoHgurypaums koHua Tpybbl > 6.34 > E.1.5.5
>  Marepuan Tpybbl > E.1.5.2
> MnacTmaccoBbie TpyGbl: > YcTpoiicTBa 3akpbITUs TpYO > E22 > E.2.7
6.3.2, nepeuncnenne d) >  [ipyrue npoxoaku > E23 > E27
>  Tpy6bl ¢ usonsauuen > E222nu > E.2.74nE.278
E.2.32
> Cuctembl «Tpyba B TpyGe» > E.24 -
> CneumanbHble KOHCTPYKLUUK > E.25 -
>  KoHdwmrypauma koHua > 6.34 > E.2.7.3
TpyObl
>  Martepuan TpybObl > E.222 > E2.74
>  KombGuHauus ¢ opyrumy npoxoakamu/vaaenusamm > F.2.3.3, > E.2.7
F.4.3.2.2
> Ka6enbHble xenoba u kabenenposofsl: 6.3.2, nepeyncneHus b), e) > E3 > E.3
> Opyrvie Tpy6bi: 6.3.2, > HeT craHpapT- >  WYTIWYG'

nepeyuncrieHue c)

HbIX  KOHGUry-
pauui
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€l

OnpeaenuTb xenaemyro > Haintu coor- > Hautu npaBuna
o6nacTb NpUMeHeHus BeTCTBYHOLWMNA onpeageneHus
pasgen o Bbl- obnactu  npwu-
6ope unu noa- MeHeHUs
rotoske  00-
pasuoB
> LnHbI > D1 > D2
> KombuHauus (npoxogkum >  MeTtannuyeckve + nnact- >  [eicieusa ¢ camoro Ha- >  F.3.1 > F.5.1
CMeLLaHHbIX MPOXoJoB) MaccoBble Tpy6b! yana > BapuaHT 1
> [eiictBusa ¢ camoro Ha- > F.3.2 > F.5.1
yana > BapuaHT 2
> Kabenu + metarimieckme > [leiictBuA ¢ camoro Ha- > F.4.2 > F.b.2
TpyObi yana > sapvaHr 1
Kabenu + nnactmaccoBble >  [leitictBus ¢ camoro Ha- > F.4.3 > F&b.2
Tpy6bl Yyana > BapuaHT 2
Ka6enu + meTannuuyeckue
Tpy6bl + NnacTmaccoBble
TpyObi
» OxBaTbiBaeMble ONOPHbIE KOHCTPYKUMU AN KOMMYHVKaLMA > 6.3.3.2, > 134,A33
pucyHku A.8 n
E.10
» [MycTble npoxoaku > 6.3.6, Tabnuua > 6.3.6, 13.5
B.1
> OxBaTbiBaeMble paamepbl U paccTosiHus/pasaeneHus > 641 > 13.5,B.2.3,
C.1.21,C.2.3.2,
E.2.7.2,E.2.7.7,
F.5.2.3
» OxBaTbiBaeMble ONOPHbIE KOHCTPYKLMK > )Kectkas cTeHa > 7.22141 > 13.21
> )Kectkoe nepekpbiTve > 7.2.2.2.1 > 13.21
> [ubkas cTeHa > 72212 > 13.2.2
>  ['nbkoe nepekpbiTve > 72222 -
> OxBaTblBaeMble PaCrONOXEHUA > BepTtukanbHble > 62> > 1341
3NeMeHThI EN 1363-1
> [opu3oHTanbHbIe > 6.2>EN1363- > 13.1
3NEMEHTHI 1

T WYTIWYG — peitcTROBaTH NO pesynbTatam ucnbiTaHuii (what you test is what you get — uto ucneitaHo, To u umeetcs).

MpumeyaHue — YkasaHHbIE B Tabnuue NyHKTbI AOKYMEHTa — OCHOBHbI€ UNU UCXOAHbIE MNOJNOXEHNA N0 COOTBETCTBYIOLLEMY BONPOCY. Monb3oBartenb AOMKEH
TWwaTtenbHO aHanusnpoBaTh U BCe OCTarNbHbie NOMOXeHUA CTaHAapTa, KOTopbie Talkke MOryT UMeTb OTHOLLeHUe K paccMaTpusaeMoMy CIiyvalo.
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(MpodomkeHue usmeHeHuss Ne 1 k CTb EN 1366-3-2009)

H.3 Yka3zaHus No ycnoBUsIM UCTbITaHUMA

H.3.1 Pasmep neuu

MuHuManbHBIA pasMep neyu (B npeablayliel peaakuuu ctaHgaprta coctaBnsslumMid 1 x 1 x 1 M) B faH-
HOW pefaKkLMKU UCKIIOUEH, TaK Kak HEKOTOpbIe KpynHbIe NeYu ANs UCTbITaHUiA Ha cTeHax UMELT rny6uHy Me-
Hee 1 M, ¥ NO3TOMY MX MCNOSIb30BaHUE ANA UCMbITaHWIA NPOXOAOK OKa3ariocb 6bl HegonyCcTUMbIM. B AaHHOM
peaakuum B HeoBXoAMMBIX Clyyasix yKasbiBaeTCsl TONbKO MUHMUMalbHLIA pasMep obpasua. Ecnu ato Bo3-
MOXHO MO pa3Mepam NPOXOAKK, MOFYT UCNOSIb30BaTbCcA He6onblume neum (pasmepamm He MeHee 1 x 1 x 1 m).

H.3.2 laBneHue neumn

Bo mHOrMx criyqasix npoxoaHble KOMMyHUKaLUW BMECTE CO CBSA3AHHON C HUMM CUCTEMOW NPOXOAO0K, CO-
CTaBNSAT MULb HeGonbLUylo YacTb BEPTUKANbHOrO pa3aenuTenbHoro anemMeHTa. B atux criyyasx BO3MOXHO,
YTO MPOXOAKA B LIENOM MOMHOCTBIO PaspyLUMTCA B 30HE MOMOXUTEINbHOTO UMW OTPULIATENbHOIO AaBeHUs,
€Cnu neyb 3KcnnyaTupyeTcs Npu CTaHJAaPTHLIX YCNOBUAX.

MoaToMy rpaHuuHbLIE YCIoBUSA Ars AaBneHus B 5.2 onpeaensioTcs TakuM obpasoM, 4ytobbl AaBneHue B
BEpXHEM 4acTu UCTIbITaTeNbHOM KOHCTPYKUMUK 06bI4HO cocTaBnano 20 MNMa, kak yka3aHo Afsi FOPU3OHTaNbHbIX
ucnbiTaHuid. Ecnn B GonblLuUoil nevu pacnonaraeTcsi HECKOMbKO NPOXOAOK Ha pa3HbiX YPOBHSAX, TO KOMMYHWU-
KaLuu MOryT pa3meLLaTtbcsi TONbKO B Nosnuusix, rae aasneHue npesbiwaeT 10 Ma. Ecnu yposeHb AaBneHus
10 Ma cHwxaeTcsA, UTo6bl paamecTUTb 6onblue KOMMYHUKaUWA B UCTIbITaTeNbHON KOHCTPYKUUK, TO nocnea-
cTBMeM aToro 6yaet 6onee BbICOKOE AaBreHNe B BEPXHEN YacTu.

H.4 Yka3aHus no ncnbiTatenbHOM KOHCTPYKLMMU

H.4.1 KommyHukauum

H.4.1.1 O6wue cBegeHUnA

PekomeHpayeTcs, 4ToGbl ArvHa kabensi unu Tpybel ¢ o6emx CTOpoH OT NPOXOAKU COCTaBnsAna He MeHee
500 MM; Np14ynHa STOI peKoMeHdauuMn — B TOM, 4YTO TeM caMbiM ByAeT MUMUTUPOBAaTLCA AEMCTBYIOLWAn Ha
MPOXOAKY BepTUKarnbHas Harpyaka, BO3HUKaloLLas BCrIeACTBME pa3pyLLEeHUs ONOPHON KOHCTPYKLMKU Ans Npo-
XOOKU CO CTOPOHbI, NOABEPXEeHHON OrHeBOMY BO3AEACTBUIO. iccnenosaHus, npoBeAeHHble paHee, nokasanwm,
yto 1 000 MM — MUHUMaNBEHO HEOOXOAMMan ANVHA ANS MMUTaLWMK pearnbHbIX Harpy3oK Ha NPOXOAKY B CIy-
Yyae noxapa.

Tak kak MeTannu4Yeckne KOMMyHUKaLMM UMK KOMMOHEHTLI MOTYT AeiCTBOBaTb Ha CTOPOHY, He noasep-
JKeHHYI0 OTHEBOMY BO3[EWCTBUIO, B Ka4eCTBE TENNOoOTBOAOB, AfMHA He3aALUMLLEHHOW YacTU KOMMYHUKaLK
WK onopbl ANs KOMMYHUKaLMKM orpaHU4MBaeTcs MakcumMarnbHoi BenuinHoi 500 mm. [ina HemeTannmuyeckux
KOMMYHWKaLMA caenaHo UCKIioYeHne, AonycKalowee paccTosiHie A0 NepBoii onopbl KOMMyHUKauumu 6onee
500 Mm.

YcTaHoBneHo, YTO AnNUHHble kaberbHble Tpacchl M CUCTeMbl NOABECKU TPYG, NoABEPXEHHbIE OTHEBOMY
BO3AEMCTBUIO, MOTYT CO3AaBaTb 3HAYUTENbHblIE CMELLEHVUSA WU orpaHuyMBaloLLMe younus, AeiCTByiolme B
HanpaBneHuu, NepneHguKynspHOM MMOCKOCTM NPOXOAKU, YTO MOXET NPUBECTU K NpeXxaeBpeMeHHOMY pas-
PYLLEHUIO.

YT106bl ydecTb 9Ty BO3MOXHOCTb, ANA CTaHAAPTHBLIX KOHMUrypauuwin, npepnaraembix Ans kabenew,
npeanaraeTcsi UCNoNb30BaTb CO CTOPOHbLI OTHEBOrO BO3AEGICTBUA GOnee BbICOKYIO HArpysKy (CM. PUCYHKU
A2unAd).

H.4.1.2 Ka6enu

OnekTpudeckne kabenu, NpUMeHsieMble Ha NpakTUKe, CyLLeCTBEHHO pasnu4aloTcsl Mo CBOeW CTpyKType,
B 4aCTHOCTM NO MCNOMNb3YEMOI M3ONALMK, a Taloke Mo HasHa4yeHuo. B ucrbiTaHusAX, onucbiBaeMbIX B AaH-
HOM CTaHAapTe, B LieNAX MX MaKCMManbHOro ynpoLLeHUs U YAeleBrneHUs B ucnbitarenbHbIx obpa3suax mc-
nornb3yeTca Nuilb HeBOoMbLIOHA BIGOP M3 OFPOMHOTO KONMMYECTBA PasnUYHbIX TUMOB 3NEKTpUYECKnX kabenei.
PacnonoxeHve kabener BbIGpaHO Ha OCHOBE UMEKLLErocs NpakTU4eckoro onbita UcnbiTaHuin. Mpeanona-
raeTcs, 4To Bbibop kabenel oxsaTbiBaeT BCE NapameTpbl, KOTOPbIE, KaK OXMAAETCSH, BNUSIOT Ha pe3ynbTaThl
UCMbITaHUIA: OuaMeTp, OTHOLLEHUe nrollafein nonepeyHoro CeYeHUs MeTannUMuYeckor XXUMbl U M3onsuun
(o6onouyku), MaTepuan usonsiuum (060noYKM), MeTanMieckme akpaHbl (KOHLEHTPUYECKUE NPOBOAHWKM), KO-
nu4ecTBO XUN kabens. YyeT pasnuuyHbix MaTepuanoB MPOBOAHMKOB (HanpuMep, BKIlOYEHWE artoMUHUS)
6bln NpU3HaH Heobsi3aTernbHbIM, TaK Kak B KabenbHbIX cucTemMax 34aHuii o6blMHO MPUMEHSIOTCA TOMbKO
MefgHble NPOBOAHWKU. AMIOMUHUEBbIE NPOBOAHUKM OBbLIMHO NPUMEHSIIOTCA B Kabensix CUCTEM arneKTpocHab-
XKeHusl.
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(Mpodomkerue usmeHeHusi Ne 1 k CTE EN 1366-3-2009)

PesynbTathl MCMbITAHWIA NMPUMEHUMbI KO BCEM CXEeMaM pasMeLLeHUs anekTpudeckux kabeneit B ynnot-
HeHHbIX nNpoxoAax, koTopble Gblnv U3BECTHLI HAa MOMEHT NMOArOTOBKM AaHHOro cTaHagapTa. [ns uenen faH-
HOro ctaHgapTa BOJIOKOHHO-OMTUYecKkue kabenu Taioke paccmaTpuyBaloTcs Kak anekTpuyeckue kabenu.

Kabenu rpynnupytoTcsi B HECKOMNbKO KOHdMrypauuii, 4To nossonsieT nogéupaTtbe peXxvMbl NpoBefeHus
UcnbiTaHWA B 3aBMCUMOCTW OT npearnonaraeMoi obnactu npumeHeHusi. KoHdurypauus «manas», oxeaTtbl-
BaloLLas BCce 3KpaHWpoBaHHLIe kabenu guameTpoM A0 21 MM (MTO 9KBMBaNEHTHO MakcuManbHOMy Auamer-
py kabensi 1 x 85), noneaHa ANA XWNbiX OMOB U APYFMX COOPYXEHWIA C HA3KUM NOTpe6rieHuemM aHepruu.
KoHdurypauus «cpegHssi» oxBaTtbiBaeT kabenu auameTtpoM o 50 MM. OTa BenvuuHa BblibpaHa «c 3ana-
COM», TaK Kak gnameTp kabenei 4 x 95 CylleCTBEHHO BapbUpyeTCs B 3aBUCMMOCTM OT UCTONL3YEeMOM M30-
nAuMM Mnu 060no4KU. BOMBLUMHCTBO NPaKTUHECKUX NPUMNOXEHUA OXBATbIBAETCH, €CNM MCMONb3YyeTCA KOH-
urypauust «kpyrnHasi», BKMOYaloLLas Takke KpynHble MHOroxunbHble kabenu oo 4 x 185 n guameTtpom o
80 mm. Kabenu elue 6onbluero avameTpa HeoGXoAUMO paccmaTpuBaTh Kak ocobble criydau.

Ocobyto rpynny obpasyloT HeakpaHWpoBaHHble kaGenu, MHorAa MPocTO HasblBaeMble NpoBOAAMM: UX
CBOICTBA B HEKOTOPOW CTEMEeHW aHarnornyHbel MeTannMyeckum Tpybam, Tak KaKk OHM MMET OYeHb TOHKYIO
usonsAuuo U MoryT TpeboBaTh cneumansHbIX Mep Ans obecneyeHnss X COOTBETCTBUS KPUTEPUSIM U30NALUM.
OG6bIMHO OHW He MCMONb3YITCHA B KOHCTPYKUMSAX 30aHWUiA, 3a UCKNioveHuem BenukobGputaHuu, rge cuctema
3a3eMIieHNs OTNMYaeTcs OT ApyrUX rocygapcts-uneHoB. B BenukobputaHum Takue kabenu elue npvMeHs-
I0TCS B KA4eCTBE 3a3emMneHusi. [T03TOMy OHU PacCMaTPUBAIOTCA Kak OTAenbHas JONONHWTenbHas rpynna.

MNpeanoutTuTenbHO, YTOGHLI BbiGpaHHbie kabenn Gbinu cTaHAapTU3MPOBaHbl Ha EBPOMEACKOM YpOBHE U
MCNOnNb30BanUCh ANA MOHTaXKa B 34aHUAX. Tak Kak ctaHaapTel EBPONENCcKOro KoMuTeTa no aneKTpoTEeXHU-
yeckum ctaHaaptaMm (CENELEC) HD 603.3 u HD 604.5 sisnsioTcs B GonbLuei cTeneHn c6opHUKkamu HaLuo-
HanbHbIX CTAaHAAPTOB, YEM B AEWCTBUTENLHOCTA rAapMOHW3MPOBAHHLIMU CTAHLAPTaMM, Ha PbIHKE UMEeTcsl
HECKOINbKO BapUaHTOB 3TUX kabenei, NpUHATLIX B pa3HbIX CTPaHax W crerka oTIM4alowmnxca Apyr oT Apyra B
COOTBETCTBUU C 3TUMU CTaHAapTamu. YTobbl YNPOCTUTL 3aKynku 3TUX kabeneil u obecneynTb BOSMOXHOCTb
y6eanTbes, YTO UCMONbL3YIOTCA UMEHHO HyxHble kabenw, Ans kabenei ucnonb3ayloTca 06o3HaveHus cornac-
Ho cooTBeTCcTBytoWMM pasgenam HD 603.3 u HD 604.5, ngeHtuduumpyeMble Komuretom; 3T 0603HaueHust
npusedeHsl B Tabnuue A.3. HekoTopble 13 3TUX Kabenei MOryT He OXBaTbIBaTbCA KaXXAbIM pa3ferioM CTaH-
aaptoB HD 603 u HD 604, Tak Kak 8TW cTaH4apTbl He OXBAaTbLIBAIOT OAMH U TOT e Auana3oH pa3MepoB Ka-
6eneit. Mo ceBepeHusm Eeponeiickoit accoumauum kabenbHoi npombiwneHHocTy (European Cable Associa-
tion), Bce a3t kabenv MMeIOTCA Ha ©BPONEACKOM PbIHKe.

MpvMepbl HaUMOHaNBHbIX CTAHAAPTOB M COOTBETCTBYIOLMX 0B03HaueHuid ansA F-kabenei:

FepmaHus (kabenu, cootsetcTylowme DIN VDE 0816):

1) A-2Y(L)2Y St Il Bd: TBepAbIv NONUITUNEH;

2) A-02Y(L)2Y St Il Bd: nopucCTbIiA NONMaTUNEH.

BenvkoGpuTtaHus: Hanpumep, cnelydukauus CW 1128/1179/1198 (komnanus British Telecom)

H.4.1.3 KaGenenpoBoabl Manoro guaMeTpa (rpynna kommyHukauuii 6 no tabnuue A.2)

KabenenpoBoabl Manbix AMaMeTpoB AN CUrHanbHbIX kabeneit He 6onee 16 MM uHOrAa NpoknaabLIBa-
0TCS BAOMb anekTpuyeckux kabenei. Takme BapuaHTbl MOXHO UCMbITbIBATb BMECTE CO CTaHOApPTHOW KOH-
churypaumein ans kabeneir. Knaccucpukauums B cootsetcteum ¢ EN 61386-21 npuseneHa Huke. BosmoxHas
knaccucdukaums ykasaHa umdpamu. O6o3HaueHUsl, NpuBeAeHHbIe B CKOOKax, ykasbiBaloT, YTO, COrnacHo
EN 61386-21, ans ob6o3HauyeHust uapenus Tpebylotcs Tonbko nepsebie YeTbipe uudpbl. MMeHHO NoaTomy B
A.1.10 B KayecTBe obsizaTenbHbIX AN KnaccuuKaLMu yKasbiBaloTCA TOMbKO NepBble YeTbipe Ludpbl (uc-
KnoYan nATyio umdpy, kotopas o6o3HavaeT kaberienpoBofbl Kak XecTkue). 3Ha4yeHUA yka3aHHbIX XapakTe-
PUCTUK OTHOCHATCA K kabenenpoBopam, KoTopble, Kak npeanonaraeTcs, NPeAcTaBnAloT «XyAWWiA crnyyain»
(MWHMManbHOE BO3MOXHOE COMPOTUBIIEHWE CXKAaTWIO U yAapy, HauxyAlwue XapakTepucTUK B OTHOLLEHUU
BEpPXHEro AvanasoHa Temneparyp).
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25 2=5 156 17 (1 0-3 3-6 0-7 1-4 1-5 1-2 1.5)

1-7 unchpa: CONPOTUBNEHUE CXATHIO | l ' |

2-9 Undpa: yAApOnPOMHOCTL
3-8 undbpa: HYOKHMIA QMANA30H TEMNEPATYD

4-7 undbpa: BepXHWA [UanasoH TeMneparyp
5-9 yutppa: conpoTuenenne n3rmby
6-n1 yndpa: ANEKTPUMECKME XaPaKTEPUCTYKK
7-5 ywchpa: 3aumMTa OF NPCHUKHOBEHMSA TREPALIX NPEAMETOR
§-a yudhpa: 3auTa OT NPOHMKHORERNA BOAbI
9-9 yndhpa: CTOAKOCTL K KOPPO3Y

10-5 uuchpa: NpoOYHOCTL Ha pacTaKEHWE
-9 ubpa: CTOMKOCTL K PAcnpOCTPAHEHUID MNAMEHN
12-9 u¥bpa: NPOLHOCTL NPY NOABELIISHHOI Harpy3ke

H.4.1.4 bannacTHbie NNAaCTUHbI

Ecnmn mexay kabensimm u pacrornoXeHHbIM Bbilwe kabenbHbIM NoAAOHOM HEeoCTaTOYHO MecTa, To 6an-
nacTHble rpyabl MOIYT cBUCaTb C kabenbLHoro nogaoHa.

H.4.1.5 Tpy6Hasa uzonauua

Ecnu no npuumHam, CBsi3aHHLIM C HarpeBoM uUnu Apyrumn hakropamm, TpyGbl 3aKnioHaloTCs B M3OMNALMIO,
TO He06X0AUMOCTb AONONHUTENbHLIX MEP NO NPeAOTBpaLLEeHUI0 PacnpoCTpaHeHUs! NNaMeH 3aBUCUT OT UC-
Mofb3yeMoro U3onsiUMOHHOro maTtepuana. Ecnv nsonsuus usrotoeneHa us matepuanoB knacca A1 unu A2
(cornacHo EN 13501-1) u TemnepaTypa nnaeneHus U3onNALMA BoiLLEe, YeM TeMnepaTypa neyu Ans Knaccu-
uumpytowiero Bpemenu (cM. E.1.5.6), To gononHuTensHble Mepbl MOryT He TpeboBaTbesl, 3a UCKIIOUeHUEM
cnyyaes, Korga U3onsuus He 3anosfiHAET OTBEpCTUE M OCTaBLUMIACA KONbLEBO 3a30p TpebyeTcs ynroTHATL
JononHUTenbHeIMK cpeacTBamu. [na ApyrMx M3onsiLMOHHLIX MatepuasnoB (cMm. E.1.5.7) pononHutensHble
Mepbl MO NPeAoTBPALLEHUIO PacnpoCTpaHeHUsl NnamMeHn Heob6xoauMbl Bceraa, Hanpumep YCTPOMCTBO 3a-
KpbITHsi TPYObl K MCMONb30BaHME AOCTaTOMHONM ANUHbI M30MALMKU MaTepuana nepBou rpynnbi.

Ons HensonupoBaHHbIX TPY6 B crnyuasix, koraa Tpebyercs o6ecneunTb COOTBETCTBUE KPUTEPUIO M3ONs-
LM B UCMbITAHUN Ha OTHECTOMKOCTb, 06bIMHO HeobxoAMMa NoKanbHasa U3oNALMA.

H.4.1.6 NMocneayouiee nobaBneHue unu yganeHne KOMMyHUKaLMn

B npoTtokone WcnbiTaHUin Heo6xoAMMO 4eTKO pasnuyaTth goGasneHue U ynaneHue KOMMyHUKaUMiA, Tak
KaK ucronb3yeMble 4ns 9TOro onepaLmvu U Matepuansl MOryT paanuuaTbCes.

H.4.2 KoHdurypaumsa KoHUa Tpy6bl
H.4.2.1 3anevyaTbiBaHue

[ns 3anevaTbiBaHUs KoHLIa TPy6bl pekoMeHAyeTCsl MCNONb30BaTb AUCK U3 MUHepanbHOW BaTbl TOMNLK-
Hoit (75 £ 10) MM, NNOTHOCTbI0 (150 + 50) kr/M® M ¢ TeMnepaTypoit NnaeneHus He Hwke 1 000 °C.

H.4.2.2 PekomeHayeMble koHtUrypauum koHua TPyGbl ANA Pa3NM4HbLIX BApUAHTOB KOHEYHOrO
npUMeHeHus

B 3aBUCMMOCTM OT NpeAnonaraeMoro HasHaveHus Tpy6 MOryT npeabsBNATLCA pa3nuuHbie Tpe6oBaHWs
K KOHcbUrypauum koHua TpyGbl B X04€ UCTIbITaHMIA.

B cnyuae noxapa ycrnoBusi, B KOTOpbIX Oka3biBaeTcsi Tpy6a u cuctema npoxofok, 3aBUCST OT TOrO, Ka-
KOW KOHeL, TpyObl YNMOTHEH (MNK yNInoTHeHbl 06a). XapakTepucTuku AaBnNEeHUs1 U NOTOK FOpsuMX ra3oB pas-
MN1YHBI, B 32BUCUMOCTM OT TOro, OTKPbITa U TpyGa B aTMOCdepy UNK 3akpbiTa.

BaxHo obecneunTb, YTO6bl YNIOTHUTENbHLIE CUCTEMbI UCTILITHIBANUCH NMPU COOTBETCTBYIOLUMX KOHU-
rypaumsx KOHLOB Tpy6.
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B tabnuuax (cM. HKe) NpMBeAeHO HECKOSbKO NPUMEPOB COCTOSHUIA KOHLIOB TPYGbl B 3aBUCUMOCTU OT
ee HasHayeHusi. OHaKo B crlyyae, ecfii HaUuMOHasbHbI HOPMAaTUBHBIA AOKYMEHT NPOTUBOPEYUT yKasaHUsM,
npuseAeHHbIM B Tabnuue H.1, To gomkeH cobrniofaTbcs HauWoHanbHbIA HOPMATUBHLIA JOKYMEHT. Peko-
MeHAaLMKU no KoHgUrypauusmM koHua TpyG npuBoAsiTCA He [Ansi Bcex uenei, Ans KoTopbiX Tpy6bl npeaHa-
3HaYeHbl, MOITOMY peLleHue O TOM, Kakol AoskHa 6biTb KoHdMrypaums KoHua Tpy6bl, NnpUHUMaETCA B 3aBu-
CMMOCTU OT TOrO0, AOIDKHA JIM KOHKpeTHas cuctema GbiTb repMeTMaMpoBaHHOW, BEHTUITMPYEMOWA UITM HEBEH-
TMnupyemoii. Bbibnpas koHdurypaumio koHua Tpybbl, Npu KOTOPOiA crieayeT NPOBOAUTL UCTILITAHUSA, Heo6-
XOAUMO YYUTLIBATh Ha3HaueHue Tpyo6bl.

Ta6nuua H.1 — KoHdurypauum KoHLOB NNacTMaccoBbIX TPYS B 3aBUCUMOCTH OT UX HasHAYEHUA

HasHaueHue Tpy6bl KoHdurypauus koHua TpyGbl
BHYTPU Nneuu BHE neyu
[Ons npoxnesbix 8o HesaneyaTaHHbLIU HesanevaTtaHHLIA
[IN9 CTOuHBIX BOA BeHTunupyemsie Hesane4yaTaHHbIU HesanevaTaHHkIA
HeseHTunupyembie Hesane4yaTaHHbIU 3aneyaraHHbIl
[na rasa, nuTbeBoit BoAbI, BOAb! [N OTOMIIEHUs! HesaneuyataHHbIl 3anevaraHHbi

Metannuueckue TPyObl OGLIMHO 3aneyaTbiBAOTCH BHYTPU NEuM, TaK Kak u3-3a UX BbICOKOM Temnepatyphbi
nnaeneHns o6bIMHO He NPUXOAUTCSI OXKUAATb, YTO MX OTKPLITBIA KOHEL| OKaXETCA B OrHe. ATo, OAHAKO, 3aBu-
CWUT OT TOrO, OCTAEeTCs NN Ha MecTe onopHasi cuctema. Ecnv 310 BO3MOXHO, TO HEO6X0AUMO y4ecTb BO3-
MOXHOCTb TOFO, YTO B OTHE OKaXeTCsl OTKPbIThIN KOHELL, Kak nokasaHo B Tabnuue H.2.

Tabnuua H.2 — KoHdurypauum koHLOB METannM4eckux Tpy6 B 3aBUCUMOCTU OT UX Ha3HAYEHUA

HasHauyeHue Tpybnl Kohdpurypauvs koHua TpyObl
BHYTPU Nneyn BHE neuu

OnopHasi KOHCTPYKUMS — OFHECTOMKas  noaBecHast 3aneuartaHHbIN HesaneuyataHHbIN
cucteMa
OropHas KOHCTPYKLUA — NoaBecHasi cuctema, He 06- Hesane4yataHHbiit 3aneyaTtaHHbIiA
nagarLLas OrHeCTONKOCTbIO
LWaxTel gns ypaneHuss OTXO4OB, BbINOINHEHHbIE U3 HesaneuaraHHblit 3anevaraHHbit
TpYyG

Mo peaynbTatam MCTLITAHWA UNK PacHeToB (HanpumMep, cornacHo Espokogam).

H.4.2.3 Cuctembl ynaBnmBaHMs TOMOYHOro rasa
H.4.2.3.1 O6wue cBefeHUR

Llenb ncnons3osaHWst CUCTEM YNaBNMBaHUA TONOYHOIO rasza COCTOUT B TOM, YTOGbl U3bexatb Ypeamep-
HOro 3afbIMINeHUst UCMbITaTenbHOM nabopaTopum NpU UCTbITAHUAX NnacTMaccoBbix TPy6. Ecnu ucnonbay-
l0TCS YCTPOWCTBA 3aKpbITUS TPYG, TO MOXHO OXMAaTb, YTO NOTOK rasa Yepes ynasnueatowyo Tpyby Gyner
HabniogaTbcs TONMLKO B NEpBble MUHYTLI, NOKa UCMbITaTeNbHas Tpy6a He 3aKpPOEeTCsl YCTPOMCTBOM 3aKpbITUSA
TpyOLl. Takum o6pa3oM, MOXHO OXUAATb, YTO CUTYaLMsi B 3TOM criy4ae GyfeT aHarormyHa Mcrnosib30BaHUo
KoHcMrypauum koHua Tpyobl U/C (3anevaTaHHbIii CHapyxXu).

H.4.2.3.2 Tpe6oBaHus kK auameTpy TpyObI
dnax=(d1+do+...+d))/n+0,2*(dy +dy + ... +d,)/n

dmin = (d1 +dy+...+d,)/n —0,2*(d1 +dy+...+d,)/n

Mpumephbi:

Tpy6bl guameTpom 140 1 180 MM MOMYT UCMONbL30BATLCA B KOMBUHALWK:

dmax = (140 + 180) / 2 + 0,2*(140 + 180) / 2 = 192

dmin = (140 + 180) / 2 - 0,2*(140 + 180) /2 = 128

Wcnonb3osaHue Tpy6 avameTtpom 110 n 180 Mm B kOMBUHaLMK HELONYCTUMO:
dmax = (110 + 180) / 2 + 0,2*(110 + 180) / 2 = 174

dmin = (110 + 180) / 2 - 0,2*(110 + 180) / 2 =116
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H.4.2.3.3 inuHa ynasnuBaiowei TpyObl BHE neun

Cnyyait ans BepTuKanbHblX 06pasuUoB nokasaH Ha pucyHke H.1. [ns ropusoHTanbHbIx 06pasuos npu-
MEHSIIOTCA Te K& NMPUHUMNbI B OTHOLUIEHWM ANWHbI ynasnusaiowei Tpybbl BHe neun. BHyTpu neun anuHa
ynaenueaiowei Tpy6bl AOMKHA COCTaBMATb NpumepHO 1 M. ECnn B nony neuu xecTkas npoxoaka BOKpyr
ynaenusaioLein Tpyobl He MCMOMNb3yeTCA (HanpuMep, U3 MUHeparnbHOW BaTbl), TO PEKOMEHOYETCH UCnorb-
3oBatb 6onee anvHHylo Tpyby, a Talkke npefycMaTpuBaTh AN HEe OMopY B HWKHEN YacTu neyu, YTobbl ns-
GexaTb ABMKeHUA U AecbopmaLnii UCTbITbIBAeMbIX TPyO.

1,5m
+0,1m

PucyHok H.1 - Mpumep cuctembl ynaBnuBaHusi TONOYHOrO rasa

H.4.3 Onopbl KOMMyHMKaL U

H.4.3.1 AnbTepHaTUBHbIE BapyaHThl ONOPHbLIX KOHCTPYKUUA Asi KOMMYHMKaLMIA

B paHHylo pepakumio BinoveHbl 6oree coBpeMeHHble OMOPHbLIE CUCTEMBI, YeM Gbin nepBoHavarnb-HO
onvcaHsl B npunoxeHun A. NpuBeaeHHbIe pasMepbl OXBaTbLIBAIOT BCE LUIMPOKONPUMEHSIEMbIE CUCTEMBbI Ha
OCHOBe MoAnopok 1 o6ecneynsanT CONOCTaBUMYIO XECTKOCTb. B AOKYMEHT BKMiOueH Talke anbTepHaTUB-
HbIA BApWaHT, OOMNyCKaloWWA NoABeLLIMBAHME KOMMYHUKaLUA C ONOPHOW CUCTEMbI, TaK Kak 3TOT BapuaHT
NMPUMEHSAETCA Ha NpakTuke ¢ 6oNbLUMHCTBOM TPYO.

H.4.3.2 MaTtepuanbl onop Ans KOMMyHUKaLMK

Ana uarotoBneHus cTanbHbIX fAeTaneid, NPUMEHSIEeMbIX ANA U3TOTOBIEHWS OMOPHOA KOHCTPYKUMM B
KOMMYHUKaLMAX, peKoMeHOyeTCs Ucnornb3oBaTh cranb copta S235JR (1.0038) cornacHo EN 10025-2. [ins
CTanbHbIX YrOSfIKOB peKoMeHayeTcs ucnonb3oBath ctans EN 10056-1. AnA cTanbHbiX KAHANOB peKoMeHay-
etcs cranb EN 10162 (xonogHokataHas) unu EN 10279 (ropsiuekartaHas).
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Ecnu aAnA ka6enbHbIX NOAAOHOB UMK NECTHUL, NpeanonaraeTca UCNoNb3oBaTb Kakue-nubo MaTepuansl,
OTNUYHbIE OT CTanu, To ANsA HUX HeobBxoauma otAernbHas oueHka. YTobbl rapaHTUpPoBaTh, YTO YCIOBUA UC-
NbiTaHUA NO NokasaTensiM Harpysku CONOCTaBUMBI CO CITyMaeM CTaHAAapTHOW KoHdUrypauum, 66 Bbibpa-
Hbl ka6enu nogaoHa 1 U3 cTaHJAPTHOW KOHGUIypaLum, Tak Kak OHWU BKMIOYaIOT GOMbLIMHCTBO KPYMHbIX Ka-
6enei.

H.4.3.3 Onopbl Ans kabenei: oGnacTbL NpUMeHeHUn

MpaBuna, npuBeaeHHble B A.3.3.1, NnpUMeHUMbI He TOMLKO K Criyyalo, koraa onopa Ans kabenei (Ha-
npumep, KabenbHbI NOANOH) MMEET pa3pbiB Nepes NPOXOAKOM, HO U K Cnyyalo, Koraa onopa ans kabenein
BooOLLEe He UCTIONb3yeTCsl.

H.4.4 OnopHble KOHCTPYKLUMU

H.4.4.1 O6wue cBegeHun

BbiGop ONOPHOW KOHCTPYKLMM 3aBUCUT OT npejerna OrHecTolkocTu, Tpebyemoro ans npoxoaku. OrHe-
CTOWKOCTb OMOPHOM KOHCTPYKLIMM AOIDKHA ObITb Kak MUHMMYM He HWXe, Yem TpeGyeTca AnA NpPoxoaku, HO
3aKasyuK UCMbITaHWA UMeeT npaBo BLIOpaTb OCOGEHHOCTU KOHCTPYKUUW, BRAUSIIOLWUE HAa OrHECTOMKOCTb
ONOPHOI KOHCTPYKLUMK (Hanpumep, TOSLWMHY) Ha Gornee BLICOKOM ypOBHe pucka paspylueHus, Ytobbl obec-
NeYUTb MaKCMMarbHO LUMPOKYI0 061acTb NPUMEHEHMS!.

H.4.4.2 XXecTkue KOHCTPYKUMMU

Tak Kak B EBpokofax ykasbiBaloTCH CBOMCTBA HECKOMbKUX CTPOMTESbHBIX MaTepuanoB U pasmepbl Xe-
CTKMX KOHCTPYKLMIA, HeOOXOAUMbIE Arsi AOCTMKEHUS KENaemoil OrHeCTOMKOCTU NMPU WUCNONb3OBAHUN 3TUX
mMarepvanos, MMerno CMbICn He paspabaTbiBaTb HOBble (M, BO3MOXHO, NPOTUBOPEUUBLIC) Npasuna, a uc-
Monb3oBaTh YXKe UMEIOLLYIOCS BhILLEYNOMSHYTYI0 MHGopMauuio. CnefyeT o6paTUTb BHUMaHUE, YTO HEKOTO-
pble U3 3afaHHbIX BENUYUH MOTYT NpeACTaBnsiTb cOO0 Tak HasbiBaeMble OrpaHU4eHHbIe BENUYUHDLI, KOTO-
pble MOryT ObITb PasfUYHbLIMK B pa3HbIX rOCyAapCTBax.

H.4.4.3 NTMGkne cTeHOBbLIE KOHCTPYKLUWK

Moaxoa, HanpaeneHHbIN Ha BbISIBIIEHWE BCEX BIUAIOLLUX NapaMeTpoB W AONYCKaoWMA X kKoMGHaLum
C Lienbio NOSTyYeHUs 3aKa3HbiX (OPUEHTMPOBaHHbLIX HAa KOHKPETHbI cny4ail) rmMOGKMX CTEeHOBbIX CTaHAapTHbIX
KOHCTPYKLUIA, OKa3arcs CrWLLIKOM CrOXHbIM. MosToMy 6bin NpYHAT Noaxoa, COCTOALMM B YCTaHOBREHWUM
CTaHAapTHOM KOH(bUrypauum, KOTopas nNpeanonaraeTca NpeacTaBUTENbLHOA ANnst APYrMX aHanorMyHbIX KOH-
CTPYKUMIA (NpU YCNOBUUK, YTO OHW KNaccuduumposaHbl cornacHo EN 13501-2, a Taioke npu cobniogeHun He-
KOTOPbIX Apyrux orpaHudeHuii). OCHOBOW ABNAETCA CTaHAapTHasi KoHdurypauus, onucaHHas B EN 1363-1,
HO C HEKOTOPbIMW MCMPABNEHUAMU, HanpuMep, ¢ UCNONL3OBAHMEM CTEH C U3ONALMEN.

BaxxHbiM (hakTopoM, BMSIOLUM Ha NPOXOAKY N HAa OFHECTOMKOCTb KOHCTPYKLMU, siBRsieTcA usrmb mbkoi
CTeHbl BO BpeMs UchbiTaHuii. UToObl 06ecneuntb BO3MOXHOCTb MOAENMPOBaHUS 3TOTO B3aUMOAEWCTBUA,
3a4aH MUHUManbHBIA pa3Mep ONOPHON KOHCTPYKUMK (OTBepcTUA neun). OrpaHuumBaloLLee 1eicTBue TONMbKO
Ha BEpPXHUW U HWXKHWIA Kpal cTeHbl ob6ecneunBaeT CUMMETPUYHBIA U3rMG CTeHbl (HET pasHuLbl MeXay npa-
BOM W NeBOi 4acTbio CTEHBI) M, criefoBaTesibHO, OAUHAKOBOE BNUSIHUE HA MPOXOAKY, HE3aBMCUMO OT ero
pacrnonoXxeHus.

O6Lwwas TonwmHa rmbkoiA CTEHOBOW KOHCTPYKLIMM C 3ajaHHbIM KONUYMECTBOM U TOMNLLUHOW NNUT, a Taioke
C 3aaHHOIA TOMWMHOW M3onsiuum OyaeT pa3anM4HOM ANsi pasHbIX FOCYAAPCTB U3-3a TPAAULMOHHO CYLLECT-
BYIOLLMX Pa3nuumii B LUMpUHE cToek. U3 onbita ucnbitaHuii U3BECTHO, YTO HE CrealyeT OXuAaTh 3HauuTenb-
HbIX pasnuyuiAi B OTHECTOUKOCTU KOHCTPYKLUA, €CNU NpU pasfu4HON LUMpUHE CToek o6Lan ToNWuHa CTeHb
HaxoauTcsl B Npejenax AWanasoHa, ykasaHHoro B Tabnuue 3; noaToMy B npaBunax onpeaeneHus obnactu
npUMEHeHUs JonyckaeTcsl Bapyauusi obLieil TONWUHbI CTeHbl 40 MUHUMAaNbHOW TONLWMHLI U3 AWanasoHa,
3apiaHHoro B Tabnuue 3.

MuHuMarnbHas LWMpUHA MOKOW CTEeHbl B UCTIbITAHUSAX, i€ B OOQHON MCNbITaTeNbHON KOHCTPYKUMUU UC-
nonb3yeTcs kak rbkas, Tak W ecTkasi KOHCTpykuusi, Obina 3apgaHa paBHoi 1,20 M, Tak Kak 3TO LMpUHa
CTaHAapTHOW MMNCOBOM MIUTHI.

Yr1o6bl 06ecneunts YyCTOMYMBOCTb MCNbITATENBbHOW KOHCTPYKLMM U MoAeNnupoBaTh NpakTUYeckue ycro-
BUSl, MOXET OKa3aTbCs HeOOGXOAMMbBIM anepTypHbIiA Kapkac, eClu CTOMKa OKa3blBAa€TCA paspesaHHon us-3a
OTBEPCTUSA ANs NPOXOAKY B 3aBUCUMOCTM OT pa3mepa npoxofku, Hanpumep 600 x 600 mm.

H.4.5 PacctosiHma mexay npoxofKkamm

BsauMogeicTBusl Mexay NpoOXoAKaMu MOTYT BO3HUKaTb, €CNu, Hanpumep, NpexaespeMeHHoe pas-
pylieHWe O4HOro U3 NPoXoAoB HapyllaeT 3a/laHHYI0 3aBUCUMOCTb «BPEMSA — TeMrnepaTypa» Unu xapak-
TEePUCTUKU AaBIIEHUS MW ECINA OfHA U3 NPOXOAOK HEMOCPEACTBEHHO BIIUSAET Ha APYryl0, HaNpUmep Yepes
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BO3ropaHue Unu nnaeneHue. Ecnu uenb UCnbITaHUsl — NoKasaThb, YTO MPOXoAKa HOpMarnbHO YHKLUOHUPYeT
MPU MEHbLUUX PaCcCTOSIHUAX (HanpuMep, ANsl NPOXOA0B OAWHOYHLIX TPY6), TO paccTosHME MOXHO BbiGMpaThb
MPOU3BOBHO.

H.4.6 HectaHaapTHbie KOHdMrypauum kabenen

B A.2.1 npuBeaeHbI NnapameTphl, KOTOPbIE, KaK OXXuaaeTcsl, AOMKHbI BIIUAT Ha pe3ynbkTaThl UCTbITaHWiA,
1 NpuBeAeHbl KpaiHWe yCnoBus, COOTBETCTBYIOLLME XyAWweMy criyyalo. YTobbl 0XBaTUTL BECb AMana3oH ka-
Genen, kak 9TO AenaeTcs Ans CTaHAapTHON KOHdurypauun, TpebyeTcs BKMIOYUTb B UCMBLITAHWUA BCE TUMbI
kabenei, npuBegeHHbIe B Tabnuue A.1.

H.4.7 TpyOHbIe npoxoaku

H.4.7.1 MeTannuyeckue Tpyohl

Ha npaktuke BO MHOrMX criyyasix Tpybbl pasmeLLaoTcs NMHernHo; 3TOT Cry4ail oTpaxaeTcs B BapuaHTte 1
cTaHaapTHOW KoHdurypauuu. Ecnn npeanonaraetcs pasmecTtuTb TpyObl B BUE KNacTepos, TO crieayeT Bbi-
6GpaTb BapuaHT 2, TaKk Kak MOCTynrneHue Tenna B NPOXOAKY MPW KNacTEePHOM pa3MelLLieHMn MOXET CyLLecT-
BEHHO OTNWYaTLCS OT TOro, Kak STO MPOUCXOAUT NPU MUHEAHOM pasMeLLeHun.

PasmewleHue, nokazaHHOe Ha pyucyHke H.2, ucnonb3yercs ansi npeacTaBneHust NIMHENHOIO pasMeLLeHus!.

PucyHok H.2 — Mpumep nuHeiHOro paamelleHus Tpy6

[Ba pasHbix gMaMeTpa Npu MAHUManNbHON TOMLWMHE CTEHKU crieayeT BKNoYaTh B UCNLITAHUS TOSbKO B
cnyyae, ecnm MUHUManbHas TOMLMHA CTEHKU ANA MUHUMANbHOMO U MaKCMMarbHOro AMameTpoB, KOTopble
TpeGyeTcs oXBaTUTb 06NacTbIO NPUMEHEHUA pPesynbTaToB UCTIbITaHWIA, PaaniniHbl (KaK NokasaHo Ha pucyHke E.3).
Ecnu TonwmHa cTeHkn oaWHakoBa, TO [OCTAaTOMHO BKIIOMUTL B UCTIbITaHUA Gonee kpynHyto TpyGy (Hanpu-
Mep, Ha pucyHke E.4A — Tpy6y D).

H.4.7.2 NMnacTmaccoBbie TpyObl, yNNOTHEeHHble YCTPOWCTBaAMU 3aKpbITUA TPY6

YcTpoiicTBa 3aKpbiTUsi TpyO, Hanpumep konbua u 06epTku, OGLIMHO U3rOTABMUBAIOTCS TakuMU (MO pas-
Mepam), 4To6bl OHM NoAxoAuNM Nog pasmepbl TPY6, ANA YNNOTHEHUA KOTOPbIX OHU ByayT UCMONL30BaTLCS.
Mo aKoHOMUYECKUM COOBPAKEHUAM aKTUBHBIA KOMNOHEHT BO MHOMX Cry4asiX U3roTaBnuBaeTcsi MOAYSbHbIM
cnocobom, T. e. TONWUHA BLIAEPXUBAETCH OAMHAKOBOW ANA HECKONbKUX Pa3MEepoB YCTPOMCTB 3aKpbiTUs
Tpy6. MoaToMy Henb3n npegnonararb, YTO YCTPONCTBA BCEX pa3aMEPOB B UCNbITaHUAX ByayT AEeMOHCTPUpO-
BaTb OfVHAKOBbIE XapaKTepuUcTUKU. UToObl nabexatb NULWHUX UCTIbITaHWUI (T. €. He UCTIbITbIBaTbL BCce pa3me-
pbl), paspaboraHbl npaBuna Ans BbIABNEHUN U BbiIbopa Hauxyawmx cnyyaes. [lns aToi uenu onpeaenseTcs
NPOEeKTHas rpynna, T. . BCe pa3mepbl, rAe HU TONWMHA, HY ANMHA aKTUBHOrO KOMNOHEHTa (noAa AJIMHOM no-
HUMaeTCA pasmep BAONb TPyObl) He U3MEHRAIOTCA, a USMEHAETCS TONLKO OKPYXXHOCTb BMECTe C AUaMETPOM
Tpy6bl, 4TOGbI OHa NoMeLlanach B YCTPOWCTBO 3aKpbiTUA TpyObl. MakcumanbHbIA pasmep B npegenax npo-
©KTHOW rpynnbl NpeanonaraeTcs B ka4ecTse XyALero cnyvas U noatomy AOMKEH BbIGUpaTbes Ansl UCTbITa-
HWI, TaK kaKk 06beM aKTUBHOIO KOMMOHEHTA NPU 3TOM MUHWUMATEH MO OTHOLIEHWIO K OTBEPCTUIO, KOTOpPOe
TpebyeTtcs 3aKpbiTh.

Ecnu ana HeckonNbKMX MPOEKTHLIX rpynn AnMHa aKTUBHOTO KOMMOHEeHTa OAWHAaKOBa, TO BblGpaHHbIA
pa3mep NPOMEXYTOYHbIX NPOEKTHbLIX FPYNN MOXHO UCKIMIOYUTL U3 UCTILITAHUIA, €CNU OTHOLLEHNe obbema ak-
TUBHOTO KOMMOHEHTa K 06beMy OTBEepCTMS BbilLe, YeM 3TO OTHOLLEeHWe Y APYrMX pacuyeTHbIX rpynn.
3TO MOXHO Nerko onpeaenuTb, NOCTPOMB SIMHUIO, COEAUHAIOLLYIO MaKCUMAaSIbHBIN U MUHUMATbHBIA pasMepbl B
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npeaenax BbiGpaHHOW rpynnbl AnUH. Ecnu NpoMexxyTouHbIA pa3Mep OKa3blBaeTCcs Bbille 3TOW NMHUK, TO ero
MOXHO He BKMioYaTb B UCTbiTaHuA (CM. pucyHok H.3, npumep 1), ecnm Huxe — HeOGXOAUMO BKNIOYUTb B UC-
NbiTaHUA (CM. pucyHok H.3, npumep 2). Ecnu npoekTHas rpynna cocTouT TOMbKO U3 OOHOro pasmepa, TO ero
Heo6X0AMMO BKINIOYUTb B UCTIbITAHUS.

MmeloTca ABa OCHOBHLIX peXiMma OTKasa Afisl YCTPOWCTB 3aKpbiTUs TpyG; STW NpUHLMNLI CBSi3aHbl C
TOSMWWHON CTEeHKWU TPyObl M CO BehyumBaloLLMMCsl MaTepuarnom (Bpemsi peakumu, o6Lem Matepuana u T. 4.).
Ana TpyG C TOHKUMK CTEHKAMKU MMEETCA PUCK TOrO, YTO TPyGa NpPOropuUT C XONOAHON CTOPOHbLI, NPEXAe YeM
YCTPOWCTBO 3aKpbiTusi TPyObi 3akpoetcs. [ins Tpy6 C TONCTbIMU CTEHKaMU UMEETCA PUCK TOrO, YTO YCTPOiA-
CTBO 3aKpbITUA TPYObl HE CMOXET Pa3pyluMTb TPyOy, UnKn YTO BCNyYMBAIOLLMIACA MaTepuan cTeveT, npexae
Yem TpyGa pacnnasBuTCs MIM NPOroOpUT CO CTOPOHbI OrHEBOTO BO3AENCTBUS, U OCTAHETCA HEAOCTATO4HO Ma-
Tepuana Ans 3aneyaTbiBaHUs1 OCTaBLUerocsi 3a3opa. [MoatoMy Ansi Kaxaoro BbiGpaHHOro avameTpa Tpyobl
Heo6X0AUMO UCNLITEIBATb MAKCUManbHYI0 U MMHUMANbLHYIO TONLLMHY CTEHKM.

H.4.8 Manble npoxoaxu

B pnaHHOM cTaHpapTe, Y4To6bl MMETb BO3MOXHOCTb MCIONbL30BaTh NpaBuna onpegesieHnsa obnactu npu-
MEHEeHUA B OTHOLIEeHUN kabeneil 1 ApyMX KOMMYHVKaLMiA, BBeAeHbl crieuumanbHble CTaHAapTHbIe KOHMUry-
paumMuM Ana Manbix NpoXoAoK, T. €. U3Zenusl, U3 KOTOpbIX Hemnb3s MoNyduTb NPOXOAKY, UMeloLLYI0 pa3Mmep
cTaHAapTHOW KOHGUrypaumm cornacHo npunoxeHuio A. 3To nossonseT nonyuutb 6onee wupokyio obnactb
NPUMEHEHUs C MEHBLLUMM KONMWYECTBOM McCnbiTaHuid. be3 craHaapTHon KoHdurypauum, yumTbiBaloLen o6oc-
HoBaHue Bbibopa kabenei aAns craHgapTHOW KOH(Urypauum B NPUNoXeHun A, ¢ y4eTOM Npasun Ans pas-
AeneHvin U T. A. obnactb NpUMeHeHUs1 Gbina 6bl orpaHUyeHa B TOYHOCTU TEMU KOHCTPYKLMSIMU, KOTOpble
Gbinu UcnbITaHbI.

Konuuyecteo kabenei npeacrasnsieT koapuUMEHT 3anonHeHusi kabensiMy, aHanorMyHbl CTaHAAPTHOM
KoHdurypauum no npunoxeHuio A. Utobbl B UcnbiTaHUsAX 6bINu npeacTaeneHsl Bce TNl kabeneit, okasa-
nocb HeOGXO,ElMMbIM pa3genutb CTaHAAPTHYIO KOHd)MrypaLl,IMO Ha HEeCKOJIbKO OﬁpaSLI,OB.

MNpaBuna onpeperneHusi obnactu NpUMEHEHUs1 B OTHOLLEHWU pasfdeneHuid u pacnonoxeHus kabenew
OCHOBaHbl H& 3Ha4YNTEJIbHOM OnbiTE MCHbITaHVII‘/'I, HakonsjieHHOM B TeveHMe HeCKOINbKUX neT.

H.4.9 MoaynbHble cucTeMbl

B 3aBucumoctu ot npouecca U3roToBrneHus nyctble MOA4ynn MOryT MMeTb NoNocTun. B atom cny4vyae Mo-
OyNb, COAepXalluiA KOMMYHUKALMIO, MOXET OKa3aTbCA HexyawuM criydaem. [Moatomy Obina 3apaHa craH-
AapTHas KOHUrypauus, coaepxallasn nycTble Moaynu BCex pasMepos.

Mo cpaBHeHWIO CO CTaHAAPTHOW KOHGUrypaLuei, onucaHHoOM B MPUNOXeHUU A, BKIOYAIOTCSH BCE TUMbI
kabenen, ogHako konM4ecTso kabenei ymeHbliaeTcs. 31O OblNo NPUSHAHO NMPUeMIeMbIM, Tak Kak Kaxabii
oTAenbHbIA MOAYNb AeiCTBYeT B CpaBHEHUW C He3aBUCUMOA NPOXOAKOMA.

B ka4ecTBe cTaHAapTHOW KOHMUrypauuu BblbpaH COCTaBHON KapKac, Tak Kak 0Obl4HO Ha NpakTuke B
cnyvasix, koraa TpebyeTcs aaneyaraTtb Gonblue KOMMYHUKALIMA, YEM MOXET MOMECTUTLCA B OUHOM Kapkace,
UCMonbL3yTCA UMEHHO COCTaBHble KapKachl, @ He rpynmbl eAuHbLIX KapKacos.

H.4.10 KaGenbHble kOpoGku

Twn n konuyecTBo kabenel B OCHOBHOM BblGMpaeTcs MO NPUHUMNY, NPMMEHAEMOMY ANsi MarblX NPOXo-
AOK. Beino NPU3HaHO, YTO pasgeneHne Ha HeCKOnbKo oGpaau,oa B JaHHOM cny4vae 0BbIYHO He ABNAETCA He-
06xoauMBbIM.

MpaBuna opueHTauumn, KOTopbie criedyeT NPUMeHNTb B Cly4asix, korga Heckomnbko kaGerbHbIX KOpoGok
UCNONb3YIOTCS APYr 3a APYroM, OCHOBLIBAIOTCS Ha y4eTe BNUsHUA Beca KopobOoK Unu kabeneii.

H.4.11 NMpoxoaku onsa cMellaHHbIX NPOXOA0B

MpoxoakM cMmellaHHbIX NMPOXOAOB LUMPOKO MPUMEHATCA Ha npakTuke. YTobbl obecneynTb BO3MOXK-
HOCTb KraccudmkaLmm kak ocHoBaHus ans mapkuposku CE (Aans onpeaeneHus o6nactv npumMeHeHWs Heob-
XOAUMbI MUCbMEHHble npasunal), Ha OCHOBE 3HAYMTESIbHOro OMbiTa MCMbITaHWA, NPOBOAMBLLIErocsl B He-
cKonbkux nabopatopusix, 6bina paspaboTaHa ctaHAapTHas koHdUrypauusi. OCHOBHOW MPUHLMUN 3TOR CTaH-
ﬂapTHOﬁ KOHd)VIpraI.WIVI COCTOUT BO BKIKOMEHMU B UCNbITAHUA BCEX KOMMyHMKaLIMﬁ, KOTOpbI€ npeanonara-
€TCs CrpynnupoBaTth BMecTe. YTobbl yNpoCTUTL NnaHMpoBaHWE UCMbiTaHul, Gbin 3a4aH Tak Ha3biBaeMbli
CTaHAapTHbIA CMELaHHbI Moaynb. DTOT MOAYNb coaepxuT kabenu, BbiGpaHHbIe 13 Tabnuubl A.1, u Kpyn-
HeWLKe unu Hauboree KpUTUYECKUE TPYGhI.
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H.5 YkazaHusi no nopsaKy npoBeAeHUA UCMbITaHUIA

Ecnu koMMyHUKauus siBnsieTcs obecneyMBalowleid, To Ha nNpakTuke no Hei GyneT nepeaaBaTbCs HEKO-
TOopas cpefa, HarnpuMmep rasbl, XXWAKOCTU UNKW anekTpoaHeprus. CtaHaapTHble UCTbITAaHWUSA LOMKHbI NMPOBO-
OUTbCA B HEaKTUBHOM COCTOSIHUM KOMMYHUKaLUK.

Ecnu ncnbiTaHus nposopaaTcs Ha paGoTalolleil Unu akTMBHOMW KOMMYHWKaLIMM, TO MOPSAAOK NpOBeAeH s
UCMbITAHUA NOAMNEXWUT COrMacoBaHWI0 MEeXAay UcnbiTaTenbHon nabopaTopueit M 3aKa34dMKOM WCMbITAHWIA.
Mpwn 3TOM HEO6X0AUMO yuNThLIBaTL HaANexawwve TpebosaHus 6e30MacHOCTU U KOHKPETHbIN XapakTep UCHbl-
TbiBaeMbIX KOMMyHI/IKaLI,VII‘/‘I.

H.5.1 KoHTakTHas nnowagka ansa T3MN

PekomeHnayeTcsl ANA rmaakux noBepxXHOCTen uenonb3osath 0,2  Kneswero BeLLecTsa, Ans LLepoxXoBa-
ThIX noBepxHocTei — 0,5 .

H.5.2 MNMycras npoxoaka

[lns HeKoTOpLIX TUMNOB M3[ENuiA M NPOXOAOK Ha OCHOBE PEXWMOB OTKa30B, HabMOAABLUMXCS B UCTbITa-
HUAX, MOXKHO CHATaTb, YTO HaUXyALLIMM Clly4aeM SIBNAETCH NycTas NpoxofKa, Tak Kak B 9TOM clyvyae KoMMy-
HUKaLuW, SBNAIOLLMECA MEXaHNYECKON ONopoi AnNA NPOXOAKM, OTCYTCTBYIOT. B 0COBEHHOCTU 3TO OTHOCUTCS
K KOHCTPYKLMSIM nepekpbiTuii. B 3TOM criyyae MakcuManbHbl pasmep npoxoaku HeobxoauMo onpeaensiTb
no pesynbTartaM UCMbITAHWIA MYCTOV NPOXOAKU.

H.5.3 Nopxopn Ha ocHOBE KPUTUYECKOW TPYObI (kabens)

3T0T NoAXo4 NO3BOMNSAET 3aKa34MKy UCTbITAHUA CYLLECTBEHHO YMEHBLIMTL KONMHeCcTBO 06pa3uoB, Heob-
XOOUMBIX ANl OXBaTa Xeraemol obnact npuMeHeHusi, ocobeHHo B cry4asX, korga TpebyeTca oxBaTuUTb
LUMPOKUIA Anana3oH KOMMYHUKaLMIA, a Takke ocobble Crlydaun, Hanpumep HaKnoHHble TPYGbl UNK NPOXOAKK
ONs CMeLLaHHBIX NPOXoJ0B.

H.6 YkazaHusa no KpuTepuaM ONA UCNbITAHUN

W3-3a HEPOBHOM reoMEeTPUM CCTEMBI, CoaepXKaLLieil NPOXOAHbIE KOMMYHUKALMK, CPeaHsAsA Temnepartypa
CTOPOHBI, HE MOABEP)KEHHON OrHEBOMY BO3/IEVCTBMIO, HE SIBNSIETCA OCTOBEPHBLIM NOKa3aTeriem st OLIeHKM
U30NSILIMKA.

H.7 Yka3aHus no AeACTBUTENLHOCTU Pe3yNnbLTaToB UCNbITaHUi (06nacTL NpMMeHeHus)

H.7.1 N'mbkune cTeHOBbIE KOHCTPYKLIMM

MpeanonaraeTcs, 4YTO U30NsLUA B CTEHe ycunvBaeT nofadvy Tenna B NpoxoAKy U No3ToMy COOTBETCT-
BYeT XyAleMy cryyalo. M3-3a onopHoro AeiiCTBUs1, KOTOpOE MOXET OKa3biBaTb M30MNsILMA Ha Kpasi MPOXOAKM,
npu pasMeLLeHuM NpoXoAKU B APYMUX KOHCTPYKLUSIX TpebyeTcs Ucnonb3oBaTh anepTypHblil kapkac. YTo6bl
nabexarb Heo6XOOUMOCTU UCTILITLIBATL f1BE CTEHbl B Crly4yasx, koraa TpebyeTca ucnbitaTb npoxoaky Ges
anepTypHOro Kapkaca, B CTaHOapTHOW KOHGMIypauuu npegycmoTpeHa BO3MOXHOCTb yAaneHusi Usonauuu
BOKPYr NpoxoAku Ha rnybuHy 100 MM, 4Tobbl yCTpaHUTb BO3MOXXHOE OnopHoe AeictBue. Y1obbl rapaHTUpo-
BaTb, 4YTO OyzieT npoucxoauTs U3rMb CToek, Kak 3TO NpeanonaraeTca AnA XyAwero cryyas npy UCNonbL3oBa-
HWUM CTEH C U30MsILMei, CTOMKM [OMKHbI OCTaBaTLCH U30NMUPOBAHHLIMU NO BCEI ANUMHE JaXe B CydvasX, KO-
rAa B UCrnbiTatenbHy0 KOHCTPYKLUIO BKMNIOYAETCsl HECKOMbKO NPOXOAO0K.

H.7.2 Kabenu

Pa3spyweHue ogHoro kabens u3 rpynnbl (COrmacHo craHpapTHoM koHdurypauum u tabnuue A.1) o3Ha-
YyaeT oTKa3 Bcell rpynnbl, Tak Kak npu Bbibope kabeneit ana o6pasoBaHUA rPynnbl yYUTHIBANMCH HE TONLKO
pa3smep, HO U Apyrve BAuvsiowue napaMeTpbl. B cnyyae paspyweHusa ogHoro kabens yxe Henb3s cyutaThb,
YTO BCE BRMAIOLME NapaMeTpbl MOTYT ObiTb OXBayeHbl pe3yfbTatamu UCTIbITaHWIA.

Ecnu, ncxopsa us cBoitcTB kabeneit, NpUMeHSAeMbIX Ha NPaKTUKe, €CTb OCHOBAHUA CYMUTaTb, YTO Xapak-
Tepuctuku kabenei GyayT xyxe, yeM BblOpaHHble Ans cTaHQapTHOW KOHdUrypauuu, To MoxeTt notpebo-
BaTbCA NpoBeaeHue AONONMHUTENbHbIX UCNbITAHWNA.
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H.7.3 NnacTmaccoBbie TPyObLI

MpaBuna, npuseaeHHble B E.2.7.4, ocHOBaHbI Ha nepeyHe TpyGHbIX MaTepuanos, ANsi KOTOPbIX AEACT-
BUTENbHbI pe3ynbTaThbl UCMNbITaHWR, NornyyeHHble Ha HennactuduumposaHHom MNBX (PVC-U) u nonuatunexe
Bbicokoi nrnoTHocTU (PE-HD); atu matepuanbl npumeHsiiotcs B MepMaHuy B kauectBe 6a30Bbix. BkrioveHb!
TONbKO TPYObl, M3rOTOBNEHHbIe B COOTBETCTBUM CO cTaHfapTamu EN, 3kBMBaneHTHbIMU yka3aHHbIM B ne-
peuHe ctaHgaptam DIN. Tak kak He ansa Bcex craHaapToB DIN umeloTcs akBuBaneHTHble ctaHgapTbl EN w
TaK KaK BCe KOMMO3UTHble TpyObl ONMCLIBAIOTCA Yepe3 AOKYMEHTbI, MPUHATbIE HAa HaLUOHaNbHOM YpOBHe,
nepeyeHb MaTepuarnos, NpMBeAeHHbLIA B AaHHOM cTaHAapTe, KpailHe orpaHuMYeH Mo CPaBHEHUIO C TEM, YTO
nNpUMEHNAETCA ceitvac B NepmaHum Ha npakTuke. o Mepe HaKOMMEeHUs! OMnbiTa UCTbITAHUA 3TOT NepeYeHb
Gyzer pacluMpATLCS.

H.7.4 Paamep npoxoaxu
Cm. H.52.

H.8 YkazaHus no ochopMneHuio NpoToKona ucnbiTaHum

Puck pacnpocTpaHeHus orHs 3aBUCUT OT UCToNb3yeMoro Matepuana Tpy6. [na metannuyeckux Tpy6
(Menb, NaTyHb, cTanb, anoMUHUIA) peLualoLWUMK SIBMISIIOTCA Takue acrnekTbl, Kak Tennonepegava, nedopma-
LS, TeMnepatypa nnaeneHus. [na MuHepanbHbIX Matepuarnos (CTEKro, AUCNepCHO-apMUPOBaHHbIA 6eToH
U T. O.) BaXKHa CTabMNBbHOCTL MPY NOBBILLEHHBIX TeMNeparypax, a Ars NnacTMace — XapakTepucTuku nnas-
nNeHus U pacrnpocTpaHeHne NnameHu.

W3 onucaHuii 3TUX XapaKTEPUCTUK, BKMIOYEHHbIX B MPOTOKOIbI UCNbLITAHMIA, MOTYT ONpeaensThcs orpa-
HUYeHUs1 Ha 06nacTb NPUMEHEHUs! pesynbTaToB UCTbITaHUIA, HanpUMep B OTHOLLEHUM MaTepUarnos, UCMOMb-
3yeMbIX Ons KOMMyHUKaLWA, UMW B OTHOLUEHUW NPUFOAHOCTU YNNOTHUTENLHOW CUCTEMb! ANs NPUMEHEeHUs
MO KOHKPETHOMY Ha3Ha4YeHWI0, HanpUMep NOBEASHWE BCMYYMBAIOLWMXCA MaTepMarnos B CNeAyIOLMX YCIOBUsIX:

1) Npu TeMnepaTypax, NMOHWKEHHbLIX MO CPaBHEHUIO CO CTaHAAPTHLIMU TemriepaTypaMu Afs COOTBETCT-
BYHOLLIErO BPeMeHMU;

2) Npu BO3AEACTBAN CO CTOPOHLI TpYG € ropsiyei Boaoi;

3) npu BO34€ACTBUM pa3nnYHLIX ra3os U T. 4.
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Mpumep 1
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Mpumep 2
1
InuHa akTuBHOro KomnoHeHta 30 MM ——»j«+——/INIMHA aKTUBHOIO KOMMOHEHTa 60 MM
®—
Py ®
—ty
T T T T T T T T T T T T h"
0 20 40 60 80 100 120 140 180 180 200 220 240 280

AuameTp TpyOLI, MM

C} — pa3mMepbl, obsizarenbHble AMsl BKITIOYEHUS! B UCMbITAHWE B KA4YeCTBE MakCUMaribHOW U MUHUMAIbHON TONLK-

Hbl CTEHKW;

O_ pa3Mepbl, BKIMHOYEHUE KOTOPbIX B UCMbITAHUE Heobs3aTenbHo;
*—=& _— nNpoeKTHas rpynna

PucyHok H.3 — Npumepbl BbiIGopa pa3MepoB YCTPOMUCTB 3aKpbITUA TPYO ANA UCNbITaHUMA
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CTb EN 1366-3-2009

YK 699.814.6:620.1(083.74)(476) MKC 13.220.20 Kr o3 IDT
KnioueBble crioBa: NpoxXoKu

Mpeaucnosue
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1 Scope

This Part of EN 1366 specifies a method of test and criteria for the evaluation (including field of
application rules) of the ability of a penetration seal to maintain the fire resistance of a separating
element at the position at which it has been penetrated by a service. Penetration seals used to seal
gaps around chimneys, air ventilation systems, fire rated ventilation ducts, fire rated service ducts,
shafts and smoke extraction ducts are excluded from this standard except for mixed penetration
seals. The fire resistance of those services itself cannot be assessed with the methods described in
this standard.

Supporting constructions are used in this standard to represent separating elements such as walls or
floors. These simulate the interaction hetween the test specimen and the separating element into
which the sealing system is to be installed in practice.

This European Standard is used in conjunction with EN 1363-1.

The purpose of this test described in this standard is to assess:

a) the effect of such penetrations on the integrity and insulation performance of the separating
element concerned,

b) the integrity and insulation performance of the penetration seal;

¢) the insulation performance of the penetrating service or services, and where necessary, the
integrity failure of a service.

No information can be implied by the test concerning the influence of the inclusion of such
penetrations and sealing systems on the loadbearing capacity of the separating element.

It is not the intention of this test to provide quantitative information on the rate of leakage of smoke
and/or hot gases or on the transmission or generation of fumes. Such phenomena are only to be
noted in describing the general behaviour of test specimens during the test.

This test is not intended to supply any information on the ability of the penetration seal to withstand
stress caused by movements or displacements of the penetrating services.

The risk of spread of fire downwards caused by burning material, which drips through a pipe
downwards to floors below, cannot be assessed with this test.

Explanatory notes to this test method are given in Annex H.

All dimensions given without tolerances are nominal ones unless otherwise stated.

2 Normative references

The fallowing referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 520, Gypsum plasterboards — Definitions. requirements and test methods

EN 1329-1, Plastics piping systems for soil and waste discharge (low and high temperature) within the
building structure — Unplasticized poly(vinyl chioride} (PVC-U)} — Part 1: Specifications for pipes.
fittings and the system

EN 1363-1:1999, Fire resistance lesis — Part 1: General requirementis



CTB EN 1366-3-2009

EN 1363-2, Fire resistance lests — Part 2: Alternative and additional procedures

EN 1452-1, Plastics piping systems for water supply — Unplasticized poly(vimyl chioride) (PVC-U)} —
Part 1: General

EN 1453-1, Plastics piping systems with structured wall-pipes for soil and waste discharge (low and
high temperature} inside buildings — Unplasticized poly(vinyl chloride} (PVC-U) — Part 1:
Specifications for pipes and the system

EN 1455-1, Plastics piping systems for soil and waste discharge (low and high temperature} within the
building structure — Acrylonitrile-butadiene-styrene (ABS} — Part 1. Requirements for pipes. fittings
and the system

EN 1519-1, Plastics piping systemns for soil and wasle discharge (low and high lemperature} within the
building structure — Polyethylene (PE) — Part 1: Specifications for pipes. fittings and the system

EN 1565-1, Plastics piping systems with structured-wall pipes for soil and waste discharge (low and
high temperature} inside buildings — Styrene copolymer blends (SAN+PVC} — Part 1: Specifications
for pipes. fitltings and the system

EN 1566-1, Plastics piping systems for soil and waste discharge (low and high temperature} within the
building structure — Chlorinated poly{vinyl chloride) (PVC-C} — Part 1: Specifications for pipes. fittings
and the system

EN 1992-1-2, Eurocode 2 — Design of concrete siructures — FPart 1-2: General rules — Structural fire
design

EN 1996-1-2, Eurocode 6 — Design of masonry structures — Part 1-2: General rules — Structural fire
design

EN 10305-4, Steel tubes for precision applications — Technical delivery conditions — Part 4: Seamless
coid drawn tubes for hydraulic and pneumatic power systems

EN 10305-8, Steel tubes for precision applications — Technical delivery canditions — Part 6: Welded
coid drawn tubes for hydraulic and pneumatic power systems

EN 12201-2, Flastics piping sysiems for water supply — Polyethylene (FE) - Part 2: Pipes
EN 12449, Copper and copper alloys — Seamless, round tubes for general purposes

EN 12666-1, Plastics piping systems for non-pressure underground drainage and sewerage —
Polysthylene (PE) — Part 1: Specifications for pipes, fittings and the sysitem

EN 13501-1, Fire classification of construction products and building elements — Part 1: Classification
using test data from reaction lo fire tests

EN 13501-2, Fire classification of construction products and building elements — Part 2: Classification
using data from fire resislance tests, excluding ventilation services

EN 13600, Copper and copper alloys — Seamless capper tubes for electrical purposes
EN 1SO 13943:2000, Fire safety — Vocabulary (ISO 13943:2000)

EN 61386-21, Conduit systems for cable management - Part 21: Particular requirements - Rigid
conduit systems (IEC 61386-21.2002)

HD 213, Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V —
Part 3: Non-sheathed cables for fixed wiring (IEC 60227-3:1393, modified}
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HD 22.4, Cables of rated voltages up to and including 450/750V and having crosslinked insulation —
Part 4: Cords and flexible cables

HD 803.3, Distribution cables of rated voitage 0.6/1 kV — Part 3: PVC insulated cables — unarmoured

HD 604.5, 0.6/1 kV power cables with special fire performance for use in power slalions —
Part 5: Cabies with copper or aluminium conductors with or without metallic covering or screen

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 1363-1:1999 and
EN ISO 13943:2000 and the following apply.

31

blank penetration seal

aperture in the separating element which is sealed or closed by the specified seal without
incarporation of penetrating services

3.2

cable box

housing with intumescent inlays that forms a channel which is normally fitted with a device to prevent
the passage of cold smaoke

3.3
combination frame
two or several single frames joined together to one unit

3.4
conduit
metal or plastic casing designed to accommodate cables

NOTE Normally a conduit is circular or oval in section. See also trurnking.

35

flexible construction

horizontal or vertical supporting construction consisting of studs or joists, including linings and optional
insulation

3.6
modular system
pre-sized frame into which are installed elastomeric insert blocks, compressed around the service

3.7
non-sheathed cable (wire}
normally a single core cable with only one layer of cavering

3.8
penetration
aperture in a separating element for the passage of one or more services

3.9

penetration seal

system used to maintain the fire resistance of a separating element at the position where services
pass through or where there is provision for services to pass through a separating element
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3.10

penetration seal - large

penetration seal large enough to accommodate the standard configuration according to Figures A.1 or
A3B

3.1

penetration seal - small

penetration seal of an area of max 0,07 m?, i.e. up to 300 mm diameter or eguivalent rectangular up to
a length to width ratio of 2,5:1

312
pipe closure device
reactive device in varying sizes, to seal pipe penetrations including associated pipe insulation

313
pipe insulation
Table 1 shows the terms used throughout the document for the various purposes of pipe insulation

314
service
system such as a cable, conduit, pipe (with or without insulation) or trunking

3.15

service support construction

mechanical support pravided in the form of clips, ties, hangers, ladder racks or trays, or any device
designed to carry the load of the penetrating services

3.16

sheathed cable

single or multi-core cable with individual covering of the cores and an additional protective covering of
the assembly

3.17

single frame

square or rectangular frame, with predefined dimensions in different sizes, to accommodate a
modular penetration seal (see Figure 1)

3.18
{single} module
single block, available in different sizes, to be used inside a single frame (opening)

NOTE Adapted to seal around penetrating services in different sizes and shapes or as blanks (see
Figure 1).

3.19

single opening

area of the modular system within a single frame or within each single frame of a combination frame
which is available for the modules (see Figure 1)
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Table 1 — Definition of pipe insulation {3.13}

Suslained Interrupied
Continued %
SEEEIERRKK KRR NADDANNNSDSD DN
_ 6
% AR
5 Ahﬂla
gl Tavaravd
Case CS Case CI
Local
..... 7 3

Case LS Case LI
NOTE Depending on the reaction to fire classification of the insulation, the insulation may be the penetration seal / be part of the
penetration seal or additional sealing means {which are not shown in the figures) may be necessary. For further explanation see Annex
H.
Key
Z Building element
D Pipe
—
% Thermal/acoustic/other pipe insulation
2] Insulation acting as penetration seal or forming part of the penetration seal
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3.20
standard supporting construction
form of construction of known fire resistance used to support the penetration seal being evaluated

321

test specimen

assembly for test consisting of the penetrating service or services and the penetration seal, materials
or devices, together with any service supporting construction, designed to maintain the integrity and
insulation performance of the separating element for the duration of the fire test

3.22

trunking

metal or plastic casing designed to accommodate cables

NOTE Normally trunking is square or rectangular in section. See also conduit.
3.23

waveguide

circular, elliptical or rectangular metal tube or pipe or a coaxial assembly of tubes/pipes through which
electromagnetic waves are propagated in microwave and radio wave frequency communications

4 Test equipment

See EN 1363-1, and if applicable EN 1363-2.

5 Test conditions

5.1 Heating conditions

The heating conditions and the furnace atmosphere shall conform to those given in EN 1363-1 or, if
applicable, EN 1363-2.

5.2 Pressure conditions

5.2.1 Pressure conditions including tolerances shall be as given in EN 1363-1 subject to the
following:

5.2.2 A minimum pressure of 20 Pa shall be maintained at the top of the uppermost penetration
seal in a vertical supporting construction. Services shall only be included in the zone where the
positive pressure exceeds 10 Pa (a minimum pressure of 10 Pa shall be maintained at the lowest
point of the lowest service, see Figure 2).

NOTE A pressure of 10 Pa is expected to be maintained ca. 1200 mm below the plane where a pressure of
20 Pa is maintained according to the pressure gradient given in EN 1363-1.

5.2.3 In case of a blank penefration seal in a vertical supporting construction a minimum pressure
of 20 Pa shall be maintained at the top of the seal.

5.2.4 For horizontal supporting constructions a nominal pressure of 20 Pa shall be maintained in
the horizontal plane (100 = 10) mm below the underside of the supporting construction.
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6 Test specimen

6.1 Size and distances

A penetration and the accompanying penetration seal shall be as in practice. In order to avoid
houndary effects, the distance between the perimeter of the penetration seal and the internal surfaces
of the furnace shall be not less than 200 mm at any point.

In cases where several test specimens are included in a single test construction, the minimum
distance between adjacent penetration seals shall be not less than 200 mm unless it is the intention to
demonstrate that a smaller distance does not have a negative effect on fire performance. Each

penetration seal shall be the subject of a separate evaluation, provided the standard test conditions
are maintained throughout the test with respect to the penetration being evaluated.

6.2 Number
See EN 1363-1.
For horizontal separating elements only one test specimen is required with fire exposure from the

underside. Where a penetration seal is intended for use hoth in floors and walls, the systems shall he
tested both vertically and harizontally.

6.3 Design

6.3.1 General
The test spacimen shall be either:

a) fully representative of the service and penetration seal used in practice, including any special
features which are unique to that installation or

b) a standard configuration which is deemed to cover a wide range of practical applications.
For standard configurations or advice for designing the specimen/test setup see the following:
1) Supporting construction: 7.2.2,;

2) Large cable penetration seals: Annex A;

3) Small penetration seals: Annex B;

4) Modular systems and cable boxes: Annex C;

5) Bus bars: Annex D;

6) Pipe penetration seals: Annex E;

7) Mixed penetration seals: Annex F;

8) Critical pipe/cable approach: Annex G.

6.3.2 Penetrating services

For the purpose of this standard the following grouping applies:
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a) Pipes and conduits of class A1 according to EN 13501-1 with a melting or decomposition point
greater than 1000°C (e.g. steel, cast iron, copper and copper allays, nickel alloys) either insulated
or non-insulated, hereafter referred to as "metal pipes". Included in this group are the above
pipes with a caating provided the overall classification is minimum A2 according to EN 13501-1.

b} Trunking of class A1 according to EN 13501-1 with a melting ar decomposition point greater
than 1000°C (e.g. steel, cast iron, copper and copper alloys, nickel alloys) either insulated or non-
insulated, hereafter referred to as "metal trunking". Included in this group are the above trunkings
with a coating provided the overall classification is minimum A2 according to EN 13501-1.

c) Pipes, trunking and conduits of class A1 or A2 according to EN 13501-1 with a melting or
decompasition point equal to or less than 1000°C (e.g. lead, aluminium and aluminium alloys)
and/or the risk of fracture (glass, fibre cement) either insulated or non-insulated.

d) Pipes not classified to A1 or A2 according to EN 13501-1 (e.g. made from thermoplastic or
thermosetting material) including non-homogeneous materials (e.g. glass fibre reinforced plastic
pipes or layered pipes), either insulated or non-insulated, hereafter referred to as "plastic pipes".

e) Trunking and conduits not classified to A1 or A2 according to EN 13501-1 (e.g. made from

thermoplastic or thermosetting material) including non-homogeneous materials, either insulated
or non-insulated, hereafter referred to as “plastic trunkings" and "plastic conduits".

6.3.3 Support conditions for penetrating services

6.3.3.1  General

The support conditions for the service(s) shall be chosen from the following:

a) without support;

b) standard service support construction (see Figures A.2, A.3A, A3B, A4,A5, A6, A8 and E.10);
c) full-scale representation as in practice. A load may be applied to simulate practical conditions.

In each condition the method of support (if any) shall be fully described in the test report.

6.3.3.2 Standard service support construction

The standard support construction for cables shall comprise of steel H-studs, steel brackets, steel rod,
steel ladders and trays as shown in Figure A.2, A4 and A.6 for vertical test specimens, of steel
angles, steel channels and steel ladders as shown in Figure A3A, A3B and A5 for horizontal
specimens. A single or a pair of horizontal supports (20 mm steel rod) may be used on each face.

Alternative constructions for the H-studs, steel hrackets, steel angels and steel channels may be used
(see Figure A.8 for cable supports and Figure E.10 for pipe supports).

When installing a steel ladder, positioning of a rung within the penetration seal should be avoided.

Alternative materials for cable laddersitrays, e.g. plastic, aluminium, steel with organic coatings
resulting in an overall class of B to E according to EN 13501-1, shall be tested in addition to the
standard ladders/trays as defined in Annex A with the cables from cable tray 1 as shown in
Figure A.1.

The standard support for pipes shall consist of a strut / channel system with e.g. a steel band or pipe
rings either standing on or hanging from the channel (see Figure E.10) to prevent movement in the
plane of the supporting construction and perpendicular to the supporting construction.
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In the case of flexible floor constructions the service support construction shall be independent of the
supporting construction to allow differential movement of the services relative to the supporting
construction.

6.3.4 Pipe end configuration

When pipes are to be tested, the pipe end configurations shall be chosen from Table 2 depending on
the nature of the pipe material and the required field of application.

Table 2 — Pipe end configuration

Test Pipe end configuration
condition
Inside the furnace Outside the furnace
wu Uncapped Uncapped
cu Capped Uncapped
uc Uncapped Capped
c/C Capped Capped

Capping of pipes shall be carried out by closing the pipe end by inserting an appropriate mineral wool
disc into the end of the pipe, fixed in place with an appropriate adhesive (e.g. sodium silicate
adhesive). For further explanation see Annex H. In cases where vertical pipes are tested, the mineral
woal shall be fixed additionally by mechanical means. For “metal pipes” the pipe may be capped by
fixing a disc or cap (with a melting or decomposition point equal or greater than that of the pipe) onto
the end of the pipe. For “plastic pipes”, "plastic conduits” and “plastic trunkings” the pipe may be
capped using a plastic cap.

Where a flue gas recovery system is intended to be used the following rules shall be obeyed:

1) Maximum 4 pipes of a comparable diameter, i.e. mean value x 20% (for further explanation see
H.4.2.3), at the same horizontal level shall be connected to one recovery pipe made from a
metallic folded spiral-seam tube of 100 mm diameter. Appropriate bushings shall be used to
connect the pipes to the recavery pipe,

2) The length of the recovery pipe outside the furnace shall be 1,5 + 0,1 m (for further explanation
see H.4.2.3).

For relation between the use of a flue gas recovery system and the pipe end configuration see
Annex E.

6.3.5 Cable end cenfiguration

The heated ends of cables shall he left uncapped. Cables projecting from the unheated face of the
supporting construction shall be capped using an appropriate method, e.g. acrylic sealants, to prevent
hot gases escaping.

6.3.6 Blank penetration seal

If a hlank penetration seal is to be evaluated, this shall be incorporated into the supporting
construction. To gain the maximum field of application the largest envisaged penetration seal shall be
tested.
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6.3.7 Subsequent addition/removal of services

If it is the intention of the test to represent the effect of adding extra services or altering the number
and/or type of service running through the seal subsequent to installation, then the following
pracedure shall be followed.

After installation of the penetration seal inta the appropriate supporting construction, the penetration
seal shall be allowed to cure according to the manufacturer's installation instructions. After this period
any required modifications shall be made ta the service(s) and the penetration seal as required to be
evaluated and the test construction shall be conditioned in accordance with Clause 8.

Any procedures involved in the addition or removal of services shall be fully described in the test
report.

6.4 Construction

The test specimen shall be constructed as described in EN 1363-1.

6.5 \Verification

Verification of the test specimen(s) shall be carried out as described in EN 1363-1.

7 Installation of test specimen

7.1 General
The test specimen(s) shall be installed, as far as possible, in a manner representative of their use in

practice. Care shall be taken 1o avoid any artificial suppart which could be provided to the service e.g.
if it sags during the test.

7.2 Supporting construction

7.21 General

The supporting construction may be either one of the standard constructions listed in 7.2.2 or a
specific construction. In the latter case, however, the field of direct application is limited (see 13.2).

7.2.2 Standard supporting constructions
7.2.21  Wall constructions

7.2.21.1 Rigid wall constructions
The standard supporting constructions for rigid wall separating elements shall be made of aerated
concrete slabs, lightweight concrete or high density concrete and a thickness appropriate to the

required fire resistance classification according to the tables given in EN 1992-1-2 for lightweight
concrete and high density concrete and EN 1996-1-2 for autoclaved aerated concrete.

7.2.21.2 Flexible wall constructions

The standard supporting construction shall be in accordance with the provisions given in EN 1363-1,
subject to the following:

1) The size of the supporting construction shall be minimum 3 m in height and minimum 1,20 m in
width. The flexible wall shall contain minimum 1 vertical joint between the boards;

10
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2) The wall shall be restrained only on the top and bottom edge;
3) The number and thickness of the gypsum board(s) shall be as given in Table 3;

4) A construction including insulation shall be used. The insulation material shall be mineral wool
with a classification of A1 or A2 according to EN 13501-1. The density of the insulation shall he
45 + 15 kgfm3 for a desired fire resistance up to and including 60 min and 100 £ 15 kg/m3 for a
fire resistance of mare than 60 min. The thickness shall be such that the remaining gap between
the board and the insulation is maximum 15 mm,

5) Demonstration of performance of a penetration seal that does not require an aperture framing
may be shown by using an insulated flexible wall construction where the insulation is removed to
a depth of 100 mm around the seal provided a minimum of 100 mm of insulation is left along the
studs;

6) Steel studs of varying widths may be used to fit the flexible wall constructions defined in Table 3;

7) Provisions shall be made to ensure that the H-studs shown in Figure A.6 do not restrain
movement of the flexible wall construction during the fire resistance test. A distance of 100 mm is
considered to be appropriate. The fixing on the lower end shall be slotted to allow elongation and
to avoid distartion;

8) Where the test sponsor's penetration seal sysiem requires the cavity of the supporting wall
around the penetration to be capped, this should be accomplished in accordance with the test
sponsor's specification. The test result obtained is then only valid when used in conjunction with
this capping detail.

Table 3 — Standard flexible wall constructions

Nominal n_1inimum Thickness of gypsum Number of Indicative fire
overall thickness® board EN 520 Type F layers each side resis'gance
mm mm min
69 -75 12,5 1 30
94 - 100 12,5 2 60
94 - 100 12,5 2 90
122 - 130 15 2 120
# The values given consider the different stud widths available within the European construction market.

7.2.2.2 Floor constructions

7.2.2.21 Rigid floor construction

The standard supporting constructians for rigid floor separating elements shall be made of aerated
concrete slabs, lightweight concrete or high density concrete and a thickness appropriate to the
required fire resistance classification according to the tables given in EN 1992-1-2 for lightweight
concrete and high density concrete and EN 1996-1-2 for autoclaved aerated concrete.

7.2.2.2.2 Flexible floors

In the case of flexible floors, e.g. steel joisted floors, the minimum size of the supporting construction
shall be at least 4 m in span and 2 m in width. In the case of timber joist floors the minimum size of
the supporting construction shall be at least 3 m in span and 2 m in width.

11
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7.3 Installation of service(s)

The service(s) shall be installed so that it projects a minimum of 500 mm on each side of the
supporting construction, of which at least 150 mm shall extend beyond the extremities of the
penetration seal. In the case of C8 and CI pipe insulation (according to 3.13) the insulation shall
extend to the end of the pipe.

Any coating, wrapping or other protection to the services (for instance the insulation of case LS and LI
according to 3.13) shall be considered part of the penetration seal.

In the case of metallic services and metallic service supports that penetrate the seal the length of the
unprotected part of the service/service support on the unexposed face shall not he greater than
500 mm.

In the case of plastic pipes the length of pipe on the unexposed side may be extended to allow for
collection of the effluent gases.

7.4 Installation of penetration seal

The penetration seal shall be installed in accordance with the manufacturer's instructions.

7.5 DMultiple penetration seals in one test specimen
When more than one penetration seal is incorporated into a single supporting construction in

accordance with the requirements of Clause 6, care shall be taken to ensure that there is no
interaction between different penetration seals.

8 Conditioning

The test construction shall be conditioned in accordance with EN 1363-1.

9 Application of instrumentation
9.1 Thermocouples

9.1.1 Furnace thermoccuples {plate thermometers)

Plate thermometers shall be provided in accordance with EN 1363-1. There shall be at least one for
every 1,5 m? of the exposed surface area of the test construction, subject to a minimum of 4. In
vertical supporting constructions, the plate thermometers shall be orientated so that side ‘A’ faces
towards the back wall of the furnace. In horizontal supporting constructions, the plate thermometers
shall be orientated so that side 'A' faces the floor of the furnace.

No part of the plate thermometer shall be closer than 100 mm to any part of the seal, a penetrating
service or any part of the furace at the start of the test.

9.1.2 Unexposed face thermoccuples

91.21 General

Unexposed surface temperature measurements shall be made using thermocouples in accordance
with EN 1363-1 subject to the following:

The insulating pad shall be made from a silicate fibre based material (‘mineral fibre paper”) with an
overall thickness of 2 mm. The nominal density shall range from 130 kglm3 to 200 kg/m3, the

12
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classification temperature shall he > 1000°C and the loss on ignition < 12 %. The thermal conductivity
at 200°C shall be between 0,050 W/(mK) and 0,065 W/(mK). For further information see H.5.1.

In the case of non-planar surfaces the disc and/or pad shall be deformed to follow the surface profile.
If there is difficulty in fixing the standard pad, the size of the pad may be reduced on two sides subject
to cavering the disc.

Thermocouples shall be provided in the following locations (see Figures 3 and 4):

9.1.2.2 Position A

On the surface of the service protruding from the unexposed face 26 mm from the point where the
service emerges from the penetration seal and any applied insulation or coating (see Figure 4). At this
location, a measurement shall be made on each different type and/or size of penetrating service
included in the penetration. On each selected service one thermocouple as described above shall be
provided per 500 mm perimeter of the service. See Figure 4 for the positions of the thermocouples if
the penetration seal is a surface mounted device on the unexposed face.

In the case of tightly bunched or grouped services, the grouped assembly shall be treated as a single
service. Thermocouples at the specified positions shall be evenly distributed around the perimeter of
the service. If the service passes through a penetration seal in a vertical supporting construction, one
of these thermocouples shall be attached to the uppermost surface of the service.

In the case of a penetration seal in a vertical supporting construction, when similar services are

included in the penetration, the service nearest the top of the penetration shall be chosen for
temperature measurement.

91.2.3 Position B
On the surface of the penetration seal at the following locations (see Figure 3):

1) If possible, 25 mm from each type of penetrating service (or group of services) with a minimum of
one thermocouple provided for each 500 mm perimeter of the service;

2) If appropriate, equidistant from the perimeter of the service to the edge of the penetration where
this distance is a maximum or, in the case where there is more than one penetrating service, at
the nominal mid-position of what in the judgement of the laboratory is the largest uninterrupted
area of the penetration seal,

3) In the case of penetration seals in a vertical supporting construction on the surface of the
penetration seal at a distance of 25 mm from the top edge adjacent to the position E
thermocouples;

4) Inthe case of a blank seal in the centre and at two of the quarter points (see Figure 3).

91.24 Position C

At the mid-point of the top member of any supporting frame at the periphery of the penetration on the
unexposed surface (see Figure 3). In the case of a penetration seal in a vertical supporting
construction this measurement shall be made at the top of the penetration.

91.2.5 Position D

On the surface of each ladder, tray or any service supporting construction that passes through the
penetration seal, at a distance of 25 mm from the point of emergence from the penetration seal (see
Figure 3).
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9.1.2.6 Position E

On the surface of the supporting construction 25 mm from the top edge of the penetration with a
minimum of one thermocouple per penetration (see Figure 3 far example).

91.2.7 Position F

If, in the opinion of the laboratory, potential weak spots can be identified, additional fixed
thermocouples shall be attached at those points.

9.1.3 Roving thermocouple
The information obtained on unexposed face surface temperatures shall be supplemented by
additional data derived from measurements obtained using a roving thermocouple as specified in

EN 1363-1, applied to identify any local "hot spots" or where temperatures measured by the fixed
thermocouples are not reliable.

9.2 Integrity measurement
In addition to the cotton pads specified in EN 1363-1, additional cotton pads shall be provided with a
reduced size of 30 mm x 30 mm x 20 mm. An additional wire frame holder as described in EN 1363-1

modified to accommodate the smaller cotton pad shall also be provided. This modified holder shall still
maintain the 30 mm clearance required from adjacent surfaces.

9.3 Pressure

Install pressure measuring devices in the furnace in accordance with EN 1363-1.

10 Test procedure

10.1 General

The test shall be carried out using the equipment and procedures in accordance with EN 1363-1, and
if appropriate EN 1363-2, modified if necessary as described in this standard.

NOTE If the critical pipe/cable approach is to be used then a minimum of 5 additional minutes should be
added to the test duration above the required classification period (see Annex G).

10.2 Integrity
Where difficulties arise in attempting to use the cotton pad for the assessment of loss of integrity in

accordance with EN 1363-1 because the penetration carries a high density of services, the reduced
size cotton pad specified in 9.2 shall be used.

10.3 Other observations
Observations as described in EN 1363-1:1999 clause 10.4.7 shall be recorded.

The test specimen in the furnace shall be monitored for the occurrence of artificial support to a service
e.g. if it sags and is supported by the floor of the furnace or another test specimen.
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11 Performance criteria

11.1 Integrity
The criteria by which the integrity performance of the test specimen is judged are given in EN 1363-1.

The criteria are not applied to the uncapped pipe ends. Failure of any cable in a cable group as
defined in Table A.1 fails the whole group.

11.2 Insulation
The criteria by which the insulation performance of the test specimen is judged are given in

EN 1363-1 with the exception that the average temperature rise criterion is not used. Failure of any
cable in a cable group as defined in Table A.1 fails the whole group.

11.3 Multiple penetrations
Any failure with respect to a single service incorporated in a penetration seal shall constitute a failure
of that seal unless the field of application is restricted according to the field of application rules. If

several penetration seals are included in a single test construction, then the performance of each
penetration seal shall be judged separately subject to the constraints of 6.2.

12 Test report

In addition to the items required by EN 1363-1, the following shall also be included in the test report (if
applicable):

a) areference that the test was carried out in accordance with EN 1366-3;
b) identification of the services included in the test;

c) the actual and nominal dimensions of services included in the test except for services listed in
Tables A.1 and A.2;

d) fortests on pipes, a statement of the pipe end configuration according to Table 2;

e) fortests on cables, the dimensions of a, to as according to Annex A (see Figure A1),
f)  for "metal pipes” and “metal trunkings”, the dimensions a, to a; according to Annex E;
g) the maximum size of a blank penetration seal,

h) whether multiple penetrations have been tested in a single test construction;

i) the result of gap gauge measurements if appropriate;

j} any additional information as required in the annexes.

13 Field of direct application of test results

13.1 Orientation

Test results are only applicable to the orientation in which the penetration seals were tested, i.e. in a
wall or floor.
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13.2  Supporting construction

13.2.1 Rigid floor and wall constructions

Test results obtained with rigid standard supporting constructions may be applied to concrete or
masonry separating elements of a thickness and density equal to or greater than that of the
supporting construction used in the test. This rule does not apply to pipe closure devices positioned
within the supporting construction in case of higher thickness of the supporting construction unless the
length of the seal is increased by an equal amount and the distance from the surface of the supporting
construction remains the same on both sides.

13.2.2 Flexible wall constructions

13.2.2.1 Test results obtained with the standard flexible wall constructions according to 7.2.2.1.2
cover all flexible wall constructions of the same fire resistance classification provided:

1) the construction is classified in accordance with EN 13501-2;

2) the construction has an overall thickness not less than the minimum thickness of the range given
in Table 3 for the standard flexible wall used in the test. This rule does not apply to pipe closure
devices positioned within the supporting construction unless the length of the seal is increased by
an equal amount and the distance from the surface of the supporting construction remains the
same an both sides;

3) in the case of penetration seals installed within the wall and where a flexible wall with insulation
was used in the test an aperture framing shall be used in practice. The aperture frame and
aperture lining shall be made from studs and boards of the same specification as those used in
the wall in practice. The thickness of the aperture lining shall be minimum 12,5 mm. This rule
does not apply in the case where the insulation was removed around the penetration seal(s) (see
7.2.2.1.2),

4) the number of hoard layers and the overall board layer thickness is equal or greater than that
tested when no aperture framing is used;

5) flexible wall constructions with timber studs are constructed with at least the same number of
layers as given in Table 3, no part of the penetration seal is closer than 100 mm to a stud, the
cavity is closed between the penetration seal and the stud, and minimum 100 mm of insulation of
class A1 or A2 according to EN 13501-1 is provided within the cavity between the penetration
seal and the stud.

13.2.2.2 An aperture framing is considered as being part of the penetration seal. Tests without an
aperture framing cover applications with aperture framing but not vice versa.

13.2.2.3 The standard flexible wall construction does not cover sandwich panel constructions and
flexible walls where the lining does not cover the studs on both sides. Penetrations in such
constructions shall be tested on a case by case basis.

13.2.2.4 Test results obtained with flexible supporting walls may be applied to concrete or masonry
elements of an overall thickness equal to or greater than that of the element used in the tests. This
rule does not apply to pipe closure devices positioned within the supporting construction unless the

length of the seal is increased by an equal amount and the distance from the surface of the supporting
construction remains the same on hoth sides.

13.3 Services
13.3.1 The direct field of application rules apply to the nominal dimensions of services.

13.3.2 For the field of direct application for cable penetration seals including small conduits see A.3,
B.2,C.1.2and C.2.3.
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13.3.3 Forfield of direct application for bus bars see D.2.

13.3.4 For field of direct application for pipe penetration seals (including trunking / conduits) see
E.1.5,E.2.7 and E.3.

13.3.5 Forfield of direct application for mixed penetration seals see F.5.

13.4 Service support construction

13.4.1 The standard cable ladders/trays as defined in Annex A cover metal trays with a melting point
higher than the furnace temperature at the classification time, e.g. stainless steel, galvanised steel.
For all other ladders/trays (e.g. plastic, aluminium) separate evidence is necessary.

13.4.2 Steel ladders/trays with organic coatings are covered by the standard ladders/trays if their
overall classification is minimum A2 according to EN 13501-1.

13.4.3 The distance from the surface of the separating element to the nearest support position for
services shall be as tested or less.

13.5 Seal size and distances

13.5.1 The test results obtained using standard wall and floor configurations for penetration seals are
valid for any penetration seal size (in terms of linear dimensions) equal to or smaller than that tested,
provided the total amount of cross sections of the services (including insulation) does not exceed
60 % of the penetration area, the working clearances are not smaller than the minimum working
clearances (as defined in Annexes A, B, E and F) used in the test and a blank penetration seal of the
maximum seal size desired was tested in addition.

A blank penetration seal test may be omitted for mortar seals, seals made from rigid boards and
mineral wool boards of a density of minimum 150 kg/maand for single service penetration seals.

13.5.2 Forfloor constructions, results from tests with a penetration seal length of minimum 1 000 mm
apply to any length as long as the perimeter length to seal area ratio is not smaller than that of the
tested penetration seal.

13.5.3 The distance between a single service and the seal edge (annular space, e.g. a; according to
Figures B.7 and E.2) shall remain within the tested range.
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Key
1 Frame
2 Single modules
3 Single opening
Figure 1 — lllustration of the definition of single frame, single modules and single opening

Dimensions in millimetres
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1 Testwith a pressure of 20 Pa at the top of the specimen
2 Test with a pressure exceeding 20 Pa at the top of the specimen °

a

The pressure at the top will depend on the height of the specimen used for services (ca. 8,5 Pa per meter
according to EN 1363-1)

Figure 2 — Examples of location of test specimens in relation to pressure conditions
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Dimensions in millimetres
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Key
1 Thermocouple Position A on service (see also Figure 4)
2 Thermocouple Position B i) on seal
3 Thermocouple Position B ii) on seal
4 Thermocouple Position B iii} on seal
5 Thermocouple Position B iv) on a blank seal
6 Thermocouple Position C on frame
7 Thermocouple Position D on ladder
8 Thermocouple Position E on supporting construction
Thermocouple Position F at the discretion of the laboratory

Figure 3 — Typical thermocouple locations {see 9.1.2.1 to 9.1.2.7}
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Dimensions in millimetres
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2 Part of the penetration seal, e.g. a coating or an insulation
x  Thermocouple position

Figure 4 — Examples of location of unexposed face thermocouples on the services

20



CTB EN 1366-3-2009

Annex A
(normative)

Standard configuration for large cable penetration seals

A.1 Structure of specimens

A.1.1 Standard specimens of cahle penetration seals in walls and floors shall have a minimum
height of 800 mm and a minimum width of 600 mm unless the dimensions are smaller in practice. For
small penetration seals according to 3.11 see Annex B, for modular systems and cable boxes see
Annex C. For penetration seals smaller than 600 mm x 600 mm but larger than small seals according
to 3.11 the rules of Annex A apply except that the services may be distributed between 2 specimens.
Where cable trays or cable ladders are required to be included in penetration seals of such an
intermediate seal size by the test sponsor an un-perforated steel tray with a maximum steel thickness
of 1,5 mm shall be used to gain the maximum field of application as defined in A3.3. For suitable
steel grades see H4.3.2.

A.1.2 The arrangements for cable penetration seals for the standard configuration are shown in
Figures A.1 to A.3. When larger penetration seals are to be tested cable trays without cables are
included in addition, see Figures A4 and A.5. The dimensions given in Figures A4 and A5 are
examples only. The cable types given in Table A.1 shall be used. There are several configuration
options depending on the desired field of application:

1) “Small’: all cables from cable group 1 shall be included (small sheathed cables);

2) "Medium™: all cables from cable groups 1 and 2 shall be included (small and medium sheathed
cables);

3) “Large™ all cables from cable groups 1, 2 and 3 shall be included (small, medium and large
sheathed cables);

4) Optionally, a tied bundle made from F-cables (cable group 4 according to Table A.1), cable G1
and/or G2 (cable group 5 according to Table A.1) and/or conduits / tubes (service group 6
according to Table A.2) may be tested together with one of the standard configuration options
given above, either single or in combination, depending on the desired field of application. For
location in the standard configuration see Figures A.1 and A.3B.

Cables shown in Figures A.1 and A.3B but not necessary for the chosen standard configuration are
simply omitted leaving the configuration of the remaining cables and all cable trays unchanged.

A1.3 The cables shall be secured as indicated in Figures A.2 and A.3A. This shall be done before
installing the seal.

A.1.4 The cable supports (e.g. cable trays, ladders) may or may not pass through the penetration.
The statement on the condition selected shall be included in the report.

A.1.5 The number of cables specified in the standard configuration is significantly lower than those

which can be found in practice. To compensate for this, additional load with a tolerance of + 0,5 kg
shall be applied to the fire side of each cable support, calculated using the formula:
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. w
={1000 -1)x0,08x— A1
F={ )30, 500 (A1)

where

f is the load, in kg;

w is the width of service support construction, in mm;

! is the length of cable projecting into the furnace, in mm.

The loading shall be applied, by means of ballast, to these supports as shown in Figures A.2 and A 4.
When there are no cables present, 50 % of the calculated load shall also be applied to the unexposed
support as shown in Figure A4. On the exposed face the calculated weight shall be provided by
means of 2 rows of ballast weights.

An example for the ballast weights is given in Figure A 7.

This hallast shall be attached to the upper or underside of the service support on the position of the
20 mm steel rod.

A.1.6 Testis on seals for cable penetrations in a flexible supporting construction shall be carried out
in accordance with the principles described and illustrated in Figures A.1 together with A.6 (walls) and
A3A (floars).

A.1.7 In Figures A.1 and A.3B the dimensions a, to as; are not specified. These dimensions shall be
chosen by the test spansor.

A.1.8 Any tied bundle of cables (consisting of a number of parallel cables tightly packed and tied
firmly together) shall remain tied together when installed in the test construction.

A1.9 When cables are orientated vertically, they shall be fixed to stop the cables moving
downwards due to gravity. In order to prevent the cable core slipping out of its insulation during the
test it is recommended that a steel wire is secured to the core via a hole drilled through it. This wire in
turn is fixed solidly to the support construction (i.e. steel ladder or cable tray).

A.1.10 Service group 6 according to Table A.2:

Conduits shall have the following classification according to EN 61386-21.

a) Steel conduits: 4 4 X X (1 X X X X X X X). The wall thickness shall be between 1,0 mm and
1,6 mm.

b) Plasticconduits: 22 X 1 (1 XXX X X X X).

NOTE X = any class for this property may be chosen. The digits within the brackets are according to
EN 61386-1 not mandatory for marking the product. The fifth digit {first within the brackets) set to 1 specifies the
conduits as rigid ones. The classification system is outlined in H.4.1.3.

Where it is intended to simulate a continued conduit the rules given in 6.3.4 and 7.3 apply. Where it is
intended to simulate a conduit of restricted length the caonduit shall have a length so that it projects a
minimum of 150 mm on each side of the supporting construction and the sealing method as in
practice shall be used.

Conduits shall be tested without cable load.
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Steel tubes for pneumatic or hydraulic power systems shall be in conformance with the requirements
of EN 10305-4 or -6. Tubes with a wall thickness of 1,0 mm or 1,5 mm shall be used. Copper tubes
shall he in conformance with EN 12449 or EN 13600. The wall thickness shall be 0,5 mm. The tube
end may be capped inside the furnace.

A.2 Non-standard configuration

A.21 If the test is not conducted in accordance with A.1 each of the following shall be considered
and the test specimen designed accordingly:

1) the largest envisaged sealed cable penetration in walls and floors;
2) the seal with the smallest envisaged thickness;
3) the type of cables included in the test;

4) the greatest possible cable density (in relation to the overall cross section of the cables per
sealed penetration and in relation to the cross sections of the conductors per cable);

5) the cable supports, where appropriate;

A.2.2 The descriptions in A.2.1 also apply for penetrations thraugh which bus bars pass.

A.2.3 If the use of the penetration seal with waveguides is required, then all variants of these
devices as defined by the test sponsor shall be included in the test using pipe end configuration U/C.

However, within a range of sizes of the same type of waveguide results of tests may be interpolated
for diameters and wall thickness between those tested, based on the lowest result achieved.

A.3 Field of direct application

A.3.1 Cable type (construction characteristics)

A311 The configuration options "Small’, "Medium" and “Large” cover all cable types currently
and commonly used in building practice in Europe subject to the rules in A3.2, except tied bundles,
waveguides according to 3.23 and non-sheathed cables (wires). Optical fibre cables are covered.

A3.1.2 Test results achieved using cable group 5 according to Table A.1 are valid for all non-
sheathed cables (wires) subject to the rules in A.3.2.

A3.1.3 Test results achieved using a tied bundle made from F-cables accarding to Table A.1 are
valid for all tied bundles of cables subject to the rules in A.3.2.

A.3.2 Cable size

A3.21 Test results for the configuration option “Large” cover cables to a maximum diameter of
80 mm.
A3.22 Test results for the configuration option “Medium” cover cables to a maximum diameter of
50 mm.
A3.2.3 Test results for the configuration option “Small” cover cables to a maximum diameter of
21 mm.

A3.24 Results of a tied bundle made from F-cables are valid for tied bundles with a diameter of
less than or equal to the bundle tested made from cables of a diameter not greater than 21 mm.
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A3.25 Test results far cable G1 are valid for all non-sheathed cables with a diameter equal to or
less than 17 mm, test results for cable G2 are valid for all non-sheathed cables with a diameter equal
to or less than 24 mm.

A.3.3 Cable support

A.3.3.1 Resulls obtained from tests where the supports pass through the seal are applicable to
those situations where the support does not. The reverse of this situation does not apply.

A3.3.2 The test results obtained using standard configurations for cable penetration systems are

not valid for lidded cable trays/trunkings where the lid passes through the penetration seal (see also
E.3).

A.3.4 Service group 6 according to Table A.2

A.3.4.1 Test results achieved using service type H (conduit or tube) according to Table A.2 are
valid for all steel conduits and steel tubes up to a diameter of 16 mm.

A3.4.2 Test results for tubes made from copper cover tubes made from steel but not vice versa.

A3.4.3 Test results achieved using service type | according to Table A.2 are valid for all plastic
conduits and plastic tubes up to a diameter of 16 mm.

A3.4.4 For rules regarding the pipe end condition see E.1.5.5 for metal conduits or tubes and
E.2.7.3 for plastic conduits.
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Table A.1 — Cables for the standard configuration

Cahle Cable type Group Number of Dimensions Designation Standard Insulation / Diameter range Neminal
cables sheath material {mm) weight
(kg/km) ©
A1 small sheathed 1 10 5 mm x 1,5 mm?’ see Table A.3 HD 603.3 PVC /PVC® 14%° 300°
AZ small sheathed 1 10 5 mm x 1,5 mm® HO7RN-F 5G1,5 HD 22.4 EPR/PO° 11,2-14,4%° 186 ©
A3 small sheathed 1 10 5 mm x 1,5 mm? see Table A.3 HD 604.5 XLPE/EVA' 13%9(14,0M 230°
B small sheathed 1 2 1 mm x 95 mm? see Table A.3 HD 603.3 PVC /PVC?® 18-—21%! 1150 ©
C1 medium sheathed 2 1 4 mm x 95 mm? see Table A.3 HD 603.3 PVC/PVC"® 40 — 47 %' 5300 °
C2 medium sheathed 2 1 4 mm x 95 mm?* HO7RN-F 4G95 HD 22.4 EPR/PO° 48,4 —61>°® 5830 °
C3 medium sheathed 2 1 4 mm x 95 mm? see Table A.3 HD 604.5 XLPE/EVA' 42 *%(=455" 4050 °
D1 large sheathed 3 1 4 mm x 185 mm® see Table A.3 HD 603.3 PVC /PVC® 52 9900 °
D2 large sheathed 3 1 4 mm x 185 mm? HO7RN-F 4G 185 HD 22.4 EPR/PO® 64 — 80 **® 9700 °
D3 large sheathed 3 1 4 mm X 185 mm> see Table A.3 HD 604.5 XLPE/EVA' 58 *9(<62,5" 7750 °
E medium sheathed 2 2 1 mm x 185 mm? see Table A.3 HD 603.3 PVC /PVC® 23272 2050 °
F cable bundle 4 1 tied bundle | 20 mm x 2 mm x see H.4.1.2 for - PE/PE™ 15t0172>™° 275 to 320
{telecommunication of 100 mm | 0,6 mm screened ' examples &e
cable) diameter
G1 non-sheathed {wire) 5 1 1 mm x 95 mm* HO7V-R HD 21.3 PVC /-" 141-171%7 980 °
G2 non-sheathed {wire) 5 1 1 mm x 185 mm® HO7V-R HD 21.3 PVC/-° 19,3-23,3%7 1890 °

6002-€-99€1 N3 910
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For information only

PVC = Polyvinyl chloride

Average value from technical data sheets of manufacturers

EPR = Ethylene-propylene rubber compound, PO = Polyolefin, synthetic rubber compound
Values for minimum and maximum diameter from HD 22 .4

XLPE = Cross-linked Polyethylene, EVA = Ethylene-vinyl-acetate copolymer compound
Nominal diameter from HD 604.5C

Maximum diameter from HD 604.5C

Values for minimum and maximum diameter from HD 803.3G

Nominal diameter from HD 603.3L

Depending on the actual diameter of the single cables 30 to 43 cables may be necessary to produce a tied bundle of 100 mm diameter

Construction: solid bare copper conductors of 0,6 mm diameter, care insulation of polyethylene, cores stranded to quads and the quads stranded to buncles, one layer of plastic foil. static

screen of plastic-laminated aluminium tape, polyethylene outer sheath.

PE = Polyethylene, solid or cellular

Values from technical data sheets of manufacturers; actual values shall be used to calculate the number of cables necessary to form a tied bundle of 100 mm diameter

The given value relates to the single cable, not the cable bundle, and depends on the construction details of the cable {solid-PE or cellular-PE)

Values for minimum and maximum diameter from HD 21.3

Table A.2 — Optional services other than cables for the standard configuration

Service Service type Group Number of Specification Standard Service material Diameter (mm) Wall thickness
services (mm)
H conduit 6 3 see A.1.10 EN 61386-21 Steel 16 -
tube EN 103054 or -6 1o0r15
tube EN 12449 or EN 13600 Copper 16 05
| conduit 5] 3 see A.1.10 EN 61386-21 Plastics 16 -

6002-€-99€1 N3 910



Table A.3 — Designations of cables from Table A.1 according to HD 603.3 and HD 604.5

CTB EN 1366-3-2009

Cable according to

Table A1 Designaticon Standard

A1 E-YY-J 5x1,5 RE HD 603.3A
NYY-J 5x1,5 RE HD 603.3G
VV 5x1.5 HD 603.3M

A3 YMz1Kmbzh 0,6/1 kV 5G1,5 RM HD 604 .5C
PVIK-LS-HF 5x1,5 HD 604 5F
N2XH-J 5x1,5RE or N2XH-0O 5x1,5RE HD 604.5G
n.n. HD 604.5H
E-NGNG-J 5x1,5RE or E-3G3G-J 5x1,5RE or E- HD 604.5K
NGNG-0 5x1,5RE or E-3G3G-0 5x1,6RE

B E-YY-J 1x95RM or E-YY-O 1x95RM HD 603.3A
NYY-J 1x95RM or NYY-O 1x95RM HD 603.3G
VV 1x95 HD 603.3M
TT 1x95 RM 0,6/1 kV HD 603.30

C1 E-YCWY 4x955M/50 HD 603.3A
MCMK 4x95/50 HD 603.3F
NYCWY 4x95SM/50 HD 603.3G
PFSP CU 4x95/50 HD 603.3J
FKKJ 14x95/50 S HD 603.3L

c3 YMz1Kmbzh 0,6/1 kV 4G95 HD 604.5C
PVIK-LS-HF 4x95 HD 604.5F
N2XH-J 4x958M or N2XH-0O 4x955M HD 604.5G
n.n. HD 604.5H
E-NGNG-J 4x955M or E-3G3G-J 4x95SM or E- HD 604.5K
NGNG-0 4x9538M or E-3G3G-0 4x958M

D1 E-YCWY 4x1853M/95 HD 603.3A
MCMK 4x185/95 HD 603.3F
NYCWY 4x1853M/95 HD 603.3G
PFSP CU 4x185/95 HD 603.3J
FKKJ 4x185/95 S HD 603.3L

D3 YMz1Kmbzh 0,6/1 kV 4G185 svs HD 604.5C
PVIK-LS-HF 4x185 HD 604.5F
N2XH-J 4x185SM or N2XH-O 4x1855M HD 604.5G
n.n. HD 604.5H
E-NGNG-J 4x1853M or E-3G3G-J 4x1858SM or HD 604.5K
E-NGNG-0 4x1858M or E-3G3G-0 4x1858M

E E-YY-J 1x185RM or E-YY-O 1x185RM HD 603.3A
NYY-J 1x185RM or NYY-O 1x185RM HD 603.3G
VV 1x185 HD 603.3M
TT 1x185 RM 0,6/1 kV HD 603.30
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Dimensions in millimetres
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For a recommendation on the steel grade for the steel parts see H.4.3.2.

1 Steel ladders 300 mm, thickness = 1,25 mm

2 Steel ladders 200 mm, thickness = 1,00 mm

3 Perforated steel tray 500 mm, thickness = 1,5 mm

4 Non-perforated steel tray 500 mm, thickness = 1,5 mm
10 Supporting construction

15 Penetration seal

Alto G2 Cables according to Table A.1

H, | Optional conduits / tubes according to A.1.10

artoas Minimum working spaces as specified by the test sponsor

Figure A.1 — Standard configuration for cable penetration systems
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Dimensions in millimetres

Key

For a recommendation on the steel grade for the steel parts see H.4.3.2.

OO~ AWM

QOO0 Q=2 a3
- o = O

-+

Steel ladders 300 mm, thickness = 1,25 mm

Steel ladders 200 mm, thickness = 1,00 mm

Perforated steel tray 500 mm, thickness = 1,5 mm

Non-perforated steel tray 500 mm, thickness = 1,5 mm

Steel rod @ 20 mm fixed to bracket and tray on the unexposed face @

Fixing of cables with steel wire @ 1 mm, ~ 400 mm from supporting construction
Steel bracket 500 mm length P

H-studs (80 mm % 40 mm x 5 mm)P

Supporting construction

Ballast (steel plate ~ see Figure A.7})

Penetration seal

Ladders/trays supporting cables as in Figure A.1

Exposed face

Unexposed face

Distance from the surface of the supporting construction to the first support position, as specified by the
test sponsor

Thickness of the supporting construction

A second support may be provided on the unexposed face
Alternative constructions for the H-studs and steel brackets may be used — see 6.3.3.2.

Figure A.2 — Test arrangement for cable penetration systems in walls
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500

Dimensions in millimetres
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For a recommendation on the steel grade for the steel parts see H4.3.2.

1
2
5
7
10
12
13
14

15
t

a

Steel ladders 300 mm, thickness = 1,25 mm

Steel ladders 200 mm, thickness = 1,00 mm

Rungs of the steel ladders

Position of fixing of cables with steel wire @ 1 mm ~ 400 mm from supporting construction
Supporting construction

Steel angle (L 40 mm >« 40 mm x5 mm)®

Steel channel (U 30/60/30 mm x 5 mm)P

Steel angle (L 40 mm = 40 mm x 5 mm)?

Penetration seal

Thickness of the supporting construction

Alternative constructions for the steel angles and steel channels may be used - see 6.3.3.2.

Figure A.3A — Test arrangement showing service support construction for cable penetration
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Dimensions in millimetres

100 | a, a, 100

=600

Key

For a recommendation on the steel grade for the steel parts see H.4.3.2.

1 Steel ladders 300 mm, thickness = 1,25 mm

2 Steel ladders 200 mm, thickness = 1,00 mm

3 Perforated steel tray 500 mm, thickness = 1,5 mm

4 Non-perforated steel tray 500 mm, thickness = 1,5 mm
10 Supporting construction

12 Steel angle (L 40 mm x 40 mm x 5 mm)’

13 Steel channel (U 30/60/30 mm x 5 mm)’

14 Steel angle (L 40 mm x40 mm x 5 mm)’

15 Penetration seal

A-A Section shown in Figure A.3A

a;toas  Minimum working spaces as specified by the test sponsor
A1 to G2 Cables according to Table A1
H, | Optional conduits / tubes according to A.1.10

Alternative constructions for the steel angles and steel channels may be used — see 6.3.3.2.

Figure A.3B — Test arrangement showing service support construction for cable penetration
systems in rigid floors — elevation
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Dimensions in millimetres
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Area containing the cables as illustrated by detail in Figure A.1

For a recommendation on the steel grade for the steel parts see H4.3.2.

1  Steelladders 300 mm, thickness = 1,25 mm

2 Steelladders 200 mm, thickness = 1,00 mm

3 Perforated steel tray 500 mm, thickness = 1,5 mm

4 Non-perforated steel tray 500 mm, thickness = 1,5 mm

6 Steel rod @ 20 mm fixed to the bracket and tray on the unexposed face 2

8 Steel bracket 500 mm length ©

9 H-studs (80 mm x 40 mm x 5 mm)P

10 Supporting construction

11 Ballast (steel plate - see Figure A.7)

15 Penetration seal

16 Fixing points

¢ Exposed face

d Unexposed face

d; Distance from the surface of the supporting construction to the first support position, as specified by the
test sponsor

h  Height of the penetration seal

t  Thickness of the supporting construction

w  Width of the penetration seal

& A second support may be provided on the unexposed face

b Alternative constructions for the H-studs and steel brackets may be used — see 6.3.3.2.

Figure A.4 — Example of a test arrangement showing service support construction and the
position of ballast weights for a large wall opening
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Dimensions in millimetres
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Area of the penetration seal containing the cables as illustrated by detail in Figure A.1

For a recommendation on the steel grade for the steel parts see H.4.3.2.

1 Steel ladders 300 mm, thickness = 1,25 mm

2 Steel ladders 200 mm, thickness = 1,00 mm

3 Perforated steel tray 500 mm, thickness = 1,5 mm

4 Non-perforated steel tray 500 mm, thickness = 1,5 mm
10 Supporting construction

12 Steel angle (L 40 mm x40 mm x 5 mm)2

13 Steel channel (U 30/60/30 mm x 5 mm)°

14 Steel angle (L 40 mm »x 40 mm x 5§ mm)2

15 Penetration seal

L Length of the penetration seal

w  Width of the penetration seal

2 Alternative constructions for the steel angles and steel channels may be used - see 6.3.3.2.

Figure A.5 — Example of a test arrangement showing service support construction for cable
penetration seals (large floor cpenings)
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Dimensions in millimetres

= 3000

17
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Key
For a recommendation on the steel grade for the steel parts see H4.3.2.

34

Steel ladders 300 mm, thickness = 1,25 mm

Steel ladders 200 mm), thickness = 1,00 mm

Perforated steel tray 500 mm, thickness = 1,5 mm

Non-perforated steel tray 500 mm, thickness = 1,5 mm

Steel rod @ 20 mm fixed to bracket and tray on the unexposed face @

Steel bracket 500 mm length ®

H-studs (80 mm x40 mm x 5 mm)P

Ballast (steel plate - see Figure A.7)

Penetration seal

Lightweight partition (metal stud construction with no connection between supporting construction and H-
studs)

Furnace frame

Exposed face

Unexposed face

Distance from the surface of the supporting construction to the first support position, as specified by the
test sponsor

A second support may be provided on the unexposed face

Alternative constructions for the H-studs and steel brackets (see 6.3.3.2) may be used. Details of the fixing
of the H-studs on the exposed face will depend on the furnace construction.

Figure A.6 — Test arrangement showing service support construction for flexible wall
constructions
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Dimensions in millimetres

C
6
Figure A.7 — — Example for ballast weights in the form of steel plates
Steel weights
6 ky 5kg 3 kg 1 kg
a 46 60 40 50 23 30 8 10
b 100 100 100 100 100 100 100 100
c 165 128 165 128 165 128 165 128
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Dimensions in millimetres
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A Front view of the steel strut / channel with a wall thickness of 2 mm - 3 mm and the cantilever bracket, fixed

by bolting or welding

Option 1: 20 mm steel rod (1)

Option 2: cable ladders / frays are hung below brackets on threaded rod; the channel {2} dimensions shall

be (40 £ 2) mm x {40 £ 2) mm, wall thickness 2 mm -3 mm

d, Distance from the surface of the supporting construction to the first support position, as specified by the test
sponsor

d» Distance of the second support position {optional} from the first support position, as specified by the test

sponsor

20 mm diameter steel rod

2 Steel struts (40 £ 2) mm x (20 £ 2) mm, wall thickness 2 mm - 3 mm

3 Steel rope or steel strap, if necessary, depending on the weight of the service

Om

-

Figure A.8 — Alternative service support construction
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Annex B
(normative)

Standard configuration for small cable penetration seals

B.1 Structure of specimens

B.1.1 For these small cable penetration seals the standard configuration defined in Tables B.1 and
B.2 shall be used to gain the maximum field of application as defined in B.2. There are several
configuration options:

1) “Small”: Specimens 1, 4 and 7 according to Tables B.1 and B.2 shall be included (small sheathed
cables);

2) "Medium"; Specimens 1, 2, 4 and 8 according to Tables B.1 and B.2 shall be included (small and
medium sheathed cables);

3) “Large” Specimens 1, 2, 3, 4 and 8 according to Tables B.1 and B.2 shall be included (small,
medium and large sheathed cables);

4) Optionally, a tied bundle made from F-cables (cable group 4 according to Table A.1), cable G1
and/or G2 (cable group 5 according to Table A.1) and/or conduitsftubes (service group 6
according to Table A.2) may he tested together with one of the standard configuration options
given above, either single or in combination, depending on the desired field of application. For
location of the cables G1 and G2 see Figure B.5, for location of the tied bundle and
conduits/tubes H and | see Figure B.6.

Where anly one specific seal size is desired by the test sponsor, only Table B.1 or Table B.2 applies,
depending on the seal size.

B.1.2 Where cable trays or cable ladders are required to be included by the test sponsor an un-
perforated steel tray with a maximum steel thickness of 1,5 mm and a width of 100 mm to 150 mm, as
indicated in the following clauses, shall be used in addition to the cables to gain the maximum field of
application as defined in B.2. For a suitable steel grade see H.4.3.2.

B.1.3 There are 3 options regarding distances the test sponsor can choose depending on the field
of application desired (the choice of options may be limited depending on the nature of the
product/seal):

Option 1:  Zero distance hetween the cables and between the cables and the aperture edge (the
cahles/cable trays are in contact with the lower edge of the aperture) for all specimens;

Option 2. Zero distance hetween the cables but a defined minimum distance between the cables
and the aperture edge for all specimens,

Option 3: Defined minimum distance between the cables and between the cables and the aperture
edge (the cables pass through the seal independent from each other) for all specimens.

To achieve the maximum field of application range the following combination shall be tested:
a) Specimen 2: option 2,

b) Specimen 3: option 1;
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c) Specimen 4: option 1 or 2;

d) Specimen 5: option 1.

In all cases the cables/cable trays shall be supportedffixed to a support construction on both sides of
the seal. The distance of the support from the penetration seal shall be recorded. Where an aperture
framing or sleeve is foreseen as part of the assembled system it shall be included in the test.

Table B.1 — Specimens and standard configuration at the maximum seal size of the seal size
range desired by the test sponsor

Specimen No. of No. of Cable/service according to Width of opticnal
designation specimens | services Tables A.1 and A.2 cable tray
1 1 - Blank penetration seal -
2 1 1 C1 100 mm -150 mm®
(see Figure B.2) 1 Cc2 (see Figure B.1)
1 C3
1 E
3 1 1 D1 100 mm - 150 mm?®
(see Figure B.3) 1 D2
1 D3
4 1 1 B 100 mm - 150 mm?®
(see Figure B.4) 3 A1l
3 A2
3 A3
5 1 1 G1 100 mm - 150 mm?
(see Figure B.5) 1 G2
6 1 1 tied bundle made from F-cables
(see Figure B.6) g H (steel conduit / tube) °

| (plastic conduit)

Seealso B.1.4

See Table A.2 and A.1.10

Table B.2 — Specimens and standard configuration at the minimum seal size or minimum
annular space of the seal size/annular space range desired by the test sponsor

Specimen No. of No. of Cable type according to
designation specimens cables Table A1
7 1 1 B
(see Figure B.7)
8 1 1 E
(see Figure B.7)

B.1.4 When a cable tray is used ballast weights according to A.1.5 shall be used in addition to the

cables.

B.2 Field of direct application

B.21

38
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B.2.2 The field of direct application rules according to 13.5, A.3.1, A.3.2, A.3.3 and A.3.4 apply.

B.2.3 The test results obtained using standard configurations for cable penetration systems are
valid for any penetration size equal to or smaller than that tested, provided the total amount of cross
sections of the cables (core and insulation) does not exceed 80 % of the penetration and the warking
clearances are not smaller than the minimum working clearances (a., a,, see Figures B.1 to B.7) used
in the test.

B.2.4 Results from tests with the specimen combination given in B.1.3 are valid for all distance

options and combinations. Results from tests according to option 1 or 2 are also valid for situations
represented by option 3 but not vice versa.

B.3 Non-standard configuration

B.3.1 If the test is not conducted in accordance with B.1 each of the following shall be considered
and the test specimen designed accaordingly:

—_

) the largest envisaged sealed cable penetration in walls and floaors;
2) the seal with the smallest envisaged thickness;
3) the type of cables included in the test,

4) the greatest possible cable density (in relation to the overall cross section of the cables per
sealed penetration and in relation to the cross sections of the conductors per cable),

5) the cable supports, where appropriate;
B.3.2 |If the use of the penetration seal with waveguides is required, then all variants of these
devices as defined by the test sponsor shall be included in the test using pipe end configuration U/C.

However, within a range of sizes of the same type of waveguide results of tesls may be interpolated
for diameters and wall thickness between those tested, based on the lowest result achieved.
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1 Cable tray according to B.1.2 (if desired by the test sponsor)
aq Minimum distance between a cable/cable tray and the seal edge as chosen by the test sponsor
C1, C2, C3, E Cables according to Table A.1
h Maximum height desired by the test sponsor within the range defined in 3.11
w Maximum width desired by the test sponsor, within the range defined in 3.11

Figure B.1 — Example for a standard configuration for small cable penetration seals including
a cable tray: specimen 2, option 2

A B C

a ®
S ee
w w w
Key
A Option1: The positioning of the cables is arbitrary provided they are in contact with each other
and the aperture edge
B Option 2: The positioning of the cables is arbitrary provided they contact each other
C Option 3: The positioning of the cables is arhitrary {no contact between any two cables)
an Minimum distance between any cable and the seal edge as chosen by the test sponsor

az Minimum distance between any two cables as chosen by the test sponsor
C1,C2,C3,E Cables according to Table A.1

h Maximum height desired by the test sponsor within the range defined in 3.11
W Maximum width desired by the test sponsor within the range defined in 3.11

Figure B.2 — Specimen 2 according to Table B.1 — Example of square specimen
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A Option 1: The positioning of the cables is arbitrary provided they are in contact with each other
and the aperture edge
B Option 2: The positioning of the cables is arbitrary provided they contact each other
C Option 3: The positioning of the cables is arbitrary (no contact between any two cables)
= Minimum distance between any cable and the seal edge as chosen by the test sponsor

az Minimum distance between any two cables as chosen by the test sponsor
D1,D2,D3 Cables according to Table A1

h Maximum height desired by the test sponsor within the range defined in 3.11
w Maximum width desired by the test sponsor within the range defined in 3.11

Figure B.3 — Specimen 3 according to Table B.1 — Example of square specimen
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Cables A1 according to Table A1

o Cables A2 according to Table A1

] Cables A3 according to Table A.1

A Option1: The sequence of the trefoil arrangements is arbitrary provided they are in contact with
each other and cable B

B Option 2: The positioning of the cables is arbitrary provided they contact each other
Option 3: The positioning of the cables is arbitrary {no contact between any two cables)

ay Distance between cable B and the seal edge as chosen by the test sponsor; a; shall be the
minimum distance between any cable and the seal edge

ap Distance between cable B and any one of the A-cables as chosen by the test sponsor; a, shall be

the minimum distance between any two cables.
A1, A2, A3, B Cables according to Table A1
h Maximum height desired by the test sponsor within the range defined in 3.11
W Maximum width desired by the test sponsor within the range defined in 3.11

Figure B.4 — Specimen 4 according to Table B.1 — Example of square specimen
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A Option1: The positioning of the cables is arbitrary provided they are in contact with each other and the
aperture edge

B Option 2: The positioning of the cables is arbitrary provided they contact each other
C Option 3: The positioning of the cables is arbitrary (no contact between the two cables)
ai Minimum distance between any cable and the seal edge as chosen by the test sponsor

ay Minimum distance between any two cables as chosen by the test sponsor
G1,G2 Cables according to Table A.1

h Maximum height desired by the test sponsor within the range defined in 3.11
w Maximum width desired by the test sponsor within the range defined in 3.11

Figure B.5 — Specimen 5 according to Table B.1 — Example of square specimen

A

| -
Key

Minimum distance between any cable and the seal edge as chosen by the test sponsor
Cables according to Table A.1

Metal conduit / tube according to A.1.10

Plastic conduit according to A.1.10

Maximum height desired by the test sponsor within the range defined in 3.11

Maximum width desired by the test sponsor within the range defined in 3.11

Ss>T—ITTo

NOTE  The figure shows option 2 8. For option 1 P distance a is zero.

8  The positioning of the tied bundle and the conduits is arbitrary provided a plastic conduit touches a metal
conduit / tube,

b The positioning of the tied bundle and the conduits is arbitrary provided they contact the seal edge and a
plastic conduit touches a metal conduit / tube.

Figure B.6 — Specimen 6 according te Table B.1 — Example of square specimen
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h min

W min

Key

Cable B (specimen 7) or E {specimen 8) according to Table A.1, see B.1.1

h min Minimum height desired by the test sponsor within the range defined in 3.11
wmin  Minimum width desired by the test sponsor within the range defined in 3.11
ay Distance between the cable and the seal edge

Figure B.7 — Specimen 7 and 8 according to Table B.2 — Example of square specimen
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Annex C
(normative)

Standard configuration and field of direct application for modular
systems and cable boxes

C.1 Modular Systems
C.1.1 Standard configuration

C.1.1.1 Frame and number of single openings

The maximum envisaged size of a single frame ar a single opening in a combination frame shall be
tested.

In case of a combination frame the maximum envisaged number of single openings shall be tested

except in case of combination frames made from steel with a frame wall thickness equal to ar greater
than 6 mm. In this case a combination frame of 2x2 standard frame openings may be used.

C.1.1.2 Modules

CA1.1.21 Blank modules
The standard single or combination frames shall comprise the following modules:
All module sizes and geometries shall be represented as blank modules. One opening of the

combination frame shall be filled completely with hlank modules. If there is not enough space, a larger
combination frame comprising more openings or additional single frames shall be used.

C1.1.22 Modules containing services

There are 4 cases regarding services penetrating the seal:
Case 1: only cables

Case 2: only "metal pipes" (only interrupted insulation possible)
Case 3: only "plastic pipes"

Case 4: mixed

Standard configuration far Case 1:

The cable types given in Table A.1 shall be used. There are several configuration options depending
on the desired field of application:

1) “Small: all cables from cable group 1 shall be included (small sheathed cables). For type,
number and arrangement of the cables see Figure C. 1A,

2y "Medium™ all cables from cable groups 1 and 2 shall be included (small and medium sheathed
cables). For type, number and arrangement of the cables see Figure C.1B;
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3) “Large”: all cables from cable groups 1, 2 and 3 shall be included (small, medium and large
sheathed cables). For type, number and arrangement of the cables see Figure C.1C,

4) Optionally 1 x G1 and/or 1 x G2 may be included in addition to configuration option “Large” (see
Figure C.1D);

5) When undividable multi cable modules for more than one cable are part of the system these
modules shall be used in addition to the modules shown in Figure C.1, using the maximum cable
loading. The module with the largest number of cables and the shortest distance between the
cables shall be selected;

6) The minimum module size suitable for any particular cable shall be used,

7) In the case where more single openings are used than necessary as shown in Figures C.1A to
C.1D they shall be filled with empty modules.

Standard configuration for Case 2:

8) Generally the same rules as in E.1 apply;

9) The pipes shall be included in a 2 x 2 combination frame. If there is not enough space in this
frame, a larger combination frame comprising more openings or additional single frame openings
may be used. In the latter case the minimum distance between the single frame openings and/or
the combination frame and single frame openings shall be recorded.

Standard configuration for Case 3:

10) Additional provisions, e.g. a collar or wrap may be necessary,

11) Generally the same rules as in E.2 apply.

Standard configuration for Case 4:

12) Generally the same rules as in Annex F apply.
C.1.2 Field of direct application

13.5.1 Size

The maximum single opening size and maximum number of single apenings in a combination frame
shall be as tested except in the following case: Test results obtained on combination frames made
from steel with a frame wall thickness not less than 6 mm cover combination frames with any number

of single openings in rigid building elements and combination frames with 4 x 1 or 2 x 2 single
openings in flexible constructions.

C.1.21 Services

Where the standard configuration described in C.1.1 Case 1 was used, the rules given in A.3.1 and
A3.2 apply.

Where the standard configuration described in C.1.1 Case 2 was used, the rules given in E. 1.5 apply.
Where the standard configuration described in C.1.1 Case 3 was used, the rules given in E.2.7 apply.

Where the standard configuration described in C.1.1 Case 4 was used, the rules given in F.5 apply.
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Results obtained with modules containing mare than two services cover single modules with the same
hole size, pravided the distance between the services is equal or smaller compared to the equivalent
single modules.

C.1.2.2 Separations

The minimum distance between single frames or combination frames shall be as tested or minimum
200 mm.

C.2 Cable boxes

C.2.1 General

The following rules are only applicable to cable boxes with a frame made from steel.

C.2.2 Structure of specimens

C.2.21 The specimens/standard configuration according to Table B.1 and B.2 shall be used to
gain the maximum field of application as defined in C.2.3. The cables of specimens 2, 3, 4 and 5 may
be combined in one specimen. A cable tray of appropriate width shall he used when a cable tray is
included on request of the test sponsor (see Figure C.2B). There are several configuration options:

—_

) “Small”: Specimens 1 and 4 according to Table B.1 shall be included;
2) "Medium™": Specimens 1, 2, 4 and 8 according to Tables B.1 and B.2 shall be included,
3) ‘Large”: Specimens 1, 2, 3, and 4 according to Table B.1 shall be included (see Figure C.2A),

4}  Optionally, a tied bundle made from F-cables {cable group 4 according to Table A.1), cable G1
and/or G2 (cable group 5 according to Table A.1) and/or conduits / tubes (service group 6
according to Table A.2) may be tested together with one of the standard configuration options
given above, either single or in combination, depending on the desired field of application.

C.222 In case the ratio of the cross sectional area of the intumescent material to the opening
size is different at the various sizes within the range desired by the test sponsor, a blank opening of
the size with the minimum ratio shall be tested in addition.

C.2.2.3 When several cable boxes are intended to be used next to each other at least 2 boxes
shall he arranged in arientation A or B (see Figure C.3). Orientation A covers orientation B but not
vice versa.

c.224 Wall applications: When several cable boxes are intended to be used stacked above
each other (arientation C according to Figure C.3) in a wall the maximum number of the boxes desired
by the test sponsor shall be used in the test and a suitable load applied to simulate the load of the
cahles (e.g. steel ballast described in Annex A) unless precautions are being taken, such that these
loads are carried by other means. If more than one box size is desired by the test sponsor to be
stacked above each other, one assembly containing the maximum number of boxes made from the
maximum box size and one assembly containing three different box sizes shall be tested (see Figure
C.4)

C.2.25 In floor applications orientations A and C are equivalent.

C.2.26 Cable boxes with different length (dimension perpendicular to the wall / floor) shall be
assessed separately.
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C.2.3 Field of direct application
C.2.31 The rules given in A.3.110 A.3.3 and A.3.4 apply.
C.2.3.2 Test results obtained are valid for all sizes hetween the maximum and minimum size

tested provided a blank seal according to C.2.2.2 was tested with a positive result with respect to the
intended classification period.

C.3 Non-standard configuration

C.3.1 If the test is not conducted in accordance with C.1 or C.2 each of the following shall be
considered and the test specimen designed accordingly:

1) the largest envisaged sealed cable penetration in walls and floors;
2) the seal with the smallest envisaged thickness;
3) the type of cables included in the test;

4) the greatest possible cable density (in relation to the overall cross section of the cables per
sealed penetration and in relation to the cross sections of the conductors per cable),

5) the cable supports, where appropriate.

C.3.2 If the use of the penetration seal with waveguides is required, then all variants of these
devices as defined by the test sponsor shall be included in the test using pipe end configuration U/C.
However, within a range of sizes of the same type of waveguide results of tests may be interpolated
for diameters and wall thickness between those tested, based on the lowest result achieved.
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Figure (continued)
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: 2 x 2 Combination frame
A Configuration option "Small”
B Configuration option "Medium"”
C Configuration option "Large"”
D Configuration option "Large” including non-sheathed cables {wires) G1 and G2
A1 - G2 Cables according to Table A.1
h Maximum height of a single opening
t Thickness of the frame
W Maximum width of a single opening

Figure C.1 — Standard configuration for modular systems
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3 Al A2 A3 B

B2

Al A2 A3 B

w
Key
A Configuration option "Large" — specimens 2 to 4 according to Table B.1 combined
B Configuration including specimens 2 to 5 according to Table B.1 and an optional cable tray
1 Optional cable tray according to B.1.2, width = 300 mm
2 Housing
3 Intumescent inlay

A1to G2 Cables according to Table A1

w Maximum width desired by the test sponsor
h Maximum height desired by the test sponsor
NOTE The sequence of the cables is arbitrary provided they contact each other and the formation of the

A- and C-cables is as indicated (trefoil configuration).

Figure C.2 — Configuration for cable boxes when cables are combined in one specimen
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Wall application

Key

1 Cables

2 Supporting construction
A Orientation A

B Orientation B

C  Orientation C

NOTE The drawings show the front view of the cable boxes. The cables shown are indicative only.

Figure C.3 — Orientation of cable boxes in the test

W W

Key

w  Maximum width desired by the applicant

NOTE The drawings show the front view of the cable boxes.

Figure C.4 — Configuration of stacked cable boxes in the test
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Annex D
(normative)

Specimen design and field of direct application for bus bars

D.1 Structure of specimens

D.1.1  For each shape of bus bar and each conductor material the maximum number of conductors
and the maximum cross section area of the conductors shall be tested. Bus bars with two or more
conductors for each phase shall be treated as a separate shape. If both orientations of the conductors
(vertical and horizontal, see Figure D.1) are to be covered, both orientations shall be tested.

D.1.2 If, for different sizes of the bus bar, different seals (for example different types, length or
thickness of the seal) are to be used, each seal type shall be tested with the maximum desired cross
section area of the conductors.

D.1.3 Normally straight bus bars shall be tested. If it is required to include bus bars that change
direction adjacent to the separating element (see Figure D.2) these shall be subject to additional tests.

D.2 Field of direct application

Results from the maximum sized bus bar are also valid for smaller bus bars (smaller cross section
area of the conductors / less number of conductors) of the same type.

D.3 Non-standard configuration

If the test is not conducted in accordance with D.1 each of the following shall be considered and the
test specimen designed accordingly:

1) the largest envisaged penetration seal in walls and floors;
2) the seal with the smallest envisaged thickness;
3) the type of bus bhars included in the test;

4) the greatest possible hus bar density (in relation to the overall cross section of the bus bars per
sealed penetration and in relation to the cross sections of the conductors per bus bar);

5) the bus bhar supports, where appropriate.
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Conductor (normally copper or aluminium)

Metal casing
Air or insulation material

Vertical orientation of the conductors

Horizontal orientation of the conductars

Figure D.1 — Bus bars — description/orientation

Type with two conductors for each phase

Thickness of the separating element
Total length of the fire protected portion of the bus bar
Partial length of fire protected portion of the bus bar

Figure D.2 — Bus bars changing direction adjacent to the seal
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Annex E
(normative)

Standard configuration and field of direct application for pipe
penetration seals

E.1 Standard configuration for penetration seals for pipes according to
6.3.2 a) — “metal pipes”

E.1.1 General

All pipe diameters referred to in this document are the external diameters because this controls the
space lo be filled by the sealing medium.

E.1.2 Standard configuration for single and multiple penetration seals with pipes with
linear separation

E1.2.1 The configuration shall be as shown in Figure E.1 — Option 1 or Figure E.2 — Option 1.
The distances a4 to as, the dimensions and the malerial of pipes shall be selected by the lesl sponsor
subject to the rules given in the subsequent clauses. The pipes shall be selected in order lo
demonstrate the ‘carner points’ of the required range, with respect to pipe diameter and pipe wall
thickness (see Figure E.3, pipes A, B, C). Where the desired pipe wall thickness range is restricted to
maximum 14,2 mm pipe A may be omitted. The diameters and wall thickness of the pipes shall be
accuraltely recorded. For tests in flexible supporting constructions the pipes shall be restrained
independently with respect lo the supporting construction on the unexposed face in order to prevent
movement. Pipe supports which are part of the sealing system shall be included in the test and shall
he fixed either to or independent of the supporting construction, as appropriate.

E.1.2.2 The standard configuration shall comprise the following (see Figure E.1 — Option 1 and
Figure E.2 — Option 1):

a) Pipe A: The largest pipe diameter at the maximum pipe wall thickness (only for the assessment of
a pipe wall thickness range exceeding 14.2 mm),

b) Pipe B: The largest pipe diameter at the minimum pipe wall thickness;
¢) Pipe C: The smallest pipe diameter at the minimum pipe wall thickness.
These pipes shall be equally spaced at a separation distance a; and spaced from the seal edge by

distances a, and a,. If alternative materials are required to be covered in the field of application,
additional pipes made fram these alternative materials shall be included.

E.1.3 Standard configuration for single and multiple penetration seals with pipes in
clusters

The configuration shall be as shown in Figure E.1 — Option 2 or Figure E.2 — Option 2. All other details
will be identical to that specified for single and multiple penetration seals with pipes with linear
separation (E.1.2).
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E.1.4 Standard configuration for pipes fitted with an insulation

E.1.4.1 For pipes with a local insulation (cases LI and LS according to 3.13) a minimum distance
of 150 mm of exposed, non-insulated pipe shall be provided at each end.

E.1.4.2 Pipes with continued insulation (cases Cl and CS according to 3.13) may be insulated to
its full length. In case of a capped situation the capped end may alsa be insulated with insulation
material of the same thickness and the same specification.

E.1.4.3 For pipes with insulation the insulation materialithickness and for local insulation in
addition the length shall also be taken into account. If the insulation thickness/length remains
cansistent irrespective of pipe dimensions, then the configuration according to E.1.2 or E.1.3 will
pravide adequate infarmation. However, if the insulation thickness/length varies depending upon the
dimensions of the pipe, then additional pipes shall be added to the standard configuration at the
maximum diameter and minimum wall thickness for each 'step’ in insulation thickness/length for a
given insulation material (see Figure E.4A — pipe C is necessary when the wall thickness is smaller
than the wall thickness of pipe B).

Where a range of insulation thicknesses is offered for the same pipe dimensions a test shall be made
with the maximum and minimum insulation thickness for cases LS and LI. For case Cl a test with the
minimum insulation thickness is sufficient. For case CS the maximum insulation thickness may be
omitted in case of mineral wool insulation of classes A1 or A2 according to EN 13501-1.

Pipes A and E may be omitted when the pipe wall thickness is restricted to maximum 14,2 mm.

NOTE Insulation material is defined as the generic insulation material according to a particular product
standard together with all components of the insulation system as used in practice.

E.1.5 Field of direct application for pipes according to 6.3.2 a) — "metal pipes”

E.1.5.1 Pipe diameter and pipe wall thickness

Results of tests conducted as specified in the standard configurations may be interpolated for pipes
with diameters and wall thicknesses between those tested, based upon the lowest result achieved
(see Figure E.3), provided the minimum pipe diameter is greater than or equal to 40 mm. If pipe A
according to Figure E.3 was not included in the test the maximum wall thickness is restricted to
14,2 mm.

E.1.5.2 Type of pipe material
Results of tests conducted as specified in the standard configurations, on a particular pipe material
cavers pipe materials with a thermal conductivity lower than that tested, subject to the material having

a melting point at least equal to that of the material tested or greater than the furnace temperature
achieved at the required classification period.

E.1.5.3 Pipe arrangement

E.1.5.3.1 The resuits of a test conducted as specified in Option 1 of the standard configurations
does not cover ‘clusters’ of pipes, unless the distances as (Figure E.1) or a; (Figure E.2) are >100 mm
in practice.

E.1.5.3.2 The resulis of a test conducted as specified in Option 2 of the standard configurations
covers pipes with linear separation.

E.1.5.4 Number of pipes

Results from a multiple penetration seal may be extended to a single penetration seal of the same
type but not vice versa.
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E.1.5.5 Pipe end configuration

A test with pipe end configuration U/C covers all pipe end situations of Table 2.

E.1.5.6 Pipes fitted with an insulation material having class A1 or A2 according to EN 13501-
1 made from glass wool or stone wool

E.1.5.6.1 A test conducted on insulated pipes does not cover non-insulated pipes.

E.1.5.6.2 A test conducted on non-insulated pipes covers the integrity criterion of pipes with
interrupted insulation (cases LI and ClI).

E.1.5.6.3 Thicknesses of insulation between tested dimensions (tests with a specific pipe
dimension) for all arrangements of insulation according to 3.13 (cases CS, CI, LS and LI) may be
used. Where E.1.4.3 allows testing only at minimum insulation thickness, there is no limit for the
maximum thickness of the insulation.

E.1.5.6.4 In case of floor applications the thickness and the length of an asymmetrical local
insulation as shown in Figure E.5 may be increased.

E.1.5.6.5 The length of a local insulation may be increased but may not be reduced.
E.1.5.6.6 The density of the insulation may be increased but may not be reduced.

E.1.5.6.7 A test conducted on pipes insulated with glass wool covers pipes insulated with stone
waol but not vice versa.

E.1.56.8 If a single pipe was tested perpendicular to the supporting construction all angles
between 90° and 45° are covered.

E.1.5.6.9 If a pipe was lested perpendicular to the supporting construction as well as oblique, the
result is valid for each angle between a right-angle and the angle tested.

E.1.5.7 Pipes fitted with an insulation material having class B to F according to EN 13501-1
E.1.5.7.1 A test conducted on insulated pipes does not cover non-insulated pipes.
E.1.5.7.2 Atest conducted on non-insulated pipes does not cover insulated pipes.

E.1.5.7.3 Thicknesses of insulation between tested dimensions (tests with a specific pipe
dimension) for all arrangements of insulation according to 3.13 (cases CS, Cl, LS and LI) may be
used. Where E.1.4.3 allows testing only at minimum insulation thickness, there is no limit for the
maximum thickness of the insulation.

E.1.5.7.4 The length of a local insulation may be increased but may not be reduced.

E.1.5.7.5 In the case where a pipe closure device is used, the maximum pipe closure device size
within a design group determined according to E.2.2.1 covers smaller sizes. If the thickness of the
active component of the pipe closure device is changed (length remains constant) the maximum pipe
closure device sizes from the design groups comprising the smallest and the largest pipe closure
device sizes cover the size range / design groups in between provided the thickness of their active
components is higher than the calculated value from the straight line that connects the maximum and
minimum size in a thickness - pipe diameter diagram (see Figure E.8). In this situation pipe diameter
includes the insulation.

E.1.5.7.6 No extension to the range of pipe insulation materials is permissible beyond that tested.
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E.1.5.7.7 If a pipe was tested perpendicular to the supporting construction as well as oblique, the
result is valid for each angle between a right-angle and the angle tested.

E.2 Standard configuration for penetration seals for pipes according to
6.3.2 d) — “plastic pipes*

E.2.1 General

The configuration for single and multiple penetration seals with linear separation shall be as shown in
Figure E.1 — Option 1 or Figure E.2 — Option 1. The configuration for single and multiple penetration
seals with pipes in clusters shall be as shown in Figure E.1 — Option 2 or Figure E.2 — Qption 2.
Additional pipes may be added as required. The distances a, lo a, the dimensions and the material of
pipes shall be selected by the test sponsor subject to the rules given in the subsequent clauses.

For tests in flexible supporting constructions the pipes shall be restrained independently with respect
to the supporting construction on the unexposed face in order to prevent mavement. Pipe supports
which are part of the sealing system shall be included in the test and shall be fixed either to or
independent of the supporting construction, as appropriate.

E.2.2 Pipe closure devices

E.2.21 General
The sizes of the pipe closure devices ta be included in the test are determined as follows:

1) Identify the “design groups” of the pipe closure device. A "design group” consists of all sizes of
the pipe closure device with the same material, thickness and length of the active component
(e.g. the inlay of a collar or a wrap). Guidance on methods how to determine the design groups
are given in H.4.7.2. A "length group" contains one or more "design groups" which have all the
same length of the active component.

2) The maximum size of each design group shall be selected for the test.

3) The maximum size of any design group belween the design groups comprising the oaverall
smallest and biggest sizes within a length group may be eliminated from the selected list provided
it is above a line drawn between the minimum and maximum size selected from a length group
(see Figure E.8) and the material of the active component is the same.

4) The remaining pipe closure device sizes are tested at both the maximum and minimum wall
thickness of the related pipe (see Figure E.9).

5) The number and type of fixing tabs and of latches shall be considered.

E.2.2.2 Pipes with insulation

The sizes of the pipe closure devices to be included in the test are determined using the principles of
E.2.2.1. In a second step the pipe sizes fitting into the selected pipe closure devices considering the
maximum and minimum insulation thickness are determined. The maximum wall thickness of the pipe
shall he combined with the maximum and minimum thickness of the insulation. The minimum waill
thickness of the pipe shall be combined with the minimum insulation thickness. The combination of
maximum wall thickness with minimum insulation thickness may be omitted in the case where non-
insulated pipes have been tested with the selected pipe closure device size.

Each combination of pipe and insulation material shall be tested. The critical pipe approach may be
used (see G.3). See alsa E.2.7 4.
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E.2.2.3 Pipe closure devices for several pipe dimensions

Where a particular pipe closure device is designed to he used for several pipe diameters (different
annular space between pipe closure device and pipe, see Figure E.6), the maximum and minimum
pipe diameter envisaged shall be tested. The maximum and minimum pipe diameters shall be tested
with both the maximum and minimum wall thickness of the pipe. These rules are valid far tests with a
specific pipe material.

Where more than one pipe closure device size is to be tested the rules for selecting the sizes to be

included in the test as given in E.2.2.1 apply. Intermediate sizes may only be omitted if the maximum
annular space is equal to or smaller compared to the sizes included in the test.

E.2.2.4 Pipe ¢closure devices for multiple pipes in ene device
If a pipe closure device is to be used for more than one pipe (see Figure E.7), the number and
dimensions envisaged shall be tested individually. The critical pipe approach according to Annex G

may he used regarding the pipe material. In this case a minimum of 3 pipe closure devices containing
multiple pipes shall be selected.

E.2.3 Seals other than pipe closure devices

E.2.31 General

The rules given in E.1 apply except the option for omitting pipe A (see Figure E3) according to
E.1.2.1.

E.2.3.2 Pipes with insulation

The selection of the specimens to be included in the lest shall be done according to Figure EA4.
Specimen A shall always he included.

The maximum wall thickness of the pipe shall be combined with the maximum and minimum thickness
of the insulation. The minimum wall thickness of the pipe shall be combined with the minimum
insulation thickness. The combination of maximum wall thickness with minimum insulation thickness
may be omitted in the case where nan-insulated pipes have been tested with the same product under
the same assembly conditions, e.g. seal depth. In the case where the insulation is intended to fulfil the
function of the penetration seal the minimum pipe wall thickness combined with the maximum
insulation thickness shall be included in addition.

Each combination of pipe and insulation material shall he tested. The critical pipe approach may be
used (see G.3). See also E.2.7.4.

E.2.4 Pipe-in-pipe systems (e.g. leakage indicator systems)

Each pipe material combination envisaged shall be tested.

E.2.5 Special installations

Special installations include but are not limited to

1) curved pipes;

2) pipes which are not fixed perpendicular to the seal,
3) pipe sockets in the area of the seal,

4) additional installation of cables for pneumatic dispatch systems.
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They shall be tested individually installed as in practice. The critical pipe approach according to Annex
G may be used regarding pipe dimensions and material. In this case a minimum of 3 pipes shall be
selected.

E.2.6 Combination with other seal materials/products

See Annex F.
E.2.7 Field of direct application for pipes according to 6.3.2 d) — “plastic pipes”

E.2.7.1 General

Results from a multiple penetration seal may be extended to a single penetration seal of the same
type but not vice versa.

E.2.7.2 Seal size

E.2.7.21 Pipe closure devices

E.2.7.2.1.1 The maximum pipe closure device size within a design group determined according to
E.2.2.1 covers smaller sizes of this design group.

E.2.7.2.1.2 If the thickness of the active component of the pipe closure device is changed (length
remains constant) the maximum pipe closure device sizes from the design groups comprising the
smallest and the largest pipe closure device sizes cover the size range/design groups in between
provided the thickness of their active components is higher than the calculated value from the straight
line that connects the maximum and minimum size in a thickness - pipe diameter diagram (see
Figure E.8). This interpolation is only permissible if the inner diameter of the smallest pipe closure
device included in the test is greater than or equal to 40 mm.

NOTE For further details see H.4.7.2.
E.2.7.2.2 Seals other than pipe closure devices
See 13.5.

E.2.7.3 Pipe end configuration

Test results obtained from tests with “plastic pipes” having both ends uncapped (see Table 2, test
condition "U/U") are valid for all other test conditions of Table 2. Test results obtained from tests
where a flue gas recovery system was used are valid for pipe end conditions U/C and C/C.
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Table E.1 — Field of application rules for pipe end cenfiguration

Tested
wu | cu | uUC c/C
Covered uy Y N N N
c/U Y Y N N
use Y Y Y N
C/C Y Y Y Y

Y = acceptable, N = not acceptable

E.2.7.4 Pipe and insulation material

The pipe and/or insulation material range permitted is the range covered by the test including the
critical pipe approach results where applicable.

Test results on pipes made from PVC-U according to EN 1329-1, EN 1453-1 or EN 1452-1 are valid
for pipes made from PVYC-U according to EN 1329-1, EN 1453-1 and EN 1452-1 as well as pipes
made from PVC-C according o EN 1566-1.

Test results on pipes made from PE-HD according to EN 1519-1 or EN 12666-1 are valid for pipes
made from PE according to EN 12201-2, EN 1519-1 and EN 12666-1, for pipes made from ABS
according to EN 1455-1 and pipes made from SAN+PVC according to EN 1565-1.

E.2.7.5 Pipe wall thickness

E.2.7.5.1 Pipe closure devices for pipes without insulation

The range between that tested is covered for a particular size of the pipe closure device. The
maximum thickness tested with the maximum size within a design group (see E.2.2.1) of pipe closure
device sizes is valid for smaller sizes within the design group. For a design group not included in the
test, either a linear interpolation between the corner points tested or a step approach as illustrated in
Figure E.9 may be used. Where the minimum wall thickness remains the same over several design

groups, the design groups representing the maximum and minimum sizes cover the intermediate
ones.

E.2.7.5.2 Seals other than pipe closure devices

Results of tests conducted as specified in the standard configurations may be interpolated for pipes
with diameters between those tested and wall thicknesses between those tested.

E.2.7.6 Pipe orientation

If a pipe was tested perpendicular to the seal as well as oblique, the result is valid for each angle
between a right-angle and the angle tesled.
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E.2.7.7 Separations

For multiple penetrations the separations a, to a; from a test conducted as specified in the standard
configurations may be increased without limitation (see Figure E.1).

Where single pipes penetrate directly through the structural associated construction (masonry walls,
flexible walls, concrete floors, etc.) the annular space between the pipe and the supporting
canstruction shall remain within the tested range. Separation a; may be increased.

For seals other than pipe closure devices the results of a test conducted as specified in Option 1 of
the standard configurations does nat cover ‘clusters’ of pipes, unless the distances a; (Figure E.1) or

a, (Figure E.2) are > 100 mm in practice. The results of a test conducted as specified in Option 2 of
the standard configurations covers pipes with linear separation.

E.2.7.8 Additional rules for pipes fitted with an insulation

E.2.7.8.1 Pipe closure devices

In the case where a pipe closure device is used, the maximum pipe closure device size within a
design group determined according to E.2.2.1 covers smaller sizes. If the thickness of the active
component of the pipe closure device is changed (length remains constant), the maximum pipe
closure device sizes from the design groups comprising the smallest and the largest pipe closure
device sizes cover the size range/design groups in between provided the thickness of their active
components is higher than the calculated value from the straight line that connects the maximum and
minimum size in a thickness - pipe diameter diagram (see Figure E.8). In this situation, pipe diameter
as shown in Figure E.9 equals the sum of the actual pipe diameter and twice the thickness of the
insulation.

Tests on non-insulated pipes do not cover insulated pipes.

Tests with sustained insulation cover interrupted insulation but not vice versa. Tests with sustained
insulation do nat cover interrupted insulation where the pipe closure device is in direct contact with the
pipe.

E.2.7.8.2 Seals other than pipe closure devices

The thickness of the insulation may be interpolated between tested dimensions.

E.3 Trunking and conduits

E.3.1 General
Apart from the rules given in the subsequent paragraphs, the standard configuration shall always
comprise minimum two specimens, one of which shall be an empty trunking/conduit, the second one

shall contain either the maximum diameter cable or the maximum number of A-cables taken from
Table A1 that fit(s) into the trunking/conduit.

E.3.2 Conduits according to 6.3.2 a) and Trunking according to 6.3.2 b)

See E.1.

E.3.3 Trunking and conduits according to 6.3.2 e)

See E.2.

60



CTb EN 1366-3-2009
E.4 Standard configuration for floor penetrations ending at floor level (e.g.
floor drain)
Generally the rules for "metal" or "plastic™ pipes apply subject to the following:

1) A straight plastic pipe with uncapped pipe end or a straight metal pipe with capped pipe end with
a minimum length according to 7.3 may be used.

2) Afilled water trap is equivalent to a capped situation at the unexposed face.

3) Differing from 9.1.2 thermocouples shall be provided at locations according to Table E.2 (see also
Figure E.11).

Table E.2 — Thermocouple location for floor penetration seals ending at floor level

No. Location on the service
1 on the side of the floor drain
2 on the frame of the floor drain
3 on the grating of the flpor drain

Option 1 Option 2

Key

1 Supporting construction

a Pipe / top edge of seal separation
a Pipe / side edge of seal separation
ay Pipe / pipe separation

Figure E.1 — Standard configuration for multiple pipe penetration seals
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Option 1 Option 2

Key
1 Supporting construction
a1 Pipe / edge of seal separation (annular space}
az Separation between penetration seals
Figure E.2 — Standard configuration for single pipe penetration seals
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Figure E.3 — Schematic representation illustrating the selection of the pipe diameter / pipe
wall thickness combinations to be included in the test for metal pipes
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Figure E.4 — Schematic representation illustrating the selection of the pipe diameter / pipe
wall thickness combinations to be included in the test for insulated pipes
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1 Building element
2 Insulation as part of the firestopping system

Figure E.5 — Asymmetrical local insulation in a floor application
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Supporting construction

Situation with maximum pipe diameter envisaged

Situation with minimum pipe diameter envisaged

Pipe closure device of a particular size

Pipe

Annular space between pipe closure device and pipe / supporting construction (wall / floor)

A
B
1

2
3
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Figure E.6 — Pipe closure device for several pipe dimensions
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Key

1 Pipe closure device
2 Pipes (2 or more pipes)
3 Supporting construction (wall / floor)

Figure E.7 — Example for a pipe closure device for multiple pipes in one device
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® Pipe closure device sizes included in the test
(o] Sizes covered without test according to E.2.7.2.1.2

“Length” refers to the length of the active component of the pipe closure device

Figure E.8 — Diagram illustrating the selection of sizes of pipe closure devices for plastic
pipes to be included in the test
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Pipe wall thickness (mm)
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Design group 1 Design group 2 Design group 3
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Pipe diameter {mm)

Pipe diameter / wall thickness range of a design group

Pipe closure device sizes included in the test

Wall thickness not covered without an additional test

Pipe diameter / wall thickness combinations covered by a test of pipes / pipe closure devices
indicated by:

Line connecting the minimum and maximum pipe closure device sizes included in the test at the
maximum pipe wall thickness.

Line marking the largest pipe diameter of a design group between design groups included in the
test. The crossing point with the connection line defines the maximum pipe wall thickness of a
design group not represented in the test which is covered.

Figure E.9 — Diagram illustrating the field of application rules for the pipe wall thickness for
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Dimensions in millimetres
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Key

A Front view of the steel strut / channel with a wall thickness of 2 mm to 3 mm and the cantilever bracket, fixed
by bolting or welding

B Side view of the pipe support construction

C Front view of the pipe support construction

di Distance from the surface of the supporting construction to the first support position, as specified by the test

SpoNsor

d2 Distance of the second support position {optional) from the first support position, as specified by the test
sponsor

1 Pipe ring

2  Steel band

3 Steel rope or steel strap, if necessary, depending on the weight of the services

Figure E.10 — Service support construction for pipe seals
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Dimensions in millimetres
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Thermocouple on the grating of the floor drain
Thermocouple on the side of the floor drain
Thermocouple on the frame of the floor drain
Thermocouple on the supporting construction {floor)
Grating of the floor drain

Frame of the floor drain

O R WN =

Figure E.11 — Thermocouple position for floor penetrations ending at floor level — floor drain
as example

68



CTB EN 1366-3-2009

Annex F
(normative)

Standard configuration and field of direct application for large
mixed penetration seals

F.1 General

F.1.1 A mixed penetration in the sense of this Annex may consist of cables, "metal pipes" and
“plastic pipes". Depending on the desired field of application a combination of tests shall be performed
to allow possible interactions between the various services and the seal to be determined.

F.1.2 The following combinations of services can occur:

a) "metal pipes" + "plastic pipes": see F.3;

b) cables + "metal pipes": see F 4,

c) cables + "plastic pipes" : see F .4,

d) cables + "metal pipes" + "plastic pipes": see F .4,

the pipes being non-insulated or insulated, with materials of various reaction to fire classification: A1
or A2 or B to E according to EN 13501-1.

F.1.3 To allow an assessment of any interaction between the services in the standard configuration
a “Standard Mixed Madule” (see F.2) shall be used as part of the specimen which contains all types of
services foreseen.

F.1.4 If no test evidence for the seal is available, the standard configuration according to option 1
according to F.3 or F.4 shall be used. If results of previous tests on ane or more types of services are
available, option 2 according to F.3 or F.4 may he used. Option 2 allows the number of services to be
reduced. With option 2 the “critical pipe/cable approach” may be used (see Annex G).

F.2 Standard Mixed Module

F.2.1 The size of the Standard Mixed Module shall be 600 mm x 600 mm.

F.2.2 For combinations of lype a) according to F.1.2 only "metal pipes” and “plastic pipes” but no
cables are included. In case of a vertical lest (wall application) the pipes shall be located in the upper

area of the seal.

For combinations of type b) according to F.1.2 only “metal pipes" and cables are included in the test.
All pipes in Figure F.1 are taken to be "metal pipes".

For combinations of type ¢) according to F.1.2 only "plastic pipes" and cables are included in the test.
All pipes in Figure F.1 are taken to be "plastic pipes".

For combinations of type d) according to F.1.2 cables, "metal pipes” and "plastic pipes" are included in
the test. See Figure F.1.
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All other services desired by the test sponsar, e.g. aluminium pipes and glass pipes, which are not
covered hy the definition of “metals pipes” and “plastic pipes” shall be included in the fire test
additionally.

F.2.3 Rules for the services included

F.2.3.1 Cables

For number, type and arrangement of cables / cable trays see Figure F.1. In case of option 2
according to F.3 or F.4 the cables representing A-, C- and D-cables are selected using the “critical
cable approach” (see Annex G). In case of option 1 cables A1, C1, D3 and G2 shall be used, if
relevant (see Figure F.2 and F.3).

F.2.3.2 "Metal pipes"

At least three pipes shall be included in the standard mixed module. One of these pipes shall be

a) the largest pipe when option 1 according to F.3.1 or F.4.2 is used;

b) the most critical pipe when option 2 according to F.3.2 or F.4.3 is used.

When this is impossible because of the available space in the standard mixed module, the largest or
most critical pipe may be installed in the seal area adjacent to the standard mixed module (area “3” in
Figures F.2 to F.5) considering the distances between pipes and pipes and cables / cable trays.
F.2.3.3 "Plastic pipes”

For each pipe closure device/sealing system planned to be used in the mixed penetration seal at least
three pipes shall be included. One of these pipes shall be

a) the largest pipe when option 1 according to F.3.1 or F.4.2 is used,

b) the most critical pipe when option 2 according to F.3.2 or F.4.3 is used. For surface mounted pipe
closure devices the maximum size of the desired size range shall be included in addition. This is
not relevant for mortar seals.

NOTE As pipe closure devices used in conjunction with a mixed penetration seal cannot be fixed rigidly in
most of the mixed penetration seals the weight of the pipe closure device is expected to have an influence on the
test result.

When this is impossible because of the available space in the standard mixed module, the largest or
most critical pipe may be installed in the seal area adjacent to the standard mixed module (area “3” in
Figures F.2 to F_5) considering the distances between pipes and pipes and cables / cable trays.

F.2.4 Layout of the Standard Mixed Module

The layout of the Standard Mixed Module is shown in Figure F.1.

The cables / cable trays and ladders shall be arranged as indicated in Figure F.1A or F.1B. At least
one pipe of every pipe type ("metal pipes" and/or "plastic pipes") included in the test shall be located

between the cable trays / ladders. The remaining space may be used for additional pipes or other
services. Number and type of pipes in Figure F.1 are examples only.
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F.3 Standard configuration for combinations of type a) according to F.1.2

F.3.1 Option 1

The test setup is created according to the rules given in Annex E using one or mare seals of minimum
600 mm x 600 mm including all types of pipes that are desired to be covered in the field of application.
All parameters that may influence the result shall be considered, e.g. pipe material, pipe diameter and
pipe wall thickness.

F.3.2 Option 2

The number of pipes included in the test may be reduced by using the “critical pipe approach” as
described in Annex G.

F.4 Standard configuration for combinations of type b), ¢) and d) according to
F.1.2

F.4.1 General

The layout of the standard configuration for large openings is shown in Figures
a) F.2foraption 1in walls;

b) F.3foroption 1 in floors,

¢c) F.4foroption 2 in walls;

d) F.5foroption 2 in floors.

To ensure the interaction of cables and pipes can be simulated properly, at least one Standard Mixed
Module according to Figure F.1A (floor) or F.1B (wall) shall be included and in case of a wall test
positioned in the upper left or right corner.

The remaining space outside the Standard Mixed Module and — in case of option 1 — the standard
cable module (area “1” in Figure F.2 and F.3) may be used for additional pipes or other services (area
“3" in Figures F.2 to F.5). If there is insufficient space in one specimen for all pipes or other services
that are to be included, more specimens with the same basic layout shall be used. A Standard Mixed
Module shall always be included, but in case of option 1 the standard cable module may be omitted in
the additional specimen(s). The pipes in the Standard Mixed Module of the additional specimen(s)
may be different from the first one.

F.4.2 Option1
The specimen(s) shall comprise the following (see Figure F.2 and F.3):

1) the standard configuration for cable penetration seals as shown in Figure A.1 (wall) or Figure A3
(floor) — area “1” and

2) a Standard Mixed Module according to F.2 — area” 2" and

3) space to accommodate the required additional pipes or other services — area “3". All pipes
intended to be covered in the field of application shall be included subject to the rules given in E.1
and/or E.2. All other services intended to be covered by the field of application shall be included
subject to the rules given in the relevant sections of this standard (for bus bars see Annex D, for
trunkings and conduits according to 6 3.2 a), b) and e) see E.3).
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F.4.3 Option 2

F.4.3.1 A mixed penetration seal may be tested with reduced number of service items compared
to option 1 if tests

a) according to Annex A with the standard configuration for cables and/or
by according to Annex E with pipes according 6.3.2 a) and/or
c) according to Annex E with pipes according 6.3.2 d)

have been performed before and the results have allowed an equal or higher classification period than
the one intended for the mixed penetration seal.

F.4.3.2 The following rules for the use for the selection of results from previous tests apply:
F.4.3.21 "Metal pipes"

1) non-insulated or with interrupted insulation (cases Cl and LI according to 3.13): Only results from
the same seal type shall be used;

2) with sustained insulation (cases CS and LS according to 3.13): Results from any tests on these
pipes may be used as the insulation acts as the seal.

F.4.3.22 "Plastic pipes"
Results from tests may be used where:

1)  Surface mounted pipe closure devices were used in single openings with an annular space that is
covered / protected by the hausing of the device;

2) Surface mounted pipe closure devices in conjunction with the same basic seal type were used,

3) Integrated (recessed) pipe closure devices: only results from the same seal type the device is
used in conjunction with shall be used.

F.4.3.2.3 Others:

— only results from the same seal type shall be used.

F.4.33 The specimen(s) shall comprise the following (see Figure F.4 and F.5):

1) a Standard Mixed Module according to F.2 — area "2” and

2) space to accommodate the required additional pipes — area “3”. All pipes that are desired to be
covered in the field of application shall be included subject to the rules given in E.1 and/or E.2.
The “critical pipe approach” (see Annex G) may be used. Pipes with materials / dimensions
outside the range covered by the basic test may also be included. All other services intended to
be covered by the field of application shall be included subject to the rules given in the relevant

sections of this standard (for bus bars see Annex D, for trunkings and conduits according to 6.3.2
a), b) and e) see E.3).

F.5 Field of direct application

F.5.1 Combination a) according to F.1.2

The rules given in E.1.5 and E.2.7 apply.

72



CTB EN 1366-3-2009

F.5.2 Combinations b), ¢) and d) according to F.1.2

F.5.21 General

If the standard configuration, described in this document, is not used the field of application is
restricted to that which was tested.

F.5.2.2 Services

For cables the rules given in Annex A apply, for "metal pipes" the rules given in E.1.5 and for "plastic
pipes" the rules given in E.2.7 apply.

F.5.2.3 Separations

In practice, the minimum working clearances hetween the different service types (a, to ag) and/or the
services and the seal edge (b, to hs) used in the test shall be applied.
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Dimensions in millimetres
A B
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Alto G2

Version A (including a cable tray at the bottom of the seal)

Version B (without a cable tray at the boltom of the seal)

Steel ladders 300 mm, thickness = 1,25 mm

Steel ladders 200 mm, thickness = 1,00 mm

Perforated steel tray 500 mm, thickness = 1,5 mm with ballast weights according to A.1.5
Non-perforated steel tray 500 mm, thickness = 1,5 mm

"Metal pipes” {examples with insulation) & f

"Plastic pipes"” with pipe closure device

Cables according to Table A.1; the bundle made from F-cables and the G-cable are optional
Distance between cables or cable ladders / trays and "metal pipes”

Distance between cables or cable ladders / trays and "plastic pipes” / pipe closure devices for
"plastic pipes”

Distance between "metal pipes" and "plastic pipes" / pipe closure devices for "plastic pipes”
Distance between "plastic pipes" / pipe closure devices for "plastic pipes"

Distance betwesen "metal pipes"

Distance between cable ladders / trays

Distance between cables and the upper seal edge

Distance between cables / cable frays and the side seal edge

Distance between a cable tray and the lower seal edge

Distance between "metal pipes" and the seal edge

Distance between "plastic pipes" / pipe closure devices for "plastic pipes" and the seal edge
Optional conduits / tubes according to A.1.10

Option 1: 1 cable D3 according to Table A.1; Option 2: For selection of one cable representing the
D-cables the critical cable approach {(Annex G)is used (see also F.2.3.1).

Option 1: 1 cable C1 according to Table A.1; Option 2: For selection of one cable representing the
C-cables the critical cable approach {Annex G)is used (see also F.2.3.1).

Option 1: 10 cables A1 according to Table A.1; Option 2: For selection of 10 cables representing one
type of the A-cables the critical cable approach (Annex G)is used (see also F.2.3.1).

Option 1: 1 cable (32 according to Table A.1; Option 2: For selection of one cable representing the
(G-cables the critical cable approach {Annex G} is used (see also F.2.3.1).

"Metal pipes" may be non-insulated or insulated {cases CS, Cl, LS or LI according to 3.13).

Number and type of pipes shown in the figure are examples only to illustrate the position of pipes in
the Standard Mixed Module. The selection of the type of pipe will depend on the option taken {(see
F.4} and on the type of service combination required by the test sponsor. The distances may vary
with the type of pipe and must be reported individually. For details see text hody.

Figure F.1 — Standard Mixed Module
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Dimensions in millimetres
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1 600 mm x 600 mm standard cable module according to Figure A.1 with full number of cables
2 Standard Mixed Module version B according to Figure F.1B
3 Space for pipes and other services
Alto G2 Cables according to Table A.1; the bundle made from F-cables and the G-cables are optional.
H, I Optional conduits / tubes according to A.1.10

Figure F.2 — Standard configuration for mixed penetration seals in a wall — Option 1

—
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Dimensions in millimetres
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1 600 mm x 600 mm standard module according to Figure A.1 with full number of cables

2 Standard Mixed Module version A according to Figure F.1A

3 Space for pipes and other services

A1to G2 Cables according to Table A.1; the bundle made from F-cables and the G-cables are optional.
H, | Optional conduits / tubes according to A.1.10

Figure F.3 — Standard configuration for mixed penetration seals in a floor — Option 1
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Dimensions in millimetres
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Key
2 Standard Mixed Module version B according to Figure F.1B
3 Space for pipes and other services
A1lto G2 Cables according to Table A.1; the bundle made from F-cables and the G-cables are optional.
H, | Optional conduits / tubes according to A.1.10

a

For selection of one cable each representing the C-, D- and G-cables the critical cable approach is
used.
For selection of 10 cables representing one type of the A-cables the critical cable approach is used.

Figure F.4 — Standard configuration for mixed penetration seals in a wall with reduced

number of services — Option 2
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Dimensions in millimetres
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2 Standard Mixed Module version A according to Figure F.1A

3 Space for pipes and other services

Alto G2 Cables according to Table A.1; the bundle made from F-cables and the G-cables are optional.

H, 1 Optional conduits / tubes according to A.1.10

¢ For selection of one cable each representing the C-, D- and G-cables the critical cable approach
is used.

’ For selection of 10 cables representing one type of the A-cables the critical cable approach is
used.

Figure F.5 — Standard configuration for mixed penetration seals in a floor with reduced
number of services — Ontion 2
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Annex G
(normative)

Critical pipe/cable approach

G.1 General

“Critical pipe / cable approach” means that only the most “critical” pipes (regarding dimensions and/or
material) or “critical” cables from the standard configuration of tests carried out before are included in
atestaccordingto E.222,E224,E232 E.2.50rAnnex F.

G.2 Definition of "critical"

There are two considerations in determination of “critical' pipe material / dimensions and
combinations thereof. For cables only the insulation related criterion is used.

a) integrity related criterion:

Any pipe material/dimension for which seal integrity failure was observed within the time period
hetween the desired class and an additional 5 min is a "critical" pipe material/dimension.

h) insulation related criterion:

The pipe material/dimension or cable for which the temperature rise on the unexposed surface was
closest to the threshold of 180 K at any time of the test (whatever the shape of the temperature/time
curve — see Figure G.1. for example; case A only relevant for pipes) is the mast “critical" pipe
material/dimension or cable.

G.3 Procedure selecting critical pipes from previous test data
G.3.1 A minimum of 3 pipes up to 50% of the number tested before shall be selected.

G.3.2  Only results from previous tests on the same type of penetration seal which resulted in equal
or higher classification than that sought may be used.

G.3.3 "Metal pipes™

The critical combinations of pipe material (e.g. copper, steel, cast iron), pipe diameter, wall thickness,
insulation material and type (cases CS, Cl, LS or LI according to 3.13) obtained from previous tests
shall be used. All pipes meeting the absolute criteria for “criticality" or in the absence of such pipes at
least the three most critical ones from a series of previous tests shall be included in the test.

G.3.4 "Plastic pipes”

The critical combinations of pipe material, pipe diameter and wall thickness for the pipe end
configuration required by the test sponsor obtained from previous tests shall be used. All pipes
meeting the integrity related criterion for "criticality" or, in the absence of such pipes, at least the three
most critical for the insulation related criterion, from a series of previous tests, shall be included in the
test. If the pipes identified as the most critical ones represent both types of critical temperature
hehaviour — maximum temperature at the beginning and maximum temperature at the end of the test
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period (see Figure G.1) - pipes shall be selected in a way that both types are represented in the
selection.

The maximum size of the desired size range shall be included for collar type pipe closure devices in
addition. This is not relevant for mortar seals.

NOTE

Because it is not always possible to rigidly fix a pipe closure device to the mixed penetration seal it is

likely that the weight of the pipe closure device will have an influence on the test result.

G.3.5

G.3.6

All rules are valid only for a specific pipe end condition.

A flow diagram illustrating the pipe selection procedure is given in Figure G.2.

G.4 Procedure selecting critical cables from previous test data

G.4.1

G.4.2

G.4.3

G.4.4

G.4.5

The most critical from cables A1, A2 and A3 tested before shall be selected.
The most critical from cables C1, C2 and C3 tested before shall be selected.
The most critical from cables D1, D2 and D3 tested before shall be selected.
The most critical from cables G1 and G2 tested before shall be selected.

Only results from previous tests which resulted in equal or higher classification than that

sought may be used.

N)

180 K-

Key

typically ca. desired classification, desired classification,
7 - 15 min e.g. 120 min e.g. 120 min

A Shape type 1
B Shape type 2
AT Temperature increase on the unexposed face

Figure G.1 — Explanation of the "critical" behaviour regarding temperature rise on the
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s
i

Starting point:
Data from previous tests

—

Identify minimum 3 pipes with . 312-:5:?2 ‘f’;ﬁ;}?g"w , g Take all of these pipes

criterion a) ? ’ , as critical pipes

a temperature rise on the
unexposed face closest to
180K (insulation criterion}

Are all
of the identified pipes of : " .
the same curve r;r?ape? g Take all of these pipes
\ (see Fig. G1} % =1 as critical pipes and those of
' ; g step 1 in addition if they are not
in the selection

olﬁgﬁi(:huer;gzg;vpghvmﬁ a N Ta!ca minimum 2 pip&s‘wiih the . ] Take the pipe of curve shape 1
temperature rise close 7 hlghast temperature rise and ] with the highest temperature
(<15K) to those 1{ minimum one pipe wnh_the qther | rise in the beginning
identified? 7 1 curve shape as the critical pipes | ' of the test in addition

, '/ and those of step 1 in addition |
if they are not in the selection

Take the identified pipes from
step 3 as the critical pipes and
thase of step 1 in addition
if they are not in the selection

Figure G.2 — Flow diagram for the selection of critical pipes
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Annex H
(informative)

Explanatory notes

H.1 General

These explanatory notes are intended to serve as guidance for the planning, performing and reporting
of a fire resistance test carried out in accordance with this standard and interpreting and applying of
test results.

H.2 Notes on the scope and application of test results

H.2.1 General

Service systems are well known for creating hazards facilitating the spread of smoke and hot gases in
the case of fire. Systems of this type are often complicated and extensive in modern buildings and
their influence on the fire hazard should be considered carefully. The fire hazard can be reduced by
providing penetration seals at the points where the services pass through fire separations.

It is obvious that the impact of fire on a service system can vary considerably. A strict scientific
approach to the problem of adequate testing of a sealing system would, therefore, be to design a
series of tests each of which corresponds to a specified fire situation and arrangement. However,
such an approach would probably fail due to its economic consequences, as tests of this type are very
time-consuming and costly. The method of test described in this standard has therefore been
designed with the intention of covering a wide range of fire situations in a minimum of tests. For most
parts of the standard the principle applies that the field of application is restricted to what was included
in the test. To allow a wider field of application standard configurations were defined on the bhasis of
general experience and historic data wherever possible. As frequently a number of influencing
parameters was considered when defining the standard configurations not all of which may be
addressed explicitly in the field of application rules (e.g. metal-screen of cables) it is normally not
permissible to omit a part or component of the standard configuration. To allow nevertheless flexibility
a modular approach was taken as far as possible so that various combinations of standard
configuration elements can be used to fit the needs of the test sponsor.
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H.2.2 Guide through the document

Define the desired field of

application

Find the relevant section for
selection / preparation of
specimen(s) in

Find the relevant
field of application
rules in

# Heal regime(s) to be covered

51

#» Services to be covered

> Cables (Table A.1)

Small sheathed cables:
Configuration option
"Small"

Large penetrations
Small penetrations
Modular systems

Cable hoxes

A2
B.1.1
C1.1.2.2
cz221

A3.1and A3.2
B.2.2

C1.22

C.2.31

Medium sheathed cables:

Configuration option
"Medium"

Large penetrations
Small penetrations
Modular systems

Cable hoxes

A2
B.1.1
C1.1.22
c221

A31and A3.2
B.2.2

C1.22

C.231

Large sheathed cables:
Configuration option
"Large"

Large penetrations
Small penetrations
Modular systems

Cable hoxes

A2
B.1.1
C1.1.22
c221

A3.1and A3.2
B.2.2

c1.22

C.2.31

Non-sheathed cables
(wires)

Large penetrations
Small penetrations
Modular systems

Cable hoxes

A1.2 4™ indent
B.1.1
C1.1.22
C.2.2.1

A312and A3.2.5
B.2.2

C1.22

C.2.3.1

Cable hundles

Large penetrations
Small penetrations

Modular systems

A1.2 4" indent
B.1.1

not relevant

A313and A324
B.2.2

6002-€-99€1 N3 910
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Define the desired field of

Find the relevant section for

Find the relevant

application selection / preparation of field of application
specimen(s) in rules in
> Cable boxes c221 C.2.31
> Small conduits / tubes > Large penetrations A1.2 4" indent A35
(A-1.10and Table A.2) > Small penetrations B.1.1 B.2.2
>  Modular systems not relevant
> Cable boxes not relevant
> "Metal pipes" 6.3.2 a) > Linear separation E.1.2 13.5and E.1.5.3
> Cluster of pipes E.1.3 13.5and E.1.5.3
> Pipe insulation > "non-combustible" E14 E156
> "combustible" E.1.4 E.157
> Pipe diameter / wall thickness E.1.2,E.1.4, Figure E.3 E.151
> Pipe end configuration 634 E.1.5.5
> Pipe material E152
> “Plastic pipes"6.3.2d) > Pipe closure devices E.2.2 E27
> Other seals E.23 E27
> Pipes with insulation E.222andE.2.3.2 E274andE.27.3
> Pipe-in pipe systems E24 -
> Special installations E.2.5 -
> Pipe end configuration 634 E273
> Pipe material E.2.2.2 E274
> Combination with other seals /products F.233 F4322 E27
> Trunking and conduits: 6.3.2 b) and e) E.3 E3
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Define the desired field of

Find the relevant section for

Find the relevant

application selection / preparation of field of application
specimen(s) in rules in
> Other pipes: 6.3.2 ¢) No standard configuration WYTIWYG !
> Bus bars DA D.2
> Combination (mixed > "metal' + "plastic" pipes Start from scratch > F.3.1 F.5.1
penetration seals) option 1
Former test results F.3.2 F.51
available > option 2
> Cables + "metal pipes" Start from scratch > F.4.2 F.52
Cables + "plastic pipes” option 1
Cables + "metal pipes" +
"plastic pipes"
Former test results F.4.3 F.5.2
available > option 2
# Service support constructions to he covered 6.3.3.2, Figures A.8, and E.10 134, A33
» Blank penetration seal 6.3.6, Table B.1 6.3.6, 135
» 8Size and distances / separations to be covered 6.1 13.5, B.2.3, C.1.21,
C232,E272,
E2.77,F523
» Supporting constructions to be covered Rigid wall 7.22.11 13.21
Rigid floor 72221 13.2.1
Flexible wall 72212 13.2.2
Flexible floor 7.22.22 -
» Orientations to be covered Vertical elements 6.2 > EN 1363-1 131

TWYTIWYG = what you test is what you get

6002-€-99€1L N2 910D



98

Define the desired field of > Find the refevant section for > Find the refevant
application selection / preparation of field of application
specimen(s) in rules in
> Horizontal elements > 6.2> EN 1363-1 > 131
NOTE The referenced sections represent a major or entry position relevant to the topic addressed. This must not prevent a user from carefully considering all other text of

the standard that may be relevant in addition.
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H.3 Notes on test conditions

H.3.1 Size of furnace

The minimum size of a furnace (1 x 1 x 1 m in the previous version of this standard) has been deleted
as a number of large wall furnaces have a depth of less than 1 m and would therefore have been
excluded from use for tests of penetration seals. Now anly a minimum size of the specimen is defined
where felt necessary. Where possible in terms of the seal size requirements a small furnace
(minimum 1 x 1 x 1 m) may be used.

H.3.2 Furnace pressure

Often the penetrating service, together with its associated sealing system, will anly form a minor
percentage of a vertical separating element. In such cases, it is possible that the whole of the
penetration seal could fall totally within the positive or negative pressure zone if the furnace is
operated under standard conditions.

The pressure boundary conditions have, therefore, been defined in 5.2 such that the pressure at the
top of the test construction is normally 20 Pa as defined for horizontal tests. Where a large furnace
accommodates a number of penetration seals at different levels, services may only included in a
position where the pressure exceeds 10 Pa. Where the 10 Pa pressure level is lowered to
accommaodate mare services in the test construction the consequence will be a higher pressure at the
fop.

H.4 Notes on test construction
H.4.1 Services

H.41.1 General

The reason for suggesting that the cable or pipe length on both sides of the penetration seal should
he = 500 mm is that it will simulate the vertical load acting on the penetration seal, which results from
the failure of the service supporting structure on the fire-exposed face. Past research work has
revealed that a length of 1000 mm is the minimum for simulation of realistic penetration seal loads in
the event of a fire.

As metal services or components of services may act as heat sink on the unexpased face the length
of the unprotected part of the service or service support was limited to maximum 500 mm. For non-
metallic services an exemption was made to allow a distance of the first service support of more than
500 mm.

It has been established that long cable routes and pipe suspension systems exposed to fire can
produce major displacement or constraining forces acting in a direction perpendicular to the plane of
the penetration seal and can result in premature failure.

In the case of standard configurations proposed for cables, a higher loading has been proposed to the
fire side to take this into account (see Figures A.2 and A.4).

H.4.1.2 Cables

Electric cables used in practice differ widely in structure — in particular, with regard to their insulation
and according to their intended use. In the tests described in this standard only a small selection of
the great number of different types of electric cables has been used in the test specimens in order to
keep the effort and expense involved in testing to a minimum. The cable arrangement is chosen on
the basis of practical experience in testing. It is assumed that all parameters that are expected to
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influence the test result are covered by the selection of the cables, i.e. diameter, cross sectional area
ratio of metal core to insulation/sheath, insulation/sheath material, metallic screens/concentric
conductors, number of cores. A variation of the conductor material (inclusion of Aluminium) was
thaught not to be necessary as normally only copper conductors are used in building installation.
Aluminium conductors are normally used for utility cables.

The test results will apply to any of the arrangements of electric cables in sealed penetrations which
were known at the time this standard was in preparation. For the purposes of this standard, fibre optic
cables are also treated as electric cables.

The cables are grouped into several configurations to allow a tailored testing depending on the
intended field of application. The configuration “Small” which covers all sheathed cables up to a
diameter of 21 mm - equivalent to the maximum diameter of the 1x95 cable — will be useful for
residential and other buildings with low energy demand. Configuration "Medium" covers cables up to
50 mm diameter. This value was chosen to be on the safe side as the diameter of 4 x 95 cables
varies considerably depending on the insulation/sheath used. Most practical applications will be
covered when configuration “Large” is used which also includes big multi-core cables up to 4 x 185
and a diameter of up to 80 mm. Cables with even bigger diameter will have to be treated as special
cases.

A special group of cables are the non-sheathed cables, sometimes simply called “wires”, as they
behave rather like metal pipes because of the very thin insulation and may need special measures to
meet the insulation criterion. They are normally not used in installation with the exception of the UK
with its grounding system that differs from other Member States. In the UK such cables are still used
as grounding. Consequently they were treated as an optional separate group.

The cables selected are preferably cables standardised at European level and used for installation in
buildings. As the CENELEC standards HD 603.3 and HD 604.5 are rather a compendium of national
standards than a real harmonised standard there are several slightly different national versions of
cables in accordance with these standards available on the market. To make the purchase of these
cables simpler and to make sure, the intended cables are used, the designations used for cables
according to the relevant sections of HD 603.3 and HD 604.5 the committee could identify, are given
in Table A.3. Some of the cables may not be covered by every section of HD 603 and HD 604 as they
do not cover the same cable size range. Nevertheless all cables are available throughout Europe
according to the European Cable Association.

National standards / designations for the F-cable (examples):
Germany (cable according to DIN VDE 0816):

1) A-2Y(L)2Y St Bd: solid PE

2)  A-02Y(L)2Y St Il Bd: cellular PE

United Kingdom: e.g. British Telecom specifications CW 1128/1179/1198

H.4.1.3 Small diameter conduits {service group 6 according to Table A.2)

Small diameter conduits for signal cahles with a diameter = 16 mm are occasionally laid alongside
electric cables. These may be tested together with the standard configuration for cables. The
classification according to EN 61386-21 is outlined below. The numbers show the possible
classification. The brackets indicate that according to EN 61386-21 only the first 4 digits are required
to mark the product. This is the reason that in A.1.10 only the first 4 digits are defined as classification
requirements except the fifth digit which specifies the conduits as rigid ones. The specification values
defined specify conduits which are expected ta represent the "worst case" (lowest available resistance
to compression and impact, lowest performance regarding upper temperature range).
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25251517 (1 0-3 3-6 0-7 14 1-5 1-2 1-5)

1% digit: resistance to compression; Q ’
2 digit: resistance to impact;
37 digit: lower temperature range;
4" digit: upper temperature range;
5" digit: resistance to bending;
6" digit: electrical characteristics;
7" digit: protection against ingress of solid objects;
g" digit: protection against ingress of water;
9" digit: resistance against corrosion;
10" digit: tensite strength;
11" digit: resistance to flame propagation;
12" digit: suspended load capacity

H.4.1.4 Ballast plates

If there is not enough space between the cables and the cable tray above, the ballast weights may
also be suspended from the cable tray.

H.4.1.5 Pipe insulation

Where pipes are insulated for thermal or other reasons it will depend on the insulation material
whether additional firestopping measures are necessary. In case of insulation made from materials of
class A1 or A2 according to EN 13501-1 and a melting point higher than the furnace temperature at
classification time (E.1.5.6) no further measures may be necessary, except it does not fit the opening
so that the remaining annular space has to be sealed by additional means. In case of other insulation
materials (E.1.5.7) additional measures will always be necessary, e.g. a pipe closure device or by
subslituting a sufficient length of insulation by ane of the first group.

Non-insulated pipes will normally need a local insulation where the insulation criterion in the fire test
has to be passed.

H.4.1.6 Subsequent addition / removal of services

A clear distinction should he made in the test report between adding and removing services as the
procedures/materials involved may be different.

H.4.2 Pipe end configuration

H.4.2.1 Capping

A mineral wool disc of a thickness of (75 £ 10) mm, a density of (150 £ 50) kg/ma and a melting point
of minimum 1000 °C is recommended.

H.4.2.2 Suggested pipe end configurations for different end-uses

Different intended uses of pipes can lead to the need for different requirements for the pipe end
configuration within a test.

In a fire situation the conditions the pipe and sealing system are exposed to depend on whether both
or either ends of the pipe are sealed in practice. The pressure conditions and flow of hot gases will be
different in a pipe which is ventilated to the atmosphere when compared to a pipe which is closed.
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It is important to ensure that sealing systems have been tested with appropriate pipe end conditions.

The following table outlines some examples of intended uses where the pipe end conditions can be
defined. However, in the case where a national regulation is in conflict with the content of Table H.1
the regulation should be followed. Not all applications are defined and consideration of whether a
system is pressurised, ventilated or unventilated is the basis for deciding pipe-end condition. YWhen
considering which pipe-end condition to test it is appropriate to consider the intended use.

Table H.1 — Plastic pipe end configuration versus intended use

Intended use of pipe Pipe-end condition
inside the outside the
furnace furnace
Rainwater pipe uncapped uncapped
Sewage pipe Ventilated uncapped uncapped
Unventilated uncapped capped
Gas, drinking water, heating water pipe uncapped capped

Metal pipes would narmally be capped inside the furnace as they would not be expected to result in
an open end situation in a fire scenario due to their high melting point. However, this depends on the
supporting system staying in place. If this is a possibility, consideration can be given to an open
ended scenario as shown in Table H.2.

Table H.2 — Metal pipe end cenfiguration versus intended use

Use of pipe Pipe-end condition
inside the | outside the furnace
furnace

Supported by fire rated * suspension capped uncapped
system

Supported by non fire rated suspension uncapped capped
system

Waste disposal shafts made from pipes uncapped capped

# Shown by test or calculation (e.g. Eurocodes).

H.4.2.3 Flue gas recovery system

H.4.2.3.1 General

The intention to use a flue gas recovery system is to avoid excessive smoke emission to the test
laboratory when plastic pipes are to be tesled. In case of pipe closure devices a gas flow through the
recovery pipe can only be expected during the first minutes until the test pipe is closed by the pipe
closure device. Therefare the situation is expected to be comparable to a pipe end configuration U/C
(capped outside) in this case.
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H.4.2.3.2 Rule regarding pipe diameters
Omax = (dy +da + ... dpyin + 0,2%(d; +dy + ... dp)/n
Ain=(dy +da + ... dy)in-0,2%dy +dy + ... d)/n
Examples:

Pipes with a diameter of 140 and 180 mm may be combined: dmax = (140+180)/2 + 0,2*(140+180)/2 = 192, dwin =
(140+180)2 ~ 0,2*(140+180)/2 = 128.

Pipes with a diameter of 110 mm and 180 mm must not be combined: dmax = (110+180)/2 + 0,2*(110+180)/2
174, dmin = (110+180)/2 - 0,2*(110+180)/2 = 1186.

H.4.2.3.3 Length of the recovery pipe outside the furnace

The situation for vertical specimens is illustrated in Figure H.1. For horizontal specimens the same
principles regarding the length of the recovery pipe outside the furnace apply. Within the furnace the
recovery pipe shouid have a length of approximately 1 m. if no rigid seal around the recovery pipe in
the furnace floor is used (e.g. mineral wool) it is recommended to use a longer pipe and support it at
the bottom of the furnace to avoid movement and strain on the pipes to be tested.

1,5m
+0,1m

Figure H.1 — Example for a flue gas recovery system

91



CTb EN 1366-3-2009

H.4.3 Service support

H.4.3.1 Alternative service support constructions

More madern service support systems than described originally in Annex A were included with this
revision. The dimensions given cover all commonly available strut systems and make sure that the
stiffness is comparable. An alternative that allows hanging the services from the support system was
also included as this is the case in practice with most of the pipes.

H.4.3.2 Service support material

Steel grade S236JR (1.0038) according to EN 10025-2 is recommended for steel parts that form a
service support construction. EN 10056-1 is recommended for steel angles. EN 10162 (cold-rolled) or
EN 10279 (hot rolled) is recommended for steel channels.

When other materials than steel are intended to be used for cable trays / ladders a separate
assessment is necessary. Ta make sure test conditions in terms of load are comparable to the
standard configuration situation the cables of tray 1 of the standard configuration were chasen as they
comprise most of the big cables.

H.4.3.3 Cable support - field of application

The rule given in A.3.3.1 is not only applicable for a situation where a cable support, e.g. cable tray, is
interrupted in front of the seal but also for a situation where no cable support is used at all.

H.4.4 Suppotrting construction

H.4.4.1 General

The selection of the supporting construction will depend on the period of fire resistance required for
the penetration seal. It should have at least the fire resistance anticipated for the penetration seal but
the test sponsor is free to select construction details that influence the fire resistance of the supporting
construction, e.g. thickness, at a higher level of failure risk to gain the widest possible field of
application.

H.4.4.2 Rigid constructions

As the Eurocodes define the properties for a series of construction materials and the necessary
dimensions for rigid constructions to achieve a desired fire resistance when using these materials it
was sensible not to create new and probably conflicting rules but to use this information. Attention
should be given ta the fact that some of the values given may be so-called "hoxed values" which may
vary from Member State to Member State.

H.4.4.3 Flexible wall constructions

The approach to define all influencing parameters and allow combinations to make hespoke flexible
wall standard constructions proved to be too complex. Therefore an approach was taken to define a
standard configuration assumed to be representative for similar other constructions (provided they are
classified according to EN 13501-2 and some other restrictions are obeyed). The basis is the standard
configuration defined in EN 1363-1 but with some amendments, e.g. the use of an insulated wall.

One important influence on the penetration seal and the fire resistance of the assembly is the
deflection of the flexible wall during the test. To allow simulation of this interaction a minimum size of
the supporting construction / furnace aperture was defined. The restraint only an the top and bottom
edge of the wall allows a symmetrical deflection of the wall (no difference between the right and the
left part of the wall) and hence the same influence an a penetration seal independent of its location.
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The overall thickness of a flexible wall construction with a given number and thickness of boards and
a given thickness of insulation will be different from Member State to Member State because of
traditionally varying widths of studs. As test experience shows that no major difference in fire
behaviour is to be expected when varying stud widths result in an overall wall thickness within the
range given in Table 3 the field of application rule related to the overall thickness allows a variation of
the overall wall thickness to the minimum thickness of the range given in Table 3.

The minimum width for the flexible wall in a test where hoth, rigid and flexible construction are used in
one test construction was defined as 1,20 m because this is a standard gypsum board width.

To assure the stability of the test construction and simulate practical conditions an aperture framing

may be necessary when a stud is cut due to an opening for a penetration seal depending on the size
of the seal, for example 600 mm x 600 mm.

H.4.5 Distance between seals

Interactions between different penetration seals can occur where, for instance, the early failure at one
of the penetrations invalidates the time-temperature ar pressure conditions specified, or where ane
penetration seal directly influences anather, e.g. by flaming or melting. Where it is the intention of the

test to show that the penetration seal works at lower distances (e.g. single pipe penetrations) the
distance may be freely chosen.

H.4.6 Non-standard cable configuration
In A.2.1 the parameters that are expected 1o influence the test result are listed and the frame

conditions defining the worst case are given. To cover the entire cable range as with the standard
configuration all types of cables listed in Table A.1 are to be included.

H.4.7 Pipe penetration seals

H.4.7.1 Metal pipes

In practice pipes are installed in a linear manner in many cases which is reflected in option 1 of the
standard configuration. When intended to be installed in clusters option 2 has to be chosen as the
heat input into the seal may be considerably different from a linear arrangement.

An arrangement as shown in Figure H.2 is taken as linear arrangement.

/

Figure H.2 — Example of linear arrangement of pipes

Two different diameters at the minimum wall thickness are to be included only if the minimum wall
thickness of the smallest and the largest diameter intended to be covered is different (as shown in
Figure E.3). If the wall thickness is the same only the larger pipe is to be included (e.g. pipe D in
Figure E.4A).
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H.4.7.2 Plastic pipes sealed with pipe closure devices

Pipe closure devices, e.g. collars and wraps, are normally manufactured in sizes that fit to the
dimensions of the pipes to be sealed off. For economic reasons the active component in many cases
is manufactured in a “modular” way, e.g. the thickness is kept the same for several sizes of the pipe
closure device. It cannot be assumed therefore that all sizes behave the same in the test. To avoid
unnecessary testing of all sizes rules were developed to identify and select the worst cases. For this
purpose the “design group” was defined, i.e. all sizes where neither the thickness nor the length
(dimension along the pipe) of the active component are changed (only the circumference will change
with the pipe diameter to fit into the pipe closure device). The maximum size within a design group is
expected to be the worst case and has therefore to be selected for the test as the volume of the active
component is a minimum related to the opening to be closed.
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Example 1
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Figure H.3 — Examples for the selection of sizes of pipe closure devices for the test
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Where several design groups have the same length of the active component the selected size of
intermediate design groups may be omitled if the volume ratio of the aclive component in relation to
the opening volume is higher than the ratio of the ather design groups. This can simply be determined
by connecting the maximum and minimum size within a length group selected. If the intermediate size
is above the line it can be omitted (Figure H.3 Example 1), if it is below it has to be included (Figure
H.3, Example 2). If a design group consists of only one size this has to be included.

There are two main failure principles for pipe closure devices, which are related to the wall thickness
of the pipe and to the intumescent material (reaction time, amount of material,...). For pipes with thin
walls there is a risk that the pipe burns on the cold side before the pipe closure device is closed. For
pipes with thick walls there is a risk that the pipe closure device is not able to crush the pipe or that
the intumescent material drips down hefore the pipe melts or burns on the fire side and there is not
enough material left to seal the remaining gap. Therefore the maximum and the minimum wall
thickness of each selected pipe diameter have to be tested.

H.4.8 Small penetration seals

Special standard configurations for small penetration seals, i.e. products from which a seal of the size
of the standard configuration according to Annex A cannot be made, were introduced to allow the use
of the field of application rules regarding cables or other services. This offers the opportunity to get a
wider field of application with less testing. Without a standard configuration taking into account the
rationale behind the cable selection for the standard configuration in Annex A, considering rules for
separations etc. the field of application would be restricted to exactly what was tested.

The number of cables represents a similar cable infill rate as the standard configuration in Annex A.
To have all types of cables represented it was necessary to split it to several specimens.

The rules for the field of application regarding separation/arrangement of the cables are based on
broad test experience over several years.

H.4.9 Modular systems

Depending on the manufacturing process blank modules may have cavilies. In this case a module
containing a service may nat be the worst case. Consequently, the standard configuration was
defined containing blank modules of all sizes.

Compared to the standard configuration described in Annex A all types of cables are included but the
number of cables is reduced. This was thought to be acceptable as every single module aclts
comparably to an independent penetration seal.

A combination frame was selected as standard configuration because normally combination frames

and not a group of single frames are used in practice where more services are to be sealed off than
can be accommaodated in a single frame.

H.4.10 Cable boxes

The selection of type and number of cables follows basically the principle used for the small
penetration seals. A split into several specimens was not considered necessary normally.

The rules for the orientation to be used when several hoxes are used next to each other are based on
considering the influence of the weight of the boxes/cables.
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H.4.11 Mixed penetration seals

Mixed penetration seals are common in practice. To allow a classification as a basis for CE marking
(written rules necessary to define the field of application!) a standard configuration was developed
based on intensive test experience in some tests laboratories. The basic principle of the standard
configuration is to include all services intended to be grouped together. To simplify the test design a
so-called “Standard Mixed Module” was defined. This module contains a selection of the cables from
Table A.1 and the biggest or most critical pipes.

H.5 Notes on test procedure

If the service is a supply service, it will in practice be conveying a medium, e.g. gases, fluids or
electricity. The standard test should be carried out using inactive service conditions.

When a test on a 'live' or active service is carried out, the exact procedures are a matter of negotiation
between the testing laboratory and the test sponsor, and should take account of any relevant safety
requirements and the specific nature of the service(s).

H.5.1 Thermocouple pad

An adhesive quantity of 0,2 g for smooth surfaces and 0,5 g for rough surfaces is recommended.

H.5.2 Blank seal

For some types of products/seals it can be assumed from the failure mode observed in tests that a
blank opening may be the worst case as in this case services supporting the seal mechanically are
missing. This is especially true for floor applications. In such a case the maximal seal size has to be
defined from a test of a blank penetration seal.

H.5.3 Critical pipe/cable approach

This approach offers the opportunity to the test sponsor to cut the number of specimens necessary to
cover the desired field of application considerably, especially if a wide range of services, special
situations, e.g. inclined pipes, or mixed penetration seals are to be covered.

H.6 Notes on test criteria

Because of the non-uniform geometry of a system containing penetrating services, the average
unexposed face temperature is not relevant in assessing insulation compliance.

H.7 Notes on validity of test results (field of application)

H.7.1 Flexible wall constructions

An insulation in the wall is assumed to increase the heat input into the penetration seal and hence to
represent the worst case. Because of the support effect the insulation may have on the edge of the
seal an aperture framing is required when the penetration seal is to be installed in other constructions.
To avoid the necessity to test two walls when a seal without aperture framing is intended to be tested
the standard configuration allows removing the insulation around the penetrations seal to a depth of
100 mm to eliminate a possible support effect. To ensure bending of the studs takes place as
assumed for the worst case by using an insulated wall the studs must remain insulated over their
length even where several seals are included in a test construction.
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H.7.2 Cables

A failure of any cable out of a group (as defined in the standard configuration and Table A.1) fails the
whole group because not only the size but also other influencing parameters were considered when
selecting the cables to form a group. Not all influencing parameters may be covered any more if one
cable fails.

If there is a reason to believe, from the properties of the cables used in practice, that the performance
would be worse than those selecled for the standard configuration, then additional tests may need to
be carried out.

H.7.3 Plastic pipes

The rules given in E.2.7.4 are hased on the list of pipe materials for which test results on PVC-U and
PE-HD are valid, as used in Germany on a national basis. Included are only pipes made according to
EN standards equivalent to the DIN standards referenced in this list. As there is not for all DIN
standards an EN equivalent available and as all composite pipes are specified via a national approval
the list in this standard is very much restricted compared to current German practise. Further test
experience may allow extension of the list.

H.7.4 Seal size

See H.H.2.

H.8 Notes on test report

The risk of fire propagation varies with the piping material used. For metallic pipes such aspects as
heat conduction, strain, melting point (copper, brass, steel, and aluminium) are decisive. For mineral
caonstruction materials (e.g. glass, fibre reinforced concrete) it is the stability when exposed to
elevated temperatures that is important and for plastics melting characteristics and flame propagation
can be significant.

Restrictions on the application of the test result can be derived from such descriptions included in the
test report, e.g. in respect of the materials used for the services or in respect of the suitability of the
sealing system for a particular application such as behaviour of intumescent materials:

1) under lower temperatures than the standard time temperature;

2) influenced by hot water pipes;

3) influenced by different gases etc.
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