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MepeBon esponeiickoro ctavaapta EN 1363-1:1999 Ha pycckuit A3bIk

1 ObnacTb NnpMMeHeHus

HanHasn yacts EN 1363 ycraHaBnusaet obwme npuHLMNGLI A5is OnpeaeneHus CONPOTUBNEHNA Pasnnuy-
HbIX 3/IEMEHTOB KOHCTPYKLMM, KOrZ1a OHU NOABEPraloTCs CTaHAAPTHLIM YCNOBUAM BO3OSUCTBUS OMHSA. Afb-
TepPHaTUBHbLIC U JONONHUTENLHbIE NpoLeAypbl AN BbINOSIHEHUS cneunanbHbix TpeGoBaHuii npuBeaeHbl B
EN 1363-2.

MpuHUMN, KOTOpPLIA peanu3oBaH BO BCEX €BPONEeNCKUX CTaHAapTax, OTHOCALUMXCA K UCTILITAHUIO OrHe-
CTOMKOCTU, TAKOB, YTO KOrAa acrneKTbl U Npoueaypbl UCNILITAHUA SABNAIOTCA OGLWEN3BECTHBIMU 1A BCEX KOH-
KPETHLIX METOAOB, Hanpumep KpUBas Temneparypa/Bpems, Torga OHU YKa3biBAlOTCA B 3TOM METOAE UCTLI-
TaHusa. Korga o6l npuHumMn SBNsieTCA OGLIEenpPUHATLIM AN MHOTUX KOHKPETHLIX METOZOB UCMLITAHUS!, HO
CBEIEHUs OT/IMYAIOTCH B 3aBUCUMOCTU OT UCTILITLIBAEMOTO SNIEMEHTa, HaNpuMep U3MepeHue Temneparypbl
NOBEPXHOCTU, HE NOABEprLIeCA BO3AENCTBMIO, TOFAA NPUHLIUN NPUBOAUTCS B 3TOM [OKYMEHTe, a CBEIeHUN
OTpaXaloTcs B creuuarnisHoM MeTofe uUcrbiTaHus. Korpa HekoTopble acnekTbl UCMbITaHUS SABRSIIOTCA YHU-
KanbHbIMU AN onpefeneHHOro KOHKpeTHoOro Metoga UcnbiTaHus, HanpuMep UcrbiTaHUe NPOTUBONOXXAaPHbIX
3aCnNOHOK Ha BO3AYyXOMPOHULAEMOCTb, TOraa NogpoGHOCTM HE BKITHOYAIOTCS B 3TOT SOKYMEHT.

MonyyeHHbIe pesynbTaThl UCMbITAHUS MOTYT ObITb HaNPsSIMyK NPUMEHUMbI K APYrUM aHaJIorMYHbIM 3r1e-
MEHTaM MM BapuaLmMam UCTbITAaHHOrO anemMeHTa. CTeneHb TOro, HACKOMbKO ATO paspeLleHo, paccMaTpuBa-
€TCSsi B OTHOLLUEHWUM NPSIMOro NPUMEHEHUs1 peaynbTarta UCMbITaHUiA U OrpaHMYUBAETCS MONIOXKEHUSMU NpaBun,
KOTOpbIe OrpaHM4YuBaloT BapbUpPOBaHMe UCTbIThIBaeMbIX 06pa3uoB 6e3 fanbHeiweii oueHku. MpaBuna gns
onpepgeneHns AonycTUMbIX BapyaLuid NpuBeLeHbl B K&XXA0M KOHKPETHOM MEeTOAe UCTIbITaHUA.

Bapvauum 3a pamkamy paspeLueHHbIX NpsiMbIM NMPUMEHEHWEM OXBaTbIBAIOTCH B pacLUMPEHHOM MpuUme-
HEeHUU pe3ynbTaToB UCTIbITAHUA. OTU pesynbTaThl 00pPasyloT yrilyGneHHbI aHanua KOHKPETHOM KOHCTPYKLMK
nagenus U noBefeHue npu UCMbITaHUM NPU3HAHHOW opraHu3auueid. [lanbHeilee pacCMOTPEHUE NpSMOro 1
pacLUMPEHHOro NPUMEHEHUs MPUBOAUTCS B NPUIIOXKEHUU A.

MpoAoMKUTENLHOCTE BPEMEHU, B TEUYEHUE KOTOPOrO UCTLITHIBAEMbIA 3MIEMEHT, MOAWUMPULIMPOBaHHBII
NPAMOIA UNK pacLLUMPeHHO 06N1acTb0 NPUMEHEHUS, YOOBNETBOPSET ornpeaesieHHbIM KpUTepusaM, noasonser
NpoBOAUTL NOCNEAYIOLLYIO KIlacCuukaLmio.

Bce 3HaveHus, ykasaHHble B 9TOM CTaHOapTe, ABMIATCH HOMUHAMNBHLIMUA, €CIIM He YKa3aHo MHoe.

2 HopmaTuBHbIE€ CChINKK

HacToswuin mexagyHapofHblli cTaHAapT cOpepXuT TpebGoBaHua M3 apyrux ny6nukauuii nocpeacTBoM
CCbITOK Ha aTK nybnukauum ¢ ykasaHmem u 6e3 ykasaHus roga ux usagaHus. 3TM HopMaTuUBHbIE CCbUTKM MpU-
BedeHbl B COOTBETCTBYIOLIMX MECTax B TEKCTe, a nepeyeHb nybnukauwii npueegeH Huxe. lNpu ccbiikax Ha
ny6nukaumm ¢ ykasaHuem roga ux U3faHus Nocrnepylowme UaMeHeHUsl UM NocreayolmMe pegakumm aTux
ny6nvkaumin feicTBUTENbHBI ANA HACTOSLLIEro MEXAYHApOOHOro CTaHAApTa TONLKO B TOM CIly4Yae, eCliv OHU
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BBeJeHbl B [eCTBME MyTeM U3MEHEHWA Unu nytTeM MOAroTOBKW HOBOW pefakuuu. MNpu cobinkax Ha nybnu-
kauuu 6e3 ykasaHus rofa usgaHus AeicTBUTENLHO NoclieaHee U3gaHue npyMeeAeHHon nybnvkaumu.

prEN 520 N'incokapToHHble nucTel. Cneuudukauus. Metoabl ucnbitaHus (1ISO 6308:1980 ¢ UsmeHe-
HUSIMMK)

EN 1363-2 McnbiTaHns Ha OrHECTOMKOCTb. YacTb 2. AnbTepHaTUMBHbIE U AONONHUTENbHBIE NpoLueaypb!

ENV 1363-3 UcnbiTaHunsa Ha orHecTolkocTb. YacTk 3. Mposepka paboTbl neun

prEN ISO 13943 MoxapHas 6e3aonacHocTb. Crnosapb (ISO/DIS 13943:1998)

EN 60584-1 Tepmonapsl. Yacts 1. PecbepeHTHble Tabnuupl (IEC 584-1:1995)

3 OnpeneneHus u 0603Ha4YeHUsA

3.1 OnpepeneHusn

Mpu npumeHeHun aaHHoin Yyactu EN 1363 pericteyioT onpepenerus cornacHo prEN ISO 13943, a Taike
crieaylowme:

3.1.1 dbakTMUYecKMe XapaKTepuCTUKU MaTepuana: XapakTepucTuku matepuana, onpeaeneHHble npo-
6amMu, B3STbIMW U3 UCTbITbIBaEMOro obpasLa Afs UCNbITaHUS Ha OrHEeCTOWKOCTb B COOTBETCTBUM C TpeboBa-
HUSIMU KOHKPETHOTO CTaHAapTa Ha NpoAyKLuMIo.

3.1.2 upeHT™M(dMKALUMOHHbIE XapaKTepuCTUKM MaTtepuana: XapakTepucTUKU martepuarna, Kotopble
yKaaaHbl 4J19 MapKA MaTepuara, KoTopasi MOXeT UCMOJb30BaThCA AN NPOEKTHLIX Lenei.

3.1.3 cooTBeTCTBYIOLWAA KOHCTPYKUMA: Popma KOHCTPYKUMKM, Tpebyemas Anst UCMbITAHUA HEKOTOPbIX
TUMNOB UCMbITbIBAEMbIX 06pa3LoB, HanpUMep BakyyMUMpoBaHHbIe 6eTOHHbLIE NNUTLI NoBepx bpyca.

3.1.4 nporu6: [lechopmanms, CBA3aHHAA C KOHCTPYKLUMOHHBIMWA /Uy TeMNepaTypHLIMU BO3AEACTBUSIMUA.

3.1.5 aneMmeHT cTpouTensHOW KOHCTPYKUUU: OnpefeneHHbIi CTPOUTENbHBIA KOMMNOHEHT, HanpuMep
CTeHa, BHYTPEHHSAs1 HeHeCyLLast cTeHa, Non, Kpbilwa, 6anka U KornoHHa.

3.1.6 NOBepXHOCTb, NOABEPXKEHHAA BO3AeUCTBUAM: CTOPOHA UCTLITEIBAEMON KOHCTPYKLUK, KOTOpast
noasepraeTcs orHEBOMY BO3[EACTBUIO.

3.1.7 HakanuBaHMe AoKpacHa: VcnyckaHue cBeTa 6e3 nnameHu, CBA3aHHOIO C FOpeHUeM Martepuana.

3.1.8 usonauuma: CnocoGHOCTb MCMbITbIBAeMOro o6pasua pasfensiowero anemMeHTa CTPOUTENbHOWM
KOHCTPYKLMM NpWU BO3AEWCTBMU OrHSl HA NOBEPXHOCTb ONPaHMuYUTL NOABLEM TeMrnepaTypbl CTOPOHbLI, He noj-
BepraioLLeincs BO34eNCTBUIO, HMKE yKa3aHHOMO YPOBHA.

3.1.9 uenocTHoCTL: CNOCOBHOCTL UCTILITLIBAEMOrO 06pa3sLa pasaensiowero aNeMeHTa CTPOUTENLHON
KOHCTPYKLUM NPy BO34EUCTBUMU OFHSA HA CTOPOHY NpeaoTepallaTth NPOXOXKASHMe Yepe3 Hero NnamMeHu u ro-
PSiYMX ra30B U NPeaoTBpaLLaTb BO3HUKHOBEHUE MNITaMEeHNU Ha CTOPOHE, He NOABEePraloLencs BO3AeUcTBUIO.

3.1.10 Hecywan cnocob6HOCTL: CnocoGHOCTL MUCNbITHIBAEMOro 06pa3sua HecyLwero aneMeHTa Bbiaep-
XMBaTb UCMbITaTeNbHYIO Harpysky, rae Heobxoaumo, 6e3 npesbileHUs 3afaHHbIX KPUTEPUEB, KaK B OTHO-
LLEHUW BENUYUHbI PacTSDKEHUS!, Tak U cTeneHu aecopMaLiuu.

3.1.11 HecywWwMiA 3neMeHT: DJIeMEHT, KOTOpbIA NpeAHasHaYeH AN UCMONb3OBaHWUA B HECEHUW BHeLU-
Heil Harpy3ku B 34aHUM U COXpaHEeHUU 3TOI HecyLell CNOCOBHOCTU Noa BO3AENCTBUEM OrHA.

3.1.12 nnockocTb HEMTPaNbLHOro AaBrieHUA: YPoBeHb, NpU KOTOPOM AaBrneHne paBHO BHYTPU U cHa-
PYXM neyu.

3.1.13 Boob6paxaembiit ypoBeHb nona: [peanonaraeMbiit ypoBeHb NMofna NO OTHOLLEHUIO K MOMoXe-
HUIO 3NeMeHTa 31aHNA B JKCTyaTaLmm.

3.1.14 3amemnenme: CaepxvBaHue paclUMpeHUs UNU BpaleHUs (BbI3BAHHOMO TeMMNepaTypHbLIMU MK
MexXaHU4YeCKAMU BO3[1eCTBUSIMU) BO3MOXHbBIX HA KOHLIAX, KPOMKaX UIIA OMOPHBIX YaCTSX UCNbLITHIBAEMOro
o6pazua. NMpumepbl paanUyHbLIX TUMOB 3alleMIeHns: NPOAOSIbHOEe, BpallaTensHoe u 6okosoe.

3.1.15 pa3gensowWwmMid 3NMeMeHT: JMNEMEHT, KOTOpbIA NpeaHasHa4YeH Ansa UCNoNb3oBaHUA Npy noanep-
XaHUW pasfeneHust Mexzy AByMsi NpUneraowmuMn NnowaaaMu 3aaHusa B cnyvae orHsl.

3.1.16 yreuka AbiMa: CnocoGHOCTb anemMeHTa KOHCTPYKLUM YMEHbLUaTb NPOXOXAEHUe ropsiuux U /unu
XOFOAHbIX ra30B WIK [ibIMa C OAHOIN CTOPOHLI 3rieMeHTa Ha ApYTYIo HWKE YKasaHHbIX YPOBHE.

3.1.17 Hecywan KOHCTPYKumMs: KOHCTpyKLMA, KOTOpaa MoxeT noTpeboBaTbcs Ans UCTIbITAHNS HEKOTO-
PbiX CTPOUTESLHBIX 3NIEMEHTOB, B KOTOPLIE cobMpaeTcs ucnbiTbiBaeMblii obpasel, Hanpumep CTeHa, B KOTo-
pylo yCTaHaBnMBaeTcsl ABepb, CM. NpunoxeHue B.

3.1.18 HenpepbiBHOE Nnams: NpoaorpkuTensHoe NNamMA B TeueHne nepuoaa BpeMeHn 6onee 10 cexk.

3.1.19 ucnbiTbiBaeMas KOHCTpPykums: lNonHas c6opka ucnbiTbiBaemMoro obpasLia BMecTe C NoAAEepXu-
BalOLLIEA KOHCTPYKLIVEH.
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3.1.20 ucnbiTaTenbHaa pama: Pama, cofepxallas UCMbITbIBaEMYI0 KOHCTPYKLMIO C LieNblo YCTaHOBKM
B Neub.

3.1.21 ucnbiTaTtenbHas Harpyaka: Harpyska, npunaraemas K ucnblTeiBaemMomy obpastly.

3.1.22 ucnbiTbiBaeMblil o6pa3sel: SNeMeHT (U YacTb) CTPOUTESNILHON KOHCTPYKUMK, NpeaoCTaBrieH-
Hbli 60 C Lenbio onpedeneHns ero OrHecToMKocTu, NMBo Ans onpeerneHWs OrHECTOMKOCTU ApYyroro
CTPOUTENBHOTO 3MeMeHTa.

3.1.23 otpenbHan obnacrb (u): YacTb (1) o6LLEn NOBEPXHOCTU KOHCTPYKLMK, UCKIIoYas pambl/coeam-
HEHMS U T. A., KOTOpbIE, BOMOXHO, ByayT MMeTb APYryr U3ONALMOHHYIO XapakTepUCTUKy.

3.2 CymBonbI U 0603Ha4eHUsA
CumBonbl U onpefeneHus], ykasaHHble Hke, UCTIONb3YKTCH B JaHHOM AOKYMEHTe.

Cvmeon | EavHuua nsmepeHus OnucaHve
A °C MUH Mnolwaab Npyu cpegHen No neYy KPMBOM TeMnepaTypa/Bpems
As °C MUH Mnowaab Npy cTaHOapTHON KPUBOWM TeMnepaTypa/Bpems
C MM QceBoe cxaTve, USMepsieMoe OT Hayana Harpesa
d MM PaccTosiH/e OT KpailHero BOMoKHa NPOEKTHOM 30HbI CXaTUS [0 KpaAHEero

BONOKHa NPOEKTHOW 30HbLI PaCTSHKEHUsSI CTPYKTYPHOW cekuumn obpasua ans
UCNbITaHUA Ha U3rné

D MM Mporn6, namepsieMbli OT HaYana HarpeBa

h MM I'IepBOHaqaanaﬂ BbiCOTa Harpy>KeHHOro BepTukaribHOro UChnbiTbiBaeMoro
obpasua

L MM [nvHa nponeta ucnoiTbiBaemMoro obpasua

t MUH Bpems oT Ha4ana Harpesa

T °C Temnepartypa BHYTPU UcnbiTaTeNbHON NeYu

4 O6opyanoBaHue ANA UcNbITaHUA

4.1 O6wue nonoxeHUA

O6opynoBsaHue, Ucnonb3ayemoe Ans NpoBeieH!si UCTILITAHWUS, B OCHOBHOM COCTOUT U3:

a) crneumanbHO CKOHCTPYMPOBAHHON MeyYn Ans NoaBepraHuA UCNbITbiIBaeMbiX 06pasLoB yCNoBUAM WC-
NbITaHUS;

b) KoHTponbHOro 060pyaOBaHMs, KOTOpOe NMO3BONsIeT perynupoBarb, kak Tpebyertcs B 5.1, Temneparypy
neuu;

¢) ob6opyaosaHVs Anst KOHTPOMNSA U MOHUTOPUHIa AABNEHUA FOPAYUX ra3oB B Neuu, kak Tpebyetcs B 5.2;

d) pambl, B KOTOpPYIO MOHTUPYETCS UCTILITLIBAEMAs KOHCTPYKLMA U KOTOPas MOXeT ObiTb nomelueHa B
COeAMHEHME C NeYblo Tak, YTOObl COOTBETCTBYIOLLME YCNIOBUA HAarpeBaHWA, 4ABNEHUA U NOAAEPXKKU MOITK
6bITb 06ecneyeHsl;

€) NnpucnocobnerHuns Ans Harpy3kuM U KpenneHust MCnbiTbiBaeMoro obpasua B paBHON CTeneHw, Bkilovas
KOHTPOIb U MOHUTOPWHI Harpys3ku;

f) oGopynoBaHusi onsi usmepeHuss TeMnepaTtypbl B Ne4n U Ha HeoGorpeBaeMoi NOBEPXHOCTU UCMbIThI-
Baemoro obpasua, He NoaBepXXEeHHOW BO3AEUCTBUIO, U B TOW YacTU UCnbITbiIBaemoro obpasua, rae Heobxo-
OUMO;

g) o6opyfoBaHus Ans usmMepeHusi npormba ucnbiTbiBaemoro obpasua;

h) o6opynoeaHua ans OLIEHKU LIENOCTHOCTU M ANA YCTAHOBNEHUA COONIOAEHWA KPUTEPUEB NOBEAEHMS,
onucaHHbIX B NMyHKTe 11;

i) 06opynoBaHUs ANs yCTaHOBMEHUS NPOLLEALLEro BPeMEHH;

j) obopynosaHusa Ans M1sMepeHust KOHLLEHTpaLMKU KUCNopoaa ra3os neyu.

4.2 MNeyb

Meyb ANs UcrbITaHuiA AomkHa ObiTb CKOHCTPYUpOBaHa Afis paboThl Ha XMAKOM W ra3oo6pa3HOM Tonnmee
¥ pgorkHa 6bITb cnocobHa:

a) HarpeeaTb BepTuKarbHble Y FOpU3oHTanbHbIe pasaenuTenbHbIe aNIieMeHTbl C OAHOW CTOPOHbI, UK

b) HarpeBaTb KOMOHbLI CO BCEX CTOPOH, UK

C) HarpeBaTb CTeHbl 6onee YeM ¢ OHOW CTOPOHbI, UMK

d) HarpeBaTb 6arku C Tpex Unu YeTbipex CTOPOH OAMHAKOBO.
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Opyrue cneumarnbHble Nevn MoryT notpeboBaTbes AnNA cneuuanbHbIX ANeMEHTOB.

dyTepoBka NeuMm JOIDKHA COCTOSITb U3 MatepuanoB ¢ NNOTHOCTLIO MeHee 1 000 kr/m®. Takue dyTepo-
BOYHblEe MaTepuarbl AODKHLI UMETb MUHUMATLHYIO TOnLuHY B 50 MM U AOMKHBLI COCTaBNATL NO KpaiHein
Mepe 70 % noaBepeHHON BO3AEICTBUIO BHYTPEHHE NOBEPXHOCTU NEYn.

Meub porkHa 6bITb cniocobHa obecneunTb cTaHAApPTHbIE YCNOBUA BO3AEWCTBUA OFHA B OTHOLUEHUW
TepMU4ECKOro BO3ICCTBUA U [aBIEHUA.

Mpumeyanme — Meum MOryT NPOEKTMPOBATLCS Tak, YTOOLI cOopka Gonee YeM M3 OAHOro ANEMEeHTa MOTNa UCTIbIThI-

BaTLCA OJHOBPEMEHHO, NMPU YCMOBUM, YTO Bce TpeboBaHMA ANA KaXaoro OTAenbHOrO 3MeMeHTa Mornu GbiTb Co-

GnioaeHbI.

4.3 Cuctema HarpyxeHusi

Cuctema HarpyxeHusl fofmkHa 6biTb crocobHa noABeprHyTb UCMbiTbiBaeMble 06pasLibl YPOBHIO Harpys-
KW, onpefeneHHoOMy B coOTBEeTCTBMU C 5.4. Harpyska mMoxeT NPUMEHATLCA rMapaBnuyecky, MexaHu4eckn
WK C UCMONb30BaHMEM IPY30B.

Cucrema HarpyxeHus AorpkHa ObiTb cnocobHa cuMynvMpoBaTh YCioBUS paBHOMEpHO pacnpeaeneHHon
Harpy3ku, TOYEYHOWU Harpy3sku, KOHLIEHTPUYECKON Harpyaku, OCEBOW Harpysku Unu aKCLIEHTPUYECKON Harpys-
KV B paBHOI CTEMNEHU ANsl UCTILITLIBAEMOW KOHCTPYKLIMKU. CucTeMa HarpyxeHus fomkHa 6biTb cnocobHa noa-
AEepX1BaTh UCTIbITATENbHYIO Harpy3Ky ¢ MOCTOSIHHBIM 3HaveHueMm (15 % Tpebyemoro 3HauveHus) 6e3 name-
HeHusi ee pacnpezeneHusi, OTCIieXuBasi MakcuMarnbHbIA NPorb n ckopocTb nporuba ucnbiTbiIBAaEMOro 06-
pasua, A0 Tex nop, Noka He NPOM30AET NoTeps HecyLeil cCNOCOGHOCTH, kak onpeaeneHo B 11.3, unu B Te-
YeHve BPEMEHU UCTIbITaHUs!, B 3aBUCUMOCTH OT TOFO, YTO NMPOU3OMAET paHblue.

Cuctema HarpyeHusi He [OIDKHA CYLLECTBEHHO BMUSiTb HA nepeaady Tenna yYepes obpaseu, a Taike
NpensTcTBOBaTb MCMOMb30BaHUIO U3ONMPYIOLLUX MPOKNaaok Tepmonapbl. OHa He AOoMkHa MewaTb usMepe-
HWIO NOBEpPXHOCTM TeMrnepatypbl W/wunu npormba M pgorkHa Aonyckatb obwee HabnioaeHWe 3a He nNoasep-
)XeHHOM BO3AENCTBUIO NOBEPXHOCTLI0. O6LLas nnowaab KOHTaKTHLIX TOYeK MEXAY YCTaHOBKOW U NOBEPXHO-
CTbl0 UCTbITbIBaeMoro obpasiua He AorkHa npesbiwaTte 10 % oblieit nnolwaamu NOBepXHOCTH FOPU3OHTasNb-
HOro UcnbITbiBaeMoro obpasua.

4.4 UcnbiTaTtenbHbie paMbl

CneumanbHble UCMbITaTenbHbIe paMbl UNK ApYrMe cpeacTsa AOMKHbI UCMONb30BATLHCA ANA BOCMPOU3-
BEAEHUS rpaHuULIbl U NOAASPKAHUS YCITOBUIA, COOTBETCTBYIOLLIUX YCNOBUSAM UCNbITAHUSA, kak TpebyeTcs B 5.5.
PasnuyHblie TWMbl UCMbITbIBAEMbIX KOHCTPYKLMIA TPebyloT UcnbiTaTenbHbIX paM pasnuyHON XecTkocTu. MNo-
BeJeHWe UCNbITaTerNbHbIX pam JOMKHO OLEHUBATLCH MPUMOXEHUEM pacLUMPSIOLLE CUNbl B paMe Ha cepe-
OVHEe LUMPUHbI MexXay ABYMs MPOTUBOMOMNOXHbIMA GOKOBUHAMU C M3MEPEHUEM YBEIUYEHUS] BHYTPEHHEro
naMepeHus. YeenvdeHne He AOMMKHO MpeBbiwaTb 5 MM npu npunoxeHun cunbl 25 kH. Takas oLeHka Aomk-
Ha NpoBOAMUTLCS B 060MX HanpaBneHUsX pambl.

Koraa ucnbitTatenbHble paMbl JOMKHbI OTBEYaTb APYrMM TpeGoBaHWUSAM, TOr4a OHU NPUBOASITCS B KOH-
KPEeTHOM MeToAe UCMbITaHus.

4.5 ObopynosaHue

4.5.1 Temnepatypa

4.5.1.1 Tepmonapbl neum

Tepmonapbl Ne4y AomkHbl GbITb MNACTUHYATLIMU, KOTOPbIE BKIKOYAOT B COOpKe CMOXEHHYI0 CTarlbHYo
nNacTuHy, Tepmonapy, UKCUpyeMYIo K He U coaepKallyto U3ONsLMOHHbBIA MaTepuar.

MnacTuHyaTan YacTb AormkHa ObITb CKOHCTPYMpOBaHa W3 MIOCKMX nonoc pnvHoit (150 £ 1) MM, LUMPUHOWA
(100 £ 1) Mm, TonwwmHoOM (0,7 £ 1) MM M3 HUKENIeBOro CrriaBa, CrOXKeHHbIX, Kak NoKa3aHo Ha puUcyHke 1.

NameputenbHoe coeamHeHWe OOMKHO COCTOSITb U3 HUKEMb-XPOMOBOrO/HUKeNb-anoMuHuesoro (tun K)
nposoga, kak onpegeneHo B IEC 584-1, copgepxalierocs B MMHEpanbHOM M3ONALUMN B TEPMOCTOWKON U3
CTanbHOro cnriaBa onneTke HOMUHanNbHLIM AMAMETPOM 1 MM, ropsiuuMiA cnai areKTpuYeckyu U3onupoBaH oT
onneTku. Fopsaunid cnail TepMonapbl AOMKEH (OUKCUPOBATLCSA K reOMeTpU4eckoMy LieHTPY NnacTuHbl B Mo-
NOXEHUW, NoKa3aHHOM Ha pucyHke 1, HeGOnbLLIOW CTanbHOW NONOCON, CAeNnaHHON U3 TOro e Martepuana,
41O U NnactuHa. CtanbHasa nonoca MoXeT ObiTb MPUBapPeHa K NNnacTuHe U MoXeT ObiTb NMPUKpyYeHa K Hewr
Ans obneryeHusl 3aaMeHbl Tepmonapbl. Monoca AomkHa ObiTe NpUMepHO 18 X 6 MM, ecr OHa To4eYHOo Npu-
BapuBaeTCH K NNacTMHe, U HOMUHanbLHO 25 x 6 MM, ecny nNpuUKpy4MBaeTcs K nrnactuHe. BonT fgomkeH 6biTb
2 MM B gnamertpe.
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C6opka nnacTuHbl U TepMonapbl AoMKHa ObiTb OCHaLLEeHa NpOoKaaKoi U3 HeopraHM4YecKoro MSONALIMOH-
HOro MaTepuana HoMUHanbHbLIM paamepoM (97 £ 1) % (97 + 1) x (10 + 1) MM, nnoTHocTkIo (280 + 30) KM’
Mpexae 4Yem nnactuHYaTble Tepmonapbl 6yAyT Ucnonb3oBaTbCA B MEpBblid pas, nnacTuHyaTas Tepmo-
napa B c6ope gomkHa GbiTb BblaepxaHa B npefBapuTeribHo Harpetoi neuu npy 1 000 °C B TeyeHwe 1 u.
MpviMeyaHne — BoigepxuBaHWe B XaponpoqHOW neun B TeueHne 90 MUH Npu CTaHOApTHOW KpuBoW Temneparypa/
BPEMS CYUTaeTCsl NPUeMNEMoii anbTepHaTUBON UCTIONE30BAHUIO NEYU.

Ecnu nnactuHyatasi Tepmonapa ucnonb3yeTcs Gonee ogHoOro pasa, AOMKEH BECTUCH XXypHan ee Uc-
NonbL30BaHus, BKIOYas AN Kaxaoro UCnonb3oBaHWsA NPOBEPKM, caenaHHble BO BpEMS KcrnyaTauuu. Tep-
mMonapa ¥ U3onsuMoHHas npoknagka AomkHbl 3aMeHsATLes nocne 50 4 BO3AelCTBUA B Neyw.

4.5.1.2 Tepmonapbl Ha NOBEPXHOCTU, HEe NOABEPralLencsi OorHeBOMy BO3AEHCTBUIO

Temnepatypa Ha NOBEPXHOCTM UCMbITbIBAEMOro obpasuia, He noasepralLLeincs Bo3AeNCTBUIO, OMKHa
U3MepATbCA C NMOMOLLBIO AWCKOBLIX TepMonap Takoro Tuna, Kak noka3aHo Ha pucyHke 2. [insi Toro 4Tobbl
ob6ecneunTb XOpOLLMA TEPMUYECKU KOHTaKT, NpoBoaa Tepmonapbl Tvna K (kak onpepeneHo B IEC 584-1)
0,5 MM B ouameTpe AomKHbl BbiTb NpMNasiHbl UNW NpUBapeHbl K MegHoMy Aucky 0,2 MM TOnMWUHOM U 12 MM
B Avamertpe.

Kaxgas TepMonapa gomkHa GbiTb NOKpbITa NpoKnaakoii pasmepom (30 £ 0,5) x (30 £ 0,5) x (2,0 £ 0,5) Mm
M3 HEOpraHW4ecKOro 3ONALMOHHOTO MaTepyana, ecny He ykasaHo MHOe B CTaHapTax Ha KOHKPeTHbIe ane-
MeHTbI. M30MsLMOHHBII MaTepuan OoMmKeH MMeTb NnoTHocTh (900 + 100) kr/M®. VI30MsiLMOoHHBIe npoknaaku
DOMKHbI 6bITh Bbipe3aHbl TakuM 06pa3om, YTobbl pasmecTuTb Nposoaa Tepmonapbl. Mpopeau MoOryT Hauu-
HaTbCA OT NPOTUBOMNOMNOXHbIX YITIOB NPOKNaAK1 UNU C CepeauHbl BAOMb NPOTUBOMONOXHbBIX Kpaes, Kak noka-
3aHO Ha pucyHke 2. MameputensHoe U 3anucbiBarowee o6opyaoBaHue AomkHO GbiTb cnocobHo paboTaTh B
npegenax, ykasaHHbix B 4.6.

4.5.1.3 NMepeasuxHble TepMonapbl

OpHa unu 6onee nepeaBMXHbLIX TEPMOMAaP TAKOW KOHCTPYKLIMM, Kak MOKA3aHO Ha pUCyHke 3, AOMKHbI
6bITb AOCTYNHBI AN U3MEPEHUst TeMnepaTypbl NOBEPXHOCTHU, HE MOABepriiencs BO3AEWCTBUIO, BO Bpems
UCMbITAHUS B MONIOXEHUSX, A€ BO3MOXHbI Gornee BbicokUe Temnepatypbl. UsmeputenbHoe coeauHeHue
TepMonaphbl JOMMKHO COCTOSITb M3 NpoBOAOB Tepmonapsl Tuna K (kak onpeaenexo B IEC 548-1) 1,0 m B Ana-
MeTpe, NpUnasiHHbIX UK NPUMBAPEHHBIX K MeSHOMY AUCKY AnameTpom 12 mMm, TonwwmHoi 0,5 mm. Tepmonapa
B cOopke AormkHa ObiTb OCHALLIEHA PYYKOM, Tak YTO OHA MOXET ObiTb NpuUnoxeHa K Mool Touke NoBEPXHO-
CTW, He NnoaBep)KeHHON BO3AeHCTBUIO, UCTbITbiIBaeMoro obpasLa.

4.5.1.4 BHyTpeHHHWe TepMonapbl

Ecnu TpebyeTcs nHOpMaums OTHOCUTENBHO BHYTPEHHEN TEeMMepaTypbl MCTbIThIBAEMOro obpasta unu
onpeaeneHHOro KOMMNOHEHTa, OHa AOoMKHa OblTb NnonyyeHa NOCPEACTBOM TEPMONap, UMEIOWUX XapaKTepu-
CTWKW, COOTBETCTBYIOLUME AWanasoHy Temnepartyp, KoTopbie GyayT MsmepsiTbCsi, a Taloke NPUroaHbl K Trny
mMaTtepuanoBs ucnbiTbiBaeMoro obpasua. Cneundukauus TepMonap Onsi USMepeHusi BHyTPEHHeln Temrnepa-
Typbl NpuBeAeHa B npunoxeHum C.

4.5.1.5 Tepmonapa AnA TeMnepaTypbl OKpyXaloLiei cpeabl

TepmMonapa AormkHa UCMONb30BaTLCA AN YKa3aHWsi TeMnepaTypbl OKpyXxatowei cpeabl B naboparopun
86113y UcnbiTbiBaeMoro obpasua Kak Ao, Tak M BO Bpems nepuoga ucnbitaHusl. Tepmonapa AormkHa 6biTb
HOMUWHanNbLHO 3 MM AUaMeTpoM, C MUHepanbHOW U3onALUUeid, C ONneTkon U3 Hepxasetowen ctanu Tuna K,
kak onpegeneHo B IEC 584-1. UameputensHoe coeavMHeHUe AOMKHO ObiTb 3aLUULLEHO OT UCMyCKaeMoi Ten-
IOTbI U CKBO3HSIKOB.

4.5.2 laBneHue

[aBneHve B nNeyn OOMKHO U3MEPATLCA NMOCPEACTBOM CEHCOPOB TaKOW KOHCTPYKLUMM, KaK OnucaHo Ha
pucyHKe 4. MamepuTenbHoe M 3anucbiBatollee obopyaoBaHuMe AOMmKHO ObiTb cnocobHo paboTath B npege-
nax, ykasaHHsbIX B 4.6.

4.5.3 Harpyzka

Mpy ucnonb3oBaHUM TPY30B HUKaKoOe JanbHelllee UsMepeHUe Harpysku B UCMbITaHUU He TpebyeTtcs.
Harpy3aku, NnpumMeHUMble 3a cYeT rAApaBnUMYecKUX CUCTEM HarpyXeHusl, JOMKHbI M3MepSATLCS NOCPELACTBOM
OVWHaMOMeTpUYECKOro AaT4mka UIu ApYroro cooTBETCTBYIoWero o6opyaoBaHus, UMEIOLLErO TaKylo e Tou-
HOCTb, UK NyTEM OTCMEXUBaHUA MMAPaBMYeckoro JaBfieHUs B COOTBETCTBYIOLLEN Touke. ViaMepuTenbHoe
U 3anucbiBatolee o6opyaoBaHUe fOMKHO BbiTb cnocobHo paboTaTth B Npeaenax, ykasaHHbX B 4.3 1 4.6.
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4.5.4 NMporn6

WN3amepeHue npornba MOXeT NPOM3BOAUTLCA C UCMONbL30BaHWEeM 060pyAOBaHUA, MCNOMb3YHOLLEro Mexa-
HUYECKYI0, ONTUYECKYIO WM ANEKTPUYECKYI0 TeXHUKY. Korga Takoe o6opyaoBaHve Mcnonb3yeTcs B OTHOLLe-
HWUWU KPUTEPUEB NMOBEAEHUS!, HANpUMep namepeHue npormba nnu cxaTus, OHO JAOMKHO BbiTb CNOCO6HO pabo-
TaTb C TAKOW YACTOTOM, Kak Mo KpailHel mepe OQHO U3mepeHue B MUHYTY. Bece Heobxoavmbie npeaocTopox-
HOCTM AOMKHbI ObITb NPEANPUHATBLI ANA NPeaoTBpalLeHns mMioboro OTKINOHEHWN B NokasaTensx Aaryuka us-
3a Harpesa. [NoapobHOCTU OTHOCKUTENBHO TOYHOCTU U3MepUTeNbHOro 060pyaoBaHUs NpuseaeHs! B 4.6.

4.5.5 LlenoCcTHOCTL

4.5.5.1 Xnon4yato6yMaXHbii TaMMNOH

Ecnu He yka3aHO WHOe B CTaHAapTax Ha KOHKPeTHble AMeMEeHThI, XxnonyaTtobymaxHas nopknaaka, uc-
nons3yeMas ansi usMepeHusi LLenocTHOCTH, AomkHa Ha 100 % cocTosTb M3 HOBOro HeobpaboTaHHOrO HeOoK-
paLEHHOro 1 MSATKOro Xrnon4yaTobyMaXXHOr0 BOMOKHa TOMNWMHON 20 MM, KBaapaTHOW hOpMbl CO CTOPOHOM
100 mm, Becom oT 3 A0 4 r. OHa gomkHa ObiTb KOHAWLMOHMPOBaHa Nepes MCNoNb3OBaHMEM 3a CHET Mpo-
cywku B neym npu (100 £ 5) °C no kpaitHei mepe B TeHeHne 30 MuH. [Tocne NpocyLLKM OHa MOXET XPaHUTb-
Csl B CyLUUNbHOW NeYyu no kpaiHen mepe A0 24 Y UNnu XpaHUTLCA B BO3AYXOHENPOHULIAEMbIX KOHTelHepax B
TeyeHue o4HON Headenu nepea NpPocyLIMBaHUEM ONSTE B NeYM, Kak onncaHo Boilwe. [ Ucnonb3oBaHus OHa
JormkHa ObITb ycTaHOBMEHa B NPOBOAHYI0 paMKy, Kak NokasaHO Ha pucyHke 5, obecneyeHa py4koi noaxo-
OsiLLei AnUHbI.

4.5.5.2 Kanubp ans nsmepeHus 3asopoB

[Ba TMna kanubpoB ANs UsMEepeHuss 3a30pOoB, Kak NOKasaHO Ha pPUCYHke 6, JOrkHbl ObiTb B HaANM4UMK
Ans n3mepeHusi LenoctHocT. OHU JOMKHLI UMETb LMNUHAPUHECKUA cTanbHOW cTepxeHb (6 £ 0,1) MM u
(25 + 0,2) mm B gnametpe. OHu OOIKHBI BbiTb 0OEcneYeHbl M30NMPOBaHHLIMK PY4KaMu NOAXOAALLEN ANUHBDI.

4.6 TOYHOCTbL U3MepUTenbLHOro o6opyaosaHus

[nsa npoBegeHUsi UCMbITAHUIA HA OrHECTONKOCTb U3MepUTENbHOE oGopyp.oaaHMe AOIMKHO oTBEYaThb crie-
AyroLUM YPOBHAM TOYHOCTHU:

a) uamepeHue TemnepaTtypbl:  neuu £15°C
OoKpyXaroLliei cpefibl U NOBEPXHOCTH, He
noaBepraoLLeinca BO3AEHCTBUIO +4°C
npovee +10°C
b) usmepeHve naBneHus:: +2MNa
C) YPOBEHb Harpysku: 12,5 % ucnbiTaTenbHOi Ha-
rpy3sKu
d) namepeHve oceBoro CxaTusi MW pacluMpeHus 10,5 Mm
€) npoyee usmepehue nporuba: 2 MM

5 YcnoBusa ucnbiTaHus

5.1 Temnepartypa neuun

5.1.1 KpuBas HarpeBa

CpeaHsisa Temneparypa neuu, nosyyYeHHasi TepMmonapamu, onMCaHHbiIMU B 4.5.1.1, AOMDKHA OTCNEXU-
BaTbCA U KOHTPONUPOBATLCH Tak, YTOGbl OHa cnefoBana OTHOLUEHUIO

T = 345logo(8t + 1) + 20 (cm. pucyHoK 7),
rae T — cpeaHnas Temneparypa neum, °C;
t — Bpemsi, MUH.

5.1.2 flonycku

MpoLeHT oTknoHeHus1 d, B 06nacTi KpUBOI cpeaHel TeMnepaTyphbl, 3aperucTpUpoBaHHON KOHKPETHLIMU
TepMonapamu neuyu, B 3aBMCUMOCTU OT BpPeMeHU OT obnacTu craHAapTHON KpuBOW Temnepatypa/Bpems
normkeH ObITb B Npegenax:

a)15% ana 5 <t<10;

b)[156-0,5 (t— 10)] % ona 10 < ¢ < 30;

c) [6-0,083 (t—30)] % onsa 30 < t < 60;

d)2,5% ana t> 60,
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do — MPOLIEHT OTKIOHEHUS;

A —nnouwagpk noa takTU4eckoin KpMBOIA Nevu TemnepaTypa/Bpems;

As — nnowaab nod cTaH4apTHOW KPUBOW Temnepatypa/BpeMs;

t —BpeMs, MUH.

Bce nnowaaun AomkHbI paccHUTLIBATLCA OAHUM U TEM Xe METOAOM, T. €. CIIOXEHUEM nnoLwlaaei no uH-
TepBanam, He rnpeBbillaloWwmMM 1 MUH, U OOMMKHLI pacCYUTLIBATLCH OT BPEMEHU KHOSbY.

B nio6oe BpeMs nocne nepsbix 10 MUH UCMbITAHUA TemnepaTypa, 3aperucTpupoBaHHas Tepmonapoi B
neyu, He AOMKHA OTNMYaTLCA OT COOTBETCTBYHOLLEN TemnepaTypbl CTaH4apTHOM KpuBoi Temnepartypa/
Bpems Bonee yem Ha 100 °C.

Onsa vcnbiTbiBaemblx 06pasuoB, koTopble GLICTPO cropaioT, oTknoHeHue G6onee yem Ha 100 °C Bbiwe
yKa3saHHOV KpMBOW TemnepaTypa/BpemMsi MOXeT GbiTb NpeBbllIeHO Ha nepuoa He 6onee 10 MuH, Npu ycno-
BUU, UTO Takoe U3BbITOMHOE OTKMNOHEHME YETKO MAEHTU(ULMPYETCS Kak CBA3aHHOE C BHe3anHbiM BOo3ropa-
HMeM 3HAYUTENbHbIX KONMUYECTB NEerkOBOCTNaMEHSIOWMXCA MaTepuaroB, YBeNUUMBas Temnepartypy rasa B
neyu.

MpuMevaHue — XoTs HUKaKuWe JOMycku He AaHbl Ans cobrnioaeHnst KpUBOM TeMnepaTypa/Bpems B TeYeHWe NnepBbixX

NATU MUHYT UCNbITAHUA, OXXUAAETCH, YTO naﬁopaTopvm nonbiTaeTcA crnenosaTtb nNpeanucaHHbIM OTHOWEHUAM Ha-

CTOJ1IbKO GJ'IVIGKO, HacCKOJTIbKO BO3MOXXHO B T€4eHue 3TOro nepmoaa, TaK Yro pasnu4uve mexay uHrerpanamum npeanuv-

CaHHOW U [OCTUIHYTOW KPUBbIX CBOANNUCL K MMHUMYMY B Nio60i nepuop B Te4EHUE UCIIbITAHUA.

B pesynbTaTe GbICTPOro yBenuyeHus Temneparypbl B TeHeHMe nepBbiX NATU MUHYT UCNbITAHUA onepa-
TOPbI NEYX MOTYT CTONKHYTLCSH C TaKMMU TPYAHOCTSIMM NO KOHTPOSIO Neyn, Yto cobniogeHWe AOonNycKos, KO-
TOpble NPUMEHVMbI NOCne 3TOro nepuoaa, MoxeTt ObiTb AOCTUrHYTO. [ina obecneyeHus [ONONHUTENbLHOW
uHcpopmaumm, YTobbl usbexats AaHHOU npoGnembl, ogHa unu Gonee Tepmonap o6bivHOrO Tuna (T. e. 3-
MUINMTMMETPOBAs HEPXaBeloLas CTanb B ONNeTke) MOryT ObiTb UCMONb30BaHbI Ans 0GecneveHnus AoNonHU-
TenbHbIX AaHHbIX ANA Lenei KOHTPoONa neyn. 3a CYET onbiTa CpaBHEHUA MeXAY HAMU U NNacTUHYaTLIMU
Tepmonapamu 6onee TecHoe cobniofeHue NNacTMHYATLIMM TepMOMNapamMy ykasaHHbIX TeMnepaTyp MOXeT
6bITb JOCTUTHYTO OnepaTopamu Nevn u KOHTPONbHLIMKA CUCTEMaMM.

OpHako cobnitoaeHue npeanucbiBaeMbiX OTHOLWEHUH TemnepaTtypa/BpeMs B TeueHWe nepvoaa ucnbita-
HUs1 OCHOBLIBaETCS Ha MHchopMaLuK, NpeACTaBMAEMON NNAcTUHYaTON TepMonapoi.

5.2 [laBneHve neum

5.2.1 O6LKe nonoxeHusa

Ha pacnpeaenexvue gaBneHusi No BbICOTE NEYM B OCHOBHOM OKa3biBAET BIIMSIHUE ECTECTBEHHBIN (-
(beKT NnaBy4ecTy rasos, U C LIENbi0 KOHTPONA AABREHUA MOXHO NPEAMNoONoXUTL, YTO rpaaveHT AaBrieHus]
6ynet npuMepHo 8,5 MNa Ha MeTp BLICOTLI MEYM.

CucTema uaMepeHUsi JaBneHUs foimkHa GbiTb Takol, YTo6bl OHa He yuuTbiBana GbicTpble nepenagpi
JaBneHus (Hanpumep, ¢ uuknamu 1 cexk unu mexee). [laBneHne neun AOMKHO YCTaHaBNMBATBLCH OTHOCU-
TerbHO AaBIeHns 3a npeaeriamm rneuun Ha Toi Xe BhICOTE.

[aBneHue neyn JOIMKHO OTCNEXUBATLCA U KOHTPONUPOBATLCA TakuM 06pasom, YToObLl Yepes 5 MUH no-
Cre Havana UCrbITaHUs OHO COCTaBnsAno +5 MNa OT AaBneHus], yka3aHHOTO AMNsi KOHKPETHOIO ANEeMeHTa Npu
ucnbiTaHuu, n yepes 10 MuH cnycts coctasnano +3 Ma ot AaBNeHus], yKasaHHOro st KOHKPETHOIO 3reMeH-
Ta Npy UCMbITAHMN.

5.2.2 YcTaHOBNEeHWe NNOCKOCTU HeMTpanbHOro AaBneHus

5.2.1.1 O6wme NonoxeHus

Meyb OormkHa ynpaenAaTbCA Tak, YToObl NIOCKOCTb HEUTPanbHOro aaBneHus (OaBneHve «HOMby) ycTa-
HoBunack Ha 500 MM BbilLle BooGpaXkaeMoro YpoBHs rnora. He3aaBMCMMO OT 3TOro JaBrieHWe Ha BepXy UCTbI-
ThiBaemoro o6pasua HY B Kakoe BpeMsl He JOSMKHO npesbiwaTth 20 MNa, u aTo TpeboBaHMe MOXeT NpUBECTU K
KOPPEKTUPOBKE BbICOThI NNOCKOCTU HENTParsHOrO AABNEHVS.

5.2.2.2 CocTaBHbI@ BepTUKanbHble orpaxapalolue KOHCTPYKUUK

[ns Tex MeToAoB WUCMbITaHUS, rAe HECKONbKO 06pa3LoB MOryT GbiTb BKOYEHbI MO BbicOTe Neyu, koraa
hukcupoBaHHOe AaBfeHWe YykasaHO [Afsl UCMbITbiIBaEMOro 3afieMeHTa, Toraa (OMKCMpOBaHHOE OaBreHue
OOIMKHO NPUMEHATLCA K CaMOMY HWXKHEMY UCTbITbiIBaeMomy oGpasly u npegen B 20 Na Ha BepxHeit vactu
obpa3ua (0B) HENpUMEHUM.
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5.2.2.3 Nopu3soHTanbHbLIE orpaxaalowme KOHCTPYKUUKY

Meyb pomkHa ynNpaBnsiTbCA Tak, YTo6bl AaBrneHWe Ha HWKHeW CTOPOHE UCMbITLIBAEMOW KOHCTPYKLIMKA
onpeAensinocb B OTHOLEHUM K BbICOTe a/ieMeHTa OTHOCUTENbHO BooGpaxaeMoro ypoBHs nona. He saBucu-
MO OT 3TOro AaBfieHne Ha HWKHeW CTOpOoHe UCTbITbiBaeMoro obpasua HYA B kakoe BpeMsi He IOFDKHO NpeBbl-
warts 20 Ma. YcnoBua aaeneHus AOMKHbI ycTaHaBnmBaTbcsl HA 100 M HWXKe HUXXHEW CTOpOHbI pasfenu-
TENbHOro ANEeMeHTa.

5.2.2.4 He orpaxpaiomue KOHCTPYKLUM

Hepaagensiowyue 3anemeHTbl JOMKHbI MOABEPraTtbCA aHaNorMyHbIM YCNOBUSIM [1aBliEHUsl, KOTOpble
npeAHasHaueHbl Ana pasaenuTenbHbIX aNIEMEHTOB C TEM Xe HanpasfieHueM, T. €. 6anku no ataxam, KoroH-
Hbl ANA CTeH.

5.3 ATmocdepa neum

CooTHoLeHWe ToNNMBO/BO3AYX K ropernkamM u BeegeHue noboro BTOPUMHOro BO3ayxa AOIMKHO ObiThb yc-
TaHOBNEHO, YTOObl laBaTh MMHUMArbLHOE coAepXaHue kucnopoaa B atmocdepe neun B 4 % npu mcnbita-
HWUM 06pa3LoB Ge3 BOCNNaMeHsIIOLWLErocs CoAepXaHusi. 3TO COOTHOLEHUe TOoNNMBO/BO3AyX, YCTAHOBNEHHOE
K ropenkam, BKkIoyas nobbie HacTpoiku Asi BBEAESHUS BTOPUHHOTO BO3Ayxa, He AOMKHO U3MEHSITLCS nocrne
nocrnegHeu Nposepku paboTbl Neun.

Mpumeuanue — ENV 1363-3 npuBoguT noaxoAsiuylo Npoueaypy ANna NpoBepku paboTthb neyu.

5.4 Harpyska

3aka3uMK [OrKeH NpedocTaBUTb OCHOBAHWUA ANS UCNbITaTenbHOW Harpysku, Bkiovas nioboi pacyer,
ecnn UcnbiTaTenbHasi Harpyska OCHOBaHa Ha XapaKTepuCTUKax martepuana. 3akasuuk Taloke JOIDKeH yka-
3aTb OTHOLUEHWE MEXAY MCTbITaTenbHOW Harpy3Ko U NPUMEHSEMOI Harpyskon B 3KcrnyaTauum (ecnu us-
BeCTHO). JlabopaTtopusi AomKHa NPOBEPSATb, HACKONbKO 3TO BO3MOXHO, XapaKTepUCTMKM marepuana, uc-
nonb3yemMble 3aKa34uKOM Npu pacyeTe UCNbITaTenbHON HarpysKku.

HanbHevlune pykoBOACTBA MO OCHOBaM ANA onpeaeneHus UCTbITaTeNbHOW Harpysku npuseneHsl B
npunoxeHuu D.

5.5 KpenneHue o6pasua

UenbiToiBaeMblin o6pasell unu UcnbiTbiBaemasi KOHCTPYKUUS,, ecrii Heo6XxoaMMo, AOMKHBI ycTaHaBNu-
BaTbCA Ha CrieLvarnbHyl0 UCTbITaTenbHY0 paMy, CNpOEKTUPOBaHHYIO ANA BOcripou3BeaeHus Tpebyemoit unu
MPOEKTUPYEMOiA rpaH1Lbl U YCIIOBUIA noafepXku. Tun ucnbiTaternibHoM pambl U Tpebyemas oT Hee pa6oTta
6yayT BapbMpOBaTbCA B COOTBETCTBUM C AIEMEHTOM, KOTOPLIA UCMLITLIBAETCA.

O6Liee pyKkOBOACTEO MO rpaHWLIaM W NOAAEPKUBAIOLLMM YCMOBUSIM NpUBEAEHbl B NpUnoxeHuu E. Tpe-
60BaH1s, NOAXOASLLME AN KAXKO0r0 9NeMeHTa, NPMBeAEHbI B KOHKPETHbIX METOAAX UCMbLITaHUS.

5.6 TemnepatypHble YCNIOBUSA OKpyXallein cpeabl

Temnepatypa OKpyXalolLero Bo3ayxa AomkHa bbb (20 + 10) °C npy Havyane UCMbITaHUs, U OHa AONXK-
Ha OTCNEeXWUBATLCS Ha PacCTosiHUM Mexay 1 M 3 M ropu3OHTanbHO OT CTOPOHbLI, He NoABepraloLLencs Bo3aein-
CTBUIO, MPY TaKUX YCIIOBUSIX, YTO HA CEHCOP He BIUSIET TeEpMUYECKasi paguaums OT UCTbITbIBaEMON KOHCTPYKLUK
wiunu neuu. Moaxopasiiee 3KpaHUPYHOLLEe YCTPOACTBO, BKMovaloLLlee ABE NMNacTMKOBble TpyObl KOHLEHTpUYe-
CKOW AJMHBI, NpOTsbkeHHOCTbo 300 MM, HoMuHarsHO 100 1 150 MM B AMameTpe, NokasaHo Ha pUcyHke 8.

Mpv npoBedeHUM UCTbLITaHWA C OLIEHKON Tennousonupylowei cnocobHocTv obpasla Temnepatypa B
naGopatopuu He AOMKHa yMeHbLLaTbes 6onee Yem Ha 5 °C unu yBenvumBaTtbest 6onee yem Ha 20 °C ans
BCEX U3OMUPOBAHHbBIX OrPaKAaloLLIMX KOHCTPYKLIUIA.

5.7 OTknoHeHue OoT TpebyeMbIX YCNOBUIA UCTILITAHUA

Ecnu ycnoeusi TemnepaTypbl Neyun, JaBfeHUe Neun Unu okpyxalollein TeMnepaTtypbl, KOTopble 4OCTU-
raloTcsi BO BpEMsi UCTbITaHUs, OkasbiBaloT 6ornee XecTkoe BO3AeNCTBIUE Ha UCTILIThIBaeMbIit o6paseL, Ucnbi-
TaHWe No-NPEeXHEMY CYMTAETCA ASUCTBUTENbHbIM.

6 Obpasel ANA UCNbITaHUA

6.1 Paamep o6pasua

UcnbiTeiBaeMbiii oBpasel, AorbkeH 06biuHO GbiTb MonHoro pasmepa. Korga Henb3sA ucnbiTaTb ofpasely
norHoro paamepa, pasmep o6pasua AormkeH 6biTb B3AT B COOTBETCTBUM C KOHKPETHLIM METOAOM UCHbITaHUSA.
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6.2 KonuuecTtso obpasuoB

6.2.1 Orpaxaalolime KOHCTPYKUMH

Ons orpaxaaloLmx KOHCTPYKLMIA, KOTOpble A0MKHbI 6biTb OTHECTOWKUMM TOMLKO C OHOIN CTOPOHbI, UG-
NbiTbIBaeTCA 0AMH o6GpaseL; C NOBEPXHOCTLIO, NOABEpraloLLencs Bo3AencTeuio, Toi, kotopas Gyaer noasep-
ratbCs OrHeBOMY BO3/IEACTBMIO.

[ns orpaxaaroLmx KOHCTPYKLMIA, KOTOPbIe AOMKHbI BbiTh OrHECTOMKkMMM ¢ 06enx CTOpoOH, ABa obpasua
UCNbITLIBAIOTCA pasfenbHoO (MO 0AHOMY C Kaaoro HanpasneHus), eChu TONbKO orpaxaaroLlas KOHCTPYKLUS
He ABNSAETCHA MOMHOCTbI0O CUMMETPUYHOW, a TpebGyeMble yCrioBusi BO3LEACTBUS OrHa Ans o6oux Hanpasne-
HWUA NOEHTUYHBI.

Ecnu ucnbitaHue npoBoanuTcs TONbKO C OAHO CTOPOHbI TMBO U3-3a TOro, YTO OrpakAaloLlas KOHCTPYK-
LS IBNSIETCS CUMMETPUYHOM, NMBOo M3-3a Toro, Yto TpebyeTcsl CONPOTUBMNEHUE OTHIO C OAHOM CTOPOHbI, 3TO
[OMKHO 6bITb YKa3aHO B NPOTOKONE UCTbITaHWA.

PaanuyHble norpaHuyHbIE YCROBUSA MOTYT NoTpeboBaTh AONONHUTENbHbIX UCTbIThIBaeMbIX 06pasLioB.

6.2.2 Heorpaxaarowme KOHCTPYKLUN
[ns Bcex HeorpaxaawLmx KOHCTPYKLUUIA TpebyeTcst Tonbko ofuH obpasel.

6.3 KoncTpykuus obpa3suoB

MaTepuanksl, UCMONb30BaHHLIE B KOHCTPYKUMW WCMbiTbiBaeMoro obpasua, AoMKHbl BbiTb penpeaeHTa-
TUBHLIMU AN UCMONb3OBaHUSA aNeMeHTa Ha npakTuke. BaxHo BKMOYMTL COOTBETCTBYIOLLYI0 06paGoTKy no-
BEPXHOCTW M apMaTypy, KOTopble ABMSIOTCA BAXHOM YacTbio o6pasLia M KoTopble MOTyT NOBMUATL Ha ero ro-
BeAeHue npu ucnbiTaHuu. Hukakue BapuaLmy B KOHCTPYKLMM (HanpUMep, pasfnnyHble CUCTEMbl COeAMHEHUST)
He BKIIOMaloTCA B OAWH UCMbITbIBaeMblit o6pasel. Jiobble Mogudukaumm, Npooaumble Ans obnerdyeHus
pasMeLLeHns ucnbITbiBaeMoro o6paslia B NPeAnUCbIBaeMyIo UCTIbITaTenbHy0 paMy, OOMKHbI BblTb Takumy,
4TOGbI He OKasblBaTb CyLLECTBEHHOTO BMWSIHWS Ha MOBeAeHWe UCMbITbIBaeMoro o6pasua, U OOMmkHbl GbiTh
MONHOCTbIO OTPaXeHbl B NPOTOKOME UCTIbITAHMIA.

6.4 KoHcTpykuus

MeTog c6opku U MOHTaxa (NpU HeO6XOAMMOCTM) AOMKeH ObiTb penpeseHTaTMBHbLIM A UCMONb30Ba-
HUS! BreMeHTa Ha NpakTUKe, U CTaH4AapT Ha Ka4ecTBO UCMONHEHUst A0IDKeH ObiTb Takum, Kak obbiMHO o6ec-
neyuBaeTcs B 34aHUAX. STO AOMKHO BKIOYATL TaKoi e cnocob oLeHkU ucnbiTbiBaeMoro o6pasua, Hanpu-
Mep, NoABECHbIE MOTONKW, OOLIMHO TONbKO CHU3Y.

8akasuuK go/mKeH oTBeYaTh 3a rapaHTUIO TOrO, YTO KayecTBo cOOpKM UCnibiTbiBaeMmoro obpasua asnser-
CSl penpe3eHTaTUBHbLIM 4111 NPOAYKTa Ha NpakTuke.

Jlabopatopusi [OMMKHA OTCIEXMUBaTL YCTAHOBKY MUCMbIThiBaemoro obpasua, ana Toro 4tobbl UMeTb BO3-
MOXHOCTb BKIMIOYUTL NOAPOBHOCTU O METOAONOMUU U KaYecTBe paboT B NPOTOKON UCNLITAHUIA.

6.5 OueHka cooTBeTCTBUA

3aKa3uuk AOMKEH NPeAOCTaBUTL ONMUCaHME BCEX KOHCTPYKLIMOHHBIX AeTanei, YepTexu U Tabnuubl oc-
HOBHbIX KOMMOHEHTOB M WX NpousBOaMTENs/NOCTaBLUMKA, a Takke npouenypy c6opku ana naéopatopum uc-
NbiITaHWHA [0 ucnbiTaHusA. Bea Heobxoaumas uHpOPMaUMsi JOMKHa NPeAoCcTaBnATLCA Nepen UCTbITaHUeM,
4ToGbl NO3BONUTL NabopaTopun NPOBEpUTL COOTBETCTBUE UCTLITLIBaEMOro oGpasLa npeaocTaBneHHo! uH-
chopmaumu. Hackonbko BoaMOXHO, fioBasi o6nacTb HECOOTBETCTBUS fiorDKHA GbiTb paspelueHa [O Havana
UcnbiTaHua. Ana Toro YTobbl rapaHTMpoBaTh, YTO ONMUCaHWe UCNbITbiBaeMoro o6pasua, U B YaCcTHOCTU ero
KOHCTPYKLUMSl, HaXoAAaTCA B COOTBETCTBMM C WUCTIbITbIBaeMbIM 0Gpasuom, nabopatopus nubo AomkHa Ha-
6nioaaTh 3a U3roTOBIEHUEM UCTIbITbIBaeMOoro obpasua, nubo 3anpocuTb AONONHUTENbHLIN 06pa3sew ans uc-
nbiTaHuit. Fae cneayer, AOMKHbI BbiTb onpeaeneHbl hakTUUeckue XapakTepucTUku MaTepuana.

MHorpa GbiBaeT HEBO3MOXHO NPOBEPUTbL COOTBETCTBME BCEX ACMEeKTOB KOHCTPYKUMM MCMLITLIBAEMOro
obpasua nepea UCNLITAHUEM, a AOCTATOMHOE CBUAETENLCTBO MOXET He GbiTh AOCTYNHO MOCNEe UCMbITAaHUA.
HeobxoaumocTb nonaratbest Ha UHGOPMaLUIo, NPEAOCTABIEHHYIO 3aKa34yMKOM, A0KHA GbiTb YETKO ykasa-
Ha B MPOTOKOfle UCTbiITaHui. JlaBopaTopusi, TEM He MeHee, JONKHA rapaHTMPOBaTb, YTO OHA MOMHOCTLIO
NPYHAMaET BO BHUMaHUe Au3aiiH UCNbITbIBaeMoro obpasua, U 6biTb yBepeHHOMN, YTO OHa cnocobGHa TOUHO
3apervcTpupoBaTh KOHCTPYKUMOHHbIE AeTanu B NPOTOKoNe UCMbiTaHuii. JononHuTenbHble npoueaypbl 4ns
npoBepkn 06pa3sLIOoB HAXOAATCA B METOAAX UCTILITAHUSI A1l KOHKPETHOM NMPOLYKLMU.

Mpouecc npoBepkn MoXeT 6biTb NpoBefeH TpeTkei cTopoHoit. OfHaKo OTBETCTBEHHOCTb HeceT na6o-
paTtopusi.
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7 MoHTax obpasua Ana ucnbiTaHUn

7.1 O6Lwme NonoXeHUsn

UcnbiTbiBaemblit o6pasel, AomkeH BbiTb YCTAHOBEH KaK MOXHO Aanblue U Takum o6pasom, KOTOpbIi
SIBNAAETCS NokasaTelNbHbIM MO €0 UCMONb30BaHUIO Ha NpaKTUKe.

MoapobHble npoueaypsl Mo YCTAHOBKE PasfMMHLIX TUNOB UCMbITLIBAEMbIX 06PasLIoB NpuBeaeHb! B CO-
OTBETCTBYIOLLEM METOAE UCTIbITaHUS.

7.2 Hecylume KOHCTPYKLMM

7.2.1 O6LWKe NnonoXxXeHnna

B 3aBuCcMMOCTM OT OLIeHMBAEMOro Tuna oﬁpaaua MoXeT 6biTb Heo6xoaAMMo yCTaHOBUTb €ro B noanep-
XMBaKOLLYIO KOHCTPYKLUIO.

7.2.2.1 XKecTKas KOHCTPYKLMA BbICOKOW NAIOTHOCTU
BnoyHoe CTPOUTENnbLCTBO, KMPMNMYHAA Knaaka unu ogHopoAHan GeToHHas CTeHa C obLei NNOTHOCTLIo
(1 200 + 400) kr/m® ¥ TonwWMHO# (200 + 50) MM.

7.2.2.2 XKecTkasn KOHCTPYKLMA HU3KON NNOTHOCTH
CTeHa 13 MencTbix 6eTOHHbLIX 6NokoB ¢ o6LLeii NMOTHOCTbLIo (650 + 200) Kr/M® W TonwWMHOM 2 70 MM.

7.2.2.3 A3BeCTKOBbLIA pacTBOP

[ns 6noYHoro CTpoUTENnbLCTBA (BKMIOYAIOWEro SYEUCTbI 6ETOH) UNKU CTeHbl U3 KUPNUYHON KNaaku noa-
OepXuBalolue KOHCTPYKUMU npuBefeHbl B 7.2.2.1 u 7.2.2.2, oTAeNbHble €AWHULbI KUPMUYHOA Knagku
DOJDKHBI CKPEnnATLCSl BMECTE NMEeCKOM, LIeMEHTOM U BOAHLIM U3BECTKOBbIM PacTBOPOM B COOTHOLLUEHUU Ye-
Thipe YacTu Necka U ogHa YacTb LieMeHTa.

7.2.2.4 Tn6Kan KOHCTPYKUMA
HeHecylume BHyTpeHHUE CTEHblI U3 CTasu C pacniopkamu, 06NMLIOBaHHbIE NErKUM MMINCOKAPTOHOM, Npea-
CTaBIEeHbl HNXe:
a) KOMIMOHEHTBI:
Hanpaensiiolwue Hasepxy/s nony:  U-oGpasHas HanpaBnsiowan u3 npokatHoi ctanm 0,5 MM — 1,5 Mm
TOnLMHOM, 67 — 77 MM rnyGuHOIA.

pacrnopku: C-o6pasHble pacnopku u3 npokatHoi cranu 0,5 MM — 1,5 MM Ton1-
LWMHON, 65 — 75 MM rny6GuHoiA.
npoknagKku: MMMNCOKapTOHHbIE NUCTLI TUNa F ¢ BymankHLIM NMokpsmem (cm. prEN 520).

KonnuyecTBO M ToNWMHA CROEB, KOTOPbie (PUKCHPYIOTCA C KaXOoMn
CTOPOHbI paMbl, cnegytowme:
— ANA npeanonaraemoi OrHeCToMKOCTM UCTbITbIBaeMOoro obpasua Ao u skniovas 30 MUH — 0AUH CroWA,
KaXkgblid 15 MM TONLWWHON, UNK ABa CNos, Kaxabli 9,5 MM TONWMHOMK;
— AnsA npearnonaraeMoil OrHECTOMKOCTU UCTbITbiIBaeMoro o6pasua ot 30 oo 60 MUH — ABa CNOS, KaXKAbIA
12,5 MM TONWMWHOM;
— Ans NpeanonaraeMoil OrHeCTOMKOCTU UCTbITbIBaeMoro obpasua ot 60 4o 90 MUH — TpK CRos, KaXKabiiA
12,5 MM TONLUUHOW’;
— Ans npegnonaraemoil OrHECTOMKOCTU McnbiTbiBaeMoro o6pasua ot 90 4o 120 MUH — Tpu cros, Kax-
AbliA 12,5 MM TOrMLWMHON (apMUpOBaHHbIE);
KpeneXHble 3rMeMeHTbI: camocBepnsiluMe/camoHapeaHble BUMHTBbI ANA BHYTPEHHUX CTeH, o6nuuo-
BaHHbIX CYXOW LUTYKaTypPKOW:
15 — 25 MM ANWHOIN ANs NEePBOro Crosi NaHeny TonwuHoi 9,5 Mm;
25 — 36 MM ANUHOW ANs BTOPOrO CIos NaHenu TonwuHon 9,5 mm;
20 — 30 MM AnNWHOW ANS NepBOro Cros NaHenu TonwuHon 15 mm;
31— 41 MM ANKHOM AN BTOPOro Criosi NaHenu TonwuHon 12,5 Mm;
45 — 55 MM AnNWHOIA AN TPEeTbEro Cros NaHenu ToNwuHon 12,5 MM;
coeAuHUTENbHas CMeCb:  FUNCOBAas LUTYKaTypKa;

M30nsALMS: HeT;
b) KOHCTPYKUMS:

UKeUpytoLLue LIeHTPbI: HanpaBnsoLwme HaBepXxy/B Nony K UCMbITbiBaeMol pame 600 MM;

LieHTpbl pacnopox: mMexay 400 u 625 mm (B 3aBUCMMOCTU OT pasamepa W NoroXeHvs oTBep-

CTUA VWcnbiTbiBaeMoro obpasua). 3TM LeHTpbl He npuMeHumbl B 200-
MUNTIMMETPOBOM paserieHuM MeXay Kaxabim obpasuom u mexay obpas-
LiamMm1 U KpaeMm neyu;
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¢bvKcMpoBaHUe pacnopok:  TONMbKO (PPUKLMOHHOE;
[OMYCK Ha paclmpeHue

AN pacnopok: 10 MM MakcuMym.
MNpumeyaHue — OTO He KOHCTPYKUMOHHDBIA AONYCK ANA pacLlUupeHust;
¢ukcupylome LEeHTpbI: MNCoBLIA KApTOH K pame, 300 Mm no nepudepum U B o6nactu no Bcem
cnosim;
pacnonoxeHue BepTH-
KarnbHbIX COeANHEHWIA: pacnosnioXnTL B LLAXMaTHOM NOpSAKe MeXAY CMOAMU MTMICOBOro KapToHa

B MHOTOCNONHBIX KOHCTPYKLUUAX;
pacnonoxeHne ropusoH-
TanbHbIX COEAUHEHWA (ecru
NPUMEHUMO): OOMKHO coBnaaatb ¢ OAHOCNOMHLIMW CUCTEMAMW HOMUHANBHO Ha 2,4 M
BbICOTbI.
Pacnonoxuts B LIAXMaTHOM NOpsiAKe MexXAay CROsiMU MMNCOBOrO KapToHa
B MHOFQOCNOMHbIX KOHCTPYKUUAX C BHYTPEHHUM CrOeM HOMUHaNbHO Ha
0,6 M BbICOTbI U BHELWHWUM CNOEM HOMUHANbHO Ha 2,4 M BbiCOTbl. CM.
npumevaHue;
3aronHeHne coeguHeHu:  BHEeLIHWWA CNoW AOSDKeH 3anosfiHATLCA TONbKO COoegUHUTENbHOW CMECbIOo
AN runcoBoro KapToHa.
MpumevaHne — Ecnn runcoBblii KapTOH, UCNONb3yeMblii B rMOKOIM cTaHAapTHOW NOAASPXMBAIOLULEA KOHCTPYKLUN He
NOIHOM BbICOTHI (T. €. 3 M), TorAa ropusoHTanbHoe coefuHeHue Gyaer HeoGxoAMMO B MecTax, ykasaHHbIX Bbille.
FopusoHTanbHOe coeauHeHre [OMKHO ObiTb NOAASPXAHO ANA NPeAOTBpalLeHUs npexaeBpemMeHHoro cbos. Moa-
XOAALMUM METOAOM Ans 3TOro SIBNAETCA NOMeLeHUe NeHTbl kpenneHus 100 MM LUMPUHON, CAenaHHoW U3 cTanu
0,5 MM TONLWWHOW, 32 BHELUHWUM CNOEM NaHenu B PacnonoXeHuu coeauHeHus. JleHTa kpennenus fomkHa ObiTb 3a-
KpenneHa wypynamm Ans cteH, 06nanLoBaHHbIX CYXOW LITYKaTYpKOM, 3apMKCUPOBaHHLIMU Ha BHELLHEM cnoe naHe-
nn, ¢ ueHTpamu no 300 MM. [lnsa Bcex cuCTeM neHTa kpenneHus TpebyeTcst TONbKO 3a BHELLHUM CIoeM NaHenu.

7.2.3 HectaHaapTHbie NOAAEPXUBAIOWUE KOHCTPYKLIMMN

Koraa ucneiTbiBaembiii 0OpaseL, npegHa3HaveH Ans MCronb30BaHusi B (pOpMe KOHCTPYKLUM, He OXBa-
TbIBAEMOMW CTaHAAPTHOW MoAAEepXUBAIOLEeA KOHCTPYKLMENR, OH AOIMKEH UCTILITHIBATLCS B NOAAEPXKYBAIOLLEA
KOHCTPYKLMM, AJ1S UCMONb30BaHMA B KOTOPOW OH NpeaHasHaveH (Hanpumep, 6eTOH HOpManbHON NOTHOCTK).

8 KoHauunoHmnpoBaHme

8.1 UcnbiTbiBaeMbIl obpasel|

Bo Bpemsi ucnbiTaHUsi NPOYHOCTb U codepXaHue Brary B UCMbITbiIBaeMOM oOpasue AO0MKHbI Npubnu-
XaTbCA K TEM, KOTOpble OXUAAlTCA Npu 0BbIMHOM akcnnyaTauuu. XKenatenbHO He UCTbITbIBATb UCTIbITbI-
BaeMblii o6paseL, A0 Tex Mop, Noka OH He AOCTUr COCTOSIHUA paBHOBECUS B pesyrbTaTe XpaHeHUs B Okpy-
Xatoweit atMmoccepe ¢ 50%-Hoi OTHOCUTENbHOM BRaXHOCTLIO Npu 23 °C. Ecnn obpasel, kOHAULIMOHUPYeT-
csl APYrMM CrocoBOM, 3TO JOMKHO GbITb YETKO OTpaXKeHO B MPOTOKONE UCTIbITaHWA.

BeToHHbIe 1 KUPMUYHbIE 3neMeHTbl UK obpasupl, coepxalime 6eTOHHbIe areMeHTbl, He JOMKHbI Uc-
NbITLIBATLCA 4O TEX Mop, NoKa OHU He ByAyT KOHAULMOHUMPOBAaHbI NO KpaiHeil mepe B TeveHue 28 OH.

Ona mMaccuBHBLIX KOHCTPYKLMIA, Hanpumep GorblUMX 6eTOHHBIX 3rIeMEHTOB, KOTopble MOryT codepxXaTb
6GonblUOe KONUYECTBO Bnary, MOXeT noTpeboBaTbCs OYeHb ANUTENLHOe BpeMst Ans NPOCyLKW. Takue o6-
pasubl MOMyT UCMbITLIBATLCA, KOrga OTHOCUTENbHas BMAaXHOCTb B BaXHLIX nosuumsx obpasua OOCTUrHet
75 %. Ecnu HEBO3MOXHO AOCTUUL OTHOCUTENBHOM BNAXHOCTU B 75 % B T@UEeHMe pa3yMHOro nepvoga speme-
HUW, M3MEPEHUs! COAEPXKaHWs Briari BO BpeMsl UCMNbITaHUs JOIDKHbI GbiTb NPOBeAeHb! U Yka3aHbl B MPOTOKONeE.

Cnocobbl M3MepeHusi OTHOCUTENBHOW BINaXKHOCTH, Talke Kak U coaepaHusi Braru B 6eToHe, apeBecu-
He U apyrux Matepuanax, npveegeHbl B NpurnoxeHuu F.

Bce KOMMOHEHTbI M MaTepuarnbl UCMbITaTerlbHOM KOHCTPYKLMM AOMKHBI KOHAULIMOHWMPOBAaTLCA B COOT-
BeTcTBuM ¢ EN 1363-1.

8.2 NMopnepxuBaroLme KOHCTPYKLUN

Korga mncnbiTbiBaeMbIli obpasew, ycTaHaBNMBaETCA B NOAASPKUBAIOLLENA KOHCTPYKLMW, HAaNpuMep HeHe-
cyliasi cTeHa yCcTaHaBnmMBaeTcs B 6€TOHHYIO UMW KUPMWYHYIO NOAAEePKUBAIOLLYIO KOHCTPYKLIMIO, MOMNHOE KOH-
AVLMOHUPOBaHMe NOAAEPXKMBALIOLLEN KOHCTPYKLUM MOXET BbITb HEHYXHBIM, €CI MOXeT GbiTb NPOAEMOHCT-

pvpoBaHo, YTO He ByaeT BnusiHUSA Ha NoseAeHWe o6pa3sua, Bbi3BaHHOrO M3GLITOYHOW Braroi B pesynbTare,
Hanpumep, HegocTaTka NPOYHOCTH, pacTpeckuBaHus, AedopMaLivu, BbIaBaHHOW Braroi, TeMmnepaTypHoro
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BMUsAHUA U T. 4. NioGble u3MeHeHUsa B TpeGoBaHUAX ANs KOHAULMOHUPOBAHUS NOALEPKMBAIOLLENA KOHCTPYK-
LMK NpuBeaeHbl B KOHKPETHOM MeTofie UCTILITaHUS.

9 NpumeHeHue npubopoB

9.1 Tepmonapbl

9.1.1 MNeyHble TepMonapbl

MnacTuH4yaTble TepMONaphbl, UCMONb3yEMbIE ANl MU3MEPEHUS TeMnepaTypbl B NeYu, AOMKHbI OblTb pac-
npegeneHbl Tak, YTo6bl AaBaTb HAQEXHOE ykasaHue Ha CpefHiol TemnepaTypy B6MM3M ucnblTbIB2EMOro
obpasua. Konv4ectso ¥ nonoxeHne nnacTuHYaTbIX TepMorap AMs KXAoro TUMa aNeMeHTOB yKa3aHo B KOH-
KpeTHOM MeToAe UCMbITaHus.

MnacTuH4aTble TepMonapbl AOMKHbI pacnonaratbcsi Tak, YTo6bl OHU He GbinK B KOHTaKTe C nnaMeHeM
OT ropernok Neyu, U OHN A0IMKHbI ObiTb NO KpaitHeid mepe B 450 MM OT NMto6oii CTeHb!, Mona Uy KpbILX NeYX.

B Hauane uCnbITaHWs NracTMHYaTbie Tepmonapbl AomKHEI 6biTe B (100 £ 50) MM OT noaBepraioLieics
BO3AENCTBUIO NOBEPXHOCTU UCTbITHLIBAEMOW KOHCTPYKLIMM, U OHWU OOMKHbI YAEPXKMBATLCA Ha STOM PaccTos-
HUM B T@YEeHMEe UCMbITaHUA CTONbKO, CKOMNMbKO 3TO BO3MOXHO.

MeToZa nopaepXkv OOMMKEH rapaHTUPOBaTh, YTO NracTMHYaTLIie TePMOonapbl He 0TNaaalT UM He CMeLla-
OTCS BO BPEMSI UCTbITAHUS.

B Hayane uUcrbITaHUs NeYb AOMMKHA BKMOYaTb MO KpaliHelh Mepe TO KONUYeCTBO NNacTUHYaTbIX TEPMO-
nap n, kotopoe TpebyeTcst KOHKPETHLIM METOAOM UCMbITaHUsA. Ecnu nnacTuHyaThle TepmMonapbl BbIXOAAT U3
CTPOsl, TaK YTO B NeYu okasbiBaeTcs n — 1, Torga nabopatopum HeT HEOBGXOAUMOCTU NpeanpUHUMAaTL AeCT-
Busi. Ecnn uncno ctaHoBUTCS MeHbLe n — 1 B TeYeHWe UCTbITaHus Torga naboparopum Heobxogumo 3ame-
HUTb UX, YTOObI rapaHTMpOBaThk, YTO NPUCYTCTBYIOT MO KpariHei mepe n— 1.

PykoBOACTBO MO UCMOMb30BaHWIO M TEXHUYECKOMY OGCIyXMBaHMIO MnacTUHYaTbiX TepMonap NpUBOANTCA
B npunoxexun C.

9.1.2 Tepmonapbl Ans NOBEpPXHOCTU, He NoABepraloleiica BO3AeUCTBUIO

9.1.2.1 O6wWwme nonoxeHnA

Koroa He TpebyeTtcs oueHka ucnbiTbiBaeMoro obpasua no KpUTepuio Usonsiuuv, TepMonapbl Ans no-
BEPXHOCTH, He noABepratoLlencs Bo3AencTeuto, He NnpumeHsiotes. Koraa tpebyetcs oLieHka UchbITbIBaeMo-
ro obpasla Mo KpUMTEpUio U3OMALMK, NOBEPXHOCTHbIE TepMonapbl Takoro Tuna, kak onucaHo B 4.5.1.2,
OOMKHbI 6biTb NpUcoeaMHEHbI Ha NOBEPXHOCTU, He NoABepraloLLeiics BO3ASCTBUIO, ANsl M3MEepeHUusl cpef-
Hero 1 MakcuMarnbHoro rnogLema Temneparypebil.

MpeanoyTUTENbHO TepMonapbl AOKHBI NPUCOEANHATLCA K NOBepXHOCTU obpaslia nyTeM ucrnonb3oBa-
HUS HKaponpoYHOro BSXYLLEro BellecTBa, 663 BaXyLlero sewecTsa Mexay mMeaHbIM AUCKOM 1 obpasLom
U1 Mexxay MeaHbIM OUCKOM U NOAKNaAKOW, rapaHTUpys, YToObl BO3AYLIHBIA NPOCBET MEXAY HUMM, €CNU OH
€CTb, Gbln MUHUManbHLIM. Tam, rae nNpukneusaHue HeBO3MOXHO, [OMKHbI UCNONb30OBATLCH LUMUIbLKK, LWY-
pynbl Unu ckobbl, KOTOPLIE BXOAAT B KOHTAKT TOMNBKO C TEMM YacTAMU NOAKNAAKW, KOTOPble HE HaxoasTcs
Hag avckoM. [lansHelllee pyKOBOACTBO NO NPUMEHEHUI0 TepMonap Ha NOBEPXHOCTU, He noaBepraloLLencs
BO3AEMCTBMIO, NPMBEAEHO B npunoxeHum C.

Bonee koHkpeTHasi UH(POPMaLIMS MO PacrONOXEHMI0 TepMonap Ha NOBEPXHOCTU, He NoJBepraloLencs
BO3[e/CTBMIO, NpUBEAEHa B KOHKPETHOM METOAE WUCTbITaHUs!.

Ecnu Tepmonapbl Ha NOBEPXHOCTH, HE MOABEpraloLleiics BO3AECTBUIO, HAarpeBaloTCA rops4YMMmn rasa-
MU, NpoXoAsiLMMK Yepes obpasell, Hanpumep Yepes TpeLLuHy, KoTopasi NOABNAETCA BO BPeMs UCTIbITaHUsA,
TorAa AaHHbIe OT 3T/ TepMonapbl AOMKHBI ObiTb UCKITHOYEHBI.

9.1.2,.2 CpegHAn TemnepaTypa NOBEpXHOCTH, He NOABEPraloLeucs BO3AEHCTBUIO

Llenbio nsmepeHus cpefiHei TemnepaTypbl NOBEPXHOCTU, He NOABEPraloLLencsi BO3AENCTBUIO, ABNAETCA
onpeaerneHWe obLLero YpoBHs M3ONALMM UCTbITbIBaEMOrO o6pasLia, UTHOPUPYS B TO Xe BpeMsi oTAenbHble
ropsiume Touku. CpefHuiA nogbeM TemnepaTypbl MOBEPXHOCTU, HE NoABepralolerics BO3aeicTBUIO, TakuM
06pa3oM, OCHOBbLIBAETCS HAa U3MEPEeHUsX, NMOSy4YEeHHbIX OT MOBEPXHOCTHLIX TepMonap, PacnonoXeHHbIX Ha
UM OKOIO LIGHTPa UCMbITEIBaeMoro obpaslia U Ha UK OKOJIO LIeHTpa KaXaoi YeTBepTH CeKLuM.

Ons obpasLoB, KOTOpbIE UMEIOT peryrnsipHble U3MEHEHUsI TOSLMHBI, TakMe Kak rocpupoBaHHble Wnu
puchneHble KOHCTPYKLMM, KONIMYECTBO U pacronoXeHne Tepmonap MoxeT ObiTe YBerm4yeHo, Ans Toro YTobhbl
6bIno Hagnexallee NpeacTaBneHne Ha MakCmManbHOW U MUHUManNbHOW TOMNLLMUHE.

Bce T3l ans onpeneneHus cpeaHein Temnepatypel NOBEPXHOCTU AOMKHbI YCTAHABNMUBATLCS Ha pac-
CTOsiHUK 2 50 MM OT TennoBbIX MOCTOB. X NnpumepamMu SBNSIOTCA TENNOBLIE MOCTbI, COAVHEHUS, CThIKU U
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CKBO3Hble COefVHEHMNs U Takue KpenmneHus, kak GonTbl, Wypynbl U T. 4., @ Takke MecTa, rae TepMonapb Mo-
ryT 6biTb NoABEPXEHBI BO3AESNCTBUIO NPSIMOro Yaapa rasoB, NPOXOASLLMX Yepea UCTbITLIBaeMbli obpasell.

OnpegeneHHble METOAbI UCTbITAHUA BKIIOYAIOT KOHLIEMNLIMIO M3MEePeHUsl noabema cpefHei Temnepary-
pbl NOBEPXHOCTU, HE MoABepraloleiics Bo3OeiCTBUIo, OTAENLHO ANnA o6pasuoB, KOTopble BKIOYAOT OT-
JenbHble o6nacTu pasnuuHol TepMUdeckoil usonauuun. Mpaeuna Ans NpUMeHeHUs Tepmonap Ans onpeae-
IeHns cpenHel TemnepaTtypbl NOBEPXHOCTM, He NOABEPXEeHHOI BO3AencTBUIo, ANns Takux obpasLoB npuBe-
[eHbl B KOHKPETHOM METO/1€ UCMbITaHU.

9.1.2.3 MakcumanbHas TeMneparypa NoBepXHOCTHU, He NOABEPralLEeica BO34eNCTBUIO

Llenbio usmepeHuss MakcumarbHO TeMnepaTypbl MOBEPXHOCTU, HE MoABepraloLLleidc BO3AeWCTBUIO,
SIBNISIETCA OnpeferieHne ypoBHSA M30NALMU B TeX MecTax, rge oxugaeTcs nosisneHvwe 6onee BLICOKUX TeM-
nepatyp. TepMonapbl AOMKHbI NPUCOEANHATLCS AN 3TOW Lenu o6bl4HBIM 06pasoM, MUHMManbHO npyMe-
HAIOTCA OBe Tepmonapbl A KaXaoro Tuna coeauHeHus/aeTanyu unu uHTepecylollero mecra. Npu pasme-
LLiIeHUM TepMonapbl PAAOM C paspbiBOM, HANMpMMep Mexay npuneraroLLMMm naHensamMm B CTeHe, LIeHTp Aucka
AomkeH bbiTh pasmelleH He 6nvwke 15 mm oT paspbisa. [paBuna Ans NpYMeHeHUa TepMonap AN OLEeHKW
MakcumanbHOro noabema TemnepaTypbl MOBEPXHOCTU, He NOABEpPralowenca BO3AEACTBUIO, NpuBeaeHbl B
KOHKPETHOM MeToAe UCTbITaHWs. MeHblUue ropsiuMe TOUKWU, Takue Kak G6onThl, rBO34U UMM CKOOLI, AOMKHBI
WrHOPMPOBATLCS.

Ecnu ucnbitbiBaemblit 06pasew, BkitovaeT otaensHble obnactm (= 0,1 Mz), KOTOpbIE OLIEHMBAIOTCA OT-
OenbHO B OTHOLLUEHUM CPEedHEro yBenuyeHus TemnepaTypbi NOBEpXHOCTU, He NoABepraoLeic Bo3aencT-
BMIO, TOFAa OLeHKa MakcUMarbHOro yBernv4eHus TemnepaTypbl NOBEpXHOCTH, He NofBepralolleiics Bosgein-
CTBUIO, Talke JOSKHa AenaTbCcsl OTAenbHO. 3To MoXeT noTpeboBaTb NpUMeHeHUs! AOMONMHUTENbHbLIX Tep-
Monap Ha NOBEPXHOCTW, He NoABepraloLieincs BO3AEHCTBUIO.

9.1.3 BHyTpeHHM1e TepMonapb!

Mpu ncnonb3oBaHuM BHYTPeHHWE TepMonapbl B COOTBETCTBUM € 4.5.1.4 [OMmKHBI (PMKCUPOBATLCA TakuM
o6pasom, 4To6bl He BNusiTb Ha nNoBeaeHue obpasua.

HanbHelillee pykoBOACTBO NO BbIGOPY U NPUMEHEHUIO BHYTPEHHUX TepMorap NpUMBEAEHO B NPUNoXe-
Hum C.

9.2 laBneHue

9.2.1 O6Lwue nonoxeHus

HaTuyuk paenenusi (cm. 4.5.2) nomkeH GbITb pacnonoXeH TaMm, rae oH He OyaeT noAsepraTbcsl NPSIMOMY
yAapy KOHBEKLUMOHHBIX TEYEHUIA OT NraMeHu, UM Ha NyTu npoxoaa oTpaboTaHHbIX rasoB. OH AOMmKeH ObITb
YCTaHOBINEH Takum 06pa3oM, 4ToObl JaBneHue MOXHO Gbino M3MEpUTL U OTCREXUBaTb, YTOObI 0GecneunTb
YCNoBUS, ykasaHHble B 5.2.

Mpubopbl Anst aMepeHUs faBNeHusl JOIMKHbI pa3MeLlaTbcsl B cooTBeTcTBUU ¢ EN 1363-1.

Tpy6bl AOMKHLI 6bITb rOPU3OHTANBLHLIMMU KaK B Me4YK, Tak U TOrAa, Korga OHU BbIXOAST Yepes CTeHy ne-
4K, TaK ytoObl AaBrneHne ObiNo 3aBUCUMbIM OT OAMHAKOBOM NO3ULIMOHHONM BbICOTbI M3HYTPU HapyXy Neuu.
JTiobas BepTuUKanbHas cekumsi TpyGbl K UaMEepUTENIbHOMY MHCTPYMEHTY AOIDkHa COAEpXaTbcA Npu Temnepa-
Type OKpyXaloLlei cpeabl.

9.2.2 NMeum ans BepTUKaribHbIX 31IeMEHTOB

OpavH patyvk AaBreHust fornkeH ObiTb NpedyCMOTPeH ANst KOHTpONs AaBneHust neun. Bropoi aaTumk
MOXET Ucnonb3oBaTbeA AnA obecnevyeHusi MHopMaLuUK No rpafueHTy BepTUKaNbHOrO AaBMEHUsI BHYTPU
neyu. 3TOT AaT4mMK, €CNN UCMONb3YETCH, AOIMKeH GblTb pacnonioXeH no KpaHeld Mepe Ha OUH MeTp Bbille
WU HUXKe NepBoro AaTyuka.

9.2.3 MNeun ans ropM3oHTanbHLIX ANEeMEeHTOB
OavH patyuk JaBneHus AomkeH ObiTb NPeaycMOTPEH ANs KOHTpOns JasneHus neuw. Bropor gatumk
MOXeT GbiTb MPEAYCMOTPEH Arsi NPOBEPKM NEepPBOro.

9.3 NMporn6

WHCTpyMeHTbl Anst uamepeHusi npormba ucnbiThiBaeMoro o6pasua AOoMmkHbI ObiTh PacrnonoxeHbl Ons
obecrneyeHnst AaHHbIX B OTHOLLEHUW BENUYMHbI U CKOPOCTH Nporu6a Bo BpeMs U, rae crneayet, nocne ucnbi-
TaHWsl Ha OTHECTOWKOCTb. PYKOBOACTBO MO MPUMEHEHWI0 U3MepeHWi npornba Ans HeHecylUX BepTUKallb-
HbIX KOHCTPYKLWiA NpMBeAeHO B NpunoXxeHun G,
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10 NMpoBeaeHne UCNbITaHUA

10.1 KpenneHue o6pa3Lia B ycTaHOBKe

B 3aBMCMMOCTM OT KOHCTPYKLMM COOTBETCTBYHLLEE KpenneHue MoxeT GbiTb obecneueHo cOopkon 06-
pasua BHYTPU XeCTKOi pambl. TOT MeTof AOMKEH MCMONb30BATLCA ANS HEHECYLMX BHYTPEHHUX CTEH U
ONs onpepeneHHbLIX TUMNoB MNosioB B paBHOM cTeneHn. B Takux cnyyasx niobbie NpocBeTbl MeXay KpasiMy uc-
NbiTbiBaeMoro o6pasLa U paMoii JOMKHbI GbiTb 3anofHEHbl HECXMMaEMbIM MaTepUarioMm.

10.2 NMpumMeHeHne Harpy3sku

OnA HecylMX a1eMeHTOB MCTbiTaTenbHas Harpyska ormkHa NPUMEeHATLCA B TeYeHWe Mo KpailHen mepe
15 MWH nepea HavyanoMm MCMbITAHMA M C TaKoW CKOPOCTbIO, YTO HEe OKa3bliBaeTCA AUHAMMYECcKoe BO3AENCT-
Bue. BosHukawowwii B pesynstate npormb gomkeH ObiTe n3mepeH. Ecnu ucneitbiBaembiii 06paseL; cocTouT
U3 MaTepuanos, KOTOPbi® NMOABEPraloTCs BbIPKEHHOMY Mporuby npu ypoBHE WUCTbITATENbHON Harpysku,
NPUMEHsieMasn Harpyska AOIKHa COXPaHATbCA MOCTOSIHHOW A0 MCMbLITAHWA Ha OrHECTOMKOCTb A0 TeX nop,
noka nporubbl He cTabunusupytotces. MNocne Yx NPUMEHEHUsI U B XOA4e UCMbITaHUSI Harpy3ku AOMKHbLI CoXpa-
HATBCA MOCTOSHHBIMK, U KOrAa npoucxoaut npornb obpasua, cuctema Harpysku fomkHa 6eicTpo cpearnpo-
BaTb ANA NoAAepXaHUs NOCTOAHHOIO 3HaueHus.

10.3 Hayano ucnbeiTaHus

He Gornee 4yem 3a 5 MMH o Hayana WUCNbITAHUA NepBoHaYarnbHas Temneparypa, peructpupyemasi Tep-
Mornapamu, OomkHa 6biTb NpoBepeHa Ans rapaHTMU COrmacoBaHHOCTU U [iJaHHbie 3HAa4YeHWUid AOMKHbI BbiTb
yCTaHOBMEHbI. AHanNorM4HbIe AaHHbIE 3HAYEHU JOMKHbLI ObiTh NonyyeHbl, Hanpumep, Ansa npornba, B cny-
Yae Heob6x0aUMOCTH, Y NepBOHAYANLHOE COCTOSIHUE UCTIbITEIBAEMOro 06pasuia AOIMKHO BbiTb OTMEYEHO.

MepBoHauanbHas CpeaHsAs BHYTPEHHSIS TeMneparypa, €Crn UCTIONb3yeTcs, U TeMnepaTtypa NoBepXHo-
cTu obpasla, He noABeprawLencs Bo3aencTsuo, AomkHa 6biTb (20 + 10) °C U He AOMKHA OTAWYATLCA OT
nepsoHaYanbHOW TemnepaTypbl Okpyxaiowiein cpegbl (cM. 5.6) 6onee 1em Ha § °C. MNepBoHayanbHaa TeM-
nepartypa Tepmonap ne4m gomkHa 6biTb (30 £ 20) °C.

Havano ucnbitaHust JomkHO ObITb Torga, koraa niobas 3 Tepmonap neuun npesbicuT 50 °C. Mpolwea-
Liee BpeMsi fOIMKHO M3MePSITLbCA C 3TOF0 MOMEHTa, U BCe PyYHble U aBTOMaTUYeCcKue CUCTeMbl ANsl u3Mepe-
HWS1 U HabnlogeHus! LOMKHbI Ha4aTb paboTy unu paboTaTtb B 3TO BpPEMS.

10.4 U3mepeHusa n HabniogeHns

10.4.1 O6LWMe nonoxeHus

OT Hayana UCTbITaHUsA crieayiolmMe MsMepeHus U HabniAeHUs A0MKHbI NPOBOAUTLCA B Criyyae Heob-
XOAUMOCTH.

10.4.2 Temnepartypbl

Temnepatypbl BcEX TepMonap (3a UCKMIOYEHUEM NepeaBWXHbIX Tepmonap) ACMKHbBI U3MEpSATLCA U pe-
rMCTPUPOBATLCS Yepe3 MHTEepBarbl, He NpeBbilalowme 1 MUH, B TeveHue nepuoaa Harpesa. Taioke npu uc-
NonbL30BaHUM NEPEABWKHON Tepmonapbl B6NuM3u paspbiBa, Hanpumep Mexay CMEXHbIMU NaHensiMU B CTeHe,
LeHTp Aucka AOIKeH noMeLuartbes He 6nuxke 15 MM OT pasphisa.

MepenBwkHasi Tepmonapa, ykasaHHas B 4.5.1.3, gomkHa NpuMeHsiTbesl K NioGoi npepgnonaraeMom ro-
psYel TouKke, KOTOpasi BOSHUKAET BO BPeMsl UCTIbITaHUs. HeT npuumMH yaepxueaTtb NpUMeHeHue A0 Tex nop,
noka He ByneT AOCTUrHYTO cTabunbHoe cocTosiHue, ecnu Temnepatypa 150 °C He pocTuraeTcs B TedeHue
nepuoaa npuMeHeHust B 20 cek. OrpaHUuYeHUst UCMOMb30BaHWA NepeBWXHOW TepMonapbl Takue Xe, YTo U
ana cukcupoBaHHbIX Tepmonap, cM. 9.1.2.3. MNepenBuxHaa Tepmonapa UCNorb3yeTcsi TONMbKO A OLLeHKU
ucnbiTbiBaeMoro obpasiia B OTHOLEHUW KpUTEPUSi MakCMMarbHOW TeMnepaTypbl.

10.4.3 laBneHue neym

[laBneHue neun JOMKHO M3MEPSITLCS U PErUCTPUPOBATLCS NOCNEeAOBAaTEeNLHO UMM Yepes UHTepBarsl,
He NpesbilLatowme 1 MUH.

10.4.4 Nporn6

10.4.4.1 O6wue NnonoxeHus
CooTBeTcTBylOLME NMPOrubbl MCNbITEIBaeMoro o6pasua AomkHbl U3MepATLCA U perucTpupoBaThesl B Te-
YeHue UCTIbITaHUS.
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10.4.4.2 UcnbiTbiBaeMbie 06pa3sLbl, Hecyl e HarpysKy

B cnyyae ucnbiTbiBaeMbIX 06pa3sLoB, HECYLLUX HArpysKy, UsMepeHusi [OMKHbLI ObiTb NMpOBeAEHbl A0 U
nocre NpMMeHeHUs! UCnbITaTenbHOA Harpy3ku U ¢ MHTepBanoM B 1 MUH BO BpeMsi Nepuoaa Harpesa:

a) AnA ropusoHTanbHbLIX UCNbITbIBAEMbIX 06pasLoB, HeCyLWMX Harpy3ky, Heo6xoaMMO NPOBOAUTH U3Me-
peHusi B MecTe, re oXvuaaeTcsl BOSHUKHOBEHMEe MakcUManbHOro npornba BHU3 (ANns NpocTo noanepxuBae-
MbIX 3/IEMEHTOB 3TO 06bIYHO cepeauHa nponeTa);

b) aAns BepTUKanbHbIX UCMBITHIBaEMbIX 06Pa3L0B, HECYLMX Harpy3Ky, oceBoil Npormb, KOTOpLIA npea-
CTaBnsieT yBenuyeHue BbICOTbI UCMbITbIBAEMOro obpasia, AOMKeH BbipaXaTbCsl NONOXUTENbHO, a TOT, KO-
TOpPbIA NPUBOAUT K YMEHbBLLEHUIO HWKE NepBOoHaYanbHON BLICOTHI UCNbITEIBAEMOro 06pasuia, AOMKeH Bbipa-
XaTbCH OoTpUlaTernbHO.

10.4.4.3 [lononHuTenbHbie U3MepeHUA Nporuba (Hecywie M HeHecylMe UCTIbITbiBaeMbie 06pasiibi)

B cnyyae Heo6xoAMMOCTM NpU cneuvanbHbIX MeToAax UCNbITaHUsi usmepeHye npormba AOMKHO NPOBO-
AUTbCA B MEcTax U € 4actoTamMu, COOTBETCTBYIOLMUMK ANA NPEeACTaBNeHns AUHAMUKU OBMKEHUS1 UCTIbIThbI-
BaemMoro obpasiia. CoOOTBETCTBYIOLLMIA METOA UCTILITAHUA COAEPXUT YKa3aHUsi MO PacronoXeHUIo U YacToTe
M3MEpPEHU 1151 KOHKPETHOIO 3reMeHTa NPU UCNbITaHUN.

MoxeT nosiBUTLCH HeO6X0AUMOCTL YBENUYUTL YaCcTOTY U3MEepeHUsl B Npejernax BpeMeHu notepu uerno-
CTHOCTH, AnA TOro 4Tobbl NpeacTrasuTb MHGOPMALMIO NO PaCLUMPEHHOMY NPUMEHEHUIo (CM. npunoxexne G
Ans panbHenwen nHhopmMaumn).

10.4.5 LlenocTHOCTL

10.4.5.1 O6wue NonoxeHun

Ecnu He ykasaHO WHOe B COOTBETCTBYIOLEM METOAE MCMbITaHWUsl, LIENOCTHOCTb OrpaXaaloLmX KOHCT-
PYKUMIA AOMMKHA OLIEHMBATLCA B TEYEHME UCTIbITAHUA C NMOMOLLLIO BaTHLIX TAaMIMOHOB, KanubpoB Anst uamepe-
HUS1 3a30POB U HabnAeHUs 3a UCNbITLIBaEMbIM 06pa3LIOM Ha crnyvai NOSIBIEHUS HE3ATYXAIOLLEro NaMeHu.

10.4.5.2 XnonyaTto6ymaxHbI# TAaMNOH

Pama, B koTOpylo BCTaBrieH OyMaxHbii TAMNOH, pasmellaeTcsl Ha NOBEepXHOCTU UCTIbITLIBAEMOro 06-
pasua makcumym Ha 30 cek unu OO BO3HUKHOBEHWSA BOCTIaMeHeHus1 (onpedensieTcs Kak cBeuyeHue uiu
BCMbiXMBaHne) TamnoHa. O6yrnueaHWe TamnoHa Ge3 BOCNNaMeHEeHUs MNU CBEeYEeHUs! [OIDKHO UIHOpUpO-
BaTbcs. HebGonblias perynmpoBka nonoxeHns MoxeT GblTb NpoBeaeHa Tak, YToObl JOCTMYb MaKCUMarIbHOro
apchekTa OT ropsiumx rasos.

Tam, rae ecTb HEOAHOPOAHOCTL MOBEPXHOCTU UCNbIThIBaeMoro obpasua B 06nactu oreepcTusi, Heob-
XOAUMO NPOSIBNSITb OCTOPOXHOCTb, YTO6bl rapaHTUPOBaTb, YTO CYLLIECTBYET MO KpalHeil Mepe paccTosiHue
30 MM Mexay TaMnoHOM U Nio60oit YacTbio NOBEPXHOCTU UCTLITLIBAEMOro 06pasLia BO BpeMsi USMepeHUiA.

OnepaTtop MOXET MPOBECTU MCMbITAHUS AJI OLEHKN LIeNIOCTHOCTU UCNbiTbiIBaeMoro obpasua. Takas
npoBepka MOXeT BKINo4YaTb M36v|paTeanoe KpaTkoBpeMeHHOe NnpuMeHeHue XJ'IOH‘-IaT05yMa)KHb|X TaMnoHoOB
K obnacTsam noTteHuMansHoro cbosi W/vnu OBWKeHWe OLHOIO TaMNoHa Hag WU BOKPYr Takux o6nacreir. O6yr-
nuBaHue obpaslia MOXeT SIBMATLCS yKasaHUeM Ha NpUGIMKaoLMIACA OTKa3, HO HOBLIA TaMMOH AOMKEH UC-
nonb30BaTbCA NpeanncaHHbIM OﬁpaGOM ana noaTeepxaeHns notepu LLenoCTHOCTU.

Bpems BoaropaHusi BMECTe C MECTOM PacroroXeHus, rae rnpousoLLo Bo3ropaHue, AoMmkHbI 6biTh 3ape-
rTMCTPUpPOBaHbI.

10.4.5.3 Kanu6phI Ans uamepeHus 3a3opon

Mpu “cnonbaosaHWK KanMBpoB AN M3MEPEHUs| 3a30pOB pPaaMep OTBEPCTUS| B NMOBEPXHOCTU UCMbITbI-
BaemMoro obpasLa JOImKEeH OLeHUBAaTbCA Yepe3 UHTepBaribl, KoTopble OyAyT onpeaensATbCA OMEBUAHON CKO-
pocTblo yxyalweHust o6pasua. [JomkHbl MCNonb3oBaTLCA ABa Kanubpa ansi USMepeHUsi 3a30poB NornepemeH-
HO 1 6e3 U3nNuLIHen cunbl s onpeaeneHus:

a) BO3MOXHOCTU NpOBEeAEHUs 6-MUNNMMeTpoBOro Kanubpa Ansi U3MepeHusi 3a30poB Yepe3 UCNbITbI-
BaeMbliA obpasel, Takum o6pa3om, 4Tobbl kanubp NPOHKKaN B NPOCTPAHCTBO B NEYX U Mor ObiTb NepeaBUHYT
Ha paccrosiHue 150 Mm Boonb 3a3opa; unu

b) BO3MOXHOCTM npoBeAeHusi 25-MUNNUMETPOBOro kanvwbpa AN M3MepPEeHUs! 3a30poB Yepe3 UCMbIThbI-
BaeMblit 06pa3el} Takum 06pa3oM, 4ToObl kKanMbp NPOHMKaN B NPOCTPAHCTBO B NeYu.

Ilioboe HebonbLUoe npepblBaHUE NPOXOXOEHUA Kanubpa, koTopoe He GyaeT umeTb Unu ByaeT UMeTb
HebonblUOe BNMsSIHAE Ha nepeaayy ropsiuux rasos Yyepes OTBEPCTME, He LOIDKHO NMPUHUMATLCH BO BHUMA-
HWe, Hanpumep HeGorbLUuoe KpenneHWe Yepea KOHCTPYKLUOHHOe coefuHeHWe, KOTOpoe OTKPbINoCh WU3-3a
nedgopmaumu.
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Bpems, koraa 6yaet noaTBepxaeHa BO3MOXHOCTb BBeAEHUsI kannmbpa ans uaMmepeHusi 3asoposB B Jio-
60e oTBepcTHe B UCMbITbIBAEMOM 00pa3sLe onMcaHHbIM 00pa3oM, BMecTe C pacronoXeHUueM [OomkHO 6biTb
3aperncTpupoBaHo.

10.4.5.4 BocnnameHeHue
Bo3HUKHOBEHWUE U NPOAOIDKUTENBHOCTD NMIOGOro BOCNNaMmeHeHUs1 Ha NOBEPXHOCTU, He NoABepraloLenca
BO34EMNCTBUIO, BMECTE C PacrnornoXeHUeM BOCIITaMEeHEeHUs1, AOIDKHbI ObiTb 3aperMcTpUpOBaHbI.

10.4.6 Hecyuan cnocobHocTL

[nAa Hecywwmx aneMeHTOB BpeMsl, Yepe3 KOTOpOoe UCTIbITLIBaeMblii o6pasel) He MOXeT BbiaepXuBaTb Uc-
NbITLIBAEMYIO Harpy3Ky, AOJDKHO BbiTb 3aperMcTpupoBaHo. Jlio6oe OTKNOHEHWEe B USMepsieMbIX curnax u/unm
MOMEHTax, HeoGXoaNMbIX AN NOAAep)XaHUS MPUMEHUMOrO COCTOSIHUS CAePXKUBAHUS, IOIDKHO GbiTh 3ape-
TMCTPUPOBAHO.

10.4.7 O6wee noBeaeHue

Heo6xoaumo nposoAUTbL HabniogeHus 3a o6LUM NnoBeeHMEM UCTILITLIBAEMOIO oGpaaua B Te4yeHue uc-
NbiTaHWA, U Heo6XoAUMO AenaTb 3anUcK OTHOCUTENBLHO TaKUX SIBIIEHUIA, Kak BbiMyCK AbliMa, pacTpeckuBaHue,
nnasneHue, pasmar4yeHue, paclienneHue unm OﬁyFJ'IVIBaHMe U T. . MatepuarnoB UcnbiTbiBaeMoro obpasua.

10.5 MpekpaweHne ncnbITaHUA

McnbiTaHne MoXeT ObiTh NpekpalLeHo Mo ofHow unu 6onee 13 cneayioLwmMx NPULKH;

a) 6esonacHOCTb NepcoHana unu yrpo3a nospexaeHvs obopyaosaHus;

b) nocTuxeHue onpeaesieHHbIX KpUTEPUEB;

C) 3anpoc 3aKasuuka.

UcnbiTaHne MoxeT GbiTb NPOAOIHKEHO Mocne AOCTUXKEHUS NPeAENsHOr0 COCTOSAHUA Npu b) ans nonyye-
HUSA OONOJHUTEIbHBIX AaHHbIX ANA NPAMOTo W/MNW PacLUMPEHHOO NPUMEHEHUS.

Kor,qa ucnbiTaHue 6bino npekpaweHo Jo c60s1 N0 BCEM BaXXHbIM SKCnnyaTaunoHHbIM NOKa3aTenaMm,
NpWYKMHA NpeKpaLLeHUs UCNbITaHWA AOokHA ObiTb YkasaHa. PedynbTart AomkeH GbiTb ykasaH kak BpeMsi npe-
KpallleHUs1 UCNblTaHUA U XapaKrepusoBaTbCA COOTBETCTBYIOLLUAM 05pa30M.

11 MNpepenbHble COCTOAHUA

11.1 Hecywas cnocobHocTb

OT0 npolueALlee BpeMsi B MUHYTaX, B Te4eHWe KOTOPOro UCNbITbIBaeMbiii o6pa3aeL) npoAokaeT coxpa-
HATb CNOCOGHOCTb BbIAEPXKMBATL UCMbLITHIBAEMYIO HArpy3ky B TeyeHue ucnbitaHusi. Hecylasi cnocobHocTb
onpeaenseTca Kak BeINMYMHOMW, Tak M CKOPOCTbIO Npornba, pacCuMTaHHBIMU MO M3MEPEHUsIM, B3ATbIM MO
10.4.4.2. MocKonbKy MOTYT NPOMCXOAUTb AOCTATOMHO ObiCTpbie nporubbl A0 Tex Nop, Noka He AOCTUraeTcs
cTabunbHoe COCTOosIHWUE, KpUTepuii CKopocTU Npornba He NpUMEHNEeTCs A0 Tex Nop, Nnoka He Obin NpesbiLleH
nporu6 B L/30.

MoTepeit HecyLel CNOCOBHOCTU SBMAETCA NPeBbIleHUe CNeayloLwnX KpMTepues:

a) ans narnbaeMblX Harpy>KeHHbIX 311IEMEHTOB:

2

orpaHudmBatowmii npormb D = L
400d

MM U

dD 12
MaKkcuMalnbHOe HapacTtaHue npomﬁa— MM/MMH,

dt ~ 9000d
raoe L — cBoBoAHbIN y4acToK UCTbITbiBaeMoro o6pasua, Mm;
d — paccTosiHMe OT KpalHero BONOKHa 30HbI XOOAHOrO NPOEKTHOro CXaTusi 40 KpaiHero BOSIOKHa
30HbI XONOAHOIO NPOEKTHOrO HANPSKEHMSI KOHCTPYKLMOHHOM CEKLUM, MM;
b) Ans BepTUKaNbLHO HarpyXeHHbIX 3[T@MEeHTOB:

BepTUKanbHas aecdopmauus (oTpulatensHoe yanuHeHue) C = % MM U
. dC 3h
CKOPOCTb HapacTaHusi BepTuKarbHbIX AedopmaLuii (oTpuuatenbHoe yaiMHeH1e) = 1000 MM/MUH,

roe h— nepeoHavanbHas BbiCOTd, MM.
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11.2 UenocTHOCTL

9710 npolleawee BpeMsi B MUHYTax, B TEHEHNE KOTOPOrO UCTbITLIBAEMbIN 06paseL, npoAomKaeT coxpa-
HAITb CBOW CBOWCTBA 0 HACTYMIeHWs crieaytoLmnx oA4HOro UMK HEeCKOSbKUX (hakTopos:

a) Bbl3blBaHWE BO3ropaHus xion4yaTtobyMaXHOro TaMnoHa, npuMeHsiemoro cornacHo 10.4.5.2; unu

b) gonyck npoxoxaeHus kanubpa Ansa usmepeHus 3a3opoB, Kak ykasaHo B 10.4.5.3; unu

C) BO3HUKHOBEHME YCTOWYMBOrO MilaMeHu.

11.3 Tennousonupylowasa cnocobHOCTL

3T0 npoleawee BpemMs B MUHYTax, B TeYEHUe KOTOPOro WUCMbiThiBaeMbIli 0Opasel, NpoaomkaeT nop-
AepXuBaTbh CBOM CBOMCTBa A0 AOCTMXEHUS Ha Heoborpesaemol cTopoHe obpa3lia 04HOro UM HECKOMbKMX
U3 creayowmx )akTropoBs:

a) yBENUYMBAaIOT CPeHIoI TeMnepaTtypy Bbille NepBoHaYansHOW cpeaHen TeMnepaTypel 6onee 4em Ha
140 °C vnn

b) yBenuuueaioT Temnepatypy B niobom Mecte (Bkniouasi nepeaBwkKHYI0 TepMonapy) Bbille NepBoHa-
yarbHOi cpegHei TemnepaTypbl 6onee 4yeM Ha 180 °C.

MepBoHayanbHOW cpepHelt TeMNepaTypoi SIBNSieTCA CPpefHsis TeMmnepaTtypa NoBepxXHOCTH, He noasep-
raioLLieincs BO3AeinCcTBUIO, B HaYane UCbITaHus.

HekoTopble aneMeHTbl KOHCTPYKLIMA UMEIOT Apyrue npegesbl Mo NOBbILEHUIO TeMnepaTypbl Ha NoBepx-
HOCTH, He nopaBepraioLleics BO3AenNCTBUIO, N0 CPABHEHUIO C NPUBEAEHHLIMU Bbille. OTW npeaensl MoryT
NPUMEHATBLCA KO BCeMy 06pasuy unm ero yactu, kotopasi oueHuBaetcs. [Mogpo6HOCTM OTHOCUTENbHO npe-
[AernoB NOBbILEHW TEMNEepaTypbl U pacnonoxeHusi obnacrei, B KOTOPbIX pa3pelleH 6onee BbICOKWIA NOAbL-
€M, NpuBeAeHbl B KOHKPETHOM METOe UCTILITaHUs!.

Koraa o6pasel BkniovaeT oTaenbHble 06MacTM pasnMyHoOi TePMUYECKOW U30MNsALUM, OHU AOIMKHbI OLie-
HUBaTbLCSA OTAENbLHO COrNAacHO KOHKPETHOMY METOAY UCMLITaHUS KakK MO KPUTEPUIO cpeHell Temnepartypbl,
TaK 1 N0 MAKCUMAIIbHOMY €€ MOBBILLEHMUIO.

11.4 Mocneayowue peaynbTaThli NpU [OCTWKEHWM BUAOB nNpeAenbHbLIX COCTOSHUA No
onpeAeneHHLIM 3KCNyaTauMOHHbIM NOKa3aTensaMm

11.4.1 TennousonupyoLLlan cNoco6GHOCTbL U LIeNIOCTHOCTL MO OTHOLWEHUIO K Hecylleil cnoco6HoCcTH

aKcrlﬂyaTaLl,MOHHble nokasartenu «TennousonupyloLwias CMOCOBHOCTb» U «LIEMOCTHOCTb» aBTOMaTuye-
CKW CHUTAIOTCH HE BbINONTHEHHbIMU NPU 4OCTMXEHUU NpeaenbHOro COCTOAHUS.

11.4.2 Tennomsonupyolias CNOCOGHOCTbL MO OTHOLLEHMUIO K LIeNTIOCTHOCTH

3KCI'IJ'IyaTaLl,l/IOHHI:IFI nokasarenb «TenJoMn3onupyloLwlas CNoco6HOCTbL» aBTOMaTUYECKA CUATAETCA He
BbINOSNMHEHHbLIM NPXU AOCTUXXEHUU NpeaeNbHOro COCTOAHUA.

12 MpoToxon ucnbITaHUN

12.1 MonHbI! NPOTOKON UCMNbITAHUNA

MpoTokon ucnbITaHUiA AOMKEH coaepxXaTh creaylLlyo uHOpMaLmLo:

a) HasBaHWe W aapec UcnbITaTensHON nabopaTopuu;

b) Ha3BaHuWe 1 aapec 3aKa3uuka;

C) BaTy UCMbITaHus;

d) yHMKanbHbIA MAEHTUUKALWOHHLIA HOMEP UCMbITaHUS;

€) Ha3BaHWe npousBoauTens (ecnu U3BECTHO) UCTbITEIBaeMoro obpaaa, NPoAYKLMM U KOMMOHEHTOB, UC-
NonNb30BaHHLIX B KOHCTPYKLUW, BMECTE C UASHTUUKALUOHHLIMU MapKaMy U TOProBLIMA UMEHaMU;

f) KOHCTPYKUMOHHbIE AETANKN UCMbITbIBaeMOro o6pasa, BKIoYasa OnucaHue U YepTexu, a Takke OCHOB-
Hble AeTanii KOMMNOHeHTOB. OnucaHue U YepTexu, KOTOopble BKIIOYEHbl B MPOTOKON WCMbITaHWUM, OOMKHbI
6bITb, HACKOMNLKO 3TO OCYLLECTBUMO, OCHOBaHbLI Ha UHGOPMaLMK, NPefoCTaBlIeHHON 3aKa34YMKoM, U NpoBe-
peHbl Npu NpuemMkKe ucnbiTbiBaeMoro obpasua. Koraa nonHble U geTanvMavMpoBaHHbIE YepTeXu He Npeaoc-
TaBneHbl naGopatopuent Ana BKINIOYEHUS B NPOTOKON, TOrAa YepTex (M) 3akasumka ucnbiTbiBaeMoro obpasua
yaocToBepsieTcs nabopaTtopueit U No KpaiHen Mepe o4Ha KOMUA 3aBEPEHHOro YepTexa (ei) AormkHa ObiTb
BKIMIOYEHa B NpoTokon. B npotokone gomkHa ObiTb faHa CCbinka, Y4TO YepTexu Bbiny npepocTabrieHbl 3a-
Ka34MKoM;

g) COOTBETCTBYHOLLME XapaKTepUCTUKN MaTEPUASioB UM KOMMOHEHTOB, KOTOPLIE UMEIOT BIIUSIHUE Ha Mo-
kasaTenb TepPMOCTOIKOCTU o6pasua. Tam, rae HenpaKkTU4HO U3MEpPATb HEKOTOPbIE U3 3TUX XapakTepUCTUK,
3TO AOMKHO GbITb YKa3aHO B NPOTOKONE;

17



(Mpodomxerue uamernerusi Ne 1 k CTB EN 1363-1-2009)

h) cnoco6 c6opku U YCTaHOBKM UCTbITbiBaemoro obpasua;

i) nogpoBHOCTU OTHOCUTENBHO KOHAMLIMOHUPOBaHUS UCTIbITbIBAaEMOro obpasLia nepea uUcrbiTaHueM;

j) 3asiBneHne oTHOCUTErbHO y4acTus nabopatopuu B ot6ope ucnbiTsiBaemMoro obpasua;

k) Ans HecyluMx aMEeMEHTOB — Harpy3aKy, NpUMeHsIeMyio K UCMbITbiBaeMoMy o6paslly, ocCHOBY Ansl ee
pacyeTa, Kak NpefocTaBMeHo 3aKa3YnuKoM, U METO HarpyaKku;

1) ucnonb3oBaHHbLIE YCNOBUA NOAAEPXKA U CAEPKMBAHWUA U NPUHMKUHBI ANs X BbiGopa;

m) Ans aCCUMETPUYHbIX pasfdenuTenbHbIX 3NEMEHTOB — HanpaeneHne, B KOTOPOM MCMbITbiBancs obpa-
3eLl, M NPUYMHAa TaKoro BLIOOpa;

n) UHPOPMALIMIO OTHOCUTENBHO PaCMONOXEHUs1 BCEX TepMonap, 3athMKCMpOBaHHbIX Ha obpasue, npu-
Gopbl Ans M3MepeHus aaeneHus u npormba. [JomkHbl ObiTb BKITIOHEHb! HEPTEXU, KOTOPLIE HYETKO UIMIoCTPU-
PYIOT NO3ULIMK pasnUyHbIX NPUEOPOB U AEHTUMULIMPYIOT UX B OTHOLLEHWUW NpefocTaBneHHbIX AaHHbIX;

0) TeMnepaTypy oKpyxaiolLe# cpefbl B nabopaTopuu B Hauarne UCrbITaHus;

p) ycnoBus faBreHus BHyTpY NeYy OTHOCUTESNbHO NMOMNOXEHWUS UCMbITbIBa8MOA KOHCTPYKLIUK;

q) KpVBble TeMnepaTypa/BpemMs yCroBuiA HarpeBaHus neyu;

r) NpUYKHLI, NOATBEPXKAAOLWME UCTIbITAaHUE, B Cyyae AONyCKOB MO KPUBOI TeMnepaTypa/BpeMsi, YCIoBuiA
OaBrneHus unu nabopaTopHbIX YCIOBUIA OKpYXatoLLe cpefpbl, €CIU OHW HerpeaHaMepeHHO MPeBbILLEHbI;

S) pesynbTaT, OTPaXeHHbI B NepecyeTe Ha npoluejliee BpeMsl, B 3aKOHYMBLUUXCA MUHYTaxX Mexay Ha-
YyarnoM Harpesa U BpemeHeM c60s1 B OTHOLLEHUM COOTBETCTBYIOLLUX KPUTEPUEB, BKITHOYAs:

1) ckopocTe nporuGa, koroa STOT MoKasaTenb UCMONb3yeTcs AN OLeHKW Hecylleil cnocoBHOCTH,
BKMIOYaNA 3HaveHue d, MCMonb30BaHHOE B pacyeTe orpaHnyMBaloLLell ckopoctu nporuba ans uarubHbIx ane-
MEHTOB;

Il) makcumankHbli Nporu6, a Takke BPEMS U MONOXeHWE, B KOTOPOM OH NPOU3OLLEN, NOATBEPKOEH-
HbIA rpaM4ecKuMy AaHHbIMK;

lll) xapakTep c6osi B OTHOLLEHUM BCEX NoKasaTenew LienocTHOCTY;

IV) nonoxeHue (1), Npy KOTOPOM MaKCMMarbHbIA NOABLEM TeMnepaTypbl Obin U3MEpeH, ecrnu aTo SiB-
nsieTcs MPUYMHON OTKa3a 3oL,

V) nbble anbTepHaTWBHblE U OOMONHUTENbHbLIE UCTbITaHUA B cootBeTcTBUM ¢ EN 1363-2, Hanpu-
Mep usny4eHue,;

t) TabnuuyHoe wu/unu rpaduyeckoe otobpaxeHue BbiBoga CO Bcex NpubGOpoB vM3aMepeHusi AaBreHws,
npu6opoB uamepeHus npornba, TepmMonap Ha NOBEPXHOCTU, He NOABEPraloLEecs BO3AEUCTBUIO, U TaM, rae
NPYMEHNMO, BHYTPEHHUX TepMonap.

MpuMeuaHue — B NpoToKon HeoBXoAMMO BKIIOYATb TONbKO BLIGOPKY M3MEepPeHHbIX AaHHbIX, AOCTATOMHYIO ANA Un-

niocTpaumm paBoTbl McnbiTeiBaeMoro oGpasua. Hanpumep, HeT HeoGxoAUMOCTU NpuBOAUTL B TaGnu4HOM BUAe

TeMnepaTypy KaXaon TepMonapbl, 3adMkcupoBaHHOW Ha Ganke yepe3 1-MUHYTHble MHTEpBanbl B TEYEHUE BCEX

90 MWH NPOAOMKEHUA UCNbITaHuA. OaHaKO PEKOMEHAYETCs, YTOOLI BCe u3MepeHus Gbinn BKITIOYEHBbI OKONO BpeMe-

HU HacTynneHua npeaenbHOro COCTOAHUA NO BCEM CBOAUMbIM NOKa3aTensaMm. HO W nocne 3Toro nepmoaa uHTepean,

B TeYeHUe KOTOPOro HeoGxoaAUMO BKIOYATL U3MEpPEHHbIe AaHHbIe B MPOTOKON MOXET ObiTh oNbLue, Hanpumep 5 —

10 MuH;

u) onucaHue nio6oro CyWecTBEHHOrO NOBEAEHUA UCTIbITLIBAEMOro 06pasLa;

v) 06nacTb NPAMOro NPUMEHEHUN pe3ynbTaToB ANs OLeHMBaeMoro obpasua;

W) cneqylolme yTBepKaeHUA:

«[laHHbIA NPOTOKON NOAPOGHO ONUCHIBAET METOA CTPOUTENbCTBA, YCIOBUSA MCMbITAHWUA U pe3ynbTaThl,
nony4yeHHble, KOrga KOHKPeTHbLIA 3N1eMEeHT KOHCTPYKLMW, ONUCaHHBIA 3aechb, Obin UCMbITaH B COOTBETCTBUM C
npoueaypoit, uanoxexHoi B EN 1363-1, 1, rae npumeHumo, EN 1363-2. JlioGoe cyliecTtBeHHOe OTKNoOHeHWe
B OTHOLLEHUN pa3Mepa, KOHCTPYKLMOHHBIX 3NIEMEHTOB, Harpy3oK, HanpsbkeHuit, KauecTea 06paboTkn KpoMoK
unm Kpaes, NOMUMO TeX, KOTOpPble pa3peLueHbl cornmacHo obnactu NpsiMOro NpuMeHeHus1 B COOTBETCTBYIO-
LLIeM METOAE UCTbITaHUSA, HEe OXBAaTbIBAETCA B 3TOM NPOTOKOMNE».

«WU3-3a npupoabl ucnbiTaHnsa OrHeCTOMKOCTU U nocne.qylomeﬁ CIOXHOCTU B KONMUYECTBEHHOM BblpaXe-
HUM HeoNnpeAeNneHHOCTU U3MEPEeHUsI OTHECTOMKOCTU, HEBO3MOXHO NPeoCTaBUTh YTBEPKAEHHYI0 TOYHOCTb
pesynbTaTar.
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12.2 KpaTtkas cbopma npoTokona ucnbiTaHUi

MNMpvmep MeToga OTpaXkeHUs pesynbTaToB UCTILITAHWA NPUBEAEH HWKE ANS HECYLLLero pasaenurenbHoOro
aneMeHTa, rge nokasarenu LENOCTHOCTM U M30NALMK Bbinu NpeBbileHbl, a UcnbiTaHue 6bino npepeaHo no
npocb6e 3akasyuka go c6os Hecywelt cnocobHOCTM UCTbITbIBaeMoro obpasua:

— Hecyuwjan cnocob6Hocms 128 MuH He Hacmynaem npedenbHOe COCMOsIHUE (UCTbIMaHue

6b110 NpepeaHo o npocbbe 3aKa3yuka);

— ljenocmHocmb — dnumensHoe nnamsa 128 MUH He Hacmynaem npedesibHOe COCMOSIHU@ (UcrnbimaHue

66110 NPEpPeaHo no nNpocbbe 3aka3quka);

— Kanu6p dns uamepeHus 3a3opoe 124 MuH;

— Xnnonyamo6ymaxXHblil maMIioH 120 muH;

— Tennousonupyrowas cnocobHocms 110 MuH.

lMpuMep MeToda OTpaeHUs pe3ynbTaToB WCMbITaHWUA MPUBEOEH HWXEe ONS HEeHecyllero anemeHTa,
BKIIOYAIOLLEro ABe OoTAeNbHbIe 06nacTu ¢ pasnuyYHoON TEPMUYECKON N30NALMEn:
— lennocmHocmb — dnumensHoe nnamMs 66 MuH He Hacmynaem npedejibHoe cocMmosiHUe (ucnbimaHue
6b1/10 NpepeaHo No npocik6e 3aKa3yuka);
— Kanu6p dns usamepeHus 3asopoe 62 MUH;
— Xironyamo6yMaxHbIli maMnoH 42 MuH;
— Tennou3sonupyroujast cnoco6Hocms 1 41 MuH;
— Tennou3sonupyroujasi cnocob6Hocmb 2 25 MUH.
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MpunoxeHue A
(cnpaBo4yHoe)

O6nacTb NnpMMeHeHMA pe3ynbTaToOB UCTbITAHUSA

A.1 O6Lune nonoxeHun

BONbLMHCTBO OrHECTOMKOW NPOAYKLUMM, NMOCTaBNSIEMOW NPOW3BOAUTENSAMU, OTNMYAETCS OT 06pa3LoB,
KOTOpbIE MepBOHaYanbHO MCMbIThiBanUCh. Mpoaykuus nocrtaBnsieTcA B GOMbLUOM AuanasoHe pa3mepos,
chopm 1 mMaTepuanos, BknoMas UHULLHYIO OTAENKY, ANs TOro YTobbl YAOBNETBOPUTE TPEBGOBaHUSIM pbIHKA.
HenpakTu4HO MCNbITbIBATE Kaxaylo Bapvauuio ¢opMbl, pa3Mmepa unM Matepuarna Ans Kaxgoro npoaykra.
OpHako He NpuMeMrneMo U 4acTo He paspellaeTcsi, YToObl LWMPOKUA BbIGOP BapuaLuuin NPOAYKLUKM MOCTaB-
nsincs npousBoguTenem 6es onpegeneHHoh hopMbl NPUSHAHHOTO COrnacoBaHusA unu ogobpeHust. Moatomy
Heo6X0AUM MeXaHWU3M, NMpu KOTOPOM BapuaLuu OT UcnbiTaHHoro obpaaua (oB) Mornu GbiTb NPUHATHI C OM-
pedeneHHON cTerneHblo YBEPEHHOCTH, YTO Takue BapuaHTbl OyayT paboTaTb CTOMb e XOPOLUO, €C/U OHU
OynyT NOABEprHyThl TAKOMY e UCTbITaHUIo, YTO U NepBOHaYasbHbIN UCTbITEIBaeMbI 0GpaseLl.

A.2 O6nacTb NpsAAMOro NpMMeHeHus

CreneHb TOro, HACKOMbKO UCMbITaHHbIA NPOAYKT MOXET UK He MOXeET GbiTb U3MeHeH B obnactn npsamMo-
ro NpUMeHeHus, NpMBeaeHa B NpaBunax UM pyKoBOACTBAX, KOTOPbIe OrpaHNYMBAIOT AONYCTUMOE OTKMOHe-
HWe OT UCMbITbiBaeMoro obpasua 6e3 aanbHerlLnX oLieHOK unu pacyeToB. MNyHkT 06 obnacTu npsiMoro npu-
MEHEHWUA B KaXAOM KOHKPETHOM METOAE UCMbITaHUA MOXET OTHOCUTLCS K Gonee pacnpocTpaHeHHbIM hop-
MaMm KOHCTPYKLIUM, AN KOTOPbIX OMbIT UCMbITAHUA NPEAOCTaBUN 3HAHWUA, YTO TakMe Bapuauuu MoryT GbiTb
6e3onacHo NpuHATLL. CTeneHb paspelleHHbIX Bapuauuii 0GbIMHO KOHCEepBaTMBHA, NMOCKONbKY OHW OCHOBLI-
BaloTCA Ha MUHUMAanNbHOM YpPOBHE OBLLEero cornallieHus!, KoTopblA MOXeT 6blTb JOCTUMHYT.

Takue cepuu npaBun NO3BOMAIOT OPraHU3aLUsIM, PEryrnupyoLLIMM CTPOUTENBCTBO, U APYTUM CTPYKTYpaMm
NPUHATL NpodyKT 6e3 Toro, YTO UM caMUM HeoBXOAWMO NMpUHUMATL PeLeHWe WUNu 3anpalwuBaTte npodec-
CUoHanbHoOe MHeHWe OT NPU3HaHHOro aBTOPUTETHOrO opraHa. Bapuauumu, koTopblie paspelleHbl Npy NPSMOM
NPUMEHEHUK, MOrYT BHOCUTLCS aBTOMAaTUYECKM B NPOLYKLMIO NpoussoauTens 6e3 4ononHUTEeNsHON OLEHKN.

A.3 PacuumpeHHOe npumMeHeHue

MoryT 6biTb U3MeHEeHMs1 UCMbITbIBAEMOro obpasua, KoTopbleé He MOryT ObiTb PACCMOTPEHbI B NPSIMOM
npumeHeHun. Kpome Toro, TUnbI Npasurl, NpUBEAEHHbLIE B NPSAMOM NpUMeHeHuu, 6binu paspaboTaHbl Ha Oc-
HOBaHUW OTAENbHbIX PE3yrnbTaTOB UCMbLITAHWUA, @ HE Ha OCHOBE KOHLeNUMU CepuM UCTbITaHWA pasnuuHbIX
paamepoB u/unu Bapuauuin npogykra. MoaToMy NpsiMoe NpUMeHeHWe He YYUTbIBaeT MHTepnpeTaLMm Mexay
peaynbTaTamy pasfnuyHbIX UcnbITaHUA U ByaeT Masio NpUrogHo Ansi SKCTpanonsiuMmM Bapyauum 3a npeaersibl
TOro, 4To BbINO MCMbITaHO.

MNMoatomy Bapuauvm 3a pamkamu nNpasun, NPMBEAEHHbLIX B NPSMOM MPUMEHEHWU, N pacCMOTPEHUE MH-
TeprnonsuMi U 3KCTpanonsuuMmM cepuil MCMbITaHW nognagaloT nof obnactb pacluMpeHHOro MpYMEHEHWUs.
OTO BKIIOYaET YrNyoneHHblit 0630p KOHKPETHOW KOHCTPYKUMM NpogdyKTa U noBegeHue Mpu UChbITaHUM (sX)
MPU3HaHHbIM aBTOPUTETHLIM OPraHoOM, KOTOPLIA NPeAOoCTaBUT MPOTOKOM MO OLEHMBaAEeMOW (biM) Bapuauun
(sAm). MprHATas MeToaoNOrMsA NpU OLIEHKe NOBEAEHUS OTHECTOMKOCTUA NPOAYKLIMA MOXET B PaBHOM CTENEHM
OCHOBbLIBaTbCSl HA PACYeTHbIX METOAAX, CYXAGHUAX UIM Ha OGLLeNPUHATBLIX NpaBvnax NPMMeHeHUs cornac-
HO KOHLIenuum, ncnonb3yemoin Ansi pasnuyHbiX 3NeMeHTOB.
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MpunoxeHue B
(cnpaBoyHoe)

Ponb Hecywwunx KOHCTPYKLMUIA

B.1 O6wwue nonoxeHun

MHorve anemMeHTbl, KOTOpblEe UCMLITLIBAOTCA Ha OrHECTOMKOCTb, HE YCTaHaBfMBAIOTCS B UCMbITaTENb-
Hylo nedb 6e3 BCTpauBaHuA B KakoW-nnGO TUN KOHCTPYKUMU MeXay HAMW M UChbITaTenbHON pamoi neuw.
OT10 moxeT ObiTb M3-3a UX pasMepa, Hanpumep Gorbluas NpoHUKawLLas repmeTusauvs, a Asepb B cbope
HenQocTaToMHO Oonbluasi, YToObl 3aKpbITh NEpeaHee Unn BepxHee OTKpbITUe neyn. Kpome Toro, Ha oxupae-
Moe OT 3reMeHTa NnoseeHue B 3HaYUTENLHOW CTENeHU oKasbiBaeT BMUsIHAE CTPYKTypa, B KOTOPOMN OH UCbl-
ThiBaeTCA. UTO kacaeTcs, Hanpumep, ABepei, aKCnMyaTauuoHHble XapaKTepucTuku asepu B cbope, ycra-
HOBMEHHOW Ha KUPNUYHYI0 Unu BGEeTOHHYI0 CTeHy, BeposiTHo, ByayT oTnuyatbcsi (B 3aBMCMMOCTM OT Tuna
ZBepu) OT Tex, ecnu 6bl ABepb ycTaHaBnMBarach BO BHYTPEHHIOIO HEHECYLLYl0 CTeHY Nnerkoro Beca, nocTpo-
€HHYIO U3 CTarbHbIX LNUMEeK U NaHenen.

MNMoaToMy ecTb HeO6XOAMMOCTb Y3HaTb XapaKTepUCTUKA 3TUX KOHCTPYKUMIA, ANs TOro YTo6bl MMeTb BO3-
MOXHOCTb OnpeaenuTb BNMsiHUE, KOTOpble OHW MOFYT OKa3sblBaTb Ha UCMbITLIBAEMbIi 3NeMEHT. OTU KOHCT-
PYKLWM U3BECTHbI KaK NoaAepkuBalole KOHCTPYKLMA, NOCKOSbKY OHW NMOAAEpPXUBAIOT UCTbITLIBaeMbI 06-
pa3sel B UCMbITATENbHOW pame; OHM 0BbI4HO NoApasAensaoTCA Ha ABa Tuna.

B.2 CtaHaapTHbIe noaaepXvBaoLmue KOHCTPYKUUM

OHuM onpeaensiloTcA kak (popMbl KOHCTPYKLIMW, UCTONb3yeMble Of1st 3aKpbITUS NeYU U NOAAEPXKKU oLe-
HUBaeMOro MCrbITbiIBAeMOro 06pasLia, KOTopble UMEHOT KONMYECTBEHHO U3MEepUMOe BNUsiHe Ha nepepaqy
Tenna Mexgy KOHCTPYKLWen U UchbiTbiBaeMbiM 06pasLioM U KOTopble NPeAoCTaBnsIoT U3BECTHOE CONPOTUB-
rneHue TepMMYEecKU BbiaBaHHOW AedhopMaumu. NMpumepaMu cTaHAAPTHLIX NOAAEPXKUBAIOLMUX KOHCTPYKLUA
nerkoro Beca sIBMSIOTCS BHYTPEHHUE HeHecyluMe CTeHbl, 06NUL0BaHHbIe TMNCOKAPTOHHLIMUA NICTAMU, KUp-
MU4YHble CTeHbl U GeTOHHble cTeHbl. CTaHaapTHLIe NoaaepXusalowme KOHCTPYKUMKU onpeaenelsl B 7.2.2 U
moxeT 6biTb 6onee ogHOro BapuaHTa AN KKAOro TUNa UCTbITLIBAEMOro 3reMeHTa.

CranpapTHas noaaepxuBalowan KOHCTpyKUus, BbIOpaHHasa aAns ucnbitaHus, 6yaet oTpaxartb npupoay
UCMbITLIBAEMOrO ANIEMEHTa, OXKUAAeMyI0 NPOAOIMKUTENbHOCTL UCTILITAHUA M 0BNacTb NPSIMOro NPUMEHeHUs
pesynbTara ucnbitaHus. Takum 06pasoM, Hanpumep, YeTbipexyacoBas pa3fBiKHas LUITOpHas ABepb, Npea-
Ha3Ha4YeHHas Ansl UCMONb3OBaHUA B CIYYasX KUPNUYHbIX U GETOHHbIX CTEH, He OyaeT UCMbITbIBATLCA B
30-MuHyTHOM cTaHAapTHOW noAnepXkuBaloLeil KOHCTPYKLMKN NErkoro Beca U3 rmrncokapToHa, NMockoribKy Ta-
Kasi KOHCTPYKLsI HenpurogHa ansi noaAepXaHusa pasaBUKHON LUTOPHOW ABEpU, OHa BbIAZET U3 CTPOS MeHee
yeM yepe3 30 MUH ¥ NO3TOMY HenpueMneMa AN OLUEHKU IKCMyaTaLMOHHBIX XapaKTepUCTMK YeTbipexyaco-
BOrO UCMbiTbIBaemoro obpasiia, a obnacte HenocpeACTBEHHOrO NPUMEHEHUs ANA CTaHAApTHON noanepXu-
BaloLLiei KOHCTPYKLIMM NErkoro Beca aBTOMaTUYecku He OXBaTbiBaeT UCTbiTbiBaeMblii obpasew, Ans Ucnonb-
30BaHWA B 6ETOHHbIX UM KUPTIUYHBLIX KOHCTPYKLUAX.

HekoTopble KOHKpETHble METOAbLI MCMbITAHUA MMEIOT ApyrMe CTaHAapTHbie NoAAepXMBAlOLLMe KOHCT-
pyKuuu. DTO BblaBaHO APYIMMU METO1aMW OLEHKM NoBeAeHus UCTbiTbiBaeMoro o6pasua B OTHOLLEHUM ne-
penauym Tenna Mexzay KOHCTPYKUMEW M UCMbiTbiBaeMbiM 0OpasLoM U CONPOTUBNEHUA TEPMUYECKU Bbi3BaH-
HoW gecpopmaum apyrum obpa3om.

B.3 CesizaHHble noanepXuBalowue KOHCTPYKLUMN

OHM onpeaensioTcsl Kak crneluanbHbie KOHCTPYKLUKU, B KOTOPbIX UCTbITbIBaeMbI 0Gpa3eL) A4omkeH GbiTb
YCTaHOBJIEH Ha NpaKTUKe, KOTOpbIE UCTONb3YIOTCA ANSA 3aKpbiTUsl NeYu, NOAAEPKKW UCTIbITbiBaeMoro obpas-
ua u obecneyeHns ypoBHS CONPOTUBIIEHNS U Nepeaay Tenna, kotopblie GyayT npoucxoauTb Npu 06bIYHOM
ucnonb3oBaHuu. Mpumepamy CBA3aHHbLIX NOAAEPKUBAIOLLMX KOHCTPYKLMIA ABNSIOTCA NPOMBILLSIEHHbIE FOTO-
Bble BHYTPEHHWE HEHEeCyLUMe CTeHbl, BHYTPEHHNE HeHecyluMe CTeHbl, 06nuuoBaHHble (hMpPMEHHLIMK MaTe-
puanami, 1 creLmarnbHbIe TUNBI KUPMUYHON CTEHBI.
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Havbonee BaxHbI acnekT CBA3aHHbIX NOAAEpPXKUBAIOLMX KOHCTPYKLUUIA 3aKriovaeTcs B TOM, YTO OHMU,
BeposiTHO, ByAyT umeTb (ecrnu 6yayT) ropasfgo Goree orpaHMYeHHylo obnacTtb NPSAMOro NPUMEHEHUs!, Yem
cTaHAapTHble NoAAepXvBaloLLMe KOHCTPYKLMK. DTO BbI3BAHO TEM, YTO BNUAHWE Ha nepefady Tenna mexay
KOHCTpYKUMEW U UcnbiTbiBaeMbiM 06pasLiom, a Taloke COMpOTMBIIEHWE BbI3BaHHOW TennoM Aedopmauum He-
M3BECTHbI. 3TO UMEHHO Te XapaKTepUCTUKA CTaHAaPTHbIX NOAAEPXUBAIOLLMX KOHCTPYKUMIA, KOTOpbIe Aomnyc-
KaloT cosfaHue npsiMoii o6nacT NPUMEHeHNs ANA Takoro TUNa noAaepXuBaloLLeil KoHcTpykumKu. CnepfoBsa-
TENbHO, UCMbITAHUA CBA3AHHBLIX MOAAEPXKMBAIOLMX KOHCTPYKLMA MMeloT Bonee orpaHW4eHHOe 3HaueHue,
yem Te, KOTOPbIe UCTIONb3YIOTCH B Cryyae CTaHAAaPTHLIX NOAAEPXKMBAIOLLUX KOHCTPYKLUA.
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MpunoxeHue C
(cnpaBo4yHoe)

O6wasn nHhopmauua 0 Tepmonapax

C.1 Tepmonapbl neyM (NnacTMHYaTbie TepMonaphbl)

C.1.1 TexHu4eckoe obcnyxmsaHue

MnacTuH4YaTble TepMonapkl, ykasaHHble B 4.5.1.1, yCTOMUMBLI K NOBPEXAEHUIO, HO OHU MOryT GbiTb No-
BPeXAeHbl NagawmuMm o6noMKaMm, U UX COCTOSIHUE YXYALIAeTCA NPY NPOAOMKATENbHOM UCMOMNb30oBaHWUK,
OHW CT@HOBATCS MeHee YyBCTBUTENIbHBIMM CO BpeMeHeM. lepea KaXabiM MCMbITAHMEM OHW OOMKHbI WH-
CNEeKTMPOBATLCA U NPOBEPATCH ANs Hagnexawen pabotel. Ecnu ectb kakoe-nmbo cBuaeTensCcTBO NOBPEX-
[OeHUs1, YXyALEHWs Ui HeHaanexawuel paboTsl, TepMonapkl He JOIMKHbI MCMNOSIb30BaTLCH M AOIMKHBI ObiTh
3aMEHEHbI.

C.1.2 PasmelyeHune

MopaepXka ANs NacTMHYaTLIX TepMonap He AOMKHa NPOHMKATb UMK BbITb NpUcoeauHeHa K o6pasLly,
€CIKN TONbKO HeT KOHKPEeTHbLIX Tpe6oBaHuii No pasmeLLeHuio U3MepUTeNbHOro coeauHeHUs ApyruMm o6pasom.
Ecnv nogpepka uamepuTensHOro coeguHeHUs! NPoHUKIIa unmn Gbina npucoeamHeHa k obpasuy, oHa JomkKHa
ObITb OpraHu3oBaHa Tak, YTo6kl UMEeTb MUHUManbHOe BNUSIHME Ha rnoBeaeHue obpa3slia B OTHOLLEHUU COOT-
BETCTBYIOLUMX KpUTepueB cGos Unu onpeaeneHUs JONoNHUTENLHOH MHopMaLmu.

C.2 BHyTpeHHMe TepMmonaphbl

C.2.1 O6ue NoNnoXKeHUsA

Tam, rae TpebyeTcsi MHGOPMaLUs O TeMnepaTypax, KOTopble AOCTUraloTCA OTAENbHBIMUA KOMMOHEHTa-
MU 1K YyacTaMmn oGpasLia BHYTPW KOHCTPYKLMM, TEPMONaphl JOIKHBI BbIGUPaTLCA COOTBETCTBYIOLLErO TUNa
1 KOHCTPYKLUM M BbiTb NPUrOAHBIMU ANS TUMA U3MEPEHUI, KOTOopble AOMkHbI GbiTb caenaHbl.

C.2.2 Cneumdmkauumna

BHyTpeHHUe TepMonapbl AN USMEpPEHUs TeMnepaTyp B MOSIOCTU B UCTIbITbIBAEMbIX 06pa3uax unu tem-
nepaTtyp BHYTPM Takux MaTepuarnoB, kak O6eToH, cTanb, ApeBecuHa U T. 4., AOIKHbI ObiTb caenaHbl U3 U3o-
NUpOBaHHOro ABONHLIM CTEKIOBOSIOKHOM ronoro nposoaa, auameTp nposoga 0,5 Mm, 1 3arHyTbiX unu ceap-
HbIX coeauHeHuin. [poBoA AOMKEH OCTABaTbCA M3ONUPOBAHHLIM KaK MOXHO Gnmke Kk coeauHeHuio. JioGbie
ronble NpoBoAa AOMKHbI HAXOAUTLCA KaK MOXHO Aanblue Apyr OT Apyra Ans MUHUMU3aLUUKU SNeKTponuTuye-
ckoro aghpekta. OHU AOMKHBI UCMONL30BaTLCS TONBKO OAWH pas.

Ecnu nsmepsiembie BHyTpeHHUe Temnepartypbl He npeBbicaT 400 °C, Torga MoryT GbiTb UCNONB3OBaHbI
MeLHbIe/NOCTOSIHHOIO M3MEPEHUsI COeAUHEHUsI; ecnu oXxugalotca Gonee BbiCOkMe TeMnepaTypbl, AOMKHbI
ucnonb3oBaTbcA coeauHeHus Tuna K (xpomenb/aniomens).

C.2.3 Metoab! chukcupoBaHUA U pasMellieHus!

HomkHbl 6bITb NPUHATLI HeobxoAWMbIE MeToAb! ANA YCTOWYUBOIO (PUKCUPOBAHUA U3MEPUTENBbHBIX CO-
©AWHEeHW K KOMMOHEHTaM MJIM KOHCTPYKLIMM, TaK UTO TepMUYeckoe NoBeAeHWe B LIeNOM He HapyLuaeTcs.

Hanpumep, coeauHeHne MoxeT GbiTb MPUKIIENAHO K CEKLIMM U3 TSHKENOro MeTasia 3a CYeT cBeprieHus
OTBEpCTUA B CeKuuM nvlib HeHaMHoro Gonblue B AuameTpe, YemM coeguHeHne Tepmonapbl, U JOCTaTOMHO
rny6oKoro Ans paaMeLleHusi coeuHeHUs1 Hwke noBepxHocTu. CoeauHeHne MoxXeT GbiTb BCTaBNEHO B OT-
BEpCTHe 1 3arHyTo Yepes Kpai oTBepcTusi NpobOAHMKOM Ans yaepXaHusi NpoBoaa Ha Mecte. B kavectse
anbTepHaTVBbi ropsiuee CoeguHeHne MOXeT ObiTb MPUBAPEHO K CeKLMU.

Ons ceKkUMiA U3 nerkoro MeTanna UsMepuTenbHoOe CoeaAUHeHUe MOXET ObiTb NOMELLEHO NMoA roNoBKOM
HebonbLuoro 6onTa UnNu 3aknenxku.

AHarnoruyHoe coegvHeHue MoXeT ObiTb NPUCOEAWHEHO K HEGOMbLUMM METannM4YeckMM KOMIMOHEHTaMm,
TakuM kak 60nTbl UNKU NpPoOBOAA, 3a c4eT 06epTbiBaHUA KOHUYMKA BOKPYr KOMMOHEHTa. B Takux npUMeHeHusx
nepBbIi KOHTaKT MeXay napoi NpoBoAOB Tepmonapbl AOMKeH GbiTb GnM3ko K MOBEpPXHOCTU, TemnepaTypa
KOTOpPOiA U3MepsieTcsi. TEePMUYECKUIA KOHTAKT MOXET GbiTb yNyJlleH Npu nNpuMeHeHUH HeGonbLIOro NpUIos,
KOTOpbIiA OCTaeTcs ASUCTBYIOLLMM [aXe NPU TeMnepaTypax Bbille ero TOYKW NnaBneHust.
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TepMuyeckuin KOHTaKT MOXeT BbiTb caenaH Npyu BCTaBNEHUM COeAMHEHUS U U3ONMPOBaHHOW NPOBOOKM
B OTBEpCTUE NOAXOAsILLIero MaTepvana ¢ aHanorvyHbIMU Xapaktepuctukamu. CoequHeHUs U UX NOLBOAKU
Taloke MoryT 6biTb 3anUTbI B Takue Matepuaribl, Kak 6eToH.

MpoBoga oT coeguHeHUI JomkHbI BbiTh, rae 3TO BO3MOXHO, B3ATbl BAOSb M30TEPMbI Ha pacCTOSAHUM MO
KpaiiHeli Mepe 50 MM, a 3aTeM BbiBefieHbl Hapy)y obpasla TakMuMm o6pa3om, YTo6bl OHU HE UCTLITbIBANU
BNUsIHWE TeMnepaTyp BbilLe, YeM B ropsivem coeumHeHun. He 0omkHO BbiTb CThika UM coeauHeHUs B Npo-
BOZJAXx A0 TEX Nop, NoKa OHW He BbIAAYT U3 obpasua.

Mpoeoga TepMonapskl AOIMKHbI ObITh 3alUMLLEHB! OT CrieayloLero:

a) n3bbITOYHOro NoAbLEMa TeMrepartypbl;

b) koHaeHcauuu;

C) KOPOTKOro 3aMblkaHUs C OGO CTOPOHOI KOHCTPYKLUKM oGpaslia unu B pesynbTaTe yCcrnoBuii Harpe-
BaHWS B UCTbITAHWMK;

d) noBpexaeHus B pesyrnbTate AgecopMauuy obpasLa BO BpeMs UCTIbITaHUS.

C.3 TepMmonapkl Ha MNOBEPXHOCTH, He NoABepraloLeinca Bo3gencTBmio

C.3.1 O6wiue nonoxeHun

TaM, rae vcnbiTbiBaeMblii obpaseL, pasgenuTernbHOro areMeHTa AOoMmKeH OLleHUBaTbLCA Mo ero U3onu-
PYIOLLMM XapaKTepucTukam, NOBEpXHOCTHbIE Tepmonapbl 6yayT dukeuposaTbCcs Ha NOBEPXHOCTU, He Mod-
BepraiLleincs Bo3gencTeuio, B cooteeTcTBum ¢ 9.1.2 n noapobHbIMM TpeboBaHNAMA B KOHKPETHOM MeTofe
UCNbITAHUNA.

C.3.2 PasmelueHue

C.3.2.1 NNnockue NnOBEpPXHOCTU

MNMomecTute MamepuTenbHOE COEAMHEHUE Ha MIIOCKMX NMOBEpPXHOCTAX Takum o6pa3om, 4ToObl BCA Mo-
BEpXHOCTb MeAHOro Aucka Haxoaunach B TECHOM KOHTaKTe ¢ MOBEpXHOCTbIO oBpaslia, He noasepratoLleinca
BO34enCcTBUI0. 3achukeupyinTe M3ONUPYIOLLYIO NOAKNaAKY K NoBepxHOCTU obpasua nubo ¢ Mcnonb3oBaHWeM
XKapONPOYHOro BSHKYLLEro BellecTBa, MO0 ¢ MOMOLLLIO KakuX-MMGO MEeXaHUYecKux CpefcTs, 3a(puKcupo-
BaHHbIX MO NMOLWaau 3a npegenamu noKpbiBaKLWEro MeAHOro aucka. Ybegurech, YTO HUKakoe BsXyLiee
BELLECTBO He nonano Mexay AUCKOM W NOoBepxHOCTbIo obpasua u yto noboe MexaHU4eCcKoe yCTPOMCTBO
uMeeT HesHauuTernbHOe BNusiHMe Ha nepegady Tenna Yyepes obpasel, Ha MefHbI OUCK.

Ha ueHTpanbHbIX ropu3oHTanbHbIX pa3genuTesbHbiX anemMeHTax, ocobeHHO ¢ BUAWMOIA M3onsiuMein Ha
NoBepxHOCTWU, He NoABepralolleiicsl BO3IeACTBMIO, 3TO MOXET OKa3aTbCA HenoAXOoAsiliMM U3-33 BOIOKHU-
CTOW MM 3NacTUYHOI Npupoabl MaTepuanoB. B Takux cuTyauusix TepMonapbl AOIDKHbI UCMONb30BaTLCA Ta-
KM o6pa3om, 4yTobbl Bo3ayx cBo60AHO LMPKYNUpoBan Yepes BEepXHIOI0 NMOBEPXHOCTb W3ONMpYoLein noa-
KnagKku.

C.3.2.2 HepoBHbIe NOBEPXHOCTU

Tawm, rae Tepmonapsl 4nsi NOBEPXHOCTU, He NMOABEPraloLeincst BO3AENCTBUIO, AOMKHBI NMPUKPENnsTLECA K
HEpPOBHOI NOBEPXHOCTYU, AOIkHA ObiTb caenaHa rmagkasi noBepxHocTb pasmepom (30 x 30) mm anst obec-
nevyeHUs1 NOMNHOro KoHTakTa. TaM, rae NoBepxHOCTb He MOXET ObiTh CrnaXeHa, TepMonapa AoIkHa Nnpucoe-
AUHATBLCS K NOBEPXHOCTM TONMbKO BOKPYT KpaeB AMCKa C UCMONb30BaHMEM KEPAMUYECKOro LIEMEHTa.

C.3.2.3 Menkue dopmbl

Korpa TpebyeTcs npuMeHUTL MsmepuTenbHOe coefMHEHUE K MenKoi hopme, He NpUMEHsiiTe coeanHe-
Hue Kk menkoi chopme, Hanpumep xenoba u yrnybneHus ¢ guameTpom meHee 12 mm. Korpa Heobxogumo
n3MepeHue TemnepaTtypbl Menkux ¢opMm, NpUcCOeAVHUTE Tepmonapy TONbKO Tam, FAe AWaMeTp Menkow
copmbl 6onble 12 mMm. Ecnu Heobxoaumo, aedopMupyiite Mnu OTpeXsTe U3ONMPYIOLLYIO NPOKNaaKy, HO
6e3 3aTparMBaHWs 4acTu HenocpeACTBEHHO Haf, AUCKOM.

C.3.3 ®ukcupoBanue onpegeneHHbIX MaTepuanos

C.3.3.1 O6wwue nonoxeHus

Bo Bcex cryyasx NpuUKpenneHusl BAXYLUMM CPeACTBOM OHO JOSHKHO HAHOCUTBLCH TOHKOI MIEeHKOM, AoC-
TatoyHon Ansa Toro, 4Tobbl obecneunTb apekBaTHYlO CBS3b. [lOMKeH NPOWTU OOCTATOYHbLIA NPOMEXYTOK
BPeMEeHU Mexay CBA3blBaHMEM TepMonap U UCMbITaHWEM Ans CTabunusauuy YCroBWiA BNaXHOCTU, KOTOpbIe
AOCTUraloTCA B Cllydae Kepamuyeckoro BsHKYLLIEro cpefcTsa U UcnapeHusi pacTBOpUTens B criyyae KOHTaKT-
HOro BAXKyLLEro cpeacTea.
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C.3.3.2Cranb

Msonupylowas nogknagka ¢ yCTaHOBNEHHOW TEPMONapor AOKHa NPUKPENNATLCA K OYMILEHHOW no-
BEpPXHOCTU CTanun ¢ UCNOMb3OBaHWEM KepaMUYeCcKoro LieMeHTa Ha BOAHON OCHOBE, NPOU3BOAMMOro CMeLlu-
BaHMEM KOMMOHEHTOB AnA o6pa3oBaHUs BSXYLLEro BellecTBa C BLICOKOW OMHECTOMKOCTbIO. CBsisbiBaloLLee
BeLLeCcTBO AOJMKHO ObiTb TakoW KOHCUCTEHUMU, YTo6bl He TpeboBanoch npunaratb HUKakKMX MexaHU4eCcKUx
younuin ana pukcauum Bo BpeMs BbiCbIXaHUA, HO TaM, rAe BO3HUKAIOT TPYAHOCTU CO CBSI3biBAHMEM, MOXHO
NPUMEHATb MeToA (UKcaLuun C NOMOLLLIO KIENKOW NeHTbl, Npy YCrnoBuK, YTo neHta 6yaeTt yaaneHa Ao Ha-
yana ucnbiTaHus, YTobbl ob6ecneynTb NONHOE BbiChiXxaHue BsxKyLlero cpeacrea. Heobxoammo yaanaTb nex-
Ty OCTOPOXHO BO usbexxaHwe noepexaeHus usonupyoweil noaknaaku. Ecnu nogknagka tepMonapbl no-
BpeXAeHa BO BPeMs yAaNeHUs NeHTbl, TePMONapy HyXHO 3aMeHWUTD.

C.3.3.3 MuHepannHana Bara

TepMmonapbl ¢ YCTaHOBNEHHbIMWA M30NUPYIOWMMUK NOAKNaAKAMU AOMKHbI GbiTb pacronoXeHbl TakuM o6-
pa3oM, 4To6bl, ecrn NpUcyTCTBYeT NOBEpPXHOCTHas apMaTypHas ceTka, oHa Morna crnoco6cTBoBaTh yaep-
)aHuio, HO B N0GOM crny4ae CBA3b C BONOKHUCTON NOBEPXHOCTLIO AOJHKHA NPOBOAUTLCS C UCNONb30BAHUEM
KOHTaKTHOTO BSXYLLEro cpeacTea. Mpupoaa BSXyLLEro cpeacTea TakoBa, YTo Heo6xoauMo Bpems Ana npo-
CYLLKM nepea TeMm, KaK conpsiraemble NOBepXHOCTU COeAuHAIOTCA, Takum o6pa3om usberaa HeobxogumocTy
BHELUHero AaBreHus.

C.3.3.4 MuHepanbHbii BONIOKHUCTbIN cnpen

TepMmonapbl He JOMKHbI YCTaHABNUBATLCA OO TeX NOp, Moka MUHEepanbHLI BOMOKHUCTBLI chped He
JOCTUrHET cTabunbHOrO COCTOAHUA BNAaXXHOCTU. Bo Bcex cnyyasx AormkHa UCNonb30BaTbCA TeXHWKa CBA3b-
BaHWA ONA CTanu, ¥ Tam, rae NpUCYTCTByeT NOBEPXHOCTHAA apMaTypHasi ceTka, TepMonapbl AOSKHbI (OuK-
cupoBaTbCs K U3onsuum Takum o6pa3om, 4tobbl apMaTypHas ceTka cnocobeTBoBana ouKCMpoBaHUIo.

C.3.3.5 Cnpe# TMNa BepMUKYNUT/LIeMEHT

HomkHa ncnonb3o0BaTbCA TEXHUKA, YkazaHHasA ANs MUHEpanbHOro BONIOKHUCTOrO Crpes.

C.3.3.6 NaHenu U3 BONOKHNUCTOro UM MMHEpPanbHOro cocTaBa 3anonHuTenen
HomkHa ucnonb3oBaTbCsA TEXHWUKA CBA3bIBAHUSA, yKa3aHHas AnA cTanu.

C.3.3.7 fipeBsecuHa

[ns MHOrMX M30NMMPOBaHHLIX APEBECHbIX KOHCTPYKUMA Haubonee npakTuyHbIM crnocobom ¢ukcuposa-
HUA Tepmonap Ha KOHCTPYKLIMK SIBNSIETCA NpUKpenneHye ctennepoM Yepes noaknaaky K aopesecuHe. Heob-
x0aumMo cobnoaaTe OCTOPOXHOCTL, YTOGLI CTennep He npoluen Yepe3 AUCK UMu NPOBOAA TepMonapbl U He
KOHTaKTMpoBarn ¢ HUMKM KakuM-Nn6o obpa3om. B kauecTBe anbTepHaTUBbl KEPAMUYECKUA LEMEHT HA BOOHOM
OCHOBe MOXeT ObiTb UCNONbL3OBaH U Anda npukpenneHus K ctanbHbIM KOHCTPYKLUAM.

C.3.3.8 NoBepxHOCTHU C OTAENKOM

Kor,qa TepMmonapa Ao/MKHa noMeLlaTbCA Ha NOBEpXHOCTb C TOHKUM CIloeM OTAEeNIOMHbIX MaTepuanos,
HanpuMmep Kpackow, pekoMeHAyeTcsi, YToObl Takue CJion cCHUManMUch ¢ noMollbio abpa3vsa nepep, ukcupo-
BaHMeM TepMonaphl.
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MpunoxeHue D
(cnpaBoyHoe)

PykoBOACTBO NO OCHOBaM BbiGOpa UCNbITaTeSIbHOW HAarpy3Ku

D.1 O6wwue nonoxeHus

Harpyska, npumeHsiemasi K UCTbITbiBaeMoMy 06pasLly BO BPpeMS UCTIbITaHUA Ha OTHECTOWKOCTb, UMEET
CYLLECTBEHHOe BNUSIHUE HA IKCMIyaTauMOHHbIe XapaKTepuCTUKK, a Takke SBNAETCA BaXHbIM MOMEHTOM
ANS pacCMOTPeHUs AanbHeHLLero NPUMEHEHNs1 AaHHbIX 06 UCTIbITAHUW C YYETOM AaHHbLIX OT APYrUX U aHa-
NOrUYHbLIX MCMbiTaHuiA. Mo3ToMy 3aKasuuMK HECeT OTBETCTBEHHOCTb 3@ MH(OPMUPOBaHME 06 yCroBUsIX IKC-
nnyarauuy 1 cornacoBaHue UCTbITaTenbHol Harpysku ¢ naGopatopuei.

BaxHO OTMETUTb, YTO, KaKoi Obl METOA HM UCTIONbL3OBArICA AfA Pa3BUTUA HArPy3ku BO BPEMS! UCTILITa-
HUAl Ha OTHECTOWKOCTb, XenaTeribHO, YTo6bl OH 6bin CBSA3aH ¢ KOHEYHOM Harpyakol MCMbITbIBAEMOro are-
MEeHTa [0 Harpeea, U OYeHb BaXHO, YTOObI OCHOBaHWe AnNsl ero pa3BUTUA GbiNo YeTKO yKasaHo B MpoToKorne
UCTbITaHWIA, BKIIOYAs MHYIO COOTBETCTBYIOLLYIO MH()OPMaLMIO, KaK, HanpuMep, XapaKTepUCTUKU MaTepuarios 1
YPOBHU HanpshkeHUsi, KOTOpbIe BNWSIIOT HA 3HAYMMOCTb U NPUMEeHeHWe peaynbTaTa UcTbiTaHus. HeoGxoqumo
OTMETUTb, UTO UCTIbITaTeNbHas Harpy3ka He oGs3aTesIbHO Takast e, YTO U UCNOoSIb3yeMasi Ha NpaKTUKe.

D.2 BapmaHThl Ans Bbi6Gopa ucnbitTatenbHOW Harpy3ku

LLvpouaiiluee NnpuMeHeHne AaHHbIX 06 UCMbITaHUKM BKMOYaeT B ce6a onpeaeneHue ucnbiTatenbHOW Ha-
rpy3ku U UHAYLMPOBaHHbLIX HanpsHDKEHUA MO OTHOLLEHUIO K U3MEPSieMbIM XapaKTepucTUkaM MaTtepuaros cy-
LLeCTBYIOLLMX CTPYKTYPHBIX SNIEMEHTOB, MUCMOMb3yeMblX NpY CO3AaHUM UCTbITbIBaeMoro obpasua, ogHoBpe-
MEHHO BbI3bIBas HANPSKEHUA MaTepmarnos, Pa3sBUBAIOLLMECH B KPUTUHECKMX 06NAacTsAX aTMX aNeMEHTOB, KO-
TOopble SABMAIOTCA MaKCUMarbHbIMU HanpsHKEeHUAMU, paspelleHHbIMU KOHCTPYKLUUOHHLIMU npoueaypamu
npeaernbHbIX COCTOSHUIA MO MPOYHOCTM B HaLMUOHANbHO MPU3HaHHLIX HOPMaX W NpaBunax pacyeTa KOHCT-
pyKuuia. Jto obecrneurBaeT Hanbonee xecTkoe NPUMeHeHWe UCNbITAaTeSNbHON Harpy3ku, a Taloke obecnedu-
BaeT peanucTUYHoe OCHOBaHWe AN pacnpocTpaHeHUs AaHHbIX 06 UcnbiTaHUM U UX UcMonb3oBaHue B Npo-
Leccax pacyerta.

Mpu cessn Tpebyemoli UCMbLITAaTeNbLHOW Harpysku ¢ xapaKTepHbiMU CBOWCTBaMU Matepuanos, obpa-
3YIOLLMX UCTbITbIBaeMbI 0Bpasel, 06bIMHO 3HaYeHUs] NPeaoCTaBNSAIOTCA NPOM3BOAUTENIEM Marepuana unm
MoryT GbiTb NOMyYeHbl B CNPaBOMHOW NuUTepaType, CBA3aHHOW CO CTaHOAPTHbIMU XapaKTepUCTUKaMu pac-
cmaTpuBaeMbix matepuanosB (06blMHO NMPMBOAUTCA Avana3oH). B GonbwmHcTBE cnyyaeB 3TO NPUBOAUT K
HU3KOMY 3HAYeHUIO UCMbITaTernbHOM Harpyaku, NMOCKONbKy dakTuyeckue 3HaueHusi OBbIMHO Bbille, YEeM Xxa-
pakTepHble 3Ha4yeHusi. C Apyroil CTOPOHbI, Takas NpakTuka Gonee TeCHO CBsidaHa C TUNUYHLIMU NpoLieAypa-
MU HaLWoHanbHOro NPOEKTMPOBaHWA U COOTBETCTBYIOLUMMM NPaKTUKaMK B OTHOLLUEHUU creuudukaLmm ma-
TepuanoB, UCMOMb3YEMbIX B CTPOUTENbHbLIX KOHCTPYKUusiX. [one3HoCTb pe3ynbTaToB, MOMy4YeHHbIX Npu Ta-
KUX MCMbITAHWUSX, MOXET ObITb YBENMUYeHa, eciiu, TeM He MeHee, BO BpeMsi UCTILITaHUsi HA OrHECTOMKOCTb
onpeaensioTcs akTuieckne XapakrepucTMku MatepuarnoB W/unu aktnieckue HanpsikKeHUsi B KOHCTPYKLIU-
OHHbIX KOMNOHEHTax 06pasLoB AN UCTILITAHUA HA OTHECTOWKOCTD.

Ecnu ucnbiTaTenbHas Harpyska cBsisaHa C KOHKPETHOW cuTyauueil, ee NpUMeHeHVWe B APYruX criyyasx
ropaspo 6onee orpaHuyeHo. McnbiTatenbHas Harpyska HeusbexxHO MeHblle, YeM Ta, koTopasi 06blMHO By-
[eT NPUMEHATLCS, U NPK YCINOBUM, YTO CTPYKTYPHBIE 3reMeHThl Obinu BbiGpaHbl C yYeTOM TOro, YTO OHU By-
AyT BblAepXUBaTb HOPMarbHbIe NPOEKTHbLIe HArpy3ku, Kak NPeAyCMOTPEHO B NPU3HAHHbIX HOPMax U Npasu-
nax pacyeTta KOHCTPYKLMIA, obecrieuusaeTca GONbLUMIA 3anac HaAEXHOCTM U YNyYLLEeHHast OTHECTOMWKOCTb Mo
CPaBHEHUIO C JKCMNyaTaLMOHHBIMU XapaKTepPUCTUKaMU UCTIbITbIBaeMbIX 06pasLioB, HarPYXXEHHbIX B COOTBET-
CTBUM C MpeawecTeyloWMMK naparpadamu. Kpome Toro, pesynbTtatbl UCMbITAHUA MOTFYT WUCIMONb30BATLCA
6onee achbcheKTUBHO NPU MOMYYEHUU [AHHLIX OTHOCUTENBHO (haKTUYECKUX (DU3UYECKUX XapaKTEPUCTUK KOH-
CTPYKUMOHHBIX MaTepuarnoB B CTPYKTYPHbIX 3NEeMEeHTax U YPOBHEN HanpshKeHUsi, MOIyveHHbIX B 3TUX ane-
MeHTax, Npyu NPeanMCcCaHHoN Harpyske.
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MpunoxeHue E
(cnpaBo4Hoe)

YcnoBus NMPUMbLIKaHUA U YCITOBUSA CAePXUBaAHUA

YcnoBusi NpUMbIKaHUS MOTYT NpPeAyCcMaTpuBaTh OrpaHu4YeHne pacluMpeHus, CKaTUs Unv BpalleHus. B
KayecTBe anbTepHaTUBLI NOrpaHWUYHLIE YCIOBMSI MOTYT NpeaycMaTpuBaTh BO3HUKHOBEHWE cBoboabl ABuKe-
Hus. VcnbiTbiBaeMbiii o6pasel, MOXET UCMbITbIBATLCA C MPYMEHEHVeM OAHOro unu ApYroro M3 aTux rnorpa-
HWYHBIX YCMOBUI KO BCEM UMW TOMBKO K HEKOTOPLIM U3 ero kpaer. BoiGop ycnosuit JorkeH NnpoBoANTLCA Ha
OCHOBe TLLATENbLHOro aHanuaa ycroBuii, KOTOpblie NPUMEHSIIOTCA Ha NpakTuKe.

Onsa uenbiTbiBaeMbIx 06pa3LIOB, ABMAOWMXCH PEnNpPe3eHTaTUBHLIMU ANS SNEMEHTOB C HESACHBIMU UMK
BapbUpYIOLLUMUCH MOrpaHUYHbIMA YCNIOBUSIMUA B 3KCMNyaTauuu, OHU OOMKHbI NOAAepKUBaTLCA Ha Kpasix
WK Ha KOHLax Takum o6pa3om, 4Tobbl NPeaocTaBUTb KOHCEPBATUBHBIE Pe3ynbTaThl.

Ecnu B UcnbiTaHWM NpUMeHsieTcs CoepXvWBaHue, Torga YCIroBUA CAepXMBaHUS AOMKHbI GbiTb onvcaHsbl
B OTHOLUEHWUM cBOGOAHOro ABMXEHUS 3neMeHTa, Nepej TeM Kak OH CTanKMBaeTcsi C CONpOTMBIEHUeM Ans
pacLUMpeHus, cxaTus UNu BpalleHus. Hackonbko BO3MOXHO, BHELLHWE CUIbl U MOMEHTBI, KOTopble nepeaa-
IOTCS MIeMEHTY CAePXXMBaAHWEM BO BPEMS UCTLITAHWSA, NOMMKHbI PErMcTpUpOBaTLCS.

CaepxuvBaHue MOXeT NMPUMEHATLCS C MCNOMb30BaHNEM rMApaBIIMYECKUX UIW APYTUX CUCTEM HarpysKku.
ChoepxvBaiolyne curbl MOryT GbiTb OpraHMaoBaHbl Takum o6pa3om, YToObl COMPOTUBNATLCA paclUMpPeHUio
u/vnu BpaLLeHuto. B Takux criyyasx 3Ha4eHUs 3TUX CAEPXKMBAIOLLIUX CUN SIBMAIOTCA NOMe3Hon nHgpopmMaumen
W JOMKHbI UBMEPATLCS Yepes UHTepBasibl BO BPEMS UCMbITAHUS.

TpeboBaHusi, NPUMEBHUMBIE K K2XAOMY TUMy 06pasLoB, NpYBeAeHbl B KOHKPETHOM METOZE UCTbITaHMS.
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MpunoxeHue F
(cnpaBo4yHoe)

PykoBOACTBO NO KOHAULMOHMPOBAHMUIO

F.1 Obwue nonoxeHnn

KoHAMUMOHUPOBaHME UCTbITbiIBaeMOro o6pasua A0MKHO ObiTb BO BpPeMsi UCTIbLITAHWUS aHanornyHbiM B
OTHOLLEHUM ero NPOYHOCTU M COAEPXaHuA Bnaru, kak 6biio 6bl y anemMeHTa BO BpeMs 06bIMHOW 3KcnnyaTa-
LMW, DTUM COCTOSIHUEM CUMTAETCH Takoe, KOTOPoe YCTaHOBUTCA B COCTOSIHUM PaBHOBECUSI B pesymnbTare
xpaHeHus npu 50 % oTHOCUTENLHOM BNAXHOCTU U 23 °C oKkpyxatoLeli cpeabl.

CogepxaHue Bnaru niobbix rMrpocKONUYHBLIX MaTepuarnos, UCMONb30OBaHHbLIX B KOHCTPYKLIMK, OKa3biBaeT
BNUsiHWe, ecnu obpaseL noaBepraeTcs BO3AEWCTBUIO OrHA. Bbicokoe coaepxaHue Brarm MoXeT NPMBECTU K
nosiBNeHuto NapoBbiX Npo6oK, KOTOpbie MOTYT Bbl3BaTb paccnoeHue maTtepuanoB NNWUTHI U pacluenneHue
GeToHa, a Takke faBaTb HEECTECTBEHHO BbLICOKWE FpafWeHTbl BIaXXHOCTU U, criefoBaTesbHO, AedopMauum
B TaKUX MaTepuanax, kak apeBecuHa. AHanorM4yHLIM o6pa3om o6pasubl C Hepenpe3eHTaTMBHO HU3KUM CO-
JepXaHueM Bnaru MoryT GbiTb NoABepXeHb! BAUAHWIO HETUNWYHBLIX TeNOBbLIX NOTOKOB, U B CllyYae coeau-
HEHHbIX KOHCTPYKLIMIA 3a30pbl GyayT MeHbLUe, YeM oxuaanoch Gbl Npu Gonee BLICOKOM COAEpXXaHUM Bnaru.

B ycnoBusiX HOPManbHOro UCNONbL30BaHUA OXXMAAETCA, YTO CoAepXaHWe Brarv no Macce obLienpuHs-
ThIX Matepvanos OyAeT TakuMm, KaK yKazaHO HUXKe, U PEKOMEHAYETCA, YTO 3TU YPOBHU BNAXKHOCTW B OTHOLLE-
HUK CyXOro Beca, kak npuseaeHo B F.2, 6yayT cywecrsoBartb B 06pasLax, KOTOPbIe OLIEHUBAIOTCA ANA BHYT-
peHHero Ucnonb3o0BaHusI.

OpesecuHa: — Bce BHYTPEHHUE CTONsIPHbIE NpUMeHeHUA 9 % — 12 %;

— KOHCTPYKLUMOHHaA Hecyllas U HeHecyllas ApeBecuHa, rae ApeBecuHa OyaeT noasep-
raTbCsl BO3AEMCTBUIO UMK YaCTUHHO NOABEpraThLCH BO3ASUCTBUIO HAarpeTon Unu HeHarpe-
ToW BHYTpeHHeii cpeabl 9 % — 12 %;

— BCE Npoumne NPUMEHEHUs!, BKIIoYas KOHCTPYKLIMOHHYIO HECYLLYIO U HeHecyLLylo ApeBecu-
Hy, roe ApeBecuHa GyaeT U3onupoBaHa OT BHYTPEHHMX YCIOBUIA OKpyXalollei cpeabl
apaHua, 14 % — 18 %.

BeToH u kupnud — 1 % — 5 %;

LtykaTypka Ha ocHoBe runca — Ao 2 %.

B TO Bpems Kak 3TU pekOMeHAaLMU NPUMEHSIIOTCSl K MaTepuanam B KOHCTPYKUMU UCNbITLIBAEMOro 06-
pasua, COCTOsHMe MaTepuarioB, UCMOMb30BaHHbIX MPU CTPOUTENLCTBE MIOBLIX CBA3AHHBLIX KOHCTPYKLMIA Mnu
3anopHOrO 3NeMeHTa NeYn, TakKe MOXET BNUsITb Ha NOBEAEHUE B OTHEe U NOATOMY HEOGXOAUMO B HEKOTO-
POiA CTeNeHn KOHTPONMPOBaTb 3TU KOMMOHEHTHI.

F.2 YkasaHusA no npoueaype KOHAULIMOHMPOBaHUA

JTio6oit anemeHT, ecny XpaHUTCS NMPU NOCTOSIHHLIX YCNOBUSIX TeMnepaTtypbl U BRaXHOCTU, MOCTENeHHO
npuaeT B paBHoBecue. MMoaTomy, ecnin oH xpaHutca npu 50 % OTHOCUTENbHOW BNAXKHOCTWU, coaepXaHue
Bnarv B cucteme nop 6yaet cooTBETCTBOBaTL 3TOMY YPOBHIO CodepXaHus Bnaru. B kayectse npumepa: ot-
HocuTenkHas BnaxHocTb 50 % ana 6eToHa cooTBeTcTBYET coaepxaHuto Brnarv B 1 % — 3 %, a ans aepesa —
okono 10 %. ConepxaHve snarv B 5 % B 6eTOHe COOTBETCTBYET OTHOCUTENbHOIN BnaxHocTu B 100 %.

CopaeprkaHue BoAbl MOXET ObiTb U3MEPEHO BbICYLUIMBAHWEM W B3BELUMBAHWEM HeGOornbLMX KyCKOB MaTe-
pvana. OTHocuTenbHas BNaXHOCTb obpa3ua MoxeT GbiTb Nerko uamepeHa B HE6ONbLLUMX OTBEPCTUSAX B UC-
NbiTbIBaeMoOM obpasLe (6eToH, AepeBo U T. A.) unum cbopoM KyCKOB MaTepuarna B BO3QyXOHENPOHULaeMbIX
MNacTUMKOBbIX NakeTax. MamepeHusi OTHOCUTENbHOW BNAXHOCTU MOTYT GbiTb NPOBEAeHbI, Koraa Bo3ayxX B OT-
BEPCTUM MU B NaKeTe COOTBETCTBEHHO AOCTUI paBHOBECUA C MaTepuaroM, o6bIMHO Yepes Yac.

Bo MHorux cnyyasix nerdye u 6onee LenecoobpasHo onpeaerneHMe paBHOBECHOrO CoAepXaHusl Braru
npoBefeHWeM onepauuii B3BeLUMBaHUS ChNeuuanbHO NpouaBefeHHbIX o6pasuoB Ans ucnbiTaHuss. OHM
JOMmxKHbI 6bITh cAenaHbl Takum obpa3oMm, YTo6bl MOrnKU NpeaoTBpaTUTL NOTEPKD BOASHOMO napa oT MCMbITbl-
Baemoro obpasua ¥ UMenu aHanorv4Hyio TONLUMHY M MOBEPXHOCTW, NoAsepratowmecs Boagencteuto. O6-
pasaubl AN UCMbITaHWS AOMKHBI BbITh KOHAMLMOHUPOBAaHbI A0 AOCTMXEHUS] PaBHOBECHS, KaK OMUCaHO BhbiLLE.

YckopeHHOEe KOHAULIMOHMPOBaHME paspelleHo MpY YCNOBWUWU, YTO METOA HE U3MEHSIET XapaKTepUCTUK
MaTepuanoB-KOMMNOHEHTOB.
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BblcokoTeMnepaTypHoe KOHAWLMOHVPOBaHWE AOMYCTUMO NpU YCNIOBUM, YTO TeMnepatypa HuKe KpUTH-
Yeckux Temnepatyp Ans nio6oro 3 Matepuanos B UcnbITbiBaeMoM obpastie.

B kayecTBe anbTepHaTWBbl KOHOWLMOHUPOBAHWIO MOMHOIO WCMbITbIBaeMOro ofpasua NpUMEHAETCs
c6opka ero M3 KOMMOHEHTOB, KOHOWLIMOHUPOBaHHLIX paHee B COOTBETCTBUM C TpeGoBaHWUSIMM, NpUBEAEHHbI-
MM BbilLie, MPK YCIOBUK, 4TO cBOpKa He BKIIOYaeT MCNOMb30OBaHWUs MMIPOCKONUYHBLIX MaTepuarnos.

MeTogp! UCMbITaHUA AN KOHKPETHLIX 3rIeMEHTOB MOTYT COpepXaTb AONOMHUTENbHLIE MNKU anbTepHa-
TUBHBIE PEKOMeHaLMM no AocTxkeHuio Ganaxca Bnaru.

F.3 PykoBOACTBO NO TeXHUKE U3MepPeHus

F.3.1 MpAMoe cHATHE NOKa3aHUM U3MEPUTENA BNAXHOCTH

WNamepuTenu BnaxHOCTU C NPsSIMbIM CHATUEM MOKa3aHuil — 3TO yAOGHbI MeToa Ans onpeaeneHusl co-
JepXaHusi Bnarv B rotoBbix obpasuax. Mcrnonb3oBaHue Takux usmepureneit, 0qHaKko, CBA3aHO C OrpaHuye-
HUSIMU B UCMOMNb3oBaHWK. Koraa uamepurtenu Ucnonb3yloTcsl Ans onpeaeneHusi coaepXaHus Bnaru B xene-
300eToHe, apMaTypa xene3o0eToHa MOXET Jerko Bbi3BaTb OLUMGKM B U3MEpeHUU U3-3a NPOBOAUMOCTU CTaNN.

AHanormyHbiM 06pa3oM KOMMNO3UTHbIE ApEeBecHble MaTepuarnbl, TakMe Kak MHOrocroMHas daHepa u
KreeHble MHOTOCHOMHbLIE KOHCTPYKLIMM, BbI30BYT OWMGKM U3-32 NPOBOAMMOCTM NIUHUIA CKneuBaHuA. B aTux
cny4asx JOSDKHbI UCTOSIb30BaTLCS M3MEPUTENU C U30/TMPOBaHHbLIMM LUITMCTOBLIMK 3nekTpoaaMu. B To Bpe-
MSl KaK U3MepUTenM BMaXHOCTU CyLLECTBYIOT ANl HECKOJIbKMX MaTepuanos, OHM MOMYT He Bceraa orpepe-
NUTb cofepXaHue Bnarv ¢ 4OCTAaTOMHOM TOMHOCTBIO, UCNONb30BaHWE U3MepUTerniei No3ToMy AOMKHO orpa-
HUUMBATLCS TEMU, KOTOPbIE NPOAEMOHCTPUPOBANU YAOBNETBOPUTENLHOE COOTHOLIEHUE C TEXHWUKOM CYLLKMN B
neyu, u faxe UX UCMONb3OBaHWE [IOSDKHO BbiTh OrpaHMYEHO OHOPOAHLIMK MaTepuanamu, 683 KOMNO3ULIM-
OHHbIX KOHCTPYKUMIA. TaM, rae npeanonaraeTcsl, YTO U3MEPUTENM BaXXHOCTU HENPUroAHLI, AOMHKHA UCNOTb-
30BaTbCA TEXHUKA CyLUKU B Neyu.

F.3.2 TexHuKa CYLUKM B ne4m

Mpu ncnonb3oBaHWM TEXHWKU CyLLKK B Neun JoimkHO BbiTh onpefeneHo cpegHee cofepxaHue Bnarv. B
cnyyae c ToncTeiMM obpasuamu TpebyeTcs yaaneHue kopHeBoro obpasua, KoTopblil BbICTYNaeT ¢ noBepx-
HOCTM [0 TOYKM MPUMEPHO Ha cepeauHe TomnWMHbL. JToT obpasel, AomkeH GbiTb B3BELLEH, a 3aTeM Npocy-
LLeH B neun, pabotatoLleit npu Temneparype (105 + 5) °C (3a ncknioveHUeM nNpoayKLMM Ha OCHOBaHUM UM~
ca, KoTopas AOIKHa BbicyluMBaThes npu Temnepatype (50 + 5) °C), Ao Tex nop, noka He ByaeT AocTurHyTa
paBHOBeCHasi Macca, onpeaensieMas Kak AOCTUrHyTas, Koraa [ABa NocneaoBaTeNnbHbIX B3BELUMBAHUS C WH-
TepBanamu B 24 4 OyayTt pasnuyatbest MeHee 4eM Ha 0,1 %. M3 pasHuubl 4BYX Macc MOXeT ObiTb paccuuTa-
HO coaepxaHue Bnaru. Mpu M3BnevYeHUn KopHeBo NPobbl HEOGXOAMMO NMO3aboTUTLCS, HYTOOL! NpoLecc u3-
BNeYEHUs1 He NOBNUAN Ha coaepXaHue Bnaru B KOpHeBoi npobe.
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MpunoxeHue G
(cnpaBo4Hoe)

PyKOBO,qCTBO no uaMepeHuro nporu6a BePTUKaJsIbHbLIX OrpaXxaaroLiux
KOHCprKHMﬁ C McnoJib3osaHuem (bVIKCVIpOBaHHI:IX 3/1IeMEeHTOB OaHHbIX

G.1 O6ue nonoxeHun

B 10.4.4.3 TpebyeTcsi, 4TOObI rOpU30OHTanNbHbIA NPOr1MG UCMbITHIBAEMbIX 006pa3sLoB U3MEPSICA ANS TOro,
4yTOObl NPEACTaBNUTL UCTOPUIO ABMXXEHUS UCTMbIThIBAaeMoro obpasua. B sTom npunoxeHuu npeacraeneH me-
TOA ANsl UsMepeHUsi FOPU3OHTaNbLHOIO NporMba BEPTUKaNbHbIX pa3faenuTenbHbIX arieMeHToB, rae nporub He
AIBNSAETCA KPUTEPMEM HACTYNIEHUS NPenenbHOro CoCToAHUA. OTOT MeToA He onpeaensieT UHTepBsana Bpe-
MeHU MeXZy U3MEPEeHUsIMU UIM MecTa PacrnonoXeHus, rae AorKHbI NPOBOAUTLCA uaMepeHus. Moapo6Ho-
cTv 06 3TOM NpuBeAeHbl B KOHKPETHLIX METOAAX UCMbITaHUS.

G.2 Annaparypa

TNaGopartopusi pomkHa 06ecneYnTh NOCTOSIHHYIO TOUKY, pa3MeLLE@HHYI0 rOPU3OHTaNbLHO Ha UCTBITHIBaEe-
MOM o6pasue Ha BbICOTE, Ha KOTOPOW AOMKHO NPOBOAUTLCH M3MEpeHWe. TOuKkoW MOXeT BbiTb XKecTkui
cTepXeHb (0ObIMHO CTarbHOW) UMW NPOBOA C HaTshkeHUEM NpyxuHbl (06bIMHO cTanbHO). Touka AOorKHa
ObITb pa3MeLLeHa Ha HEKOTOPOM PacCTOsHWM OT NMOBEPXHOCTU MCTbiTbiIBAeMoro obpasua, He noasepraio-
Lercs BO3AEMCTBMIO, YTOOLI rapaHTMpoBaTh, YTO Nporu6 B CTOPOHY OT MeYu UchbITbiIBaeMoro obpasua He
npvBeaeT B peaynbTare K KOHTaKTy TouKoW. PaccTtosiHus B 150 MM 00bIMHO AOCTATOMHO ANisi FapaHTUK afek-
BaTHOro rnpocseTa. To4ka Takke AomkHa 6biTb Takoi, 4ToObl OHa caMa He AedpopMupoBanach B CTOPOHY
WNK OT NeYu us-3a Tenna, usny4aemoro obpasiom.

Jlabopatopus gomkHa obecnevnTb U3aMepuTENnLHOEe YCTPOWCTBO AN ONpeaereHnsl pacCTosiHUA Mexay
TOMKOW U UCTbITbIBaeMbIM o6pasLioM. CTansHas nuHelka 06LIYHO AOCTaTOMHO TOYHA ANs 3TOro.

G.3 MNpouepypa

MNepen HayanoM mcnbiTaHus Touka (M) AOMKHA ObiTh 3adMKCMpoBaHa Nonepek nepeaHein YacTn ucnbl-
TbiBaemoro obpasua Ha BbicoTe, Ha koTopoi TpebyeTtca usmepenue. Obpaseu gomkeH GbITb NPOMapPKUPO-
BaH, Hanpumep, cepueiir 6yks A, B, C 1 T. 4. Ha No3uUmMsix usmepeHus. [ina Toro 4Tobbl U3MEpUTb 3Ha4EHUs,
onepaTop U3MepsieT pacCTosiHue MeXay TOYKON U 06pa3LoM U perucTpupyeT UX Kak 3Ha4YeHUS BpeMeHU
«Homnb». Tabnuua siBnseTcs noneaHbIM cnoco6oM perucTpauum Takux gaHHbIx. Heo6xoaumo nposBnATe oc-
TOPOXHOCTb, YTODObI He NnoBpeauTb o6paseL, BO BpeMA Takux U3MepeHuil.

Mocne Hauana ucnbiTaHus AanbHedlne NoKasaHus AOMKHLI CHUMATLCA Yepes3 onpeAeneHHble UHTep-
Banbl, Ans Toro YTo6bl MMETL BO3MOXHOCTb NPEeACTaBUTL AMHAMUKY ABWKeHUs obpasua. Heobxogumo npo-
SIBNSATb OCTOPOXHOCTb, YTOOLI onepartop He noaseprasnca M3bbLITOYHOMY Tenny U3-3a 6NM30CTU K UCNbITHI-
BaemoMy 06pasuy. HeT pvMKCMpPOBaHHLIX NpaBUN OTHOCUTENbHO 3TUX UHTEPBANOB, HO HEKOTOpble Npearno-
JKEHUS BKIMIOYEHbI HAXE:
30-muHyTHOE McnbiTaHue — kaxabie 10 — 20 MuH; nocne 3Toro Kaxabie 5 MuH;
60-MUHYyTHOE UcnbiTaHue — Kaxable 10 — 50 MUH; nocne 3Toro Kaxable 5 MuH;
90-MuHYTHOE UcnibiTaHue — kaxabie 20 — 80 MUH; NOCNE 3TOro Kaxabie 5 MUH;
120-MuHyTHOE ucnbiTaHue — kaxabie 20 — 100 MUH; nocne aToro kaxable 10 MuH;
180-MuHyTHOE UcnbiTaHue — Kaxabie 30 — 150 MUH; nocne aToro kaxabie 10 MUH;
240-MuHyTHOE ucnbiTaHue — Kaxabie 30 — 210 MuH; nocne aTtoro kaxable 10 MUH.

MoxeT ObiTb peKOMeHA0BaHO YMEHbLUMTL UHTEpBan BpeMeHU Mexay UsMepeHusiMu, korga Habmopaa-
eTcs, YTo obpasel| BbIXOOUT U3 CTPOS 10 OXUAAeMOro BpeMeHn oTkasa.

G.4 OTyeTHOCTb

Koraa Bce uamepeHHbie 3HauyeHusi cobpaHbl, ux Heobxoaumo o6paboTtaTtb, Npexae Yem 3aHeCTU B Npo-
TOKON. BaxkHo, uT06bI U3MEPEeHUs] BpEMEHU «HOMbY GbiNU BLIMTEHBI U3 BCEX 3HAUEHWI NS NONyYeHUs YnUC-
TOrO ABWKEHUs. OTO MOXET AaTb B pe3ymnbTaTte oTpuuaTenbHble 3HaYeHWs1 — Nporué B CTOPOHY OT Meuw.
3HauyeHus1 AOMKHbl GbiThb BKIIOYEHDbI B OTYET B hopMe Tabnuubl unv MoryT GbiTb OTpaXeHbl rpachuyecku.
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(lpodomkeHue uamereHusi Ne 1 k CTE EN 1363-1-2009)

Pasmepbl B MUnnuMeTpax

Loo

o 50—

fost-15-mm|

L
NN SySpug =
J—

a1 5 -]

1 — 3awmiLeHHan TepMonapa ¢ M30NUPOBAHHLIM FOPSIYUM COEANHEHNEM;
2 — cTanbHas nonoca ¢ TOME4HOW CBapKon UM NPUBUHYEHHES;

3 — ropsiyee coeauHeHue TepmMonapsl;

4 — N30NSALUMOHHBIV MaTepuan;

5 — nonoca 13 Hukenesoro cnnasa (0,7 + 0,1) MM TOMNLUMHOIA;

6 — cTopoHa «A»

PucyHok 1 — KOHCTpykumsa nnacTMHYaToi TepMonaps!
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(Mpodomxerue uamereHuss Ne 1 k CTb EN 1363-1-2009)

Pasmepbl B MunnumeTpax
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1 — npumepbl pa3pe3os, NO3BONSAIOLLUX MOMECTUTL NOAKNAAKY HaJl MEAHBIM AUCKOM;
2 — pyUMep PacONOXEHNs BSHXKYLLETO BELeCTBa MEeXOy TEPMONapoi M UCTbITEIBaeMbIM 06pasLoM;
3 — MeaHbIf AUCK U U3ONUPYIOLLAN NoAKNaaKa, CBA3aHHbLIe C NOBepXHOCTLIO o6pasua

MpumevaHue — He gomkHO BbiTh BSXKYLLEro BELLECTBa MeXay MEAHLIM AUCKOM U NOBEPXHOCTLIO UCTILITHLIBAEMOrO
obpasua unu Mexxgy MeaHbIM AUCKOM U M30NUpYIOLLE NOAKIAAKOM.

PucyHok 2 — Mpumep npucoeguHeHUA NOBEPXHOCTHOM TepMonapbl U U30NUPYIOLLEA NoAKNaAKU
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(Mpodomkerue usamereruss Ne 1 k CTb EN 1363-1-2009)
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PasMepbl B MUnnumeTpax
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1 — ABOMHON KanMBp KepPaMU4ECKOro KPUCTaNNOHOCUTENS;
2 — MeaHbIi guck TonwwmHoi 0,5 MM

PucyHok 3 — NepensmkHaa Tepmonapa B c6ope
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(Mpodomxerue usmereHuss Ne 1 k CTb EN 1363-1-2009)

Pasmepbl B MUNnMmeTpax

N
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1 — Tpy6ka 13 HepxxaBetoLeit cTanu (BHyTpeHHUIA auametp (7,5 + 2,5) mm)

a) T-ceHcop
L l—-—;so ‘-1 40°
pz22222222277 P
= 2,
b) 7772 7

f a 3

1 — Tpybka 13 HepxaBeroLeln cTanu;
2 — cBapHOW KOHeL;
3 — oTBEpCTMA AMAMETPoM 1,2 MM
b) Tpy64aThIii ceHcop

PucyHok 4 — [laTuMku gaBneHms
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(Mpodomxerue usmereHust Ne 1 k CTb EN 1363-1-2009)

PasMepbl B MyunnumeTpax

1 — pykosiTka;

2 — 32)KUM (OTKPbITbI);

3 — xnonyaTobymaxHblin TamnoH 100 x 100 MM, Maccoii (3,5 £ 0,5) r;
4 — noBepXHOCTb UCMbITbiIBaEMOro obpasua

PucyHok 5 — Pamka Ans noanepXky xnon4yatobyMmaXxHoro TaMnoHa
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(Mpodomxerue usmereHuss Ne 1 k CTb EN 1363-1-2009)

Pasmepbl B MUNnumeTpax
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3500 -

[t~ 250 —Mee

1 — “3onupoBaHHas pykosiTka

PucyHok 6 — lNpumep kanubpoB Ana usmepeHus 3a3opos
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(MpodonxeHue usmeHeHus Ne 1 k CTE EN 1363-1-2009)
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0 30 60 0C 120 150 180 210 240 270 300 330 360
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T - Temnepartypa, °C;
t - BpemMsi, MUH

Bpemsi, MUH Temnepatypa neuu, °C Bpems, MUH Temnepatypa neuu, °C

0 20 90 1006

5 576 120 1049
10 678 150 1082
15 738 180 1110
20 781 210 1133
30 842 240 1153
45 902 300 1186
60 945 360 1214

PucyHok 7 — CTaHgapTHasA KpuBas TeMnepatypa/epemsi
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(Mpodomxerue usmereHuss Ne 1 k CTB EN 1363-1-2009)
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Pasmepbl B MUNIMmeTpax
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1 — KOHLIEHTpUYEckne Tpy6bl;
2 — pasbeauHUTENb;
3 — nonoxeHue npubopa Ans U3MepeHUs TeMnepaTypbl OKpyXalowweit cpeabl

PucyHok 8 — Mpu6op Ans uaMepeHUsi TeMnepaTypbl OKpyXaloLiei cpeabi»

(MY THIA Ne 4-2010)
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YK 614.841.332:620.1(083.74)(476) MKC 13.220.50 KM 03 IDT
KnioueBbie cnoBa: OrHeCTOMKOCTb.

Mpeaucnosue

Llenn, OCHOBHbIE MPUHLMMNBI, MONOXEHUs MO roCyAapPCTBEHHOMY PEryrupoBaHWI0 M YNPaBrEeHUIO B
0obnacT TeXHU4ECKOro HOPMUpPOBaHWUA U CTaHdapTU3aLUuKM ycTaHoBrneHbl 3akoHoM Pecnybnuku Benapyck
«O TexHN4ecKoOM HOPMUPOBAHUM U CTAHAAPTU3ALMUMY.

1 MOArOTOBMEH MO YCKOPEHHOW NPOLEAYPE YupexneHuem «HaydHo-MccrneaosaTenbekuii UH-
CTUTYT NoxxapHoi 6esonacHocTu 1 nNpobnem YpeasbiMaiHbIX cuTyaumiiy (HUU MB n UC MUC PecnyGnuku
Benapycb).

BHECEH MuH1cTEepcTBOM Mo YpesBbiHaiHbIM cuTyauusim Pecnybnukv Benapych

2 YTBEPXXOEH W BBEJEH B AEACTBWE noctaHoeneHnem [occranaapTta Pecny6nmku Genapych
ot 15 aekabpsa 2009 r. Ne 70

3 HacroswumiA ctaHpapT upaeHTMYeH eBponeiickoMy craHgapty EN 1363-1:1999 Feuerwiderstand-
sprufungen — Teil 1: Allgemeine Anforderungen (McnbiTaHne Ha orHecTorKocTb. YacTb 1. O6Lue TpeGoBaHus).

EBponeiickuiA ctaHgapT paspaboTtaH TeXHUYEecKUM KOMUTETOM Mo craHgaptusauum CEN/TC 127
«MoxapHasn 6e3onacHOCTb B 3faHUAX».

MepeBoa ¢ aHrNuickoro sabika (en).

OdbuumarnsHbie 3K3eMNIspbl @BPONENCKOro CTaHaapTa, Ha OCHOBE KOTOPOro MOATOTOBIEH HACTOSALLMIA
roCyAapCTBEHHbIA CTaHAApPT, U €BPOMEeNCKUX CTaHASPTOB Ha KOTOpbIe AaHbl CCbiNkWU, UMmeloTes B Hauuo-
HanbHOM cpoHae THIA.

CreneHb cooTBeTCTBUSA — MAeHTU4Has (IDT)

4 BBEQIEH BMEPBbIE

Foccranaapr, 2009

Hacrosuwumin ctaHaapT He MOXeT GbiTb BOCNPOU3BEAEH, TUPAXMPOBAH U PacnpoCTPaHeH B KauecTBe
ocuumansHoro usnaHus 6es paspeluenus MoccraHaapra Pecnybnvku Benapych

M3naH Ha pycCKOM si3bike
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BBepeHue

HacTosimin ctaHgapT coaepXuT TekcT esponeiickoro ctaHaapta EN 1363-1:1999 Ha si3blke opurnHana.
BBegeH B AeicTBue, Kak cTaHAapT, Ha KOTOpbI ecTb ccbinka B EBpokogax EN 1995-1-2:2004,
EN 1996-1-2:2005, EN 1993-1-2:2005.

rOCYQAPCTBEHHbIA CTAHOAPT PECNYBJIMKW BEJIAPYCb

MUCNBbITAHUE HA OTHECTOUKOCTb
Yactb 1
O6wme TpeboBaHMA

BbINMPABABAHHE HA BOrHEYCTOUMIBACLb
YacTka 1
ArynbHbIf natpabaBaHHi

Fire resistance tests
Part 1
General requirements

HNata BBeaeHus 2010-01-01
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I Scope

This part of EN 1363 establishes the gencral principles for determining the fire resistance of various
elements of construction when subjected to standard fire exposure conditions. Alternative and
additional procedures to meet special requirements are given in EN 1363-2.

The principle that has been embodied within all european standards relating to fire resistance testing
1s that where aspects and procedures of testing are common to all specific test methods e.g. the
temperature/time curve, then they are specified in this test method. Where a general principle is
common to many specific test methods, but the detail varies according to the element being tested e.g.
the measurement of unexposed face temperature, then the principle is given in this document, but the
detail is given in the specific test method. Where certain aspects of testing are unique to a particular
specific test method e.g. the air leakage test for fire dampers, then no details are included in this
document.

The test results obtained may be directly applicable to other similar elements, or variations of the
element tested. The extent to which this is permitted is considered under the field of direct
application of the test result. This is restricted to the provision of rules which limit the variation from
the tested specimen without further evaluation. The rules for determining the permitted variations are
given in each specific test method.

Variations outside those permitted by direct application are covered under extended application of
test results. This results from an in-depth review of the particular product design and performance in
test(s) by a recognised authority. Further consideration on direct and extended application is given in
annex A,

The duration for which the tested element, as modified by its direct or extended field of application,
satisfies specific criteria will permit subsequent classification to be made.

All values given in this Standard are nominal unless otherwise specilied.
2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publications, These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply to this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies.

prEN 520 Gypsum plasterboards - Specification - Test methods (ISO 6308:1980
modified)

EN 1363-2 Fire resistance tests Part 2: Alternative and additional procedures

ENV 1363-3 Fire resistance tests Part 3: Verification of furnace performance

prEN ISO 13943 Fire safety - Vocabulary {(ISO/DIS 13943:1998)

EN 60584-1] Thermocouples - Part 1: Reference tables (IEC 584-1:1995)

3 Definitions, symbols and designations
3.1 Definitions

For the purposes of this Part of EN 1363 the definitions given in prEN 1SO 13943, 1ogether with the
following, apply:
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3.1.1 actual material properties: Properties of a material determined from representative samples
taken from the test specimen for the fire test according 1o the requirements of the specific product
standard.

3.1.2 characteristic material properties: Properties of a material which are specified for a grade of
material which may be used for design purposes.

3.1.3 associated construction: A form of construction required to test some types of test specimen,
e.g. the gerated concrete slabs on top of a beam.

3.1.4 deflection: Movement associated with structural and or thermal actions.

3.1.5 ¢lement of building construction: A defined construction component, e.g. wall, partition,
floor, roof, beam or column.

3.1.6 exposed face: The side of the test construction that is exposed to the heating conditions of test.
3.1.7 glowing: The emittance of light without flaming associated with combustion of a material.

3.1.8 insulation: The ability of a test specimen of a separating element of building construction
when exposed to fire on one side, to restrict the temperature rise of the unexposed face to below

specitied levels.

3.1.9 integrity: The ability of a test specimen of a separating element of building construction,
when exposed to fire on one side, to prevent the passage through it of flames and hot gascs and to
prevent the occurrence of flames on the unexposed side.

3.1.10 loadbearing capacity: The ability of a test specimen of a loadbearing element to support its
test load, where appropriate, without exceeding specified criteria with respect to both the extent of,
and rate of, deflection..

3.1.11 loadbearing element: An clement that is intended for use in supporting an external load in a
building and maintaining this support in the event of a fire.

3.1.12 neutral pressure plane: The elevation at which the pressure is equal inside and outside of
the furnace.

3.1.13 notional floor level: The assumed floor level relative to the position of the building element
in service.

3.1.14 restraint: The constraint o expansion or rotation (induced by thermal and/or mechanical
actions) afforded by the conditions at the ends, edges or supports of a test specimen. Examples of
different types of restraint are: longitudinal, rotational and lateral.

3.1.15 separating element: An clement that is intended for use in maintaining separation between
two adjacent areas of a building in the event of a fire.

3.1.16 smoke leakage: The ability of an element of construction to reduce the passage of hot and/or
cold gases or smoke from one side of the element to the other to below specified levels.
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3.1.17 supporting construction: The construction that may be required for the testing of some
building elements into which the test specimen is assembled, ¢.g. the wall into which a door is fitted,
see annex B.

3.1.18 sustained flaming: Continuous flaming for a period of time greater than 10 seconds.

3.1.19 test construction; The complete assembly of the test specimen together with its supporting
construction.

3.1.20 test frame: The frame containing the test construction for the purpose of mounting onto the
furnace.

3.1.21 test load: The load applied to the test specimen.
3.1.22 test specimen: An element {or part) of building construction provided for the purpose of
determining either its fire resistance or its contribution to the fire resistance of another building

element.

3.1.23 discrete area(s): A portion(s) of the total surface of the construction, excluding
framing/joints ete, which may be expected to have different fire insulation performance.

3.2 Symbols and designations

The symbols and designations listed betow define those used in this document.

Symbol Unit Description

A “C min the area under the average furnace temperature/time curve

A, °C min the area under the standard temperature/time curve

C mm axial contraction measured from the start of heating

d min the distance from the extreme fibre of the design compression zone

to the extreme fibre of the design tensile zone of the structural
section of a flexural test specimen

D mm the deflection measured from the commencement of heating
h mm the initial height of the loaded vertical test specimen

L mm the length of the span of the test specimen

t min the time from the commencement of heating

T °C the temperature within the test furnace

4 Test equipment
4.1 General

Equipment used 1o carry out the test consists essentially of the following:
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a)

b)

c)

d)

€)

g)

]

i)

[

4)
b)
¢}

d)

4.2 Furnace

a specially designed furnace to subject the test specimen to the test conditions

control equipment to enable the temperature of the furnace to be controlied as
required in 5.1

equipment to control and monitor the pressure of the hot gases within the furnace as
required in 5.2

a frame tn which the test construction can be erected and which can be positioned in
conjunction with the furnace so that appropriate heating, pressure and support

conditions can be developed

arrangement for loading and restraint of the test specimen as appropriate, including
control and monitoring of load

equipment for measuring temperature in the furnace and on the unexposed face of the
test specimen, and where needed within the test specimen.

equipment {or measuring the deflection of the test specimen.

equipment for evaluating integrity and for establishing compliance with the
performance criteria described in clanse 11.

equipment for establishing the elapsed time.

equipment for measuring the oxygen concentration of furnace gases.

The test furnace shall be designed to employ liguid or gaseous fuels and shall be capable of:

heating of vertical or horizontal separating elements on one face, or
heating of columns on all sides, or
heating of walls on more than one side, or

heating of beams on three or four sides, as appropriate

Other special furnaces may be required for specific elements.

The furnace linings shall consist of materials with densities less than 1000 kg/m®. Such lining
materials shall have a minimum thickness of 30 mm and shall constitute at least 70% of the internalty
exposed surface of the furnace.

The furnace shall be capabic of providing the standard fire exposure conditions with respect to
thermal exposure and pressure.

NOTE. Furnaces may be designed so that assemblies of more than one element can be tested
simultaneously, provided all the requirements for each individual element can be complied
with.
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4.3 Loading equipment

The loading equipment shall be capable of subjecting test specimens to the level of loading
determined in accordance with 5.4. The load may be applied hydraulically, mechanically or by the
use of weights.

The loading equipment shall be able to simulate conditions of uniform loading, point loading,
concentric loading, axial loading or eccentric loading as appropriate for the test construction. The
loading equipment shall be capable of maintaining the test load at a constant value (x 5% of the
required value) without changing its distribution and following the maximum deflection and the rate
of deflection of the test specimen until failure of loadbearing capacity occurs as defined in 11.3 or for
the duration of the test, whichever occurs sooner.

The loading equipment shall not significantly influence the heat transfer through the specimen nor
impede the use of the thermocouple insulating pads. It shall not interfere with the measurement of
surface temperature and/or deflection and shall permit general observation of the unexposed face.
The total area of the contact points between the loading equipment and the test specimen surface
shall not exceed 10% of the total area of the surface of a horizontal test specimen.

4.4 Test frames

Special test frames or other means shall be employed to reproduce the boundary and support
conditions appropriate for the test constructions as required by 5.5. Different types of test
constructions will require test frames of differing stiffness. The performance of the test frames shall
be evaluated by applying an expansion force within the frame at mid-width between two opposite
members and measuring the increase in the internal dimension. The increase shall not exceed 5 mm
with an appticed force of 25 kN. This evaluation shall be conducted in both directions of the frame.

Where test frames are to meet different requirements then these are given in the specific test method.
4.5 Instrumentation

4.5.1 Temperature

4.5.1.1 Furnace thermocouples

The furnace thermocouples shall be plate thermometers which comprise an assembly of a folded steel
plate. the thermocouple fixed to it and containing insulation materiat.

The plate part shall be constructed from (150 £ 1) mm long by (100 + 1) mm wide by (¢,7 £ 1 ) mm
thick nickel alloy sheet strips folded to the destgn as shown in figure 1.

The measuring junction shall consist of nickel chromium/nickel aluminium (type K) wire as defined
in IEC 584-1, contained within minera! insulation in a heat resisting steel alloy sheath of nominal
diameter | mm, the hot junctions being electrically insulated from the sheath. The thermocouple hot
junction shall be fixed to the geometric centre of the plate in the position shown in figure 1 by a small
steel strip made from the same material as the plate. The steel strip can be welded to the plate or may
be screwed to it to facilitate replacement of the thermocouple. The strip shall be approximately 18
mm by 6 mm if it is spot welded to the plate and nominally 25 mm by 6 mm if it is to be screwed to
the plate. The screw shall be 2 mm in diameter.
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The assembly of plate and thermocouple shall be fitted with a pad of inorgamc insulation material
nominally {97 £ 1) mm by (97 = |) mm by (10 = 1) mm thick, density (280 + 30) kg/mz.

Before the plate thermometers are first used, the complete plate thermometer shall be aged by
trmmersing in a pre-heated oven at 1000°C for § h.

Note Exposure in a fire resistance furnace for 9 min under the standard temperature/time curve is
considered to be an acceptable alternative to using an oven.

Where a plate thermometer is used more than once, a log of its use shall be maintained, indicating for
each use, the checks made and duration of use. The thermocouple and the insulation pad shall be
replaced after 50 h exposure in the furnace.

4.5.1.2 Unexposed surface thermocouples

The temperature of the unexposed surface of the test specimen shall be measured by means of disc
thermocouples of the type shown in figure 2. In order to provide a good thermal contact, type K
thermocouple wires, as defined in IEC 584-1, 0,5 mm in diameter shall be soldered or weided to a
0,2 mm thick by 12 mm diameter copper disc.

Each thermocouple shall be covered with a (30 £ 0,5) mm x (30 £ 0.5) mm x (2.0 £ 0,5) mm thick
inorganic insulating pad, unless specified otherwise in the standards for specific elements. The pad
material shall have a density of (900 + 100) kg/m’. The insulation pads shall be cut to accommodate
the thermocouple wires. The slots may originate from opposite corners of the pad or from mid way
along opposite edges as shown in figure 2. The measuring and recording equipment shall be capable
of operating within the limits specified in 4.6.

4.5.1.3 Reving thermocouples

One or more roving thermocouples of the design shown in figure 3 shall be available to measure the
unexposed surface temperature during a test at positions where higher temperatures are suspected.
The measuring junction of the thermocouple shall consist of type K thermocouple wires as defined in
IEC 584-1, 1,0 mm in diameter soldered or welded to a 12 mm diameter, 0,5 mm thick copper disc.
The thermocouple assembly shall be provided with a handle so that it can be applied over any point
on the unexposed surface of the test specimen.

4.5.1.4 Internal thermocouples

If information concerning the internal temperature of a test specimen or particular component is
required it shall be obtained by means of thermocouples having characteristics appropriate to the
range of temperatures to be measured, as well as suitable to the type of materials in the test specimen.
A specification for the thermocouples for measurement of internal temperature is given in annex C.

4.5.1.5 Ambient temperature thermocouple

A thermocouple shall be used to indicate the ambient temperature within the laboratory in the vicinity
of the test specimen both prior to and during the test period. The thermocouple shall be nominally

3 mm diameter, mineral insulated, stainless steel sheathed type K thermocouple as defined in IEC
584-1. The measuring junction shall be protected from radiated heat and dranghts.
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4.5.2 Pressure

The pressare in the furnace shall be meuasured by means of one of the desigas of sensors described in
figure 4. The measuring and recording equipment shall be capahle of operating within the lmits
specified in 4.6.

4.5.3 Load

When using weights no further measurement of load in a test is needed. The loads applied by
hydraulic loading systems shall be measured by means of a load cell or other relevant equipment
having the same accuracy or by monitoring the hydraulic pressure at an appropriate point. The
measuring and recording equipment shall be capable of operating within the limits specified in 4.3
and 4.6.

4,5.4 Deflection

Deflection measurements can be made by using equipment employing mechanical, optical or
ctectrical techniqucs. Where such equipment is used in relation to performance criteria, €.g.
measurements of deflection or contraction, it shall be capable of operating at a frequency of at least
one reading per minute. All necessary precautions shall be taken to prevent any drift in the sensor
readings due to heating. Details of precision of measuring equipment are given in 4.6.

4.5.5 Integrity

4.5.5.1 Cotton pad

Unless specified otherwise in the standards for specific elements, the cotton pad empioyed in the
measurement of integrity shall consist of {00% new, untreated, undyed and soft cotton fibres,
nominally 20 mm thick x 100 mm square, and shall weigh between 3g and 42. 1t shail be conditioned
prior to use by drying in an oven at (100+ 5) °C for at least 30 min. After drying it may be stored ina
desiccator for up to 24 h or stored in airtight containers for up to one week before oven drying again
as described above. For use it shall be mounted in a wire frame, as shown in figure 5, provided with a
handle of suitable length.

4.5.5.2 Gap gauges

Two types of gap gauge, as shown in figure 6, shall be available for the measurement of integrity,
They shall be made of cylindrical steel rod of (6+ 0,1) mm and (25+ 0,2) mm diameter. They shall be
provided with insulated handles of suitabie length.

4.6 Precision of measuring equipment

For conducting fire tests, the measuring equipment shall meet the following levels of precision:

a) temperature measurement: furnace +15°C
ambient and unexposed face =4 °C
other + 10°C
b) pressure measurement: +2Pa
c) ioad level: =+ 2.3% of 1est load
d) axial contraction or expansion measurcment: +{,5 mm



CTb EN 1363-1-2009

e) other deflection measurements: +2mm
5 Test conditions
5.1 Furnace temperature
5.1.1 Heating curve

The average temperature of the furnace as derived from the thermocouples specified in 4.5.1.1 shali
be monitored and controlled such that it follows the relationship

T = 345 logy (8t + 1) + 20 {see figure 7)

where
T is the average fumace temperature, in degree Celsius
t is the time, in minutes

5.1.2 Tolerances
The percentage deviation (d.) in the area of the curve of the average temperature recorded by the
specified furnace thermocouples versus time from the area of the standard temperature/time curve
shall be within

a) 15% for 5<t<10

b) {15-0,5 (- 100)% for 10<t<30

¢} (5 - 0,083 (1-30))% for 30<t<60

d) 2.5% for t> 60

where

d. is the percentage deviation

A is the area under the actual furnace temperature/time curve
A, is the area under the standard temperature/time curve

t is the ime in minutes

All areas shall be computed by the same method, 1. by the summation of areas at intervals not
cxceeding | min and shall be calculated from time zero.

At any time after the first 10 min of test, the temperature recorded by any thermocouple in the
furnace shall not differ from the corresponding temperature of the standard temperature/time curve by
more than 100 °C.
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For test specimens which burn rapidly, a deviation in excess of 100 °C above the specified
temperature/ time curve may be exceeded for a period not in excess of 10 min provided that such
excess deviation is clearly identified as being associated with the sudden ignition of significant
quantities of combustible materials increasing the gas temperature in the furnace.

Note: Whilst no tolerances are given for compliance with the temperature/time curve during
the first five minutes of the test, it is expected that the laboratory shatl attempt to follow the
prescribed relationship as closely as possible during that period such that the difference
between the integrals of the prescribed and achieved curves is kept to a minimum at any
period during the test.

As a consequence of the rapid temperature increase in the first five minutes of the test,
furnace operators may experience difficulties to control the furnace such that compliance
with the tolerances that apply after this period can be achieved. To provide additional
information to assist in avoiding this problem one or more thermocouples of conventional
type (e.g. 3 mm stainless steel sheathed) may be used to provide suppleimentary data for the
purpose of furnace control. With the benefit of experience of the comparison between them
and the plate thermometers, closer compliance of the plate thermometer temperatures with
the specified temperatures may be achieved by furnace operators and control systenss.

However, compliance with the prescribed temperature/time relationship during any period of
the test is on the basis of the information given by the plate thermometer.

5.2 Furnace pressure
5.2.1 General

The pressure distribution over the height of a furnace is mainly influenced by the natural buoyancy
effect of the gases and for the purpose of controlling pressure it can be assumed that the pressure
gradient will be approximately 8,5 Pa per metre height of furnace,

The pressure measuring sysiem shail be such that it disregards rapid fluctuations in pressure (e.g.
with cycles of | second or less) associated with turbulence etc. The furnace pressure shall be
established relative to the pressure outside the furnace at the same height.

The furnace pressure shall be monitored and controlled so that by 5 minutes from commencement of
the test it is = 5 Pa of the pressure specified for the particular element under test and that from 10
minutes onwards it shall be + 3 Pa of the pressure specified for the particular element under test.

5.2.2 Establishing the neutral pressure plane

5.2.2.1 General

The furnace shall be aperated so that the neutral pressure plane (a pressure of zero) is established 500
min above notional floor level. Irrespective of this, the pressure at the top of the test specimen shall at

no time exceed 20 Pa and this requirement may result in adjustment of the height of the ncutral
pressure plane.

5.2.2.2 Multiple vertical separating elements

For those test methods where several specimens can be accommodated over the height of the furnace
and where a fixed pressure is specified for the element being tested, then the fixed pressure shall
apply to the Jowest test specimen and the timit of 20 Pa at the top of the specimen(s) does not apply.
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5.2.2.3 Horizontal separating elements

The furnace shall be operated such that the pressure on the underside of the test construction is
determined in relation to the element's height relative to notional floor level. Errespective of this, the
pressure on the underside of the test specimen shall at no time exceed 20 Pa. The pressure condition
shall be established 100 mm below the underside of the separating element.

5.2.2.4 Non-separating elements

Non-separating elements shall be subjected to similar pressure conditions as appropriate te separating
elements with the same orientation, i.e. beams as per floors, columns as per walls.

5.3 Furnace atmosphere

The fuelfair ratio to the burners and the introduction of any secondary air shall be set to give a
minimurm oxygen content of furnace atmosphere of 4% when testing specimens with no combustible
content. This fuel/air ratio setting of the burners including any setting for introducing secondary air
shall not be changed after the Jast verification of furnace performance.

NOTE: ENV 1363-3 gives a suitable procedure for verification of furnace performance.

5.4 Leading

The sponsor shall provide the basis for the test load including any calculation, if the test load is based
on material properties. The sponsor shall also indicate the relationship between the test load and the
load applied in service (if known). The Jaboratory shall verify, as far as possible, the material
properties used by the sponsor in the calculation of the test load.

Further guidance on the basis for determining the test load is given in annex D.
5.5 Restraint/boundary conditions

The test specimen, or test construction if appropriate, shall be mounted in a special test frame
designed to reproduce the required or the design boundary and support conditions. The type of test
frame and the performance required from it will vary according to the element being tested.

General guidance on boundary and supporting conditions is given in annex E. The requirements
appropriate to each element are given in the specific test methods.

5.6 Ambient temperature conditions

The ambient air temperature shall be (20 2 10) °C at the commencement of the test and it shall be
monitored at a distance of between 1m and 3 m horizontally away from the unexposed face under
conditions such that the sensor is not affected by thermal radiation from the test construction and/or
furnace. A suitable screening device comprising two 300 mm long concentric lengths of plastic pipe
nominally 100 mm and 150 mm in diameter is shown in figure 8.

During the test, the temperature in the laboratory shall not decrease more than 5 °C or increase more
than 20 °C for all insulated separating elements while they are still satisfying the insulation criterion.

10
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5.7 Deviation from required test conditions

Should the conditions of furnace temperature, furnace pressure or ambient temperature, which are
achieved during the test, represent a more severe exposure to the test specimen, the test is stiil to be
considered valid.

6 Test specimen(s)
6.1 Size

The test specimen shall be normally full size. When the specimen cannot be tested full size, the
specimen size shall be in accordance with the specific test method.

6.2 Number

6.2.1 Separating elements

For separating elements that are only required to be fire resisting from one side. one specimen shall
be tested with the exposed face being the side that will be subject to fire attack.

For separating elements that are required to be fire resisting from both sides, two specimens shall be
tested separately (one from each direction) unless the separating element is fully symmetrical and the
required fire exposure conditions for both directions are identical.

If testing is carried out from one side only, whether due to the fact that the separating element is
symmetrical or because it is only required to resist fire from one side, this shall be stated in the test
report.

Different boundary conditions may require additional test specimens.

6.2.2 Non separating elements

For all non separating elements only one specimen is required.

6.3 Design

Materials used in the construction of the lest specimen shall be representative of the use of the
element in practice. It is important to include appropriate surface finishes and fittings which are an
essential part of the specimen and which may influence its behaviour in the test. No variation in
construction {e.g. different jointing systems) shall be included in a single test specimen. Any
modifications made to accommodate the installation of a test specimen within the prescribed test
frame shall be such as to have no significant influence on the behaviour of the test specimen and shall
be fully described in the test report.

6.4 Construction

The method of construction and erection (if appropriate) shall be representative of the use of the
element in practice and the standard of workmanship shall be as normally provided in buildings. This
shall include the same way of accessing the test specimen e.g. suspended ceilings, normally only
from beiow.

The sponsor shall be responsible for ensuring that the quality of construction of the test specimen is
representative of the product in practice.

11
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The laboratory shall monitor the erection of the test specimen in order to be able 1o include details of
the methodelogy and workmanship in the test report.

6.5 Verification

The sponsor shall provide a description of all constructional details, drawings and schedule of major
components and their manufacturer/supplier, and an assembly procedure to the test laboratory, prior
to the test. This shall be provided sufficiently in advance of the test to enable the laboratory to verify
the conformity of the test specimen with the information provided. As far as possible, any area of
discrepancy shall be resolved prior to starting the test. In order to ensure that the description of the
test specimen, and in particular its construction, is in conformity with the test specimen, the
laboratory shall either oversee the fabrication of the test specimen or request an additional test
specimen. Where appropriate, the actual material properties shall be determined.

On occasion it may not be possible to verify the conformity of all aspects of the construction of the
test specimen prior to the test and adequate evidence may not be available after test. When it is
necessary to rely on information provided by the sponsor then this shall be clearly stated in the test
report. The laboratory shall nevertheless ensure that it fully appreciates the design of the test
specimen and shall be confident that it is able to accurately record the constructional details in the
test report. Additional procedures for specimen verification are found in the test methods for specific
products.

The process of verification may be carried out by a third party. However the responsibility remains
with the laboratory.

7 Installation of test specimen
7.1 General
The test specimen shall be installed as far as possible in a manner representative of its use in practice.

Detailed procedures for the installation of different types of test specimens are given in the relevant
test method.

7.2 Supporting constructions
7.2.1 General

Depending on the type of test specimen being evaluated, it may be necessary to mount itina
supporting construction.

7.2.2.1 High density rigid construction

Blockwork, masonry or homogenous concrete wall with an overal] density of (1200 =+ 400) kg/m® and
a thickness of (200 = 30} mm.

7.2.2.2 Low density rigid construction

Aerated concrete block wall with an overall density of (650 + 200) kg/m” and a thickness > 70 mm.

12
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7.2.2.3 Mortar

For blockwork (incorporating acrated concrete) or masonry wall supporting constructions given in
7.22.1 and 7.2.2.2 the individual masonry units shall be bonded together with a sand, cement and
water mortar in the ratio of four parts sand to one part cement.

7.2.2.4 Flexible construction

Lightweight plasterboard faced steel stud partition as follows:

a) Components

Head/floor track Rolled steel U-track 0,5 mm to 1,5 mm thick, 67 mm to 77 mm deep
Studs : Rolled steel C-Studs 0,5 mm to 1.5 mm thick, 65 mm to 75 mm deep
Linings : Paper faced, gypsum plasterboard type F (see prEN520). The

number and thickness of layers to be fixed to each side of the
framework is as follows:

For intended fire resistance of test specimen up to and inciuding 30 minutes - one layer each 15
mm thick or two layers each 9,5 mm thick.

For intended fire resistance of test specimen of between 30 and 60 minutes - two layers each 12,5
mm thick

For intended fire resistance of test specimen of between 60 and %) minutes - three layers each
12,5 mm thick

For intended fire resistance of test specimen of between 90 and 120 minutes - three layers each
12.5 mm thick, (reinforced)

Fixings : Self-driliing/self tapping drywal] screws
15 mm to 25 mm long for the first layer of 9,5 mm thick board
25 mm to 36 mm long for the second layer of 9,5 mm thick board
20 ram to 30 mm long for first layer of 15 mm thick board
31 mm to 41 mm long for second layer of 12,5 mm thick board
45 mm to 55 mm long for third layer of 12,5 mm thick hoard

Joining compound : Gypsum plaster

Insulation : None

b) Construction

Fixing centres : Head/(loor track o test frame £ 600 mm

Stud centres : Between 400 and 625 mm (depending on the size and position of the
opening for the test specimen). These centres do not apply within

the 200 mm scparation between each specimen and between the
specimens and the edge of the furnace

Stud fixing : Friction only

13
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Expansion aliowance 10 mm maximurmn
for studs : Note: This is not a design allowance lor expansion
Fixing centres : Plasterboard to framework, 300 mm around the periphery and in the

field in all layers

Location of : To be staggered between layers of plasterboard, in multi-layer
vertical joints constructions

Location of : To be coincident for one layer systems at nominally 2,4 m high
horizontal joints

(if applicable} To be staggered between layers of plasterboard, in multi-layer

constructions with inner layer at nominally 0,6 m high and outerlayer
at nominally 2,4 m high. See NOTE

Filling of joints : Quter layer only to be filled with gypsum plaster jointing compound.

NOTE: If the plasterboards used in the flexible standard supporting construction are not full
height (i.e. 3 metres) then a horizontal joint will be needed at the locations stated above. The
horizontal joint will need to be backed to prevent premature failure. A suitable method for this is
to place a 100 mm wide fixing strap made from steel 0,5 mm thick behind the outer layer of board
at the location of the joint. The fixing strap shall be located by drywall screws fixed through the
outer layer of board at 300 mm centres. For all systems the fixing strap is only required behind
the outer layer of board.

7.2.3 Non-standard supporting construction

When the test specimen is intended 10 be used in a form of construction not covered by the standard
supporting construction, it shall be tested within the supporting construction in which it is intended to
be used (e.g. normal density concrete).

8 Conditioning
8.1 Test specimen

At the time of the test the strength and moisture content of the test specimen shall approximate to
those expected in normal service. The test specimen shall preferably not be tested until it has reached
an equilibrium resulting from storage in an ambient atmosphere of 50% relative humidity at 23°C. If
the specimen is conditioned in a different way it shall be clearly stated in the test report.

Concrete and masonry elements or specimens containing concrete parts shall not be tested until they
have been conditioned for at least 28 days.

Massive constructions, e.g. large concrete elements, which can contain large amounts of moisture
may take a very long time to dry out. Such specimens may be tested when the relative humidity at
relevant positions of the specimen has reached 75%. If the level of 75% relative humidity cannot be
reached within a reasonable time, measurements of the moisture content at the time of testing shall be
measured and reported.

Techniques on how to measure relative humidity as well as moisture contents of concrete, timber and
other materials are given in annex F.

14
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8.2 Supporting constructions

‘When a test specimen is mounted within a supporting construction e.g, a non-foadbearing wall
mounted in a concrete of masonry wall supporting construction, full conditioning of the supporting
construction may not be necessary if it can be demonstrated that there will be no influences on the
behaviour of the specimen caused by excessive moisture resulting in e.g. lack of strength, spaliing,
moisture induced deformation, temperature influences etc. Any changes to the requirements for
conditioning supporting constructions are given in the specific test method.

9 Application of instrumentation
9.1 Thermocouples
9.1.1 Furnace thermocouples (plate thermometers)

The plate thermometers employed to measure the temperature of the furnace shall be distributed so as
to give & reliable indication of the average temperature in the vicinity of the test specimen. The
number and position of piate thermometers for each type of element is specified in the specific test
method.

Plate thermometers shall be positioned so that they are not in contact with flames from the furnace
burners and that they are at least 450 mm away from any wall, floor or roof of the furnace.

At the commencement of the test the plate thermometers shall be (100 x 50) mm from the cxposed
face of the test construction and they shall be maintained at this distance during the test, as far as
possible.

The method of support shall ensure that plate thermometers do not fall away or become dislodged
during the test.

At the commencement of the test, the furnace shall include at least the number of piate thermometers
{n) that are required by the specific test method. If plate thermometers fail so that there are n-1 in the
furnace then the laboratory need take no action. If the number falls below n-1 during the test then the
laboratory shall replace these to ensure that at least n-1 are present.

Guidance on the use and maintenance of plate thermometers is given in annex C.
9.1.2 Unexposed surface thermocouples

9.1.2.1 General

Where no evaluation of the test specimen against the insulation criteria is required, no unexposed
surface thermocouples are applied. Where evaluation against the insulation criteria is required,
surface thermocouples of the type described in 4.5.1.2 shall be attached to the unexposed face to
measure the average and the maximum temperature rise.

Thermocouples should preferably be attached to the surface of the specimen by the use of heat
resisting adhesive, with no adhesive between the copper disc and the specimen or between the copper
disc and the pad, taking care to ensure that the air gap between them, if any, is a minimum. Where
gluing is not possible, pins, screws or clips which are only in contact with those parts of the pad
which are not over the disc shall be used. Further guidance on the application of urexposed face
thermocouples is given in annex C.

More specific information on the location of unexposed face thermocouples is given in the specific
test method.

15
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If unexposed face thermocouples become heated by hot gases passing through the specimen, e.g
through a crack that develops during the test, then data from that thermocouple shall be excluded.

9.1.2.2 Average unexposed face temperature

The purpose of average unexposed face temperature measurement is to determine the general level of
insulation of the test specimen while ignoring particular hotspots. The average temperature rise on
the unexposed surface is thus based upon measurements obtained from surface thermocouples located
at or near the centre of the test specimen and at or near the centre of each quarter section.

For specimens which have regular changes of thickness such as corrugated or ribbed constructions,
the number and location of thermocouples can be increased to have appropriate representation on the
maximum and minimum thickness.

All thermocouples for determination of average unexposed face temperature shall avoid features, e.g
hotspots, by at least 50 mm. Examples of these are thermal bridges, joints, junctions and through
connections and fixings such as bolts, screws etc. as well as locations where the thermocouples may
be exposed to the direct impingement of gases passing through the test specimen.

Certain test methods include the concept of measuring the average unexposed face temperature rise
separately for specimens which incorporate discrete areas of different thermal insulation. Rules for
the application of thermocouples for determining the average unexposed face temperature for such

specimens are given in the specific test method.

9.1.2.3 Maximum unexposed face temperature

The purpose of maximum unexposed face temperature measurement is to determine the level of
insulation at those locations where higher temperatures are expected to occur. Thermocouples shall
be attached for this purpose normally with a minimum of two thermocouples being applied for each
type of joint/feature or location of concern. When positioning a thermocouple near a discontinuity
e.g between adjacent panels in a wall, the centre of the disc shall not be placed closer than 15 mm to
the discontinuity. Rules for the application of thermocouples for evaluating maximum unexposed
face temperature rise are given in the specific test method. Minor hotspots such as screws, nails or
staples shall be ignored.

If the test specimen incorporates discrete areas (2 0,1 m?) that are evaluated separately with respect to
average unexposed face temperature rise, then the evaluation of maximum unexposed face

temperature rise of these areas also shall be undertaken separately. This may require exira unexposed
surface thermocouples to be applied.

9.1.3 Internal thermocouples

When employed, internai thermocouples in accordance with 4.5.1.4 shall be fixed so as not to affect
the performance of the specimen,

Further guidance on the selection and application of internal thermocouples is given in annex C.

9,2 Pressure
9.2.1 General

The pressure sensor (see 4.5.2) shall be located where it will not be subject to direct impingement of
convection currents from the flames or in the path of the exhaust gases. It shall be installed such thai
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the pressure can be measured and monitored to provide the conditions specified in 5.2. The tubes
shall be horizontal both in the furnace and as they exit through the furnace wall, such that the
pressure is relative to the same positional height from the inside to the outside of the furnace. Any
vertical section of tube to the measuring instrument shall be maintained at ambient temperature.

9.2.2 Furnaces for vertical elements

One pressure sensor shall be provided to control furnace pressure. A second sensor may be used to
provide information on the vertical pressure gradient within the furnace. This sensor, if used, shali be
located at least one metre higher or lower than the first sensor.

9.2.3 Fornaces for horizontal elements

One pressure sensor shall be provided to control furnace pressure. A second sensor may be provided
as a check on the first.

9.3 Deflection

Instrumentation for the measurement of deflection of the test specimen shall be located to provide
data in terms of the amount and rate of deflection during, and, where appropriate, subsequent to the
fire test. Guidance on the application of deflection measurement for non-loadbearing vertical
elements is given in annex G.

10 Test procedure
10.1 Restraint application

Depending upou its design, relevant restraint may be provided by constructing the specimen inside a
rigid frame. This method shall be used for partitions and for certain types of floors, as appropriate. In
such cases, any gaps between the edges of the test specimen and the frame shall be filled with non-
compressible material.

10.2 Load application

For loadbearing eiements, the test load shall be applied at least |5 min before the commencement of
the test and at such a rate that no dynamic effects are incorred. All resulting deflections shall be
measured. If the test specimen consists of materials which incur apparent deflections at test load
tevel, the applied load shall be held constant prior to fire testing until the deflections are stabilized.
Following their application and during the course of the test the Joads shall be kept constant and
when deflection of the specimen takes place the loading system shall respond quickly to maintain a
constant value.

10.3 Commencement of test

Not more than 5 min before the commencement of the test, the initial temperatures recorded by all
thermocouples shall be checked to ensure consistency and the datum values shall be established.
Similar datum values shalf be obtained, e.g for deflection, as appropriate, and the initial condition of
the test specimen shall be noted.

The initial average internal temperature, if used, and uncxposed surface temperature of the specimen

shall be (20 £ 10) °C and shall not differ from the initial ambient temperature (see 5.6) by more than
5 °C. The initial temperature of the furnace thermocouples shall be (30 = 20) °C.
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The commencement of the test shall be when any of the furnace thermocouples exceeds 50 °C. The
elapsed time shall he measured from this point and all manual and automatic systems for
measurement and observation shall begin or shall be in operation at this time.

16.4 Measurements and observations
10.4.1 General

From commencement of the test the following measurements and observations shall be taken, where
appropriate.

10.4.2 Temperatures

Temperatures of all thermocouples (except the roving thermocouple) shall be measured and recorded
at intervals not exceeding | min for the duration of the heating period. Also when using the roving
thermocouple near a discontinuity e.g. between adjacent panels in a wall, the centre of the disc shall
not be placed closer than 15 mm to the discontinuity.

A roving thermocouple specified in 4.5.1.3 shall be applied to any suspected hot spot which develops
during the test, There is no reason to retain application until steady state is obtained if a temperature
of 150 °C is not achieved within an application period of 20 s. The restrictions on the usc of the
roving thermocouple are the same as those for fixed thermocouples, see 9.1.2.3. The roving
thermocouple is only used for evaluation of the test specimen against the maximum temperature
criterion.

14.4.3 Furnace pressure

The furnace pressure shall be measured and recorded continuously or at intervals not exceeding
1 min.

10.4.4 Deflection

10.4.4.1 General

The relevant deflections of the test specimen shull be measured and recorded throughout the test.
10.4.4.2 Loadbearing test specimens

In the case of loadbearing test specimens, measurements shall be made prior to and following the
application of the test loud and at 1 min intervals during the heating period.

a) For horizontal loadbearing test specimens, the measurements shall be made at the location
where the maximum downwards deflection is expected to occur (for simply supported
elements this is usually at mid span).

b) For vertical loadbearing elements, axial deflection which represents an increased height of
the test specimen shall be expressed positively and that which results in a decrease below the
original height of the test specimen shall be expressed negatively.

10.4.4.3 Additional deflection measurements (loadbearing and non-loadbearing test specimen)
Where required in the specific test method measurements of deflection shall be made at locations and

frequencies to present a history of the movement of the test specimen. The relevant test method
contains guidance on the location and frequency of measurement for the particular element under test.

18



CTB EN 1363-1-2009

[t may be important to increase the frequency of measurement around the time of integrity failure in
order to generate information on extended application. (See annex G for further information),

10.4.5 Integrity
10.4.5.1 General

Unless otherwise specified in the relevant test method, the integrity of separating elements shall be
evaluated throughout the test by cotton wool pads, gap gauges and monitoring the test specimen for
evidence of sustained flaming.

10.4.5.2 Cotton pad

A cotton pad is employed by placing the frame within which it is mounted against the surface of the
test specimen, for a maximum of 30 s, or until ignition (defined as glowing or flaming) of the cotton
pad occurs. Charring of the cotton pad without flaming or glowing shall be ignored. Small
adjustmertts in position may be made so as to achieve the maximum effect from the hot gases,

Where there are irregularities in the surface of the test specimen in the area of the opening, care shall
be taken to ensure that there is at least 30 mm clearance between the pad and any part of the test
specimen surface during the measurements.

The operator may undertake tests to evaluate the integrity of the test specimen. Such screening may
involve selective short duration applications of the cotion pad to areas of potential faituse and/or the
movement of a single pad over and around such areas. Chamring of the pad may provide an indication
of imminent failure, but a new pad shall be employed in the prescribed manner for an integrity failure
to be confirmed.

The time of ignition, together with the location at which ignition occurred, shall be recorded.

10.4.5.3 Gap gauges

When gap gauges are used, the size of the opening in the surface of the test specimen shall be
evaluated at intervals which will be determined by the apparent rate of the specimen deterioration.
Two gap gauges shall be employed, in turn, and without undue force to determine

a) whether the 6 mm gap gauge can be passed through the test specimen such that the gauge
projects into the furnace, and can be moved a distance of 150 mm along the gap; or

by whether the 25 mm gap gauge can be passed through the specimen such that the gauge
projects into the furnace.

Any small interruption to the passage of the gange that would have little or no effect upon the
transmission of hot gases through the opening shall not be taken into account, e.g. a small fastening

across a construction joint that has opened up due to distortion.

The time when it proves possible to enter a gap gauge into any opening in the test specimen in the
prescribed manner, together with the location, shall be recorded.

10.4.5.4 Flaming

The occurrence and duration of any flaming on the unexposed surface, together with the location of
the flaming shal] be recorded.

19



CTbE EN 1363-1-2009

10.4.6 Load and restraints

For loadbearing elements, the time at which the test specimen is unable to support the test load shall
be recorded. Any variation in measured forces and/or moments necessary to maintain an applied
restraint condition shall be recorded.

10.4.7 General behaviour
Observations shall be made of the general behaviour of the test specimen during the course of the test
and notes concerning phenomena such as smoke emission, cracking, melting, softening, spalling or
charring etc. of materials of the test specimen shall be made.
10.5 Termination of test
The test may be terminated for one or more of the following reasons:

a) safety of personne! or impending damage to equipment

b) attainment of selected criteria

c) request of sponsor

The test may be continued after failure under b) to obtain additional data for direct and/or extended
application.

When a test has been terminated prior to failure under al! of the relevant performance criteria, the
reason for termination shall be stated. The resuit shall be given as the time of termination of the test
and shall be qualified accordingly.

11 Performance criteria
11.1 Loadbearing capacity

This is the time in completed minutes for which the test specimen continues to maintain its ability to
support the test load during the test. Support of the test load is determined by both the amount and
the rate of deflection calculated from the measurements taken in 10.4.4.2. Since relatively rapid
deflections can occur untii stable conditions are reached, the rate of deflection criteria is not applied
until 4 deflection of L/30 has been exceeded.

For purposes of this standard, failure to support the load is deemed to have occurred when both of the
following criteria have been exceeded:

a) For flexural loaded elements

2

Limiting deflection D = " mm and
N . d L? ,
Limiting rate of deflection, — = - mm/ min
dt  9000d

where

L is the clear span of the test specimen, in millimeters
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d is the distance from the extreme fibre of the cold design compression zonc to the extreme
fibre of the cold design tension zone of the structurai section, in millimeters.

b) For vertically loaded elements

- . . . h
Limiting vertical contraction (negative elongation), C = ﬁ mm; and

N . L . . dC 3h .
Limiting rate of vertical contraction (negative elongation), e = ﬁfd mm/min

where
h is the initial height, in millimeters
11.2 Integrity

These are the times in completed minutes for which the test specimen continues to maintain its
separating function during the test without either:

a) causing the ignition of a cotton pad applied in accordance with 10.4.5.2; or
b) permitting the penetration of a gap gauge as specified in 10.4.5.3; or
¢) resulting in sustained flaming.

11.3 Insutation

This is the time in completed minutes for which the test specimen continues to maintan its separating
function during the test without developing temperatures on its unexposed surface which either:

a) increase the average temperature above the initizl average temperature by more than 140 °C;
or

b) increase at any location (including the roving thermocouple)} above the initial average
temperature by more thani80 °C.

The initial average temperature shall be the average unexposed face temperature at the
commencement of the test.

Some elements of construction have different limits of unexposed face temperature rise from those
given above. These limits may apply to all or part of the specimen being evaluated. Details of the
limits of temperature rise and the location of areas that are permitted to rise higher are given in the
specific test method.

Where a specimen incorporates discrete areas of different thermal insulation, these shall be evaluated
separately according to the specific test method for both average and maximum temperature rise
criteria.
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11.4 Consequential effecis of failing certain performance criteria
11.4.1 Insulation and integrity versus loadbearing capacity

The performance criteria "insulation” and "integrity” shall automatically be assumed not to be
satisfied when the "loadbearing capacity " criterion ceases to be satisfied.

11.4.2 Insulation versus integrity

The performance criteria “insulation” shall automatically be assumed not 1o be satisfied when the
"integrity"” criterion ceases to be satisfied.

12. Test report

12.1 Full test report

The test report shall contain the following information:
a) The name and address of the testing lahoratory.
b} The name and address of the sponsor.
¢) The date of the test.
d) The unique reference number of the test.

e) Thc name of the manufacturer (if known) of the test specimen and of the products and
components used in the construction, together with identification marks and trade names.

f}  The constructional details of the test specimen, including description and drawings and
principal details of components. The description and the drawings which are included in the
test report shall, as far as practicable, be based on information provided by the sponsor and
verified by a survey of the test specimen. When full and detailed drawings are not produced
by the laboratory to be included in the report, then the sponsor’s drawing(s) of the test
specimen shall be authenticated by the laboratory and at least one copy of the authenticated
drawing(s) shall be included in the report. Reference shall be given in the report that the
drawings are those provided by the sponsor.

g) The relevant properties of materials or components, that have a bearing on the fire
performance of the test specimen. Where it is impracticable to measure some of thesc
properties, this shall be reported.

h) The method of assembly and installation of the test specimen.

1) Details of pre-test conditioning of the test specimen.

J) A statement concerning the laboratory's involvement in the selection of the test specimen.

k) For loadbearing elements, the load applied to the test specimen, the basis for its calculation
as provided by the sponsor and the method of loading.

1) The support and restraint conditions employed and the rationale for their selection.

m) For asymmetrical separating elements, the direction in which the specimen was tested and the
reason for this choice.
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Information concerning the location of all thermocouples fixed to the specimen, pressure
measurement and deflection measurement devices. Drawings shall be included which clearly
illustrate the positions of the various devices and identify them relative to the data provided,

The ambient temperature of the laboratory at the commencement of the test.
The pressure conditions within the furnace related to the position of the test construction.
Temperzture/time curves of the furnace heating conditions.

The reasons validating the test in the event of the tolerances on the temperature/time curve,
pressure conditions or ambient laboratory conditions being inadvertently exceeded.

The result stated in terms of the elapsed time, in completed minutes, between the
commencement of heating and the time of failure with respect to the relevant critcria
including:

0 the rate of deflection when this is the criterion used to assess loadbearing capacity,
including the value of d used in calculating the limiting rate of deflection for flexurat
members;

11) the maximum deflection and the time and position at which it accurred, supported by
adequate graphical data;

i) the mode of failure with respect to all integrity criteria;

iv) the position(s) at which the maximum temperature rise was measured should this be
the cause of insulation failure;

v) any alternative and additional tests in accordance with EN 1363-2, e.g radiation.

Tabular and/or graphical depiction of the output from all pressure measurement devices,
deflection measurement devices, unexposed face thermocouples and where applicable,
internal thermocouples.

NOTE: The report only needs to include a selection of the measured data sufficient to
provide a history of the performance of the test specimen. For exampile, it is not necessary to
tabulate the temperature of every thermocouple fixed to a beam at I minute intervals for the
whole duration of a 90 minute test. However, it is recommended that all the measurements
are included at around the time of failure of all the criteria being considered. Before and after
this period the interval at which measured data needs to be included in the report may be
longer, e.g. 5 to 10 minutes.

A description of any significant behaviour of the test specimen.

The field of direct application of the results for the specimen being evaluated.

w) The following statemenis;

"This report details the method of construction, the test conditions and the results obtained when
the specific element of construction described herein was tested following the procedure outlined
in EN 1363-1, and where appropriate EN 1363-2. Any significant deviation with respect to size,
constructional details, Joads, stresses, edge or end conditions other than those allowed under the
field of direct application in the relevant test method is not covered by this report.”
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"Because of the nature of fire resistance testing and the consequent diificulty in quantifying the
uncertainty of measurement of fire resistance, it is not possible to provide a stated degree of
accuracy of the result”.

12.2 Short form test report

In addition to the full test report, an abbreviated version may be provided, at the specific request of
the sponsor, they shall inciude all the items listed in 12.1, however items f), g), h), i), k). ). n), q). 5).
t) and u) may be shortened.

12.3 Expression of test results in the test report

An exampie of the method of expressing the test results is given below for a loadbearing separating
element, where the integrity and insulation criteria were exceeded and the test was discontinued at

the request of the sponsor before failure of lpadbearing capacity of the test specimen:

- "Loadbearing capacity : 128 minutes no failure {the test having been discontinued at
the request of the sponsor);

- Integrity - sustained flaming : |28 minutes no failure (the test having been discontinued at
the request of the sponsor);

- Gap gauge ¢ 124 minutes;
- Cotton pad ;120 minutes;
- Insulation . O minutes.”

An exampie of the method of expressing the test results is given below for a non-loadbearing elemen
incorporating two discrete areas of different thermal insulation.

- "Integrity - sustained flaming : 66 minutes, no failure (the test having been discontinued at
the reguest of the sponsor);

- Gap gauge : 62 minutes;
- Cotton pad ;42 minutes;
- Insulation area } : 41 minutes;
- Insulation area 2 T 25 minwtes.”
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ANNEX A - INFORMATIVE

FIELD OF APPLICATION OF TEST RESULTS

A.l1 General

Most fire resisting products supplied by manufacturers are different from the specimens that were
originally tested. Products are supplied in a wide variety of sizes, shapes and materials including
finishes in order to satisfy the requirements of the market. Itis impractical to test every variation of
shape, size or material for each product. However, it is not acceptable, and it is often not permitted.
for wide-sweeping variations of products to be supplied by the manufacturer without some form of
recognised justification or approval. Therefore there needs to be a mechanism by which variations
from the tested specimen(s) can be accepted with a reasonabie degree of confidence that such
variants would perform equally well if they were subjected to the same test as the original test
spectmen.

A.2 Field of direct application

The extent to which a tested product may or may not be changed under the field of direct application
is given in rules or guidelines which limit the permitted variation away from the test specimen
without further evaluation or calculation. The field of direct application clause in each specific test
method may relate to the more common forms of construction for which experience of testing has
provided the knowledge that such variations can be safely accepted. The exient of the permitted
variations are generally conservative as they are based on the minimum level of common agreement
that can be achieved.

Such a series of rules allows building regulators and other bodies to accept the product without
themselves having to make a judgement or request a professional opinion from a recognised
authority. The variations that are permitted under direct application can be introduced automatically
to manufactured products without additional assessment.

A3 Extended application

There may be changes to the test specimen that cannot be dealt with by direct application. In addition,
the types of rules given in direct application have been developed on the basis of individual test
results and not on the concept of a series of tests on different sizes and/or variations of a product.
Direct application does not therefore cater for interpolation between results of different tests and will
be of little use in extrapolation of a variable beyond the range of that tesied.

Variations outside of the rules given in direct application and consideration of interpolation and
extrapolation from a series of tests thus fall under the scope of exiended application. This involves an
in-depth review of the particular product design and performance in tests(s) by a recognised authority
who will produce a report on the assessed variation(s). The methodology adopted in the assessment
of the fire resistance performance of the product may be based on calculation methods, judgements,
or universally accepted rules of application as appropriate to the philosophies employed for the
different elements.
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ANNEX B - INFORMATIVE
THE ROLE OF SUPPORTING CONSTRUCTIONS
B.1 General

Many elements that are tested for fire resistance are not mounted on the test furnace without being
built into some type of construction between them and the furnace test frame. This may be because of
their size, for example most penetration seals and door assemblies are not large enough to ciose off
the front or top opening of a furnace. In addition, the performance expected of an element is
significantly influenced by the structure in which it is tested. In the case of doors for example, the
performance of a door assembly mounted in a masonry or concrete wall is likely to be different
(depending on the door type) than if it were mounted in a lightweight partition built from steel studs
and boards.

There is thus a need to know the properties of these constructions in order to be able to determine the
influence that they may have upon the element being tested. These constructions are known as
supporting constructions because they support the test specimen in the test frame and are normaily
divided into two types:

B.2 Standard supporting constructions

These are defined as forms of construction used to close off the furnace and support the test specimen
being cvaluated which have a quantifiable influence on the heat transfer between the construction and
the test specimen and which provide known resistance to thermally induced distortion. Examples of
standard supporting constructions are lightweight plasterboard faced partitions, masonry walls and
concrete walls, The standard supporting coustructions are defined in 7.2.2 and there may be more
than one variety for each type of element being tested.

The standard supporting construction chosen for test will reflect the nature of the element being
tested, the expected duration of the test and the field of direct application of the test result. Thus for
example, a four hour rolling shutter door designed for use in masonry or concrete walls would not be
tested in a 30 minute lightweight plasterboard standard supporting construction because that
construction is unsuitable for supporting a rolling shutter door, it would fail soon after 30 minutes
thus being insufficient for evaluating the performance of a four hour test specimen and the field of
direct application for a test in a lightweight standard supporting construction does not automatically
cover the test specimen for use in concrete or masonry constructions.

Some specific test methods have different standard supporting constructions. This is because the
different methods evaluate the performance of the test specimen with respect to heat transfer between
the construction and the test specimen, and resistance to thermally induced distortion in different
ways.

B.3 Associated supporting constructions

These are defined as specific constructions in which the test specimen is to be installed in practice
which are used to close off the furnace, support the test specimen and provide the levels of restraint
and heat transfer which would be experienced in normal use. Examples of associated supporting
constructions are industria} pre-fabricated partitions, partitions faced with proprictary materials and
special types of masonry wall.
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The most impoertant aspect of associated supporting constructions is that they are likely to have a
much more restricted (if any) field of direct application than standard supporting constructions. This
is because the influence on the heat transfer between the construction and the test specimen and the
resistance to thermally induced distortion are not known. These are the very properties of standard
supporting constructions that allow a direct field of application for that type of supporting
construction: to be generated. It therefore folfows dhat tests in associated supporting constructions are
of more limited value than those in standard supporting constructions.
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ANNEX C - INFORMATIVE
GENERAL INFORMATION ON THERMOCOUPLES

C.1Furnace thermocouples {plate thermometers)
C.1.1 Maintenance

The plate thermometers specified in 4.5.1.1 are resistaat to damage but are subject to damage by
falling debris and deteriorate in continued use becoming slightly less sensitive with age. Before
every test they should be inspected and checked for proper operation. If there is any evidence of
damage, deterioration or improper operation they should not be used and should be replaced.

C.1.2 Peositioning

Support for the plate thermometers should not penetrate or be attached to the specimen unless the
specific requirements for the position of the measuring junction cannot otherwise be ensured. if the
support for the measuring junction has penetrated or been attached to the specimen, it should be
arranged so as to have minimal effect on the behaviour of the specimen in relation to the relevant
fatlure criteria or the supplementary information being determined.

C.2 Internal thermocouples

C.2.1 General

Where information is required about the temperatures reached by individual components or parts of a
specimen within its construction, thermocouptes should be chosen of the appropriate type and design
to suit the type of measurement to be made. :

C.2.2 Specification

Internal thermocouples for measuring cavity temperatures within test specimens or of temperatures
within materials such as concrete, steel, timber etc., should be made from double glass fibre insulated
bare wire with wires of diameter 0,5 mm and crimped or welded junctions. The wires should remain
insulated as close as possible to the junction. Any bare wires shall be kept as far apart as possible to
minimise electroiytic effects. They should be used once only.

If the internal temperatures being measured are not likely to exceed 400 °C, then copperfconstantan
measuring junctions may be used; if higher temperatures are expected, the type K {chromel/ailumel)
junctions should be used.

C.2.3 Fixing methods and positioning

Appropriate methods should be adopted for fixing the measuring junctions securely to the
components or the construction so that the thermal behaviour is not greatly disturbed.

For example, a junction can be peened to a heavy metal section by drilling a hole in the section only
slightly larger in diameter than the thermocouple junction and deep enough 10 accommodate the
junction below the surface. The junction can be inserted into the hole and burred over the edge of the
hole with a punch to retain the wires in position. Alternatively, the hot junction can be welded to the

section.

For light metal sections, the measuring junction can be placed under the head of a small bolt or rivet.
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A similar junction can be attached 10 small metal components, such as screws or wires, by wrapping
the tail around the component. In these applications the first contact between the pair of
thermocouple wires has to be close to the surface whose temperature is being measured. The thermal
contact can be improved by applying a little solder, which will remain effective even at temperatures
above its melting point.

The thermal contact can be made by inserting the junction and the insulated leads into a hole with a
suitable material of similar properties. Junctions and their leads may also be cast intoc materials such
as concrete.

The wires from the junctions shouid, where possible, be taken along an isotherm for a distance of at
least 50mm and then to the outside of the specimen in such a way that they do not experience
temperatures higher than the hot junction. There should be no joint or junction made in the wires
until they emerge from the specimen.

The thermocouple wires should be protected against the following:

a) excessive temperature rise;

b) condensation;

c) short circuiting by any aspect of the specimen construction or resulting from the heating
conditions of test.

d) damage resulting from the deformation of the specimen during the test.

C.3 Unexposed face thermocouples

C.3.1 General

Where a test specimen of a separating element is to be evaluated for its insulating properties, surface
thermocouples wili be fixed to its unexposed face in accordance with 9.1.2 and the detailed
requirements in the specific test method.

C.3.2 Positioning
C.3.2.1 Flat surfaces

Mount the measuring junction on flat surfaces so that the whole of the surface of the copper disc is in
intimate contact with the unexposed surface of the specimen. Fix the insulating pad to the surface of
the specimen cither by the use of a heat-resisting adhesive or by some mechanical means fixed
through the area outside that covering the copper disc. Ensure that no adhesive gets between the disc
and the surface of the specimen and that any mechanical device has an insignificant effcct on the
transmission of heat through the specimen to the copper disc.

On certain horizontal separating elements, especially those with visible insulation on the unexposed
surface, this may not be suitable due to the fibrous or resilient nature of the materials in such
situations. In these situations thermocouple weights should be used in such a manner that air is free
to circulate over the upper surface of the insulating pad.
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C.3.2.2 Irregular surfaces

Where unexposed face copper disc thermocouples are to be attached to an irregular surface, 2 smooth
surface of size (30 x 30)mm should be made to provide full contact. Where the surface cannot be
smoothed the thermocouple should be attached to the surface, around the edges of the disc only, by
the use of a ceramic cement.

C.3.2.3 Small features

When it is required to apply a measuring junction to a small feature, do not apply the junction to a
small feature, e.g grooves or recesses, with a diameter less than 12 mm. Where the temperature of
small features is to be measured, attach the thermocouple only where the smali feature diameter is
greater than 12 mm. If necessary, distort or cut the insulating pad but without affecting the part
immediately over the disc.

C.3.3 Fixing to specific materials
C.3.3.1 General

In all cases of adhesive bonding the adhesive should be applied in a thin film sufficient to give an
adequate bond. There should be a sufficient lapse of time between the bonding of the thermocouples
and the test for stable moisture conditions to be attained in the case of the ceramic adhesive and
evaporation of the solvent in the case of the "contact adhesive".

C.3.3.2 Steel

The insulating pad with the thermocouple fitted should be bonded to the cleaned surface of the steel
using a 'water-based ceramic cement’ produced by mixing the components to form a high temperature
resistant adhesive. The adhesive should be of such a consistency that no mechanical aid is necessary
for retention purposes during the drying process, but where difficulty in bonding is experienced,
retention by adhesive tape may be employed provided that the tape is removed sufficiently long in
advance of the test to allow complete drying of the adhesive. Care is required in the removal of the
tape to ensure that the insulating pad is not damaged. If the thermocouple pad is damaged when the
tape is removed then the thermocouple should be replaced.

C.3.3.3 Mineral wool

The thermocouples with insulating pads fitted should be arranged in such a way that if a surface wire
mesh is present it may aid retention, and in all cases the bond to the fibrous surface should be made
using a "contact adhesive". The nature of the adhesive necessitates a drying time before mating
surfaces are put together thus avoiding the need for external pressure.

C.3.3.4 Mineral fibre spray

Thermocouples should not be fitted until the mineral fibre spray has reached a stable moisture
condition. In all cases the bonding technique for steel should be used and where a surface wire mesh
1s present the thermocouples should be affixed to the insulation in such a way that the wire mesh aids
retention.

C.3.3.5 Vermiculite/cement type spray

The technique specified for mineral fibrous spray should be employed.
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C.3.3.6 Boards of fibrous or mineral aggregate composition

The bonding technique for steel should be used.

C.3.3.7 Timber

For many insulated timber constructions, the most practical way to fix thermocouples to the
construction is to staple them through the pad into the timber. Care should be taken that the staples do

not go through the disc or thermocouple wires or contact them in any way. Alternatively, a water
based ceramic cement can be used as for attaching to steel constructions above.

C.3.3.8 Surfaces with applied finishes

Where a thermocouple is to be placed on a surface with a thin surface finish, e.g paint. it is
recommended that the surface finish is removed with an abrasive before fixing the thermocouple.
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ANNEX D - INFORMATIVE

GUIDANCE ON THE BASIS FOR SELECTION OF THE TEST LOAD

D.1 General

The load applied to a test specimen during a fire test has a significant effect upon its performance as
well as being an important consideration in the further application of the test data together with its
relationship to data from other and similar tests. It is therefore the responsibility of the sponsor to
inform on the service condition and agree the test load with the laboratory.

It is important to note that whatever method has been empioyed for developing the load during the
fire test, it is desirable that it be related to the ultimate load of the test element before heating and it is
essential that the basis for its development be clearly given in the test report as well as any other
pertinent information such as material properties and stress levels which affect the significance and
application of the test result. It should be noted that the test load is not necessarily the same as that
used in practice.

D.2 Options for selecting the test load

The widest application of test data is that which relates the determination of the test load and hence
the induced stresses to the measured material properties of the actual structural members employed in
the construction of the test specimen while, at the same time, causing material stresses to be
developed in the critical areas of these members which are the maximum stresses permitted by the
ultimate limit state design procedures in nationally recognized structural codes. This provides for the
most severe application of the test load as well as providing a realistic basis for the extrapolation of
test data and its use in calculation procedures.

In relating the required test load to the characteristic properties of the materials comprising the test
specimen, the values may typically be provided by the material producer or may be obtained by
reference to literature relating to the standard properties of the materials in question (usually given in
arange). In most cases this results in a low value for the test load, since actual values are generally
higher than characteristic values. On the other hand this practice relates more closely to typical
national design procedures and the comresponding practices in regard to the specification of materialy
employed in building structures. The usefulness of the results obtained from such tests may be
enhanced if the actual material properties are, nevertheless, determined and/or the actual stresses in
the structural components of the fire test specimens are established during the fire test.

If the test load is related to a specific situation, its application to other situations is much more
limited. The test load is invariably less than that which would normally be applied and, provided the
structural members have been selected in consideration of their having to sustain normal design loads
as provided by recognized structural codes, there will be a greater margin of safety and improved fire
resistance, when compared with the performance of test specimens loaded in accordance with the
preceding paragraphs. Again, the usefulness of the test results may be improved if data can be
obtained concerning the actual physical properties of the structural materials in the structural
members and the stress levels obtaining in these members when loaded as prescribed.
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ANNEX E - INFORMATIVE

BOUNDARY AND SUPPORT CONDITIONS

The boundary conditions may provide for restraint against expansion, contraction or rotation.
Alternatively the boundary conditions may offer freedom for movement 1o occur. A test specimen
may be tested with one or other of these boundary conditions applied to all or only some of its edges.
The choice of the conditions should be made on the basis of a careful analysis of the conditions that

apply in practice.

For test specimens representative of elements with uncertain or variable boundary conditions in
service, they should be supported at the edges or at the ends in such a manner as to provide
conservative results.

If restraint is applied in the test, then the restraint conditions should be described with regard to the
free movement of the element prior to encountering resistance to expansion, contraction or rotation.
As far as possible, the external forces and moments which are transmitted to the element by restraint
during the test should be recorded.

Restraint may be applied by the use of hydraulic or other loading systems. The restraining forces
may be arranged so as to resist expansion and/or rotation. In such cases the values of these restraining
forces are useful information and should be measured at intervals throughout the test.

The requirements appropriate to each type of specimen are given in the specific test methods,
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ANNEX F - INFORMATIVE

GUIDANCE ON CONDITIONING

F.1 General

The condition of the test specimen should, at the time of test be similar with respect to its strength
and moisture content as the element would be in normal service. This condition is considered as that
which would be established at equilibrium resulting from storage in an ambient atmosphere of 50%
relative humidity at 23°C.

The moisture content of any hygroscopic materials used in a construction has an influence when the
specimen is exposed to fire conditions. High moisture contents can lead to the devetopment of steam
pockets which may cause defamination of board materials and spalling of concrete as well as
producing unnaturally high moisture gradients, and hence distortions, in materials such as timber.
Similarly, specimens with unrepresentatively low moisture contents can be affected by abnormal heat
flow effects and in the case of jointed constructions there would be smaller shrinkage gaps than
would be expected at higher moisture contents.

Under normal use conditions it would be anticipated that the moisture contents by mass of the
common materials would be as below and it is recommended that these moisture levels with respect
to dry weight as given in F.2 should exist in specimens being evaluated for internal use.

Timber:  all internal joinery applications 9% to 12%

structural loadbearing and non-loadbearing timber 9% to 12%
where the timber will be exposed or partially
exposed to a heated or unheated internal environment

All other applications, including structural loadbearing 14% 10 18%
and non-loadbearing timber where the timber will be
insulated from the ambient internal conditions of the

building
Concrete and masotry 19% to 5%
Gypsum based piasters Upto 2%

Whilst these recommendations apply to the materials in the construction of the test specimen, the
condition of the materials used in the construction of any associated construction or furnace closure
may also influence the fire behaviour and hence some control should be exercised with respect to

these components.
F.2 Guidance on procedures for conditioning

Any element will if stored under constant temperature and moisture conditions eventually come to an
equitibrium. So if stored in 50% relative humidity the moisture content in the pore system will
cotrespond to that level of moisture content. As an example 50% relative humidity for concrete
corresponds to a moisture content of 1% to 3% and for wood of about 10%. A moisture content of
5% in concrete corresponds to a relative humidity of 100%.
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The water content can be measured by drying and weighing of small pieces of the material. The
refative humidity of a specimen can be measured easily in small holes in a test specimen (concrete,
wood etc) or by gathering pieces of the material in air tight plastic bags Mecasurements of relative
humidity can then be made when the air in the hole or in the bag, respectively, has reached an
equilibrium with the material, typically within an hour.

In many cases it is easier and more appropriate to determine the equilibrium moisture content by
performing weighing operations on specially manufactured test pieces. These should be constructed
50 as to represent the loss of water vapour from the test specimen by having similar thicknesses and
exposed faces. The test pieces should be conditioned to equilibrium as defined above.

Accelerated conditioning is permitted provided that the method does not alter the properties of
component materials.

High temperature conditioning is permitted provided that the temperature is below critical
temperatures for any of the materials in the test specimen.

An aiternative to conditioning the complete test specimen is to assemble it from components
previously conditioned in accordance with the requirements given above, provided that the assembly
does not involve the use of hygroscopic materials.

The test methods for specific clements may contain additional or alternative guidance for obtaining
moisture equilibrium.

F.3 Guidance on measurement techniques
F.3.1 Direct reading moisture meter

Direct reading moisture meters are a convenient method of determining the moisture content of
finished specimens. The use of such meters is, however, subject to limitations in usc. When meters
are used for determining the moisture content of reinforced concrete, the steel reinforcement can
casily cause errors in measurement due to the conductivity of the steel.

Similarlyv, composite timber materials such as plywood and glue laminated constructions will cause
errors duc to the conductivity of the glue lines. In these cases, insulated pin electrode meters should
be used. Whilst moisture meters are available for several materials they may not always determine
the moisture content with sufficient accuracy. The use of meters should therefore be limited to those
that have demonstrated a satisfactory correlation with oven drying techniques and even the use of
these should be limited to homogeneous materials without composite construction. Where moisture
meters are thought to be unsuitable, use should be made of oven drying techniques.

F.3.2 Oven drying techniques

When using oven drying techniques the mean moisture content should be determined. In thick
samples this will involve the removal of 4 core sample which exterds from the surface to a point at
mid-thickness. This sample should be weighed, and then dried in an oven operating at a temperature
of (105 = 5) °C (except for gypsum based products which should be dried at a temperature of

(50 = 5) °C until an equilibrium mass defined as when two successive weighings at 24 hour intervals
differ by less than 0,1% is reached. From the difference between two masses the moisture content
can be calculated. Care should be taken that in the exiraction of the core sample, the extraction
process does not atter the moisture content of the core sampie.
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ANNEX G - INFORMATIVE

GUHANCE ON DEFLECTION MEASUREMENTS OF VERTICAL
SEPARATING ELEMENTS USING A FIXED DATUM

G.1 General

It is a requirement of 10.4.4.3 that horizontal defiection of test spectmens is measured in order to
present a history of the movement of the test specimen. This annex details a method for the
measurement of horizontal deflection of vertical separating elements where deflection is not a failure
criteria. This method does not prescribe the time interval between measurement or the locations at
which measurements should be made. Details of these are given in the specific test methods.

G.2 Apparatus

The laboratory needs to provide a fixed datum positioned horizontally across the test specimen at the
height at which the measurement is to be made. The datum may be a rigid bar, usually steel, or a
wire under spring tension, (usualiy steel). The datum should be positioned some distance from the
unexposed face of the test specimen to ensure that deflection away from the furnace by the test
specimen does not result in it coming into contact with the datum. A distance of 150 mm is normally
sufficient to ensure adequate clearance. The datum should also be such that it does not itself deform
towards or away {rom the furnace due to heat emitted from the specimen.

The laboratory needs to provide a measuring device to determine the distance between the datum and
the test specimen. A steel rule is usually sufficiently accurate for this.

(.3 Procedure

Before commencing test the datum(s) should be fixed across the front of the test specimen at the
height at which measurement is required. The specimen should be marked, e.g with a series of letters
A, B, C, etc at the positions of measurement. In order 10 measure the values the operator measures
the distance between the datum and the specimen and records these as the time zero values. A table
is a useful way of recording such data. Care should be taken not to damage the specimen during
these measurements.

After commencement of the test, further readings should be made at suitable intervals in order to be

able to provide a history of movement of the specimen. Care should be taken that the operator is not
subjected to excessive heat due to close proximity to the test specimen. There are no fixed rules for

these intervals bul some suggestions are included below.

30 minute test - Every 10 minutes up to 20 minutes. Every 5 minutes thereafter
60 minute test - Every 10 minutes up to 50 minutes. Every 5 minutes thereafter
90 minute test - Every 20 minutes up to 80 minutes. Every 5 minutes thereafter
120 minute test - Every 20 minutes until 100 minutes. Every 10 minutes thereafter
180 minute test - Every 30 minutes until 150 minutes. Every 10 minutes thereafter
240 minute test - Every 30 minutes until 210 minutes. Every 10 minutes thereafter
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It may be advisable 10 reduce the time interval between measurements where it is observed that a
specimen is failing before its anticipated failure time.

G.4 Reporting

Once all the measured values have been collected they need processing before they can be put into
the report. It is important that the tilne zero measurements are subtracted from all other values to
give the net movement. This may result in negative values - deflection away from the furnace - being
produced. The values should be incorporated into the report in the form of a table or may be depicted

graphically.
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Dimensions in mm
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1 Sheathed thermocouple with insulated hot junction
2 Spot welded or screwed steel strip

3 Hot junction of thermocouple

4 [nsulation material

3 Nickel alloy strip (0,7 £ 0,1) mm thick

6 Face A’

Figure 1 - Design of plate thermometer
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Dimensions in mm
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1 Example of cuts to allow pad to be positioned over copper disc
Example of location of adhesive between thermocouple and test specimen
3 Copper disc and insulating pad bonded to surface of specimen

Note: There shall be no adhesive between the copper disc and the surface of the test specimen or between the copper disc and the
insulating pad.

Figure 2 - Example of surface thermocouple junction and insulating pad

39



CTB EN 1363-1-2009

Dimensions in mm
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1 Twinbore ceramic carrier
2 0,5 mm thick copper disc
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Figure 3 - Roving thermocouple assembly
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Stainless steel tube (inside diameter (7,5 = 2,3)mm )
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Tube sensor

Stainless steel pipe
Welded end

1,2 mm diameter holes

Figure 4 - Pressure sensors

CTBb EN 1363-1-2009

Dimensions in mm
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Dimensions in mm
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Cotton pad (100 x 100} mm, mass (3,5 £ 0,5)g
Surface of test specimen
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Figure 5 - Frame for supporting the cotton pad
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Dimensions in mm
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Figure 6 - Example of gap gauges
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Temperature (°C)
Time (minutes)

T

1300

1200

i100

1000

200

aso

700

600

500

400

300

200

100

0

¢ 3¢ &0 60 120 150 1BO 210 240 270 300 330 360

t

Ti Furnace Time Furnace
(mi:::eq) temperature (°C) (minutes) temperature (°C)
0 20 920 1006
5 576 120 1049
10 678 150 1082
15 738 180 1110
20 781 210 1133
30 842 240 1153
45 902 300 1186
60 945 360 1214
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Figure 7 - Standard temperature/time curve
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Dimensions in mm
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Figure 8 - Ambient temperature measuring device
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