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1 OBLLUME NONOXXEHUSA
1.1 ObnacTb NnpMMeHeHun

HacToal uit ctTaHgapT ycTaHaBnMBaeT MeToA UCTbITaHWUIA Mo onpeeneHnio CTOMKOCTU Kabenein nnm npoBoaoB, NMPOrnoXeHHbLIX B
MyyKax, K pacrnpoCTPaHEHWIO FOPEHNs HE3aBUCUMO OT UX HasHa4yeHus, Hanpumep, cunosble kabenmm nnm kabenu cBaAsm (B T. Y.
kaberu Ans nepegayvn UHAOPMaLMK 1 onTMdeckie Kabenm) n T a.

YCTaHOBNEHDI TN  Kateropumm ncnbITaHUi, KOTOpble OTNM4akrTCA NPOAOJPKUTESIbHOCTBIO  UCMbITaHNA U ob6bemMom
HeMeTannn4eckoro matepmana B o6pa3u,e (Ta6ru/|ua 1), OHV OQHO3Ha4YHO He CBA3aHbl C KOHKPETHbIMN YPOBHAMMN obecneveHns
6e3onacHoc npun peanbHbIX cnocobax npoKnagku kabenen. KaTeroleﬂ A umeeT aBa KogoBbIXx 0603HavYeHuss Anst cnocoboe
KpenneHuA.

1.2 HopmaTUBHbIE CCbINKU
B HacTosilem cTaHaapTe MCMomnb30BaHbl CCbIIKM HA cregyoLl ne cTaHgapTbl:

FOCT P M3K 332—1—96 WcnbitaHus kabeneil Ha HepacnpocTpaHeHue ropeHusi. McnbitaHue OfMHOYHOrO BepTUKanbHO
pPacnosoKEeHHOro M30NMMPOBAHHOIO NPOBOAA UK Kabens

FOCT P M3K 332—2—96 WcnbitaHna kabenei Ha HepacnpocTpaHeHWe ropeHus. McnbitTaHne OAMHOYHOro BEPTUKArbHO
pacnonoXXeHHOro N3onMpoBaHHOro nposoda wnn Kabens HeGonbLWOoro AnameTpa ¢ MegHbIMU Xunamm

FOCT 12175—90 O6Line meToabl UCMbITAHUA MaTtepuanoB Ans U30oNSuMM 1 obonodek anekTpudeckux kabenein. Metonbl
onpegeneHns NNOTHOCTU. VIcnbiTaHUst HA BOOOMNOI IO, EHNE U yCaaKy

2 OBLWME TPEEOBAHUA K NPOBEOEHWIO UCTILITAHUN
2.1 Tpeb6oBaHUA K OGpa3Ly U KaTeropuu UCMbITAaHUN

ObpaseL, 4omMKEH COCTOATL M3 HECKONbKUX OTpe3KoB kabens wunm nposoga (B AanbHehwem — kabens) 4nnHon He meHee 3,5
M Kaxk[blii, OTOBPaHHLIX OT OAHON CTPOUTENbHOWN ANMHBI.

OO6Lwee 4Mcrno OTPesKoB kabens B obpasue [OSKHO OblTb TakuM, YTOObI OO UA HOMWHAmMBLHLIA 0OBLEM HEMEeTannMYecKoro
MaTepuana B 1 m obpasua cocTaBnsn Anst KaTeropui:

A-7n;

B-35n;

C-1,5n.

2.2 TpeboBaHUA K UCNbITaTeNbHON YCTaHOBKEe
2.2.1 Kamepa n nogaya Bosayxa

WcnbitaTenbHas ycTaHOBKa (PUCYHOK 1) npeacTaBnsieT coboi BepTUKamnbHYO McCnbiTaTenbHyo kamepy wupuHoin (1000+£100)
MM, riy6uHoi (2000£100) mm 1 BbicoTon (4000+100) MM; non kKamepbl AOMKEH ObiTb NPUIOAHST HaA YPOBHEM 3eMin. CTbikn
CTEHOK KamMepbl JOSTKHbI ObITb BO34YXOHENPOHMLaeMbiMKU. Bo3ayx gorpkeH cBOGOAHO NOCTynaTts Yepes OTBepcTMe pasMepamm
(800£20) x (400+ 10) MM, HaxopsiLLeecs B Nory kamepbl Ha paccTosHuM (1501 10) MM OT ee nepegHen CTEHKN.

OObeMHbIN pacxog BO34yLWHOro notoka AgosmkeH ObiTe NpegBapuTenbsHO oTperynMpoBaH oo 3Hadvenust (5000+500) n/muH npn
Temnepatype (201x10) °C un m3MepsATbCA Ha BXOAE WM BbIXOAE KaMepbl. JTM XapaKTepuUCTUKU AOSMKHbI MOCTOAHHO
KOHTPONMMPOBATLCS! BO BPEMSI UCMbITAHUS.



BbixogHoe oteepctne pasmepamu (300£30) x(1000+£100) MM OOMKHO OblTb B 3agHER 4acTu Bepxa UCMbITaTeNbHOM Kamepsb!.
3apHsAsa 1 OoKoBasi CTEHKU Kamepbl LOMKHbI MMETb TEPMOU30NSALMIO, 0DecnevmBaroLLyto KoadumMuUmeHT Tenronepeaaym oKorno

0,7 BT/(M2 - K). Hanpumep, onst ctansHOro nucta tonwuHon 1,5—2,0 MM LOCTAaTOMHO MOKPbITUE CroeM acbecToBOW BaThl
TonwuHom 65 MM (pucyHok 1a). PacctosiHve mMexay necTHUUein v 3agHen cTeHkoin kamepbl — (150£10) MM, @ OT HWKHeN
nepeknaguHel nectHuusl Ao nona — (400+5) mm. PacctosiHne oT camol HWKHel Toukm obpasua 4o norna Kamepbl JOMKHO
6biTb okono 100 mm (pucyHok 3).

2.2.2 Tunbl NnecTHUy,

VcnonbaytoT ABa TMNa NEeCTHUL: CTaHAapTHYto WwupuHoi 500 MM 1 wmnpokyto winpnHoit 800 MM. KoHkpeTHOe onuncaHue TMMnoB
NecTHUL, U cnocoObl KpenneHust npuseneHbl B pasgenax 3—>5 (CM. pucyHkn 2, 2a, 3, 3a-r).

2.2.3 ObIMOOYMCTUTENBHOE YCTPONCTBO

|_|pl/l Heobxo4MMocT! Ncnonb3yrT yCTpOI\/'ICTBO ansa c6opa N OYMCTKM [bIMa, BbIXOLSLLEro u3 ucnblTaTesribHON Kamepbl.
yCTpOVICTBO, obecneumnBatoLl ee c6op AbiMa, BbIXoAAW ero U3 Kamepbl, He OOJMKHO BIIMATL Ha CKOPOCTbL MOTOKa BO3AYyXa,
npoxoasdLiero 4epes ncnbitateribHyt0 KamMmepy.

2.3 OnpepgerneHune 4Yucna oTpe3KoB
Ans pacdeTa Tpebyemoro yncna oTpe3koB kabensi onpefensitoT o6beM HemeTanMYeckoro Matepuarna B 1 M O4HOro oTpeska.

O6pasel, kabernsa anvMHon He meHee 0,3 M BbIPE3alOT TaK, YTOObI NOBEPXHOCTU cpe3a Obinv NepneHanKYnsapHbl K ocu kabens,
Y70 0BECneYMBaET TOYHOE U3MEPEHNE Ero AJMHbI.

Obpasel, pasdupaloT U Kaxablh HemeTtannudecknin matepuan BasewmsatoT ( Ci ). Hemertannuyeckne matepuanbl, macca
KOTOpbIX COCTaBrnseT MeHee 5 % oT obL el Macchbl HeMeTanIM4eckux MaTepmanos, AonyckaeTcsl He yuYnTbiBaTb.

Ecnm dneKkTponpoBoAasLlne 3KpaHbl HeENb3Aa CHATb C U3OMALUMOHHOIO Matepuana, 3™ KOMMNOHEHTbl NPpUHMMAloT 3a OAHO uenoe
npn namepeHnn nx Maccbl u onpegeneHmm nyioTHOCTU.

MnoTHOCTb Kaaoro HeMeTarnMyeckoro Matepuana (BKmo4das MopucTble MaTtepuarbl) OnpeaenstoT COOTBETCTBYHOLL UM
mMeTogomM, Hanpumep no pasgeny 8 FOCT 12175, anst NOnMyYeHUs 3HAYEHUA C TOYHOCTLIO 4,0 BTOPOro AECATUYHOrO 3Haka. [Ans
NIEHTOYHbLIX N BONOKHUCTLIX MaTepmnanoB 3Ha4eHne NnoTHOCTU NPUHMMAKOT paBHbIM 1.

O6bem Vi (n/Mm gnvHbl kabens) kaxgoro HemeTannmyeckoro matepuana Ci onpegenstoT no dopmyne

M
-l;.ri =1
Byl 1)

roe Mi — macca matepuana Ci, Kr;
Pi — nnoTtHocTs Martepuana Ci, Kr//J,M3;
| — nnuHa obpasua kabens, m.

06w wmin 06bem V HemeTannM4eckux MatepuanoB, cogepxalyuxca B 1 M kabens, paBeH cymMmme oTzenbHbiX 06bemoB V4, Vo n
T. 0.

Brmkaiwee Lenoe 4mcro (0,5 1 Bbile okpyrnsoT 4o 1) oTpeskor, dopMupytoLnx obpasel, nofyyaroT geneHeM obbeMa Ha
MeTp kabens, ykasaHHoro B 2.1 A4 KOHKPETHOIM KaTteropum ncnbltaHui, Ha obuw,nin obbem V.

2.4 KpenneHue o6pasua
CrnocoBbl KperneHus npegBeapuTeribHO onpenerneHHoro Ymcna oTpeskos, qopMuUpyloLw X obpasel, NpueeneHsl B pazgenax 3-5

Ona kateropum ucnbiTaHUA A NPUMEHSIOT ABa crnocoba KpenneHus (C konoBbiM 0b6o3HadveHvem F/R u F), ons kareropui
ncnbitaHuii B u C — Tonbko ofmH cnocob (¢ kKopoBbiM 0603HayveHnem F).

Ona vopeHMdwmKaumm MOXXHO Ucnonb3oBaThb criegytolne o6o3HaveHust.
— Kkateropus A: konoBoe obo3HadeHne F/IR — 332—3A F/R;

kopoBoe obosHaueHne F — 332—3A F,

— kateropus B, kogoBoe obo3HaveHne F — 332—3B F;

— kateropusi C, kogoBoe obo3Ha4veHne F — 332—3C F;

2 5 UcToYHUMK BocnnamMeHeHuUs



MCTOUHMKOM BOCMNMaMeEHEHUs SBMAOTCA OfHa MM ABeE NMPOMnaHOoBble ra3oBble roperniky NMeHTOYHOro TMna ¢ UHAMBUAYaNbHLIMN
pacxogomepamn n cmecutensamu BeHTypu. Pabouasi 4acTe ropenku B BuAe MNSOCKOW METannMy4ecKon MracTUHbL O7MHON
(34115) mm n winpuHoii (3015) Mm nmeeT 242 otBepcTUst AnameTtpom (1,32+0,03) MM, pacnonoXeHHbIX Ha pacCTosiHM 3,2 MM
Apyr oT gpyra cTtyneH4yato Tpems psgamu no 81, 80 n 81 otBepctvin B Kaxaom, nNpu 3aTom obpasyeTcsl nNpsamMoyrofbHWK C
HOMUHanNbHLIMKM pasMepamu (25715) x (4,5+0,5) MM, kak nokasaHo Ha pucyHke 4. MNockonbKy OTBEpCTUA B MylacTMHe MOryT
BbicBeprmBatbcs 6e3 npuUMeHeHUs crneunanbHoOro WHCTPYMEHTa, AONycKalTcs HeGomnbline OTKIOHEHUS OT yKa3aHHOro
MEXLEHTPOBOrO paccTosiHAsl. Kpome Toro, Ha Kaxgoi CTOPOHE MNnacTMHbl MOryT ObiTe BbiCBEPSieHbl HebonbLine
BCMOMOrarenbHble OTBEPCTUS, obecrneumnBaioLL e noaaepkaHme 3aXckeHHOro nnameHm.

Kaxgas ropenka OomkHa 6biTb cHaBxeHa YCTPOMCTBOM, KOHTPONMMPYIOLLMM CKOPOCTM Mogadyu fponaHa U Bosayxa. Ha
pUCYHKe 5 nokasaH npumep cucteMbl KOHTporns KanmGposka MponaHoBOro potameTpa AOMMKHa NPOBOAMTLCA MOCHe MOHTaXa
Mpu1 NoMoLL K pacxoaomMepa Ans Toro, 4Tobbl Tpy6GonpoBog U cMecutens BeHTypu He HapyLlanu KanuopoBky.

Mpy uv3MeHeHWM TemnepaTypbl WM [OaBNEHUs MO CpPaBHEHUIO C YCTAHOBMEHHbIMW ANs MPOMaHOBOro poTameTpa npu
HeobXo4MMOCTN JOIPKHbI BHOCWTLCS NMOMNpPaBKu.

Mpn paHHOM McnblTaHWM ToYka pocbl JormkHa ObiTe He Bbilwe 0 °C, oGbeMHbI pacxod Ha BXode AOIMKeH Obitb (76,714,7) n/
MWH, CKOPOCTb

noToka nponaxa fospkHa obite (13,310,5) n/muH npu gaesnexdnn 1 atm. n Temnepatype 20 °C ons obecneveHnst UHTEHCUBHOCTH
TennosbigeneHus (73,7+1,68) - 108 Oox/y nrm (20,5£0,5) kBT pgns Kaxxgom ropernku.

MpvMevaHne — Mo BeNMYMHE MHTEHCUMBHOCTU TEMNOBLIAENEeHNs onpeaerneHa CKopocTb NOToKa nponaHa.
2.6 PacnonoxeHue UCTOYHMKA BOCnnaMeHeHuUs

Mpn ucnbiTaHUM ropenka [ofPkHa OblTb ycTaHoBMNEHa Ha paccTosiHM (75+5) MM OT nepefdHein noBepxHocTM obpasua un Ha
BbicoTe (600+5) MM Hag NosloM UCMbITaTENbHON KaMmepbl. To4ka NPUMOXKEHUS MNaMeHU LoMKHa HaxogouTbca Mexay LBYMS
nepeknaguHaMu necTHUUbl Ha pacctosiHm (50015) MM OT HUXKHEro KoHUa obpa3ua (PUCYHOK 3).

[onyckaeTcs NPOBOAUTL PErynMpoBKYy NoToka BO3AyXa U rasa 4o UCMbiTaHus 6e3 yCTaHOBMNEHHOW roperku.

Ecrn Ncnonb3ywT ABe Topesikn oAgHOBpeMEeHHO ONnA WUCNbITaHMA MO KaTeropun A (C KogoBbIM 0B0O3Ha4YeHNeEM F) c
npUMeHeHUEM LLIMPOKON NecTHULbI (paa,qen 3), OHW AOMKHbI ObITb pacnonoXeHbl Tak, Kak NOKa3aHO Ha PUCYHKe 4a.

2.7 NpoBegeHue ucnbiTaHNA
2.7.1 YcnoBusa ucnbitaHna

McnbiTaHne NpoBOAAT NPV CKOPOCTM BETPa, U3MEPEHHOW aHEMOMETPOM, YCTAHOBMEHHbIM Ha WUCMbITAaTenbHOW Kamepe, He
Oonee 8 mM/c 1 Npu TemnepaType BHYTPU Kamepbl He Hke 5 nnn He Bbiwe 40 °C. MamepeHne npoBoasT Ha pacCTOsIHUM OKOIIO
1,5 M Hag ypoBHem nona, 50 MM oT BokoBoIn CTeHkM M 1 M OT ABepU. [Bepb kKaMepbl B TeYeHNe BCEro WUCMbITaHUs OoIkKHa
ObITb 3aKpbiTa.

Kabenu nnmn otpesku, obpasyioline obpasel, A0MmMKHbI ObiTh BblAepKaHb! Nepes HavariomMm UCnbiTaHust Npy Temnepatype (2315)
°C He meHee 16 4. UcnbiTaTenbHas kamepa [ormkHa ObiTb CyXOW.

2.7.2 BpeMsi BO3OeincTBUA NnameHu

Cwm. paspgenbl 3, 4 n 5.

2.8 OueHKa pe3ynbTaToB M NpoBeAeHWe NOBTOPHOIro UCMbITaHUA
2.8.1 OueHka pe3ynbTaToB

Mocne npekpaleHns ropeHuss obpasel TilaTenbHO NpPoTMpalT. Ecrm ropeHne npogorvkaeTtcs 6onee 1 4 nocre yganeHus
NCTOMHMKA BOCMNameHeHus, kaberm creqyeT noTyLuTb.

Ha npotepTom obBpasue gonyckaeTcs Hanmyue Caxu, eciiv ero NoBepxXHOCTb He rnoBpexaeHa. [onyckaetca pasmsrdeHve unm
Aedopmalus HemMeTannMy4eckoro martepuana obpasua. [nuMHy NOBpeXaeHHOW YacTu U3MEPSIoT C TOYHOCThIO [0 MEePBOro
AECATUYHOrO 3HaKa OT HUXKHEro Kpas roperku 40 KOoHUa 0BYrNeHHOM YacTv, KOTOpbI OnpenenstoT CrneaytoLw M o6pasom.

Ha noBepxHocTb kKabens HaxumaroT ocTpbiM MpefMeToM, Hanpumep nessueMm Hoxa. MecTo, roe duKcupyeTcs M3MeHeHve
YNpyroit NoBepxHOCTV obpasilia Ha XPYnKyto (KpoLLaLlytocs), CHMTAOT KOHLIOM OBYrneHHOM YacTw.

[nvHa obyrneHHoN Yacm obpasua, N3MepeHHast OT HUXKHErO Kpasi ropenku ¢ 060MX CTOPOH NeCTHULbI, AOmkHa OblTb He bonee
2,5 M.

2.8.2 MNpoBegeHne NOBTOPHOro UCMbITaHMA



B cnyyae BO3HMKHOBEHMS pas3HOrnacui nNo oueHke pesynbTaToB NPOBOASAT ABa OOMNOMHUTEMbHBIX UCMbITAHUS B COOTBETCTBUM C
2.7. Ecnm 06a ucnbitaHus yooBneTBopstoT TpedosBaHusaM 2.8.1, pesynbTaTtel UCNbITAHUS CHUTAT NOSNIOKUTENBHBLIMU.

2.9 OnpegeneHue kucnopogHoro nHaekca (KW)

Ecrnu tpebyetcs onpenemmts KU Bcex HemeTannMueckux martepuarnos, WCMOmnb3yT MeTod, NpUBEAEHHbIN B NPUNOXKeEHUU A.
KomnoHeHTbl, cocTaBrsowne meHee 5 % Macchbl HEeMEeTanIM4YecKux MmaTepuaroB, HE YYUTLIBAKOT.

3HayeHne KW, onpegeneHHoe AN OaHHOW KOHCTPYKUMW, WCMOSb3YIOT Kak OCHOBY TMpW KOHTpOSie KadvectBa moGoi
nocneqnytoL e npoayKuun, 4tobbl rapaHTMpPoBaTh ee COOTBETCTBUE AAaHHOMY WUCTIbITAHMIO.

CnenyeT yuntbiBaTb OTCYTCTBME OOHO3HAYHON CBSA3M BenmuuHbl KW Matepuanoe ¢ pacnpocTpaHeHnem OrHs no kaberso.
2.10 Bbi6op kabens ansa ucnbitTaHUn

Bbl60p cevyeHunsa TOKOI'IpOBOJJ,FILIJ,eI‘/'I Xunbl ona UCNbITAHWUIA npoBOAOAT NO COrnacoBaHUO Mexay n0Tpe6|/|TeneM n n3rotoBuTenem
C Y4YeTOM Criefy oL nx TpeboBaHUN.

OFpaHI/ILIeHHaﬂ eMKOCTb NeCTHUL Tpe6yeT Bbl60pa TaKoro cevyeHusa TOKoNpoBOOALLUX XU kabenen, KOTOpoe obecneunBaeT
HeobOXxo4UMbIN OObEM HeMeTanMYecKoro MaTtepuana npu OgaHHOM MeToae KpenreHuda. Kpome TOro, Henb3Aa AonycKkaTb
ncnblTaHne o6pasu,a, COCTOSsALL ero n3 o AnHOYHOro oTpeska.

2.10.1 Kateropua A, kogosoe obosHadyeHune F/R [Onsi kabenei ¢ TOKONpOBOASALL UMY XuUnammn ceveHnem bonee 35 MMm2 BbIOOpP
kabens pgomkeH obecneunmBaTb Ha KaXOOW CTOPOHE JeCTHMUBI Takoe 4YMCIo OTPe3KoB, KoTopoe Heobxogumo Ans
hOpMUpOBaHUS OAHOrO criosi WwupuHoit 300 MM Ha KaXXaol CTOpoHe C 3a30poM Mexay kabernsiMmu, paBHbIM MOMOBUHE
AnameTpa kabens, Ho He Bonee 20 MMm.

2.10.2 Kateropus A, kogosoe o6osHa4veHne F [ns kabenei ¢ TOKONPOBOASLL MMM XUNamMu cevyeHnem Gonee 35 MM2 BbIGOp
kabens oomkeH 06ecneynTs Ha OfHOWM CTOPOHE NECTHULbI TaKoe YUCIIO OTPE3KOB, KOTOpoe Heobxoaumo Ans opMUpPOBaHUS
ofHoro cnost

WunpuHom 600 MM c 3a3opoM Mexay kabensamu, paBHLIM NornoBuHe gnameTpa kabensi, Ho He Gonee 20 M.

2.10.3 Kateropus B, kogoBoe o6o3HauveHne F [ns kabenei ¢ TOKONPOBOASLL MMM XUNamu cevyeHneMm Gonee 35 MM BbIGOp
kabens normkeH obGecnednTs Ha OfIHOM CTOPOHE MECTHULbI Takoe YMCIIO OTPE3KOB, KOTOpoe Heobxoammo anst dopMupoBaHus
oaHoro cnost WwupnHon 300 MM C 3a30poM MeEXZY KabensmMu, paBHbIM NOMNOBUHE AnameTpa kabens, HO He 6onee 20 M.

2.10.4 Kateropua C, kogoBoe obosHavyeHne F Bbibop ceueHus xun kabena gorpkeH obecneumBaTh pasMelleHve obpasua,
COCTOSALLLEMO HE MEeHee YeM M3 [,BYX 3aKpenneHHbIX Ha NecTHULE OTPE3KOB.

[ns kabeneil ¢ TOKOMPOBOASLLUMMU XWUMAaMU ceuyeHnem Gonee 35 MM2 BbIGOp Kabersi [OSPKEH 0BECneunTs Ha MnepeaHeil
CTOpPOHE MEeCTHUUbI TaKOe YUCIO OTPE3KOB, KOTOpoe Heobxoaumo ans opMUpoBaHMs O4HOrO cros wwupuHoin 300 mm c
3a30pOM Mexay kabensimu, paBHbIM NOSIOBMHE AuameTpa kabens, Ho He bonee 20 MM.

2.10.5 Ona kateropuin A, B u C ¢ kogoBbiM o6o3HavyeHneMm F npu ceuveHun xun kabena go 35 MM2 BKIIOY. Kakue-nmbo
TpeboBaHMs MO BLIGOPY CeyeHUst TOKOMPOBOASILLEA >KWMbl He YycCTaHaBnMBaloTCcs. YKasaHHble TpeboBaHuWA He
pacnpocTpaHstoTcA Takke Ha kabenu cBsiau, kabenu aAna nepegadun nHopMaummn u ontuydeckune kabenu.

CBofHble AaHHbIe No BbIOOPY kabernew npveeaeHsbl B Tabnvue 2.

3 KPEMMNEHUE OBPA3LOB U BPEMSi BO3AEUCTBUA MNMAMEHU ANA UCMNbITAHUA KATETOPUM A, KOOOBOE
OBO3HAYEHUE F/R UNA F

3.1 Bbibop o6pa3uoB

Uncno otpeskoB kabens B 0b6pasue A0MKHO ObiTb TakMM, Y4ToObl HOMUHAMNbHBIA OO U 06beM HEMETANMMYECKUX MaTepuaros
B 1 M 06pa3ua, paccynTaHHbIn B COOTBETCTBUAM C 2.3, cocTaBnan 7 1. YCNoBUst UCNbITaHUSI NpuBedeHbl B Tabnuue 1. CeveHne
TOKOMPOBOASILLL MX KK Kabens AomkHO ObiTb BblibpaHo B cootBeTcTBUMM ¢ 2.10 1 Tabnuuen 2.

3.2 KpenneHune oTpe3KoB

Ona kabenein c TOKONpPOBOASLL UMUK Xunamu cedeHnem Gornee 35 MM2 KaXkablil oTpe3ok kabens NpuKpennsiloT oTaernbHO K
KaXkaol nepeknaanHe necTHULbI NPy NOMOLL, U NPOBOSOKK (CTarnbHON nnn MmegHoin) auameTtpoM 0,5—1,0mMm.

Ona kabeneit ¢ TOKOMPOBOASLLUMMU XuUnammn cedeHvem no 35 Mm2
pacnornaratoT O4HUM CIIOEM.

BKIMKOY. UCMOSIb3YHT TOT Xe cnocob, ecnu OTpe3Kn

Ecrm ana dopmupoBaHus obpasta TpebyeTcsl HECKOMbKO CIoeB, OTPEe3KW CKPEnnsoT B OTAembHble My4Yky LMPUHON B NSTh
OTPE3KOB MPX MOMOLLM MPOBOSIOKK, KaxKAbl My4oK KpensAT K COceqHeMy 3a KpalHuin B Ny4yke OTpe3oK. PekoMeHayeTcs



cocefHue Myykn CKpennaTe Mexay cobor u Kpenutb K Kaxaon nepeknagmHe (pUcyHok 3r).

3.3 PacnonoxeHue o6pa3uoB

3.3.1 Kabenu ¢ TokonpoBOAALL MMM XUammn cedeHrem ao 35 MM2

Ona Taknx kabenemn npUMeEHsItOT ToNbKO cnocob KpenneHus ¢ kogoebiM o6o3HadveHnem F. OTpeskn kabens 3akpennstoT 6e3
3a30pa Ha nepeaHei CTOpoHe cTaHLapPTHOW NECTHULL!I OAHUM UMM HECKOMbLKUMK CriosiMy Npu LWIMpuHe obpasua He G6onee 300
MM. pu aToM paccTosHMe oT kpas obpasua A0 BHYTPEHHEN CTOPOHbI CTOMKN NECTHULUbI JOIPKHO BbiTb He MeHee 50 MMm.

3.3.2 Kabenu ¢ npoBogsLyuMmu xunamm cedeHnem conee 35 MM
[ns Taknx kabenen npMMeHsItoT aBa cnocoba kpenneHus (Tabnmua 1)
3.3.2.1 Kodoeoe obo3sHaveHue F/R

OTpeskn kabens 3akpennstT Ha rnepegHel CTOPOHe CTaH4apTHOW NEeCTHWUbI OgHUM crioem wupuHoin 300 MM ¢ 3a30poM
Mexay kabensiMy, paBHbIM NOMOBUHE guameTpa kabernsi, HO He Gonee 20 MMm. OCTaBLUMECH OTPE3KMU 3aKPEnmsitoT Ha 3agHewn
CTOpPOHE NEeCTHUUBl, HauyMHas OT LeHTpa (PUCYHOK 3B), 40 MakcumarnbHon WwupuHbl 300 MM. pn 3ToM paccTosiHue OT Kpas
obpasua 0o BHYTPeHHe CTOPOHbI CTOMKW NECTHULLI JOIMKHO ObiTb HEe MeHee 50 MMm.

3 3.2.2 Kodoeoe o0bo3HaveHue F

OTpeskn kabenst 3akpennaT Ha NepeLHen CTOPOHe NeCTHULLI OA4HUM CIOEM C 3a30poM Mexay kabensmu, paBHbIM NOMOBUHE
AnameTtpa kabensl, Ho He bonee 20 MM. JlecTHMLa MoXeT BblTb CTaHOAPTHOW MMM LUMPOKON Ons obecnedeHus 3asopa (He
MeHee 50 MM Mexay Kpasmu obpasLa U BHYTPEHHEN CTOPOHOW CTOMKM NECTHULBI), T. €. MakcuMarbHas LWupuHa obpasua Ans
CTaHA4apTHOWM NeCcTHWUbI A0SMKHA ObiTb 300 MM, a 4NA WMPOKoN necTHUUbl — 600 MM (pucyHkn 3a, 0).

3.4 BpemA Bo3OeNCTBUA NnamMeHun

Ona kopoebix obo3HauveHnd F n F/R npu nmoGoM ceyeHUn TOKOMPOBOAALLMX XWUM Kabenein BpeMsi BO3OENCTBUS MilamMmeHun
JOIMmKHO ObiTb 40 MUH.

4 KPEMNEHUE OBPA3LOB WU BPEMS BO3OEUCTBUA NMIAMEHU ONS1 UCMbITAHUA KATEFOPUM B, KOOOBOE
OBO3HAYEHUE F

4.1 BbiGop o6Gpa3suoB

Yncno otpeskoB kabensi B 06pasue AOMKHO ObiTb TakMM, YTOObl HOMUHATNBHLIA OO UM 06bEM HEMETANNMMYECKUX MaTepuarnos
B 1 M obpasua, paccumTaHHbIi B cooTBeTCTBMM C 2.3, cocTtaBnsan 3,5 n. Ycnosusi uchbiTaHus npuBegeHsl B Tabnvue 1.
CeyeHure To KO NPOBOASLL UX Wi kabens gomkHo BbiTb BbibpaHo B cootBeTcTBUM € 2.10 1 Tabnuuen 2.

4.2 KpenneHue otpe3koB

[Ona kabenei ¢ TOKOMPOBOASALLMMU XUNamMu cedyeHnem bonee 35 MM2 K2XXObIA OTPE30K MPUKPENNAT OTAENbHO K Kak4on
nepeknaguHe necTHWLbI NPy NOMOLLLM NPOBOSIOKM (CTanbHOW Mnn MegHoi) anameTpom 0,5—1,0mm.
Ona kabenein ¢ TOKOMPOBOASALLUMW XuUNamn cedeHvem go 35 MMZ
pacnonaratTcsi O4HUM CrIoeM.

BKIMOY. WUCMNOSb3YyHT TOT Xe cnocob, ecnu OTpe3Kn

Ecnm gna dopmupoBaHua obpasua TpebyeTcss HECKOMbKO CroeB, OTPE3KWM CKPEnnsioT B OT4erbHble MyYKu WMPUHON B NSTb
OTPE3KOB MPX MOMOLLLM MNPOBOJSIOKM; KaXOblA My4YoK KpenaT K cocedHeMy 3a KpalHue B nydvke oTpesku. PekomeHnayetcs
cocefH1e MyYKn CKpennsTs Mexdy cobol U KpenuTb K Kaxaol nepeknagyvHe (pucyHok 3r).

4.3 PacnonoxeHune obpasuoB

4.3.1 Kabenu ¢ TOKONpoBOASALL UMW XXUMNamu cedeHnem o 35 MM2

OTpeskun kabens 3akpennstoT 6e3 3a3opa Ha nepefHei CTOpoHe CTaHLAPTHOW NECTHULLI OOHUM UMM HECKONbKUMUK CIIOSIMU Npn
WupuHe obpasua He 6onee 300 mm. lMpn aTom paccTosiHue OT Kpas obpasua OO0 BHYTPEHHeN CTOPOHbI CTOMKWM NeCTHULbI
[OJMKHO ObITb HEe MeHee 50 MM.

4.3.2 Kabenu ¢ TOKONpOoBOASALL UMW XuUnamu cedeHnem bonee 35 MM2

OTpeskn kabens 3akpennsoT OOHWMM CIOEM Ha NepefHell CTOpOHe CTaHAapTHOW NEeCTHULBI C 3a30poM Mexay kabensamu,
paBHbLIM MOSIOBUHE AnameTpa kabena, Ho He Gonee 20 mm. WnpuHa obpasua aorrkHa ObiTe He Goree 300 MM (pucyHok 3a).
Mpwn aTom paccTosiHue oT kpast obpasua 40 BHYTPEHHEW CTOPOHbLI CTOMKW NECTHULBI JOMKHO ObiTb He MeHee 50 MM.

4.4 Bpems BO34eNCTBUA NNaMeHU



Mpu ntoboM cedeHnn TOKONPOBOASALL UX XKW kKabenein BpemMsi BO3AENCTBUA NnamMmeHn A0MmKHO ObiTe 40 MUH.

5 KPEMMEHWE OBPA3LOB U BPEMSI BO3AEUCTBUA MNMAMEHU ANA UCMNbITAHUA KATETOPUM C, KOOOBOE
OBO3HAYEHUE F

5.1 Bbibop o6pa3uoB

YUncno otpeskoB kabens B obpasue AOMKHO ObiTb Takum, 4Tobbl HOMUHamNbHLIM 00BbEM HeEMeTannMyeckux matepuanoB B 1 M
obpasua, paccuuTaHHbIi B cooTBETCTBUM € 2.3, cocTaBnan 1,5 n. YcnoBus mcnbitaHus npuBefeHbl B Tabmmue 1. CeveHune
TOKONPOBOASALL X KK kabens AomkHo ObiTe BbibpaHo B cooteeTctBMM € 2.10 1 Tabnuuen 2.

5.2 KpenneHue otpe3koB

Onsa kabeneit ¢ TokonpoBoASLL UMUK Xuramu cedeHnem bonee 35 MM2 Kaxabiit OTPEe30K MPUKPENNAOT OTAeNbHO K Kaxaol
nepeknaguHe necTHULUbI NPY NOMOLL, M NPOBOSIOKMX (CTanbHoOM nnn megHoi) gnameTtpom 0,5—1,0mm.

Ona kabenein ¢ TOKOMPOBOASALLUMMU KuUnamn cedyeHvem no 35 MM2
pacnonaratoTCsl OflHUM CII0EM.

BKIMIOY. WUCMOSb3YHOT TOT XKe cnocob, ecnu OTPE3KN

Ecrm ans dopmMupoBaHus obpasta TpebyeTcsl HeCKOMbKO CIoeB, OTPe3Kki CKPennsioT B oTAerbHble My4Yky LMpUHON B NSTb
OTPEe3KOB MpW MOMOLLM MPOBOSIOKK; KaxAbl My4yoK KpensaT K cocefHeMy 3a KpalHue B Ny4yke oTpesku. PekomeHnayeTtcs
cocefHWe NyYku CKpennsaTb Mexay coBoi 1 KpenuTb K Kaxaon nepeknagunHe (pucyHok 3r).

5.3 PacnonoxeHue obpasuos

5.3.1 Kabenu ¢ TokonpoBOASALL MMM XWMamn cedeHrem go 35 MM2

OT1pesku kabens 3akpennaioT 6e3 3a3opa Ha NepenHen CTOPOHe CTaHAAPTHON FECTHULEI O4HUM WN HECKOMNbKUMUK CIIOSIMU MpK
WwypuHe obpasua He Gonee 300 Mm. lMpu 3TOM paccTosiHMe OT Kpasi obpasua A0 BHYTPEHHEN CTOPOHbI CTOMKWU NECTHULIbI
OOMKHO BbITb HE MeHee 50 MM.

5.3.2 Kabenu ¢ TokonpoBOASALL MMM XWMamn cedeHem donee 35 MM2

OTpes3kn kabens 3akpennsoT OOHMM CrOEM Ha NepegHell CTOPOHe CTaHAapTHOW feCTHULUBI C 3a30poM Mexay Kabensamu,
paBHbIM MONIOBMHE AnameTpa kabensi, Ho He 6onee 20 mm. LLprHa obpasua aorrkHa Obimb He 6onee 300 MM (pucyHok 3a).
Mpw aTOM paccTosiHue OT Kpas obpasua 40 BHYTPEHHEN CTOPOHbI CTONKM NECTHULBI JOMKHO ObiTb He MeHee 50 MM.

5.4 Bpems BO3AeNCTBUSA NnamMeHun
Mpu ntoboM cedeHnn TOKONPOBOASALLLUX XKW Kabenein Bpems BO3AENCTBUS NnameHn A0MmKHO ObiTb 20 MUH.

Tabmmua 1 — CBofHble faHHble Mo YCMOBUSM UCMbITaHUs

KaTeropusi ucnbitaHusi (kogoBoe o603HayeHne)

MapameTpbl
A (F/IR) A (F) B (F) C(F)

OunanasoH
ceyeHun

TOKOMpoBOAALL X

K, MM2

>351) <352) >351) <352) >351) <352) >351)

Obbem
HemeTannmM4yeckoro
MaTepuana 1 m
ob6pasua, n

Yucrno cnoes:
— A . 2 (nepegHss u
cTaHLapTHOWM sanHss
NECTHULBI >1 1 — >1 1 >1 1
CTOPOHbI

MaKcumanbHas

NecTHULpI)
LMpUHa obpasua

300 mm

— 005 LWMPOKOW
necTHUUbI
MaKcumanbHas — — — 1 — — — —
LWmpuHa obpasua




600 MM I

PacnonoxeHwne He Conpuka- He Conpuika- He Conpuika- He
OTPE3KOB cornpukacatoTcs || calTcs || conpukacaloTcs | calTcs || conpukacalrTes | caloTcsa || conpukacaroTest
Bpewms

BO3aencTsmna 40 40 40 40 20

nameHun, MUH

Yucno ny4ykos 1 1 1 2 1 1 1 1

) He meree O[,HOWM TOKONPOBOASLL eV XKUMbl cedeHnem cB. 35 MM<.
2) Hu O[HOW TOKOMpPOBOASLL EN XNUIbl ceYeHnem cB. 35 MM<.

2
2

Tabnmua 2 - CeogHble AaHHble No Bbibopy kabenen Ans ncnbiTaHWmn

o06o3Ha4veHue)

Kabenu c
Tun kabens B 5
TOKOMPOBOASALLEWN
3aBUCMMOCTM OT N ) ]
ceyeHus Xunroit cevermnem || KaGenm, umetoliine He MeHee OZIHOM TOKONMPOBOASLLLEN XMbl ceveHnem Gonee
2 2
TOKOMPOBOASALL EN A0 35 MM . 35 MM
UMb BKIOY. 1 Kabenu
CBA3N
Kateropusi (koposoe | (F)B (F)C (F) |A (F/IR) A(F) B (F) CF)

TpeboBaHust no
BbIOOpY kabena ons

He 6onee aoByx crnoes
(NnepenHsa 1 3aaHAS

Tonbko oauH
crnon. Wvpura

Tonbko oguH
cron. WnpuHa —

Tonbko oguH
croit. LWnpmHa —

obecneyeHusa CTOPOHBI NECTHULI). 300 mm, BkmoYvasa || 300 mm, BKnovas
He meHee aByx — 600 Mm,

HOMWHarnbHoOro WnpunHa — 300 mm, yCTaHOBIEHHbIE YCTaAHOBIEHHbIE
obpasuos BKNoYas

obbema BKJIIOYasa 3a3opbl. He 3a3opbl. He

YCTaHOBMNEHHbIe
HeMeTannMM4ecKkux YCTaHOBJIEHHbIE 33305, MeHee ABYX MeHee BYyX
MaTepuarnos 3a30pbl P OTPE3KOB OTPE3KOB

* Mpumepbl 41151 UCMbITaHWSA MO Kateropum A, KOLoBoe 0603HaveHue F:

Mpumep 1 OpHOXWNbHBLIM Kabenb, cedeHne TokonpoBoaswen xunol 70 MM2,

HeMeTannMyeckmx maTtepuanos B 1 M AnunHbl obpasua kabensa — 0,2 n.

HapyXHbli Anametp 17 MM, obbem

MakcvManbHas wupmHa obpasua — 600 mm. [ns nonyyeHus 7 n/m Tpebyetcs 35 o1peskor obuyen wupuHon: 35 x 17 mm +
34 x 8,5 mm = 884 mm.

OtoT kabenb He cooTBeTCTBYEeT TpeboBaHWsM Mo BbiGopy obpasua. [MoaTomy [nd npoBefeHVs UCNbITaHWA  Mexay
nsrotoButernieM Ku notpebuteneM wumm ucnbitatencHol nabopaTtopuelt AoMKHbI BblTb CornacoBaHbl YCMOBUS pasMeLl eHns
obpasLa.

MpvMep 2 TpexkurbHbIA Kabenb, cedeHne TokonpoBogsAwMx wun 3 x 50 MMm2
HeMmeTannMyeckmx matepmarnos B 1 M AnuHbl obpasua kabens — 0,55 n.

, HapyXxHbii gvametp 29 MM, 0Obem

MakcumanbHas wupuHa obpasua — 600 mm. Ona nonyydenuss 7 n/m Tpebyetcs 12,7 oTtpe3koB. 13 OTpe3koB coCTaBnsAloT
obw yto WwupnHy: 13 x 29 mm + 12 x 14,5 = 551 Mm.

OTOT Kabenb cooTBETCTBYET TPEOOBaHMSIM MO BbIOOPY 0Opasua.

PucyHok 1- MicnbitaTensHasi ycTaHOBKa

PucyHok 1a — Tepmousonsiuusi 3agHein n 6G0KOBbIX CTEHOK UCMbITATENBHOM Kamepsbl
PuncyHok 2 — CtaHgapTtHasa Tpyb4dartas nectHuua 4ng ucnbitaHnsa kabens.

PucyHok 2a — Lnpokas Tpybuatas nectHuua Ans ucnbitaHus kabens.

PucyHok 3 — PacnonoxeHne obpasua Ha fecTHuue

PucyHok 3a — Heconpukacatownecs kabenu, 3akpenneHHble Ha nepegHei CTopoHe CTaHAapTHOW NeCTHULb
PucyHok 36 — Heconpukacawowymecsi kabenu, 3akpenneHHble Ha nepegHen cTopoHe wupokoin nectHuubl (A (F) > 35 MM2)

PucyHok 3B — HeconpukacatoLymecs kabenu, 3akpensieHHble Ha obL, MxX cTopoHax cTaHgapTHol nectHuusl (A (F/R) > 35 MM2)



PucyHok 3r — Kabenu Hebonbwioro puameTpa, 3akpensieHHble Ha nepegHe CTOpOHe CTaHO4apTHOA  NeCTHULbI
(cchopmupoBaHHbie B ny4ku, kogoBoe obosHaveHre A (F))

PucyHok 4 — lMopenka
PucyHok 4a — CpBoeHHas roperka
PucyHok — 5 TunoBasi cuctema KOHTpOIst pacxoda rasa

TPUTTIOXKEHWE A
(cnpasoyHoe)

MpumeyaHun
1 VicnbitatenbHasi KONMoHka

Ecrnu cTeknsiHHasa ucnbitatefibHas KoSloHKa CTaHOBUTCA Yype3mMepHo ropﬂqeﬁ, MOXeET bbb nony4yeHo 3aHWXeHHoe 3HadeHune
KW. |-|03TOMy pekoMeHayeTcda ncnonb3oBaTthk ABE UCTbITAaTENbHbIE KONMOHKN.

2 KannbpoBka

[ormkHbl 6bITb 06ecrneyeHbl COOTBETCTBYIOLLLME MeToAbl KanMBpPoBKM U cTerneHb ToYHOCTU 0BopyaoBaHus.

3 Pacxopomepsbl

Ecnu ucnonesytoTca pacxogomepsbl, KOTopble 0TKanMopoBaHbl A1s BO34yXa, clegyeT Aenatk NonpaBky Ha NioTHOCTb ra3os.

KntoyeBkle croBa: ucnbitaHne, metos, kabenb, npoBo, HepacnpocTpaHeHne ropeHns



