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rOoCT P 55072—2012

HAUUWOHANbLHBLIN CTAHAOAPT POCCUNCKOMN PEQJEPALUNM

EMKOCTU U3 PEAKTOINACTOB,
APMUPOBAHHbBIX CTEKINOBONMOKHOM

TexHuueckue ycnoBus

Fiberglass reinforced thermosetting plastic vessels.
Specifications

DaTta BBegeHnna — 2014—01—01

1 O6nacTb NpUMeHeHus

Hacroswumii ctangapT pacnpocTpaHsieTcsl Ha HanopHble 1 6e3HanopHble eMKOCTH U3 peakTonnacTos, apMu-
POBaHHbIX CTEKITOBONOKHOM (Janee — eMKocTH), (yTepoBaHHble U He hyTepoBaHHbIe TEpMOrNacTUYHLIM CIIoeMm,
aKcnnyaTmpyemsle npu TeMnepatype ot muHyc 30 °C go nmtoc 110 °C, npeaHasHaveHHble NS NPUMEHeHUs B
TEXHOMOTUYECKVX YCTaHOBKaxX HedbTexmmMudeckoi, HedpTenepepabaTbiBaroLLeit, HeddTAHON, ra3oBOV 1 APYTUX CMeX-
HbIX OTPACHSAX MPOMBILLNEHHOCTU, TPAHCTIOPTHOM CTPOUTENLCTBE, CUCTEMAX BOAOOTBEAEHUS.

2 HopmatuBHbIe CCbINKK

B HacTosiLLeM cTaHgapTe UCMoMb3oBaHbl HOPMAaTUBHBIE CCbINTKM Ha CrieaytoLmne cTaHaapThl:

FOCT P 12.1.019—2009 CucTema cTaHaapToB 6esonacHocTH Tpyaa. dnektpobesonacHocTb. Obuue Tpe-
60BaHNA U HOMEHKNATypa BUAOB 3aLUTbI

FOCT P 50303—92 Ynpo4HeHHble NNacTUKX Ha OCHOBE HeHAaCbILLLeHHbIX NonNuadupHLIX cMon. Onpeaene-
HWe cogepXXaHns 0CTaTO4YHOro MOHOMepa cTupona

FOCT P 52108—2003 PecypcocbepexeHue. ObpalleHue ¢ otxogamu. OCHOBHbIE MOMOXeHUs

FOCT P 53228—2008 Becbl HeaBTOMaTH4Ueckoro gencTeus. Yactb 1. MeTponorudeckue n texHudeckue
TpeboBaHus. UcnbiTaHust

FOCT P 53411—2009 MonoTtHa HoxXoBO4HbIE Ansl MeTanna. TexHudeckue ycnosust

FOCT P 54559—2011 Tpy6bl 1 aeTanu Tpy6onpoBOAOE U3 peaKkTomnnacToB, apMUpoBaHHbIX BONOKHOM. Tep-
MWHbI W onpeaeneHus

FOCT 12.1.004—91 Cucrema ctaHgapToB 6e3onacHocTu Tpyaa. MNoxapHasa 6e3onacHocTs. Obwue Tpebo-
BaHUs!

FOCT 12.1.005—88 CucteMa cTaHOapToB 6e3onacHocTy Tpyaa. ObLume caHUTapHo-TUrneHudeckue Tpebo-
BaHUA K BO3yXy paboyeil 30HbI

MOCT 12.1.018—93 Cuctema ctaHgapToB 6e3onacHocTH Tpyaa. MNoxapos3pbiBo6e30MacHOCTb CTaTUHECKo-
ro sanekTpuyectea. Obuwue TpeboaHUs

FOCT 12.1.044—89 Cuctema ctaHaapToB 6e3onacHocTuy Tpyaa. [MoxkapoB3pbiBOONACHOCTL BELLECTB U Ma-
TepuanoB. HomeHknaTypa nokasaTtenein u Metoapl Ux ornpeaeneHus

FOCT 12.2.003—91 Cuctema ctaHgapTos 6esonacHocTu Tpyaa. ObopyaosaHue npouseoacTeeHHoe. O6-
wue TpebosaHUA 6esonacHOCTU

FOCT 12.3.030—83 Cuctema ctaHgapTtos 6e3onacHocTu Tpyaa. MepepaboTtka nnacTuyeckux macce. Tpebo-
BaHWsi 6e30nacHoOCTM

MOCT 12.4.004—74 Pecnupatopsbl hunsTpytoLue npoTtusorasoeele PINM-67. TexHudeckue ycnosua

Wspanne ocpmumnansHoe
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FOCT 12.4.011—89 Cuctema cTaHgapTos 6esonacHocTy Tpyaa. CpeacTsa 3awuTel paboTatowmx. Obwmne
TpeboBaHuns 1 knaccudrkaLms

FOCT 12.4.021—75 CucTema cTaHaapToB GesonacHocTW Tpyda. CucTeMbl BeHTUNSALMOHHbIE. ObLune Tpe-
6oBaHusi

FOCT 12.4.028—76 Cuctema cTaHaapToB 6esonacHocTy Tpyaa. Pecnuparopsl LUB-1 «Menectok». TexHu-
Yyeckue yCroBus

FOCT 12.4.068—79 Cucrema ctaHgapTos 6esonacHocTy Tpyaa. Cpeactsa UHANBUAYaNbHOW 3awuTel Aep-
maTonorndeckme. Knaccudpmkauus n obLume tpebosaHust

rOCT 12.4.121—83 Cuctema ctaHaapToB 6esonacHocT Tpyaa. MpoTneorassl NpoMblLIeHHbIE hUbTpyto-
Lwme. TexH1Yecke ycnosus

FOCT 17.1.3.13—86 OxpaHa npupoasl. Fnapocdepa. O6LMe Tpe6GoBaHWS K OXpaHe NOBEPXHOCTHbLIX BOA OT
3arpsisHeHNs

MOCT 17.2.3.01—86 OxpaHa npupoasl. ATmocdepa. [NpaBuna KOHTPONA KayecTsa Bo3Ayxa HaceneHHbIX
MYHKTOB

MOCT 17.2.3.02—78 OxpaHa npupogbl. ATmocdepa. Mpasuna yctaHOoBNEeHUA A0NYyCTUMbIX BLIBpOCOB Bpea-
HbIX BELLECTB NPOMbILLIEHHLIMW NPeanpUATUSMU

FOCT 17.4.3.04—85 OxpaHa npupogbl. [Mousbl. O6wpme TpeboBaHWs K KOHTPOSIIO U OXpaHe OT 3arpsi3HeHUs!

FOCT 427—75 NuHeiikn namepuTenbHble MeTannnyeckne. TexHuyeckme ycnosus

FOCT 2768—84 ALeTOH TeXHUYECKWIA. TexHUYeckue yCnoBums

FOCT 4651—82 MnacTtmaccel. MeTog ucneiTaHna Ha cxaTue

MOCT 6433.3—71 Marepuaribl 3/1eKTPOU30NSALMOHHbIE TBEpAble. MeTodbl onpegeneHns 351eKTpUHECcKon NpoY-
HOCTU MpK NepemMeHHoM (HacToTbl 50 ML) 1 NOCTOSAHHOM HanNPsXeHUN

FOCT 11262—80 Mnactmacckl. MeTo UcnbITaHUA Ha pacTaXXeHue

FOCT 12015—66 MnacTtmaccsl. N3rotorneHue obpasuos A4nsa UcbITaHust U3 peakTonnactoB. Oblune Tpebo-
BaHWA

FOCT 12019—66 Mnactmaccsl. MarotorneHne o6pasLos gns ucneitaHus us Tepmonnactos. O6wue Tpebo-
BaHWs

FOCT 12020—72 Mnactmaccel. MeTogbl onpeaeneHnsi CTOMKOCTU K AENCTBUIO XMMUYECKUX cpef,

FOCT 12423—66 MNnactmacchl. YCNoBusi KOHAULMOHUPOBAHUA U UCTIbITaHWA 0b6pasLioB (Npob)

FOCT 12820—80 dnaHLbl cTanbHbIe nnockue NpusapHsle Ha Py ot 0,1 go 2,5 MMa (ot 1 Ao 25 krc/em?).
KoHCTpyKUms 1 pasmepsl

FOCT 12971—67 TaGnuukv NpsaiMoyronbHble ANs MalwuH U NpubopoB.. Pasmepbl

FOCT 14192—96 MapkupoBka rpy3oB

FOCT 16971—71 LUBbl cBAPHLIX COEANHEHUI U3 BUHUNACTA, NOANBUHUITXIIOPUAHOrO rUlacTukaTta u nonu-
aTuneHa. MeToabl KOHTpons kavecTsa. Obupe TpebosaHUA

FOCT 20010—93 NepyaTkn peanHOoBbIe TeXHUYecKUe. TexHudeckue ycnosus

FOCT 25336—82 Mocyaa v o6opyaoeaHue nabopaTtopHble cTeknaHHble. TuMnbl, OCHOBHbIE NapaMeTpbl U
pasmepbl

FOCT 26277—84 MNnacTtmaccel. ObLume TpeboBaHUA K U3roToBneHuo 06pasuos cnocoboM MexaHU4ecKom
06paboTkn

FOCT 28840—90 MaluuWHbI AN UCMbITAHUA MaTepyuanos Ha pacTsbkeHue, exaTtne u uarné. Obuime TexHu-
yeckne TpeboBaHUS.

MpumedaHune—Ilpu Nnonb3oBaHMM HaCTOAWMM cTaHgapToMm uenecoobpasHo NpoBepuTb aencTene
CCbINIOYHbLIX CTaHAAPTOB B MHDOPMALMOHHON cucTeme o6LLero nonb3oBaHmusa — Ha ouumanbHoOM cante deaepanbHoro
areHTCTBa MO TEeXHUYECKOMY PEerynMpoBaHUI0 U METPONOrMM B ceTu VIHTEPHET UM No eXerogHoMy MHMOPMaUMOHHOMY
ykasaTenio «HauynoHanbHble CTaHAAPTbLI», KOTOPLIV ONyGNMKOBaH Mo COCTOSIHMIO Ha 1 siHBapsA Tekywero roga, U no
BbIMyCKam €XeMeCA4YHOro MHAOPMaLMOHHOro ykasatensi «HauvoHanbHble cTaHaapTbi» 3a Tekywui rog. Ecnmn 3ame-
HEH CCbINOYHbIN CTAHAAPT, Ha KOTOPbLIM AaHa HeJATUPOBAHHASK CCbUTKA, TO PEKOMEHAYETCS! MCTIONb30BaTh AENCTBYIOLLYIO
BEPCUIO 3TOTO CTaHJAPTa C YYETOM BCEX BHECEHHbIX B AaHHYIO BEPCUIO M3MEHEHMIA. ECNn 3amMeHeH CCbINOYHbIN CTaHAApT,
Ha KOTOPbIM OaHa JaTUPOBaHHAsA CCbINKa, TO PEKOMEHAYETCsl UCMOMb30BaTh BEPCUID 3TOMO CTaHAAPTA C YKa3aHHbIM
BbllLe rodoM YTBepXaeHust (NpuHATUA). Ecniv nocne yTBepXAeHUs HACTOSILLEro CTaHhapTa B CCbUTOYHbLIA CTaHaapT, Ha
KOTOpLIV AaTa AaTUpPOBaHHas CChinka, BHECEHO U3MEHEHME, 3aTparmBalolee NonoXeHne, Ha KOTOpoe AaTa CCbika, TO
3TO NONOXEHNe pekoOMeHAyeTCsl NPUMeHsITb 6e3 yueTa AaHHOro M3MeHeHusl. Ecnu cebinouHbli cTaHgapT oTMeHeH 6e3
3aMeHbl, TO MONOXeHWe, B KOTOPOM JaHa CCbiNka Ha Hero, PeKOMeHAYeTCs MPUMEHNATE B YacTy, He 3aTparmBaoLlen aty
CCbINKY.
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3 TepmMuHbI M onpeaeneHus

B HacTosiLeM cTaHgapTe npuMeHeHbl TepMuHbl no FOCT P 54559, a Takke cnegyoLimMe TepMUHBI C COOT-
BETCTBYHOLLUMMU OnpeaeneHnsIMm:

3.1 namenb: MoHocol peakTonnacTa, apMUpOBaHHOMO OAHUM BUAOM apMUPYHIOLLLETO HAMONMHUTENsl — CTek-
NAHHON POBUHIrOBO TkaHblo (aanee — WR), maTom 13 pybneHoro cTeknososokHa (aanee — CSM), cteknsiHHbIM
POBUHIOM.

3.2 namuHar (Kopnyca eMKocTH, AHULWa, naTpy6ka, donaHua): MHOrocnonHbIi NOAMMEPHLINA KOMMO3WT,
COCTOSILLIUI U3 HECKONBKMX Nameneit paznuyHoi TONWWHLI.

3.3 TpexcnoiHasn KOHCTPYKLMA: KOHCTPYKUMSA, COCTOSAILLAA U3 BEPXHEro U HUXHEro npocunei (nnockoro
WU KPUBONMUHEWHOMO) U3 flaMUHaTa U CUCTEMbI MoNepeYHbIX U NPOAONbHLIX AUCKPETHLIX CTEHOK, COEANHSIIOLLINX
npounNn B eaUHYI0 KOHCTPYKLIMIO.

MpumeyaHune — lMonepeyHble CTEHKN TaKke U3rOTABNUBAIOT U3 NaMuHaTa. npOCTpaHCTBO Mexay CTeHKamun
He 3anonHSII0T UMW 3arorHsIOT BCNIEHEHHOW NNAacTMaCcCOW W/UNKU UHBbIMK MaTepnanamm U HasbliBalT A4POM.

3.4 renbkoyT: TOHKWI CNOI CMONbI HA NOBEPXHOCTU NaMUHaTa, KOTOPbIiA MOXKET GbiTb apMUPOBaH TKaHbHO,
CETKOW UIN XOICTOM.

3.5 BbIknagka: MNMpoLecc Npon3BoACTBa NAaMUHATOB € NpUaaHnemM M chopmbl 40 OTBEPXKAEHUS.

3.6 HanopHan eMKOCTb: 3akpbITas EMKOCTb, IKCNyaTUpyemMas noa AasneHWeM Unm Bakyymom, ¢ rmapo-
cTaTU4ecKMm Hanopom unum 6es Hero.

Mpumedyanue—[loHATHE KEMKOCTb» BKIIOMAET BECb 0GBEM EMKOCTU A0 NEPBOIO (OIAHUEBOMO COEANHEHWS.

3.7 6e3HanopHa;| eMKocTb: EMKOCTb, aKkcnnyaTupyemasa npu rmapoctaTtuieckom Hanope U uMmerLasn
csobogHoe BbIlMyCKHOE OTBEepCTHe.

MpumeuaHune —OHATME «EMKOCTb» BKIIIOHAET BECb OGBEM EMKOCTM 40 NEPBOrO (PNaHUEBOro COEANHEHWSI.

3.8 TemnepaTypa Tennosoun aecdopmauuu HDT, °C: TemnepaTtypa, npu koTopoi aecdbopmauma obpasua
[OCTUraeT 3a4aHHOro 3HaYeHNs.

3.9 yaenbHLIA Npeaen NPoYHOCTY NpU pacTskeHUn U, H-M2MM-Kr: MpoyYHOCTL, COOTBETCTBYIOLIAS
TUNY apMUPOBAHWS, BbipaXkaeMasi Kak OTHOLLEHWE NPUITOXKEHHOW Harpy3ku Ha eAMHULY LWUPWHBI K Macce apMupy-
toLLlero maTtepuana.

MpuMeyaHne— YaenbHblil npegen MNPOYHOCTU MPU  PaCTsXKEHWM ONpeaensioT Npu NPUNOXKEHUN
paspyLliaroLleit Harpyskn K NnamyHaTty C M3BECTHOW CTPYKTYPOW NMpy NMPOBEASHWMU UCTLITAHWUA Ha pacTsikeHne.

3.10 npegensHo gonycTMMas yaenbHas Harpyska u;, H-M2/MM-kr: MakcumarnbHas Harpyaka, npukna-
AblBaemast k namenu, 6e3 ydeta gecdopmaLyu.

3.11 npeaenLHo AonycTUMas yaenbHas Harpyska npu pacTskeHUu ug, H-M¥mMm-kr: MakcumarnsHas
Harpyaka, npuknagbiBaemas Kk iamen, ¢ y4eTOM TOSbKO PaCTsKEHUS.

3.12 pacyeTHaa ygenbHasi Harpyska (pacyeTHasi yaenbHas Harpyska namenw) u,, H-m2/mm-kr:
MakcumanbHaa Harpyska, npuknagsiBaeMasi K namenu, 4ns paccMaTpyuBaemoi HanopHoi nnn 6esHanopHoi
€MKOCTH.

3.13 yaenkHbI MoAy Nk YNPYrocTy Npu pacTsikeHUn X, H-m2/MM-kr: OTHOLLIEHE Harpyaki K COOTBET-
CTBY'OLLIE OTHOCUTENBbHOW AedhopMaLim naMenv, NoABepratoLLeiicsl UCMbITaHWUI Ha pacTshKkeHue.

3.14 cymmapHbI eQUHUYHBIA MOAy b NPU pacTsikeHUU X ay, H/MM: OTHoLLeHWe Harpysku Ha eanHK-
LY LUMPUHbI K COOTBETCTBYHOLLE OTHOCUTENBHOM AecbopMaLm naMnHaTa, apMUPOBaHHOTO OAHUM UM HECKOSbK-
MW BUZAMUW apMUPYIOLLETO HANOTHUTENS.

3.15 pacuyeTHas NpoYHocTb (pacyeTHas eAUHUYHaA Harpy3ka namuHata) U ay, UoyL, H/MM: Hecy-
Lasi cnocobHOCTL IamuHaTa, paBHast OTHOLLEHWIO NMPUIIOXKEHHOW HArpyskin Ha eanHNLY LWMPWHBI.

Mpumeyanue— HuxHne ungekcol «LAM» n «OVL», go6aBneHHble K 0603Ha4YEHMI0 pacHeTHON MPOYHOCTH,
COOTBETCTBYIOT TUMY famMuHaTta: JlaMMHAT CTEHKM €MKOCTU U ee SIIeMEHTOB M NepekpbIBaloWMii NaMmHaT COOTBET-
CTBEHHO.

3.16 eguHUYHasA Harpy3ka Q, H/mm: OTHoLLeHWe Harpysku, BO3HWKaOLLe Npy BO3AeCTBUM BHYTpeHHe-
ro UMK BHELLHEro AaBreHWs], a Takke APYrX HarpyaoK K eguHMLE LUMPUHLI NaMuHaTa.
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4 Knaccudmkaums, oCHOBHble napamMeTpbl U pasmMepbl

4.1 Knaccudukauua

HacToswwumii ctaHgapT ycTaHaBnMBaeT knaccudukaLl o eMKOCTeR U nogpasgensieT UX Ha cregytoLime KkaTe-
ropuu:

| — eMKOCTW NepBO KaTeropun;

Il — eMKOCTW BTOPOW KaTeropum;

Il — eMKOCTU TpeTbel KaTeropun.

4.2 OcHoBHbIe NapamMeTpbl U paszmepbl

4.2.1 HommHaneHble pasmepbl 1 dopMy EMKOCTEN ¢ yHETOM MpeaenbHbIX OTKNOHeHW no 4.2.5—4.2.13,
npvBeAeHHbIX B HACTOSALLEM cTaHAapTe, yCTaHaBUBaOT B KOHCTPYKTOPCKOM Y TEXHOMOMMYECKoR AOKYMEeHTaLuK,
yTBEpPXKAEHHbIX B yCTaHOBIEHHOM Nopsigke.

4.2.2 EMKOCTW M3roTaenvnBatoT HarblflieHWeM, HaMOTKOW UK BbIKNaAKOW apMUPYHOLLLEro HanonHWTens, npo-
MUTaHHOTO CBSA3YIOLLUM.

4.2.3 TemnepaTypa paboumx cpe eMKOCTEW B 3aBUCUMOCTUW OT KaTeropuu JOMmKHa COOTBETCTBOBATh
Tabnuue 4.1.

Tabnwuua 4.1

KaTteropusi emkoctu Temnepatypa pabouux cpep, T, °C

Kateropus | (HDT —40) < T < (HDT — 20)
Kateropus Il 60 < T < (HDT — 40)
Kateropus IIl 1 T <60;

T < (HDT —40)

1 3a 3naueHne pabouell TemnepaTypbl Cpebl MPUHUMAIOT HaMMEHbLLEE 3HaYeHWe.

4.2.4 MNepeyHn pabo4mnx cpefl ykasaHbl B Tabnuuax 4.2—4 .4,

Tabnuuya 4.2 — MNepeveHb pabounx cpea npu TemnepaType padoueli cpeabl He Gonee 100 °C

Cpepa

Cpepa

Cpena

Cpepa

BoaHbm pactBop
6pomaTa aMMOHMSs

BopgHbi pacteop
HuTpaTta Oapus

BogHoih pacteop
xnopuaa megm (ll)

BoaHbin pactBop
HUTpaTa MmarHus

BogHbin pactBOp
6poMuaa ammMoHus

BopgHbi pacteop
Xxnopvga kanbuusi

BoaHbilt pacteop
Hutparta megm (I1)

BoaHbin pactBop
cynbdara marnms

BoaHein pactBOp
xnopuaa aMMoHUs

BopgHbin pactBop
HUTpaTa Kanbums

BogHbin pacteop
cynbdarta meawm (1)

BoaHbi pacteop
xnopuaa mapradua (Il)

BogHeili pactBOp
HUTpaTa aMMOHMS

BogHbi pactBop
cynbdarta kanbumsi

BogHbin pacteop
cynbchata meaum (Il)

BogHuitt pactBop
HuTparta mapradua (1)

BoaHbin pactBOp
cdochara ammoHuna

BogHbi pactBop
xnopuga kobansta

[uv3enbHoe TOoNNMBO, MasyT
(6e3 apomaTniecknx
nobasok, 6e3 meTaHona)

BogHbitt pactBop
cynbdhata mapradua (Il)

BoaHein pactBOp
cynbchata aMmmoHusn

BogHbi pactBop
HUTpaTta kobanbra

JKupHble KMCNoThb!:
OrenHOBasi KUCNOTa,
nanbMeTUHOBAasi KUCNOTA,
CTeapuHOBasi KMCnoTa

PtyTb

BogHbin pactBOp
xnopuaa 6apwmsi

BogHbi pactBop
xnopuaa meaum (1)

BogHbi pacteop
xrnopuaa marHus

Xnopug, pTyh (1)
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Cpepa

Cpena

Cpena

Cpena

Xnopwug ptyTr (1)

BopHuiii pactBop
6pomuaa kanusi

BogHbin pacteop
HUTpUTa Kanus

BogHeilh pactBOp
xrnopuga HatTpusi

Hutpar prymm (ll)

BoaHbii pactBOp
xropara kanusi

BoaHbi pacteop
cocdara kanumsa

BogHbin pacTteop
HUTpaTa HaTpus

BoaHbi pactBop
XINopuaa HUKens

BopgHbi pacteop
Xxrnopuga kanwsi

BoaHbin pacteop
cynbdarta kanua

BoaHbii pacteBop
¢docdarta HaTpua

BoaHbi pactBop

BopgHbi pacteop

Mopckas Boaa

BoaHuii pacteop

HUTpaTa HUKens Xpomara kanusi (3<pH<8) cynbcara HaTpus
BogHein pactBOp BopgHbi pacteop CunukoHoBasi BoaHbit pactBOp
cynbdata HUKens Kerne3ncTrocMHepogucToro cMmaska cynbcuta HaTpus

Kanus

Teepabiv
napacuH

cdheppoumnannga kanua

BogHbit pacteop

BoaHbi pactBop
6pomata HaTpus

BoaHbi pactBop
anioMOoKanueBbIX KBacLOB

BogHbit pacteop
voauaa kanus

BoaHbi pactBop
6pomMuaa HaTpusi

BogHuit pactBOp
6pomara kanusa

BopgHbin pacteop
HUTpaTa Kanus

BoaHbi pactBop
Xrnopara HaTtpumsi

Tabnunuya 4.3 — lNepeveHb pabounx cpen B 3aBUCUMOCTU OT TEMNePaTypbl U TUNAa PYTEPOBOHHOIO Cros

TepmopeakTUBHbIN TepmonnacTuiHbIn (hyTepoBOYHBIN CNOW
(hyTEepOoBOYHbINA
Cpena cnov NnBX nn nea®, 3-TeX3 3N
Temneparypa paGodeit cpegbl T, °C
BoaHbIl pacTBOp agunMHOBOW KUCIMOTbI 80 45 80 25 80
BogHein  pactBop cnmpTtoB (2—10 ato-
moB C) o6bemMHOW kOHUeHTpauuel He 6o-
nee 20 %:
- OtaHon 60 40 60 60 60
- N3o6yTaHon 40 — — — 80
- N3ogekaHnon 60 — — — 80
- N3onponaxon 50 25 60 60 80
- MNponanon 60 25 60 60 80
BopgHbii pacTBop GeH30MHON KMCnOThI 80 40 80 80 80
BogHbit pactBop GOPHON KMCNOTbI 80 40 80 80 80
Mmukonu:
- bytanguon 1,2 80 25 25 60 80
- batangunon 1,3 80 — — — 80
- bytangwon 1,4 80 25 60 60 80
- OuatuneHrnukonob 80 — — — 80
- AvnponuneHrnukornb 80 — — — 80
- STuneHrnukonb 80 60 80 80 80
- MmnuepuH 80 60 80 80 80
- HeoneHntunrnukonb 65 — — — 80
- 1,2-nponuneHrnukorb 80 — — — 80
- TpU3TMNEHIMUKONb 80 — — — 80
- TpunponuneHrnukorb 65 — — — 80
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TepmopeakTUBHbIN TepmonnacTnyHbll PYTEPOBOYHBINA CNON
$yTEPOBOUHBIN
Cpena cnou nBXx nn NnBA®, 3-TEX3 3n

Temneparypa patouyen cpegpl T, °C

Yrnesogopogbl (2—10 atomoB C):

- MNeHTaHbl/leHTeHBI 70 25 25 80 80
- MekcaHbl/l'ekceHbl 70 25 — 80 80
- MenTtanbl/lenTeHsbl 80 — — 80 80
- OkTaHbl/OKTeHbI 80 — — 80 80
- HonaHbl/HoHeHBbI 80 — — 80 80
- DekaHbl/[dekaHbl 80 — — 80 80
BogHbin pactBop HhoCchOpPHOM KUCNOThI 80 60 80 80 80
{ob6bemMHol koHUeHTpauun He BGonee 80 %)
dTanesasa kucnorta 80 25 60 80 80
Odhmp bTaneBon KACNOThI 65 30 30 30 80
BogHbIi pacTBOp aueTaTa HaTpusi 80 60 80 80 80
BogHeill pactBop GukapboHaTa HaTpus 80 60 80 80 80
BoaHbiin pacteop 6ypbl 80 40 80 80 80
BogHbI pacTBOp SIHTApPHOW KucnoTa 80 60 60 60 80
BogHbIi pacTBOpP BMHHOWM KUCIOTbI 80 25 60 60 80
BoaHbi pacTtBop kapbammaa (5 < pH < 8) 60 60 60 60 80
HepevoHnanpoBaHHasa n He gQUCTUNNNPO- 80 60 80 80 80

BaHHas BoAa

Tabnuua 44 — lMepeveHb pabounx cpes B 3aBUCUMOCTM OT TemnepaTypbl, Tuna yTepoBOYHOIO Criosi 1
KOHUeHTpauun paboveli cpeapl

Temnepatypa pabouveii cpeabl T, °C
Cpera oA, %

’ nBXx mn nae | 3-TeX3 | o3n

BogHbI pacTBOp rmapokcmga aMMOHUs <5 60 60 — 60 60
<25 40 60 — 60 60

BogHbI pacTBOp rmapokenaa kanbumsi <10 60 60 — 60 60
> 10 60 60 — 60 60

BoaHbIl pactBOp rugpasvHrugparta <16 — 40 25 — —
BogHbI pacTBOp rMagpokcmaa kanus <1 60 60 — 60 60
<20 60 60 — 60 60

> 20 40 60 — 60 60
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Temnepartypa patodeii cpeabl T, °C
Cpena onempatnm, %

nex nn nsge 3-TPX3 o]

BogHbIn pacTBOp rmapokcuaa Hatpust <1 60 60 — 60 60
<20 60 60 — 60 60

> 20 40 60 — 60 60

BogHbI pacTBOp rMnoxnopuTa Kanbuus nio6as 60 40 25 60 60
BogHbIi pacTBOp XMOPHON M3BECTU — 60 25 25 60 60
BogHbIi pacTBOp rMnoxnopuTa HaTpus <16 60 — 25 60 60

(aKTMBHBIN XMOP

Cynbhat anoMuHms nobasi 60 60 60 60 60
ConsiHaa kmucnoTta <18 60 40 60 60 60
<37 40 25 60 60 60

Ouxnopug xenesa mobas 60 25 60 60 60
Xnopwa xenesa nio6as 60 25 60 60 60
KenesHbiti kynopoc nobasi 60 25 60 60 60
Cynbdat xenesa nobasi 60 25 60 60 60
Xnopua/cynbdar xenesa nio6as 60 25 60 60 60
CepHas kucrnota <50 60 25 60 60 60
XpomoBas kucnorta <10 40 — 60 60 60
<30 40 — 60 60 60

AsoTHas kucnota <5 60 30 60 60 60
<30 60 — 60 60 60

XnopHas kucnota <20 40 40 60 60 60
N, N-OAumetunanunuH — — — 50 — 60
N, N-OuatvnanunuH — — — 50 — 60
YkcycHas kucnota <10 40 60 60 60 60
<50 40 60 60 60 60

MypaBbrHasa kucnota <10 40 40 60 60 60
LUlaeeneBas kucnoTta <10 40 40 60 60 60
TonyoncynbgokucnoTa <50 — — 40 50 60
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OkonyaHue mabnuusi 4.4

Cpena OBbeMHas Temnepatypa pabodeli cpegbl T, °C

KOHUEHTPAUNR, % | gy nn nea® | 3-TOX3 | oan

MoBEpXHOCTHO-aKTMBHOE BELLECTBO — 60 — 60 60 60

(8<pH<8)

MoBepXHOCTHO-aKTMBHOE BELLECTBO — 60 — — 60 60

(8<pH<9)

[MoBEPXHOCTHO-aKTMBHOE BELLEeCTBO — 60 — — 60 60

(pH > 9)

Livknorekcanon — 40 40 40 60 60

LinknorekcaHoH — — 20 25 25 60

BoaHbi pactBop ataHona ot 20 pgo 96 40 60 25 60 60

Mepekuce Bogopoaa <30 60 — — 60 60

MepmaHraHat kanus <50 60 — 60 60 60

MpumeyaHue— K NoBepXxHOCTHO-aKTUBHbLIM BELLECTBAM OTHOCATCS: anknrnaMmyHOMONUIInkonesble 3upsl;
ankvnapunammonveBsle conu (Na, K); ankunapunoebie cynboHaThl; ankunHanTonnonurnvkonessie 3cupbl; anku-
nonadupocynedaTsl; ankunonagupodocdaTsl; ankuneHoNnonuInnkonesslie 3dupsbl; ankungeHonnonurmkore-
Bble achmpsbl (Cynbdartsl); ankun-/apundoctatsl; aMmuabl XUPHbLIX KUCMOT; 3TUNEHANAMMUHIONUITIMKONEBLIN adup; Ha-
TPWEBbIE, KanNueBble CONMM 3TUNEHANAMUHTETPAYKCYCHON KUCMOThI; HATPUEBLIE, KanueBble CONMW HUTPUITOTPUYKCYC-
HOW KUCMOTHI.

4.2.5 OTKIoHeHWe OrnHbl BHELLHe OKpYKHOCTW KOpryca @MKOCTU LMANHAPUYECKOW UK ccheprieckoi (hopMbl
nnnu cpepryeckoro AHMLLA 0T HOMUHASTLHOTO 3HaYeHUSA AOMKHO GbITb He Bonee 5 MM ANA eMKOCTEN ¢ BHELLHUM
anameTpom o 600 mm 1 0,25 % ansa emkocTel ¢ BHELLHUM auaMeTpom 6onee 600 mm.

4.2 6 PasHuua mexagy MakcuMmasnbHbIM U MUHUMASbHBIM 3Ha4YeHUeM BHYTPEHHEro vamMmeTpa, U3MepeHHoro
B MOMepevHoOM CeHYeHUU Kopnyca eMKOCTU LMnnHapudeckon unm capepuydeckon chopmbl n/mnm ccpeprieckoro gHu-
LA, A4OMKHA COOTBETCTBOBATL Tabnuue 4.5.

MpumeyaHune— NamepeHne BHyTPEHHEro gnameTpa NPoBOAAT B BEPTMKANbHOM MOMOXEHUW Kopnyca
eMKOCTU U/nnu chepruHeckoro aHuLA.

Tabnuua 4.5

HomuHanbHbIA BHYTPEHHWUI guameTtp Pa3nnua mexgy makcumanbHbIM U1 OTknoHeHune npoduns
Kopnyca, Mm MUHUMANBHBLIM AuameTpamu Kopnyca

Ho 250 BknouUTENBHO 1 MM

CB. 250 po 500 ekntoY. 2 MM

« 500 « 900 « 1,0 % ot gnametpa kopnyca 3 mm

« 900 « 1400 « 4 mm

« 1400 « 1800 « 5 mMm

« 1800 « 2200 « 18 mm 6 Mm

« 2200 « 2500 « 7 Mm

Cebiwe 2500 18 mm nnm 04 % ot anametpa xop- | 8 mm unm 0,2 % OT guamMeTpa Kopny-
nyca, B 3aBUCUMOCTM OT TOrO, kKakoe | ca, B 3aBUCMMOCTM OT TOro, KaKkoe 3Ha-
3Ha4eHue Gonblue YeHue bGonblue
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4.2.7 OTKNoHeHWe npocunsa Kopryca eMKOCTU LMNnuHAgprUYeckor unu ccepudeckoit dopmbl ninnu ccepuyec-
KOro AHULLA He A0MKHO NPeBbILaTh 3HaYeHWIA, MpUBeaeHHbIX B Tabnuue 4.5.

4.2.8 OTknoHeHWe obpasyroLLeli kKopnyca eMKOCTU LunuHapruIeckoi unu cepudeckoli opmel OT NPAMON
NNHUK AOMKHO BbITh He Bonee 0,3 % OT ANWHbLI BHELLIHEN OKPY>KHOCTMU.

4.2.9 My6uHa aHULW, AoMKHa BbITb He MeHee HOMWHANLHOTO 3HaYeHust U He Bonee 1,25 % BHYTPeHHero
AnameTpa, nnu 38 MM, B 3aBUCUMOCTU OT TOrO, KAKOe 3HaYeHUE MeHbLLE.

4.2.10 B Topocepuyecknx aHULLAX BHYTpEeHHUIA paguyc usruba mexay 60koBoii cTeHkol u cchepoli gon-
XeH 6bITb He MeHee 0,1 BHYTpeHHero gvameTpa Kopnyca eMKOCTH.

4.2 .11 OTKNoHeHWe onopHbIX NoBepxHOCTel dpriaHLEeB, B 3aBUCUMOCTU OT HOMUHANbHOTO AnaMeTpa eMKOCTU
DN, oT NnockoCTHOCTU A0SKHbI BbITh:

DN <450 ... 1,0 Mm

450 < DN < 1000 ... 1,5 Mm

DN > 1000 3,0 Mm.

4 212 ®naHupbl 4OoMKHbI BbITh NepneHAUKYNsipHbI 0CK NAaTpybKoB; OTKINOHeHWe chnaHUEB OT NepneHauKynsap-
HOCTW AOIMkKHO 6bITk He Bonee 1° Ana conaHUeB HOMUHaNbLHLIM AnaMeTpoM He Gonee 100 mm 1 0,5° ana naHues
HOMWHasbHbIM AnamMeTpoM He meHee 100 MM.

4.2.13 OTKNoHeHWe TOSMWMHLI flaMuHaTa OT cpefQHero 3HadyeHust JOMKHO ObiTb He 6onee 10 % vunu He
6onee 3 MM.

4.3 YcnoBHoe o603HauyeHUue

YcnoeHoe 0603HaueHne eMKOCTM I0MKHO BKIIOYaTh: HauMeHoBaH e Buaa Npoaykunn — «EMKoCTbY, 060-
3Ha4YEeHWe KaTeropunm eMKOCTM B COOTBETCTBUM C 4.1, 3HaueHWe AaBNeHWs), 3HaueHWe o6bema, 06o3HaueHne
HaCTOALLEero cTaHaapTa.

Mpumep ycnoBHoro o603HauyeHWsa eMKOCTV NepBoii kaTeropuu, paboTaroLLeii noa AaBneHuem
2 kMa, o6bemom 51 m3:

Emkocmb I-2-51 FOCT P 55072—2012

5 TexHnYyeckue TpeboBaHUA

5.1 EMKOCTIM JOSMKHBI COOTBETCTBOBATL Tpe6OBaHI/IF|M HacToALwero craHgapTa U n3rotaBnnuBaTbcs No KOHCT-
pyKTOpCKOIZ N TEeXHONOTMYECKOM OOKyMeHTaL N B COOTBETCTBUN C TEXHUYECKUM 3ajaHUeM, yTBepXKAEeHHbIMU B
YCTaHOBJIEHHOM NopsAake.

5.2 XapaKTepucTuUKu

5.2.1 PacuyeTHoe faBneHue W/nnm Bakyym eMKOCTEN B 3aBUCUMOCTY OT KaTeropum AoKHbl COOTBETCTBO-
BaTb Tabrvue 5.1.

Ta6nuuya 5.1

KaTeropus emkocTu Haenenne w/unu sakyym, MNa
Kateropus |1 >+ 500
Kateropus 111 <+ 500
Kateropus i mppocTatnyecknii Hanop
T Bellie rmapocTaTMHeckoro Harnopa.

5.2.2 PekomeHayeMble 06beMbl EMKOCTEN B 3aBUCUMOCTMW OT KaTeropuu:

KATETOPUSE | ..ot 6onee 50 m®
KATETOPUA 1| ...oveieeeeeeeeeeeeeeee e oT 10 go 50 m®
KaTEroPUST 1 ..o He Gonee 10 m°.

5.2.3 Mo nokazaTensamM BHELLHEro Buaa eMKOCTW AOMKHbI COOTBETCTBOBATL TpeboBaHUAM, NpuBeieHHbLIM B
Tabnuue 5.2.
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Tab6nunuya 52— Jonyctumble gedekrsl

Oedekt BHyTpeHHAs noBepxHOCTL BHelwHss noBepxHOCTL
My3bipn He ponyckaetcs HnameTtpom He 6onee 6 MM, BbICOTOMN
He Gonee 1,5 MM
Ckonbl He ponyckaetcs Mmy6uHon He Gonee 6 mm, Npu ycno-
BWM, YTO OHM HE NPOHUKAIOT B apMUpy-
IOWMWIA CNOWM NnamuHaTta
TpelwmHbl He ponyckaetcsi He ponyckaetcs

BonocsiHble TpewmHbI

He ponyckaetcs

He ponyckaetcsi

Cyxue nsaTHa

He ponyckaetcs

He 6onee 10 wTt. Ha KBagpaTHLIA METP
n He 6onee 100 mm2 Ha BClo Nnowaab
NOBEPXHOCTN

My3bipbkn BO3OYX2

He ponyckaetcs

OuameTtpom He Gonee 3 Mm u He 6Go-
nee 3% oOT Bcell nnowagy noeepx-
HOCTH

OTKprTbIe y4acTkn ctekna

He ponyckaetcsi

He ponyckaetca

OTKpbiThle 00pe3aHHble kpas

He ponyckaetcsi

He ponyckaetca

Mpumecsh He ponyckaetcs He ponyckaetca

PakoBUHbI HNnametpom He Gonee 3 MM u my6u- | [uameTpom He Gonee 3 MM u rnybu-
HOW He Gonee 0,5 MM, KONMYeCTBO He | Hol He Gonee 1,5 MM, KONWUYECTBO He
A0mKHO npesbiwatk 1 Ha 104 Mm?2 [0rmKHO mpesbiwath 1 Ha 104 Mm?2

3aaupel my6uHon He 6onee 0,2 Mm Imy6uHoli He Bonee 0,5 Mm

[MopncTOCTb NOBEPXHOCTU

He ponyckaetcs

He ponyckaetca

Cknagkwm

TonwmHon He 6onee 20 % OT TONWMHBI
CTEHKW, HO He Gonee 3 Mm

TonwwmHon He 6onee 20 % OT TONWUHBI
CTEHKM, HO He Gonee 4,5 Mm

Pe3kas HeOQHOPOAHOCTb

OnvHon He Gonee 0,5 Mm

OnvHon He Gonee 1 mm

ansa 6e3Har|opr|x eMKOCTEN N He MeHee 5 MM Anst HanopHbIX EeMKOCTEMN.

10

5.3 TpeboBaHUs K NnaMUHaTy

5.3.1 Dedopmanma namuHaTa He gosmkHa npeelwaTh 0,26 % nim 6bITb Bonblue HauMeHbLUEero aHa4YeHus
aedopmauun 6onee yem B 1,3 pasa, B 3aBUCUMOCTU OT TOTO, KAKOE U3 3HAUYEHUIA MEHbLLE.
5.3.2 TonwmHa nammHata 6e3 ydeTa TepMonnacTUIHoro chyTepoBOYHOO €10 AOMMKHA BbITh HE MeHee 3 MM

He gonyckaeTcs pe3koe n3aMeHeHWe ToNWWHbI naMuHaTa. CooTHoLLeHWe Mexady pasHbIMW TOSLWMHaMM na-
MWUHaTa He A0MKHO BbITe 6onbLUe, YeM 1:6 (cM. pucyHkn 5.1—5.6).

. T

T — ANWHa NnaBHOrO nepexona; t — TOMWMHA NnamuHata; D; — BHYTPeHHW A auameTp kopnyca

PucyHok 5.1 — EAWHUYHBIG nnaBHbIv nepexod npy U3MEHEeHWN TOIMHBI LUNMHAPUHECKOro Kopnyca
(NPUMEHSIOT B HaNOPHbLIX EMKOCTSIX C TEPMOMNNACTUHHLIM PYTEPOBOYHBIM Crioem unu 6e3 Hero)
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T — AnvHa nnaBHOro nepexoaa; t — TonwyHa nammHara; D. — BHYTPeHHMId AMameTp Kopryca

PUcyHOK 5.2 — EAWHUYHBIA NNaBHbI Nepexoi npu U3MeHeHWW TOJILLMHbI B palioHe naTpybKoB M KOHUYECKUX
cekuuii (MPMMEHSIIOT B HAMOPHbIX EMKOCTAX C TEPMOMNAACTUYHLIM (PYTEPOBOYHLIM CMI0OEM WU 6GEe3 Hero)

I — A/MHa NMAaBHOrO Mepexofa; t — ToMwwHa namvHata; D- — BHYTPEHHWIA anameTp kopryca

PucyHok 5.3 — EAWHWYHbIA NNaBHbIi Nepexoh npu U3MEHEHUW TOMWMWHbI B palioHe 3/1eMeHTa XeCTKOCTU
(NPUMEHAT B HAMOPHbLIX €MKOCTAX C TEPMONIACTUYHbIM (PYyTEPOBOYHLIM C/Al0EM WAn 6e3 Hero)

T — A/MHa NnaBHOTO Nepexofa; t — ToMWMHA flamuHaTta; D- — BHYTPeHHW AuameTp Kopnyca

PucyHok 5.4 — EpAWHWYHBIA NAaBHbIA nepexod nNpyv W3MEHEeHUW TOJWMWHbI B painoHe 3feMeHTa
XECTKOCTM (BKIYass MeTanamyeckuii yronok unm T-ob6pas3Hoe Konbuo) (MPUMEHST B HAMOPHbIX
€MKOCTAX C TEpMONNacTUUYHbIM (PyTEPOBOYHLIM C/l0eM UM 6e3 Hero)

T — ANvHa NnaBHOTO Nepexoaa; t — TonwmHa namuHara; D- — BHYTpeHHMId auaMeTp Kopnyca

PucyHok 5.5 — [BOIHOW nnaBHbI nNepexos Npu U3MEHEeHUW TOMLMHbI LUANHAPUYECKOro Kopnyca
(NPUMEHSAT B HANOPHbIX EMKOCTAX 6€3 TepMOonaacTUYHOro hyTEPOBOYHOrO C/0S)
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T — A/VHA NNaBHOTO nepexoaa; t — TonwmHa namuHarta; D(— BHYTPeHHU gnameTtp koprnyca

PucyHok 5.6 — [BOIiHO/ MNaBHbIii Nepexof npu W3MEHeHWU TOMLMHbLI B paiioHe NaTpyGKOB U KOHUYECKUX
cekuuini (NPUMEHSIIOT B HaMOPHbIX eMKOCTSIX 6€3 TepMOoMnaIacTMYHOro yTepoBOYHOrO Crl0si)

OnnHy nnaBHoro nepexoga I, MM, BLIYUCAAOT MO hopmyne

T=jD j, (5.1)

roe D, — BHYTpPEHHWI gnameTp eMKOCTU, MM;
t — To/lWMHa NnaMuHaTa, MM.

5.3.3 B MecTax coeiMHEHNSA OTAEbHbIX CEKLNIA KOopnyca eMKOCTU NPUMEHSAIT NepekpbiBaloLWwnii nammHart.
MepekpbiBaOLWMNn NnaMUHAT LOMKEH NIABHO CXOANTb HA HET, UTO6bI n3bexartb pe3knx nepenagos TONWNHbLI. CoOT-
HOWEeHNEe MeXAy pasHbIMU TOMWMHAMN NamMnHaTa He 40/1XHO 6biTh 6onblie, yem 1:6.

B mecTax coeguHeHNsA OTAEeNbHbIX CEKLMIA KOpnyca eMKOCTU HEOH6X0AMMO AONONHUTENIbHO NPUMEHATb yN-
NOTHUTENbHYIO NEHTY WNPUHOIK He meHee 100 MM, NnpeacTaBAaoLLYy0 co60i KOHCTPYKLMIO M3 cnoss CSM maccoi
Ha eguHUUyY nnowaan 1200 Kr/mM2, NOBEPX KOTOPOIo yKIaAblBaT CTEKNOTKAaHb, MPONUTAHHY0 TEPMOpPEaKTUBHOWM
CMOJOMA.

Mpun coegnHeHNN OTAENbHbLIX CEKLUI KOpnyca eMKOCTU He AonyckaeTca HecoBnajgeHne pasmMepoB OTAENb-
HbIX CeKUMn Kopnyca emkocTn 6onee yem 0,2 % OT BHYTPEHHErO AuameTpa eMKOCTH.

5.3.4 MNpwu BblkNagke apMUPYOLWMIA HANONHNUTENb BIaAMeNN yKNaAblBalOT BHaXNecT He MeHee YyeM Ha 50 mwm.
MecTa coegMHEHNA apMUPYIOLLETO HANOMTHUTENS B COCEAHUX NaMensax fO/HKHbl ObiTb CMeLW eHbl OTHOCUTE/TbHO
Apyr Apyra.

5.3.4 TBepfOoCTb laMMHaTa A0/KHa 6biTb He MmeHee 80 % OT TBEPAOCTU CMOJbI, yCTAHOB/IEHHON B HOpMa-
TUBHOM W/IN TEXHUYECKOM AOKYMEHTaXx.

5.3.5 CoaepxaHne ocTaToO4YHOro MOHOMepa CTUpona B lamuHaTe fO0J/IKHO O6biTb He 6051ee 2 % OT Macchl
CMOJIbI.

MpumedyaHune — OCTaTOUHbIA MOHOMEp CTVpOSA ONpeaensoT ANls NOANIMUPHLIX CMO.

5.3.6 JTamuHaTt fo/mKeH 6bliTb CTOEK K BO34ENCTBUNIO aleToHa B TeyeHne 3 MUH.

5.3.7 MNMpy ncnonb3oBaHUM TPEXCNONHON KOHCTPYKUUM npefesn NPOYHOCTU Ha MEXCNONHbIA coBUT MexXAay
npodunem nagpom gonxeH 6biTb He meHee 0,2 H/mm2.

5.3.8 MexaHnyeckue cBoiictBa namesnei

Mo mexaHuyeckum cBOICTBaAM namenu AOJSXHbl COOTBETCTBOBaTb Tpeb6OBaHMAM, NpUBEAEHHbIM B Tabaun-
ue 5.3.

Tab6nuya 5.3 — CeolicTBa namenei

Tvin apMVPYIOLLIETO HaMO/HUTESS

WR c nonotHa-  WR ¢ nonotHa-  OpgHoHanpas- MeTtog

XapakTepucTuka HbIM Mepense- HbIM nepenne- NleHHoe nenbl-
CSMF  CSM* TeHnem TEeHneM BOJIOKHO (B TaHuA
(ocHoBa u (ocHoBa 1 Hanpas/fieHue
YTOK)* YTOK)** BOJIOKHA)
1 YpenoHblA npegen NpoYyHOCTU npu Mo 8.8
pactsokeHun, H-m2/MM-kr, He MeHee 200 140 250 160 500
2 YpenbHblii MoAynb ynpyroctu npu Mo 8.9
pactsxeHun, H-m2/MM-kr, He MeHee 14000 14000 16000 16000 28000
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OkonyaHue mabnuybt 5.3

Tun apMUpyIoLLEro HaMoMHUTENs!

WR ¢ nonotHs- | WR ¢ nonotHs- | OpgHoHanpas- Meton

Xapakrepucruka HbIM nepenne- HbIM Nepenne- NeHHoe ucnbi-

CSM* CSM** TEeHUem TEeHUem BONOKHO (B TaHus

(ocHoBa K1 (ocHoBa K HanpasneHue
yTOK)* YTOK)** BOJOKHA)
3 lMNpoyHOCTL COeguHEHUs1 BHaxXIe- Mo 8.10
cTky npun casure, H/mm2, He menee 7,0 5,0 6,0 4,0 6,0

* 3HaueHus1 ykasaHbl s BCeX TUMOB TePMOPEaKTUBHBIX CMOr, Kpome ¢hypaHOBOW
** 3HaveHuss ans ypaHOBOW CMOIbI

5.3.9 MaccoBasa pnonsi apmupytollero HanonHutensa anss CSM — o128 % 0o 45 %, ana WR — o145 %
0o 55 %, ans ogHoHanpaeneHHoro BoslokHa — o1 65 % o 75 %.

5.4 Tpe6GoBaHus K TepMONNacTUYHOMY hbyTepOBOYHOMY CIIOIO0

5.4.1 ®yTepoBOYHbIN Crol AOMMKEH COOTBETCTBOBATL TpeboBaHUSIM HAaCTOsALLEro cTaHaapTa, ero Tun ycTa-
HaBMBAIOT B KOHCTPYKTOPCKOMN UIN TEXHONMOMMYECKON AOKYMEHTaLIMN B COOTBETCTBUM C TEXHUYECKUM 3aaHUEM,
yTBEPXKAEHHLIMU B YCTAHOBMEHHOM MNopsifike.

5.4.2 MNpepen NPo4HOCTM Ha CABUTI MEXAY TEPMONIIAcTUYHLIM by TEpOBOYHBLIM C/IOEM U TaMUHATOM A0SMKEH
BbITh He MeHee 7 H/MM?, NpouHoCTb Ha pasamp — 5 H/Mm.

MpwumeyaHune— 3agaHHylo NPOYHOCTL CLENMEHUst JOCTUraloT MyTeM yknagku pybrieHoro creknoBonokHa
unn CSM ¢ maccon Ha eguHuuy nnowaaun He mexee 0,45 Kr/m2 MeXay TEPMONNacTUYHLIM (PYTEPOBOYHBLIM CNOEM U
NaMMHATOM eMKOCTU W/WNu ee 3NEMEHTOB.

5.4.3 MNpegen Npo4HOCTU MPU PaCTSKEHUM CBAPHOTO LLIBA TEPMOMNSIAaCTUHHOrO hyTEPOBOYHOTO CIOS AOMKEH
ObITb He MeHee 85 % oT Npeaena NPOYHOCTU UCX0AHOro Matepuana, onpegensemoro no FOCT 11262, npu aBy-
CTOPOHHeit ceapke 1 He MeHee 70 % Npu 0AHOCTOPOHHEW CBapke.

5.4.4 3nekTpuyeckyo NPOYHOCTb CBAPHbLIX LLIBOB NMPOBEPSIHOT Mpu HanpsbkeHun oT 20 go 25 kB.

5.4.5 TonwwmHa TepMonaacTMHHOro oy TePOBOYHOIO CIOA A0MKHA 6bITh He MeHee 2,0 MM. [Npu NpuMeHeHUN
TEepMONIacTUYHOro by TEpPOBOYHOrO CNOS Ha NaTpybkax n Tpybax BHyTpeHHUM guameTpom He 6onee 100 mm ero
TonLMHa gomkHa BbITh He Gonee 1,5 MMm.

TonLKHa TepMonIacTUMHOro chyTepOBOYHOIO CIIOSI U3 MOSNIMBUHUIXITOPUAA A0KHA BbITh He MeHee 2,5 MMm.

He gonyckaeTca npUMeHeHne TepMoracTU4HOro oy TepoBOYHOTO CIOS U3 MOSIMBUHUNXITOPUAA TONLLMUHON
6onee 4,5 MM npu Temnepatype paboueii cpeabl Boile 40 °C.

5.4.6 CHWxeHWe 3HaueHNa Npeaerna NPoYHOCTU NPU pacTsPKEHUM TEPMOIUTAcTUYHOIO by TEPOBOYHOIO CIOst
rnocre Bo3gencTausi pabouunx cped no 4.2.4 oTHoCUMTENbLHO Npeaerna NPOYHOCTY NPU PacTsPKeHUN 40 BO3AeNCTBUSA
pabounx cpeq no 4.2.4 He AOMKHO NPeBbILIATL 3HAYEHUS ko3 ULIMEHTA CHUKEHUS IPOYHOCTU, paBHoro 10 %.

5.5 TpeGoBaHUs K TepMopeakTUBHOMY (byTepOBOYHOMY CHOIO

5.5.1 TepMopeakTUBHBbIN Oy TEPOBOYHbIN CIOW JOMMKEH COCTOSITL U3 MOBEPXHOCTHOTO COs M NoAKNaa04HOro
criosi. MoBepXHOCTHbIN Cnoii nsrotaBnMBakoT U3 MaTta u3 C-cTekna, NponuTaHHOro TepMopeakTUBHOW cMonoit. Ton-
LLMHA NOBEPXHOCTHOIO Cosi AorkHa bbiTe oT 0,25 fo 0,50 Mm. MNogknagoyHbIN Croii M3roTaBnUBaloT U3 pyGneHo-
ro CTeKnoBOSIOKHa Maccol Ha eaAMHULLY nnoLwaam He MeHee 1,2 kr/m2 unu CSM, maccoBas aonst KOTOPOro A0SK-
Ha 6bITb 0T 25 % A0 33 %. Ons emkocTel lI-i u l11-i kaTeropuii gonyckaeTcst UCNOfb30BaHWeE PyBrieHoro CTEKNoBo-
nokHa unu CSM maccoi Ha eauHuuy nnowaau ao 0,62 Kr/M2.

5.5.2 ApmupyroLLuii HanoNHUTENb B TAaMeNnu yKnaabIBaloT BHAX1eCT He MeHee YeM Ha 25 mm.

5.5.3 CHWKeHWe 3HauyeHWe Nnpeaena NnpoYHOCTU NPU PacTsHKeHUM TEPMOPEaKTUBHOTO hyTepOBOYHOIO Closl
nocne Bo3gencTeuns pabounx cpe no 4.2.4 oTHocUTeNbHO Npeaena nPo4YHOCTU MpY pacTskeHWN A0 BO31eiNCTBUSA
pabo4nx cpen no 4.2.4 He AOIMKHO NpeEBbILLATL 3HAYEHUs1 KoaddrumMeHTa CHUXKEHUSI NPOYHOCTU, paBHoro 10 %.

5.6 Tpe6oBaHUA K CbIpblo U MaTepuanam

5.6.1 MaTtepuansl, npuMeHsieMble 111 U3rOTOBNEHWS EMKOCTEN, A0/MKHbI COOTBETCTBOBATL TpeboBaHUAM
AeCTBYOLLMX HOPMATUBHBIX UMW TEXHAYECKUX AOKYMEHTOB, UMETb CONPOBOANTENbHYO AOKYMEHTaLUIO, BKITHO-
Yas NPOTOKOMbI UCTILITAHUIA, U AOSTKHBI ObITb NOABEPTHYTEI BXOAHOMY KOHTPOJIIO.
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5.6.2 [insi u3roTtoBneHUs1 eMKOCTEN UCTIONb3YIOT CneayoLee chipbe N MaTepuarbl: TepMopeakTUBHbIe CMO-

Ibl, apMUpYyoLLIMEe HAMNONTHUTESTN, TEPMOIJ1acTU4HbIE (bYTepOBO‘-IHbIe MaTepuansl.

5.6.3 B kauecTBe TepMOpPEaKTUBHBLIX CMOS IPUMEHSIIOT:
- nonuadcmpHbie (MN3);
- anokcuaHele (3);

- cbypaHoBble (Pp).
Temnepatypa TensioBov Aedopmaumn B OTBEPXKAEHHOM BUAe TEpMOPEaKTUBHBIX CMOM A0SKHA BbiTh He

MeHee YeM Ha 20 °C BbllWe, YeM pacyeTHaa Temneparypa paboyeli cpeabl eMkocT. OnpegeneHve TemnepaTtypbl
Tennosoi aedopmMaLMmn NpUBeaeHO B NpunoxeHun L.

5.6.4 B kauyecTBe apMUPYIOLLIUX HANOSNIHUTENEN NPUMEHSIIOT:

- CSM maccoit Ha eanHuLy nnowaau 300; 450; 600; 750; 900 r/M2. [InvHa CTeKnoBonokHa oT 25 A0 50 MM:;
- pybneHble poBUHI ANTMHOW HE MeHee 32 MM;

- HenpepbIBHbIE POBUHIK;

- TKaHbliA MaTepuan us pOBUHIOB UM CTEKNOMPSIKK;

B kayecTBe cbipbs 4151 MPOM3BOACTEBA aPMUPYIOLLUX HAMOMTHUTENEW NPUMEHSIIOT:
- E-ctekno;

- C-cTekno;

- A-cTekno;

- ECR-cTexno.

5.6.3 B kauecTBe TepMOMNacTUUHbIX hyTepohOUHBIX CIOEB NPUMEHAIOT:

- nonueuHunxnopug (MBX/PVC);

- nonunponuneH (MNMN/PP);

- nonueuHunuaeHdTopua (MNBAP/PVDF);

- aTuneH-TpucptTopxnopatuneH (3-TOXS/ECTFE);

- XJlopupoBaHHbIn nonusuHnxnopona (XMBX/CPVC);

- (bTOpMpPOBaHHLIN aTUNEH-NponuneH (PIMN/FEP).

5.7 MapkupoBka

5.7.1 Kaxxgas eMKOCTb JOKHa UMETh YETKYHO, NErko UMTAeMyH MapKUpoBKy. MapkupoBKy OCyLLECTENAT

C MOMOLLbIO MHbopMaLMoHHbIX Tabnnyek no FOCT 12971. MapkupoBKy HAHOCAT Ha MHChOPMAaLMOHHYHO Tabnuyky
TepmMorneyaTHbIM Criocobom.

NHbopmaLmoHHyto Tabrinuky KpensT Ha Hapy)kHyto MOBEPXHOCTb CMOCO60M, He HapyLLIatoLLMM LIEMNOCTHOCTb

NOBEPXHOCTY 1 06ECNEUMBAIOLLM COXPAHHOCTb MapK/POBKU NPU XPAHEHUW, TPAHCMOPTUPOBAHWN, NOTPY304HO-
pasrpy304HbIX paboTax, MOHTaXe W 3KChyaTaluu.

5.7.3 MapkunpoBka goskHa cogepxatb:

- HaUMeHoBaHWe NPeANPUATUS-M3rOTOBUTENS U €ro TOBAPHbINA 3HAK;

- lopuanYeckuin agpec nNpeanpuaTUa-MaroToBUTeENs;

- ycrnoBHoe 0603HaueHne eMKOCTI B COOTBETCTBUM C HACTOSALLMM CTaHAapToM;

- 3aBO/ICKON HOMeEp;

- AaTy U3roTOBMNEHWS;

- pacyeTHoe aasneHue (MMa) u/unu makcumanbHbIA Hanop U 0THOCUTENBHYIO MOTHOCTL paboyeii cpedbl;
- NCMbITaTeNbHOE AaBNeHVe;

- pabouyto TemnepaTypy, COOTBETCTBYIOLLYO paboveMy AaBneHuIo;

- TUN TEPMOMNIacTUYHOro by TEPOBOYHOIO Crosl, MPU ero Hamuymu.

5.7.4 TpaHcrnopTHy MapKupoBsky HaHocsiT o FOCT 14192 ¢ HaHeceHeM MaHUNyNALMOHHbLIX 3HakoB «LLTa-

GenvpoBaTh 3anpeLlaeTcay, «He kaTuTby.

5.8 YnakoBka

yI'IaKOBKy eMKocTeln NPON3BOAAT B COOTBETCTBMM C AOTOBOPOM Ha M3roToOBJ1IEHNE n/vnu MOCTaBKY €MKOCTU.
6 Tpe6oBaHuA Ge30nNacHOCTU U oxpaHa OKpYXalolienh cpeabl

6.1 Tpe6oBaHusa GezonacHocTH

6.1.1 EMKOCTM Npu KOHTaKTe C HUMW He NpecTaBnsaioT ONacHOCTU AN Yenoseka, 1 paboTa ¢ HUIMU He

Tp66y6T crneuyanbHbIX Mep 6esonacHocTU.
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6.1.2 MNpu noaroToBke NPOU3BoOACTBA U MexaHU4eckoin 06paboTke emMkocTel B BO3AYLUHYO cpedy pabodeit
30HbI BbIAENSAOTCS Mapbl CTMPOa U aueToHa, parMeHTbl CTEKNOBOSOKHA, CTEKINSIHHAA Nbiflb, Mbifb CTEKTOKOMMO-
3UTHOIO MaTepuana, Bbi3blBatoLie pasapaxeHue CnM3ncTbix 06onoyek rmas, pasgpaxeHue KoXu, 3ya U okasbl-
BatoLme pnbporeHHoe BO3AeNCTBIE Ha BepXHUe AbiXxaTenbHble NyTu. Mpu nogrotoBke cMonbl B paboyet 30He 1
npuv KOHTpOrie NpoLiecca HarnbINIeHNs:, HAMOTKM UMW BbIKNaAKU BO3MOXHO MonagaHue ee Ha KOXY pyK, HYTO Bbi3biBa-
€T pasgpaxeHue 1 gepMaTuTbl.

MpeaensHo-gonyctuMble koHueHTpauuy (MAK) v knaccel onacHOCTU yKkasaHHbIX BeLLLeCTB B Bo3ayxe pabo-
yeli 30oHbI Mo FOCT 12.1.005 n [1] npuBeaeHbl B Tabnuue 6.1.

Tabnuuya 6.1 — NpegensHo AONMYCTUMbIE KOHLIEHTPALMM M KIAcChl ONacHOCTU BELECTB

BeuiectBo I'I,ElKBps, mr/m3, He Gonee Knacc onacHocTtu
MenNb cTeknokomnoauta 5 3
Ctupon 30/10 3
Mepokeua umkenorekcaHoHa 1 3
CTeKknoBONOKHO 2 3
CreknisiHHaA nbib 2 3
AueTtoH 200 4

6.1.3 Mpw npon3BoACTBE, B TOM UUCNE NPU MexaHudecko 06paboTke eMKocTel, AOMKHbI BbINOMHATLCSA
TpeGoeaHusa 6esonacHocTy B cooteeTcTBUM ¢ TOCT 12.3.030.

6.1.4 Ang 3awWwutsl OT BpeAHOro BO3AEUCTBUS, YKazaHHOrO B 6.2, NPUMEHSAIIOT cpeicTBa KONNEKTUBHOWN U
MHAMBWUAYanbHOW 3almThl paboTatowmx no FOCT 12.4.011.

6.1.5 [Ins 3aLlMTbl OpraHoB AbIXaHKs OT NAapo- U ra3o06pasHbIX BpeaHbIX BeLLecTB HeobXoAMMO UCNONb30-
BaTb hMnbLTPyoLLMeE NpoTuBorasoBkle pecnvpaTopbl PMM-67 (natpoH A) no FTOCT 12.4.004. Ons 3awutel opraHoB
ObIXaHWsa OT NbINN 1 a3po3oneil HeobxoaMmMo UCNorb3oBaTh pecnupatopsl LUB-1 «Jlenectok» no FTOCT 12.4.028.

Ons 3allnThl KOXW PYK NPUMEHSIFOT NacTy Ha OCHOBE NaHoMMHa, CUIMTMKOHOBRIA KpeM Ansl pyK, TEXHUYecKue
pesunHoBble nepyatkm no FOCT 20010, a Takke UHAMBUAYaNbHbIE 3allUTHbIE AepMaTonormieckue cpeacTea ¢
mapkuposkoli IMNH, M1, Ckn O no FOCT 12.4.068.

6.1.6 K paboTe ¢ n3genvsiMmm n3 CTeKNoKoMnosuTa MoryT gonyckarecs nuua He monoxe 18 nert, npoweawmue
npeaBapuTesibHbIA MeguUMHCKUA OCMOTP B COOTBETCTBUM € TpeboraHusamu MuHagpasa Poccuu, cneumnansHoe
0byyeHue, BBOAHLIA MHCTPYKTaX Mo TEXHKKe Be30MacHOCTU, NoXapHoli 6e3onacHoCTM, a Takke caaBLUne SK3ame-
Hbl crieLanbHOM KOMUCCUN.

6.1.7 CocTosiHWe BO3Ayxa paboyel 30HbI B NPOU3BOACTBEHHbLIX MOMELLEHNSAX JOMKHO COOTBETCTBOBATL
caHuTapHo-rurneHnyeckum TpeboraHusam MOCT 12.1.005 1 rurneHudeckmm Hopmatueam [1].

6.1.8 MNMpounsBoaCTBEHHLIE MOMELLEHNS], B KOTOPbLIX M3roTaBMNUBAOT EMKOCTU, a Takke NPOBOAAT X MeXaHu-
Yeckyto 06paboTKy, OMKHbLI BbITe 060pYAcBaHbI NPUTOYMHO-BLITSKHOW BeHTUNAUMel no MTOCT 12.4.021, a paboune
MecTa — MeCTHbIMU oTcocamMu, obecneunBatoLLMMU BbiNonHeHue TpebosaHWii 6.1.7.

6.1.9 NamuHaT He3aNeKTPONPOBOAEH, HEB3PLIBOONACEH, OTHOCUTCS K TPYAHOCrOpaeMblM MaTepuanam rno
FOCT 12.1.044.

6.1.10 MoxxapHyto 6Ge3onacHOCTL Ha NpednpuUsaTUK 1 paboumx Mectax cnegyet obecneyvBaTh B COOTBET-
cTB1K ¢ TpebosaHna FOCT 12.1.004.

6.1.11 B mecTax nponssoacTBa paboT c eMKOCTbIO, @ Talkke BONM13n MecT ckiiagupoBaHuWs Chipbs U MaTepu-
anos 3anpeLlaeTcs pasBoANTb OroHb, XpaHUTb NIErKOBOCNNaAMEHsIoLLMeCs BelllecTBa.

6.1.12 Pabouve MecTa 1 MecTa ckiaaMpoBaHWs Cbipbsa U MaTepuanos AoSKHbl 6bITb 060pyaoBaHbI cpea-
CTBaMU NoXapoTyLUeHWs1 (BOOOW, NEHOW, NeckoM, KoLMoi). Mpu TylweHnn nagennii B 3akpbITbIX MOMELLEHUAX
cregyeT UCMob30BaTh MPOMBILLIIEHHbIe huUnbTpyroLue npoTueorassl no MOCT 12.4.121, Tunl.
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6.1.13 B cooTBETCTBUM C NMPpaBUNIaMK 3aLLUTbI OT cTaTudeckoro anekTpudecTsa rno NOCT 12.1.018 obopyao-
BaHWe OOSHKHO BbITb 3a3emneHo. OTHOCUTENbHAA BNAXHOCTL B paboyem NoMeLLieHUn oSKHa COOTBETCTBOBATh
TpebosaHuam MOCT 12.1.005. PaGoure mecTta AonkHbl 6bITb CHABXeHbI pe3uHOBLIMU KoBpukamMu. O6LLan anekT-
pobesonacHOCTb AorkHa cooTBeTCTBOBaTL TpebosaHuam MTOCT P 12.1.019.

6.1.14 Bce obopyaoBaHue, Ucnonb3yeMoe B NPOW3BOACTBEHHOM MpoLEcCe U3roTOBNEHUA eMKOCTeR,
AonmkHo oTeedatk TpebosaHuam MTOCT 12.2.003.

6.2 OxpaHa oKpyXxatoLien cpeabl

6.2.1 MpyMeHUTENBLHO K UCMOMbL30BaHMIO, TPAHCMOPTUPOBAHWIO, XPAHEHWIO EMKOCTEN cneuuarnbHble Tpebo-
BaHWUA K OXpaHe oKpyXXatoLLlei cpefbl He NpeabABNsIoT.

6.2.2 Beigensiowmecs B aTmocdepy Npu NponssoacTee U MexaHudeckoi obpaboTke napo-, rasoobpasHble
BeLLLeCTBa U MNblfb He AO0MKHbI NpeBbilaTs HopM MAK, ycTaHOBNEHHbLIX TMTIMEHUYECKUMU HopMaTMBaMu [2].

6.2.3 Npaeuna kOHTpoOnA Ka4yecTBa Bo3ayxa HaceneHHbIX nyHkToB — no FOCT 17.2.3.01. Mpasuna yctaHoB-
NeHUA AoNyCTUMBIX BbIGPOCOB BPEAHbIX BELECTB NPOMbILLNEHHbIMU Npeanpusitusimum — no FOCT 17.2.3.02.

6.2.4 Npu aBapuiAiHOW cUTyaLuK Ha NpeanpUATUM TpeboBaHMS K KOHTPOSTIO U OXpaHe OT 3arpsi3HEHUS NMoYB —
no MOCT 17.4.3.04, TpeboBaHNs KO OXpaHe NOBEPXHOCTHLIX BOA OT 3arpsAsHeHus — no FTOCT 17.1.3.13.

6.2.5 ObpauleHune c otxogamu — no FOCT P 52108. Hencnonb3yemble oTxoAbl NPOM3BOACTBA NoANexar
yTUAn3aumm, B Criydae HeBO3MOXKHOCTM YTUNM3aLMM OTX0AbI MPOU3BOACTBA AOMKHBI COBUPAaTLCA U BLIBO3UTLCS B
MecTa 3axopoHeHus ¢ cobniogeHnem Tpe6osaHuii [3] u no cornacoBaHuio ¢ opraHamu PocnoTtpe6bHagsopa.

7 MNMpaBuna npuemkn

7.1 EmkocTv npuHumatoT naptusamMu. Maptuen cumtatoT nioboe KoNnu4ecTsBo eMKOCTEN, U3rOTOBMEHHbIX NO
OOHOMY TEXHONOrMYECKoMY AOKYMEHTY, TEXHONOrMYECKOMY NMpoLLeccy 1 0AHOM KOHCTPYKLMMW 1 CONPOBOXAAEMbIX
0OHMM JOKYMEHTOM O KayecTBe.

Pa3smep napTuun onpegensitoT ycnosusaMn 3akasa. [lonyckaeTcs nowTy4Has npuemMka.

7.2 JlokymMeHT o kadecTBe (NacnopT) A0MKEH coaepXxaThb:

- HaMMeHoBaHWe NPeANPUATUS-N3TOTOBUTENS U €70 TOBAPHbIN 3HAK;

- topMANYEcKnin agpec;

- ycrioBHoe 0603Ha4eH1e B COOTBETCTBMN C HACTOSLLMM CTaHAAPTOM;

- HOMep NapTuw;

- JaTy U3roToBMNeHuUs;

- pesynkTaThl NPoBeAeHHbIX UCMBbITaHUIA UK NoATBEPXKAEeHUe O COOTBETCTBUW KavecTBa usgenus Tpebosa-
HUSIM HaCTOsILLero cTaHaapTa;

- 0603HaYeHe HacTosALLEero cTaHaapTa.

7.3 insi NnpoBepKM COOTBETCTBUS U3aenuii TpeGoBaHWSAM HACTOSALLLEro cTaHAapTa NPOBOAAT KBanUUKaLMOH-
Hble, NPMeMo-caaToYHbIE, NepUoaNIEcKne UCTIbITaHUS,

7.4 KBanndukalmoHHbIe UCTIbITaHWs MPOBOASTCS NPY OCBOEHWM NPOU3BOACTBA EMKOCTEN, a TakkKe B creay-
OLLMX crydasx:

- NPU N3MEHEHUM TEXHOMOMMYECKOTO NpoLiecca U3roTOBNEHS;

- PV U3MEHEHN MapoK UCMONb3YEeMOro Chipbs U MaTepuasos;

- NPY M3MEHEHWU NOCTaBLUMKA U/WIN U3rOTOBUTENS UCMOMNB3YEMOrO ChipbSl U MaTepuarnos.

7.5 MNpremo-caaTouHbIe CMbITAHWS MPOBOAST C LieS1bio KOHTPOISA COOTBETCTBUS XapakTepUCTUK eMKOCTel
TpeBoBaHUSIM HACTOSALLLEro cTaHAapTa ¢ MPUMEHEHWEM CTITOLLHOTO KOHTPOIA.

7.6 Meprognyeckne UCNbITaHWA NPOBOAAT A5 NEPUOANYECcKOro NOATBEPXKAEHUS KaYecTBa eMKOCTeil 1
CTabuUnNbHOCTW TEXHOOMMYECKOro NpoLiecca ¢ Lenbio NoaTBepKaeHUs1 BO3MOXKHOCTU NPOAOIPKEHUS U3TOTOBNEHNS
eMKOCTel No AeCTBYIOLEN TEXHONOTMYECKON AOKYMEHTaLMN U NPOAOCIKEHUS ee NPUEeMKK.

Mepuognyeckme UcnbITaHUA NPOBOAATCS He pexe 1 pasa B rog Ha obpasuax, NpoeaLnx NpuemMo-caaTou-
Hble UCMbITaHWS.

MN3meHeHWe nepruoanyHOCTU UCMbITaHUA Mo MoBoMY U3 KOHTPONUPYEeMbIX NokasaTenei NpoBoaUTCs Mo co-
BMECTHOMY COIMacoBaHUIo U3roTOBUTENS U NOTPeBUTENS U OroBapMBAETCA B AOrOBOPE Ha NOCTABKY.

7.7 CocTaB kBannduKaLNOHHbIX, MPUEMO-CAATOUHBIX U NEPUOANYECKUX UCMIBITAHWUIA, A Talkoke Nepuoaunyd-
HOCTb KOHTpPONsi U 06beM BbIGOPKM NpUBeaeHb! B Tabnuue 7.1.
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Homep cTpykTypHOro anemeHTa Bug
HacToAWero craHgapra UCNbITAHUA
HaumeHoBaHue Konuvectso
nokasarens Texuuueckue MeTon! Ksanu- | Mpuemo- | Mepuopu-| ©oGpasuos
Tpe6osanun KOHTpOnNSA ¢ukaum- | cnatou- [ veckue
OHHblEe Hble
EmkocTtb
Pa3mepbl n nx npegenbHble OTKIO- 421,532 8.1 + + + 100 %
HEHwusl
Haenenve n gecdopmaums 5.2.1, 5.3.1 8.2 + + + 100 %
BHewHun eug 5.2.3 8.3 + + + 100 %
NamuHar
TeepgocTb no bapkony 534 8.4 + + + Mo 8.4.34
CogepxaHne OCTaTouHOrO MOHO- 5.3.5 8.5 + + + Mo 8.5
mMepa cTupona
AueToHoBas npoba 5.3.6 8.6 + + + Mo 8.6
Mpegen NpoYHOCTU HA MEeXCMon- 537 8.7 + + + Mo 8.7.3.3
HbIR cOBUr Mexay npocunem n aapom
Namenb
YaeneHbI npeaen npoYHocTy npu | Tabnuua 5.3, 8.8 + + + Mo 8.8.3.3
pacTskeHun nokasareno 1
YaenbHbI MOAyNb ynpyrocty npu | Tabnuua 5.3, 8.9 + + + Mo 8.8.3.3
pacTsaxeHnn nokasatens 2
MpoYHOCTE coeanHeHnst BHaxnec- | Tabnwuua 5.3, 8.10 + + + Mo 8.10.3.3
TKy Npv casure nokasarteno 3
CogepxaHve apMuUpyOWero Ha- 5.3.9 8.1 + + + Mo 8.11.4.1
nonHuTens
TepMonNnacTUUHbIN PYTEPOBOYHLIA CION
Mpenen NpoYHOCTM Ha CABUI MEX- 54.2 8.12 + + + Mo 8.12.3.3
Dy TEPMMNONacTUYHbIM DYTEPOBOYHBLIM
Crnoem 1 namuHaToMm
MpoyHOCTE Ha pasaup mMexagy Tep- 54.2 8.13 + + + Mo 8.13.3.3
MOMNACTUYHBLIM hYTEPOBOYHBIM CIIOEM
M NaMuHaTOM
Mpegen Npo4YHOCTM NpU pacTsixe- 54.3 8.14 + + + Mo 8.14
HWUW CBapHOIO LIBAa
OnekTpuyeckasi NPOYHOCTb CBap- 544 8.15 + + + Mo 8.15
HbIX LUBOB
CTONKOCTb K OelcTBUIO paboumnx 424, 54,6 8.16 + + + Mo 8.16
cpen®

npveegeHbl B 5.5.3

* OaHHbIi MeTOA Takke NMPUMEHSIIOT AN TEPMOPEaKTUBHOIO (DYyTEPOBOYHOIO Crosi, TpeGoBaHusI K KOTOPOMY

7.8 Peayneratsl KBanubUKaLUOHHLIX UCTIBITaHUIA O0DOPMISIOT NMPOTOKOOM.

MpoTokon kKBanMrKauMOHHBIX UCTbITaHWA NPeabABNSOT NoTpebuTesto no ero TpeboBaHuio.
7.9 NMpw nonyveHn HeyaoBNETBOPUTENBbHBIX PE3YNETaToB MPUEMO-CAATOUHbIX UCTMbITaHWIA onpeaensioT Npu-
UWHbI HEYOOBNETBOPUTENBHBIX PE3YNLTATOB, NPU HEOOXOAMMOCTW NPOBOAAT peMOHT. [Nocne onpegeneHns NPUYKMH
1 peMOoHTa NPOBOAAT MOBTOPHbIE UCMbITAHNS.
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7.10 Mpwn nonyyYeHnn HeynoBNETBOPUTENbHBIX PE3ybTaTOB NOBTOPHBLIX MPUEMO-CAATOUHBIX NCMbITaHWUI NPo-
N3BOACTBO EMKOCTW He AONYyCKaeTCs BM/A0Tb A0 BbIAB/IEHUSA U YCTPAHEHUS NPUYMH HECOOTBETCTBUSA MaTepuana
TpeboBaHNAM HACTOSLLEro CTaHAAPTa Y NOJTyYeHNs yA0BIETBOPUTENbHbIX Pe3yNbTaToB HOBbIX UCMbITAHUIA.

7.11 Pe3ynbTaTtbl IPUEMO-CAATOUHbIX UCNbITAHUA OOPMAAIOT MPOTOKOIOM.

MpOTOKON NPUEMO-CAATOUHbIX UCMbITAHWIA AOMKEH BbITb BK/IIOYEH B KOMMJIEKT COMPOBOAUTENbHON AOKYMEH-
Tauuu.

7.12 lMpn nonyYyeHUn HeyaoBNETBOPUTESbHbIX PE3y/IbTaToB NePUOANYECKNX UCNbITaHW XOTA Bbl N0 OAHOMY
13 nokasaTenei nx NepeBoAAT B KATErOPMI0 NPUEMO-CAATOUHbIX A0 MOYYEHUS MONOXKNTE/NbHBIX Pe3y/bTAaTOB Mo
[AaHHOMY nokasaTte/silo Ha Tpex NPOU3BOJIbHO B3ATbIX U3LeNMAX Noapsas.

7.13 Pe3ynbTaTbl NEpUoagNYecKnx NCMbITaHNin 0hopMIAIOT NPOTOKOMOM.

MpOTOKON NEPUOAUYECKNX UCMbITAHWA NPEABABNAIOT NOTPEOUTENO NO ero TpeboBaHuIo.

8 MeToabl ncnbITaHWiA

8.1 OnpefgeneHne pa3MepoB W UX NpeaefibHbIX OTKNOHEHWI

Pa3mepbl eMKOCTel 1 UxX OTKIOHEHUS criefyeT N3MepsaTb C NOMOLLbI0 CPeACcTB, 06ecneyrBatoLLInX NorpeLu-
HOCTb He 60s1ee 30 % yCTaHOB/IEHHOTO AOMYCKa Ha N3roToB/EHME.

Mpodhunnb kopryca eMKOCTU LMANHAPUYECKON Unn cdoepmnyeckoi hopmbl n/mam cdpepmyeckoro gHula nme-
PAIOT MO BHYTPEHHEl WM No BHELUHEl MOBEPXHOCTW Kopnyca C MOMOLLbI0 wabaoHa (PUcyHok 8.1), umetoLero
[ONUHY, paBHYH 1/4 BHyTpeHHero guameTpa Kopryca eMKOCTU u/unm chepryeckoro gHuLLa.

D. — BHYTPEHHUIA anameTp; t — TonmHa; X — OTKIOHeHWe; 1 — Wwab/ioH s U3MEepeHUst BHELLHEro
avavetpa; 2 — WabnoH A1 W3MEpPEeHUst BHYTPEHHErO AvameTpa

PucyHok 81 — OTK/IOHEHWE OT KPYrAoi hopMbl AN LUIMHLPUYECKUX KOPMYCOB eMKOoCTel
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FnyBurHy AHULL U3MepPSAIOT OT NIOCKOCTU, NPOXOASILLEN Yepes TOUKY Ha BbICOTE OTOOPTOBKU.
8.2 OnpepeneHuve paBneHnua u gecgpopmaunm

8.2.1 M'mapaBnuyeckoMy UCNbITaHUIO AU UCMLITAHUIO BAKYYMOM MOAnexaT BCe HanopHbIe eMKOCTH nocne
WX U3roTOBNEHMSI.

Mapaenuyeckne UCNbITaHUSA UNK UCNbITaHWUS BAKYYMOM eMKOCTEN NPOBOAWT NpeanpusiTue-u3roToBuTerb.

Mapaenuyeckue UCnbITaHUSA UNKW UCNbITaHUA BAKYYMOM eMKOCTE, TpaHCMopTUPYEMbIX YacTsiMu 1 cobupa-
€eMblIX Ha MecTe MOHTaXa, 4onyckaeTcs NPOBOAUTL NOCHE UX U3rOTOBINEHUS] HA MecTe YCTaHOBKU.

8.2.2 UcnbiTaTenbHoe AasneHne Npyu rmapaBnnuyeckoM UCTbITaHWU A0MKHO BbITh BorbLie pacyeTHOro AaB-
neHus He MeHee Yem B 1,3 pasa.

Mpu ucnbITaHUK BaKyyMOM BHYTpPEHHEE UcnblTaTenbHoe AasneHne A0MKHO BbiTh TakUM, YTOObI BHELLHEee
haBneHve, BO3AeWCTBYIOLEEe HA eMKOCTb, Gblno Gonblue pacHeTHOro BHELLUHEero AaBMEHUS He MeHee YeMm
B 1,3 paza.

Ecnu HanopHasa eMKOCTb NpoeKTUpoBasnach Ans MONHOro Bakyyma, abconoTHoe 3HauyeHue BHYTPeHHero
ucnbiTaTeNbHOro AaBneHnsa omkHo 6biTb 0T 0 go 4 kMa.

Mpu HEBO3MOXHOCTUN UCNbITATb EMKOCTb BakyyMOM, ONYyCKAaeTCA Co34aBaTh UCTbITaTeNbLHOEe BHYTPEeHHee
naeneHue, kotopoe 6onbLue pacyeTHOro BHELWHEro gasneHus He MeHee Yem B 1,5 paasa.

8.2.3 ina ruapaenuyeckoro NCnNbITaHNA eMKOCTU crieqyeT UCNofb3oBaTk Body. Temnepatypa Bofabl A0IMKHA
6bITb He MeHee 7 °C.

Mpw 3anonHeHWW eMKOCTW BOAOW A0SKeH ObiTh yaaneH Bo3ayX U3 BHYTPEHHUX MOOCTEN.

8.2.4 MNpu rmapasnn4eckoM UCNbITAHNK AaBeHne paBHOMEpPHO NOAHUMAIOT € MOMOLLbIO HarHeTaTeNbLHOro
Hacoca A0 3HaueHus, coctasnsatowero 50 % ot ucnbitateneHOro AasneHus. Nocne atoro gaBneHue ysenvumsa-
toT ¢ Wwarom 10 % oT ucnblTaTeNbHOro AaBneHUsA Ao AOCTUKEHUA UCNbITaTeNbHOro AaBneHNns.

Bpemsi BblaepXku Noa UcnbiTaTeNbHbIM AaBNeHNeM A0MKHO 6biTb He MeHee 60 MUH.

Mocne BbIAEPXKKM NO4 UCNbITaTeNbHLIM AaBNeHUeM AaBfeHne CHUXKaKT A0 AaBneHus, pasHoro 90 % ot
ncnblTaTenbHOro AaBNEHUs], U BblAEPXKUBaIOT B TeveHne 15 MUH, Nocsie Yero NpoBOAsT BU3yasibHbIi OCMOTP Ha-
PY>KHOW NOBEPXHOCTU EMKOCTH.

Mpy UcnblTaHUWM BakyyMOM AaBrneHWe paBHOMEPHO MOHWXKAKT C MOMOLLILIO MHEBMaTUYECKOro Hacoca Ao
3HadeHus, coctasnsitoLlero 50 % oT ucneiTatensHoro gasneHus. Mocne 3Toro AaBNeHNe yMeHbLIAT ¢ LWarom
10 % OT ucnblTaTeNbHOro 4aBAeHWs 40 AOCTMKEHNS UCNbITATENbHOrO AaBNEHNS.

Bpemst Bblaepkku Nod ncneitatenbHbIM AaBneHneM 4omkKHO bbiTe He MeHee 60 MUH.

Mocne BblAEPXKM NOA UCMLITATENBHBIM AABMNEHNEM AaBNeHMe NoBbILAOT 40 AaBneHusl, pasHoro 90 % ot
UCnblTaTeNbLHOro AABMNEHNS, U BbIASPKMBAKOT B TeUeHUe 15 MUH, Nocre Yero NpoBoasT BU3yanbHbI OCMOTP Ha-
PY>XHO NOBEPXHOCTY EMKOCTH.

8.2.5 UcnbiTatenbHoe AaBrneHne Npu rmapasaMyueckom UCTbITaHUA UK UCTIbITaHWY BAKYYMOM KOHTPONUPY-
0T ABYMSt MaHoMeTpamu. MaHoMeTpbl BbIBUParOT 0AHOO TUMa, Npeaena U3MepeHus, knacca TO4YHOCTU, OANHaKO-
BOI LieHbl AeneHusi. MaHoMeTpbl 4OTKHbI UMETh Kacc TOUHOCTU He Hke 2,5.

8.2.6 decopmaupio Npu rugpasanyeckom UCNbITaHUU UK UCTbITAHAW BaKYYMOM U3MEPSILOT TEH30MEeTpamu.

8.2.7 MNocne NpoBeaeHUs TnapaBiMYeckoro UCMbITaHus Boga AosmkHa BbITh MONHOCTLIO yaaneHa.

8.2.8 MMapaenuyeckoe UcnbiTaHUe JoMycKaeTcsl 3aMeHSTb MHEBMAaTUYECKMM UCTbITAHNEM.

8.2.9 UcnblTaHne 6e3HanopHLIX EMKOCTEN NPOBOAST HATMBOM BOAbI 40 BEPXHEN KPOMKN EMKOCTH.

8.2.10 Peaynbrathl UCNBITAHUA CHUTAOT YAOBNETBOPUTENBLHBIMU, ECNI BO BPEMS UX NPOBEeAEHUS OTCYT-
CTBYIOT:

- NageHve AaBneHnsl no MaHoOMeTpy;

- NpeBblLLeHWe 3HaveHus fgedpopmaninu (cm. 5.3.1);

- MPU3HAKW paspyLUEHWs], pacTPECKNBAHUS, NOSIBIIEHNSI BOMTOCSIHLIX TPELLWH Ha MOBEPXHOCTW NTaMUHaTa;

- NpUsHaky aedeKToB B LLBaAX TEPMONIACTUYHOrO by TEPOBOYHOMO COS.

8.3 BHELUHWI BMA NOBEPXHOCTU EMKOCTM Ha COOTBETCTBME TpeboraHUsiM Tabnuubl 5.2 npoBogAaT nyTem
BM3yanbHOMo 0CMOTpa.

8.4 OnpegeneHue TBepgocTu no bapkony

8.4.1 CywHocTb MeToaa

TeepaocTb 06pasLia onpegenstoT TeepaomepoM bapkona.

8.4.2 O6opyaoBaHve

Teepgomep bapkona (cMm. pucyHokK 8.2) COCTOUT U3 MHAEHTOpAa U UHAUKATOPHOIO YCTPONCTBA.
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1— KOXyX; 2 — MHOMKATOPHOE YCTPOICTBO; 3 — KOpMmyc; 4 — onopa; 5 — nayHxep; 6 — BEPXHAA raiika C HanpaBAeHWEM MJyHXepa;

7 — NPYXWHa; 8 — HWXKHASA raiika c HanpaBneHuem nnyHxepa;, 9 — cronopHas raiika; 10 — pbiyar; 11 — HenoaBwxHas BTY/Ka;

12 — nogswxHasa Hanpasnawwaa BTynka; 13 — npyXuHa NOABWXHOW Hanpasnsiower BTynkM; 14 — Hanpasnsioliee Kosblo;
15 — HakOHeYHVK NHAeHTopa; 16 — perynnpoBOYHOE KOMbLO

PucyHok 8.2 — TunoBas KOHCTpyKUus TBepaomepa bapkona

MNHOEeHTOp A0/KEH 6bITb M3rOTOB/IEH U3 3aKa/lleHHOW cTann B BUAE YCEUYEHHOTo KOHyca. Yron HaknoHa obpa-
3ylLei nHgeHTopa LO/KEH COCTaBNAThL 26 rpajgycoB, AMamMeTp BEPLUUHbI UHAEHTOPA AO/DKEH 6biTb 0,157 MM.

NHankaTopHOe yCTPOCTBO AO/DKHO MMETh wWwkany co 100 geneHnssmun. Kaxpoe geneHne 4O/HKHO COOTBET-
CTBOBAaTb rNy6uHe NPOHUKHOBEHUSI B MaTepuas, paBHoli 0,0076 Mm.

8.4.3 TloAroToBKa K UCNbITaAHUIO

8.4.3.1 MNMoparotoBka o6pasuoB

O6pasubl 4na NpoBefeHUs BCeX BUAOB UCMbITaHW M3roTaBAUBalT U3 UCXOAHbIX MaTepuanos, COOTBET-
CTBYKOLNX TPEO6OBAHMAM HACTOSALWEro cTaHAapTa, NPoLWeAW X BXOAHOW KOHTPOMb U NpefHa3HauYeHHbIX 418 Npo-
N3BOACTBA EMKOCTEW.

TexHoNornvyeckme pexnmbl nonepawnn M3roToBaeHMs o6pasLoB AO/DKHbI COOTBETCTBOBATbL TEXHO/OTMYEC-
KM pexumam v onepauusim Npon3BOACTBA €MKOCTEN.

8.4.3.2 TonwunHa obpasua AoMkHa 6bITb He MeHee 1,5 MM, AnvMHa U WKpuHa 06pasLoB — He MeHee 7 MM.

MoBepxHOCTb 06pasua Ao/mKHa 6bITb YNCTOW. Ha noBepxHOCTM o6pasua He fonyckaeTcs MexaHuvyeckux
NoBpeXAeHuWii: uapanuH UM oTBepCTuUii.

8.4.3.3 O6pasel, KOHANLMOHUPYIOT Npu cTaHgapTHol atmocdepe 23/50 no FOCT 12423 B TeyeHune 16 u.

8.4.3.4 KonnyecTBo 06pa3L0B A0/KHO 6bITb He MeHee 30.

8.4.3.5 TBepaomep KanmbpyT B COOTBETCTBUMN C UHCTPYKLMEWH N3rOTOBUTENSA Taknm 06pa3om, 4Tobbl NHAK-
KaTOpPHOE YCTPOMCTBO NOKa3biBaso MakcumManbHoe 3HavyeHne (100 geneHunid) npm usmMepeHumn TBEPAOCTH Ha CTek-
NAHHONM NOBEPXHOCTW M 3HAYeHue TBepAoCTH, COOTBETCTBYOLWEEe 3HAYEHNIO N3rOTOBUTENSA, HA aIlOMUHUEBOM Ka-
NM6POBOYHOM AUCKE, NOCTaB/IAEMOM BMeCTe C TBEpAOMEPOM.

8.4.4 TlpoBefeHUA UCNbITaHNA

8.4.4.1 VcnbiTaHne npoBogaT npu 23 °C 1 50 %-HO OTHOCUTENTbHOW BNAXHOCTW.

8.4.4.2 O6bpasey nomMeLlaT Ha TBEPAYI0O NOBEPXHOCTb, YTOOLI n3bexartb npornba wav gedopmannm obpas-
ua nof gasnieHnemM nHgeHtopa. NHAeHTop AoXeH 6bITb NepneHAnKyIspeH naockoct obpasua. Teepgomep gep-
XaT Mexy onopaMu 1 HanpaBnswLwen BTY/KON. YcTaHaBInBaloT TBepAoMep Ha obpasel. BbicTpo npuknagbiBa-
10T pyKamy Harpysky u hMKCUpPYOT MakCumasrbHOe nokasaHue WHAWKATOPHOro yCcTpoWCcTBa, KOTOpOe ABnseTcs
3HavyeHuem TBepaocTu no bapkony. Mpu npoBefeHUN UCNbITaHUA cnefyeTt nsberaTb CKOMbXEHUA MHAEHTOpa no
ob6pasuy.

8.4.5 O6paboTka pe3ynbraTtoB

3a pesynbTaT UCMbITaHWUA NPUHUMAIOT cpefHeapuMeTUYecKoe 3HaYeHne pe3ynbLTaTtoB UCNbITaHUA BCEX 06-
pasuos.

8.5 CogepxaHue octaTo4yHOro MoHomMepa ctuposa onpegensatoT no FTOCT P 50303.
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8.6 AueTtoHoBas npob6a

XnonyatobymaxHyto TkaHb pasmepom 5 X 5 cM cMaunBaloT B TexHuyeckom auletoHe (FTOCT 2768) v Hakna-
[OblBAIOT Ha NOBEPXHOCTL 06pasua Ha 3 MuH. Mo ucteyeHnn 3 MUH TaMUHAaT He J0/HKEH UMETb MPU3HAKOB JINMKO-
cTn. Pasmepbl o6pasua A0/HKHbI ObITb HE MEHEE pa3MepoB X/10n4aTobyMaxHoi TkaHu. KonnyecTso o6pasyos
[JOJIXHO ObITb HE MeHee NATU.

8.7 OnpepeneHne npegena NPOYHOCTU HA MEXCNOMHbLIN CABUT MexAay npodunemMm m a4pom

8.7.1 CyuwHocTb MeToga

K npodhnnsam TpexcrnonHoi KOHCTPYKUMM NpUKIaabiBaloT pasHoHanpaBieHHY0 Harpysky, AeCTBYIOLLY0 na-
pannenbHO NI0CKOCTU Npodinneid, A0 paspyLleHust obpasua.

8.7.2 O6opypoBaHue

MallunHa ncnblTatenbHas yHuBepcanbHas, obecneunsarolan pactsxeHue obpasua c 3afaHHoN NOCTOSAH-
HOW CKOPOCTbIO NepeMeLLeHNs 3aXMMOB 1 N3MePeHNs Harpy3ku ¢ 3afaHHoi norpewHocTbio no FOCT 28840.

3axsaTbl (CM. pUCYHOK 8.3). KOHCTPYKLMA 3axXBaToB f0/1xHa o6ecneyunsaTb NPUIOXKEHNE HArPy3Ku TONBKO K
NPOUIAM TPEXCNONHON KOHCTPYKLMN. PaccTosiHe OT Kpas KOHTaKTHOM NnoLwaikv 3axesarta o rpaHuLbl pasgena
npocnnsa naapa foMKHO 6biTb He MeHee 0,5 Mm.

MnacTuHbl 3aXnMHbIE (CM. pUCyHOK 8.3), o6ecneynBaloLme KpenseHre 3axsaTtoB Ha obpasue. 3axnMHble
NAACTUHbI JO/MKHbI BbITb CTAHYTHI TAKUM 06pa3oM, YTO6bI NPeAOTBPaTUTb UX COCKa/Ib3bliBAHUS C 3aXBaToB. BHYT-
PEHHIOID MOBEPXHOCTb 3aXMMHbIX NAACTUH MOKPbIBAOT CMAa304HbIM MaTepuasioM, obecneynsBarowmM CKOMb-
XeHue.

PuncyHok 8.3 — YcTaHoBka obpasua B 3axBarax

8.7.3 TlloaroToBKa K MUCNbITAHUIO
8.7.3.1 MNoproToBka obpasuos — no 8.4.3.1.
8.7.3.2 dopma 1 pa3mepbl 06pa3L0B yKasaHbl Ha pucyHke 8.4.
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PucyHok 8.4 — O6pasel, ANl UCNbITaHWi Ha npefen NPOYHOCTY Ha MEXCNOMHbIA caBur

A0pO AO/MKHO ObITb TAKOW TONLWMHbBI, YTOObLI €70 LEHTP HaXOAW/ICS Ha JIMHUN MPUNOXEHNS Harpy3Ku.

8.7.3.3 lnA onpegeneHnsa npegena NPOYHOCTM Ha MEXCMONHbIA CABUT UCMOMb3YT HE MEHee NATU
0o6pasLoB.

Ecnu cBolicTBa Siapa 3aBUCAT OT HaMpaBieHUs, UCTMbITaHNe J0/MHKHO NpoxoauTb Ha 10 o6pasuax, no naTb
06pasL0oB B K&X40M Harpas/IEHUN OCXU aHU30TPONUN.

8.7.3.4 O6pasubl KOHAUUMOHMPYIOT Npu Temnepatype (20 £5) °C He MeHee 3 4 A0 Hayana NpoBefeHus
ucnoiTaHus. Temneparypa nposegeHns ncnbitaHnsa — (20 = 5) °C.

8.7.4 TllpoBepneHne ucnoiTaHns

3akpennsaT obpasel B3axsarax U NnpuYkNagbiBaloT pasHoHanpaBAeHHY Harpysky K npouasam Tpexcnom-
HOM KOHCTPYKUMM (CM. pucyHOK 8.3) A0 TeX Mop, Noka He npousoingeT paspylleHre. CKOPOCTb HarpyXxeHus 40x-
Ha 6bITb NOCTOAHHONM N AO/HKHA Haxo4MTbea B npegenax oT 1,0 o 1,5 MM/MUH.

8.7.5 O6paboTKka pe3ybLTaToB

Mpegen NPOYHOCTM Ha MEXC/ONHbIA caBur s, H/MM2, BbIuMCAA0T no hopmyne

roe W — makcumasibHas Harpyska, H;

a — wupuHa obpasua, Mm;

b — panvHa obpasya, Mm.

3a pe3ynbTar UCMbITaHUSA NPUHUMAIOT cpefHeapudMeTUyecKoe 3HayeHue pesynbTaTtoB UCMbITaHUS BCEX
06pasLoB.

8.8 OnpepeneHne yaenbLHOro npegena npovyHOCTU NMPU pacTaXKEHUn

8.8.1 CywHocTb MeToda

K o6pasLy npuknaabiBaioT pacTArnBatoLLyo Harpy3ky, BEKTOP KOTOpPOI coBnagaeT c OCHOBHOM OCblo 06pas-
La, C NOCTOSAHHONM CKOPOCTLIO A0 paspylieHus obpasua, Wam 4o Tex nop, noka HanpshkeHue (Harpyska) wiv ge-
hopmaumsa (pacTsxXeHue) He JOCTUTHYT 3aiaHHONo 3Ha4YeHns. Bo BpemMs nNpoBefeHns UCNbITaHNS U3MEPAIOT Ha-
rPy3Ky 1 yA/MHEHWE, BblAEepXUBaeMoe 06pasLom.

8.8.2 O6opyaoBaHue

MaluvHa ucnbiTatenbHasa yHuBepcasnbHas no 8.7.2.

DKCTEH30MEeTP WM TEH30METP C TOYHOCTbI M3MEPEHUSA He MeHee * 1 % BO BceM Auanas3oHe M3mepeHus
Jechopmaumu.

MUVKpPOMETP C TOYHOCTLIO U3MepeHusa He meHee 0,01 mm.

8.8.3 NMoaroToBka K UCMbITAHUIO

8.8.3.1 NMoparotoska o6pasLos no 8.4.3.1.

8.8.3.2 dopma 1 pasmepbl 06pa3LoB ykasaHbl Ha pucyHke 8.5.
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[3— obwan a/mmHa; L — anvHa y3koil napanniefibHol 4actu; R — paguyc 3akpyrfienus; b2— luMpvHa Ha KOHUax;
b — wwupuHa y3koit yactu; h — TonwmHa; L — mncxogHoe pacctosiHue mexay 3axBaTamu; LO — mnameputenbHas 6asa

PucyHok 8.5 — ®opma 1 pasmepbl 06pasLoB
Pa3smepbl 06pa3y0B A0/MKHbI COOTBETCTBOBaTbTPpe60BaHMAM Tabnuubl 8.1.

Tab6bnunuya 81

Pa3wvep 3HaueHvie, Mv

VicxogHoe paccTosHve Mexay 3axBaramu (115 £ 1)
M3ameputenoHas 6asa (50 £ 0,5)
[nuHa y3koli napannensHoi 4vactu (60 £ 0,5)
O6wasn gamHa > 1501>
Paguyc 3akpyrneHus > 60

LnpuHa y3koit yactu (10 £ 0,2)
LLinpnHa Ha KoHuax (20 £ 0,2)
TonwuHa 2—10

1) ANsi HEeKOTOPbIX MaTEPUAIoB A/IMHA BbICTYNOB MOXET 6bITh yBeMUYeHa (HanpuMep, Tak, 4To6bl L3= 200 Mm)
NS NpeaoTBpalleHnst paspyLleHnst UM CKOMbKeHUs obpasua B 3aKuMax.

8.8.3.3 KonunyecTtBo 06pasuoB, Heo6xoAnMOe ANS onpeAenieHns yaenbHOro npegena npo4yHocTy npu pac-
TSAXKEHUN B KAXA0M HanpaB/ieHUN apMUPOBaHUS, LO/KHO ObiTb HE MEeHee NATU.

B cnyyae paspyweHus obpasua npyu UcnbiTaHMM B 061aCTV 3a2XXUMOB AaHHble B pacyeT He NPpUHUMANT, U
obpaseL, 3aMeHsIoT.

8.8.4 TlpoBegeHne ucnbiTaHuA

8.84.1 O6pasybl ycTaHaBNMBAKT B 3aXNMbl UCMbITATENbHOW MalwuHbl. O6pasubl, apMUpPOBaHHbIe OgHOHanN-
paB/IeHHbIMUW BO/IOKHAMW, yCTaHaB/IMBAOT B 3aKMMbl TakuM 06pa3om, 4Tobbl KOHLEBbIe BbICTYMbl BXOA4WUN B 3a-
XWUM He MeHee Yem Ha 7 MM.

8.8.4.2YcTaHaBnuBealoT npegsaputesnibHoe HanpsxeHve. 3HadyeHue npeasapuTtesibHOro HanpsxeHus oD, MMa,
[O/XHO COOTBETCTBOBATH HEPABEHCTBY

0<aD < 2000 * (8.2)
roe E— moaynb ynpyrocTtu npu pacTtsxeHuu, Mlla.
Mogaynb ynpyroctu npu pactsxeHuun E, MlMNa, BblYnCcNAOT No popmyne
(8.3)

roe a'" — HanpshkeHue npu pacTsaXeHun, nsmepeHHoe npu gechopmayunm pactsxeHunsa e'= 0,0025, MMa;
a' — HanpsXeHue npu pacTsaxXeHUU, U3MepeHHoe npu gedopmanmn pacTtsxeHusa e'= 0,0005, MMa.
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Ecnu nocne yctaHoBku o6pasLia B 3aKUMbl, 3HAYEHUE HaNPSXXeHUs! BbiLle 3Ha4YeHUsi NpeaBapuTenbHOro
HanpspkeHus, yaosneTeopsitoLLero chopmyne (8.2), ToO yMeHbLUAT HanpsbkeHne nyTeM nepemMeLLeHus Tpasepchl
ucnbITaTenbHOM MaLLWHBI CO CKOPOCTLIO 1 MM/MUH, NOKa 3HaYeHUe NpeaBapuUTENIbHOMO HaNpPsKeHUs He AOCTUrHeT
YCTaHOBNEHHOrO 3HauYeHusl, yaoeneTeopsitoLLero coopmyne (8.2).

8.8.4.3 YcraHaBNMBAIOT 3KCTEH30METPLI UNW TeH30MeTpbl. OnpeaensioT M3MepUTenbHYHo 6asy ¢ TOUHOCTLIO
He meHee 1 %.

Mpy NpMMEHEHUM OMTUYECKUX SKCTEH30METPOB Ha obpaseL, HAHOCAT KOHTPOIbHbIE MeTKW 4N onpeaenieHns
namepuTenbHol 6asbl.

OKCTeH30MEeTpbI UMK TEH30METPbI yCTaHABNWBAKOT HA OANHAKOBOM PAacCTOSIHUK OT cepeanHbl 0b6pasua 1 Ha
LieHTpanbHOW NnHWKM 0BpasLa.

8.8.4.4 CkopocTb NpoBefeH s UCbITaHWS! A0MKHA BbITb 2 MM/MUH.

8.8.5 ObpaboTka pesynbratoB

8.8.5.1 YaenbHbIin npegen Npo4HOCTU NPU pacTsXeHUU u, H-M%/MM-Kr, BBIMMCIISIOT MO cdopmyne

F
u= i, ®4)

rae F — makcumanbHas pacTsrusaiowas cuna, H;
by — WMpKHa y3KoW YacTun obpasua, Mm;
m — Macca Ha eauHILLY NNoLLAaM OAHOPOAHOTO AapPMMPYIOLLETO HANOMHUTENS, KI/M2.
8.8.5.2 Ecnu B HaNM4mMmn MMetoTcs TOMbKO KOMBUHUPOBaHHbIE 06pasLibl (Hanpumep, UcnbiTaHne o6pasuos.,
N3roTOBMEHHbLIX U3 06pesKoB), B 3TOM criydae 06pasLibl MOTyT He AOCTUrHYTb MOSIHOTO Npedena NPOYHOCTU NpY
PACTSKEHUN.
YaenbHbIi Npegen NPOYHOCTY NPU PacTsKeHUM AonycKaeTcs onpeaenstb N0 MUHUManbHOW pacTArMea-
el Harpyske, KoTopyHo obpasel, BblaepxuBaeT 6e3 paspyLUeHUs.

MpuMe4aHwue— PaannuHas cnocobHOCTb K PaCTSKEHUIO PasHbIX NTaMenen MOXeT NPUBECTU K Pa3pyLUeHuto
namenu ¢ OQHUM TUMOM apMMPOBaHWUSA A0 AOCTWKEHWS MOSHOW Harpy3ku B famenu ¢ Apyrum BUAOM apMMpPOBaHWA.
PesynbTupytowias nepegaqa Harpysku MpyBEAET K NpexaeBpeMeHHOMY paspylueHuto obpasua.

YaenbHbIit npeaen NPoYHOCTY NP pacTsikeHUM u, H-M?/MM-KT, BLIMUCTIAIOT No hopmyne
U= Xz Enins (8.5)

rae &, — HauMeHbllee 3HaYeHue 13 BCeX &,.
Ons kaxgoro Tvna naMenu MakcumarnbsHy 4onycTuMyto agedopMaLmio €, Npy MUHUMANbHOM 3Ha4YeHUU
yaernbHoro npegena npoYHOCTU NPpY PacTSHXKEHWUN BbIMUCTISIOT Mo hopMyne

& =%, (8.6)

roe X, — yaenbHblit Moy YApYrocTy Npi pacTsikeHun namenu, H-m2/mMm-kr.
3a pesyrnsTaT UCMbITaHUsA NpYHUMAIOT CpeaHeapudMeTUYeckoe 3HauyeHue pesyrnsTaToB UCTIbITaHUsA BceX 06-
pasLoB.

8.9 OnpepeneHue yaenLHOro Moayns ynpyrocTu Npu pacTsxeHUU

8.9.1 CyuiHocTb MeToaa no 8.8.1.

8.9.2 O6opyaoBaHue no 8.8.2.

8.9.3 MNoaroToBka K ucnbiTaHuio no 8.8.3.

8.9.4 lNpoBeaeHWe UcnbiTaHUS

8.9.4.1 Obpa3Libl ycTaHABNMBAIOT B 3aXKUMbl UCTIbITATENbHON MaLLMHBLL. O6pasLibl, apMUPOBaHHbIE OAHOHAM-
paBneHHbIMU BOJIOKHAMM, YCTaHABMUBAIOT B 3XKUMbl TAKUM 06pa3om, YTobbl KOHLIEBLIE BLICTYMNbI BXOAUNN B 3a-
XWUM He MeHee YeM Ha 7 MM.

8.9.4.2 MNMpuknagpiBaloT HaYanbHoe pactarusaioLLee ycunue (He 6onee 10 % OT oXXugaemoro ycunusa npu
0,2 %-Hol aecdbopmMaLm pacTspkeHUs ), 4Tobbl BEINPAMUTL 06pasel); Ha aKcTeH3oMeTpe ycTaHaBnueaioT 0.

8.9.4.3 MocTosiHHO yBENWMUMBAIOT ycunue, noka yanuHeHune Z, obpasua c usmeputesbHoi 6asoi 50 MM He
pocturHeT 3HadveHus 0,1 mm (0,2 % aedopmanmu pacTspkeHUs) U hUKCUPYIOT 3HaYeHne yeunus F, B aToM Touke
(cMm. pucyHok 8.6).

Ecnu cywecTByeT BEpOSITHOCTb, 4UTo AediopMaLms pacTsbkeHus, paBHasi 0,2 % MOXeT NoBbICUTL OMACHOCTb
pacTpeckuBaHus obpasua, JonyckaeTcsl ycTaHaBnMBaTh Aedopmaumio pactsikeHust, paBHyto 0,1 % (cooTBeTCTBY-
toLLyto BUAMMOMY yanuHeHuio 0,05 MM npy AnvHe usmeputensHoi 6a3bl 50 Mm).
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YMeHbLWaT HavyannbHoe ycunve, 4tobbl BbinpsAMUTbL 0bpasel,
8.9.5 O6paboTka pe3ynbLTaToB
YaeneHblii MoAy b YNPYrocTU Npu pacTsxeHnn Xz, H M 2MMKr, BbIYUCASKOT Mo hopmyne

X LAM

- ®.7)

rne T — Macca Ha eAnHuLy niaowaan o4HOPOAHOr0O apMUPYIOLLEro HanoaHUTeNa obpasua, Kr/m2.
XLAM — cyMMapHbIil eUHUYHBIA MOAY b YNPYTOCTU NpY pacTshXeHun, H/imm
CymMMapHbIli € AMHUYHbBIA MOAY/ b YNPYTrOCTU Npu pacTsxeHun XLAM H/mm, BbluncnsAoT no hopmyne

(F2- i) LO
LAM - @—Z_‘é .b . (88)
roe (Z2— Z-)) — n3MeHeHue BUOMMOro YANNHEHUS, MM (CM. PUCYHOK 8.6);
(F2— F.,) — nameHeHune npuvknagbiBaemoro ycmavs, H, (cM. pucyHok 8.6);
LO— u3meputenbHasn 6asa obpasua, MM;
b, — WuWpuHa y3koii yacTn o6bpasua, Mm.

3a pesynbTaT UCTbITaHWSA NPUHUMAOT CPeAHeapudMeTNYECKOe 3HAYEHE Pe3y/bTaToB UCTbITaHNUSA BCeX 06-
pasLos.

PucyHok 8.6 — padomk BMAMMOIO YA/IMHEHWUa Z, B 3aBUCUMOCTU OT ycunus, F
8.10 OnpepeneHne NPOYHOCTU COEAUHEHUA BHaX/I€CTKY Npu casure

8.10.1 CyuwHocTb MeToga
K o6pasLy npvknaabiBaloT pacTAruBaloLLyro Harpy3ky, BEKTOp KOTOpOIi coBrnajaeT C OCHOBHOM OCblo 06pas-
L&, C NOCTOSAHHOM CKOPOCTbLIO A0 paspyLieHnsa obpasua: oTcianBaHue B MEXC/IOHOM COeUHEHUN.
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8.10.2 O6opynoBaHue

MaluvHa ucnbiTarensHas yHusepcasnbHas no 8.7.2.

VIHCTPYMEHT pexyLjmnii - NoaoTHO HOXOoBOYHOe no MOCT P 53411.
8.10.3 MNoAroTtoBKa K UCMbITAHUIO

8.10.3.1 MNogroToBka o6pasLos no 8.4.3.1.

8.10.3.2 dopma n pa3mepbl 06pa3L0oB ykasaHbl Ha pUcyHke 8.7.

TonwwmHa 06pasyoB A0/MkHA ObiTb HEe MeHee 3 MM, A/inHa — He MeHee 200 mm. Kpas o6pasua f0/MKHbI
6bITb POBHbLIMW, HO HE3aKPYrNeHHbIMWU WX CKOWEHHbIMU. [lBa napannefnbHblX Hagpesa Ha NPOTUBOMNOOXKHBIX
CTOpOHax obpasua Ha yaaneHuu gpyr ot gpyra Ha 12,5 MM f0/DKHbI BbITb MPONU/IEHbI HA BCHO LWMPUHY obpasua.
Hapapesbl omKHbI BbITb Kak MOXHO 60/1ee y3kuMy 1 UMeTb NapasnnenbHoCcTb B npegenax 0,8 mm. nybuHa Hagpe-
3a [O/KHA COCTaB/IATb NMOJIOBUHY TOJMLWMHbBI laMMHaTa nalc To/WUHA OLHOr0 CM0S UM NOMOBUHY TONLNHBI
namuHarta + 0,1/- 0 MM, eC/iM KONIMYECTBO C/I0EB WY TOJILLMHA C/I0A HEU3BECTHA.

8.10.3.3 VcnbiTaHne NpoBOAAT Ha NATM obpasuax, ecnv nammHaT apMupoBaH MaTtoM u3 pybieHoro cTekno-
BOJIOKHA W/ N3rOTOBJIEH Harbl/IEHNEM.

Ecnm nammnHat apMmMpoBaH POBWHIOBOW TKaHbIO WA APYTMM HanpaseHHbIM apMUPYIOLLUM HanoNHUTENeM,
ucnbsiTaHve nposoaAT Ha 10 obpasuax, No NATbL 06pa3L0B B KAXA0M Hanpas/IEHUN OCY aHU30TPONUN.

O6pasLbl, KOTOpbIEe paspyLUINANCE NPEXAEBPEMEHHO U UMEIOT ABHbIE TPELLUHbI, A0/DKHbI ObITb 3a6pako-
BaHbl 1 UCNbITAHUA A0/DKHbI OblTb MOBTOPEHbI.

8.10.3.4 MNepep npoBegeHnEM UCNbITaHMA 06pasLbl KOHAMLMOHMPYIOT Npu Temnepatype (20 + 5) °C He me-
Hee 3 u.

8.10.4 TllpoBefeHne ucCnbiTaHUSA

O6pa3sel, NoOMeLLalT B 3aXUMbl UCTbITATENILHON MaLLWHbI 1 HATPYXaloT ero 40 paspyLueHus.

CKOpOCTb UcnbITaHns f0/KHA 6bITh B pegenax ot 5,0 4o 6,5 MM/MUH.

8.10.6 O6paboTka pe3ynbLTaToB

MpOYHOCTb COeANHEHNS BHaX/IeCTKy nNpu casure S, H/MM2, BbIYMCNAOT No hopmyne

S=ab” @)

roe W — makcumasnibHas Harpyska, H;

a — paccTosiHue Mexay Hagpesamu, MM;

b — wwupuHa obpasua, M.

3a pe3synbTar UCMbITaHUA NPUHUMAIOT cpefHeapuMeTnyeckoe 3Ha4yeHne pesynbTartoB UCMbITaHWA BCEX
06pasLoB.

8.11 OnpepeneHne cofepXxaHusa apMuUpyloLwWwero HanoHUTeNs MeTo4oM CXuUraHua

8.11.1 CyuwHocTb MeToda

CyLWWHOCTb MeToAa 3ak/1yaeTcs B onpeAeneHnn cogepXaHnsa apMUpyLoLLEero HanoHMTENS HaxoXAeHnem
pasHuLbl Mexay Maccamy obpasua [0 1 Noc/e CXUraHns.

8.11.2 O6opyaoBaHme

Becbl no FOCT P 53228, c TouHOCTbLIO n3mepeHnsa go 0,1 mr.

Turenb hapcopoBsiii.
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Meub mychenbHan, pacnofioXXeHHas Noa BEHTUNSILMOHHOW BbITSPKKOW U cnocobHas nogaepkmeaTth 3agaH-
Hylo Temnepatypy B npeaenax + 20 °C.

Okeukatop no MOCT 25336, coaepxallnii ocyLLnTens.

Wkadp cylumMnbHbINR BEHTUNMPYEMBIRA, MOAAepXUBaOLWNA TemrepaTypy cywkm (105 + 3) °C.

INnHelika MeTannunyeckas c npegenom namepeHust 1000 mm no FOCT 427

MHCTPYMEHT pexyLLuil — HOX UNK ckanbnenb.

8.11.3 MNMogroToBka K MCNbITaHUIO

O6paseL, Bblpe3atoT M3 NamuHaTta maccoliot 240 10T

8.11.4 MNposeaeHve ncnbiTaHUst

8.11.4.1 Obwme yKkaszaHus

OnpepgeneHne codepXaHWs CTEKNOBOMOKHA OCYLLECTBNSETCH OAHOBPEMEHHO Ha ABYX WAEHTWUYHBIX
obpasLax.

PesynbTatoM UcnbITaHWs siBNsieTcs cpeaHeapudMeTMyeckoe 3Ha4eHe U3MepPeHNiA, NPOBEAEHHbIX Ha ABYX
o6pasLax, npu YCroBuuW, 4To pasHuLa Mexay AByMs uamepeHusamu He 6onee 5 %. Ecnu pasHuua npesbilaet
yKasaHHyo BEMUHMHY, TPOBOAAT UCTbITAHUSA Ha TpeTbeM 0bpasLie, KOTOpbIV A0SHKeH BbITb MaKcUManbHO UAEHTWNY-
HbIM NepBbLIM ABYM. Pesynstatom ncnbelTaHus siBnsieTcs cpegHeapngmeTnydeckoe saHaueHe nsmepeHuii, npose-
AeHHbIX Ha Tpex o6pasLuax.

8.11.4.2 BaseLUMBatOT YACTLIA CyXOl TUresb, pesynbTaT B3BeLlMBaHUs B rpaMMax 3anuckiBatoT ¢ TOYHOC-
Th0 4O NEPBOro AECATUYHOrO 3HaKa. [MomeLLatoT B MydenbHyH NeYb U ycTaHaBNMBaLOT BbiBpaHHyo Temneparypy
N ocTaBnsaoT Ha 10 MUH.

Mocne oxnaxaeHus 4o TeMnepaTypbl OKpYXatoLLlen cpedbl B 3KCUKaTope B3BELUMBAIOT TUreflb NOBTOPHO;
ecrnv Macca TUITA U3MeHUnach, MOBTOPSIOT NpoLeaypy cHavana.

B3BeluMBatoT YACTBIA CyXol TUresb. 3anuceiBaloT Maccy m, B rpammax.

MomeluatoT obpaseL, B TUreslb ¥ BbICYLUMBAKOT B BEHTUIMPYEMOM CYLUMALHOM LUKady Npyu TeMnepaTtype
105 °C oo NoCTOAHHON Macchl.

OxnaxgatoT Turens ¢ 06pasLiom 4o TemMnepaTypbl OKpYKaroLLel cpeabl B aKcMKaTope U B3BELLMBAIOT eLle
pas. 3anuceiBaloT Maccy m, B rpammax.

MomeLuatoT TUrens ¢ 0bpasLiom B MydenbHyHo nedb, NpeasapuTenbHO HarpeTyto Ao Temnepatypbl 625 °C, n
CXKWratoT 4o NOCTOSAHHOW Macchl.

[ns 06pasLoB, apMUPYIOLLUIA HANMOMHUTENL KOTOPLIX pa3pyLuaeTcs Npy Temnepatype 625 °C, gonyckaetca
ncnonb3oBaTh TemnepaTtypy B AuanasoHe ot 500 °C go 600 °C B cooTBETCTBUM € TpEHOBaHUEM HOPMATUBHOMO UMK
TEXHUYECKOro AOKYMEHTa Ha apMUPYIOLLIMIA HaNoNMHUTENb. 3HayeHne 3agaHHoN TemnepaTypbl NoAAepXKUBaloT B
npegenax+20 °C.

OxnaxpgatoT Turenb ¢ 06pasLioM Mocne CKUraHusl B aKkcukaTope A0 TemnepaTypbl oKpyKatowel cpeabl,
B3BELUMBAIOT U 3aNWCLIBAIOT MACCY M3 B rpaMmax.

8.11.5 ObpaboTka pesynsraToB

MaccoByto 40Nt0 apMUPYHOLLETO HAMONHUTENs My, %, AN kaxaoro o6pasua BLMUCSIOT o (opmyre

my —my
Mgiass = my—my 100, (8.10)
rae m,— macca TUrAA U ocTaTka obpasLia nocrne CKUraHus, r;
my — Macca Cyxoro turnsa, r,
m, — Macca cyxoro TUFAs U BbICYLUEeHHoro obpasua, .
3a pesynsTaT UCTIbITaHWUA NPUHUMAIOT cpeHeapudMeTUYECKoe 3HaueHNe pesynLTaToB UCTIbITaHUS! Beex 06-
pasLoB.

8.12 OnpeaeneHue Npeaena NPO4YHOCTU HAa COBUI MeXXAY TepMONNacTUYHbLIM hyTepOBOYHbLIM CNOEM
MU naMMHaToM

8.12.1 CylwHocTL MeToAa

K 06pasLly npuknagbIBaioT pacTsaruBaloLLyro HarpysKy, BEKTOp KOTOPOV CoBnaaaeT ¢ OCHOBHOW ocbio obpas-
ua, C MOCTOSIHHOM CKOPOCTLIO 10 TEX MOp, MoKa He MpousoiaeT paspyLueHne obpasua.

8.12.2 OBopyaosaHue

MaLlunHa ucnbiTaTenbHas yHnBepcansHas no 8.7.2.

MHCTpYMEHT pexyLumnid no 8.10.2.
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8.12.3 TlopgrotoBka K UCMbITaHUIO

8.12.3.1 MNopgrotoBka o6pa3Los — no 8.4.3.1. Ob6pasel, Bbipe3atoT U3 faMnHaTa, oyTepoBaHHOro TepMmonnia-
CTUYHBIM MaTeprasiom.

8.12.3.2 dopma u pasmepbl 06pasLoB ykasaHbl Ha pucyHke 8.8.

TepMonIacTUUHbIA DyTEPOBOYHBLIA CMOM U NaMUHAT HAAMWIMBAKOT Ha BCHO TOLLMHY, KakK NoKa3aHo Ha pu-
CyHKe 8.8. Hagnwnbl fO/IXHBI pacnonaratbCs CUMMETPUYHO OTHOCUTESIBHO LieHTpa obpasua 1 6bITb Ha paccTos-
HUM 20 MM Apyr OT gpyra.

1 — Hagnun; 2 — TepMOonIacTUYHbIA yTepOBOYHbIV C/OW

PucyHok 8.8 — O6pasel, Ans onpefeneHns npegena npoYyHOCTA Ha CABUT CBSI3N Mexay
TEPMONNACTUYHLIM (DYTEPOBOYHbLIM C/IOEM W JITAMUHATOM

8.12.3.3 [ina onpegeneHusa npegena npoyHOCTN Ha CABUT CBA3WN MeXAy TEPMONAacTUUHbIM (DYyTEPOBOYHBIM
C/I0EM W JIaMWHATOM WCMOJ/b3YIOT HE MeHee Tpex 06pas3LioB.

8.12.3.4 lMepep, npoBeAeHNEM UCMbITaHMA 06pasUbl KOHANUMOHUPYIOT Npu Temnepatype (20 +5) °C He me-
Hee 3 4. TemnepaTypa nposefeHns ncnoitadus (20 £5) °C.

8.12.4 TlpoBefeHve ucnbiTaHns

O6pasel, ycTaHaBAMBaOT B 3aXKMMbl UCMbITATENbHOM MalUWHbl TakMuM 06pas3oM, 4Tobbl NPoAobHAs OCb
ob6pasua coBnagana c ocblo pacTskeHuss. Obpasel, pacTArMBalT C MOCTOAHHOW CKOpOCTbio (25 + 6) MM/MUH A0
paspyLleHuns.

8.12.5 O6paboTKa pe3ynbTaros

Mpeaen NPOYHOCTU Ha CABUT CBA3N MEXAY TEPMONIacTUUYHbIM (PyTepOBOYHOM C/I0EM M TaMUHATOM BblYKC-
nawT no popmyne (8.9).

3a pesynbTaTt UCMbITaHUs NPUHUMAKOT cpefHeapudMeTUYeCcKoe 3HaYeHe pe3ybTaToB UCTbITaHUS BCex 06-
pasLos.

Ecnn obpasey, paspywaeTtcs 3a npefenamu Hagpesa win npegen npovyHOCTU Ha CABUT CBSA3WM MeHblue
3HayeHus, ykazaHHOro B 5.4.2, ucnoitaHue noBTOPSIOT.

8.13 OnpegeneHve NPOYHOCTU Ha pasfgup Mexay TepMOonaacTUUHbIM (PYTEPOBOYHLIM C/IOEM U
flaMMHaTOM

8.13.1 CyuwHocTb meToga
K TepmonnactmyHomMy hyTEepOBOYHOMY C/IOK MPUKIaAbIBAT PaCTATNMBAIOLLYH0 Harpysky, AeiCTBYIOLLYHO
neprneHAVKyNSpHO MI0CKOCTU 06pasua, A0 pa3pyLleHus obpasua.
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8.13.2 O6opyLoBaHune

TUCKM NN 3aKNM.

YCTpoIicTBO AnA nepefayn Harpysku (ckoba)

Hab6op rpy3os.

WNHCTpYMeHT pexyLymnii no 8.10.2.

8.13.3 lNoAroToBKa K UCMbITAHUIO

8.13.3.1 MNopgrotoBka o6pa3uoB — no 8.4.3.1. Ob6pasel, Bbipe3atoT U3 naMmnHaTa, oyTepoBaHHOro Tepmonna-
CTMYHBLIM MaTepuaiom.

8.13.3.2 dopma n pa3mepbl 06pa3LoB ykasaHbl Ha pucyHke 8.9.

PucyHok 8.9 — O6pasel 4na onpegesneHvs npegena npo4yHOCTU Ha pasavp CBA3U Mexay TepMomniacTUYHbIM
(pyTEepoBOYHLIM C/OEM W TAMUHATOM

Mo rpaHuLe coegnMHeHNs TePMONIacTUYHOro PyTepPOBOYHOIO C/I0S M laMUHaTa fenatoT Hagnun rnyorHom
20 MM, Kak nokasaHO Ha pucyHke 8.9.

8.13.3.3 ins onpefeneHuns npegesa NPOYHOCTU Ha pasavp Mexay TepMoniacTUUHbIM yTePOBOYHbIM C/0-
eM U 1aMMHaTOM UCMOoMb3YIT HEe MeHee NATU 06pasLoB.

8.13.3.4 Nepepa npoBefeHeM UcnbITaHa 06pasLibl KOHAULMOHMPYIOT Npy Temnepatype (20 £ 5) °C He me-
Hee 3 4. Temneparypa npoegeHus ucnbitaHna — (20 + 5) °C.

8.13.4 TpoBefeHne ucnbiTaHnA

O6paseL, 3aKpensisaoT B TUCKAX UM B 38KMME B FOPU30HTa/ILHOM MOJIOXEHUN U NMPUKNAAbIBAIOT Harpysky K
TepMonaacTMYHOMY PyTEPOBOYHOMY C/I0K0 MPU NOMOLLM NOABELLIMBAHUA rpy3a 40 OTCNanBaHua TepMonaacTuy-
HOro oyTepoBOYHOrO C0S OT NamMuHarta. Harpyska gomkHa geiicTBoBaTb B N0CKOCTY, NepneHauKyIspHol nnoc-
KOCTV naMmHaTta BO BPeEMS UCMbITaHus (CM. pucyHok 8.10).

TucKn nn 3aum
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8.13.5 O6paboTka pe3ynLTaTtoB
Mpegen NPOYHOCTU Ha pasgup CBSA3M MexAy TepmonaacTU4HbiM ()yTEPOBOYHLIM C/I0OEM W NaMuHa-
ToM R, H/mMMm, BbluncnsoT no hopmyne

A=1r. (8-11)

roe W — makcumanbHas Harpyska, H;
b — wwupurHa obpasua, Mm.

3a pesynbTart UCMbITaHUS NPUHUMAIOT cpefHeapnMeTUYecKoe 3Ha4YeHNe pesy/bTaToB WCMbITaHNS BCEX
06pasLoB.

8.14 Mpepen NPOYHOCTY NP PaCTSHKEHUN CBAPHOTO LIBa TEPMONIACTUYHOIO hyTEPOBOYHOrO €105 onpeae-
naT no FOCT 16971 (nogpasaen 3.2).

8.15 DnekTpuyeckyo NPOYHOCTb TEPMONIACTUYHOTO (pyTepoBOYHOro cnoa onpegenstoTt no FOCT 6433.3.
VcnbITbiBatOT KBagpaTHble 06pasuybl pasmepom 150 x 150 mm. N5 onpegeneHns aN1eKTpUYeckoid NPoYHOCTH 1C-
No/b3YT Takoe Kon4ecTBO 06pasLoB, YTOObI B pe3ynbTare UCMbITaHNS NONyYnUTb HE MEHee NATU NPo6OoEB.

8.16 CTOWMKOCTb K AEeACTBUIO XMMUYECKNX Cpes TePMOMIacTUYHOro oyTepoBOYHOro C/1051 ONpeaensioT no
FOCT 12020 (pa3gen 2). Popma, pasmepbl 1 KonvecTBo o6pasLos — no 8.8.

9 TpaHcnopTrpoBaHUEe N XpaHeHue

9.1 TpaHcnopTupoBaHue

9.1.1 TpaHCnopTMPOBaHNE EMKOCTE NPON3BOAAT /IKOOLIM BUAOM TpaHCMOpPTa B COOTBETCTBUM C NpaBuiamm
nepeBO3KW rPy30B, AeCTBYOLWMMUN HA JAaHHOM BUAE TpaHCnopTa, U TpeboBaHUAMN, yCTaHOBNEHHbIMU B ,0r0OBO-
pe Ha nocTaBKy AaHHOW NPOAYKL M.

9.1.2 MNpwn TpaHCNOpPTUPOBaHUMN HEOOBXOAUMO MCMONb30BaTb TEXHOIOTMYECKE OMNOPbI UMW NTIOXXEMEHTbI C pe-
3MHOBOW WY BOMMIOYHOW NPOKIaAKOW ANs NpefynpexaeHns nepeHanpskeHnin eMmKocTeld.

9.1.3 Mpwn TpaHCNOPTMPOBAHUN EMKOCTU [LO/MKHbI HAAEXHO KPENUTLCA CTponaMu Unv pemHamu. Heobxoaum-
MO€ YMC/10 ONOP Y MECT KPeneHnsa npu TpaHCnopTupoBaHum onpeaensaoT pacieTom.

9.1.4 Mpu Norpy3oyHo-pasrpy3oUHbIX padbotax Heo6XxoANMMO NMPUMEHATb TPY30MNo4beMHbIe CpeAcTBa, WC-
KovaroLme nNoBpexaeHns eMKocTu.

lMoagbem eMKOCTU OCYLLLeCTB/IAOT B COOTBETCTBMU CO CXEMaMU, yKa3daHHbIMU Ha pUcyHkax 9.1—9.3.

3anpeLleHo NpoM3BoAMTL NOABEM 3aM0/IHEHHON €MKOCTH.
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PucyHok 9.2 — lMogbeM €MKOCTM C MUCNOJIb30BaHNEM PEMEHHbIX Yanok
B TOPU3OHTa/IbHOM MOJIOXXEHUN

PucyHok 9.3 — lMNoagbeM eMKOCTU BepTUKaSIbHOrO0 UCMOJSIHEHUS 3a uandgbl

9.2 XpaHeHue

9.2.1 EmMKOCTM crieflyeT XpaHUTb B CKNaACKUX NOMELLEeHMAX, NoL HABECOM WM Ha OTKPbITbIX Naowagkax
npu Temnepartype okpyxatwueli cpeabl MOTHOCUTENbHON BNAXHOCTU He HMXe, YEM YCIOBUA IKCnayaTayuu.

9.2.2 EMKOCTM XpPaHAT B TOPU30OHTA/IbHOM NOMIOXEHUN HA TEXHONIOTMYECKUX OMOpax Uan N10XeMeHTax ¢ pe-
3MHOBOI WM BOWOYHOIW Npoknagkoin. EMkocTn o6bemom o 50 M3 XpaHAT Ha ABYyX onopax obbemom 6onee
50 M3 u1nu Ha Tpex onopax, B COOTBETCTBUU C pUcyHkammn 9.4—9.5.

EMKOCTN BEPTUKaA/IbHOTO UCMOJIHEHUSA JONYCKAETCA XPaHUTb B BEPTUKAIBHOM MOJIOXEHUN C ONOPOI Ha BCHO
NOBEPXHOCTb AHMULLA, B COOTBETCTBUM C PUCYHKOM 9.6.
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PucyHok 9.4 — XpaHeH/ne eMKOCTU Ha [ABYX ornopax

PucyHok 9.5 — XpaHeHue eMKOCTU Ha Tpex ornopax

PucyHok 9.6 — XpaHeHue eMKOCTU BEepPTUKaNIbHOTO WUCMOJIHEHUA
B BEPTUKA/IbBHOM MOJIOXEHUN
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10 YkasaHmsa no akcnnyarauvmm

10.1 Ha kaxayto eMKOCTb, B 3aBMCUMOCTU OT Lieniu NpUMeHeHUs1, 4omkHa 6biTe paspaboTaHa v yTBepxaeHa
npeanpuaTUeM-usrotosuTenem «MHCTpYKLMA Mo aKcnnyaTauum, CoaepXaHuo  pEMOHTY».

10.2 PacyeT KOHCTPYKUMM NaMuHaTa B 3aBUCUMOCTU OT pOpMbl EMKOCTEW U AHWLL, a TakoKe B 3aBUCUMO-
CTV OT 0BnacT! NPMMEHEHNA NpUBedeH B NpUnoxeHnsax A — X.

10.2 Beiknagka

10.2.1 Tpebyemoe konM4ecTBO CMOJIbl, KaTanusaropa unu oTeepauTens u nioboro Apyroro MHrpegueHTa,
TaKOro Kak HanoNHUTENb, A0MKHO BbITb TOYHO U3MEPEHO U TLLATENbLHO NepeMeLLaHo.

10.2.2 CnegyeT na3beratb M30bITOYHOrO AABMEHUS NPU NPUKaTKe BanvKoM, YTobbl He HapyLIWTL pacnpeae-
NeHne apMUpyoLLero HanonNHWTENs Uy He paspyLUUTL BOMOKHA.

10.2.3 Ecnu yknaaky apMypyIoLLero HanosIHUTENs MPoM3BoAsT Mo YoM, Heobxoaumo ybeanTbesl, UTo
BOJIOKHA NOBbILLEHHOW MPOYHOCTU HaMpaBsieHbl COOTBETCTBYHOLLIMM 06pa3om, Utobbl obecneunTb Tpebyemyto npoy-
HOCTb.

10.3 TepMonnacTu4iHble pyTepoBOYHbIE Croun

10.3.1 Agresuns Mexay TepMOruIacTUYHLIM Crioem 1 lamuHaTtom (cm. 5.1.2.7) gomkHa 6biTb obecneveHa:

- XMIMUYECK/M TPaBEHNEM U TPYHTOBAHUEM;

- CMOJOW;

- NCMNOJb30BaHMEM CTEKITOBOJIOKHA Y MOAKNAA04YHOrO CIOS.

10.3.2 [Insa eMKocCTe € y3KUMU FOprIoBUHAMU (MeHee 75 MM), B KOTOPbIX HEBO3MOXXHO NPUMEHUTL Noakna-
AOYHbIV CINON, peKoMeHayeTCs UCMOob30BaTh MOMMMPONUNEHOBLIA (hyTEePOBOYHbIN YYSIOK.

10.3.3 Ecnu B KauecTBe yTepoOBOYHOro MaTepuana NpUMeHSaeTCa NOANBUHUNXNOPUA, BO BCEX NUCTaX He-
06x0aMMo cHATL HanpskeHWe B Neun npu Temnepatype oT 120 °C go 140 °C B TeueHWe 3agaHHOTO BPeMeHMU.

10.3.4 Bce onepauun ¢ nuctamu, BoisbiBatowwme gecdopmanmu: crubaHme noga NpsmbiM yriiom unu crubaHve
Ha Marnble pagnycbl — AOSMKHbI BbIMNOMHATECS B ropsiyemM COCTOSIHUW.

®yTepoBOYHbIE NTUCTLI AOSKHBI pacronaraTsCcsl TaknuMm obpasom, YTobbl MecTa Ux CoeAMHEHUIn He Haxoau-
nuce B yrnax. MNpogoneHble CThIKK A0MKHbI BbITh CMELLEeHbI OTHOCUTENBHO APYT ApYra HAcKoMbko BO3MOXHO. Bee
MecTa coeguHeHnst 4OMKHbI pacnonaraTbcsl Takum obpasom, UTobbl M3bexaTb obnacTeil BbICOKON MeCTHOWN Ae-
dopmaLmnu, HanpumMep, B TaKUX MeCTax, Kak ropSioBrHbI Uy orop. He gonyckatoTcsi CTHIKA BHAXNECT: UCKNoYeHne
MoXeT BbITb cAenaHo, eciun B kadecTse yTEPOBOYHOrO MaTepuana Ucnosnb3ytoT hToOPUPOBaHHbIN STUNEH-NPONK-
NeH, HanprMmep, B MecTe coeMHEHWs FOPOBUH.

10.3.5 Mepeg cBapKoli NIMCTOB cBapuBaeMble Kpast A0MKHbI GbITk 0uMLLIeHbl. Ecnin B kavecTse noaknaaoy-
HOrO CIosi UCMONbL3YIOT CTEKINOTKaHb, OHa AoskHa BbITb yOpaHa Ha paccTosiH1e OT 3 4o 6 MM C KaXkao CTOPOHbI
MecTa coeanHeHWs, YToObl BOSIOKHA He nomnarnuv B CBapHOiA LLIOB.

10.3.6 CBapKy NMCTOB OCYLLECTBMSAIOT C MOMOLLbH0 ra30BOW CBAPKU UM HArpeBaTeNbHOW MINTOM.

10.3.7 Bce WBbLlI AOMKHbI MPOHMKaTb Ha BCHO TONWMHY Mexgy nuctamu, GbiTb 6e3 3a3yGpuH U
MWKpPOKaHa0B.

Co cTOpOHbI NaMWHMPOBAHWS LLOB He A0SMKEH BbICTyNaTh 6osiee yemM Ha 1 MM,

MepBhLIi cnoi NnamyvHaTa, yknagbisatoLwuiics B 06nacTu LWBa, MOXeT OblTb 3/1eKTPONPOBOASILLMM C Liefbio
YIyYLLIEHUS1 KOHTPOSISA.

11 MapaHTUK nsrotoBuTens

11.1 UsroToBUTENb rapaHTMpyeT COOTBETCTBME EMKOCTEN TpeboBaHMsAM HACTOSILLEro cTaHaapTa npy cobrnto-
AeHWW YCIOBWiA TPAaHCMOPTUPOBAHNA U XPaHEHWS.
11.2 MFapaHTUIRHbIA CPOK XpaHeHUsa eMKocTel — 2 roga.
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MpunoxeHue A
(cnpaBouHoe)

ﬂonycwlele U pacyeTHble Harpyaku

MpwumeyaHwue— lpu pacyete KOHCTPYKUMW fTAMWMHATOB NpeAnoyYTUTENbHEE ONepUpoBaTh NMMHEHO pacnpe-
AeneHHol narpyskoii H/mMm, a He mexanmueckum Hanpskenmem H/immZ.

A.1 TMpegensHo gonycTuMas yaenbHas Harpyska U; Afsl K&X4oro Tvna namenu orpkHa onpeaenaTbea no CBOM-
CTBam martepwarna, npuBefeHHbIM B Tabrmue 5.1, B cooteetcTBUM ¢ A.2 — A6 (CM. NpUMEp C pelleHneM N COKPaLLEeHHbIA
MeToq pacyera B npunoxeHuum P).

Mpu pacyeTax Ha NPOYHOCTb TEPMOIIIACTUYHLIN (DYTEPOBOUHbLIN CIMON HE YUUTHLIBAETCS.

MpumeuaHusn

1 Ecnn npu pacyeTe KOHCTPYKUMM TpebyeTcst ucnonb3oBath AOMYCTUMbIE CKUMaIOLWME YAENbHbIE Harpy3ku, TO 3TK
Harpysku Heobxoaumo orpeaensite B cooTBeTCTBUM ¢ A.2 — A.6, noAacTaBnssi yaerbHbli npegen npo4HoOCTU NpU cxaTum
U, BMECTO yAenbHOro npederna npoYHoOCTU Npu pactsikeHun u B chopmyne (A.2).

2 YpenbHbI Npegen NpoYHOCTU NPU CKaTUW U, BbIYUCASIOT ANs KaXKA0W paccMmaTpuBaemoil namenu B COOTBET-
CTBMM C npunoxeHnem Y.

A.2 O6wwmit pacueTHbIN koadduuneHT K BbMUCTSIOT MO hopmyne
K= 3'k1'k2‘k3‘k4‘k5, (A1)

rAe 3 — KOHCTaHTa, KoTopasi OTpaXaeT YMEHbLUeHME MNPOYHOCTW MaTepuana, Bbl3BaHHOE JONFOCPOYHON Harpy3kom
(TpebyeTca Taioke Npu pacueTe Harpy3oK B BO3AYLLHOW cpeae).
k1 — kO3(hDMLNEHT, COOTBETCTBYIOIMI METOAY NPOM3BOACTBA;
ky — ko3ODULNEHT, COOTBETCTBYIOLLMIA ANIUTENBHOMY Pexumy paboTbl;
k3 — KoathbpnumeHT, COOTBETCTBYIOLMI TemMnepaType;
k4 — KOSPPUUMEHT, COOTBETCTBYIOWMIA LMKIIMHECKMM Harpy3kam;
ks — k03thMUMEHT, COOTBETCTBYIOLLMIA NpoLedype OTBepXAeHUs;
O6wuii pacqeTHbIN koadhduumeHT K ana BCex eMKocTel gorxeH 6biTb He meHee 8.

MpumeyaHune—B pegkux cny4asx Npyu KpaTKOCPOYHbIX KPUTUYECKMX/aBapuiiHbIX ycrnoBusix (He 6onee 10 pa3
3a BpeMs 3JKcnnyatauuyv HanoOpHOW €MKOCTWM U OnUTenbHOCTbI0 He Gonee 30 MWH) MOXET Mcnonb3oBaTbesl 06wWmMiA

pacyeTHbIi  KOSMMPULUMEHT, MEHbLWWA, YeM BblUUCNEHHOe 3HadeHue obuwero pacyeTHoro koacguUUeHTa, HO He
MEHbLUMI 8.

A.2.1 KoadbcbuumeHT, cooTBeTCTBYIOWMIA METOAY NPOU3BOACTBA
KoadduuneHT ky, COOTBETCTBYIOWMIA METOAY NPOM3BOACTBA, NPMHMMAaeTCs no tabnvue A.1.

Ta6nuuya A1

MeTop npouseopcTea Ky
PyuHon 1,5
MawwnHHas HamoTka 1,5
MawwnHHOe pacnbineHne 1,5
PyuHoe pacnbineHue 3,0

A.2.2 KoadhpchuimeHT, cCOOTBETCTBYIOWUIA ONTUTENBHOMY PEeXUMY paboTbl
[na HanopHbIX EMKOCTEN, MMEIoWMX TePMONNacTUYHBIN DYyTEPOBOYHBIA CNON, kO3MDULMEHT Ky, COOTBETCTBYIO-
WM ANUTENBHOMY pexuMy paboTbl, NpUHUMaeT 3HaqeHue 1,2.

Mpumeyanune—KoshDUUneHT Ky, COOTBETCTBYIOLWMIA ANNTENBHOMY pexxuMy paboTsl, MOXET UMeTb Gonbluee
3Ha4eHne, ecrnm OTCYTCTBYET MHMOPMaLMA NO paHee 3KCNyaTupyeMbiM eMKOCTSIM, UMK Mony4YeHsl COOTBETCTBYHOWME
3KCMepUMeHTanbHbIe AaHHble B pesynbTarte UCMbITaHWNA.

[na HanopHbIX EMKOCTEN, HE MMEIOWMNX TePMONNIACTUYHBIN (DYTEPOBOYHLIN CMOW, KOIMMULNEHT Ko, COOTBETCTBYIO-
WK anutensHOMY pexumMy paboTbl, NPMHUMAET 3Ha4YeHue, Haxogsuleecs B uHTepsane ot 1,2 go 2,0.

Mpumeyanne— NHCTpykumnsi no Belbopy 3Ha4eHust koathuLMeHTa, COOTBETCTBYIOLLENO ANIMTENBHOMY PeXUMy
pabotel, NpuBeaeHa B npunoxeHun C.
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A.2.3 KoadhpuumneHT, COOTBETCTBYIOLWL NI TemnepaType

KoadhchmumeHT k3, COOTBETCTBYIOLLMIA TemnepaType, NpYHUMAaEeT 3HayeHne, Haxopslieecs B uHTepsane oT 1,00 go
1,25. 3HauyeHune koahdmumeHTa K3, COOTBETCTBYIOLLEr0 TemnepaType, 3aBUCUT OT TemnepaTypbl TeN0BoW fedopmanum
W BbIYUC/IAIOT MO PUCYHKY A.1.

KoadhchnumeHT k3

PrcyHok A.1 — KoadhchuumeHT, cooTBETCTBYHOLWMIA TeMnepaTtype

MpumeyaHune — BcBA3M C TEM, YTO OMbIT IKCN/lyaTauynm emMKocTell B auanasoHe TemnepaTyp Bbiwe 100 °C
orpaHuyeH, pekomeHayeTcs ry6okasi mpopaboTka Bompoca Mexay noTpeGuTesiemM 1 Npou3BOAWTENEM, EC/IU CYLLEeCTBY-
€T HeobXxo4MMOCTb WCMO/Ib30BaTb HAMOPHYI EMKOCTb B 3TOM AManasoHe Temnepatyp.

A.2.4 KoahhnUMEHT, COOTBETCTBYIOLLNIA LIUKIUYECKAM Harpy3Kkam
KoadhthuLmeHT /o}, COOTBETCTBYIOLMIA LIMKAMYECKAM Harpy3kam, yUYuTbiBaeT BEPOSiTHblE paboune YC/ioBUA 3KCMya-
TauMy HarnopHbIX EMKOCTEN U BbIUMCIISIETCS MO PUCYHKY A.2.

KoadhchnumeHT k4

PrcyHok A.2 — KoadhhMUMEHT, COOTBETCTBYHOLMI LMKIMYECKAM Harpy3kam
35



rOCT P 55072—2012

A.2.5 KoadhcpbuumeHT, cooTBeTCTBYIOLWMI NpoLieaype OTBEePXAEeHUsA

Ecnun HanopHas eMKOCTb Ha NPOM3BOACTBE MOABEPraeTCsi MONHOMY MOCTOTBEPXKAESHUIO NPW MNOBLIWEHHON TeMrne-
paTtype, COOTBETCTBYIOLWEN TUMNY CMOnNbl, KO3MULMEHT K5, COOTBETCTBYIOLLMIA NpoLeaype OTBEPXKAEHUA, NPUHUMAET 3Ha-
yeHue 1,1.

[nsa HanopHbIX EMKOCTEN, HE NOABEPraloWMXCsl NMONHOMY NMOCTOTBEPXKAEHUIO, pacHeTHas Temnepartypa paboueit
cpeabl KOTOpbIX He npeBblwaeT 45 °C, koahduumeHT k;, COOTBETCTBYIOWMIA NpoLeaype OTBEPXAEHUs], NPUHUMAET 3Ha-
yeHue 1,3.

[ns HanopHbIX eMKOCTEN, He MnoABepralmMxcsl MonHoMy MOCTOTBEPXKAEHWIO, pacqeTHass Temnepartypa pabo-
yen cpegbl KoTopbiXx Bblwe 45 °C, koathduumeHT K5, COOTBETCTBYIOWMI Npoueaype OTBEPXAEHUSl, NpPUHUMaET
3HadveHune 1,5.

Mpumevanne — Temneparypa NMOCTOTBEPXAEHUSI OOMKHA BbIOMPATLCA Tak, YTOObI NamMmMHAT COOTBETCTBO-
Ban 334aHHbIM MEXaHWYECKUM, TEMMNEPATYPHbLIM U XMMUYECKMM PacyeTHbIM Xapakrepuctukam. [1nsi cmorn ¢ BbICOKUMM
3aKCNyaTauMoHHBIMM XapaKTEPUCTMKAMKN TeMmrnepaTypa nocToTBepXaeHus obbiMHO forkHa ObiTb He Menee 80 °C, uTo-
6bl AOCTUYL MaKCUMarIbHbIX CBOWCTB. ECnv BO3MOXHO, eMKOCTb fioMnkHa ObiTb NOCTOTBEPXKAEHA NpW pacyeTHOW Temne-

partype.

A.3 lMpegenbHO AOMYCTUMYIO YAENbHYIO Harpyaky u;, H-m2/Mm-Kr, BolumcnsiioT no copmyne

Up =y (A.2)

A.4 MakcumanbHyto gonyctumyto aedopmaumio onpegensior no A.4.1 wnn A4.2.

A.4.1 MakcumanbHasi gonyctnmas gedopmaumsi NPMHUMAET 3HaueHue, Bbluncnsemoe no cdopmyne (A.3) unu
(A.4), B 3aBNCMMOCTM OT TOIO, KaKoe M3 3Ha4YEeHUIN MeHbLLE.

MakcnmaneHyto gonyctumyto gedopmaumio €, %, BbMUCNSIOT No dopmyne

€ =0,1 &g, (A3)

rae &g — YATVMHEHWE Npu paspylleHnn HeapMUpOBaHHOW cMonbl, %.
Wnn no dopmyne

£=02%. (A4)

A.4.2 B cny4ae npyMeHeHns TepMopeakTMBHOro yTEPOBOYHOIO CMOsi MakCUMAarbHYI0 4onyCcTumyio aecdopmaumio
BbIMUCTIAIOT UCXOAA M3 HAVMEHBbLUEro 3Ha4YeHWUA YAMMHEHUs NP PaspyweHnn cMorl, BXOAALWMX B COCTaB namuHara.

MpumevyaHwuns

1 OTHOCUTEnNbHOE yANMHEHWE NMPU Pa3pyLeHnM HeapMUPOBAHHOW CMOIbI BbIUMCHAIOT no 7.1.2.

2 B ¢BA3K € TEM, YTO TEPMONNACTUYHBINA (PYTEPOBOUYHbLIN CNOW HE BNUSIET HA OrpaHWyYeHne no gedopMaummn Hanop-
HbIX €MKOCTeN, MakcMManbHasi 4onycTuMas gedopmauma npuHumaet 3Hadvenust 0,2 %.

A.5 MpegernbHO AoNYCTUMYIO YARMBHYIO HArPy3Ky Mpu pacTskeHun ug, H-M2/MM-kr, BBIMUCASIOT No dopmyne
us=X¢, (A.5)

rae X, — ygenbHbIN MOAyMb Cros Tuna z, H-M2/MM-Kr CTEKITOBONOKHA.

A.6 PacueTHyio yaenbHyo Harpysky u, BelamcnaioT no A.6.1 nnn A.6.2.

A.6.1 PacyeTHasn yaenbHas Harpyska u, Ans Kaxgoro cros NPUHUMAET 3HauYeHue NpeaentHoO AoNyCTUMONW yaerb-
HOWM Harpy3kn Npyu pacTsbkeHWn ug, eCriv NpegenbHo AoNYCTMMAas yAenbHas Harpy3ka Npu pacTsSKeHUM Ug MeHbLUe, Yem
npegensHo AONYCTMMas yaenbHasa Harpy3ka u; Ans BCEX Croes.

MpwmMeuaHune— Ecnu npegenbHo gonyctumas yaenbHas Harpyska npu pacTsKeHUM Ug MEHbLUE YeM
npeaenbHO AoNycTumas yaenbHas Harpyska U; Ana BCeX Cnoes, KOHCTPYKUMS NaMuHatTa CYMTaeTcsl OrpaHuyeHHoM
no gecdopmaumu.

A.6.2 Ecnu npegenbHo gonyctumasi yaenbHas Harpy3ka U; MeHblue, Yem npeaencHo AonycTumas yaenbHas
Harpy3ka npy pacTsKEHUN Us, PACHETHYIO YAENbHYI0 Harpyaky L, H-M2/MM-KT, BbIMMCNISIOT Mo hopmyne

U, =X, &4 (A.6)

rge £ — MUHMManbHasa gedopmauus, onpegensemasn npy JONYCTUMbIX Harpy3kax W No CBOWCTBAM CMOMLI.
MuHumanbHas gedopmaums, onpegenseman npu AoNycTUMbIX Harpy3kax U NO CBOWCTBAM CMOMbI, paBHa Hau-

MeHbLUEeMY M3 3HaueHui Aedopmaummu Npu BO3AENCTBUU NpedenbHO JOMyCTUMON yAenNbHOW HArpy3ku U .
Hedopmaumio npu BO3AENCTBUM NpeAenbHO JONYCTUMON YAENbLHOW Harpysk1 €; BbIYMCIISIIOT NO (opmyne

up
§= "y - (A.7)

z
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A.7 Ecnu apMupoBaH/e OCYLLECTBSETCS HeMnpepbiBHbIMU POBUHraMu, KOTOPblE HaMaTbiBalOT MO YIIOM K ocu
HanopHoli unn 6e3HanopHoOl eMKocTW, npouenypa, npuBefeHHass B A.6, He MPUMEHSETCS, U pPacyeTHYK YAeNbHYH Ha-
rPy3Ky uz BbluncnsaT no popmynam (A.8) nnm (A.9).

PacueTHyio yAenbHyl0 Harpysky B OKPYXXHOM HanpaBneHuu uzo, H-M2IMM-KT, BbIYMCASIOT N0 dpopMyne
uZo —"0'i-d-Fo, (A.8)

roe Xt — OokpyXxHoii yaenbHblii mogynb, H M2/MM-Kr;
lh — OKpYXHOI KO3hPULMEHT.
PacueTHylo yaenbHYy Harpysky B MpoAO/SIbHOM HanpaBfeHun uzx, H-M2MM-KT, BbIYMCAST Mo dopmyne

uzx ~ Xx trf Fx, (A.9)

rae XX — MpoAoSbHbI yaenbHbli Moaynb, H mM2/MM-Kr;
FX — npoponbHbIili KO3adhhnumneHT.

OKpPYXHO yAenbHbll MOAYNb W NPOAO/bHbLIA yAeNnbHbIA MOAYMAb ANSA KaXAOro Cosa onpeaensioT Mo PUCYH-
Ky A.3.

YaenbHblii Mogynb, H-M /MM-KT

PucyHok A.3 — 3aBWCUMOCTb YAE/IbHOro MO/y/s OT yrfia HamMmoTKM

OKpyxHOn koadhpuumeHT FOun npogonbHbin KoaddunumeHT Fx onpegensatoTca no Tabnuue A.2.

37



roCT P 55072—2012

Tabnwuua A2 — KoadduumneHtol, npumeHsieMbie NpU ONPeaeneHun pacyeTHOW EeAMHUHMHON Harpysku u
yYnTbIBaOWME HAMOTKY HEMPEPLIBHLIX POBUHIOB NOA, PasHbIMK YrnaMm

Yron HamoTKu Mo OTHOLEHUIO K NMPOAOIILHOW Ocu, rpap. Fy F,
0<6 <15 0,0 1,0

15<60 <75 0,5 0,5

75<0 <90 1,0 0,0

MpwumeyaHune—[lonyckaeTcss MCNonb3oBaTb Gornee BbICOKME 3HAYEHWUA MPOAONbHOrO koadduumueHTa
M OKpyXHOro koadcuumeHTa, ecnu Obin NpoBeAeH aHanu3 aHW3OTPOMHOWM YNPYroctn. OTOT aHanu3 yuuTbiBaeTt
BKIaZ, KaXaoro crnosi B naMmmHaTe M B3auMHOE BNWSIHWE OTHOCUTENbHOW NUHenHon aedopmauun u gedopmaumm
caBura.

Heobxogumo ybeanTbes, uTo HanpaeneHvwe gecopmaumn He OTKIOHSETCS1 OT HanpaeneHnsi apMupoBaHusl 6onee
yYeMm Ha 0,1 %. Ecnm aHanu3 aHM3OTPONHOW yNpyrocTu He Npoeoauncs, ocesas aedopmaums gorkHa 6biTe orpaHuyeHa
8o 0,1 % ana yrna HamoTkn Bonblwe yem 75°.

Ecnn KOHCTpyKUMA NnaMuHaTa, apMUpPOBAHHOIO BOMOKHOM, HAHECEHHbIM HaMOTKOW, OQHOBPEMEHHO NOABepraeT-
Cs1 Harpy3kam B OKPYXXHOM M MPOAONbHOM HanpaeneHunx, Torga, B 3aBUCUMOCTM OT COYETaHUs HanpaeneHua u Tuna
Harpysku (T.e. pacTArMBaloLWEN UNKU CXUMAIOWEN), 3HAYEHUs1 MaKCUMASIbHO AONYCTUMBIX HArpy3ok Moryt ObiTb MeHblwe
3Ha4YeHui OTAENbHBIX yAeNbHbIX HAarpy3oK, pacCHUTaHHbIX B COOTBETCTBUM C HACTOSILLMM pa3fenom, oaHako AonycTu-
MOCTb OOBLEOUHEHHBIX HArPYy30K AOMKHA ONpeaenaTbCa No Meroauke, npuBegeHHon B P4 (npunoxenue P).
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MpunoxeHue b
(cnpaBo4HOE)

PacueT KOHCTPYKLUMN U TOJLUHbI

B.1 PacyeT KOHCTpYyKLMN

Lns KaxAol 4acTM KOHCTPYKUUM HanopHOW wnM 6Ge3HanopHO eMKOCTWM KOHCTPYKLMIO fnaMuHaTa onpeensioT
C y4eTOM pacyeTHO yAenbHON Harpy3ku Ans KaxAoro cnos namuHata (CcMm. npunoxeHue A). PacueTHble yAesbHble
Harpyskum 4O/KHbI 3aBUCETb OT €AMHUYHBIX HArpy3oK, BO3[eNCTBYHOLMX HA COOTBETCTBYIOLLYIO 061acTb.

MpunoxeHnsa B — Y (BKNOUNTENBbHO) MOCBSALWEHbI BbIYUCNEHUAM €AUHUYHBLIX Harpy3ok, onpegensieMbiX no reo-
METPWUM HAMOPHOW E€MKOCTW, U camble 60JblUMe 3HAYEHUS] U3 3TUX eAMHUYHLIX HAarpy3oK JO/DKHbI GbiTb MCMNO/b30BaHbl B
topmyne (B.1).

CooTBeTCTBME MNpeanofiiaraeMoil KOHCTPYKUMM namuHaTa [O/DKHO B KakAOM C/ydae npoBepsiTbcsl Mo hop-
myne (B.1)

nirinl+un2rN2+ .. +uzmanz > Q, (6.1)
roe uz — pacuyeTHasl yaenbHas Harpyska ansi cnosi tuna z, H-m2/Mm-kr;
mz— Macca Ha euHWLY N/OLWaAM apMUPYIOLWEro HanosHUTEeNs B OQHOM Cfloe Tuna z, Kr/m2;
Nz — KO/MIMYECTBO C/I0EB TWNa z B pacCMaTpvBaeMol KOHCTPYKUUM (418 HenpepbiBHOW HaMOTKM C/OW  OO/MKEH

COCTOATb U3 ABYX CNMpasibHbIX HAMOTOK Nof yriom + 9°)

MpumevyaHunsa

1 Ecnn HensBeCcTHO 6ofblie, 4emM OAHO M3 3HAYEHUI KOoMM4YecTBa C/0eB, TO MPOBEPKA B 3TOM C/y4vae [0/hKHa
npoBoANTLCA MeToAOM nofbopa. MoxeT 6biTb HalgeHo 60nee OAHOrO peLleHus.

2 flonyckaeTcs uKcupoBaTb 3HAYEHUS KOMMYEeCTBa C/I0EB, KPOME OAHOro W/Wnun ABYX HE3aBWCUMbIX 3HAYEHWUN,
N onpepensaTtb OCTalibHble 3HaYeHus.

Ecnm cymma 4yneHoB MeHblue, YemM eAuHUYHAas Harpyska, O4HO WM 60Nblue 3HaYeHWl KOMYecTBa CNOEB AO/KHbI
6bITb YBE/IMYEHbI WU [0/MKHA ObITb NpeasiokeHa gpyras KOHCTPYKUMA namuHarta. [aHHble AeicTBMA [O/MKHbI NOBTO-
pATbCA A0 Tex nop, noka He 6yAeT BbINOMHEHO ycnosue. Ecnu cymMma uYneHOB 3HauMTeNbHO MpeBbllaeT eAVHUYHYIO
Harpysky, To B 3TOM C/lyyae cuuTaeTcs, YTo NaMuHaT 061agaeT M3bbITOUHbIM 3anacoM MPOYHOCTU A1 paccMmaTtpuBaemoi
o6nacTu eMKoCTW.

Mpumepbl 3TOr0 pacyeTHOro MeTofda nNpuBefeHbl B NpunoxeHun P. MNprMepbl KOHCTPYKLUMM U306pPaxeHbl Ha pu-
cyHkax b.1 — B.4.

MpumeyaHne — OTAENBLHOTO pacCMOTPeHNUs TpebyeT cnyyaid, korfa HanopHas WM Ge3HanopHasi eMKOCTb
apMupyeTcsi myTeM HaMOTKM HENpepbIBHOW HWUTW U NOABEpraeTcsl [ BYOCHOMY HarpyXeHut. BaXHO OTMETUTb, YTO peak-
UMsi HanopHOW unn 6e3HanopHOW €MKOCTW, apMUPOBAHHOW HaMOTKOW HenpepbiBHOW HWUTU, HAa KOMOGUHaLMK OfHOBpe-
MEHHO MNpuaraeMbiX Harpy3ok OT/IM4YaeTcs OT peakuuMu Ha 3TU Harpysku, npuiaraembie Mo OTAeNbHOCTU.

1— xumunyeckuii 6apbep; 2 — CSM maccoli Ha eguHuuy nnowaan 0,3 kr/M2; 3 — CSM maccoii Ha eguHuuy nnowaamn 0,6 kr/m2;
6 — Cnoii BA3aHOl TKaHW, NPONWUTaHHbI CMONON

PucyHok B.1 — KOHCTpyKUMsi namuHaTa TONLMHON 24 MM
(6e3 TepmonsiacTM4YHOro hyTEPOBOYHOIO C/105)

PucyHok 5.2 — KOHCTpyKUMsi namuHaTa TONLMHON 24 MM
(6e3 TepmonsiacTM4YHOro hyTEPOBOYHOIO C/105)
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5 — WR maccoli Ha eauHuyy nnouwaan 0,8 kr/m2

PucyHok B.3 — KOHCTpyKUusi namuHata TONWWHOA 16,7 MM
(6e3 TepmonsiacTM4HOro yTepOBOYHOrO C/0s)

PucyHok B.4 — KOHCTpyKUuS namuHata ToNWKUHON 15,8 mm
(6e3 TepmonsiacTu4yHOro yTepOBOYHOrO C/0s)

MpumeuvaHuns

1 KoHcTpyKumm Ha pucyHkax b.1, B.2, 5.4 O/MKHbI UMETb O4UHAKOBYI0 HECYLLY CNOCOBHOCTL (CM. nNpuaoxeHue P).

2 KpailiHue cnou namumHata HamnopHOW wWanM 6e3HanopHON €MKOCTM AO0/DKHbI 6biTb apmupoBaHbl CSM (Maccoii Ha
eanHuuy nnowaan He meHee 300 r/M2) 1 TKaHblO, MPONUTAHHOW CMOMONA.

MoBeaeHne HanoOpHOW WM 6e3HanoOpPHOW EeMKOCTU, apMUPOBAHHON MNPYM MOMOLLM HaAMOTKM HEMNPEPLIBHOW HUTHU,
npv BO3QENCTBUN KOMOMHMPOBAHHbLIX HArpy3oK OLEHWBAETCA MpPU CreayrLiuX yCcnoBusx:

- AO/MKEH ObITb NPOBEAEH MNOJHbLIA aHanM3 aHW30TPOMHOro HanpshkeHusa/gedopmaunn, AoMKHA ObiTb NPOBEpPeHa
peakyuMsi matepvana Ha 3T KOMOWHMPOBAHHbIE HArpy3ku; CABWI WM OTHOCUTENbHOE YAJIMHEHME B KaXAOM C/loe [0/1K-
Hbl OblTb MEHbLUE, YeM BbIUMC/IEHHOE 3HAuYyeHne B A.6; Win

- [O/MKHa OblTb NOCTPOEHa KpvBas A4BYOCHOrO paspylleHusl, Kak nokasaHo B npumepe, NpUBEAEHHOM B NpPUIoOXe-
Hun P,

MpumevyaHune — EcnM AN apMUPOBaHUSI HAMOPHbLIX €MKOCTel, NpefHasHauYeHHbIX AN JKcnayatauuu B
YCNoBUsIX Bakyyma, ucnonb3yetcs WR, TO OHW [0/KHbI MMETb OTHOLLEHWe 1.1 B HANpaB/EHUM YTKA U OCHOBbI.

b.2 PacueT TONWNHbI

Ecnm ans BbluMCneHwid TpebyroTCca 3HaYeHWs TOJWMHbI, TO 3a 3HaYeHue TO/WMHbI NaMuHata paccMmaTpuBaemoi
06nacTv NPUHUMAKT CyMMY TONLWMH NamMenei, u3 KOTOpbIX COCTOUT flamuHar.

TonwuHy Kaxaow namenu Ans pacyeta OnNpefensioT No COAEpXaHuio CTekna B 3TOW Nnamesnun, Ucnosnb3ys rpaduk
(cm. pucyHok B.5). CopepxaHue cTekna onpegenstoT no 8.12.
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2
TonwmHa, MM Ha Kr/m cTekna

OTHowWweHne cmona/ctekno (k macce)

PucyHok Bb.5 — B3aumMOCBSA3b MexXAy TOJIWWHOWA CNosi U CoAepXaHnem cTekna

TonuwuHy namenun tg, MM-m2/Kr, BbIYMCAAIOT No popmyne

t 1 . 100- T n
3 256 mgd (B.2)

rae T 0— MaccoBOe cojepXaHue apMmupyruwero HanosiHUTenA, %;
d — oTHocuTenbHass NAOTHOCTb CMOJIb.
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MpwunoxeHne B
(cnpaBo4Hoe)

PacueT kopnyca yunuHgpudeckon u cdepudeckon oopmel

MprmeyaHune— dopMynsl, NPYBEAEHHbIE B HACTOSILLEM NPUINOXEHWUU, NPUMEHSIIOTCS AJ151 pacyeTa HanopHbIX
emkocTel, obliasn TonwmHa naMmHarta kopryca kotopbix 6onbie, yem 10 % OT BHYTPEeHHero guameTpa kopnyca.

B.1 PacueT xopnyca unnuHapudeckon n cdepnyeckon hopwmbl, Ha KOTOPbIA BO3QENCTBYeT BHYTpPEeHHee
OaBrieHve

MakcrnmanbHyo OKPY>KHYIO €AUHWNYHYIO HArpy3Ky BelMMCNAIOT no dopmynam (B.1) unm (B.2).
MakcumarnbHylo  OKPYXHYIO — eAuHudHylo  Harpyaky Qg Hivm,  ana kopnycoe uunuHapuyeckoi opmbl
BbIUMCASAIOT No hopMyne

Q=P (B.1)

rme p — oblee acbdekTnBHOE gaBrnerve, Himm?;
D; — BHYTpPeHHMIN guameTp Kopnyca, MM.
MakcnmanbHy0 OKPYXHYIO €AVHUYHYIO Harpysky Ans KoprnycoB cepuyeckon GopMbl BbIMUCNAIOT No dopmyne

pD;
7

B.2 Pacuet kopnyca umnmHgpunyeckon (popmbl, Ha KOTOPbIN BO3AENCTBYIOT KOMOMHNPOBaHHbIE HAarpy3Kn

Q= (B.2)

B.2.1 BepTukanbHbIe HaNnopHbIe N 6e3HanopHbIe eMKOCTH

MakcrmanbHasi NpoAoNbHas eaMHUYHAA Harpyska sIBNAETCA pe3ynsTatoM KoMBuHMpoBaHHOO addpekTa oT:
- 06Lwero aHeKTUBHOIO OABMNEHUS;

- n3rmbarloWwero MOMeHTa, BbI3BAHHOTO BETPOBbLIMU Harpy3kamu;

- obwero Beca HanopHon unyu B6e3HanopHON emMKOCTH, (PUTUHIOB, NPUCOEANHEHNIN U COAEPKUMOTO eMKOCTH.
MakcrmanbHyo NPOAONBHYIO eAMHUYHYIO HArpy3Ky BblumcrisiioT no dopmynam (B.3) n (B.4).

MpumevyaHus

1 OTpuuartenbHoe 3Ha4YeHWe MaKCUMarbHOW NPOAOINILHON €AWHUYHOW Harpy3ku 0603Ha4YaeT CXUMAIOLLYIO
Harpyaky.

2 Obuwee achthekTMBHOE JaBneHne UcKmioyaeT cratnueckui Hanop. Obulee achdpekTMBHOE aaBneHne 0603HavaeT
BHELLHEee AaBrneHue.

MakcumaneHyo NpodorbHYI0 eauHUYHYI0 Harpy3ky Q,, H/MM, B Toukax, HaxogsilMxcsl Bbllle MIOCKOCTU ONopkhl,
BbIMUCIAIOT NO hopmyne

_PD;  am Wy
Q=" ap? Dy (B.3)

rie M — narmbarowmii MOMEHT, BO3HMKAIOWMI M3-3a Beca HamnopHOW unv 6Ge3HanopHOW eMKOCTU M COAEPXUMOro
EMKOCTW B paccMaTpuBaemor Touke 1 nod BO3AENCTBMEM BETPOBOW MW APYrov Harpy3ku, H-mm;
W, — Bec yacTel HanopHoOW wnu Oe3HanopHON eMKOCTU, UTUHIOB, NPUCOEAVHEHUN U XWAKOCTH, Haxons-
LLMXCA BbllLE paccMaTpueaemon Touku, H.
MakcmmanbHyo NpoAONbHYI0 €AMHUYHYIO HAarpy3Ky B TOYKAX, HAXOASLWMXCS HUXKE MIOCKOCTU OMopbl, BHIMUCTISIOT
no gpopmyne

_ Py am W2
=4t p2 P any (B4)

rae W, — Bec yacten HanopHol nnu 6e3HanopHON eMKOCTU, (OUTUHIOB, MPUCOEAMHEHUIA W KWOKOCTW, HaxosiLLMXCS
HUXe paccmaTpyvBaemor Toukm, H.

Mpumevanne 3 —B dopmyne (B.3) W, obbluHo BrntovaeT B cebs o6WMI BEC XUOKOCTW.

B.2.2 F'opn3oHTanNbHbI HaMopPHLIE N 6€3HaNOPHbIE EMKOCTH

MakcumanbHasi NpoAcnbHas eguHMYHas Harpyska SIBMNsIeTC pesynsratoM KOMOMHUPOBaHHOTO addekTa oT:

- obwero ahHeKTMBHOrO AaBNeHUs;

- narnbaroLero MOMeHTa, BO3HMKAIOWEro U3-3a Beca HamopHoW unu 6e3HanopHON eMKOCTU U COAEPXUMOro,
3aBUCALErO OT KOHGUrypauum onopbl.
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MakcyumarnbHyo NPoAONbHYI0 eAMHUYHYIO Harpy3Ky BbIMMCNAIOT Mo dopmyne

_ PDi | am
Qx =2 + nD,? . (B.5)

B.2.3 flonycTmas cxxunumMaiowas Harpy3ka

Mpy Hanuuum CxxUMaloLLEe OCEBON Harpy3kum HeobxoauMo NPOBOAUTL NPOBEPOYHLIE pacyeThl, NOATBEPXAAOWMNE
cnocobHocTb 0obnacTu kopnyca BblAepXUBaTe HanboNbLUIYI0 BO3AEWCTBYIOWLYIO CMMAIOLLYIO Harpy3Ky U He paspyLluaTtbes
n3-3a narmba.

MakcnmarbsHylo AOoNyCTUMYIO CRUMAIOLLYIO eMHNYHYIO Harpy3ky Q,, H/MmM, BeMmcrsiioT no copmyne

06 tsh - Xiam
Q=g M, (8.6)

rpe Ly — TONWMHA NamuHaTa kopnyca, Mm;
F — koadbduumeHT 6e30nacHOCTU NPOTUB paspyLlueHust u3-3a u3rnba;
D, — BHewWwHWI AvameTp Kopnyca, MM.
KoadhdumumeHt 6e3onacHoCTM NpOTUB pa3pylueHust us-3a uamba paeeH 4.
CyMMapHbI eAUHWYHBIA MOAYINb BbMUCHSIOT Nno dopmyne

XLAM = X1m1n1 + X2m2n2 + ... szznz (B7)
MakcumanbHas CcKuMmawLwasa eguHnyHas Harpy3ka He [OIDKHa npeeblwaTtb NoNnyYeHHoe 3HaveHune Qp.

MpumeyaHune— Moxer norpeboBaThCsl UBMEHEHUE KOHCTPYKUMM NlaMUHaTa, W B 3TOM criyyae Heobxoammo
MOBTOPUTL COOTBETCTBYIOLME BLIMUCNEHUS, NMOKA HE ByAyT NOSyYeHbl YAOBNETBOPAIOWME 3HAYEHUA.

OtpenbHoro paccmoTpeHusi TpebyloT nammHaThl C Pa3HbIMU MOAYNAMU YNPYrOCTU NPU PacTsSHXKEHUU B NPOAOTb-
HOM HanpaeneHuu M B OKPYXHOM HarnpaBMeHUW, HanpuMep, HarnopHsle unu 6e3HanopHbIE eMKOCTU, NPOU3BEAEHHbIE
METOAOM HaMOTKN HenpepbiBHOM HUTWU. B aTom cnyuyae ponxeH ObiTb NpoBeAEH TOYHBLIN aHaNW3 aHU3OTPONUU, YTODLI
onpegenvTe AONYCTUMYIO MaKCUMAaNbHYIO CXKUMAIOLLYIO €AWHUYHYIO Harpy3ky. B npotueHom cnyyae Heobxogumo wmc-
nonb3oeatb B hopmyne (B.6) HanmeHbluee 3HaueHne U3 ABYX mopdyrnein.

B.3 Kopnyca unnunagpuieckon v cihepnyeckon hbopMbl, Ha KOTOpPbIe BO3AENCTBYET BHeLLHee AaBreHne

B.3.1 Kopnyca unnmHgpunyeckon hopmbl

MakcyManbHyHo OKPYXHYIO €4MHUYHYIO HAarpy3Ky BbiumncnaAoT no dopmyne (B.1). MakcumanbHyto NnpoaonbHyto eau-
HUYHYIO Harpysky BblumcnsiioT no dopmynam (B.3), (B.4) n (B.5). Hanbonbluee U3 nony4eHHbIX 3Ha4eHUA JOSHKHO NoM-
cTaensATbest B popmyny (b.1) (npunoxenne B). Mpu koHCTpyKumn namuvHata, yooBnetsopsowen aTomy Tpebosanmio,
TOMNWMHA NaMuHaTa Kopryca 4OrhKHa OnpeaensTses B cooTeeTcTum ¢ b.2 (npunokenune B). Moayne KOHra E; 454, HiMMZ,
BbIMMCASAIOT MO hopMyre

Xiam
tsh

Ejam = : (B.8)

MWHVMManBHYI0 ONYCTUMYIO TOMLLMHY NaMUHaTa fy,, MM, BEIMUCNSIOT MO hopmyne
0,33
- pF )"
=00 (22, &)

npu ycrioBMU BbINOITHEHUA HepaBeHCTBa

L E 017
L | ELAM
D, >135 ( oF ) ) (B.10)

rae L — athdhekTMBHAs AnuHa Kkoprnyca (CM. pucyHku B.1 — B.3), mm.
MWHMManbHYI0 4ONYCTUMYIO TONWWHY NAMUHATA BbIMMCAAIOT NO hopmyne

04pF L)OAO

(B.11)

tm - DO . (ELAM Do

npn yCrioBuu BbINOINMHEHUA HepaBeHCTBA:.

L E 017
L | ELAM
D, <135 ( oF ) . (B.12)
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KoadhpnuymeHT 6e3onacHOCTM NPOTUB pa3pylleHus us-3a msrmba F paBeH 4.

Heo6xoaumMo y6eauTbCs, YTO TO/IMHA flaMuHaTa Kopryca He MeHblle MWUHUMAabHON [0NyCTUMON TONLWMHBI
namuHara.

MpumeyvyaHune — tmDO pacteT BmecTe ¢ LIDO go orpaHnumBatowlero 3HavyeHms. locne 3atoro 3HadveHus tJDO
He 3aBucuT ot LIDO.

Ecnu npeanioXeHHasi KOHCTPYKLWUS HE COOTBETCTBYET aToMy Tpeb6oBaHWio, HE06X0AMMO NMG0 U3MEHUTb KOHCTPYK-
Um0 namMuHata, 1M6o A06aBUTb AOMNOSHATE/bHbIE KOMbLA XEeCTKOCTU. BbIUMCNEHUS [O/MKHbI 6biTb MOBTOPEHbI, MOKa He
6yneT onpeaeneHa AONyCcTUMAasi KOHCTPYKLMS.

PucyHok B.2 — LimunuHap ¢ pebpamm XecTKoCcTu
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B.3.2 Kopnyca umnnHapnyeckoin opmMbl € KOSIbLL@MU XXECTKOCTK

Ecnn Bbluucnenusa B B.3.1 BbISSBUIM HeLONYCTUMYIO TOJ/ILLMHY NaMuHaTa, PeKoOMeHAYeTCs WU3MEHUTb KOHCTPYKLMIO
nyteMm Ao6aBfieHnss KoneL, XXeCcTKOCTU, U NepBbIM LIAroMm sBAseTcs onpefefieHne HOBON adheKTUBHONM A/IMHbI Kopnyca.

OdhhekTMBHAA ANvHa Kopryca onpegensiercs:

- HenocpeacTBeHHbIM AeneHnem 3AEKTUBHON A/MHBI KOpnyca, He MMetowero pebep XecTKoCTu:

- ncxogsa u3 TpeboBaHuii N0 NOAAEPXKE BHYTPEHHUX (DUTUHIOB, TakuMX Kak JIOTKU U T.4.;

- B CNlyyae ropu3oHTa/IbHOr0 pasMeLleHns HanopHbIX UM 6e3HanopPHbIX EMKOCTEN, UCXOAS U3 KOHCTPYKUUM onop.

[nsa npegnonaraeMoro npoduas Kofbla XeCcTKOCTU HeobxoAuMo onpefenntb AnameTp HelWTpasibHOW OCU KOSlb-
L@ XeCTKOCTH.

OceBOil MOMEHT MHEpUMN CeYeHUs KO/blLia XecTKOCTW Is2, Mm4, fo/mKeH COOTBETCTBOBATb HEpaBeHCTBY

Is2 > 0,18 m00 mL DR m-="— | (B.13)
I=LAM

CooTBeTcTBYOWMIA Moaynb HOHra BbluncnawT no gopmyne (B.8).

Ecnu anemeHT XecTkocTu (MeTan/IMyeckoe KOJblLi0) HaxoAuTCs BHYTPU martepuana kopnyca (CM. pucyHok 5.4),
Moaynb KOHra 3aMeHsieTcsi Ha MoAy/b YNpyroctTu cTanu. B aToM cnyvae MeTan/iMyeckas Cekuusi [O/KHa paccmartpu-
BaTbCA KakK 3/1IEMEHT XECTKOCTW.

Lonyctumylo anuvHy kopnyca Ls, MM, KOoTopasi BHOCMT BKMaj B OCEBO MOMEHT MHEpLMU CeYEeHUs KOMblLia XeCTKO-
CTW, BbIYMCASAOT MO hopmyne

Ls= 0,757 ~ . (B.14)

3HayeHne JoNyCTMMON ANVHbI KOpryca He AO0/MKHO ObiTb 6onblie, YyeM 3HayeHue 3apheKTUBHOM A/IUHBI Kopnyca.

KonbLa XecTKOCTU A0/KHblI MOSIHOCTbIO OMOACHIBATb OKPYXHOCTb KOpnyca v ntobble NpucoeuHeHns [O/MKHbI
6bITb CNPOEKTMPOBAHbI TaknM 06pa3oM, UTOObl He yXyAwaTb XeCTKOCTb KoJfbua. MpOMeXyTKOB Mexay KOprnycom U
KO/IbLLOM He JonyckaeTcs.

KOHCTpYKUUS A0/MKHA OblTb NMPOBEPEHA Ha HanpsiXeHUs B CTEK/IOKOMMO3UTE, Bbl3BaHHblE OFPAHWUYEHHOCTbIO TeM-
nepaTypHOro paclumpeHns/Cy)XeHnst Kosew, XeCTKOCTW Mnpu pacyeTHol TemnepaType Bbiwe 60 °C unan Huwke 0 °C.

B.3.3 Kopnyca cpepuyeckoii hopmbl

MakCcMManbHY OKPYXHYI €AMHUYHYI0 Harpysky BblYMCAAOT no copmyne (B.2), n aT0 3Ha4YeHWe [O/MKHO ObiTb
nogctaeneHo B chopmyny (b.1) (npunoxeHune B). MNpu KOHCTPYKUUM NamuHaTa, YAOBNETBOPSAOLLEN 3TOMY TpeboBaHuIo,
TOMWMHA NamMuHata kopnyca [AoJ/kHa onpefenaTbCsa B cOOTBeTCTBUM € B.2 (npunoxeHue b).

Mogaynb KOHra BbluncnsoT no popmyne (B.8).

MVHMMaNbHY A0NYCTUMYIO TOMLWMHY NamuHata, npu KOTOPOl He MpoucXofuT u3rmba, BblYMCNAKT Mo dopmyrne

tr  17Ro (B. 15)

roe RO— BHeWHWMA paguyc kopnyca cdepuyeckoin opmMbl, B MM.

KoathchmuymeHT 6€30nacHOCTU NPOTMB paspylleHnsa u3-3a nsrnba F paseH 4.

Heobxoaumo yb6eauTbesi, 4TO TO/LMHA NaMuMHaTa Koprnyca He MeHblle MUHUMaNibHOW [0NYyCTUMOM TOJLMHBI
namuHara.

Ecnu npepnoxeHHast KOHCTPYKUMA He COOTBETCTBYET 3TOMY TpeGOoBaHWK, HEOOXOAMMO U3MEHUTb KOHCTPYKLMIO
naMuHata. BbluncneHns [o/mxHbl 6GbiTb NOBTOPEHbI, MOKa He 6yaeT onpegeneHa AONycTMMas KOHCTPYKLMS.
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Mpwnoxenne I
(cnpaBovHoOe)

Bo3spgeiicTBue BeTPOBbLIX Harpy30K Ha Kopnyc

HanopHble 1 Ge3aHanopHble €MKOCTU, UCTIONb3yeMble Ha OTKPLITOM BO3AyXe, AOIMKHbI MPOEKTUPOBATLCSH C yde-
TOM BO3JeWCTBUSI BETPOBLIX HAMPY30K.

3HaveHne obLiero 3pdeKTVBHOIO AaBNeHNs CKaablBaeTcsl U3 CyMMbl BETPOBOW Harpyaku M JaBneHus Bakyyma.
TonwwmHa namMmHaTa HanopHbIX U Ge3HanopHbIX EMKOCTeN JOIMKHA NPOBEPSITLCS HA COOTBETCTBME 3(DHEeKTMBHOMY AaB-
neHuio.

3BeHbs kopnyca 6e3HanopHbIX eMKOCTEN, PACCHUTAHHbIX TOMBKO HA CTaTUYECKUI HAMOP XUAKOCTU, 0BbIYHO Mpo-
EKTUPYIOTCA C Pas3HON KOHCTPYKLUMEN 1 TOMWMHON naMuHaTa. B aTnx cnyvasix achdekTmBHyo AnvHY Kopryca mexay cocea-
HUMKM peBpamMm XecTKOCTW UnK onopamMu, ucrnonb3yemyto B dopmynax (B.9), (B.11) u (B.12), Bbuucnsiot no dopmyne

L= Zhe’ (|_.1)

rae h, — SKBMBANEHTHAs BbICOTA 3BEHA KOPryca, B MM.
OKBMBaneHTHYIO BbICOTY 3BEHa KOpMNyca BbIMUCIAIOT No opmyne

15
X i fmin )
h. =h. LAMmin | ( mln) ,
e Xiamn ] ty (r2)

rAe h — UCTUHHaA BbiCOTa 3BEHa KOpryca WM YacTu paccMaTpuBaeMoro 3BeHa kKoprnyca, Mw;
Xi AM min — CYMMaPpHbIN eAMHVUYHBIA MOQYNb BEPXHEro 3BeHa kopnyca, H/mm;
Xiapm n — CYMMapHbIi eUHUYHBIM MOAyNb paccMaTtpuBaemMoro 3seHa, H/mwm;
fmin — TONLWMHA BEPXHEro 3BeHa kopryca, MMm;
fy, — TONWWHa paccmaTprvBaeMOro 3BeHa Kopryca, M.

PacnonoxeHne no BbicoTe J06aBOYHBIX KOMEL, XECTKOCTU AOMKHO GbiTh BbIMMCMEHO NyTeM ONpeaeneHns BbiCo-
Thl kOpnyca Lenon 6e3HanopHON eMKOCTW SKBMBAMEHTHOW YCTOMYMBOCTM, TAKOIO Xe AMaMeTpa U Takon Xe TONWMHbI,
KaK BepXHee 3BeHO kopryca. AHanu3 Takoro 3KBMBANEHTHOrO kopryca Ge3HanopHoi eMKOCTM BO B3aUMOCBA3N ¢ TpeGy-
€MbIMU pacyeTHbIMU KPUTEPWSIMU MO BETPOBOW Harpy3ke v JaBfEeHWI0 Bakyyma AOIDKEH MCMONb30BaThCsl, YTOOLI onpe-
OennTb KONMWYeCcTBO OOMOMHUTENBbHBIX KONeL XeCTKOCTW.

B GonblumMHCTBE Cny4aes KonbLia XeCTKOCTU JOMKHbI HAXOAWTLCA B BEPXHEN YacTy 3BeHa KOPryca Uiu Ha 3eeHe
TakoW e TOMLWMHbI, HO eCMN NOMOXEeHNe OTNUYaeTcs, AeNCTBUTENBHOE MONOXEHNE AOMKHO OnpeaensitbCsl Yepes
BbICOTY 3KBMBAIEHTHOrO 3BEHa Kopryca.

[o6aBo4HOE KOMbLIO XXECTKOCTU He AOMKHO HaxoauTbes 6nmxe, Yem 150 MM OT OCHOBHOIO KOSIbLEBOIO CBApHOMO
wea 6e3HanopHON eMKOCTM MIM MecTa CMEHbl CeKUWIA.

OKBMBANEHTHYIO BLICOTY 6e3HanopHoW emkocTn Hg, MM, Mexay OocHOBaHWeM 6e3HanopHON eMKOCTWU U 3KBUBa-
NEHTHbIM BEPXOM BbLIMUCIISIOT No ¢opmyne

Ho=Y hs. (r:3)

3HaveHus SKBMBANeEHTHOW BbICOTHI 3BEHa Kopryca BbMuCnsoT no copmyne (I.2).
MakcumarnbHylo SKBUBANEHTHYIO BbICOTY Hj,, MM, BbIlLE KOTOPON AOMONHUTENBHOE PeBpPO KECTKOCTH He TpebyeT-
Cs1, BbIUMCTISIIOT Mo copmyne

3

_ XiaMmin “tmin

P o04.-F.p DY (r4)

Koathdmument 6esonacHocTn F NpoTue paspyweHus m3-3a narmba JoSkHO NpuHMMAaTh 3HadeHue 4.

Ecnun oTHOwWweHne He/Hp > 1, Heob6xoanMbl ZONONHUTENbHbIE KOMbLIA XECTKOCTU, KOoTopble obecneunsalotT aoba-
BOYHYIO XXECTKOCTb NPU BETPOBLIX Harpy3skax.

YTobkI onpepenvTb KONUYECTBO AONONHUTENBHBLIX KOJIEL, JXECTKOCTU, HEOBXOAUMO B3SITh LENYI0 4acTb OT HelHp,.

MNMpumep — Ecnu He/Hp = 2,5, moz2da mpebyromcs dea Konbya Xecmkocmu. dKeusasieHmHoe paccmosiHue
om npednosrazaeMo20 MeCMONOSIOXEeHUSsI Nepeao20 Konbya xecmxkocmu 6o eepxa 6e3HaNnopHOU eMKOCMU 3Keu-
eanieHmMHoil ebicoms! H,, MM, ebrqucnsiiom no ¢ghopmyne

H
H1:Te.
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OKeueanenmHoe paccmosiHue om npednosilazaeMo20 MECINONOIOKEeHUsT 8MOPO20 KOoNbUa )Xecmkocmu 30
eepxa 6e3HanopHOl eMKOCMU 3KeusarieHmMHou aebicomel Hy, MM, ebrqucnsiom no gpopmyse

Urtobbl HaWTW aKkTyanbHOe TMOMOKEHUE KOmnel, XeCTKOCTU, Heob6XoaMMO WCMonNb3oBaTh CrEAYIOWMIA anropuTm
pacdeta:

- hopmupyetca Tabnuua (cMm. P.7), B KOTOPYIO BHOCATCSI 3HAUYE€HUs1 ICTUHHOW BbICOTHI 3BeHA KOpryca Uiy paccmar-
pUBaEMOro 3BeHa KOpnyca u COOTBETCTBYIOLME 3HAYEHUS] SKBMBAINIEHTHOW BbICOTHI 3BEHA KOPIYCa;

- no Tabnuue onpegensiloT NonoXxeHWe 3BeHa(-beB), B KOTOPOM(-bIX) OyayT pacnonoxeHbl pebpa XeCTKOCTH;

- nonoxenune(-a) pebep XeCTKOCTU CO 3BEHOM/3BEHbSIMM [OMMKHO onpeaenaTbCa criegyrowmm obpasom:

a) 3KBMBANEHTHYIO BbICOTY OT YNPOYHEHHOro 3BEHa [0 SKBMBAarEeHTHOro Bepxa 6e3HanopHon eMKoctn hj,, MM,
BbIMMCASAIOT No chopmyne

he=H - Y hg, ('5)

me H (Hy, H, n 1. 0.) — skBuBaneHTHasi(-ble) BbICOTA(-bl) OT npeAnonaraemoro(-bix) mectononoxeHus(-ui) pedpa(-ep)
KECTKOCTU A0 Bepxa 6e3HanoOpHOW €MKOCTW 3KBUBANEHTHOW BbICOTHI.
6) ncTMHHOE paccTosiHme go pebpa XecTKOCTM OT BEpXHEW YacTU YNPOYHEHHOTO 3BeHa h;, MM, BLIYMCASAOT NO

cdopmyne
Xiamn ( t )1’5
h=hp- | v—— ||+ .
! fe (XLAMmin) Ermin (-6)

B) UCTUHHOE PaccTosiHMe [0 pebpa eCTKOCTM OT AeWCTBUTENbHOW BepXHeln YyacTu 6e3HanopHon eMkoctn Hy, MM,
BbIMMCIAOT NO chopmyne

MpwumedyaHune—B npunoxennn P npuBeaeH npumep pacueta.

B cniyuae oTkpeITol Ge3HanopHOi eMKOCTU Wi Ge3HanopHOW eMKOCTM C 3aKpernneHHON KPbILWKOW JOIMKHO GbiTb
COOTBETCTBYIOLLEE OCHOBHOE YKPENneHUe B BEpPXHel YacTu BepXHEero 3BeHa B BUAE BHELWHUX UMM BCTPOEHHbIX pebep
XECTKOCTN B MeCTe coeauHeHusl kopnyca/kpbilwku., OCeBoW MOMEHT MHEPUMW CEYEeHUs1 TAKOTO YKpensieHwus u 4oGasou-
Hble KOmbLa XeCTKOCTM OOMKHbI COOTBETCTBOBaTh B.3.
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Mpunoxexnne [
(cnpaBouHoe)

Be3HaI10prle €MKOCTU NpAMOYTOIibHOIo cevyeHus

0.1 Be3aHanopHble eMKOCTU Marnoro pasmepa n NpsiMoyrornbLHoOro ceveHusi 6es pebep xecTkocTn

besHanopHble eMKOCTU Maroro pa3mepa v NpsiIMOYrofnibHOro ceudeHusi, 6e3 pebep XecTkocTu, NpeacTaBnsawT
Habop OTAenbHbIX NaHenew, coeauHeHHbIX Mmexay cobon B yrmax. Kaxpgas Takas naHenb [0IKHA NPOeKTUPOBATLCS
B COOTBETCTBUW C NpUNoxeHnem E, ¢ yueToM KOHCTaHT ANnsi BTOPOro TUNa KpaeBbIX YCIIOBWIA, COOTBETCTBYIOLMX NPONopLM-
AIM, KPaeBbIM YCMOBUAM W TUNY Harpy3ku.

.2 Be3aHanopHbIe €MKOCTH NPAMOYIoNibHOIO Ce4YeHUsA C pebpamm XKecTKoCTH

Pebpa xecTkocTn JomkHbl 6bITb pacnonoXeHsbl B ABYX HaMpPaBlieHWsIX, HO B LIEMsIX 3KOHOMUW gonyckaetcsl, 1Tobbl
pebpa xecTkocTu pacnonaranuce B BEpTUKaNbHOM MW FOPU3OHTANbHOM HanpaereHumn, Ho pebpa KeCcTKoCTU MOoryT
6biTb BbINONHEHb!I B BUAE Kapkaca. Takasi KOHCTPYKUMS AOIKHA COCTOATb M3 OTAENbHbIX NPSMOYIONbHLIX NaHenen u
AonxkHa 6bITb CNpoekTMpoBaHa B COOTBETCTBMM C npunoxeHnem E. Pebpo xecTkocTn fonxHO GbiTh paccymTaHo Ha
HarpysKy, KOTOpas BO3AENCTBYET HA MOJIOBUHY KaXKOOW CMEXHOW NaHenu, rnpu 3TOM yYUTbLIBAIOTCS CHEroBble WUnu BeTpo-
Bble Harpysku.

1.3 Pacuet pebep xecTkocTn

0.3.1 O6wmne nonoxeHnus

Pebpa »eCTKOCTU JOMKHbI ObITb METanNMUYEeCKUMM UMW COCTOSITb M3 apMUPOBaHHLIX NnacTMmace. B kaxaom cny-
Yae nponopummn 3Tux pebep KeCTKOCTU, KOTOpbie U3rOTaBIIMBAIOTCA U3 LENbHOrO MaTtepuana, AOMKHbI BblYUCNATLCS C
NOMOLLBIO TPAAULUMOHHON Teopun narmba.

KoHcTpykums gomkHa 6biTb NpoBepeHa Ha HanpsikeHWUs! B CTEKIIOKOMIO3UTE, BbI3BaHHbLIE ONMPAHWMYEHHOCTLIO TEM-
nepaTypHOro paclumpenusi/cyxeHus pebep XecTKkocTu Npu pacuyeTHoi TemnepaType Boblwe 60 °C unu Huxe 0 °C.

0.3.2 MeTtannuyeckne pebpa XeCTKOCTH

Pebpa xeCTkOCTU AOMXKHbI BbITb CNPOEKTUPOBaHbI TakMM obpasom, 4Tobbl OHKU oBecneunBanu HeobxoauMyio
NPO4HOCTb B CBApPHbIX LWBaX, M CBapeHHble BCThIK COEANHEHUS1 KpaeB AOMKHbI ObITb BbINOMNHEHDI TAakMM 06pa3oM, 4Tobbl
66110 NoMHOe MponnaBneHe CBapHbIX WBOBR, obecnevmBalowmx obWy0 NPOHHOCTL CEKLIMIA.

BelvncrneHHoe HanpsxXeHWe B MeTannuyeckon CeKummn He AOMKHO npeebiwaTth 0,25Xnpegen nNpoYyHOCTU Npu pa-
CTSKEHUW. BblumcneHHoe HanpskeHue B YIMOBOM CBAPHOM LWBE HEe AOMKHO npeBbiwaTth 0,1Xnpegen npoYyHocTH npuy
pacTskeHMN MeTannuyeckon cekumu. MNnowaae yrnoBoro CBapHOro Wea, HeCyLWero Harpy3sky, JoMmkHa COCTosATb U3 Anu-
Hbl U TOMLWMHbLI CBAPHOIO LWBA, rae TonwuHa JomkHa 6blTe He Bonee Yem 0,7XanNMHY CBApHOIO LUBA.

BelMMCneHHOE HanpshkeHne CBapHOro coeamMHeHWs BCTbIK He AOMKHO npesbiwarts 0,16Xnpegen npoyHocTy npu
pacTsxeHuu.

[0.3.3 Pebpa XeCTKOCTU U3 CTEKNOKOMMNO3UTa

Pebpa xeCcTKoCTM AomKHbI BbiTb apmMmMpoBaHbl Tonbko CSM. JlaMuHat BepxHero cnost AOMKEH NEPEKpPLIBaTL BCe
CTOPOHbI pebpa XeCTKOCTU Ha 3HA4YUTENbHOM PacCcTOsIHUM, YTOObI BbIAEPXUBATL YCUNME CABUra M AOMKEH GbiTb He
MeHbLLe YeMm 75 MM.

[HonyckaeTtca paccmaTtpmeaTtbh NaHernb, Ha KOTOPYIO HaknagblisaeTcsa pebpo KeCTKOCTH, Kak COQENCTBYIOLLYIO XKec-
TKOCTU pebpa Ha paccTosiHUW, He MpeBbiwalwmuM 16XTONWMHY NaHenu no obe CTOPOHbI OT pebpa XecTKocTh, Npu
YCINOBUU, YTO TaKkoe pacCTosHWe AOCTYNMHO. Hukakasi 4acTb NaHenu He MOXEeT paccMaTpuMBaTbCs B TAKOM KadecTBe
Bonble, Yem ans ogHoro pebpa xecTkocTn. MaTepwarn, NOBepX KOTOPOro pasMmellaeTcsa pebpo XEeCTKOCTU, He BHOCUT
BKag4 B NPOYHOCTE pebpa XecTKocTu.
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Mpunoxenune E
(cnpaBo4Hoe)

Mnockne naHenu

E.1 O6Limre nonoxeHna

Mnockne naHenu, NPoeKTUpyemMblie B COOTBETCTBMU C HACTOSILIMM CTaHAApPTOM, [OIKHbI ObiITb apMUPOBaHbI TOMNb-
ko CSM.

YpaBHEHUs1 B JaHHOM pa3fene OCHOBaHbl Ha PacCMOTPEHUM KaK MaKCMMAarbHOW A0NYCTUMON €AVHWYHOW Harpys-
KW MOBEPXHOCTU NaMmHaTta, pacTsiKeHUst UMK CaTusl, Tak U npeobnagatouero NnpeaenbHoOro OTKNOHEHUsT TONWMWHLI
naHenu. TonwuHa naHenu AormkHa ObiTb paBHa wunu 6biTe Gonblue, Yem Tpebyemasi MUHMManbHaA TOMWWHA NaHenu.

MpumedaHnsa

1 Cuutaetcsl, 4TO MeMOPaHHbIA KOMMOHEHT Harpy3ku, pacTyLMiA, KOrga MakcumaribHOe OTKIMOHEHME PaBHO TOn-
WMHE MaHenu, 3Ha4YUTENbHO He BMUsieT HA JOCTOBEPHOCTb aHanusa uarnba, U3 KoToporo BbIBOAATCA (HOPMyIbI.

2 Mpu pacyeTe TakuMm 06pa3oM, KpaeBble YCIOBUSI MOTYT UMeTb Gonblioe 3HaveHne. CuntaeTcs, UTO0 BO MHOMMX
cnyyasx adhekT OT N3MEHEHVS B TaKUX YCMNOBWSAX HE3HAYMTENEH, U KPAeBble YCroBuA JOIKHbI ObiTe 1 1 2 TMna. 3T0
nokasaHo Ha pucyHke E.1 — E.7.

KpaeBble ycrnoBus gnsi onpegeneHHol naHenu AOMmkHbl 6biTb MEPBOrO UMM BTOPOro TMNa UMK KOMGMHaumnein
060MX, B 3aBUCMMOCTM OT YCIOBWIA.

E.2 ®opmbl naHenewn n Harpy3ku

[MpoekTupoBaHve NNOCKUX NaHenew AomKHO NPOBOANTLCA B COOTBETCTBUM € E.4 — E .10, B KOTOPbLIX ONUCLIBAIOTCS
naHenyu Kpyrnow, nNpsiMOYronbHOW, TPEeyronibHOM U CEerMeHTUPOBaAHHOW hOpMbI, NOABEPralowWmMec BO3AEUCTBUIO PaBHO-
MEpPHO pacnpegeneHHbIX Harpy3ok U paBHOMEPHO W3MEHSIIOWMXCSl HArpy3oK Kak B Cnydae ctaTU{eckoro Hanopa
XMOKOCTU, TaK U B CINy4ae COCPEAOTOUEHHBIX HArpy3oK, BO3AENCTBYIOWMX HA LIEHTP KPYITbIX U TPEYronbHbIX NAHENeN.

MprvnmMeyaHne — BrnvaHne BHEWHNX MOMEHTOB HA MNMOCKME MaHeNN He MOXeT OblTb OUEHEHO W, Mo
BO3MOXHOCTW, Takne Harpy3kun OOIKHbI ObITb MCKITIOYEHBI.

E.3 MeToq pacueTa ans naHenen Bcex oopm

PacyeTHbI MOMEHT — MOMEHT, BO3HMKAOLWMIA B NaHEnu B peayneTare Hauxyzwen kombuHauun pacrnpegeneH-
HbIX Harpy3ok, Hanpumep, AaBnexHvne, BaKyym, rmapocTaTuyeckuii Harnop, BETPOBLIE U CHEFOBbIE HArpy3ku, MIOC MOMEHT,
BbI3BaHHbIN NIOGOM MECTHON Harpy3kow.

PacuyeTHbIi MOMeHT M, H-MM, BblMMCNAKT No dopmyne

Md = Mvacuum + Msnow + Mwind + Mlocal load» (E-1)

e Myacuum — MOMEHT, BbI3BaHHbIN Bo3delcTBMEM Bakyyma, H-Mm;
Mgpow — MOMEHT, BbI3BaHHbIV BO3AEWCTBUEM CHEroBOW Harpy3ku, H-mm;
M ing — MOMEHT, BbI3BaHHbIN BO3AEWCTBMEM BETPOBOMW Harpysku, H-mm;
Miocal 1oag — MOMEHT, BbI3BaHHbLIA BO3QENCTBUEM MECTHON Harpy3ku, H-mm.
Heob6xoaumo NpoBoauTL NPOBEPOYHLIE BEIMUCTEHMS], YTOBLI yOeauTbCA, UTO TONWMHA KOHEYHOrO NaMuHaTa Tako-
B3, YTO Aedopmaums NaHenu He NpeBbIlWAET TONWMHY NaHenn.

E.4 MpsamoyronbHble naHenu

E.4.1 O6wme nonoxeHns

JomkHo 6bITh NPUHATO OAHO M3 YeThIPeX KPaeBbIX YCroBui. KOHCTaAHTBLI AOMKHbI COOTBETCTBOBaThL Tabnuue E.1.

Bapuant A. Kpaesble ycrnoBusi 1-ro Tuna co Bcex YeTbipex cTopoH. Hanpumep, kpbillka ¢ kpenneHvem Ha GonTax,
Korga obnacTb KOHTaKTa WKMPOKAas M BbIXOAWT 3@ rpaHuLbl OTBEPCTUIA Nog, GONThl UMM COeAMHEHWE NaHENen C CUMMET-
PUHHBIM KperneHnem Ha pebpax XecTkoCTU Wnun yrnax.

BapwanTt b. KpaeBble ycrioBust 1-ro Tmna ¢ AByX KOPOTKMX CTOPOH M C OAHOWN ANIMHHOW CTOPOHbI, C KpaeBbiMM
YCNOBUSIMK 2-r0 TMNa ¢ APYron ANvHHOW CTOpOoHbl. Hanpumep, coeguHeHne naHenen ¢opmmupyeT CTOPOHY OTKPLITOM
6e3HanopHoW eMKOCTM C OOHWMM AJIMHHBLIM KPaeM, K KOTOPOMY MpUcoeaMHEH BEPXHUI hnaHel Ge3HanopHOW eMKOCTH
unu (CUMNOBOW) Kapkac.

BapuanT B. AnbrepHatuBa BapuaHTy b — naHenu ¢ kpaeBbIMU yCnoBMSIMM 1-ro TMNA C ABYX ATNMHHbLIX KpaeB U
OAHOrO KOPOTKOTO Kpasi U C KpaeBbIMU YCIOBUSIMM 2-T0 TMNA € APYroro KOPOTKOro Kpasi.

BapuaHnt I KpaeBble ycrioBusi 2-ro Tuna CoO BCEX YeTbIpex CTOPOH, Hanpumep, KpbilKa He 3akpenreHHast
Gontamu.
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OCI"I Ta6nuuya E1 — Jedopmauns U KOHCTaAHTbl M3rmbarwou,ero MOMeHTa ANa NAOCKAX NaHenei

paHn4HbIE yCcnoBus

—— o —m — — — — —

—— e — — — —

—— e — — o — — —

rrrrrrrrrr.

~ e~~~

~ e~~~

KoHcTaHTa

?1

?1

?1

?1

?1

?1

?1

?1

1,000

0,048

0,044

0,051

0,014

0,060

0,017

0,060

0,017

1,250

0,067

0,060

0,067

0,020

0,077

0,028

0,073

0,022

1,500

0,081

0,084

0,075

0,024

0,094

0,037

0,079

0,025

1,750

0,093

0,099

0,080

0,026

0,107

0,044

0,082

0,027

OTHoweHve gnunHa/wmpuHa ab

2,000

0,102

0,111

0,083

0,028

0,114

0,049

0,083

0,028

KpenneHve B COOTBETCTBUU C TUNOM 2, CBOGOAHO Nexauinii

KpenneHve B COOTBETCTBUM C TUNOM 1, 3ajieNlaHHblii Kpaii

2,500

0,113

0,126

0,083

0,028

0,121

0,055

0,083

0,028

3,000

0,119

0,134

0,083

0,028

0,124

0,057

0,083

0,028

4,000

0,125

0,140

0,083

0,028

0,124

0,058

0,083

0,028

5,000

0,125

0,142

0,083

0,028

0,124

0,058

0,083

0,028

> 5,000

0,125

0,142

0,083

0,028

0,124

0,058

0,083

0,028

BapuaHT

¢/0S5d 100
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E.4.2 Bo3aelicTBue pacnpefeneHHon Harpyskyu Ha npsiMoyrosibHble naHesnu

MOMEHT, Bbi3BaHHbI pPaBHOMEPHOI pacnpefieneHHoi Harpyskoii Mpl, H-MM, Ha NPSMOYrofibHy NaHesb, BblYUC-
NS0T no popmyne

MpA = PrP-1'b2, (E.2)

roe [3, — KOHCTaHTa, COOTBETCTBYHOLWAsA KOMOMHAUMM KpPaeBbIX YCNOBUIA M TNy Harpysku (cm. Tabnuuy E.1);
pl — paBHOMepHOe BHYTPEHHEEe WM BHELIHee [AaBfieHWe, paBHOMEpHas Harpyska, Takasi kak CHerosasi Win BeT-
poBasi Harpyska, WM Takasi KOMOMHaUWA 3TMX Harpy3ok, kotopas AaeT Haubonblumii nepenag faBfeHUs Ha

naHenu c y4yeToM MPUHMMAEMOrO 3HaKa WU HanpaBfeHWs OelCTBUSA KaxAoin opmbl Harpysku, H/Mm2;
b — wwuvpuHa naHenn (cm. pucyHkm E1 — E.7), mMm.

MOMEHT, BbI3BaHHbI/i CTAaTUYECKUM HaMoOpPOM XMAKOCTW, Y6bIBAIOLWMIA OT MaKCMMasIbHOTO AaB/EHWUSI B OCHOBAaHWU
naHenn [o Hynsi B BepxHei yactv, Mp2, H-MM, BbIUMCISIOT MO hopmysie

Mp2 = 0,67-31-p2-b2, (E.3)

rae p2— fJaB/fieHMe B OCHOBAHWM NaHenu, T. e. MakCMMasibHOe fAaB/ieHue, BO3AeicTBylollee Ha naHesb, H/MM2.

KasmMmep naHenun

neeeeeeeerd

PucyHok E.1 — KpenneHunsa B COOTBETCTBMU C TUMOM 1
hnaHueBas 3arnyLwka ¢ naockol ONopHOW NOBEPXHOCTbIO

PucyHok E.2 — KpenneHus B cOOTBETCTBMM € TUNOM 1. chnaHueBas 3arnylika
C NJIOCKOW OMOpHOI MOBEPXHOCTbK M MOAKNAAHBIMU KOMbLAMM
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MeTannuueckas
cekyms

Pa3mep naHenu

PucyHok E.3 — KpenneHns B COOTBETCTBUM C TUNOM 1. MeTan/IMYeCcknini 3N1EMEHT XECTKOCTM

PucyHok E.4 — KpenneHua B COOTBETCTBUM C TUMOM 1. 3/1eMEHT XEeCTKOCTU N3 CTEK/10 KoMMo3uTta

PucyHok E.5 — KpenseHua B cCOOTBETCTBUWU C TMNOM 1. cTaHgapTHOe coefuHeHUe naHenb/NaHesnb
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PucyHok E.6 — KpenneHus B cCOOTBETCTBUM C TUNOM 2: chnaHueBas 3arnywka
C naTtpy6koMm u noAknagHbIMU KosbLamu

PucyHok E.7 — KpenneHna B COOTBETCTBUM C TUMOM 2: CbeEMHas Kpbllika

MOMEHT, Bbl3BaHHbI CTATUYECKUM HaMopOM XUAKOCTU, Y6bIBAKOWMIA OT MakCUMasbHOIO AAB/IEHUS B OCHOBAaHWUM
naHenn, HO He PaBHbIA HY/0 B BepxHei vactu, Mp3, H-mMM, BblumcnsioT no gopmyne (E.2), UCNOMb3Yys MaKCMMasibHoe
3HaueHve [aBfieHUs ANA paccMaTpuMBaeMoil naHenu.

E.4.3 Bo3aelicTBMe LEeHTpasibHO MECTHOI Harpy3ku Ha NpsIMOYTro/ibHble NaHesnun

Korga Ha maHenu BO3AENCTBYIOT MECTHbIE Harpysku, [OSKHbI paccMaTpuBaThCs TOMbKO BapuaHTtsl A u I

MpumMmeuaHune — MNaHenu, cooTBeTCTBYOLWMe BapuaHTy b, MOryT paccmatpuBaTbCsl Kak naHenu, COOTBETCTBY-
lowne BapuaHTy I, U NaHenu, COOTBETCTBYlOLiMe BapuaHTy B, MOryT paccMaTpuBaTbCA Kak MaHenu, cOOTBeTCTBYloLiMe
BapuaHTy A, TO/IbKO ANl MECTHbIX Harpysok.

MOMEHT, BbI3BaHHbIA MeCTHOW Harpyskoin Li, H-mMM, Ha nNpsAMOyro/fibHyl naHenb ANA BapuaHTa A, [0MXeH
6bITb paBeH HanbonblWeMy 3Ha4YeHU, BbluucneHHomy no dopmynam (E.4) u (E.5)

(e4)
roe W/ — BosgelicTBylolas MecTHas Harpyska, H;
7 — pajuyc NIoKanbHON Harpysku, MM.
P2 — KOHCTaHTa, COOTBETCTBYHOLLAs KOMGWHALMU KPAEBbIX YCMOBUIA M TUMY Harpysku (cMm. Taénuuy E.2);
M, = P3-1J, (E.5)

rae p3 — KOHCTaHTa, COOTBETCTBYiLasa KOM6GMHALUM KpaeBbiX YCMOBWIA W Tuny Harpysku (cm. Taénuyy E.2).
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Tab6bnuya

~

\~~ *

IpaHuuHble ycnoBus

e o e e e e —

~—~—

KoHcTaHTa

az

p2

a2

p2

P3

1,000

0,127

0,435

0,061

0,238

0,126

1,250

0,152

0,691

0,072

0,052

0,153

1,500

0,167

0,838

0,077

0,036

0,163

1,750

0,176

0,917

0,079

0,067

0,167

OTHowWeHVe anvHa/wnpuHa alb

2,000

0,181

0,958

0,079

0,067

0,167

KpenneHne B COOTBETCTBUM C TUNOM 2, CBOGOAHO fexalui

KpenneHne B cOOTBETCTBUM C TMNOM 1, 3ajenaHHblii Kpai

2,500

0,182

0,976

0,079

0,067

0,168

3,000

0,183

0,986

0,079

0,067

0,168

4,000

0,184

0,997

0,079

0,067

0,168

5,000

0,185

1,000

0,079

0,067

0,168

E.2 — [ledopmaums v KOHCTaHTbl U3rnbarowero MOMeHTa ANs LeHTpasbHbIX MECTHbIX HArpy3ok Ha NPSIMOYro/ibHble N0CKWe naHenun

> 5,000

0,1851

1,0000

0,0791

0,0670

0,1680

BapunaHTt
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E.4.4 Macca Ha eanH1LUy NnoLwaan apMUpYyoLLIETro HaNnoNIHUTeNA
O6wyio maccy Ha eguHnuy nnowaam CSM Megy, KI/MZ, BEIMMCNSIOT NO (hopmyrie

0,5
mosu = | —__| (E6)
Ucsm - tg

e Ucsy — PacueTHas eauHnuHas Harpyska ans crnoes CSM, H-m2/mm-kr;
fy — TONWMHA navenu, onpegensemas no pucyHky b.5 (npunoxerue bB), MM-KT/M2.
JlomkHa NpoBOAUTLCS MpoBepKa TOMWMHLI NamuHaTa, 4Tobbl y6eauTbesi, YTO 3Ha4eHue aedopmaumm naHenm
He MpeBblllaeT 3HayeHne TOMWMHLI NaHenu. TpeGyeMylo MUHUMANBHYIO TOMWWHY NaHenm fmin p, MM, BbIYUCISIIOT MO

dopmyne

a-py bt o W b2
fminp = + ’ (E.7)

Eram Ejam

e o4 — KOHCTaHTa, COOTBETCTBYIOLWAA KOMOMHALMN KPaeBbIX YCNOBUIA W TUNY Harpy3ku (cM. Tabnuuy E.1);
0Oly — KOHCTaHTa, COOTBETCTBYIOLLast KOMOMHALMM KPaeBbIX YCIIOBUI U TUMY Harpysku (cm. Tabnuuy E.2);
Py, — pacHeTHOe eAMHUYHOE AaBneHve (Havxydllee codeTaHne OABMNEeHWs, Bakyyma, CHEroBoW, BETPOBOW Harpyaku

MTa.).
E.5 Kpyrnbie nasenm

E.5.1 Bo3gencTBue paBHOMEPHO pacnpeaeneHHON Harpy3Kn Ha Kpyribie naHenm
MoOMeHT, BbI3BaHHBIN PABHOMEPHO PacnpeaeneHHon Harpy3komn, BeIMMCNAT No dopmyne

Mpy = B1'Dp2'pm (E-8)

rAe By — KOHCTaHTa, paBHas
0,03125 pgns kpaeBbIX ycnoeBun tuna 1;
0,0516 gnsa kpaeBbIX YyCNoBUIA TuNa 2;
D, — pnameTp naHemu (cM. pucyHok E.1 — E.7), mm;.
E.5.2 BozgencTBue LeHTPanbHON MECTHOM Harpy3Ku Ha Kpyrnbie naHenm
MOMEHT, Bbl3BaHHbIi MECTHON Harpy3koW, AOIMKeH OblTb paBeH Hanbonblemy 3Ha4YeHuIo, onpeaensiemMomy no
topmynam (E.9Q) n (E.10) ans kpaeebix ycnoeun tuna 1

_ w, . Do
M/ = 0,3257 . |n2—,}, (Eg)
_W
M, = i (E.10)
MOMEHT, BbI3BaHHBLIN MECTHOW Harpy3kon, AN KPaeebiX YCNOBWMI TUNA 2 BLIYUCTSIOT No dopmyne
_W Dy
M/ = H(1,3In2—r/+1 . (E11)
E.5.3 Macca Ha eauHMLy NNOWaan apMupyioLllero HanonHUTenA
O6wyio maccy Ha eauHuly nnowaan CSM BolumcnsioT no dpopmyne
mesu = | M4 ” E.12
M =\ uosy Iy ) (E12)

[ormkHa NpoBoAMTLCA NPOBEPKa TOMNWMHBI NamuHaTa, uTobbl y6eauThesl, YTO 3HaueHwe aedopmaumnm naHenu He
NPEBLIWAET 3HAYEHVE TONWMHBI NAHENW.
Tpebyemylo MUHUMANbHYIO TOMNWMWHY NaHeny BIYUCTISIIOT No gopMyne

(E.13)

4 4 0,25
£ _a1'pu'Dp+(x2'VVI'Dp
e Epam Eram ’

rge o, — KOHCTaHTa, paBHasl
0,01066 gns kpaeBbIX yCnoeun Tuna 1;
0,04347 ons KpaeBbIX YCNOBWIA TUNa 2;
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0l — KOHCTaHTa paBHasi:
0,05431 pnst kpaeBbIX ycnosui Tuna 1;
0,13787 ans kpaeBbIX ycnoewn tuna 2.

E.6 MnacTuHbl B hopMe 4acTH Kpyra n TpeyronbHON NNacTUHbI

MnactuHbl B hopme 4acTum Kpyra v TpeyronbHOW NnacTuHbl A0MKHBI NPOEKTUPOBATLCS, UCTIONb3YA 3HA4YeHus o U P,
npuHUMaeMble B COOTBETCTBMM ¢ Tabnuuewn E.3.
MOMEeHT, BbI3BaHHbIA PABHOMEPHON pacnpefeneHHOn Harpy3kon, BbIYMCNAT No dhopmyne

Mpy =B py - 13, (E.14)
rae r,— paguyc naHerm wnw, B Criyvae paBHOGEAPEHHON TPeyrorbHOW naHenm, AnvHa OAHOW M3 OOMHEKOBbIX
CTOPOH, MM.
O6wyto maccy Ha eguHnuy nnowaam CSM BeiumMcnAT No hopmyne
oM, \*°
m, =\ - E.15
CSM =\ ucsm - 14 (E.15)

[omxHa npoeoanTLCA NPOBepKa gedopmaumn naHeny ¢ nomouwso dopmynel (E.16), utobbl y6eauTbes, YTo 3Ha-
JYeHve gecbopmauuy naHeny He MpeBbIlaeT 3Ha4YeHVe TOMWWHbBl NaHenu. Tpebyemylo MUHUManNbHYIO TOMWMWHY NaHenm
BbIUMCASAIOT No hopMyne

0,25
o-py )
bminp = (ELAM“) : (E.16)

Ta6nwuua E.3— KoHCTaHTbl & M B Ans NNacTWH TPEYronbHON U CerMeHTUpPOBaHHON hopMbl

Yron T /2 /3 /4

Tun 1. Kpennexnue no kpasm

o 0,0368 0,0144 0,0062 0,0031

B 0,0756 0,0488 0,034 0,025

Tun 2. KpenneHne co Bcex CTOPOH

o 0,0886 0,0246 0,01 0,0054

§ 0,0868 0,0381 0,0255 0,0183

E.7 MHorocnomHbie naHenm

E.7.1 O6wme nonoxeHun

MHorocrioliHasi naHernb [OIKHA COCTOSITb U3 [BYX apMMPOBAHHbBIX BEPXHWUX CNOEB, pasgeneHHbIX mexgy cobon
M COEOWHEHHbIX SIIPOM, KOTOpOEe MmeeT crnabylo HecyLLylo CnoCOBHOCTb ANA yNy4qlWeHUa NPOYHOCTU U XKECTKOCTU MNoc-
KOW MaHenu u 3KOHOMUMU apMUPYIOLLEro HarnonHuTersl.

Mpu BbIMKCIIEHUSIX CUUTAETCA, YUTO MaTepuar sigpa He BHOCUT BKNag B NPOYHOCTL naHenu. OgHako B COOTBETCTBUM
¢ 5.3.7, makcumarbHbIli Npegen NpoYHOCTU Mpu casure B nMo6OM HanpaBneHun He AomkeH ObiTb MeHbwe Yem
0,2 H/mm2.

E.7.2 PacyeTHble ycnoBus

Ecnv mHOrocnomnHelie naHenu MUCNonb3yloTcs Kak anstepHaTuBa CNMOWHLIM NaHeNnsam, AOMKHbI cobniogarsca
cnepyowme ycrioBusi:

- TOMNWMHA KaXA0ro BEPXHEro Cnosi B Miobom BapuaHTe He A0MmMKHa ObiTb MEHbWE 3Ha4YeHus, ykasaHHoro B b.2;

- MaKCcUMarbHbIi Npeaen NPoHHOCTU Ha CABUT SApa J0MkeH 6biTb He MeHble yem 0,2 Himm2,

- pacuyeTHas TemnepaTtypa He gonmxHa npeBbiwatb 60 °C.

- XECTKOCTb Npu u3rnbe agpa He JorkHA NPUHUMATBLCS B pacyeT U BEpXHUE CNon AoMmkHbl apmupoBatbest CSM,
ecrnu He npoBeaeH 6onee rnyGokMn aHanM3 naHernemn.

MpumeyaHune— Cnegyet paccMOTPETb BOMPOC 0 BO3MOXHOCTM MaTepuana aapa CoONnpoOTUBNATLCS MECTHBIM
CKMMAIOLWMM Harpy3kam B MeCTax nepeceqveHni naHernen n npuneraHns pedep xecTkoCTu.
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E.7.3 PacueT KOHCTpPYKUMN

Y1066l OnpeaenuTe HavanbHY0 KOHCTPYKUMIO, AomkHA BbiTh onpedeneHa TorwyvHa ChiowHoW naHenu (Heobxo-
AVMO orpaHnunTb gechopmaumio naHenu B COOTBETCTBUM C TOJLMHON) B COOTBETCTBMM C E.4.

O6ulyto TONWMHY NAHENN U3 TPEXCIOVHON KOHCTPYKUMW f;, MM, BbIYMCNAIOT No opmyne

t= (13 + 3)033, (E.17)

rae  { — TonwwmHa uenow nNaHenu, Mwm;
C — TONWMHA agpa, MM.
TonwwmHy npoduna t;, MM, BbIMMCIIAIOT No hopmyne

t,—c
t, =1 5 (E.18)
B nobom apmnaHTe TonwmHa npodunsa He gomkHa 6biTb MeHbLLEe BENUYUHbLI, yKa3aHHoW B b.2.
EanHuunyto Harpysky Ha noBepxHocTM namuHata Qg, H/mMM, BoiumcnsioT no dopmyne
Mt
Q="12" (E19)
t

rae di — TONWMHA TPEXCNOWHOW KOHCTPYKUMKM MexXay HEMTPanbHbIMU OCAMMW NIULIEBLIX CIIOEB, MM.

Eavnnynan narpyska Ha npodunb He JoMmkHA NpPeeblwaTtb eQUHUYHYIO Harpy3ky, Belumcrisiemyto no dopmyne (b.1)
(npunoxexue b).

MakcumarnbHoe HanpsbkeHwe caBwura B sape W no rpaHuue pasgena npodunb-aapo Te H/MMZ, BeuMcnsioT no
copmyne

Te = d—st, (E.20)

rge S — makcumanbHOe ycunve cABura Ha eayHuly WWPWHBI, BO3AENCTBYOWee Ha naHens, H/mm.

S BbIUMCNAIOT ANS NPEACTaBlNneHHON Harpysku; T, He AOIKHA NPeBbiWaTh 3HAYEHUS OTHOWEHWUSI MaKCUMarbHOro
npegena NPoYHOCTM Ha CABUI sApa K F unmn sHavyeHns OTHOWEeHUs1 MakcUManbHOro Npeaena NPOYHOCTU Ha CABUI MEXAY
S4poM 1 npocmnem K F.

F gomxHo mpuHMMaTh 3HadeHue 4.

MpwnmeyaHune— Mpumep pacyeta NpueeneH B NpunoxeHun P
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MpunoxeHne X
(cnpaBoyvHoe)

AHuwa

X.1 OrpaHunyeHuns popmbl

MpumMeHsinTCa AHMLLA cneayowmux opm:

- nonyccepunyeckoin (cm. pucyHok X.1);

- NONY3NIMNTUYECKON (CM. pUCyHOK XK.2);

- Topocgoepuyeckon (cMm. pucyHok X.3);

- KOHMYECKOWN (CM. pucyHkn XK.4 un XK.5);

- NIOCKOW, MOMHOCTbI0 MOAAEPXKMBAEMON WM YCUNEHHOW pebpamu XeCTKOCTU;
- MIOCKOW, 3aKpensieHHol 6onTamMmy (CM. pUCYHKM XK.8 — XK.11).

MpumeyaHune — [HMWA, B KOTOPbLIX BbiNyK/as NOBEPXHOCTb (DOPMUPYET YacTb BHYTPEHHEA MOBEPXHOCTU

HanopHoi unu 6e3HanopHoOi eMKOCTU, He paccMaTpMBalOTCA B HACTOAWEM cTaHAapTe.
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R/ — BHyTpeHHMIA paauyc; t — To/UMHA NaMuHaTa AHWLLA

PucyHok XX.1 — MMonyccepunyeckoe gHULLe

hj — BbICOTa a1MNTUYECKOA YacTn

PucyHok XK.2 — [lMonyannuntuyeckoe AHulle
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MpumeyvyaHusna
1 BbicoTy anaunTuyeckoih yactu hh mm, BbiuncnsAwT nNo opmyne

_ 5 y-°,5
tER \M(,lR'l' 'Q)] \ 2 2ri\

rae [1— papnyc oT60pPTOBKM.

2 OTHOWeEHME BbLICOTbI 3NUNTUYECKON YacTU K BHYTPEHHEMY AunaMeTpy Koprnyca [AOJ/MKHO ObiTb He
yem 0,2.

MpumeyvyaHusa

1 BHYTpeHHU pagnyc Jo/KeH 6biTb He 60/Mblle BHYTPEHHEro gvameTpa kopnyca.
2 Paguyc oT60pTOBKM [O/KEH OblTb He MeHbwe yem 0,1 DI

Lc — pacctosHme OT mMecTa NnepeceyvyeHus KOHWMYECKOW W LANHAPUYECKON
yacTeil, Ha KOTOPOM [O/DKHA ObITb yBe/MYeHa TOMWMHA [0 3HaYeHus tc,
tc — pacuyeTHas TONWWMHA B MeCTe MepeceyeHnss KOHUYECKON W LunnHgpuyec-
Koih yacteil; DK — BHYTpeHHUA AnameTp 60/bLUero OCHOBaHUA KOHWYECKOro
OHVLWA; th— yron Hak/oHa KOHUYECKOro AHMLLA K OCU HamopHOl eMKOCTU

PucyHok )K.4 — KoHuuyeckoe gHuiwe ¢ M3rn6om

OK.1)

MeHblle
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MpumMmeuyaHne — PaccTosiH/e OT MecTa MepeceqeHusi KOHWYECKOWH W LMAUHAPUYECKON 4acTeil, Ha KOTOpoM
[l0/XHA GbITb yBenuueHa TOMWMHA, MM, BbIYUCAAIT Mo yopmyne

Djtc

Lc cos

0K.2)

PucyHok XX.5 — KoHuuyeckoe gHuwe 6e3 nsrnba

MpumeuyaHue — KoHnueckoe AHulle 6e3 m3rmba WCNob3yeTcs TONbKO C TepMOMJacTUUHLIM (DyTepoBOY-
HbIM C/OEM Ha TKaHeBOll OCHOBe.

PucyHok XX.6 — KoHuuyeckoe gHuuie ¢ nsrnbamm

MpumeyaHne — PekoMeHAyeMoe 3HauyeHWe paguyca OTOOPTOBKM LO/MKHO ObiTb He MeHblle yem 0,1-D,.
3HayeHne paguyca oT60pTOBKM MeHblwe 4vem 0,06-D, He gonyckaetcsl.
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PucyHoK XX.7 — O6paTHO M30rHyTOe KOHMYeckoe AHule ANs 60/blUUX OTBEPCTHid

MpumeuyaHne — PekomeHgyemoe 3HauyeHue paguyca OTOOPTOBKM AO/HKHO ObiTb He MeHble yem 0,1-0/.
3HayeHne paguyca oT60pTOBKM MeHbwwe yem 0,06-0, He gonyckaeTtcs.

PuCyHOK XK.8  O6wWuit BUA, rnyxoro piaHua: ynaoTHSoWas npoknaaka BHyTpu
OKPYXXHOCTW LEHTPOB OTBEPCTUit nog 60NTbl
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MeTanimyeckoe KosbLo
NS pacnpefeneHns Harpysku

Kpbilwka 13 nammHata

MonHonpodnbHAas YNIOTHAOW AN
npoknagka
MeTannnyeckunin onopHbIi
cthnaHey,

BoATtbl unu WNWAbKN
C pe3bboii No BCcel AnHe

Dh~ nyameTp OKPYXHOCTW LEHTPOB OTBEPCTMIi 3KMMHBIX GOTOB

PucyHok XX.9 O6WKit BKUA, rNyxoro dnaHua: nonHONpPouIbLHAS YNAOTHALWAA Npokaaaka

G — avaveTp 06/1acTy peakumn YnioTHSIIOWEn Npoknaaki Ha Harpysky; hg— paccTosiHue Mo paguycy OT 0611acT peakuyi YnaoTHS-
IOLLEV MPOKMaaKM Ha Harpysky Ao 6O/ITOBOTO OTBEPCTUS; B — BHYTPEHHUIn anaMeTp diaHua

PucyHok XX.10 — TInyxue dhnaHubl: NaocKoe, NOJIHOCTbIO NOALepXnBaemMoe AHuLLe

MpunmevaHwnsda
1 He npumeHseTcs B HanoOpHbIX €MKOCTSX.
2 inameTp ob6nactn peakuuMn YNaOTHAKOLWEA NPOKNaAKW Ha Harpy3ky G, MM, BblYMCASAKT no dopmyne

G=D- 2bg, 0K.3)

rae D — BHeWwHWn guameTp KOHTAKTHOW NOBEPXHOCTW YM/IOTHSAKOLWEN MPOKIagKW, MM;
ba — a3ddekTnBHaA WUpUHA YNAOTHAKOWENW MPOKAagKu, MM.
O(hheKTUBHYIO LWIMPUHY YNNOTHAKOLWER NPOKIaAKM BbIYUCAAKT Mo popmMyne

by (OK.4)

rae N — LWMpuHa YNoTHSOWER NPOKNaAKu, KOHTaKTUpYIoLW e ¢ ONopHO/ NOBEPXHOCTbIO (h/laHua, MM.
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MpnmeyaHne — He npumeHaeTcA B HaMOPHbIX €MKOCTSIX.
>K.2 Bbinyknble gHuwa

XK.2.1 O6uwumne nonoxeHns

Bbinyk/ble AHULLA AO/MKHBI BKAOYaTh B ce6s hopMbl, NepeyucnieHHble B noAnyHkTax a) — B), XK.1.
X.2.2 Bbinyknble AHULLA, HA KOTOPble BO34EACTBYET BHYTPEHHEE aBeHne

EAVMHMYHYIO Harpysky BblUMCASOT Mo chopmye

Q=0,5pDrKs, (K.5)
rae Ks — koadpchmumeHT dhopmbl ANnst BbINYKbIX AHWLL,.
KoathchmuymeHT popmbl ANs BbINYK/bIX AHWULL, BbIYMCAAKOT no Taénuue XK.1.
Ta6nunya X1 — KoadhcdmymeHT hopMbl ANSA BbINYK/bIX AHUL,
Ks
h,ID, [ Topocdepuyeckas
Monyannuntuyeckas
0,1 <rjlDj <0,15 r:t >0,15
0,005 2,95 2,00
0,010 2,85 He ponyckaetcs, 2,10
0,20 0,020 2,65 T. k Rj> Dj 2,20
0,040 2,35 2,25
0,050 2,25 2,35
0,005 2,35 1,90 1,30
0,010 2,25 1,80 1,35
0,25 0,020 2,10 1,75 1,45
0,040 1,85 1,70 1,45
0,050 1,75 1,70 1,45
0,15 <r,0,< 0,25
0,005 1,95 1,45 0,85
0,010 1,85 1,45 0,95
0,32 0,020 1,60 1,40 1,00
0,040 1,40 1,35 1,05
0,050 1,30 1,30 1,10
0,50 Bce 3HavyeHus 0,6 0,6 0,6
(nonycdepunyeckas)

T. K. 3HaueHune KoappuuneHTa Popmbl ANA BbINYKAbIX AHULL 3aBUCUT OT TO/LMHBI BbINYK/IOMO AHMLLA U 9Ta TONLWMHA
He MOXeT 6blTb TOYHO onpejenieHa, noka He 6yAeT paccuuTaH namMuHaT, YCTaHaBMBaloT 3Ha4YeHue Ans oTHolweHus f/D,

4yTobbI BbIGpPaThL Nogxoasuee 3HavyeHne KoadpdpmumeHTa popmbl ANA BbINYKAbIX AHULL.
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3HaueHne koadhduumeHTa opMbl ANA BbINYK/bIX AHULY, ONpeje/ieHHoe TakuM o6pa3oM, NoAcCTaBAAT B (QOPMYy-
ny (K.5), uTo6bl onpefenuTb NpeanonaraemMylo eMHUYHYK Harpysky, M 3TO 3HauYeHWe eAVMHWYHON Harpysku UCMosfb3yloT
B chopmyne (B.1) (npunoxeHue b), 4To6bl OoNpefennTb NOAXOAAWMI NaMuHaT.

TonwwmHa namMmmuHaTa, BblYMC/IEHHAs TakuM o6pas3om, 3aTeM [o/ikHa ObiTb onpegeneHa B coOoTBeTCTBUMU C B.2
(npunoxeHue B), u 3HauyeHue f/D, NpuBeAeHHOE ANA 3TOW TOMWMHBI, [O/DKHO CpaBHWBATLCS C NpejnosaraeMbiM OTHO-
WweHvem. Ecnu pasHuua 3HauuTenbHa, BbIYUCNEHUS LO/KHbI GbiTb MOBTOPEHbI C MCMO/Ib30BAHWEM HOBOIO 3HaYeHUs
KoadppmumeHTa opMbl ANS1 BbINYKbIX AHULL, MOAXOAALLEr0 K )XenaeMoi To/WUHe KOHEeYHOro samuHara.

MpumeyaHune — ANbTEPHATABOW MOBTOPHLIM BbIUMCIEHWUSIM MOXET 6bITb M3MEHEHUE KOHCTPYKLMM AHuLLA
nyTeM YBE/IMUYEHUS BbICOTbI S/IIMNTUYECKON YacTu U paanyca oT60pTOBKM. TakuM 06pa3oM yMeHbllaeTcsi 3HauyeHue
KoathpuumeHTa popmbl ANS BbINYK/bIX AHULL, UCMOMb3YEMOro B PacUeTHbIX BblYNUC/IEHUSIX.

)K.2.3 Monycdepuueckme v Topocdepuyeckme AHMLLA, HA KOTOpPble BO3AENCTBYET BHelLHee AaBNeHne
EAVHUYHYIO Harpysky BblUMCASIOT MO popmMyne

Q=0,66-p D, Ks. (K.6)

MuWHMMaNbHO AonycTuUMas ToJWuMHa namuHata, obecneuymBarowlasi OTCYyTCTBME M3rMba, JO/MKHA OnpefensitbCcs Mo
copmyne (B.14) (npunoxeHune B).

Heobxoammo ybeauTbes, Y4TO TOJMHA NaMuHaTa AHMLLA He MeHblle, YeM MUHUMaJIbHO AonycTMMas ToJ/WuHA
namuHara.

Ecnu B NpeAnoXeHHOl KOHCTPYKUMU 3TO YC/TOBME He BbIMOSIHEHO, KOHCTPYKUUSI aMuHaTa Ao/hkHa 6biTb U3MeHe-
Ha ¥ BbIYUC/IEHNS NMOBTOPEHbI, NoKa He GyAeT onpejefieHa JONyCcTMMasi KOHCTPYKUUSI naMuHaTta.

X.2.4 Monyannuntuyeckne AHULLA, HA KOTOpble BO34elCTBYEeT BHELLHEEe AaBneHune

EAVHUYHYIO Harpy3ky BblYUCASOT No hopmyne

Q=0,66-p Dj Ks. OK.7)

MuHMManbHO JonycTuMas To/WwuHa namuHarta, obecneuymBaiollas OTCyTCcTBME M3rnba, fO/mMKHA ONpefensitbCa no
copmyne (B.14) (npunoxeHune B).

3HayeHne BHELWIHEro paguyca kopnyca ctepuyeckoin oopmbl, ncnonblyemoe B popmyne (B. 14) (npunoxeHue B),
BbIUMCAAT N0 hopmyrne

RO = 0,5-Do-Ke, 0K.8)

rae Ke — KoapuumeHT hopmMbl A8 NOMYS/IMNTUUECKUX AHUL, HA KOTOpble BO3A4ENCTBYET BHELUHee [AaBNeHue.
KoadppuumeHT popmbl ANa NOAYINIUNTUUECKUX AHULL BbIUMCASIOT MO PUCYHKY XK. 12,
Heo6xoanmo y6eauTbCs, UYTO TOMLWMHA flaMuMHaTa [JHWLLA HE MeHbLUe, YeM MUHUMAasbHO A0NycTMMas TOMLMHA
namuHara.

KoadhdhunumeHT Ke

b,tO,

PucyHoK XX .12 — KoathpuuneHT doopmbl ANS NONYINAUNTUYECKUX AHWLL, B 3aBUCKMOCTM OT AABMEHUA
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XK.3 KoHnueckme AHMLLA 1 CyXatloULMecs cekumm

XK.3.1 O6wme nonoxeHus

KoHunuyeckne gHMLLA U KOHMYECKME CyXalLlMecs CeKuMM AO/MKHbI COOTBETCTBOBaTb hopmam, NpuvBeAeHHbIM Ha
pucyHkax XX.4 — X.7. na HanopHbIX U 6€3HaNOPHbIX EMKOCTEN, OTINYAKLWMXCSA OT NPUBELEHHbIX, UMEKLNX TepMonna-
CTUYHYI0 (hYTEpOBKY Ha TKaHeBOW OCHOBe, hopMa nepeceyveHnss KOHUYECKON W LMIMHAPUYECKOW YacTell fo/mKHa CcooT-
BETCTBOBaTb PUCYHKY XK.4. B no60M BapuaHTe pagnyc oT60PTOBKA He JO/mMKeH 6biTb MeHblle 6 % OT BHYTPEHHero aua-
MeTpa UUINHAPUYECKOro Kopryca.

B cnyvae, ecnu HanopHas wan 6e3HanopHas eMKOCTb MMeeT TepMOniacTU4Hyto hyTepoBKy Ha TkaHeBOW OCHOBe,
3a uckawyeHnem uPVC mn CPVC, gonyckaeTcsi UCMNOMb3oBaTb (QOPMYy NepeceyeHnss KOHMYECKON W LWUANHAPUYECKOW
yacTel, Kak M306paxeHo Ha pucyHke >X.5, NS yrnoB Hak/OHa K OCW HAamnopHO eMKOCTM A0 60° BKIKYMTENbHO, HO
KOHCTPYKUUSA, n3obpaxeHHas Ha pucyHke XK.4, npegnoyTuTenbHa BO BCEX C/yvyasx W [AOJ/HKHA MCNONb30BaTbCA MNpu
yTepoBKe Ha TKkaHeBoi ocHoBe 13 UPVC n CPVC.

JononHutenbHoe apMupoBaHWe B MecCTe MepeceyvyeHuss KOHUYeCKOn W UMANHAPWYECKON 4vacTeil NPOBOAUTCA B
cooTtBeTCcTBUU € hopmynammn (K.9) n (0K.10) mnmn (0K.9) n (K.11) n AoMmKHO pacnpefenatbcsi B laMnUHaTe paBHOMEPHbLIM
obpasom.

[N KOHCTPYKUUIA, COOTBETCTBYIOLNX PUCYHKY XK.5, nepeceyeHne He JO/MKHO 6biTb B6MKe K Apyromy MecTy coeau-
HEHWSA UM Heof4HOopoAHOCTU, Yyem 2Lc, onpegenseMmomy no dopmyne (K.2). MNMpoussoautenb [OMKEH WU3rOTOBUTb [0-
nofiHUTENbHble 06pasubl, YTOObl AOKa3aTb NOTPeOUTENt0 U/MAN KOHTPOMUPYIOLWEMY OpraHy, 4To BblGpaHHbIli MeTon npo-
M3BOACTBA AaeT YA0BETBOPSAOLWMNIA YCAOBUAM HacTosWero pasjena namuHar.

Ha KoHuueckne BepxHMe 4YacTu CTaTU4YeCKU pacnofioXeHHbIX 6e3HaNOpPHbIX €MKOCTeNl, Ha KOTopble He BO3fael-
CTBYET BHYTPEHHee WM BHELWIHee [aBfieHne, U KOTopble M3roToB/eHbl 6e3 061acTu 3akpyrfieHnsi, He pacnpocTPaHsATCA
orpaHnyeHunsi, nokasaHHble Ha pucyHke >K.5.

>K.3.2 Monorne KoHMYecKMe gHuLLa

KoHuyeckne gHuwia, vMmerwme yron HakoHa K OCM HanopHO unu 6e3HanopHON emKocTu 6Gonble yem 75°,
OOJ/DKHBI NPOEKTUPOBATLCA Kak MOCKMe AHMLA, B COOTBETCTBMM C XK.5.

XK.3.3 lpyrne KOHMYeckne AHuuLa, Ha KOTopble BO34EeNCTBYET BHYTPEHHEe faB/eHune

ONna VW, MMEeWMX Yro HakNoHa K OCM HanopHOW unn 6e3HanopHol eMKOCTW 75° unm MmeHblle, eAnHUYHYHO
Harpysky BblUMCAAT No opmyne

cos (K.9)

Lns KOHCTpyKuWiA, COOTBETCTBYHOLWMX hopMe, NPUBELEHHOW Ha puUcyHke XK.4, NMPOAO/bHYH €AVHUYHYI0 Harpysky B
MecTe nepeceyvyeHnst KOHUYECKOW M LUIMHAPUYECKO YacTeil AHMLLA C M3rMBOoM KoHMuyeckoro aHuwa Qx1, H/mm, noactas-
nsemyto B popmyny (b.1) (npunoxenune B), BbluMCAAT No opmyne

QX1 =0,5p-D,Kcl, (K.10)

roe Kd — koadppuumeHT ¢hopmbl, NPUMEHSEMbI B C/yvyae MepeceyeHnsi KOHUYEeCKOM W UWInHAPUYecKol uvacTel
C pagvycom u3ruba.
KoadhpmuymeHT dhopmbl, NPUMEHAEMbIi B C/lyd4ae NepeceyvyeHnss KOHUMYEeCKOW W LUUANHAPUYECKOW 4YacTel gHuwa c
paguycom usrnba, npuHUMaeTcs no tabnuue X.2.

Ta6nunya X.2 — KoadpcmumeHT hopMbl 418 KOHMYECKUX AHWULL, COOTBETCTBYIOLWMX PUCYHKY XK.4

Kcl
rtor Yron o

15° 30° 45° 60° 75°
0,06 1,3 2,00 3,85
0,08 1,2 1,75 3,50
0,10 11 1,60 3,15
0,15 1,0 1,40 2,70
0,20 1,25 2,40
0,30 1,55
0,40
0,50
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MpogonbHas eavHWYHas Harpyaka B MecTe NnepeceqeHnsi KOHUYECKOM W LUMNUHAPUYECKON YacTell gHWLE C WU3rn-
6om ponxHa BbiTb Borblue 3HaYeHUs] OUHUYHON Harpy3ku, onpegensieMo no copmyne (3K.9).

[ns KOHCTPYKUMIA, COOTBETCTBYIOWMX (DOPME, NPMBEAEHHOW Ha pUcyHke XK.5, eOUHWNYHYI0 NPOAOIBHYIC Harpy3ky
AN NepeceYeHns KOHMYECKOW M LMNMHAPUYECKOW YacTer KoHuYeckoro gHuwa 6es usrmba Q,,, H/MM, nogctaensemyio
B cbopmyny (B.1) (npunoxenne b), BbuncnswOT No opmyne

Qe =0,5p:D1'Koa, K1)

e K. — koatbduumneHT hopMbl, NMPUMEHSIEMBIN B Cry4ae nepeceyveHunst KOHMYECKOM 1M LMIMHAPUYEcKon vactel 6e3
pagwyca unarnba.
KosdbduumeHT dopmbl, MPUMEHSIEMbIV B Cry4ae nepeceveHmsi KOHMYECKON U LUMNUHAPUYECKOW YacTel gHMLLA
6e3 paguyca n3rmba, npuHmmaetcs no Tabnuue XK.3.
MpogonbHas eguHWYHas Harpyska Ans nepeceveHmsl KOHMYeCKOM U LMIMHOPUYECKOW YacTeil KOHWYECKOTO [HU-
wa 6e3 narmba gomkHa GbiTb Gonblue 3HAYEHWSA €AUHUYHOM Harpysku, onpegeneHHoi no dopmyne (K.9).

Tabnwuuya XK.3 — KoathduumeHT hopmbl AMst KOHNHECKMX OHULL, COOTBETCTBYIOLMX PUCYHKY XK.5

Ke2
t/D; Yron ¢ (He Gonee 60 °)
15° 30° 45° 60°
0,002 2,94 5,62 8,90 13,60
0,005 2,05 3,70 5,80 8,70
0,010 1,60 2,75 4,12 6,30
0,020 1,24 2,00 3,00 4,40
0,040 1,00 1,55 2,20 3,20
0,050 1,00 1,45 2,00 2,75

T. K. 3Ha4eHne koahdmuneHTa GopMbl, MPUMEHSIEMOIO B CIydae rnepeceqeHnst KOHMHECKON M UMNMHAPUHECKON
vYacTel 6e3 papuyca uarnba, 3aBUCMT OT PacHETHON TOMNWMHLI B MECTE NMEPECEHEHUA KOHUHYECKON U LMNUHAPUHECKON
YacTel, 3Ta TOnwMHa He MOXeT ObiTb TOYHO onpefeneHa, Noka He ByAeT onpeaeneHa KOHCTPYKUMA nNamuHaTa. 3Haqe-
HWe ansa oTHoweHws f,/D; gonkHO BbIBUpaTECA NPOU3BONBHO, YTODOLI BbIBpaTh 3HaYeHWe Aana koadduumeHTa dopmel,
NPVMEHAEMOro B Criyyae nepeceveHns KOHWYECKOW M LunuHapvyeckon vacten 6e3 paguyca mnarmba.

3HaveHve ko3 uumeHTa dopMbl, MPUMEHSIEMOTO B Criydae nepeceyeHnsi KOHUYEeCKON M UMMMHAPUYECKON dac-
Tel gHuwa 6e3 paguyca uarmba, onpegeneHHoe Takum o6pasoM, OOMKHO nodcTaensAtees B hopmyny (K.11), 4ToGbl
onpegenvTb eQMHWYHYIO Harpy3ky, kotopas ucnonesyetcst B dopmyne (b.1) (npunoxeHve B) gns BbMMCNeHnA noaxoas-
Wwero namuHaTa.

TonwyHa namuHaTta, BbluMCNEHHas TakvMm obpas3om, JomxHa onpedensaTbCs B COOTBETCTBUM € B.2 (npunoxe-
Hve B), n anavenve t,/D;, npveegeHHoe AN A4aHHOWM TOMNWMHBI, CPABHWBAETCS C NPeanonoXeHHbIM OTHOWeHeM. Ecnm
pasHvLua CyWecTBEHHA, BbIMUCINEHNA JOMKHbI OblTh NMOBTOPEHbI, NCMONb3ysl HOBOE 3HaqeHue Ansa koadduuneHta cdop-
Mbl, MPUMEHSIEMOTO B Cry4ae nepece4eHnsi KOHMYECKoW M LMNuHapuyeckon vacten gHuia 6e3 paguyca narmba, nogxo-
ASILEro Ans XKenaemMon TOMNWMHbI KOHEYHOTO naMuHaTa.

TonwyHa KOHWYECKON W LMMMHAPUYECKOW YacTel AHUWA AOMKHA ObiTh yBENUYeHa 1 AorxHa ObiTe paBHa BblHKC-
NeHHol TornwmHe anst uarnba unu nepeceveHns KOHUYECKOW W LWNMHAPUYECKON YacTel gHuwa. LnpuHa yTonweHus
pomnxHa GbiTb paBHa Lc.

B cnyvae koHWYeCKMX OHWL, ANnsi 6e3HANOPHbLIX MM HAMOPHbLIX EMKOCTeW, NPOM3BEAEeHHbIX HAMOTKOW HenpepblB-
HOW HWUTW, JOIMkeH ObITh BbIMOMHEH aHanu3 aHW30TPONUK YNPYrMX CBOWCTB. JTO MO3BOISET ONpeaenuTb BKNag Kaxaoro
Crosi B NamMvHaTte U B3aumMOOeNCTBME Mexay OTHOCUTENbHOW NUHenHOW aedhopmauuen u gedopmaumei caeura. Ecnim
TakoW aHanus OTCYTCTBYET, BC& AOMOMHUTENbHbIE pacHeTHbIe Harpy3ku, pacTylime U3-3a U3MEHEHWUs1 reoMeTpumn, OONxK-
Hbl NpuMHUMaTe Toneko cnov CSM n WR. Heobxogumo nosabotutecs o ToM, 4To6bl NpoacnbHas eanHWYHas Harpyaka,
ucrnonb3yemasi ans pacyeta namvHarta, 6bina He MeHbLle, YeM eQMHUYHAs Harpyska, NpodosibHasi eauHUYHas Harpyaka
B MECTe nepeceyveHnsi KOHMYECKOM U LMNMHOPWMYECKOW YacTel ¢ n3rmbom KOHMHYECKOro AHWLLA WMNu NpoaorbHas eau-
HUYHas Harpyska Aansi nepeceqeHnst KOHMYECKoW M LUMIMMHAPUYECKOW YacTell KoHUYeckoro gHuwa 6e3 narmba.
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XK.3.4 ipyrne KoHM4Yeckme gHulLa, Ha KOTOpble BO3AECTBYET BHeELLHee AaBneHne

KOHCTpyKUMSi nammHaTa A8 KOHUYEeCKUX [OHULL, U CEKUWA, Ha KOTOPYK BO3AelCTBYEeT BHELLUHee [aBfieHue,
[JO/KHa onpefensitbca B cooTBeTcTBUM € B.3.1 (NpunoxeHne B). Ecnv npegnonaraeTcsl MCNOMb30BaHWE BK/IHYEHHbIX
B COCTaB JflaMuHaTa KOJiel, XXeCTKOCTW, BbIYMCMEHUSI AO/DKHbI MPOBOAWUTLCA B COOTBETCTBUM € B.3.2 (npunoxeHue B).
Mpu NPUMEHEHUU 3TUX BbIYUCNIEHUIA AO/MKHLI GbiTb NPOBEAEHLI Cneayoline MoAandUKaLmu:

a) DO/cos<> [O/MKHO MCNONb30BaTbCs BO BCEX MEeCTax, rfe ecTb [NaBHblli BHELWHWIA AnameTp paccMaTpuBaemMoro
KOHUYECKOro AHWLLA;

6) adhdhekTMBHaAs ANMHA kopnyca AO/MKHa ObiTb paBHA BbiCOTE GOKOBONM rpaHW KOHWYECKON CeKuun Wan BbiCOTe
6GOKOBOIi TpaHW MexAay KoJfibLiaMu XecTKocTu (CM. pucyHok B.3 npunoxeHue B), B 3aBUCMMOCTW OT TOrO, YTO MEHbLUE.

XK.4 Tnockue AHNULLA ANA BEPTUKANbHBIX LUANHAPUYECKUX 6E3HAMOPHbIX eMKOCTE 1 Apyrue naockue gHuua

XK.4.1 O6uwmre nonoxeHns

Mnockme gHUWa AN BEPTUKASbHbIX LUAWHAPWYECKMX 6Ge3HaMOPHbIX €MKOCTeN A0/XKHbl OblTb MOSIHOCTLIO NOA-
JepXuBaeMble UM CNpoeKTUpoBaHbl B COOTBETCTBMU C NpunoxeHuem E. Tnockne TopueBble CTEHKU A8 OPYIUX Hanop-
HbIX U 6e3HanopHbIX eMKOCTeN OO0/MKHbI ObiTb CNPOEKTUPOBAHbI B COOTBETCTBUM C MpunoxeHvem E.

K.4.2 TonHOCTbLIO NOAAEPXUBAEMbIE MIOCKME AHMULLA

B yrnax nonHOCTb NOAAEPXMBAEMbIX AHUWLL Hecylwas CnoCOOHOCTb amumHata B NPOAOSIbHOM HanpasieHuu
OO/MKHa 3aBUCETb OT (DOPMbl KOHCTPYKUUKU. B cnyyae 3akpyrneHHbiX YrioB (CM. pucyHOK >K.13) AO/KEH MPUMEHSATbCA
KoatpdpuumneHT He meHee 1,5, 1 B ciyyae kBagpaTtHbIX YI0B (CM. pUCYHOK XK.14) fO/MKEH NPUMEHATLCA KOIPUUNEHT He
MeHee 2, 4YTob6bl NOyYnTb TPeOGyeMyl Hecyllyl CMOCOOGHOCTb MPY BHYTPEHHEM AAB/IEHUN B OKPYXXHOM HanpaB/eHWuw.

PucyHok )X.13 — Be3HanopHble eMKOCTU C (PyTEPOBOYHLIM C/I0EM W
6e3 (oyTepoBOYHOro cnos, ¢ pagnycom wusrmba ot 30 go 150 mm
(pekoMeHayemMast KOHCTPYKLUSA)

MpumeuvyaHne — lMpn 3HaYeHnn paguyca yrna oT 75 go 150 MM KOHUEHTpauus HanpskeHuss B u3rmoe
0YeHb 60/blIasA, U B CBA3WN C 3TUM HEOO6XOAMMO YUUTbIBATb AOMNOMHUTENBHYIO OMOpPY nog u3runb.
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PucyHok X. 14 — dyTepoBaHHble 6e3HanopHble eMKOCTW, DYyTEPOBOUHbINA CMoii Ha TkaHeBoOli ocHoBe 6e3 u3ruba

MpumeuaHue — ToNynuHa AHWWLLA HA yAaNeHUU OT MecTa COEAMHEHUS MeXAYy AHULWEM W LWAWHAPUYECKUM
KOPMyCOM HEeKpUTHUYHA.

Ecnn B kayecTBe (DyTepoOBKM MUCMO/L3YHOTCA TEPMONIACTbl Ha TKaHeBOl OCHOBe (3a ucknoyennem uPVC u CPVC),
[ornyckaeTca NMPUMEHATbL MeToAbl, NpuBefeHHble Ha pucyHke XK. 14.

Heb6onblwune He noggepxusaemble 061acT B MecTax BbIMYCKHbIX OTBEPCTWI AO/KHbI COOTBETCTBOBATb MPUJIOXE-
HWIO E B 4acTu npoekTupoBaHMA NAOCKWX NaHesne.

B cnyvae npumbiKaHUA OHULL K 6€3HaI'IOprIM nnn HanopHbIM €MKOCTAM, Npon3BefeHHbIX HaMOTKO HenpepbiB-
HO HUTH, A0JIKEH ObITb BbINO/IHEH aHan3 aHn3oTponnun ynpyrmx CBOICTB nnn BCe AONOJTHNTE/IbHbIE pPaCyYeTHbIe Harpys-
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KW, pacTylyme n3-3a M3MEHEHUA TEOMETPUM, [OSKHbI PacCMaTpMBATLCA Kak paBHble pacHeTHbIM Harpy3kam B Kopryce
M JOIKHBI MPUHMMATBLCA TOnbko Ha cnom CSM n WR. AHanv3 aHM3oTponuM ynpyrux CBOWCTB MO3BONSIET onpeaenvTb
BKITa/] K&XKAOro Crosl B TaMUHATE U B3aUMOAENCTBUE Mexdy OTHOCUTENbHOW IMHEeWHOW aechopmaument u aecdopmaum-
el caBura.

MpumeyvyaHnune — B 3aBUCMMOCTN OT OCHOBaHWA Arsi HAMOPHON UK 6e3HANOPHON EMKOCTN MOXET MOSIBUTHCS
HeobxoaumocTb B ob6ecrneveHnn NNOCKON Onopbl.

XK.5 Kpyrnble rnyxve ¢dnaHubl, npuBuHYeHHblIe 6onTammn

XK.5.1 O6wme nonoxenunn

Mmyxve dnaHubl, NPUBUHYEHHBIE BONTaMKn, AOMKHLI COOTBETCTBOBATL OAHOW U3 KOHCTPYKLIMIA, M306PaKEHHbIX Ha
pucyHkax 2K.8 nnm 2K.9.

X.5.2 ®dnaHueBoe coeanHeHne ¢ KOpNycom

dnaHey B AHWLWLE KOPMNyca AOMKeH ObiTb CNPOEKTMPOBAH TakMM e 06pa3oM, YTo u coeaumHeHne Gonbworo nat-
pybka ¢ cdnaHuammn (cm. npunoxenue J1).

X.5.3 Kpyrnuin rnyxon cbnaHew ¢ KonbLueBon onopomn

Mpw nponseoacTee KPYrMbiX rMyxux dnaHues ¢ konbLeBoK ornopoit (CM. pucyHok XK.8 — 2K.9) B kauecTBe apmupyto-
Wero HanoNHWTEeNA AOMKHbI UCMOoNb3oBaTbCA Tonbko CSM.

O6uwyio maccy Ha eguHuuy nnowaavm CSM ana rmyxoro dnaHua no pucyHky 2K.8 Beiumcnsiiot no dopmyne

2
PDm,
m = |50 .
CSM 3’23tguCSM (K.12)
O6wyto maccy Ha eguHuLy nnowaam CSM ana rmyxoro dnaHua no pucyHky 2K.9 Beiqmcnsiot no dopmyne
Mespy = ()*(13)

MpumevaHnuns

1 Ansa pucyHka XK.8 metannuyeckue onopHble hnaHubl 4OMKHbI BeiBMpaThesa no tabnuue XK.4 unu npoektmpo-
BaTbCA KaK «He3akpenneHHbie» traHubl.

2 [insa pyucyHka XK.9 TOonwmHa meTannMyeckoro Konbua Onsl pacripegerneHunsi Harpy3ku gomkHa 6biTb He MeHble
6 MM. C y4eTOM 3TOro OrpaHnueHnsl OHU MOTyT ObITb TONMBKO HOMWHAMBHOW TOSNLWWHBI.

KoHcTpykumst namuHaTta goskHa BkntodaTb nobele cnon CSM, KoTopble COOTBETCTBYIOT TpeGoBaHMIO Mo o6wen
macce.

XK.5.4 Kpyrnbie rnyxue ¢pnaHubl ¢ KpaeBblM MOMEHTOM

He ponyckaeTtcs Mcnonb3oBaHWe KpYrmbiX FMyxXux OnaHueB ¢ KpaeBbiM MOMEHTOM, YMNIOTHSOWAS npoknagka
KOTOPbIX MONTHOCTBIO HAXOAMTCSI BHYTPU OKPYXHOCTW LEHTPOB OTBEPCTUIA nog 6onThl.

2K.5.5 NonHocTblO NoagepxuBaemMble rnyxue onaHubl

MonHocTelo nogaepxkuBaemble rmyxve dranubl (CM. pucyHok 2K.10 u XK.11) gormkHbl GbITb M3rOTOBNEHBI TOMNBKO
C NPVYMEHEHMEM CTarnbHOW CTEHKW. Takue riaHubl He AOMMKHbI MPUMEHATLCH AN HAMOPHbBIX EMKOCTEN.

TonwmHa cTanbHOW CTEHKM fg ANs coeduHeHus, nokasaHHoro Ha pucyHke K.10, gonxHa 6biTe Gonbwe
3Ha4YeHus1, BbIYUCIIEHHOIO MO hopmyne

tg=G K (K.14)

rae f — JONyCTUMOE pacHeTHoe HamnpsikeHue MeTarna CTanbHoi CTeHku, Himm2.
K; BbMUCIAIOT No hopmyne

K= 15Wh, ° (K15)
4+ —=

0,3
HoyG
rme W — dnaHueBas pacqeTHas GonToBasi Harpyska, H;

H.y — obwas rngpoctatnyeckas cuna gnvwa, H.
O6Lwyto rMapOCTaTUHECKYIO CUITY OHMLLIA BbIMUCAAIOT NO Popmyne

Hoy=0,785-B2-p. (K.16)
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Honyctumoe pacueTHOe HanpskeHne MeTanna CcTanbHOW CTeHKW NPUHMMAaeT 3HauveHwe, NOMy4YeHHoe Mo
copmyne 2K.17 nnm 2K.18 B 3aBMCMMOCTU OT TOrO, Kakoe W3 3HAYeHWe MeHblue.

= Yr
=4

roe us — Npeaen NPOYHOCTM MPU PacTsSKeHWW MeTanna cTanbHOWM CTEHKU NP KoMHaTHoW TemnepaType, H/mm2,

f 0K.17)

()
=18 (K.18)

re g — YCMOBHbII Mpeaen Teky4ecTu MeTanna CTanbHol cTeHkn, Himm2,
HonyckaeTcs BbUMCNATE TOMWWHY METaNNMYECKOW CTEHKU No hopMyne

1909Wh,
ts=y "o (K.19)

Ana coeguHenus, nokasaHHoro Ha pucyHke XK.11, rge ynnoTHAWAA Npoknagka HaxoauTCA CHapPYXU OKPYXHOCTU
LEHTPOB OTBEPCTMI Mo 6ONTbI, TOMNLWMHA CTarnbHOW CTEHKW OOMKHA ObITb HE MEHbLUE YeM

tg = 0,4201,‘/?. (K.20)

Ons coeguHeHni, n3obpaxeHHbix Ha pucyHkax XK.10 n XK. 11, npuBeaeHHble TpeOOBaHNA HE UCKIIOYAIOT UCMONb-
30BaHUs1 B KQ4Y€CTBE CTanbHOW NNAacTWHbI MyxXmx dnaHueB Arsi COOTBETCTBYIOWEro AaBNEHUsA U TeMnepaTypsl, Nnpegyc-
MOTPEHHbIX pac4eToMm.

MpumeyaHune— [nsa NONHOCTLIO NOAAEPKUBAEMBIX MMyXuX hnaHues ToNWMHA NOAAEPXKUBAEMOIO NamMmmHaTa
Heobxogvma TONbKo Ansi Toro, 4To6bl acdhdekTMBHO paboTaTh B kKa4eCTBE KOPPO3MOHHOrO Hapbepa n MeTb COOTBETCTBY-
FOLLYIO KEeCTKOCTb NMpY MaHUMynsaumMm (MMHMManbHas TonwyHa 3 mm). Ecnn HanopHaa wnn 6e3HanopHas emMkocTb dyTe-
poBaHa TepMOMNMacTUYHbIM CIoeM, IMCT HEAapMUPOBAHHOTO TePMONNacTa CXOAHON TONWWHLI C PyTEPOBOYHBIM CIIOEM
OygeT gocTaTodeH 4nA 3TUX Lenew, Kpome oueHb 6ONblINX OTBEPCTUIA.
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Mpunoxexnue U
(cnpaBou4HOE)

KonbueBble cBapHbie WBbI

N.1 O6wue nonoxeHus

MepekpbiBaloWmMii namMuHaT fOHKEH 6biTb CNPOEKTUPOBAH TakMM 06pa3oM, 4YTo6Gbl ero pacyetHas efuHU4YHas
Harpyska B OKPY>XXHOM ¥ B MPOAO/bHOM HanpasfeHWsX Oblna He MeHblle, YeM A8 NamuHaTa Koprnyca B OKPY>XHOM W
Npofo0/IbHOM Hanpas/fieHUAX COOTBETCTBEHHO, 3a UCK/IOYEHWeM MecCT, rAe 3akaHuMBaeTCs M/aBHblli nepexod.

MepekpbiBaOWMIA CNOW  JO/MKEH 3aKaHYMBATbCA NAaBHBIM NEPEXOAO0M; COOTHOLIEHME MexAy pasHbiMW TONLWwm-
HaMn namuHaTta He [O0/HKHO O6biTb 6onble 4Yem 1:6, OH AO/KEH rNafKo NepexofuTb B rNaBHbIl naMuHat (CM. PUCYHKM
ni — n.s).

B MecTax coeguHeHWi He JO/MKHO OblTb 06nacTeil BbICOKMX MECTHbIX Harpysok, Hanpumep, vM3rmbos, natpy6kos
U CONpPSHKEHWiA.

MUHUManbHY0 3P MEKTUBHYIO AVHY NepeKpbiBalowWwero cnos Lj, MM, 418 Kaxgoro tuna CoeAnHeHWUs BbIYUCNSAIT
no gpopmyne

=9akK
-5 -
rae Qa— makcumasnbHas OKpYXHas WM NpoAonbHAs eAMHUYHAsA Harpyska, onpegensemas no  opmynam
(B.2) — (B.5) (npunoxexue B);
S — MPOYHOCTb COEfMHEHNA BHaxNecTky npu casure, H/Mm2.
MPOYHOCTb COEAMHEHNS BHAX/IECTKY — MWHMMasbHOE 3HaueHue, npuBefeHHoe B Tabnuue 5.1, Ana Tuna apMupo-
BaHUSI W CMOJIbl, NMPUMEHSIEMbIX B KOHCTPYKLMW NEpPeKpbiBaKLWEro C/ios ¥ OCHOBHOIO namMuHara B 06/1aCTM OCHOBHOTO
CBapHOro LiBa.

w.1)

PucyHok N.1 — OCHOBHble TUMbl CBapPHbIX COEAVMHEHUI AN HAMOPHbLIX eMKOCTeil 6e3 TepMonaacTu4YHOl (PYTEpPOBKU:
coefiuHeHne BCTblIK C OAMHOYHbLIM C/I0EM NEepeKpbIBAOLLEero fammHaTa U ¢ orpaHu4YeHuem no LnMpuHe OCHOBHOMO
namuHata B 6 MM WIN MeHbLUe

KpyTunsHa Bcex nepexonos

PucyHok N.2 — OCHOBHblE TWMbl CBAPHbIX COEAMHEHWI ANA HAMOPHbLIX EMKOCTe 6Ge3 TepMONAacTUUYHON DyTepoBKu:
3aMKOBO€ CTbIKOBOE COEAVHEHME C OrpPaHWYEHUEM MO LUMPKHE OCHOBHOTO flaMuHaTa B 6 MM WM MeEHbLue
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PucyHok N.3 — OCHOBHble TWUMbl CBAapHbIX COEAWHEHWI ANSA HAMOPHbLIX eMKOoCcTeil 6e3 TepmMonnacTU4HOW DyTepoBKU:
KNMHOOGpa3HbIli CTblK-COeANHEHMNE

75 MM NOBEPXHOCTHOrO C/10s 75 MM NOBEPXHOCTHOIO C/10A

MWHUMa/IbHasi Macca Ha efvHuULY naowaam

repMeTmKa
namurata kopnyca P CSM ot 1,2 go 2,4 kr/m2

PucyHok N.4 — OCHOBHble TUMbl CBapPHbIX COEAMHEHWI ANS HAMOPHbLIX eMKOCTeill 6e3 TepmMonnacTuyHoOli (PyTepoBKU:
chopma NOBEPXHOCTHOTO CMos

PucyHok WN.5 — OCHOBHblE TWMbl CBAPHbIX COEAVMHEHWUI ANS HAMOPHLIX EMKOCTE 6e3 TepMOonaacTUUYHOW (hyTepOBKM:
COeJMHEHME BHaxXJIeCT OCHOBHOMO famMuHaTa

J J
KpyTn3Ha BCEX NEPEXOA0B KpyTr3Ha Bcex Nepexonos
/ He 6onee yem 1k 6 \ 1 He 6onee yem 1k 6 \
1 Mrprrp! inhidlmv cnoii \ 1
OCHOBHOI namuHaT OCHOBHOW namuHaT

\ \ .
\ TepmonnacTuyHas pyTepoBka \CBapHoii wos

PucyHok N.6 — OCHOBHble TWMbl CBAPHbIX COEAMHEHWIA N5 HAMNOPHbLIX EMKOCTEW C TEPMONNACTUYHOW (DYTEPOBKOIA:
KTMHOOGpPa3HbIl CTbIK
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75 MM 75 Mm

OcTaBLLIasACs YacTb ~TepmonnacTuyHas yTepoBka MuHMMa/IbHas Macca Ha eauHuLYy

namunara kopnyca nnowaan CSM ot 1,2 o 2,4 kr/m2

PucyHok N.7 — OCHOBHbIE TUMbl CBAPHbIX COEAUHEHWI AN HANOPHbLIX eMKOCTel C TePMONNAcTUYHON (hyTepoBKOii:

q)opma NOBEPXHOCTHOIO C/104 B MeCTe OCHOBHOIMO CBapHOro coegunHeHusA

PucyHok 1.8 — OCHOBHbIE TUMbl CBAPHbIX COEAMHEHWI ANS HAMOPHbLIX eMKOCTel ¢ TepMONIacTUYHON (yTepOBKOi
coeAyHeHe OCHOBHOTO naMuHaTa BHax/ecTt

N.2 PacueTHble HArpy3kn Ha nammuHat

PacueTHyo eguMHUYHYIO Harpysky Ha OCHOBHOI namunHaTt Kopnyca H/mm, n pacyeTHyrO eaANHNYHYI0 Harpysky

Ha nepekpbiBawWMn nammHat Ugvu H/mm Bbluucnsior no opmyne

Ulam w/unn Uovl = +12T2n2 + ... + uzZMznz. n.2)
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Mpunoxenue K
(cnpaBouHoe)

OTBepCTI/IiI, I'IanyGKVI U KoOMneHcauunna

K.1 Obwme nonoxeHus

OTBepCTUsl B HAMOPHBLIX UMM 6E3HANOPHLIX €MKOCTSIX AOIKHbI ObITh KPYIION unv oBanbHOW ¢opmel. OTHOWeEHne
ONVH GONbLUOW U Manol ocu He OOMKHO npeBblwaTtb 1/2.

MpumedaHune—IlpegnouTuTensHO pasmewars OTBEPCTUST BHE MpedenoB  pasnUyHbiX  COEAWHEHWN
B KOHCTPYKLUUM NamvHaTta, HanpvMmep, TO4YeK COEeAWHEHMSI TOPLEBOW CTEHKU M CBapHbLIX LUBOB B TEPMONNACTUYHON
yTepoEKe.

KomneHcupytowpe oTBepcTUs U NaTpybkm B KynonoobpasHbix AHWLLAX AOIMKHBI pacnonaratbCs Takum obpasom,
4yTO0bbl MpUCOEAMHEHWE W JOMONHUTENbHOE apMUPOBaHWE MOMHOCTBIO HAxXOAWINOCh BHYTPU Kpyra pagwycom 0,4D;
Kpyr gorxeH GbiTb COOCEH ocu kopnyca.

OTBepCTVIFl n I'Iany6KVI B HamnopHbIX €MKOCTAX, Ha KOTOpble BOSﬂGﬁCTByeT BHELWIHee AaBrneHune, OOIMKHbI 6bITb
CMPOEKTMPOBaHbl B COOTBETCTBUM C TpeBOBaHMSIMM AANsi HAMOPHbLIX EMKOCTEl, HA KOTOpble BO3OEWCTBYET BHYTPEHHEe
Aaenenve (cm. K.2.2 — K.3.2).

K.2 KomneHcauus otBepcTun

K.2.1 O6wme nonoxeHus

[ns Bcex OTBEPCTUI [OMKHA UCMONb30BATLCSl KOMIMEHCAUUS C MOMOLLBIO AOMONMHUTENBHONO NamMmMHaTa, paccym-
TaHHas B cooTBeTCTBMM € K.2.3 Ans BCexX NMOCKOCTEeN, NPOXOAsLLMX Yepe3 ocu OTBEPCTUI, NepneHOUKYNSPHbIX K NOBEPX-
HOCTU HaMOPHOWN €MKOCTW.

MakcnmaribHble pasMepbl KOMIEHCUMPYIOLMX OTBEPCTUIM B KyrnornoobpasHbiX TOPUEBbIX CTEHKAX He AOJDKHbI npe-
BblwaTtb 0,50, n Hanbonbwne OTBEPCTUA AOIMKHbI ObITh CNPOEKTMPOBaHbI B BUAE KOHYCOB Mnu 06paTHO W30rHyTOM
cekumm (cM. pucyHkn XK.4 — XK.7 (npunoxenue X)).

MakcumanbeHbIli pasmep OTBEpPCTUA B LMMAMHAPUYECKOM KOpryce, pacCMaTpuBaeMblX B HaCcToAWeEM pasgene,
gomxeH 6biTe 0,3D;

MpurvmedyaHwune— TpebyeTca otaenbHOE pacCMOTPEHME OTBEPCTUIN B LMMMHAPUYECKOM KOpryce, pa3mep
koTopbIX NpesbiwaeT 0,3D; n Bcex oTBepcTUn, hopma KOTOPbIX HE Kpyrnasl.

K.2.2 Pac4eT KOMNeHcauuu

JononHuTensHbIN NaMyUHaT, YKIagblBaeMbli BO3NE OTBEPCTUA, OOIDKEH PACCHUTLIBATBLCS C YYETOM KaxAoro ¢hak-
TOpa, NPVBEAEHHOIO HUXe:

a) Pa3smelleHne OOMONHMTENBHOIO NamMmuHaTa unyu KOMNeHcaumm OOMKHO COOTBETCTBOBATbH CXEMAaTUHYHOMY M300-
paxeHnuto, nNpuBegeHHoOMY Ha pucyHkax K.1— K.6. [ononHuTenbHble criow Onsi KOMNeHcauum AornxHbl 6bitb Sy + So.
Ecnn ocyuwiectBumo, cnom nammHata S, AOMKHBI NEPeMexaTbCa CO CrosIMM CMEXHOTo NlaMuHaTa.

[nsi HanopHeIX U 6e3HaNOPHBIX eMKOCTEN, Y KOTOPLIX OTCYTCTBYET TepmonnactudHasi dyTepoBka, Heobxoammo
Hanvume naMuHaTa, BbINMONHAIWEro MyHKUMK repmetusaumnn, apmmposanHoro CSM maccon Ha eguHnuy nnowaay He
meHee 1,2 Kr/M2 Nnioc NOBEPXHOCTHBIN CrOW, KaK NOKa3aHo Ha pucyHkax K.1 — K.3.

JlamuHaT, BbINOMHAWMA (HYHKUMM TFepMeTM3auun, He [AOIDKEH YUMTHLIBATBCA MPU  pacyeTe XapakKTepucTuK
NPOYHOCTH.

6) Boo6aBok k cneuuansHelM TpeboBaHUAM, B COOTBETCTBUM € nepeuncrieHnsimu B) — e) K.2.2, obwan TonwmHa
KOHCTPYKLUMKM, COCTOALWAA U3 TOMWUHBLI JOMOMHUTENBLHOIO NaMuHaTa U naMuHaTa Kopryca, gOMmkHa BbliAepXMBaTb BCe
OOMONHNUTENbHbIE HAarpy3ku.

B) Hecywasn cnocobHocTe gononHuTensHoro namuHata A;, H, onpegensietcs no chopmyne

A =d; U, (K.1)

rae d, — 3pdPeKTMBHLIN AMaMeTp OTBEPCTUS, BbIPE3aHHOTO B CTEHKE HAMOpHOW eMKOCTU, MM;

U, sABnsieTcA 0QHUM 13 Cregylowmx napameTpos:

1) MakcumaneHas Tpebyemasi pacueTHas Harpyska B npegenax a¢ddeKTMBHOrO auametpa OTBepcTus,
H/mm, ecnn oTBepcTMe HaxoauTCA B LMNUHAPUHECKOM MMM KOHUYECKOM KOpMyce;

2) pacyeTHas Harpyska, Tpebyemas ansa cdepel C paamycom, paBHbIM paguycy chepuyeckon YacTn aHUWa,
H/mm, ecnu oTBEpCTME M €r0 KOMMNEHCAUMA HAXOAATCA BHYTPU chepuyeckon YacTu YaweobpasHoro gHULLA;

3) pacvetHas Harpyska, Tpebyemasi ans cdepbl, pagnyc KOTOpon BuIUMCNAT No dopmyrie 2K.8 (npunoxe-
Hve X), H/MM, ecnu oTBepcTME M €ro KOMNEHCAuWs HaxogATcsl B NONY3NIMNCOMAANBHOM OHULLE W HAXOAATCA
BHYTPU Kpyra ¢ paguycom 0,40 anameTpa kopnyca, U3MepeHHbIM OT LIEeHTpa AHULLA;
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4) OKpY)XHasi pacueTHas Harpyska, Tpe6yemasi AN8 [N1ABHOTO LMIUHAPUYECKOrOo KOpnyca B HWKHER Touke,
H/MM, B ciyuae 6e3HanoOpHON eMKOCTU C MOMHOCTLI0 NOAAEPXKMBAEMbIM MIOCKAM [HOM, C OTBEPCTUAMMW B KOpryce,
HaxXoAsLMMUCS Ha PacCTOSAHUM OT OCHOBAHWUSA:

1D
0N KOHCTPYKLUMIA B COOTBETCTBUMN C pUCYHKOM XK. 13............ R+ J yl?

0N KOHCTPYKLUMIA B COOTBETCTBUN C PUCYHKOM XK. 14 ............ 2Jy(

db — BHYTpPeHHwWii guameTp natpy6ka; dr — AunameTp apMUMpOBaHWS KOMMEHCALMW B Hauane CrnaxusaHus; S1-— BHELIHW
nepekpbIBaOWMiA CNoii nammHata; S2 — KOMMEHCAUMOHHbIe C/IoM slamMuHaTa

PucyHok K1 — Cxemartuuyeckoe U306paxeHue TUMOBbIX NaTPy6KOB: YCTAHOB/EHHbIV 3anognnuo natpy6ok
6e3 TepmonnacTuyHon pytepoBku (oTBepctme 60nbwe yem 100 mm)

PucyHok K.2 — Cxematuuyeckoe n3obpaxeHue TUNOBbLIX NaTPy6GKOB: YCTAHOB/EHHbIA C BbICTYNOM naTpyb6ok
6e3 TepmonnacTuyHon chyTtepoBkn (oTBepcTue ot 50 go 100 mm)
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PucyHok K.3 — CxemaTunyeckoe n3obpaxKeHne TUNOBbLIX NaTPyGKOB: YCTAHOBJ/IEHHbIV C BLICTYNOM naTpy6ka
6e3 TepmonnacTuyHol dytepoBkn (oTBepctne 6onee 100 Mm)

PucyHok K.4 — Cxemartuuyeckoe U306paxeHne TUMOBbIX NaTPybKOB: YCTAHOB/EHHbIV 3anoanuuo natpy6ok
6€e3 TepMonnacTUYHO PyTepPoBKM MAM C TEPMONAACTUYHOW (hyTepoBkoli (He M306paxeHo)

MpumevyaHne — HeobXOANMO OTMETWUTb, UTO BHYTPEHHWIA W BHELWHW cnou, t,12, KoTopble DOpPMUPYHOT

I'Iany6KI/I n ero ﬂeperbIBaiOuJ.MVl CNolA, SIBNAKTCA 4acTbi) OCHOBHOrO namMuHara Kopnyca n He MOryT paccmMmatpuBaTbCA

Kak KoMmneHcauus naTtpybka, T.e. Mpu Takoii (popMe KOHCTPYKLUMM BHELUHWIA NepekpbiBalowuii Cnoil St Ha OCHOBHOM
namMuHaTte OTCyTCTBYeET.
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PucyHok K.5 — CxemaTnyeckoe n306paxeHne TUMNOBbLIX NATPyOKOB: YCTaHOB/EHHbI 3anogiMuo natpy6ok
C TepmonaacTU4HoW oyTepoBKOW

PucyHok K.6 — CxemaTunyeckoe n3obpaxeHne TUNOBbIX NaTpy6GKOB: YCTAHOB/IEHHLIA C BbICTYNOM MNaTpy6oK
C TepMonnacTU4Holi ¢hyTepPOBKO

Takoii KOMNEeHCUPYIOWWIA NammHaT [O/DKEH MPUMEHATLCSA B AOMOSIHEHWE K AOMOSHWUTE/IbHOMY NlamMuHaty, Tpebye-
MOMY B MecTe nepeceyeHuns koprnyca/ocHoBaHWs B cooTBeTcTBUM € XK.5.2 (npunoxexune XK) 1 n3o6paxeHHOMY Ha pUCYyH-

Kax XK. 13 n X. 14 (npunoxeHune X).

MpumeuyaHune — II3-3a COCTaBHbIX Harpy3ok B 37O/ 06M1acCTW pekOMeHAyeTcsl, rAe 3T0 BO3MOXHO, YTOObl
OTBEPCTUS He HaxXoAUIUCh B MECTe MepeceyveHusi Koprnyca/oCHOBaHUS, U HaxoAWINCb, BMECTE C KOMMEHcauuen, Bbille
YTO/LWEHHbIX 06/1acTel, N306paxXeHHbIX Ha pUCyHKax XK.13 n XK.14 (npunoxeHue XX).
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Hecyuyto cnocobHOCTb adhheKTUBHOTO KOMMNEHCALWMOHHOIO crost A, H, BbMuCHsoT no dopmyne
Ac =(dy—dc)Uow. (K.2)

r) Ceasum mexagy [JAOMOMHWUTENbHLIM MEPEeKPbIBAWMUM  CMOEM U OCHOBHBLIM KOPMYCOM OOIMKHbI BblOepXKUBaTh
Harpy3ku B HanpaBneHun cOBwra, nepejarolmecss Yepes kopryc.

Ecrnmn Bce unm yacTb KOMNeHcauMoHHbIX croeB S, (cM. pucyHkm K1 — K.8) nepemexaroTcs ¢ NaMmMHaTOM OCHOBHO-
ro kopnyca u obecnevvBaeTcsi Ux NPaBUIBHOE YepeoBaHUe, a Takke NPW YCIIOBUU, UTO KOMMEHCALMOHHbIE CIoU pacno-
NOXEHbl KOHLUEHTPUYECKM U MX AMaMeTp He MeHblue, YeM AuameTp apMUPOBaHWs KOMMEHCaUWW B Haqane crhaxvea-
HUA, JonyckaeTca AnAa Tpebyemon nnowaau caBura, Mexagy NoBepXHOCTHbIMKU MepeKpbIBaWMMU COosIMM KOMMeHca-
ummn S, + Sy, B pacyeTe Ha NPOYHOCTb YUYMTbIBaTh TONbKO Te CNOW KOMMEHCaLUUK, KOTOPbIe He NePMEeXaloTCsl ¢ OCHOBHbLIM
namuHaToM kopnyca.

O6Luyio HecyLwyo CnocoBHOCTL APhEKTUBHBIX KOMMEHCALMOHHBIX CIoeB A.,, H, BbamcnsloT no dhopmyne

Aco = Agi+ Aces (K.3)

e Ay — Hecylas cnocobHOCTL TOW YacTh OT obLWel kKoMMNeHcauun, KoTopast noaknadbiBaeTcsl Nog OCHOBHOW namu-
HaT kopnyca, H;
Ace — Hecywas cnocobHOCTb TOW YacTh oT obLLel KOMNeHCauuKW, KOTOpasl HaKNaabiBaeTCA HA OCHOBHOW NamuHat
kopnyca, H.
A2 AL
OhheKTUBHbIN Npeaen NPOYHOCTM MPU COBWIe MEeXAy BHELWHWM NEPEKPLIBAIOWMM CNOEM W OCHOBHBLIM NaMWHa-
ToM Ag, H, BblUMCIAIOT No chopmyne

A =2 - 04(d? -d?). (K4)

Bce cnon komneHcaumm NpUMeHSIIOTCSl CHapy»xu, Ag= A;.

Ecnn 4acTb KOMMNEeHCaUMOHHLIX CMOEB NepeMexaeTcs B OCHOBHOM flaMMHATE Ha pacCTOSIHUW HE MeHblue, YeM
AvnameTp apMMpOBaHMs KOMMEHCAUMM B Havarne criaxweanus, Toraa 3adeKkTMBHLIA Npeaen NpoYHOCTU MNpu caBure
MeXAy BHELHVWM MepeKkpbIBaloWMM CIOEM U OCHOBHBIM NTAMWHATOM AOMmkeH 6biTb He MeHblUe Hecywel cnocobHocTU
TOW YacTn oT obLel KOMMNeHcaUumm, KoTopasli HaknaabIBAeTCA Ha OCHOBHOW NamuHat kopnyca. Koadduument Gesonac-
HOCTU MPOTUB pa3spyLLeHnsl u3-3a narmba gornkeH 6biTb He MeHblue, HYeM o6Wwui pacyeTHbIN kKO3UUNEHT unn pacueT-
HbI KO3MMULMEHT NepekpbiatoLwero cnos (cm. copmyny (A.1) npunoxexune A).

A) MepekpbiBaoWyi Cnoi NaMvHaTa Ha naTpybke AOMKeH BbAEPXMBATL BbIAEPIMBAIOLLYIO HAMPY3KY, BbI3BAHHYIO
AaBneHviem, onpegensemMbiM B cooTBeTcTBUM € K.2.6 n cdopmynoii (M.2) (npunoxenne U).

e) CBsi3ab Mexay NepeKpbiBaloWwMM NaMUHaTOM M NaTpybkoM OOmKHA BblAePKUBATb BbIAEPIMBAIOLLYIO HArPy3Ky B
HanpaeneHwn caewra cBs3u, onpegensemyto B cootBercteum ¢ K.2.6 n cpopmynon (U.1) (npunoxenue U).

K.2.3 MNepekpbiBaowWnim naMmMHaT

EAvHuYHasA Harpyaka, BO3OEWCTBYIOWAS HA NePeKPbIBAIOWMIA NaMUHAT, J0MKHA OblTb MakCMManbHOW eguHUYHON
Harpyskom Ans koprnyca B MecTe pacronoXeHusi OTBEPCTUS, U 3TO 3HAYeHUe AOIPKHO noAacTaensTbes B hopmyny (b.1)
(npunoxenne B) ans onpegeneHvs HeobxoaAMMOW KOHCTPYKUMKM NaMuHaTa.

BbluncneHHbI Takum 06pa3oM namuHaTt JOMKeH NPUMEHATLCS B obnactu BOKpyr oTBepctus (pasmep dj, Ha
pvcyHkax K.1 — K.6) Ha paccTosiHun, paBHOM auameTpy (d, Ha pucyHke K.1), KOTOpbIii COOTBETCTBYET 3HAYEHUIO MeXaY
OBYKPATHbIM U TPEXKpaTHbIM AUaMETPOM OTBEPCTUS B TOW Ke nnockoctu (2d, < d, < 3dp).

B Tex cnyvasx, korga pacyerHas NPOYHOCTb NamMyHaTa NPeBbIWaeT MakcumarnbHyto Tpebyemylo pacueTHyto Harpys-
Ky, Aonyckaercsi, YToObl Takoe MpeBbileHne NPOYHOCTU MPUHMMAIIOCh KaK BKMaA B HECYLLYI CNOCOGHOCTL AONONHM-
TENbHOro NnamuHara.

Hecyuwyio cnoco6HOCTb Npy NOBLILEHHOVW NPOYHOCTM B NamuHate Ag, H, onpegensior no dopmyne

A ={d,—do) - (Upan — Uo)}- (K.5)
D,OJ'I)KHO BbINOJTHATBLCA YCIOBUE:
Ap+A 2 A, (K.6)

Mpy HeobXxoaNMOCTN MECTHbIE HArPy3KM JOMKHbI PACCMATPUBATLCA B AOMONHEHWe K TPeGOBaHUAM Af1s1 KOMMEH-
cauuu.

K.2.4 OTBepcTMA B NNIOCKUX NAHENAX U MNOCKUX TOPLEBbIX CTeHKaX

B cny4ae, ecnu oTBepCcTMA OenaloT B CMMOWHBIX MIIOCKUX MaHensix WU MIoCkUX TOPLEBLIX CTeHKaX, KomneHcaumst
JOMKHa COOTBETCTBOBATb Crieaylowym TpeboBaHuaM:

a) KomneHcauus gomkHa ObiTe TAKOTO e TWMNa, YTO W NaMUHAT, B KOTOPOM CAENaHO OTBEpCTUe.

6) Hecywas cnocobHocTb 5hpeKTMBHOIO KOMMEHCALWMOHHOMO Crosi AomkHa 6biTe He mMeHbwe 0,54, (cm. K.2).

B) TonwwmHa KoMneHcauun gomkHa 6biTb He MeHble 0,5, B rpaHuuax AuaMeTpa apMUPOBaHUsl KOMMeHcauuu
B Hayane CrnauvBaHusa He MeHblle 2d.

MpuMeyaHue— KomrneHcauusl OTBEPCTU B MHOMOCIOWHBLIX KOHCTPYKUMSIX TPebyeT OTAEnbHOro paccmoT-
penus.
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K.2.5 Ycunue BbipbiBa

Heo6Xx04MMO BbINO/IHUTL NPOBEPOYHbIE BbIYUCAEHUS, YTOObI Yy6eauTbCs, UTO pacyeTHas Harpyska nepekpbiBato-
Lero naMmMHarta pasHa unu 6onblie, YeM eguHWYHAs Harpyska, Bbl3BaHHas YCWUIMEM BblpblBa.

EAQVHMYHYIO Harpy3ky, BbI3BaHHYHO ycunavem BbipbiBa Qb, H/MM, BbluncasaoT no dopmyne

(K-7)

Ecnu ycnoBue He BbINOMHAETCS, NepeKpbIBaloWmWii cnoii namuHata Ao/mKeH GbiTb NepecMOTPeEH.

[NvHa nepekpbiBalOLWEro Cnosi NammuHata B 061acTv naTpybka [o/kHA ObiTb HE MeHblie YeM 75 MM Afis Beex
pa3MepoB naTpy6KoB.

K.2.6 MpepaoTBpalleHne paspylwieHnst B 061acT¥ TOHKOTO NOBEPXHOCTHOTO C/10s

Ecnn BeCb NepekpbiBalOWMiA CO NamuHaTa YNoXeH CHapYXW OCHOBHOTO Kopryca, TO NpU MCMbITAHUAX MPOTOTH-
na WM Ha OCHOBE OMbiTa HEOGXOAMMO AoKaszaTb MPOYHOCTL CBA3M MaTPy6Ka Ha rpaHuue Mexay amMMHaTOM OCHOBHOIO
Kopryca W nepekpbiBaloLMM C0eM BO3AeNCTBUIO 06LLel Harpy3ku, Bbl3BaHHOW YCU/IMEM BbIpblBa, a Takke MPOYHOCTb
OTAE/NbHBIX YacTeil KOHCTPYKLUK.

ECMM Npy UCMbITAHWWM eAMHWYHAs Harpyska, Bbl3BaHHAs YCWUMEM BbIPbIBA, BblUMC/IEHHAS B COOTBETCTBUM C K.2.5,
npeBbIllaeT MPOYHOCTL HAa pasaup Mexay Cnosimu namuHarta (cMm. npunoxedue L), naTpy6oK AOMKEH 6blTb NEPEKOHCT-
pyvpoBaH.

MpumeyaHune — Bcaydyae OTCYTCTBUS| Y HANOPHOW MM Ge3HANOPHOW EMKOCTM TepMOonIacTUUHON (hyTepoBKy,
yNyulleHWe CONPOTUBNEHNUS HArpy3ku, BbI3BAHHOI YCUIMEM BbIPbIBA, MOXET GbiTb JOCTUTHYTO NYTEM NPUMEHEHUSI BHYT-
PEHHEro laMUHATA, BbIMOMHAIOLETO (OYHKUMM repmeTm3auum, onucaHHoro B K.2.3 (cMm. pucyHkn K1 — K.3).

TunoBoe ucnbiTaHWe AO/HKHO MPOBOAMUTLCS, UTOObI AOKasaTb, YTO C MCMOJSb3YEMON NpU MPOM3BOACTBE HAMOPHOW
nnn 6e3HanopHOli eMKOCTU M NOAroTOBKE MepeKkpbiBalLWLEro €108 naMuHata CMOJION, MPOYHOCTb Ha pas3gup no rpaHu-
ue, kak MUHUMYM, cocTaBnseT 5 H/mm.

MpoyHOCTb Ha pasanp AO/MHKHA MCMNONb30BAaTbLCA MPW pacyeTe nepekpbiBalolwero c/nos ¢ Lesblo npeaorspaTuTb
paspyweHne B 061acTu NOBEPXHOCTHOrO €nos. [Jo/mkeH NpuMeHATbCA oakTop 6e30MacHOCTM, pPaBHbIA, Kak MUHUMYM,
yeTblpeM.

K.3 Matpy6kn
K.3.1 KoHCTpyKumMa natpybka

MpumeuyaHune — BHyTpeHHUMii anameTp naTpybka onpenensercss TEXHONOMMUYECKUMU TPpe6oBaHUSIMU, HO He
peKkoMeHayeTcss WCNo/b30BaTh NaTpy6kM AMaAMEeTPOM MeHblue yem 50 MM.

KoHcTpykums naTpybka [O/DKHA COOTBETCTBOBATb OAHOMY W3 TUMNOB, MPUBEAEHHbIX Ha pucyHkax K1 — K.6
U pUCyHke K.7.

KpyTusHa nepexoga
He 6onee 1k 6

TSN

PUCYHOK K.7 — YCTpOIACTBO NepekpbIBaloLLero cnos Afs ANUHHbLIX NaTpy6KoB

79



FOCT P55072—2012

KOHCTpyKUMs namuHata, ucnosb3yemas ON1A KaxAoro natpybka, [o/pKHa onpefensaTbCss B COOTBETCTBMM C NPUJIO-
XeHnsmu b v B, npu atom Tpy6y paccmaTpusBaloT Kak LUAUHAPUYECKUA Koprnyc.

MaTpy6kn AOMKHbI 6bITb N0 BO3MOXHOCTM KOPOTKMMW, HO AOCTATOYHOW A/IMHbI, YTOGbI MOXHO Obl10 BbIKPYTUTH
60NTbl 13 piaHLeB U T. 4., YI0XUTb NepekpbiBaloWwuii Co nammHaTa AOCTATOYHOM A/UHBI.

K.3.2 MaTtpy6bKn c yronbHUKamm n3 1MCTOBOr0 Mmetanna

Bce natpybku C BHYTpeHHUM guameTpom meHee 100 MM 1 natpybku no6oro pasmepa, umerowime AJnHy, nNpesbl-
WamLy0 BHYTPEHHUIA AnaMeTp, AO/MKHbl MMEeTb MOAJEepPXMBAaKOWMA YrobHUK M3 NTUCTOBOrO MeTanna, KOTOpbIA JO/IKeH
yCcTaHaB/MBaTbCA MNOcC/Me 3aBeplleHnss U3roToB/IEHUS OCHOBHOrO flaMmHata v KomneHcaumu (CMm. pucyHkm K.2 n K.8).

TO/WMHE naMnHaTta, B 3aBUCUMOCTU
OT TOrO Kakoe 3HauyeHue 6onblue

PucyHok K.8 — YronbHuku M3 ANCTOBOro MeTanna Ans natpybkos

Kak MMHUMYM TpW, HO NpefnoyTUTe/lbHee yeTbipe YrojfibHMKa W3 IMCTOBOr0 MeTana [O/KHbl yCTaHaB/MBaTbCA
BOKpYr naTpy6ka Ha OJMHAaKOBOM pPacCTOSIHUWM ApYr OT Apyra. [lAnHa CTOPOHbI YrosibHUKa U3 INCTOBOr0 MeTanna AoskHa
ObITb He MEHbLUE, YeM BHYTPEHHWIi fuameTp OTBETBMEHMWA, W TO/MWNHA A0/DKHA 6biTb HE MeHblue, YeM TO/WMHa naTpy6-
ka (Mckovas KoMneHcauu) uam 6 MM, B 3aBUCUMOCTU OT TOro, YTO 6Gosblue. JTaMUHAT YrofIbHUKOB LO/MKEH OblTb NM60
BbI/IOXEH HENocpeACcTBEHHO Ha Kopryce M natpybke v miaBHO conpsararbcs Co Bcemu msrmbamu, wnm, ecnu 6bin 3apa-
Hee W3roTOB/IEH OTAE/IbHO, [OJ/DKEH YyCTaHaB/AMBATLCA W MOKPbIBATLCA MEPEeKPbIBAKLWMUM C/0eM, TO/WKWHA KOTOPOro
paBHa MOMOBUHE TOJWMHbI YrOMIbHUKA C KaXK4ON CTOPOHBI.

K.4 BUHTOBbIE coeAVHEHUA
BuHTOBblE COEAMHEHWA, BKAOYaa WTyLEepHOe coefuHeHue u naTpyokum ¢ pe3bb0oil, He AO/XKHbI MCMO/b30BaThCA.
K.5 OTBepcTna gna ocmoTpa

Bce HamnopHble eMKOCTW AO0J/IKHbl MMeTb OTBEPCTUS A1 OCMOTPA, PACMO/OXKEHHble TakuM 06pa3oM, YTOObl MOX-
HO 6bII0 BM3yanlbHO 06CNEef0BaTb BHYTPEHHOCTW HAMOPHOW MAM 6e3HAnopHO eMKOCTU.

K.6 KOHTaKTHble naouwanku

K.6.1 O6Lwme nonoxeHns
KoHTakTHas nnowajka co WTudTaMyM A0/HKHA COOTBETCTBOBaTb MUHMMAasbHbIM TPeboBaHUAM, NpUBEAEHHbIM B
K.6.2 — K.6.4, 1 MMHMMaNbHbIM pasMepam, yka3aHHbIM Ha pucyHkax K.9 — K.11
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Wtndr
Pa3smep He meHee
\% ds
W 0,75ds
X ds +3 Mm
Y TonwmHa komneHcaumm (cm. K.2)
z 3ds

PucyHok K.9 — KoHTakTHas nnowjagka Ans eMKocTeil 6e3 TepmonnacTU4HON yTepoBKkMu

Wtndpt

Pa3mep He meHee
\% ds
w 0,75ds
X ds+ 3 mm
Y TonwmHa komneHcaymm (cm. K.2)
Z y

PucyHok K 10 — KoHTakTHaa nnouwiajka s eMKOCTeil ¢ TepMoniacTUUHOR ¢hyTepoBKoi

1 — pe3b6OBOE COEAVHEHME B [lyXOM OTBEPCTUM; 2 — pe3b00oBOe COeUHeHVe
C NpVBapeHHON MnacTuHOW; 3 — pe3bb0BOE COEeAVHEHVWE W CBapka

PucyHok K 11 — KoHTakTHas nnouiagka An8 eMKOCTei: AOonyCTUMble KpenneHus
WTUTOB B NOAKpennsawLwemM Konble

MpumeyaHune — ECM OXUAAKTCA BbICOKME HArpy3ku M MOMEHTbI OT Tpy6onpoBoAa UNU HenocpeacTBEHHoe
NOAKTIOYEHNE BEHTUMA K HAMOPHOW MM 6e3HanoOpHO eMKOCTU, HEOB6XOAMMO PaccMOTPeThb creunasnbHble TpeboBaHUs
K KOHCTPYKLUMU KOHTAKTHOW NoLWagKu.
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K.6.2 WtudTbl

WtndThl AOMmKHBI ObITE M3rOTOBMEHbI U3 MaTepuana, He KOPpPO3VPYIOLLEro NpU KOHTAKTe C COAEPXMMbIM Hanop-
HOWM unn Ge3HanopHON eMKOCTU.

Buabl kpenneHuin WTUHTOB B NOAKPeNnnsiowemM konbue (cm. pucyHok K.11):

a) pe3bboBoe;

6) pe3bboBoe 1 cBapHoe.

Pe3bboBOE coeMHEHME OOIMKHO MCMONb30BATHLCS, KOIAa BbICOKA BEPOSITHOCTH MOBPEXAEHUS LWTUMTOB UMK Korga
TpebyeTcsi 06paboTka NOBEPXHOCTU COEAUHEHWSI.

K.6.3 MeTtannn4eckoe Konbuo

MaTepuan metannuyeckoro kosrbla AOKeH OblTb coveTaeM co WTudTamm.

Pasmepbl konbLa gomkHbI ObITb HE MEHbLLE, YeM MPONopLUK, NokasaHHble Ha pucyHkax K.9 — K.10, u wnd bl He
OOIMKHBI BICTYNATh M3 OTBEPCTUI C BHYTPEHHEN CTOPOHbI. LLTndThl, kKpenswmecs TONbKO ¢ NOMOLLbIO pe3bbbl, JOIKHbI
3aKpy4MBaTBLCS B [MyX0e OTBepcTue, Nubo AOMKHa UCMONb30BaTLCA MeTannmyeckasl NiacTuHa, NpUBapeHHasl C BHYT-
PEHHEN CTOPOHbI KomMbLa, YTobbl NPeaoTBPaTUTL 3aKpyuMBaHue WTudTa CrIUWKOM Oaneko.

MeTannuyeckoe KONbLO AOIBKHO ObiTb OYULLEHO OT OKANMWHbLI UMW HAMNaBNeHUH Ha MOBEPXHOCTM U 0DE3XKNPEHO
00 bUKcauMM B KOHTAKTHOW NNoLLagke.

K.6.4 KOHCTPYKLMA KOHTAKTHbLIX NI1OLWAaA0K

KoHTakTHble nnowagkM JoImkHbl ObITh CNPOEKTUPOBaHbLI TakMM 06pa3omM, YToObI NONHOCTLIO coBnaaaTte ¢ dnaH-
uamMmu, ymeHbllasi OTBEpCTUE NMpU HeobXOAMMOCTH.

JdononHnTenbHbIl NepekpbIBAOWUIA NamMmHaT AoMKeH ObiTb CNPOeKTMPOBaH TakuM obpas3om, 4ToObl BblAEpKK-
BaTb CriefyloLlmne Harpy3ku:

a) Harpysku kopnyca (cM. nepeuncnenue a) K.2.2), paamep Y Ha pucyHkax K.9 — K.10);

6) NnepegaBaemMyto Harpy3ky B HanpaerneHwn caeura (cm. nepedncrieHve r) K.2.2);

B) OTCrnauBaLLme Harpysku (cMm. nepedncnenve a) K.2.2, touka P Ha pucyHkax K.9 — K.10);

M COOTBETCTBOBaTb MMHUMAmbHbIM pasmepaM, NpuBedeHHbIM Ha pucyHkax K.9 — K.10.
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Mpunoxexne J
(cnpaBou4HOe€)

Kpyrnble 60nToBbIEe (PfiaHUEBble COeANHEHUA
/1.1 O6wme NoNoXeHus

®dnaHueBble COeAMHEHUS [O0/DKHbI COOTBETCTBOBATb PUCYHKY J1.1 n FTOCT 12820.

Ecnn Takoe cooTBeTCTBME (h/laHUEB HEBO3MOXHO (Hanpumep, 60N1TOBble OCHOBHble hnaHubl), dnaHuesble
COefiIMHEeHNSI AO0/DKHbI ObITb CNPOEKTUMPOBAaHbI MpY MOMOLLM MOoAXOoAsWero metofga pacyeta draHues, NOAKPEN/IEHHOTO
UCMblTaHNEM OMbITHOrO o6pasua M OMbITOM 3KCnayaTtauuu, Npu BO3MOXHOCTW.

Ecnm ucnonb3yeTca MeTaniMyeckuin cBO6GOAHbIN ONOPHbIA dhnaHel, pasbeMHOW KOHCTPYKLUKU, TO AO/KHO ObiTb
clenaHo fgonyuieHune Ansa adpekta noTepu HenpepbiBHOCTM BO praHue. TonwuHa dnaHua fo/mKHa 6biTb He MeHee
1,4 TONWMWHBI, BbIYNCEHHOW ANS WAEHTUYHOro OMNOPHOro hnaHua LenbHOl KOHCTPYKLMW.

MonHonpodunbHbIA hnaHey: Tun 2

a — nepexog, CSM n WR cTeHkn TpyObl B OMOPHYH MOBEPXHOCTb (olaHua; b — AonosHUTENbHOE apMMpoBaHye CTEeK/T0BOJIOKHOM,

MMaBHO Mepexofsllee Ha BOPOTHWK dnlaHua A1t NpuaaHus emy TOMLWMHBI, C — 3aK/IHUUTESbHbIA NepeKpbIBAIOLLWIA CMOl, apMUpOBaH-

Hbin CSM maccoli Ha eguHuLy niowaan 1,2 kr/m2 oT kpas dhnaHua A0 BOPOTHMKa dhnaHug; d — TonwmHa BOPOTHMKA thnaHua Ao/mkHa

6bITb He MeHee Alf2, @ — MeTa/IIMYecKniA OMOPHbIN dhnaHel, TOMWWHON He MeHee 6 MM W MI0CKO NIOLaAbI0 OMopbl UCMOb3yeTcs
npu Hanmuin aasnenuns; N — TonwmHa donadua ¢ natpyokom

PucyHok J1.1 — KoHCTpyKkums diaHua
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N.2 NonHonpounbHbI ¢naHey ¢ wuan 6e3 Npoknagkm M C KOMbLEBON YNMAOTHAKLWENW NpPoOKIaaKon,
TONWMHOM He MeHee 1,5 MM, 1 BbIXOAsILW e 3a npesenbl 601TOBbIX OTBEPCTUA

MonHonpodunbHble hraHubl JO0/MKHbI 6GbiTb CMPOEKTUPOBaHbI B COOTBETCTBUM C J1.2 — J1.7, B KOTOPbIX yKa3aHbl
COOTBETCTBYIOLLME pa3Mepbl (haHLa, NpW KOTOPbIX OH BbIAEPXMBAET MAPOCTATUYECKME KOHLEBbIE Harpy3ku W Harpysku
oT 60nTOB, Ob6ecneynmBarLLUX repMeTUYHOCTb coefmnHeHnsa. CoefuHsieMble naHubl AO/MKHbI 6bITb NOMHONPOMU/bHbI-
MM U NAOCKAMU. YNOTHSKOWAA NpoKnajka AO/HKHA MOSHOCTbIO NOBTOPSITb pa3Mepbl NOBEPXHOCTM chnaHua (CM. pucy-
HOK J1.2). Heo6x04MMo yunTbiBaTb ABa YCI0BUS:

a) Ycnosue 3aTsxkm 6onTa. ITO yCNoOBME MPUMEHSIIOT, KOraa YNAoTHsSlOWas Npokiajka WM KOHTakTHasi NoBepx-
HOCTb COEJMHEHMS 3aKpennswTcs Npu Temnepatype W AaBfeHuM OKpyxawLllei cpefbl. MUHUManbHaa Harpyskasi oT
3aTsHKKM 6onTa nNpy 3TUX YCNoBUSAX ABNSIETCS (PyHKUMel, 3aBuCALWEein OT maTepuana ynnoTHAWWeER npoknaakm u addek-
TUBHOW KOHTaKTHOW nnowann ynaoTHAKLLEA Npoknagku.

6) Paboune ycnosusi. 3TO yC/NOBME NPUMEHSIOT, KOrja rmapocTaTuyeckasl KoHUeBasi Harpyska, Bbl3BaHHas pacuert-
HbIM AaBfieHNeM, BO3AENCTBYET Ha YacTb COEAVHEHUS, 1 Harpy3ka OT 3aTshkku 6onTa fo/mkHa obecneunBaTth CyLLeCTBEH-
HOe cXaTue YNAOTHAWLWER NPoKNagkM U MOBEPXHOCTU COeAMHEeHUs, 4Tobbl 06ecneynTb repMeTUYHOCTb COeAMHEeHUs
npy pacuyeTHoli TemnepaType. MuUHMManbHas Harpyska OT 3aTsbkku 60/iTa npy 3TUX YCOBUAX SIBNSETCA (hyHKUmel, 3aBu-
csllleld OT pacyeTHOro JaBfieHus, MaTepuana YNoTHsIOWen npoknagku 1 ahPeKTUBHON nnowaan ynaoTHsLWel npo-
KNafKyu WM KOHTaKTa, M Jo/MKHA 6biTb MOCTOSIHHOW MNoA, AaB/ieHueM.

Bo Bcex cny4yasix Heo6xoauMo yb6eanTbesi, UTO MaTepuan naHua UMeeT Heo6X0AVMY MPOYHOCTL K Harpyskam oT
60NTOB.

Ecnu ycTaHOBKa ynnoTHsilOWel Npoknajku NpoBOAUTCS NpU TeMmnepaType OKpyxatwLlel cpefbl, U TemnepaTypa
thnaHua 1 6onToB Npu paboumx yCnoBusiX MOXET GbiTb 3HAUUTENBHO BbILE UM HWXe 3Tol Temnepartypbl, AONYCTUMOe
HanpsbkeHne [ANa  Kax4oro TemnepaTtypHOro pexuma [AO/HKHO Y4YuTbiBaTbCA MNpu  onpejeneHnn Heob6xoaumold
KOHCTPYKUMM hnaHua. Mpu pacueTe hnaHues 60MbLIOIO AnameTpa 0co060e BHUMaHWE AO0/MKHO 6biTb yaeneHo BbliGopy
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ynnoTHSOWEW NpoknagkM, pasmMepy W wary 60/1TOB M NocnefoBaTelbHOCTH 3aTskku 601ToB. OTAenbHOe BHUMaHue
[IO/KHO GbiTb YAENeHO TakKe BO3AEeWCTBUI0 3HAUYUTENbHbIX AOMNOMHUTENbHLIX HArpy3oK Ha donaHubl.

MpumevyaHunsa

1 Vicnonb3oBaHne oTBepcTusa 6onee 40 MM, TO/IbKO MO COINacoBaHWIO Mexay notpebutesnem u nNpousBoAUTENEM.

2 [lononHuTenbHoe apMMpoBaHue CTEK/I0BOSIOKHOM MOXeT ObiTb BK/OYEHO Takxe B mecTe nepexoga CSM m WR
CTEHKM TPyObl B OMNOPHYI0 MOBEPXHOCTb (hNlaHua Wan B 3aK/0UMTENIbHbIA NepekpbiBalowWwmii Cnoin, apmmpoBaHHblii CSM
Maccoi Ha eguHuuy nnowaan 1,2 kr/m2 oT Kpas hnaHua A0 BOPOTHUKA dhnaHua.

3 310 TpeboBaHMe MOXEeT ObiTb BbINOSIHEHO apMUPOBAHMEM TOJIbKO CTEHKWU TPYObl.

4 3a3op Mexzay OTBEPCTMEM ONOPHOro diiaHua v BHELWHUM AMaMeTpOM BOPOTHMKA AO/KEH 6biTb MO BO3MOXHO-
CTV MeHbLUe.

5 Pa3mepbl hnaHueB cMm. B Tabnuue XK.4 (npunoxeHune XX).

1.3 O6wme TpeboBaHUA K 6ONTOBLIM COEANHEHNSAM

HoMuHanbHbIA anameTp 60NTOB U WTUATOB AO/MKEH OblTb HE MeHee 12 MM.

B tabnuue /1.1 npuBefeHbl peKOMeHAyeMble HanpshkeHus Ans GONTOB, YTOGbl OnNpeAenuTb He06XoAMMOE KOMU-
yecTBa 60ONTOB C MOMOLLbI pacyeTa, NPUBELEHHOr0 B HACTOSILLEM NPUIOXKEHUW. DTV YPOBHU HaNpPsKEHUs SBASOTCA
HOMWHA/IbHBLIMU, MOCKO/IbKY Ha MpPaKTUKe OHW MOTYyT OblTb MPEBbIWEHbI, YTOOLI 06eCneyYnTb repMEeTUYHOCTL COefuHe-
Husi. OfHaKo CyLLecTBYeT [OCTaTOYHbI/ 3anac, YTobbl 06ecneynTb yA0BNETBOPUTE/IbHYIO 3aTsXKy 6e3 neperpysku wim
NOCTOSIHHOW MOATSHXKKM 60NMTOB. UTOGLI HE AONYCTUTb Neperpysku Ha 60NTbl UK hnaHew, MOXET NOHaA06UTbLCSA AMHAMO-
MEeTPUYECKUIA KoY.

Ta6nuuya J1.1— PekomeHAyeMble pacyeTHble 3HAUYEHWUs HanpsKeHus AN maTtepuanoB 60MTOB, MCMO/b3yeMblX
BO (D/laHLUEBOM COEMHEHUN

PekomeHayeMoe pacyeTHOe HanpsbkeHve
0N pacyetHon Temnepatypbl (°C),

Marepuan [AvameTp, Mm He npesbiaoLLeid, H/mm2
50 100 200
Yrnepogucrtaa ctasib < 152 93 89 85
1% xpom mMonmbaeHoBas cTasb < 63 193 181 167
TepmonnacTnyHas yTepoBka TepmonnacTnyHasa yTepoBka

PucyHok /1.3 — MHopMauus no dpiaHuam Afs HanopHbIX eMKOCTell ¢ TepMoniacTUyHol yTepoBKoii

J1.4A BONTOBbLIE HArpy3kn v nnowanu

N.4.1 Paboune ycnosus
MuHMManbHyo 60NTOBYK Harpysky Ansi pabouvx ycnosuii Wirl BbluncnsioT no copmyne
Wnn = H '+ Hp + HR, n.y

roe H'— o6was TopueBas rugpocraTnyeckast cuna;
Hp — coxumMarowas Harpyska Ha YNOTHSIIOLLYH NPoknagky, obecneymBaroLlas nioTHOE COeAVHEHWUE;
HR— ypaBHOBelIMBawLLlasa NpoTUBOAENCTBYOWAA cuia, BO3LENCTBYHOLAA CHApPYXWU OKPYXHOCTU LEHTPOB OTBEp-
cTuin nog 60NTbl.
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O6Lwyi0 TOPLEBYIO ITMAPOCTATUHECKYIO CUITY BLIUMCTISIIOT Mo dhopmyne
H'=0,785(C — d)?p, n.2)

rme C — anameTp OKPYXXHOCTU LEHTPOB OTBEPCTUIA nog 6ontbl, MM;
d — anameTtp oTBepcTui nog 6onTol, MM;
P — pac4yeTHOe AaBIieHue.
CXMMaloLLyI0 Harpy3Ky Ha YNroTHSIOLWYIO Npoknagky, o6ecneunBaioWwylo NNoTHOE COEAUHEHUE, BLIMUCNAIOT MO
cdopmyne
Hp =2b"-3,14G"mp, Nn.3)

rme 2b" — acbdekTMBHAA KOHTaAKTHAsl LWUMPUHA YNOTHAIOWEN NPOKNaakM Nog AaBMNEHUEM, MM;
G' — gvameTp B MeCTe peakunm YNioTHSIOWEN NPOKNagkM Ha CKUMAIOLLYIO Harpysky, MM;
m — kO03MMOUUNEHT YNNOTHAOLWENW NPOKIaAKK.
OddeKkTnBHaA KOHTAKTHaA WHPUHA YNIOTHAIOWEW NPOKNagkM noa AaBneHWem AomxHa GbiTe paBHOW 5 MM.
[dnameTp B MecTe peakummn ynioTHAIOWEN NPOKNAAKW HA CKUMAIOLWYIO HarPy3Ky BblYUCNAIOT No ¢dopmMyne

G'=C—(d+2b"). (n.4)

KoathdumumneHT ynnoTHAOWEN MPOoKNagkM Ans MANKOW pPesnHbl, He apMUPOBaAHHOW TKaHbIO UMM acbecTom,
paeeH 1.

YpaBHOBELLMBAIOLLYIO NPOTUBOAEWCTBYIOLLYIO CUMNY, BO3AEWUCTBYIOLLYIO CHAPYXMU OKPYXHOCTW LEHTPOB OTBEPCTUI
noa 6onTel, BbMUCHSIIOT MO hopmyrie

HDhD + H7"h-;- + H h
Hgr= i PP (1.5)

rae Hp — Topuesas rmgpoctatmyeckas cvuna, BO3AeNCTBYIOWAs Ha BHYTPEHHIO NOBEPXHOCTL (hnaHua, T. e. cuna, nepe-
Jawasica yepes coeavHeHve Ha dnaHedl;
hp — paccrosHne no paguycy OT OKPY>KHOCTW LEHTPOB OTBEPCTUMIA Nog 6onTel 4O OKPYXHOCTU, HA KOTOPOE BO3[EN-
CTBYET TOPLEBAsA rmapocTaTnyeckas cuna, BO3AENCTRYIOLWLAS HAa BHYTPEHHIOD MOBEPXHOCTb (hnaHua;
HT — TOpueBas mapocTatudeckas cuna, BbI3BaHHasA [aBlEHWEM Ha OMOPHYIO NMOBEPXHOCTb (hraHua;
hr — paccTosiHne no pagnycy OT OKPYXHOCTU LIEHTPOB OTBEPCTMIA nog 6onTel 40 OKPYXHOCTU, HA KOTOPOE BO3AeN-
CTBYET TOpLEBasi rMApocTaTUHECKan curna, BbI3BaHHAs AABNEHUEM Ha OMOPHYI0 MOBEPXHOCTL (hnaHua;
hj, — paccTosiHue No paanycy OT OKPYXHOCTM LEHTPOB OTBEPCTUI Nog 6oNnTbl 4O OKPYXHOCTH, Ha KOTOPOE BO3AENn-
CTBYET CKMMAIOWAA Harpy3ka Ha yNnNoTHSAIOLLYIO NPOKNaaKy;
hr — paccrofHne no pagnycy OT OKPY>KHOCTU LIEHTPOB OTBEpPCTUM Nog 6ONThI JO OKPYXXHOCTK, Ha KOTOpPOE BO3aeW-
CTBYET YPaBHOBELLNBAIOLLAA NPOTUBOAENCTBYIOWAA CUNa, BO3AENCTBYIOWAsS CHAPYXW OKPY>XKHOCTU LEHTPOB OTBEep-
ctuin noa GonTel.
TopueBylo MAPOCTATUYECKYIO CUNY, BO3AEUCTBYIOWYIO HA BHYTPEHHIOW MOBEPXHOCTb ¢hraHua, BbIMUCASIOT No
c¢opmyne
Hp =0,7858%p, (Nn.e)

rme B — BHyTpeHHWW auameTp dbnaHua, M.
PaccrosiHne no paguycy oT OKPYXHOCTU LIEHTPOB OTBEPCTUIA nog 6oNnThl A0 OKPY>KHOCTK, Ha KOTOPOe BO3AeNCTBYeT
TopLeBasi rnpocTatMHeckast cura, BO3enCTBYIOWAn Ha BHYTPEHHIO NOBEPXHOCTb driaHua, BbMUCANIOT no dopMyne

hp=R+0,5 gy, (n.7)

me R—;
g, — TOnWMHa BOpoTHMKA dhriaHua ¢ 3agHen CTOPOHbI dnaHua, M.
R BbluMcnA0T No dopmyne

C-B
R = T -9, (J'|8)
TopueBylo rMAPOCTATUYECKYIO CUITY, BbI3BaHHYIO AABMEHMEM HA OMOPHYI0 MOBEPXHOCTb hnaHua, BbLIYMCASIOT
no cdopmyne
Hy = H'—Hp. (n.9)

Pacctosinne no paguycy OT OKPYXHOCTW LEHTPOB OTBEPCTMIA nop 6onTbl 4O OKPYXHOCTM, HA KOTOPOE BO3aeW-
CTBYeT TOpLieBasA rMapoctatMyeckass CUna, Bbi3BaHHasA [AABMEHUEM HA OMOPHYI0 MOBEPXHOCTb hriaHua, BbIMUCHSIOT
no cdopmyne

_(C+d+2b")-B

hr 2

(N.10)
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PaccTosiHMe no paguycy OT OKPYXKHOCTM LIEHTPOB OTBEPCTUI NOA BONThI 0 OKPYXHOCTH, HA KOTOPOE BO3AECTBYET
CKMMAIOLWAs HANPY3Ka Ha YNIMOTHSIOLLYIO NPOKINaAKy, BbMUCNAIOT MO opmyre

, _d+2b"
hy =5 (n.11)

PaccTosiHue no paguycy oT OKPYXXHOCTU LEHTPOB OTBEPCTUIA Nog 60nThl 40 OKPYXHOCTU, HA KOTOPOe BO3JENCTBYET
YpPaBHOBELWMBAIOLWLAsA NPOTUBOAEWACTBYIOLAS CUMNa, BO3AENCTBYIOWAA CHApYXXM OKPY)XKHOCTU LLEEHTPOB OTBEPCTUIA nog Gon-
Tbl, BBIMUCNSIOT Mo chopmyne

G,-(C+d) ¢4
hp = =2 + 4 .12
R 4 2 ( )
rae G, — BHEWHWN AvameTp YIINOTHAIOWEN NPOKNagkM WNW BHEWHWA auameTp cdnaHua, B 3aBUCUMOCTU OT TOrO, UTO
MeHbLUE, MM.
N.4.2 YcnoBua 3ataxkn 6ontoB
MuHumanbHylo 60NTOBYIO HarpyaKy Ha rHe3ao ynnoTHsowen npoknagku W, BeluncnsioT no gopmyne

Wiy = 3,14C -b" -y = 12,56C -y [ b5, (N.13)

rge b'— OoTHOCUTENbHAA WWPMHA THEe3da YNNOTHAKWEN NPOKNagku ANs BbIMUCNEHNA MUHUMAnNbHLIX CAABMMBAIOLMX
Harpy3oK npuv nocagke, ucnornb3ys KoaduumeHT y.
KoathduumeHT y BoimcnaioT no dopmyne

y=4,/ b, (n.14)
rge by, — OCHOBHAasi WVpWMHA [HE3Aa YNNOTHAIWEW NPOKNagKu Mpu HadanbHOM 3aTskke (CUMMMETPUUYHO pacnpe-
JerneHHOW OTHOCUTENbHO OKPYKHOCTU LIEHTPOB OTBEPCTMI nog 6ontbl), Mm.

MpumeyaHne— dopmyna (/1.13) gencreuTenbHa TONBLKO B OTHOWEHUW Pa3MEPOB, YKA3aHHLIX B
MUANMMeTpax.

OCHOBHYIO LLMPWHY THE34a YMITOTHAIOWEN NPOKNAaaKM Npu HavanbHOW 3aTsKKe BbMUCNAOT No dopmyne
b,=G,-C. (Nn.15)

MuHumaneHas nnowape 6Gonta A, pomkHa onpegensatbca ana Wi, vwnn W,,, ncnonb3ys HoMuHanbHoe
GonToBOE HanpskeHue, NpW TemnepaTtype, COOTBETCTByOWEN OBOMM ycnoBusiM, T. €. A, paBHO A,y unu A, B
32BUCUMOCTU OT TOTO Kakoe M3 3HauveHun Gornblue.

MuHumaneHyto nnowaae 6onTta ans pabounx ycnosui A,y BblUMcnsioT no dopmyne

w,
A = 73’:1 : (n.16)

rae S, — HOMMHanbHOE pacyeTHoe HanpsbkeHue Gonta npu pacyeTHon Temnepartype (cm. Tabnuuy J1.1).

Munumanehyio nnowaae 6onra anst rHesga yrnnoTHSIIOWENR NpoKNagku Ap,> BLIMUCASIOT MO dopmyne

w,
Ay = 73’;'2 : (n.17)

rae S, — HOMMHanbHOe pacyeTHOe HanpspkeHue 6onTa nMpy TemnepaTtype okpyxaiowein cpeabl (cm. Tabnuuy J1.1).
HencreutensHas nnowaae 6onta Ay, A0IKHA ObiTb He MeHbLUe A,
J1.5 PacueTt cnaHua

Tonwwny cnaHua £, MM, Bblumcnsiiot no dopmyrne

_ 6M
t= \/ Scsm - (314C — ndy’ (n.18)
rae M BbmncNAT No hopmyne
M= Hg hg. (N.19)
Scsu BMmensioT no dopmyne:
U
Scsm = ‘;‘:’” : (n.20)

J1.6 BonToBOE coeanHeHne

Lar 6ontoe S;,, MM, BbIMUCNSIOT MO hOpMyne

6t E 0,25
_ {_Eiam
Ste =20y + 17705 (200000) : (n-21)

rae d, — anameTtp 6onta, Mm.
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MpunoxeHne M
(cnpaBoyvHoe)

Onopsbl

M.1 O6wume nonoxeHms

Ocob6eHHOEe BHMUMaHWE [O/HKHO ObITb YAENeHO MNPOeKTUPOBAHUID OMOp [ANA HANOPHbIX U 6Ge3HaNOpPHbIX
eMKOCTeli U3 apMMpPOBAaHHbLIX MaacTMacc, Tak, YTo6bl UCKIYaINCb Harpy3km B MecTe COMPUKOCHOBEHUS eMKOCTU U
onopbl. Onopbl A40/MKHbI OblITb CNPOEKTUPOBAHbI C Y4ETOM U3MEHEHUS TemnepaTypbl U HE AO/DKHbI Mewartb CBO60AHOMY
PaCLIMPEHUIO N CYXEHUID. [LO/MKHO YUYMUTbIBATbCS OTHOCUTENbHO 60/bLIOE TEMJ0BOE pacliMpeHMe HeMeTaslIMYecKmnx
MaTtepuanos.

Ecnn B onopax NpMMeEHSIeTCA CTaslb, TO KOHCTPYKUMSI LO/HKHA NMPOBEPSATLCS Ha HanpshKeHWUs B CTEKNOKOMMNO3uTe,
Bbl3BaHHbIE M3-3a OrpaHMYEHUn B TEM/IOBOM paclUMpeHnn/CyXeHnn, ecnu pacyetHass Temnepartypa Bbiwe 60 °C unn
Hmxke 0 °C.

HanopHble unu 6e3HanopHble €MKOCTW, CHabXeHHble MellankaMu, AO0/DKHbl MMEeTb OMOpbl, pacCYuTaHHble C
KO3 hULUMEHTOM YCUNEHUSI Harpysku, paBHbiM 1,25.

MpumeuyaHue — OTAENLHOIO PAcCMOTPeHUs1 TpebyloT HanopHble U Ge3HanopHbie eMKOCTV MOoA3eMHOro
pacnonoxeHus.

M.2 BepTuKasbHble HanopHble U 6e3HanopHbIe eMKOCTU

M.2.1 KOHCTPYKLNSA C MJIOCKUM AHOM

lMoBEepPXHOCTb M/IOCKOTO AHA €MKOCTW [0J/1KHAa MOMIHOCTbI0O HAaXOAWTbLCHA Ha Onope, 3a WUCK/IYeHWeM MecCT, rge
OO/DKHbI OblTb pasMelleHbl TPSA3EeBUKN WIN 3akaHYMBaEeTCs KOpeHb LUBa.

Mponyckn B onope A0/MKHbl 6bITb TAKUMK, YTOObI ObII0 AOCTATOYHO MecTa 415 OTBETB/IEHWA U YTONIbHUKOB U YTOObI
BbICOK/E MECTHble Harpy3ku He BO34eiCTBOBa/M Ha LONOMHUTENIbHOE apMypoBaHWe, KOTOpOe WCNo/b3yeTcs AN KOM-
neHcauuy oTBepCTUiA Noj naTpyoku.

MpumeyaHune — PekomeHayeMble ONOpbl NPUBEAEHLI B MPUIOXEeHUN H.

LOMKHbI  6bITb  NPEAYCMOTPEHbI KPEMeHWUsl, ecnnm MNpyu  HauxXyAWwWux YCNOBUAX CYLLECTBYET BeposiTHOCTb
cocKasib3blBaHMA KOpryca C OCHOBaHWs; npoleaypa NpOeKTUPOBaHWs MOABLEMHbIX KpPenjeHuin npueefeHa B Npuioxe-
HUM F, a CTaHJapTHble aHKepHble KpPenneHus nokasaHbl Ha pucyHkax M1 — M.2,

PucyHok M.1 — CraHgapTHoe 60NTOBOE aHKepHOe KpensieHne ans 6e3HanopHbIX eMKOCTeR € MI0CKUM [HOM
(BbICTYNA MM KoMbLA)
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PucyHok M.2 — CrtaHgapTHOe 3aJeflaHHOe aHKepHoe KpensneHue Ansi 6e3HanopHbIX eMKOCTel C NAOCKAM [HOM
(BbICTYNA MM KoNbLA)

M.2.2 KOHCTpyKUuMA ¢ YaweobpasHbiM AHOM

M.2.2.1 BokoBble onopbl. HanopHble unn 6e3HanopHble €MKOCTW, OMMparLMecs Ha MNos CTPOEHUS, AO0/DKHbI
MMeTb KOJMbLEBYK 6anky v onupaTbCs Ha Heo6Xo4MMOe KOMIMYECTBO OMOPHbIX Gallmakos.

B no6om cnyyae Heob6xogumo obecneyuntb AONOMHMTENbHOE apMupoBaHue, CM. pUCYHOK M.3. YUTob6bl nsbexartb
yYpe3MepHbIX U3rMOHbIX Harpy3oK, OMOpHble 6GalluMakn AO/MKHbI pacrnonaraTbCA Kak MOXHO GnMXKe K Koprycy.

MonepeyHoe ceyeHne (BUA A-A) KOMbLEBON Gasikyn WM BbicTyna

PucyHok M.3 — BokoBble onopbl AN HANOPHbIX U GE3HAMOPHbLIX eMKOCTEN
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M.2.2.2 Onopbl nof ocHoBaHue. OMNopbl AO/HKHbI COOTBETCTBOBAaTb OAHOMY M3 CNOCO6GOB.
a) Ha konbuO yrnoBoro ceyeHwsi, onuparwoLieecs Ha KOMbLeBYH 6anky Wan OMNopHble CTOMKWM (CM. pUCYHOK M.4).
KonbueBass 6anka WAy ONOPHblE CTONKM JO/MKHbI UMETb FOPU3OHTA/IbHYK BEPXHIOK OMOPHYH MOBEPXHOCTb AOCTATOY-

HOW nnowaam, 4Tobbl MU36exaTb CXMMaKLWEed WU3GLITOYHOW HarpyskM Ha amMuHaAT MeXAY KOMbLOM YI/I0BOr0 CeYeHus
1N ONopoi.

* DTOT pasmep A0/MKEH GbITb
MakCMMasibHO HeBO/bLLUM, YTOObI
n3bexartb nepegayn Ha kopnyc
BbICOKMX M3rMGatoLLmX MOMEHTOB

PucyHOK M.4 — BOKOBble OMOPbl 711 HAMOPHbIX M GE3HANOPHbLIX EMKOCTEIl:
KOMbLO C YIN0BbIM Mpodunem

Heob6xoAMMO paccuuTbiBaTb ONPOKMAbIBAKLWMIA MOMEHT U o6ecneynBaTb BO3MOXHOCTb KPEMnjeHUst aHKepHbIMU
6ontamu.

6) Ha 6opatop (cm. pucyHok M.5). bBopatop Ao/MKeH GbiTb NMPUKPENAeH CHapyxu. JlamnHat 6opatopa [O/MKeEH ObiTb
paccuuTaH M CKOHCTPyMpOBaH B COOTBETCTBUM C NpuioxeHnem B. Ecnn Heo6xoaMMo caenaTb OTBEpCTUs B Gopatope, TO
3TU OTBEPCTUSI AO/KHbI BbITb COOTBETCTBYHOLLE apMMPOBaHbl ¥ COOTBETCTBOBATbL TpeboBaHWAM No komneHcauun (cm. K.2
npunoxeHune K), 4tobbl Oblia obecneyeHa CTabuibHOCTb HaMOpHOW unn 6e3HanopHoi emkocTn. CoefuHeHne Mexay
KOprycom 1 6OpAIpPOM AO/MKHO onpeaenaTbcs B cootBeTcTBUM € chopmynamn (U.1) n (U.2) (npunoxeHne W) n KOHCTPYK-
uusa 6oparpa Ao/KHA MCMNOMb30BaTbCsl Kak OCHOBa A/11 3TOro pacuyeta.
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JononHutensHoe

onpokuabiBakoLLiMM MOMEHTOM

PucyHoK M.5 — BOKOBble OMOpbl 151 HAMOPHbIX W GEe3HANOPHbLIX eMKOCTeli:
6opatop Mo BHeLUHEell CTOPOHe eMKOCTM

M.3 Fopu30HTaNbHble HanopHble U 6e3HanopHble eMKOCTH

M.3.1 O6umre nonoxeHns

FoOpu30oHTaNbHble HanopHble UM 6e3HanopHble €MKOCTU A0/DKHbI ONMpaThCA Ha JIOTKOBbIE OMOPbl WM Ha Xe-
N06, ANVHOW paBHbIN AIMHE €MKOCTWU, WU NOABELUMBATLCA Ha CTponax. [o/KHbl GblTb MPUHATLI Mepbl N0 06ecneyeHuno
[OBWKEHUSA HAMOPHbIX WM Ge3HaMNOPHbIX eMKOCTE OTHOCUTENIbHO MN/OLLaAM OMopbl.

MpnmeuyaHune — Heobxoaumo ybeanTbcs, YTO KOPNyC Npu BO3AEWCTBMU HArpysku ocTaeTcsi Kpyrsioi chopmbl
B 0611acTU onop.

M.3.2 NpoaonbHbie oNopbl

MpofonbHble Hecyuwe NOBEPXHOCTU (CM. PUCYHOK M.6) AO/MKHbI MMETb ANUHY, PaBHYK napanienbHol AfinHe
HaMNopHON nAnM 6e3HanopHOM €MKOCTU, U LUMPUHY, KOTopas BblYMCNSAETCA Tak, 4TobObl AonycTMMas Cxumarowas Harpyska
Ha namuHaTt He npeBblllana AoNyCTUMOE 3HavyeHue.

PaccTosHne mexay Haubonee yganeHHbIMU Kpasmy Onop AO/HKHO OblTb HE MeHblue, Yem Tpu 4eTBepTu OT Aua-
mMeTpa kopnyca.

M.3.3 JToTKOBbI€ OMOpPbI

Mo BO3MOXHOCTW, HanopHble MU 6e3HanopHble eMKOCTW, OnuparLlmnecs Ha /TI0TKOBble Onopbl (CM. PUCYHOK M.7),
OOJDKHBI MPOEKTMPOBAaTLCA C YYETOM TOro, YTO OMOP Takoro Tvna AO/MKHO 6bITb He 6onee ABYX; AONyCKaeTCs MCNONb30-
BaHMe 60/bLUEro Ko/myecTBa ONop, OAHAKO Takoe MpUMEeHeHue LO/KHO NOATBEPXAAaTbCA OMbITOM 3kcnayatauuu. J1oT-
KOBble ONopbl A0/IXHbl 6blTb BbIPOBHEHbI OTHOCUTENbLHO APYr Apyra. Kopnyc AO/MHKEH apMMpOBaTbCA KOSbLAMU XECTKO-
cT1 B 06/1aCTU NOTKOBbLIX ONOP MNP BEPOATHOCTM BO3HWKHOBEHUSA Aedhopmauumn koprnyca B MecTe CONPUKOCHOBEHUS C
onopamu.

MpumeyaHune — [11a KOPNyCcoB C BHYTPEHHMM gMaMeTpOM MeHblue yem 1500 MM, eCTKOCTb MOXET OblTb
obecrneyeHa KpMBWU3HOW Konpyca.

Yron, BKOYAOLWMIA CEKTOP EMKOCTW, KOTopas IeXWUT Ha onope, A0/MKEeH 6biTb HEe MeHblue Yem 120°, U wwmpuHa
NIOTKOBOW OMOPbl AO0/IXHA BbIYUCAATLCA TaK, YTOObl OMOPHOE [aBfieHWe He NPEeBbIWAN0 CXUMAIOLWY Harpysky Ans
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namuHaTa. Kpasi noTKOBOW Mopbl AO/MKHbI GblTb 3aKpYrieHbl Kak B NPOAOSIbHOM HampaB/eHWW, Tak W B HanpaBieHUn

BAO/Ib OKPYXHOCTH.
BbICOKME MECTHble HAarpysku, CMeXHble C TOYKOW OMopbl, TEM/OBbIE HarpyXXeHWUsi U BO3MOXHOCTb U3rn6a [OJIKHbI

YUUTbIBATLCS NMPU NPOEKTUPOBAHWMN.

PucyHok M.6 — TlpofonbHble onopsbl

KonbLa xecTkocTu,

M.3.4 Ctponbl
Bce HanopHble U 6e3HanopHble eMKOCTW, NoABeLleHHble Ha cTponax (CM. pucyHok M.8), Ao/MKHbI 6bITb apmupoBa-

Hbl KOMbLAMU XECTKOCTW B MecTax npwuneraHus ctpon. LUupuHa cTponm [OSXHA BbIYUCAATLCA W [0/XHA 6biTb Takoi,
yTO6bI OMOPHOE [aB/EHWE CTPOM He MPEBLIWAIO CKUMAILWY0 Harpysky Ans naMuHaTa. Mpyu NpoeKTMPOBaHWM LO/KHbI
YUUTbIBATHCSA BbICOKME MECTHblE Harpysku, BO3HMKAKOLME B CMEXHbIX TOUKAX C MecTamy ynopa u BO3MOXHOCTbI NpoOru-
6a. MeTog noABeLUMBAHUS [OMIKEH y4ynUTbiBaTb CBOGOAHOE ABMXEHME MOA BO3AEWCTBMEM TEMNJIOBOW HArpysku win nepe-

MEHHOW Harpysku.

MpumeyaHue — XenartesbHo, YTOOGbI CTponbl npunerann He 6051€e 4em K MOSI0OBUHE OKPYXHOCTW Kopnyca.
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Mpwunoxenne H
(cnpaBo4Hoe)

Y3nbl U GUTUHTU

H.1 O6wme nonoxeHna

Yansl 1 GUTUHIN JOIKHLI COEAUHATLCS TakuM 06pa3oM, YToObl He AOMNYCTUTL BIUSIHUS MECTHBIX COCPEaoTOYeH-
HbIX HArpy30K Ha CTEHKU HanopHbIX U 6e3HanopHbIX eMKocTen. KOHCTPYKUMSA AorxHa 6biTb TakoW, YToObl MecTHas
Aecbopmauus He npeeblwana AonycTumyio gecopmaumio.

H.2 BHyTpeHHKe y3nbi n pUTUHMM
MaTtepuan, ncnonb3yembivi 4ns BHyTPEHHUX (DUTUHIOB, AOMKEH COOTBETCTBOBaTb pabouvM yCroBUsIM.

MpumedyaHune—B obwem cnyyae ana dhyTepoBaHHbIX EMKOCTEN MaTepuan OOIKeH BbiTb TAKUM Xe, UTo U
mMaTepuan TepmMonnacTUYHOn OyTEPOBKM.

PUTUHIY, HA KOTOpbIe BO3OENCTBYET Harpy3ka, u Bce OUTUHIN CO CMECUTENSAMU JOMXKHbI MMETb COOTBETCTRYIOLLYIO
NpoYHOCTb. JOMKHO ObiTe 06GecnevYeHo 3HAYMTENbHOE apMUpOBaHue.

MpwumedaHune— B onpegeneHHbIX criyuasix HeobXxoaMMo NpegycmaTpyeaTh MeTannum4eckoe apMUpoBaHue.
Ocoboe BHMMaHWe TpebyeTcs Npu NPOEKTUPOBaHUK Ans TemnepaTyp cBbiwe 60 °C.

JlokanbHble Harpy3kn OT BHYTPEHHUX Y3MOB UMW COAEPKMMOrO AOMKHbI NEepeaaBaTbes, rae BO3MOXHO, MPAMO Ha
OMnopbl M He Meperpyxatb CTEHbI U TOPLEBbIE CTEHKM HAMOPHbIX UMW GE3HANOPHbLIX EMKOCTEN,

H.3 BHewHwne y3anbi u PUTUHIN

Ecrnv npucoeanHeHbl CMeCHMTEnu, OHW AOMKHBI UMETb ONOPbI:

a) Nnbo HesaBuCUMbIE OT HaNOPHOW UNKM Ge3HaNopPHOK eMKOCTU

6) UnNKu BCTPOEHHbIE OMOpbI.

B cnyyae BCTPOEHHbIX OMNop, KOTOpbIe SIBMSAIOTCS Takke pebpammy XecTKOCTU AN TOPUeBbIX CTeHOK, OHW AOMKHbI
ObITb CNPOEKTUPOBaHbI TakMM 06pa3oM, YTOObI MMETb COOTBETCTBYIOLLYIO MPOYHOCTb U XKECTKOCTb, UTOGbI BLINOMHATH
o6e byHKLmM,

MpumeyaHwue— MpegnodtnTenbHO UCMONBL30BaTL OMNOPLI MO a).

Mpy HEoBXOAMMOCTM HaNOpPHbIE U Ge3HanopHble eMKOCTM AOIKHbI MMEeTb MPOYLMHBI 4fsl NOALEMa UMK Apyrve
nogxodsilume npuUcoeavHeHvs ans nogbema.

H.4 3awmnTHbIe 3KpaHbI

HeobxogmMmo COIMacoBbIBaTb HanuMune 3alMTHLIX 3KPAHOB B TEX OBNacTaX HanopHbIX M 6e3HanoOpHbLIX eMKOC-
Tel, KOTOpble MOTYT MOABepraTtbCsl CryYanHOMY MexaHU4ecKOMy MOBPEXAEHUIO, HANMYME HUKHUX JTIOKOB MMM BOKPYr
OTBEPCTUIA Mo naTpyoku. ECnn Takme akpaHbl YCTAHOBIEHb!, OHW AOMKHbI ObiTe M3rOTOBIEHBI U3 MaTepuara, CTOMKOrO
K BO3aelcTemio pabodell cpeqpbl.
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Mpunoxenwne M
(cnpaBo4HoOE)

AHanus MecTHbIX Harpy3okK

.1 O6wue nonoxeHns

B HacToslLEeM NMPUNOXEHUW MPUBEAEHbl Cnocobbl OLEHKM NOCNEACTBUI NOKamnbHbIX Harpy3ok 1 MOMEHTOB, BO3-
JOeVCTBYHOLLMX Ha KOPNYC HAMopPHOW eMKOCTH, KOTOPbIE MOFYT BO3HWUKHYTb, HANPUMEp, U3-3a ONOP MM U3-3a NOAbEMHbIX
MEXaHW3MOB, UMK K3-3a NoacoeaMHeHHOro TpybonpoBoga K naTpy6bky. Beaae, rae aT0 BO3MOXHO, 3TW HArPy3ku AOMMKHbI
OblTe CBEAEHb! K MUHMMYMY MyTEM TLLATENBHOIO pacyeTa NpUcoeauHeHnin unu Tpy6onpoBoaoB.

.2 BoruncneHne cunbl v pe3ynsTUPYIOLLMX MOMEHTOB

B cTeHke kopnyca AOMKHbI BbIUUCAATLHCA CUIa M pelynbrypylowme MmomeHThl. [Mogxogawmin metod npuBeaeH B
npunoxenun G, a Takke OOMKHbI ObITb YYTEHbI OrPaHUYEHUs] MO FTEOMETpUN, onucanHblie B Y.2.2, ¥.2.3 n Y.24.

Ecnu ana umnnHapuyeckoro Kopnyca MakCMMarnbHas NpuKnagbiBaemMasi Cuna unm MOMEHT He mnexaTt B npoaosnb-
HOM HanpasneHVy UNKU B HanpaBneHWW BAOMb OKPYXKHOCTU, TO 3TM MOMEHTbI MNU CUMbl JOIDKHbI CBOAUTBLCA K 3TUM
HanpaeneHusiMm 1 3PEKT OT KaXKAOro OTAENBHOIO KOMMOHEHTA CyMMUPYETCsI.

MpumeyaHune— OnybnMKoBaHHbLIE 3KCMEPUMEHTATbHLIE PabOThI MO NOATBEPXKAEHUIO HACTOALWEro aHanmsa
ObITM NPOBEAEHbI C METAITIMYECKMMU EMKOCTAMM, NOSTOMY HEoBXoauMO ObiTb OCTOPOXKHBLIM MPY NPUMEHEHUN CTEKNO-
KOMMo3unTa.

MN.3 Beruncnenne gedopmauum naMmmHaTta

Ansa kopnyca, apMMpoBaHHOTO nonHocTelo CSM unu apyrmm n3oTponuyHbIM MaTepuanom:
- AepOpPMaLMIO B OKPYXHOM HaNpaBneHun &, BLIMUCISIOT NO hopmyne

g = % + M;"z M.1)
To ET¢t

rae Ny, — cuna Ha eguHuLy ANWHbI B OKPYXXHOM Hanpasnexuun, H/mm;
ET¢ — MOAynb PacTSXEHUA NamMuHaTa B OKPYXHOM HanpaeneHun, HimmZ;
{ — TONWMHa namuHaTa, Mm;
My — pesynsTvpyrowpii MOMEHT Ha eauHULY ANMWHbI B OKPY)KHOM Hanpasnexnn, H-mm/mm.
- dechopmauuio B NPOAONbLHOM HaNPaBMNeHUM €, BbIMMCNSAIOT No dopmyne

Nx Mx
g = + , nz2
X ETXt E','xt2 ( )

rae Ny— cuna Ha eguHuLy OKPYXHOCTM B NPOZAOSIbHOM HAMpPaBreHun (BblYMCNAETC B COOTBETCTBUM C NPUMOXKE-
Huem G), H/mm;
E7y — Moaynb pacTskeHus naMuHaTta B NpogonbHOM Hanpasnenmn, HimmZ;
t{ — TonwmHa namuHaTa, Mm;
M, — pesynsTvpyioWmii MOMEHT Ha €4MHULY OKPYXXHOCTU B MPOAONBHOM HanpaeneHun, H-mm/mm.
Ona namuHaTta koprnyca, COCTOSILLErO U3 CINOEB C Pa3HbIMW XapakTepucTUKkamu, Hanpumep, apmmposaHHbimu CSM
n WR, Heobxoaymo yunTbIBaTh pacrornoXxeHne pasHbiX Croes B paspese namuHara (cm. pucyHok M.1).
Hedopmaumio B OKpYKHOM HanpaeneHun BblMMCAsAOT No dhopmyne

N, M, (2E,
ot “’2( — 1), (N.3)
To Erpt T

Sq) =
rae Eg, — XeCTKOCTb Ha M3rmb ramvHaTta B OKPYXXHOM HanpaeneHu, H/immZ;

E¢y — MOAYMb CUENMeHns nammHata B OKPYXHOM HanpasneHum, H/mm2.
JedopmMaLuuio B NPOJONbHOM HamnpaBneHnn €, BbIYUCHAIOT NO opmyne

Ny M 2Ecy
= t X 1],
& T Epgt E,:th( Erx J n4)

rae Ep, — XeCTKoCTb Ha u3rMb namuHaTa B npogosibHOM Hanpasnerun, H/immZ;
E¢y — MOAynb CUENneHns nammHata B NpoaonbHOM Hanmpasnenuu, Himm2,

MpnumeyaHwne—B dopmynax (M.1) — (M.4) acbdbekT MNyaccoHa JOMKEH UTHOPMPOBATLCS.
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Mopynb pacTspkenust nammHata E7, H/Mm2, BblumcnsiioT no opmyne

Er = %Z i1 Eihy, (n.5)

rae N — KONMUYECTBO CIOEB NamuHaTa;
E; — mopaynb lOHra B i-m cnoe, HimmZ;
h; — TONWMHA j-TO Crost, MM.
Moaynb cuennenusa namunata Ec, Himm?2, BoiumensioT no dopmyne

Ec = tizz i=1 EihiZ;, (N.6)

rae Z;— TonwvHa Ao /-ro ¢nos o1 cpeaHei NniockocTn NammHara, Mm.
Moaynb cuennennsa namuvHara Eg, H/MM2, BbIMMCHSIIOT MO copmyne

Er = T E(12n2] + h) n7)

-
Z N

{2

iy

t12

PucyHok .1 — n cnon 6ankvn us namuHara

3Havennss ansa mopynen lOHra oTgenbHbIX CrioeB AOIKHbI GbiTb BbiBeAEHbl M3 3HAYEeHWN, NMPUBEOEHHbIX
B Tabnuue 5.

Ansa oueHkn npuemnemocTn gecopmaumii koprnyca, nonyyeHHsix us gpopmyn (.1) — (M.4), oHn gonxHel 6biTb
pobaeneHsl k gecdopmauusm, Bbl3BaHHLIM APYIMMW  Harpy3kamu, Hanpumep, OT AaBreHust U coBCTBEHHOro Beca
(cm. ¥.2.2.2.4). 311 nonHble aedopmauumn AOIKHLI CPaBHUBATLCA € AoNycTUMon aedopmaumeri, nonyyeHHon B 9.2.

B cnyyae HamOTkM HenpepbIBHLIX POBWHIOB MOA YIMOoM + 8 K ocu HanopHoW unu 6e3HanopHOW eMKOCTH,
3Ha4YeHWA Moaynsl B HarnpaBlieHuW BAONb OKPYXHOCTU U MPOAONBHOIO MOAYNA Ansl OTAENbHbIX CNOEB AOIMKHbI NONy-
yaTbcA No pucyHky A.3.

MN.4 QononHuTensHOe apMUpOBaHue

Ecnu B pesynerarte Boiumcrnienuii B J1.3 u J1.4 pedopmaums npeBbiliaeT gonyctumyio, 4omkHO GbiTb NPUMEHEHO
[ONONHUTENLHOE apMUpoBaHWe B obnactu, rge ara gecopmauus npesbiliaeT AoNycTUMyo. 3T0 AONONMHUTENbHOe ap-
MUPOBAHME OOIMKHO MEpeMexaTbcsi C OCHOBHBIM NTAMWMHATOM Kopryca.

HanbHeNume BbMMCNEHNA JOMKHBI BLINONHATLCS, YTOOLI y6eamThes, 4To gedopmaumsa HaxoauTcsl B AONMYCTUMbIX
npegenax, B MecTe MNpUIIoXeHUsl MECTHON Harpy3ku U B TOUKE, A€ 3aKaHUMBAETCs JOMONHUTENbHOE apMUpPOBaHUE.

Ecnu pononnutensHoe apmupoBaHue TpebyeTcsl B CBA3N C BHELWHEN Harpyskoi Ha natpybok, nnowaas apMupo-
BaHWA AOIMKHA ObiTb HEe MeHee ykasaHHou B K.2.4.
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Mpunoxexne P
(cnpaBouHoe)

MpuMepbl pelleHUA pacyeTHbIX XapaKTepUCTUK

P.1 O6wue nonoxeHnsn

PacuyeTHbil MeTO B HacTosILEM CTaHAapTe, OCHOBAHHbLIM Ha Harpyskax, NogxoauT ANsl NMUCTOBBIX KOHCTPYKUMWIA.
MpaBnnbHO NPUMEHEHHLIN METOZ, NOATBEPXKAAET, YTO KaXAbI CNON KOMMO3WUTa HeceT YacTb obLel Harpy3ku nponop-
LUMOHANbHO CBOEN NPOYHOCTM, U NOBbIWEHHbIe Aedopmauun, KOTOpble MOTYT NPUBECTU K MECTHOMY PacCroeHuto u
nocnegyiowemMy Bbixogy U3 CTposl, He MOryT NPOU30NTU B NamMuHare.

Pesynbratbl 60nbLIOr0 KONMYECTBA UCMbITAHWIA, NPOBEAEHHBIX HA KOMNO3UTaX, apMUPOBAHHBIX CTEKIIOBOMOKHOM,
nokasanwu, 4To Nony4YeHHbIe 3HaYeHUs1 yaenbHoro npegena NPoOYHOCTU NPU PaCTSHKEHUN U YAENBHOTO MOAYNS YNpYrocTu
Npu pPacTsPKEHUM NPOMNOPLMOHaNbHBI Macce apMMPYIOLLEro CTekna, coaepXxalleroca B cnoe namuHara. [ns kaxaoro
M3 3TUX CBOMCTB MOXeT OblTb MCNONb30BaHO €AMHCTBEHHOE 3HaYeHWe ANA BCEro AnanasoHa cogepXaHus CcTekna,
06blYHO MCMONb3yeMOro A1l KaX[oro Tuna apmMmpoBaHus (cm. Tabnuuy 5.1), u NpoekTHble pacyeTbl 3HAYUTENBHO
YNPOLLLAIOTCS.

TonwwmHa cnosi nammHarTa TalkKe KOHTPONUpYeTcsl No 3aA4aHHOW Macce CTeKna W CoaepXaHuio CTekna U U3MeHs-
€TCsl HE3HAUUTENBHO, NMPUYNHOW Yero SIBNSAETCA TEXHOMOMUSI NPOU3BOACTBA. TOMWMHBLI CNOEB, UCXOAA U3 COAEPXKUMOTO U
macchbl, MOryT 6bITb nony4eHbl Mo pucyHky b.5.

Hu B 0gHOM npumepe He BKMIO4EH B pacyeT KOHCTPYKUMW/TONWMHEI XuMndeckun 6apbep.

P.2 PacyeTt Kopnyca n 60K0BbIX CTEHOK (BHY TPeHHee aaBneHune)

P.2.1 Kputepun pacyeta

[Mpeanonoum, YTo BHYTPEHHWIA AMamMeTp HanopHON eMkocTn coctaenset 1750 mm n obuiee pabouee aaBneHue
0,2 MMa (0,2 H/mm32).

Mo cdopmyne (B.1) (npunoxenune B) makcumanbHas OKpYXHast eAMHUYHAs Harpy3ka COCTaBUT

021750

5 =175 H/mm.

Qy

MNpeanonoxum, 4To MakcumanbHas npoAonbHas eaMHUYHas Harpyska Q, He npesblwaeT 175 H/mMm, nostomy
pacueT namuHaTa, 4Tobbl BbigepkaTte 3Ty Harpysky, 6yaeT YAOBNETBOPUTENBHBLIM.

Wcrnoneaya cdopmyny (B.1) (npunoxenne b), nammHaT paccuntaH Takum 06pasom, YTobbl pacyeTHasi NPOYHOCTbL
ero 6bina He MeHblue, YeM 3TO BbIYUCNEHHOE 3Ha4eHue Qqp.

P.2.2 KoHncTtpykuunsa ¢ CSM

Ecrnn HanopHas eMKoCTb NONHOCTBIO M3roToBneHa n3 cmonsl u CSM, pacyeTHas Harpy3ka Ha Crou JorkHa onpe-
JenaTbcs B COOTBETCTBUM € A.2 (NpunoxeHue A). Takum obpasom:

a) OnpegenuTb o6WWIA pacueTHbIl koaddrumeHT K (cM. A.2, npunoxenue A), npu ycnosum 4to ky = 1,5 (Metog
NpousBOACTBa — pYy4Has Bhlknagka), kp = 2,0, k3 = 1,0 (npegnonaraetcs Temnepartypa 40 °C npu Temnepatype Tenno-
BoW aedopmauumn cmonel 80 °C wnu Belwe), ky = 1,1 (NpegnonaraeTcs nNepuoanyeckoe 3amnoriHeHWe 1 OMyCToLWeHue),
ks = 1,1 (Nnpegnonaraemoe ropsiyee NocT-OTBEPXAEHWE).

OTciopga

K=3,01,52,01,0-1,11,1 = 10,89;

6) OnpegenuTb NpeaenbHO AOMYCTUMYIO yAenbHY0 Harpyaky u; (cM. A.3, npunoxeHve A), Npyu yCroBUM, YTO WUC-

nonb3yeTcs He oypaHoBasi cMona

_ 200 _ - YA
u, = 10.89 = 18,36 = 18,36 H-m</Mmkr;

B) Onpegenute MakcumarbHylo 4onycTumyto aedopMaumio € ans crnoes namuHata (cM. A.4, npunoxexune A).
MpeanonoXmm, 4TO pacTsxeHve OO0 paspyweHuss cMmonbl coctaenset 3 %. Torga

€ =0,1-3=0,3%.

T. k. 0,3 % > 0,2 %, makcumaneHas gonyctumas gedopmaumst npuHMMaeT 3Havenne € = 0,2 %.
r) OnpegenuTb NpegensHo AOMyCTUMYIO @OUHWUYHYIO HarpysKy NMpu pacTsKeHuM ug (eMm. A.5, npunoxerue A)

ug = 14000:0,2:102 = 28,0 H-M2/MM-KT;
a) OnpepenuTb pacyeTHYI0 eAUHNYHYIO Harpysky Uy (M. A.6, npunoxenue A).
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Ecnu U; MeHblle Ug, 3Ha4YeHne U; npuHuMaeTca Ansa pacyerta, TO €CTb pacyeT orpaHuYeH no Harpyske.

MpwnmeyaHune— Pacyert, orpaHuyeHHbIN No aechopmalmm, NPOUCXoauT, Koraa:
1) BbIGpaHa CpaBHUTENBHO XPYMKas cMona Wiu
2) meToa Npou3BoACcTBa U paboume ycrioBusi BedyT K HU3KOMY 3HaYeHWIo obLuero pacyeTHoro koatdpuumerTa K.

Mo dopmyne (A.7) (npunoxenune A), dedopmauusi Npu BO3LEWCTBUM MNpenernbHO [ONyCTUMOW e4UHUYHON
Harpysku e; Ansa kaxgoro cnost CSM Byget coctaBnaTb

18,36 - 100

et Aated e e 0,
e&L="qa000 - O13%

W pacyeTHas eauHUYHas Harpyaka Uy npu aton gedopmauum byget
Uy = u; = 18,36 H-mM2/Mm-kr;

e) O6was gons apMMpoBaHWs B NaMuHaTe, cogepawero tonbko CSM, ecTe nponseegeHne m,-n, MoxeT BbiTb
onpegeneHa vepes dopmyny (b.1) (npunoxerHve b)

Q=uzmzny,

oTcoaa

(my - n,) = 118% = 9,53 kr/m2.

Heobxoanman obuwias macca crekna 9,53 kr/m2 n pacnpeaeneHvne ero BoiBupaeTcsi B COOTBETCTBUM C ONbITOM
npou3BoanTErns.

Takum 0bpa3om, KOHCTPYKUMA NamuHaTa ByaeT cnegytowas (cm. pucyHok b.1, npunoxenue B).

2 cnos 0,3 kr/m2 (ogvH Ha Kaxaoi noeepxHoctn) = 0,6 Kr/m?2

15 cnoes 0,6 kr/m? = 9,0 kr/m2

Wtoro = 9,6 kr/m?2

Tarxke gonyctuma KOHCTpyKumsi (CM. pucyHok B.2, npunoxexue B)

2 cnos 0,3 kr/mM2 (ogvH Ha Kaxaoih noBepxHoctn) = 0,6 Kr/m2

9 crnoes 0,6 kr/m2 =54 Kkr/m?

8 crioes 0,45 kr/m2 = 3,6 kr/m?

Utoro =9,6 kiim2.

P.2.3 KoHcTpykumsa c CSMnWR

P.2.3.1 Monxas npoueaypa

Ha npaktuke koHcTpykumn ¢ CSM ¢ TakuMm 60MbLUMM YMCIIOM CIOEB HEe NMPUMEHSIETCS, U KOHCTPYKLUMSA HAMOPHbIX
EMKOCTEN YNpoLAeTcsa nyTem BkmoveHns cnoesB n3d WR. TunuyHasa KOHCTPYKUMS Takoro tmna u3obpaxeHa Ha pucyHke
b.3 (npunoxenve b), rae yepeayiotca cnom WR, ¢ BonokHaMu, BLIDOBHEHHBLIMU MO HANPABNEHWI0 MAKCMMAanbHON Ha-
py3ku, u CSM ¢ maccoi Ha eguimnuy nnowaam 0,45 Kr/M2, ¢ BHELLHUM CroeM, apMupoBaHHbiM CSM maccoii Ha eanHuLy
nnowaay 0,3 kr/MZ, N BHYTPEHHUM CroeM, apmupoBaHHbiM CSM maccoii Ha eauhuuy nnowaam 1,2 ki/m2. Heobxogmmo
BblUMCIUTL Tpebyemoe KOnu4YecTBo CNoeB.

a) OnpepgenuTb obWwwMIA pacyeTHbIN koadduumeHT K (cm. A.2, npunoxenue A).

MpuHaTE 3HaYeHne obwero pacyetHoro koadduumenTta K = 10,89 (cm. nepeuncnenve a) P.2.2).

6) OnpegennTb NpegensHO AONYCTUMYIO eAUHUYHYIO Harpy3sky u; (cM. A.3, npunoxeHue A).

Ins cnoes ua CSM u; = 18,36 H-m2/mm-kr (cm. nepeuncrienve 6) P.2.2),

Ina cnoes n3 WR npu ycrnoBun, 4To ncnonb3yercs He hypaHoBas cmona

u = 1%%)9 = 2295 H-m?/mMm-kr.
B) Onpeaenntb MakcumanbHylo gonyctumyio aedopmauumio € Ans cnoes nammHara (cM. A4, npunoxexne A).
Mpepnonoxum, 4TO pacTskeHWe [0 paspyweHuss cmonbl coctaenser 3 %, Torga £ orpaHmnqmeaetcst 0,2 %
(cm. nepeuncrieHne B) P2.2).
r) OnpegennTb NpeaensHo JoNYCTUMYIO €AUHWYHYIO Harpy3Ky Npu pacTsxkeHwun ug (cm. A.5, npunoxexue A).
Nns cnoes uza CSM ug = 28,0 H-m2/mm-kr cTekna (cM. nepeuncnenue r) P2.2).
Ona cnoeB s WR

ug = 16000-0,2-102 = 32,0 H-mZ/mm-kr;

A) OnpegenuTb pacyeTHYI0 eAMHUYHYIO Harpy3ky uz (cMm. A.6, npunoxetnue A).
Ons CSM (cm. nepeuncrienne g) P.2.2)

_ 18,36 -100

it i, 0,
L= 1000 =013 %
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Ona WR

_ 22,95 100

P A [+
e = eaon = 014 %

YTo6bl n3bexatb u3bbITouHOM Harpy3ku, ans cnoeB u3 CSM B nammHaTe MMHMMAarbHasi gedopmaums €4 AoNKHa
6biTb orpaHnyeHa 0,13 %. Takum 06pa3om, pacueTHble eUHNYHbIE HArpy3ku, COOTBETCTBYIOLME cTeneHn gechopmaumm,
OOIMKHbI OblTb:

ana CSM

uz = u; = 18,36 H-M2/mm-kr;
ana WR
uy = Xye4 = 16000-0,13-1072 = 20,8 H-mMZ/mm-Kr.

e) Tenepb moxeT 6bITb onpegeneHa KOHCTPyKUusi namuHata no cdopmyne (b.1) (npunoxenve b).

Ecnn Heobxogumo KONMUYECTBO CIOEB POBWHIOB N, Torga konudecteo cnoee CSM maccon Ha eauHuLy nnowaam
0,45 kr/m? 6yaeT (n — 1). B pononHenne npumensiercs CSM maccoit Ha eguHuuy nnowaaun 1,5 Kkr/mM2, paspgeneHHbIii Ha
JB€ YacTy, 0aHa N3 KOTOPOI Maccoi Ha eauHmLy nnowaam 0,3 Ki/mM2 HaxoauTCs B HAPYXHOM Crioe namuHara, a BTopas,
Maccol Ha eguHuLy nnowaam 1,2 ki/m2 — Bo BHyTPEHHeM Crioe namMuHaTa.

20,8-0,8n + 18,36-0,45(n — 1) + 18,36-15 > 175

n crnoee (n — 1) crnoeBs NMOBEPXHOCTHLIE CNOW
WR CSM maccon Ha eavHuLy nnowaam CSM maccoli Ha eguHuLy nnowagm
0,45 Kkr/im? 1,5 kr/m?

Mpu peweHnn HaxogumM MMHUMAaNbHOE 3HAYEHME N, yAOBNeTBopAlWee ycrnosuio, — 6,26.

T. k. yncno, obo3HavaloWwee KONMMUECTBO CNOEB, AOMKHO BbiTb HATypanbHbLIM, NPUHUMAEM N paBHoe 7. Takum
obpasom, namuHat 6ygeT Brkmoyath B cebs (cM. pucyHok B.3, npunoxenue b):

Xumudeckuii 6apbep BHYTPEHHSASA NOBEPXHOCTb

CSM maccoii Ha eaunnuy nnowaam 1,2 kr/m2

CSM maccoii Ha eguHuLy nnowaam 0,8 krim2

CSM maccoii Ha eauumuy nnowaau 0,45 kr/m?2 NOBTOPSIETCA LWIECTb pa3s

WR maccol Ha eaurvly nnowaam 1,2 kr/m2

CSM maccoii Ha eguHnLy nnowaam 0,3 kr/m2

CINOW CMOIbl C TKAHbIO HapYXHASA NOBEPXHOCTb

X) HecmoTpsl Ha TO, YTO 3Ha4YeHne n oveHb 6nM3ko k 6, BO3MOXHO A0GaBUTL elle Crol MaccoW Ha eauHULY
nrowamy 0,45 kr/m2 nop, renbkoyT, YTOBbl YMEHBILUTL BLIUMCTIEHHOE 3HAYEHME N Hke 6. DTO NOBMUSIET HA COXPaHEHWe
opHoro cnost WR maccoii Ha eguHuuy nnowaam 0,8 ki/m2.Torga no copmyne (B.1) (npunoxenve b)

20,8:0,8n + 18,36-0,45(n — 1) + 18,36:1,95 >175

n croes {n—1) cnoes NOBEPXHOCTHLIE CIOM
WR CSM wmaccor Ha eguHULy nnowaam CSM maccon Ha eavHyLy nnowaam
0,45 kr/im? 1,95 kr/m?

Mpu peweHnn HaxoaMM MUHUMAarbHOE 3HadYeHWe N, yAOBMEeTBOpsoWee ycnosniw — 5,92, n cooTBeTCTBYIOWAs
KOHCTPYKUMSI NnamuHaTta byaet nMmeTb crnegyiowmii Bua;

Xummudeckuii 6apbep BHYTPEHHSAA MOBEPXHOCTb

CSM maccoii Ha eauHnLy nnowagn 1,65 kr/m2

CSM maccoii Ha eauHnuy nnowaam 0,8 kr/m?

CSM maccoii Ha eauHnLy nnowagw 0,45 kr/m2 MNOBTOPAETCS WeCTb pa3

WR maccoi Ha eaunmuy nnowaam 0,8 kr/m?

CSM maccoii Ha eauHnuy nnowaam 0,3 kr/m?

CINOW CMOIbl C TKaHbIO HAPYXHSIs1 MOBEPXHOCTb

P.2.3.2 CokpalleHHas npoueaypa

MoxHO cokpaTuTb npouenypy, npveeaeHHyio B P2.3.1, ecnu cHavana BbiGMpaeTca MUHMManbHasa aedopmaums.

MakcvmaneHas gonyctumas gedopmaumsa ans cMmonsl € = 0,1-¢,.

UTUS?(CSM)

Honyctumas gedopmauma ans namvHara, apmmposaHHoro CSM, paeHa W

UTUS(WR)
Honyctnmas gedopmauma gnsa namuHarta, apmupoeaHHoro WR, paeHa ——X(WR) K-

a8 MakcumanbHbIi npegen NPOYHOCTU MpY pacTspkeHW (Cm. Tabnuuy 5).
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MakcumaneHas gonyctumas gedopmaums € = 0,2 %.

MunumaneHas gechopmaums, onpegensiemas nNpy AOMYCTUMBIX HArpy3skax, €4 = HAMMeHbLLUAsl U3 BbllWenpUBEaeH-
HbIX gedopmaumi.

PacueTHasa Harpyska 6yaget

Ucsm = 24" Xcsm

Uwr = g9 Xwr

Mpumep

KoadbdpmumenT K = 10,89

OnpegenuTtb gonyctumelie aedopmauum.

a) Donyctumasn gedopmaums cmonel = 0,1-3 % = 0,3 %

6) Oonyctuman aedopmaumsa ans CSM = 200/(14000-10,89-1072) = 0,13 %

8) [lonyctumas aecopmaums ans WR = 250/(1600-10,89-1072) = 0,14 %.

Haunmenbwas gedopmaumnsa — 0,13 %; makeumanbHas gonyctuman gedopmauna — 0,2 %.

Cnoun n3z CSM orpanunumBalot n g4 = 0,13 %

Onpegenute AONYCTUMBIE Harpy3ku

1) Ona cnoee n3 CSM = 0,13-14000/100 = 18,2 H/mm.

2) Ona cnoee u3 WR = 0,13:16000/100 = 20,8 H/mm.

P.2.4 PacueT TONWMUHbI

Honyctum, 4to cogepxanune crekna cocraenset: 30 % CSM u 55 % WR co cmonon ¢ OTHOCUTENBHOW NMOTHOCTHIO
1,1. Mo pucynky b.5 (npunoxenne b), oxuaaemas TornwmHa TakMx KOHCTpykumi Gyaer:

CSM — 2,5 mm-kr/m2 cTekna.

WR — 1,1 mm-kr/mZ crexna.

KoHcTpykummn, apmupoeanHon tonbko CSM, kotopas npusegeHa B npumepe P.2.2, TpebyeTca cTekno Maccow Ha
eAVHULY Mrowaam B obwei cnoxHocTn 9,6 ki/m2. O6was TonwmHa 3TOr0 NAMUHATA, HE3aBUCUMO OT ONUCAHHOM KOHCT-

pykumu, 6yaet
2,5:9,6 ki/m2 =24 mm (cm. pucyrin b.1 u B.2, npunoxenve B)

CwMeluaHHasi KOHCTPYKUMS, NpuBeaeHHas B npumepe P.2.3, moxeT 6biTb onucaHa cnegyiowmm obpasom:

Cnyuait 1 (cm. nepeuncrienne e) P.2.3): CSM maccoii Ha eamhnuy nnowaam 1,5 kr/m2, wects cnoes CSM maccoin
0,45 kr/m2, cemb cnoes WR maccolt Ha eauuuLy nnowaam 0,8 ki/m2,

CymmapHo: 1,5 + 6:0,45 = 4,2 kr/m2Z

CSM mnmeet Tonwumny 2,5-4,2 = 10,5 mm.

Cewmb cnoeB WR umetoT Tonwmny 1,1-0,8-7 = 6,2.

Obwan pac4eTHasa TonwuHa namuHarta (cM. pucyHok b.3, npunoxenue B) 6yget 16,7 mm.

Cnyuvan 2 (cM. nepeuncrieHve x) P.2.3). CmewaHHas KOHCTPYKUMA, B KOTOPOMW MCnonb3yloT wecTtb cnoes WR: CSM
Maccol Ha eamHuuy nnowaam 1,95 kr/m2, nsatb cnoes CSM maccoii 0,45 kr/m2, wectb cnoes WR maccoii Ha eguHiuy
nnowaam 0,8 Kr/m2.

CymmapHo: 1,95 + 5:0,45 = 4,2 kr/m2.

CSM mmeert Tonwmny 2,5-4,2 = 10,5 mm.

LWecte cnoes WR umetot Tonwuny 1,1-0,8:6 = 5,3.

Obwan pac4eTHasa TonwmHa namuHarta (cM. pucyHok b.3, npunoxenue B) 6yget 15,8 mm.

P.2.5 PacuyeT gHuuy

Ecnn npumeHsiloTcs Hernybokue aHuWA TOpocdepudeckon opmbl, TUNUYHBLIE 3HAYEHWA MOTYT COCTaBMATb
0,20 gna hy/D; n 0,10 gns r/D,.

Ans gy, Takon hopmbl 3HaUeHe koaduumeHTa popMbl ANA BoiMyknbIX aHuwy, K, NCnons3yemoe npu pacyerte,
BbMUCIAOT Mo Tabnuue XK.1 (npunoxerwe XK), u UMeeT AnanasoH oT 2,25 (ansa ToncToro gxmwia) Ao 2,95 (Ana TOHKOro
Anvwa).

MpeanonoxuMm, 4To HavanbHoe 3HaveHue Ans koaduumneHTa dhopmel Ana BeINyKNbIX AHUW, K, HaNpumep, paBHO
2,5. Mo dopmyne (K.5) (npunoxenue XK), npueegerHHon B XK.3.2 (npunoxenne X), onpeaennm €anHUYHYI0 Harpysky,
nogctaensemyio B coopmyny (b.1)

Q=0,50,2:1750-2,5 = 437,5 H/mm.

Ecnn B KOHCTpYKUMKM NammHaTa gHuwa nenonesyetca CSM n WR, 1o pacuyeT coBnagaert ¢ pac4eTom gns kopnyca
HanopHoW emkocth no cdopmyne (b.1) (npunoxexue bB)

20,8:0,8n + 18,36:0,45(n — 1) + 18,36-1,5 2437,5

WR CSM wmaccoli Ha eguHuULy nnowagu CSM maccon Ha eauHMUy nnowaau
0,45 Kkr/m? 1,5 kr/m2
MuHMManeHoe 3HaveHue n, yAOBMETBOPsIOWee 3TUM ycrnoBusm, paBHo 16,8. Takum obpasom, notpebyetcs
17 cnoeB poBuWHra.
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JlamvHaT TakoW KOHCTpYKuMKM ByaeT nMeTb obLWwyio TOMLWMHY

1,52,5 +17-1,1:0,8 + 16-0,45-2,5 = 36,71
noBepxHOCTHeIN CSM WR ocHoBHOM CSM.

Onsa gelicTBUTENbHOW TOMWMHLI NamuHaTa 36,71 MM, OTHOLWIEHue
t/D;=36,71/1750 = 0,021.

Mo Tabnunue >K.1 3HaveHne koadbduLmeHTa hopmMbl ANA BbINYKIbIX AHUL, K, COOTBETCTBYIOLLEE STOMY OTHOLLEHUIO
TonwmHa/gnameTp, AOmKHO ObiTh 2,63.

MoBTOpsAA Npoueaypy, UCMOMNb3ys 3T0 3HaYeHue koadbduuneHTa GopMbl AN BbIMyKbIX AHUW, Kg, nonyvaem eau-
HUYHYIO Harpysky Q = 460,3 H/Mm, u kOHCTpYKUMs nammHaTa (nony4aemas pewenvem cdopmynsl (b.1) (npunoxerune b)
€ 9TUM 3HaYeHneM eduHUYHON Harpyskm Q) byaeT cogepatb 18 cnoee poBuHra.

OTOT NammHaT meeT OBLWYI0 TONWUHY

1,5-2,5+18:1,1-0,8+17:0,45:2,5 = 38,72 mm.
370 HOBOE 3Ha4YeHWe TOMLMHEI JaeT HOBOE 3HaYeHue
t/D;= 38,72/1750 = 0,022.

Takum 06pa3om, HEMHOIO OTNNYHOE 3HaveHue KoadduuneHTa opMbl 4Ns BbINYKIbIX gHWW K, = 2,62 1 nepe-
CMOTPEHHOE 3HayeHue eavHu4HOWM Harpy3km Q = 458,5 H/mm, Tak 4TO KOHCTPYKUMsl TeNepb NPaBUIBHO onpedeneHa,
a NnamMmuHaT COCTOUT U3

apMUWPOBAHHBIN renbKoyT BHYTPEHHSISI NMOBEPXHOCTb

CSM maccoii Ha eauHnuy nnowaam 1,2 kr/m?

CSM wmaccov Ha egunnuy nnowaam 0,45 Kkr/m?2 }

WR maccol Ha eaunnuy nnowaam 0,8 kr/m?

CSM maccoii Ha eauHnuy nnowaam 0,3 kr/m?

CINOW CMOIbl C TKaHbH HapyXHasi NMOBEPXHOCTb

c obwen TonwmHon 38,72 mm.

Ecnu paccuntbiBaloTes kynonoobpasHble gHuwa, apmMupoBaHHele WR (Mnm gpyrum npoCcTpaHCTBEHHO OPUEHTU-
POBaHHbLIM APMUPYIOLLMM HaMornHUTENeM), Heo6xoauMo NpPaBWibHO 3aZaTb HarnpasBrieHUe BOJIOKOH B MPOLECcce BbiK-
nagky gHuu, 4To obecneumBaeT pacyeTHYIO NPOYHOCTb.

37010 Nnerve gobuTbCs NyTeM BbIKNA4KM POBMHIA CEKTOPaMM MO OKPYXXHOCTH, Tak, YTOObI paguarnbHbie unn OKpyX-
Hble HanpaeneHWs OCHOBbI UMK yTka B obnactu marmba nepecekanucb B CMEXHbIX CMOsIX NOA TakuM Yrmom, YTobbl
[OCTUYb OAMHAKOBOMN MPOYHOCTM BO BCEX HAMPaBMeHWAX Yepes BepLUVMHY OAHULWA.

EcTb ankTepHaTuBa, 4T06bI M3b6exaTh npobnem, obyCrnoBnNeHHbIX CBOWCTBaMM, 3aBUCAWMUMK OT HanpaBneHus,
AHvwa moryT 6biTb apmmupoBaHbl Tonbko CSM. M3-3a Hu3kol gonyctumon Harpysku anst CSM gHuwa gonxHbl GbiTe
Tornwie, Yem mx aHanor, apmupoBaHHbii CSM/WR, n pacyeT gormkeH 6biTe cnegyowmm.

Mpeanonoxmm, 4YTO Ha4YanbHoe 3HadeHne koadhdmumeHTa opMbl Ansa BuINyKIbIX AHULW, K cocTaenseT 2,4.

EavHnunas Harpyska Q no dopmyne (K.5) (npunoxenue X), 6yget

Q=0,50,2:1750-2,4 = 420 H/mm.

noetopsieTca 17 pas

Mo ynpouweHHol opmyne (b.1) ans namvHata, apMMpoBaHHOro Torbko CSM

_Q _ 420 _ 2
m, = v = 1836 = 22,88 krim.
Mpeanonoxunm, 4to cogepxanne crekna ana cnoes CSM cocraensiet 30 % oT aTOM Macchl cTekna. 310 gaer
TONWWHY namvHaTta 22,88-2,5 = 57,2 Mm.
[na nammHata 37O TOMWWHLI

t/D; = 57,2/1750 = 0,0327.

Ana namunarta TonwwmHon 57,2 mm otHowenue t/D; paBHo 0,0327, a 3HauveHue koadduumeHTa popmel Ans
BbINYKNbIX AHWWY, K paBHO 2,45, oTcioaa ans W3roTOBMNEHWsl AHULIA C TONWMHOW NlammMHaTa, paBHoi 58,5 mm (kotopas
B 1,5 pasa 6onblue TONMWMHbLI TaMMHAaTa, apMUPOBAHHOTO POBMHIOM) noTpebyeTtcs 23,4 ki/m2 crekna.

OpHako Oonee 9KOHOMHbIM BapuaHT namuHata MoOXeT GbiTb paccuMTaH, ecnu 6yayT npumeHsTbca Gonee
rmybokve gnuwa. Ecnu, Hanpumep, h;/D; npuinmaeT 3Havenne 0,25 wu r;/D; npuHumaeT 3HaueHne 0,15, cOOTBETCTBYIO-
wee 3HadveHve koadduumeHTa dopmbl AnNA BeiNyknbix AHuW, Ky 6yaet okono 1,78. Mpu atom 3HavyeHumn K 3HadveHune
Harpysku 6yaet

Q=0,50,21750-1,78 = 311,5 H/mm.
WMcronb3ayss TOT ke TUN KOHCTPYKUMM JlaMMHATA M NOACTABIAA HOBOE 3HAYeHMEe eauHWYHOW Harpyskm Q B

copmyny (b.1) (npunoxenue b), cooTeTCTRYIOWEE 3HAaYEHME N NPUHUMAET 3HadveHue 11,7, Tak YTO KONMYECTBO CIOeB
poeuHra byget 12.
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OHne, copepxallee 310 KONUYECTBO CroeB, OyaeT UMeTb OOLLYIo TOMLMHY
1,5-2,5+12:1,1-0,80 + 11-0,45-2,5 = 26,68 mm.

Wexopsa m3 aToi TonwmHbl, oTHoweHue {/D; OygeTr odeHb 6numako k 0,015, Tak 4To KoadduumeHT hopmbl gns
BbINYKNbIX AHUW, K Obin BeIOpaH NpaBunbHO, M AanbHenWne BblYMCNEHNS B 3TOM HanpaBreHnn He obasaTenbHbl.

P.3 Pacuet kopnyca (BHellHee AaBneHwe)

P.3.1 O6LwwuKe nonoxeHus

Mpegnonoxvwm, YTo LMIMHAPUYECKAs HarnopHas e€MKOCTb UMmeeT BHyTpeHHun guameTp 1500 mm u nonesHyio
ANVHY (KaK NokasaHo Ha pucyHkax B.1 — B.3) 1200 mm, eMKOCTb BOSXHA BbiaepXxuBaTh AasneHue, pasHoe 5102 MMa
(H/Mm?) B maclwTabe BHellHero AaBnexus).

Kopnyc nokpbIT hyTepOBOYHBIM CIOEM M3 XMMWUYECKU CTOMKOW MONuacpumpHON CMOMbl U NpegHasHadeH ansi pabo-
Tbl MPU HOMMHAINBHOM MOCTOSIHHOM JABIIEHWM NpU TeMnepaType okpyxaillero Bo3ayxa. HanopHaa eMkocTb U3roToB-
NeHa pyYHOW BbIKIAAKON, N3 CMONbI, MMEIoLWEN Temnepatypy Tennoson pgedopmaumm csbiwe 80 °C, npu ycrnoBum
NMoCTOTBEPXKAEHUSI NPW NOBLILEHHON TemnepaType.

M3HavanbHO MeToavKa pacuyeta aHanorMyHa metoguke pacdera B P.2.

P.3.2 KoHcTpyKums, apmupoBaHHasi Tonbko CSM

Heobxoaumo BblumcnuTb Tpebyemoe KONMMUYecTBO CrOEB.

a) OnpepenuTb obwwmit pacueTHbIN koadduumeHT K (cm. A.2, npunoxenue A), npu ycnosum, uto ky = 1,5 (meTton
NpPOu3BOACTBa — py4Has Bblknagka), k, = 1,2, k3 = 1,0, ky = 1,1, kg = 1,1.

Otcroga

K=3,01,51,2-1,0-1,1-1,1 = 6,54.

HecmoTpsi Ha aTo, MMHMManNbHOe 3HaveHue obero pacyetHoro koadduumenta K = 8 (cm. A.2, npunoxenue A).
6) OnpegenvTe NpegenbHO JOMYCTUMYIO eOUHUYHYIO HArPy3ky U; (cM. A.3 npunoxexune A)

_ 200 _
8
B) OnpegenvTb MakcuMarbHylo AonycTuMyto gedopmaumio € ana cnoee namuHata (cm. A.4, npunoxenue A).
Mpegnonoxum, 4ToO pacTshkeHne A0 paspyleHnsa cMmonel coctaenset 2 %, Torga € 6yaet 0,2 % ans cdyTepoBo4HOIo
CNosi U Ans CNOEB apMUPYIOLLEro HanonHUTeNs.
r) OnpegenuTb NpeaensHO AONYCTUMYIO €AMHUYHYIO HArpy3Ky Npu pacTsbkeHumn ug (CMm. A5 npunoxeHue A)

ug = 14000-0,2:102 = 28,0 H-m?/mMm-kr.

up 25,0 H-m?/mm-kr.

a) OnpegenuTb pacyeTHYIO eAUHUYHYIO HAarpy3ky Uz (cMm. A.6 npunoxenve A).

B aTom npumepe u; MeHblue Ug, 3HAa4YEHWe U; NPUHUMAETCA KakK pacqeTHas Harpyska u,. Pacqert, Takum obpasom,
OrpaHuyeH Mo Harpyske.

e) Pacuyet umnuHgpuyeckoro kopnyca (cMm. B.3, npunoxenve B)

MakcnmanbHy0 OKPY)XHYIO €AVHUYHYIO Harpy3Ky BblMMCsoT no dpopmyne (B.1) (npunoxenune B):

-2
Qq) — M =37,5 H/mm.

MakcumanbHas npoaonbHas eauHWYHAA Harpyaka
Q, =40 H/mm.

MpumeyaHne — 3HadeHne, NPYBEAEHHOE B MPUMEpe, MPUHATO YCroBHO. Ha npakTuke, Npu BbIYUCIEHUN STOTO
3HaYEHWA JOIMKHbI YUNTLIBATECA HArPY3KM OT OMOpP A1 HAaNoOPHON 8MKOCTW, BEeTPOBas M Apyrue BHELLHWE Harpy3ku U BeC
COAEPXKMMOrO NPV PasnuYHbIX YPOBHSIX HAMOIHEHWUSI.

T. k. Qy 6orblwe Q,, 3HaueHne Q, ucnonbayercsa B copmyre (b.1) (npunoxenme B), uTo6bl onpeaenuTb KOHCTPYK-
umio namuHata. Oblwyto maccy apMUpPOBaHKs! BbIMUCIIAOT NO nepeuncriexHmio e) P.2.2

(m, -n,)= % =16 kr/m?,
Takum o6pasom, obwaa macca crekna 1,8 kr/m2 cnocobHa Bbigep)aTh OKPYXHYIO U MPOAOIbHYIO Harpysku. OpHa-
KO KOHeuvHasa TonwmHa 1,6-2,5 = 4,0 MM mMeHblUue, YemM JOMyCTUMbIA MUHUMYM, KOTOPbIV cocTaBnset 5,0 Mm (cm. mpuno-
xeHue B) n ana kotoporo TpebyeTca mMacca cTekna 2 Kr/m2,
Jea cnost CSM 0,3 kr/mM? (0auH Ha KaxJoi NOBEPXHOCTN) = 0,6 Kr/m2
JONONHUTENbHBIA crno CSM 1,4 kr/m2 = 1,4 kr/m2
Wtoro = 2,0 kri/m2.
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Pacuert, ogHako, He BydeT nonHeiM 6e3 NMPOBEpPOYHbIX PacyHeTOB Ha BO3MOXHOCTL npornba nog BO3gencTBUEM
BHELUHEro AABMNeHUsl U OCEBOWN Harpysku.

X) OnpegenuTe TONWWHY WM o6LWMIA Modynb ANsA npeanonaraeMon KOHCTPYKLUMM NamuHaTa.

Cpenaem Takoe e npegnonoxeHve, kak B P.2.2, rae cogepxumoe ctekna (30 % ansa CSM), TonwmHa Ha Maccy Ha
eavHULy nnowaau ctekna byaet 2,5 mm, kak npexge. Tak yto oblwas TonwmHa namuHarta coctaeut 2,0-2,5 = 5,0 mm.

O6wuin mogynb (cMm. B.2.3 npunoxerue B)

Xyam = X4 (my-nq) = 14000-2 = 28000 H/mm.

Mopgyns FOHra (cm. B.3.1 npunoxenue B):

Xiam _ 28000 _ 5600 Himw?
2 .

Ejam = tor

3) OnpegenuTe MMHUMANBHYIO JOMYCTUMYIO TOTLLMHY NaMUHATa, {,,, Tpebyemyto ans Toro, YTobbl n3bexaTb Nporv-
6a no copmynam (B.9) u (B.11) (npunoxenune B). Takke Heobxoanmo 3agaTtb 3HaueHue f.

Mpednonoxum, 4To 3HaveHne { — camoe GOnblIOE BbIYUCMEHHOE, HANPUMeEpP, ANsl BHYTPEHHEro OaBreHust Unu
OCEBOWM Harpy3ky unu Tpebyemor MUHUMaNbHON TOMWMHLI.

B atom cny4yae npegnonoxum { = 5,0 MM (ans MMHUManbHO TpebyeMon TOMNWMHLI).

Torga

D, = D;+ 2t= 1500 +2-5 = 1510 mwm.

MuHUManbHylo 4oNyCcTUMYIO TOMWWMHY NamuHaTta BeluMcnsioT no dopmynam (B.9) unm (B.11).

0,17
OnpegenuTb: Kakyto hOpMyIy MCNonb30BaTh, YTOObI BbIMUCIUTE DA n 135 (%’47;:’\”)
o
L _ 1200 _

D, ~ 1510 ~ 0,795,

E 0,17 0,17

1,35(—“‘”’) =| %600 | 77

pF 5.107%- 4

017
Tak Kak DL < 135 (EIL)A—;:M) , ncrionb3osatk (opmyny (B.11)
o

o4pF 1 \** 04-5.102.4 100) "
tmin = DO( ELAM - Di()) =1510 5600 - 1510 = 15,89 MM,

KOTOpbI Gonbwe 4Yem 5,0 Mm.

Ins obecnevennst cTabMnbHOCTM NMpU BO3AEWCTBMM BHELLIHErO AaBneHus, Heobxogum, crnegoBaTenbHo, Gonee
TOMCTLIA TamMuHaT, U npouegypa AoMXKHa NoBTOPATLCS, MoKa pacyeTHasi TOMNLMHA He cpaBHSIeTCsl Unu He ByaeT MeHble,
yem npegriornaraeMas TonlmHa.

Mytem npo6 6bna onpepeneHa TonwmHa, kotopasi cocraensieT 16,1 Mm npu D,y = 1532,2 mm.

Mpoeepsiem onate no dopmyne (B.11)

04pF | % 04-5-102-4 1200 |
tmi":DO(éLAM 'D'o) :1532’2(’ 5600 '15322) =16,02.

Tak Kak 370 MeHble npeanonaraeMon TonwmHbl, 16,1 MM goMmxHO obecneunTe COOTBETCTBYIOWEE CONPOTUBNE-
Hue npormbam no okpyxHocTU. Tenepb HEOGXOAUMO MPOBEPUTL NTAMUHAT TAKOW TOMLMHBLI HA CTaBUNBLHOCTL NOM BO3-
JAeincTBmemM npegnonaraemoin npogonsHon Harpyskm B 40 H/mm, ucnonesys dopmyny (B.6) (npunoxenue B).

Ina nammHata TonwmHon 16,1 mm Tpebyeman macca crekna 6ygeT cocTaBnsiThb:

161
25

Ilna storo namunHata X; 4y = 6,44-14000 = 90160 H/mm.
U3 dopmynel (B.6) (mpunoxenne B) makcumanbHas JoMyCTMMAsi CKUMMAIOLLAs €AUHUYHASA Harpy3ka COCTaBnsieT

= 6,44 xr/m? ansi 30 % CSM k macce.

_ 06-16,1- 90160

Q, = 415322 = 142H/mm.
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310 Bonblue, Yem NpeanonaraeMasi NPoAonbHan Harpyska, kotopas coctaensiet 40 H/mm. CnepgoBatensHo, Ton-
wmHa 16,1 mm ¢ 30 %-HbiM copepxaHmem CSM nmeeT COOTBETCTBYIOLYIO CTAOUNBHOCTL MpY BO3AENCTBUM BHELLHErO
OABMNEHVA U OCEBON Harpy3ku.

YToBbl monyunTh TonwmHy 16,1 MM npu Macce crekna 6,44 kr/m2, nammHaT JOMKeH BbiTh:

aga cnos CSM maccoit Ha eauHuuy nnowaam 0,3 kr/mM2 (oauH Ha Kakaol MoBepXHOCTH) = 0,6 Kkr/m?

pessATb crnoee CSM maccoii Ha eguHuuy nnowaam 0,6 kr/m2 = 5.4 kr/m?

oanH cnoit CSM maccoit Ha eauHuuy nnowaam 0,45 kr/m? = 0,45 kr/m2
Wtoro = 6,45 ki/m2.

MpumMedaHue— [ns namuHata TONMWMHOM 5 MM, KOTOpas Obina onpegerieHa MPW HauarbHLIX BbIMUCTIE-
HUsIX, MakcUMarbHasa AOMycTUMasi MPoAonbHas Harpyska OyaeT COCTaBnsATh:

06528000
Qp = _WO_ = 13,9H/MM.

OTO 3HaYeHVe 3HaYUTENbHO MEHbLUe npegnonaraemMol NPOoAonbHOW Harpysku B 40 H/vm.

Bce apyrue KOHCTPYKUMM, uMetolwme obLuyio maccy ctekna 6,44 kr/m2 v TonwmHy 16,1 mm, Takke 6yayT A4ONYCTUMBI.

HanopHble eMKOCTM MOryT GbiTh MepecyMTaHbl NPy UCMONb30BaHWN OAUHAKOBOrO COOTHOLLEHWUS CTekno/cMona.

PacctosiHne mexgy pebpamm xecTKocTn ymeHbwnm go 500 Mm, nponaseaeM pacyet no cdopmyne (B.11) (npuno-
xeHue B). Mpegnonoxum, 4to TonwmHa 12 mm, korga D, = 1500 + 2:12 = 1524 mm

04pF 1 \**° 0451024 500 |
tmin=D0(éMM 'D_O) =1524( 5600 '1524] =125

370 3Ha4eHWe MeHblue, YeM Mpeanonaraemoe 3Ha4deHue 12 MM, YTO YAOBNETBOPUTENBHO NPU AanbHEeMWwem
UCMbITAHUM Ha paspylueHWe Mpy BO3OeWCTBUM BHeLHero gaenenusi. Mo-npexHemy Heobxogumo NpoBEepUTb COOTBET-
CTBWE npegnonaraemMol npogoneHow Harpysku 40 H/mm no copmyne (B.6) (npunoxenue B).

Tpebyemasn macca cTekna Ans namuHata TOMWMHOW 12 mm, apmupoBaHHoro CSM copepxanunem 30 % Kk macce,

12 _ 2
cocTaBnser 25 = 4,8 krim

Xiam = 4,8-14000 = 67200 H/mm,

0,6 - 12 - 67200
Qp = W = 79,4H/MM.

9710 3HauyeHue Gonblue, yem Tpebyemoe 3HaueHue 40 H/mm.

YMeHbLIEHHOE paccTosiHne mexay onopamu o 500 mm n TonwwmHoW namuHata 12 mm 6yger gocrtaToqHo gns
obecneyeHns yCTOMHMBOCTM K NporMby B HanpaBneHuM BOOMb OKPY>XHOCTU M npogonbHoMy npormby. Macca crekna ans
namuHaTta ymeHbwexa go 25 %.

CooTBeTCTBYIOWAsA KOHCTPYKUMS NaMmuHaTa byaeT cneayloLue:

Jea cnost CSM maccoii Ha egvnuuy nnowagm 0,3 kr/m? (oguH Ha Kaxaoi noeepxHoctn) =0,6 Kr/m2

Cewmb crioeB CSM maccoii Ha egunmnuy nnowaam 0,6 kr/m2 = 4,2 krim?

Utoro = 4,8 krim2.

P.3.3 KoHncTpykuus, apmupoBaHHaa CSMn WR

Kak n B P.2, onA HanopHbix eMKOCTEel MOXET ObiTb MCNOMb30OBaHa KOHCTPYKUMs, apmupoBaHHas CSM n WR.
Mpegnonoxumm, 4to o6Wwasn KOHCTPYKLUMSI EMKOCTU COOTBETCTBYET TWUMNY KOHCTPYKLUMK, NMPUBEAEHHOW Ha pucyHke B.3 (npu-
noxenue b), (rae npumeHsilotTcs anstepHatuBHbie cnon WR, BONOKHA KOTOPOro COBNagaloT C HanpaeneHneM Makcu-
ManbHOW Harpysku, a Takke ucnonbayetca CSM maccoi Ha eauhmuy nnowamm 0,45 km/m2, CSM maccoit Ha eanHuuy
nnowaay 0,3 kr/m2 ans apMMpoBaHus BHeWHel nosepxHocTM u CSM maccoii Ha eguunuy nnowaay 1,2 kr/m2 — gns
apMMpOBaHUs BHYTPEHHEN noeepxHocTu). Heobxogumo BbiHMMCINTL TpebyeMoe KonuuecTBo CIOEB.

a) Onpegenute obwmii pacueTHbIN Ko3dduumeHT K (cm. A.2, npunoxenHue A).

MpuHATL 3Ha4eHnA kO3 MPULUMEHTOB TaKMMK XKe, KaK ANA KOHCTPYKUMKM, apMupoBaHHOW Tonbko CSM, T.e. K = 8,0
(cm. nepeuncnenve a) B P.3.2).

6) OnpegenuTb NpegenbHO AOMYCTUMYIO eAUHWUYHYIO Harpysky u; (cM. A.3, npunoxeHve A).

Ins cnoes us CSM u; = 25,0 H-m2/mm-kr (cm. nepeuncnenve 6) P.3.2).

nnsa cnoeB ns WR

up = 28?(()) = 3125 H-mZ/mmkr.

B) OnpegennTb MakcuMarbsHyio A4onyctumyto gecdopmaumio € Ans croeB namuHara (cm. A.4, npunoxenue A).
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Mpeanonoxum, UYTO OTHOCUTENbHOE YANWHEHWE OO0 pa3pylleHusl cMofbl cocTaBnset 2 %, Torga € orpaHMyYMBa-
etca 0,2 %.

r) OnpepenuTb npeaenbHO AOMYCTUMYIO €AMHNYHYIO Harpy3Ky Mpu pacTsxeHun ug (cMm. A.5, npunoxeHue A).

Ins cnoes s CSM ug = 28,0 H-mZmm-kr (cm. nepeuncrienve r) P.3.2).

Ons cnoes ns WR

ug = 16000-0,2:102 = 32,0 H-m?/mm-k.

A) OnpeaenuTb pacyeTHYIO AUMHUYHYIO Harpy3ky Uz (M. A.6, npunoxeHue A).
Tak kak 06a TMna cnosi orpaHuYeHsbl Mo Harpyske, onpeaennTb pacTskeHne ANSA Kaxaoro cnos.

Ans CSM
25100 _ .
€d = 4000 = 0178%-
Ons WR
2125100 _ .
ea = “ieo00 = 0:195%.

UTo6bl n3bexarb u3bbITOUYHOW Harpy3ku anst crioeB u3a CSM, npuHaTb 3Ha4YeHue pacTsbkeHust gna cnost ua WR
paeHbiM 0,178 %.
Ona WR

uy =X-eg = 16000-0,178:10~2 = 28,48 H/mm (Ha kr/m2 cTekna).

e) MakcumanbHasi OKpyXHasi eAMHWYHasl Harpy3ka M MakcuManbHas npodoNibHas egMHWYHAA — Harpyaka
OyoyT TakuMK xe, KakK B MpUMepe C KOHCTPYKUMEW, apMupoBaHHOW Tonbko CSM. Takum obpasom, Takoe xe sHaueHue
Q (= 40 H/mm) ucnone3yetcst B hopmyne (b.1) (npunoxenune b), 4Tobbl onpegennTs KOHCTPYKUMIO NaMuHaTa.

Ecnn TpebyeTca n Cnoes poBMHIOB, TOA KonMiecTBo crnoes CSM maccoi Ha eguHnuy nnowaam 0,45 kr/m2 6ypnet
(n —1). B nononHeHnne npumensetca CSM maccoit Ha eauHnuy nnowaam 1,5 kr/m2, pasgeneHHbiii Ha ABe 4acT, ogHa n3
KOTOPOI Maccoii Ha eanHuly nnowaam 0,3 k/M2 HaXoAWUTCA B HAPYXXHOM Croe NamMuHaTa, a BTOpas Maccol Ha eanHuly
nrowaau 1,2 kr/m2 — BO BHYTPEHHEM Croe namMmuHaTa.

dopmyna:
uimim + Uosmoiy + Uzmang = Q
28,48:0,8n + 25,0-0,45(n - 1) +25,001,5>40
n cnoee (n - 1) cnoee NMOBEPXHOCTHLIE CION
WR CSM maccow Ha eguHuLy CSM maccoli Ha eguHULy
nnowaau 0,45 kr/m2 nnowam 1,5 krim2.
Mpy peweHnn HaxoguM MUHUMAnNbBHOE 3HaYeHue n, yaoeneTeopsiolee ycnosuio — 1,06. Takum oBpasom, npu-

HUMaeM n paBHbIM 2. OgHako pacyeT He 3akoH4eH 6e3 NPoBEepkU BO3MOXHOCTM Mporuba.

X) Onpegenutb TONWWHY K oBWMI MOgYNb NPeAnonaraeMoil KOHCTPYKUMK NamuHaTa.

Henaem Takoe xe npegnonoxexune, kak B P.2, otHocutenbHo copepxxumoro ctekna (30 % anss CSM u 55 % ans
WR). TonwuHa namuHata oynet

CSM (1,5 + 1-0,45)-2,5 =4,88 Mm
WR 2-0,8-1,1 =1,76 Mmm
Wtoro = 6,64 Mmm.
Moayne (cm. B.2.3):
Xiam
= X1m1n1 + X2m2n2 + X3m3n3
= 16000-0,8-2 + 14000-0,45-1 + 14000-1,5
WR CSM maccow Ha eguHuLy

nowanm 450 r/m?2 noBepxHocTHbie crion CSM

Moayne komnosuta (cm. B.2.1)

_ Xiam _ 52900 _ 2
Ejpap = t = 664 = 7966 H/mm~.

3) OnpegennuTb MMHMMAanbHYIO TonwwHy I, obecneunBalowyio orcyTcTBue nporvba, no dopmynam (B.9) nnm
(B.11), npueegeHHbiMm B B.3.1.

Mpeanonoxum, 4To 3HaYeHne TONWMHbLI PaBHO CamoMmy OGonblIOMY M3 pacyeTHbIX (CM. nepeuncnenve 3) P.3.2).
B atom cnyvae t = 6,64 mm

D,=D;+2t=1500 + 2-6,64 = 1513,3 mm,
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04pF ( \**° 0451024 1900 )"
tmin = Do(é : D—) = 1533,3[ = 7966 "1513.3 =138 mm.
LAM o ,

Tak kak 310 3HaueHwe Gonble npeanonaraemoro, HeO6XoAMMO NPUHATL HOBOE 3HaueHWe. MOCKONbKY MaMeHe-
HWEe 3HaYeHus1 TONLMHBI NOBMANAET HA 3HAYeHWe E; 5y, KOHCTPYKUMSI JOMKHA ObiTb BbibpaHa MCXOQA U3 paHee paccym-
TAHHOTO 3HAYEeHUsL.

MNpeanonoxum, 4To KOHCTPYKUMA COOTBETCTBYET TUMy, MPUBEAEHHOMY Ha pucyHke b.3 (npunoxenune B). Mponop-
una WR un, cnegoBarenbHo, 3HaqYeHne E; 5y YBENUUMTCS, NPU 3TOM yMeHbWUTCA TpebyeMana TonwmHa. 3aHmxeHue
TONWMHBLI MOXET UMETb NPOTUBONONOXHBLIN achdeKT.

Mpegnonoxum, YTo 3HaAYeHWE TONWMWHLI paBHO 13,5 mMm.

KonuyectBo cnoes WR onpegenseTcsi NOBTOPHO, NMpY 3TOM 3HAYEHUE COOEPXKaHWs CTEeKNa He MEeHsIeTCs.

1,1:0,8:n+2,50,45(n-1)+2,51,5=13,5.

OTtcloga 3HaveHue n = 5,42,

T. K. 9T0 3HaueHue Brn3ko K MSATU, B KOHCTPYKUMIO MOXET GbiTh BKMHOYEH OOMOMHUTENbHBIN crioit CSM maccoit Ha
eavhuLy nrowaam 0,45 kr/M2, n KOHCTPYKUMA ByaeT BoimaaeTs

apMUPOBAHHBIN renbKoyT

CSM maccoit Ha eamHnuy nnowaam 1,2 kr/m2

WR maccon Ha egunmnuy nnowaam 0,8 ki/m?

CSM maccoii Ha eamhmuy nnowaau 0,45 kr/m2

WR maccon Ha egunmnuy nnowaam 0,8 krim?

CSM maccoii Ha eamhmuy nnowaau 0,45 kr/m?2

CSM maccoii Ha eamhmuy nnowaam 0,3 kr/m2

t=1,1-0,8-5,0 + 2,5-:0,45-4 + 2,5:1,95 = 13,77.

} noBTopsieTcs 4 pasa

Hantn mogyne (cm. B.2.3)
XLAM = Xqmng + X2m2n2 + X3m3n3 =16000-0,8-5 + 14000-0,45-4 + 14000-1,95 = 116500 H/mm.

KomnoanTHbei mogynb (cm. B.3.1)

Xiam _ 116500 _ g460 Hjml,

Eram == =377

Mepecuntath {y, (D, = 1527,6 mm)

04pF % 04-5.102.4 100 ) "
tin = DO( Evay D—OJ = 1527,6( 8460 '1527,6] =136 mMm.
370 3Ha4YeHWe MeHblue, HO BnM3ko k NpeanonaragMol TONWMHE, KOTOPas SBMAETCS MUHUMANbHO Tpebyemon,
yTObbI BbIAEPXKMBATL BHELLHEE JaBleHue.
Tenepb HeobXx0QMMO NMPOBEPUTL Ha COOTBETCTBUE NMPOLOIIBHONM CxMMarowen Harpyake 40 H/mm no dopmyne (B.6)
(npunoxexne B)

Q. - 0,6 - 13,6 - 116500
C 4 .1527,6

=155,6 H/mm,

koTopasi 6onbwe, Yem 40 H/mm. CnepgoBatensHo, npegnonaraemasl TOMMHa namuHarta TonwmHon 13,77 mm
YOOBNeTBOPUTESbHA.

HanopHas eMKocTb MoXeT BbiTb CNPOeKTMPOBaHa NO-APYyromy.

Ecnu pacctosHne mexgy pebpamu KecTkocTu yMeHbWKTb 4o 500 mMm, To 13 copmynbl (B.11), U NpuHMMasn aHave-
Hve { = 6,64 MM KaK Ha4anbHOe 3HaueHue, bydeT nonydyeHa TonwmHa 9,74 mm.

OT0 3HayeHVe TOMLWMHBI MCMOMNb3YeTCs ANS TOro, YTobbl NPeanonoXnTb HOBYIO KOHCTPYKLUMIO

CSM maccoli Ha eauHuuy nnowaam 1,5 kr/m?

CSM maccolt Ha eauHnLy nnowagw 0,45 kr/m2

WR maccol Ha eauHuuy nnowaam 0,8 kr/m?

CSM maccolt Ha eauHnuy nnowagw 0,45 kr/m2

CSM maccoii Ha eguHuly nnowaam 0,3 krim?,

KoTOpas umeeT criegylowme ceoncTsa; £ = 9,76 MM, Xjay = 78300 H/mm, E ay = 8023 H/mmZ2.

HancHeriuve BblMucnennsa no copmyne (B.11) (npunoxerune B), ucnonb3yst HOBblE 3HAYeHWs, OAKOT TOMWMHY
9,72 MM, KoTOpast MeHblue, HO Brvaka K npeanonaraemoi TOMLMHE.
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Mpeanonaraemas KOHCTPYKUMSI 4OCTaTOYHA, 4YTODObI BbigepXaTh BHEWHee AaBNEeHWe, HO ee Heobxoaumo npose-
pUTb HA COOTBETCTBUE MAKCUMMAIbHOW AOMYCTUMON CXUMAIOWEN eaUHNYHON Harpyske, ucnonesys cdopmyny (B.6) (npu-
noxenue B):

_ 06976 - 78300

Qp = W = 75,44H/MM

3710 3HaueHue Gonblwe, Yem Tpebyemoe 3Havenne 40 H/Mm, NnosTOMy nNamuHaT AOMXKEH Takke BblAEPXUBATb
MPOAONbHYIO CXUMAIOLLYIO Harpy3aky.

Mo npoekty TpebyeTcs, 4YTO6bI GbINMKM BKNOHYEHB!I ABa pebpa XecTKOCTU, CUMMETPUYHO PACMONOXEHHbIE BAOMb
HaMopHON €MKOCTU M OTCTOsIlME ApYr OT Apyra Ha pacctoaHum 500 mm. Mnowaae pebep XecTkocTH AomkHa onpeae-
nATbCA B COOTBETCTBUU C chopmynol (B.12) (npunoxexune B).

Ha npakTtvke, ecnu HanopHasi eMKOCTb YCTaHaBNMBAETCA B rOPU3OHTaNbHOM MONOXEHUM, TO pebpa KecTkocTu
MOryT NoHaaobuTbCA B palioHe, Iae eMKOCTb ByaeT onupatbes Ha NOACTaBKM, W 3TO MOXET onpeaenutb 3heKTUBHYIO
ONVHY Mexpgy pebpamMm XKeCcTKOCTM, UCTIONb3yeMyto NpU pacyeTax.

P.4 KOHCTpYKLUMSI, W3roTOBNEHHAA HenpepbIBHOM HAaMOTKOW M apMMpoOBaHHasA MaToM M3 pybGneHoro
CTEKINOBOJIOKHa

P.4.1 PaccmoTtpum criydam AByX ansTepHaTUBHBIX POPM KOHCTPYKLUMN €MKOCTM, M3rOTOBIIEHHBLIX HENPEPLIBHON
HaMOTKOW, 4TOObI apMMpOBaTh BHYTPEHHWIN NOAKNAA0HHbIN CNol xummudeckoro 6apbepa nza CSM (Cumtaetcs, 4YTo Xumm-
Yeckuin Hapbep He BHOCUT BKIaA B MPOYHOCTb NamMuHaTta).

Ansa ynpoweHus pacyeToB B NpUMepe AenatroTcs crneayowme npeanonoxeHus:

MakcumanbHas OKpyXHasi eauHuuYHas Harpyska Qg = 80 H/imm.

MakcrmanbHas npogornbHas eamHnyiHas Harpyska Q, = 40 H/mm nnioc 10 H/Mm — cxumalowasn Harpyaska.

O6wumin pacueTHbIN KoadhduumeHT K = 10.

Mpown3secTn criegyloWwme BbIUUCTIEHUSA.

a) Jedopmaumnsa. MakcumansHO gonyctumble aedopmaumu:

_ 200 ) _ °
3navenne pecdopmaumm CSM = 10", 14000 100 = 0,143 %.
3HaveHve gedopmaumy HENMPEPbIBHON 3NEMEHTAPHOW HUTK = 500 100 = 0,179 %.

10 - 28000

PacuetHasa gedopmauus g4 = 0,143 % (0,00143).

6) Tun koHcTpykumn. Crnon CSM mMaccol Ha eguHuuy nnowaaum 0,6 Kr/m2, NpUMEHsIEMbIE 1151 XMMUYECKOTO
H6apbepa, AONONHWUTENBHO YCUNUBAIOT OfHOHAMPAaBIIeHHOW HEeNPEepbLIBHOW HWTBIO, HAHECEHHOW HAMOTKOW nog yrmom
+ 55° (cnyyaii i) unv nog yrnom £ 80° (cnydap ii).

B) JonycTumble Harpysku

1) Crioit CSM maccoi Ha eamumuy nnowaam 0,6 kr/mZ:

U =14000-0,00143:0,6 = 12,01 H/mm;

2) OgHoHanpaBneHHas sneMeHTapHasi HUTb Ha ki/M2 (cm. A.7 npunoxenue A).
PacyeTHasa egMHM4HaA Harpyaka B OKPYXHOM HanpaeneHuu no copmyne (A.8) (mpunoxexne A)

Uz = 9500-0,00143-0,5 = 6,79 H/mm.
PacveTHaa eguHuuHan Harpy3ka B NpofonbHOM HanpasneHun no cdopmyne (A.9) (npunoxexne A)
U, = 4500-0,00143-0,5 = 3,22 H/mm.

B cnywyae ii) (yron HamoTku + 80°):
PacueTHas eaMHMyHanA Harpyaka B OKPYXHOM HanpaeneHuu no cdopmyne (A.8) (npunoxenune A)

Uz, = 26000-0,00147-1,0 = 37,18 H/mm.
PacveTHas egMHuuHan Harpy3ka B NpofonbHOM HanpasneHun no dopmyne (A.9) (npunoxerHne A)
u,, = 4400-0,00143-0 = 0.

r) MNpeanonaraemasi KOHCTPYKUMS (32 XMMUUECKUM Bapbepom)

1) Nsa crios CSM maccoit Ha egunmuy nnowaam 0,6 kr/mZ; 11 kr/m2 oaHOHaNpPaBneHHON 3MEeMEHTapHON HUTU U
HaAMOTaHHON nof yrrom + 55°,

Honyctumble Harpy3sku

PacveTHas okpyxxHasi Harpy3ka

Uiame =212,01 + 11:6,79 = 98,71 H/mm (> 80).
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PacueTHas npogonbHas Harpyaka
Upamx = 212,01 + 11-3,22 = 59,44 Himm (> 40 (40 — 10) — 10).

CnepoBaTenbHo, npegnonaraeMasi KOHCTPYKUMUsT YAOBNETBOPAET YCMOBUIO,

2) [isa crnoa CSM maccoi Ha eamhmuy nnowagyn 0,6 kr/mZ 3 kr/m2 0gHOHANPABNEHHOW SMNEMEHTAPHON HWUTH
M HamoTaHHOW Nog yrrom + 80°.

Honyctumble Harpysku:

PacueTtHasa okpyxxHasa Harpyska

Uiame = 212,01 + 3-37,18 = 135,56 Himm (> 80).
PacueTHaa npogonbHas Harpyska
Upamy = 212,01 + 3-0 = 24,02 Himm (< 40, (40 — 10) — 10),

noatomy Tpebyetcsa 6onblwas oceBasi NPOUHOCTb.

MepecMoTpuM KOHCTPYKUMIO:

yeTbipe cnoss CSM maccoit Ha eauHnuy nnowaam 0,6 krim?

3 kr/m? opHOHaNPaBNEeHHON NeMEHTapHOI HUTU M HAMOTAHHOM MoA yrnom + 80°.
Honyctumble Harpysku:

PacyeTHas okpyxHasa Harpyska

Upamo = 412,01 + 3-37,18 = 159,58 Himm (> 80).
PacueTtHasn npoaonbHaA Harpyska
Upamx = 412,01 + 3-0 = 48,04 Himm (> 40, (40 — 10) — 10).

3710 ypoeneTBopsaeT TpeboBaHUsIM, HO yrorn HaMoTku Gonblwe 75°, U HeobXo0aMMO NPOBEPUTL, HE NPEBLIWAET NN
npogoneHas gedopmaumna 0,1 % (cm. A4 npunoxenuve A).
Mo copmyne (B.7) (npunoxenue B), Tabrmue 5.1 u pucyHky A.3 (npunoxeHne A), nonyunm

Xiam x =4:0,6-14000 + 3,0-1,0-4400 = 33600 + 13200 = 46 800 H/Mm.

MpogmonbHas aedopvauns = % = 0,000855 = 0,0855% < 0,1 %,

YTO YAOBNETBOPSIET YCNOBWIO.

Ecnu okpyxHas n npogoneHas Harpy3ku BO3AENCTBYIOT OQHOBPEMEHHO, Torga u3 A.4 (npunoxexnne A): Makcu-
MarnbHO AONYCTUMbIE Harpy3ku MOryT OblTb MEHbLUE, YeM MpeaLlecTBYIOWLME 3HAYEHNS, BbIYMCNEHHbIE ANA OTAENbHbIX
Harpyaok.

3710 HeobX0AMMO NMPOBEPUTE C NOMOLLBIO ABYXOCHOW pacHeTHOW orvGaloweli YeTblpex YeTBepTel, KoTopas MoXeT
6bITb NocTpoeHa no 3HaveHusM U aye W Upauy (MONOXMTENBHOE ANsl pacTsikeHUst M OTPULATENBHOE AN CKaTHs).

Ecnn Qg > 0un Q, > 0 (1. e. 0o6a paboTaloT Ha pacTspkeHue),

Torga Up = Upape W Uy = Upaux

Ecrin Qg < 0m Q, < 0 (1. e. 0ba paboTaioT Ha cxarne),

Toraa Up = Upame W Ux = Upamx

Ecrm Qg >0mn Q, <0

nnn

Qp <0n Q>0

(1. e. Qp " Q, NPOTUBOMNONOXHBIX 3HAKOB),

Torga AnA npveeaeHHoro Tpebyemoro 3Hadenust Uy, < Ujap MaKCUManbHOE [OOMNYCTMMOE 3HadeHue Onist
Ug paBHO

U
U(D :ULAMQ) (1 - ULA);\/]X)

U ans npveegeHHoro Tpebyemoro aHavenust Uy < U ape MakcUmanbHoe gonyctumoe 3Hadenune ana U, pasHo

Uy
Ux = Uamx [ 1= 5 ,
LAMS

rae Up n Uy — makcuManbHo AonyCTUMble, OOQHOBPEMEHHO AEWCTBYIOWME OKPYXKHAA U NPOAONbHAsA HarpyaKku
NPV ABYXOCHBIX HArPYXXeHUsIX.
Ecrin aTm 3HaveHust MeHblie TpeByeMblX PacHeTHbIX 3HaYeHui, HeoGXoQUMOo nepecunTarb namuHar.
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[ByoCHble pacuyeTHble ornbatwouime Ana npumepa, NPMBEAEHHOrO Bbllle, NMOKasaHHble Ha pucyHke P.1, o603HauvarT
Tpebyemble coBnajaloline Harpysku

Q,, =80 H/mm n Qx = 40 H/mm, Touka A

Q,, =80 H/mm 1 Qx = (40 - 10) = 30 H/mm, Touka B

<3p =80 H/mm n Qx =- 10 H/mm, Touka C,

Kaxaas 13 KOTOPbIX OTHOCUTCS K rpaHuuam ornbaroLmx.

-Qx, H/mm
PucyHok P1 — [1ByxoCHble pacuyeTHble ormbaroujme
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P.4.2 MNpeanonoxum, 4TO KOHCTPYKUMS Takas xe, Kak B P4.1, u Ha Hee BO3AENCTBYET ruapocTatMHeckoe
JAaBneHve, rge

Qp = 80 H/Mm (TaHreHumanbHasi Harpy3ka, Bbl3BaHHAs MMAPOCTaTUHMECKUM AABNEHWEM COAEPXMUMOro),

Q1 = £ 18 H/mMm (npogonbHas Harpy3ka, Bbi3BaHHaa crmbaHnem noa AaeneHwem eeTpa),

Qo = — 2 H/mm (npoponbHas Harpy3ka, Bbl3BaHHasi COGCTBEHHbIM BeCOM 6e3HanopHON eMKOCTH).

Takmm o6pasom, addekTMBHas CxUMaloWan nNpoaonbHas Harpyska Q, sensetcs anrebpanyeckon CymMMmon
Q¥ Qp

Q, = (- 18 —2) =— 20 H/imm.

Mpn npumeHeHWn pacyeTHbIX ormbatowmx no P4.1 (cm. pucyHok P.1), B cnydae i), 3HaueHue Q,, paBHOe
11 H/mm, He cooTBeTCTBYyeT 3HaqeHuo Qg paBHoMy 80 H/mm, Torpa kak B cnydae ii) sHaqvenne Q, pasHo 24 H/mm n
yOOBNEeTBOPsIeT 3Ha4YeHnsAM Qg = 80 H/mm n Q = (— 18 — 2) = — 20 H/mm (cm. pucyHok P.1, Touka D).

3aTem paccyMTBIBAIOTCA MakCMMalbHO AONYCTUMbIE 3HAYEHUs AN CKUMAIOWEW Harpy3ku W CpaBHUBAIOTCA C
ahHeKTMBHON CXMMAIOLWEN NPOAONBHOW Harpy3kom

Yp
Uy = Upame [ 1- Ui )

MCMNOMNb3ys 3HaYEHWUs, COOTBETCTBYIOLLUME KOHCTPYKUMAM i) W ii) cooTBeTCTBEHHO (M3 P4.1):
a) KoHcTpykums i) (HamoTka nog yrnom + 55°).

- _ [1—- 80 |- _ _
U, =-5944 (1 98,71) 11,16 H/Mmm (<—20 H/MmM) .

Pesynbrar HeygoBNeTBOPUTENbHBIN.
6) KoHcTpykums i) (HamoTka nog yrnom * 80°).

- _ 1= 80— _ _
U, =-48,04 (1 159,58) 23,96 H/mm (>—20 H/mMm).

Peaynbrar yooBneTBOPUTENbHbBIN.
P.5 PacueT natpy6koB

P.5.1 O6Lwmne nonoxeHus

Yenosus pacyeta Gepytcs ua P2. Mpegnonaraetcs, YTO OCyWeCTBNAETCA NPUMbIKaHMe NaTpybka BHYTPEHHUM
avameTpom 150 MM B LMNMHAPWYECKON YacTu HanopHon emkocTu. MMpeanonaraeTcs, 4Yto Ha natpy6ok GyaeT Bo3gew-
cTBOBaTh pacyeTHoe AaeneHve 0,2 H/Mm2.

PacueTt naTpybka coCTOMT M3 ABYX OTAENbHbLIX YacTeid. B nepeoi 4acTu pacyeTa BbIMUCNAIOT pasmep nammHara

naTpybka, BO BTOPOW 4YacTW pacuyeTa BbIUWCIIAIOT pasMep NpUCcOeanmHAEMOro Crnosi IaMuHaTa unn nepeKkpbiBaloLero
cnos namuHarta.

P.5.2 BbluncneHne gns namMuHaTta naTpy6ka
N3 dopmynbl (B.1) (npunoxeHne B) okpykHas Harpyska COCTaBUT

_ 02-150

Qp 5

=15,0 H/Mm.

T. k. Tpy6onpoBoak! M HUTUHIM YCTAaHABMMBAIOT HA Ornopax Takum o6pasom, 4TO OHU He co3aatoT Bornblune HarPy3kKn
Ha maTpybkn HanopHbIX eMKocTen. B aTom npvmMepe npeanonaraetca, 4Yto Q, He Byaet npeeblwaTte Qgp.

Kak B P.2.2, aHaveHune K = 10,89 u u, = 18,36 H-m2/Mm-kr.

MNpennonoxuM, YTo KOHCTPYKUMA apmupoBaHa Tonbko CSM. Mpumennm ynpowernyto cdopmyny (b.1) (kak B P.2.2)

Q= uz'(mz'nz)-
O6uwan macca
(m,n,) = 15/18,36 = 0,82 kr/m2.

O6uian macca cTeKna, 4Tobsl yaoBneTBOpUTh TpeBOBaHUAM MO AaBNEHWI0, AomkHa 6biTb 0,9 ki/M2. Ha npaktvke,
ogHako, NpeanoYTMTENbHO denaTb NaTpybku ¢ Maccol crTekna Kak MuHumym 1,2 Kr/M2 | @ KOHEYHasi TONMHA, BKNOYAs
nepekpeiBaloLWmMe Crov NaMmuHaToB W T.4., 4OMKHA BblTb HE MeHblUe, YeM MWHUManbHasa TonwmHa, Tpebyemas no npu-
noxexnuto b.
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P.5.3 BblyncneHwe TonwmHbl
MNpeanonoxum, 4to cogepxaHue crekna, CSM, coctaBnset 30 %. Mo pucyHky b.5 (npunoxenve B), TonwuHa
byanet
2,51,2 = 3,0 mm,

KOTOPYIO MOXeET noTpeboBatbcsl yBeNnu4MTb, Kak onucaHo B P.5.2.
P.5.4 BbluncneHnne komneHcaumm (no K.2.3)
KomneHempyowmii naMmuHaT JOMKeH UMeTb Harpy30ouHYI0 CrocOGHOCTL A;.

A =d U,
B cootBetcTBMM € npumepom nmeem 150-Tn MM naTpyboK B LMMUHOPUYECKON YacTU HanopHOW eMkocTn no P2

d. = 160 MM npnbnuauTeneHo (4ns BCTPOEHHOro naTpybka)
U, = Qp(no P2) = 175 H/mm

A; =160-175 = 28000 H.
OTO OOMKHO MMETb YCTOMUMBOCTE K A, 3MEKTUBHOW HArpy3o4HOM cnocobHOCTH
Ag = (dy— do)Uoy-

d, BbIGMpaeTCsi No KOHCTPYKUMK naTpybka, kak nokasaHo Ha pucyHkax K.1 — K.6 (npunoxexue K).

[na aToro npumepa Npeanonoxum, 4To 3Ha4eHne d, coctaensier 160 MM u Bbibupaem 3HaueHue d,, kak Tpebyer-
cs B K.2.4 (npunoxenune K).

Mpegnonoxum, 4to d, = 2,5d, = 375 MM

_ A _ 28000 _
Uoy, = @ ) = 375160 =130,2 H/MMm.

Mpegnonoxum, YTO KOHCTPYKUMA apMupoBaHa Tonbko CSM, kak gnst kopnyca B P.2
Uowt = Uy(mzny).
Takum obpasom, oblas macca (m,n,) paeHa

130,2
18,36

= 7,09 kr/m2.

MNoaxogawasn koHcTpykuns 6yaeT cogepxatb 12 cnoee CSM maccol Ha eguHuuy nnowaau 0,6 kr/mMZ N noBepPXHO-
CTHbIN CIOW, apMUPOBaHHbINA NEPErnIETEHHON HUTLIO, NMPOMNUTAHHBLIA CMOSON.

MpoBepuTb 06NacTb COeAMHEHUsSI BHAXITECTKY HA NPOYHOCTL NPU CABUIE Ha COOTBETCTBME NepeaaBaemMon Harpys-
KM OT kopnyca npu cogure

NPOYHOCTb COEAUHEHUSI BHAXNECTKY NpU casuUre 5 2
A= - Ky TP 04 - (d? -d?).

Mo Ttabruue 5.1 NPOYHOCTL COeAMHEHUs1 BHAXMECTKY NPU CABUre ans cnoee, apMupoBaHHbiXx CSM, nponnuTaHHOro
cMonamu, OTNYHbLIMKU OT dypaHoBOn, = 7 Himm2:

F = pacuetHb koadbcpuumenT K = 10,89,

7-04
As = 10,89

.04 - (3752 — 160%) = 29575 H.

310 3HaveHme Gonblie, yem Tpebyemoe A; 28000 H.

AnbTepHaTUBHBIN BapUAHT 3aKIIOHAETCS B HAXOXOEHUW BMAHWA KOMNEHcauuu nNsatu depegytowmxcs cnoee CSM
Maccol Ha eauHuLy nrowaam 0,6 ki/mM2 Ha rMaBHbIA CRoW namMuHaTa Kopnyca.

3 3TKX BblMMCIIEHUIA

A = (375 -160)12-0,6-18,36 = 28 421 H
Ag = (375 - 160)-5-0,6-18,36 = 11 842 H
Ace = (375 - 160)-7-0,6-18,36 = 16 579 H
As = 29575 > Ag,.
B nepeuncnenun r) K.2.3, rge koMneHcuUpylowme Cnouw Yepeaylotca co Cnosmm nammvHaTa rmaBHoro Koprnyca, Tpe-
ByeTcsi, 4TO6bI Ag 6bINO HE MeHbLUe YeM A .. IDTO YCNoBWE BLINONHAETCA.
Tpebyembiti CSM maccoi Ha eguimuy nnowaam 1,2 ki/m2 u apMupoBaHHbIl renbkoyT (cm. K.2.3) npumensiiotcst

BHYTPY naTpybka u HanopHON €MKOCTU, CHapYXW NPUMEHAETCS KoMneHcauuoHHbt CSM Maccoit Ha eguHuuy nnowaam
1,5 kr/m2 (S)), KOTOPBIN YKNAALIBAIOT NOBEPX CTEHKM naTpy6ka.
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Q ANA HapyXHOro HaknagblBAeMoro cnos = u,(myn,) = 18,36-1,5 = 27,5 H/mm.
Beitarveatowasn Harpyska no cdopmyne (K.7) (npunoxerue K)

0,2 -150
Q, = 4 = 7,5H/Mm.
Tak kak nepekpbIBaoWui CNov namMmmHaTa paccymTad Ha Harpysky 27,5 H/mm, aaHHoe 3HaqeHve Gyaer yaoBneTBo-
psiTe TpeboBaHusM.
M3-3a TOro, 4To BHYTPEHHUIA HaKnagplBaeMbli CIol NPOTUBOCTOUT BbITAMMBAIOLLEN Harpy3ke, HapYXHbI Haknagpl-
BaeMblVi crioii Heobsi3aTenbHO NoABEpraeTcs BO3AEWCTBUIO MOMHON CAMPaeMON Harpysku,

MakcrmanbHas Harpy3ka, KoTopas MOXeT BO34eViCTBOBaTb HA HapPYXHbIM HaknasiBaemblln cnow, byaet

m-u, = Harpy3o4Has cnocobHOCTb HAPYXXHOTO HAKMaAbIBAEMOro Crost
1,5:18,36 = 27,54 H/mwm,

rme m — obuwas Macca BHELWHEro HaknagblBaemMoro crosi
u, — pacdeTHas Harpyska gna CSM.
MvhumanbHaa gnvHa, Ha KOTOPYK OOMMKEH NPUMEHATBCA HaknagbiBaembld CrioW, 4ToObl BbliAEpXKaTb
MEXCNOEBYIO Harpy3ky cBura, gormkHa 6eiTb L, unn 75 MM, B 3aBMCMMOCTU OT TOro, 4To Gonblue, rae

F-Q,
L =
o NPOYHOCTb COEeAVWHEHUA BHaxXnecTKy npu casure

v rae F npunumaet snavenve K unun Koy,
(NMPOYHOCTb COEAMHEHMSI BHAXIECTKY MpU CABUre umeeT aHadenue 7 H/mm?, no tabmmue 5.1 ons Hactoswero
npumepa)
10,89 - 75

L, =79 = 11,7 MM.

CnepoBateneHo, Tpebyemasi AnvHa HaxnecTa byaeT 75 mm.
P.6 MpamoyronbHaa naHenb Noj Harpy3Kon

MpoekTpyloT NpAMOYronbHyto naHenb wupuHon 1000 mm 1 anuHon 4000 mm, BoiAEPXKMBAIOLLYIO pacnpeaerneH-
HyI0 Harpy3ky BenvumHon 0,00075 H/mm vnn guHamuyeckyto Harpyaky BenuumHon 900 H Ha o6nactb paguycom 150 mm.
Kpast naHenu umerot tmn 1.

BeMmMenuTh TONWMHY CNAOWHOW NaHenu, UCnonb3ys TONbKO KpuTepuii aechopmaumn.

Ans pacnpegeneHHON Harpysku

4\025 41025

¢ = opb _ [ 0,0284 -0,00075 - 1000 779 um
| Eram - 5772 - ’

rae a/b = 4. Mo tabnnue E.1 (npunoxenwne E), oy = 0,0284.

Ona mecTHON Harpysku:

2 0,25 2
o [ oMb _{0,0791-900 - 1000
| Eam = 5772

0,25
J =10,54 mm,

rae a/b = 4. Mo Tabnuue E.2 (npunoxenue E), o, = 0,0791.

Haunbonbwee 3HaveHne TonumHbl ByaeT UCNONBL30BaHO ANA onpeerieHNs KOHCTPYKUMKM «CaHasuyar. MNpeanono-
XKUM, UTO AQPO UMEET TOMWUHY 12 MM.

Mo cdopmyne (E.17) (npunoxenue E)

ty= (£ + %038 = (10,543 + 12%)0.33 = 13,88 mm.
Mo cdopmyne (E.18) (npunoxenne E)

_(t;—c) 1388-12
=T 2 T2

ts = 0,94 mm.

Utobbl yaoBneTBOpuTh TpeboBaHuam nepeuncnenns a) E.7.2 (npunoxenune E), MuHMManbHas TonuwmHa gomkHa
6biTb 3 MM.
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KonnuecTtBo cnoee B paccmaTpuBaemon 06onovke negy NPMBOAUTCA

_ s 3 —
nCSM =t mesy ~ 23045 ~ 29

= 3 cnost CSM maccoii Ha eauHuuy nnowam 0,45 kr/m2,

UTo6bl NpoBEPUTDL, YTO pacyeTHas Harpyska He npeBbilaeT MOMEHT u3rmba, HeobxoauMo NPOBOAUTL pacyeT Ans
KaXKgoro crnyqas.

Ina pacnpegeneHHOW Harpysku

M = B,4pb? = 0,083-0,00075-10002 = 62,25 H-mm/MM.

Ana mecTHOW Harpy3sku
W 2b
M, = an (1’3|n(nr) + Bs

_ 900 2 -1000 _
M, = An (1,3In(7t 150 + 0,067 | = 139,4 H- mm/Mm

M, = BsW, = 0,168-900 = 151,2 H-Mm/mMm.
Mcrnonb3oaTtk cambiii 60MbLLIONA MOMEHT Ans BblumMcneHns Q.

Mo copmyne (E.19) (npunoxenve E)

Q = —MC’th = 7151’22' 18 =121 H/mm.
d 15

Ona tpex cnoes CSM maccoii Ha eamnmuy nnowaam 0,45 kr/M? (MPYHMMAs HOMMHAMNBHBIE 3HAYEHUS)
Q= UespmMesmesm = 18,03-0,45-3 = 24,3 H/mm.

MpoBepWTb HanpshkeHWe CABUIa B sApe AN pacnpeieneHHON Harpya3km

S= pab _ oxumaiowas Harpyska _ 0,00075 -1000 - 4000
2a+2b nepecdepus ~ (2-1000) + (2 - 4000)

= 0,3 H/mm.

Ona mecTHON Harpy3ku

w, MeCTHas Harpyska 900

S= 27r ~ OKpY)XHOCTb MpUMEHsieMoro kpyra 21150

= 0,955 H/mm

Mo dopmyne (E.20) (npunoxenue E):

_S _ 0955 _ 2
T= 4T 15 = 0,0636 H/Mm~.
Wcnonb3oBaTh SApO, UMeloLLee MUHUMAanNbHOE NpeaenbHoe Hanpskenne caeura 0,255 H/mmZ, utobel obecne-

4UTb MUHUMAnNbHBIN ko3dbduumeHT 4 (cm. E.7.3 npunoxenne E).
P.7 Tpe6oBaHUA NO XECTKOCTU ANA BEPTUKANbHbIX 6€3HaNOPHbIX €MKOCTEN, UMEIOLWNX CeKLNN

BepTukanbHaa umnuHgpuyeckas 6esHanopHas eMKOCTb C NNOCKMM AHOM, NOMHOCTBIO CTOAWAs Ha onope u ¢
HEernyGOoKoN KOHUHECKOW KpBILLEN, [JOITKHA BbIAEPXMBATL BakyyM BenuumHoli B 6x 10~ MIMa u BHeluHee BeTpoBOE AaB-
nexHve. besHanopHas eMKOCTb UMeeT BHYTPEHHMWIA anameTp 4 M u BoicoTy 10 m. Hatn Tpebyemoe konmyectBo u onpe-
AennTe MecTononoxeHne pebep XecTkocTH, YTobbl 06ecneyYnTe CTOMKOCTL K Pas3pyLEeHNIo, NCMONb3ysl BbIMUCNEHNA
npunoxexus I.

Mpumem aMHaMMYECKYIO BETPOBYIO Harpy3sky g = 1000 H/mm2,

PacyeTHbIl HU3KMI Bakyym = 600 H/m2.

PacueTHoe BHewHee paBrneHve = [JuHamuueckas BETPOBas Harpyska + pacyeTHblli HM3kui Bakyym = 1000 +
+ 6000 = 1600 H/mZ.

EMKOCTb meeT BOCEMb CEKLMI Pa3nUYHOW BbICOTHI, TOMWMHBLI U KOHCTPYKUMKM namuHata. Ucnonb3ya atn xa-
PaKTepUCTUKM, CHAYana BbIMMCIIMM 3KBUBAINEHTHYIO BBICOTY A, KaK 3aBMCUMOCTb OT TOMLLMHBI BEPXHETO Mosica Al Cemu
noscos, ucnonesysa dopmyny (I.2).

MapameTpbl cekuuii, paccmaTpuBaeMbIX B HacTosiem npumepe, npueegeHsl B Tabnuue P1.
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Tabnwuua P1— MNapameTpbl CEKUM BEPTUKANBHON LMAMHOPWUYECKOW Be3HanopHoON eMKOCTU

MopsnkoBbIi HOMEP BbicoTa cekuuun O6wwmii mogyne, X su, TonwmHa cekumm OKBMBaNeHTHanA

CeKUMU eMKOCTU eMKOCTH, h, MM H/mm emKocTH, f,, Mm BbicoTa, h,, MM
1 (BepxHUiA) 850 51546 7,81 (tmin) 850,0
2 1700 72612 10,11 819,4
3 1700 93678 12,40 467,6
4 1700 114744 14,69 296,0
5 1700 135810 16,99 2011
6 850 156876 19,28 72,0
7 850 164496 20,66 61,9
8 (HWXHWMIA) 650 177942 21,57 41,0

T €.

15
hez = 1700(%)( 7,81 ) — 8194 MM,

-
o
PN
-

15
_ 51546 \( 7.81)"° _
hes = 1700(93678)(12’4) — 467,6 MM

W T. A. Ans ocTanbHbIX NOSCOB €MKOCTU.
He — cymma Bcex 3HaveHuii h,, paBHa 2809 MM.
MakcumanbHylo  paspeLlleHHylo BbiCOTy Mexay pebpamu xectkoctm H, npu TonwmHe tn, BbIMMCNSIOT NO

cdopmyne
_ Xi AM min tr!r’ﬂsn 51546 - 7,8']1’5

P 04FpDYS 04 .40-1600 1078. 40156"°

=1727mm,

HelH, = 2809/1727 = 1,627
T. €. Hg > H, n Tpebyetcsi oaHo pebpo xecTkocTn, Hanpumep,
H=Hg/2=1405 mm

OT Bepxa Ge3HarnopHol eMKOCTH.
N3 naToit konoHkv Tabnuuel P1 BugHoO, 4to ata Touka 1405 MM HaxogWTCA Ha BTOPOM MOSICE €MKOCTW CBEpXY.
UTobbl HANTW 3KBMBANEHTHOE PacCTOsIHME OT Bepxa BTOPOro 3BeHa, hj,, h, AN BEpXHEro 3eeHa coctaenseT 850 mm u

hie = 1405 — 850 = 555 mm.
McTuHHOe paccTosiHue OT Bepxa XKeCcTKoro nosica:

1,5 15
_ XiAMn th V7 _ (72612) 1011)° _
h’—h’e'XLAMmm’ —~ =555 §9e45 ) | 787 ) =11515

NctuHHoe pacctosinne pebpa xecTkocTn go Bepxa 6esHanopHoin emkoctu no cdopmyne (I.7) (npunoxenne M)
Hj = h; + £h = 1151,5 + 850 = 2001,5 mm.

OTHocUTenbHbIE pa3mepbl NPOMEXYTOHHOTO pebpa KecTkocTW Tenepb AOMXHbLI ObITb onpeaenetbl B B.3.2 (npu-
noxexue B), T. e. MUHUManNbBHO TPeGyeMbIli OCEBON MOMEHT MHEPUMN CeYeHus ANAa pebpa XeCTKOCTU J0MKEeH BbIUYWC-
natbca no dopmyne (B.12) (npunoxexne B), B aTom cnydae

He

):1405 MM

Xiammin _ 51546 2
o = S19%5 =6600 Hiuw’,

Eiam =
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MpoBepka OCHOBHOrO pebpa XecTkocTu AorkHa OblTb MpPOBeAgHa Ha BepXHEM Kpae BEepXHEro 3BeHa TakK Xe,
KaK BHelHero pebpa XeCTKOCTW WNM CBOWCTBEHHOW >KECTKOCTW, OnsATk ucnonesys dopmyny (B.12) (npunoxenve B).
Ho B atom cnyyae L 6ygeT paBha H/2 = 702,5 MM U 3HaveHue E; 4y, He nameHutcs. Ecnv 6e3HanopHas eMkoCTb noasep-
raeTcs OCeBOV CKUMalowen Harpyske BcneacTBue usrmba nod BO3AENCTBMEM BETPOBOW Harpysku MnioC COOGCTBEHHbIN
BEC W BO3MOXHa CHEeroBasi Harpyaka, To AanbHelwne nNpoBepku, nenonb3sys dopmyny (B.6) (npunoxernne B), Heobxoau-
Mbl, YTOGbI Y6eaMTbCsl, YTO NaMUHAT Kaxaoro nosica eMKoCTH ¢nocoBeH NPYHUMATE OCEBYIO Harpysky, BO3OeiCTBYHOLLYIO
Ha 3TOM YpOBHe.

P.8 PacuyeT KOHN4YeCKNX BOKOBbIX CTEHOK C TEPMONMNacTUYHON hyTepoOBKOWN Ha TKAaHEBOW OCHOBe

Mpeanonoxmm, 4TO HaMOPHBIE EMKOCTH, onucaHHbie B P.2, apmupoBaHbl Toneko CSM, HO ¢ ¢hyTepoBOYHbIM Tep-
MOMNNacTUYHLIM CMOEM Ha TKaHeBOW OCHOBE, KOMMNEKTYIOTCS KOHUYECKMMU BOKOBBIMM CTEHKaMM.

BHyTpeHHUn guameTtp kopnyca 1750 Mmm.

PacueTHoe gaBneHune 0,2 MMa.

Takum 06pa3om, xenaTernbHO KOHCTPYMpoBaTb KOHYC B MECTE MNepeceveHUs Koprnyca/koHyca TakoW KOHGurypa-
umu, 4YTobbl NapameTpel cooTBeTcTBOBanyM XK.4.1 (npunoxexue XK).

Mpepnonoxum, 4To cogepxaHune crekna cocraenseT 30 % OT macchbl U OTHOCUTENbHAS NNOTHOCTE CMOIbI
coctaensiet 1.1. Mo pucyHky b.5 (npunoxeHve b) onpegensiem NporHo3aMpyemyto TONWMHY NaMenu, koTopast CoOCTaenaeT
2,5 Mm-kr/M2 cTekna.

Mo P.2 onpegensem pacqeTHylo Harpysky U, kotopas coctaenser 18,36 H-m2/mm-kr.

Harpyska B okpyxHOM HanpasneHuv ans kopnyca Q coctaenset 175 H/mm, ans npegnonaraemon KOHCTPYKUMN
namuHarta, apmmposaHHoro CSM maccoit Ha eauHuLy nnowaam 9,8 kr/mM2 v TonwmHoii £, 24 M.

PacueT koHyca n mecTa nepecevenus kopnyca/koHyca TpebyeTcsa npoBoauTb B COOTBETCTBUM ¢ chopmynamm (K.9)
n (K. 11) (npunoxenue XK).

Mo dopmyne (K.9) (npunoxenue X), eaumHuyHas Harpyska B OKPY)XHOM HarpaBneHuu p[onkHa 6biTb He
MEHbLUE, YeMm

05021750

Q= cosd5 = 247,49 H/mm.

MpoeepsitoT no cdopmyne (XK.11) (npunoxenne X), yaoeneTBOpseT NU 3T0 3HAYEHME MUHUMANBHON Tpebyemoi
©VHUYHOW Harpyske B OCEBOM HarpaBIieHUM.
Onsa eguHuyHON Harpy3km 247,49 H/mm Tpebyemas macca CSM:

Mesy = 21‘;7:’)%9 = 1348 krim?.

TonwmHa, COOTBETCTRYIOLWAA 3TON Macce crekna
t,=13,48 - 2,5 = 33,7 mm.

OTHOLEHME TOIWMHBI K BHYTPEHHEMY AuaMeTpy

t, 337

D; ~ 1750

= 0,0193.

Mpy nomolm nHTepnonsauun n3 Tabnuupbl XK.3 (npunoxenne XK)
K, = 3,05.
MNopcTaenssa a10 3HadeHne B popmyny (XK.11) (npunoxenue X), nonyyaem
Qe =0,5-0,2-1750 - 3,05 = 533,75 H/mm.

T.k. aT0 3Ha4eHue Gonblue, yem Q, nonyueHHoe no copmyne (XK.9) (npunoxenne XK), ToO HEOBXOAUMO YBENMUUTL
3Ha4YeHne TOlWMHbI M EAMHUYHOW Harpys3kn B MecTe nepeceveHns Kopnyca/koHyca U MOBTOPUTL BbIUUCIIEHUS.

lNepsas umepayus

MNpeanonoxum, yto K = 2,75 n nepecuntaem no cdopmyne (K.11) (npunoxenune XK)

Qn=0,5-0,2-1750 - 2,75 = 481,25 H/mm.
Ans aToro 3HavYeHus eaUMHUYHOW Harpy3kum macca cTekna gormkHa 6biTb

Mespy = % = 2621 kr/m2.

TonwmHa, COOTBETCTBYIOWAS MAcce CTekna
t,=26,21-2,5=65,53 mm.
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OTHOWeEHWe TONWMKHbI K BHYTPEHHEMY OnameTpy

t. 6553

D; ~ 1750

= 0,0374.

Mpu nomowwm nHTeprnonsaumm n3 Tabnuupbl XK.3 (npunoxenune XK)
K, = 2,5 (npeanonaraemoe 3HaueHue 2,75).

Mpeanonaraemoe 3HadveHne 2,75 6bIN0 CAUWKOM BbICOKMM M MO3TOMY Heobxoauma BTOpas utepauus.
Bmopas umepayus
MNpeanonoxum, uto K, = 2,5 n nepecumtaem no cdopmyne (K.11) (npunoxenue X)

Qx=0,5-0,2-1750 - 2,5 =437,5 Hmm.
Ona 3Toro 3HavyeHus eQUMHUYHOW Harpy3ku macca cTekna AorkHa ObiTb

Mesy = ‘1‘2‘% — 23,83 kr/M2.

TonwmHa, COOTBETCTBYIOLLAS Macce cTekna
t, = 23,83 - 2,5 =159,58 mm.

OTHOWEHWE TOMWMHbLI K BHYTPEHHEMY anameTpy

t, 5958

D; = 1750

= 0,034.

Mpu nomowm mHteprnonsaumm n3 Tabnuupl XK.3 (npunoxenune XK)
Ko = 2,4 (npegnonaraemoe 3HaqeHue 2,5).

MoXHO ellle HEMHOTO YMEHbILUTL 3HaueHne, YTo6bl NoNyunTb ONTUManbHOE 3HaveHne ana K, NoaToMy B cneay-
IOWen nTepaumm UCnornb3yem 3HaveHue 2,45,

Tpemps umepayus

Mpegnonoxum, 4to K, = 2,45 n nepecuntaem no cdopmyne (K.11) (npunoxenune XK)

Qe =0,5-0,2-1750 - 2,45 = 428,75 H/mm.
Tpebyemasn macca cTekna

42875
Mesm = 48,36

TorwmHa, COOTBETCTBYIOWANA 3TOW Macce crekna

f.=23,35- 2,5 = 58,38 mm,

= 2335 ki/m>

te _ 5838

D; ~ 1750

= 0,0334.

Mpy nomowm uHTepnonsauum u3 Tabnmubsl 2K.3 (npunoxenune XK)
Ko = 2,45,
Mpeanonaraemoe u BblUMCIIEHHOE 3HAYeHUs anst K., COBMNagaltT U MOXET OblTb MPUHATO 3HaueHue 2,45.
Q,p = 428,75 Himm.

Tpebyemas macca CSM 23,35 kr/m2 ¢ TonwmHol 58,38 mm. Kopryc 1 KOHYC 10MXHbI UMETb Takylo Maccy 1 TONLLMHY,
Kak MMHUMYM, Ha paccTosiiun L., onpegensemoro no cdopmyne (2K.12) (npunoxexune XK)

| _ (1750 - 5838
c cos45

0,5
) = 380 mm.

3a npepgenamm 3Toro paccTosiHAA W COOTBETCTBYIOWMX NEPEXOA0B TOMWMHA NIaMUHATA A0IKHA BblTh HE MEHbLUE
3Ha4eHMsl, BBIMUCIIEHHOIO AN LMITMHOPUHECKOTO KOpryca 1 KOHYyca COOTBETCTBEHHO.
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Mpunoxenue C
(cnpaBouHoe)

Mpoueaypa BuiGopa anA ko3adduLmeHTa,
COOTBETCTBYIOLEro ANUTeNbLHOMY peXuMy paboThl

C.1 O6wume nonoxeHusn

KoadbdmumeHT, COOTBETCTBYIOWMIA ANUTENBHOMY PeXUMY paboTbl, MMeeT OTHOLEHWe K NoTepe NPOYHOCTU HeHar-
PYXEHHOro namMuHaTa, apMUPOBAHHOTO CTEKNOBOMOKHOM, Ha KOTOPbLIA BO3AENCTBYIOT paboune yCnoeus Ha NPOTSKEHWUM
pacyeTHoro paboqero umkna HanopHon emkocTu. B cnydvasx, korga 3TM AaHHble AOCTYNHbI, MOXET OblTb NPUMEHEH
metof A (cm. C.2). Mpwn OTCYyTCTBUM TakmxX gaHHbIX HEO6X0ANMO CChINATbCA HA AaHHbIE NPOU3BOAUTENEN CMONbl O XUMU-
YecKoW CTOWKOCTU BbIGpaHHOW CMOfbI, Kak nokasaHo B npumepe b (cm. C.3).

C.2Metopn A

Ecnm noteps npovHoctn coctaenset 4o 20 % BKMIOHYUTENbHO OT MakCUMAallbHOro npeaena NpPoYHOCTU NpU pacTs-
XeHuw, Torga uenonb3oBare ky = 1,2.

Ecnu notepsa npouHoctn coctaensaeT ot 20 % ao 50 % BKMIOUMTENbLHO, TOrAA HEOBXOAUMO paccynTaTb UHTEpNo-
NAUMOHHOE 3HadeHwe mexay k> = 1,2 (ana 20 % noTtepu npoyHocTn) u ky = 2,0 (ana 50 % notepyu NPOYHOCTH).

Ecnu noteps npoqHoctn 6onee 50 %, Torga matepuan HenpuroaeH.

C.3 Mpumepsbl

Mpumep A. BeibpaTtb ky anst 100 %-Horo ueTbipexxnopuctoro yrnepoga npu 20 °C.
T. k. aT0 Hanbonee TsXKenblN peXxum paboTbl N3 BO3MOXHBIX, TO ky = 2,0.
Mpumep b. BuibpaTb ky Ansi BogHoro pacteopa 6ucynbcuta kanbumus npu 60 °C.
Insa pacteopa npu 80 °C, k, = 2,0.
Ons pacteopa npu 20 °C, k, = 1,2.
(60-20)
[ns pacteopa npu 60 °C, k, =1,2+ 0,8 - 80-20) ~ 1,73.
Mpumep B. Buibpatb k, anst 10 %-Hol cepHon kmucnoTsl npu 80 °C.
Ana 10 %-How kmenoTel npu 100 °C, k, = 2,0.
Ana 10 %-+How kmcnotel npu 20 °C, ky, = 1,2.

[ins 10 Y%-Ho¥i KicroTel npm 80 °C, kp = 1,2+ 0,8 - 90 = 1,8,

Mpumep I. Beibpatb k, ansa 70 % cepHon kucnotbl npu 60 °C.

Ana 70 %-nHow kmcnotel npu 70 °C, ky = 2,0.

Heobxogumo npuHAaTe pelenue: 70 %-Has kucnota npu 20 °C 6yaeT accoummpoBatbes ¢ ky, = 1,2 unn omkHO
6bITb BbIGpaHo Gonee BbicOKkoe 3HaueHwme. [pu OTCYTCTBUM JaHHLIX NPOM3BOAUTENS, NPeanonoXmm, Yto Gonee BbiCOKoe
3Ha4eHne AOMKHO BbiTb 3a4aHo, ONATb UCMOMb3YeM MHTEPMOMSALMIO.

Ansa 70 % xucnotel npu 20 °C:

(100 -70)

k2 = 1,2 + 0,8 . (100_20)

k2 = 1,5

CnepoBarteneHo, gns 70 %-How kucnotel npu 60 °C nHtepnonsuust mexay 1,5 u 2,0 coctaeuT:
(60-20)

k;=1,2+0,5- (70-20)

ky =1,9.

OTa npouedypa npounnocTpupoBaHa Ha pucyHke C.2. MMpegnodtuTensHen oLeHMBaTb 3Ha4YeHue K, rpacmyecku,
YeM MPSMbIMU BbIYUCITEHUSIMMU.

Mpumep [O. Buibpate ks anst 50 %-Holi cepHOn kucnoTbl npu 50 °C.

Heob6xoamMmMo NpuHATL pelueHune: 4oNycTUMO N NPUMEHSATb UHTEPNONALMIO ANSA BbIMUCNEHUS 3HaAYeHWU ansa
50 %-Hol kMcnoTbl, ecnu n3sBecTHbl 3Hauenust ans 10 %-Hol n 70 %-How kncnoTel. B aTom npyvMepe gonyckaeTtcs Tak
noctynute. OgHako cnepyeT OTMETUTb, YTO 3TO He BCerda BO3MOXHO, Hanpumep, ecriv U3MEHUTCSl MEXaHW3M XUMUYec-
KOrO BO3AENCTBMS C KUCIOTHOIO MMaponu3a Ha KUCIOTHOE OKWUCIEHUE.

WuTepnonsaums nsobpaxeHa Ha pucyHke C.3 u 3Hauenue ky, = 1,7.
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PucyHok C.1 — MMpubnunsutenbHble 3HaveHns Kc2 (o119 nepsoit nombiTkn B chopmyne (XK.11) npunoxenue XK).
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K2=2,0 K2=2,0

3HayeHve /¢

Temneparypa, °C

1— 70 % cepHasa kucnoTa; 2 — 10 % cepHas kucnora

PucyHok C.2 — Onpegenenune k2 no rpaduky: npumep I

3HayeHue /A

Temneparypa, °C
1— 70 % cepHas kucnota; 2 — 50 % cepHasa kucnota; 3 — 10 % cepHasa kucnoTa

PucyHok C.3 — Onpegenenune k2 no rpaduky: npumep [
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Mpunoxenue T
(cnpaBouHoe)

PacueT KpenneHusi eMKoOCTeM

n pnmedyaHne — Hacrosawee npunoXxeHne pacnpocTpaHAeTCA TOMNbKO HA BEpPTUKanbHbIE LiMNUHApUYeckue
€MKOCTH, OCHOBaHUA KOTOPbLIX MOIFYT OTOPBATbLCSA OT Ornop.

T.1 PacyeT nogbemMHbIX KpernneHuid JOMKeH YYUTbIBaTbh Crieaytowme yCrioBust:

a) rnapocTaTuyeckoe AaBneHve u/unu BHyTpeHHee JaBneHue;

6) BeTpOBOE OnpokMAbIBaloWEe AABMNEHNE;

B) cericMmyeckylo cuny, 6e3 y4eta nonoxeHWn, NPUBEAEHHBIX B NepeqncrieHun 6) HaCTOSWEro NPUIoXeHUs, npu
Heob6xoaMMOoCTH;

r) BeC UMNUHAPWUYECKOTO KOPNyCca, KPbILKW U CBA3AHHON CTPYKTYPbI;

[) BEC Kopnyca v TennoBoW M30NsALMM KPbILLW;

€) ucnbelTatenbHoe JaBneHue.

T.2 Kpennernne [OMKHO PaccuUUTbIBATbCA C YYETOM €ro CTOWKOCTW K MakKCUManbHOMY OMpOKUAbIBaloWemy
MOMEHTY, BbI3BAHHOMY BETPOBbLIMM HArpy3kamu u gpyrumm criydasmu. KonuuectBo M pasmep kpensiwmx 6ontos
JOMXKHbl ObITb BbIYMCMEHBbI C YYETOM OOLWEro MOMEHTa COMPOTMBIEHNS!, KOTOPbIM paBeH MakcMmarnbHOMY OnpoKuAbIBa-
IOWemMy MOMEHTY.

MpumeyaHune — PekoMeHyeTCA KONMHYECTBO TOMEK KPEMNMEHWsI YBENMHNTE B YETbIPE pasa, YTobbl OHKU Bbinu
paBHOMEPHO pacnpeferneHsl BAONb AMAMETPA U PAcCTOSHME MEXAY HUMM He JOMKHO mpeebiwate 1500 Mm.

Ecnn TpeboBaHne K MOMEHTY COMPOTUBIIEHUSI HE yYMTbIBAeT BeC eMKOCTU U ecnv npeanonaraetca paboTa B
OCHOBaHWM TOMNBKO Tex BONTOB, KOTOPble HAXOAATCS C HABETPEHHOW CTOPOHbI LMNMHAPA, TOrga Harpysky Ha Kpenswmn
6onT F, H, BblMMCnsT no hopmyne

2
_|4M _ prDf | 1
F= Dpc W + p Nb , (T.1)

rme M — obwui onpokmasiBalowmii MomeHT, H/imm;
D; — BHyTpeHHWI OnameTp HamnopHOW eMKOCTH, MM;
Dy — BrameTp OKPYXHOCTU LEHTPOB OTBEPCTUIA, MM;
W — MUHMManbHbIM BEC KOpMyca HamnopHow emkocTu, H;
Np — konm4ecTBoO Kpenswmx 6onTos;
p — B 3aBUCMMOCTU OT TOrO, UMEET M HanopHas unyu 6e3HanopHasi EMKOCTb NNOCKOe AHO, NOMHOCTLIO CTOSILES Ha
onope: p = BHYTPEHHee AaBneHne B BepXHel yacTu umnuHapa kopnyca (B Himm?2) (cm. Taoke 8.19.2);
Ana Apyrmx TUMOB HanopHeIX emkocTen: p = 0.

Mpumeyvanne —Ecrm N, < 8, TO ncnonb3oBatk B BelENprBEAEHHON dopmyne 3HaveHne W, pasHoe 0.

T.4 PacuetHas Temnepatypa 3KChnyatauuu Ana KpennexHus JOmKHa COOTBETCTBOBATHL pacyeTHOW Temneparype
akcnnyaTauumn 6esHanopHol eMKkocTu. Mepegava Tenna oT ropsymx Yactelt AomkHa OblTe Takol, YToBbl HEe NOABNANUCH
HegonycTUMble YCIOBMS, KOTOpPble MOrnM Gbl NPUBECTU K PaspyLLEHWIO KPEMNEHUs UMW rpaHuLbl Mexay KpenneHuem un
Koprnycom 6e3HanopHON eMKOCTM.
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MpunoxexHue Y
(cnpaBo4Hoe)

HanpsixeHus, Bbi3aBaHHble MeCTHLIMU Harpy3skamu. PekomeHayeMble
MeToAbl pacyeTa

Y.1 O6wue nonoxxeHus

MeTon forpkeH UCNonb3oBaTLCH ANA TOHEK, Fae BO3HUKAKT narnbatowme momeHTsl My u M,, u MemGpaHHbIe CUrbl
Ny n Ny, utoBbl OueHnTL pedopmaumio nammHata. Kputepuem npuHATMA ANA CUCTEMBbl HArPy3kn NNacTMace, apMmpo-
BaHHbIX CTEKNOBOIIOKHOM, SIBMSIETCA €e CNOCOBHOCTb co3gaBaTb MakcuManbHyto aecdopmaumio.

Hacrtosiwee npunoxeHne umeeT OTHOWEHME K METOAAM pacyeTa HaNPSHKEHUN, BO3HUKAOWMX U3-32 MECTHbIX
COEAVHEHUI K HANOPHBLIM EMKOCTSIM B HEKOTOPbLIX OBWMX cny4anx.

Y.2 MecTHbIe Harpy3Ku Ha KOpnyca eMKOCTel BbICOKOro AaBneHns

Y.2.1 O6wue nonoxeHus

PaccmatpuBaeTcs BO3QeNCTBME HA KOPNYC €MKOCTEN BbICOKOIO AABNEHUS NOKaNbHBIX CUIT U MOMEHTOB, KOTOpble
BO3HUKAIOT B MeCTax NpucoeauHeHUs! onop unu oT BOKOBbIX AaBNEHUI NpUCcOeanHEHHbIX TpyGonpoBogos. OrpaHuyeHus
no reoMeTpumn HanopHbiX eMkocTen/npucoeanHernii, 6e3 KOTOpbIX NPUBEAEHHbIE METOAbl pacyeTa MOryT ObiTb HeHa-
AEXHBIMU, TaKKe NPUBEAEHbI.

HanpskeHus1, Bbi3BaHHbIE MECTHBIMW Harpy3kamu U MOMEHTaMW, BO3AEWCTBYIOWME HA UMNMHAPUYECKUe Kopryca
Yepes npucoeguHeHus], BkNioyasi natpybku, paccmartpusatotca B Y.2.2 n ¥.2.3.

Metoab!, NpuBeaeHHbIe B Y.2.2, NPUMEHSAIOT ANA onpeaeneHns HanpshkeHWn Ha Kpal HarpyxeHHbIx obnacten
(¥.2.2.2), HanpspkeHUW, BO3HMKAIOWMX HA PacCTOAHUM OT Kpasi HarpyxeHHon obnactu (¥.2.2.3) n OTKNOHEHNS KOpNycoB
OT UWMMMHAPUHYHOCTU U3-32 BO3AEWCTBUS pagvanbHon Harpysku (Y.2.2.4).

B V.2.3 npuBegeHn pacyet kpyroBbix MomeHToB (Y.2.3.2) n npogonbHblXx MOMeHTOB (VY.2.3.3), BO3AENCTBYIOWMX HA
LMNMHOPUYECKMIA KOPMYC W UCMIONBb3YEeMbIX AMNs onpeaeneHnst MakcuMarbHbIX HANPSHKEHUH, BO3HWUKAIOWMX HA BHELUHEN
rpaHuue obnactu gencreytowen Harpy3skm (¥.2.3.4), u yImoBoro CMeLeHnsl, BO3HUKAIOLWETO U3-3a BO3AENCTBUSI 3TUX MO-
meHTOB (Y.2.3.5).

HanpsikeHusi, BoI3BaHHbIE MECTHBIMM HAarpy3kamu, U MOMEHTbI, BO3ZIeNCTByIOWME HA chepudeckne kopnyca de-
pe3 npucoeanHeHus1, BKMoYas naTpyoku, paccmoTpeHsl B Y.2.4 n Y.2.5.

MeToa, npuBegeHHbIN B Y.2.4, npeaHasHaveH Ans pacyeta HanpshkeHWA U OTKIOHEHWA, BbI3BaHHbIX pagnanbHbl-
MU Harpyskamu (Y.2.4.3), Hanpsi>KeHUH, OTKMOHEHWI U YINOB HAKIOHA, BbI3BAHHBIX MOMEHTOM BHelWHuX cun (Y.2.4.4),
npvknagbiBaemelx k cchepudeckomy koprycy. B Y.2.5 onucaH meton pacyera HanpsikeHWH, YBENUUUBAIOWNXCA B MECTax
coeavHeHus1 naTpybka ¢ KOprycoMm M3-3a BO3AeNCTBUS OABMEHWs, BHELLHEW Harpy3kM U MOMEHTOB BHELWHWX CWN, BO3-
OEeNCTBYIOWUX Ha cheprUecKnii Kopnyc.

Y.2.2 PapuanbHble HAarpy3ku B LUNMUHAPUYECKMX Kopnycax

Y.2.2.1 Obwume nonoxeHus

MeToabl, NpYBeaeHHbIE B AaHHOM pa3gere, He MPMMEHUMbI B Cryyae, ecriv 4NMHa LMNMMHAPUYECKOW YacTu KOpry-
Ca MeHbLUe, YeM ero paguyc. OTo OTHOCUTCA K OTKPbITbIM WMIN 3aKPbLITEIM LUMNUMHAPAM, A€ XEeCTKOCTb 3aMeTHO M3MeHs -
eTCsl B 3aBUCMMOCTM OT paccmaTpuBaemMoro cnydas. [Ans cMeLweHHbIX OTHOCUTENBHO LeHTpa NpucoeanHeHun, paccTos-
HMe OT KOHLA LMnuHapa A0 kpasi NpucoeaMHeHnsl QOMKHO ObiTb HE MeHbLue, YeM NOMOBMHA CPeaHEro 3HavYeHust paau-
yca UunnmHOpVYeckon unu cepuydeckon 4actu Kopnyca.

Ans koprycos ¢ TOHKUM namuHatom oTHoweHne C,/r He AOMKHO MPpeBbiwaTb NPUBEAEHHOTO Ha pUCYHKe V.1,
3aBUCALLEro OT 3HadeHus r/t anst HanopHeIX eMKOCTeN. [pMMEHNMOCTb MeTOAOB K KOpMnycam ¢ TONCTBIM NaMWHATOM
TaKKe OrpaHMYeHa B HEKOTOPLIX Cry4asix AWana3oHOM 3HAYEHUA OTHOLLEHWSA pagvyca LMNMHOPWUYECKON unn cdepuyec-
KOW 4acTu koprnyca K TOrMLMHE CTEHKM Kopnyca.

Ansa snavenwn C,/r > 0,25 gaHHbIe OOMXKHBI NCMOMb30BATLCH C OCTOPOXHOCTHIO.

OTW orpaHMYeHUsi NPUMEHSIIOTCS TONMbKO B OTHOLIEHWM K METOAY aHanvaa, NPUBEAEHHOro B 3TOM MPUMOXKEHWMN.
OHW He pacnpoCTpaHSATCA Ha NpakTUYeckue cry4aw, KOrga aKCnepyvMeHTarnbHbie Uy gpyrve AaHHble MOryT nogTeep-
OVTb NMPaBWITbHOCTb pacyeTa, KOTOPbLIN He COOTBETCTBYET HACTOSALMM OrpaHUYEHNsAM.
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LWnpuHa HarpyxeHus

Gp — MoMoBMHA A/IMHBI NMPSAMOYro/bHOV 06/1acTh, noABepratoLleiica Harpyske, B HanpasfeHUM BAOSb
OKPY)XHOCTW; T — CpPeAHee 3HaueHue paguyca LuavHApa Wi cdepbl; t— TOMWMHA CTEHKU Kopryca

PucyHok ¥.1 — OrpaHuyeHns no reoMeTpuy HanopHOW emKocTu/npucoeanmHeHus
(cm. ¥.2.2 nY.2.3)

Y.2.2.2 Hanps)xeHunsa Ha Kpato obnacTu, nogBepraloweiics Harpy>XeHuto

Y.2.2.21 MakcumanbHble HanpsHkKeHWss HaxogAaTcsA Ha kpak o6nactu, nogaseprawleiica HarpyXeHuo. PUCyHOK Y.2
nokasbiBaeT BO34eNCTBME Ha HANOPHYK €MKOCTb pajuanbHON Harpysku, pacnpegeneHHon no UeHTpasbHON NpsAMO-
yronbHo nnowaan 2C/2Q>.

Cx — MonoBuHa AMHbI NPAMOYTrO/bHOW 06/1acTK, NoABeprarLeiics Harpyske, B NPOAO/ILHOM Hanpasse-
HUM; L — AvHa UMAMHAPUYECKOR yacTy kopnyca; W — BHELUHSS Harpyska, pacnpegeneHHas no obnac-
T, noagepratwllelica Harpyske; — LWIMHAPUYECKUEe KOOpPAWHATLI TOUKM B CTEHKE HamopHOM eMKOCTU

PucyHok ¥.2 — HanopHasi eMKOCTb C LEHTpasibHO paAuanbHON HarpysKoii
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CTEeHKY LMAMHAPUYECKOrO Kopryca HamopHOi eMKOCTM AO0nycKaeTcs NpPoCTO MOCTaBMTb HA OMOPbl MO KOHLAM
€eMKOCTM, KOTOpble MoApasymMeBaloT, 4YTO pajuasibHoe OTK/IOHeHWe, Wu3rnbatlolye MOMEHTbI U MeMBpaHHble CUbl
B CTEHKe Kopnyca npeanofaraloTcs paBHbIMU Hy/o. T. K. HanpsbkeHus U OTKIOHEHUS M3-3a Harpysku HOCST MECTHBbIi
XapakTep M pesko McyesaloT Npu yAaneHun OT HarpyXeHHoi 061acTu, 3T0 3KBMBA/IEHTHO NPE/ANONOXKEHUI0, YTO Harpy-
XEeHHas 06/1acTb yAaneHa OT KOHLOB Kopryca.

Y.2.2.2.2 Harpysku, npuknagbiBaeMble He B LeHTpe. ECAM Harpy3ouHasi 06/1acTb HAXOAUTCS HA PacCTOSIHUM, pas-
HOM PacCTOSIHWIO OT LEeHTpa NPUKNaabiBaeMOi Harpy3km A0 cepeuHbl HanopHOW eMKOCTU, TO OTK/OHEHUsi, u3rméaio-
i€ MOMEHTbI U MEMOGpPaHHbIE CUMbI MOTYT 6biTb MPUHATLI PaBHbLIMM  NapaMeTpaM B HamnopHoii EeMKOCTU 3KBUBA-
NEHTHOW ANIMHbI, HArpyXeHHOoW nocepeguHe.

OKBUBANIEHTHYIO A/iMHy L&, MM, BbluncnsoT no dopmyne

le=L-*f, .1

roe d — paccTosiHMe OT UeHTpa npukiaiblBaeMoil Harpysku [0 cepefyvHbl HanopHOW eMKOCTU, MM.
Ha pucyHke ¥Y.3 n3obpaxeHa uunuHapuyeckas 060504ka, Harpy3kum K KOTOpOW MpuKNagbiBaloT He B LEHTpe, a Ha
pucyHke Y.4 npuBegeH rpaduk Lell oTHocuTenbHo d/L, KOTOPbIA MCMOL3YHT AN HaxoxaeHusa Le.

PucyHok ¥.3 — [MepudpepuiiHas paguanbHas Harpyska, BO3AeiCTBYlOLLAs HA HAMOPHYH eMKOCTb

LIL

diL
PucyHok ¥.4 — padmk gnsi HaxoXAeHWs1 3KBUBA/IEHTHOW ANWHbI Le

Y.2.2.2.3 OnpegeneHne HanpskeHui
PesynbTupytollee npofonbHoe HanpsbkeHve fx, H/MM2, B kopnyce BbIUMCAAT No dopmyne

~-2

roe NX — npoaosnbHas MeMmGpaHHasi cufia Ha eAuHULY ANUHbI OKPYXHOCTU, H/MM;
MO — MOMEHT M3rn6a B OKPYXXHOM HamnpaB/ieHUM Ha eAuHULY ANWHBI, H-MM/MM.
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MpoaonbHas MeM6paHHasi cuna Ha efuHULY ANIMHbI OKPYXXHOCTM U OKpYXHas Mem6paHHas cuna Ha efuHuLly
ONVHBI NONOXUTENbHLI AN Npefena NPoYHOCTV NpY MeMBpPaHHbIX HanpsXKeHUsX.

MpPOAO/bHLIA MOMEHT U3rMéa Ha eauHULy A/MHbI OKPYXXHOCTU U OKPYXXHOW MOMEHT M3ruba Ha efuHuLy ASIUHbI
NOMOXMUTENbHbI, KOrAa OHU SIBMSIOTCS MPUUYMHOM CXaTWs Ha BHELUHeW MOBEepXHOCTU Kopnyca.

WX KonMyecTBeHHble NnapamMeTpbl 3aBUCAT OT OTHOLIEHUS:

npoAonbHas AnvHa Harpy3ouHoit o6nactn _ 2Cx
HacTosAWas UM aKBMBANEHTHaa anvHa ~ L

[ANVHA B HanpaB/ieHUN BAOMb OKPYXXHOCTU Harpy3ouHoit o6nactm _ 2CO
[ANVHA B NPOAONLHOM HanpasfieHun —~2CX'

Ons pagmanbHbix NaTtpy6KOB WM KPYroBbix 06/1acTeil MOMOBUHY ANMHBI NPSMOYTO/bHOM 061acTv, NoasepratoLeii-
Csl Harpyske, B NPOAO/LHOM HanpasfieHun CX, MM, BbIUMCASIOT No hopmyne

Cx=0,85T0, (¥Y3)

roe 10— cpegHee 3HaueHue paguyca natpybka, MM.
Ons paguanbHbix NaTtpy6KoB WM KPYroBbIX 06/1acTeil MOMOBUHY ANMHLI NPSIMOYTO/IbHON 06/1acTh, nojsepratoLei-
CSl Harpyske, B Hanpas/fieHUN BAOMb OKPYXXHOCTU Cdy, MM, BbIUMCAISIOT MO hopMyne

Cg= 0,85T70. .4

[na HaknoHHoro naTpy6ka wunm anauntuyeckoit obnactn Cx n Cd f0/MKHbI NpUHUMAaThL 3HadeHne 0,42 (nepeceue-

HMe 60/NbLIOA M Manoin ocu kopnyca wam obnactu). bespasmepHbie (PyHKUUM KaxX[oi MOryT ObiTb BblpaXeHbl vepes
6e3pa3MepHy0  COBOKYMHOCTb . Yucnosoii koathbcpuymeHT 64 ABnsSeTcs MacwTabHbIM Ko3adhmymeHToM,

HE MMEIOWMM TeOopPeTUYECKOro 3HaueHusl. 3HaUYeHWe BblPaXKEHUs MOXET ObiTb HaAeHO Mo PUCYHKY Y.5, Npu W3BECTHbIX
r,f n Cx. MOMEHTbI U MeM6paHHble CU/bl HaxXoAsTCsA yepe3 UHTepPnosAauMio No rpadukam, NPUBEAEHHbIM Ha PUCYHKaX
Y.6— VY.9.

r.r/uyy 3HaueHus rlt
Mt\ r) 500 400 300 200 100
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Kaxablii 13 yeTbipex rpadmkoB npuBefeH AN 3HayeHus oTHoweHus 2CAL M umeeT KpuBble ANS YeTblpex 3Hade-
HUIA oTHoweHmna CdiCx.

MOMeHT u3rnba B HanpasfeHUN BAOMb OKPYXXHOCTUM MO HaxogmMTcs no PUCYHKY Y.6.

MpoAonbHbIi MOMEHT M3rmb6a Mx Haxo4MTCs MO PUCYHKY Y.7.

Mem6paHHaa cuna B HanpaBfeHUn BAOMb OKPYXHOCTU NO HaxoAuTca no pUCYHKY Y.8. MNpofonbHas membpaHHas
cuna JIX HaxoamTcsa No PUCYHKY Y.9.

64 64f(")2

MpumeyaHune 64 HalifeHo no pucyHky Y.5

PUCYHOK ¥Y.6 — LlunuMHapuyeckme Kopryca, Ha KOTopble BO3AeiCTBYeT pafuasibHas Harpyska:
MOMEHT n3rba B HanpasfeHUW BAOMb OKPYXKHOCTU HA MWUANUMETP LWUPWHLI (CM. Y.2.2)
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MpnmevyaHne — HangeHo no puUcyHKy ¥.5

PucyHok ¥.7 — UwunuHgpuyeckne kopnyca, Ha KoTopble BO3fAeiCTBYeT pajuanbHas Harpyska:
NPOAONbHbLIA MOMEHT M3rmba Ha MUAAUMETP WUPUHbLI (CM. ¥Y.2.2)
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MpumeyaHue HaligeHo Mo pUCYHKY Y.5

PucyHoK ¥Y.8 — LiunuHgprnyeckue koprnyca, Ha KOTOpble BO3Z4eWCTBYeT pajuanbHas Harpyska:
MeM6paHHas cuna B HanpasBfieHUU BAOSb OKPYXHOCTW Ha MWUAMUMETP WUPKUHBL (CM. Y.2.2)
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Njflw

04 1 10 100 1000 04 1 10 100 1000

04 1 10 100 1000

MpumeyaHne — 647~ " j HalifeHO MO PUCYHKY Y.5

PUCYHOK ¥Y.9 — LlnnnHapuueckme Koprnyca, Ha KOTopble BO3AeicTByeT paavanbHas Harpyska:
npoAonbHas MeM6paHHas cuia Ha MUWIIMMETP LWUPWHBLIE (CM. Y.2.2)

3HauyeHne MOMEeHTa NPUHUMAETCS MOMOXUTENbHbIM, €C/IM MOMEHT Bbi3blBaeT CXaTue, KOTOpoe BO3AelCTBYeT C
BHELLUHell CTOPOHbI HamnopHON eMKOCTW.

3HauyeHne MeMO6paHHON CuMbl NPYHUMAETCA NOJIOXMTENbHBIM, €C/IM MeMbpaHHasi cuia Bbi3blBaeT pacTshKeHue
CTEHKM HarnopHoli eMKOCTU.

Y.2.2.2.4 Bo3peiicTBME BHYTPEHHErO U BHELLUHEro AaBfieHusi. Ecn HanpsbkeHusi, Bbi3BaHHbIe AaBfIEHUEM, CKnafbl-
BAKTCA C YXe pacCUUTaHHbIMWU HaMpPsXXeHUSMU, BbI3BAHHbIMU JIOKA/IbHBIMW paAnanbHbIMKU Harpyskamu, nojy4vaem
CTabubHbIN pe3ynbTaT ANA HanpsHKeHWNA.

MeToa, He MOXeT MPUMEHSITbLCA A1 HAaNOPHbIX EMKOCTEN, Ha KOTopble BO3feiCTBYEeT BHELUHee AaB/ieHue, NoToMy
YTO OTK/IOHEHWe, BbI3BaHHOE pajuasibHOM Harpyskoi, Bcerja yBenuMuvBaeT 0Ba/IbHOCTb OKPYXHOCTW kKopnyca. o Tem xe
npuynMHam, 3TOT METOZ He credyeT NPUMEeHATb ANS LWIMHAPUYECKOro Kopnyca, NnoABeprawLLerocsi kak NpoAosibHOW, Tak
1 pagvancHoli Harpyske. B 3Tux cnyyasx OTK/IOHEHME, Bbl3BaHHOE pajuasibHOlM Harpyskoid, JO/HKHO 6blTb HalAeHO Mo
Y.2.24, v achhekT No3ToMy OLEeHMBAETCA BO B3aMMOCBSI3U ¢ TpeboBaHUAMU K hopme, NpmBeAeHHbIMU B Tabnuue 4.3 ans
Taknx eMKOCTeMN.

Y.2.2.3 HanpsixeHusi, BO3HMKaOL e Ha yaaneHnn oT Kpas HarpyxeHHol obnactu

Y.2.2.31 O6uwue nonoxeHus. HecMoTps Ha TO, YTO MaKkCUMasibHble HanpPsHKEHUs BO3HMKAKT Ha Kpalo HarpyxeH-
HOli 06nacTu, HeoGXOAMMO HalTW HanpsHKeHWs, BO3HMKaKwLMe B APYrMx MecTax, korga TpebyeTcsi BbISICHUTb BAWsSHUE
OfHOW Harpysku Ha Apyryto.
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3TO NponCXoanT:

a) Korga npoAo/ibHble MOMEHTbl WX MOMEHTbI B HanpaBfieHWU BAOMb OKPYXHOCTU HaxogsATt no Y.2.3;

6) korga BO3AENCTBYHOLIME HArpy3ku HaxoasTcs 6/M3KO APYr K Apyry, Hanpumep, Korfa KpOHLITEeWH npukpenseH
psiAoM c naTpybKoM.

B obuieM cnyyae BAWSIHWUEM OJHOM Harpy3ku Ha ApPYryl MOXHO MpeHebpeub, Korga paccTosiHue Mexay LeHTpamu
HarpyXeHHbIx obnacteii 6osblie, Yem [ONSi Harpy3oK, pasfesieHHbIX B HanpaBfieHUW BAOMb OKPYXHOCTU, uim K2CX
[ONA Harpy3ok, pasfefieHHbIX B NPOAO0/IbHOM HanpasfieHuu, rae K\ n K2 Haxogatca no tabnuue Y.1, a Q, u C, npuHmuma-
I0TCA MO camoi 60/bLION Harpyske.

Tab6nuua Y1 — 3HauyeHns Knu K2

2Cn

6W cC*)2 K1 K2
nr) L
0,01 8,0 8
0.4 0,05 6,0 8
0,20 3,0 4
0,40 15 2
0,01 3,0 8
0,05 2,5 8
10
0,20 15 3
0,40 15 2
0,01 5,00
0,05 4,00
200 MpeHebpexnmo mManoe
0,20 2,50
0,40 1,75
3200 Bce 3HauveHus MpeHebpexnmo manoe 2,5
\2
MpumeyaHne — 3HayeHne 6espasmepHOro koapdpuumeHta 64-1 MOXeT 6bITb HaiJeHo no
PUCYHKY ¥Y.5.

Y.2.2.3.2 ViIameHeHne HanpshKeHWs No OKPYXHOCTW. He cyllecTByeT TOYHbIX aHa/IMTUYECKMX cnocoboB 06paboTku
N3MEHEHUSA HanpshKeHUs BOKPYT OKPY>XHOCTW Ha yAaneHuu OT Kpas HarpyxeHHoil obnactu. Cnepyrowmii cnocob obpa-
60TKM SABNSIETCA JOCTATOYHO TOUHbIM AN OnpejeneHHbIX uene.

PaccMOTpUM pagunanbHy SIMHERHY0 Harpysky AnvHON 2CX npuknagbiBaeMylo B cepefnHe TOHKOro UWanMHApa,
Kak nokasaHo Ha pucyHke Y.10 (a). MakcumanbHble HanpshkKeHws, BO3HWKWWE Moj BO3AeWCTBMEM 3TOW Harpysku, B
TOYKax, PacnosIOXEHHbIX Ha OKPYXHOCTW, Ha yAaseHun OT Hee, MPOXOoAALMnX Yepes ee cepeuHy, Kak A Ha pucyHke Y.10.
Pagnyc, npoxogAawmin yepes A, obpasyeT yron o, ¢ JIMHNER Harpysku.

129



FOCT P 55072—2012

MpumeyaHne — ITW rpaduku NPUMEHSIOTCS B /II060M COBMECTUMOI cUCTeMe eAnHWL,.

PucyHok ¥.10 — OKpyXHOIA M3rnbalomnini MOMEHT, Bbl3BaHHbIA M3MEHEHWEM paananbHOW NIMHERHON Harpyskm
Nno OKPYXHOCTK (CM. ¥Y.2.2.3.2)

MoMeHTbl 1 MembpaHHble cunbl B A, MO, Mx, NO, Nx HaxogsaTcs no rpacduvkam, nNpuBEAEHHbIM Ha PUCYHKax

Y.10 — ¥Y.13, Ha KoTopbIX thyHKumn MdiA/, MXIW, Ny/L/, NxtIW nokasaHbl B 3aBUCMMOCTU OT 6e3pa3mepHOli rpynmbl %)/—

Ha kaxJoM pucyHke ANsi CpaBHEHWsI MPUBOAMUTCSA CXema, Ha KOTOPOi M3obpakeHa Harpyska v ee opma, Kak Ha
pucyHke Y.10 (a).

NnHeliHble HarpyskM Ha NpakTMKe He UCMOJMb3YHTCS, a UCMOMb3YHTCS Harpysku, pacnpefefieHHble no OKpPYXHOC-
™, 2Q, obpabaTbiBaloTCA cnegyoowmm obpasom:

a) HaxoaaT 3HauveHue dyHkummn L/W/, MAW, NAMIW nam NxtIW Ha kpai Harpysku Ans M3BECTHbIX 3HaYeHWi
y/Cxun 2CxL no rpadukam, npmMBegeHHbIM Ha PUCYHKax Y.6 — Y.9.

6) MCMONb3YT COOTBETCTBYOWMIA rpadiuk Ha pucyHkax ¥.10 — ¥.13.
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W W
MpumeyaHune — ITn rpaduku NPUMEHSOTCA B 1060 COBMECTUMOI CUCTEME eAVHUL,.
PucyHok ¥.11 — TlpoAo/ibHbli MOMEHT, Bbi3BaHHbI U3MEHEHMEM pafananbHOW NUHENHOA

Harpyskm no OKpPYy>XHoOCTu (cm. ¥Y.2.2.3.2)
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3meHeHne N /W NJIW
B 3aBNCUMOCTU W
oT 2CAL mauio gns
60MbLUMX 3HAYEHUI Ce
Fiay 2 Wy
N AW 37— FA
Hmpza
$en
NAtW aric>
+0,025
MpumeyvyaHne — OTn rpadvkyn NPUMEHAIOTCS B NGO COBMECTUMONW cCuCTEMe eauHuL,.

PrcyHok ¥Y.12 — OkpyxHOe MeMbpaHHOe HanpshKeHue, Bbi3BaHHOE W3MEHEHWEM pajvasibHoi
JNIVHENHON Harpy3knm Mo OKPYXHOCTM (cMm. Y.2.2.3.2)
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Gnc} W W 1r/C}

PucyHok ¥.13 — TMpofosibHble MembpaHHble CW/bl, Bbi3BaHHble W3MEHEHUEM pajunanbHol
JINHEHOI HarpyskM Mo OoKpyxHocTu (cm. ¥Y.2.2.3.2)
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Touka nepecedeHuss Ha kpuBoi nAna 2CXAL paer 3Hadenne 7T- =Z. Hanpumep, ecim  GBA(rlt)(Cxr)2 = 10,
=X

2CXL =0,01 n Cp/Cx = 1. Mo pucyHky Y.6 MdlW/, =0,185. Mo pwucynky ¥Y.10 npu MJIW, = 0,185 nonyyaem Z = 0,55 ansa
2CJL = 0,01, kak nokasaHO MYHKTUPHOI /IMHUEN Ha neBOM rpadnke Ha pucyHke Y.10.

. ¢/
3HaueHne MOIW B A HaxoauTca noactaHoskoik Yt Z - [ONS AeCTBUTENBHOTO 3HAYeHWss M B TOT Xe
b X

rpacgouk.

Opyrne BennuumHel MXW, NOHIW n NxtIW moryT 6biTb HalijeHbl Takum ke Cnocobom. DTOT MeTof NPUMEHSIETCs C
uenbio nsbexarb UCNONb30BaHUSA OTAENbHOr0 Habopa M3 yeTbipex rpadmkoB A1 KaXAOro paccMarpuBaemMoro 3Haue-
Husi CAdiCx.

[dnarpaMmbl AN OKPYXHbIX M3rMbalolMx MOMEHTOB U CUM NpuBefEeHbl OTAENbHO OT Auarpamm A1 NpoAO0JSbHbIX
n3rnbarLmnx MOMEHTOB U CUA.

Ecnn ueHTp HarpyskM HaxoguTca He B cepefvHe UWIMHAPA, SKBMBA/IeHTHas A/MHA Le, koTopas HaxoauTcs Mo
Y.2.2.2, BO BCex cyyasax [A0/DKHA 3aMeHATbCA Ha L.

B ¥.2.2.3.3 npuBegeH MeTof onpefeneHns U3MEHEHUS HanpshKeHus BAOMb LUUAMHAPA, BbI3BAHHOTO pajvasibHoW
HarpysKo.

Y.2.2.3.3 VI3MeHeHMA HanpshkeHUs BAOSb UMAMHApPA. PaccmMoTpuM paguanbHyl NuHelriHy Harpysky, W, pacnpe-
OEeneHHy no annmHe 2CX Kak nokasaHO Ha pucyHke Y.14 (a).

3HaueHus L,, Mx, Jion Nx B A MOryT 6biTb HailgeHbl No pucyHkam Y.14 — Y.17 cOOTBETCTBEHHO.

MpumMeuyaHue — I rpadMkm NPUMEHSIOTCA B 11060/ COBMECTUMOMN cuCTeME efuHULL.

PucyHok ¥.14 — OKpyXHOIA M3rnbarolmin MOMEHT, BbI3BaHHbI NU3MEHEHWEM paananbHol
JIMHEWHOW Harpyskn BAONb UuavHApa (cm. ¥.2.2.3.3)
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MXW
MpumMeuyaHne — 3TU rpadkn NPUMEHSIIOTCS B Nto60li COBMECTUMOl cUCTEME eauHUL,
PucyHok ¥.15 — MpofonbHbli n3rnbawwmnii MOMEHT, Bbl3BaHHbIA M3MEHEHUEM paguanbHO

NINHEHOI Harpysku BAOMb uuauHgpa (cm. ¥Y.2.2.3.3)
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MpumeuaHue — TV rpadMkn NPUMEHSIIOTCS B M0G0V COBMECTUMOI CUCTEME efuHuL,

PucyHok ¥.16 — OKpyXHble MeMbpaHHble CWU/bl, Bbl3BaHHblE U3MEHEHUEM pagunasbHOWN
NINHENHON Harpysku BAONb uunmHgpa (cm. ¥Y.2.2.3.3)
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w w
x/C
Nxt/W
-0,200 -0,075
641 (y-) =10
-0,175 TT -0,050
ZUJL
-0,150 -0,025
LY, n
-0,125
305
-0,100
-0,075
V-
A\ n2

-0,050 L

1

\

n
-0,025 /10,4

2 4 8 10 0
MpunmedyaHne — 3TN rpaduky NPUMEHSIIOTCSA B 1060 COBMECTMMOI CUCTEME EAMHUL,.
PucyHok ¥.17 — [poaonbHble MeMOpaHHble CWUMbl, Bbl3BaHHble M3MEHEHWEM pagunanbHo

NIMHENHOWN Harpysks BAONb uunumHgpa (cm. ¥Y.2.2.3.3)
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My M, Not Nyt X "
Ha aTux rpadmkax 3HaueHust ——- M —X nokasaHbl B 32BMCUMOCTM OT =~ ANA 3afaHHbIX 3HAYEHMIA

w'w'w W C,
2
64L(C_X) " 2C,

t\r [

PesynbTupyiolume HanpspkeHusi B Kopnyce A BbIUMCTISIIOT MO:
OKPYXHOMY HanpspKEeHUIo

N, 6M
b=t
t
NPOAONBEHOMY HANPSXEHUIo
N, 6
fr="7= M.
t 2
3HauveHus CL meHble 1,0, Ans KOTOPbIX KPUBbIE HE MOCTPOEHb!, NOANAAAI0T NoA HArPYXXEHHbIe AMWHbI, U KPU-
X
Bble HE JOMKHbLI PacnpoCTpaHsTLCA B 3TOI obnacTtv. 3HadeHus gns CL = 1 COOTBETCTBYIOT MaKCUMAarbHbIM HaNpsixe-

X

C
HUAM, HANAEHHBIM NO pucyHkam Y.6 — Y.9 ans C—q) =0.
X

Ona ypobcTBa Ha kaxaoM rpachuke NOBTOPAETCA Aguarpamma Harpyskv, nsobpakeHHasi Ha pucyHke Y.14 (a).

Onarpammel Ans OKPYXXHbIX M3rMGatowmx MOMEHTOB M CUI NPUBEAeHbl OTAENBHO OT Aguarpamm Ans NpogoribHbIX
M3rnGaroLLmx MOMEHTOB U CWUIT.

Ans Harpysku, pacnpegeneHHow no nnowazam 2C2Gy, MOMEHTHI 1 MembpaHHble cunbl Npy NMo6oM 3HaYeHUn

CL YMEHbLAKTCA B OQMHAKOBOM OTHOLIEHUW, KakK N COOTBETCTBYIOLLNE 3HA4YEHUA Ha Kpal Harpy3ku, HaWAeHHON Mo
X

pucyHkam Y.6 — Y.9, Hanpumep, B OTHOLEHUMN:

Co
3HayeHuWe AnNA OeNCTBUTENBHOro C.
X

Co
3HayeHne ana = - = 0
X

lMpumep. HanopHasa emkocTb gnametpom 2,5 M, AgnvHon 6 m, TonwuHon 12 mm. PaguanbHas Harpyska W
npunoxeHa k nnowaan 300 mm2 no cepeavHe kopryca. HailTn OKpyXHOW MOMEHT B TOYKe, yAareHHoii Ha 600 mm ot
LeHTpa HarpyxeHHoW obnactu, W3aMepeHHOW BAOMb OCU HAMOPHON EMKOCTU.

G = Cyc = 150 Mm; r = 1250 mm; £ = 104;
Cx g2 %x —gp5 X =
2 =012 S =005 & =4

Ans nvHerHON Harpy3kn no pucyHky Y.14:

M
20 20,054 npu X =a4.

w C,

Mo pucyHky Y.6 Ha KOHUaX NUHENHOW Harpy3ku Mpwu:
C c. V¥

Z6 rfxx = 2C, _

c, - 0,64t( p ) =90, 1 T = 0,05,

My o153

72

C M,
wnpn 5= =10, L =0072
X

€Cnn Harpyska pacnpegeneHa rno nnowagy Gonblue yem 300 Mm2:
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Mn 0,072
— npux- 0,054 00153 - 0,025

N1 OKPYXXHO MOMeHT npu x = 0,02514/.
Y.2.2.4 [lechopmaunsi LUANHAPMUYECKMX KOPMYCOB NOJ BO3AeiCTBUEM paguasibHbliX Harpysok. fedopmauusa uu-

NIMHAPUYECKUX KOPMYCOB MNoJ BO3AECTBUEM MECTHOW Harpysku TpebyeTcsi Ans:
a) HaxoX/[eHus nepemelleHusi Koprnyca HanopHOi eMKOCTU Mo BO3[eiiCTBMEM OCEBOro AaBfieHWs Npucoeau-

HEHHOro TpyGonpoBoAa:
6) HaxoXAeHna BpalweHuss naTpybka nop BO3AeliCTBMEM MOMEHTa OT MpucoeAnHeHHoro Tpyb6onposoda (cm. Y.2.3).

[Jedopmauna kopnyca nopa BO3AEWCTBUMEM paguanbHOW  Harpyskm ABnseTca (YHKUMen 6e3pasmepHbIx

r r L
napameTpoB Y, 55‘\/ N ~ , KOTOpble U306paXeHbl CM/IOWHLIMYA NVHUAMU Ha rpadukax cnegylowmum obpasom:

PrcyHok ¥Y.18, npu 15 < y < 40;
PucyHok ¥.19, npu 40 < y < 100;

PucyHok ¥.20, npu 100 < vy.

ONs ueHTpanbHOM Harpysku L — fAeiicTBUTENbHAsA A/IMHA HAMOPHON eMKOCTU.
Lns Harpysku, NPUIOXEHHOW He No LeHTpy, L — 3KBMBasieHTHas gaunHa Le, koTopasi Haxogutes no Y.2.2.2.

r
[Lns cocpefioTOUYEeHHO Harpy3kn 3HaueHue 57  ykasaHo CM/OWHON NMHWER OT COOTBETCTBYIOLLEA FrOpU3oHTaslb-

HO NIMHWN Y- B BEPXHEM MPaBOM YI/y Kaxaoh AvarpaMmbl, Kak Ha pucyHkax Y.18 u Y.19.

ONns Harpysku, pacnpegesneHHoil no nnowagu, paBHOM Niowaan Keagpata co CTOpoHoi 2C, 3HaueHue yKa-

3aHO fIMHMEN, COeAVHAIOLLe NepeceyeHnss NMHUA y- W Y- B BepPXHeM MNpaBoOM Yy U HUXHEM JIEBOM YI/y Kaxaoi

Anarpammbl, Kak NnokasaHo NyHKTUPHOW NMHMER Ha pucyHke Y.20.

PucyHok ¥.18 — MakcumanbHast pagvanbHas gedopMauus LUAnHAPUYECKOro Koprnyca, Ha KOTOpbliA BO3feiicTByeT
pagvanbHas Harpyska 14, paBHOMepHO pacnpegeneHHas no keagparty 2C-2C
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70000
60000
50000

40000

Mpumep. Havitn 6 (Er/'W) ans U r- 10,
rit =70, C/r=0 = cocpefOTOYEHHasA Harpyska.
Haxogum Ur - 10 B NpaBOM BEPXHEM Yriy
90 100 rpadwmka, ABUraemcsa ropusoHTanbHo fo C/ir- 0

r/t WM 0o COCPefOTOYEHHOW Harpysku, NpoaosHKaem
ABUraTbCs MO HAaK/TOHHOW JIMHWN A0 NepeceyeHns
C BEpPTMKa/IbHON niHuen r/t = 70, 3atem ABuUraemcs
ropu3oHTasNIbHO ¥ onpegenesem 3HavyeHue b(Er/W) = 17000

PucyHok Y.19 — MakcumanbHas pagunanbHaa gedopmauus LUMANHAPUUYECKOTO Koprnyca,
Ha KOTOpbli BO3AeiicTBYeT paauasnbHas Harpyska W, paBHOMepHO pacnpejenieHHas no keagpaty 2C-2C

f
MpumevaHune 1 [OndA 3HaveHuii y 6Gonblwe yem 100 cm. pucyHoK Y.20.

MpumevyaHne 2 3HaueHns 8 He yuuTbiBaloT gedhopmaLmio BCEro Kopnyca kak 6anku.
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100 110120130 150 180 200 220240260 300 rlt
140 280
Mpumep. Halitn 8(ErlW) gna Llr=5, Clr= 1/4,
rlt = 180. Haxogum Ur —5 c 0601x CTOPOH
rpacduka, gsuraemcs ropu3oHTanbHO
no C/r- 1/4. CoefnHAeM TOUYKMN NepeceyeHuns.
o Haxoaum rlt = 180, gBuraemcs BepTUKaIbHO
00 NMHUKN nepeceyveHns, 3aTem ABUraemcs
rOpM3oHTaNbLHO W onpefensem 3HavyeHune
8(Erlw) = 55000.

PucyHok ¥.20 — MakcumansHas paguansHas gedopmauus LUIVHAPUYECKOTO Kopryca,
Ha KOTOpbIii BO3AeiicTByeT paauanbHas Harpyska W, paBHOMEpHO pacnpefeneHHas no keagpaty 2C-2C

r
MpumeuvyaHune 1— [ng 3HayeHuin | MeHbwe Yem 100 cM — pucyHok Y.19.

MpumeyaHune 2— 3HaueHVsi 8 He yuuTbiBalOT AeddopmaLuio BCEro Kopryca Kak Gasku.

Lechopmauns nog Bo3aeiicTBMEM Harpysku, pacnpefiesieHHoli no niowaau, pasHOlW Kpyry ¢ paguycom r0, paBHa
nedopmaumnmn, BbI3BaHHONM Harpyskoi, pacnpefeneHHoi no naowagn, paBHOW Mowaan kBagpara co CTopoHoi 1,7r0.

Lecopmauna nop Bo3AelicTBMEM Harpy3ku, pacnpefesfieHHol no npsiMoyrofisHoli nnowaau 2CX2CO0, paBHa
JedopMauumm, BbI3BaHHOW Harpyskoii, pacnpefeneHHol no njowiaaun, paBHO niowaan ksagpara co CTopoHoi 2C, rae
C/ nonyyatot no copmyne

C/ - ~ COCX , npu Cx> Gh (y.5)
C, = Qj0'93mCx0'07, npu Gp > Cx (unm No pucyHky Y.21). Y6)
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dopmyna (Y.5) npumMeHseTcss K NpsAMOYrofibHOM niowaan, B KOTOPOW A/IMHHAs OCb SABNAETCA NPOAO/bHON Mo
OTHOLLEHUIO K EMKOCTW.

dopmyna (Y.6) NpUMEHsIeTCs K NPsSIMOYro/ibHOM Mnowaamn, B KOTOPOi ANMHHAA OCb SBMSIETCS OKPYXHOW Mo OTHO-
LUEHMIO K eMKOCTM.

Ci/Cx

1.0 2,0 3,0 40 50 8,010,0

cdcx
6) Korga Gp6onblie Cx dc

PucyHok ¥.21 — [padmkn ansa HaxoxgeHus kBagpaTa 2C1 -2Cb paBHOro npsiMoyrosibHow
niowann Harpyskm 2Cx-2Co

Y.2.3 BHelWHNe MOMEHTbI, BO3ENCTBYOLWME HA LUNHAPUYECKME Kopnyca

Y.2.3.1 O6wwne nonoxeHus

BHellHMe MOMEHTbI MOryT BO3AeliCTBOBaTb Ha KOPMyC HAamnopHOW eMKOCTU BCNeACTBME Harpyskum Ha OmnopHble
GaliMaky M peakuuMm OMOpPHbIX HGallmMakoB.

PacueTt BHelWHNX MOMEHTOB NPOBOAUTCA B COOTBETCTBUMN C ¥Y.2.3.2 — ¥Y.2.3.5.

PesynbTatbl 6yayT HenpuemnembiMy, €Cnu AAuHa uunmHapa L MeHblle, yem ero paguyc. [ns coeguHEHWU, KoTo-
pble OCYLLECTBNAKTCA He N0 LEHTPY, pacCTosiHMe OT TOPLEBON CTEHKM UUAWHAPA A0 Kpas COeAWHEHWUS LO/HKHO ObiTb He
MeHbLUe r/2.

B pgononHeHue, oTHoweHusa Co/2r (¥.2.3.2) n Cdir (¥.2.3.3) He JO/MKHbI MpPEeBbIWaTb 3HAYEHWA, NPUBEAEHHbIX Ha
pucyHke Y.1, 3aBUCALLMX OT 3HAYEHUS r/t 4Ns HanOPHON eMKOCTMW.
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[Ons cooTBeTcTBYOWMX 3HaYeHnin CxIru Cz/2r > 0,25 pgaHHble cnefgyeT MCNOAb30BaTb C OCTOPOXHOCTbI. 3Tn
orpaHvyYeHns NPUMEHSAIOTCA TONbKO B OTHOLIEHUW MeToAa aHanv3a, NpPUBeAEHHOro B HACTOALWEM NpuaoxeHun. B cny-

yae Ha/muynma sKcnepumMeHTaslbHbIX OaHHbIX, noATBepXAaakLwnx XXN3HEeCNnocobHOCTb pacyeTa, gaHHble OrpaHN4yeHns He
NPUMEHAITCA.

Y.2.3.2 OKpyXHble MOMEHTbl.  OKPY)XHOW  MOMEHT, NPWAOXEHHbIA K NPSMOYrofibHOM nnowaan Cs-2CX
(cMm. pucyHoK ¥.22), pacnajaeTtcs Ha ABe NMPOTUMBOMNOMIOKHbIE HarpysKu:

£ vl'\llJ -~1c?M , BO3JelcTByOLas Ha NPSIMOYTro/fibHUKM CO CTOpPOHON 2Cd-2Cx
2¢C
e Co= -g pacctosiHme  Mexay LueHTpamy,  KOTOpoe cocTasiseT . Ana «kpyrnoro natpy6ka
Co - 1,7ro - 2Cx.

Ocb HanopHoi
€eMKOCTK

PucyHok ¥.22 — OKpY>XHO MOMEHT

Y.2.3.3 MpofonbHble MOMEHTbl. AHaNOrMYHbIM 06pa3oM, NPOAO/bHLIE MOMEHT, MPUIOXEHHbIA K nnowaan Ce-Cz
(cm. pucyHok ¥.23), pacnajaeTcs Ha [Be NPOTUBOMOJIOXEHHbIE HArpysku

+ W= — — Bo3gelicTBylolas Ha NPsAMOYrofibHWKN CcO CTOpoHOl 2Cd-2CX,

2
rae Cx = ¢Z, paccTosiHue Mexay LUeHTpamMu, KOTOpoe CcocTaBnsieT % . [Ana kpyrnoro naTpy6ka
Cz —1,7ro —2Ch.
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PucyHok ¥.23 — [MpoaonbHblii MOMEHT

Y.2.3.4 MakcumanbHble HanpshkeHus. MakcumasibHble HanpshKeHWsi BO3HMKAKT Ha BHELWHUX Kpasx OelCTBuM-
TeNbHOW 06NacTy HarpyXeHusi BCNeAcTBME BO3AENCTBUS BHEWHUX MOMEHTOB. OKPYXHOW M NPOAOMbHbLIA MOMEHTHI
N MeMbpaHHble CUfbl BbIYMCASOT

Mb = Ma1- M2

My = My-1 - Myo

Tip= n/dy - J¥e2

Iy — — NX2-

BennumHbl ¢ nHAekcom 1 paBHblI BeMYMHAM, MpU Harpyske W pacnpegeneHHoi no naowaan 2CgH2Cx, n HaxogaT-
CH MO pUcyHkam Y.6 — Y.9.

BennumHbl ¢ MHAEKCOM 2 paBHbl BENMYMHAM, NPU OAUHAKOBOW Harpyske Ha paccTtosHuM x = 5CX OT ueHTpa Harpy-

XEHHOIi 061acTu ANa NPOAOSbHOrO MOMEHTA WAM MoA YIoM (¥ = 5 -y- OT paauyca 4Yepes3 LEHTP HarpyxeHHoi o6nactu

[ONS1 OKPY)XHOrO MOMEHTa. VMU MOXHO npeHe6peyb, ecnv 3HauyeHue K2, no Ta6nuue Y.1, COOTBETCTBYHOLLEE 3HAUEHUIO

2C 2C
—*- [ANs NPOAONbLHOI0 MOMEHTA, WM Kb COOTBETCTBYIOLLEE 3HAYEHWUIO [ONS1 OKPYXHOTO MOMEHTa, MeHblue 5,0.

B NpOTMBHOM C/llydae OHW HaxoasaTca crefylowm o6pasom,
a) [ns npofoNbHOro MoOMeHTa

1) MNpumem, yto -4- = 5,0 1 NoNy4MM 3HAYEHUS ANA paguanbHON NMHUM NO pucyHkam Y.14 — ¥Y.17. MoxeTt

noHago6buTbCA MCNOMb30BaTh pasHble 3HAYeHWs Le (CM. Y.2.2.2) Ana ABYX onpefensiembiX Harpysok, eCnm MOMEHT
pacnpegeneH no naowaan, Kkotopas 3HauduTenbHO 60/blUe MO CPaBHEHWIO C paccTosHMeM OT 6aumxailero gHuwia
HanopHON emKoCTH.

2) CkoppeKTMpoBaTb 3TW 3HAYEHUS A1 O6OLEel OKPY>XHOIM LWupuHbl, paBHoli 2Cd kak nokasaHo B Y.2.2.3.3.

6) [N OKpY>XXHOro MOMeEHTa

1) Haiitn 3HayeHus Ha Kpal Harpyxaemon naowagm 2C0-2CX N0 pucyHkam Y.6 — Y.9.

2) MoacTtaBuTb NOMYYEHHOE 3HAYEeHWE B COOTBETCTBYHOLWMI rpadiuk Ha pucyHkax ¥Y.10 — VY. 13.

S ZC\:L, ‘g),(
B mecTe nepeceyeHunsi C KpuBOI _E onpegensemM 3HavyeHue =4,
Y 4Co ,7
3) 3Ha4YeHMa A48 BENYMH C MHAEKCOM 2 OnpefenstTcs Mo OoCuM opAuHaT ans no Tomy xe

rpadomky.
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Y.2.3.5 YrnoBoe cmelleHWe Nnod BO3AEWCTBMEM BHELIHMX MOMEHTOB. B HEKOTOpbIX crny4asix HeoGXoaumo HanTu
YIMoBOe CMelleHe natpybka unu onopHoro Gawmaka noj BO3AENCTBHMEM MPUNOXKEHHOTO K HEMY MOMeEHTa. JTO onpe-
AenseTca no opmyne

. 38
/ =C—1 ONA OKPYXHOrO MOMEHTa Unn
9

. 384
/ =°C.  ANA NpofAoIbHOro MOMEHTa,
z
. N W W5M
rae 6; — pgedopmauvsl, BO3HMKaIOLWanA B pesyneTate BO3AeWCTBUS OOHON U3 SKBUBANEHTHbIX Harpysok —C—e unm

1,5M

C. » BosgelicTeytowmx Ha nnowaab 2C,-2C,, Kak n3006paxeHo Ha pucyHke Y.22 unu pucyHke Y.23; 8; HaxogAT no
r4

pucyHkam Y.18 —VY.20.

Mpumep. EMKocTb anameTpom 2,5 M, AnuHoit 4 m, TornwmHoi 12 mm; E = 1,86-10° H/mm?2 (1. e. ctanb). Haiitn
MakCUMaribHOe HanpsiKeHVe, BO3HUKaloLee U3-3a NpogonbHoro MomenTta 1,13-10% H-mm, BO3AEWCTBYIOLLEro Ha natpy-
6ok anameTpom 350 MM no cepeavHe, U OTKNOHEHWe naTpybka.

Co = % =0,85 175 = 150 Mmm
15M 15113108
W=+ C, == 5150 = +5650 H
W pabotaeT Ha nnowagu 2C¢-2CX, rme C, = % =50 MMm.
C c
i 70 _ 6 _qa Ex_ 850 _gog 26k _2-50 _
Onsa sTon nnowaagm: c, " 2° 3; - = 080 = 0,04; = 2000 = 0,025 .

o2
Mo pucyHky Y.5, 64%(7") ~10.

C
HenocpeacteeHHbI adbdekT kaxaol Harpysku W HaxoguTcst No MHTepnonsiuMm ans qu) = 3,0 e rpaduke Ha
X

pucyHkax Y.6 — Y.9 ansa Zf" = 0,025, no koTopbiM
M M N4t
1 _ . Mxq _ N L ML « L
A 0,09; =0,076; =-0,155; W= 0,14.

Bnuanne ogHoW Harpysku Ha Kpa HarpyxeHHON o6nacTu Apyron Harpy3km HaxoauTCA WHTEPNONWMPOBaHWEM AN

Nt

w w

2
64%(%) =10, *é( =50 mu zf" = 0,025 Ha rpadmkax Ha pucyHkax Y.14 — Y.17 ana paguanbHoi NMHENHOM Harpy3-
X

KA M YMHOXEHUEM PE3ynbTaToB Ha KOPPEKTUPYIOWMIA KOIMDPUUNEHT ANA OKPYXHOW LWMPUHBI HArpy3kn Kak B ¥.2.2.3.3.
3Ha4YeHns1, MHTEPNONMPOBaHHbIE NO pUCYHKaM Y.14 — Y.17, 0603HauYaloTCA MHAEKCOM 3 U UMEIOT 3HaYeHust

M M Nyst N, 5t
$3 _ . Mxs A S . Nysl
W = 0,065; W =0,012; w =t 0,025; W = 0,085.
3HaveHun KoadprumueHT Koppekumn = 3HaveHuio
Benuuuna C, PucyHok C, C
onsa C_x =0 ana - = 3,0/3Ha4eHune ans c. = 0
X X
M 0,09
¢3 Lo
W 0,255 PucyHok .6 0.255 0,353
M3 0,076 _
W 0,16 PucyHok Y.7 046 - 0475
Nyt -0,155
% -0,18 PucyHok Y.8 018 0,861
N, st -0,14
ﬁf -0,17 PucyHok Y.9 —oq7 - 0824
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CnepgoBaTenesHo,

Moz

Wy = *0.085-0353=0,023
Njot

2% = 40,025 - 0,861= 0,0215
w

"ﬁ;}z =+0,012 - 0,475= 0,005
Nﬁ/zt = —0,085 - 0,824=-0,070

My M
M,y = W(Wm - fo] = 5650(0,09 —0,023) = 5650 - 0,067 = 379 H-mm/mm

M, = W(% - %) _ 5650 (0,076 —0,0057) = 5650 - 0,0703 = 396 H-mm/mm
Nyt Nyt
W Dot  MNeal ) 56550, _ _ (o - /
N, = (W "2 J_ 550 (0,155 - 0,0215) = 470 - (-0,07) = —33 Himm

N, = ﬂ(Nﬂt - Nxzt) = 96550 14 40,07) = 470 - (-0,07) = - 33 H/mm.

t\w w 12
N, = 6M,
MakcumanbHoe OKpy)HOe HanpsbkeHue = fy= e + —tz—
__83, 6379
fo= 12 44 = 6,92 + 15,8.
MakcumanbHoe OKPYXHOe CXMMalolee HanpsbkeHwe = — 22,72 H/mm2.

MakcnmarbHoe OKpyHOe pacTsrBalolLee Hanpskenne = + 8,88 H/mMMm2,

N 6M
MakcumansHoe nNpoAonbHOe HanpsbkeHne = T" + —t%
__33, 6-396 _ +

fe= 1ot qa = 275 + 16,5.
MakcumarnsHoe NpogornbHoe Cxumarollee Hanpskenue = — 19,25 H/imm2,
MakcumansHoe npoAonbHOe pacTarvBaolee Hanpskenue = + 13,75 H/imm2,

C,
OTKNOHEHVEe OT ropuaoHTanu nogd AelcTeBueM mMomeHTa. [nsa aTol nnowaau C—q) = 3, n no pucyHky Y.21 (6)

X

NnorioBMHa CTOPOHbI 3KBMBaNeHTHoro kBagpata C; = 2,8C, = 140 mm.
Ha pucyHke Y.19:

] =0,112;

S~ S

=32
r _ .
£ =100;

oTKYyOa 8% = 17000

4
gy = A0 8BS0 o
186 - 10°.1250
v no ¥.2.3.5, oTKNnoHeHWe OT ropusoHTanm i :%& = % = 0,004 14 pagnaH.
z
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Y.2.4 MecTHbIe Harpy3kKu B kopnycax chepuieckon hopMbl, XKeCTKUE KpenneHus
Y.2.4.1 Obwwe nonoxeHus. Metoael, paccMaTpMBaeMble B HACTOSILLEM pa3sgene He NMPUMEHUMbI B Cryqasx, ecnm
r, 1
OTHOLLEHWE i fornbLue, Yem 3 -

Y.2.4.2 HavanbHas paspaboTtka. B aTom pasgene paccmatpuBaloTcsl HanpsbkeHust u aecdopmauum nog Bosaen-
CTBMEM MECTHbIX paauanbHbIX HArpy3oK UM MOMEHTOB Ha kopnyca cadepudecknx hopm. U3-3a Toro, 4To HANPHKEHUA U
Aedopmaumm UMeloT NnoKarnbHbI XapakTep U pe3ko yObiBaloT ¢ yBenu4eHUeM pacCcTOsiHUA OT UeHTpa NpUNoxXeHus
Harpysku, faHHble MOTYT OblTb NPUMEHEHbI 1Sl NOKaINbHbIX HArPy30K B Chepu-ecknx HacTax TOPUEBbIX CTEHOK HAMOPHbIX
EMKOCTEN.

[ns ynobcTBa NMpMHMMAIOT, YTO Harpysku BO3AEWCTBYIOT Ha TPyOy pagwycom r,, KOTOpas XeCcTKo npukpenneHa K
chepe. 310 Hanbornee pacnpoCTpaHEHHbIN Criyyan.

Harpyskv, nepepatowmecs yepes ksagparHbie (PUTUHIM CO CTOPOHOW 2C,, MOXHO paccmaTpuBaTb Kak Harpysku,
KOTOpble pacnpegeneHsl No Kpyry pagmycom r, = C,.

Harpyskn, nepegatomecs Hepes npsiMoyrorbhbie onopHele Gawmakn co cropoHoit 2C, u 2C,, MOXHO paccmar-

pUBaTh Kak Harpysku, KOTOpbIe pacnpegerneHbl No Kpyry paguycom /r, = J CCy .

Mpyn BO3QENCTBMN MECTHON Harpy3km UMM MOMEHTa B CTEHKE HAMOPHOW €MKOCTU BO3HMKAIOT Cnegylowme curbl u
MOMEHTHbI.

a) MepugnoHanbHbli MOMeHT M,, AeicTBYIOWMIA HA eAWMHULY LWWMPUHBI HOPMAanNbHOMO ceveHns, o6pa3oBaHHOIO
nepecevYeHnem Koprnyca ¢ NofOBUHHBIM YITNIOM pacTBOpa KOHyca:

o =sin”! % {cm. pycyHkn Y.25 n Y.28).

6) OKpyXHOW MOMEHT Mq,, AENCTBYIOWUIA HA €AUHWLY LWWPWHBI MEPUANOHAMBHOTO CEYEHUA, NPOXOAsLLEro Yepes
OCb Kopryca u ocb natpybka.

B) MepuanoHansHas membpaHHasi cuna, AeNCTBYIOWAs Ha eAUHNULY WUPUHBI HOPMAaNbHOTO CeYeHUsl, Kak U ansl
MepuaMoHanbsHOro MmomeHta M,.

r) OkpyxHasa meMmbpaHHasi cuna, AeNCTBYIOWAn Ha eauUHNLY WWUPUHBI MEPUANOHANBHOIO CeYeHUs], Kak U ansl
OKPYXHOTo MomeHTa M.

MoOMEHT cunTaeTcst NONOXNUTENBbHBLIM, ECNUN ABNAETCA NPUYNHON CKATUA C BHEWHEW CTOPOHbI EMKOCTM.

MembpaHHasi cuna cuuTaeTca NOMOXUTENbHOW, ecnu SBNAETCA NPUYWHOW PacTsXKeHUs CTEHKU HarnopHOW
€MKOCTH.

Hecopmaumsa cyMTaeTcs NONOXUTENBHON, €Crn BO3HUKAeT B yaaneHuu oT LueHTpa cdepbl.

OTu cunbl, MOMEHTbI U AecopMaumm Kopnyca, BO3HMKaKLwWwwWe BCNeACTBUE BO3OEWCTBUS Harpysku, MoryT ObiTb
HalaeHbl kak 6e3pasmepHblie napameTpsbl

_ 182x

G

_ 182r,

,/ rt

MapameTp s onpeaensieT MecToHaxoXAeHWe B KOpnyce UCKOMOWM Cunbl, MOMEHTa unu gecdopmaumn.
MapameTp u onpegensieT Nnowaab, NO KOTOPOW pacnpegeneHa Harpyska.

OT1n aBa kosduumeHTa MoryT 6biTb BICTPO HaWAeHbl NO rpacuky Ha pucyHke Y.24, no X, r, U OTHOWEHWIO %

Ha pucyHkax B ¥.2.4.3 n ¥.2.4.4 (pucyHkm Y.26 — ¥.30) npueeaeHsl rpacdukm 6e3pasmepHbix hyHkumin gecdopma-
UMK, CUIT 1 MOMEHTOB, NEPEYUCTIEHHBIX B @) — I), HAHECEHHbIX HaNPOTUB NapaMeTpa S AN 3a4aHHbIX 3HAYeHUI u.

CnnolwHble KpyBble B kaxaom Habope rpachMkoB NPUMBOAAT YCNOBUSA HA KPalo HarpyxeHHoOW obnactw, rae u = s.
3aecb 06bIYHO BO3HMKAOT HanGonee HebnaronpuaTHble coveTaHua n3rmba u HOPManbHOrO HaNPSKEHWS.

MpepbiBUCTBIE KPMBLIE ANS ONpeAeneHHbIX 3HaYeHWN U NPUBOAAT YCNOBUSI B TOYKaxX KOpMyca, KOTOpble HaxoasTca
B ydaneHuu OT Kpas Harpy>KeHHoW obnacTu, rae x GonbLie, Yem r, U U, CNeaoBaTenbHO, MEHbLE YeM S.

Tak Kak Ha rpacmkax npueefeHsl 6e3pa3MmepHble BeNUYMHbI, OHW MOTYT ObITb MCNOMB30BaHbI B M0G0 HENPOTUBO-
peYUnBON CUCTEME €OMHWL.

HanpsxeHusa n gecopmauum, HangeHHble MO ITUM rpadukam, YMEHbLAKOTCS U3-3a BNUSIHUA BHYTPEHHENO AaBne-
HWSl, HO 3TO YMEHbLUEHWE Maro, U UM OBbIYHO MOXHO NpeHebpeudb Ha MpakTuKe.

Y.2.4.3 HanpsxeHnusa v gedopmaumm, Bbi3BaHHbIE BNUSIHUEM pagnanbHbliX Harpy3ok. Ha pucyHke Y.25 nsobpaxeH
Kopryc ccepuyeckon OopMel, Ha KOTOPLIN Yepe3 naTpybok paguycom r, BO3OEWCTBYeT paguanbHas Harpyska.
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3HaueHus rlt

eed 8 8 o

PucyHok Y.25 — Bo3sgfeiicTBue paavasibHOW Harpysku Ha Koprnyc
cthepuyeckoin hopmbl
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Jedopmanmm, MOMEHTbI U MeMbpaHHble CWAbl, Bbl3BaHHble BAWSHMEM Harpy3ku W, moryT ObiTb HalifeHbl Mo
pucyHkam Y.26 u ¥Y.27. OnucaHue KpuBbIX MpuBefeHo B Y.2.4.4. Tpumep MCNoNb30BaHUA KPUBbLIX NpuBefeH B Y.2.4.5.
a) Jedopmauma no pucyHKy ¥Y.26 M OTHOLLEHME

8 = opAuHaTa KpuBoW X Wr

§ ) MepngnoHanbHblli MOMEHT MX Ha eAunHULY LUPWHbI MO PUCYHKY Y.27 1 OTHOLLEHNe
Mx = opguHaTa KpuBoii Mx x W.

B) OKpYXHOV MOMeHT MO Ha eAuHWLY LUMPUHLI N0 PUCYHKY Y.27 1 OTHOLIEHWe
MO = opguHaTa Kpusoii MOx W.
r MepugnoHanbHas MembpaHHas cuna NX Ha eAuHWULY LIWPUHBI N0 PUCYHKY Y.27 1 OTHOLUIEHWE

Nx = opavHata KpmBoi NX X y - .
n) OkpyxHas MembpaHHasa cuna J10 Ha efUHULY LUMPUHBI N0 PUCYHKY Y.27 1 OTHOLLEHMWE

JIp= oppguHaTa Kkpusoii JICx

s
PucyHok ¥.26 — [ecopmaumna kopnyca cdepuyeckoin Qopmbl Npu BO3AENCTBUU paananbHO Harpyskm W

Y.2.4.4 HanpsbhkeHnns, gedopmauum n OTKIOHEHME OT FOpM30OHTaNM Noj BO3AEeNCTBMEM BHELIHEro MoMeHTa. Ha

pUCYHKe Y.28 n306paxkeHO BO3AENCTBME BHELUHEro MOMEHTa Ha kopnyc cgepudeckoin hopmbl Yepe3 natpybok paauy-
com T0.

B aTom cnyyae gedopmanmm, MOMeHTbl U MeMbpaHHble CU/bl 3aBUCAT OT yrna O, a Takxke OT PacCTOSAHUSA X OT OCu
natpybka. OHM MOryT OblTb HalgeHbl MO pucyHkam Y.29 n ¥.30. TosiCHEHWS NO KPMBbLIM, YKa3aHHbIM Ha rpaduke,
CM. BY.2.4.2.

a) Jechopmaynm no pucyHky ¥Y.26 n oTHOWweEHne

M mcos J j
8 = opAuHaTa KpMBOMN X -—---——-—L— |
Et2

6) MepuanoHanbHblii MOMEHT MX Ha efuHULY LMPUHBI N0 PUCYHKY Y.30 U OTHOLLEHME

Mx = opanHaTta KpmBo Mx x M COS9 m
Jdrt
B) OKPYXXHOW MOMEHT Ha eQUHULY LWMPUHBI MO PUCYHKY ¥Y.27 N OTHOLUEHne

M = opgnHata Kpueon 1, x -—--- > )

r) MepuanoHanbHana mem6paHHas cuna NX Ha eAVHULY LWMPWHBI N0 PUCYHKY Y.30 1 OTHOLIEHMWE
Plx = opauHaTa kpusoih JIX X M- coso .
tyfrt
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0) OkpyxHas memb6paHHasa cuna JihHa eguHULy LNPUHBI MO PUCYHKY Y.30 M OTHOWeEHMe

Hdp= opannata kpusoit Jgpx ----- -.

PaBHble U NPOTMBOMNOJIOXKHbIE MakCUMasibHble 3HAYEeHUA BCeX BeINYUH, NPUBEAEHHbIX Bbille, BO3HWKAKT B MsocC-
KOCTM MOMEHTa, T. €. ecnm B (CM. pPUCYHOK ¥Y.28) = 0° n B = 180°.

OTKNOHEHWEe OT ropu30HTa/IbLHOMW Ocu maTpybka noj BO3AeiCTBMEM BHEWHEro MOMeHTa HaxoAuTcst Mo

rge 8/ — MakcumasibHas gedopmaunsa Ha kpat natpybka s B =0 MU =S, T e.

8 = X OpAuHaTa Cn/oWHON KPUBOM Ha PUCYHKE ¥Y.29 ANA X = .

PucyHok ¥.28 — Kopnyc cthepuyeckoin oopMbl, Ha KOTOpbIi BO3AENCTBYET BHELWHUA MOMEHT

PucyHok ¥.29 — fedopmauun kopnyca ceprnyeckoil hopmbl Npu BO3AENCTBAU HA HErO0 BHELUHEro MoOMeHTa M
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Y.2.4.5 lpumeps!

Y.2.4.5.1 Harpyaka sennuunHon 4500 H npuknagbiBaeTcs k cdepe guamerpom 2,5 mm 1 12,5 mm TonwmHol vepes
naTpybok guametpom 150 mm (E = 1,86:105 H/mMm2, To ecTb cTans).

HanTtn pedopMaumio n HanpskeHus

a) psigom ¢ naTpybkom;

6) Ha paccTosHMM 225 MM OT LeHTpa naTpybka.

r_ 1250 _q00; %o — 75 _008.

t 125 r 1250

a) Papgom c natpybkom

s = u = 1,09 (no pucyHky Y.24).

OpavHaTa CnnowWwHON KPMBOWM NO pUCYHKY Y.26 = — 0,145.

. _ wr _ —0,145 - 4500 - 1250
. Detopmaums 0,145 = 186 105 (12’5)2
OpawvHaTta cnnowHon kpmeon M, no pucyHky Y.27 = + 0,067.

. MepuanoHanbHbein momeHT M, = + 0,067W = 301 H-Mmm/mMm.
Opautara cnnolwHoM kpueoit M, no pucyHky ¥.27 = + 0,02.

. OKpyxHo# MOMEHT M, = + 0,02W = 90 H-mm/mMm.

OpawvHata cnnowHon kpuson N, no pucyHky ¥Y.27=— 0,11.

- -0,11- 4500
-. MepvavoransHaa membpanHas cuna Ny = 0’11W = 125 =—-39,6 H/mm,

=0,0281 mm.

Opautata cnnowHoi kpueoi Ny no pucyhky ¥.27 = — 0,034.

_n _ —0,034W _ —0,034 - 4500
Ny = = = e = 122 Hiw,

PesynsTupyiolwme MepuanoHanbHble HamnpskeHUsl BbIYMCIISIIOT Mo (hopMyne

6M -39,6 , 6301
_ X X _ ’
="t 2 T 125 Ty
<. CHapyxu f, = — 3,17 — 11,5 = — 14,67 Hium2
(cxatue)
WanyTtpu f, = — 3,17 + 11,5 = + 8,33 H/mm?2 (pacTsixeHue).
PesynbTupylowme OKpPYXHbIE HANPSHKEHNA BLIMUCTISIOT Mo (popmyre

fq):&i 6M, _ 122, 6-90
t = g2 125 T 452
. CHapyx fy = — 0,98 — 3,46 = — 4,44 H/mm?
(cxaTue)
WaHyTpn £, = — 0,98 + 3,46 = + 2,48 H/mm2 (pacTsikenue)
6) Ha paccTtosinum 225 mm oT ueHTpa natpybka

_ X _ 225 _ .
u = 1,09 Kak npexae; . = 3550 = 0,18;

no pucyHky ¥.24, s = 3,25.
UuTepnonsumst Mmexxay npepbiBUCTbIMU KPUMBLIMW Ha pyucyHke Y.26 npu u = 1,09 n s = 3,25 paet

2
SEt” _ 0.22.

Wr

Wr _ —0,022 - 4500 -1250
Et? 186 -10% - 12,52

Torga pecdopmaumsa = — 0,022 =0,00425 mm.

Takas xe WHTepnonsiuus Ha pucyHke Y.27 paer

M, _ . M¢ _ .

W = —0,01, W o +0,005;

Nt _ . N¢t _

W = —0,04, W oo +0,015 .

Otkyga

MepuaMoHarnbHbli MOMEHT M, = — 45 H-mm/mm;

OKPYXXHON MOMEHT M, = + 22,5 H-mm/mm;
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mepuanoHanbHas membpanHas cuna N, = — 14,4 H/mm;
OKpYy>xHasi meMbpaHHas cuna Ny = + 6,25 Himm.
Peaynetupyowme mepuanoHarnbHble HanpsbkeHUst:

—144 645

_1t 4 = = 2-
125 + 12,52 1,15 + 1,73 = + 0,58 H/mm*=;

Crapyxu f, =
Wanytpu £, = - 1,15 — 1,73 = - 2,88 H/mmZ;
PeayneTupylolwmne okpyKHble HanpsikeHus:

+6.25 6225 _ 15 0865 =—0365H/MM2.
12,5 12,52

CHapyxu f,=

Wanytpn f, =+ 0,5 + 0,865 = + 1,365 H/mMm?.

CnegoBaTenbHo, gecopmauusi 1 HanpsbKeHWs1, BO3HUKAIOLWME U3-3a Harpy3ku, HE3HAUMTENbHbLI HA PacCTOSHUK
225 Mm OT uUeHTpa natpybka, UToO roBOPUT O TOM, YTO HAMPSBKEHWST HOCSIT NOKanNbHLIN Xapakrep.

Y.2.4.5.2 MomeHT 1,13-10% H-mm BoagelicTByeT Ha naTpybok, kak B npumepe Y.2.4.5.1. Haiitu makcumanbHyo
AecbopmMaumio, MakCyMarnbHOE HanpsKeHWe psaoM ¢ naTpybkoM M YrnoBoe cMmeleHue natpybka, BO3HMKaOWwee u3-3a
MomeHTa, ecnm E = 1,86:10° H/mm? (1. e. ctans).

r

Kak npesxge, = 100; rTO = 0,06, n psigom ¢ natpybkom s = u = 1,09 (no pucyHky Y.24).

MakcumaneHble HanpsikeHus 1 aedopmaums npym 8 = 0:
s.cos 8 =1.

r
M'COSG\/;_ ~047 113 -10% -1-10

Mo pucyHky ¥.29, § = -017 -
Et? 186 - 10% . 12,52

. MakcumaneHas gecopmauusa = — 0,0066 mm.
Hedopmauus npy 8 = 180° ¢ NPOTMBOMNOIOXHONW CTOPOHbI NaTpybka Gyaet + 0,0066 mm.
Mo pucyHky Y.30:

5
MepuauoHanbHbii momeHt M, = 0,175 - M = 0175 -M= 158 H- Mm/MMm;
Jrt J1250 - 125
OKPYXHOW MomeHT M, = 0,055 - % =496 H-mm/mm;
rt
M- cos0
mMepuanoHansHas membpanrasa cuna N, = -0,129 - ———— = - 9,3 H/mm;

tfrt

OKpYyXHasi MembpaHHas cuna N, = -0,039 - M. cos® = —-281H/mm.

tfrt

MakcvmanbHble HanpsKeHUsl paBHbl PE3ynbTUPYIOWMM MEPUANMOHAINBHBIM HaNPSHKEHUSAM, KOTOPbIE BbIYMCIISIOT
no copmyne:
N, + 6M, 93 +6 - 158

fo= X

t 7 2 1257 q282

.. CHapyxu f, = — 0,74 — 6,04 = — 6,78 H/MMm2 (cxaTue);
WanyTpu f, = — 0,74 + 6,04 = + 5,3 H/mm?2 (pacTsikeHve);
OTKoHeHWe OT ropu3oHTanu natpybka us-3a BnusaHus MoMeHTa 6yaeT

. & 0,0066 -5
i :E: 25 = 8,8 - 107 paguaH.

Y.2.5 llokanbHbIe Harpy3Ku, BO3HMKaKLWUe 13-3a NpucoeaUHEeHUs roprioBUHbI
¥.2.5.1 MeToq OTHOCUTCA K roprioBUHaM, Haxo4sILLMMCS HA OQHOM YPOBHE C KOPNyCOM, Tak U K BbICTYMalOLWMM
ropriosuHam. [lnuHa roprnoBvHel HE OrpaHMYMBaeTCs U paccmaTpuBaeTcsl kak nonybeckoHeuHas. OgHako Heobxoau-

MO OrpaHUuMBAaTL HWKHUIA MNpederl BHYTPEHHEro BbICTYNa, PaBHOMO ,/2,1. FOpnoBnHLI C BHYTPEHHMM BbICTYNOM
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MeHblUe YeM f 2rf , JOMKHbI pacCMaTpuBaTLCA KakK FOPIIOBUHbLI, HAXOASLWMECA HA OQHOM YPOBHE C Koprycom. Ecnm

BHYTPEHHWI BLICTYN HE yAOBNETBOPSAET 3TOMY OIPaHNYEHNIO, HEODXOAMMO NOAXOAUTL C OCTOPOXHOCTBIO.

Bce koathdmumeHTbl KOHUEHTPaUuM HaNpsbkeHn npyvBeAeHbl HA pucyHkax Y.31 —Y.38 BknoumTenbHO U OCHOBa-
Hbl HA TEOPWMM MAKCMMAaNbHOIO FMABHOIO HANPSHKEHUS.

KoathdumumeHTbl KOHLEHTPaLMKM HaNPshKeHUN, NnpuBeaeHHble B ¥.2.5.2 — Y.2.5.7, OTHOCATCA K [aHHbIM, MOITyYeH-
HbIM Ansi chepbl MOCTOSIHHOW TOMWMHLI T', B TO BpeMsl Kak Ha NpakTuke T' paccmaTpuBaeTcsl Kak nokarnbHasi TONwmMHa
Kopnyca B MecCTe NMPUCOEAVMHEHUS K FOPoBuHe, TOrAa Kak TONWMHA OCTarnbHOrO KOpryca MMeeT MeHbluee 3HadveHue T.
TonwwmHa koprnyca He AOIbKHA yMeHbwaTtbea Ao T Ha pacctoauun H, rae H namepsieTcsl OT BHELLHEN MOBEPXHOCTU

D,
narpybka unm ot kpasi oTBepcTusi, ecrv naTpybok oTcyTcTeyeT, H paBHO HaMMEHbLLEMY 3HaYeHno u3 H = 7” mwH={DT.

HanbHenwan akcnnyataums NoATBEPXAAET, YTO €Cnu TONWMHA HAropHOW €MKOCTU ymeHblaetcs ¢ T'ao T
Ha paccTosiium H OT ropnoBWHbI, MOTYT BO3HUKHYTE G0ONee BLICOKWE HANPSDKEHUS, YEM Te, YTO NMpUBeAEHbl HA PUCYHKAX

Y.31 — Y.38 BMOUMTENBHO, AN ManeHbkUx 3HaYeHUn p 1 BoNbLUMX 3HAYEHWI % JononHuteneHble ykasaHusi He

MOryTt 6bITb npuBeaeHbl Ha AJaHHOM 3Tane.

B aton npoueaype ONMCHLIBAETCA METOA BbIMUCNEHMA MAKCUMANbHBLIX HANPSXKEHUNA, KOTOPbIE MOMYT BO3HUKHYTb
B KOpITyCe, a He B ropnoBuHe. B HEKOTOPbIX CNy4asx BuIMUCNEHHBIE HANPSHXKEHUA MOTYT ObITh BhilLE B CTEHKE FOPIIOBUHbI,
YeM B KOPMyCe HaropHOW €MKOCTHM, OCODEHHO 3TO KacaeTCA OYeHb TOHKMX TFOPMoBWH. 3TW Cnyvyau He paccMmarpu-
BalOTCA.

B Y.2.5 — ¥Y.2.6, B KOTOpbIX paccMaTpuBaloOTCA TONbKO paguanbHble FOPNOBUHLI, NPUMEHAIOTCS AOMNONHUTENbHLIE

COKpaleHUsT:
M — BHewWwHW# MOMEHT, BO3AENCTBYIOWMI Ha ropnoBuHy (B H-mm)
P — BHyTpenHee gaenenmne (B Himm?2)
Q — paguwanbHoe oceBoOe AaBrieHWe, BO3AENCTBYIOWEE HA FOPNOBUHY
R — cpeprwii pagnyc kopnyca cdpepudeckon hopmel (B Mm)
r — cpepHui paguyc roprnoBuHbl (B MM)
S — ycunue cppura, BO3AenCTByOWES Ha ropnosuHy (B H)
T' — nokanbHas TONMHA CTEHKW KOPNyca B MECTe COeAUHEHUs C FOPNOBUHON (B MM)
f — nokanbHasa TOMWMHA CTEHKU FOPNOBUHLI (B MM)
o r |R
p — OesapaamepHbIi NapameTp :E T

Omax — MaKCUManbHOe HanpsiKeHWe, BO3HMKAIOWEee U3-3a MECTHOM Harpy3ku.
Y.2.5.2 MakcvmanbHoe HanpsbkeHue B MecTe coeauHeHusi chepbl/rToproBuHbI, BOSHUKAIOWEE U3-3a BO3AENCTBUSA
BHyTpeHHero gaerneHus. Ha pucyHke ¥Y.31 paHbl rpadmkm koachdUUMeHTOB KOHUEHTpaumun Hanpsbkenus (SCF) B 3aBuCK-

t
MOCTK OT 6e3pa3MepHOro napameTpa p, ANst PasHbIX 3HAYEHUA OTHOWEHWA T+ ANS FOPNOBUH, YCTAHOBNEHHBIX HA

OJHOM YpOBHE CO CTEHKOU kopnyca. MakcumanbHOe HanpspkeHWE Opgy BBIYMUCIAIOT

PR
Omax = SCF - —-.
max 2T|
Ha pucyHke Y.32 npvBegeHbl aHanormmuHble rpadvku s ropfioBUH € BLICTYMOM.
Mpexae Yem nonb3oBaTbCsl pUCYHKOM Y.32, Heobxoaumo ybeanTbes, YTO BLICTYIN FOPNoBUHLI paBeH unn 6onbwe

YeM f 2rf ; eCriv YCrOBWE He BbIMONHEHO, HeO6X0AMMO MCONb30BaTh rpadvk Ha pUcyHke Y.31 ana ropnoeuH, yCTaHOB-

TNEHHbIX HA OJHOM YPOBHE CO CTEHKOWN Kopnyca.

¥.2.5.3 MakcumanbHOe HanpsbkeHue B MecTe coeuHeHusi chepbl/fOpNoBUHLI, BbI3BAHHOE BO3OAEUCTBMEM paau-
anbHOW Harpy3ku unu oceeoro aaenenusi. Ha pucyHke Y.33 npuBeaeHbl rpadmky KoadPUUUEHTOB KOHLEHTpaunm
HaNPsSDKEHUS1 B 3aBUCMMOCTM OT Oe3pa3amepHOro napamertpa p Al FOPNOBWH, YCTAHOBIEHHBIX Ha OAHOM YPOBHE CO
CTeHKON kopryca. MakcumarnbHoe HanpsbkeHue BbluncrisieTcsl nyteM nepeMHoxeHuss SCF, nony4eHHoro no pucyHKy
Y.33, Ha

Q B T.€
2an'JT" e

Q R
= SCF - J R
Omax 2TV T

Ha pucyHke Y.34 npvBegeHbl aHanomuHole rpacduki Anst roproBuH C BbICTYIOM.
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Mpexae Yem Nonb3oBaThCsl PUCYHKOM 34, Heo6xo0aMMO yBeauTbCs, YTO BbICTYN FOPrNoBUHLI paBeH unu GonbLe,

YeM f 2rt ; ecnv ycrnioBve He BbINONHEHO, HeobxoauMo Mcnonb3aoBaTh rpaduk Ha pucyHke Y.33, utobbl onpeaenuTb

3HaqeHuss SCF.

¥.2.5.4 MakcumanbHOe HanpsikeHne B MecTe COeAMHEHMs Cepbl/FOPNoBUHbI, BbI3BAHHOE BO3AEWCTBUEM BHELL-
Hero MomeHTa. [ns roproemH, YCTaHOBMEHHbIX Ha OOHOM YPOBHE CO CTEHKOW KOprnyca, MakcuMarnbHOe HanpsikeHue B
MecTe coeamHeHust cdepbl/FOproBUHBI MOXET ObITe OnpeaeneHo ¢ noMoLbio pucyHka Y.35. Ha nepeom ware HeoGxoaw-
Mo onpedenute SCF ansi COOTBETCTBYIOWEN reoMeTpumn FroproBUHbI HANOPHOW emkocTW. MakcumanbHoe HanpsbkeHue
nony4aetcs ymHoxenmem SCF, nony4YeHHOro takum obpasom, Ha koadduumneHT

M [rR
i R

M [R
Omax = SCF 5. /F'

Ons ropnoBuH, yCTaHOBMEHHbLIX C BLICTYNOM, 3KBMBANEHTHOE MakCMMmanbHOe HanpsbkeHue onpeaensieTcsl Takmm
xe obpasom, kak nokaszaHo Ha pucyHke Y.36, ans onpegenexuss SCF.

Heobxoaumo ybeanTbesl, YTO BbICTYN FOPIIOBUHBI PaBeH unu Gornblue, Yem ,/ 2rf ; €CNU YCIoBUE He BbIMOITHEHO,

HeobXoOAMMO WCMONb30BaTh Ty Xe npouedypy, YTO WM ANsl roproBWH, YCTEHOBMNEHHbLIX HA OOHOM YPOBHE CO CTEHKOM
Kopryca.

¥.2.5.5 MakcumanbHoe HanpsbkeHne B MecTe coeauHeHus cepbl/ropnoBUHbl, BbI3BAHHOE BO3AEUCTBUEM
yewnus casura. nst onpepenenna SCF ons ropnoevH, YCTAHOBINEHHBIX HA OAHOM YPOBHE CO CTEHKOM Kopnyca, Heobxo-
AVMO Ucnonb3oBatb pUcyHok Y.37. MakcumanbHOe HanpsiKeHWe Opygx BBIYUCMSETCA MNyTEM MNEPEMHOXEHWSA MNONnyYeH-

S
Horo SCF v koadbduumeHTa T
S
] = SCF -
max 2nrT"

Ansa ropnoBWH, YCTAHOBMEHHbBIX C BbICTYNOM, JOJKHA MCMOMNb30BaThCS BbIEU3NOXKEHHasi npouedypa (CM. pucy-
Hok Y.38).
Heobxoaumo npoBecTu NPOBepKy, 4ToObl y6eamTbes, YTO ANUHA BHYTPEHHEro BbICTYNa FOPNOBUHEI paBHA WUIK

GonbLue \/Et- .

Ecnun ycnoBue He BbINOMHAETCS, HEOOX0AMMO MCNONb3oBaTk Npoueaypy, COOTBETCTBYIOLLYIO Npouedype Ans rop-
NOBVH, YCTAHOBIMEHHBIX Ha OQHOM YPOBHE CO CTEHKOW Koprnyca.

Y.2.5.6 MakcmanbHoe HanpsbkeHne B MeCTe cOoeavHeHusi cepbl/TOproBUHbI, BbI3BAHHOE BO3AENCTBUEM KOMOU-
HUPOBAHHOW Harpy3ku. YUTo6bl OCTOPOXHO OUEHWUTH HampshxkeHve, BO3HMKaKoLWee Mo BO3AeNCTBUEM KOMOBMHMPOBaH-
HbIX Harpy3oK, HeobXoAMMO CMOXMTb MakCUMarbHbIe HaNPSKeHWs 4151 KaXAOW Harpy3ku, B3siTON MO OTAENbHOCTU. JTa
oueHka Bcerga byget NpMbnManTenbHON, T. K. HaNpshKeHUst ANs KaxaoW OTAENbHON Harpy3ku MOTyT BO3HMKaTb B PasHbiX
MecTax u UMeTb pasHoe HanpaeneHue (Gy WMnu o).

Y.2.5.7 HanpsixkeHusi, BO3HUKalOWMe Ha OTAANeHuM OT HarpyxeHHoW obnactu. Meton, npuBeaeHHbili B Y.2.5 gnsa
BbIMMCIIEHNA MECTHBIX HAMPSBKEHUM B MECTe COeAMHEHMs Chepbl/roprioBUHbI, YYMTLIBAET TONBKO MakCMMarbHbIE ypOB-
HW HanpspkeHui. NHbopMaUmMA 0 HanpsKeHWsIX, BO3HMKAIOWMX Ha OTAANeHun OT Harpy>KeHHOW obnacTtu, OTCyTCTBYeT.

Pacnpepenenvs HanpspkeHusi B6NM3n OoT MecTa coeguHeHns cdepbl/TopnoBUHBEI HEOBXOAUMBI B TEX Cnydasx,
KOrga psigoM OT paccMaTpyBaeMOW Harpy>KeHHoW obnactu HaxogsaTcsl Apyrve HarpyxeHHble obnactu. CnegyeT ncnonb-
30BaTh AaHHble, JOCTYMNHbIe B Y.2.4, 4Tobbl onpedenuTb 371 HanpskeHwst. [pegnonaraeTcs, YTo XOTS BeNWYMHbI NOKasb-
HbIX HArPy30K MOTYT pas3nu4aTbesi, rpadvik YPOBHSA HAMNPSXKEHNA B 3aBUCHMOCTU OT PAcCTOSIHUSA OT Harpy>XeHHoOW obnactu
OCTaeTcss B OCHOBHOM OAWHAaKOBbIM. PacnpegeneHne HanpsXeHws Ha OTAaneHun OT HarpyXeHHOn obnactm moxer
6bITb BEIYMCIIEHO MO Npoueaype, NpuBedeHHoW B Y.2.4, ¥ 3HaYeHwsl, NoNyYeHHbIe TakuMm o6pasoM, NepemMHOXaloTCa Ha
koahpuumeHT K, rae K — OTHOWEHWE Oy y, ONPpeaenerHHoe B Y.2.5, K HANPSHKEHMIO HA KPalo NMPUCOEAVHEHUs, BbIMUCNEH-
HOIo B COOTBETCTBUM C Y.2.4.
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001 0,10 10 10,0
p =

PucyHok ¥.31 — MakcumasibHoe HanpshkeHue B cdepe ANns BHYTPEHHEro AaBfieHus
(ropnoBUHbI, YCTAHOB/IEHHbIE HA OJHOM YPOBHE CO CTEHKOW Kopmyca)

0,01 0,1 1,0 10,0
p="VrTt

PrcyHok ¥.32 — MakcumasibHOoe HanpskeHne B cdiepe A1 BHYTPEHHEro AasfieHns
(ropnoBUHbLI, YCTAHOB/IEHHbIE C BbICTYNOM)
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0,01 01 1,0 10,0
p="~-VR/r

PucyHok ¥.33 — MakcumanbHoe HanpshkeHne B cdpepe 47151 0CEBOro AaB/ieHus
(ropnoBuWHbI, YCTAHOB/IEHHbIE HA OAHOM YPOBHE CO CTEHKOW Kopryca)

o0l 01 10 10,0
p="-VR/r

PucyHok ¥.34 — MakcumanbHoe HanpshkeHve B cdepe 419 OCEeBOro AaBeHus
(ropnoBuHbI, yCTaHOB/IEHHbIE C BbICTYNOM)

p=£>/K7T

PucyHok ¥.35 — MakcumasnibHoe HanpsbkeHue B cpepe Anas Harpy3km OT MOMEHTa
(ropnoBUHbI, YCTaHOB/IEHHbIE HA OAHOM YPOBHE CO CTEHKOW kopryca)
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0,01 01 1,0 10,0
p="Vri

PucyHok ¥.36 — MakcumanbHoe HanpsbkeHue B cihepe g/1a Harpysks OT MOMeHTa
(ropnoBuUHbI, YCTAHOB/IEHHbIE C BbICTYNOM)

0,01 01 1,0 10,0
p =

PucyHok ¥.37 — MakcumanbHoe HanpshkeHue B cdepe ANa CABUrOBON Harpysku
(ropnoBuWHbI, YCTAHOBMEHHbIE HA OAHOM YPOBHE CO CTEHKOW Kopryca)
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LW rr

PucyHok ¥.38 — MakcumanibHoe HanpsbkeHue B cdepe ANs CABUTOBOI Harpysku
(ropnoBUHbI, YCTAHOB/IEHHbIE C BbICTYNOM)

Y.2.6 BAnsiHME BHELIHNX CU1 U MOMEHTOB Ha naTtpy6ku

3HauunTeNlbHble BHELLUHWE CWIbl MU MOMEHTbI, Bbl3BaHHble TemnepaTypHbIMU KonebaHuamu Tpy6bonpoBoAOB, MOryT
BO3JeliCTBOBaTb Ha NaTpy6KkM HamopHbIX eMKOCTEN.

HanpsikeHus, Bbl3BaHHble BO3JENCTBUMEM 3TUX CU M MOMEHTOB, 6yAyT 3HAUUTENIbHO 3aBblllEHbl, €CM Npu onpe-
AeneHnn cun B TpybonpoBoge Aenaetca npeanonoXxeHue, 4to NpucoeanHeHve TpybonpoBofa K HanoOpHOW eMKOCTu
COOTBETCTBYET NPUCOEAVHEHUI0 K SKOPHOWN Tpybe.

Bonee TOYHble 3HAYeHUSA OKOHYATE/IbHbIX BE/IMUYMH CU U MOMEHTOB MOryT ObiTb HalifleHbl, €Cn OTK/OHEHMe,
Bbl3BAHHOE €AVHUYHOW pajuasibHOM Harpys3koi, W YKIOHbl, Bbl3BaHHble €AWHWYHLIM MPOAO/IbHBIM U OKPYXHbIM MOMEH-
Tamu, pacnpefeneHbl No naowaaun natpybka v U3BECTEH TUN apMUPOBaHUSA.

OTU 3Ha4YeHUsA MOryT ObiTb HalifieHbl AN 3afaHHbIX HanoOpHbIX €MKOCTeil WM naTpybkoB Mpy NOMOLLM MeTOoAOoB,
npvBeAeHHbIX B Y.2.2.4 1 Y.3 N UMNVHAPUYECKNX HAMOPHbIX EMKOCTEW, 1 NPy NOMOLLM MeTOAOB, NPUBEAEHHbIX B Y.2.4.3
nY.2.4.4 gna chepnyeckmx HanopHbIX eMKOCTEN.

Ecnn Harpysks, co3gaBaemble TpybonpoBOAOM, W3BECTHbI, HAMNpPsHXKEHUS B HaMOPHOW €MKOCTU [0/1KHbl Haxo-
ONTbCA MO METOAY, NPUBELEHHOMY B Y.2, 3a WCK/IKOUYEHMEM CnyvyaeB, ecnn B naTpybke C BHELWHWM KOMMEHCUPYIOLLUM
KOMbLOM TONLWMHOW P, Ha KOTOpOe BO3AENCTBYET OKPY)XHOW MOMEHT, CYL,eCTBYET AOMOSHUTE/bHbIA OKPYXHON MOMEHT

v
B KOpMNyce Ha Kpail apMUPYHOLLEro Kofbla A0 —— , 3TO 3HaYyeHue [J0/MKHO 6biThb A06aB/IeHO K 3HAaYeHuo S0, BblUMC/IEH-

HOMY no ¥Y.2.3.

MonpaBka ¥ OTKNOHEHWEe naTpybka, NpuUBEAEHHbIe Bbile, NPUMEHSAIOTCA TOMbKO A7 OKPYXHbIX MOMEHTOB Y U3-3a
adhdpekTa KEeCTKOCTU MpucoeamHeHus natpybka, KOTopbli MMeeT Hebonbloe BAMsHME Ha 3PEeKT NPOAO0sbHbIX
MOMEHTOB.

HanpsxeHune BHYTpU Kopnyca, Bbl3BaHHOE OKPYXHbIM crubarwmMm MOMeHTOM MO, CyMMUpPYeTCs C OKPYXHbIM
MeMOpaHHbIM HanpsXXeHUWeM, Bbl3BaHHbIM BHYTPEHHWM AaBfIEHWEM, HO 3TOr0 HamnpskKeHws He 6yfdeT, ecnivm HanopHas
€eMKOCTb OyAeT NpoxXoauTb rMapasB/MyecKOe WCMbITaHue.
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MpunoxeHue @
(cnpaBouHoe)

PeKOMeHAyeMbIe onopbl AnNA BepTUKaNbHbIX HANOPHbLIX
nu 693HaI'IOprIX eMKocTel

PekomeHyemMbiMK Oornopamu ansi HANOPHbLIX U GEe3HaNOPHLIX EMKOCTEN ABNATCA:

a) 6eTOHHBIN byHAAMEHT; nnu

6) MeTannMueckasi NNacTMHa Ha POCTBEPKE 3HAYUTENBHON TOMWUHLI, 4TO6bI MecTHasi aechopmaums NNOCKOro gHa
€MKOCTW He MpeBbilana AornyCTUMbIX PACHETHLIX 3HAYEHUN.

B kayecTBe OCHOBaHWSI HE [OMNYCKAETCsl UCMOJIb30BaTh BbIPOBHEHHYIO 3€MMI0 HE3aBUCUMO OT TOro, €CTb N Noa-
CblNKa M3 necka Unu 3 Jpyroro rpaHyrMpoBaHHOIO Marepuana.

Ecrnu wncnonb3yeTtcAa GeTOHHOE OCHOBaHWE, OTKIOHEHUE OT HOMWMHANbHOIO YPOBHA HE AOMKHO NpPeBbillaTtb
+ 1 mm/m. Mepen ycTaHoBKOW 6e3HanopHOW WM HanopHOW eMkocTu 6eToH gormkeH 6biTb 06paboTaH crnoem 6GuUTym-
HOro necka TOMWUHON 25 MM. BUTYMHBIN Necok NPon3BoANTCSl MyTEM FOPAYEro CMELLMBaHUS B CNeAyoWmMX nponopumsx
no macce:

(9,0£0,5) % HETOKCUYHBIN Pa3XUKEHHbIA BGUTYM (T.€. Pa3XKEHHbIH KEPOCMHOM, @ HEe KPeo30TOM);

(10x1)% HaMONHWTEINb, B KQYECTBE KOTOPOro UCMOMb3yeTCsl U3BECTHAKOBAs Mblfb, NPOCESAHHAsA Yepes CUTo

(pasmep sAvelikn cuta 75 MKM), UNU NOPTIEHA-LEMEHT;

(81+1,5)% uNCTBIA CyXON NPOMBITbIA NECOK.

B kadecTBe ansrepHaTUBbI Necky MOryT GbiTb MCMONb30BaHbl WwebeHb (hpakuvm ot 1 Ao 7), Wwrak unm n3BecTb.

B kavecTBe noAckinky Anst 6GETOHHLIX OCHOBaHWI He PEKOMEHOYETCH UCMONb30BaTb PIXNbIA MECYAHbIA TPYHT.
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MpunoxeHne X
(cnpaBoyvHoe)

KOHCTPYKUMSA MeTa/l/IMYyecknx NpoywnH 1 uand

X.1 Heo6xoanMo cornacoBbiBaTb, Kak MaHWUMynMpoBaTb HaMOPHOV €MKOCTbI BO BpeMmsi MOrpy3ku, pasrpysku, npu
TPaHCNOPTUPOBKE, XPaHEHUN, YCTAHOBKE W AeMOHTaxe. Llenn u cTasbHble KaHaTbl HE A0/KHbl HENnocpeacTBEHHO KOH-
TaKTMpoBaTb CO CTEK/IOKOMMO3UTOM.

X.2 Heob6xoanMo onpefenutb KOMMYECTBO, MOJIOKEHUE, OPMEHTALMI0 U TUM NPOYLWIMH AAs Landg nogbema.

Hwke npuBeAeHbl TUMMYHbIE CRy4Yau.

a) bawHs: [MMapa uand c BepxHero kpas, npoywuHa pAns nogbeMa (nog 90° Kk uandgam) € HUXHEro kpas
(cm. pucyHok X.1).

6) Bbicokasi BepTUKanbHas UWAMHApUYeckass Ge3HanopHasi eMKOCTb: napa napasnsesbHbiX MpoyWWH ANa nogbe-
Ma, pacrnosfioXeHHbIX Ha N/OoCKOl TOpLEeBON CTeHke (NOAbEM OCYLLeCTBASieTCS 4Yepe3 pacnpefenutesnibHyt 6asky),
1 NpoylirHa ANna noAbemMa psiiloM ¢ ocHoBaHueMm (nog 90° K AuameTpy, COefMHSIOLEMY BEPXHUE MPOYLWUHbI) (CM. pucy-
HOK X.2).

B) KopoTkasi BepTUKasibHas UWIMHAPUYECKas eMKOCTb: Mapa MpoyLIMH B MOCKOCTM AvMameTpa Ha Niockol Topue-
BOW CTeHKe (CM. pUCYHOK X.3) unu Tpu paBHOYAANEHHbIX paguanbHbIX MPOYLWMWHBI A8 NoAbema Mo Kpakw TopLeBol
CTEHKMN (CM. pPUCYHOK X.4).

r) Fopu3oHTanbHas 6e3HanopHas eMKOCTb: napa NPOYLUH B MJIOCKOCTU BEPXHEW LUEeHTPasbHOW NUHUKU (CM. pucy-
HOK X.5) nnn 6e3 npoyLunH, ecnu UCNoMb3yHTCA TKaHEBbIE CTPOMbI.

X.3 flomkHa paccunTbiBaTbCA Haubosnbluas XecTkas Harpyska Ha Kaxayl NpoyLivHy uau uandy, npu 3Tom Heob-
XO4MMO Y4YuTbiBaTb HanpaBfieHUe Harpysku.

X.4 Hecyuwas cnoco6HOCTb NPOYLUMHBI AO/HKHA PaBHSATLCA HeCylleil CnoCOBGHOCTU MeTaslIMyeckoli CKobbl.

KoHcTpykums uand go/mkHa obecneymBaTb COBMECTMMOCTb CO CTpoOnaMy U3 MeTan/IMyeckux KaHaToB WM C
TKaHeBbIMU CTpOMNaMu.

X.5 MpoywuHa nnm uanda Ao/HKHbI KPENUTLCA K HanopHoli eMKOCTM 4Yepe3 OCHoBaHMe. B kauecTBe OcHOBaHWs
06bIYHO MCMO/b3YIOT METa/N/IMYecKoe KOJbLO, KOHTAKTHYI0 MIOLWAaAKY WX paMHYK KOHCTPYKUMIO, NpefHa3HayeHHble
ONna pacnpefeneHnsi Harpysku rno oyeHb GOMbLUOK Miowagn.

X.6 MecTo coefMHEHUs1 OCHOBaHMS ANA MPOYLUMH M uand A0/MKHO NPOBEPSATLCS Ha MPOYHOCTb Ha OTPbIB M MPOY-
HOCTb Ha CABMW.

X.7 TMpn HeobxogumocTy AedhopMauun, Bbl3BaHHble MECTHOIM Harpyskoli B CTEHKE HamOpHO eMKOCTW, AOJDKHbI
NpoBepsiTbCA B COOTBETCTBUM C MPUIOXKEHUEM Y.

PucyHok X.1 — Llandbl 1 npoywmnHa
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PucyHok X.2 — [MapasnfienibHble NpoyLUVHbI

PucyHok X.3 — lpoyLlwurHbl B NJIOCKOCTM AnameTpa
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PucyHok X.4 — PaBHOyfa/ieHHble pajunasnibHble MPoyLUNHbI

PucyHok X.5 — TpoyLuHbl B MAOCKOCTW TOPWU30HTa/IbHOW HaMNOPHOW eMKOCTK
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MpunoxeHne L
(cnpaBoyvHoe)

OnpepgeneHve Temnepatypbl TennoBol gedopmaynm
Temnepatypa pgedopmauum npu Harpyske 1,81 H/MM2 fonxHa 6bITb 3anucaHa kak TemnepaTypa TemnsjoBoii
Aedhopmaymy CMofibl.

L1 CyuwHocTb MmeToa

O6pasel, NoABEPraloT TPEXTOUEUHOMY U3rMBY Mo AeiCTBUEM MOCTOSIHHON HArpy3ku CO CTOPOHbI FMTABHOMN MI0CKO-
CTM o6pasua (NPeAnoYTUTENLHO) ANA MOMYYEHUS HanpsbkeHus npu usrnée. TemnepaTtypy MNOBbILAOT C PaBHOMEPHOI
CKOPOCTbIO U (DUKCUPYIOT 3HAuYeHWe TemnepaTtypbl, NPy KOTOPOK BO3HMKAET CTaHAAPTHbLIA Mporué, COOTBETCTBYHOLLMA
YCTaHOB/IEHHOMY YBE/IMUEHUIO HAMNPSHKEHUS Mpu n3ruée.

Ll.2 O6opypoBaHune

L1.2.1 YcTpoiicTBO ANA CO3[aHMA HANPSHXKeHUs npu nsrnbe

YCTpPOIACTBO A1 CO3[aHUS HanpshkeHus npu um3rmbe (panee — YCTPOWCTBO) AO/MKHO ObiTb CKOHCTPYMPOBAHO
B COOTBETCTBUM C PUCYHKOM Ll.1. YCTpPOMCTBO COCTOUT M3 XECTKOW MeTasl/IMYecKoN pambl, B KOTOPO MOXeT CBO6OAHO
nepemMeLlaTbcs CTepPXeHb B BEPTUKa/IbHOM HanpaB/fieHWW, B OCHOBaHWW KOTOPOI yCTaHaBMWBAKOTCA B FOPU3OHTa/IbHOM
NOMIOXEHUN MeTannvyeckme Oonopbl NOAYLUANHAPUYECKOl hopMbl.

A-A

1 — npubop C KPYrosoi LWKaoi; 2 — TepMoMeTp; 3 — Mellasika; 4 — Harpyska, b — wupnHa ucnsiTyemoro obpasua

PucyHok L1 — Mpu6op ana onpedeneHus Temnepatypbl usrmba nof Harpyskoii
(nokasaHo ANsi MUCMbITaHUSI CO CTOPOHbI FNaBHOW NIOCKOCTU 06pasua)
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MaTtepuan onop v BepTHKarbHbIX 31EMEHTOB pambl OIKEH UMETb TaKoM e Ko3(MdUUNEHT TennoBoro JIMHENHo-
ro pacWMpEeHUs, 4YTO U CTepXKeHb.

M pwu™medaHu e — Ecnu BepTukanbHbie 3nemMeHTbl Npubopa He UMEIOT OAVHAKOBOIO Ko3dduuMeHTa TENIOBOTO
JIMHENHOTO pacWUpeHusi, TO Pa3HOCTb B U3MEHEHUN ANIMHbI 3TUX 3MEMEHTOB NMPUBOAUT K NOFPELUHOCTU M3MepeHuUsl
Kaxylieroca npomba obpa3sua. B atom crnyvyae Heo6xoaMMO NMPOBECTU KOHTPOIBLHOE UCTIbITAHME B KadecTBe 00pa3sua,
MCNOrb3ysl KOHTPOIbHBIA 06pa3sel, U3roTOBMNEHHbIN U3 MHBapa urm GopocunukatHoro crekrna. TonwmHa KOHTPOIbHOIO
obpasua pgornxkHa 6biTb paBHa TonuwmHe obpasua. [luanaszoH Temnepatyp UCMbITAHWUSI KOHTPONBHOMO 00pa3ua AorpkeH
COOTBETCTBOBATH AMana3oHy TemriepaTtyp ucnbitaHusi obpasua. [lomkeH OblTb onpegeneH nonpaeoYHbil koahULMeHT,
pPa3MepHOCTb KOTOPOro BbIpaKaloT B MunnumeTpax. Ecnu nonpaBouHbiit koadhcdmumenta npeeviwaet 0,01 MM, ero 3Ha-
YeHue HeobXOAMMO yYMThIBATb B pe3yrnbrarax MCTbiTaHusl, NpubaBnsia K 3HAa4YEHUIO Kaxyluerocs npornba obpasua.

CrepxeHb JorpkeH 6blTb OCHalLeH NOACTaBKOW ANSl MOMELLEHUs! TPY30B M Harpy>alowyM HaKOHEYHUKOM.

Pagvyc 3akpyrneHus Harpyaiowero HakoHe4YHUKa U onop AorpkeH coctaensathb (3,0 £ 0,2) mm. WnprHa koHTakT-
HOIM MOBEPXHOCTM Harpy»Xalowero HakoHe4YHWKa U onop JomkHa 6biTb He MeHee WKMPMHBI 06pa3sua.

Mponet (pacctosinve Mexay TOYKamM KOHTakTa obpasua ¢ onopamu) AorkeH ObiTb (64 £ 1) Mm.

BepTukansHoe ycunue, npunoxeHHoe k obpasuy nocpeACTBOM HaKOHEYHWKA, AOIDKHO NpUXOAWUTBLCA Ha cepeau-
Hy paccTosiHMs Mexgy onopamu. JIMHUM conpukoCHOBEHUsT onop ¢ 06pa3uom AomkHbl 6biTe NapannenbHbl NNOCKOCTH
HaKOHEYHMKA U HaXoAMTLCA MoA NPsIMbIM YITIOM K AnvHe o6pasua, pasmelleHHOro CUMMETPUYHO nonepek 3TUX NIUHWIA.

Ll 2.2 HarpeBaTtensHoe o6opyaoBaHue

B komnnexT HarpeBaTensHOro o60pyAoBaHWS QOMKHbI BXOAUTL HarpeBarenbHas BaHHA, HANONMHEHHan Tennone-
pepalowen XKUAKOCTbIo, MeLanka, bnok ynpaesneHus.

YpoBeHb TennonepeaaloLei XXUAKOCTU B HarpeBaTenbHOW BaHHe orKeH 6biTh Bbilwe BepXHeN Nnockoctn obpas-
ua He meHee, YeM Ha 50 mm.

Tennonepepaiowasn XmakoCTb AOMkHA 6biTb cTabunbHa B Anana3oHe M3MEHEHUS TEMNEpaTypbl UCTILITAHUA U He
JOmnXHa Bbi3biBaTb HabyxaHue unu pactpeckuBaHne obpasua.

B kauecTBe Tennonepeaalowen XmMaKkoCcTU pekoMeHAyeTCsl UCnonb3oBaTb napaduH, TpaHchopMaTopHoOe Macno,
MUUEPUH UINKM CUMNMKOHOBOE macno. [lonyckaeTca NpUMeHeHWe Apyrux XuaKocTen.

Bnok ynpaBnexus gomxeH obecneumBaTth yBenuyeHne TemnepaTypsl C paBHOMEPHOMN ckopocTbio (120 £ 10) °Chi.

CKopOCTb HarpeBaHusi NepuoanYECKU NPOBEPSIOT:

- 6o NyTeM NpPOBEPKM aBTOMATUYECKOrO NOKasaHWa TemnepaTtypsl;

- NMBo NPoBEpPKO NOKa3aHWA TeMnepaTypbl Kaxabie 6 MUH BpyYHYIO.

TpeboBaHUs K CKOPOCTW HArpeBaHUA CUMTAIOT YAOBMNETBOPUTENBHLIMU, ECNIU Yepe3 Kaxable 6 MUH B npouecce
UCMbITAHWA M3MEHeHne Temnepatypbl coctaensieT (12 + 1) °C.

PasHoCTE TemnepaTyp XuAKOCTU B HarpeBaTellbHOM BaHHE MEXy TeMnepaTypol y cepeauHbl U y KOHLOB obpas-
ua He AaonxHa npeebiwaTe £ 1 °C.

MpumeyaHUe— B KOHCTPYKUMKN HarpeBaTeribHOro o6opyaoBaHmst criegyeT npegycMoTpeTb aBToMaTNyecKkoe
npekpalleHne HarpeBaHusa Mo AOCTUXKEHUM 3HaYeHusl CTaHd4apTHOro npormba.

U.2.3 Mpy3bl
Ona HarpyxeHusi obpasua go Tpebyemoro HanpsbkeHusa npu uarmbe, paccunTaHHoro B cooteeTcTBUM ¢ L|.4.1,
HeobxoayMo UMeTk Habop pasHOBECOB.

MpumedyaHune— Moxer notpeboBatbcsl HAGOp pasHOBECOB, OTNUYAIDLLMXCA NO Macce Ha 1T

Ll.2.4 CpegcTBO U3MEpeHUsa TeMnepaTypbl

CpeactBo n3mepeHusl TemnepaTtypbl QOMKHO MMETb TOYHOCTE He MeHee 0,5 °C.

CpeacTBO M3MePEeHUs TeMnepaTypbl OOMKHO ObiTb OTKanMObpoBaHo Ha rNMyOGuHE MOrpyXeHWs 4N KOHKPETHOro
ucnonb3yemoro npubopa. datumk TemnepaTypbl cpeacTBa U3MepeHnst TeMnepaTypbl AOIKEH pacronaratbCsi Ha pac-
ctoaHum (2,0 £ 0,5) MM OT cepeamHbl 0bpasua.

MpumeuyaHUNe — PekOMEHOYeTCs1 OCHACTUTL HarpeBaTenbHy BaHHY OTAENbHLIM CPEeaCTBOM U3MepeHusi
TEMMEpaTypbl B K&XAOM UCMbITATENBHOM OTCEKE, €CIU UX HECKOJIBKO.

Li.2.5 Mpubop anA namepeHus npornda

Ansi namepeHunst npornba pekoMeHayeTCsi UCMONb30BaTh MUKPOMETP C KPYTOBOW LLUKANONW, KOTOPbIV OAOMKEH UMeTb
TOYHOCTb uamepenus 0,01 mm. Mamepenne npormba npoeoguThe B cepeauHe obpasua mexagy onopamm.

Onsi nameperus npormba JonyckaeTcsl UCMONb30BaTh Apyrue cpeacTBa U3MepeHusi, oTBeqarolme TpeboBaHusaM
TOYHOCTW.

MpwumeyaHne— B npubopax onpegeneHHoro Tmna ycunve Fg, npunaraemoe NpyxuHow npubopa ¢ KpyroBom
WKanow, JdeWcTByeT BBEpPX W MO3TOMY YMEHbLIAeT yCunve, HanpaBMeHHOe BHW3, OKa3blBAaeMOe HarpyXeHHbIM
CTepXHeM, Torga kak B npubopax gpyrmx TUMOB ycunue Fg AefCTBYeT BHU3 W yBENWYMBAET MNPUIOXEHHOe Yycunue,
OKa3blBaeMOe HarpyxeHHblM cTepxHeM. B Takmx cnydasx Heo6xoauMmo onpeaenuTb BenuyWHy WM HanpasneHve F,
4YTObbl MMETb BO3MOXHOCTE kOMMeHcupoBaTh ero (cm. LI.4.1). Mockoneky B onpeaeneHHbIX npubopax ¢ Kpyroeow Lika-
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nowi Fg 3HaunTenbHO W3MeHsleTCsl B guanal3oHe wu3amepenusi npubopa, ero HeobXoaMmo M3MepsiTb B TOW YacTy
AnanasoHa, B KOTopoi ByaeT mcnonb3oBatecst npubop.

L.3 NoaroTtoBka k npoBeAeHUIO UCNBbITAHUA

Li.3.1 Obwue TpeboBaHus

MoBepxHocTK 06pasuUoB AOMKHbI BblTb POBHBIMK M MMagkuMu, CMEXHbIe MOBEPXHOCTM 0bpasua AorkHbl BbiTh
B3aMMHO NeprneHaukynspHel. Ha noBepxHocTsax 06pasuoB He gonyckaeTcsl HanMuue LapanvH, BMATUH, CreaoB Tpasne-
HUS1 U 3ayCeHLEB.

Bce nnockocTn pesaHnst JomkHbl OblTb rMagkumu, credbl MexaHudeckol o06paboTky HanpaBneHbl BAOMb
o6pasua.

TpeboBaHUsi BHelWHero Buga GOSKHbI NMPOBEPSITECA NMyTEM BU3yanbHOrO KOHTpons, TpeboBaHusa K NpsMMU3He,
NPAMOYFONBHOCTU M NIMOCKOCTHOCTU — MPU MOMOLM MUKPOMETPUYECKOTO LUTaHreHUUPKY S,

O6paaubl, He oTBevaowWwme TpeboBaHWAM, ONUCaHHBLIM Bbille, AOMXKHbI GpakoBaTbCs UMM NOABEPraTtbCs MexaHu-
yeckol 06paboTke 40 MONy4YeHWst COOTBETCTBYIOLWLEro pasMepa u hopMbl Nepes UCTbITaHMEM.

Mpy ncnonb3oBaHUn 06pa3sLoB, NOMYYEHHbIX NIMTEEM, AOMYCKAETCA Hanu4yMe BMSITWH, yrna NUTERHOrO yKroHa OT
1° go 2° ansA obnerveHws pacnanybku, a Takke nepenag B TonwmHe He Gonee 0,1 MM, KOTOPLIN 0Bpa3yeTcs NPU OXIaXx-
AeHnn obpa3ua n3-3a pasHoCTV TemnepaTtyp B LUeHTpe obpasua v no kpasm, noatomy obpasubl MOTyT NepekalumBaThes
npu HarpeeaHuu n narmbatbcs 6e3 Harpysku. B cBsian ¢ 3TUM HeobXoaMMO UCNONb30BaTh YABOEHHOE KONMMYECTBO 06pas-
LIOB, MOMy4eHHbIX NMTBEM, M NPUKNagbiBaTe Harpy3ky K AByM obpasuam ¢ NPOTMBOMONOXHLIX CTOPOH.

L.3.2 ®dopma 1 paszmepbl 06pa3LoB

O6paseL usrotaenueaioT B hopMe NpAMOYronbLHOrO napannenenvnea, pasmepbl KOTOPOro AOMKHbI COOTBET-
ctBoBaThb Tabnuvue Ll.1.

Tab6nwnuya U.1— Paswvepsl obpasua

HaumeHoBaHne napametpa 3HaveHue napametpa
Onuna, /; mm 80,0+ 2,0
WupuHa, b, mm 10,0+ 0,2
TonwwuHa, h, Mm 4,0+0,2

L1.3.3 KonuyectBo o6pasuoB

McnbiTbiBaloT He MeHee nsitu 06pa3uoB. YTobbl kOMNEHCUPOBAaTL BNUsIHUE MCKpUBNEHusi, 06pa3subl Heobxoammo
MCIbITLIBATBL, pacronarasi UX B3auMHO NMPOTUBOMONOXHLIMK MIOCKOCTAMU MO OTHOLLIEHUIO K HAIPYKaloLWweMy HaKOHEYHU-
Ky. Ecnn Heo6xoaMMo NpoBecTV NMOBTOPHbIE UCTbITAHUS, TO AN KaXA0ro NMoBTOPHOrO McnbiTaHus notpebyercs apa
AOoNonHUTENbHbLIX 06pa3sua.

Ll.3.4 NMogrotoBka o6pa3uos

O6pa3supbl U3roTaBNUBAalOT B COOTBETCTBUM C HOPMATUMBHO-TEXHUYECKOW JOKyMeHTauueln Ha martepmar. [Npu otcyT-
CTBUM TaKMX ykasaHui ob6pasubl JOMKHbI M3IOTABNMBATLCA npeccoBaHnem B cootBeTcTBUM ¢ TOCT 12015, nutbem nog,
naerneHnem — FOCT 12019, mexaHudeckor o6paboTtkoin — MOCT 26277.

Mpu ucnonb3oBaHun o6pa3sLOB, NOMYYEHHbIX NIMTHEM MOA AaBlieHMeM, WnpuHa obpasua gorkHa 6biTb nepreH-
OVIKYNSIDHA HarNpaBneHnto hOpMYIOLLLETO YCUITUS.

B cnyuyae marotoBneHusi 06pa3LoB U3 NMCTOBOrO Martepuarna TornwmHon 6onee 7 MM, mexaHuyeckon obpaboTtke
noZBepraloT ofHy M3 CTOpoH 00pasua, noka TonwmHa obpasua He GyageT ymeHblueHa [0 3ajaHHoOro pasmepa. Ecnm
CTOpPOHbI 06pa3ua HeoAMHAKOBbI, B NMPOTOKONE UCMbLITAHMA HEO6X0AMMO OTMETUTb CTOPOHY, KOTOpasi noAsepranach
MexaHn4yeckon o6paboTke.

L.3.5 Omxur

UTo6bl CBECTU K MUHUMYMY PacXOXAEHWUsl B pe3ynbTaTax UCMbITaHusl, BbI3BAHHLIE Pa3nMyHbIMK ycrioBusimm ¢op-
MOBaHus1, 06pa3upbl JOMKHbI NOABEPraTbCs OTXKUIY nepea ucnoitaHmem. MNMpoueaypa omxura gomnxHa ycTaHaBrMBaTbCs
B HOPMATMBHO-TEXHUYECKON [JOKYMEHTaUWUW Ha marepuan.

L1.3.6 KonguuuoHupoBaHue

KonguumoHnvnpoBaHve o6pa3suoB AOMKHO NMPOBOAUTLECA B COOTBETCTBMU C TpeBOBaHMSIMU HOPMaTUBHO-TEXHUYEC-
KOW I0KyMeHTauuu Ha matepuarn. B cnyvae otcyTcTBUMA ykadaHuin obpasubl KOHOAULMOHWUPYIOTCA NPpU OQHOW U3 CTaH-
naptHbix atmocdep no NOCT 12423.

Ll.4 MpoBegeHue UcnNbLITaHUA

Ll-4.1 YcTaHoBReHue Harpy3ku
MamepsitoT TonwuHy u wupuHy obpasua ¢ TouHOCThiO A0 0,1 MM. YCTaHaBnuBaloT NponeT mexgy oropamu
64 £ 1) mm.
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MpuknagbiBatoT Harpysky 1,81 H/immZ,

MpuknapbiBaemas Harpy3ka gorkHa cosgaaTb HanpshkeHue npu usrmbe, pasHoe:

- 1,80 MMMa (npegnoytnTenbHOE 3Ha4YEeHUE), B 3TOM Cny4ae rpumeHseTca meton A;

- 0,45 MMMa, B atom cny4ae npumeHsieTca metog B;

- 8,00 Mla, B atom cny4ae npumensetca metog C;

Mpu ycTaHOBNEHWN Harpy3kn Heo6Xxo0AMMO yHUTbIBATL MACCy CTEPXHS, a TalkKe ycunue, BO3HUKalOLWee U3-3a BO3-
[EencTBus Npy>xvuHbl npubopa ¢ kpyroeon wkanon (cm. L.2.5).

Maccy rpysa m,, kI, koTopas HeoGxoaMma ana Harpyxenua obpasua ao Tpebyemoro HanpspkeHua npu nsmbe,
BbIUMCNSIOT NO bopmyne

F-F
Mw="g981 ~Mr u.1)

rme F — npuknageiBaemas Harpyska, H;
Fy — ycunue, BosHuKawWwee ns-3a BO3AEUCTBUA NPYXUHLI Npubopa ¢ Kpyrosow wkanow, H;
m, — macca CTepXHs, Kr.
3Havenne yeunua Fg umeeT NONOXWUTENbHBIM 3HAK, €CNu NPOTMBOAEWCTBME MPY>KUHbLI HANpaBrieHoO B CTOPOHY
obpasua (1.e. BHM3), N OTpULATENBHBIN, €CNU NPOTUBOOEACTBUE MPYXKMHBI HANPABIIEHO B NPOTMBOMNOIIOXKHOM Harpagene-
HUKM (T.€. NPOTUB OMYCKAHUS CTEPXKHA), NN HYNIO, €CINU NPY>XUHHBIN MHCTPYMEHT BOObLE HE UCTONb3YeTCs.
3HaveHne hakTuHeckon NpuknagbiBaeMon K obpasLy Harpysku [ormkHO ObiTb paBHO (F 2.5 %).
LU.4.2 HavyanbHas TemnepaTtypa o6opyaoBaHus ans HarpeBa
Mepen Ha4anoM Kax4oro uCMbITaHWA Temnepartypa HarpeBaTensHoro obopyaosanust (L1.2.2) pomkHa ObiTh He
6onee 27 °C.
L.4.3 UamepeHue
O6pasel, ycTaHaBNMBAOT Ha ONOPbI MMaBHOW MOCKOCTBLIO. YCTPOMUCTBO ANA CO3AaHusl HanpsbkeHust npu usrnbe
NomMeLLaloT B HarpeBaTenbHyl0 BaHHY, Kak nokasaHo Ha pucyHke LI.1. MpuvknageiBalor Harpy3ky, 4Tobbl NoNyunMTb HaNps-
XeHue npu umarmbe obpasuya. Yepes 5 MMH nocne nepBoHaYanbHOMO NPUMOXEHUS HArpy3ku 3anMUCbLIBAIOT NMoka3aHue
mukpomeTpa (U.2.5) unm ycraHaenuearoT ero Ha 0.

MpumeyaHune— [NATUMUHYTHBIW MHTepBan Heobxodum Ans TOro, 4YTo6bl YaCTUYHO KOMNEHCUPOBATL MON3y-
YeCTb, NPOSIBNAEMYI0O HEKOTOPBIMU MaTepuanamMm npu KOMHaTHOW TemnepaType nog BO3ACUCTBMEM HAMPSDKEHUSI NPU
nambe. Monayvectb, KOTOpasi BO3HWKAET B STOM MHTEpPBAane, COCTABMSIET 3HAUMTENbHYIO AOMIO MOM3y4ecTH, BO3HMKalo-
wew B nepeble 30 muH. [onyckaeTtcsa He BoidepxuBaTe obpasel B Te4eHne 5 MWH Nod Harpy3kon NMpw UCTbITAaHUW MaTte-
pvarnoB, He NPOSIBISAOWMX 3aMETHOW NON3y4ecTn B TeHeHWe NepebiX 5 MWH NpU MCXOQHOWM TemnepaType UChbiTaHus.

YBeNnvuMBaIOT TemnepaTtypy B BaHHe C paBHOMEpPHOM ckopocTblo (120 £ 10) °C/u. 3anuchiBaloT TemMneparypy, npu
KOTOPOW Ha4ankbHbI Npormb obpasua yeenuyuncs Ha 3HadveHve ctaHgapTHoro npormba [em. dopmyny (L.2)]). OTa Temne-
paTypa siBnsieTcs TemnepaTtypoi usrnba nog Harpyskom.

CraHgapTHeIi npormb As, MM, CO CTOPOHbI FNABHOW MMOCKOCTM 0o6pasua BelYMCAsOT No dopmyne

LZAEf
As = 5o u.2)
rme L — paccTosiHe mexgy onopamu, MM;
As; — yBenuuenve pgedopmaumm narmba, %;
h — TonwmHa o6pa3ua, Mm.

3HaveHve yBenuueHus gedopmaumm usrnba npvHumatot paesHeiM 0,2 %.

MpumedaHune— lNpy HTepnpeTauuy pesynsTaToB UCMbITAHUA AOMYCKAeTCst NONb30BaTLCA 3aBUCUMOCTLIO,
€Cny oHa U3BECTHa, Benu4MHbl Npornba obpasua oT ero Temnepatypbl. Takum o6pa3om, pekoMeHayeTcsl, 4ToObl Tam, rae
BO3MOXHO, Npornb obpasua namepsincst HenpepsIBHO BO BPEMS OXUAaHUA U BO Bpemsl HarpeBaHus. McnbiTanne cnegy-
€T BbINOMHSATE HE MeHee, YeM Ha AByX obpasuax. Kaxaeli obpasel 4omKkeH UCNoMNb3oBaThCA TONbKO oAMH pa3. YTobbl
KOMMNeHcMpoBaTb 3heKTbl aCUMMETPUN, HaNpUMep, UCKPUBIeHWe obpasua, obpasubl HeobXoaMMo M3aMepATb nonap-
HO W pacnonaratb NPOTMBOMNOMNOXHLIMW CTOPOHAMM K HarpyXXalowemy HakOHEYHUKY.

Ll.5 O6paboTKa pe3ynsTaToB

3a pesynbTaT UCMbITAHWA NMPUHKUMAIOT cpegHeapudMeTMIeckoe 3Ha4YeHUe BCEX Pe3ynbTaToB UCMbITaHUS BCEX
o6pasuos.
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Mpunoxexue 4
(cnpaBo4Hoe)

OnpepeneHue yAenbHoro npeaena NpovYHoOCTU NpU cXxatum

Y.1 YgenbHbI npegen nNpo4HoCcTH npu cxatum onpegensioT no NOCT 4651 ¢ nameHennem no Y.2.
U.2 YaenbHbii npeaen NpoYHOCTU NpW CXaTumn U, H-m2/Mm-Kr, BEIMMCAAIOT o dopmyne

Ueg = m, (LI-1)
rae F — cxumarowas cuna, H;

b — MMHMManbHasa WuprHa obpa3sua Ana UCNbITaHWI, MM,
m — macca Ha eauHuLy NMowaam OgHOPOAHOrO apMUPYIOWEro HanonHuTens obpasua, kr/m2.
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MpunoxexHue LW
(cnpaBo4HOE)

OnpegeneHne NMPOUYHOCTU Ha pasgup Mexay CnosMu faMmuHarta

U1 CywHocTb MeTOAa

K o6pasuy npuknagpiBaioT pacTArMBaloLllyo Harpysky, AeiCTBYIOLWY0 NepneHAnKyNspHO NaockocTu obpasua, Ao
Tex nop, noka He npou3ongeTt paspylleHne obpasua.
l1l.2 O6opypoBaHne no 8.13.2, a Takke yHUBepca/ibHasi UcnbiTaTesibHas MawwuHa no 8.7.2.

LLI.3 MoarotoBka K NpOBEAEHUIO UCMbITAHWNA

l1.3.1 MoaroTtoBka 06pa3yoB no 8.4.3.1 HacTosAWEro craHgapTa.
1.3.2 ®dopma n pasmepbl 06pasLOB AO/MKHbI COOTBETCTBOBATb PUCYHKY LL.1.
Mexay cnosiMy namuHarta genatwT Hagnwun raybuHol 20 MM, Kak nokasaHo Ha pucyHke LL.1.

TOHKMIA HagnNun

PucyHok L1 — O6pa3sel, gns onpefeneHns npepena MpoOYHOCTM Ha pasaup CBSA3M Mexay CosMu namuHata

W.3.3 Ana onpegenexHva npegena NpoYHOCTU Ha pasAup CBA3M MexAy CMOoAMU laMuMHaTa MCNoMb3YKT He MeHee
naTM obpasuos.

11.3.4 O6pasybl KoHAUUMOHUPYT nNpu Temnepatype (20 £5)°C He meHee 3 4 A0 Hayasa NpPoOBEAEHUs UCMbITa-
Husi. TemnepaTypa npoBeAeHns ucnbitaHns — (20 £ 5) °C.

.4 MpoBegeHne ucnbiTaHuii

O6paseL, 3aKpenniaT B TUCKAX UM B 3aXWMe B FOPU3OHTA/IbHOM MOJIOKEHUMN U NPUKNAAbIBAKOT Harpysky K namu-
HaTy B 06s1acTv Hagnuna npv NoMoLLM NoABELUMBAHUA Tpy3a UK UCTbITATe/IbHON MaluMHbl A0 TeX Mop, noka He npou3oii-
AeT paccnoeHve namuHata. Heo6xogumo, 4To6bl Harpyska AeiicTBoBasia B MNJIOCKOCTW, MepneHAuKyNsApHON MNI0CKOCTH
namvHaTta BO Bpems ucnbiTaHus (cM. pucyHok 8.10).

LLI.5 O6paboTKka pe3ynbTaTtoB

Mpefen NPoOYHOCTM Ha pa3gup CBA3M MexXAy C/osSIMW flaMyHaTta BbluMCAsAT no copmyne (8.8).
3a pesynbTaT UCMbITAHUSA NPUHMMAKOT cpefHeapudMeTUYecKoe 3HAyYeHue pe3ynbTaToB WCMbITaHWA BCEX
o6pa3suos.
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MMrmeHnYeckne HOpMaTuUBhI

M 2.2.5.1313-03

MMrmeHnYeckne HOpMaTuUBhI

M 2.1.6.1338-03
CaHunTapHO-aNuAEMUONOTUYECKNE
npaeuna u HoOpMaTWBbI

CaHlluH 2.1.7.1322-03

rocCT P 55072—2012

Bu6nuorpadcusn

MpeaenbHo gonyctumble koHueHTpauun (MOK) BpeaHbix BeWeCTB B BO3AyXe
paGoueli 30HbI

MpegenbHo ponyctumble koHueHTpauun (MAOK) 3arpssHsowmx  BelecTts
B aTMOC(EPHOM BO3yXe HACENEHHbIX MECT

MrneHnyeckme TpeGOBaHUsI K pasMeELLEHNIo N 00e3BPEXMBaHNIO OTXOA0B
Npon3BoACTBa U NoTpebneHust
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YK 678.742-462:006.354 OKC 23.020.01 OKIT 229650
229680

KntoueBble crioBa: eMKoCTH, peaKkTonacTbl, CTEKNOBOJIOKHO, TEXHUYECKne Tpe6OBaHI/IFI, OCHOBHbIE pa3Mepbl, Map-
KNPOBKa, yrakoBKa, Tp86OBaHI/IF| 6Ge3onacHOCTN, METOAbI UCTIbITAHNUIA, TpaHCNopTUpOBaHNE, XpaHeHne, rapaHTugd,
sKcnnyatauua
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