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MpeaucnoBue

Llenun, ocHOBHbIE NpUHLUMNbLI U 0BLMe npaBuna npoBeaeHus paboT N0 MEXTOCYAapCTBEHHOW cTaHaap-
Tusaummn yctaHoeneHosl MOCT 1.0 «MexrocyaapctseHHas cuctema craHgaptusaumn. OCHOBHbIE MOMOXEHUS»
n NOCT 1.2 «MexrocyaapcTBeHHasa cuctema craHgaptusaumun. CtaHaapTel MEXroCyAapCTBEHHbIE, NpaBuna
U peKoMeHAaUMKn No MEXroCcyaapCTBEHHOM cTaHgapTusaumu. MNpasuna paspaboTku, NPUHATUS, 0BGHOBMNEHUS
N OTMEHbI»

CBeaeHuda o cTaHaapTte

1 NOANOTOBNEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM Mo ctaHaaptusauun MTK 523
«TexHuka u TexHonorun Aobblum M nepepaboTkum HedTU U rasay, 3akpbiTbiM AKUMOHEPHbIM O6LLECTBOM
«NETPOXUM WHXUHUPUH» (BAO «IMXW»), AKuMOHepHbiM obwectBoM «Bcepoccuiickuin  Hayy-
HO-UCCNEeaoBaTeNbCKUA U MPOEKTHO-KOHCTPYKTOPCKUA  WHCTUTYT HEedTAHOrO MaluMHOCTpoeHus» (AO
«BHUAHESTEMALL), O6LEeCTBOM C OrpaHMYEeHHOW OTBETCTBEHHOCTbIO «Hay4HO-TEXHMYECKOE npeanpu-
atne LEHTPXUMMALL» (OO0 «HTM LEHTPXUMMALL»), AKUMOHepHbIM 06LecTBOM «Hay4Ho-uccneaosa-
TENbCKUI U KOHCTPYKTOPCKUA UHCTUTYT XMMUYECKOro MamHocTpoeHus» (AO «HUMXUMMALLy)

2 BHECEH ®eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryfiMpoBaHuio U METPONOrn

3 NPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHZapTu3auuM, METponorMn u ceprudukalum
(npotokon ot 25 ceHTaAbpa 2017 r. Ne 103-I1)

3a NpuHATUE NPOronocoBanm:

KpaTkoe HaMMeHoBaHWe cTpaHbl Koa cTpaHbl CokpallieHHOe HauMeHOBaHWE HaLMOHamNbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHaapTUsaumn
ApmMeHus AM MwuHakoHOMUKM Pecnybnukn Apmerus
Benapycb BY loccTanaapT Pecnybnukn Benapycb
KasaxcTaH KZ loccTangapT Pecnybnuku KasaxcraH
Kuprusus KG Kelprelactangapt
Poccusa RU Pocctangapt
Y3bekucTtaH uz YacTaHgapT
YkpaunHa UA MWHSKOHOMpPa3BUTUA YKpauHbl

4 Tpukasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHuMio u METPONorum ot 14 aekabps
2017 r. Ne 2001-cT mexrocyaapcTtBeHHbln ctaHaapT FOCT 34283—2017 BBeaeH B AeCTBME B KAYECTBE Ha-
uuoHaneHoro ctaHgapra Poccuinckon ®eagepauun ¢ 1 asrycra 2018 r.

5 B HacrosiLuem cTaHaapTe yYTEHbl OCHOBHbLIE HOPMATUBHbIE MONMOXEHUS CNeayoLLmMX MEXayHaPOAHbIX
CTaHaapToB:

- 1SO 16528-1:2007 «KoTnbl n cocyabl, pabotatoLume nog aaeneHnem. Yactb 1. TpeboBaHus k paboumm
xapakrepucTtukam» («Boilers and pressure vessels — Part 1: Performance requirements», NEQ);

- 1SO 16528-2:2007 «Kotnbl U cocyasl, pabotaowpme noa aasneHuem. Yactb 2. Mpoueaypsl Bbinon-
HeHuss TpebosaHui ISO 16528-1» («Boilers and pressure vessels — Part 2: Procedures for fulfilling the
requirements of ISO 16528-1», NEQ)

6 lMoaroToBneH Ha ocHoBe npumeHeHna MOCT P 51273—99*
7 BBEOEH BMNEPBbIE

8 MEPEUSIOAHUME. Anpens 2019 .

* MNpukasom PefepanbHOro areHTCTBa No TEXHWYECKOMY PEeryriMpoBaHuio U MeTporiorun oT 14 gekabpsa 2017 .
Ne 2001-cT FTOCT P 51273—99 oTMeHeH ¢ 1 aBrycta 2018 .
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M E XTI O CVYOAPGCTBETUHHUBGB H# CTAHDIODAPT

Cocyasbl M annaparthbl

HOPMbI U METOAbI PACYETA HA NMPOYHOCTb
NPU BETPOBbIX, CEUICMUYECKUNX U APYTUX BHELWHUX HATPY3KAX

Vessels and apparatus. Norms and methods of strength calculation
under wind loads, seismic influence and other external loads

Dara BBegeHua — 2018—08—01

1 ObnacTb NpUMEHeHUs1

Hacrosawwmit ctaHgapT pacnpoCTpaHAETCs Ha COCyAbl M anmaparbl, NPUMEHSAEMbIE B XUMUYECKOW, He-
hTexummuyeckoli, HedTenepepabaThiBatoWEN U APYIMX OTPACHSX NPOMBILLIIEHHOCTH, U coaepxuT Tpebosa-
HWS K BbIMOSTHEHMIO pacyeTa Ha NPOYHOCTL MPU BETPOBLIX, CENCMUYECKUX U APYTMX BHELUHUX Harpy3kax.

Hacrosawumit cTaHgapT ycTaHaBnMBaeT METOALI ONpeAeneHnsl PaCHETHbIX YCUITUIA B 9rIeMEHTaX COCYA0B
W annapaTtoB OT BETPOBbLIX HArpy3ok, CENCMUYECKUX BO3AEUCTBUN W APYIUX BHELUHUX HArpy3ok, nepeyeHb
pac4yeToB, KOTOpble HeoBX0AUMO BbINOMHWUTL ANA NOATBEPXAEHUS NPOYHOCTM U YCTOMYMBOCTHM COCYAOB M ar-
napatoB Npu AeiCTBUM 3TUX HArpy3oK.

HacTosilumii ctaHAapT pacnpoCTPaHSAETCA Ha OTAENbHO CTOSILLME COCyAbl U anmaparbl, HE OKa3blBa-
oLwmne BNUSHUS APYr Ha apyra.

Hacrosiwmii ctaHaapT npumeHsieTca coBmectHO ¢ FOCT 34233.1 — MOCT 34233.10 u FOCT 34347.

2 HopMaTuBHbIE CCbINKX

B HacTosiluem cTaHAapTe UCMONb30BaHbl HOPMATUBHBIE CCbINIKU HA CREAYIOLIUE MEXTOCYAapCTBEHHbIE
cTaHaapTbl:

FOCT 21561 ABTOUMCTEPHbI ANA TPAHCNOPTUPOBAHUA CHMXKEHHbIX YIIeBO40POAHBbIX ra30B Ha AaBrie-
Hue go 1,8 MlMa. TexHnyeckme TpebOBaHUA U METOAbI UCTIbITAHUI

FOCT 31232 KoHTelWHepbl AnNS MNepeBO3KM OnacHbIX rpy3oB. TpeboBaHus NO 9KCMNyaTauuoOHHOW
GesonacHocTU

FOCT 33666 ABTOMOOWUNbHLIE TPAHCMOPTHLIE CPeACTBa ANA TPAHCMOPTUPOBAHUSA U 3anpaBku HedTe-
npoaykToB. TexHuyeckue TpeGoBaHns

FOCT I1SO 13706 Annapatbl C BO34YLUHbIM OxnaxaeHuem. ObLuue TexHudeckne TpeboBaHna

FOCT 34233.1—2017 Cocyabl u annaparbl. HOpMbl 1 METOAbI pacveTa Ha NpoyHOCTL. O6wme Tpebo-
BaHusA

FOCT 34233.2 Cocyabl 1 annaparbl. HOpMbl 1 METOALI pacyeTa Ha NPOYHOCTL. Pacyer uunuHapuye-
CKMX U KOHMYECKux obeyaek, BbIMyKIbIX U MAOCKMX AHULL, U KPbILLEK

FOCT 34233.3 Cocyabl u annapatbl. HOpMbI M METOALI pacyeTa Ha NPOYHOCTb. YKPENneHue OTBEPCTUI
B 0o6evankax u AHWLAX Npu BHYTPEHHEM M BHELLUHEM AaBreHusX. PacyeTr Ha NpoYHOCTL 06evaek n AHULL NpK
BHELLUHUX CTaTUYECKUX HAarpy3kax Ha LuTyLep

FOCT 34233.4—2017 Cocyabl n annapartbl. Hopmbl U METOALI pacdeTa Ha NPOYHOCTL. Pacyer Ha npoY-
HOCTb U TEPMETNYHOCTb (PraHLEBbIX COEAUHEHN

FOCT 34233.5 Cocyabl 1 annapatbl. Hopmbl 1 METOAbI pacyeTa Ha MPOYHOCTb. Pacyer obevaek u
[AHULL OT BO3A4EMCTBUSA OMOPHbLIX HArpy3oK

FOCT 34233.6 Cocyabl u annapartbl. Hopmbl 1 METOAbLI pac4eTa Ha NPOYHOCTbL. PacyeT Ha NPOYHOCTb
NPy ManoLMKMNOBLIX Harpyskax

FOCT 34233.7 Cocyabl M annapatbl. HOpMbl M METOAbl pacyeTa Ha MPOYHOCTb. TEnnoOOMEHHbIe
annaparbl

U3pgaHue oduumanbHoe
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FMOCT 34233.8 Cocyabl 1 annaparbl. HopMbl U METOAbLI pacdeTa Ha NPOYHOCTL. COCyabl U annapaTthbl ¢
pybaLukamm

MOCT 34233.9 Cocyabl U annapatbl. HopMbl 1 METOABLI pacyeTa Ha NPOYHOCTb. Annapartbl KOOHHOIO
TMna

MOCT 34233.10 Cocyabl 1 annapatbl. HOpMbl 1 MeTOAbI pacyeTa Ha NpoYHOCTb. Cocyabl U annaparsl,
paboTatoLpme ¢ CepoBOA0POAHBIMU CpedamMm

MOCT 34347 Cocyabl U annaparbl CTanbHble cBapHble. ObLMe TEXHUYECKUE YCIOBUSA

MpumedaHue — lNpn NONb30BaHUW HACTOSALUMM CTaHLapToOM LerniecooBbpasHo NpoBepuUTb AECTBME CCbINoY-
HbIX CTaHAAPTOB U KnaccupukaTopoB Ha oMLNanbHOM WHTepHeT-caiiTe MexrocyaapcTBEHHOrO CoBeTa No CTaH4apTy-
3auumn, METPONOrUM U cepTudmMKaumn (www.easc.by) Unu no ykasaTtensm HauWoHanbHbIX CTaHLapToB, U3jaBaeMbiM B
rocyaapcteax, ykasaHHbIX B MPEeAMCIOBUM, UIN Ha odMLManbHbIX CaiiTax COOTBETCTBYIOWMX HaLMOHaNbHBIX OpraHoB Mo
cTaHaapTusauuun. Ecnu Ha JokyMeHT AaHa HeaTupOBaHHast CChlfika, TO CriefyeT UCTMoNb30BaTh AOKYMEHT, AelCTBYOLWMiA
Ha TeKyLMin MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HErO W3MeHeHWA. Ecrin 3aMeHeH CCbINTOYHbIA JOKYMEHT, Ha KOTOpbIii
JlaHa jaTupoBaHHas ccbifika, TO CreAyeT UCMONb3oBaTh yKasaHHY BEPCUIO 3TOro AOKYMeHTa. Ecrnu nocne npuHATUS
HacToALLero cTaHjapTa B CCbINOYHbIA AOKYMEHT, Ha KOTOPLIN JaHa AaTUpoBaHHasa cchbifika, BHECEHO W3MEHeHWe, 3aTpa-
ryBatoLLee NnoroXeHne, Ha KOTopoe AaHa CCbifika, TO 3TO MONoXeHWe nNpumeHseTcs 6e3 y4eTa JaHHOro U3SMeHeHUA. Ecnu
DOKYMEHT oTMeHeH 6e3 3aMeHbl, TO NonoXxeHue, B KOTOPOM [laHa CCbifika Ha Hero, NPUMEHSIETCS B YacTu, He 3aTparusa-
toLLiet STY CChINKY.

3 O603HauYeHus

B HacTosillem cTaHaapTe NPMMEHUMbI CIieayoLLue YyCroBHble 0003HAYEHUS:

Aj — MAOLWaAb, OTPAHNYEHHAst KOHTYPOM ANs j-it 06CNYXMBAIOLLEN NNOWAAKN, M2,

Ap — nnowagb npoekumu npochuns odbcny>xuBaioLlei NNoLWAaAKM Ha NAOCKOCTb, NEPNeHANKY-
NAPHYIO HaNpaBneHnio BETPa, M2;

Ce — K03(PHULIMEHT HEPABHOMEPHOCTM CKaTUs rpyHTa, Him3;

Dscp — HapyXHblii AMaMeTp cocyaa UM annapara C yY4eTOM U30MSLMU HA pacCTOSAHUU (H3¢/2)
OT YPOBHSA 3aKpenneHus, m;

D; — HapyXHblii anametp i-ro (i=1, 2, ..., z) yyactka annapara KOfIOHHOro TUna ¢ y4eTom uso-
nauuu, M;

Dpin — HaMMEHbLUWIA U3 HapPY>XHbIX AMaMETPOB annaparta KOSIOHHOIo Tuna, Mm;

D, — HapyXHbI AUaMeTp annapaTta KOOHHOrO TMNa C y4eToM U3ONALUKU B PACHETHOM Ceve-

HuK Ha BbicoTe (0,8H) OT ypoBHS 3aKpenneHus, m;

E — MOAynb NPOAOMNBLHOI YNPYrocTH Matepuana npu pacHeTHol Temneparype, Him?;

F, — BHeLUHAA oceBas cuna (pactarueaiowasn cuna 6eperca co 3HaKOM NIIOC, CxuMaloLas
cuna — Co 3HaKOM MUHYC), H;

g — YCKOPEHME CUIlbl TSHKECTH, M/C;

G — BECOBAas Harpyska OT COOCTBEHHOW MacCbl C COAEPUMbIM, H;

G;(Gp — BecoBas Harpyska i-ro (k-ro) yyacrka annapara KonoHHoro Tuna, H;

h; — BbicoTa j-ro (i=1, 2, ..., z) ydactka annapara KOfoHHOro Tuna, m;

H — BbICOTa annapara, M;

Hy, H2, Hy — BbicoTa 1-i, 2-@, 3-i YacTu annapara NnepeMEeHHOro Ce1eHus, M;

qu) — a(ppekTMBHAA BbICOTA COCyAa unu annapara Hag YPOBHEM aHKEPHOI0 KPENneHus, M;

— MOMEHT MHEpPLMN BEPXHETO OCHOBHOIO METANNMYECKOr0 CeYeHUss annapara KOMOHHOro
TMNA OTHOCUTENBLHO LIEHTPAnbLHOI ocu, M4,

1, I,,I; — MOMEHT MHepunM BEPXHETO METanIMYecKoro ceverns 1-1, 2-i, 3-i yactu annapara ne-
PEMEHHOr0 CEYEHUsI OTHOCUTENLHO LIEHTPANbLHOMN 0cH, M4;

Ir — MWHWUMArbHbIi MOMEHT MHEPLMM NOAOLLBLI dyHAAMEHTa, M¥:;

K — a’spoAMHaMUYECKUn KOIPULIMEHT;

Ky — KO3 PMUMEHT, yUUTbIBAOLMIA HA3HAYEHUE cocyaa unu annapara;

¢ — KO3(PMDULIMEHT, yUMTLIBAIOLMIA B COCYAAX U annaparax CHWKEHMEe XeCTKOCTU 13-3a no-
SABMIEHNA nNnactuyeckux gedopmauyun;

Ky — KO3(pPULMNEHT BbICOTbI pasMeLleHuns;

K, — KOS(PPULMEHT MHTEHCUBHOCTU HArPy3KH;

Ky — CEeNCMUYECKMIn KOIPPULMEHT;
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KO3(PPULMEHT, YUMTLIBAIOLLMIA CNOCOOHOCTbL COCYAOB M annapatoB K pacCeuBaHMIo
3Hepruu;

3P eKTUBHAA ANUHA rOPU3OHTaNBHOIO COCyAa, BKMOYasa M30nsauuio, M;
MaKCUManbHbIA U3rMBaoLLIMIn MOMEHT B HUXKHEM CedeHumn annapara, H - m;

pacyeTHbIN U3rnbaoLLmMin MOMEHT OT AENCTBUS BETPOBOW Harpy3ku, H - M;

pacyeTHbIN U3rnbawLLmMin MOMEHT OT CEMCMUYECKOro BO3AENCTBUSA, H - M;

pacyeTHbIN U3rnbaoLLMini MOMEHT OT PE30HAHCHOIO0 BUXPEBOro Bo3GyaeHus, H - m;
narndaroLmii MOMEHT OT AEWCTBMSA BETPOBOM HArpy3ku Ha j~t0 0B6CNyXXMBAIOLLYO MNMo-
waaky, H - m;

KO3(hPMUMEHT nynbcaumMm AaBneHus BeTpa ANA cepeauHbl K-ro yyactka annapara Ko-
TIOHHOTO TUNa;

KO3(hPMLUMEHT nynbcaumMu gaBneHnus BETpa ANA j-i NNOWwaaku;

YMCNO NOLWAAO0K HaJ PACHETHBIM CEYEHNEM;

YMCNO Y4aCTKOB annapara Hajg pacyeTHbIM CEYEHUEM;

pacyeTHasa BETPOBAasi Harpyska, AeCTBYIOLLAn Ha /- y4acTok annapara B HanpasneHuu
BETPOBOrO NMOTOKA NMPU PE30HAHCHBIX KonebaHusx, H;

nynbCaLUMOHHAasA COCTaBNAOLLAA BETPOBOW HArpy3Kku Ha i-M y4acTKe annapara KOfIOHHOTO
Tuna, H;

nonepeyHasn BeTpoBas Harpyska, H;

BETPOBAsA Harpy3ka Ha i-M y4acTke annapara KOnoHHOro Tuna, H;

npoaornbHas BeTpoBas Harpyska, H;

BETPOBasd Harpyska, H;

CpedHAs COCTaBnALLLaa BETPOBOW Harpy3ku Ha i-M (k-M) ydacTke annaparta KOfIOHHOro
Tuna, H;

pacyeTHasa BETPOBAdA Harpyska, 4eMCTBYIOLLAA Ha /~ii y4acTOK annapaTa B HanpaBfeHum
nonepek BETPOBOMY NOTOKY NPU Pe30HAHCHLIX konebanusx, H;

paBHOAENCTBYIOLLAS HArpy3Ka oT gaBneHus, H;

HOPMaTMBHOE 3HAa4YeHWe BETPOBOIO AaBMEHMS, H/m?2;

cencmmuyeckasn Harpyska B ropu3oHTanbLHOM HanpasneHuu, H;

pacuyeTHasa cericMmMYeckasa Harpyska B cepeauHe i-ro (i = 1, 2, ..., Z) yyacTtka annapara
KONMOHHOro Tuna, H;

cencMmnyeckas Harpyska B cepeaguHe i-ro (i=1, 2, ..., z) yqacTtka annaparta B Nnpeanosno-
JKEHUM ynpyroro gedopmmposanms, H;

pacyeTHbI nepuoa cobCcTBEHHbIX konebaHuin annapara no 1-i dopme, c;

npeaenbHoe 3Ha4YeHne nepmoga cobCTBEHHbIX kKonebaHui, c;

KpUTUYEecKas CKOpPOCTb BETPaA, M/C;

MaKkCcMMarnbHasa pacHeTHas CKOpPOCTb BETPA, M/C;

BbICOTA PaCYETHOr0 CEYEHMs annapara KOMOHHOro TUNa OT YPOBHA KPEMMEeHus, M;
paccTosiHue A0 cepeauHsbl i-ro (k-ro) yyactka annapara KOfOHHOrO TUna OT YPOBHS Kpe-
NNeHus, m;

BbICOTA ONpeaeneHnss MakCMMarnbHO| pPacyeTHOW CKOPOCTU BETPA, M;

paccTosiHMe OT NOBEPXHOCTU 3EMNM 40 YPOBHSA KPENMEHUs, M;

YMCIO YYaCTKOB;

MaKCMMarbHO€ OTHOCUTENLHOE NepemMeLLeHne annapara KonoHHoro tuna, 1/(H - m);
OTHOCUTENLHOE NepemMeLLeHNe LieHTpa TAXKECTH i-ro (k-ro) ydactka annapara KOfIOHHOTo
Tuna, 1/(H - m);

KO3 (PULMEHT AUHAMUYHOCTM NPU CENCMUYECKON Harpyske;

KO3 (PULMEHTBI;

OGe3pasMepHsbIit napameTp, 3aBUCALLMIA OT nepuoga coBCTBeHHbIX KonebaHun annapara
KONOHHOTO Tuna no 1-i popme;

npuBEeAEHHOE OTHOCUTENbLHOE YCKOPEHUE LIEHTpa TAXKECTM Ji-ro yyactka (i =1, 2, ..., 2)
annapara KOMOHHOr0 TUNa;

KOI(PPULMEHT, YUNTbIBAOLLMIA NU3MEHEHWE BETPOBOIO AaBMNEHUS;

KOI(PPULMEHT, y4MTbIBAOWMIA M3MEHEHWE BETPOBOrO AaBfEHWUs NO BbICOTE ANA i-ro
(i=1,2, ..., Z) yyacTka annapara KOJIOHHOrO TUna;



FOCT 34283—2017

Ay 1 — KO3hULMEHTDI;

v — KO3 PULMEHT NPOCTPAHCTBEHHOW KOPPENALUM MyNbCaLMii AaBNeHUs BETPa;

g — KO3(pPULMEHT AMHAMUYHOCTU NPU BETPOBOI HArpy3Kke;

X — BCMoMoraTtenbHbii KO3hMULMEHT ANA j-ii 06Cny>XMBalOLLEl NIOLWAAKA annapara KOsnoH-

HOro Tuna.

4 OOwWwme NonoxeHns

4.1 Tpu pacyeTte Ha NPOYHOCTb U YCTOMYUBOCTL COCYIOB U annapartoB CreayeT yYuTbiBaTbh NEpevmc-
nexHole B NOCT 34233.1 (nyHKT 4.1) Harpy3ku U BO3AEWCTBUSI, BOSHUKAIOLLME B YCIOBUSX IKCMmyarauuu,
UCMbITAHUS U MOHTAXA.

4.2 PacuetHoe paBneHue, KO3((MPULMUEHTbI NMPOYHOCTU CBAPHLIX LLUBOB M NPUOABKU K TONMLLUHE CTEHKM
onpeaenstor no MOCT 34233.1.

4.3 PacyeTHylo Temneparypy M TemneparypHble HanpsbkKeHUss Onpeaernsiior B COOTBETCTBUM C
MOCT 34233.1 (pasgen 5).

4.4 Becosyio Harpy3ky OoT CO6CTBEHHON MaCChl COCyAa UMK annapara u ero CoAepPXMMOoro onpeaensior
MO NPOEKTHOW AOKYMEHTaLMU.

4.5 BeTpoByio Harpy3ky onpeaensior Ans COCyA0B M annaparoBs, YCTaHABMBAEMbIX HA OTKPLITOM No-
waake.

BeTpoByio Harpy3ky y4uTbiBalOT B COOTBETCTBUU C 5.2.

HopmaTtuBHbIe 3HA4EHUA BETPOBOTO AABNEHUS NPUHUMAIOT MO CTPOUTENbHLIM HOPMaM U NMpaBUNam rocy-
[apcTB, YNOMSAHYTLIX B NPEAUCNIOBUM KaK NPOronocOBaBLUME 3a NPUHATUE MEXTOCYAapPCTBEHHOTO CTaHaapTa*.

4.6 Harpysky OT CEMCMU4eCKOro BO3EeNCTBUSA ONpeaensioT AnA BCex COCyA0B U annaparos, npeaHa-
3HaYeHHbIX ANA YCTAHOBKM Ha nnowaakax ¢ CeMCMUYHOCTLIO 7, 8 u 9 6annos no wkane MSK-64.

MHTEHCMBHOCTb CENCMMYECKMX BO3AEUCTBUN ANl paiOHa yCTaHOBKU COCyAa UNu annapara npuHUMatot
no Kkaptam obLlero cenCMMYeCcKoro paioOHUPOBaHNSA™ .

Harpysky oT cefiCMUYeCcKoro BO3AeiCTBUS YUUTLIBAIOT B COOTBETCTBUM C 5.3.

4.7 BnusiHue apyrux BHELUHUX Harpy3oK U BO3AEWCTBMIA HA COCYA MMM annapart y4YuTbiBalOT B COOTBET-
CTBUU C pasgenom 6.

4.8 Mepe4eHb AONONMHUTENbHbIX HAarpy30K, Bbi3bIBAKOLLMX U3MEHEHUE HANPSHKEHHO-4ePOPMUPOBAHHOIO
COCTOSIHUSI 9NEMEHTOB COCYA0B W annapartos, npueegeH B 6.1.

4.9 Harpy3ku oT npucoeauHaemeblx TpybonNnpoBOAOB YHMTLIBAKOT B COOTBETCTBUMU C 6.2.

4.10 CHeroBble Harpy3ku npu pacdete cocyioB W annapartos, paboTalomx nog AaBneHnem, kak npa-
BMIIO, HE YYMTLIBALOT, 38 UCKITIOYEHUEM ANMapaToB, UMEIOLLMX 3HAYUTESNbHbIE FOPU3OHTATIbHBIE MOBEPXHOCTH,
HanpuMep annapaToB BO3AYLUHOTO OXnaaeHus. B aTom crnyyae CHerosble Harpysku NpUHUMAaloT no CTpou-
TenbHbIM HOPMaM 1 NpaBunamM rocyaapcTs, YNOMSHYTbIX B NPEAUCITOBUU, KaK NPOronoCcoBaBLUKMX 3a NPUHATUE
MEXXrocyapCTBEHHOro ctaHaapra*.

5 PacueTt Ha BeTpOBble U CEMCMUYECKUE Harpy3ku

5.1 PacyeTHble CXe€Mbl OCHOBHbLIX TUMOB COCYAIOB U annapaTtos

5.1.1 Pac4eTHble CXeMbl BKNIOYAIOT B Ce0A:

- pacyeTHble MOAENMW Harpy30K U BO3AEUCTBUN;

- pacyeTHble MOAEnu, ONUChIBAKOLLME HanpsHKeHHO-4ePOPMUMPOBAHHOE COCTOSIHME Ccocyaa umm
annapara.

[lna annapatos KONIOHHOTO TUNa BbICOTON He meHee 10 M ¢ oTHoLueHnem H/D,;, He meHee 1,5, a Takxe
BbICOTOl MeHee 10 M C oTHoLeHnem H/D,;, bonee 5, 3aKpenneHHbIX B HKHUX CEYEHUSX, NPU ONpeaeneHnm
YCUIWIA OT BETPOBOW U CEMCMUYECKON Harpy3ok B Ka4eCTBE pacHeTHON AMHAMWYECKON MOAENU NPUHUMAIOT
KOHCOINbHbIN YNPYro3aleMneHHbIA NPAMONUHENHBIN CTEPXEHb NEPEMEHHOT0 KOMbLEBOrO CEYEHUS C Macca-
MU, COCPEAOTOYEHHBIMU B CEPeUHax y4acTkoB.

* B Poccuiickoii degepauum geitcteyet CIM 20.13330.2016 «CHuIM 2.01.07—85* Harpysku 1 Bo3feicTBus».
** B Poccuiickoit ®epepauunn gencteytor kapTel OCP-2015 CI1 14.13330.2014 «CHwI [I-7—81* CTpouTenbcteo B
CeACMUYECKNX palioHaxy.
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Mpn paccmoTpeHWn KonebaHwuii Takoro CTEPXHSI MPUHMMAIOT, Y4TO ABMKEHUE €ero y3/i0B NMPOUCXOAUT B
OfHOW NI0CKOCTM (CM. PUCYHOK 1).

PucyHok 1— PacueTHas cxema anrnapara KOJIOHHOro Tvna

BbicoTy annapara H oTcuuTbIBatOT OT YPOBHSA 3akpernsieHns annapara (BepxHero obpesa dyHaameHTa)
1 pa3dMBatoT Ha Z y4acTKOB BbICOTOW, Kak npasuno, /A He 6onee 10 M.

Ecnun annapar ycTaHaBNMBaOT Ha BbICOKWI MOCTAMEHT WM Ha CMeLuanbHyl0 KOHCTPYKLUMIO (3TaXepky),
TO NpU BblUMCNEHUN KO3DMULMEHTOB, 3aBUCALLMX OT USMEHEHUST AAB/IEHNS BEeTpa U CEMCMUYECKON Cusbl Mo
BbICOTE, YYMUTbIBAKOT PACCTOSAHWE OT MOBEPXHOCTU 3EM/IM XOCH [0 YPOBHSA 3akpensieHusa annaparta. pu stom
OVHaMMUYecKne XxapakTepucTKM pacyeTHOn Mogenu annapaTta peKoMeHAylT onpeAesnsTb ¢ y4eToM nogaTiu-
BOCTUW OMOPHOI KOHCTPYKLUW.

BeTpoBylo Harpysky, pacrnpefesieHHyl0 HenpepbiBHO M0 BbICOTE annapara, 3aMeHsIloT COCpPefoToYeH-
HbIMW TOPU30HTA/IbHBIMU CMMNAMU, MPWIOXKEHHLIMU B CEpenHax KaXAoro U3 Z y4acTKOB PacyeTHOW CXEMb.

PacueTHyto celicMmyeckyto Harpysky NpuknafbiBaloT rOpM30oHTaIbHO B CepeArHax Kaxaoro m3 z yyacrt-
KOB.

5.1.2 [ins BepTUKa/lbHbIX COCYAOB ¥ annaparos, ONMpaloLWMXCs Ha ONopbi-nansi, ONopbI-CTONKK, nna-
CTUHYaTble OMopbl, a Takke annapaTtoB KO/IOHHOTO Tuna BbICOTOW MeHee KO Me oTHoweHnem H/Dmin He 60-
nee 5 B kaYecTBe PacyeTHON CXeMbl MPUHUMAIOT HEBECOMbIA KOHCO/IbHbIA CTEPXEHb KOMbLEBOrO CevyeHusi ¢
Maccoii, COCPeA0TOYEHHOW B LIEHTPe TsHXKeCcTu annapara.

B aTom cnyyae B KauecTBe KpaeBbIX YC/OBUI AOMyCKaeTCs MCMOMb30BaTh Kak ynpyroe, Tak U XecTkoe
3alemneHuve.

BeTpoByto Harpysky, pacnpegeneHHyo HenpepbIBHO MO BbICOTE annapara, 3aMeHsI0T COCpefoTOYEHHO
FOPU3OHTAsIbHOI CUIO Y MOMEHTOM, NPUIOXEHHBIMU B LEHTPE TAXKECTU annaparta.

PacueTHyto celicMuyeckyto Harpysky npukiagbiBaloT rOpU3oOHTa/IbHO B LIEHTPe TSHXECTU annapara.

5.1.3 [ina ropn3oHTasIbHbIX COCYA0B 1 annapaToB B KAYECTBE pacyHeTHOW CXeMbl MPUHMMAOT 6asiky ne-
PEMEHHOr0 KOJbLIEBOIO CEYEHNS, LWAPHUPHO ONEpPTY0 B MECTaX PacCrosIOKEHMS OMOP U HArpy>XXeHHy pacnpe-
[eNEeHHbIMU 1 COCPefOTOUYEHHBIMU YCUIUSIMUA OT AeNCTBNUA BECOBOW, BETPOBOW MM CENCMUYECKON Harpysku.
[JonyckaeTcs, Kak 1 B C/ly4ae BepTMKasibHbIX annaparos, paccMmaTrpuBatb 6asiky NepemMeHHOro KosbLeBOoro
CeyeHua Kak HeBeCOMyto, a MaccCy cocpefioTaumsarb B LiEHTPax y4acTKOB.

5.1.4 PacyeT Mo HacTosleMYy CTaHAapTy PacrnpoCTpaHsAeTCsA Ha BepTUKaUlbHble Y TOPU30HTaU1bHbIE CO-
CyAbl 1 annapaTbl C OTHOLUEHMEM TOJILWMHBLI CTEHKM K AnameTpy 6onee yem 0,002, ns 60/1ee TOHKOCTEHHbIX
COCyfi0B MpM pacyeTe Ha BETPOBble U CeliCMMYEecKMe Harpysku cnegyeT yunTbiBaTb BO3MOXHOCTb MECTHOM
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noTepu yCTOMYMBOCTM NPU AENCTBUN BETPA, 3PAEKT OT BO3AENCTBUSA BOJTH XXUAKOCTU Npu konebaHusix cocyaa
u apyrue AononHUTenbHble akTopbl.

5.1.5 B kayecTBe pacyeTHOW CXeMbl NPW pacdeTe Ha celicMMYecKkoe BO3AerCTBUE ANA TENNO0OMEHHbIX
Tpyb TPYOHbLIX NYYKOB KOXYXOTPYOUaThIX TENNMOOOMEHHBIX annapaTtoB U annapaToB BO3AYLUHOTO OXINaXaeHUs
npuHumaetcsa 6anka NOCTOSAHHOIO KOJbLEBOTO CEYEHWUS C PABHOMEPHO pacnpeaerneHHon no AnMHe Maccowu,
cBOOOAHO onepTas B MeCTax pacnosnoXeHUs Neperopogok unu 4enekTopos 1 3aLleMneHHas ¢ AByX CTOPOH
AN annapaToB BO3AYLUHOIO OXMaXAEHUS U BCEX TUMOB KOXYXOTPyOUaTbiX TENNOOOMEHHbIX annaparos, Kpo-
Me annapartoB ¢ U-o0pasHbiMy Tpybamu. [nsa KoxXyxoTpyBuaTtbix TeNnooOMeHHbIX annapaTtoB ¢ U-06pasHbiMK
Tpybamu — 3aluemmneHue ¢ 0gHOW CTOPOHBI.

5.1.6 PacyeTHble CxeMbl AnA APYrUx TUMOB annaparos MpPW pacyeTe Ha AeNCTBUE BETPOBbIX, CENC-
MUYECKUX U APYrMX BHELUHMX HArpy3ok BbIOUpaeT opraHusaumsa (npeanpuatue unu pusmyeckoe nuuo), Bbl-
nonHsLwasa pacder annapata. MNpUHATLEIE paCYETHbIE CXEMbI AOMKHbI OTpaXkaTb 0COOEHHOCTM annapara u
COOTBETCTBOBATb TPeOOBAHMAM HACTOALLEro CTaHAapTa u CTPOUTENbHBLIM HOPMaM U NpaBunaM rocyaapcTs,
YNOMSHYTbIX B NPEAUCIOBUM KaK NPOrofioCoOBaBLUME 3a NMPUHATUE MEXTOCYAAapPCTBEHHOrO cTaHaapTa*.

5.1.7 OTBETCTBEHHOCTb 3a BbIOOP pacYeTHOM CXeMbl MPU pacyeTe Ha BETPOBLIE, CENCMUYECKUE U
Apyrue BHELUHWEe Harpy3ku BO BCeX Cny4vasix HeceT opraHusauusa (npeanpustue unum uanyveckoe nuuo),
BbIMOMHABLIASA(€€) COOTBETCTBYIOLMI pacyeT.

5.2 CouyeTaHue Harpy3oK B pasfiM4HbIX YCIOBUAX

5.2.1 Cocyabl 1 annaparbl pacCYMTbIBAIOT B pabounx yCnoBusX, YCMOBUSAX UCMLITAHUA U YCNOBUAX
MOHTaXa.

5.2.2 B pabounx ycnoBusx pacyer cocyaa unv annaparta BbiNOMHAIOT HA AENCTBUE BETPOBOW Harpy3sku
U BETPOBOW Harpy3ku npu pe30HaHCHOM BUXPEBOM BO3OY>XIEHUM U HA AEWCTBUE HArPy3KuU OT CENCMUYECKOTO
BO3AENCTBMA B COMETAHUM C OCTanbHbIMU AECTBYIOLLMMM HA annapar Harpy3kamu. B kadyectse pacyeTHoro
BbIGMpaIOT CoYETaHME Harpy3okK, NpuBoasLlee K bonee KOHCEPBATUBHLIM pe3ynbraram.

5.2.3 B ycnoBusiXx UCMbITAHWA COCyAa WMU annapara yuYuTbiBalOT AEWCTBUE BETPOBOW HArpy3ku B
o6beme 60 % B coveTaHuu C OCTanbHbIMU, ASUCTBYIOLLMMM HA annapaT Harpy3kamu, KOTopble MOTyT UMETb
MECTO Npu rMapo- UM NHEBMOMUCTIbITaHUU. Harpy3sky OT CeiCMUIEecKoro BO3aenCTBUA B YCNOBUAX UCNBITAHUSA
He paccmaTpuBaloT.

5.2.4 B ycnoBuax MOHTaXa coCyA0B M annapaToB BbIMOSIHAIOT pacyeT Ha NPOYHOCTbL ANMIEMEHTOB UX Kpe-
NneHusl Ha AeUCTBUE BETPOBON UMK CENCMUYECKON HArpy3ku. B kauecTBe pacyeTHOro BeIGUpAIOT CoueTaHne
Harpy3ok, npuBogsLLee k 6onee KOHCEPBaTUBHLIM pesynsrartam.

5.2.5 B 3aBUCMMOCTU OT TMNA annapara yCTaHaBAWMBAIOT PaCYETHbIE CeYEHUs1 AN NPOBEPKU YCIOBUIA
NPOYHOCTU U YCTOMYMBOCTU M NPOBOAAT NPOBEPKY MPOYHOCTMU ANIEMEHTOB OMOP U ONOPHbLIX CEYEHUI C YY4ETOM
BETPOBbLIX U cencMmnyeckmx Harpy3ok no NOCT 34233.9 unu no NOCT 34233.5.

5.2.6 PacyeT Ha NPOYHOCTb M YCTOMYMBOCTbL LIMITMHAPUYECKUX U KOHMYECKUX oOeuaek cocy10B U anna-
paToB C y4eTOM AOMNONHUTENbLHBIX YCUMUI OT BETPOBLIX HAarpy30K U HAarpy30Kk OT CEICMUYECKOro BO3AENCTBUSA
BbinonHsot no FOCT 34233.2. MNpu 3TOM B Cnyyae, €cnm B OHOM M TOM XK€ MOMNEPEYHOM CeveHun obeyanku
OJHOBPEMEHHO AEUCTBYIOT M3rnbaiowme MOMEHTBI UMK Nepepes3bIBaloLME CUMbl B IByX B3aUMHO NnepneHau-
KYNSIPHBIX MITOCKOCTSAX, B pacuyeTHble hopmynbl FOCT 34233.2 cneayet NnoACTaBAATbL FEOMETPUUYECKME CYMMbI
yKa3aHHbIX MOMEHTOB U NepepesbiBaloLLuX CUs.

5.3 OnpegeneHue pacyeTHbIX YCUSIUMA OT BETPOBbLIX Harpy3ok

5.3.1 Harpy3ku, BO3HUKaKOWME NPU B3aMMOAEIMCTBMM BETpa C COCyJaMM U annapataMmm

PaccmarpuBaemble Harpy3ku pasaensior Ha Asa Buja:

- BETPOBAas Harpyska, AeiCTBYIOLAn rOpU3OHTanbHO BAOMb HANpaBieHUs1 BETPOBOIO MOTOKA, KOTOpas
noapasaenserTcs Ha CPeAHIoI0 U NYNbCALUMOHHYIO COCTaBAIOLLUE;

- Harpy3ka npu pe3oHaHCHOM BUXPEBOM BO30YXXaeHUM, AEHCTBYIOLLAA TOPU3OHTANbLHO NONepek Hanpas-
FieHUs1 BETPOBOIO NOTOKA, CBSI3aHHAs CO CPLIBOM BUXPEN C BOKOBbLIX NOBEPXHOCTEN| COCY/I0B M annaparos.

5.3.1.1 CpeaHsas COCTaBnALWAn BETPOBON HArpy3ku AenCTBYET Ha COCyAbl M annaparbl CTaTu4ecku u
YYUTLIBAETCS MPU pacyeTe BCEX COCYA0B U annapaTtos, YCTAHOBMEHHbIX Ha OTKPLITONM NioLlaake.

OCHOBOW Ansl onpeaeneHua cpeaHen COCTaBnNAILLEN BETPOBOW HAarpy3ku ABNSETCA HOPMaTUBHOE 3HA-
YeHne BETPOBOTO [ABMEHUSA g, YCTAHOBMNEHHOE MO PErMOHANbBHLIM KapTaM PanoHUPOBaHUSA MO CTPOUTENb-

* B Poccuiickoit degepaumu aeictaytor Cl 20.13330.2016 «CHulM 2.01.07—85* Harpysku n Bo3ageictBua» n
CM 14.13330.2014 «CHuI1 1I-7—81* CTponTenbCTBO B CEACMUYECKUX PaoHax».
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HbIM HOPMaM M NpasusiaM rocyAapcTB, YNOMSAHYThLIX B NPEAUCNOBUU Kak NMPOronoCcoBaBLUNE 38 NPUHATUE MEX-
rocyaapCTBEHHOro craHaapra*.

5.3.1.2 lNynbcaumoHHaa COCTaBNAIOLAA OCHOBHOW BETPOBOW HArpysku 3aBUCUT OT Nynbcauui CKOpPO-
CTU BETPa M NepmoaoB COOCTBEHHBIX konebaHuii annapara.

MpeaernbHble 3Ha4YeHus NepUoaoB CODCTBEHHBLIX KoneGanuii T, onpeaenaowmux UCnonb3yemblin Noaxoa
K pacyeTy nynbCaLMOHHOW COCTaBNSAIOLLEN, MPUBEAEHbI B Tabnuue 1.

Tabnuya 1—lNpeaensHoe 3Ha4eHUe nepuopa cobecTBEHHBIX konebaHuit

BetpoBble paitoHbl la | Il 1l I\ \ \ Vil
7. ¢ 0,38 0,34 0,29 0,26 0,23 0,20 0,18 0,17

[nA BepTUKanbHbIX M FOPU3OHTANbHBIX annaparos, Y KOTOPbIX Nepnoa Ux co6CTBEHHBIX KonebaHui no
1-n hopme MeHee npeaenbHOro 3HayYeHusl, NpMBeAEHHOro B Tabnuue 1, UCNONb30BaH YNPOLWEHHbIA Cnoco6
onpeaeneHns NynbCaLMOHHOW COCTaBNAIOLLEN BETPOBOW Harpy3ku, NpuBeaeHHbIN B 5.3.4 n 5.3.5.

[na annapatoB KOMIOHHOIO TWUNA, y KOTOPbIX Nepuoa Co6CTBEHHbIX konebanuin no 1-n popme Gonee,
a nepuoa cobCTBEHHbIX konebaHui no 2-in hopme MeHee NpeaenbLHOro 3HaYeHusl, NPUBEAEHHOro B Tabnu-
ue 1, pacyeT npoBoAAT C y4ETOM TONbKO 1-1 (hopMbl COGCTBEHHBIX Konebanui. MeToauka pacuera annaparos
KOMOHHOrO Tuna ¢ yyetom 1-i hopmbl COBCTBEHHBLIX konebGaHui npueeaeHa B 5.3.2. PacueTHoe 3Ha4eHue
nepuoga co6CTBEHHbIX konebaHui annapara no 1-i hopme onpeaensiot no gopmynam, NpeACTaBNeHHbIM B
NPUNOXEHUN A, NU BLIMUCTIAIOT NO APYrMM N3BECTHLIM METOANKaM.

[ns BbICOKMX annapaToB KONMOHHOIO TUNA, Y KOTOPLIX Nepuoa CoOCTBEHHbLIX KonebaHuii no n-i gopme
Gonee, a nepnmoa co6CTBEHHbIX KonebaHun no (n + 1)-n dhopme MeHee NpeaenbHOro 3Ha4eHUs!, NPUBEAEHHOTO
B Tabnuue 1, pacyer cneayer NPOBOAUTL ChELManbHbLIMU METOAAMU C Y4ETOM N (hOPM CODCTBEHHBIX KOne-
GaHuii. Mpu 9TOM pac4eTHOE 3HAYEeHME YCUIUA UMM NepPEMELLEHUS NPU yYeTe AMHAMUYECKON peakumm no n
co6CTBEHHBIM (hopMaM CrneayeT onpeaensaTb Kak KOPeHb KBaAPaTHbIW U3 CyMMbl KBAApaToOB 3HAYEHWIA 3TOrO
YCUIWA UMK NEePEMELLEHUS ANA KAKIO0W yYUTbIBAEMON hopMbl konebaHui.

5.3.1.3 Pe3oHaHCHOe BuXpeBOe BO3OyaeHWe AeNCTBYET HA annaparbl KONOHHOTO TUNa ¢ COOTHOLLE-
Huem H/D,,, He MeHee 10 npu CKOPOCTK BETPA, NPEBLILLAIOLLIEN KPUTMHECKYIO CKOPOCTL ANA annapara, npu
KOTOPOW NPOMCXOAUT PE3OHAHC Mo 1-i hopMe ero CoBCTBEHHbIX KonebaHui.

5.3.2 BeTtpoBas Harpy3ka ans annapartoB KOSIOHHOro Tuna

5.3.2.1 PacuyeTHyI0 BETPOBYIO HarpysKky, A€iCTBYIOLLYIO Ha /-1 y4acTOK annapata npu ero COGCTBEHHbIX
koneBaHusx no 1-n hopme B HaNpaBnEHNM FOPU3OHTANLHOIO 4ENCTBUSA BETPA, ONPEAENSIOT Kak CyMMY cpej-
Hel Py ; N NynbCaunoHHO Py, ; COCTaBNAOLLMX BETPOBOW Harpy3ku

F =Py +Fiini- ™

Si

5.3.2.2 CpefHiol0 COCTaBnSAOLLYIO BETPOBON HArpy3kmn Ha i-M ydacTke annapara BblYUCNAT no op-

myne
Fi=K-Gy-0;-D; -h;, @

S
rae K — aspoguMHamu4eckuin KoadpduuymneHT, pasHein 0,7;
Gy — HOPMaTUBHOE 3HAYEHUE BETPOBOIO ABNEHMS, H/m?2 (cm. 5.3.1.1);
©; — KO03(PMULMEHT, YIUTLIBAIOLNIA USMEHEHNE BETPOBOTO AABMNEHUS MO BbICOTE annapara, BblYUCHs-
0,75 mpu (X; + Xy, ) <5 M

OCH
eMblit o chopmyne ©; = (x; — paccTosiHie OT YPOBHS

[(x; +x )/10}0’3 npu (x; + X,

ocH y>5m

OCH

KpenneHus annapara 10 CepeAiMHbl i-ro y4acTka annapara, M, X,q,
3eMIM 10 YPOBHSA KPEMNEHUs annapara, M);

D; — HapyxHblit AuameTp j-ro yyactka annapara, M;

h

1
; — BbICOTa /-r0 y4acTtka annapara, M.

— pacCcToAHME OT NOBEPXHOCTHU

* B Pocculiickoit deaepaunmn B 3aBUCUMOCTU OT BeTpoBoro paitoHa no CIM 20.13330.2016 «CHwulM 2.01.07—85*
Harpysku 1 Bo3geicTBuSA»:

BeTpoBble paiioHsl la | Il 0 v \ \ \l
HopmaTuBHOe 3HauYeHWe BETPOBOTO AaBreHust gg, H/M2 170 230 300 380 480 600 730 850
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5.3.2.3 MynbcaunoHHy0 COCTaBNAIOLLYIO BETPOBON HArpy3ku Ha i-M ydactke annapara BblMUCAAIT NO

dopmyne
Paini = V-G -&-m;, 3)

rae v — KO3(PULMEHT NPOCTPAHCTBEHHON KOPPEnAuMM Nynbcauuii AaBneHns BeTpa Ha Bbicote H + X .,

BBIMMCTISIEMBIiT N0 popmyne v = 0,968 —0,025,/(H + x,
G; — BecoBas Harpyska j-ro yyacrka annapara, H;

& — koahMUMEHT AMHAMUYHOCTU ANA nepuoaa cobcTBeHHbIX koneGanui annapara no 1-i gopwme,
BBIMMCTISIEMBIN N0 hopMyne £ =1, 1+,[15,5¢ (¢ — Ge3pasmepHbIii NapameTp, 3aBUCALLMI OT ne-
puoaa cobcTBeHHbIX koneGanui annapara no 1-i ¢hoopme T, C, U HOPMaTMBHOTO 3HAYEHUA BETPO-
BOrO AaBNEHNA G, H/M2, BbluMCRIAEMBIN N0 hopMyne € = T\/cz 1790);

1; — NPUBEEHHOE OTHOCUTENbHOE YCKOPEHWE LIEHTPA TSKECTM i-ro yvacTka, Bbluncnsemoe no ¢op-

ocu)’

Z Z
myne T =0 D (o -my P! Y (@2 -Gy (0; M 0y — OTHOCUTENbHLIE NEPEMELLIEHUS LIEHTPOB
k=1 k=1
TSXECTU COOTBETCTBEHHO i-T0 U K-T0 y4acTKoOB, BO3HMKAIOLLME NPU COOCTBEHHBIX konebaHuax no
1-it hopme, onpeaenseMble Ha OCHOBE MOAANLHOIO aHanu3a; AnsA annapartos ¢ NPpUGNM3NTENLHO
paBHOMEPHO pacnpeaeneHHol No BbICOTE MaCcCOoi AONYCTUMO MCMOJIb30BaTb NPUONMKEHHLIN Me-
TOA, MPUBEAEHHDIN B NPUNOXEHUN A);
my, — ko3(pULMEHT NynbCcauun AaBNEHUA BETpa ANA CEepPeauHbl k-ro yyacTka annapara Ha BbicoTe
X + Xogpy» BBIMUCTIIEMBIN NO pOpMyne m, = 0,76[(xk +Xoon) /1 0}_0'15 )
5.3.2.4 PacueTHbIl usrubatoLmii MOMEHT OT AeViCTBMS BETPOBOIA Harpy3ku B paCH4ETHOM CeYeHUu anna-
para Ha BbICOTe X, BbIYMCAAIOT N0 hopmyne

B (X —x)+ XMy, )
j=1

M, =

e

Il
-

I

r4€ X; — paccTosiHMe OT YPOBHA KPENIMeHus annapara 10 CepeauHbl i-ro ydactka, m;
Xg — BbICOTa pac4HeTHOIO CEYEeHUs annapara oT YpOBHS KpenneHus annapara, M,
M, — wnsrmBaomii MOMEHT B PACYETHOM CEYEHNM HA BbICOTE X OT AEMCTBUS BETPOBOM HArpy3Kku Ha j-1o
/ oBCnyxvBatoLLyo nnowaaky, H - m.
5.3.2.5 O6cnyxyBatowme nNnowaakM U Apyrue BHELUHUE SfIEMEHTHI, BbiCTynatowme 3a npeenbl Ha-
pY>XHOro AuameTpa annapara, Noj AeNCTBUEM BETPOBOM HArpy3ku CO3AalOT ANA HEro AONOSNHUTESNbHbIE U3-
rnbaioLme MOMEHTbI.
Ecnu npu pacyeTte annapartoB KOJIOHHOTO TuUNa M3BECTHLI Pa3Mepbl U PacronoxeHue o6CnyXmMBaloLLMX
NNoLaA0K, TO CPEAHIOI COCTaBMAOLLYIO BETPOBOW HAarpy3ku, MPUAOXKEHHYIO HA 0GCNYXMBAIOLLYIO j-I0 NIo-
LiaZKy, PacronoXeHHyIo Ha BbICOTE X; Ha/l yPOBHEM KPEMNIIEHNs annapara, BuIYUCTSIOT no dopmyne

My, =14y -0;(x; —x0)(1+0,755 % ;-m))} A, (5)

rae ©; — KO3(PULIMEHT, yUMTbIBAIOLINI U3MEHEeHMe cpedHen COCTaBMAOLWEN BETPOBOrO AasfeHus Ans
0,75 nipu (xj +Xoon) SO M,

BbICOThI X; + X

; + Xoo BBIMMCIAEMBIA NO hopmyne ©; =

03
[(xj +XOCH)/10] npu (xj + Xoo) > O M

(Xoey — PACCTOSIHME OT MOBEPXHOCTH 3eMMNM A0 YPOBHS KPENneHus annapata, M);
X; — pacCTOsiHMe OT YPOBHA KPEenmneHus annapara 4o j-i Nnowagku, m;

X — BCNOMOraTenbHbI KOSMPUUMEHT ANa j-i NIoLWaakM Ha BbICOTE X; + X

" j T “och?
myne %; = 1756[(Xj +XocH)/(H+XocH)} i

m; — KoaduumneHT nynbLcaunn gaBneHns BeTpa Ans j-i NNowankm Ha BbIcoTe X; + Xogp:
-0,15

no chopmyne m; = 0,76[(xj +X0CH)/10J ;

ZAp — cyMMa nrowjagei BceX npoekumin npocouneit j-i Nnowaaku Ha NiocKOCTb, NEPNeHANKYNSAPHYIO
HanpaBreHu1Io BeTpa, M2,

BblUMCNIAEMbIN NO dop-

BbIYUCNSAEMbIV
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lMpyn OTCYTCTBUN TOUHBIX AQHHBLIX O pOpME NMIOLAAKN N3rnGatowmin MOMEHT M, BbIUMCNAIOT NO dhop-

myne !
my, :0,85q0~®j(xj—x0)(1+0,75§-xj-mj)Aj, ®)

roe Aj — Nnowaap, OrpaHMYeHHas KOHTYPOM AMA j-i NNOLAAKM, M.

5.3.3 Pe3oHaHCHOe BuxpeBOe BO30OyXaeHne

5.3.3.1 Pac4yeT Ha pe3oHaHCHOE BUXPEBOe BO3OYXaeHWe NPOBOAAT AfA annaparoB KOMOHHOro Tuna,
ynosnetsopaAowmx ycnosuto H/D,;, > 10, ecrnin kpuTuyeckas cKopocTb BeTpa V., Bbi3blBatoLLask pE30HaHC-
Hbl€ KonebaHus, MeHbLLE MakCUManbHON PAcHETHO CKOPOCTM BETPa V.. AN paioHa yCcTaHOBKM annapara,
TO €CTb

Vor <Vimax: @)

5.3.3.2 KpuTu4eckyto CKOpPOCTb BETPA, BbI3bIBAKOLLYIO pe30HaHCHbIe konebaHua annaparta no 1-i cop-
Me CODCTBEHHbIX KonebaHui, BLIMUCISIOT NO hopMyne

= ®

rae T — nepuog cobCTBeHHbIX koneGaHuii annapara no 1-i cdopme, ¢;
D, — Hapy>xHblii AMaMeTp annapara Ha BbICOTE X, PaBHoO 0,84 OT ypoBHs KpenneHus, m;
H — BbIcOTa annapara OT YPOBHS KPENmeHus, M.
5.3.3.3 MakcumanbHyo pacyeTHYI0 CKOPOCTb BETPA Ha BbICOTE X, OT YPOBHS KPENNeHus annapara
BbIYUCTIAOT NO hopMyne

=159 -©, ©)

rae ® — koapduumeHT, yuuTbIBaAIOLMIA U3MEHEHUE CPeAHEel COCTaBMAOLIEH BeTp0BOI'O AaBneHus Ans Bbl-
0,75 npu (X, + c,CH)<5 M,

COThI Xy *+ Xogp, BBIMMCTISIEMBINA NO chopmyne © =

OCH?
[(XSKB OCH)/10:| npu ( SKB OCH) >5 M
(Xocy — PACCTOSIHME OT MOBEPXHOCTU 3EMNN A0 YPOBHA KPEMIIEHNs annapara, M).
5.3.3.4 A3poiMHaMWUYECKYIO CUITY NPU PE30HAHCHOM BUXPEBOM BO3OYAEHWUU, BbI3bIBAIOLLEM NONepey-
Hble kone6aHus no 1-i CoBCTBEHHON hopMe B NIIOCKOCTU, NEPNEHANKYNSIPHON HANpPaBAEHNIO BETPOBOro no-
TOKa, Ha j-M y4acTke annaparta BbIYMCIISAIOT No opmMyne

P =45m-v2 D, h (10)

OLH

rae o; M o, — OTHOCUTENbHOE NEPEMELLEHNE LEHTPA TSHKECTM j-ro y4acTka U MakCUManbHOe OTHOCUTENbHOE
nepemMeLlleHe annapara KOMOHHOMO Tuna, BO3HWKaloLMe Npu COOGCTBEHHbIX KonebaHusx no
1-ii hopme, BbIYMCNAEMbIE HA OCHOBE MOAANLHOMO aHanusa unu nNo MeToauke, NPUBEAEHHOM
B NpUNOXeHuu A.
5.3.3.5 Hapsay ¢ Bo3eiicTBMEM a9POAMHAMUYECKOl CUMbl 5 ; NPU PE30OHAHCHOM BUXPEBOM BO30YX-
[IEHUN YYUTLIBAKOT AENCTBUE BETPOBOI HArpy3ku B HamnpaeeHum BETPOBOro NOTOKA.
PacuyeTHy0 BETPOBYHO Harpysky, AeiCTBYIOLLYIO Ha i-i y4acTOK annapara B HanpasreHun BeTpoBOro no-
TOKa, BLIYUCNSAIOT NO hopmyne

Vma

2
P, =[—V°f j P. 1)
X

5.3.3.6 PacueTHblit nsrubarownii MOMEHT M, B pac4eTHOM CevyeHuu annapara Ha BbICOTe X, OT CO-
BMECTHOIO [1eiCTBUA a9pOANHAMMUYECKON CUMbl MPU PE3OHAHCHOM BMXPEBOM BO30YXAEHUM 1N BETPOBON Ha-
rpy3ke BbIYMCNAIOT No hopmyne

n

MVR:Z[( P\;RI+PCFI)( XO)] (12)

i=1
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5.3.4 BepTukanbHbie COCyabl U annapartbl, KPOMe annapaTtoB KONIOHHOro Tuna

5.3.4.1 PacuyeTHyl0 BETPOBYIO Harpy3ky u pacyeTHbli u3arubaioLmini MOMEHT OT BO34elCTBUS BETpa Ans
COCYA0B U annaparoB BbICOTOH MeHee 10 M ¢ oTHoweHnuem H/D, ;. He Gonee 5 onpeaensioT No cpeaHen co-
CTaBnaoLWen BETPOBON Harpy3ku. MNMynbcaLmoHHYI0 COCTaBISAIOLLYIO BETPOBOW HArpy3ku y4nTbIBalOT BBEAEHU-
em 0606ueHHoro koadhmuueHTa, paBHOro NpousBeAeHUI0 kK03 duumMeHTa nynbcauum AaBNEHNA BETPA HA
KO3hPULMEHT ero Koppensumu.

5.3.4.2 BeTtpoBylo Harpy3Ky, NPUMNOXEHHYIO Ha BbICOTE H3¢/2 OT YPOBHS aHKEPHOro KpensneHusa cocyaa
unu annapara, BbIYMCAISIOT Mo opmyne

R, =1,205-©- Dy - Hygps (13)

rae ® — KoachhULMEHT, yUUTbIBAIOLLMI U3MEHEHUE CPeHEN COCTaBMSAIOLLEN BETPOBOIO AaBMIEHNA ANA BbICO-
0,75 npun (H3¢/2 +X, ) <5m,

CH

[(ng)/z + XOCH)/'] 0}0'3 npu (ng;/z + XOCH) >5M

(Xoey — PACCTOSIHWE OT MOBEPXHOCTH 3€MINK [10 YPOBHA KPENMeHUsl Cocyaa unu annapara, m).
5.3.4.3 PacyeTHblit BETPOBOM M3rMbaloLLmMii MOMEHT, A€ CTBYIOLLMIA HA COCYA UK annapar B MecTe npu-
BapKW OMopbI, ONpPeAensioT no opmyne

Thl H3¢/2+x BbluMCAsSieMbI MO opmyne

OCH’

M, =R,

agp
- 1 4

5.3.5 MopusoHTanbHbIe cocyabl U annaparbl

5.3.5.1 B pacuyeTe Ha LeNCTBME BETPOBON HArpy3ku ropu3oHTanbHbIX COCYAOB U annaparoB Ha ced-
MOBbIX OMOpax, 3a WUCKMIOYEHMEM CABOEHHBIX U CTPOEHHbLIX annaparoBs, Kak nNpaBuno, He0OxoAMMOCTbL OT-
cyTcTBYeT. Mogo6HbIN pacyeT BbIMOMHAKOT TONMbLKO NO TPEOOBAHUIO 3aKasdyuka, 3anMCaHHOMY B 3a[jaHWMKU HA
NPOEKTUPOBAHME.

5.3.5.2 PacuyeTHble ycunus u msrubaiowpme MOMEHTbI OT BO31€CTBMS BETPA ONpeAensioT, Kak npasu-
no, No CpeaHen COCTaBnAIOLWEN BETPOBON Harpysku. MynbCaumoHHYIO COCTaBNAIOLLYIO BETPOBOW HArpy3ku
YYUTLIBAKOT BBEAEHMEM 000OLLEHHOrO KOahdpnumeHTa, paBHOro NPOU3BeAEHUIo koadduumMeHTa nyncauum
JaBneHus BeTpa Ha KoapdULMEHT ero koppenauuu.

5.3.5.3 BerpoBylo Harpy3aky, MPUNOXEHHYIO Ha BbICOTE H3¢/2 OT YPOBHS aHKEPHOro KpenneHua cocyaa
Unn annaparta B Nornepe4yHoM HarnpaeieHUm, BbIMUCHAIOT No hopmyne

03
0,5H_, +Xx ’
= -
PH‘1'8q0’Ls¢'H9¢(%J . (15)

5.3.5.4 BeTpoBylo Harpy3Kky, MpUNoXeHHylo Ha BbICOTE Haq,/z OT YPOBHA aHKEPHOrO KpensneHus cocyaa
Unu annaparta B NPOAONbHOM HanpasneHUu, BLIMUCAAIOT No hopmMyne

03
H +XOCH]

0,5 o
P, =180y -Dygy - Hogp | ——2—2 (16)

10

MpoaornkLHyo BETPOBYIO HArpy3Ky P; Ha ropu3oHTanbHbIA COCYA MU annapar, kak Npasuno, He y4uTbI-
BAIOT.

5.4 OnpegeneHue pacyeTHbIX YCUITUIA OT CEIHCMUYECKOTO BO3AeHCTBUA

5.4.1 TpeGoBaHus K pacuety

5.4.1.1 PacueTy Ha ceiicMnyeckoe BO3AENCTBME MOANEXAT BCE COCyAbl U annapartbl, yCTaHOBIIEHHbIE
Ha nnowlagkax ¢ pacyeTHoO ceilCMUYHOCTbLIO 7, 8 U 9 6annoB no moaudULMpPoBaHHON wkane MSK-64 ana
CpeaHUX rPYHTOBbLIX YCIOBUMA.

PacuyeTHy0 CeIICMUYHOCTb MITOLLAAKU ONPeAEnsIoT B 3aaHMKN Ha NPOEKTUPOBaHUE CocyAla Unun annapa-
Ta HA OCHOBE HOPMATUBHOM CEMCMMUUYHOCTU PaiioHa WX YCTAHOBKM.

5.4.1.2 UcxoaHbIMM A@HHBIMU A1 pacqeTa Ha CeNCMUYECKOEe BO3AEHCTBUE SABIISAIOTCA:

- cericmMmuyecknin KoahULMEHT K (MakCMManbHbIit YPDOBEHb YCKOPEHUS TPYHTa B A051sX g), 3Ha4YeHue
KOTOPOro NPUHUMALOT B 3aBUCUMOCTM OT pacHeTHON CeCMUYHOCTU no Tabnuue 2;

- akceneporpammbl CEHCMUYECKOTO ABUXEHUSA FPYHTA, XapaKkTepHble ANs paitoHa YCTaHOBKM annapara.

10
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Ta6nuuya 2 — CelicMnuecknii koachULUNeHT K

PacueTHas ceiicMUYHOCTb, Gann 7 8 9

K. 01 0,2 0,4

S

5.4.1.3 [lna annapaTtoB KOSIOHHOTO TUNAa U BEPTUKaMbHbLIX COCYAO0B U annaparoB ONpeaensior pacyer-
Hble CEMCMUYECKUE HArPy3Kn, AENCTBYIOLME B rOPU3OHTANBbHOM HaNpaBneHuu.

Ecnu cocya unu annapar yCTaHOBAEH HA XXECTKYIO CTPOUTENbHYIO KOHCTPYKLMUIO, NEPEKPLITUE UIN BbICO-
KWW/ MOCTAMEHT, TO 3TO JOMYCKAETCHA YYUTLIBATL, YMHOXAA AEUCTBYIOLLYIO HA HEr0 PacYETHYI0 CENCMNYECKYIO
Harpy3ky Ha K03(h(ULIMEHT BbICOTbI pasMeLLeHnst K, BbIMUCIAEMbIN No chopmyne

Kg =1+0,05x

oo’ an
I11€ X, — PACcCTOsIHME OT MOBEPXHOCTM 3€MNU [10 YPOBHS KPENNEHWs annapara, m.

[nsi ropu3oHTanbHbIX COCY/I0B W annaparoB OnpeaensiioT pac4eTHbIe CENCMUYECKUE BO3AEICTBUA, AEi-
CTBYIOLLIME rOPU3OHTANbLHO B HAaNpaBneHUu UX NPOAOIbHLIX M NONEPEYHbIX OCEN, U YUUTHLIBAIOT pa3fenbHo.

5.4.1.4 Tpu BbLINOMIHEHUM PACYETOB HA CeNCMMUYEcKoe BO3AENCTBUE NMPUMEHSIOT ABA YPOBHA CEMCMU-
YeCKUX BO34ENCTBUN:

a) NpoeKTHoe 3emneTpsaceHune (ypoBeHb [13);

0) MakcumarnbHOe pacuyeTHoe 3emneTpsiceHne (yposeHb MP3).

5.4.1.5 PacyeT Ha CeliCMUYECKME Harpy3ku, COOTBETCTBYIOLLMI YPOBHIO 13, BLINOMHAIOT AnA BCEX CO-
CyAOB M annaparoB. Pacuer npoBoASAT JIMHEWHO-CNEKTPanbHbIM METOA0M.

5.4.1.6 Pacuert Ha celiCMMUYECKUe Harpy3Kku, COOTBETCTBYIOLME YPOBHIO MP3, BbINOMHAIOT Ansi COCyA0B
1 annaparoB, pacnonoXeHHbIX HA NPOU3BOACTBEHHbIX 0ObLEKTAX Ype3BblYaWHO BLICOKON U BbLICOKOM Omnac-
HOCTU™.

Pacuert, coorseTcTBYIOLMI YpOBHIO MP3, Ans cocyaoB M annapaTtoB MOXET BbINOAHATLCA Kak AUHAMU-
YeCKUM METOAOM BO BPEMEHHOM 00nacTu ¢ NpUMEHEHUEM UHCTPYMEHTArbHBIX UIM CUHTE3UPOBAHHLIX akce-
neporpamm, Tak U IMHEMHO-CNeKTPpanbHbIM METOAOM.

[lns annapaToB KONMOHHOrO TMNA BbICOTON Bonee 75 M pacyeT, COOTBETCTBYIOWMI YpOoBHIO MP3, Bbinos-
HSAIOT AMHAMUYECKUM METOAO0M. [1pU OTCYTCTBUM UHCTPYMEHTANbHbLIX UNU CUHTE3UPOBAHHbLIX akcerneporpamm
ANnA nnowaaku, Ha KOTOPOK YCTaHaBMNMBAaKTCA pacCciUTbiBaeMble annaparbl, 40NyCKaeTca UCNOSb30BaTh YHU-
BepcansHble 0606LLeHHbIe akceneporpamMmmel, NPUBEAEHHbIE B NpunoxeHuu b.

5.4.2 PacyeTHas ceiCMMYECKasA Harpy3ka

5.4.2.1 OuHamu4yecknit METOA pacyeTa Ha CelicMUYecKoe BO3aenCcTBue

Pacuyet npoBOAAT METOAAMU YWUCMIEHHOTO MHTErpUpOBaHMA cuctem AnddepeHunanbHblX YPaBHEHUN
ABWXKEHUA:

[M]-{X"}+[B]-{X'}+[C]- {X} = = [M]- w(®)- {cos o}, (18)
rae [M] — wmarpuua macc;
[B] — wmaTpuua AMccUNaTMBHbBIX CUI;
[C] — matpuua xecTkocTH;
{X"},{X'}.{X} — BekTOpbl OTHOCHTENbHBIX Y3MOBbIX YCKOPEHMUI, CKOPOCTEN U MEepeMeLLEHNit COOTBET-
CTBEHHO;
Y(f) — ycKopeHWe ABWKEHUS OCHOBaHWA PacYeTHOW MOAEnu, onpeaenseMoe no akcenepo-
rpamMam koneGaHus rpyHTa B OCHOBAHUM;
{cos au} — BeKTOp HanpaBnSOLLUX KOCUHYCOB.

MakcumMansHble aMnnnTyAbl UHCTPYMEHTAMNBHBIX UM CUHTE3UPOBAHHBLIX YCKOPEHU B YPOBHE OCHOBA-
HWNS COOPYXEHNSA MPUHUMAIOT He MeHee 1,0, 2,0 unu 4,0 M/c2 npu pacyeTHOI CeifCMUYHOCTH 7, 8 1 9 6annos
COOTBETCTBEHHO U YMHOMAIOT HA KOIPDULMEHT K, NPUBEAEHHBIN B Tabnuue 3.

* B Poccuiickoii ®epepaumu B cootBeTcTBUM ¢ CI 14.13330.2014 «CHwuM [I-7—81* CTpouTenscTBo B ceiicMu-
Yecknx paiioHax» (MyHKT 5.2.1) pacyeT no ypoBH0 MP3 npuMeHSIOT 4Ns onacHbIX NPOU3BOACTBEHHLIX 06bekToB | 1
KraccoB OMacHOCTU.

1
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Tabnuua 3 — KoadhduumenTsl Ky, onpeaenseMele HasHa4eHnem cocyaa unum annapara

Ko
Ne n/n HasHavyeHune cocyaa unu annapaTta
YposeHb M3 YposeHb MP3
1 Cocyabl M annapatbl, NPpUMeHAeMbleé Ha MPOU3BOLCTBEHHbLIX 1,2 2,0
obbekTax Ype3BblvaiiHO BbICOKOW U BbICOKOW OMAacHOCTU
2 OcTanbHble cocyAbl U annapaThl, He yKasaHHble B 1 1,0 1,0

S,
_ _ Sy _
Pe3ynsTupyloLnii BEKTOP CECMUYECKUX Harpysok {S}= , AeiiCTBylOWMX Ha annapat B noboii

MOMEHT BPEMEHW, BbIMUCHISIOT Mo hopmyre S;

{s}=[c]-{x}. (19)

Mo BblMMCNEHHOMY 3HaYeHuio BekTopa {S} onpeaensiloT BHYTPEHHUE YCUNUS B PACYETHLIX CEYEHUSIX
annapara.

5.4.2.2 JIuHeliHO-CNekTpanbHbI METOA pacyeTa Ha ceiicMnyeckoe BO3aeUCTBue

PacyeTHyto celicMuYeckyto Harpysky S;, MPUIIOXKEHHYIO K CepeuHe i-r0 y4acTka PacuyeTHOW Cxembl B
rOPU3OHTaNbHOM HanpaBneHUU, BLIMUCTAIOT N0 hopmyne

S; =Ko K- Spj» (20)

rae K, — cornacHo tabnuue 3;
Ky — KO3(h(PULMEHT, yUMThIBAIOLLWI JONYCTUMBIE NOBPEXAEHUS B METANNMUYECKUX annaparax npu 3em-
NETPACEHUN U CHUXKEHWUM XKECTKOCTU U3-3a NOSIBNIEHUST NNIaCTUYECKUX gedopmauuin, pasHoin 0,25.
CeiicMu4eckylo Harpysky Sy;, IPUITOXKEHHYIO K CepeAUHe i-ro y4acTka pac4eTHON Cxembl, ONpeaensioT
B NPEANONOXEHUN Yrpyroro aechopmupoBanus annapara ansa 1-i hopMbl COOCTBEHHbIX KonebaHui, U Bbl-
YMCNAT No popmyne
SOi=Ks'Kq1'Gi'[3'ni' 1)

rae K\u — KO3(PDULMEHT, YYMTbIBAIOLMIA CNOCOOHOCTL annapara K pacCeMBaHUIO 3HEPrmn, — COrnacHo
Tabnuue 4.

Tabnuuya 4 — KoadpduumeHT Kw’ yuMTBIBaOWMIA CNOCOBHOCTL COCyAa UNK annapata K paccenBaHuio 3Heprun

Hm HID i Ky
He mexee 50 He meHee 20 1,5
He Gonee 20 1,3
Ceblwe 30 go 50 He meHee 15
He 6onee 15 1,0
He 6onee 30 —

KoathpuuUmeHT AnHaMn4HOCTH B ONpeaensoT COrnacHo PUCYHKY 2 UM BbIYMCHISIIOT No dhopMyne

B=1+15T npn T <0/1¢;

B=25 npn 0,1c<T<0,8¢; (22)
0,8\>°
B =max 2,5[#) ; 0,8 nmpu T >0,8c,

HO BO BCeX criy4asnx He meHee 0,8 u He Bonee 2,5.
12
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00 01 03 05 07 09 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Mepvog konebanwin T, ¢

PuricyHok 2 — OG600LLEHHBI CMEKTP OTBETA

KoadhpuumeHT chopmbl konebanwii T, 3aBucswmii ot dopmbl gechopmauumn cocyga wam annapara
npu ero cob6CTBEHHbIX konebaHusax no 1-i chopme M OT MecTa PacnosiOXeHUs Harpysku, BblYMCNAT MO
opmyne

z
al Z Gfc-ak
M/==*Nememeen | (23)
T Gk'ak
K1

[na annapaTtoB KOJIOHHOTO TUNa BbICOTOlM A0 15 M BKIOUYNTENBbHO KO3 MULNEHT T|,-BbIYNCIAIOT NO YNpo-
LLleHHOW dhopmynie

z
xi H Gk-xk
Ni= - N e ] (24)
TJIGK xk

5.4.2.3 OnpegeneHne pacyeTHOro n3rnbaroLiero MomeHTa
MakcumanbHbIi N3rmbarLLnii MOMEHT B HUXKHEM CEYEeHMW annapartoB KOJIOHHOTO Tuna npu y4yeTe TONbKO
1-ii chopmbl KoNebaHWA BbIYMCAAIOT Mo hopmyne

<2 5 >
/=1
PacueTHblii n3rnbarowmii. MOMEHT C Y4eTOM BAWAHWA BbICLIMX (DOPM KonebaHuii nmpu Heob6xoaMmocTu
ycTaHaBNMBaloT cneynanbHbIMU MeToAaMu.
B kauecTBe NepBOro NpUOAMXEHUS pacyeTHblli usrnbawowmnii MOMeHT MR C y4eTOM B/IMSHWSA BbICLLUX
hopM KonebaHuii B pacyeTHbIX CeYeHMAX BbIGMPaKT B 3aBUCMMOCTM OT MTax Mo anpe pucyHka 3.
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PucyHok 3 — Onitopa f/15 onpeaeneHys nsrnbatoLLero MoveHTa Jifrax

5.4.2 4 Cocyabl 1 annapartbl, KPOMe annapaToB KOJIOHHOTO Tuna
PacueTHylo CeliCMUUYeckyto Harpysky BblUMCAAIOT Mo hopmysie

S=KO0 K,.Ks KB KvIG, (26)

rae KO — cornacHo tabnuue 3;
/<1l — Kko3hhpULMEHT, yunTbIBaOWMIA AONYCTUMbIE MOBPEXAEHMS B COCyAax W annapartax, pasHblii 0,25;
Kg — cornacHo Tabnuue 2
G — BecoBas Harpyska OT MaccCbl cocyfa Wi annapara, OTHECEHHAs K LieHTPY TSXEeCTU;
KB — KO3(hpmuMeHT BbICOTbI pasMeLleHuns 4aa cocyfa wiv annapara, yCTaHaB/IMBAEMOro Ha XecTkue
CTpOUTENIbHbIE KOHCTPYKLUUW, NEPEKPbITUA W BbICOKME MNOCTaMEHTbI, BblYMCASiEMbIA N0 hopMmy-
ne (17);
K'n — k03(hhVLMEeHT NHTEHCMBHOCTU CENCMMUYECKOW Harpy3ku, paBHblli NPOM3BEAEHMI0 KO3hduLmeHTa
OUHAMUYHOCTU Ha KO3adhpmumeHT dhopMbl KonebaHmin (gns ropnsoHTabHbIX COCYA0B U annapartos,
a TaKke BepTUKaslbHbIX COCYZOB W annaparoB, He OTHOCALMXCHA K annaparam KOJSIOHHOro Tuna,
NPUHUMAIOT paBHbIM 2).
[na ropu3oHTanbHbIX annapaTtoB Ha CeA/10BbIX OMOPax OTAE/bHO ONPeAensioT CECMUYECKYH0 Harpy3ky
B MPOAOSILHOM W MONEPEYHOM HanpaBieHUsIX.
MeToa faeT OLeHKY CeliCMUYECKUX Harpy3oK C MOrpeLlHoCTbio, naylleii B CTOPOHY NOBbILLEHNS 3anaca
MPOYHOCTU U YCTONUYMBOCTU.

5.5 PacueT Ha NPOYHOCTb COCY/A0B ¥ annapaToB Npu AeACTBMM BETPOBLIX UK CECMUUYECKUX
Harpysok

PacyeT Ha NPOYHOCTb Y YCTOMYMBOCTb COCYA0B Y annapaTtoB Mpu BETPOBbIX WM CEACMUYECKMX Harpys-
Kax nposogat no NOCT 34233.2, TOCT 34233.5, TOCT 34233.9.

Mpy aTOM cnegyeT AOMNOMHUTENBHO YYUTbIBATL BAVAHWE APYTUX BHELIHMX Harpy3oK.

Mpy pacyeTe Ha ceicmMuyeckne Harpysku, COOTBETCTBYIOLLME YPOBHIO MP3, He BbIMOMHAIT NPOBEPKY Ha
[efcTBMEe MECTHbIX U3MMBHBIX 1 TeMMNepaTypHbIX HaMpPsHKEeHWA.

14
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6 JononHutenbHble BHEWHWE Harpy3Ku

6.1 [lonosiHuTerbHble Harpy3ku, Bbi3biBalolme naMeHeHue HanpsxeHHo-ae opMUPOBAHHOIO
COCTOSIHUA COCYAOB U annapaTroB

Mpu onpeaeneHun pacyeTHbIX NapameTpoB ANs COCyAa UNKM annapara HeoOXOAMMO Y4YUTbIBaTb MNpu
YCNOBUU UX HANWUYUA CREeAyoLLMe Harpy3ku u akTopsi:

- Harpy3ku OT NPUCOEANHEHHbIX TPYOONPOBOAOB B COOTBETCTBMUM C 6.2;

- UIHEPLMOHHbIE HArpy3ky Npu ABUXKEHUW, OCTAHOBKAX M KOnebaHWaX anemMeHTOB COCYA0B U annaparos
B cOOTBETCTBUM C B.1 (npunoxexue B);

- BUOpaLMOHHbIE HArpy3ku B COOTBETCTBUM C B.2 (npunoxeHue B);

- yAapHble Harpy3ku OT BO3AENCTBUSA rasoXMAKOCTHOW CMECU MUK UHbIX MPUYUH B COOTBETCTBUMU C B.3
(npunoxexue B);

- Harpy3Ku Npu TPaHCMOPTUPOBAHUM U MOHTAaXeE CocyAa B COOTBETCTBMM C B.4 (npunoxxeHue B);

- Harpysku OT Macchl U AaBneHUs rpyHTa, AeiCTBYIOLLME HA NOA3EMHbIE COCYAbl, B COOTBETCTBUM C B.5
(npunoxexue B).

6.2 OnpepgeneHue pacyeTHbIX YCUNUA OT NPUCOEeOUHEHHbIX TPYGONPOBOAOB

6.2.1 [encreyioLUme Ha WTYLEPbl COCYA0B U annapaToB PacYeTHbIE HArPy3Kn OT NPUCOEANHEHHbIX TPY-
OonNpoBOAOB ONPEAENsIIOT UCX0AA U3 pacdeTa TpyOonpOBOAHOW CUCTEMbI HA AENCTBUE MACChI, AABMNEHUS,
caMOKOMMNeHcauun TemMnepaTypHbIX YANMHEHWUI, BETPOBbLIX U CEUCMUYECKUX HArpy3oK.

6.2.2 3HayeHuA fenCTBYIOLMX Ha LWTYLIEPbl COCYA0B M annapaToB PacyYETHbIX Harpy3oK OT Npucoeam-
HEHHbIX TPYOONPOBOAOB YKa3bIBAIOT B OAHON U3 CNEAYIOLLMX TOYEK:

- B MECTE NnepeceyeHns ocu wryLepa ¢ obpasyloLwein kopnyca;

- B MECTE nepeceyeHns OCu LTyuepa ¢ NpuBanoyHon NOBEPXHOCTLIO hnaHua — Ans WTyLepos, Co-
enHsAeMbIX ¢ TpybonpoBogamu ¢ NOMOLLbIO hnaHues;

- B MECTE NnepeceyeHns Ocu LITylepa C nrocKoCTbIO NpuBapku Tpybonpoeroga — ANs LUTYLEpPOB, CO-
eanHaeMbIX ¢ TpybonpoBogamMu ¢ NOMOLLBIO CBAPKMU.

B ucxoaHbIX AaHHbIX ANS pacdera cocyaoB M annapaToB Ha AEWCTBUE HAarpy3ok OT NPUCOEAMHEHHbIX
TpyOONpoBOAOB AOMKHO ObiTh YKa3aHO, B KAKOW U3 NEPEUYNCIIEHHBIX BbILLE TOYEK MPUNOXEHbI MOSYYEHHbIE U3
pacyeta TpybonpoBOAOB HArpy3Ku.

6.2.3 Cunbl 1 MOMEHTbI, AENCTBYIOLLME Ha LUTYLIEPbl COCYA0B M annapaTtoB CO CTOPOHbI NPUCOENHEH-
HbIX TPyOONPOBOAOB, CreayeT NPUBOANTL B MECTHOW AEKAPTOBON CUCTEME KOOPAMHAT, O4HA U3 OCel KOTOPOW
coBnagaet ¢ ocblo wryuepa (cm. FOCT 34233.3). Jonyckaerca Takke 3agaHne cun u MOMEHTOB, AENCTBY-
IOLLIMX Ha LUTYLEepbl COCYAOB M annapaTtoB CO CTOPOHbI NPUCOeANHEHHbIX TPyOonpoBoaoB, B rnMobanbHON Cu-
CTeMe KOOPAMHAT, CBA3aHHON C annaparom WM C YCTAaHOBKOW B LENnoM. B MCXOAHbIX AaHHbIX AN pacyeTa
COCYAOB 1 annapaToB Ha AeliCTBUE Harpy3oK OT MPUCOEANHEHHbIX TPYOONPOBOAOB AOMKHO ObITb OAHO3HAYHO
yKa3aHO HanpaBneHue OCeW CUCTEMbl UM CUCTEM KOOPAMHAT, B KOTOPbIX NMPUBEAEHbl Harpysku, AeicTBy-
IOLLME Ha LUTYLEpbI.

6.2.4 [encreyloLime Ha LITYLIEPbl COCY0B M annapaToB pac4eTHbIE Harpy3kn OT NPUCOEANHEHHbIX TPY-
60NpoBOAOB CrieayeT YYUTbIBaTb NPU pacyeTe:

- y3noB Bpe3ku wryuepoB — no MOCT 34233.3;

- onaHues wryuepos — no MOCT 34233.4;

- MPOMEXYTOYHbIX 3NIEMEHTOB, KOTOPbIE MOTYT HAXOAUTLCA MEXAY Y3IOM BPE3ku 1 donaHuem wrylepa:
Tpy6 n otBOgoB — no NOCT 34233.2.

PacyeTHble Harpy3ku, AeNCTBYIOLLUME HA KaXKbIN U3 NePEYNCIEHHbIX BblLLE 3NIEMEHTOB, ONPEAEnsoT Nno
npasunam MexaHUK1 UCX0Ast U3 BEMUYUH PACYETHbLIX HArpy30K Ha LUTYLEepbl U YCNOBUI PAaBHOBECUS.

6.2.5 [lencreyloLume Ha LITYLIEPbl COCYI0B M annapaToB pacveTHbIe Harpy3ku OT NPUCOEAUHEHHbIX TPY-
6onpoBOAOB, MONYYEHHbIE N3 pacyeTa TPyOONPOBOAHON CMCTEMbI, HEOOXOAMMO TAKXKE YUNTLIBATL NPU pacye-
Te annapara B LienioM, TO €CTb NpY ONpeaeneHnn 0CEBLIX U Nepepe3biBaoLLMX CUI U U3rnbatoLLMxX MOMEHTOB,
OENCTBYIOLIMX Ha LMNUHAPUYECKME U KOHMYECKMe oBevankn, Haxoasimecss Mexay LUTYyLepOM U OMOPHbLIM
3MeMEeHTOM, OnpeAeneHnn Harpy3ok Ha OMOPHbLIE ANEMEHTLI U aHKepHble 6onTbl. Mpu 3TOM Harpy3ku, aew-
CTBYIOLLME HA LUTYLEP CO CTOPOHbI NPUCOEANHEHHBIX TPYOONPOBOAOB, AOMKHLI ObITh NO NPaBUNaM MEXaHUKK
nepeHeceHbl B TOUKY NPOAONLHOM OCK COCyAa UMK annapara, Nexallyo B TOM e NonepeyHoOM CEe4YEeHUM, Yto
U TOUKa NepeceveHnst Ocu Wwrylepa ¢ obpasyioLer kopnyca cocyaa unu annapara. MNony4yeHHble ONMMCAHHbIM
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BbiLLe 00pPa30M Harpy3ku OT BHELLUHWUX CUMT U MOMEHTOB, NPUINOXEHHBIX K Pa3NUYHbIM LUTYLIEPaM, B KaXIOM
pPac4YETHOM CeYEHUM CYMMUPYIOTCA C YH4ETOM HanpaBreHUs U 3Haka Mexay coboMi, a Takke ¢ Harpy3kamm ot
[JEeNCTBUA MaCChl, BETPOBLIMU, CEWCMUYECKUMU 1 APYTUMW BHELLUHUMU HArpy3kamu 1 yYUTLIBAKOTCS NpU pacye-
Te Kopnyca annapara Ha NPOYHOCTb U yCTONYMBOCTL N0 FTOCT 34233.2 n FOCT 34233.9, a Takke npu pacyete
OMOPHBIX CEYEHMI, ONop U aHkepHbix 6onToB No MOCT 34233.5 n MOCT 34233.9.

6.2.6 [Npu NpoekTUpOBaHUM COCYAOB W/UNK annapaTtoB U TPyOONPOBOAHOM 06BA3KKU K HUM, Ans obecne-
YEHUst BO3MOXHOCTU HE3aBUCHUMOTO NPOEKTUPOBAHMS COCYI0B, annapaToB U TpybonpoBOAOB, NCNONb3YOTCA
Tabnuubl 4ONYCTUMBIX HATPY30K, COAEPXKALLME 3HAYEHUS MAKCUMATIBHBIX 0NYCTUMbIX KOMMTOHEHTOB HAarpy30K:
OCEBbIX M NEPEPE3LIBAIOLLUX CUIT, M3rMBAIOLLMX U KPYTSALLET0 MOMEHTA ANS KaXA0ro U3 Harpy>eHHbIX BHE LLHW-
MU HarpyskamMu LUTYyLepOB cocyaa w/unu annaparta. B HeKOTopbIx cnyyasx Ans OTAENbHbIX BUAOB annaparoB
Tabnuubl MakcumanbHbIX AOMYCTUMBIX Harpy3ok cogepxarcsa B MexxrocygapctBeHHbix (FOCT ISO 13706) u
HaLMOHarnbHbLIX CTaHJapTax®.

6.2.7 Tabnuubl AONYCTUMbIX Harpy3ok, UCNonb3yemble NPy NPOEKTUPOBAHMU COCYAOB W/WNK annapa-
TOB, NPEACTABMNEHHbIE B 3a4aHUU HA NPOEKTUPOBAHNE, AOMKHbI COAEPXKATb YKa3aHME Ha TOYKY NMPUINOXEHUS
Harpysok 1 HanpasfeHne OCei CUCTEMbI KOOPAMUHAT, B KOTOPOW OHU 3a4aHbl, B COOTBETCTBUM € 6.2.2 1 6.2.3.
Mpu BbINOMHEHUM PACYETOB HA COBMECTHOE [ENCTBUE YCTAHOBIIEHHbIX B TAONMUAX KOMMNOHEHTOB BHELLUHUX
Harpy3oK U npu NepeHoOce COrfacHoO NpaBuiiaM MEeXaHMKU Harpy3ok Mexay aneMeHTamu wryuepa (y3nom
Bpe3ku, pnaHuem, 0OTBOAOM U T. A.) KOMMOHEHTbI HArpy30K CYUTAIOTCA MPUIMOXKEHHBIMU B HANPaBneHun ocei
CUCTEMbI KOOPAMHAT, B KOTOPOW OHU YCTAHOBMEHbI, €CNKU B Tabnuuax He ykasaHo uHoe. 1o ymonyaHuio, ecnu
HE yKa3aHO MHOE, NPUHUMAETCS, YTO NPUBELEHHbIE B TabNUUax AOMYCTUMbIE HArPy3Ku Ha LUTYLIEPbI HE YYUTbI-
BaIOT HECAMOYPABHOBELLEHHYIO OCEBYIO Cuny B TpybonpoBoae, BbI3BAHHYIO AENCTBUEM AABNEHUSA (CM. Npu-
noxexue IN.

6.2.8 PacueTHble Harpy3ku, NnpuBeaeHHbIe B Tabnuuyax AONyCTUMbIX Harpy3oK Ha LWTyLepbl COCYA0B U
annapartoB, CreayeT y4YuTbIBaTb NPU pacyeTe ANEMEHTOB, NEPEYUCTIEHHbIX B 6.2.4. PacyeT B COOTBETCTBUU C
6.2.5 npon3BOAAT TOMLKO C UCNOMb30BAHUEM HArpy30K, MOMYyYEHHbIX M3 pacyeTa TpyOonpPOBOAHOW CUCTEMBI.
Pacuet B cootBeTCTBMM € 6.2.5 Ha HArpy3Kku, yCTAHOBIEHHbIE B TAbNMUax A0NyCTUMbIX HArpy30K, He MPOBOAST.

6.2.9 Ecnu npoekTupoBaHue COCYAOB WNKW annapaTtoB BbINOSIHAETCA paHblUe, YeM MPOEKTUPOBAHMUE
TpybonpoBoaHOW 0OBSI3KM, OPraHM3auus, BbINMOMNHAOLWAA NPOEKTUPOBAHWE COCYA0B U annaparoB, MOXET ne-
peaatb 3aKasuuky W/unm opraHu3aumm, BbINOMHSIIOLLEN NPOEKTUPOBaHNE TPYOONPOBOAHOW 00BA3KN, 3HAYEHUS
JONyCTUMBIX HAarpy30K Ha LUTYLEpPbl, ONPeAEneHHbIe HA OCHOBAHUW MOBEPOYHBbIX PACYETOB B COOTBETCTBUU
¢ 6.2.4. 3HayeHUs1 pacyeTHbIX Harpy3oKk B 3TOM Crydyae MOryT nepeaaBaTbCsl B BuAe Tabnuy AONyCTUMbIX
Harpy3okK, aHanornyHbIX ONMCaHHbLIM BbILIE, U/MNKU B BUAE SMEKTPOHHBIX WHTEPAKTUBHbLIX 6a3 AaHHbIX, NO-
3BONSIOLLMUX OLIEHUTb AOMYCTUMOCTb MOBOr0 COMETAHUA HArpy30K Ha LUTYLEP, MONYYEHHOTO B X04€ pacyeTa u
NpOeKTUpOBaHUsi Tpy60onNpoBOAHON OOBA3KN.

* B Poccuiickoit ®egepauymmn B FTOCT P 53682—2009 «YcTaHOBKM HarpeBaTenbHble Ans HedpTenepepabaThiBa-
tolnx 3aBogoB. ObLine TexHu4eckne TpeboBaHNUA».
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MpunoxexHne A
(pekomeHpyemoe)

OnpepgeneHne guHamMmnyeckux xapakrtepucTmk annapara

A.1l BepTukanbHblii annapaT NOCTOSAHHOIO CeYeHus

PacueTHbIi nepunog COGCTBEHHbLIX KosiebaHuii no 1-/ dpopme annapata MOCTOSAHHOTO CeYEeHWUsi C MPUBAN3UTESTbHO
paBHOMEPHO pacnpefefieHHol Mo BbICOTE annapara Maccoil BblUMCAAT no dopmyne

Afm/
T= Al
V1t ycrar A1)
H

roe T0=1,8/-/, G
9E I

CF— Ko3a(hhyLMEHT HEPAaBHOMEPHOCTU CXaTusl rPpyHTa, Onpefenisemblil Mo AaHHbIM WHXEHEPHOW reosoruu, a npu
OTCYTCTBUM Takmx AaHHbIX CF= 6 ¢ 107 H/m3.

A.2 BepTuKanbHbIli annapaT NepeMeHHOro ceyeHuns

A.2.1 AnnapaTbl MEPEMEHHOrO CeYeHus YC/IOBHO pa3buBatoT Ha TPW 4acTu, O1s1 KaK4OW YacTu annapata onpege-
NS0T BbICOTY U MOMEHT UHEPLUM NOMEepeyHoro CevyeHnss OTHOCUTESbHO LeHTPasibHON ocu.

A.2.2 B 3aBMCUMOCTV OT OTHOLLEHWS BbICOT CXEMATWUYHbIX YacTell U OTHOLUEHUSI UX MOMEHTOB VHepLuun onpeaens-
0T BCnomoraresibHble KoahduumeHTsl [, 1, 1 N0 pucyHky Al wuam BblYMCAAT No hopMynam:

2
n-1+n 1 A1 1("r) 24" 35y y - /l H3 gl- -H]-
3 «1. H1 BHL 3 o I13n2
<l
3
23
T
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BcrnomoraTesibHblii KO3(hPULMEHT Y BbIUMCSIOT MO hopMysie

HB(A +X) + H|-u+27-H1-H2 A3 . (A3)
3

[Nna annapaToB C AByMsi NepeMeHHbIMU XEeCTKOCTAMU KO3MULUEHT Y BbIUMCASIOT Mo dopmyne (A.3), Npu sTom

H3=q

A.2.3 [Insa Kaxporo /-ro 1 K-ro yyacTtka annapata koacdguuneHnTsl [ n PlonpeaenstoT no pucyHky A.2 nnm BblumUC-
NAT No popMyiam:

(A-4)

A.2.4 na kekgoro /-ro yyactka annapara OTHOCUTE/IbHOE MNepeMelleHre LeHTpa TSKEeCTU a- BbIYUCNAT Mo
dopmyne
H X

A.5
2-E0™ yrrof “o

al =y

Pl. Pa

A.2.5 PacueTHbIii OCHOBHOW Mepuog, cCO6CTBEHHbIX KoniebaHmin no 1- hopme annapara NepeMeHHOro CEeYEHUs Bbl-
uncnsAT no dopmyne

Ee,n2
T =2%H = (A.6)
H 1
J— T+ -
2E-1, CF-IF
A.3 MakcumasibHOe OTHOCWTE/IbHOE MepeMelleHne annapara KOJIOHHOro Tuna no 1-i1 hopme COBCTBEHHBIX Kosle-
6aHuWii BbIUMCAAOT No hopmyne

a, =y H+ L A7)

2E-Y1 2CF-IF
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YCKopeHvie rpyHTa, Wc

Mpunoxexve b
(cnpaBo4Hoe)

O6006LLeHHble akcesieporpaMmmel

PucyHok B.1 — O606LLeHHas akceneporpavMma Ans niowaakn CecMMYHOCTbIO 7 6as1ios

LT02—¢€8¢vE 1001
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YcKopeHue rpyHTa, Mc

PucyHok B.2 — O606LieHHan akceneporpamma Ans naowagkm ceiCMMUYHOCTbI0 8 6annos

€8¢re 1004

L10¢



YcKopeHue rpyHTa, m/c

PucyHok B.3 — O606L1eHHas akceneporpaMma Ans niowankm celicMMYHOCTbIo 9 6annoB

€8¢v€ 1004
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Mpunoxexue B
(obazarenbHoe)

JlononHuTenbHbl€ BHEWHUE HArPy3Ku

B.1 /HepuUUOHHbIE Harpy3Kku Npu ABWKEHUU, OCTAHOBKaX U KonebGaHUAX IMeMeHTOB COCYAIOB U annapaTtos

B.1.1 PacyeT Ha MHEPLUOHHLIE Harpy3kn Npu ABMXEHNN U OCTaHOBKAaX COCYA 0B, NpeAHasHavYeHHbIX ANA TpaHcnop-
TUPOBaHMs1 aBTOMOBUITLHBIM, XKENE3HOAO0POXHBIM U BOAHBIM TPAHCNOPTOM (LIMCTEPHbI, TAaHKU-KOHTEAHEpbI 1 Ap.), BbINON-
HSeTCA ¢ UCMoNb3oBaHWeM KBasucTatuyeckoro nogxoaa. Ha ocHoanumn MOCT 21561, TOCT 31232, TOCT 33666 u apyrux
HOpMaTMBHBIX JOKYMeHTOB ([11—[6]) 3anatoTcs yCKOpeHUa B pasnuyHbIX HanpasneHusix, KoTopble MOryT efCTBOBaTbL Ha
COCYA MpY ABWXKEHUM, OCTAHOBKaX, yaapax u T. A. [ocne 3Toro BbINOMHAETCA TaKOW Xe pacyerT, KakK U Npyu CTaTu4eckom
Harpy>KeHuu, HO C Y4ETOM [ OMNONMTHUTENBHBLIX YCKOPEHWA, YUUTLIBAIOWUX UHEPLMOHHBIE Harpy3Kku Mnpu ABWKEHUM M OocTa-
HoBKax cocyaoB. [Npu pacyeTe cocyfoB, NpefiHa3HaYEHHbIX ANA TPAHCNOPTUPOBaHNS aBTOMOBUIBHBIM, XKENE3HOA0POX-
HbIM W BOZHbLIM TpaHcNopToM, Hapsay ¢ TpeboBaHuamu MOCT 34233.1 — FOCT 34233.10, cneayeTr pyKoBOACTBOBaThLCA
JononHutenbHbiMu TpeboBaHuammu FOCT 21561, FTOCT 31232 u apyrux oTpacneBbiX AOKYMEHTOB.

B.1.2 Mpwn paccMOTPEHUM UHEPLIMOHHLIX Harpy3oK Npu konebaHnax aneMeHTOB COCYA0B W annaparoB OT AeicTBuUs
BETPOBOW U CeCMUYECKOW Harpy3oK UCMoNb3yeTcs Kak AUHaMu4Yeckuin (cm. 5.3.2, 5.3.3, 5.4.2.1), Tak u KBasnctaTtuieckui
nogxof (cMm. 5.3.4, 5.4.2.2). MNopagok pacdeTa ¢ y4ETOM UHEPLMOHHBIX Harpy3ok Npu KonebaHUAX aNeMeHTOB COCYA 0B U
annapartoB OT JeACTBMA CEMCMUYECKOW M BETPOBOIA Harpy3ok npusefeH B pasaene 5.

B.1.3 lNpu pac4yeTe annapaTtoB BO3AYLUHOMO OXJIAXAEHWUA CNeayeT y4uTblBaTb, YTO U3-32 OTHOCUTENbHO Maroi
KECTKOCTU MeTarnnoKOHCTPYKLWIA annapaTtoB BO3AYLUHOMO OXNaxAeHns cobCTBEHHbIe YacToThl konebaHuii annapatos B
LIenoM 1 OTAENbHbLIX 3NEMEHTOB METarNTOKOHCTPYKLMU MOryT BbiTb 6nn3kun K YacToTe 060pOTOB NonacTeil BEHTUNATOPOB,
4YTO MOXET NPMBECTU K BO3HUKHOBEHUIO pe30HAaHCHBIX korebaHuii annapaTta B LENOM UNKU 4acTu KOHCTPYKUMKU annapaTa.
B cBsi3an ¢ 3TUM MpW pacyeTe annapaTtoB BO3AYLUHOMO OXNaXAeHWsA Ha feiCTBUE BHELIHUX Harpy3oK, KpoMe pacyeTta Ha
[leicTBMe Macchl, BETPOBOW U CEACMUYECKOIN HArpy3oKk M Harpysku oT NpUcoefnHeHHbIX TpybonpoBogos, cneayert Bbl-
NosHUTL obA3aTenbHbIA pacdeT YacToT coBCTBEHHLIX konebaHuii annapara B LENOoM U OTAENbHLIX 3NeMEHTOB MeTanno-
KOHCTPYKLUMK annapaTa u B criyyae Heo6XoAUMOCTU NpeAnpUHATL HEOBXOAUMBIE KOHCTPYKTUBHLIE Mepbl ANA OTCTPORKN
coOCTBEHHbIX YacToT KonebaHuii aneMeHToB annaparta U UCKITIOYEHUA pe3oHaHca.

B.1.4 BaaumopeicTBUE BEICOKOCKOPOCTHOMO NOTOKA Fra30XWAKOCTHON CPeAbl ¢ TPYOHBIM NYHKOM KOXYXOTpybuaToro
TennoobMeHHOro annaparta MOXeT NPUBOAUTL K konebaHuaM TennoobmeHHbIX Tpy6 1, kak cneacTBue, K BOSHUKHOBEHWIO
DEWCTBYIOLLMX Ha HUX WHEPLMOHHBIX Harpy3ok. B aToM cnydae paspaboTyuk annapata AOMKEH NPUMEHUTb KOHCTPYK-
TUBHbIE peLLeHWsl, no3sonsome NpeaoTspaTUTb konebaHua Tpy6 (nepepacnpeaeneHne NOTOKOB Cpefbl, YCTaHOBKa
reperopogok crneuuansHOn KOHCTPYKUMKM U T. A.). PacdeT TennoobMeHHbIX Tpy6 Ha konebaHWs MOXeT ObiTb BLINOMHEH
€ NOMOLLbH YUCNIEHHOrO MOAENUPOBAHUA C YYETOM B3aUMOAENCTBUA NOTOKa ra3oXWUAKOCTHON cpefbl C TBEPALIM TENOM.
BoaMoxHO Takke Wcrnonb3oBaHWe NPUBNKEHHBIX NONyaHANUTUYECKUX PELLEHNA, HanpuMep MeTOANKK [7].

B.2 BubpauuoHHble Harpy3kKku

B.2.1 MNoa BuGpauUMOHHLIMU Harpyskamu, AeiCTBYIOWUMMN Ha cocyAbl U annapaThl, NOHUMAIOTCA BbICOKOYACTOT-
Hble LMKnu4eckue Harpy3ku. MNogobHele Harpysku MOryT Bbi3bIBaTLCS, HanpuMep, paboToi NOPLUHEBLIX KOMNPECCOPOB U
OPYrUMU MpuduHamu. Kak u gpyrue LMKNUYecKue Harpysku, BUGpaLMOHHbIE Harpy3ku XapakTepusyroTcs 4acToTon U am-
NAUTYAON (pa3smMaxom) Harpy3ku. B 3aBUCUMOCTU OT xapakTepa Harpysku aMnnuTyaa (pa3max) MOryT UMETb pa3MepHOCTb
[aBreHus, CUnbl UNu NepeMeLlieHns.

B.2.2 Oco6eHHOCTbI0 BUOpALIMOHHBIX Harpy3ok SBNAeTCA BO3MOXHan 6nun3ocTb Ux 4acToT K co6CTBEHHBIM YacTo-
TaMm konebaHwii cocyaa unu annapara, YTO MOXET MPUBECTU K BOSHUKHOBEHWIO pe3oHaHca. losTomy npu pacdyete Ha
BMBpaLoHHbIe Harpy3ku B obaBrieHne K pacieTy Ha CTaTUYeCKyto NPOYHOCTL U PacyeTy Ha ycTanocTb HeobxoaMMo Bbl-
MOMHUTb pacyeT cobCTBEHHBIX YacToT konebaHuii paccMaTpusaeMoro cocya Wnu annaparta u B criydyae HeobxogumocTtu
BHECTM B KOHCTPYKLIMIO cOCyAia UMK annapara Te Ui MHbIE N3MEHEHNA C TeM, YTOGbI MPOU3BECTU OTCTPOMKY OT YacTOThl
BMBpPaLIOHHOIO HarpyXeHus.

B.3 YaapHble Harpy3kuM oT BO3A€MCTBUSA ra30XKMOAKOCTHONW CMECU UNN UHbIX NPUYUH

B.3.1 Pacuyet cocyfoB Ha yaapHble Harpysku B obLeM cryvae BhINOSHAETCA C MOMOLL{bIO YUCTTIEHHOTO MoAenupoBa-
HWSA AUHAMUYECKOro B3aMMOAENCTBUSA CTEHKU cocyaa ¢ APYTUM TBEPALIM TEMOM UK ra3soXNAKOCTHOR CMECHIO.

B.3.2 [onyckaeTca ucnonb3oBaHue NpUBNUXEHHOrO pelleHus AN onpefeneHns yaapHOW Harpysku oT Bo3feit-
CTBUS ra3oXWAKOCTHOW CMEecU Ha CTeHKy cocyAa. B sTom cnydvae yaapHylo Harpysky OnpeaensiioT Kak npousBefeHue
KosdpdpumLumeHTa AUHAMUYHOCTM Ha BEMMYUHY HOMUHANbLHOWA cunbl yaapa. HoMuHanbHaa cuna yaapa onpegenserca us
3aKoHa CoxXpaHeHUs1 UMNyribca NpY HeYNpPYroM coyfiapeHun, a kKoadULUEeHT AMHAaMUYHOCTU Ha3Ha4YaeTCcs Ha OCHOBAHWUM
OMbITa UMK Pe3ynTaToB PeLleHns aHanornyHbIX 3agau.
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B.4 Harpysku npu TpaHCMOPTUPOBaHUM U MOHTaXke cocyaa

B.4.1 NHepuWoHHbIE Harpysku, AeACTBYOLLME Ha aneMeHTbl cocyfia Npu TPaHCMopTUPOBaHWM, ONpeaensatTes B
COOTBETCTBUM ¢ B.3, TakKe kak Ana COCyAoB, cnelunansHo NpefHasHadYeHHbIX 418 TpaHCNopTUPOBaHWA aBTOMOBUNBHEIM,
KENEe3HOA0POXHBIM U BOAHBIM TPaHCMOPTOM.

B.4.2 Harpysku, geAcTByOLLNE Ha areMeHThl cocyfa Npyu MOHTaxe, ornpeAensarTcs No npasunam MexaHuku B 3a-
BMCUMOCTU OT UCMONbL3YEMON CXeMbl MOHTaXa. [pn 3TOM y4UTLIBAKOTCA KOSPPULMEHTE ANHAMUYHOCTH, 3aBUCALLME OT
BO3MOXHbIX YCKOPEHWUIA NpU ABWKEHWUN cocyAa B MpoLecce MOHTaxa.

B.4.3 PacyeT aneMeHTOB cOCyfOB NpU TPaHCMOPTUPOBAHUN U MOHTaXe BBIMOSTHAETCS B COOTBETCTBUU ¢ Tpebo-
BaHuAMU [OCT 34233.1 — TOCT 34233.10 u TpeboBaHusamMMU cneuuanbHbiX HOPMaTUBHBLIX AOKYMEHTOB (Hanpumep,
MOCT 21561, MOCT 31232, MOCT 336686, [1]1—[6] v ap.).

B.4.4 Pac4eT anemMeHTOB COCYAOB W @nnapaToB Ha MPOYHOCTL U YCTOWYMBOCTb MPU TPAHCTOPTUPOBAHUN U MOHTaXe
BbIMONHAETCA opraHn3aunsamMu, ocyLLEeCTBAALMMI TpaHCNIoOPTUPOBaHNe N MOHTaX COCyAla UMK annapara, ecrv UHoe He
3anncaHo B TEXHUYECKOM 3afaHUM UNKM TEXHUHYECKOM NPUMTOXEHUN K KOHTPaKTy. B cry4ae HeoBxogMMOCTH KOHCTPYKTOP
(naroToBMTENb) COCYAa UMW annapaTa AOMMKEH NPeayCcMOTPETL Ha Kopryce annapara crnelnanbHble YCTponeTBa (MOHTaX-
Hble LWTYLEepbl, MOHTaXHbI€ YLLIKU U Ap.), UCMoMb3yeMble NMPU MOHTaXE /UMK TpaHCTIoOPTUPOBaHUK COCYAA.

B.5 Harpysku OT MaccCbl U OaBlneHUA rpyHTa, AeﬁCTByIOLLWIe Ha nog3eMHble cocyabl

B.5.1 lMpu pacyeTe noA3eMHbIX COCYAOB CriefyeT Y4uThIBaTh Harpy3kn OT Macchl U AaBMEHWUS FPyHTa Ha CTEHKY Co-
cyaa. 3Ha4YeHnss BECOBOIA Harpy3ku v faBfieHUs rpyHTa MOXHO NOSMYYUTh C MOMOLLbIO YNCTIEHHOTO MOAENNPOBaHNUS Cocy-
fa, NOrpY>XEHHOro B FPYHT, U1 C NMOMOLLbH NPUBMMXEHHBIX METOA0B pacHeTa. B ka4yecTBe XxapakTepUCTUK IPyHTa 1 B TOM,
¥ B pyroM criydae NPpUHUMAIOTCA YAESbHEIA BEC U KOS DULWEHT BHYTPEHHErO TPEHUS UNK yron TpeHus. CTeHkn cocyaa
[ OMOMHUTENBHO PACCHMTLIBAIOT HA NMPOYHOCTL U YCTONYMBOCTL NOJ A€ACTBUEM AaBneHUs rpyHTa.

B.5.2 B cnyyae BogoHachILEHHOro rpyHTa AOMNOSTHUTENBHO K pac4eTy CTEHKW NOA3EMHOro CocyAa Ha NPOYHOCTb U1
YCTOWYMBOCTb MOA AeicTBUEM faBneHuns rpyHTa AOMXeH ObiTh BBIMOMIHEH pacHeT Ha BCNMbITUE No4 AeNCTBUEM BhiTas-
KuBatoLLeln cunbl Bogbl. Mpu aToM criefyeT NpoBepUTb rIeMeHThI KpenneHus cocyaa, CTeHKY CoCyAa B MeCTe KOHTaKTa ¢
arieMeHTaMu KpenneHus u aHkepHble 60T, HarpyXXeHHbIE PacTArMBarLLMMU YCUITUSIMIA OT AEACTBUA BbiTanKuBaloLLei
CUnbl BOAbI.

B.5.3 PacueT nogsemHbIX COCyA0B Ha ceicMUYeckoe BO3AENCTBUE C YYETOM CEACMUYECKUX Harpy3oK cO CTOPOHbI
rPyHTa BBINOMHAETCA C NOMOLLBIO CreLnanbHbIX METOA0B pacyeTa.
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MpunoxeHue I
(pekomeHayemoe)

PekoMeHAaLMKM NO OnpeaeneHuio AeACTBYIOWMX Ha WITYLEepbl COCYAOB
M annapaToB Harpy3oK OT NPUCOeAUHEeHHbIX TPy6GonpoBoaoB

1 Mpwn onpefeneHnn AeRCTBYIOLMX HA WTYUEPLl COCYA0B UW/MNKU annapaToB pacyHETHbIX Harpysok oT npucoeaun-
HeHHbIX Tpy6onpoBof0B AOMKHLI BbITb YYTEHbI:

- NepeMeLLeHNa MECT BpE3KM LUTYLIEPOB B pesynbTaTe Harpesa Uim oxnaxaeHns cTeHOK cocyioB UW/unu annaparos
B npoLiecce sKkcnnyarayuu,

- MeCTHas NoAaTNUBOCTL CTEHOK COCYA0B W/WNW annapaToB B MecTax Bpe3Kku LWITYLIepoB;

- NOA&TMMBOCTb OMOPHBLIX KOHCTPYKLIA;

- BO3MOXHOCTb NepeMELLeHUs annapaToB MO OTHOLUEHWUIO K OMOPHBIM KOHCTPYKUUAM U ONOPHBLIX KOHCTPYKUMA no
OTHOLLEHUIO K PyHAaAMEHTaM,;

- TPEHUE Ha ComnpuKacaloLUXca NOBEPXHOCTAX, NepeiBUraloLLIMXCa Apyr OTHOCUTENbLHO Apyra.

2 PekoMeHAYIOT NpW onpefeneHui Harpy3oK Ha LWTYLiepbl BKIOYaTb cocyAbl U annapatel B 06Lylo pacyeTHyto
CXEMY W paccMaTpuBaTh UX COBMECTHO € TPyGONpoBoAaMM, yHUUTHIBasi Kak MECTHYIO, Tak h o6LLyro NoAaTNUBOCTDL annapa-
ToB. [pu onpegeneHnn 4eicTByOLMX Ha WTYLEPbl pacyeTHbBIX CENCMUYECKUX Harpy3oK OT NPUCOEANHEHHBIX Tpybonpo-
BOJ OB COBMECTHOE paccMOTpPEHUe CocyA0oB, annapaTtoB U TpybonpoBofoB ABNsAeTcA o6A3aTeNbHLIM.

'3 PeKkoMeHZyOT NpW onpegeneHun Harpy3ok Ha LTYLepbl YYUTLIBaTb HECaMOYPaBHOBELLEHHYIO OCEBYIO CUMY B
TpybonpoBoge, BblaBaHHYH AEACTBUEM AaBneHUs. B ucxogHbIX AaHHbIX AN pacyeTa COCYAi0B U annapaTos Ha AeicTeue
HarpysoK OT NpucoeguHeHHbIX TpybonpoBoAoB AOMKHO BbITh yKasaHo, yuuTbIBanach v npu onpeaeneHnn ux Benu4nH
HecaMoypaBHOBELLeHHasa oceBas cuna B TpybonpoBoze, Bbl3BaHHas AedcTBUEM AaBneHus. Ecnn Harpyskn Ha Wwryuepsl
onpefensAnuck C y4eTOM 3TOR cUnbl, MpuU pacyeTe y3nos Bpesku no MOCT 34233.3, dnaHues wrylepos no MTOCT 34233.4,
a TaKKe CoCyaoB W annapaTos B LEMNOoM B pacyeTHbIe (hopMySibl BMECTO CUMbl F,, MPUNOXEHHON K LITYLIEpY B Hanpasne-
HWK ero ocy, CrieayeT NoACTaBNATbL 3HaYEHNE 3TOIN CUMbI 3a BLIMETOM paBHOAEACTBYIOLLEI AaBrneHnsi B HanpaBneHnn ocn
wryuepa (F, — Qp). PaBHopelicTBYtOLee laBNeHe B HanpaBeHn ocy LWTyLlepa Qﬂ onpegensoT Ana naTpybka wryLe-
pa kak NpousBefeHNe pacyeTHOro JaBrneHus Ha nnolwagb cevyeHus natpybka no BHyTpeHHEMY AuameTpy, Ans drnaHua
wrydepa — B cootBeTcTBUM ¢ [OCT 34233.4 (NYHKT 6.2).
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Bubnuorpaduna

HJ Ne 2-090201-008 Poccuitickuii MopcKoii perucTp cygoxoactea. ObLiue MornoXeHWst No TexHudeckomy Habro-
AEHUI0 3a KoHTelHepamu. MNpaBuna W3roToBneHUs KoHTelHepoB. MNpaBuna AonyleHUs KOHTERHEPOB K NepeBo3Ke
TPy30B Mof TaMOXEHHLIMW NeYaTamMn U nnombamu. Mpasuna TEXHUYECKOTO HAOMIOAEHNA 32 U3rOTOBNEHUEM KOHTEi-
HepoB. [MpaBuna TexHU4eckoro HabrnoaeHWs 3a KOHTEHepaMu B 3KCNyaTauum

MexayHapofHbliA Koekc MOPCKO NepeBo3ku onacHbIx rpy3os (IMDG Code)

HopmaTuBHO-MeTOAUYeCKUE YKa3aHNA Mo NPOEKTUPOBaHWIO, U3rOTOBMEHUIO, SKCTTyaTauun N peMOHTY COCYOB Moj
AaBneHneM AN XpaHeHWs U NEPEBO3KM ONacHbLIX rPy30B POCCUICKOTO MOPCKOTO perucTpa CynoxoacTea

DIN EN 12079-1:2006 PesepByapbl NpMbpexHble 1 CBS3aHHbIe C HUMU NOABEMHUKA. YacTb 1. PesepByapbl Npubpex-
Hble. [poekTupoBaHUe, NPOU3BOACTBO U MApKUPOBKa

OOH 2014—2015 AONOr. EBponeiickoe cornalleHne o0 MexayHapogHO JOPOXHOA NepeBO3Ke ONacHLIX rpy3oB

Hopmbl Ana pacyeTa U NpoeKTMpoBaHWS BaroHOB XenesHbiX gopor MIIC koneum 1520 MM (HecaMOXOAHbIX).
FocHUMB-BHUWXKT, M., 1996 (ana pacyeTa rpy3oBbIX BaroHOB)

TEMA Standards 9th Edition
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