CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c Ctpanunua 1
MameHeHnsmm N 1, 2)
Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012

CI 33.13330.2012

cBofA nPABUN

PACYHET HA NMPOYHOCTb CTAJIbHbIX TPYBOIMNMPOBOAOB
STRESS CALCULATION OF STEEL PIPELINES*

AKTYANNU3UPOBAHHASA PEOAKLUA
CHWI 2.04.12-86

* UameHeHHas pegakums, Mam. N 1.

Tekct CpaBHeHus Cl1 33.13330.2012 co CHwl1 2.04.12-86 cm. No ccblke.
- MpumeyaHue narotoBuTens 6a3bl AaHHbIX.

OKC 23.040.01

[ata BBegeHunsa 2013-01-01

NMPEOUCNOBUE

Llenv v npuHumnel ctaHaapTusauun B Poccunckon ®epepauum yctaHoBneHsl enepanebHbiM 3akOHOM OT 27 Aekabpsa 2002
. N 184-®3 "O TexHuYeckoM perynuposanun”, a npaBuna paspaboTkn - noctaHoBneHuem [lpaBuTenbcrBa Poccuiickoin

CseaeHusa o ceBoae npaBun

1 UCMOJTHUTEIDb - NHXuHnpmHroeas HedpteraszoBas KomnaHus - Bcepoccuncknin HayqHo-uccneaoBaTenbCkui MHCTUTYT
no CTPOUTENBLCTBY M aKcnnyaTaumm Tpybonposoaos, oobektoB TOK (OAO BHUNCT)

2 BHECEH TexHu4eckum komuteTom no ctaHgaptmusaumm TK 465 "CtpouTtenscTeo”
3 NMOAIOTOBIJIEH k yTBEpXAEHUIO [JlenapTaMeHTOM apXUTEKTYpPbI, CTPOUTENLCTBA U rPagOCTPOUTENBHOM NONNTUKM

4 YTBEPXIOEH npukasom MuHuctepcTBa pernoHansHoro passutus Poccuiickon ®egepaunm (MuHpernod Poccum) ot 29
aekabps 2011 . N 621 n BBeaeH B gencteue ¢ 01 aHBaps 2013 1.

5 BAPEMCTPUPOBAH ®epneparnbHbiM areHTCTBOM MO TEXHWYECKOMY PEerynupoBaHuio 1 metponorum (PocctaHaapT).
Mepecmotp CIM 33.13330.2010 "CHwuI 2.04.12-86 PacyeT Ha NpOYHOCTb CTanbHbIX Tpybonposogos”

UHpopmayus 06 uamMeHeHUsIX K HacmosiueMy ceody npasusn rybrukyemcsi 8 exe200HO u3dagaeMoM UHGHOPMayUOHHOM
ykazamerne "HayuoHanbHble cmaHdapmbl”, a mekcm U3MeHeHUU U rorpasok - 8 eXXeMecs4YHO u3dasaeMbix UHGHOPMaUUOHHbIX
ykazamensix "HayuoHanbHble cmaHOapmbl". B criydae nepecmompa (3ameHbl) Unnu omMeHbl Hacmosiueao ceoda rnpasusi
coomeemcmeyruiee ysedomrieHue bydem onybruKO8aHO 8 EXEeMeCsYHO u30asaeMoM UHGOPMAaUUOHHOM YyKa3amerse
"HayuoHarnsHble cmaHOapmebi”. Coomeemcmeyowass UHopMayusi, yeedomreHue U MmeKcmbl pasMewjarkmcs makxke 8
UHbopMayuoHHOU cucmeme obuje20 nonbL308aHus - Ha oghuyuansHom catime paspabomyuka (MuHpeauoH Poccuu) e cemu
UHmepHem
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CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c CTtpaHuua 2
MameHeHnsmm N 1, 2)

Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012

BHECEHbI: U3ameneHve N 1, yTBepxaeHHOe M BBedEeHHOe B AelcTBMe Npukasom MWHWUCTepCTBa CTPOUTENLCTBA U
XNNNLLIHO-KOMMYHanbHOro xosancrea Poccunckon Penepativm ot 18 asrycra 2016 . N 581/np ¢ 19.02.2017; /ameHeHune N 2,
yTBEPXOEHHOE N BBeAEHHOE B AencTBMe npuka3oMm MuHUCTEepCTBa CTPOUTENbCTBA U KUIWLLHO-KOMMYHANbHOMO X034MCTBa
Poccuiickon ®enepaumm (MuHctpon Poccumn) ot 18 mapta 2022 . N 170/np ¢ 19.04.2022

M3meHeHua N 1, 2 BHeceHbl n3rotoBuTenem 6asbl gaHHbIX No Tekcty M.: ®I'BY "PCT", 2022
BBEOEHUE

HacToswmii ceof npaBun cocTasrneH ¢ yyetom TpebosaHuii dhenepanbHblx 3aKoHOB 0T 27 fekabpsa 2002 r. N 184-®3 "O
TexHuyeckoMm perynupoBadun”, ot 30 pekabpsa 2009 r. N 384-P3 "TexHudyeckur pernameHT o 6e30nacHOCTM 3h4aHuin u
COOpRYKEHUI".

AkTyanusaumsi BbinonHeHa aBtopckuMm komnektmuBom OAO BHUWCT - kaHa. TexH. Hayk B.B.PoxgectBeHckun -
pykoBoguTenb Tembl, WHX. B.[M.XaHknH. ABTOpbl paspabotkm mameHenHua N 1 - aBtopckun konnektus AO BHUNCT
(pykoBoauTenb pa3paboTkn - kaHA. TexH. Hayk A.O./BaHUOB; UCNonHUTENN - KaHg. TexH. Hayk C.B.lfonosuH, KO.B.belweHkos,
O.H.N'onoskuHa, A.T.Hasnmos, E.A.®omuHa).

MameHeHne N 2 k HacTosiemy cBogy npasun paspabortaHo astopckum konnektusom AO BHUNCT (O.0.Mopos3os,
A.H.Bymoeska, A.A.Hacuposa, E.A.CaxHeguu4, KaH[. TEXH. Hayk M.A.JleoHo8uY, KaH. TeXH. HayK A.[1.CanbHUKo8).

(M3meHeHHaqa pegakumsa, Nam. N 1, 2).

1 OBJIACTb NPUMEHEHUA

HacTosawuin cBog, npaBun pacnpoCTpaHsIeTCsl HAa CTanbHble TpybonpoBoab! (B AanbHeNLEM - TPyOONpPOBOAbI) pa3nmnyHOro
Ha3Ha4YeHUst HOMUHanbHbIM AnameTpom ao 1400 BkNtoY., NpeaHasHa4YeHHble AN TPaHCNOPTUPOBAHUS XKMUAKUX U ra3000pasHbIX
cpen paeneHvem o 10 MIla u temnepatypoii ot muHyc 70 °C go nnoc 450 °C Bkntody., U ycTaHaBnvBaeT TpeboBaHus K
pac4yeTy X Ha NPOYHOCTb U YCTOMYNBOCTb.

HacTosiumii cBOA, NpaBun He pacrnpoCTPaHsAETCA Ha MarucTpanbHble UM MPOMbICTIOBbIE ra3o- UM HedTenpoBoabl,
TEXHOMOrMYeckMe U LWwaxTHble Tpy6Gonposodbl, Ha Tpy6Gonposodbl, paGoTaiolime Mof BakyyMOM W MCMbITbIBAKOLLIME
AMHAMUYecKMe BO3OEWCTBUS TpaHCMopTMpyeMoil cpedbl, TpybonpoBoabl 0COoBOro HasHayeHus (aTOMHbIX YCTaHOBOK,
nepeaBuKHbIX arperaTos, rMapo- 1 MHEBMOTPaHCNopTa U Ap.), a Takke Ha TpyGonpoBoabl, pernaMeHTMpoBaHHble B [1].

2 HOPMATUBHbIE CCbITIKA

B HacToswem cBoge npasun npuBegeHbl CCbIJIKM Ha cneaytoume HopMaTmBHbIe JOKYMEHTbI:

FOCT 12.1.007-76 CCBT. BpegHble BewlecTtBa. Knaccudpumkauma n obwime tpebosaHus 6esonacHocT

FOCT 24856-2014 Apmatypa TpybonpoBogHas. TepMUHbI U ONpeaeneHns

CI114.13330.2018 "CHul1 II-7-81* CTponTenbCcTBO B ceENCcMMYEcKnx pamoHax" (¢ uamenernem N 2)

CI1 16.13330.2017 "CHwuI1 11-23-81* CtanbHble KOHCTPYKUMU" (C uameHeHnsmm N 1, N 2, N 3)

CI120.13330.2016 "CHwI1 2.01.07-85* Harpysku 1 Bo3gencteus” (¢ nameHeHunamm N 1, N 2, N 3)

CI124.13330.2021 "CHwI 2.02.03-85 CanHble pyHAaMEHTH!"

CI 35.13330.2011 "CHwuI1 2.05.03-84* MocTbl 1 Tpy6bl" (¢ nameHeHussmmn N 1, N 2, N 3)
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CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c CtpaHuua 3
MameHeHnsmm N 1, 2)
Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012

MpumeyaHne - Tlpyu NOMNb30BaHMM HACTOSILLMM CBOOAOM MpaBunl LenecoobpasHo MpoBEpPUTb AEWCTBUE CCbINOYHbIX
cTaHgapToB W knaccudukatopoB B MHGOPMALMOHHOW cucTeMe obLlero nonb3oBaHMst - Ha oduumanbHOM cante
HauuoHanbHoro opraHa Poccuiickon depepauuun no craHgapTu3aumm B ceTu VIHTEpHET unu no exerogHo usgasaemMomy
MHOpMaLMOHHOMY yKasaTento "HaumoHanbHble cTaHgapThl”, KOTOpbIN ony6rnmMkoBaH MO COCTOSIHMIO Ha 1 AHBapsA TeKyLuero
roga, u no COOTBETCTBYIOLLUMM €XKEMECAYHO M3gaBaeMbiM MHAPOPMALNOHHBIM YKa3aTensam, onybrnmkoBaHHbIM B TEKYLLEM rogy.
Ecnn  CCbINOYHbIN  OOKYMEHT 3aMeHeH (M3MeHeH), TO NpuM MONb30BaHWM HACTOSALWMM CBOAOM MpaBwun  cregyet
PYKOBOACTBOBAaTbCHA 3aMEHEHHbIM (M3MEHEHHbIM) OOKYMEHTOM. Ecnn ccbinoyHbil matepuan OTMeHeH 0e3 3aMeHbl, To

NnonoXeHne, B KOTOPOM [laHa CCbIfika Ha Hero, MPUMEHSIETCS B YacTW, He 3aTparnBatoLLen 3Ty CCbISKY.
(N3meHeHHast pegakumst, Mam. N 1, 2).

3 TEPMUHbI X ONPEAENEHUA

B HacTosiwem csoae npasun npuMeHeHbl creayrowme TepMmnHbl C COOTBETCTBYOLLIMMIK onpeaeneHnamMmmn:

3.1 aHKep: YcTponcTBo, obecneumBaroliee CTabunNbHOCTb MPOEKTHOrO MOMOXEHUs TpybonpoBoga Ha 06BOAHEHHbLIX
yyacTKkax Tpacchl;

3.2 bannacTtupoBKa TpybonpoBoga: YCTaHOBKa Ha TpybonpoBoge YCTPOWCTB, obecneymBaloluxX ero npoekTHoe
nornoxeHve Ha 06BOAHEHHbIX y4acTKax Tpacchl;

3.3 MMHUManbHasa TonwmMHa cTeHKU: HommHanbHas MWHYC OONYCK Ha TONWMHY CTEHKN pr6b|;
3.4 HOMMHanNbHas TOMNWMWHA CTEHKU pr6bl: TonuwmHa CTEeHKM pr6b|, nony4yeHHaa M3 pacyeta Ha NpoYHOCTb No4

BHYTPEHHUM [OaBlieHnemMm Wun OKpyrneHHada no onwxanwero ©6onbLUero 3Ha4vYeHund, npenycMoTpeHHOro rocygapCrtBeHHbIMU
CTaHgapTaMun unn TeXHN4eCKMMn yCrioBnAaMHA;

3.5 HOMuHanbHbIM AguameTp: [MpubNM3NTENBHO paBeH BHYTPEHHeMY AuameTpy TpybonpoBoada, BblpaXeHHOMY B
MUIIMMETPAX M COOTBETCTBYHOLLMIA Brivkanemy 3Ha4YeHUo U3 psiga YMcen, NPUHATLIX B YCTAHOBIIEHHOM Mopsiake (He umeeT
enmHuubl namepenmns), FOCT 24856;

(NameHeHHas pegakums, Mam. N 1).

3.6 paboyee gaBneHue: Hanbonbliee N36bLITOMHOE AaBNEHNE B AaHHOW TOYKe TpyOonpoBoaa Ha BCeX NpeayCMOTPEHHbIX
NPOEKTOM CTaLMOHAPHbIX pexxmmMax paboTbl TpybonpoBoaa;

3.7 pacuyeTHasa TornwMHa CTeHKM TpyGonpoBoaa: TornwyHa CTeHKW, Oonpegensiemasl U3 pacyeTa Mo 3agaHHbIM
3HaYeHUIM pacYeTHOro AaBEHMUs, HApPY>KHOro AnameTpa TpyObl U pac4eTHOrO CONPOTUBIEHUS MaTeprana;

3.8 coeauHuTenbHble Aaetanu: JAnemeHTbl TpybonpoBoaa, npeaHasHayYeHHble AN U3MEHEHUS HanpaBneHusi ero ocw,
OTBETBMIEHUSI OT HETO, U3MEHEHMUSI €ro AnamMeTpa, TONLWMHbI CTEHKU U repMeTusaummn (oTBog, TPOWMHUK, nepexod, nepexonHoe

KonbLO, AHULLE (3arnyLuka));

3.9 ynpyrun u3rn6: MameHeHne HanpaeneHusi ocu TpybonpoBoaa (B BepTUKANbHOW UMM FOPU30OHTaNbHOM MIIOCKOCTSIX)
6e3 ncnonb3oBaHWsA OTBOAOB.

4 OBO3HAYEHWA N COKPALLUEHUA

B HacTosiwem ceoge npasun NpUHATLI cnegyrouime 0003Ha4YeHus 1 COKpalleHunA:

LnpnHa Haknagok COOTBETCTBEHHO MaFI/ICTpaJ'IbHOIZ 4actu WM OTBEeTBJ1IEHUA

*'-E:'ma:' ’ *'-E;'Iaf N
TPOMHUKOBOIO COEAVHEHNS;

DN - HOMVHanbHbIM AnameTp;
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CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c
MameHeHnsmm N 1, 2)

CTtpaHuua 4

Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012
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- HapYXHbll AnameTp Tpyb M coeauHUTENbHbLIX AeTanen;

- Hapy)KHbM anameTp COOTBETCTBEHHO MaI'VICTpaJ'IbHOVI 4yactn wu
TPOWHNKOBOIO COEANHEHNS;

OTBETBJIEHUA

- BHYTPEHHWUI AMameTp Tpyb;
- BbICOTa SMNIMNTUYECKON YacTy 3arnyLUKu;
- KO3 DULMEHT NOBbILLEHNS TMGKOCTU FHYTbIX OTBO/OB;

- pacyeTHble M3rMbaloLWMin MOMEHT U YCUNMEe Ha eauHUUY ONVHbI
ceveHust Tpybonposoaa;

npoaonbHOro

- KO3 PUUMNEHT NHTEHCUDUKALUM HANPSXKEHUI;

- paboyee (HOpMaTMBHOE) AaBNEHWE TPAHCNOPTUPYEMON cpeapl;

- HOpMaTMBHas BETPOBas Harpyska Ha eauHuLy AnWHbI Hag3eMHoro Tpybonposoaa;
- HOpMaTuMBHas rononeaHas Harpyska;

- HOpMaTuMBHasi CHeroBas Harpyska;

- HOpMaTMBHas Harpyska oT Beca TpaHCnopTUpyemMon cpeabl;

- pacyeTHble COonpoTUBNEeHuna mMartepuana pr6 n coeaunHUTENbHbIX
COOTBETCTBEHHO NO BpEMEHHOMY COMNMPOTUBIIEHUIO N Npeaeny TeKy4ecTu;

getanen

- HOpPMaTUBHbIE COMPOTUBMEHUS MaTepuana Tpyd W COeaMHUTENbHbIX
COOTBETCTBEHHO MO BPEMEHHOMY COMPOTMBIIEHUIO W NPEeaeny TEKYYECTH;

aetanen

- paguyc KpMBU3HbI OTBOAA;
- pagmnyc 3aKkpyrneHus TponHUKa;

- pacyeTHas TOrLMHA CTEHKU TPYD U COEOMHUTENbBHbIX AeTanewn;

- HOMWHarnbHasi TONLWKUHA CTEHKN TPYObl COEAMHUTENBHbIX AeTanen;

- TONLWMHA N30MALMOHHOIO (TENNON3ONSALMOHHOIO) NOKPLITUSI TPYyOoNpoBOaa;
- kK03hPULMEHT ycrnoBuin paboTbl TpybonpoBoaa;

- KOA(PPUUMEHT HAOEXKHOCTU MO HarpysKe;

- KO3(PULMEHT HAOEXHOCTU MO BPEMEHHOMY COMPOTUBIEHUIO MaTepuana Tpyb u
coeauHUTENbHBIX AeTanen npu HopmanesHow Temnepartype (20 °C);

- KO3(UUMEHT HagexHoCTW no npedeny TekydyecTu marepuana
COeaMHUTENbBHbIX AeTanen npn HopMmanesHon Temnepatype (20 °C);

TpYy6 n

- K03(pHULMEHT HAAEXKHOCTU NO OTBETCTBEHHOCTU TPyHOonNpoBoAa;

- I'IOﬂpaBOHHbII;I KOSCb(*)VILI,VIeHT HaAeXHOCTn no marepunany pr6 n coeguHnTernbHbIX
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CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c CTtpaHuua 5
MameHeHnsmm N 1, 2)
Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012

Yo aeranen npu pacquHon TeMneparype J3Kcnnyartauumm B pacdetax no BpPEeMEHHOMY
COnpoTUBIIEHUIO;

Yy MONPaBOYHbIA KOIPPULIMEHT HAAEXHOCTU MO MaTtepuany Tpyb U CoeanMHUTENbHBIX
AeTanei npu pacyeTHOW TemnepaType 3Kcnjyatauuum B pacyetax Mo npegeny
TEKy4ecTu;

Yy " KO3(hDULMEHT HageXHOCTU Anst TpyO M COeAMHUTENbHLIX AeTaneil B pacyetax no
BPEMEHHOMY COMPOTUBIEHWIO;

Yep " 00ObeMHbIN BEC TPaHCMOPTUPYEMOW Cpeabl;
T - K03hPULMEHT HecyLLen cnocobHOCTM TPYD 1 coeauHNTENbHbBIX AeTanen;

}.'_1, }.‘2, }"h - reOMeTpI/ILIeCKVIVI napamMmeTp COOTBETCTBEHHO MarI/ICTpaJ'IbHOIZ 4acTu, OTBETBI1IEHUA
TpOI;lHI/lKOBOFO coenHeHna n oTtesoaa,

Omp MaKkcuMarbHOe NMPOAONbHOE HaMpPsPKEHNE OT PaCYETHbIX HAarpy3oK U BO3OENCTBUM;
gHrrp - MakcuMarnbHoe (prnbpoBoe) cyMMapHOe NPOJONbHOE HaNPSKEHWE;
Oy NPOAONbHOE OCEBOE HaMPSPKEHNE OT PACYETHBIX HArpy3oK U BO3OENCTBUM;
Wy, @y, wy - NAPAMETP BHYTPEHHETO [ABIeHMs COOTBETCTBEHHO MarumcTpanbHou 4acTu,

OTBETBIIEHUA TpOVIHVIKOBOFO coegnHeHuna n oTeoaa.

BB - ropu3oHT BbICOKMX BOS

5 OBLWME NONOXEHUA

5.1 Ona Ttpy6onpoBodoB crieayeT MnpuUMeHsTb TpyGbl UM coeauHUTENbHbIE AeTanu, oTBedvailine TpeBoBaHUAM
HaLMOHanbHbIX CTAaHOApPTOB, YTO [AOMKHO ObiTb MNOATBEPXXOEHO COMPOBOAUTENbHBLIM [OKYMEHTOM (MacrnoptoM umu
cepTudmkatom). Mpu OTCYTCTBUM YyKa3aHHOTO AOKYMeHTa CcooTBeTcTBMe TpyG WM coeauHUTENbHbIX AdeTanein TpeboBaHWsIM
HauMOHanbHbIX CTaHZApPTOB [AOMKHO OblTb MOATBEPXKOEHO WCMbITaHWEeM WX o6pas3uoB B o6beme, oOnNpeaenseMom
HOPMaTUBHLIMW JOKYMEHTaMu Ha COOTBETCTBYHOLLME TPYGONPOBOAbI.

5.2 PacueT Tpy6onpoBodoB Ha NMPOYHOCTb U YCTOMYMBOCTb AOSHKEH MPOU3BOAUTLECS MO METOAY MPEAENbHBIX COCTOSHUI U
BKIIIOYAET ONpeaerneHne TOMWMH CTeHOK Tpy6, TPOMHMKOB, MEPEXOAOB, OTBOAOB M 3arfyllek, NpoBeAeHUe MOBEPOYHOrO
pacyeTa NPUHSATOro KOHCTPYKTUBHOIO peLleHust TpyGonpoBoaa.

5.3 MNoBepoyHbI pacyeT TpybonpoBOAOB crieayeT NpPon3BoAnNTL Ha HEBNaronpuUsiTHbIE COYEeTaHUs Harpy3oK U BO3OenCcTBui
ONS KOHKPETHO MPUHATOrO KOHCTPYKTUBHOMO pPELUEHMSI C OLEHKOW MPOYHOCTU U YCTOWYMBOCTWU MPOAONbHBIX M MOMEePEYHbIX
CceyvyeHur paccMmaTprMBaeMoro Tpybonposoaa.

5.4 Vcnonb3oBaHMe BOCCTaHOBIEHHbLIX CTanbHbIX TPyO He AonyckaeTcd npedycMatpuBaTb B MPOEKTHOM u pabouen
OOKYMEHTaLMN Ha CTPOUTENBCTBO HOBLIX M PEKOHCTPYKLNIO AEACTBYOLLNX CTanbHbIX TpybonpoBoaoB.

(BeegeH gononHutensHo, Mam. N 1).

6 HArPY3KU U BO3OENCTBUA

6.1 Pacuet pr60I'IpOBO,D,OB Ha NPOYHOCTb ClefyeT BbINOJIHATb C YH4EeTOM Harpy3oK U BO34ENCTBUIN, BO3HMKAOLLMX npn nx
COOpYyXeHuun, ncnbiTaHnm n akcnnyartauuun.
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CTtpaHuua 6

PacueTtHble Harpy3ku,

TpeboBaHuammu CI 20.13330.

6.2 KoadhduumeHTbl HageXXHOCTU No Harpyske ¥y Crneayet npuHumaTh no Tabnuue 1.

Tabnuua 1
Harpysku n Bo3gencTaus Cnocob npoknagku KoapdpmumeHt
Tpybonposoaa HaeXHOCTU no
Harpyske ¥y
Bua XapakTtepucTtuka noa3eMHbIN | HaA3eMHbIN
lMocTosAHHbIE CobcTBEHHBIV BEC TpybGonpoBoaa, + + 1,1 (0,95)
apmaTtypbl 1 00yCTPONCTB
Bec nsonsaumu + 1,2
Bec n paBnexue rpyHTa (3acbinku, - 1,2 (0,8)
HacbInu)
MpenBapuTenNbHOE HaMNpPsKeHne + + 1,0 (0,9)
TpybonpoBoaa (ynpyruin narub no
3ajaHHOMY nNpodunto, NpeaBapuTenbHas
pacTsbkka KOMMNeHCcaTopoB 1 Ap.)
MvapocTatnyeckoe gaeneHne Boabl + - 1,0
BpemeHHble BHyTpeHHee naBneHue
AnuTenbHble TpaHcnopTMpyemow cpeapl:
rasoobpasHon + + 1,1
KNOKom 1,15
Bec TpaHcnopTupyemom cpefpbl:
razoobpasHon 1,1 (1,0)
XKNOKom + + 1,0 (0,95)
TemnepaTypHbIi Nnepenag metanna + + 1,1
CTeHok Tpybonposoaa
HepaBHOMepHble gedopMaunm rpyHTa, + + 1,5
He conpoBOXAaoLmnecss U3SMEHEHNEM €ro
CTPYKTYpbI (OCagKu, Ny4eHus n ap.)
KpaTkoBpemeHHkle | CHeroBas - + 1,4
lononegHas - + 1,3
Betposas - + 1,2
TpaHcnopTnpoBaHne OTAENbHbIX CEKLUN, + + 1,0
coopyxeHue TpybonpoBoaa, ucneitaHve
N MPOMYCK OYUCTHBIX YCTPOWCTB
Ocobble CelicMun4yeckme Bo3aencTBums + + 1,0
HapyLueHne TexHonorn4yeckoro 1,0
npoLecca, BpeMeHHbIE HEUCMPABHOCTU
Unu nonomka obopynoBaHUs
HepaBHoMepHbIe gedhopmaunm rpyHTa, + + 1,0
conpoBoXaarLnecss USMeHeHNeM ero
CTPYKTYpbI (CeneBble NOTOKW U OMON3HMU;
Aedopmauym 3eMHON NOBEPXHOCTU B
pavioHax ropHbIX BblpaboTOK 1 KapCTOBbIX
panoHax; gedopmMaunmn NpocagoyHbIX
rPYHTOB NpY 3amayvMBaHum Unm
BEYHOMEP3NbIX MPpU OTTaMBaHUuM u ap.)

BO3AENCTBUA U WX BO3MOXHblE COYETaHUSA HeO6XOJJ,I/IMO npuHAMaTb B COOTBETCTBUN C

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/456044318#7D20K3

CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c CTtpanuua 7
MameHeHnsmm N 1, 2)
Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012

6.3 HopmatuBHble Harpysku oT cobCTBEHHOro Beca Tpybonposoga, apmaTtypbl M OBYCTPOMCTB M30MAUUKM, OT Beca u
AaBneHns rpyHTa Heobxoanmo npuHMMaTh B COOTBETCTBMM C TpeboBaHnsamu CI1 20.13330.

6.4 HopmaTuBHOe 3HayeHuMe BO3[AENCTBMA OT MpeaBapuTeNnbHOro HanpsbkeHus Ttpybonposoga (ynpyru um3rnb no
3aJaHHOMYy Npodunio, NpeasapuTenbHas pacTshxka KOMNEHCATOPOB NPY HaA3eMHOWN NPOKNagke v Ap.) HaanexuT onpeaensTb
No NPUHATOMY KOHCTPYKTUBHOMY PeLLEeHuIo Tpybonposoaa.

6.5 HopmaTuBHOe 3Ha4YeHWe AaBrieHUsi TPaHCNopTUPYEMOii Cpefbl yCTaHaBNMBAETCS NPOEKTOM.

6.6 HopmaTuBHyto Harpysky OT Beca TpPaHCMopTMPYyeMOU cpedbl Ha eavHuLy OnuHbl TpybonpoBoaa crnenyeTt onpeaensTb
no dopmyne

ki 2

E’ﬁ:p (y ~ Ziyom )" - ™)
6.7 HopmaTuBHbI TeMnepaTypHbIi nepenaz B TpybonpoBoae NMPUHMMAETCSt PaBHbIM pasHULE Mexay MakCumarbHO MIu

MUHVMMarbHO BO3MOXHOWM TEMMEPATypol CTEHOK TpybonpoBoaa B NpoLecce 3KCnyaTauum U HaumMeHblen unm HanbonbLuen

TemnepaTypon, Npu KOTopon UKCUpyeTcst pacyeTHas cxema Tpybonposoaa.

dep ©

6.8 HopmaTuBHyl CHEroByto Harpysky Ha eauvHuuy AfvHbl Hag3eMHOoro TpybonpoBoga HaanexuT onpeaensitb Mo
dopmyne

Fen = U=4Sg (fie + 21’)’ (2)
roe Sﬂi‘ - BEC CHEroBOro NMokpoea Ha 1 M2 ropusoHTarnbHOM NMOBEPXHOCTM 3eMNu creayeT npuHumaTts no CIM 20.13330.

6.9 HopmaTuBHyto Harpysky oT obrneaeHeHust Ha eauHULY ANWHBI Haa3eMHoro TpyGonpoBoda criedyet onpeaensiThb:

npu HapyxHoM AuameTpe TpyGonposopa (cf, +2f;3 270 MM BknountensHo no CI _20.13330 kak HOpMmaTUBHOE
3Ha4yeHue NUHENHON rononeaHon HarpysKku;

npu &, + 2; > 70 mm no opmyne
Grem = Wi, + 2601 (3)
roe i' - HopMaTMBHOE 3HAYeHWe NOBEPXHOCTHOW rononeaHon Harpy3ku, onpegensiemoe no ClM 20.13330.

6.10 HopmaTtuBHyi0 BETPOBYIO Harpysky Ha eauHuUy ANvHbl Hag3emHoro TpybonpoBoja W, , AEUCTBYHOLLYIO
nepneHavKynspHO ero 0CeBoV BEPTUKArbHOWM MIOCKOCTH, CneayeTt onpeaensite no opmyne

Fper = (Woge + YWeim g +2), (4)

rae ctaTtn4yeckyto Wota

W AMHAMUYECKYIO Wi, COCTaBRAoLmMe BETPOBOW Harpy3ku criegyet onpenenats no CI120.13330, npwu
3TOM 3HaYEHWNe Wy, HeobxoaMMo onpeaensaTb Kak Ans COOPYXEHWUsi C paBHOMEPHO pacrpeaerneHHON Macco U NOCTOSIHHOM

XEeCTKOCTbIO.

6.11 HopmaTuBHblE 3HAYEHWS1 HArpy3oK M BO3AENCTBMUIA, BO3HMKAIOLWMX NPU TPAHCNOPTUPOBAHUM OTAEMbHbLIX CEKLMiA, Mpu
COOpYXXeHUM TpyGonpoBoda, UCMbITaHUN U NMPOMYCKke OYUCTHBIX YCTPOMCTB, CriedyeT yCTaHaBNMBaTb NPOEKTOM B 3aBUCUMOCTM
OT cnocoboB NPOM3BOACTBA 3TUX PaboT 1 NPOBEAEHUS UCTIbITAHWIA.

6.12 CelcMmunyeckme BO3OENCTBUS HA Had3eMHble U MNoa3eMHble TpybonpoBoabl HaAneXuT npuHuMaTh cornacHo CI1
14.13330.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/456044318#7D20K3
http://docs.cntd.ru/document/456044318#7D20K3
http://docs.cntd.ru/document/456044318#7D20K3
http://docs.cntd.ru/document/456044318#7D20K3
http://docs.cntd.ru/document/456044318#7D20K3
http://docs.cntd.ru/document/550565571#7D20K3

CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c CTtpaHuua 8
MameHeHnsmm N 1, 2)

Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012

6.13 Harpy3|<|/| N BO34ENCTBUS, Bbl3blBAEMbIE pe3knmM HapyLlleHneM npouecca akcnjyatauunu, BpeMeHHOIZ HencnpaBHOCTbIO

1 NOSTIOMKOWN O60pyﬂ,OBaHWi|, cnegyet yctaHaBnmBaTb NPOEKTOM B 3aBUCUMOCTU OT 0COBGEHHOCTEN TEXHOMOMMYECKOro pexnma
aKcnnyartauuun.

6.14 Harpy3ku 1 BO30encTBnst OT HepaBHOMEpPHbIX AedhopmMaunin rpyHTa (0CafoK, NyYeHUs, ceneBblX MOTOKOB, OMOM3HEN,
BO3[ENCTBUIA FOPHbLIX BbIpabOTOK, KApCTOB, 3aMavyMBaHUSA MPOCaA0YHbIX PYHTOB, OTTauBaHUA BEYHOMEP3MbIX FPYHTOB U T.A4.)

HaanNexXuT onpeaenaTb Ha OCHOBAHWM aHanM3a rpPyHTOBbIX YCOBUI U X BO3MOXKHOIO M3MEHEHWS! B NMPOLIECCe CTPOUTENLCTBA U
aKkcnyarauum TpyGonpoBoaoB.

6.15 HopmaTmBHble Harpy3kMm n KO3MULMEHTbI HAAEXKHOCTM MO Harpy3ke OT MOABMXKHOIO COCTaBa >XENesHbiX WU
aBTOMOOWIbHbLIX JOPOr criegyeTt onpeaensTtb cornacHo CIM 35.13330.

7 PACYETHbIE XAPAKTEPUCTUKU MATEPUATIOB TPYE U COEOAUHUTENbHbIX OETANEN

7.1 PacyeTHble conpoTtmBneHna martepuana TDY6 N coefuHUTENbHbIX geTtanen no BpE€MEHHOMY CONpPOTUBIIEHNIO R’H’

npegeny Teky4yectu R} npu pacquHon TemMneparype criegyet onpeaendartb no cbopmynaM:

_ Yo

Tmu Tn Tfu

Ry
R,y =—2"°
TmyTnTgl

7.2 HopmaTuBHble COMpPOTUBREHUA A, U Ryn criegyeT npUHUMAaTb  PaBHbIMM - MUHUMArbHBIM - 3HAYEHUSIM

(6)

COOTBETCTBEHHO BPEMEHHOrO COMPOTMBMNEHMS W Mpedena TekydyecTu martepuana Tpy6 u coeguHUTENbHbIX AeTanen no
rocyAapCTBEHHbIM CTaHZapTaM UMM TEXHUYECKUM YCroBUSM Ha TpyObl M coeguHWUTENbHbIE AeTanu, onpeaensemMbiM npu
HOpMarnbHOW TemnepaType.

7.3 3HayeHnsa KoadpPULMEHTOB HALEXKHOCTU MO MaTepuany Yo U Tmy Tpy6 M coeamHUTENbHLIX AeTanen HagnexuT
npuHMMaThb no Tabnuuam 2 n 3.

7.4 3Ha4yeHus nonpaBoYHbIX KOIMULIMEHTOB HaAEXHOCTM MO Martepuany Tpyo M coeaMHUTENbHbLIX AeTanen “ry, W .ﬁg,
npw pacyeTHON TemnepaTtype akcnnyatauuu Tpybonposoaa cregyert npuHumaTth no tabnuue 4.

7.5 3HaveHua KoapuLmeHTa HaaeXHOCTM No OTBETCTBEHHOCTHN ‘¥, TpyGonposoaa crnegyet npuHUMaTh no tabnuue 5.

7.6 3HaveHua KoabuumeHTa ycrnosuin paboTsl -t, Tpybonposoga Heo6xoaMmo npuHMMaTh no Tabnuue 6.

Tabnuua 2
XapakTtepuctuka Tpyd U coegmMHUTENbHbBIX AeTanen KoadhdpuumeHt
HaAEeXHOCTU No
martepuany “tuu,
CBapHble U3 ManoneprnutHoi U GEeWHUTHOM CTanyM KOHTPONUPYEMOMW MNPOKATKU U 1,34

TEPMUYECKN YMPOYHEHHbIE TPYObl, M3rOTOBMEHHbIE [ABYCTOPOHHEN 3IEKTPOAYrOBOM
cBapkou nog procomM MO  ChAMOWHOMY TEXHONOMMYECKOMY LUBY, C MWHYCOBbLIM
[OMycKoM Mo TonumHe CTeHkn He Gonee 5% u npoweawmne 100%-Hbl KOHTPOMb Ha
CMMOLWHOCTb OCHOBHOIMO MeTanfia W CBapHblX COEAWHEHWI HepaspyLlualowumm
meTodamm

CBapHble U3 HOPManu3OBaHHOW, TEPMWYECKU YMPOYHEHHOW CcTanuM W cTanm 1,40
KOHTPONUPYEMOWN MPOKAaTKX, U3rOTOBIIEHHbIE OBYCTOPOHHEN 3MNEKTPOAYyroBOM CBapKOm
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noa dnocomM MO ChAfOWHOMY TexHonormdeckomy wey u npowegwme 100%-HbIn
KOHTPOSNb  CBapHbIX COEAMHEHWA  Hepaspylwawwmmm  Metogamu.  CeapHble,
W3rOTOBMEHHbIE  3NEKTPOKOHTAKTHOM  CBapKOW  TOKaMW  BbICOKOW  4acToThl,
noABeprHyTble nokanbHOW TepmoobpaboTke CBapHbIX COoeAVHEeHWA U obLuen
TepMoobpaboTke, noaBeprHyTble aBTOMaTM4eckoMy KoHTpornto B obbeme 100% Ha
CMMOLWHOCTb OCHOBHOIMO MeTanfla W CBapHbiX COEAWHEHWI HepaspyLlualowumm
meTogamm

CBapHble U3 HOPManM30BaHHOW W TropsideKaTaHOW  HU3KONErmpoBaHHOW UMK 1,47
YyrnepogucTon cTanu, M3roToBfeHHble ABYCTOPOHHEN OreKTPOA4YroBOM CBapKoOW u
npowenwme 100%-HbI  KOHTPOMNb  CBApHbIX COEAWHEHWA  HepaspyLualoLwmu
MeToaamu; 6eCLLIOBHbIE XONOAHO- 1 TennogedopMMpoBaHHbIE

CBapHble 13 ropsdekaTaHOW HW3KONMEerMpoBaHHOW WMAW  YrMepogucTon cranwu, 1,55
W3rOTOBMEHHbIE [OBYCTOPOHHEN 3feKTPOOYroBOM CBapkoW WMAM TOKaMu BbICOKON
YacToThl; LWTaMMNOBaHHbIE M LUTAaMMNOCBapHblE COEAMHUTENbHbIE AEeTanu; ocTaslbHble
BecloBHble TPyObI M coeanHUTENbHBbIE AeTanu

MpumeyaHue - Jonyckaetcsa npumeHaTb KoadduuneHTsl 1,34 Bmecto 1,40, 1,40 Bmecto 1,47 n 1,47
BmecTo 1,55 onsa Tpy6, N3roToBMNEHHbIX ABYCTOPOHHEN CBApKOW Nofd ¢hritoCoOM MM 3NeKTPOCBAPKON TOKaMM
BbICOKOW 4aCTOTbl, CO CTEHKOW TONLWWNHOM He Bornee 12 MM Npu UCMNOMb30BaHUM CreLManbHON TEXHOMNOMNn

npon3BOACTBa, NO3BONSAOLLEN nony4yartb Ka4ecTBO pr6, cooTBeTCcTByolee JaHHOMY KOSd)(bVILJ,VIeHTy Yo -

Tabnuua 2 (M3meHeHHas pegakuus, Mam. N 2).

Tabnuua 3
XapaktepucTtuka Tpyb U COeaMHUTENbHbIX AeTanen KoathdnLMEHT HafexXHOCTI Mo Matepuany Yoy

BecLluoBHbIE M3 ManoyrnepoaucTbIX CTanen 1,10

CBapHble 13 CTanu ¢ OTHoWeHeM Ry, /Ry £0,8 1,15

CBapHble 13 CTanu ¢ OTHOLLEHUEM R_yn R, 208 1,20
Tabnuua 4

Tpy6bl 1 MonpaBo4Hble KO3 PULNEHTBI HAOEXHOCTU MO MaTepuasny No BpEMEHHOMY
CoeAMHUTENbHbIE AeTanu COMPOTUBIEHMIO ¥y, W MO MPEAENY TEKYYECTU “¥y MPU TEMMEPATYPE SKCNITyaTaLim
n3 ctaneu v
Tpybonpoeoaa, °C
MuHyc 70 | muHyc 40 - 100 200 300 400 450
nntoc 20

YrnepogucTbix:

Y - 1,0 1,0 1,0 1,0 - -

T - 1,0 1,05 1,15 1,40 - -
HuskonernpoBaHHbIX:

Vi 1,0 1,0 1,05 1,05 1,10 1,40 1,90
Y 1,0 1,0 1,10 1,15 1,25 1,60 2,20
JlermpoBaHHbIX:

1,0 1,0 1,05 1,15 1,25 1,35 1,45
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T

Y 1,0

1,0

1,05 1,25 1,35 1,45

MpumedaHus

1 [Ansi NPOMEXYTOUHBIX 3HAYEHWUI PACHETHBIX TEMNEPATYP BEMMUMHBI “Fg, W Fy CEYeT ONPEAensiTe MMHENHO

WHTepronsiuMen AByx onmkanwmx 3Ha4yeHuin, NpuBeaeHHbIX B Tabnuue 4.

2 3Hak "-" o3HayaeT, YTO Mpu Takux Temnepatypax aKcnnyatauum TpybonpoBoga yrnepogucTble cTanu He

NpUMEHSIOTCA.
Tabnuua 5

TpaHcnopTupyemas cpea n HoMUHanbHbLIA AuameTp KoadhuLmeHT HaaexHOCTU No OTBETCTBEHHOCTY ),

Tpy6onposoaa (L) Tpy6onpoBoaa Npy HOPMATUBHOM AABREHNN
TpaHcnopTupyemon cpegbl, MlMa
0< p, 225 |25< p, £63| 6,3< p, £10

Foptoune rasbl, Dy £ DA 500; TpyaHoroproume u 1,0 1,0 1,0
Heroproune (MHepTHble) rasbl, Dy % DA 1000;

NErkoBOCMNNaMEHSIIOLLMECS U FTOPIOYME KUAKOCTH,

Dy £ DIV 1000; TpyaHoroptoume v Heroprodme

xugkoctn, Ll £ DA 1200

Foptoune rasel, DW500 < Dy £1000; 1.0 1.0 1,05
TPYQHOropovme n Heroproune (MHepTHbIE) rassbl,

Dy = DNV 1200; nerkosocnnameHsiomnecs u

roproune XunakocTu, DN = AT 1200; TpyoHoropioune

N HEeroprYme XnakocTu, DN = DA 1400

Foptoune rasel, Dy = DA 1200; TpyaHoroprouve 1 1,0 1,05 1,10
Heroptoume (MHepTHble) rasbl, [y = DV 1400;

NErkoBOCMNNaMEHSIIOLLNECS U FTOPoYMe KUOKOCTH,

DN = A 1400

Foptoume rasbl, Dy = DA 1400 1,05 1,10 1,15

Tabnuua 6

XapakTepucTrka TpaHcnopTUpyemMoii cpeapi

KoadhdpuumeHT ycnosui paboTbl
TpyBonposoaa ¥,

CXKWXKEHHble

TpyaHoroptoumne 1 Heroproune XUaKoCTy

BpenHble (knaccoB omacHocTn 1 u 2), ropiouuve rasbl, B TOM 4ucre

JlerkoBocnnameHsIlOLMECH U TOplOYME XUOKOCTW; BpedHble (knacca
onacHocTu 3) 1 TPygHOroproYme n Heroproume (MHEPTHbIE) rasbl

0,55

0,70

0,85
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MpumedaHue - Knacc onacHocTu BpeaHbIX BewwecTB crieqyeT onpenenats no FOCT 12.1.007.

7.7 PacyeTHble COMPOTUBMNEHUS CBapHbIX LWBOB, COEAMHSIOWMX Mexay coboit TpyGbl U COeauHUTENbHblE AeTanu,
BbIMOMHEHHbIX NI0GLIM BMOOM CBapKM M MPOLUEALIMX KOHTPOSb KayecTBa HepaspyLlaloWwyMn MeTogamu, crieayet NpuHUMaTh
pPaBHbIMU MEHbLLIMM 3HAaYEHUSIM COOTBETCTBYIOLLMX PACUYETHbLIX CONMPOTUBIIEHWI COEANHSIEMbIX 3TIEMEHTOB.

lMpu OTCYTCTBMM ITOrO KOHTPONS pacYHETHble COMPOTUBIEHMSI CBApPHbIX LIBOB, COEAMHSOLWMNX Mexay cobon Tpybbl u
coeavHUTemNbHbIE AeTanu, crnegyeT NpMHMMaTh C NOHWXKaLWmMM koadduumeHTom 0,85.

8 ONPEAOENEHUE TOJLWUH CTEHOK TPYE U COEAUHUTENbHbIX OETANEN

8.1 PacyeTHble TONWUHBLI CTEHOK TPYD 1M coeauHMTEnNbHbIX AeTanen { cnedyeT onpeaensTs no gopmyne

YrnPad,
2(R+¥s py)

: (7)

roe R=ﬂﬁn{Ru;Ry}.

TonwuHa cTeHkn Tpyo 1 coeamHUTENbHbLIX AeTanen, onpeneneHHas no dgopmyne (7), JOMKHA MPUHMMATBCA HE MeHee
1/100 cfg, HO He MeHee 3 MM Ansa Tpyd u coeanHUTENbHbLIX AeTanen HOMWHanbHbIM anametpom A7 200 n meHee, n He
MeHee 4 MM - HOMVHanbHbIM AnaMeTpoM cebiwe Fixf 200.

8.2 Tpy6onpoBoabl C TOMWMHOW CTEHKW, OMPEedEeneHHOW COrnacHoO HacTosileMy CBOAY NpaBuil, He [OonycKaercst
NPUMEHSTL AN TPaHCNOPTUPOBaHUA Cpeld, OKasbiBaloLMX KOPPO3MOHHOE BO3AEWCTBME Ha METasns W CBapHble COoeaVHeHUs
Tpy6, ecrnu B NPOEKTe He NPEayCMOTPEHbI PeLLEHMs MO 3aLLUTe UX OT KOPPO3UK (aHTUKOPPO3UOHHBIE MOKPLITUS, UHIMBUTOPLI 1

np.).

YBenuyeHne TONWUHbLI CTEHKM TPyBONpPOBOAOB (COeAMHUTENbHBLIX AeTanen) ¢ Uenblo 3awuTbl UX OT KOPPO3UKU, a Takke
TpybonNpoBOAOB, HaxoAsWMXCA B OCOObIX YCNOBUSIX CTPOUTENbLCTBA WNW 3KcnfyaTtauuum (Hanpumep, Npy Mpoknagke
TpybonpoBOAOB B CENCMUYECKUX paioHax UMM OCOBEHHOCTAX TEXHOMOrMWU CBapKW, NPOM3BOACTBA CTPOUTENbHO-MOHTAXHbIX
paboT unu 3HauMTenbHbLIX TEMMNEpPATYpHbIX Nepenagax B TpybonpoBoae u Ap.), 4ONyCKaeTCs TOMNbKO MpU YCrNOBWUW, €CNK 3TO
yBenMYeHne npegycMOTPEHO COOTBETCTBYHOLUMMM HOPMATMBHLIMU JOKYMEHTaMW, YTBEPXAEHHbIMU UMM COrMacoBaHHbIMU B
YCTaHOBINEHHOM MOPSAKE.

8.3 3HaueHusa koadhpuumeHTa Hecyllen CnocoBHOCTU TPyO U COEAVMHUTENbHbIX AeTanen, KOHCTPYKTUMBHbIE peLleHus]
KOTOpbIX NPMBEAEHbI B MPUINOXEHUN A, HAANEXMUT NPUHUMAT:

ans Tpy6, 3arnywek n nepexogos 1 T 1;
AN TPOVHUKOBbIX COEOMHEHUI U OTBOAOB - N0 PopMyre
n=af+h, (8)
rae & = d,q /d,1 - ANS TPOMHWKOBBIX CoeAMHEHMI;
£=rld, - ana otBONOB.

3HadeHunsa koadpdmumeHToB & M & B chopmyne (8) cneayet NnpuHMMaThb: ANA TPONHUKOBLIX COEANHEHMI - NO Tabnuue 7;
A5 oTBOAOB - Mo Tabnuue 8.
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Tabnuua 7
E= n:fgg "Ildgl TponHukoBble coeanHeHus [cM. dopmyny (8)]

cBapHble be3 CBapHbIE, YCUNEHHbIE GecLloBHbIE U
YCUMNMBAKOLLNX 3N1EMEHTOB Haknagkamu LUTamMnocBapHble

@ b @ b @ b
Or 0,00 po 0,5 Bkn. 0,00 1,00 0,00 1,00 0,22 1,00
Cs. 045 " 050 " 1,60 0,76 0,00 1,00 0,62 0,94
" 050 " 1,00 " 0,10 1,51 0,46 0,77 0,40 1,05

8.4 [Ina nog3emHbIX TpyOOMNPOBOAOB, NMEKLINX OTHOLLUEHWNE zf.:fg <.0,015 unn yknageiBaemblx Ha rmy6uHy Gonee 3 M
unn meHee 0,8 m, cnegyet cobntogatb ycrnosue

.’2;2 +4P?EIR},
N

J

9)

3HaueHns #; wn Fp (pacveTHoe ycunue U M3rnbaromii MOMEHT B MPOAOSIbHOM CEYeHUN TPYObl eaMHUYHON ASINHbI)
HeobxoaMMOo onpefensitb C y4eTOM OTNOpa rPyHTa OT COBMECTHOIO BO3OEWCTBUS AaBMEHUs TpyHTa, Harpy3ok Hag Tpybon ot
NMOABWXHOIO COCTaBa >Xere3HOLOPOXHOIO WM aBTOMOOMITLHOIO TpaHCnopTa, BO3MOXHOIO BaKyyma W rMapocTaTU4ecKoro
[AaBneHus rpyHTOBbIX BOA,.

Tabnuua 8
E=rid, OTtBOAabI [cM. hopmyny (8)]
o b
0O11,0302,0 -0,3 1,6
Bonee 2,0 0,0 1,0

9 NPOBEPKA MPOYHOCTU U YCTOMYMBOCTU TPYEOINPOBOAOB

9.1 nOBepOHHbIVI pacyet pr60I'IpOBO,EI,a Ha NPOYHOCTb U yCTOI7I'~II/IBOCTb npon3BoaAnNTCA nocne Bbl60pa €ro OCHOBHbIX
pa3mMmepoB C y4ETOM BCEX paCHETHbIX Harpy3oK 1 BO34ENCTBUN ONK BCEX pacHeTHbIX Cly4aeB.

9.2 Orlpe,u,eneHVle yCI/IJ'IIAVI OT pacCHYeTHbIX Harpy3ok w” BO34ENCTBUN, BO3HMKANOLWNX B OTAENbHbIX 3feMeHTax
pr6OI'IpOBO,Cl,OB, Heobxoanmo npon3BoanTb MeTodaMu CTpOI/ITeJ'IbHOIZ MexXaHUKKU pacyeTa CcTatTu4eCkn HeonpeaennmblixX
CTEepPXHEBbIX CUCTEM.

9.3 PacuetHas cxema TpybonpoBoaa AomKkHa oTpaxaTb AeNCTBUTENbHbIE YCIOBUSA ero paboThl.

9.4 B kayecTBe pacyeTHOW CxeMbl TpybonpoBoga CrneayeT paccmaTpyBaTb CTAaTUYECKM Heonpedenumble Mockue wnm
NPOCTPAHCTBEHHbIE, MPOCThLIE UM PA3BETBIIEHHbIE CTEPXKHEBbLIE CUCTEMbI NEPEMEHHON XECTKOCTU C Y4ETOM B3aMMOLENCTBUSA
TpybonpoBoga € ONOPHLIMM YCTPOMCTBAMM U OKpyXKatowen cpedon (npu npoknagke HernocpencTBEHHO B rPyHT). MMpu aTom
KO3(PULMEHTbI MNOBLILWEHMS TMOKOCTM OTBOAOB WM TPOMHMKOBLIX COEAMHEHMI onpedensitoTcs cornacHo 9.5 un 9.6,
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KO3 PULIMEHTbI MHTEHCUMUKALMN HanpsXXeHun - cornacHo 9.7.

9.5 3HayeHve kOahMLUMEHTa MOBLILLEHUS TMOKOCTU THYTLIX U CBApHbLIX OTBOAOB kp HagnexuT onpeaensTs No Tabnuue

%
Benvnunna kp npuHMUMaeTcda no rpa(*)Vle Ha PUCyHKe 1 B 3aBMCUMMOCTU OT reomeTpu4eckoro napameTpa orsoada '}\-'."J n

napameTpa BHYTPEHHEro AaBeHns ol j .

3HaueHusi NapameTpoB A W wiy CriedyeT onpeaenstb no hopmynam:

dri
My = &2 , (10)
(de 'f'ncum:'
2
5,64
wy =S (1)
Eitvom I:de “inom :l
Tabnvua 9
LieHTpanbHbIii yron otBoaa # , rpaj KoadhduLmeHT noBbILLEeHNsA MTMBKOCTU oTBoAa kp
oT 0 go 45  Bkou.
(y — D= +1
45
Cs. 45 " 90 " *
'ECP

9.6 KoadhdnumneHT rubKocTn TPOMHMKOBLIX COEAMHEHUI HE0OX0AMMO NPUHNMATL PaBHbLIM eANHNULE.
9.7 3HavyeHus Koa(hPULMEHTOB MHTEHCUDMKALMN HANPSXKEHUIA criegyeT NpUHUMaTh:
Ans Npsamon Tpy6bl #2. =1;

+

Ansi OTBOAAOB s, = #, -
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¥

e . :
W =q

z\_[\_w.atn,;

07 08 09 10 Ll L2 13 14 A,

L)L,

//izféféi:
J/ A///’

- — === e e

1
004 006 008 010 0J2 004 016 018 02 0,3 0.4

PucyHok 1 - paduk anga onpegeneHns 3HadeHuin koadduumneHTa Fc;

+
3HaueHune . NPUHUMAETCS no rpacvky Ha pUCyHke 2 B 3aBMCUMOCTM OT MapameTpoB H; W iy, ONpeAenseMbix

dopmynamm (10) n (11);
NSt TPOVWHUKOBOTO COEAUHEHNS:

2
MarucTpanbHoi yacTy #i; = 1+ —"=(m; —1) | (12)
el

*

OTBETBNEHNS pz, = 2, -
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o +
PucyHok 2 - Tpadhmk ans onpegeneHns s3HadeHnn koadpdpuumeHTa i,

* .
3HaueHus » npUHMMaroTCA Nno rpad)vn(y Ha PUCYHKe 2 B 3aBUCMMOCTM OT napamMmeTpoB TPOUHWUKOBOIro coeguHeHus,

onpegendaemMbix no d)opmynaM:

£ noml(2
Nz = 4ol (13)

dat() ~ bnord ()

3649720 et(2y ~ Lnomi(2)

Wiy =
& froml(2)

MpnmeyaHure - Mpu onpepeneHnn 3HadeHnin napameTpoB MarucTpasnbHOA YacTu TPOMHWUKOBOrO COBAMHEHNA *y M wy

NCNOJ1b3YKOTCA NepBble MHOEKCbI, OTBETBIIEHUA TpOI7IHI/IKOBOFO coegnHeHunA }\2 n o - BTOpbl€ UHOEKCbI.

(N3meHeHHas pegakums, Mam. N 1).

9.8 ApmaTypy, pacrnonoXeHHyto Ha TpybonpoBoae (KpaHbl, 3a4BWXKN, OOpaTHbIE KranaHbl U T.4.), CnegyeT paccMaTpuBath
B pacyeTHON cxeMe Kak TBepaoe Hegedopmupyemoe Tero.

I'IpOBepKa NMPOYHOCTU U yCTOﬁ‘-IVIBOCTVI noA3eMHbIX U Ha3eMHbIX (B HaCbInM) pr60l1p030,qOB

9.9 MNoa3emHble N Ha3eMHble (B Hacbinu) TpybonpoBoabl CrieayeT NPoOBEPSTb HA MPOYHOCTb, AePOPMATUBHOCTL M O6LLYIO
YCTOMYUBOCTb B MPOAOSNIBHOM HanpaBfeHUn 1 NpoTUB BCNSbITUS.
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9.10 lNpoBepKy Ha NPOYHOCTb MNOA3EMHbIX U HA3EMHbIX (B Hacbinu) TpyGoNpoBOAOB B NPOAOSNLHOM HarnpasBneHun cregyet
Npou3BOAUTb 13 YCIOBUS

|Urrp.3'-.r |< w1 &y, (15)

rae iy - KO3IMULMEHT, YYNTHIBAIOWMIA ABYXOCHOE HaMPsXXEHHOEe COCTOsHWEe MeTanna Tpy6, Npu pacTArMBaloWwmX OCeBbiX
NPOAOSbHBIX HAMPSPKEHNAX (C’rrp.N 2 0) NPMHUMAEMbIN PaBHLIM €OVHULE, NPU CXUMAIOLLNX (':rrrp.N < 0) onpenensieMbli no
dopmyne

2
pi = J1-075[ 2| —gs5T=,  (16)
£, Ry
d
Ot = 2 Fnex (17)
2

9.11 TlMpogonbHble OCeEBble HaMpPsHKEHUs OmpJy ONMPEAeNsioTcA OT PacHeTHbIX Harpysok u BO3AENCTBUN C y4eTOM

ynpyronnactuyeckoih paboTbl MeTanna. PacyeTHass cxema [JofkHa oOTpaxaTb YcrnoBusi paGoTel TpyGonposoga WU
B3aUMOAENCTBME ErO C IPYHTOM.

9.12 [Ons npenoTBpalleHUss HeAonyCTUMbIX MNlacTUYeckux gedopmauuin nods3eMHbiX W Ha3eMHbIX (B HacbInu)
Tpy6onpoBoAoOB NPOBEPKY HEOBXOAUMO NPOU3BOAUTL MO YCMOBUHO

Jay S (18)

? n

|omp 1€ ¥y

rae o - KO3(MUUMEHT, Y4YMTHIBAIOWMIA [BYXOCHOE HaMpsikeHHOe COCTosHWe MeTanna Tpyb; npu  pacTarvBaroLmx
NPOAOSBbHbIX HaNPSHKEHUAX (gHrrp 2 0) NnpyHMMaeMbI paBHbIM eAuHuLE, NPU CKUMatOLNX (C’Hrrp < 0) - onpegensembli No

dopmyne

2
H H
wy= [1-075| — = | —g5 T, (19)
Yo Fa
e R Tt R
0%, 0,9y, *
d
O = Pnfen (20)
2t

9.13 MakcumanbHble (hnbOpoBbIE) CyMMapHbIE MPOJOSbHBIE HAMPSHXKEHUS ':"Hrrp onpegensoTca OT Bcex (C y4eToM ux

COYEeTaHWs1) HOPMATMBHbIX Harpy3oK 1 BO3AENCTBUI C Y4ETOM MOMEPEYHbIX U NMPOAOSbHEIX NepemeLleHnin Tpybonposoga. Mpu
ornpeaeneHnn XecTKOCTU U HamnpsPKEHHOrO COCTOSIHMS OTBOAA CIEAYEeT Y4YUTbIBaTb YCIOBUSI €0 COMPSPKEHUS C TPyOon u
BNUSIHWE BHYTPEHHEro AaBneHus.

9.14 TpoBepky obLien ycTonumeocTM TpybonpoBoda B NpoAONbHOM HaMpaBrieHUM B MIIOCKOCTU HAaUMEHbLLEN KEeCTKOCTU
cucTeMbl cnegyeTt NPon3BoauTb M3 YCIoBMS

S5y, pr- (21)
9.15 3OkBMBaneHTHOE NpPOOOSIbHOE OCEBOE ycunue B ceveHum TpybonpoBoga )5 cnegyeT onpenensatb OT pacyeTHbIX
Harpy3oK 1 BO3AENCTBMI C y4ETOM NPOAOSIbHBIX Y NOMNEpeYHbIX NepemeLLeHnii Tpybonposoaa.
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MpoaonbHoe Kputnieckoe ycunue M., Npu KOTOPOM HacTynaeT notepsi NPOAONbHON YCTOMYMBOCTM Tpy6Bonposoaa. pr
crnefyeT onpeaenstb C YYeTOM TMPUHATOrO KOHCTPYKTUBHOMO PELUeHUS M HadyanbHOro WUCKpUBReHus Tpybonposoda B
3aBUCMMOCTY OT rMYyGUHBI ero 3anoXeHusl, MU3NKO-MeXaHUYECKUX XapaKTEPUCTUK TPyHTa, Hanuumsa 6annacTa, sakpennsaowmx
YCTPOICTB C YYETOM UX NOAATIMBOCTM. Ha 06BOAHEHHbLIX y4acTkax criedyeT yuuTbiBaTb rMapoCTaTMYeckoe Bo3aecTBre BOAbI.

MpofonbHyo YCTOMYMBOCTL CreayeT NpoBepsiTb AN KPUBOMUHEMWHBLIX Y4acTKOB B MAOCKOCTM uarMba TpyGonposoaa.

MpoaonbHYy YCTOMYMBOCTb Ha MPSMONMHEWHBIX MOA3EMHBLIX y4YacTkax criefyeT npoBepsTb B BEPTUKANbHOW MMOCKOCTU C
pagnycom HavanbHoM KpnBm3Hbl 5000 m.

9.16 YctonumBocTb nonoxeHuns (6annactnposka) TpybonpoBogoB, NpoKnaabiBaeMblx HAa 0OBOAHEHHLIX yHacTKax Tpacchl,
cnepnyeT NPOBEPSThL AN OTAEMNbHbIX (B 3aBUCMMOCTM OT YCIOBUIA CTPOUTENLCTBA) YHACTKOB MO YCIOBUIO

1
Qa.KT k4 k_Qm ) (22)

HE

roe Qm - CyMMapHas pacyeTHasi Harpyska Ha TpyOonpoBoa, AENCTBYOLWAs BBEPX, BKMOYas ynpyruin oTnop npu npokragke
cBOOOAHbBIM U3rMOOM;

{/az -~ CYMMapHas pacyeTHas Harpyska, 4efCTByoLas BHIU3 (BKIiOYas Maccy - COGCTBEHHbIN BEC).

KoatphmumeHT HagexHOCTH yCTOMYMBOCTH MOMOXEHUs TPyGONpoBoAa NPOTUB BCMMLITUSA, k. o - NMPUHAMAETCS PaBHbIM
ANs y4acTKoB nepexoga:

Yyepes OonoTa, NOMMbI, BOAOEMbI MPU OTCYTCTBUSI TEYEHUS, OOBOOHEHHLIE U 3anMBaeMble -1,05
yyacTku B npegenax BB 1% obecneyeHHOCTH

pycrnoBbIX Yepe3 peku wupuHon o 200 M no cpegHemMy MeXeHHOMY YPOBHIO, BKMOYas -1,10
NpubpeXHbIe y4acTKM B rpaHMLax Npou3BoACTBa NOABOAHO-TEXHNYECKUX paboT

Yyepes pekn 1 BogoxpaHunumia wmpmrHon cebiwe 200 M, a Takke ropHbIE pekn -1,15

He(TenpoBodoB M He(TENPOAYKTONPOBOAOB, ANSA KOTOPbLIX BO3MOXHO UX OMOPOXHEHUE n -1,03
3amMeLLieHne NpoayKTa BO3AyXOM

9.17 Bec 3acbinku TpybONpPOBOOOB Ha PYCMOBbIX y4acTKkax NepexodoB Yepe3 pPeku M BOAOXpaHWUMMLLA He y4MTbIBAETCS.
Mpu pacueTe Ha yCTOMYMBOCTb MOMNOXEHUS HedTenpoBoda M HepTenpoayKTONPOBOAOB, NPOKNaAbiBAEMbIX HA OOBOAHEHHbIX
yyacTkax, yaepXxuBearoLiasi CnocobHOCTb rpyHTa YYUTbIBAETCS.

9.18 PacyeTHas HecyLLas CroCoBHOCTb aHKEPHOTO YCTPOWNCTBA & 4y ONPEAensieTcs no hopmyne
B = T P (23)
rae £ - KONMYecTBO aHKEPOB B OAHOM aHKEPHOM YCTPOMNCTBE;
FHgpye - KOA(PMULMEHT YCNoBuii paboTbl aHKEPHOrO YCTPOMCTBA, MPUHUMaEMbIN pasHbIM 1,0

npu z =twmnpu z 22n dy (dye 23 anpn z 22n1ady fdg, 3

d
g = 0,25 1+ ——|;

AHE
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Foum - PacyeTHasi Hecylas CnocoGHOCTb aHKepa U3 YCIOBUS HeCyLLen CrocoBGHOCTY rpyHTa OCHOBaHWS, onpeaensiemast

13 ycrnosusi
&
_ AHE
B = — (24)
[
& gpc - MAKCUMarbHbIA NIMHENHbIN pasvep rabapuTa NpoeKkUM OAHOTO aHKepa Ha ropU3OHTAasbHYHO NIIOCKOCTb;

D - Hecylasi cnoco6HOCTb aHkepa, onpeaensiemMas pacieToM UK Mo pesyrnbTaTam NoneBbIX UCTbiTaHwii cornacHo Cll
24.13330;

"?Cﬂ
pacyeToM) unmn 1,25 (ecnu Hecylasa cnocobHOCTbL aHkepa onpegeneHa no pesynsratam MoneBbIX UCTbITAaHUA CTaTU4ECKON
Harpyskom).

- KO3(h(PULMEHT HAZEXKHOCTM aHkepa, NPpMHUMaeMbIn paBHbiM 1,4 (ecrnn HecyLlasa cnocobHOCTbL aHKepa onpeaeneHa

MpoBepka NPOYHOCTU M YCTOMYUBOCTU HaA3EMHbIX TPy6onpoBoaoB

9.19 HapsemHble (OTKpbITbIe) TpybonpoBoAbl crnedyeT npoBepsATb Ha MNPOYHOCTb, MNPOAOSbHYH YCTOMYMBOCTL WU
BbIHOCIMBOCTbL (KonebaHusi B BETPOBOM MOTOKE).

9.20 lNpoBepKy Ha NPOYHOCTb HAA3eMHbIX TPYOONPOBOAOB cneayeT NPON3BOAMTL U3 YCIOBUS
|omp |S waky, (25)

rae =3 - KO3ULMEHT, y4MTbIBAOLWMIA ABYXOCHOE HamnpshkeHHOe COCTOsiHWEe MeTanna Tpy6; npu  pacTArvBaroLLmMX

NPOAOSbHbIX HaNPSHKEHUAX (r:rIrp #0) NpUHMMaeMbIl PaBHbIM EAVHULIE, MPU CKUMAIOLLNX (r:rIrp <. 0) - onpegensemblii Mo
dopmyne (C y4eToM npumedaHun 1, 2)

2
wa = J1-075( 2] -5 (26)
R}' R.}'

Mpu pacyeTe Ha ycTanocTb (OMHaAMWYEcKoe BO3OENCTBME BETpa) BeNUYMHA R‘y NMOHMXKAETCA YMHOXEHMEM Ha
KO3 pUUMEHT, onpeaensiembli cornacHo CI 16.13330.

MpumeyaHus
1 Ecnu pacyeTHoe ConpoTUBIIEHNE R_J, > R, , T0 B hopmyne (25) BMecTo RJJ crieayeT npuHAMaTh &, .

2 [1ns Haa3eMHbIX 6eckoMneHcaToOpPHbIX NePEXoao0B NpY Yncre NPoNneToB He Boree YeTbipex AOMYCKaeTCs Npu pacyeTe no
opmyre (25) BMECTO i 4 MPUHUMATDL Y 5 , ONpeaensiemoe no gopmyne (19).

9.21 MakcumanbHble ¢nbOpoBble CymMMapHble NPOoAOSibHbIE HaNPSXKEHUS OT PAaCYETHbIX Harpy3ok W BO3AEWCTBUMN B
6anoyHbIX, LUMNPEHrefbHbIX, BUCAYMX W apOYHbIX HaA3eMHbix TpybonpoBogax cregyeT onpenensTb, paccMaTpuBas
TpybonpoBos Kak CTEPXKHEBYHO CUCTEMY.

Mpu Hannunm M3rnbaroLLmMx MOMEHTOB B BEPTUKANbHOW U FOPU3OHTarNbHOW MIOCKOCTAX pacyeT crieqyeT Npov3BoauTb Mo
MX paBHOAENCTBYOLLEN. B pacyeTtax HEOBX0ANMO yUNTLIBATb FEOMETPUYECKYHO HENMMHENHOCTb CUCTEMBI.

9.22 Mpwu onpegeneHun NpoaosbHbIX YCUNuiA 1 narmbarowmnx MOMEHTOB B Haa3eMHbIx TpybonpoBogax cnedyeT yuuTbiBaTb
M3MEHEHUs pacyeTHOW CXeMbl B 3aBWCMMOCTM OT MeToda MOHTaxa Tpybonposoga. Wa3rmbawowme MOMEHTb B
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GeckomneHcaTopHbIX Nnepexodax TPybonpoBoAoB HEOOXOAMMO onpeaensTs C Y4eTOM NPOJONbHO-NONEpPeYHoro narnda. Pacyer
Haf3eMHbIX TpyOONPOBOAOB AOMKEH MPOU3BOAUTLCA C YY4ETOM NepemeLleHuii TpybonpoBoga Ha NpUMbIKAOLWMX NOA3EMHbIX
yyacTkax TpybonpoBogoB.

9.23 bano4Hble cUCTEMbI HAa3eMHbIX pr6OI'IDOBO,ClOB OOJXHbI pacCHYNTbIBaTbCA C Y4ETOM TPEHUA Ha onopax, npu 3ToM
NPUHUMAETCA MeHbLlee nnm fonbluee N3 BO3MOXHbIX 3HAYEHWI KOQ(*)d)I/ILLI/IeHTa TpeHuna B 3aBUCUMOCTU OT TOro, 4YTO onacHee
Ona AaHHOro pac4eTHOoro crny4as.

9.24 Tpyb6onpoBoabl GanoyHbIX, LWMAPEHrENbHbIX, apOYHbIX U BUCSYMX CUCTEM C BOCMPUHMMAeEMbIM TpybonpoBoaom
pacnopom AOMKHbI ObITb paccyuTaHbl Ha NPOAOSbHYO YCTOMYMBOCTL B MMOCKOCTU HAMMEHbLLEN XXECTKOCTU CUCTEMBI.

OueHka ycTomuymBOoCTM TpybonpoBoga B MPOOOSNIbBHOM HanpaBneHWW [OSMKHA BbIMNOMHATLCSA MO ycnosuio (21), roe
NpodoNbHOE KPUTUYECKOE ycunuve pr OOIDKHO onpefenaTbCsl C Y4eTOM MPUHATOTO KOHCTPYKTUBHOTO pPELUEHUss U B

3aBUCMMOCTH OT YCIOBUIA B3aMmogencTensa TpybonpoBoaa ¢ onopamu (TpeHne Ha onopax, NogaTiMBoCTb OMop U Ap.).

9.25 Tlpu ckopocTax BeTpa, BbI3blBAKOWMX KorebaHue TpybonpoBoga C 4acTOTOM, PaBHOW 4acToTe COOCTBEHHbIX
konebaHumn, HeobxoaUMO NMPOU3BOAMTL NOBEPOUHbIA pacyeT TPyboNpoOBOAOB Ha PE30HAHC.

PacueTHble ycunusi U nepemelleHnst TpybonpoBoda npu pe3oHaHce crieqyeT onpeensiTb Kak reOMEeTPUYECKYo cymmy
PE30HAHCHbIX YCUMWIA U NEepPEMELLIEHNIA, a TaKkKe YCUMUIA U NepeMeLLeHnid OT ApYrux BUAOB Harpy3oKk U BO3AENCTBUIA, BKoYas
pacyeTHYI0 BETPOBYIO Harpy3ky, COOTBETCTBYIOLLYIO KPUTUYECKOMY CKOPOCTHOMY Harnopy.

9.26 PacdeT OCHOBaHWi, (PyHOAMEHTOB M CaMux OMOp cregyeTr npousBoaAMTb MO MOTepe Hecylwen cnocobHoCcTm
(MPOYHOCTM M YCTOMYMBOCTU MOMNOXEHUSA) UMM HENPUIOAHOCTU K HOPMarbHOW 3KChnyaTauun, CBA3aHHOW C paspyLlUeHUeEM UxX
3MNEeMEeHTOB unun Hegonyctumo Gonbwmmy gedopmaumsmMm Onop, OMOPHBLIX YacTer, 3NeMEHTOB MPOMETHbIX CTPOEHWUN Wnu
Tpybonposoga.

9.27 Onopbl (BKMYasi OCHOBaHWMS M (OyHOAMEHTbI) WU OMOPHbLIE YacTWM CnegyeT paccyuTbiBaTb Ha nepefaBaemble
TpybGONpPOBOAOM M BCMOMOraTeNbHbIMA KOHCTPYKUMAMU BeEPTUKamNbHblE U FOPU3OHTarnbHble (MPOAOIbHbIE U MOMNEPeYHbIe)
ycunua u mnsrmbarolme MOMEHThl, onpefensieMble OT pacHeTHbIX Harpy3ok U BO3AENCTBMA B Haubonee HEeBbIrOAHbIX WX
coYeTaHUsAX C y4eTOM BO3MOXHBIX CMELLIEHUI ONOp M OMOPHbIX YacTen B NpoLecce aKCcnnyaTaumm.

Mpu pacyeTe onop crnegyeT yuuTbiBaTth rybMHY NpoMep3aHus unu oTTamBaHus rpyHTa, Aedopmaummn rpyHTa (nydeHve u
npocagka), a Takke BO3MOXHblE U3MEHEHWSI CBOWCTB rpyHTa (B Npedernax BOCMPUATUS Harpy3ok) B 3aBUCUMMOCTU OT BPEMEHMU
roga, TeMnepaTypHOro pexuma, ocyLeHus U 0GBOAHEHUS y4aCTKOB, MpUerarLmx K Tpacce, 1 Apyrux yCroBui.

9.28 Harpysku Ha onopbl, BO3HUKAIOLWWME OT BO3AEWCTBUSA BETPA M OT U3MEHEHMI OnuHbl Tpy6onpoBoaos noa BhUSHUEM
BHYTPEHHEro [OaBMeHUs U W3MEHEeHWs TemnepaTypbl CTEHOK TpyG, OOMKHbI OMpedenaTbCA B 3aBUCUMOCTU OT MPUHSATON
CUCTEMb! MPOKMaOKX M KOMMEHCaLUMn NpoaonbHbIX Aedopmanmin TpyGonpoBoaoB C YYETOM COMPOTUBIEHUN MEepeMeLLeHNsM
Tpy6onpoeoaa Ha onopax.

Ha YKINOHax MeCTHOCTUM WM Ha Yy4acTkax Cco CJ'Ia6OHecyLIJ,VIMVI rPyHTamMmn cnegyer npuMeHATb CUCTeMbl MPOKNaaokK
HaA3EeMHbIX pr6OI'IDOBO,D.OB C HenoaBWXHbIMK OnopamMu, UCNbiTbiIBAlOWMMN MUHUMalbHbIE Harpy3ku, Hanpumep, npoknagky
3MENKOW C HEMOABWXHbLIMW ONopamu, pacnonoXeHHbIMU B BEPLUMHAX 3BEHbEB MO OAHY CTOPOHY OT BO3AYLIHOW OCU Tpacchl.

9.29 Harpys3kn Ha HenogBwkHble (MepTBbIE) ONopbl HaA3eMHbIX 6ano4vHbIX cuctem TpybonpoBOAOB cnedyeT NpMHMMaThb
paBHbIMW CYMME YCUNWA, NepeaarLLmnxcs Ha onopy OT MPUMbIKaILLMX Y4acTKOB TpybonpoBoaa, ecnu 3Ty YCUnus HanpasneHbl
B OZlHY CTOPOHY, U PasHOCTWU YCUMNWA, €Cnn 3TN YyCUNUS HanpaeneHbl B pa3Hble CTOPOHbI. B nocnegHem cnyyae meHbluasa u3
HarpysoK NpUHUMaeTcs ¢ KoaddpuumeHTom, paBHbim 0,8.

9.30 MpononbHOo-NoABMXHbIE U CBOGOAHOMOABWXHBLIE OMNOpbl GanoYHbIX HaA3eMHbIX cucTeM TpybonpoBoaoB crieayert
paccynTbiBaTb HA COBMECTHOE AENCTBME BEPTUKANbHOW Harpy3ku M ropM3OHTanbHbIX CUM UK pacYeTHbIX NepemeLleHunii (npu
HEMNoOABWKHOM 3aKkpenneHun TpybonpoBOLOB K OMope, KOrga ero nepemMeLleHne NpoucXoguT 3a cuyeT usrnba cronku). Mpu
ornpeneneHnuy TropusoHTarbHbIX YCUMMIA Ha MOABWKHbIE OMOpbl  HEOOXOAMMO MpUHMMATL MakCMMaribHOe 3HadeHue
KoachpuLmeHTa TpeHus.

B I'IpﬂMOJ'II/IHeVIHbIX GanoyHbIX cuctemax 0e3 KOMMNeHcaunn npoaosnbHbIX ,D,edZ)OpMaLI,I/IIZ HeO6XOﬂI/IMO y4nTbiBaTbh
BO3MOXHO€ OTKJTOHEeHWne pr60r|p0|30/:la oT I'IpﬂMOI;I. BosHukatowee B pe3ynbrate 3To0ro pac4eTHoe ropu3oHTaribHoe ycurnume ot
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BO3OENCTBUSI TemnepaTypbl M BHYTPEHHEro OABMEHUsl, OEWCTBYIOLLEE Ha MPOMEXYTOYHYK OMOpy MNepneHAMKYNsIpHO ocu
TpybonpoBoaa, cnegyer npuHumatb paBHbiM 0,01 BEMMUMHBI MaKCMMAanbHOIO 3KBMBANEHTHOrO MPOOOMBHOMO ycunusa B
Tpybonposoae.

9.31 I'Ip|/| pacyeTe onop apO4HbIX CUCTEM, aHKEPHbIX ONop BUCAYMX U OPYyrnx CUCTEM cnenyet npoun3BoauTb pacydHeT Ha
BO3MOXXHOCTb ONpoKnAbiBaHUA U COBUI.

Oco6eHHOCTU pacyeTa TPyOONPOBOAOB B CEMCMUYECKUX YCNOBUSAX

9.32 PacueT TpybonpoBoAoB Ha NPOYHOCTL C Y4ETOM CENCMUYECKNX BO3AENCTBUIN OMKEH NPON3BOANTLCS:
Haa3eMHbIX TPyOOnpoBOAOB - NPU CENCMUYHOCTU paioHa CBbile 6 6annos;

NoA3eMHbIX TPyOOoNpoBOAOB - NPU CENCMUYHOCTM parioHa cBbile 8 6annos.

9.33 TpybonpoBoabl LOMKHbI PACCUUTBIBATLCA HAa OCHOBHbIE U 0CODbIE CoYeTaHMs Harpy3ok cornacHo CI1 14.13330.
Tpy6onpoBoab! U UX 3NEMEHTbI AOIMKHbI PACCYUTBIBATLCS:

Ha YCIiOoBHble CTaTU4eCKMe Harpys3ku, onpenerndemMmblie C y4eToOM CENCMNYECKOTO BO3AENCTBUS. I'Ip|/| 9TOM npeferbHble
COCTOAHUA OOJKHbI MPUHUMATbLCA Kak and pr60I'IpOBO£I,OB, NPOKIagbliBaeMblX BHE CENCMNYECKNX paVIOHOB;

Ha celcMMYecKkMe BO3AENCTBMS, MOSlydaemMble Ha OCHOBaHMM aHanusa 3anMcert CEMCMOMETPUYECKUX CTaHuui (B Buae
akceneporpaMm, BeNocurpaMm, CEWCMOrpaMm), paHee MMEBLUMX MECTO 3eMJSIETPSICEHUA B panioHe CTPOUTENbCTBa UMK
aHarnormyHbIX No CEMCMUYECKUM YCITOBUAM MECTHOCTAX. BennumHbl npyHMMaeMblX MakCcMMarnbHbIX PacHeTHbIX YCKOPEHUI MO
akceneporpamMmmam SOmMKHbI 6bITb HE MeHee yka3aHHbIX B Tabnumue 10.

Tabnuua 10
Cuna 3emnetpsaceHnusi, 6annbl 7 8 9 10
CelicMuyeckoe yckopeHue, cm/c 2 100 200 400 800

9.34 PacuyeT noasemHbix TpybonpoBodoB M TpyOOMPOBOAOB B HAacbiNM AOMMKEH MNPOU3BOAUTLCS Ha BO3OENcTBME
celicMmUYecKoi BOMHbI, HanpaBneHHoN BAOMb NpoAorbHOM ock Tpybonposoaa.

PacueT nogseMHbix Tpy6onpoBodoB 1 TPyOONpOBOAOB B HACKINM Ha AENCTBUE CENCMMUYECKUX Harpy3oK, HanpaBneHHbIX No
HopMarnu K NpoaonbHOM ock TpyGonpoBoaa He NPOU3BOAMUTCS.

9.35 PacuyeT HagseMHblx TpyGonpoBOOOB Ha onopax [MOMKEH MpPOU3BOAWUTLCA Ha [OEWCTBME CEUCMUYECKUX Curl,
HanpasBneHHbIX:

BOOSMb ocv TpyGonpoeoda, Npu 3TOM ONPEAEnstoTCA BeSMUMHbI HamnpsikeHwin B TpyGonpoBode, a Takke NPoU3BOAMTCS
npoBepKa KOHCTPYKLIMIA ONop Ha AeiCTBINEe ropU30oHTanbHbIX CEMCMUYECKUX Harpy3ok;

Nno HopManu K MpoaoribHOM ocu TpyGonpoBoga (B BepTUKANbHOW M FOPU3OHTANIbHOW MIIOCKOCTSIX), NPU 3TOM AOJSDKHBbI
onpenensTbCs BEMUYMHBI CMeLLeHuid TpybonpoBoaa U JOCTAaTOMHOCTL ANUHBI pUrensl, npu KOTopoin He npousonaeT cbpoca
Tpy6onpoBoda ¢ onopbl, AONONMHUTENBHbIE HAMPSXKEHWUS B TPYOONPOBOAE, a Takke NpoBepka KOHCTPYKLMM OMop Ha AeicTeue
rOPU30HTArbHbIX U BEPTUKANbHBIX CEACMUYECKMX Harpy3oK.

[ononHutensHo Heo6xoarMO NPOBOAUTL MOBEPOYHLIN pacyeT TpybonpoBoda Ha Harpysku, BO3HUKAIOLLME MPYU B3aUMHOM
cMeLLeHnmn onop.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/550565571#7D20K3

CIM 33.13330.2012 PacyeT Ha NpOYHOCTb CTarnbHbIX TPy6onpoBodoB. AkTyanuavpoBaHHas pedakuust CHull 2.04.12-86 (c CrtpaHuua 21
MameHeHnsmm N 1, 2)
Ce00 npasun om 29 0ekabpsi 2011 2. Ne 33.13330.2012

MpunoxeHue A
(pekomeHgyemoe)

KOHCTPYKTUBHbIE PELLUEHUA COEAUHUTENbHbIX OETANIEA TPYEONMPOBOAOB

3HadeHns k03(hPULMEHTOB HeCyLLen CnocoBHOCTU, onpedensieMble corfacHo 8.3, cneayeT yunThiBaTb B pacdeTax ans
crefylLwmnx pelleHnn cCoeanHnTeNbHbIX aeTanen.

A.1 PaBHOMpPOXOAHbIE U NEPEXOAHbIE TPOMHUKOBbLIE COEAMHEHMUS (TPOMHUKM):

OecLloBHbIE, nony4vyaemble BblgaBliMBaHUEM WU 3KCpr3I/IeIZ OTBETBIIEHNA B ropd4emMm COCTOAHUN, U LUTaMNocCBapHbIE,
nony4vyaemble CBapKOVI no oﬁpasyrou.u/lM OBYX HEeCUMMETPUYHbIX yacten, ogHa u3 KOTOpPbIX MMEET LernbHoLTaMnoBaHHOE

oTBeTBneHue (pucyHok A.1, a). Paguyc r;,, AOMKEH ObiTb HE MEHee TOMNLWMHbI CTEHKW TPOWHWKa;

CBapHble, Nofnyyaemble NyTeM BPe3ku OgHOW TpyObl (Mnu TpybHom obevarikn) B Apyryto nog npsimbiM yriom (pucyHok A.1,
6), U TPOWHWKN CBapHbIE, YCUNEHHbIE HaKnaakamm (pPUCYHoKk A.1, 8), KOTopble LienecoobpasHo NpUMeHsTb npu @,y 2 300 MM.

Mpu 3TOM ANs TPOMHWUKOB C OTHOLUEHWEM AWAMETPOB OTBETBIEHUSI K Maructpanu o, /i, < 0,2 Haknagku He crassTcs, a

npu & .5/, < 0,5 Haknagka cTaBuTCs TONMbKO Ha MarucTpanu. LUvpuHa Haknafgok (pucyHok A.1, 8) porkHa GbiTb Ha

MarucTparbHoi YacTu TpoWHuMKa f,.. = 04,1, Ha otBeTBNEHUM - &y = 0,34, . TonwwmHa Haknagok AomkHa GbiTb paBHa
6) d

TONWMHEe CTEHKU MarMCTpaﬂbHOl‘/‘l yactum Tp0|7|H|/|Ka.
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a) GeCLUOBHbIV 1 LUTAMNOCBapHON; 6) cBapHOI 6e3 YCUIMBAIOLLMX SIEMEHTOB; 8) CBAPHON, YCUMNEHHbIN Haknagkamu; 7 -
MarucTparnbHas YacTb TPOMHUKA; 2 - OTBETBNEHME; 3 - Haknagka

PucyHok A.1 - TpoiHukn

A.2 KoHUEHTpUYeCKMe LiTamMMnoBaHHbIe W LUTAMMNOCBapHbIE Nepexodbl, NonyyaeMbie NyTeM ropsiyeii WTaMrnoBKku (0cagkm)
U3 UMINMHAPWUYECKON 3aroTOBKM UMW LUTaMMNOBKA U CBapKM OBYX CUMMETPUYHBIX 3aroTOBOK (pucyHok A.2). BenuuuHa yrna o

JorkHa ObITb He 6onee 15°.

PucyHok A.2 - KoHueHTpryeckuin nepexog,

A.3 3arnywkn (gHuwa) annuntudeckme (pucyHok A.3), noryvaemble ropsider LUTamMNoOBKOM W UMEKLWMe BbICOTY
ANNMNTMYECKOM YacTu j; He MeHee 0,2 ouameTpa 3arnyLKku.

x
A

ds

PucyHok A.3 - 3arnywuka annuntuyeckas

A.4 OTBoabl OGeclOBHble, MofyYyaemble MyTeM ropsiyeil MPOTSKKM TPYOHbIX 3aroTOBOK, M OTBOAbI LUTamMnoOCBapHbIE,
rnosly4aemble CBapKoW U3 ABYX ropsiyellTaMnoBaHHbIX CUMMETPUYHbIX 3aroTOBOK (PUCYHOK A.4).

PucyHok A.4 - OTBoa GECLUOBHBIN 1 LUTAMNOCBAPHON

BUBNNOIrPA®UA
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[1] ®enepanbHble HOPMbI Y NpaBuia B 0bnacty npoMblliieHHon 6esonacHocTy "lMpaBuna NPOMbILLIIEHHOW 6e30NacHOCTH
NpY_rcnonb3oBaHun obopyaoBaHus, paboTatowero noA_uw3bbITOYHbIM AaBneHvem” (yTBepXaeHbl npukasom PegepanbHon
cnyx6bl N0 3KONOrMYEeCKOMY, TEXHONOIMMYECKOMY 1 aTOMHOMY Haa3opy oT 15 aekabpa 2020 r. N 536)

(M3meHeHHaqa pegakumsa, Uam. N 1, 2).

YK 621.643.2-034.14:539.4

OKC 23.040.01
KntoueBble cnosa:

cTanbHoOM TpyGonpoBo4, AaBreHve, Harpyska, BO3AEWCTBME, MNPOYHOCTD,

yCTOVI‘-II/IBOCTb, TONwKMHa CTeHKN, coeanHUTENbHbIE aeTanun

Penakums 0KyMeHTa C y4eToMm

M3MEHEHWUIN N OONONHEHNIN NOAroTOBMNEHA
AO "Kopekc"
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