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CBOA NPABUII
PACYET HATIPOYHOCTb CTAIIbHBIX TPYBOINPOBOAOB

Stress calculation of steel pipelines*

AKTyanunsmpoBaHHas pegakumst
CHwvlM 2.04.12-86

* NameHeHHast pegakums, Mam. N 1.

TekcT CpaBHeHna CI133.13330.2012 co CHul 2.04.12-86 cMm. o CChISKe.
- MpumevaHune narotouTensa 6asbl 4aHHbIX.

OKC 23.040.01
[ata BBeaenusa 2013-01-01

lNpepucnosue

Llerm n npuHumnel ctaHgaptmsaumm B Poccunckon defepauymm ycTaHOBIEHDI
denepanbHbiM _3akoHOM oT 27 gekabpa 2002 r. N 184-93 "O T1exHU4YecKom
perynupoBanun”", a npasuna pas3paboTku - noctaHoBneHvem [lpaButenbcrBa
Poccumnckon Pepepaumm o1 19 Hosb6pa 2008 r. N 858 "O nopsake pa3paboTku u
VTBEPXOEHUA CBOAOB NpaBun'.

CBeaeHus o cBoae npaBun

1 UCTOJTHUTEJIb - NrxunHnpunHroBasi HedoterazoBsasi KOMnaHus - Bcepoccumckui
Hay4YHO-UCCNeaoBaTENbCKUA  UHCTUTYT MO CTPOUTENBCTBY W JKCNSyaTauuu
Tpybonposoaos, o6bekToB TOK (OAO BHUNCT)

2 BHECEH TexHuyeckum KomuteToM no cTaHgaptmsaumm TK 465
"CTpouTtenscTaeo”

3 NOAINOTOBIJIEH k yTBepxaeHuto [JenapTaMeHTOM apXUTEKTYPbl, CTpOUTENbCTBA
N rpafoCTPOUTENBHON NONUTUKN
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4 YTBEPXOEH npukasom MuHucTepctBa permoHansHoro passutus Poccumnckom
®enepaunn (MuHpermoH Poccun) ot 29 pekabpsa 2011 r. N 621 n BBedeH B
pencteue ¢ 01 anBapsa 2013 .

5 3APETMCTPUPOBAH ®epepanbHbIM — areHTCTBOM MO TEXHUYECKOMY
perynvpoBaHnio n metpornormn (PocctaHgapT). lMepecmotp CIT 33.13330.2010
"CHwuI12.04.12-86 Pac4yeT Ha NpoYHOCTbL CTanbHbIX Tpy6onposoaos"

UHgbopmayusi 06 usMeHeHUsiXx K HacmosiwemMy ceody ripasurs rnybrukyemcs 8
€Xe200HO  u3dasaeMoM  UHGhopMaUuUOHHOM  yKaszamerne  "HauuoHaribHble
cmaHOapmebl", a mekcm U3MEeHEeHUU U rOorpasoK - 8 €XeMeCs4YHO u3dasaembiX
UHGbopMaUUOHHbIX yKalamernsx "HayuoHanbHble cmaHOapmbl”. B crniyyae
nepecmMompa  (3aMeHbl) unu  OMMEHbl — Hacmosw,e2o0 ceola  rpasus
coomeemcmeyruwee ysedomrieHue byoem ornybrukogaHo 8 eXeMeCcsYHO
uzdasaeMoM UHOpPMayUOHHOM ykalamerne "HauyuoHarnbHble cmaHOapmabl”.
Coomeemcmeyowias UHgopmayusi, yeeOoMsIieHUe U MmeKCmbl pas3Meusaromcs
makxe 8 UH(hopmayUuoHHOU cucmeme obuwie2o rosb308aHuUsl - Ha ogbuyuarbHOM
caume paspabomdyduka (MuHpeauoH Poccuu) e cemu lHmepHem

BHECEHO U3meHeHne N 1, yTBepXaeHHOe M BBEOEHHOE B AencTBuE
npukasoMm MMHUCTEPCTBA CTPOUTENBCTBA U XKAUMLLIHO-KOMMYHAaITbHOMO XO3AMCTBAa
Poccunckon Penepaumm ot 18 aBrycta 2016 r. N 581/np ¢ 19.02.2017

N3meHeHne N 1 BHeceHo n3rotosutenem 0asbl JaHHbIX

BBenenuve

HacTtoawmn cBog npaBui COCTaBfieH C yvyeToMm TpeboBaHun dpeaepanbHblX
3akoHoB oT 27 aekabps 2002 r. N 184-93 "O TexHu4eckom perynmpoBaHuun”, ot 30
aekabps 2009 r. N 384-03 "TexHn4eckun pernameHt 0 6e30nacHOCTU 34aHUN U
COOPYXEHUI".

AKTyanuMsaumna BbirnornHeHa asTopckum konnektmeom OAO BHUUCT - kaHa.
TexH. Hayk B.B.PoxgecTtBeHckui - pykoBogutesns Tembl, UHX. B.IM.XaHknH. ABTOpbI
pa3paboTku nameHenuna N 1 - astopcku konnektmes AO BHANCT (pykoBogutens
pa3paboTkn - KaH4. TexH. Hayk A.O./MBaHUOB; UCMOMHUTENN - KaHd. TEeXH. Hayk
C.B.l'onoswuH, KO.B.Bbewenko, O.H.lNonosknHa, A.T.Hasnvos, E.A.®domunHa).

(N3meHeHHas pepakums, Nam. N 1).

1 O6nacTtb npuMeHeHus
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HacToawmin cBog npaBuni pacnpocTpaHAETCs Ha cTanbHble TpybonpoBoab! (B
AanbHenwem - TpybornpoBogbl)  pasfIMYHOrO  Has3Ha4YeHUs  HOMUHarbHbIM
AvameTtpomMm Ao 1400 BkftoY., NpeaHasHavYeHHble A9 TPaHCNOPTUPOBAHUSA XUOKUX
n razoobpasHbix cpeq aasneHnem oo 10 Ma u Temnepatypon ot muHyc 70 °C o
nnoc 450 °C BKIoY., 1 yCTaHaBNMBaAET TpeboBaHMs K pacyeTy UxX Ha MPOYHOCTb U
YCTOMYMBOCTb.

HacTtoaumin cBog npaBun He pacnpocTPaHseTCss Ha MarucTparbHble U
NPOMbLICIIOBbIE  ra30- W He@TenpoBOAbl, TEXHOMOMMYECKMe U  LWAXTHble
TpybonpoBoabl, Ha TpybonpoBoabl, paboTarowme nog BakyyMoM U UCMbITbiBaKOLME
AVHaMUYecKne BO3LENCTBUS TpaHCMOPTUPYeMon cpefbl, TpyoonpoBoabl 0cob0oro
Ha3Ha4YeHns (aTOMHbIX YCTaAHOBOK, NepeaBWXHbIX —arperatoB, rMapo- WU
MHEBMOTpPAHCMopTa U Ap.), a Takke Ha TpybonpoBOab!, pernaMmeHTUpoBaHHble B [1].

2 HopmaTtnBHbIEe CCbIJIKU

B HacTosiluem cBoae npaBun NpUBEAEHbI CChINIKN Ha Cneaytolme HopMaTUBHbIE
AOKYMEHTbI:

OCT 12.1.007-76 CCBT. BpeaHble BewectBa. Knaccudwmkaums n obuwme
TpeboBaHus 6esonacHoOCTU

FOCT 24856-2014 Apmatypa TpybonpoBogHas. TepMuHbl 1 onpegeneHus

CI 14.13330.2014 "CHwuI1 II-7-81* CTpouTensCcTBO B CEMCMUYECKNX panioHax"
(c nameHeHem N 1)

CI116.13330.2011 "CHuI1 1I-23-81 CtanbHble KOHCTpyKuun" (C nsmeHeHnem N

1)

CI120.13330.2011 "CHwuI 2.01.07-85* Harpysku n so3genctang”

CI24.13330.2011 "CHwuIM 2.02.03-85 CeanHble pyHOaMEHTbI"

CI135.13330.2011 "CHwuI 2.05.03-84* MocTbl 1 Tpy6bI"

Mpumedanne - MNpn Nnonb3oBaHMM HACTOALLMM CBOAOM MpaBun LenecoobpasHo
NpoBepUTb OEWUCTBME  CCbIfIOYHbIX CTaHOApTOB UM KflacCcudwmkaTtopoB B
NHCPOPMALMOHHON CUCTEeMe OOLLEro Mosfib30BaHUA - Ha odMuManbHOM canTte
HauuoHanbHoro opraHa Poccurckon degepaunm No cTaHgapTusauum B CETU
MHTepHeT unM nNo exerogHo w3gaBaemMoMy WHAGOPMaLMOHHOMY yKasaTtesto
"HaunoHanbHble cTaHgapTbl”, KOTOPbIN ONy6NMKoBaH MO COCTOSIHMIO Ha 1 AHBaps
TEeKywero roga, W MO COOTBETCTBYOLMM  €XeMeCS4YHO  M3[aBaeMbiM
MH(POPMALMOHHBIM ~ yKasaTensMm, onybnukoBaHHbIM B Tekywem rogy. Ecrnn
CCbIJIOYHbIA OOKYMEHT 3aMeHeH (M3MeHeH), TO NpW MOoNb30BaHUN HACTOALLMM
CBOOOM MpaBun criegyet pyKoBOACTBOBATbLCA 3aMEHEHHbIM  (M3MEHEHHbBIM)
AOKYMEHTOM. Ecnn ccbIfovHbIn MaTtepran oTMeHeH 6e3 3amMeHbl, TO NosioXeHne, B
KOTOPOM [aHa CCblflka Ha Hero, NPUMEHSeTCA B 4YacTu, He 3aTparvBalroLllen 3Ty
CCbIJIKY.

(M3meHeHHas pepakums, Nam. N 1).

3 TepMuUHbI U onpeaeneHus
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B HacTosiiem cBoge npaBuIii  MNPUMEHEHbl  Crieaylolme TepMUHbI C
COOTBETCTBYHLLMMM ONPEAENEHNSMM:

3.1 aHKep: YcTponcTBo, obecnedmnBarollee CTabunbHOCTb MPOEKTHOMO MOSIOXEHUS
TpybonpoBoaa Ha 06BOAHEHHLIX y4acTKax TpaccChl;

3.2 6annacMpoBKa TpybonpoBoga: YcTaHoBKa Ha TpybGOMnpoBoAe YCTPOWCTB,
obecneymBaloLLKX ero NPOEKTHOE MONOXeHNe Ha 06BOAHEHHbIX y4acTKax TPacchl;

3.3 MMHUManbHaA TosLWMHA CTeHKU: HoMuHanbHasi MUMHYC OOMNYCK Ha TOMLMHY
CTEHKW TpYObl;

3.4 HOMUHanbHas TosLWUHA CTEHKWN TPYObI: ToNwMHaA CTEHKM TPyObl, NONy4YeHHas
M3 pacyeTa Ha MNPOYMHOCTb MOL BHYTPEHHUM [aBfieHMEM W OKpYyrfeHHas [O
brvkanwero Gornbluero  3HadYeHusa, NpPefyCMOTPEHHOro  rocygapCTBEHHbIMU
CTaHOapTaMu Unu TEXHUYECKUMU YCIIOBUAMU;

3.5 HoMuHanbHbIN guameTp: [NpubnM3nTENbHO paBeH BHYTPEHHEMY OMaMETPY
TpybonpoBoaa, BbipaXXeHHOMY B MUMIIMMETPAaxX U COOTBETCTBYHOWMI Brikaniiemy
3HA4YEeHN0 K3 psiga uucern, MPUHATBIX B YCTAHOBIIEHHOM nopsaake (He umeet
equnHuUbl namepenuns), FOCT 24856;

(M3meHeHHas pepakums, Mam. N 1).

3.6 pabouyee paBneHue: Hanborbllee n30ObITOMHOE OaBfEHME B OAHHOW TOYKe
TpybonpoBoAga Ha BCEX NPEAYCMOTPEHHbIX MPOEKTOM CTaUMOHAPHbLIX PeXMMax
paboTbl TpybonpoBoaa;

3 . 7 pacyeTHasi TOSMWMHA CTeHKM TpyobonpoBopa: TonwmHa  CTEHKM,
onpegendemMasi U3 pacdera nNo 3agaHHbIM 3HAYEHUSIM PacYETHOro [AaBrieHus,
Hapy>XHOro AnameTpa TpyObl N pacYETHOro CONPOTMBIIEHNA MaTepunana;

3.8 coeanHnTenbHble aeTanu: OnemeHTbl TpybGonpoBoaa, npegHa3Ha4YeHHble
ANS U3MEHEHUs1 HanpasfieHUs ero OCW, OTBETBMIEHMSI OT HEro, U3MEHEHUsI ero
avameTpa, TONuwmHbl CTEHKM W repmeTtusaumm (OTBOA, TPOWHUK, nepexon,
nepexo4Hoe KonbLo, AHMLE (3arnyLuKa));

3.9 ynpyrum usrmb: 1ameHeHve HanpaBneHus ocu Tpydonposoaa (B BepTMKaribHON
NN FOPU3OHTarNbHOW MIIOCKOCTSX) 6e3 MCNofb30BaHWS OTBOAOB.

4 O603Ha4YeHUs N CoKpaLleHuns

B HacTosiluem cBogoe nMpaBun MNpUHATBHI  criegyloume 06o3HavyeHuss u
COKpaLLEHUS:
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- WMpuHa HaKnagok CcOooTBETCTBEHHO MaFI/ICTpaJ'IbHOIZ 4actn "
OTBETBIIEHUA TpOVIHI/IKOBOFO coegunHeHud,;

- HOMUHanbHbIN ONaMeTp,

- Hapy)KI-IbI17| anamMeTp pr6 N COEAUHUTENbHbIX AeTaneu;

- Hapy>|<|-|b||7| OnamMmeTp COOTBETCTBEHHO MaFI/ICTpaJ'IbHOIZ 4actn m
OTBETBIIEHUA TpOVIHI/IKOBOFO coegunHEeHud;

- BHYTPEHHUIA AnameTp Tpyo;

- BblCOTa 9MINMMNTUYECKON YacTun 3ars1yLKu,

- KO3(OPULIMEHT NOBLILLEHMS TMOKOCTU rHYThLIX OTBOAOB;

- pac4yeTHble N3rmbaoLLMn MOMEHT U ycunme Ha egunHudy AOJIMHbI
npoaoribHOro ce4vyeHuns pr6OI'IpOBO,EI,a;

- KO3(pPMUMEHT MHTEHCUPUKALLMMN HANPSXKEHU;

- paboyee (HopMaTUBHOE) AaBreHne TpaHCNOPTMPYEMON cpeabl;

- HOpMaTUBHasi BETPOBas Harpy3ka Ha eauHULY AfMHbI HAg43EMHOMO
TpybonpoBoaa;

- HopMaTUBHas rorioneaHas Harpyska;

- HOpMaTMBHAas CHEroBasl Harpys3Ka;
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- HOpMaTMBHas Harpyska oT Beca TpaHCMNopTMPYyeEMON cpeabl;

- pacyeTHble CONPOTUBIEHMS MaTepuana Tpyd U CoeaunHUTENbHbIX
AeTanen COOTBETCTBEHHO MO BPEMEHHOMY COMPOTUBIIEHMIO U
npeaeny TEKy4ecTy;

- HOPpMaTunBHbIE COnpoTuBIieHNA MaTepuana pr6 n
coeavHUTENbHbIX [OeTane COOTBETCTBEHHO MO BpeMeHHOMY
COonpoTmMBIIEHUNIO U MNMpeaerly TeKy4ecCTw,

- pagnyc KpMBMU3HbI OTBOAA;

- paguyc 3aKkpyrreHns TPOMHUKa;

- pac4yeTHad TornLwmMHa CTEHKN pr6 N COeAUHUTENbHbIX AeTaneu;

- HOMUHaribHaA TONWMHA CTEHKHU pr6bl coeavHUTENbHbIX AeTanewu;

- TOMWMHA WU30MALMOHHOIO  (TEnnon3osiALMOHHOIO)  MOKPbITUS
TpybonpoBoaa;

- KO3y meHT ycrnosun paboTel TpybonpoBoaa;

- KOOPMLIMEHT HAAEXHOCTU NO Harpy3Ke;

- KO3(hMUMEHT HALEXHOCTM MO BPEMEHHOMY COMPOTMBIIEHMIO
mMaTepvana Tpyd M coeauHUTENbHbIX AeTanen npyv HopMaribHOM
Temnepartype (20 °C);
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- KO3(hdMUMEHT HadexXHOCTWM MO npederny TekydecTu matepuana
TPyO M coeavHUTENbHbIX AeTanen npu HopmanbHOW TemnepaType
(20 °C);

- KO3(hPUUMEHT HAQEXHOCTU NO OTBETCTBEHHOCTM TPYOONPOBOAa;

- NMONPaBOYHbIN KOIDMLMEHT HAOEXHOCTN NO MaTepuany Tpyd u
coegvHUTENbHbIX  AdeTanen npu  pacyeTHOM  TemnepaType
aKcnnyaraumm B pacyeTax no BpeMeHHOMY COMNpPOTUBIIEHUIO;

- MONPaBOYHbIN KOI(MLMEHT HAOEXHOCTN NO MaTepuany Tpyd u
coeguHUTENbHbIX  AdeTanen npu  pacyeTHOM  TemnepaType
aKcnnyartaumm B pacyeTax no npegeny Teky4yecTu;

- KO3(UMUMEHT HadexHOCTU Ans Tpyd U COeaUMHUTENbHbIX
[AeTanen B pacyeTax no BpEMEHHOMY COMPOTUBIIEHUIO;

- 06 bEMHbIN BEC TPaHCMOPTUPYEMOWN Cpeabl;

- KO9(hMUMEHT HecyLLen cnocobHoCTU Tpyd M CoeanHUTENbHbIX
aetaneu;

reoMeTpuyeckmn napamMeTp COOTBETCTBEHHO MarncTpanbHOW
YacTW, OTBETBNEHUS TPONHUKOBOIrO COEAMHEHNSA N OTBOAA;

- MakcumMarnbHOe NPoaOoSIbHOE HaNPsKEHNE OT pacyEeTHbIX Harpy3okK
N BO3OENCTBUN;

- MakcumarnbHoe  (dmbpoBoe) cymMMapHoe  MpOAoSibHOe
HanpsPkeHue;

- MPOAOSIbHOE OCEBOE HarpsikeHMe OT pPacCYeTHbIX Harpys3ok wu
BO34ENCTBUW;



- napamMeTp  BHYTPEHHEro  OaBliEHUsi  COOTBETCTBEHHO
MarmcTpanbHOW YacTu, OTBETBIIEHUS] TPOMHNKOBOTO COELAMHEHUS U
oTBOAa.

0, o, W

BB - TOPU3OHT BbICOKUX BO,

5 O0wue nonoxeHus

5.1 [Ina TpybonpoBodoB crieayeT NpUMeHsiTb TPyObl U coeauHUTENbHbIE AeTanu,
oTBevawLme TpeboBaHUSM HaLUMOHAsNbHbIX CTaHA4ApPTOB, 4YTO [AO/MKHO ObiTb
NOOTBEPXKIEHO CONPOBOAUTENBbHLIM AOKYMEHTOM (MacnopToM Unu cepTudmkaTom).
Mpy OTCYTCTBUM yKa3aHHONO OOKYMEHTa COOTBETCTBME TPYDO M COeOQMHUTENbHbLIX
aetanen TpeboBaHUSIM HauMOHANbHbIX CTAaHA4APTOB AO/MKHO ObiTb NMOATBEPXKOEHO
NcnbiTaHMemM ux o0pas3yoB B 00beme, onpeaensemMoM  HOPMaTUBHbIMU
[OKYMEHTaMWN Ha COOTBETCTBYIOLME TpybonpoBoab!.

5.2 Pac4yer TpybonpoBOA4OB Ha TMPOYHOCTb W YCTOMYMBOCTb  [OJSDKEH
NpoOn3BOAUTLCA MO METOoAY NpedernbHbIX COCTOSIHAA W BKIOYAET ornpeaesieHne
TOMWMH CTEHOK TpyD, TPOMHMKOB, NEPEXOAO0B, OTBOAOB W 3arnyLUek, NpoBeneHne
MOBEPOYHOro pacyeTa NPUHATOrO KOHCTPYKTMBHOIO peLleHnsa Tpybonposoaa.

5.3 [loBepoyHbin pacyeT TpybonpoBoooB cregyeT  NPoOM3BOAUTbL  Ha
HebnaronpusTHble COMEeTaHUSA Harpy3oK M BO3AENCTBUA OS19 KOHKPETHO MPUHSATOrO
KOHCTPYKTUBHOIO peLleHnst C OLLeHKOW MPOYHOCTU U YCTOMHYMBOCTU NPOAOSbHBIX U
nonepeyYHbIX Ce4YeHnn paccmMmaTpuBaemoro Tpybonposoaa.

5.4 Vicnonb3oBaHWe BOCCTAHOBMEHHbLIX CTalnbHbIX Tpybd He gonyckaeTcs
npegycMmatpmBaTb B MNPOEKTHOM M paboyen [OKYMEeHTauuM Ha CTPOUTENbCTBO
HOBbIX N PEKOHCTPYKLINIO OENCTBYIOLLMX CTarnbHbIX TPy6OonpoBoaoB.

(BeBegeH pononHutensHo, M3m. N 1).

6 Harpy3ku n Bosaencreus

6.1 Pacyet Tpyb6onpoBoaoB Ha NPOYHOCTL CrieAyeT BbINOMHATL C Y4E€TOM Harpy3oK
N BO3ENCTBUIN, BO3HUKAKOLLMX MPU UX COOPYXKEHUU, UCTIbITAHUWN N SKCIyaTauum.

PacueTHble Harpy3ku, BO34EeNCTBUS U UX BO3MOXHbIE COMETaHUA HeOOXoaMMO
NpvHMMaTh B cooTBeTCcTBUKN ¢ TpeboBaHnammn CI120.13330.

6.2 KoadhdmumeHTbl HaaexHOCTV Mo Harpyske ¥y cregyert NpuHUMaTh no Tabnvue
1.
Tabnmua 1
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Harpy3ku 1 Bo3gencrteung

Cnocob
TpybonpoBoaa

NpoKnaaku

Bug

XapakTepucTuka

Nnoa3eMHbI

HaO3eMHbIV

KoadpdpmuymeHt
HaeXHOCTU
Nno Harpyske

vy

[NocToAHHbIE

CobCcTBEHHbIN
TpybonpoBoaa,
apmartypbl n
obycTponcTs

BeC

Bec nsonaumm

Bec wu
rpyHTa
HacbInm)

AaBnexHune
(3acbInku,

[NpenBaputernsHoe
HanpskeHne
TpybonpoBoaa
(ynpyrum un3rmb no
3agiaHHOMy
npodwmnto,
npeaBapuTesibHas
pacTshkka
KOMMEeHCaTopoB U

ap.)

MmapocTaTtnyeckoe
AaBreHne BoAb

1,1 (0,95)

1,2

1,2 (0,8)

1,0 (0,9)

1,0

BpemeHHble
AnvTenbHble

BHyTpeHHee
AaBneHve
TpaHCnopTUpyeMon
cpeabl:




ra3oobpasHom

YKNOKOW

Bec
TpaHCNopPTUPYEMOU
cpenbl:

ra3oobpasHom

dXnakom

TemnepaTtypHbIN
nepenag MeTanna
CTEHOK
TpybonpoBoaa

HepaBHoMepHbIe
aedopmaumm
rpyHTa, He
cornpoBoXaaroLmecs
N3MEHeHnem ero
CTPYKTYpbl (OcagkKw,
ny4yeHus v gp.)

1,1

1,15

1,1(1,0)

1,0 (0,95)

1,1

1,5

KpaTkoBpeMeHHble

CHeroBas

["ononegHas

BeTpoBas

1,4

1,3

1,2




TpaHcnopTupoBaHue
OTAENbHbIX CEeKLUN,
CcoopyXeHue
TpybonpoBoaa,
ncnblTaHe n
NPOMYCK  OYUCTHbLIX
YCTPOUCTB

1,0

Ocobble

Cencmumyeckue
BO3EeNCTBUS

HapyLeHne
TEXHONOrM4ecKkoro
npowecca,
BPEMEHHbIE
HeMcnpaBHOCTU WU
nornomka
obopynoBaHug

HepaBHOMepHbIe

aedopmaumm
rpyHTa,
COonpoBOXgarLLMecs
N3MEHEHNEM ero
CTPYKTYpbl

(ceneBble MOTOKU W
OrMOn3Hu;

aedopmanmnm
3eMHOWN
NOBEPXHOCTU B
parioHax FOPHbIX
BbIpaboToK n
KapCTOBbIX panoHax;
nedopmannm
NpOoCago4HbIX
rpyHTOB npu

3amaymBaHuM  UnNn
BEYHOMEP3MbIX Npw
oTTavBaHun 1 Ap.)

1,0

1,0

1,0




6.3 HopmaTtmBHble Harpy3kum OT COBCTBEHHOro Beca TpybonpoBoga, apmaTypbl U
0ByCTPONCTB M30MAUMK, OT Beca U LaBfeHust rpyHTa HeobXxoaumo npvHUMaTb B
cooTBeTCcTBUM ¢ TpeboBaHnamu CI120.13330.

6.4 HopmaTuBHOe 3HayYeHWe BO3LENCTBUS OT MpPedBapUTENbHOIO HanpaXeHus
TpybonpoBoda (ynpyrmi wu3rMb no 3agaHHOMy npodwnto, npeaBapuTesisHas
pacTshkka KOMMEHCaTopoB MpU  Hag3eMHOM MNpoKnagke W Op.) Haanexur
onpeaensitb No NPUHATOMY KOHCTPYKTMBHOMY peLleHuto Tpybonposoga.

6.5 HopmaTuBHOe  3HayeHWe  [aBneHuss  TpaHCropTMpyemMon  cpefbl
yCTaHaBMMBAETCA NMPOEKTOM.

6.6 HopmaTumBHy0 Harpy3ky oT Beca TpaHCNOPTUPYEMOW cpedbl Ha eauHULY ASMHbI
TpybonpoBoaa crneayet onpeaenatb no gopmyrne

m

4 Tep (dy = 21fnt:umjz . (1)

qCp =

6.7 HopmatvBHbIM TemnepaTypHbli nepenag B TpybonpoBoge MpUHUMaETCS
paBHbIM  pa3HULEe Mexay MakCUMaribHO WM MUHUMANbHO  BO3MOXHOM
TemrnepaTypon CTEeHOK TpybornpoBoda B npouecce aKcnsyatauum U HanmeHbLIen
UnNn HamborsblUen TemnepaTypon, NMpu KOTOPOW (PUKCUPYETCHA pacyeTHas cxema
TpybonpoBoaa.

6.8 HopMaTVBHYIO CHEroByH Harpy3ky Ha eguHuly ANvMHbl  Hag3eMHOro
TpybonpoBoaa HaanexuT onpeaensTb No gopmyre

Fog = DA, (d, + 225) (2)

roe 5'9 - BEC CHEroBOro nokposa Ha 1 M< ropu3oHTarnbHOM MOBEPXHOCTU 3EeMIU
cneayet npuHumatb no CI120.13330.

6.9 HopmaTuBHytO Harpy3ky OT o0rnegeHeHus Ha efuHuUy OfMHbl Hag3eMHOro
TpybonpoBoaa crieqyet onpenensito:

Npu HapyxHOM AvameTpe TpyGonposoaa (¢, + 2£) £ 771 MM BKIIOYUTENBHO NO
CI120.13330 kak HopMaTUBHOE 3HAYEHWNE NIMHENHOW ronosiegHON Harpys3Ku;

npun &, + 24 > 70 Mmm no doopmyne

Freg = W, TEG T (3)

roei - HOPMaTMBHOE 3HA4YeHMEe MOBEPXHOCTHOW [OMofegHoOn  Harpysku,
onpeaendemoe no CIl120.13330.
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6.10 HopmaTvBHYylO BETpPOBYK Harpy3ky Ha eavHuily OSMHbI  Hag3eMHOro

TpyGonposoda W, , AEUCTBYIOLLYIO NEPNEeHaNKYISPHO ero OCEBON BepTMKanbHOM
MNOCKOCTW, CreaAyeT onpeaensaTb no dopmMmyne

Frer ~ (W + Wen My + 2], (4)

rne ctTatndeckyro Wi U ANHAMUYECKYHO Wn:i_}'.‘f! CocCTaBlidlowme BeTpOBOVI Harpysku

cnegyet onpeaenate no CIM 20.13330, npu 3TOM 3HadeHue YWgyn Heobxoammo
onpenenaTb Kak A9 COOPYXeHUA C paBHOMEPHO pachnpefesieHHOM Maccon U
NOCTOSIHHOM XXECTKOCTbIO.

6.11 HopmaTuBHble 3HA4YeHWs Harpy3ok W BO3LENUCTBUW, BO3HMKAIOLWMX MNpU
TPaHCNOPTUPOBAHUM  OTAENbHbLIX CEeKUWUA, Npu CcoopyxeHun TpybonpoBoaa,
MCMbITaHWUM M NPOMYCKe OYUCTHbLIX YCTPOMCTB, CrieayeT yCcTaHaBNMBaTb NPOEKTOM B
3aBMCMMOCTM OT CNOCOO0B NPOM3BOACTBA 3TUX PaboT 1 NpPoBEAEHUS UCTbITAHWUNA.

6.12 Cencmmyeckne BO3LENCTBUS HA HaL3eMHble U NoA3eMHble TpybonpoBoabl
HagnexuT npmHmaTtb cornacHo CI1 14.13330.

6.13 Harpyskm n BO3OeENCTBUA, Bbl3blBaeMble pPe3KMM HapylleHMeM npoLlecca
aKcnnyaTauum, BpeMeHHON HEUCNPABHOCTHLIO 1 NOSIOMKOM 060pyaoBaHus, cneayeT
yCTaHaBnMBaTb MNPOEKTOM B 3aBMCUMOCTM OT OCOBEHHOCTEN TEXHOSIOrMYECKOro
pexuma aKkcnnyaTauun.

6.14 Harpyskn 1 BO30enCTBUSA OT HepaBHOMEPHbIX AedopMaunn rpyHTa (O0cadok,
MNy4YeHUsi, CeneBbiX MOTOKOB, OMOS3HEN, BO3AENCTBUN FOPHbLIX BblpabOTOK, KApCTOB,
3aMadnBaHUsA NPOCafoYHbIX MPYHTOB, OTTauBaHUS BEYHOMEP3SbIX MPYHTOB U T.4.)
HaanexuT onpefendTtb Ha OCHOBaHWW aHarm3a rPYHTOBbIX YCHOBUA WU UX
BO3MOXHOIO U3MEHeHVMs1 B Mpouecce CTpouTenbcTBa UM 3Kcnnyatauum
Tpy6onpoBoaoB.

6.15 HopmaTuBHble Harpy3kum u KO(PUUMEHTbl HaOeXHOCTU MO Harpyske oT
NOABWMXHOIO COCTaBa Xemne3HbiX U aBTOMODOWIbHBIX AO0POr criegyet onpeaendtb
cornacHo CI135.13330.

7 PacyeTHble XapakTepuUCTUKU maTtepuanosB
TPyO 1 coeanHUTENbHbIX AeTaneu

7.1 PacyeTHble COrnpoTuBIieHNA Martepumarna pr6 N coeanHNTENbHbLIX AeTarnen no

BPEMEHHOMY ~ COMPOTMBrEHWIO Ry, npedeny TekydecTn £y MNpu  pacyeTHoi
TemnepaType crieayeT onpeaensaTb no dopmynam:
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7.2 HopmaTvBHble conpoTuBneHust R, wu £, cregyeT npuHAMaTh pPaBHbIMU
MUHUMAnbHbIM  3HAYEHMSIM COOTBETCTBEHHO BPEMEHHOIO COMPOTUBIIEHUST W
npegena TekydyecTU maTtepuana Tpyd M coeguHUTENbHbIX AeTaner  no
roCydapCTBEHHbIM CTaHZapTaM WM TEXHUYEeCKMM YCroBMSIM Ha Tpybbl w
coeauHUTENbHbIE AeTann, onpeaenseMbiM NpyM HopManbHOM TemnepaType.

7.3 3Ha4YeHa KO3MMLMEHTOB HAOEXHOCTM NO MaTepuany ¥uy W Ym TPYO K
COedNHUTENbHbIX AeTanen HaanexuT NpuHMMaTh no Tabnumuam 2 n 3.

7.4 3Ha4eHns1 nonpaBOYHbIX KOIMMUNEHTOB HALEXHOCTU NO Matepuany Tpyb m

COeAVHUTENbHbIX AeTanei vy W iy Npu pacyeTHOW TemnepaTtype aKchfyaTalum
Tpybonposoaa crieayeT npuHMMaTh no Tabnmue 4.

7.5 3HaveHns koadhdmueHTa HaOEXHOCTM MO OTBETCTBEHHOCTU ¥, TpybonpoBoaa
criegyet npMHUMaThb no Tabnuue 5.

7.6 3HauyeHua koadbdmumeHTa ycrnosun paboTtbl ¥, TpybonpoBoga Heobxooumo
NpMHUMaTh No Tabnmue 6.
Tabnuua 2



Xapaktepuctuka Tpyb 1 coeguHUTENbHbIX AeTanemn

KoadpdpmuymeHt
HageXHOCTU Mo

MaTepuany Y

CBapHble 13 ManonepMrtHoM WU BGEMHUTHOW  cTanu
KOHTPONMMPYEMOM MPOKATKU M TEPMUYECKN YNPOYHEHHbIE
TpyObl, W3rOTOBMEHHbIE [OBYCTOPOHHEN 3MEKTPOAYroBOM
cBapkon nog dortoCOM MO CMSIOWHOMY TEXHOOrMYeCKOMy
LLUBY, C MMHYCOBbIM JOMYCKOM MO TOSLWMHE CTEHKU He Bonee
5% wn npoweanwmne 100%-HbI KOHTPOSIb Ha CHSOWHOCTb
OCHOBHOIO mMeTanna n CBapHbIX COEANHEHUN
HepaspyLLaloLLWMN METOA4aMMU

CBapHble 13 HOpManM3oBaHHOW, TEPMUYECKU YNPOYHEHHOW
CTanM U cTann KOHTPONMPYEMOW MPOKaTKU, U3roTOBSIEHHbIE
ABYCTOPOHHEN JSIEKTPOAYroBOW cBapkou nog nocomMm no
CNSIOLWHOMY TexHosormyeckomy ey v npoweawmne 100%-Hoin
KOHTPOMb  CBapHbIX  COEAMHEHWMA  HepaspyLLaloLLMm
mMeTogamu

CBapHble 13  HOpPMarM3OBaHHOWM U ropsiyeKkaTaHou
HU3KONermMpoBaHHON nnn yrnepoamcTon cTanm,
N3roTOBSIEHHbIE OBYCTOPOHHEWN 3MEeKTPOAYroBOM CBapKou W
npoweawmne 100%-Hbln KOHTPOSb CBapHbIX COEegUHEHUN
HepaspyLalwmmMm  MeTogamn; OeCLUOBHbIE  XOSogHO- W
TennogedopMnpoBaHHbIe

CBapHble ©3 ropsidekaTaHOM  HU3KONErMpPOBaHHOW UK
yrnepogucToM  ctanu,  U3rOTOBIMEHHblE  [OBYCTOPOHHEN
9NeKTPoaYyroBOM CBAPKOW WM TOKaMM BbICOKOWM 4acTOThl,
LUTaMNOBaHHbIE W LUTAMMOCBapHble  COEOVHUTENbHbIE
aeTtanu; ocTarnbHble 6eCLIOBHbIE TPYObl U COeaMHUTENbHbIE
gertanv

1,34

1,40

1,47

1,55




[MpumeyaHue - [lonyckaetca npumeHaTb KoaddmumeHTol 1,34 Bmecto 1,40, 1,40
Bmecto 1,47 un 1,47 Bmecto 1,55 gnsa Tpyb, W3roToOBMNEHHLIX ABYCTOPOHHEN
cBapkon nog priocoM UMM 3NEKTPOCBAPKON TOKaMM BbICOKOW 4acTOTbl, CO
CTEHKON TonwuHoOM He ©Oonee 12 MM nNpM UCMNOMNbL3OBaHUM cneumanbHON
TEXHOMOMMN  MNPOM3BOACTBA, MNO3BOSMAIOLIEN MNOMyvaTb  KadecTBO  Tpyo,

COOTBETCTBYHOLLEE AAaHHOMY KOIAPULMNEHTY Y, -

Tabnvya 3

XapakTepucTuka Tpye 1 coegmHuTenbHbIX || KoaddmumeHT  HagexHocTM  no

petanen
matepuany Yy

BecLuoBHbIe n3 mManoyrnepoauncTbix || 1,10
cTaneu

CBapHble K3 cTamm C  OTHolweHuem |[ 1,15

ij f R, 20,8

CeapHble 13 cTanm Cc oOTHoweHnewm | 1,20

Ry iRy 208

Tabnuua 4



TpyObl
coeguHUTErNbHbIEe
aetanv u3 ctanem

[lonpaBo4YHblE  KO3GPULMEHTHI HaOEeXHOCTU  No
mMaTepuany no BPEeMEHHOMY COMPOTUBIIEHUIO Yy, W MO

npeaeny TEKYy4eCcTU ¥y npu Temneparype
akcnnyaTauum Tpybonposoaa, °C

MUHYC ||MuHyc (100 |[200 | 300 400 |[450
70 40 -
nroc
20
YrnepogucTbiX:
- 1,0 1,0 1,0 1,0 - -
T
- 1,0 1,05 ||1,15 ||1,40 |- -
Ty
HuskonermpoBaHHbIX:
1,0 1,0 1,05 ||1,05 ||1,10 |/1,40 | 1,90
T
1,0 1,0 1,10 ||1,15 ||1,25 ||1,60 | 2,20
Ty
JlermpoBaHHbIX:
1,0 1,0 1,05 ||1,15 ||1,25 ||1,35 || 1,45
T
y 1,0 1,0 1,05 ||1,15 ||1,25 ||1,35 || 1,45
4




[MpumedaHns

1 [N NPOMEXYTOYHbIX 3HAYEHWUIA PaCYETHbIX TEMMNEPATYP BENUYMHBLI ¥y, W

Fp CNeayeT onpenenatb NMMHeHOW MHTepnonaLuuen AByX brivkanunx sHa4eHn,
npuBeaeHHbIX B Tabnuue 4.

2 3Hak "-" oO3HayaeT, 4YTO Npyv TakKux TemnepaTtypax IdKcnnyaraumm
TpybonpoBoaa yrrnepoaucTble ctann He NPUMEHSIKOTCS.

Tabnuua 5



TpaHcnopTupyemas cpena n
HOMWHanbHLIN anameTp TpybonpoBoaa

(D)

KoadpdmuymeHT

OTBETCTBEHHOCTU “Fy

npu

HOPpMaTBHOM

HaOeXHOCTH no

TpybonpoBoaa

daBleHnn

TpaHcnopTupyemomn cpeabl, Mia

0< 7, £25(25<p, & |[6,3< p, &
6,3 10

[optoune rasol, S & LN 500; 1.0 1.0 1.0
TpyaHoropto4me 7 Heroproune
(MHepTHbIE)  rasbl, Ly = A 1000;
NErKkoBOCMNMaMEHSIIOWMECS U FoptoYme
Xupgkoctun, Dy £ DN 1000;
TpyaHoropto4me 7 Heroproune
xuagkoctn, Ly 2 DA 1200
[optoune rasbl, LS00 < Dpe 21000, 1.0 1.0 1,05
TpyOHoroptoyme " Heropro4yne
(uHepTHble)  rasbl, Ly =LA 1200;
NErKkoBOCMNIAMEHSIOWMECST U Foptoyme
Xunpgkoctu, Jy=0N 1200;
TpyaHoropto4me " Heroproune
»uagkoctn, Ly = DA 1400
[optoyne rasbl, Dy =N 1200; 1.0 1.05 110
TpyaHoropto4me " Heroprouve
(uHepTHble)  rasbl, Ly =LA 1400;
NErkoBOCNNaMEHSIIOLMECS U Foployme
xupgkocTtun, Lap = DA 1400

1,05 1,10 1,15

[optoune raswbl, Ly = DN 1400




Tabnvuya 6

XapakTepucTuka TpaHCNopTUpyeMon cpeabl KoadpdmumeHt  ycrioBum

paboTbl TpybonpoBoaa ‘r.

BpegHble (knaccos onacHoctv 1 u 2), roptoyme | 0,55
rasbl, B TOM YMCIIE CMKEHHbIE

JlerkoBocnnameHswowmeca n roproymne xuagkoctuy; | 0,70
BpeaHble (Krnacca onacHocTn 3) 1 TpyaHoroproyne u
Heroptovne (MHepPTHbIE) rasbl

TpyaHoroptovne n Heroprovmne XnoKocTu 0,85

MNpumevaHue - Knacc onacHOCTWM BpedHbIX BELUECTB CrieayeT onpeaensatb Mo
FOCT 12.1.007.

7.7 Pac4yeTHble COMPOTUBIIEHNA CBapHbIX LIBOB, COEOUHSIOWMX Mexay Ccobou
Tpybbl M coeguHUTENbHblE OeTanv, BbIMOMHEHHbIX JOO6bIM BUOOM CBapku U
Npoleawmnx KOHTPOSb  KayecTBa Hepaspylwalouwymi  MeTodamu,  criegyet
NPUHUMATbL  pPaBHbIMM  MEHbLUMM  3HAYEHUSIM  COOTBETCTBYIOLUMX pPaCYETHbIX
COMPOTUBIIEHNN COEANHAEMbIX 3NIEMEHTOB.

[Mpn OTCYTCTBUM 3TOrO KOHTPOSS pacyeTHble COMNPOTUBMEHMS CBApHbIX LUBOB,
coeguHalOWMX Mexay cobon TpyObl WM coeAuHUTENbHbIE AeTanu, cregyet
NPUHMMaTL C NoHWXarowmmMm koaddmuymeHtom 0,85.

8 OnpepeneHne TONWMUH CTEHOK TPYO n
coeAUHUTEenNbHbLIX AeTaneun

8.1 PacuyeTHble ToNWWmHbI CTEHOK TPYyO W coeauHUTENbHbIX AeTanen { crnegyet
onpenenaTb nNo opmyrne

_ YinPnd,
2R+ y5py)

(7)


http://docs.cntd.ru/document/5200233

roe & = tnin{ RH;RLP}_
TonwpHa cTeHkM Tpyd W coeauHUTENbHbIX OeTanel, onpeaeneHHas no

dopmyne (7), AomkHa npuHUMaTbes He MeHee 1/100 &, , HO He MeHee 3 MM ans
TPy n coequHUTENbHLIX AeTanen HoMuHarnbHblM guametpom LA 200 n MeHee, U
He MeHee 4 MM - HOMUHarbHbIM AnameTpom cBbiwe LA 200.

8.2 TpybonpoBoabl C TOSMWMHOM CTEHKW, OMpedeneHHOM COrnacHO HacTosLEMY
cBOAY nMpaBwn, He [JOMNycKaeTCs MPUMEHATb Afs TPaHCNOPTUPOBaHUA cpeq,
OKa3blBalOLWMX KOPPO3MOHHOE BO34ENCTBME HA MeTasni U CBapHble CoefUHEeHUs
TpyO, eCcrnn B NpoekTe He NPeaycCMOTPEHbl pelleHnst No 3amTe uxX OT KOppo3uu
(aHTMKOPPO3MOHHBbIE NOKPLITUSA, MHTMOUTOPLI 1 Np.).

YBenuyeHve ToMWMHbI CTEHKM TpyDOoMNpoBOAOB (COeaAMHUTESNbHbBIX AeTanen)
Lernbio 3almTbl X OT KOPpO3uK, a Takke TpybonpoBoaoB, HaxoasaWMXCa B 0COBbIX
YCIOBUSIX CTpOUTENbCTBA WM 3KCMnyatauuu (Hanpumep, MNpu  Npokragke
TpybonpoBoAOB B CEMCMUYECKUX paloHaxX UM OCOBEHHOCTAX TEXHOSOMMN CBapKM,
npou3BoacTBa CTPOUTENBHO-MOHTaXHbIX pabot nnm 3HaYUTESbHbIX
TemnepaTypHbIX nepenagax B TpybornpoBoge M Ap.), AONYCKaeTca TOMbKO Mpu
yCroBUKW, €CriiM  9TO  yBENMYEHWe  NpedyCMOTPEeHO  COOTBETCTBYHOLLMMMU
HOPMaTMBHbIMW  OOKYMEHTaMW, YTBEPXOEHHbIMU WM COMMacoBaHHbLIMU B
YCTaHOBJIEHHOM MNOpsiAKe.

8.3 3HaueHus KoadhdMUMEHTA HeCYLLUEN CMOCOOHOCTU TPyD M coeauHUTENbHbIX
aetanen, KOHCTPYKTUBHbIE pPELUEHUs KOTOPbIX MPMBEOEHbl B MPUIoXeHun A,
HaaNeX T NPUHUMATb:

ana Tpyo, 3arnyLiek n nepexofos 1 < 1;
A5 TPOMHUKOBbLIX COeAUHEHU N OTBOLOB - MO oopmyrie

o (8)

roe £ =d,7 fd,1 - ANA TPOMHUKOBBIX COEANHEHUI;

£=rld, - pna oTBOOOB.

3HadeHns koaddmumeHToB ¢ U & B popmyne (8) crnegyeT npuHUMmaTh: A4
TPOMHUNKOBbLIX COEANHEHWUI - N0 Tabnuue 7; 4ns oTBOAOB - No Tabnmue 8.
Tabnuua 7



E=d,qld, TponHukoBbIe coeguHeHus [cM. dopmyny (8)]
cBapHble  6e3 || cBapHble, GecLuoBHbIE n
ycunmBarowmx || ycuneHHble LUTamMNocBapHble
9JIEMEHTOB Haknagkamm
cd & Z & fl &

Ot 0,00 go 0,15 Bkn. | 0,00 1,00 0,00 |(1,00 0,22 1,00

Ce. 0,45 " 0,50 " 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 [na noa3emHbIX TPyOGOMNpoBOAOB, MMENLLMX OTHOoLUeHue fd, < 0,015 unm
yKnagbiBaemblx Ha rnyouHy 6ornee 3 m unn meHee 0,8 m, criegyet cobnogatb
ycrnosue

? +dmy R
; EJHI 1Ly
HOM R

. (9)

3HayeHuna #; 1 #; (pacyeTHoe ycunme u nsrmbarowpmm MOMEHT B NMPOLOSIbHOM
ceyeHun Tpybbl €AUHUYHOW OfMHbI) HEOBXOAMMO OonpedensTb C y4eToM oTrnopa
rPyHTa OT COBMECTHOro BO3AENCTBUSA OaBMEHUs TPyHTa, Harpy3ok Hag Tpybon ot
NOABWMXHOIO COCTaBa KENe3HOQOPOXHOro W  aBTOMOOWIBLHOrO TpaHCMopTa,
BO3MOXHOIo Bakyyma 1 rmapocTaTM4yeCcKoro AaBrieHnst rpyHTOBbIX BOA,.
Tabnumua 8



E=rid, OTBOgbl [cM. chopmyry (8)]

& b
OT11,0002,0 -0,3 1,6
Bonee 2,0 0,0 1,0

9 NMpoBepka NPOYHOCTU N YCTOUYUBOCTHU
TpybonpoBoaos

9.1 TlloBepo4yHbIl pacyeT TpybonpoBoga Ha MPOYHOCTb M YCTOMYMBOCTb
npom3BoanTCA nocre Bolbopa ero OCHOBHLIX pa3MeEPOB C Y4ETOM BCEX PACYETHbIX
Harpy3oK 1 BO34ENCTBU 4S9 BCEX PaCYETHbIX CIly4aeB.

9.2 OnpegeneHne ycunuin oT pacyeTHbIX Harpy3oK U BO34ENCTBUIA, BO3HUKAIOLLMX B
OTAENbHbIX 3femMeHTax TpybonpoBOAOB, HEOOXOOMMO NPOU3BOAUTL METO4aMM
CTPOUTENBbHON MEXaHWKNU pacyeTa CTaTUYEeCKU HeonpeaenMMbiX CTEePXHEBbIX
cucTem.

9.3 PacyeTHas cxema TpybonpoBoaa LOfmkHa OTpaxaTb LENCTBUTENbHbIE YCIIOBUS
ero paboTbl.

9.4 B kayecTBe pacyeTHOM Cxembl TpybonpoBoga cregyetr paccmaTtpuBaTb
CTaTUYECKN HeonpenenMmble MroCKMe WM NPOCTPAHCTBEHHbLIE, MNPOCTblEe WK
pa3BETBEHHbLIE CTEPXKHEBbLIE CUCTEMblI MEPEMEHHON >XECTKOCTM C Y4ETOM
B3anMOOENCTBMA TpybonpoBoga C OMOPHbIMKM  YCTPOMUCTBAMU U OKPYKatOLLEN
cpenon (Npy Npoknagke HenocpencTBEHHO B IPYHT). [pn 3aTOM KO3IGMMUNEHTbI
NOBbILWEHNS MOKOCTM OTBOOOB W TPOWMHUKOBLIX COEOUHEHUA OnpeaensitoTcs
cornacHo 9.5 n 9.6, koaddMLUMEHTBI MHTEHCUMMKALIMM HANPSXKEHUI - corniacHo 9.7.



9.5 3HaveHre KoadhdmumeHTa NOBbILEHNS TMOKOCTU MHYTbIX U CBapPHbIX OTBOAOB

k., HapnexuT onpenensTs no Tabnuue 9.

*
BennunHa £, npuHMMaeTcs Mo rpadmKy Ha puUcyHke 1 B 3aBUCMMOCTW OT

reoMeTpU4ecKkoro napameTpa oTBoAa *j; U NapameTpa BHYTPEHHErO AaBneHus oy .

3HayeHns napamMeTpoB A U wy CriedyeT onpeaensTb no opmynam:

= ST - o
(‘fe 'ﬁmm:'
2
3,64y rppr
IZLJEJ = .
Efﬁmm I:ffe _'ifzmzumjI
Tabnvya 9

(10)

(11)

LleHTpanbHbI yron otBoga ' , rpag

KoadpdpmuymeHT

otBoaa &y

NOBbILLIEHNSI TMOKOCTMU

Oor O no 45 Bknou.

* i
ky,—T—+1
s }45

Cs. 45 " 90 "

9.6 KoathdpmumeHT rmbKoCcTU TPOMHUKOBLIX COEAUHEHUIA HeoBXOoaMMO MPUHUMATL

paBHbIM eanHune.

9.7 3HayeHud
NPUHUMATL:

KOSppmLIMEHTOB
Ana npsmon Tpybbl #2, =1;

*

ONS OTBOOOB 1, = i1, .

NHTEeHCUdMKaL UK

HanpsXkeHUn  cnegyet

PucyHok 1 - Tpaduk ansa onpepeneHns 3Ha4YeHUN
Ko3chrumeHTa NnoBbIWEHNUA TMOKOCTU FHYThIX U CBapPHbIX



oTBOAOB

b kT

—
—_—
T
Tl
—
F =9
™

|
Ei
|
4
I/
“a

1

004 006 008 010 042 0,14 016 018 0.2 0,3 0.4 0.5 0.6 Ay

o *
PucyHok 1 - ['padmk ons onpegeneHus sHavyeHun KoadpdpuumeHTta ﬁ:p

+

3HayeHue #:, NPUHUMaEeTcsl Mo rpadmKy Ha pucyHke 2 B 3aBUCUMOCTWU OT

napameTpoB *; U wy , onpeaensemMbix gopmynamm (10) n (11);
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PucyHok 2 - pacduk ana onpeneneHns 3Ha4eHUN
KoadhdunumeHTa MHTEHCUPUKALMN HANPAXKEHUN
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PucyHok 2 - ['padmk ana onpeaeneHns 3HadeHnn KoadpdpumeHTa #:

+
3HayeHus #; NPUHMMAKOTCS MO rpadwmKy Ha PpUCYHKE 2 B 3aBUCMMOCTU OT
napamMeTpoB TPOMHUKOBOIO COEAMHEHUS], onpeaensieMblix No dopmynam:

L noral(2)

}11{2} =4 (13)

o1t ~ Inomliy



N 2 N v R ) (14)
e & bhoml(y

[Mpumedanue - [py onpegeneHnn 3Ha4YeHn napameTpoB MarmcTpasrnibHOM YacTu
TPONHMKOBOIO COeaUHEHNA Ay Wewy; WUCMNOMb3YIOTCA MNepBble  WHOEKCHI,
OTBETBIEHNSA TPOMHNKOBOIO COEAMHEHNA A5 U twq - BTOPbIE UHAEKCHI.

(M3meHeHHas pegakums, Mam. N 1).

9.8 ApmaTypy, pacrnonoxeHHyto Ha Tpybonposoae (KpaHbl, 3aaBWkKKU, obpaTHble
KfanaHbl W T.0.), cregyeTr paccmaTpuBaTb B pacyeTHOM CXeMe Kak TBepaoe
HegedopMupyemoe Tero.

NMpoBepka NPOYHOCTM U YCTOMYMBOCTM NOA3EMHbLIX U Ha3eMHbIX (B
HacbInu) TpyoonpoBoaoB

9.9 lMNog3emHble 1 HazeMHble (B Hackinu) TpybonpoBoabl crieqyeT NpoBepsTh Ha
MPOYHOCTb, [OedopMaTUBHOCTL M OOLLYD YCTOMYMBOCTb B MPOAOSbHOM
HanpaBneHUn 1 NPOTUB BCMIIbITHS.

9.10 MpoBepKy Ha NPOYHOCTb NOA3EMHbIX M HAa3eMHbIX (B Hacbinu) TpybonpoBoaoB
B NPOAONBHOM HanpaBreHun criedyeT Npou3BoaUTb U3 YCIIOBUS

roe vy - KOIOMUMEHT, YYuTbIBAOWMIA [BYXOCHOE HamMpshKeHHOe COCTOsHME
MeTarna Tpy6, Npu pacTAMVBaOLLMX OCEBbIX MPOAOIbHBLIX HAMPSHKEHUSIX (& mp 3 2 0)

NPUHUMAEMbIN PaBHLIM €QUHULLE, NPU CHXUMAOLLMX (T my I < 0) onpegensemblin No
doopmyrne

wy = J1-0,75) 2%
, (16)
YrF
e = M_ (17)
7 -

9.11 TlpodonbHble OCEBbIE HAMNPSHKEHUS Ty 3y ONPEdEnAloTCA OT pPacYeTHbIX
Harpy3oKk M BO34ENCTBUA C Y4EeTOM ynpyronfnactudeckon paboTbl mMeTanna.
PacueTHas cxema p[JormkHa oOTpaxatb YycroBuss paboTbl Tpybonposoga u
B3aUMOAENCTBME ero C rpyHTOM.
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9.12 [na npegoTBpaweHnst HegonyCTUMbIX — MracTUYecKnx  gedpopmaumn
NoA3EeMHbIX M Ha3eMHblX (B Hacbinu) TpybonpoBOAOB MNPOBEPKY HEOOXO4MMO
Npon3BOAUTb MO YCIOBUIO

Fe
| omp 1S w2 R, (18)
i) ng,},n s

roe wa - KO3(pUMEHT, y4uTbiBalOWMW [BYXOCHOE HanpshkeHHOEe COCTOAHWE
H
MeTanna Tpyd;, npu pacTArMBaloWMX NPOAONbHBLIX HAMPMKEHUAX (T mp 20)

NPUHUMAEMbIN PaBHbIM €4UHULE, NPU CHUMAROLLMX (r:fHIrp <0) - onpenensemMbli no
dopmyne

f y 2
H H
vy = [1-075| s
'Tﬂ R},n Tﬂ R}In
; 0,3y, : 0, 3y, , (19)
d
g~ (20)

ot

9.13 MakcumarnbHble (GMOpoBbIE) CyMMapHble MPOOOSbHbIE HaNPSXKEeHUS GHHP
onpeaensitoTcs OT Bcex (C y4eTOM WX COYEeTaHWsl) HOPMAaTUBHbLIX Harpy3ok W
BO3JENCTBUN C Y4ETOM NOMNepeYHbIX U NPOAOSIbHBIX NepeMeLLeHn Tpybonposoaa.
[Mpn ornpegeneHnn >XeCTKOCTU U HanpshkeHHOro COCTOsiHUS OoTBOoga criegyet
Y4UTbIBATb YCIOBUS €0 COMNPSXeHUs ¢ TpyOOon 1 BNMAHWE BHYTPEHHETO LaBreHus.

9.14 lMNMpoBepky 0b6LLen ycTOMYMBOCTHN TpybOnposoaa B NPOLOSfIbHOM HanpasBfieHU B
MSIOCKOCTN HAUMEHbLLIEN XeCTKOCTU CUCTEMbI CrieayeT Npou3BoauTb U3 YCroBUS

S <y N, (21)



9.15 OkBMBanNeHTHOe MNpPOAONIbHOE OCEBOE ycuIMe B CevYeHun Tpybonposoaa .=
cregyet onpenensaTb OT pacyeTHbIX Harpy3ok W BO3AEUCTBUMA C  Y4ETOM
NPOAOIbHbLIX U NONEpPeYHbIX NepeMeLLeHnin Tpybonposoaa.

MpoponbHoe KkpuTudeckoe ycurme My,, nNpu KOTOPOM HacTynaer noTeps

NPOAOSIbHOMN YCTONYMBOCTM TpybonpoBoaa. NRP cnegyet onpegensitb C y4eToM
MNPUHATOrO KOHCTPYKTUBHOTO PELLEHMSI U HaYanbHOro NCKpUBIiEHMS TpybonpoBoaa B
3aBUCMMOCTU OT rMyOMHbI €ro 3anoxeHusi, Mn3nKo-MexaHN4eCKNUX XapakTepucTuk
rpPyHTa, HanM4ua GannacTa, 3aKpennaLwmxX YCTPOUCTB C y4ETOM MX NOAATIIMBOCTMN.
Ha o6BogHEHHbIX y4acTKkax crieqyeT yuuTbiBaTb rMapocTaTtnyeckoe Bo3gencTeme
BOAbI.

[MpoOonbHYH YCTOMYMBOCTL CrneayeT NPoBEPSThb A1 KPUBOSNIMHENHbIX Y4aCTKOB
B nfnockoctm wusrmba  Tpybonposoga. [MpogornbHyd  yCTOMMMBOCTbL — Ha
NPSAMOSNMHENHBIX MOA3EeMHbIX Yy4dacTKax crneayeT MpoBepsTb B BepTUKarbHOM
MMOCKOCTU C paguycoMm HayvanbHow KpnBmaHbl 5000 m.

9.16 YCcTON4YNBOCTb NOJSIOXKEHNS (6annacTtupoBka) TpyOonpoBOAOB,
npoknagblBaemMblX Ha ODBOAHEHHbIX y4acTKax TpaccChbl, cnegyet nNpoBepATb AN
OTAENbHbIX (B 3aBUCUMOCTU OT YCIIOBUA CTPOUTENLCTBA) Y4aCTKOB MO YCIIOBUIO

1
Qam S k_QE&C ) (22)

H.E

roe Cher - CYMMapHast pacyeTHast Harpyska Ha TpybonpoBo/, AeCTBYoLWAs BBEPX,
BKIOYas ynpyriid oTrnop npy nNpoknagake cBo6oaHbIM U3rMboMm;

(s - CYMMapHas pacyeTHasi Harpyska, AeicTByowas BHA3 (BKIoYasi Maccy -
COBCTBEHHbLIN BEC).
KoadhpnumeHT HagexHoCTN yCTOMYMBOCTM MOSoXeHUs Tpybornposoda npoTme

BCMIbITUA, .'EIH_B - MPUHUMAETCA paBHbIM AJ14 YHaCTKOB Mnepexoaa.



yepe3 6o0noTa, MNOWMbI, BOLOEMbl NPW OTCYTCTBUA TedyeHus, - 1,05
ob6BOQHEHHbIE W 3anvMBaemble YydacTkm B npegenax [BB 1%
obecrneyeHHOCTH

pycrioBbiX vepe3 peku wumpuHon go 200 m no cpegHemy mexeHHomy - 1,10
YPOBHIO, BKSlOMas NpubpexHble y4acTKu B rpaHuuax npov3BOACTBa
NOABOAHO-TEXHUYECKMX paboT

yepes pekn 1 BogoxpaHmnmila WwmpuHon cebiwe 200 M, a Takxe ropHole - 1,15
peKn

HedpTenpoBo4OB N HedTeNPOLYKTOMPOBOAOB, AN KOTOPbIX BO3MOXHO - 1,03
NX ONOPOXHEHNE N 3aMeELLEHME NMPOAYKTa BO34YXOM

9.17 Bec 3acbinku TpydbonNpoBOAOB Ha PYCIIOBbIX ydacTKax NepexoqoB Yepes peku
N BOOOXpaHMIMWA He yyuTbiBaeTcs. [lpn pacyeTe Ha YCTOMYMBOCTb MOSIOXKEHUS
HedbTrenpoBoda 1 HedTENpPOLyKTONPOBOAOB, MpoKnagblBaeMblX Ha OO6BOLHEHHbIX
yyacTKax, yaepxuBatoLasi CnoCOOHOCTb rPyHTa y4YnUTbIBaAETCS.

9.18 PacyeTHas Hecyw@s CMOCOOHOCTb  a@HKEPHOro  YCTPOWCTBA £y
onpenendaetrca no goopmyre

5|ElI'II‘: = szI'IKPEI'EK ’ (23)

rae z - KONM4ecTBO aHKEpPOB B OIHOM aHKEPHOM YCTPOUCTBE;

o - KOOOAMUNEHT YCrOBUN paboTbl aHKEPHOro yCTPONCTBA, NMPUHUMaEMbIN
paBHbIM 1,0

npu z =1 npu z 22N dy {dyn 23;anpn z 2215 dy gy £3

it
d

M = 020 1 N E
AHF

Fum - pacyeTHas Hecylas CNOCOOHOCTb aHkepa W3 YCMOBUSI HecyLLew
CMOCOGHOCTM MPyHTa OCHOBAHUSA, onpeaenseMasi U3 ycroBus



— (24)

& e - MaKCUMMarbHbIV NIMHENHbIA pasMmep rabapuTta NpoekL M O4HOro aHkepa
Ha ropu3oHTasIbHY NSIOCKOCTb;

P - Hecylass crocobHOCTb aHKkepa, onpefdensieMasl pacyeToMm WnM Mo
pesyrnbTartam nosieBblx UcnblTaHu cornacHo Cl124.13330;

k. - KO3(MUMEHT HAOQEXHOCTU aHKepa, MPUHUMAaeEMbIN paBHbIM 1,4 (ecrnu
HecyLaa crnocobHOCTb aHKepa onpegeneHa pacdetom) um 1,25 (ecnm Hecylwas
CNocobHOCTbL aHKkepa ornpegeneHa no pesyrnbtatam MoneBblX UCMbITaHWUM
CTaTU4YECKOWN Harpy3Kom).

NMpoBepka NPO4YHOCTM U YCTOMYMBOCTU Haf3e MHbIX TPYOONpPOBOA OB

9.19 HagseMHble (OTKpbITbie) TpybonpoBoab! crieqyeT NpoBeEpPATb Ha MPOYHOCTD,
NPOLOSbHYIO YCTOMYMBOCTL M BbIHOCITMBOCTL (KOrebaHus B BETPOBOM MOTOKE).

9.20 MpoBepKy Ha MPOYHOCTb HaA3eMHbIX TPYOOMNpPoBOAOB CrieayeT NpovM3BOAUTH
N3 yCroBusl

| o |€ W3R, (25)

roe wsi - KO(PPMUMEHT, YYMUTbIBAOWMA [BYXOCHOE HarpsKeHHOe COCTOsIHWE
MeTanna Tpyd; Mpu pacTAMMBalOLWMX MNPOAOMbHBLIX HAMPMKEHUAX (T 20)

NPUHMAEMbIN PaBHbIM eAnHULE, NPpU CXUMAOLWMX (& <0) - onpenensiemMbli no
doopmyrie (C ydeToM nNpumedaHum 1, 2)

2
wa = Jl-075| 2| s
£y Ry (26)

[Mpu pacyeTe Ha ycTanocTb (gMHamMuyeckoe BO3g4eNCTBME BETPA) BEMMYMHA R_p
MOHWXKAETCA YMHOXeHMEeM Ha Ko3addmuMeHT, onpegensiemblin  cornacHo Cll
16.13330.

MpumevaHns

1 Ecrm pacueTHoe conpotuerenne £, » &, 1o B ¢popmyne (25) Bmecto £,

cnenyeT npuHumaTh X, .
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2 [1ns Han3eMHbIX 6eCKOMMNeHCaTOPHbIX NEPEXoa0B Npu Yncre NPoneToB He boree

YyeTbIpex AornyckaeTcsa npu pacyete rno gopmyrne (25) BMECTO ¥ 3 MPUHUMATBL ¥ 5,
onpegensemoe no dgopmyrne (19).

9.21 MakcumarnbHble dmMOpoBble CyMMapHble MPOAOSIbHbIE HAMPSHKEHUA  OT
pacyeTHbIX Harpy3oK W BO3AEUCTBUA B OanoyHbIX, LUMPEHrenbHbIX, BUCAYUX WU
apoyHbIX Had3eMHblX TpybonpoBogax criegyet onpenensTb, paccMartpuBas
TpybonpoBoa Kak CTEPXKHEBYIO CUCTEMY.

Mpn Hanmnuun unsrmdbarowmx MOMEHTOB B BEPTUKANbHOM WU rOPU3OHTarbHOM
NSIOCKOCTAX pacyeT crnegyeTt npoMsBoauTb No MX paBHOA4ENCTBYOLWEN. B pacyeTax
HeobXxo4NMO yUNTbIBaTb FrEOMETPUYECKYIO HENMMHENHOCTb CUCTEMDI.

9.22 T[lpn onpegeneHun nNpoOAOSbHbIX YCUNMA U U3rMbalWMX MOMEHTOB B
Haa3eMHbIX TpybonpoBoaax crieayeT y4uTbiBaTb U3MEHEHUSA PacYETHOM CXEMbl B
3aBMCUMOCTM OT MeToda MoHTaxa TpybonpoBoga. Marmbawoume MOMEHTbI B
BGeckoMneHcaToOpHbIX Mnepexogax TpybonpoBo4oB Heobxooumo onpefensTb C
y4eTOM MpoAosibHO-NonepeyvyHoro u3srmba. PacyeT HagsemHblx TpybonpoBoaoB
OO0SPKEH NPOM3BOAUTLCA C Y4ETOM NnepemMeLleHnn Tpybonposoda Ha NpUMbIKaroLLMX
Noa3eMHbIX ydacTKax TpybonpoBoaoB.

9.23 barnoyHble CUCTEMbI HaA3EMHbIX TPYOOMNPOBOAOB 4OSMKHbI PAaCCUUTLIBATLCA C
YY4ETOM TPEHUs Ha onopax, Npu 3TOM MNPUHUMAETCA MeHbLuee unn Bonbluee u3
BO3MOXHbIX 3Ha4yeHun KoadpdmumeHTa TpeHust B 3aBUCMMOCTM OT TOro, 4TO
onacHee A9 4aHHOro pacyeTHOro cryyas.

9.24 TpybonpoBoabl 0anoYHbIX, LUNPEHreNbHbIX, aPOYHbIX U BUCAYMX CUCTEM C

BOCMPYHUMAEMbIM TpybONpoBOAOM pPacnopoM AOfPkHbl ObiTb paccyuUTaHbl Ha

NPOAOSbHYK YCTONYMBOCTL B MITOCKOCTU HAMMEHBLLLEW XXECTKOCTU CUCTEMBI.
OueHka ycTon4MBOCTM TpybonpoBoga B MPOOOSIbHOM HanpaBfieHUM OorbkHa

BbIMOMHATLCSA MO ycrnoButo (21), rae NpoAonbHOE KpUTUYECKOE yeunme pr AOJIDKHO
onpenenaTbCa C y4eTOM MPUHATONO KOHCTPYKTUBHOIO PELLEHUst 1 B 3aBUCUMOCTMU
OT YyCrnoBMW B3aMMOAENCTBUSA TpybonpoBoga C ornopamu (TPeHMe Ha onopax,
nogaTnMBOCTL Onop v Aap.).

9.25 lpun ckopoCTSax BETpPA, BbldbiBalOWMX konebaHne TpybonpoBoga C 4acTOTON,
paBHOM 4acToTe COOCTBEHHbIX KorebaHun, Heobxogumo  NpPou3BOAUTb
NOBEPOYHbIN pacyeT TPybonpoBOAOB Ha PE30HaHC.

PacueTHble ycunnsa n nepemelleHns TpybonpoBoga npu pe3oHaHce cneayet
onpeaensiTb Kak reoMeTpUYECKyt0 CyMMYy PE3OHAHCHbIX YCUIMMIN 1 NepeMELLEHNIA, a
TaKXe YyCUInMn 1N nepemMeLLeHnin OT APpYrMX BUOOB Harpy3oK U BO3AENCTBUN, BKIOYas
pacyYeTHY0 BETPOBYK Harpy3Ky, COOTBETCTBYHOLLYD KPUTUYECKOMY CKOPOCTHOMY
Hanopy.



9.26 Pac4yeT ocHOBaHWW, (pyHOAMEHTOB M CaMuX OMNOp crneayeT npousBoguTb Mo
noTepe Hecylen cnocobHoCTM (MPOYHOCTU M YCTOMYMBOCTU MOSIOKEHUS) WA
HENPUrogHOCTM K HOPMarnbHOW 3KCMiyaTauun, CBSA3aHHOW C paspylUeHMEM KX
3IEMEHTOB UM HELOMYCTUMO BonblWMMK AedopMaLMsaMU OMopP, OMOPHbIX YacTen,
3IIEMEHTOB NPOSETHLIX CTPOEHU nnn Tpybonposoaa.

9.27 Onopbl (BKIMOYad OCHOBaHUA W (PyHOAMEHTbI) M ONOPHble YacTu crepyet
paccunTbiBaTb Ha nepegaBaemMble TpybonpoBOoAOM UM BCNOMOraTesisHbIMU
KOHCTPYKLUSIMA BepTUKalbHbIE N ropusoHTarnbHble (NPOAOSbHbIE N MONepeYHbIe)
ycurva mn usrmbarome MOMEHTbI, orpefensieMble OT pacYeTHbIX Harpy3ok U
BO34ENCTBMW B Hauboree HEeBbIFOAHbIX MX COYETAHUAX C YY4ETOM BO3MOXHbIX
CMELLEHMI OMNOp M ONOPHbIX YacTen B rnpoLecce aKcnyaTauun.

[Mpy pacyeTe onop crnegyeT yunTbiBaTb ryO6MHY NPOMEP3aHUsa Ui OTTanBaHUS
rpyHTa, gedopmaumm rpyHTa (nydyeHne W npocafgka), a TakkKe BO3MOXHble
N3MEHEHNss CBOMCTB rpyHTa (B npenenax BOCNpUSTUS Harpy3oK) B 3aBUCUMOCTU OT
BpPEMEHU roa, TeMnepaTypHOro pexuma, OCYLEHUs UM OOBOAHEHMST Y4aCTKOB,
npurerarwmx K Tpacce, n Apyrix yCrioBum.

9.28 Harpys3kn Ha ornopbl, BO3H/KaOWMe OT BO3LEUCTBUA BeTpa U OT M3MEHEHUN
ASMHBI  TPYOONPOBOAOB MO BfMSAHWEM BHYTPEHHErO AaBfEeHUS U U3MEHEHUS
TemnepaTtypbl CTEHOK TpyD, OOMKHbI onpenensaTbCa B 3aBUCUMOCTU OT MPUHATON
CUCTeMbI NPOKNaAKM N KOMMeHcau M NpoaosibHbIX AedopManmin TpydoonpoBOAOB C
y4eTOM COMPOTUBMEHUI NepeMeLLEHAM TpyOonpoBoaa Ha onopax.

Ha ykroHax MecTHOCTM M Ha y4acTKax co craboHecywmmun rpyHTamu criegyet
NPUMEHSTb CUCTEMbl MPOKMAAOK Hag3eMHbIX TPyOOMNpOBOAOB C HENOABWXHbLIMU
onopamu, WCMbITbIBAOWMMM  MUHUMArbHbIE Harpy3ku, Hanpumep, MpoKnagky
3MEeNKON C HenogBWXHLIMU OnopamMu, PacrorioXeHHbIMU B BepLUMHAX 3BEHbLEB MO
OO HY CTOPOHY OT BO3YLUHOW OCU TpacChl.

9.29 Harpys3ku Ha HenogBwxHble (MepTBble) Onopbl HaA3eMHbIX 6anoYHbIX CUCTEM
TpyOonpoBOoAOB CrneayeT NPpMHUMAaTh pPaBHbIMU CYMME YCUIUA, NepeaatroLLmxcs Ha
Onopy OT MPUMbIKaOLMX y4acTKOB TpybonpoBoaa, ecnm 3Tu YyCUnns HanpassieHbl B
OOHY CTOPOHY, M PasHOCTU YCUINA, €Crin 3TU YCUIMSA HanpaserieHbl B pasHble
CTOpOHbl. B nocrnegHem criyyae MeHblUass W3  Harpy3ok MpPUHUMAETCs C
KoadpuumneHTom, pasHbimM 0,8.



9.30 TlpogonbHO-NoABWXHbIE M  CBODOAHOMOABWMXHbLIE  OMoOpbl  HanoO4YHbIX
Haa3eMHbIX CUCTEM TpPyOOMpoBOAOB CredyeT paccyuUTbiBaTb Ha COBMECTHOE
OENCTBME BEPTUKANbHOM Harpy3kKM W TOPU3OHTalNbHbIX CUM UM pacyeTHbIX
nepemeLleHnin (Npyu HEeNoaABWMXHOM 3akpensieHnn TpybonpoBO4OB K ornope, Koraa
ero nepemelleHMe npoucxoauTt 3a cyeT u3rmba ctonkn). [Npu onpepeneHun
FOPU3OHTAmNbHbIX YCUNMMA Ha MNOABWXHbIE OMOPbl HeobxoaMmMo NpPUHMMATb
MaKCcMmMmarnbHOe 3Ha4YeHue KoaddmumeHTa TPeHus.

B npamonuHenHbix 6anovHbiX cuctemax 06e3 KoMmneHcauuu npoaorbHbIX
aedopmMaunn HeobxoaMMo y4uTbiBaTb BO3MOXHOE OTKIOHEHME TpybonpoBoga OT
npsimon. BosHukatowlee B pesynbraTe 3TOro pac4eTHOE rOpU3OoHTanbHOE ycunme ot
BO3AENCTBMA TemnepaTypbl W BHYTPEHHEro AaBfeHus, AencTByllee Ha
MPOMEXYTOUHYO OMNOopYy NEPNEHANKYNAPHO ocn TpybonpoBoaa, cneayeTt NnpMHMMaTb
paBHbiM 0,01 BEMUYMHBLI MaKCUMarbHOIO 3KBMBANIEHTHOIO NPOAOSILHOMO YCUNMS B
Tpybonposoae.

9.31 lpn pacyeTe onop apoyHbIX CUCTEM, aHKEPHbLIX OMOP BUCAYUX U OPYrnx
cuUCTeM crieqyeT NPOM3BOANTL pacyeT Ha BO3MOXHOCTb ONPOKUAbIBAHUSA U COBWI.
OcobeHHOCTH pacyeTa TPyoonpoBOoAOB B CEUCMUYE CKUX YCITOBUAX

9.32 Pacuet TpybonpoBoaoB Ha NPOYHOCTb C Y4ETOM CENCMUYECKUX BO3LENCTBUM
AOSPKEH NPON3BOAUTLCS:
Haf3eMHbIX TPYOONpPOBOAOB - NP CEMCMUYHOCTU paloHa CBbliLe 6 6anos;
noa3eMHbIX TPybOonpoBOAOB - NPY CENCMUYHOCTU panoHa CBbiLle 8 6Gansos.

9.33 TpybonpoBoab! A0MKHbI PAaCCUYUTLIBATLCSH HA OCHOBHbIE N OCODbIE codeTaHus
Harpy3ok corracHo CI1 14.13330.

TpybonpoBofbl 1 UX 3NIEMEHTbI AOIMKHbI PaCCYUTbIBATLCA:

Ha yCIOBHblE CTaTUYeCcKme Harpysku, onpegensemMbole ¢ y4eTOM CENCMUYECKOrO
Bo3geuncTsuA. [pyn aTOM npefernbHble COCTOSHUSA OO0IPKHbI NMPUHUMATLCA Kak aN1d
TpyOOonpoBOAOB, MNPOKIIaAblBAaEMbIX BHE CENCMUYECKNX PANOHOB;

Ha cencMU4ecKne BO3LENCTBMS, NOfy4aeMble HAa OCHOBaHUM aHanmM3a 3anucen
CENCMOMETPUYECKUX  CTaHuuMi (B  Buae  akcerneporpaMmmMm, Beriocurpamm,
ceicMorpamm), paHee MMEBLLMX MEeCTO 3eMIeTPACEHUN B paloHe CTpPOUTENbCTBA
WM aHarnorM4yHblX MO CEeUCMUYECKMM  YCIIOBUSIM  MECTHOCTAX. BenuumHbl
NPYHUMaeMblX MaKCUMarbHbIX pPacYeTHbIX YCKOPEHUW MO akceneporpaMmmam
OOIDKHbI BbITb HE MeHee yKasaHHbIX B Tabnmue 10.

Tabnumua 10

Cwuna 3emneTpsiceHusi, 6annol 7 8 9 10

Cencmudeckoe yckopenue, cm/c || 100 200 400 800
2
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9.34 Pac4yeT nog3emHbiX TpybonpoBOA4OB M TPybOMPOBOAOB B HAChINW [OOSDKEH
NPOM3BOANTLCA Ha BO3AENCTBME CENCMMYECKOW BOSHbI, HanpaBfieHHOM BOOSb
NpoaosnibHOM ocu Tpybonposoaa.

PacueT noasemMHbIxX TpyOONpoBOAOB M TPYOONPOBOA4OB B HACbINW Ha OENCTBME
CEeNCMUYECKUX HArpy3oK, HamnpasfieHHbIX MO HOpManM K NpoAOfbHOM OCU
TpybonpoBoaa He NPOM3BOAUTCA.

9.35 PacueT Hag3eMHbix TPybonpoBoAoB Ha onopax AOIkeH NMPOU3BOAUTLCS Ha
NeCTBUE CENCMUYECKUX CUT, HANpPaBIeHHbIX:

BAOMb OCK TpyOGonpoBoaa, Npu 3TOM ONpeaensoTCcsl BeNMYMHbI HanpsikeHUn B
TpybonpoBoae, a Takke NPou3BOAUTCS NPOBEpPKA KOHCTPYKLIUIA ONop Ha aencTeme
FOPU3OHTArbHbIX CENCMUYECKUX HArpy3OK;

Mo HOpManmM K npodonbHOM ocu Tpybonposoda (B BepTUKanbHOM WU
FOPU3OHTarnbHOM MMOCKOCTSAX), MPVM 3TOM [OOIDKHbI OnpenenaTbCs BenUYUHbI
CMeLleHMIn TpybGonpoBoda M A0CTaTOMHOCTb ANMHbI pUrens, npu KOTOpoOW He
npousonaeT cbpoca TpybonpoBoda C OMopbl, AOMOMHUTENbHbIE HAMPSKEHUS B
TpybonpoBode, a Takke MpoBepka KOHCTPYKUWM Ofop Ha  [AOeicTeue
FOPU3OHTArbHbIX U BEPTUKarbHbIX CENCMUYECKUX HArPy3OK.

[lononHUTENbHO HeobXoAUMO MPOBOAMTL MOBEPOYHLIN pacdeT Tpybonposoaa
Ha Harpy3ku, BO3HUKAaoLLME NpU B3aMHOM CMELLIEHWM Orop.

[NMpunoxeHune A (pekomeHayemoe).
KOHCTPYKTUBHbLIE pelueHUss coeanHUTENbHbIX
aetaneun TpyoonpoBoaoB

MpunoxeHne A
(pekomeHgyemoe)

3HayeHus KoahpnLMeHTOB HecyLlen cnocobHOCTK, onpeaensieMble CorfiacHo
8.3, crieqyeT yuuThiBaTbh B pacyeTax ONs CRneayowmx peleHnn coequHUTeNbHbIX
aetanen.



A.1 PaBHONpoxoaHble U NepexoHble TPONHUKOBbIE COeANHEHUS (TPOUHUKN):
BGeclwoBHble, Noflyd4aemMble BblAaBMMBaAHWEM WIMU 3KCTPY3Men OTBETBIIEHMS B

ropsiiemM COCTOSIHUW, W LUTaMMNocBapHble, NoflyYaeMble CBapKoOM Mo obpasyroLmm

ABYX HECMMMETPUYHBIX YacTeln, o4Ha U3 KOTOPbIX UMEeET LeSibHOLLTaMnoBaHHOe

oTBeTBrieHne (pucyHok A.1, a). Pagwuyc #,, L[OmkeH 6biTb HE MeHee TOSLWMHbI
CTEHKN TPONHUKaA;

cBapHble, nony4yaemble NyTem Bpe3ku ogHon Tpydbl (Mnn TpybHon obevarikn) B
ApYyryto nog npsmMbiM yriiom (pucyHok A.1, 6), 1 TPOMHMKM CBapHbIE, YCUIEHHbIE

Haknagkamu (pucyHok A.1, 8), KoTopble LienecoobpasHo NpuMeHsTb Npu &, 2 300
MMm. [Mpy 3TOM [nA TPOMHWMKOB C OTHOLUEHVMEM [MAaMETPOB OTBETBMIEHUA K

marucTpamm & .4 /&, < 0,2 Haknagkyn He cTaBaTcs, a Npu <2/ &, < 0,5 Haknagka
CTaBUTCA TONMbKOo Ha MarucTpanu. LUupuHa Haknagok (pucyHok A.1, 8) AormkHa

OblITb Ha MaruMcTparbHOM YacTu TPOWHUKA &,..; = U.4d,, Ha oTBeTBNeHWM -
Iry = 034,79, TonwmHa HakNagok [OofkKHa ObliTb paBHA TOMWMHE CTEHKM
MarmcTparibHOW YacTu TPONHUKA.

PucyHok A.1 - TponHUKM



o

a) 2

d||‘.’!.
[—=

7 T T
3 3 1

a) 6eCLIOBHbIVM M LITaMnocBapHon; 6) ceapHon 6e3 ycunmearomx 351EMEHTOB; 8)
CBapHOW, YCWUSIEHHbIN Hakfagkamu; 7 - MarucTpanbHad 4YacTb TPOWHUKE; 2 -
oTBeTBIrieHne; 3 - Haknagka

PucyHok A.1 - TporHuKu

A.2 KOHLeHTpU4eCKne LTamMnoBaHHbIE 1 LUTaMMOCBapHble Nepexoabl, nonyyaemMble
nyTeM ropsyen LWTamroBkM (OCadku) U3  UWIMHOPUYECKOM 3aroTOBKUM WU
LUTAMMOBKM N CBapKuU ABYX CUMMETPUYHbBIX 3aroToBOK (pucyHOK A.2). BenuuduHa
yrna & [orvkHa 6biTb He bonee 15°.

PucyHok A.2 - KoHUeHTpnYecknim nepexon



PucyHok A.2 - KOHUEeHTpu4eckun nepexos

A3 3arnywkn (gHvWwa) anmmnTudeckue (pucyHok A.3), nonydaemble ropsayen

LLITAMMOBKOW N MMEIOLLME BbICOTY 3MIMNTUYECKON YacTu i He MeHee 0,2 anameTtpa
3arnyLuKun.

PucyHok A.3 - 3arnyLwka annuntuyeckas
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PucyHok A.3 - 3arnyuika annuntudeckas

A4 OTtBogbl OecLUOBHble, MofydYaemble MyTEM ropsiiern MPOTSHKKM  TPYOHbIX
3aroToBOK, W OTBOAbl LUTAMMOCBapHble, MOMlyYaemble CBapKo W3  ABYX
ropsiveLLTamMnoBaHHbIX CUMMETPUYHbIX 3aroTOBOK (PUCYHOK A.4).

PucyHok A4 - OTBOA 6eCLUOBHbLIU U LUTaAaMMNOCBapHOW




PucyHok A.4 - OTBog 6€eCLLOBHbIN 1 LUTaMNOCBapHON

Bbubnuorpadus

[1] PenepanbHble HOpMbI M NpaBuia B 0bractu NpoMblLieHHo 6e3onacHoCTuH
"MpaBuna NpomMbiLLeHHON 6e30MNacHOCTU ONAacCHbLIX NPOU3BOACTBEHHbLIX 06 BHEKTOB,
Ha_ _KOTOpbIX ucnonb3yercd obopynoBaHue, pabotawoliee non U3bbITOYHbIM
gaereHvem" (yTBepxaeHbl npukasoMm PegepanbHor criyxObl N0 SKONOMMYECKOMY,
TEXHOOrM4YeCcKOMyY M aTOMHOMY Haa3opy oT 25 mapTta 2014 r. N 116)

(M3meHeHHas pepakums, Mam. N 1).
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