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Mpeaucnosue

Lienu n npuHuunel cTangapTmsauum B Poccunckon degepauny ycrtaHosneHs deaepanbHbiM 3aKOHOM
or 27 pexkabpsa 2002 r. Ne 184-03 «O TexHu4eCKOM perynuposaHun», a npasuna paspabotkm -
noctaHosneHunem [lpasntenscrBa Poccuniuckon Pegepaunn ot 19 Hoabps 2008 r. Ne 858 «O nopsaxe
pa3paboTKy U yTBEPXKASHUS CBOAOB Apasuy,

CBeneHun 0 cBoae npaBuvn

1 UCMONHUTENEL - WrxuHupuHroBass Hedrerasopas koMnaHus — Bcepoccuickuii HayyHo-
UCCNEeaoBaTeNbCKU UHCTUTYT MO CTPOUTENLCTBY U 3KCnnyatauuu tpybonposoaos, obbektos TIK

(OAO BHUNCT)

2 BHECEH TexHuuyeckum komuteTom no ctangaprtmisauumn 1K 465 «CTtpontensCcTteoy

3 NOLAIOTOBAEH «k yreepwpeHwio [enapraMmeHTOM  apxXuTekTyphl, CcTpouTenbcTBa W
rPAnoOCTPOUTENBHON NONUTUKM

4 YTBEPXIEH npukazom MuHuCTEpCcTBa pervoHanbHOro pasentns Poccunckon Qepepauiny
(MuxperuoHn Poccun) ot 29 nekabpsa 2011 r. Ne 621 n BBeneH 8 genucteme ¢ 01 supaps 2013 r.

5 SAPEMMCTPUPOBAH ®egeparbHbiM areHTCTBOM NO TEXHUYECKOMY perynmpoBaHnio 1 MeTposiorn
(PoccravgapTt). lNepecmotp CI1 33.13330.2010 «CHull 2.04.12-86 PacuetT Ha pPOouvHOCTb CTanbHbIX
TpyOONpPOBOAOBY

NHpopmauua 00 USMEHEHUAX K Hacmosawemy €800y npasun nybnukyemes 8 exea200HO u30a83eMOM
UHOPMAUUOHHOM yKazamene «HauuoHansHele cmanodapmei», a MeKkem U3MEHeHul U 1onpagok — 8
EXEMECAYHO u30aeaemMblXx UHOPMAUUOHHBIX yKasamensax «HauuonansHsbie cmaHoapmbly., B crnyvae
flepecMompa (3ameHsl) unu ommeHbl HaCmoALee0 €800a npasun coomeememeyroujee yeedomsieHue 6yoem
OryONUKOBAHO 8 EXEeMECAYHO u30asaemMoMm UHEOPMAEUUOHHOM YyKaszamene «HayuoHanbHeie cmaHoapmebi»,
Coomeemcemeyrowiast UHGhopmauusi, yeedoMNeHUe U MeKcmbl PasMewaomes makxe 6 UHGOPMaUUOHHOU
cucmeme obwez20 nob3oesanus — Ha oguyuansHoM caume paspabomyuka (Munpezuon Poccuu) 8 cemu
HmepHem

© MunperuoH Poccnu, 20171

HacTosiliMin HOPMATUBHBIA AOKYMEHT HE MOXET ObiTe NOAHOCTBKY UNU YACTUYHO BOCMPOUIBELAEH, TUPAXWPOBaH W
pacnpocTpaHeH B KadecTse oduumManbHOro nsfganua Ha tepputopuy FPoccunckon depepaunn Hes paspewenns MuHpervoHa
Poccun
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1V

BBenenne

Hacrosmmii cBoa npaBUil COCTABJIEH ¢ YYETOM TpeOOBaHUM
penepajibHbiX 3aKOHOB OT 27 pekabpsa 2002 r. Ne 184-@3
«O TexHHM4YecKoM perymupoBanuu», or 30 pexabpsa 2009 r.
Ne 384-D3 «TexHuueckuit pernaMenT o 0€30macHOCTH 3aHUH
¥ COOPYXKEHHI.

AKTyaJIu3auds BBITIOJIHEHA aBTOPCKMM KosuiektuBoM OAQO
BHUWCT - xana. TexH. Hayk B.B. PoowoecmeeHckuu -

PYKOBOIUTENb TEMBI, UHX. B.Il. XankuH.



CI1 33.13330,2012
CBOJ IIPABILI

PACHET HA IMPOYHOCTbD CTAJIBHbBIX TPYBOIIPOBOAOB

Pipe lines

Hata seeaennn 2013-01-01

1 O6aacTh NpUMEHEHHA

Hacrosiyuii C€BOJA 1MpaBUJI paclpOCTpaHse€TCs Ha CTajdbHbie TpybompoBoasl (B
AajbHEHnIeM — TpyOONpoBOABl) pa3sNIUYHOIO HA3HAYCHUS HOMMHAIbHBIM JHAMETPOM [0
1400 Bknroy., npenHasHa4yeHHbIE U1 TPAHCHIOPTUPOBAHMS XHUIAKUX M ra3zoo0pasHBIX Cpex

nasnenuwem 1o 10 MlIla v temneparypoin ot muHyc 70 °C mo nmwoc 450 °C Bxawou., W
YCTaHaBJIMBACT TPEOOBAHUA K pacyeTy HX Ha IIPOYHOCTh U YCTOMYUBOCTD.

HacrosAmuil cBOA mpaBHJI HE PaCIpPOCTPAHACTCA HA MaruCTpajibHbIE U NPOMBICJIOBBIE
ra3o- U HEPTEHpPOBOABI, TEXHOJOTHUYECKME M IIAXTHLIE TPYOOIMpPOBOLLI, Ha TPYyOOTPOBOIHI,
paboTaromiye  MOJ  BaKyyMOM M HCOBITHIBAIOLIME  JAMHAMMUYECKUE  BO3ITECHCTBUS
TPAHCIIOPTHPYEMOH cpenibl, TpyOOnpoBOJAbl 0CO0Oro HaszHayeHHsA (ATOMHBIX YCTaHOBOK,
[IEPEABUXXHBIX arperaToB, rMApo- U MHEBMOTPAHCIIOPTa M Jp.), a TaKXKe Ha TpyOOonpoBOALI,
perilaMeHTUpOBaHHbIE B [ 1].

2 HopMaTHBHBIE CCHINKH

B HacTosllleM CBOJZie MpaBWJl IPUBEACHBl CCHIJIKM Ha CHENYIOLME HOPMATHUBHbBIE
NOKYMEHTBI:

['OCT P 52720-2007 ApMmarypa TpyOonpoBoHas. TepMHUHEI U OIpeacNeHNs

['OCT 12.1.007-76 CCBT. Bpenunie semiectBa. Knaccuduxaiiys 4 oduiyde TpeOOBaHUA
0e30MacHOCTH

CII 14.13330.2011 «CHulI II-7-81* CrpourenscTBO B CEHCMUYECKUX PAHOHAX

CII 16.13330.2011 «CHulI 11-23-81* CranbHble KOHCTPYKLIUK

CII1 20.13330.2011 «CHuII 2.01.07-85* Harpy3ku u BO3ACHCTBUA»

CIT 24.13330.2011 «CHull 2.02.03-85 CBaiiHeie GyHOaMEHTEI»

CIT 35.13330.2011 «CHuII 2.05.03-84* MocTtsl 1 TpyOEI»

IIpumeyaHn¥ue - [Ipy monp3oBaHHMM HACTOALMM CBOAOM NPpaBHI LENECOODPA3HO NPOBEPHTD
NEHCTBHE CCHIIOMHBIX CTAHAAPTOBR M KJIaCCH(PHUKATOPOB B HHPOPMALMOHHON cucTeMe 00LIETO 1T0/1630BaHMS — Ha
oQHULMATTEHOM caiTe HauuoHaabHOro opraHa Poccuiickoi denepauuu no craHAapTU3aUMK B ceTH VIHTEpHeT
WIM N0 €XEerogHO H3AaBaeMoMy HHQOPMALMOHHOMY YKasarelio «HauuoHalbHBIE CTAHIAPTHI», KOTOPBIH
Oony0AUKOBAH 10 COCTOAHUIO HA 1 AHBApPA TEKYLIErO roja, ¥ 1o COOTBETCTBYHOLWNM €XKEMECAYHO H34aBACMBbIM
MHPOPMALIMOHHBIM YKAa3aTeNsuM, OnmyOJHKOBAaHHBIM B TEKyLIeM rogy. EcCnu CCHIIOYHBIN JZOKYMEHT 3aMEHEH
(M3MEHEH), TO MPH MOJB30BAHMHM HACTOSIUMM CBOAOM [IpaBWI cClieAyeT PYKOBOJACTBOBATHCS 3aMEHEHHBIM
(M3MEHEHHBIM) JOKYMEHTOM, Ecnn CChIOYHBIN MartepHal OTMECHEH 0e3 3aMeHbl, TO MOJIOXKEHHE, B KOTOPOM
[JaHA CChIJIKA HA HEr0, MPUMEHAETCA B YaCTU, HE 3aTParuBalolie! 3Ty CChLIKY.,

3 TepMHHBI K OnIpeaeICHUA

B HacTosieM ¢BOJIE MpaBuil MIPUMEHEHB! CIECAYIOIHE TEPMUHBI C COOTBETCTBYIOIIUMH
ONpELEICHUAMU:

3.1 ankep: YcrponcTBO, obecrmeunBarouiee CTAaOMIBHOCTH IPOEKTHOIO ITOJIOXKEHHS
TpyOOnpoBoAa Ha OOBOAHEHHBIX YYacTKaX TPacChl;

U3naune opuumHaibHOE
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3.2 OannacTtuposka TpyOonpoBona: YcTaHOBKa Ha TpyOONpoOBOAE YCTPOMCTSB,
00€eCIeyrBaIOLIMX €ro MTPOEKTHOE NON0KEHHE Ha OOBOJAHEHHBIX YYaCTKaX TPaccehl;

3.3 MUHHMAaJAbLHAsA TOJIUMHA cTeHkn: HoMHuHalbHasgs MHWHYC HONYCK H3 TOJIIMHY
CTEHKH TPYOBI;

3.4 HOMMHAIbHAA TOJWMHA CTeHKH TPYyObl: TonlpuHa CTEHKM TPYyOHI, MOMy4YeHHas
M3 pacuyeTa Ha INPOYHOCTh NOA BHYTPEHHUM JAaBJICHHMEM H OKpYIVIEHHas 10 Oimxamero
OONBIIEr0  3HAYEHWs, MNPEAYCMOTPEHHOr0 TIOCYJapCTBEHHBIMH  CTaHJapTaMH MM
TEeXHUUYSCKHUMH YCIOBHUIMH;

3.5 HOMHHANbHbIA auamerp: IlpubGau3uTeNnsHO paBeH BHYTPEHHEMY JIHAMETPY
TpyOOTIpOBOAa, BBIPAKCHHOMY B MHUIHMETPAX U COOTBETCTBYIOIMH OaMxaumeMy
3HAYCHUIO K3 psla YHCEJl, NPUHATBIX B YCTAHOBJEHHOM IOpAAKE (HE HMMEET €AUHHLEI

nusmepenus), 'OCT P 52720;

3.6 paOouee naBjeHue: HaubOosblllee H3OBITOUHOE JaBJICHUE B JAHHOW TO4KE
TpyOonpoBoaa Ha BCEX IMPEAYCMOTPEHHBIX NPOEKTOM CTaLUUMOHAPHBIX pEXHUMax padOThI

TpyOONnpoBOAA;
3.7 pacueTHanA TOJILHHA CTEHKH TpyOonpoBoaa: TonmuHa CTEHKH, ONpeAeseMas 13

pacdeTra MO 3aJaHHBIM 3HAYECHHSAM PacyETHOrO JABJIEHHMs, HApYXHOro JuaMerpa TpyOel W
pPacYETHOrO CONPOTHUBIEHUS MaTepHana;

3.8 coeaMHHUTE/bHBIE JeTANH. ONEeMEHTH TpyOonpoBoAa, NpedHa3HAYEHHBIE IS
U3MEHEHUS HAlpaBICHUS €ro OCH, OTBETBJICHMA OT HEro, M3MEHEHHMsi €ero AauaMeTpa,
TOJMIMHBI CTEHKU M repMeTU3aluM (OTBOL, TPOMHUK, NEpPexol, NEpeXoaHoe KOJIbLO, AHHUILE
(3ariry1uka));

3.9 ynpyruii marn6: M3meHeHue HampaBiaeHHs OCH TpyOompoBoJa (B BEpTHKaJIbHOH
WA FTOPH3OHTAIIBHOM IMIOCKOCTX) 0€3 HCNOJIb30BaHMA OTBOIOB.

4 O003HaYeHMS H COKPALLEHUS

B HacTostiiem ¢BOAE NIpaBUJI IPUHATHEI CIEAYIOWKUE 0003HAYEHUS U COKpaIlCHUA:
bmais Digr — LIMPUHA HAKIANOK COOTBETCTBEHHO MAaruMCTPaJIbHOM YacTH W OTBETBJICHHSA
TPOHNHHKOBOI'O COCAUHECHHUS;
Dy — HOMHMHIBHBIA JUaMeETD;
d.— HapyXHBIK AMaMeTp TPYO U COSIMHUTEBHBIX ACTANICH;
del, dey— HAPYXKHBIM AMAMETP COOTBETCTBEHHO MAarMCTpPajJbHOM YaCTU M OTBETBJICHHS
TPOMHUKOBOI'O COCAMHEHUS;
dsy— BHYTPEHHHUH AUaMeETp TpYO;
h — BBICOTA JIMIITUYECCKON YaCTH 3ariyllKH,;
»— KOIDOUIUEHT NOBLIIEHUA TMOKOCTH THYTBIX OTBOLOB;
My, N1— PAacUETHBIC M3rvbalolui MOMEHT M YCHJIME HAa €QWHUILY JJIMHBI MPOJOJbHOIO
ceueHus TpyOonpoBoa;
Ms — KOIPOULMEHT UHTCHCU(PUKALMUA HANPAXKESHUHN;
pn— pabouee (HOPMATUBHOE) JABJICHNE TPAHCIIOPTUPYEMOM CpELBI,
Grer— HODMATHBHAsA BeTpOBasg Harpy3ka Ha e€IUHMLY JUIMHBl HAJ3E€MHOIO
TpybOonpoBoaa;
Gnen— HOPMATUBHAs I'OJIOJIEAHAS HATPY3Ka,;
Jow — HOpPMATHUBHAS CHETOBas HarpyskKa;
gcp — HOpPMATUBHAs HArpys3Ka OT BECa TPaHCIIOPTUPYEMOM CpeEabI;
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R,, R,— pacyeTHble CONpPOTHUBJICHMSA MaTepHaja TpyO0 M COCAMHHUTCIbHBLIX [ETalieH
COOTBETCTBEHHO 10 BPEMEHHOMY COIIPOTHUBICHHUIO H NPEAETY TEKYYECTH;
Ryny Ryp — HOPMAaTUBHBIE CONPOTHUBJICHHS MaTepuaja TpyO U COELMHMUTENBHBIX AECTaICH
COOTBETCTBEHHO MO BPEMEHHOMY CONPOTUBIECHHIO U MPENETY TEKYUYECTH;
¥ — Paguyc KPHUBHU3HBI OTBOJA;
Yree — PadHYC 3aKpYIrJIEHUSA TPONHUKA,
{ — pacueTHas TOJLIMHA CTCHKU TPYO U COCAUHHUTEIILHBIX IE€TANIEH;
fnom — HOMHHAJIBHAA TOJLHMHA CTEHKH TPYOb! COEAUHUTEIIbHBIX AETANICH,;
{i — TOJUMHA U3O0JIILIMOHHOTO (TEILUION30IALMOHHOI0) NOKPHITHSA TpyOOnpoBoaa;
Y.~ KO3IQPUUMEHT yclioBUi paboTel TpyOONpoBoaa;
Yr— KO3 UIMEHT HANECKHOCTH 110 HArpy3Ke;

Ymu — KOIDPHUIMEHT HANECKHOCTH [0 BPEMEHHOMY COIPOTHUBJIEHHIO MaTepHala TpyO
M COeMHUTENBHBIX ACTa/eH npyu HopMaabHOH Temrepartype (20 °C);
Ymy — KOIQOWLUHEHT HAJEXHOCTH 10 IHpedeay TeKy4yecTH MaTepuana Tpyo
U COCAMHUTENBHBIX AeTajleH npu HopMaibHOH TemnepaTtype (20 °C);
¥, — KOI(PQHUUHEHT HaleXKHOCTH 1O OTBETCTBEHHOCTH TpYOOIpoBOAa;

Yo — TNONPAaBOYHBIM  KO3GGUUHMEHT  HANEXKHOCTH N0  Marepuany  TpyO
U COCAMHHUTEIIBHBIX AETaJIe IpU PACYETHOU TEMIIEPAType IKCIUTyaTaluH B
pacyeTax Mo BpEMEHHOMY COIPOTHBIIEHHIO;

Y, — TONPaBOYHBIA  KO3Q(ULUMEHT  HAAEKHOCTM N0  matepualy  TpyO
U COCOUHUTENBHBIX [JETaJICH NpH PacCyETHON TEMIIEpaType IKCIIyaTaluUH B
pacuerax o npeaenay TeKy4ecTH;

Y, — KOI(POULHMEHT HALEKHOCTH Ui TpYO M COCAMHMUTENILHBIX JETajlcH B pacyerax
[10 BPEMEHHOMY COIPOTHBIICHUIO;

Yep — OOBEMHBIN BEC TPAHCIIOPTHPYEMOH CPE/IBI;

N — KOQOULUUEHT HeCyLer cCrIocOOHOCTH TpYO U COCAMHUTEINIBHBIX ACTAJIEH;

A1, Ao, Ap— TEOMETPUYECKHM  IapaMeTp  COOTBETCTBEHHO  MAaruCTpaJlbHOM  4acTw,
OTBETBJIEHUA TPOUHUKOBOI'O COCAUHEHHUSA U OTBOJAA,
Onp — MAaKCUMaJbHOE  MPOJOJBHOE  HaNpsSXKEHHE  OT  pacyeTHBIX  Harpysok
U BO3/1CUCTBUM;
o' — MakcumalibHOE (PUOPOBOE) CyMMApHOE MPOAOJIBHOE HANIPIKCHHUE;

GppN — HPOLOJBHOE OCEBOE HAIIPSXKEHHUE OT paCYETHBIX Harpy30K U BO3JAECHCTBHH,
W, Wy, Op— MApaMETP BHYTPEHHEIr0 [HAaBJICHUWA COOTBETCTBEHHO MAarMCTpajJbHOH YacTH,
OTBETBJICHUS] TPOMHUKOBOTO COSAUHEHHUA ¥ OTBOJA.
I'BB -~ ropu3oHT BBICOKHX BOJ

S5 O0uIMe nNoJIoKeHu

5.1 Hna tpyOGompoBoAoB cleAyeT MPUMEHATL TpyObl M COCAMHHUTEIBHLIE JETalM,
OTBEYAKILHE TpeOOBAHMAM HALMOHANBHBIX CTAHAAPTOB, YTO HOJKHO OBITH MMOATBEPXIACHO
CONPOBOJUTE/ILHBIM JTOKYMEHTOM (macmopToM wuiau ceptuduxarom). Ilpu oTcyrcTBUM
YKa3aHHOTO JOKYMEHTa COOTBETCTBHE TpPYO M COCAMHUTENBHBIX JETaJC€H TpPeOOBaHUAM
HAaUUOHAJIBHBIX CTaHAAPTOB JO/DKHO OBITh MOATBEPXKICHO HCIBITAHHEM HX O00pa3sLoB B
obbeme,  ompenenseMoM  HOPMAaTUBHBIMM  JOKYMEHTaMHM  Ha  COOTBETCTBYIOLIME
TpyOONpOBOAKL.

5.2 PacueT TpyOOMNpOBOOB Ha MPOYHOCTh U YCTOMYMUBOCTD AOKEH POU3BOLUTECS IT0
METOAY NMPEACTBHBIX COCTOAHUN U BKIHOYAET ONPEAEICHUE TOJIUMAH CTEHOK TPpYyO, TPOHHUKOB,
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NepexomoB, OTBOAOB M 3arfyllieK, I[POBEACHHE IIOBEPOYHOrO0 pacueTa MNPHHATOrO
KOHCTPYKTUBHOIO peLIeHUS TpyOOoIpoBoa.

5.3 IloBepouHbId pacyeT TPyOOIPOBOAOB ChaeAyeT IPOU3BOANTE HA HEONAronpUsaTHeIE
COYETaHUs HaArpy30K M BO3AECHCTBUH IJI KOHKPETHO NPUHATOrO KOHCTPYKTHBHOIO pELICHHSA
¢ OLCHKOM TMPOYHOCTH H YCTOMYMBOCTH TMNPOAONBHBIX Y TIONEPEYHBIX CEUEHUH
paccMaTpUBaeMoro Tpyoonpososa.

6 Harpy3xku 1 BO31eHCTBHUA

6.1 Pacuer TpyOOIipOBOAOB Ha NMPOYHOCTh CACAYET BHIIIOJIHAThL ¢ YYETOM HArpy3okK H
BO3JICUCTBHH, BO3HUKAIOLIUX TIPU UX COOPYKEHUH, UCTTBITAHUU M IKCILTYyaTalluH.

PacueTHble Harpys3kd, BO3JCHCTBHI M WX BO3MOXHBIE COYETaHHS HEOOXOAUMO
[IPUHUMATH B cOOTBETCTBUH ¢ TpeboBanuamu CIT 20.13330.

6.2 Koo pHUMEeHTE! HaJEXKHOCTH 110 HAarPy3Ke Yy CeAyeT IPUHUMATE 110 Tabsuue 1.

6.3 HopmaTuBHbl€ HAarpy3kd OT COOCTBEHHOro Beca TpyOomnpoBola, apMaTyphl H
O0yCTpOWCTB H30JALMH, OT Beca MU JaBJICHHA TIpPyHTa HeoOXoOUMO MpPUHHMATL B
cooTBeTcTBUM ¢ Tpebosanuamu CIT 20.13330.

TadoOnuupa 1

| Harpy3ki 1 Bo3feHCTBHS Crnioco® npoxIaaKu Koadpduunenr
| ] py6onpoBoa HaJIeXKHOCTH
Bun XapaKTepUCTHKA 10136 MHbIH [0 Harpyske yr |
[locTosHHEBIE Cob6cTBeHHbIN Bec TpyOONpoOBOAa, + + 1,1(0,95)
| apMaTypbl U 00YCTPONCTB | I
Bec uzonsuun + i +- 1,2
Bec ¥  naBneHWe - rpyHra + - 1,2 (0,8)
(3aCBINKU, HACHITTH)
[IpenBapurenbHOE  HANpAXKEHHE + + 1,0(0,9) '
TpyOonpoBoaa (ynpyru# Hu3rud
[1o 33JITaHHOMY IpoOUMmo, |
peaBapUTEC/IbHAS pacTAXKa
KOMIIEHCATOPOB K Op.)
I'mapocraTuyeckoe NABJICHUE + - 1,0
BOJbI l | l
BpeMeHHBIE BHyTpeHHee JaBlICHHE
MTATEIIbHBIE TPaHCHIOPTHPYEMOH Cpelnl:
razoo0pa3Hon + + 1,1
KAOKOH + + 1,15 |
| Bec TpancnoptupyeMoin cpensl:
razoo0pasHoi + + | 1,1 (1,0)
KHUIAKOH + + 1,0 (0,95)
TemnepatypHbli nepenaj + | + | 1,1
METa/ll1a CTEHOK TpyOonposoaa
| HepaBHoMepHbie  pedopmaluy | + + I 1,3
IPYHTA, HE COIPOBOXIAIOIHECH | | |
H3MEHCHHEM  €r0  CTPYKTYPHI |
(ocadkH, My4YEeHUs U ap.) | |
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Oxonuyanue mabauyvl 1

l L - - - ke _——_——————m-—‘_——I———__C -
. noco® NpoKIagKu Koadduymenr
Harpysku u Bo3aencTBUS POKIIaL | b4
yOOIpOBOAA HaJEXHOCTH

[: E_Hf:_ XapaxTepucTHKa NO3EMHEI | Haf3eMHBIl | mO Harpyske
Kpatko- CHeropas — + 1,4
BPEMEHHBIE ["'ononennas - 1,3
Berposas - 1,2
TpancnopTHpOBaHHE OTHEIBHBIX + 1,0
CEKIIMH, COOPYIKECHUE
| TpyOonpoBoAa, HCIMBITAHHE W
MPOIMYCK OYMCTHBIX YCTPOUCTB
OcoOrle CelicMuYecKUe BO3AEeHCTBUSA 1,0
Hapymenne TEXHOMOTHYECKOro 1,0
mpouecca, BPEMEHHBIC | | |
HEHMCITPAaBHOCTH WM  TI0JIOMKa
000pyAOBaHHUS

HepaBHoMmepHble  aedopMaluy + + 1,0
| TpYHTAa, CONPOBOKAAIOLUNECH
H3MEHEHUEM  €ro  CTPYKTYPHI |
(cesieBbi€ MOTOKH M OIOJI3HH,
AehopMalmy 3EMHOM
| MOBEPXHOCTU B pPallOHaX TOPHBIX
| BBIpaOOTOK H KapCTOBBIX |
| palloHaXx; aehopMalUn
MPOCaAOYHBIX  TPYHTOB  IIPH | |
3aMayHBaHUM WJIH BEYHOMEP3NBIX |

B | pH OTTanBaHHH H ):lp.L____]___

6.4 HopmaTuBHOE 3HAYE€HUE BO3NCUCTBUA OT MPEABAPUTEILHOIO HaNPsHKEHUS
TpyOonpoBoja (ynpyruid u3ru® Nno 3aJaHHOMY INpPOOWIIIO, IpeABapUTENbHAasA pPacTKKa
KOMJIIEHCAaTOpPOB NPH HaA3eMHOM NPOKIaAKe U Ap.) HAJIEKUT ONpPEHAEHATh IO MPHHATOMY
KOHCTPYKTUBHOMY pPelieHuI0 TpyOoImpoBoa.

6.5 HopMaTUBHOE 3HAYCHHUEC HABJICHUSA TPAHCIIOPTHPYEMOH Cpelbl YCTaHABIHBACTCH
NPOEKTOM.

6.6 HopMaTUBHY10 Harpysky OT Be€Ca TPaHCIIOPTHPYEMOH cpelbl Ha €OWHHIYY IJIUHBI
Tpy6omnpoBoaa CleAyeT OnpeAeasTh N0 popmyie

+ + +

+ +
+ +

|

T

4ch(de —2tn0m)2' (1)

ep =

6.7 HopmaTuBHBIH TeMnepaTypHBIH Mepernan B TpyOONMpoBoAe NPUHHMMAETCS PaBHBIM
pa3HULE MEXAY MaKCMMaJIbHO WJIM MHUHUMAIBHO BO3MOXHOM TEMINEPATypOH CTEHOK
TpybonpoBoAa B MpoLecce IKCIUIyaTalMd MU HAaUMEHbIIEeH WM HanOoJIbIIEH TEMIIEPATYPOH,
pY KOTOPOH (PUKCUpYETCs pacueTHas cxeMa TpyOornpoBoaa.

6.8 HopMaTiBHYIO CHEIOBYIO Harpy3Ky Ha €QWHMIYY QJIMHBI HAA3€MHOT0O TpyOOnpoBoia
HaJICXKUT ONPEACHATE 110 hopmyJie

q.. =0,45,(d, +2t,), (2)

rae S, — BeC CHEroBoro rnoxkposa Ha |1 M FOPHU30HTANIBHON NMOBEPXHOCTH 3€MJIM CllelyeT
npuHuMaTte no CIT 20.13330.
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6.9 HopmatuBHyro Harpy3ky oT OOJNEACHEHMs Ha €JUHMIY IIHHBI HaJ3€MHOTO
TpyOONpOBOLa CNEAYET ONIPEACTIATD:
IpU HapyXKHOM Auamerpe tpyoOomposoaa (d. + 24) S 70 MM BKIIOYHTENLHO IIO

CII 20.13330 kax HOPMATHBHOE 3HaYCHUE JUHCHHOM I'OJIOJIEAHON HAIPY3KH;
npy de + 2¢; > 70 mMm 110 hopmyiie

neq = T(d, + 281, (3)

rae i’ — HOpMaTUBHOE 3HAYEHHUE TOBEPXHOCTHOHW rojo/IefHOM HArpyskH, OINpeneaeMoe Nno
CIT 20.13330.
6.10 HopmatuBHyr0o BeTpOBYKW HAarpy3ky Ha €OWHHLY [UIMHBI HaI3€MHOIO
TpyOOnpoBoAa w,, NEUCTBYIOWIYIO NEPICHANKYJISIPHO €0 OCEBON BEPTUKAIBHOH IUNIOCKOCTH,
CIEAYET ONpeAeniaTs 1o GopMmyJie

Qoer = (wstc T Wdyn )(de T 2tf)! (4)

rfie CTaTHYECKYI0 Wy, U JUHAMHYECKYIO W, COCTAB/AIOLIME BETPOBOH HArpy3kH clemyeT
onpenenats no CII20.13330, npu >TOM 3HauyeHUe wy, HEOOXOAUMO OMpENENATE KaK IJif
COOPY>XEHHUSA C PAaBHOMEPHO pacnpeIeIeHHON MAacCO! M MOCTOAHHON KECTKOCTBIO.

6.11 HopMmaTuBHEIE 3HA4YE€HUs HArpy3oK U BO3ICHCTBHUM, BO3HHUKAIOIMX IIpH
TPAHCIIOPTUPOBAHUM OTACABHBIX CEKLHH, IPU COOPYKECHUU TpyOONpoBOAa, UCMHBITAHHH H
[IPOIYCKE OYHMCTHBIX YCTPOHCTB, CJEAYET YCTAHAB/IMBATh IIPOEKTOM B 3aBUCUMOCTH OT
Cr1Ioco00B NPOU3BOACTBA ITUX pabOT U NPOBEACHMA UCIBITAHUH,

6.12 CellcMHUYECKHEe BO3ACHCTBHA Ha HAA3E€MHBIE M TIOJA3E€MHBIE TpPyOONpPOBOAbL
HaJU1eXXUT npueuMats coryiacHo CII 14,13330.

6.13 Harpysku #“ BO3AEHCTBHUA, BBI3BIBAEMBIC PE3KUM HapylLIeHHEM Tpolecca
IKCIIyaTalM¥, BPEMEHHOM HEMCNpPaBHOCTBIO M TIOJOMKOM 000pyAoBaHusA, CIEAYET
yCTAHABJIUBAThL TIPOEKTOM B 33aBUCHUMOCTH OT OCOOEHHOCTEM TEXHOJOrHYECKOro pexuma
IKCILIyaTALMM.

6.14 Harpy3ku u BO3OQEHCTBHMS OT HEPAaBHOMEPHBIX AedopMaluil TrpyHTa (0OCaJOK,
[MYYEeHWs, CEeJIEBBIX IIOTOKOB, OMOJI3HEH, BO3ACHCTBHHA TOPHBIX BLIPAOOTOK, KapCTOB,
3aMauMBaHUs NPOCANOYHBIX I'PYHTOB, OTTAMBAHUS BEYHOMEP3JIBIX I'PYHTOB U T. [.) HAAJICKUT
ONpeneNsATh Ha OCHOBAHUM aHAJIM3a IPYHTOBBIX YCJIOBHH U HMX BO3IMOXKHOI'O M3MEHEHUA B
[POLIECCE CTPOUTEIILCTBA U IKCIUTyaTalluu TpyOOrnpoBOIOB.

6.15 HopmaTuBHBIE Harpysku ¥ KO3(POUUUEHTHI HAACKHOCTU MO Harpys3ke oT

MOABHXXHOIO COCTABa JKEJE3HBIX M ABTOMOOWJIBHBIX JOPOr CAEAYET OINPEAEsATh COIMIACHO
CI1 35.13330.

7 PacuerHble XapaKTePUCTHKH MATEPHAJIOB TPYD U COeNMHHTEIbLHbIX
aerajen

7.1 PacueTHBle CONPOTHUBIEHUS Marepuana TpyO U COEAUHUTETBHBIX HETaJIEd IO
BPEMEHHOMY COIIPOTHUBJICHHIO R,, NpeAcny TeKyuecTM R, NpH pacyeTHOH TeMIepaType
CJICAYET ONpPeAeIATh 10 GOPMYIaM:

R = Duwle (5)
YmuYnYtu
R (N
R, =2l (6)
meYnYn’
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7.2 HopMatusHbie conpoTuBileHMsa R,, W R, cienyer IpUHUMATh pPaBHBIMH
MUHUMQJBHBIM 3HAYE€HHUSIM COOTBETCTBEHHO BPEMEHHOTO CONPOTHUBJICHHUS W Tpeaena
TEKY4eCTU MaTepHala TpyO U COSHWHHUTENILHBIX HETaleH MO rocyAapCTBEHHBIM CTaHIapTaM
WIM TEXHUUYECKHUM YCJIOBHAM Ha TPYOBl M COEAUHUTE/BHBIC HNETAH, ONPEHeNISIEMBIM [pU
HOPMaJILHOH TeMIepaType.

7.3 3HayeHHA KOI(PPUUHUEHTOB HAACKHOCTH [10 MATEPHANY Ymy U Ymy TPYO H
COCOUHUTEIBHBIX ACTAVIEH HAIJICHKUT IIPUHUMATD I10 TabauuaMm 2 u 3.

7.4 3HayeHUsA TNOMPABOYHBIX KOI(DPUIMCHTOB HAACKHOCTH MO Marepualy TpyO

COCIMHHUTENBHBIX JeTallel Y, H Y, I[PH pacueTHOM TeMIieparype IKCIUTyaTalUu
TPYyOONpPOBOAA CIEAYET NPUHUMATD 110 Tabauue 4.

7.5 3nadyeHus KOIPPHUUMEHTA HAASKHOCTH I10 OTBETCTBEHHOCTH Y, TpyOorpoBoaa
cjlieayeT NPUHUMATD 110 Tabnuue S,

7.6 3HaueHus KoOdQdUUMEHTAa YyCIoBUM paboTbl Y. TpyOOIpoBOAa HEOOXOAUMO
NPUHUMATH 10 Tabnule 6.

Tabdbauunga 2

el S T L L PRSP Y Y v RS S

Koadppuuuenr
XapakTepucTuka Tpy0d U COEAUHUTEIbHBIX JeTaleH HAZEXKHOCTH 1O
L I — — MATCPRALY Ymy |
CBapHble W3 MaJIONEPIUTHON M OCHHHMTHOW CTalH KOHTPOJIUPYEMOMH 1,34
MPpOKAaTKM M TEPMHMYECKH YINPOYHEHHBIE TPYObl, H3TrOTOBJICHHBIE
ABYCTOPOHHEH 3JIEKTPOAYIOBOM CBAapKOHW MOL (PAKOCOM IO CIUIOUTHOMY |
TEXHOJIOTMYECKOMY LIBY, ¢ MUHYCOBBIM JIOMYCKOM 110 TOJIIMHE CTEHKH HE |
bonee 5 % u npowenwne 100 %-HBIA KOHTPOJbL HA CIUVIOUIHOCTE
| OCHOBHOTO MeTallla ¥ CBapHBIX COEAWHEHHWA Hepa3pyllaloUIHMH
METOAaMH
| CBapHbl€ H3 HOpMAIH30BaHHOM, TEPMUYECKH YIIPOYHEHHON CTalM M CTaNH 1,40
KOQHTPOJMPYEMOH [IPOKATKHU, U3TOTOBJICHHBIC IBYCTOPOHHEH
MEKTPONYTrOBOH  CBApKOH  Mog  (GAOCOM  NnoO  CIJIOUIHOMY
TeXHOJIoruueckoMy By M mnpoweamune 100 %-HBIA KOHTPOJIbL CBapHbBIX
COCAWHEHUN Hepa3zpyLIalOWIUMUA METONAMHU
CBapHbie M3 HOPMAJIM30BAHHOW WU TOPAYEKATAHON HU3KOJAETMPOBAHHOM 1,47

UITH YII€POAUCTON CTaJIH, U3rOTOBJICHHBIE IBYCTOPOHHEH
3NeKkTpoaAyrosor cesapkoit u npowenmue 100 %-HeI KOHTPOIbL CBAaPHEIX
COENMHEHHM HepaspylaloiUuMy MertolamH; OeClIOBHBIE XOJOAHO- H
TEI0A¢HOPMUPOBAHHEIE

CBapHBIE W3 TOpPAYEKATAHON HU3KOJETUPOBAHHOM WM YIJIEPOAUCTOM 1,55
CTalld, H3rOTOBJICHHBIE ABYCTOPOHHEH JJICKTPOAYrOBOM CBApKOH HIIM
TOKaMHU  BBICOKOM  YacCTOThI; ILUTAMNOBAHHBIE W  LUTAMIIOCBAPHBLIE
COE/MHUTE/bHBIE  JAETalM;  OCTaJbHble  OeCLUOBHBIE  TPYORl M
COEAUHUTENBHBIE JETaIH

[IlpumMeuanune - Jomyckaerca npuMeHATs Koadhduumentst 1,34 smecto 1,40, 1,40 BMecTo 1,47
1 1,47 Bmecto 1,55 naa TpyO, HM3rOTOBICHHBIX JABYCTOPOHHEH CBApKOW I10JA (MJIHOCOM HIIH 3JICKTPOCBAPKOH
TOKAMM BBICOKOH 4acTOTHI, CO CTEHKOHW TonmuHoW He Oonee 12 MM FpH HCHONB30BAHWM CIELHATBEHOH
| TEXHOJIOTMM [POM3BOACTBA, [MO3BOAIOLIEH MOMyYaTb KadeCTBO TpyO, COOTBETCTBYIOUIEC JaHHOMY

KO3 PQULIHEHTY Y.,

—— PR T T T T ey O o S N T - - e




CII 33.13330.2012

Taodonuuga 3

XapakTepHCcTHKa TPYO U COeAUHHUTENbLHBIX JeTaleH Ko3pduLUeHT HaACXKHOCTH 110 MATEPUATTY Yy
‘Becmoaume 13 MaJOyIVIEPOOUCTRIX CTaJICH 1,10
CaapHeie u3 cTanu ¢ otHowennem R, /R, <0,8 1,15
|CrapHble M3 CTanu ¢ otHowenwem R /R, >0,8 1,20

Tabonunuuma 4

[TonpaBo4HbIe KO3Q(HIMEHTE HANEKHOCTH N0 MATEPHATTY TI0 BpEMEHHOMY |
TpyOs! 1 CONPOTHBJIEHHIO Yy, ¥ MO NPEAENY TEKYUECTH Yy, [IPH TEMIIEPATYPE IKCILTYATALHMH |
CO€AUHUTENLHEIE »yGOnpoBoaa, °C |
ACTATIIS CTATIEH 1 vamye 70 | M™Ye® 0 00 | 200 | 300 | 400 | 450
| | — mmo¢ 20 |
YraepoaucThIX:
Yt - ! 1,0 1,0 1,0 1,0 ~ -
Yoy - 1,0 1,05 1,15 | 1,40 - -
HuskonernpoBaHHbIX: l I | | |
Yo 1,0 1,0 | 1,05 1,05 1,10 | 1,40 1,90 |
Yo | 1,0 1,0 1,10 1,15 1,25 1,60 | 2,20
JlernpoBaHHEBIX:
Yiu 1,0 1,0 1,05 1,15 1,25 1,35 1,45
I Yoy 1,0 1,05 1,15 1,25 1,35 1,45 |

[IlppMevuaHu4
I JIna npoMeXyTOYHbIX 3HAYEHHUH DACUETHBIX TEMNEPATYP BEIHYHHEL Y, M Y, CIEAYET OMPEACIIATH
JIVHEWHON MHTEPNONMALMCH ABYX OIMKafIIMX 3HAYeHUH, [IPUBEACHHEBIX B Tabnuue 4.
| 2 3HaK «—» 03HA44eT, YTO NpPU TAKUX TEMIIEpaTypax 3KCIUTyaTaluud TpyOOoIMpoBOAa YriaepoAUCThIC

CTaJIi HE NPHMEHSIOTCA. | _ .

B

Tadbanwuwmpmga 5
- o KoadppuumueHT HAASKHOCTH N0 OTBETCTBEHHOCTH
TpancnopTupyeMas cpeaa H HOMUHAIBHBIA THaMETpP Y, TpyOOIpoBOAa NpH HOPMATHBHOM JaBACHUN
TpyOonpoBoja (Dy) TpaHcnopTupyemon cpensi, Mlla
0<pn$2,5 ! 2,5<E,,S6,3 6,3 <p, < 10
] = e e

[oproune rasel, Dy < DN 500; TpyaHOropioune u 1,0 1,0 1,0
Heroptoune (uHepTHble) rasel, Dy < DN 1000; |
JIETKOBOCILIAMEHSAIOLIAECS H TOPIOYHE XKHUIAKOCTH,
Dy £ DN 1000; TpyaHoroproune M Heroprouue

l xunxoctd, Dy < DN 1200 J l
loproune rasel, DN500 < Dy < DN1000; 1,0 l 1,0 1,05
| TPYAHOTOPIOYHE U HEropro4yne (MHEPTHBIE) rasbl,
Dy = DN1200; nerxkoBociiaMeHAIOLIHECH U
roptoune xuakoctd, Dy = DN 1200; tpynHo- I
l rOprOYUE U HETOPIOUHE XUIAKOCTH, Dy = DN 1400 l
["oproune rasel, Dy = DN 1200; TpyaHoropioyue u 1,0 1,05 1,10
Heropro4Yue (UHepTHhie) ra3el, Dy = DN 1400;|

JNIErKOBOCTIIAMEHAIOIIUECH W IOPIOYHE KHAKOCTH,
Dy = DN 1400

I"oproume rasel, Dy = DN 1400 B 1,05 J__ 1,10 I 1,15

8
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TabOnuua 6

XapakTepUCTHKa TPaHCIIOPTHPYEMOH Cpe/ibl KoadpuumeHr ycnosuii paboTel

TpyOoIpoBoaa ¥,
BpenHble (KnacCOB OMacHOCTH 1 M 2), roproyne rassl, B TOM YUCIIE 0,55
CHKHIKEHHbIE |
JlerkoBOCMNaMEHAIOILNECS W TOPHOYME IKUAKOCTH, BPEIHBIC | 0,70

' (kmacca  OMAcCHOCTH 3) W TPYAHOroproyue U HETOpHOYHe
(MHEPTHbIE) ra3bl

' TpyAHOrOproYre ¥ HEroprOYMNE KUIAKOCTH | 0,85 |

fpumeuvanune — KnaccomacHoctn BpegHbIX BewiecTs caenyet onpeaensats no 'OCT 12.1.007.

7.7 PacuyeTHble CONMPOTUBIICHUS CBAPHBIX IIIBOB, COCAUHAIOILMX MEXAY cO00H TpyOs! U
COCAMHHTEJIEHBIC JICTAJIM, BBIIIOJIHCHHBIX JIOOBIM BHUAOM CBAapKU M IMPOLICAIINUX KOHTPOJIB
KayecTBa HEpaspyllarIUMMH METOJAMH, CIeAYET IPUHUMATH PABHBIMM MEHBIIIUM 3HAYCHUAM
COOTBETCTBYHOLLUMX PACYCTHLIX CONPOTUBIICHUNA COCOUHAEMBIX 3JIEMEHTOB.

[Ipy OTCYTCTBHM 3TOTO KOHTPOJS pPACYCTHHIE COIPOTUBJICEHUS CBApHBIX LUBOB,
COCAUHAIOILINUX MexXAy co00M TpyObl U COCNAWHUTEBbHBIC OETANU, CIELYET NMPUHUMATH C
MOHMXKAKIUM Ko3hpuumeHTom 0,85,

8 OnpeaesieHne TONUMH CTEHOK TPYO B COeAMHHUTEAbHBIX JeTalleH

8.1 PacyeTHble TOJJIHUHBI CTEHOK TPYyO0 M COCOUHUTENBHLIX OeTane [ CcleayeT
ONpeaensaTh No PpopMyJie

¢ = Yfmnde

=—d{-rc 7

rae R = min{Ru;Ry}.

Tommuua CTeHKH TPpyO M COCOUHUTENBHBIX NETaNIeH, onpeaesieHHas 1o gopmyae (7),
A0JKHA npuHUMaThkes He MeHee 1/100 d,, Ho He MeHee 3 MM I TpyO M COEAMHHUTENbHBIX
getane HOMUHaJIbHbIM Auamerpom DN 200 u MeHee, 1 He MeHee 4 MM — HOMHHAJIBHBIM
avameTpom cBslie DN 200.

8.2 TpyOornposoasl ¢ TOJMHON CTEHKM, ONPEACTIEHHON COrJIaCHO HAcTOALWEMY CBOILY
MpaBUJl, HE JONYCKaeTCs MHPUMEHAThL MJI1 TPaHCNOPTUPOBAHMUS Cpel, OKa3bIBaIOIMX
KOPPO3HOHHOE BO3JACHCTBME Ha METaJll U CBApHble COEOUHEHHUS TpPyO, €C/aU B MPOEKTE HE
MPeAyCMOTPEHBl PEIIEHUA MO 3alUUTEe HUX OT KOPPO3MH (AHTUKOPPO3MOHHBIE MOKPBITHSA,
UHTUOUTOPEI U IIp.).

YBeIHMYEHUE TOJILHUHBI CTEHKH TPYOONpPOBOAOB (COCAMHUTENBHBIX ACTalIel) C LEJbIO
3alIMTEl MX OT KOPPO3HMM, a TaKXKe TpyOOnpoOBOLOB, HAXOOALIMUXCA B OCOOBIX YCIOBHAX
CTPOMTEJILCTBA WM OKCIUTyaTauWu (Hampumep, MpH Ipokjganke TpyOonpoBodoB B
CCHCMHUYECKUX pailloHaX WJIH OCOOEHHOCTAX TEXHOJIOTMM  CBapKH, IPOHM3BOACTBA
CTPOHUTEIbHO-MOHTaXXHBIX pabOT HAM 3HAYUTEABbHBIX TEMNEpPATYpHHIX [epernagax B
TpyOoOnpoBoAe M Op.), IHOONYCKAaeTCs TOJNBKO MPU YCJIOBUM, €CJIH 3TO YBEIUYECHHE
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NpegyCMOTPEHO COOTBETCTBYHILUMMH HOPMATUBHBIMU JOKYMEHTaMHM, YTBEPXK/JICHHBIMH WM
COTVIaCOBAHHLIMM B YCTAHOBJIEHHOM MOPAJKE.

8.3 3naveHus kKodbhbUIMEHTA HecylieH CcnocoOHOCTH Tpyd M COECAMHUTENBHBIX
JeTalie, KOHCTPYKTHUBHBIE PEIUCHMS KOTOPHIX MNPHBEACHBI B INPUIOKEHUU A, HALJICKHT
NPUHUMATD:

18 TpyO, 3arayumek M rnepexonoB n = 1;

17151 TPOMHHUKOBBIX COSAMHEHUN U OTBOZIOB — IO QOPMYJIE

n=ag+b, (8)

rae &= dg / dej — O7A TPOMHUKOBBIX COSIUHEHUN;

E=r/d, — nast OTBOJOB.

3HayeHus koadduuueHToB a U b B Qopmyne (8) caenyerT NpUHUMATE. JJIA
TPONHUKOBBIX COEAUHEHUH — 110 Tabyuuie 7; s 0TBOJOB — Mo Tabnuue 8.

TaOnuwmwa 7

PE— - wynliegis e R

TponHHKOBEIE COSAUHEHMA [CM. hopMyITy (8)]

cBapHble 6e3
| OecClLIOBHbIE U

_ CBApHBIE, YCUICHHBIE
§=de/d, YCHITMBAIOLIHX
ATEMEHTOR HaKJIaJKaMH [UTaMINOCBAPHEIE
a b a b .i b
| Ot 0,00 10 0,15 BKIL. 0,00 1,00 0,00 1,00 1,00
Ce. 0,15 » 050 » 1,60 0,76 0,00 1,00 0,94
| » 0,50 » 1,00 » 0,10 1,51 | 046 0,77 | 1,05

3.4 na nom3eMHblX TpYOONMpoBOAOB, UMewMMX oTHoweHue f(/d, < 0,015 wiu
YKJIa[bIBAEMBIX HA ri1yOUHY Oosiee 3 M uiu MeHee 0,8 M, cienyet coOoNaTh yCI0BUE

s .,/nf +4mR, 9)

HOM =
R

) 4

3Ha4YEeHUA n; U my (PaCUETHOE YCUJIME U U3rHOAIOIHUi MOMEHT B MPOJOJbHOM CEYEHUU
TpyObl E€IWMHUYHOM JUIMHBI) HEOOXOAMMO ONpEAEaAsTh € YYE€TOM OTNopa TIpyHTa oOT
COBMECTHOIO BO3JICMCTBUA NABJICHUA I'PYHTa, HArpPY30K Hal TpyOOH OT MOABMXKHOIO COCTaBa

KEJIE3HOAOPOXKHOIO M aBTOMOOMJIBHOrO  TPAaHCIIOPTa, BO3MOXHOIO  BakyyMa M
rHAPOCTATUYECKOrO JaBJIEHUSA MPYHTOBEIX BOI.
Tabnuua 8
E=r/d. | - OTBOARI [CM. hOopMYy.TY (?)] N
| S a 0 —
Ot 1,0 go 2,0 -0.,3 1,6
bonee 2,0 | 0,0 1,0

10
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9 IlpoBepka NPOYHOCTH ¥ YCTOMYHUBOCTH TPYOONIPOBOAOB

9.1 HoBepoyHell pacuer TpyOONpOBOJa Ha MMPOYHOCTh H YCTOMYMBOCTD MPOU3BOAUTCA
[focjie BbIOOpa €ro OCHOBHBIX Pa3MEpPOB C YYETOM BCEX PAaCUETHBIX Harpy3oK U BO3ACHCTBUM
IJ151 BCEX PaCYETHBIX CIyUaes.

9.2 Onpenenenye yCUWIMH OT PacU€THBIX HArpy30K M BO3AEHCTBHUM, BO3IHUKAIOIIMX B
OTOEAbHBIX 3JIEMEHTaX TpyOoIpoBOAOB, HEOOX0AUMO MPOU3BOAUTE METOJAMH CTPOUTEIBLHON
MEXAHUKH pacyeTa CTaTHUYECKH HEOIPEACTIMMBIX CTCPXKHEBBIX CHCTEM.

9.3 PacueTHas cxeMa TpyOoOnpoBOAa AOKHA OTpa)XaTh AEHCTBUTE/IBHBIC YCJIOBHA €TI0
paOoTEI.

9.4 B xayecTBe pacyeTHOM CXeMbl TpyOONMpoOBOJa C/IEAYET pacCMaTpUBAaTh CTATHYECKH
HEOMNpeAe MMble TUIOCKME MKW NPOCTPAHCTBEHHBIC, MNPOCTHIE HIH Pa3BETBIEHHbLIC
CTEP)KHEBBIE CUCTEMEBI NMEPEMEHHON KECTKOCTH C YYETOM B3aUMOIECHCTBUA TpyOOmnposoaa ¢
OMOPHBIMH YCTPOUCTBAMH H OKpYyXalollied Cpelor (NpU IMpOKIagKe HEMOCPEACTBEHHO B
rpyHT). Ilpy >TOM KO3(OGHUUMEHTH TNOBBIIUEHHS THOKOCTH OTBOAOB M TPOHHHUKOBBIX
COCOAUHEHUHA oOnpene/aioTca cornacHo 9.5 u 9.6, kO3POUUMEHTH! HMHTEHCHU(QPHKALMH
HanpsHKeHUH — cornacHo 9.7,

9.5 3HaueHue KOI)PUUHMEHTA NOBBIIEHHS T'MOKOCTH THYTHIX U CBAapHBIX OTBOAOB K,
HAaJIEXKHUT OrpeaenaTh rno tabnuie 9.

BesinunHa kp* NPpUHUMAETCS N0 TIpa@uKy Ha pPHUCYHKE 1 B 3aBHCUMOCTH OT

reOMETPUUYECKOro napaMeTpa OTBOAA Ap U MapaMeTpa BHYTPEHHETO JaBIEHUSA Wp.
3HA4YE€HHA NapaMeTPOB Ap H p CACAYET ONPEAEATH MO0 POpMYyIaMm:

4rt
?\’b = .__..._......ﬂ_'ﬂ__z_ : (10)
(de - l’1'1(:;1‘!'!;)
2
3,64Y ,p,r
0, = ——— L (11)
Etznom (de - tnom)
Tabnuupa 9
— —_—— -
LleHTpanbHbIM Yroa OTBOJA @, Tpaj KosdbduuneHT nopelieHHs THOKOCTH OTBOAA £,

b e e mrreerrremrrres s R
Or 0 mo 45 Bxiou.

N
k. —1)—+1
&y )45

I:T:'B. 45 » 90 » kp*

9.6 Koapopuuuent rubkocTH TPOMHHKOBBIX COCAVUHEHHMM HEOOXOAMMO MPUHHUMATH
pPaBHBIM €UHULE,

9.7 3HaueHHA KOIQPUUUEHTOB MHTCHCU(HUKALIUN HANIPSHXKCHUH ClIeAyeT NPHHUMATD:

115 psaMoint TpyOsl m= 1;

I OTBOJIOB M, = M .
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Pucynox 1 — I'padux anas onpeaeneHus sHavenui kodppuumnenTta K p

3HaucHHE m; IPUHAMAETCA MO TpaduKy Ha PUCYHKE 2 B 3aBUCUMOCTH OT MapaMeTpoB

Ay 1 ©p, onpenenseMbix hopmyiaamu (10) u (11);
JUIA TPOMHHUKOBOIO COENUHEHUS ;

(12)

?

-1)

*
3

(n

dez

MaruCTpajIbHON yacTd m, =1+

del

Mg =

OTBCTBJICHUA
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Pucynok 2 - I'paduk anst onpenenieHust 3Havenusl Kodgpduuuenra m:

%
3HaYeHHsA m_ NIPUHHMAIOTCS 110 rpaHKy Ha PHCYHKe 2 B 3aBHCHMOCTH OT ITapaMETPOB
TPOMHUKOBOI'O COCAMHEHUS, OTIPELCIIICMBIX IO POpMYyIJ1aM:

: (13)

L nom1(2)

Aer2) = 4;2’ iy
el(2) noml(2)

N 3564Yfpn o del(Z) _tnoml(Z)
W2y = 5 '
{

(14)

L noml(2)

[Ipumevanue — IlpuonpenencHnu 3HayeHU napaMeTpoOB MarkucTpaJbHO! YaCTH TPOMHUKOBOTO

COCAWHEHUA A, U ©; UCNONBL3YIOTCA NEPBbIE€ WHAEKCHI, OTBETBJICHHUS TPOMHUKOBOTO COCIAMHEHHA A, M ), —
BTOpPLIE UHAEKCHI,

9.8 Apmarypy, pacHoONOXEHHYI Ha TpyOompoBole (KpaHbI, 3aJABHXKH, OOpaTHbIE
Kmanagel ¥ T.JI.), CHACAYer paccCMarpvBaTb B pacyeTHOW CXE€ME€ KaK TBEpHoC
"HeaehopMupyeMoe TeNo.

IIpoBepka Npo4YHOCTH H YCTOMYHBOCTH NOJ3E€MHBIX M Ha3eMHBIX (B HACHINH)
TpyOonpoBoaoB

9.9 llogseMHble 4 Ha3eMHBIE (B HACBHIIH) TPYyOOMPOBOABI CJICAYET IPOBEPATHL HA
[IPOYHOCTh, AePOPMATHBHOCTL U OOIUYH) YCTOHYHMBOCTH B TMPOJOJLHOM HAIMpaBJIEHHH H
IIPOTUB BCIUIBITHSI.

13



CI1 33.13330.2012

9.10 IIpoBepky Ha MPOYHOCTH MOA3EMHBIX K Ha3eMHBIX (B Hachin¥) TpyOONpPOBOILOB B
MPOAOJBHOM HANpaBjCHUH CJIEAYET IMTPON3BOIUTE U3 YCIIOBHSA

o] S R 09

rae i — k03QQULHEHT, YYUTHIBAIOLIMHA ABYXOCHOE HaMPMKEHHOE COCTOAHME METallIa Tpyo,
[IpYU PACTATUBAIOLINX OCEBBIX MMPOJOJIBHBIX HAMPHKEHUAX (Cpp N2 ) IPHHUMAEMBIH
paBHBIM €AMHHULE, IPH CKUMAKOLIHUX (Onp ¥ < 0) olpenensemMsrii no gpopmyJie

2

v, = [1-0,75 ‘;;:“ -0,5‘;‘“, (16)
Y 'pnda
O = (17)

nom

9.11 IlponoapHbIE OCEBBIE HANPSKEHHUSA Cpp vy ONPEIACAIIOTCS OT PACUETHBIX Harpy3ok H
BO3ACHUCTBUN C YYETOM YIIPYTroIIaCcTHYECKOW paboThl Metanna. PacueTHas cxema OOMKHA
OTpaXkaTh YCJIOBUA paboTel TpyOOIPOBOAA U B3aMMOIACHCTBHE €ro ¢ I'PYHTOM.

9.12 1n4 npenoTBpallicHUsI HEAONYCTHUMBIX TUTACTHYECKHX AehopMaliil MOA3EMHEIX H
Ha3eMHEBIX (B HAChINK) TpYOOIIPOBOIOB NMPOBEPKY HEOOXOAUMO MPOU3BOLHUTD MO YCIOBHIO

Y
< “—R s (18)
AL 09y, ~

rae Y — KO3 PUUUEHT, YYUTHIBAIOUIHI ABYXOCHOE HANPMKEHHOE COCTOSHUE METaia Tpyo;
IIPH PaCTArMBAIOLIMX MPOAOJIBHBIX HANPAKEHUAX (cgp > () ) IPHHHUMAaEMBIN paBHBIM

H
an

CAUHHULE, IPH CKUMAKOIIHX (Gﬁp < () — onpeAeaseMeIi o GopMyne

S S (19)

(20)

9.13 Maxkcumanensie (puOpoBpie) CyMMapHbie NPOAOCJbHBIE HAMPIKCHUA Ol[-:p

OIpEAeNsAIoTCA OT BCEX (C y4eTOM UX COYETAHMS) HOPMATHBHBIX Harpy3oK M BO3JIEHCTBHH C
YUETOM [ONEpPEeYHBIX M TIPOAOJBHBIX MepeMelueHur Ttpybdonposoaa. [Ipn onpeneneHuu
KECTKOCTH M HANPHKEHHOTO COCTOAHUA OTBOAA CIENYyeT YYUTHIBATH YCIOBUS €r0
CONpsXEHUA C TPYOOH M BIHUSAHUE BHYTPECHHETO AaBICHUS,

9.14 IlpoBepky oOweidl yCTORYUBOCTH TpyOONpOBOJa B MPONONBHOM HAIPaBICHUHU B
[JIOCKOCTH HAMMEHbIUEH KECTKOCTH CUCTEMBI CASAYET ITPOU3BOAUTE U3 YCIIOBHS

S<Y N, (21)

14
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9.15 DxBUBaJIEHTHOE NMPOHOALHOE OCEBOE YCHIIME B CEYEHHH TpybonpoBoJa S caeayer
ONpeaenaATb OT PACUYETHHIX HArpy30K M BO3JEHCTBUH C YYETOM IIPOJOJIBHBIX U TMONEPEYHBIX
rnepeMelleHnii TpyOonpoBoa. |

[IpoposnbHOE KpUTHUECKOE YCUiUe N, IPU KOTOPOM HAcCTyMaeT rnorepsd MpoAOJIBHOH
YCTOMYMBOCTH  TpyOomnposoza. Ny, CHeAyeT OnpeaeisaTh ¢ Y4Y€TOM  IPUHATOrO
KOHCTPYKTHBHOI'O PELUEHUS M HAYaAJbHOIO0 UCKPUBJIECHUA TPyOONMpOoBOAAa B 3aBUCUMOCTH OT
rJ1yOHHBI €0 3aJ10KEHUs, GUUKO-MEXaHUYECKUX XapaKTEPUCTUK I'pyHTa, Hanuuyus 6asacra,
3aKPeIAIOMMX YCTPOUCTB C YYETOM HX TMOAATIMBOCTH, Ha OOBOJHEHHBIX YYaCTKaxX CACAYET
YYUTHIBATE THAPOCTATUYECKOE BO3AEHCTBHE BOIBI.

[TpofoapHYI0 YCTOWYMBOCTE CJAEAYET MPOBEPATE IJis KPUBOJMHEMHBIX Y4YaCTKOB B
[UIOCKOCTH wu3ruba TtpyOonposoda. IlpogonbHyH0 YCTOMYHMBOCTE HA NPAMOJAHEHHBIX
MOA3EMHBIX y4acTKax cCleayeT IMpOBEPATE B BEPTHKAIBHOH IUIOCKOCTH € paadycoMm
HayanbHOW KpuBHU3HBI S000 M.

9.16 YCTOMYUBOCTH IMOJIOXKEHUS (Oa/LtacTUpoBKa) TpyOOINpPOBOINOB, ITPOKIIanbIBAEMBIX
Ha OOBOJHEHHBIX Y4acTKaX TPacChl, CIECAYET MPOBEPATH I OTIACHABHEIX (B 3aBUCUMOCTH OT
YCJIOBUHM CTPOUTENLCTBA) YUYACTKORB 10 YCIOBHIO

]
Qam S }C_ nac ’ (22)

H.B

rae Qar — CYMMapHasi pacyeTHas Harpyska Ha TpyOornpoBOJ, ACHCTBYIOLLAss BBEPX, BK/IOYaAs
YIIPYTUW OTIOP MPU NPOKIaAKE CBOOOAHBIM U3rHOOM;
Onac — CyMMapHas pacyeTHash Harpyska, ACUCTBYIOLAs BHM3 (BKJIOYass Maccy -
COOCTBEHHBIN BEC);
KosppuuneHT HaaexHOCTH YCTOMYMBOCTH TMOJIOXKEHUS TpyOOMpoBOAa TMPOTUB
BCMABITHA, Ky 3 — IPUHUMAETCS PaBHBIM A1 YYaCTKOB Iepexo/a;

yepe3 00J10Ta, NMOMMBI, BOJJOEMBI IIPHU OTCYTCTBUA TE€YEHHUS, OOBOJHEHHEBIE U
3aJiuBaeMble yyacTkH B nipeaenax I'BB 1 % obecneyeHHocTH — 1,05
PYCJIOBBIX yepe3 peku mwuprHOH 10 200 M No cpeaHeMy MEXEHHOMY YPOBHIO,
BKJIFOYas MNpuOpeXHble Y4YacTKH B TpaHULIAX IPOU3BOACTBA I1OABOAHO-

TEXHHYECKUX padoT - 1,10
yepe3 peKy U BOJOXpaHWIMILA mupuHOH cBeitie 200 M, a Taxxke ropHeie pekd  — 1,15

HeTEeNnpOBOJAOB ¥ HEPTENPOAYKTOINPOBOAOB, LI KOTOPBIX BO3MOXHO HX
ONOPOXXHEHUE U 3aMEILICHUE NMPOAYKTA BO3AYyXOM - 1,03
9.17 Bec 3achinkud TpyOOIIpOBOJOB Ha PYCIOBBIX y4UacTKaxX MEPEXOO0B YEpe3 PEKH H
BOLOXpaHWIKIUA He vyuuThiBaerca. [lpw pacyere Ha  YCTOWYHBOCTH  ITOJIOXKEHHS
HedTeNnPOBOJa U HEPTENMPOAYKTOMPOBOAOB, MPOKJIAAbIBAEMBIX HA OOBOAHEHHBIX Yy4acTKax,
yIEePKHUBaKoNIas CriocoOHOCTL 'PyHTa YUMUTEIBAETCH,
9.18 PacueTtHas Hecyias crioCOOHOCTb @HKEPHOTO YCTPOHMCTBA bgaux ONPEACHACTCA MO

dopMylJie

B (23)

e z — KOJIM4YECTBO aHKEPOB B OJHOM aHKEPHOM YCTPOUCTBE;
Mank — KOIPOUIMEHT yCI0BHI pabOThl aHKEPHOIO yCTPOMCTBA, NpUHUMAEMBIN paBHbIM 1,0

npuz=1lnwmnpuz22ud,/dax=23;anpuz22ul<d,/dpuc<3
d
d

. =zmy, P

aH aHK? aHK ’

M, = 0,25] 1+

AHK /
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P, — pacueTHad Hecyllas criocOOHOCTh aHKEpa U3 YCJIOBHA HECYIIEH CIIOCOOHOCTH IDYHTA
OCHOBAaHHU4, onpeaelisieMas U3 yCiaoBHUA

P = 3HK (24)

daux — MAKCUMAJIBHBIM JIMHEHHBIH pasmep rabapura npoekuMM OAHOrO aHKepa Ha
FOPU30HTANBHYIO MJIOCKOCTD;
D, — HECYLIass CIIOCOOHOCTh aHKepa, onpeacaseMas pacyeToM WIKM 10 pe3ybTaTaM
noaeBeiXx UcnbeiTaHui cornacHo CIT 24.13330;
ks — KOOQODHUUINEHT HAaACKHOCTH aHKEpa, NMPUHUMaeMbId paBHBEIM 1,4 (ecnu Hecyluad
CIIOCOOHOCTH aHKEpa omnpeiacsieHa pacuyeToM) MM 1,25 (ecnm Hecywias criocOOHOCTE
aHKepa OIpenesieHa Mo pe3yabTaTaM I0JIEBBIX UCIIBITAHHH CTaTUYECKOM Harpy3Kou).

[IpoBepka NPOYHOCTH U YCTONYUBOCTH HAA3EMHBIX TPYOONIPOBOAOB

9.19 Hapnzemusnle (OTKpHITBIE) TPYOOMpPOBOABI ClieAyeT INpPOBEPATH Ha INPOYHOCTb,
MPOAOJBHYK YCTOWYMBOCTD U BBIHOCITUBOCTD (KO1€0aHHA B BETPOBOM ITOTOKE).

9.20 Tlposepky Ha IMPOYHOCTH HAA3EMHBIX TPyOONPOBOINOB CAEAYET MPOU3BOAMTEL U3
YCJIOBHUS

an S WBRy ? (25)

rae Yz — KO3QpOULUEHT, YYUTHIBAOWUNA ABYXOCHOE HAIPAXKEHHOE COCTOAHHE MeTalia Tpyo;
[MpH pacTATHBAIOIIMX NMPOJOJBHBIX HAINPSKEHUAX (Cpnp 2 0) MPHHUMAEMBIH PABHEIM
CAVHUIE, NPU CKUMAIOLIMX (Cpp < () — onpeaenseMelit Mo opMysie (C y4yeTom
npuMeYyaHui 1, 2)

9) Y 6]
|52, (26)

R, Ry_

y, = .11-0,75

[Ipn pacuere Ha ycTaJOCTh (AUHAMHYECKOE BO3ACHCTBHME BETpa) BEIMYHMHA R,
MOHMKAECTCA YMHOXXEHUEM Ha K03hdULMeHT, onpeaenseMolii cornacHo CIT 16.13330.

Mpumeuwanu4
| Ecim pacyeTHOe conpoTusnenue R, > R, T0 B hopmyne (25) BMecTO R, cneayeT MpHHUMATH R,
2 [Inst Hag3eMHBIX OECKOMITEHCATOPHBIX NEPEXOA0B IIPH YHCJIE MPOJIETOB HE 00j1ee YEThIpEeX JOITYCKAeT s

[1py pacueTe no popMyne (25) BMECTO 3 IIPUHUMATD ;, ONpeaenseMoe rno gopmyie (19).

9.21 Maxkcumanensie GUOpPOBLIC CyMMAapHBIE MPOAOJIBHBIE HAMPSKEHHUS OT pacHETHBIX
Harpy30K M BO3JACUCTBUN B OaJIOYHBIX, IIMPEHTeNbHBIX, BUCAYMX M apOYHBIX HAI3EMHBIX
TpyOOIIpOBOAAX CJHEAYET OINpPEenae/aTh, paccMarpuBas TpyOONMpoBOL KaKk CTEPXKHEBYIO
CUCTEMY.

[py HanuyuM U3rudaroILMX MOMEHTOB B BEPTHUKAJILHOH M FOPU3OHTAIBHON IIOCKOCTSX
pacyeT cCleayeT TMpOM3BOAWUTE [0 UX paBHOAeHCTBYIOUEH. B pacuerax HeoOXxozumo
YYUTBIBATE FEOMETPHUECKYIO HETHMHEHHOCTh CHCTEMEI.

9.22 Ilpu onpeneneHuy NPOOOJBHEIX YCHWIMM M U3rHOAOIUX MOMEHTOB B HaJA3€MHBIX
TpyOOInpoBOAax CIEAYET YYUTHIBATE U3MECHEHHUSA PAcCUETHON CXEMBI B 3aBUCUMOCTH OT METO/a
MOHTaxa TpyOonpoBoaa. Marubaronipe MOMEHTHI B O€CKOMIIEHCATOPHBIX Iepexonax
TpyOONpoBOIOB HEOOXOAUMO ONPEAENATh ¢ YYETOM MPOAOAbHO-NIONIEpEYHOTO U3ruda, Pacuer
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HaA3EMHBIX TPYOONPOBOAOB AOIKEH MPOU3BOAUTECA ¢ YUETOM MEPEMEIICHUNA TPYOOIIpoBOAa
Ha MTPUMBIKAIOLMX MOA3E€MHBIX y4yacTkax TpyOOolnpoBOaOB.

0.23 banoyHble CUCTEMBI HaA3EeMHBIX TPYOOINMPOBOAOB HOJIKHBI PACCUMTHIBATBECA C
Y4€TOM TPEHHUS Ha OIopax, MpH 3TOM NPUHUMAETCA MEHBIIEE WIM O0JbIIEE M3 BO3MOXHBIX
3HAYEHHUH KO3(pPHULKMEeHTa TPEHHUSA B 3aBUCHUMOCTH OT TOr0, YTO OIlaCHee I JaHHOTO
PacyETHOro ciyyvas.

0.24 TpyOGomnpoBoasl OaJOYHBIX, INNPECHIEABHBIX, apPOYHBIX H BHCHYHMX CHCTEM C
BOCIIPUHHUMaEMBIM TpyOOIIPOBOJOM pacropoM HOJDKHBEI OBITh PacCYMTAHbl Ha NMPOLOJIBHYIO
YCTOMYHBOCTE B INIOCKOCTH HAUMEHBIIEH )KECTKOCTH CUCTEMBI.

OueHka YCTOMYHUBOCTH TpyOONpoBOAa B NPOAOJBHOM HAMNpaBJCHUU JOJKHA
BBIMOJHATECA IO YCJIOBHIO (21), rae mpoao/IbHOE KpPUTHUYECKOE YCHUIHE Ny, HOMKHO
ONpeNeaiaTbCA € YYETOM MNPUHATONO KOHCTPYKTHBHOIO PEUIEHHA U B 3aBUCHMOCTH OT
YCJIOBUHM B3aUMOJECHCTBUA TpyOONpoBoaa ¢ ornopaMu (TpEHUE Ha ONopax, NOAATAUBOCTL OIOP
U ap.).

90.25 Tlpu CKOpOCTAX BETp4a, BBI3BIBAKOLIMX KoOJieOaHHE TpyOOIpoBOJa ¢ 4YacTOTOM,
PaBHOM 4acTOTE COOCTBEHHBIX KOJIeOaHUH, HEOOXOAUMO MPOU3BOLUTH MOBEPOYHBIA paACUET
TpyOOINpPOBOAOB HA PE3OHAHC.

PacueTHbpie YCUIUS M MepeMenleHUs TpyOompoBOJa IIpH pPE3OHAHCE CleayeT
ONpEene/ATh KaK I'€OMETPHUUYECKYIO CYMMY PE30HAHCHBIX YCHJIHMH M TIEPEMEUICHUH, a TaKxKe
YCHJIMHM ¥ MEPEMEUICHUH OT APYTHX BUIOB HAarpy30K M BO3ACUCTBHM, BKJIIOYAA PaCUYCTHYIO
BETPOBYHIO HArpy3Ky, COOTBETCTBYIOLIYIO KPUTHYECKOMY CKOPOCTHOMY HAaIropy.

9.26 PacueT OCHOBaHUH, PYHAAMEHTOB U CAMUX OIIOp CJIEAYET IMPOU3BOIUTH IO NOTEPE
HeCcywer CrocoOHOCTH (MPOYHOCTH M YCTOMYMBOCTH TMOJIOKEHUS) UIA HENMPUIOOHOCTH K
HOPMaJIbHON J3KCIUIyaTalUUH, CBA3AHHOH ¢ paspylLEHUEM HX 3JIEMEHTOB WM HEAOMYCTUMO
OONBILMMHU ACHOPMALIMAMM OMNOP, OMOPHBIX YACTEH, BJIEMEHTOB MPOJIETHBIX CTPOSCHUN WM
TpyOornpoBoaa.

9.27 Ornopsl (BKIHOYasS OCHOBAHUA M (YHAAMEHTBI) U OIOPHBIE YacTH CJACAYET
pacCYMTBHIBATh Ha IiepedaBaecMble TpyOONPOBOAOM M BCIIOMOTraTEIbHBIMHM KOHCTPYKLUMSIMMU
BEPTHKAJIbHBIC W TOPHU3OHTAlIbHBIC (MPOMAOJBHBIE M IONEPEUHBbIC) YCHIMA M U3rubaronive
MOMEHTHI, OTpeaesisieMble OT PacYETHBIX HArpy30K W BO3AECHCTBUHU B HaWbOJIC€ HEBBIPOAHBIX
UX COYETAHUAX C YYETOM BO3MOXXHBIX CMELUEHHUH OIOp M OINOPHBIX 4acTeH B IpOLECCE
IKCILTyaTaLuH.

[Ipu pacyeTe onop CiaeaAyeT yYMThIBATh MYOUHY ITPOMEP3aHUs MU OTTAUBAaHUS I'PYHTA,
neopmalmyd rpyHta (IIy4€HHE M IPOCajKa), a TAKKEe BO3MOXHBIC W3MEHEHHA CBOWCTB
rpyHTa (B TpeAenax BOCHOpPUATHS HArpy3oK) B 3aBUCHMOCTA OT BpPEMEHM Troja,
TEMIIEPATYPHOr'O PEXHMA, OCYIUECHUS UM OOBOJHEHUS YYAaCTKOB, NPUJIEraoluX K Tpacce,
IOPYTHX YCIIOBHH,

9.28 Harpy3ku Ha onophl, BO3HMKAaKOWME OT BO3AEHCTBHsS BeTpa M OT H3IMEHEHUH
JJIMHBlI TpyOONpOBOAOB 110/] BJIUSHHEM BHYTPECHHErO HABJCHUS U WU3MEHEHUSA TEMMNEPATYPHI
CTEHOK TpYyO, JOJDKHBI ONpPEeAEnAThCA B 3aBUCUMOCTH OT INPHUHATOH CHCTEMBI [IPOKIAIKHU H
KOMIIEHCAllMM MPOJOJBHBIX JAcdhopMmauuil TpyOOnpoBOAOB C Y4YETOM COIMPOTHUBIICHUH
rnepemMeLleHusM TpyOonpoBoaa Ha Oropax.

Ha ykioHax MECTHOCTH U Ha y4acTKaXx co CiIabOHECYIUMMM TpPYHTaMH cCleayeT
[IPUMEHATb CHUCTEMBI MPOKIAAOK HAA3EMHBIX TPYOOMpPOBOLOB C HEMOABHXKHBIMH OIOPaMH,
WCIIBITHIBAOIUMMH  MHWHMMAJIBHBIE  Harpy3ky, Hanpumep, MNpOKIagKy 3MEHKOH C
HETIOJBH)KHBIMHM OTOpaMH, PacliONOXKEHHBIMM B BEPIIMHAX 3BEHBLEB 10 OOHY CTOPOHY OT
BO3YHIHON OCH TPAacChl.
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9.29 Harpy3ku Ha HEnonBxHbIE (MEPTBHIE) ONOPHI HAA3EMHBIX OAJO4YHBIX CHCTEM
TpyOOIIPOBOJOB CIEAYET IIPUHUMATE PABHBIMU CYMMe€ YCWIHH, MepeaarolUXxcsa Ha Onopy oT
MPUMBIKAIOUIAX YYACTKOB TPpyOONpoBOJa, €CIAM 3TH YCWIHA HAIPaBACHB! B OAHY CTOPOHY, M
Pa3HOCTHU YCHIMH, €C/IM 3TH YCUJIMS HaANpaBJIEHbl B pasHbIe CTOPOHHBI. B nocneaneM ciydvae
MEHBINAs U3 HAarpy30K MPHHUMAETCH ¢ KOIPPHUILIMEHTOM, paBHBIM 0,8,

9.30 IIpogonbHO-MOABHXXHBIE U CBOOOOHOMOABHXKHEIE ONOPEI 6aJIOYHBIX HaA3EMHBIX
CUCTEM TpyOONpPOBOAOB C/AEAYET pacCUYUTHIBATE Ha COBMECTHOE IEHCTBHE BEPTHUKAJIIBHOH
Harpy3kd M TI'OPHU30HTAJIBHBIX CHJ1 WJIM DPACYSTHBIX TMEpeMelleHUN (npH HENnoABHIKHOM
3aKpenjIeHUH TPYOOIPOBOAOB K ONOpe, KOrAa ero rnepeMeleHue MpoucxXoquT 3a cyeT u3ruoa
cTorku). [Ipu onpeneseHUH TOPUIOHTANIBHBIX YCHJIMHA HAa MOLBHXHBIE OMOPHl HEOOXOIAUMO
[MPUHUMATH MaKCUMAJILHOE 3HAYCHHUE KOIPPULHUEHTA TPEHUS.

B npaMonuHeHHbIX 0aJIOYHBIX cHCTEMax 6e3 KOMIICHCAUMUH MPOAONBHbEIX AchopMaLid
HEOOXOAUMO YUUTHIBATL BO3MOXHOE OTKIOHEHHE TPyOOonpoBoiAa OT npamou. BosHukaomiee
B pe3yJjbTare ITOr0 PacyETHOE TOPH3OHTAJIBHOE YCHIME OT BO3AEHCTBUS TEMIIEPATYphl U
BHYTPEHHEr0 JAaBJEHMA, NCHCTBYIOLICE HA NMPOMEKYTOUHYH) OIOPY MEPNEHIHKYIAPHO OCH
TpyOoInpoBOaa, cneayer npuHuUMatk paBHeIM 0,01 BEAMYHMHBI  MaKCHMAaJbHOTO
IKBUBAJICHTHOTO NMPOJOJBHOrO YCWIUA B TPYOONIpOBOJE.

9.31 Ilpu pacuere OMOp apOUHBIX CUCTEM, aHKEPHBIX OTIOP BUCAYHMX U APYTHX CHCTEM
CleAyeT NPONU3BOAUTE pacyeT Ha BOZMOXXHOCTD ONPOKUIABIBAHUSA U CIBUT.

OcobeHHOCTH pacuyeTa TPYOONpPOBOAOB B CEHCMHYECKHX YCIAOBHSX

9.32 Pacyer TpyOONMpoOBOAOB HA NPOYHOCTH C YYETOM CEHCMHYECKHX BO3JCHCTBHH
IOJIKEH NMPOU3BOIUTHCS:

HaJ[3eMHBIX TpYOONpOBOIOB — NP CEHCMHYHOCTH paHOHa CBEILIE 6 6a/IOB;

[MOA3EMHBIX TPYOOITPOBOJIOB — NMPU CEHCMHUYHOCTH paiioHa CBhILIE 8 HaIO0B.

9.33 TpyOGonpoBoas! HODKHEI PAacCYMTHIBATLCS HA OCHOBHBIE M 0COOBIE COUYETaHMSA
Harpysok cornacHo CIT 14,13330.

TpyOonpoBOaB! M UX 3JIEMEHTh! JOIKHbLI PACCUUTHIBATHCH:

Ha YCJIOBHBIE CTaTUYECKHUE Harpy3KH, OIpPEHECIAEMBIE C YYETOM CEUCMHYECKOro
BO3geHCTBUs. llpyu J3TOM 1ipenenbHBIE COCTOAHWUS OOJDKHBL TIPUMHUMATBCS KAk s
TpyOOIIPOBOLOB, IPOKJIAABIBAEMBIX BHE CCHCMHUYECKHUX PAHOHOB,;

Ha CEHCMHYECKHE BO3ACHCTBMUA, MNOJy4YaeMble Ha OCHOBAaHHM aHaIM3a 3alHCEN
CEHCMOMETPHYECKMX CTAHUMM (B BUAE aKCEIEpPOrpaMM, BEJIOCHIPAMM, CEHCMOrpamMM), paHee
UMEBIUIMX MECTO 3EMIETPACECHUH B palloHe CTPOUTENLCTBA WM AHANOTMYHBIX MO
CEHCMHUYECKUM  YCAOBHAM  MECTHOCTAX. BeEIUYMHBI HNPUHUMAEMBIX MaKCHMAaJIBHBIX
pacHeTHBIX YCKOPEHHHM MO akcejeporpaMmamM JODKHBI OBITH HE MEHEE YKa3aHHBIX B
tabnune 10,

Tadnuua 10

| | l |
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9.34 Pacuer noazeMHbBIX TpyOONpPOBOAOB M TpyOONMpOBOLOB B HACBIK JOJDKEH
NPOU3BOAUTHCA Ha BO3AECHCTBUE CEMCMHUYECKOW BOJIHBI, HAMPABJICHHOW BAOJL NPOAOJbHOM
OCH TpyOOnpoBoOAa.

18



CII 33.13330.2012

Pacuer noa3eMHbIX TpyOOmpoBOLOB M TpyOOINpPOBOAOB B HACBHIIM Ha [IEHCTBUE
CEHCMMYECKHMX HArpy30K, HAIIPaBJCHHBIX II0 HOPMAJH K NPONOJBLHON OcH TpyOOnpoBoJa He
[MPOU3BOIUTCH.

9.35 Pacuer Han3eMHBIX TpyOOINpPOBOAOB Ha Omopax HOKEH IPOU3BOAUTHECS Ha
NEHCTBUE CEMCMUUECCKUX CUJI, HAMTPABJICHHBIX

BIOJEL OCH TPyOONpOBOAA, NPH ITOM ONPEACIAIOTCA BEIWYUHBI HANPIKEHHUH B
TpyOOIIpOBOZE, a TaKkKe IIPOU3IBOAMTCA IPOBEpPKAa KOHCTPYKUMH OHOp Ha HOEHCTBHEC
FOPHU30HTAIBHEIX CEHCMUYECKUX HArpy3o0K;

10 HOpMaJM K NMPONOJIFHOW OocH TpybomnpoBoda (B BEPTHUKANIBLHOM M TOPU30OHTAJIBHOH
[IOCKOCTAX), MPU ITOM JOJDKHBI OIPEOENATHCA BEJIMYMHBI CMELICHUN TpyOoripoBoga W
JOCTATOYHOCTD JJIUHBI PUTeSist, IPH KOTOPOH HE Mpou3oiaeT copoca TpyOdonpoBoaa ¢ OnopHl,
JOIOJIHUTEJIbHBIE HAMNpPAXKEeHHUsT B TPyOOITPOBOAE, a TAKXKE IPOBEepKa KOHCTPYKUHM OIOp Ha
JEUCTBUE TOPUIOHTANBHBIX U BEPTUKAJIBHBIX CEUCMHUYECKUX HArpy3o0K.

JlononHuTe/ibHO HEOOXOAWMO TPOBOJINTE MOBEPOUHBIN pacuyeT TpydonmpoBosa Ha
Harpy3KH, BOZHUKAKMUE NMPU B3aUMHOM CMELLIECHHH OMoD.
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IIpnaoxkeHne A
(pexomMenayemoe)

KOHCTPYKTHBHbDIC pellleHUSI COCAMHUTENbHBIX AeTajield TpyOOnpoBoaos

3HaucHHa KOXDPULIMEHTOB Hecyuwied cnocoOHOCTH, OfpenenseMbie CorjiacHo 8.3,
CJIeAyEeT YYUTHIBATEL B pacueTax AJId CIeAyOUUX PEIUCHUNA COEAUHUTENBHEIX IeTalIeH.,

A.l PaBHONPOXOZAHBIE U NEPEXOAHBIC TPONHUKOBBIE COCAUHEHMS (TPONHUKH):

OECLLUOBHBIE, IMOJyYaeMbI€ BBIJABJIMBAHUEM WM 3KCTPY3UEH OTBETBJICHHUSA B IOPSYEM
COCTOSHMHM, M IUTAaMIIOCBApHbBIE, IOJYyYaeMble CBApKOM 1o oOpasylolliMM  ABYX
HECUMMETPHYHBIX 4YacTEeH, OLHA M3 KOTOPHIX MMEET LEJIBHOIITAMIIOBAHHOE OTBETBJICHUE
(pucyHok A.1, a). Paanyc 7., J0m1XKeH ObITh HE MEHEE TOJNIUHbLI CTCHKH TPOHHUKA;

CBapHBIe, 110JIydaeMble [TyTeM Bpe3KH OAHON TpyOn! (uiin TpyOHON 00e4aliku) B APYTyIO
Mo4 NpsAMbIM yriaoMm (pucyHok A.l1, 6), © TPOMHHUKH CBapHBIE, YCUJIIEHHBIE HaKNaJKaMHM

(pucyHOK A.l, ), KOTOpBIE LENECOOOPA3IHO MPUMEHATE TPU dy; = 300 Mm. Ilpu atoM mnd
TPOAHHUKOB C OTHOLLEHHEM UAMETPOB OTBETBJIEHHUS K MarucCTpanu dep/d.; < 0,2 HaKIaJKH He
CTaBATCH, a NMPH deo/de; < 0,5 Hak/IagKa CTABUTCA TONLKO Ha Maructpaiu. llInpruna Haknamox
(pucyHok A.l, 6) momkHa OBITb Ha MAaruCTpaJbHONW 4acTU TPOWHHUKA b, = 0,4d., Ha
OTBCTBIECHUU — by = 0,3d,;. TonmmHa Haknagok HokHa OBITE paBHA TOJINMHE CTEHKH
MarucTpajibHON YacTH TPOMHHUKA.

8}

u
*

> 054d,,

WIS

‘WD TITSP

a) OECILOBHBIH U IUTAMITOCBAPHON; 6) CBapHOHN 0€3 YCUNIMBAKILMX I1E€MEHTOB, 8) CBAPHOKR, YCUIICHHBIH
HaKNagkaMHu; /— MarucTpasjbHas 4yacTk TPOHHHUKA, 2 — OTBETBJICHHUE, 3 — HAK/IAAKa

Pucynok A.1 ~ TpoHuxH

20



CII 33.13330.2012

A.2 KOHUECHTpHUECKUE IITAMIIOBAHHBIE M IUITAMIIOCBAapHBIE NEPEXOIbl, IOJIyYaeMble
MyTEM ropsyveil WTaMnoBKU (OCaAKH) U3 UMIMHAPUYECKOM 3arOTOBKH WM IUTaMIIOBKU H
CBapKHM JBYX CUMMETPHUUYHBIX 3aroTOBOK (PUCYHOK A.2). BennuunHa yria a gomkHa ObITh HE

oonee 15°.

Pucynox A.2 — KonueHTPpHYECKHH mepexon

A.3 3arnywiky (AHMILA) DSJUIMNTAYECKME (pUCYHOK A.3), 1mojJy4yaeMble Topsiuei
[ITAMIIOBKOM W MMEIILIUE BBICOTY IJUIMIITUYECKOM 4YacTHd ~ He MeHee 0,2 nuaMmerpa
3arJ1yLKH.

Pucynok A.3 — 3arayuwika 3IHATHYeCKAA

A.4 OTBOIBI O€CINOBHBIC, IOJYYaEMBbIE IIYTEM ropsa4Yei MPOTAKKHA TPYOHBIX 3arOTOBOK,
M OTBOIBlI IUTAMIIOCBApHBIE, TOJY4Ya€MBIE CBAapKOM U3 [OBYX TOPAYCLHITAMIIOBAHHBIX
CUMMETPUYHBIX 3ar0TOBOK (PUCYHOK A.4).

e

Pucynok A.4 ~ OrBoa 6eCIOBHBIH H WITAMIIOCBAPHOH

21



CI1 33.13330.2012

bubauorpadus

[1] T1B 10-573-03 IIpasuna ;
napa v rops4ei Bozibl P YCTPOHCTBA M 0€30MaCHON SKCILTyaTalHy TPyOONPOBOZOB
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YK 621.643.2-034.14:539.4 OKC 23.040.01

KnroueBsi€ ¢/ioBa: CTAJbHOH TPYyOOINpPOBOM, JaBJICHHE, Harpyska, BO3IECHCTBHUE, ITPOYHOCTD,
YCTOMYUBOCTDH, TONLUMHA CTEHKH, COCAUHUTEIILHBIE [JETAJIN.
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