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Mpegucnosune

Llenn, oCHOBHbIE MPUHLMMNbI U OCHOBHOW NOPSAAOK NpoBeAeHNss paboT No MeXrocyAapCTBeHHOW cTaH4apTu-
3auum yctaHoBneHbl B TOCT 1.0—92 «MexrocygapcTBeHHas cuctema ctaHgaptusaumm. OCHOBHbIE MOTOXEHUA»
MrocCT 1.2—2009 «MexrocygapcTBeHHass cuctema ctaHgaptTusaunn. CtaHgapTbl MeXrocygapcTBeHHble, NpaBu-

Nla n pekoMeHAauum No MexrocyaapcTBeHHOl cTaHgapTu3aumn. NMpaBunia pa3paboTku, NPUHATUSA, MPUMEHEHUS,
OGHOB/IEHUSA N OTMEHbI»

CBefleHUs o cTaHpapTe

1 PABPABOTAH HekomMmepyeckum napTHepcTBOM «CepTuUdukaumoHHbli ueHTp HACTXO/I» (HM «CL,
HACTXO/1»), Hay4yHo-TexHu4eckum npegnpusatnem Tpy6onposos (OO0 «HTM Tpy6onposoa»)

2 BHECEH MexrocyaapCcTBeHHbIM TEXHUYECKMM KOMUTETOM Mo cTaHgapTusaumn M TK155 «CoeagnHeHuns
Tpy6onpoBoAoB 06LeMallHOCTPOUTENbNOTO MPUMEHEHUA»

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO cTaHA4apTU3auum, MeTposiornm n ceptudgukaummn (NpoTokon
OT 18 okTA6ps 2013 1. Ne 60-11)

3a NpuHSTME NPOrosIocoBasun:

KpaTtkoe HaumeHoBaHuWe CTpaHbl Kop cTtpaHbl CokpaluieHHOe HauMeHoBaHWe HauuoHanNbHOTO
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 opraHa no craHgaptusauunu

ApmeHns AM MuHaKoHOMUKN Pecny6nunkn ApmeHus
Benapycb BY Foccrangapt Pecnybnvku Benapycb
Kunprusus KG KbiprbisctaHgapT
Poccus RU PoccTtaHaapT
TagXunkncTaH TJ TapkukcTaHaapT
Y3bekuctaH uz Y3ctaHgapT

4 MNpukazom dPegepanbHOro areHTCTBa MO TEXHUYECKOMY pPerysimpoBaHuio n metponorum ot 3 anpens
2014 r. Ne 304-cT MexrocyfapcTBeHHbIi cTaHgapT FOCT 32388—2013 BBefeH B AeiicTBMe B kayecTBe Hauuo-
HanbHOro ctaHgapTa Poccuiickoii degepauun ¢ 1 aBrycta 2014 r.

5 BBEJEH BINEPBbIE

MHdopmaLms 06 U3MeHeHMAX K Hac T 0sALEeMy CTaHAap Ty Ny6nKyeTCsA B eXKerofHoM MHhopmMaLOHHOM
ykasaTese «HaumoHasbHble CTaHgapTbi» (MO COCTOSHUIO Ha 1AHBapsA TeKyLLero roaa), a TekcT n3MeHeHui
M NONPaBOK— B eXeMeCAYHbIX MHPOPMALIMOHHbIX yka3aTensax «HaumoHanbHble CTaHaapThi». B ciydvae nepe-
CMOTpa Wi 0 TMeHbl HaCTOALLEro cCTaHjapTa cooTBeTCTBYyWas nHdopmaumsa yaeT onybvkoBaHa B
exxeMecss4HHOM MHAOPMAaLMOHHOM yKa3aTesne «HaunoHasibHble cTaHAapThbi». CooTBeTCTBYoWas nHopma-
ums. yBeJOM/IeHNE U TEKCT bl pa3MeLLato T ca Takxe B UHHPOPMALMOHHOM cUCTeMe o6y ero nosib30BaHNs — Ha

odmumanbHoM caiTe PeflepasibHOro areH TCTBaNo TexXHNYeCKOMY peryIMpoBaHnio 1 MeT posiorin BceTHn
NHTepHeT

©CTtaHpgapTuHdopm, 2014

B Poccuiickoii ®efepayunmn HacTosAWMA CTaHAAPT HE MOXET 6bITh NMOMIHOCTBIO UM YACTUYHO BOCNpPOU3Be-
[EeH. TUPaXMpPOBaH 1 PacnpoCTPaHEH B Ka4yecTBe ouLManbHOro nsgaHus 6e3 paspeweHuns degepanbHOro areH-
TCTBa N0 TEXHUYECKOMY PEry/IMpOBaHuNio 1 MeTposiornm
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BeepeHue

CTaHgapT npefgHa3HayeH 415 cneyManmcToB, OCYLEeCTBAAOWNX NPOEKTMPOBaHe, CTPOUTENBCTBO U pe-
KOHCTPYKLMIO TPy60NpoBOAOB TEXHONOTMYECKNX B HethTenepepabaTbiBatoLW e, XMMUYECKOl, Hed TEXMMUYECKOIA,
rasoBoli N APYrnX CMeXHbIX OTPac/AX NPOMbILIIEHHOCTU.

CrtaHpgapT BbinyweH B pa3sutne CA 03-003-07. B ctaHpapTe:

- yUYTeHbl BCe n3meHeHnsa Kk CA 03-003-07;

- pob6aBneH pasgen no pacyeTy Ha NPOYHOCTb TPY60NPOBOAOB BbICOKOro AaBneHus (6onee 10 MMa);

- fobaBneH pasgen rno oueHke NPOYHOCTM TPyOONPOBOAOB NPU CEeiCMMNYECKNX BO3AENCTBUAX;

- po6aBneH pasgen no pacyeTy NPOYHOCTU KPUOTEHHbIX TPy6onpoBoAoB ¢ paboyeli TemnepaTypoli OT MUHYC
269 °C;

- fo6aBnieH pa3fen no oueHke yCTOMYMBOCTU Kak NOA3EMHbIX, Tak M HaA3eMHbIX TPy60NpoBOAOB;

- NpyBefeHa MeToAnKa onpegeneHna oTopPakoBOYUHbIX TONLLUNH;

- pob6asrsieHbl TpeboBaHMA NO pacyeTy TPy6oNpoBOAOB, NPOKNaAbiBaeMblX B rpyHTe 6e3 ycTpolicTBa kaHa-
noB. (6eckananbHas NPokNaaka);

- fo6aBsieHa MeToAMKa pacyeTa NepexofoB, KOCbIX BPe30K U KOCbIX TPDOMHUKOB (B KOTOPbIX OTBETB/IEHME
HeneprneHANKYNAPHO MarncTpanbHO YacTu);

- ycoBepleHCTBOBaHa MeToAMKa pacyeTa BakyyMHbIX TPy60NpoOBOA0B:

- BHECEHbI NpOYMe NpaBkn B METOAMKY pacyeTa, oTpaxarol e onbIT, HAaKOMN/IeHHbI 3a BpeMs UCMNob30Ba-
Husa CA 03-003-07;

- CTaHAapT pacnpocTpaHsaeTcsa He TO/IbKO Ha CTa/ibHble TPY60NpPoOBOAbI, HO 1 Ha TPY6ONPOBOAbI U3 LIBETHBIX
MeTannoB (TuTaHa, mean, aNtoMUHUA N NX CNJIABOB) N U3 NOIMMEPHbIX Matepuanos.
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TPYBOMNPOBOAbI TEXHONMOTMYECKUNE

HopMbl U MeTOAbI pacyeTa Ha NPOYHOCTb, BUGpayunto
n celicMmnyeckne BosaencTens

Processing pipes. Standards and calculation methods for the stress, vibration and seismic effects

[ata BBegeHna — 2014— 0&—01

1 O6nacTb NpUMeEHeHUS

1.1 HacToswwii cTaHA4apT pacnpocTpaHsaeTcs Ha TexXHoorMveckne Tpybonposobl, paboTatolwmne nog BHyT-
PEeHHUM faBfieHneM, BaKyyMOM UM HAPYXXHbIM faB/ieHNeM, 13 YriepoanucTbiX U IerMpoBaHHbIX CTanei, UBeTHbIX
MeTannoB (aIlOMUHUA, MeAN, TUTaHa U nX cniaBoB) c paboyeli TemnepaTypoli oT MMHYc 269 °C go natoc 700 °C
NPV OTHOLLIEHWW TO/LWMNHBI CTEHKUN K HAPY>XXHOMY AnameTpy (s- C)KON<0,25 n TexHonornyeckme Tpy6onpoBosbl ns
nonvMepHbIX MaTepnanos c paboynm gaBneHmem go 1.0 MMa ntemnepatypoii go 100 eC, npegHa3HavyeHHble AN
TPaHCMOPTUPOBKMN XNAKUX U ra3006pa3sHblX BelecTs (Cbipbe, NoNydadpuKaTbl, peareHTbl, MPOMEXYTOUYHble Un
KOHeYHble MPOAYKTbI, NO/TyHEeHHbIE NN NCNO/Ib30BaHHbIE B TEXHO/IOTMYECKOM Npouecce), K KOTopbIM maTepuan
TPY6 XMMUYECKN CTOEK UM OTHOCUTENIbHO CTOEK.

CTaHpapT pacnpocTpaHsaeTcs Ha NpoekTupyemMble, BHOBb M3roTaB/iBaeMble 1 PEKOHCTPYMpPyeMble TEXHO0-
rmyeckne Tpy6onpoBoOAbl, IKCNAYyaTUPYIOLLIMECH HA ONaCHbIX NPOM3BOACTBEHHbIX 06 beKTax B 3aKpbITbIX Lexax,
HapyXHbIX yCTaHOBKax, a Takxke npoknajbliBaemMble Haf3eMHO Ha HU3KMNX, BbICOKMX Onopax, acTakajax 1 nogsem-
HO B HEMPOXOAHbIX, NO/YNPOXOAHbIX KaHanax v 3alieM/ieHHble B IpyHTe (beckaHanbHble).

CTaHgapT NPUMEHUM NpU YCI0BUM, YTO OTK/IOHEHUWSI OT FeOMeTPUYECKMX Pa3MepPOB 1 HETOYHOCTU NPU U3ro-
TOB/IEHUN PacCUYMTbIBaEMbIX 3/IEMEHTOB He MPeBbILWAalOT AOMNYCKOB, YCTAHOB/IEHHbIX HOPMaTUBHO-TEXHUYECKOW
[OKyMeHTauuei.

1.2 HacTosAwwmii cTaHfapT ycTaHaBnvMBaeT TpeboBaHMS KonpeAeneHunto TOMWUHbI CTEHKN TPpy6 1 coegnHn-
TenbHbIX AeTaneli Tpybonposoga noj 4eicTBMeM BHYTPEHHEro n3bbITOYHOIO U HapYXXHOro AaB/IeHUS, a Takxke
MeToAbl pacyeTa Ha NPOYHOCTb N YCTONUYMBOCTb TEXHOIOTNYECKMX TPY6ONpOBOAOB.

MoBepouHblli pacyeT Tpyb6onpoBoga npegycMaTpuBaeT OLEeHKY CTaTUYeCKOW NPOYHOCTU U MaIoOLMKI0BO
ycTanocTtu Tpybonposoja noj AeiicTBMEM Harpy3ok 1 BO3AeicTBuiA, COOTBETCTBYIOLWMNX KAK HOPMaSlbHOMY TEXHO-
NIOrMYECKOMY PeXMMy, TakK 1 AONYCTUMbIM OTK/TOHEHUAM OT TaKOro pexunma.

MoBepoUHbIli pacyeT Ha celicMuyeckne BO3aelicTBUA BbINOHAETCA A4N1A TPy60NpoBOAOB, PACMO/I0XEHHbIX
Ha naowagkKax ¢ CEeMCMUYHOCTbLIO 7. 8 1 9 6anioB no wkane MSK-64.

MpegycMoTpeH pacyeT Tpy6onpoBoga Ha BMGpaLuuto npu nyckoHanafouHblx paéoTax u akcnnyartauyuu. Mpu-
BeleHbl peKoOMeHAaLmnmy no onpegeneHnto aMnanTyabl M4acToTbl NyAbcauuni faBneHns pabodeli cpegbl, reHepu-
pyembix 060pyA0BaHNEM, 1 COGCTBEHHbIX HacTOT kKonebaHuii Tpybonposoga. ChopMynnMpoBaHbl YC/I0BUS OTCTPOMKA
Tpy6onpoBoga oT pe3oHaHca. [laHbl KpUTEPUM MPOYHOCTY TPy6GOoNpoBoAa NPU HaNM4YMN BUGpaLUn.

BHyTpeHHMe cnnoBble hakTopbl 1 peakLmm onop onpeAensatoT pacyeTom TpybonpoBoga Kak ynpyroi cTepx-
HEeBOli CUCTEMbI C YYETOM peasibHOW rMOKOCTN 3/1IEMEHTOB U CU/1 TPEHUS B OMopax CKOJIbXEHUS No metogam
CTPOUTENbHOW MeXaHUKN CTePXHEBbIX CUCTeM. Harpy3skn Ha o60pyAoBaHMe 1 ONopbl onpeaensatoT B paboyem n
X0M04HOM (Hepabo4yeM) COCTOAHMUAX TPY6onNpoBoAa, a TakKe Npu UcnbiTaHUAX.

OueHKa MPOYHOCTM NPOBOAMUTCA pa3fesibHO Ha AelicTBUe HecaMOoypaBHOBELLIEHHbIX HAarpy3ok (BecoBble U
BHYTPEHHee fAaB/lIeHNe) U C y4eTOM BCeX HarpyxatwLmx hakTopoB. 8 TOM yMcie TemnepaTypHbiX gedopmaLnii.
Mpn cobnwgeHnn ycrioBUil ManouunK/I0BOW yCTasloCTU AONYCKaeTCa 3HaunTelbHaA KOHUEeHTpauns MeCcTHbIX
HanpskeHuii, 06yCNOBNEHHbBIX TEMNEPATYPHbIM HarpeBoM B paboyem COCTOsIHUM Tpy6GonpoBsoga.

M3paHune oduymansbHoe
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2 HopmaTuBHbIE CCbINKK

B HacTosiLlem cTaHAapTe NCNOoJIb30BaHbl CCbISIKM Ha crieyole ctaHgapTbl:

FOCT 12.1.007—76 Cuctema cTaHgapToB 6e3onacHocTn Tpyaa. BpegHble BewectBa. Knaccudunkayma n
ob6wmne TpeboBaHMsA 6e3onacHOCTU

FOCT 12.1.044—89 CucTeMa cTaHAapToB 6e30nacHOCTM Tpyaa. [10xapoB3apbIBOONAaCHOCTb BEWECTB U Ma-
TepuanoB. HomeHkaTypa nokasaTenei n MeToAbl UX onpegeneHus

FOCT 25.101—83 PacueTbl U UCMNbITAHWUA Ha MPOYHOCTb. MeToAbl cxemaTu3aumnn cayydaliHbliX NPoOLLECCOB
Harpy>xeHuns 3/1IeMeHTOB MallnH N KOHCTPYKLUWI 1 CTaTUCTUYECKOTo NpeAcTaB/ieHNs pe3ybTaToB

FOCT 12815—80 diaHUbl apMaTypbl, COeANHUTENbHbIX YacTeli n Tpybonposogos Ha P o1 0.1 go 20.0 MMa
(oT 150 200 krc/cm2). Tunbl. MpucoeanHNUTENbHbIE pa3Mepbl Y pa3Mepbl YNIOTHUTENIbHbIX MOBEPXHOCTEN

FOCT 12816—80 ®niaHubl apMaTypbl, COeANHUTENbHbIX YacTell n Tpyb6onposogoB Ha P o1 0.1 o 20,0 MMa
(oT 180 200 krc/cm2). O6Ww e TeXHUYeCKue TpeboBaHUA

FOCT 12817— 80 ®naHubl NUTble N3 ceporo vYyryHa Ha P, o0T10.1 go 1.6 MMa (oT 1 40 16 krc/cm2). KOHCTPYK-
unn n pasmepbl

FOCT 12818—80 dniaHubl INTble M3 KOBKOro YyryHa Ha P( oT 1.6 go 4.0 MMa (ot 16 go 40 krc/cm2).
KOHCTpYKUMn n pasmepsbl

FOCT 12819— 80 ®iaHUbl NUTble CTasbHble Ha PyoT 1.6 o 20.0 MMa (oT 16 go 200 krc/cm2). KOHCTPyKUUn
v pasmepbl

FOCT 12820—80 ®naHubl CTasibHble N/I0OCKMe NpuBapHble Ha PyoT 0.1 go 2,5 MMa (oT 1 go 25 krc/cm2).
KOHCTpYKUUN 1 pasmepsbl

FOCT 12821—80 ®naHubl CTanbHble NpuBapHble BCTbIK Ha PyoT 0.1 go 20.0 MMa (oT 1 go 200 krc/cm2).
KOHCTpyKUnn 1 pasmepbl

FOCT 12822—80 ®naHubl CTa/ibHble CBO60OAHbIE HAa NPMBapHOM Kosible Ha Py oT 0.1 go 2.5 MMa (ot
1 a0 25 krc/cm2). KOHCTPYKUUK 1 pa3mepbl

FOCT 30546.1—98 O6uwme TpeboBaHUA K MallMHaM, npuéopam napyrum TeEXHUYECKUM U3[e/TUAM N MeTO-
Abl pacyeTa NX CI0XHbIX KOHCTPYKLWUI BYacTu celicMOCTORKOCTH

MpumMmeuyaHue — lNpu NOIL3OBAHUM HACTOSLLMM CTaHAAPTOM Lie/Ieco06pa3HO MPOBEpPUTbL AeCTBUE CCbIIOY-
HbIX CTaHZapTOB B WHAOPMALMOHHON cucTeme O6LLEero nosb3oBaHus — Ha oduumanbHOM calite defepasibHOro
areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHvio U METPOSIOTUN B CETU VIHTEPHET WK MO EXErofHOMY MH(OPMALMOHHOMY
yKasatesito «HauvoHaNbHble CTaHAAapPTbI», KOTOPbI/i OMy6/IMKOBaH MO COCTOSIHWIO Ha 1 siHBaps Tekyllero roga, u rno
BbIMyCKaM eXeMEeCSYHOro MHOPMALIMOHHOTO yKasaTesis «HaunoHabHble CTaHAapTbI» 3a Tekywuii rog, Eciv cebuiou-
HbIli CTaHAAPT 3aMeHeH (M3MeHEH), TO MPY MONb30BaHUM HACTOSILLMM CTaHA4APTOM CrieflyeT PyKOBOACTBOBAThLCS 3ame-
HSAIOWMM (M3MEHEHHbIM) CTaHAAapPTOM. EC/M  CCbUIOYHbIA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOJIOKEHVE, B KOTOPOM
[aHa ccblfika Ha Hero, NPUMeHsIETCA B YacTW, He 3aTparvBatolLeli 3Ty CCbUTKy.

3 TepMuHbI U onpeaeneHus

B HacToAwem cTaHgapTe NPUMeEHeHbI creayowne TePMUHbIL 1 onpeaeneHns:

3.1 akceneporpamma: 3aBUCUMOCTb YCKOPEHUS Kone6GaHuii OT BpeEMEHMU.

3.2 akceneporpamma 3emneTpsaceHuns: Akceneporpamma Ha cBO604HOW MOBEPXHOCTU FPyHTa Npu 3eM-
NeTpsACeHUN.

3.3 akcenieporpaMmma noataxHas: OTBeTHasa akceneporpaMmmMa Aas oTAe/IbHbIX BbICOTHbIX OTMETOK CO-
OpYXeHUS. Ha KOTOPbIX PacnosioxeH Tpyb6onposoa,.

3.4 Bo3geiicTBMe: SiBNeHMe, Bbi3blBaloliee BHYTPEHHUE CUMbl B 3/1eMeHTe Tpy6onpoBoga (M3MeHeHne TeM-
nepatypbl CTEHKW TPY6bl, AedhopMaLna OCHOBaHMA N Ap.).

3.5 Bo3gelicTtBue gedbopmalmnoHHoe (KMHeMaTn4yeckoe): BosgericTBue Ha TpybonpoBog B BUuae nepe-
MelleHNs. HanpuMmep TemnepaTypHble pacllMpeHns, HepaBHOMepHas ocajka ornop, CMelleHne To4ek npncoeamn-
HeHVs K 060opyAoBaHUIO U T. 4.. N3MepsieTca B MUAUMeETpax, rpagycax nt. 4. flecdoopMmaLloHHble BO34eACTBUSA
ABNAIOTCA CaMOypPaBHOBELEHHbIMMW 1 4719 TPy60NpPOBOAOB CHNTAIOTCA MEHee onacHbIMU, YeM cUNoBble. fledhop-
MaLMOHHble BO3AeliCTBUA B CTaTUYECKM ONpeAesIMMbIX CUCTEMAX He Bbi3biBalOT NOSABAEHNE BHYTPEHHUX YCUNIA,
a BbI3bIBAlOT TO/ILKO NepemMeL,eHns.

3.6 Bo3paelictBMe cunosoe: BospgelicTBue Ha TpyGonpoBoA B BUAE CU/Ibl, U3MepsieTCs, Hanpumvep, B
HblOTOHAaX, Meranackassx, HbloToHax Ha MeTp U T. 4. CunoBble BO34eNCTBUA ABASAIOTCA HeCaMOypaBHOBELLEHHbI-
MU 1 cunTaroTcsa 6onee onacHbIMU, YeM AedOpMaLNOHHble BO3AeNCTBUA. CunoBble BO3AECTBMSA Bbi3blBAlOT BHYT-
peHHMe yCunua n nepemMeleHns Kak B CTaTUYECKM onpeaesiMmblX, Tak U B CTaTUYECKN Heonpeae/InMbIX CucTe-
Max.
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3.7 paBneHne npobHoe: N36bITOYHOE faBsieHNe, NPy KOTOPOM A0/IKHO NPOBOAUTBLCA rMapassiyeckoe
ncnbiTaHe TpybonpoBoga 1 ero geTtasneli Ha NPOYHOCTb U FEPMETUYHOCTb.

3.8 naBsieHne paboyoe (HopmaTuBHoe): Hanbonbluee BHyTPeHHee AaB/ieHMe, NP KOTOPOM obecneyu-
BaeTCs 3afjlaHHblli pexum akcnayaTtauum Tpybonposoja.

3.9 paBneHune pacyeTHoe: MakcumasibHOe N36bITOYHOE BHYTPEHHEE flaB/1IEHNE, HA KOTOPOE pacCcunTbiBa-
10T Tpy6onpoBOA UK ero YacTb Ha NMPOYHOCTb.

3.10 ponyckaemoe HanpsxeHne: MakcumanbHOe 6e30nacHoe HanpsxeHne Npu akcnayartaumm paccmar-
pvBaemMoW KOHCTPYKLUN.

3.11 3emneTpsiceHune: Koneb6aHus 3eM/11, Bbl3blBaeMble NMPOXOXAEHNEM CEICMUYECKUX BOJTH, U3/TYUEH-
HbIX U3 KaKOro-inbo oyara ynpyroui aHepruu.

3.12 NHTEHCUBHOCTb 3eMIeTPACEeHNA: Mepa Be/IMYNHbI COTPSACEHUA TPYHTa, onpegensemas napamer-
pamMu ABUXEHUS TPYyHTA, CTENeHbi pas3pylleHUs COOPYXEHUI U 3aaHNI, XapaKTePOM U3MEHEHUT 3eMHOM
NOBEPXHOCTU U faHHbIMW 06 UCMbITAHHBIX TIOA4bMW OLYLIEHNSAX.

3.13 kaTeropusa ceiicmocTokocTu: Kateropusa Tpyb6onposoaa, 3aBucsLas oT CTeneHn onacHocTn (puc-
Ka), BO3HMKaloLero npu JoCTUXEHUN NpeenbHOro COCTOAHUS Tpy6onpoBoa A/15 340P0BbA M XN3HU rpaxaaH,
nvyuiecTea husnyeckmx namn I pUANYeCKNX NnL,. 3KosI0rMYeckon 6e3onacHoOCTY oOKpyxatoLeli cpeabl.

3.14 koMmneHcaTop: Y4acTOK UIu coegmHuTeNnbHas getanb Tpybonposoaa cneynanbHOi KOHCTPYKUUKM, Npes-
Ha3HayeHHas A1 BOCNPUATUA TeMnepaTypHbix Aehopmauunii Tpybonposoa 3a cHeT CBOeW NofaT/IMBOCTH.

3.15 KKCK: KopeHb kBagpaTHbIli U3 CYMMbl KBaApaToB.

3.16 NuHeliHO-CcNeKTpasbHbI MeToA aHanus3a: MeTo/ pacyeTa Ha CeliCMOCTOMKOCTb, B KOTOPOM 3Haue-
HUA celicMUYeCKUX Harpy3ok onpeaenanTCcsa No cnekTpam oTBeTa B3aBUCUMOCTUN OT YAcTOT 1 (DOPM COBCTBEHHbIX
kone6aHunii cuctTembl.

3.17 meToa AMHAMMWYECKOTO aHanu3a: MeTog pacyeTa Ha Bo3feiicTBue B popmMme akcesieporpaMmm Kosne-
6aHunii rpyHTa B OCHOBaHUN Tpybonposoaa NyTemM YNCNIEHHOTO UHTErPUPOBaHUA YPaBHEHWI ABVXEHUS.

3.18 Harpy3ka: Cunosoe BO3jelicTBMe, Bbi3blBalollee NU3MeHeHne HanpsXXeHHOo-4edOpMUPOBaAHHOIO CO-
CcTosiHMA Tpy6onpoBoaa.

3.19 Harpys3ka uaun Bo3gelicTBue HopmaTuMBHble: Hanbonblwaa Harpyska, oTBevatolwass HopManbHbIM
ycnoBusm paboTbl Tpybonposoga.

3.20 Harpy3ka unu Bo3aeiicTBMe pacueTHble: NponsBefeHe HOPMATUBHOW Harpy3ku unv Bo3gencTems
Ha COOTBETCTBYIOLWNIA KOIPPULMEHT HAAEXKHOCTU, YUNTbIBAKOLWMIA BO3MOXHOCTb OTK/IOHEHUS Harpyskn namn Bos-
[encTBNA B He6NaronpusTHY CTOPOHY.

3.21 Ha3HaueHHbI pecypc: CymmapHas Hapa6oTka, Npy AOCTUXEHUN KOTOPOI akcnnyaTaumsa o6bekTa
A0/MKHa 6bITb MpeKpalieHa He3aBUCUMO OT ero TEXHUYECKOro COCTOSIHUSA.

3.22 Ha3HaYeHHbIN CPOK CNYXObl: KaneHaapHas NpoAo/HKUTENBHOCTb aKCNayaTaunm, Npu 4OCTUXKEHUN
KOTOpOIi aKcnyaTaumna o6bekra foskHa 6bITb NpekpalleHa He3aBMCUMO OT ero TEXHUYEeCKOro COCTOSTHUS.

3.23 HenoaBuxHaa onopa (MepTeas): KpensneHue Tpy6onpoBoga, nckarvatoliee fnHeliHble nepeme-
LWEeHNA 1 YINI0OBble NepeMeLLeHns No Tpem cTeneHsam cBo6oabl.

3.24 HopMaTnBHOE ANNTENBHOE CONPOTUBNEHME pa3pyweHnto: ConpoTuB/eHNe pas3pyLLleHUto maTe-
puana Tpy6 ((UTUHIoB) N3 ycnoBusa paboTbl Ha BHYTPEHHEE AaB/ieHe NPy 3a4aHHOM CPOKe CNyX6bl Tpy60npoBo-
[a v TeMnepaTypHOM pexunme ero akcnsayatauynm.

3.25 ocunMNNATOpP IMHelHbIli: JInHeliHaa konebaTtenbHas cuctema c O4HOW cTeneHbo cBO60OAbI, XapakTre-
punlyemas onpefesieHHbIM NepMoAoM COGCTBEHHbIX KONebaHuit u 3atyxaHnem (4eMndrpoBaHnem).

3.26 oTknunk: OTBeTHaA peakLnsa KOHCTPYKUUM (NepemMellleHne, yCKOpeHue, BHYTPeHHee ycuamne, Harpyska
Ha onopy 1 T. .) Ha celicMnyeckoe BO3MyLleHMe.

3.27 nnouwapka pasmeuieHns Tpybonposoga: Tepputopus, Ha KOTOpoli pa3mMellaetcs Tpy6onposoy,
WM TEPPUTOPUS, Ha KOTOPOI HAXO4UTCA COOPYXEHNE C pa3MeLLeHHbIM BHYTPU Tpy60NpoBOAOM.

3.28 npeAen Npo4yHOCTU (BpeMEHHOe conpoTUBieHNe): HopmaTMBHOE MUHMMa/IbHOE 3Ha4YeHne Hanps-
XEHMWSA. NPU KOTOPOM NMPOUCXOANT paspylueHne matepuana npyu pacTsaxXeHnu.

3.29 npepen TekyyecTn: HopmatMBHOE MUHMMa/IbHOE 3HAYEHNE HaNPsXXeHUsA, C KOTOPOro HadynHaeTcs
MHTEHCUBHbIV POCT NnacTuyeckux gedopmayuii Npy pactTaxeHnn matepuana.

3.30 pa3sxwuxeHue rpyHTa: Npouecc, BCneacTBue KOTOPOro rpyHT BefeT ceba He Kak TBepA0e Teno, a Kak
NAOTHAsA XUAKOCTb. PasxumkeHne 6onee xapakTepHO A5 HACbIWEHHbIX BNaroli Cbiny4nx rpyHTOB, TaKUX Kak niu-
CTble MNecKn Uan neckun, cogepxalyne Npocnokm HenpoHULaemMblxX A4NA BOAbl OT/IOXEHWNA. PasxunxeHne rpyHTa
MOXeT NPON30iTN BO BpeMs 3eM/IeTPSACEHUS, MOTOMY YTO NPU NPOXOXAEHNN CEACMMNYECKO BO/THbI YacTuLbl FPYH-
Ta KonebnTcsA ¢ pa3HbIMU CKOPOCTAMU M HaCTb KOHTAKTOB MeXAY HUMWU HapyluaeTcs, B pedy/ibTaTte rpyHT MOXeT
npeBpaTUTbCS B XUAKOCTb C B3BELWEHHbIMW B Heli necuYnHkamu.
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3.31 pacuyeTHasa cxema (Mofesib): YC/I0BHaA akCOHOMeTpuyeckasa cxema (ynpoueHHasa Mofenb) KOHCT-
PYKLMWN. KOTOPOIi 3aMEHAIOT peasibHY KOHCTPYKLMIO A1 BbIMO/THEHUSA pacyeToB Ha MPOYHOCTb N YCTOMNYNBOCTD.

3.32 palioH pa3melweHus Tpy6onposoga: Tepputopus, BkAOYaLwas B ce6s nnowaaky pasmelieHns
Tpy6onpoBoja, Ha KOTOPOW BO3MOXHbI CEICMUYECKNe iBNIEHUS, CNOCO6HbIe OKa3aTb BNUSHME Ha 6e30MacHOCTb
aKcnyataumm Tpybonposoaa.

3.33 celicmumyeckasi Bo/siHa: Ynpyras BoJlHa B re0/1IOfM4Yeckoil cpege.

3.34 ceiicmmnyeckas BoNHa npoAosibHas; P-BonHa: Celicmmnyeckas BosiHa, 3a PPOHTOM KOTOPOIi Kone-
6aHuA YacTuL, NPONCXOAAT B HaNpaB/IeHNN ee pacnpoCTPaHeHUs.

3.35 celicmumyeckasi BoslHa nonepevHas; S-sosiHa: CelicMnuyeckasn BOJIHa, 3a (PPOHTOM KOTOpPOI4 Kone-
6aH1a YacTuL, NPOMCXOANAT BHanpaBieHNW, NepneHgnKyISpHOM HanpaB/1eHNIo ee pacnpoCcTpaHeHus.

3.36 celicmmnyeckasa BonHa Penes; R-BonHa: WHTepdepeHUMOHHaA BO/IHA, pacnpocTpaHsaowasca BAOb
cB060OAHOI NOBEPXHOCTN FPYHTA, NONAPN30BaHHASA B BEPTUKASIbHOW NIOCKOCTU, BO3HUKAET MPU OTPaXeHUu rny-
BGVHHBIX BOJTH OT AHEBHOV NOBEPXHOCTU FPYyHTa (aHa/I0rMYHO BOIHAM Ha BOJe), MpU 3TOM 3/1eMeHTapHas Jyactuua
rpyHTa coBepluaeT KpyroBble ABVKEHUS.

3.37 celicmnuyeckan BonHa Jissa; L-BonHa: MNonepeyHas NoBepxXHOCTHasA BOJIHA, NONApPM30OBaHHasa B
ropn3oHTaNIbHOW NI0CKOCTM, BO3HMKaloLWasa npyu HaZIMunm 30Hbl MasibiX CKOPOCTEiA.

3.38 celicMnyeckoe MmukpopalioHmpoBaHue: Komniaekc cneymanbHbiX paboT MO MNPOrHO3MPOBaHUIO
BUSAHNA O0CO6eHHOCTell NPUNOBEPXHOCTHOrO CTPOEHUS, CBOMCTB U COCTOSIHUA NOPOJA, XapakTepa ux 06BOAHEH-
HOCTW. penbedya Ha NnapamMeTpbl KonebaHni yHTa Nowaaku.

NMpumeuyaHune — Mog NPUNOBEPXHOCTHON YacTbIO pa3pesa NOHUMAETCS BePXHsIsS TO/ILLA Nopog, CyLeCTBeHHO
B/IMAIOLLAS Ha MpUpaLLEHNE VHTEHCUBHOCTU 3eMJIETPSICEHNS.

3.39 celficMMYHOCTb NAowWangkM pasmelieHna Tpyb6onposoga: IHTEHCMBHOCTb BO3MOXHbIX celicMuyec-
KX BO3JeCTBUI Ha Naowajke pasMmeleHns Tpybonposoja, nsmepsemas B 6annax no wkane MSK-64.

3.40 celicmocTolKkOoCTb Tpy6onpoBoaa: CBOCTBO Tpyb6oNpoBoAa COXPaHATbL NPy 3eM1IETPSICEHUN CMO-
COGHOCTb BbIMNOJHATL 33faHHble PYHKL N B COOTBETCTBUN C MPOEKTOM.

3.41 cuctoma reomeTpuyeckn nsmeHsemas: Cuncrema (B CTPOUTENbHOW MeXaHWUKe), 31eMeHTbl KOTOPOU
MOryT nepeMelaTbCs NoA AeicTBMEM BHELWHUX cui 6e3 gepopmaynm (MexaHnusm).

3.42 cnctema MrHoBeHHO nameHsiemas: MNpeaenbHbIi cnyyai reoMeTpuyeckn Hem3MeHAeMOon cucTeMbl
(B cTpOUTENBHOW MeXaHWKe), AonycKatolen 6eCKOHEYHO Masble NepeMeLLeHNs.

3.43 cucteMa cTepxHeBas: Hecyuwasn KOHCTPYKLUSA (B CTPOUTENBHOW MeXaHUKeE), cocToslas U3 npsimo-
NIVHENHBIX UM KPUBOJTMHERHBIX CTEPXHEN, COeANHEHHbIX MeXxAy cO60i B y3nax.

3.44 cuctema ctaTmyecku onpegenumas: FleoMeTpMyeckn HeMameHsiemMasi cuctema (B CTpouTesibHOR Me-
XaHuKe). B KOTOPOIi ANA onpeAeneHuns Bcex peakuunii cBsizeit (yCUAnii B ONOPHbIX 3aKpenIeHUAX, CTEPXKHAX U T. N.)
[0CTaTOYHO YpaBHEHU cTaTuku.

3.45 cuctema ctatmyecku Heonpegenmmas: FTeoMeTpUUYeckn HemameHsiemasi cuctema (B CTpouTeIbHOM’
MeXaHUuKe), B KOTOPOW AN onpeAeneHns BCcexX peakumnii cBsaseit (yCunmii B ONOPHbIX 3aKPENIEHUAX, CTEPXKHAX U
T. N.) HEO6XO0A4MMbI MOMUMO ypaBHEHW CTaTUKN AONOIHUTENbHbIE ypaBHEHUA, XapakTepusytolwune gedopmManmm
CUCTEMBI.

3.46 CKOPOCTb CEMCMMUYECKOW BOMHbI: BenvunHa, paBHasi OTHOLLEHMWIO PaCcCTOSHUS MexXay ABYMS ToYKa-
MU reosiornyeckoli cpefbl K BpemMeHu npo6era celicCMUYECKOM BOMHbI MEXAY 3TUMU TOUKaMU.

3.47 coeagnHuTenbHana getanb: fletanb nin c6opoyHas eguHuua Tpy6onposoga unm Tpy6Ho cuctemsl,
obecrneynBalolas U3MeHeHNe HanpaBeHUs, CANAHWE UMK fiefleHne, pacluMpeHne uan cyxxeHne notoka paboyei
cpeabl (OTBOAbI, TDOMHMKKN, Nepexoabl nap.).

3.48 cocToAHMe ncnbiTaHusa: CocTossHMe Tpy6onpoBoAa Nocsie 3ano/IHEHNA BOAOW UK BO3AYXOM (ra3om)
nog NPo6HbLIM AaBeHUeM Mpu UcnbiTaHUN TPy60NpoBoAa Ha MPOYHOCTb U NIOTHOCTb.

3.49 cocToAHNEe MOHTaxHoe: CocTosHue Tpy6onpoBoa nocie 3aBeplleHnss ero MoHTaxa, HaJloXeHuns
TenaoBoIi N30M15ILMN, BbINOIHEHNA NPeABapuUTeNbHOM (MOHTaXHO) pacTsXKW, PEry/IMPOBKY BCeX NPYXUHHbIX Lie-
neii n 3aBapku Bcex CTbIKOB, MNPV 3TOM TemnepaTypHblii nepenaj u NpoAyKT BTpy6ax OTCYyTCTBYIOT.

3.50 cocTosiHne paboyoe: CocTossHMe Tpy6oMNpoBOoAa NOC/e NepBOro pa3orpesa U 3ano/IHeHNs NPoaYK-
TOM. a TakxXe NPUIoXKeHNs ApYyrnx Harpy3ok v Bo3aencTBuii (cHer, o6negeHeHne, BeTep, ocajka onop uT. 4.).

3.51 cocTosiHMe xonoaHoe (Hepaboyee): CocTosiHUe, B KOTOpOe nepexoanT Tpy6onposog 13 paboyero
COCTOSIHVSA NOC/1e MepBOro oX/axAeHunsa (MAv Harpesa— A9 HU3KOTeMnepaTypHbIX TPy60NpoBOAOB) 40 MOHTaX-
HOW TeMnepaTypbl U CHATUA AaBNeHUs.

3.52 cneKkTp KO3 pULUMEHTOB AUHAMUYHOCTU: Be3pasmepHblii CNEKTP, NONyYeHHbI feneHnem 3Have-
HWIi cNeKTpa oTBeTa Ha MakCMMasibHOe YyCKOpPeHWe rpyHTa.
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3.53 cnokTp oTBOTa: COBOKYMNHOCTb aBCOMOTHBIX 3HAYEHUI MaKCMMaslbHbIX OTBETHbIX YCKOPEHUA NNHEN-
HOro OCUMNAATOPa NPy 3a4aHHOM akcesieporpamMmmMoli BO34eNCcTBUM C y4eTOM COOGCTBEHHO 4acToTbl 1 MapameTpa
AemndrpoBaHns ocuuanaTopa.

3.54 cnoKTp oTBeTa NO3TaXHbI: COBOKYMHOCTb abCO/MIOTHbIX 3HAYEHN MakCMabHbIX OTBETHbIX YCKO-
peHunit NnHenHOro ocynNaTopa Npu 3ajaHHoOM NO3TaXHOW akceneporpaMmoli Bo3gencTemnm.

3.55 cTepxeHb: Tesio (B CTPOUTENBHOW MeXaHWKe), 4IMHA KOTOPOro BO MHOMO pa3 NpeBOCXOAUT XapaKkTep-
Hble pa3mephbl ero NornepeyHoro ceYeHus, NPy 3TOM OCb CTEPXHA MOXET ObITb NPAMOIMHENHOR UM KPUBONNHENR-
HOW.

3.56 TemnepaTypa pacyeTHas: TemnepaTypa matepuana geTtasan, N0 KOTOPOW BbIGUPaIOT BENIMUNHY A0-
NycKaemMoro Hanps>xeHnsa Npu pacyeTe TOMWMHbI CTEHKM U BbIYNCASAIOT TEMNepaTypHbI nepenaj npu pacyete Ha
npoyHoCTb Tpybonposoaa.

3.57 ToNWMHA CTEHKN HOMUHaNbHanA: TOAWMHA CTEHKN TPYy6bl NN COeAUHUTENbHON AeTann, ykasdaHHasn
B CTaHAapTax uim TeXHUYECKNX YCIOBUSAX.

3.58 ycToliunBocTb Tpy6onpoBoaa: CBOMCTBO KOHCTPYKLMN Tpy6GOoNpoBoa NoAAEPXKMBATL NepBOHaYaslb-
Hyt0 (hOpMYy OCK UK POPMY ero NonepevyHoro ceYeHns.

3.59 daszoBas rpynna KkponneHwuii: Fpynna KpenseHwi, koTopas npu celicCMUYeCKOM BO3AeicTBMU
BCerga cmeliaeTcs CUHXPOHHO. Hanprmep, BCe onopbl TPy60NpoBoAa, yCTaHOBJ/IEHHbIE HA OAHOM 3Taxe 3[aHus,
CMelalTCA CUHXPOHHO OTHOCUTE/NIbHO OMOP, YCTAHOBJ/IEHHbIX Ha 3eM/ie. Bce KpenneHus, npncoeanHeHHble K
0lHOMY 1 TOMY e 060py/40BaHu1I0, TaK Xe Kak 1 nepBble, CMeLalnTCA CUHXPOHHO, T. €. NpeACcTaB/IsAT CO60
chasoByto rpynny onop.

3.60 aTan pacueTa: YCNOBHOe coYeTaHMe Harpy3ok 1 BO34eNCTBNI, 0COGEHHOCTEN pacyeTHOW cXeMbl U
PUN3NKO-MEXAHNYECKMX XapaKTePUCTUK MaTepnasnoB, COOTBETCTBYIOLLEe ONpeAesleHHOMY COCTOSHUIO Tpy6onpo-
Bofja (paboyemMy, X0104HOMY, COCTOSIHUIO UCMbITAHW N T. 4.) N UCNOJSIb3yeMoe Npu onpegesieHNN HanpsXXeHHo-
AechopmmpoBaHHOro cocTosiHUA Tpybonposoaa.

3.61 ctaHpapTHOe pa3mepHoe oTHoweHne SDR: be3dpa3MmepHasa BeNNUYNHA, YAC/IEHHO paBHas OTHOLe-
HUIO HOMWHa/IbHOTO HaPYXHOTo AnamMmeTpa TPy6bl K HOMUHAIbHOU TONLWMUHE CTEHKN.

4 O603HayYeHNA N cokpalLeHus

B HacTosiWeM JOKYMEHTE NPUMEHEHbI Criefytolw e 0603HAYEHMS U coKpaLleHus.
MK3  — MeTof KOHeYHbIX 3/1eMEHTOB;

HAC — HanpshKeHHOo-4edopMMPOBaHHOE COCTOSHME:

naH — MOCTOSIHHbIE U A/INTE/IbHble BPEMeHHble Hady3Ku;

NMAKOH — nocTosiHHble, ANNTENbHbIE BPEMEHHbIE, KpaTKOBPEMEHHbIE N OCO6bIe Harpy3ku;

CHiin — cTpouTenbHble HOPMbI U NpaBuna:

nny — reHonosInypeTaH;

AN — MakcuMa/jibHOe TOpU3OHTasIbHOE YCKOpPEeHWe Mpu 3eMeTPsCeHUM Ha CBOGOAHOVW MOBEPXHOCTU
yHTa, M/c2;

An — yKpennswuwas nnowanb Haknagkn, Mm2;

A, — yKpennsawouwasa naowaib OTBETB/EHUSA, MM2:

A1k — MaKCuMasibHble pacyeTHble YCKOpeHUs AN K-ii hopmMbl KosiebaHnii Tpy6onpoBoga Npu BO3AencTemun
Baonb/' = {X, ¥. Z}. m/c2;

A, W — ycKopeHue HyneBOro nepuoga no HanpasneHutoj = (X. Y, Z}, m/c2;

a7 — MakcuMmasbHOe 3HauyeHne YCKOpeHUs cnektpa oTeeTa, M/c2;

B)(*) — cnekTp oTBeTa (MNO3TaXHbIli CNeKTp 0TBEeTa) Npy BO34elCTBMN B HanpaBneHnny={X. Y. Z), m/c2;

bn — WupuHa Haknagku, Mm;

c — cymmMapHas npnbaBka K TO/ILNHE CTEHKMN, MM;

c,0 — cuenneHune rpyHTa. H/mm2;

c6 — cymMmapHasi npubasBka KTO/WNHE CTEHKN OTBETBIEHUA TPOIiHMKa (BPE3KN), MM:

c, — npubaska /18 KOMNeHcauMn MMHYCOBOIO A0MYyCKa N YTOHEHUS CTEHKM NPU TEXHO/IOTMYECKUX onepa-
UnAX, MM;

c2 — npubaBKa 4158 KOMNEHcaunmnm KOppo3nn n aposnmn, Mm;
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HapyXHbli gnameTp Tpybbl unn getanu Tpybonposoaa, Mm;

BHYTPEHHWIA AnameTp TpyO6bl uin getanu Tpybonposoaa, MM.

HOMMWHaNbHbIN gnameTp (YCNOBHbIA MPOX04), MM;

Hapy>HbIli fraMeTp KoXyxa n3onsauum (Npu oTCYTCTBUM KOXYXa— HapyXHbIi guameTp M3onsauymu, npu
oTcyTcTBUU n3onaumm 01=0.), Mm;

MakKCUMa/ibHOE TOpU30oHTa/IbHOE NepemMeLlleHne rpyHTa npm 3eM1eTpACeEHUN, MM,

HapyXHbIi AuameTp OTBETB/EHNS TPOWHMKA UK AnameTp LeHTPasibHOro OTBepPCTUS B 3ariyluke, Mv;
BHYTPEHHUI AnameTp OTBETB/EHUA TPOIiHNKa (BPE3KN), MM;

3KBUBA/IEHTHbIV AnameTp OTBEPCTUS B AeTasin C BbITAHYTOV rOpNOBMHON, MM;

MoAy/b yNnpyroctTn matepuasna Tpy6bl Npu pacyeTHol TemnepaType. MMa;

MoAy/b ynpyroctn matepuana npu 20 X . MMa;

naowasb NONepeyvyHoOro ceyeHns, MM2;

*-A4acToTa COGCTBEHHbIX KOoNnebaHuli Tpybonposoaa. 'y;

bl YacToTa Bo3MyLlatoLlw e Harpysku. Iu:

TexHnyeckas yactota A-ii hbopmbl KonebaHuii, Ny;

3HayYeHVe YacToTbl, COOTBETCTBYIOLLEE «YCKOPEHUIO HY/1IEBOrO nepuoga» Ha cnektpe, Iuy;

napameTp, XapakTepu3yowWwnii KOHLLEHTPaLMIO HanpsXXeHni narnba B TPOiHUKE;

pacyeTHble 3HaY€HMSA BbICOTbl COOTBETCTBEHHO BHELIHEl M BHYTPEHHEW YacTu OTBEeTB/IEHUA TPOIi-
HUKa. MM;

MOMEHT UHEPL MY MONepeyYHOoro ceveHns, Mm4;

MOMEHTbI MUHEPLMM MOMNEPeYHOro ceveHns Wwrylepa, Mmm';

NONSAPHBLIA MOMEHT MHEPL MW NOMEPEYHOro CeYeHus Wwryuepa, Mm4;

pacyeTHas ceiCMUYHOCTb NOLWAaAKN pacnonioxeHus Tpybonposogaa, 6annbl;

KO3 (PULMEHT MHTEHCUUKALUN HaNPsXKeHW A 0T M3T6a nonepek MIOCKOCTU TPOWHWMKA UK OTBOAA,;
KO3 PUUNEHT MHTEHCUMKALNM HANPSHXKeHWI OT U3rnba B MIOCKOCTU TPOHUKA UNv OTBOAA;

KO3 PULNEHT MHTEHCUMMKALMN HANPSXKEHNIA OT pacTAXEHUA—CXaTus;

KO3 PULNEHT MHTEHCU(MKALUM HANPSHXKEHWUI OT KPYUEHUS;

KO3 PULMEHT UHTEHCUDUKALMN HaNPsXXeHUT BOTBOAX;

K03t hMLMeHT, yunTbiBaoWmMii Jonyckaemble Heynpyrue gecopmaumu;

KO3 PULMEHT Nneperpyskun, NpMHUMaeMbIin cornacHo 8.1.15;

KO3(hPULMEHT rMbKOCTN OTBOAOB;

K03(hpNLMEHT BEPTUKANBHOIO CeliCMNYeCKOro YCKOpPeHUs:;

KO3(hhNLMEHT, 3aBUCALLMIA OT OTHOCUTE/TIbHOIO AeMNMMPOBAaHUA B KOHCTPYKLUMN

ANvHa TpyGbl, NponeTa unu getanu Tpybonposoaa, Mv;

pacyeTHbIli n3rnbaroLwnii MOMeHT, AeiCTBYIOLW NI Nonepek NI0OCKOCTU TPOKHMKa uam otBoga. H Mm,
pacyeTHbIA N3rnbaroLMini MOMeHT, AelAiCTBYHOLW NI B NJIOCKOCTU TPOMHMKA UAn oTBoAa, H MM,
pacyeTHbIA KPYTALWMNA MOMEHT. H MM;

noroHHas macca Tpy6onposoga, Kr/m;

obuasn macca CTPOUTENbHOM KOHCTPYKLMM C (DyHAAMEHTOM, Ha KOTOPOW pacnosioxeH Tpybonposog,
Kr;

obujan macca Tpybonposoga, Kr.

KO3 hULMEHT 3anaca ycToiunBocTu;

pacuyeTHoe oceBoe ycunue. H;

pacuyeTHOe YMC0 NOMHbIX LLUK/IOB HarpyXeHus;

yncnio o6opoToB Bana, 06/MuH;

pacyeTHOe BHYTpeHHee n3bblTouHOoe fasneHne. MMa;

COOTBeTCTBEHHO paboyee 1 ycnoBHoe gaBneHune, MMa;

ponyctumoe paboyee N36bITOYHOE BHYTPEHHEE UM HapyXHoe AasrieHne. MMa;

npo6Hoe gaBneHne Npu ncnbiTaHusx, MMa:

AonyctuMmoe n3bbITOYHOE faBieHne nNpu ucnblTaHnax, Mra:

nonepeyHble ycunusa, gelicTeyioume BABYX B3aUMHO NepneHANKYISPHbIX N10CKOCTAX. H;
pacyeTHbIi MOrOHHbIN BEC TPY6ONPOBOAA C NPOAYKTOM 1 nsonsayunen. H/mm;
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pafuyc KpMBM3HbI OCEBOI JIMHUMN 0TBOAA, MM:

paguyc CKpyrnieHusi FopsIoBMHbI LWITAMNOBAHHOTO (LUITAMNOCBApPHOT0) TPOWHMKA, MM;
HOMMHA/IbHASA TOJILYMHA CTEHKUN TPY6bl UK (DACOHHOM geTanu, MM;

HOMWHaNbHasA TOMWMHA CTEHKM OTBETBIEHUSI TPOMHMKA, MM;

pacuyeTHas TO/WMHA CTEHKM OTBETB/IEHUSI TPOVHUKA NpU gy= 1. MM:

pacueTHble TONWWHbI CTEHOK TPY6 1 CoeaAnHUTENbHbIX AeTanen, Mv;

3KBUBAJIEHTHAsA TOJ/IWMHA CTEHKM MarncTpanu TpomHmKa, MMm;

pacyeTHbIi TeMnepaTypHbIi Nnepenagj cTeHOK Tpy6onposoaa. :C;

pacueTHaa Temnepartypa npoaykra, BC;

MOHTaxHas (HayasnbHasa) Temnepartypa. °C:

K-i nepnof co6CTBEHHbIX KoebaHuii Tpy6onposoaa, c;

npefenbHOe CONPOTUBEHWE TPYHTa cABUry (MpedenbHan cuna TpeHuns). H/mm;

CKOpPOCTb pacnpocTpaHeHsA NPOAOJ/IbHbIX BOJTH, CABUIOBbIX BO/IN U BOJIH Pasies COOTBETCTBEHHO.
m/c;

MaKCcuMMasibHasi CKOpOCTb FPyHTa Npu 3eMsieTpsiceHnn, m/c;

MOMEHT CONPOTUB/IEHNS MOMNEPEYHOro ceveHns npu narnbe, Mm3:

rny6rHa 3a/10XeHNsa OT NOBEPXHOCTU 3eM/IM A0 OCU TPYObl, MM;

KO3 PULMEHT NNHelrHOTo pacwmpenmns. 1rc:

cnekTp oTBeTa (KO3 PUUNEHT AUHAMUYHOCTN);

OTHOCUTeNbHasA nnacTuyeckas gedopmanysi BMOMEHT MOTepPU YCTOWYMBOCTY NPU pacyeTHON TeMm-
nepatype t°C. %;

oTHOCUTeNbHOe AemMndrpoBaHue, BAONAX OT KPUTUYECKOTO:

06BbeMHbIl Bec rpyHTa. H/Mm3;

KO3 hULMEHT HaAEeXHOCTUN AN1A HArpy30K UV BO3AeNCTBUIA /-ro Tnna,

pasmax aKBMBaNIEHTHbIX HANPSXeHW Ansa /-ro Tuna unkna. MMa;

KO3(h(PMLMNEHT OTHOCUTENBLHOW NonepeyHoi gecdopmaumn (MyaccoHa):

6e3pa3mepHbIii NnapameTp, XxapakTepu3yoLwnii rM6kocTb 0TBOAA NpU AeicTBUM n3rmnbarolero Mo-
MeHTa;

ANVHa NPOAO/IbHbLIX BOJIH, CABUIOBbIX BOJIH 1 BO/TH Penies COOTBETCTBEHHO, MM;

MWHMMas/IbHOE 3Ha4YeHne BPeMEHHOro CONpPoTUBeHUs (Npeaena NPOYHOCTN) NPU PacTSXEHUN Npu
pacuyeTHOI Temnepatype t°C, MNa:

MWHMMaNnbHOE 3Ha4YeHne BPEMEHHOI0 CONpoTuUBAeHns (Npegena NPOYHOCTN) NPU CXaTuu Npu pac-
yeTHOV Temnepatype t SC. MNa;

MWUHMUMaNbHOe 3HavYeHne npejesia TekyyecTu Npu pacyeTHol Temnepartype t°C. MMNa;
MWHMMaNbHOE 3Ha4YeHne YCI0BHOIo Npejesia TeKyvyecTu (HanpskeHue, Npy KOTOPOM OCTaTO4YHOoe
yAnuHeHue coctaBniseT 0.2 %) npu pacuyeTHoli Temnepatype t°C. MMa;

YCNOBHbIV Npeaen TeKky4yecTu Npu cxaTumn Npu pacyeTHoW Temnepatype t°C. MMa;

MWH/MManbHOe 3Ha4yeHne yC/IOBHOrO Npeaena TekyyecTu (HanpshkeHne, nNpy KOTOPOM OCTaTo4yHOe
yonuHeHune coctaBnsieT 1,0 %) npu pacuyeTHoli Temnepatype t°C. MMa;

YCNOBHBbIV NpeAen AANTeNbHOM NPOYHOCTN Ha pecypc 2 10ey npu pacyeTHOl TemnepaType teC,
MMa;

YCNOBHbIA nNpefen nonsyyectn npu pacTsxeHun, obycnoBnuBawolWwnii gedopmauyunto 1% 3a
2 10sy4acoB npu pacyeTHol TemnepaType teC. MMa;

KO/bLleBOE MeMO6paHHOe HanpshXeHne OT BHYTPeHHero gaBnexusa. MMa:

aMnAnTyAbl 3KBUBAJIEHTHOIO HaNPsXXeHMA MNOJTHOTO LnKNa /-ro pexmnma HarpyxeHus. MMa;
KONbLEeBOe N3rnbHoe HanpsixeHue. MMa;

CyMMa KO/IbLLeBOro N3rMbHOro 1 OKPY>XHOro HanpshxeHusa. MMa;

3KBUBAaJIEHTHOE HanpsaxeHue, MMa;

cyMMapHoOe cpefiHee oceBOe HanpsXXeHne OT BHyTPeHHero gaB/ieHns, 0oCeBO cunibl U nsrmnbato-
wero MmomeHTa. MMa;

pagvanbHoe HanpshKeHne OT BHYTPEHHero gasnieHns. MMa.

oceBOe N3rM6HOe HanpshXeHne OT BHELWHMX Harpy3ok. MMa:

MembpaHHOe HanpshXeHne OT BHEWHNX Harpy3ok. MMa:
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[el. UTo — Aonyckaemble HaNPsXeHNA Npu pacuyeTHoi TemnepaType u npu 20 °C (cm. 5.3.1), MMNa;
Hucn gonyckaeMble HanpshkeHns npu ncneitaHmax (cm. 11.1.3). MMa;
0] Aornyckaemas aMnanTyja 3HakonepeMeHHbIX HanpshkKeHnii Npu UnkKnnyecknx sosgelictemax. MMa;
«a __[Jonyckaemast amnanTtyaa Buépaumnm, MKM.
Mo Aonyckaemoe HanpshXeHune Npyu pacyeTHOW TemnepaType OTBeTB/IEHUSA TPOHMKa unu Bpeskun. MMa;
T — KacartefibHOe HanpsaXeHue oT KpyyeHus, MMMa;
Tr npegen Teky4ecTu Npu 4YNCTOM CABUre NpuU pacyeTHOW TemnepaTtype, MMa;
npegen NPOYHOCTM NPV YNCTOM CABUre NpU pacyeTHON Temnepatype. MMa;
M KO3(h PMLMNEHT TPEHWS;
b KO3(hhnLMEHT NPOUYHOCTM NPOAO/ILHOIO CBAPHOIO LWBa Npu pacTsxxeHnn. Cm. 5.4.1;
U+ KO3 PULNEHT NPOYHOCTU NOMEPEYHOrO CBaAPHOro WBa npu pactsxxeHnun. Cm. 5.4.1;
D6- K03(hhNLMEeHT NPOYHOCTN NOMEPeyYHOro CBapHoOro wea npun nsrnée. Cm. 5.4.7;
<N KO3 PNLNEHT NPOYHOCTN 3/IEMEHTA C YI/I0BbIM CBapHbIM WBOM. CMm. 5.4.8;
wh Yron BHYTPEHHEro TpeHns rpyHTa, pag,.
a KO3 PULMEHT MPOYHOCTN 3/IEMEHTA, OC/1ab/IeHHOro OTBepPCTMEM;
X KO3t PULUNEHT yCpeaHEHNSA KOMMNEHCALMOHHbIX HaNpPsKeHNA;
8 KO3 PULMEHT peniakcaLm KOMMeHCauNoHHbIX HanpshkKeHui,
W,0>p napameTp BHYTPEHHErO faB/IeHNS;
o+ KpyroBasi yacTtoTa /c-/i popMbl COGCTBEHHbIX KOslebaHuii, pag/c.

5 O6uwmne NonoxeHus

5.1 Knaccndunkauma Tpy6onposBogoB

5.1.1 Ansa Bbi6bopa MeTOAMKM NOBEPOYHOro pacyeTa cneayeT pa3nmyaTtb TPy KaTeropmm Tpy6onpoBoaoB B
3aBUCMMOCTM OT pacyeTHOW TemnepaTypbl t HU3KOTeMnepaTypHble (KpMOreHHbIe), BbICOKOTeMMepaTypHble ucpes-
HeTemnepaTtypHble.

K HM3KOTEeMNepaTypHbIM (KPUOFeHHbIM) cielyeT OTHOCUTL TPy6onpoBoAbl ¢ paGoyeli TemnepaTypoli oT MUu-
HyCc 269 °C go muHyc 70 °C.

K BblCOKOTEMNEepaTypHbIM CrieyeT OTHOCUTL TPy60onpoBoAbl;

- U3 YyrnepoancToii n HU3KOErMpoBaHHOW CTanun Npu pacyeTHoOl TemnepaTtype /£ 370 ®C;

- U3 /1ernpoBaHHON N ayCTEHUTHOW cTanu Npu pacyeTHol Temnepatype /£450 °C;

- U3 aIlOMWHKSA 1 ero cnaaBoB Npu pacyeTHol TemnepaTtype /£ 150 BC:

- U3 MeAun 1 ee cnaaBoB NpU pacyeTHOW TemnepaTtype /E250 X ;

- U3 TUTaHa 1 ero cnsaBoB Npu pacyeTHol TemnepaTtype /£ 300 °C.

K cpeaHeTemnepaTypHbIM CrieAyeT OTHOCUTbL TPy60ONPOBOAbI, pacyeTHas TemnepaTypa KOTOpPbIX He MpeBbl-
WwaeT yKasaHHbIX Bbllle Npefenos 4719 BbICOKOTeMMNepaTypHbIX Tpy60NpoBOA0OB 1 NPy 3TOM Bbllwe MUHYC 70 °C.

Mpwn pacyeTe xonogHoro (Hepaboyero) COCTOAHMSA U COCTOSAHUA UCMbITaHWIA Tpy6onpoBoA Bcerga paccmart-
puBaeTCs Kak cpegHeTemnepaTypHblii.

5.1.2 ina BbibOpa MeTOANKM NOBEPOYHOrO pacyeTa criefgyeT pa3inyaTb Tpu KaTeropmmn Tpy6onpoBoAoB B
3aBMCUMOCTU OT pacyeTHOro gaBJ/iIeHNA p;

- C HapyXHbIM U36bITOYHbIM AaBsieHnem 0.1 MMa <p < 0 MlMa (BakyyMHble);

- C BHYTPEHHUM n3bbITOYHbIM faBsieHnem 0 MMa <p 510 MMa;

- C BbICOKMM BHYTPEHHUM N36bITOYHbIM AaBneHnem p > 10 MMMa.

5.1.3 ECNM oAuH N TOT Xe Tpy6onpoBog MOXeT paboTaTk B pa3/iMyHbIX pexunmax (C pa3/iMyHoin Temnepary-
poii / n gaBneHnem p). TO NOBEPOYHbIA pacyeT A0J/1)XKEH MPOBOANTLCA OTAENbHO A1 KXA0r0 pexuma, 1 nposepka
NPOYHOCTU AO0/KHA ObITb BbINOJIHEHA /151 BCEX PEXUMOB paboThl.

5.2 OCHOBHbIe MOJ/IOXEHNs MO pacyeTy Ha MPOYHOCTb U BUGpaLMIO

5.2.1 3a NpaBW/IbLHOCTb MPMMEHEHNA HACTOSALLLEro cTaH4apTa HeceT OTBETCTBEHHOCTb NpeanpuaTne nin
opraHusauus, BbIMOHABLUME pacyeT.

5.2.2 MaTepwuanbl 4518 Tpy60NpoBOAOB BbIONPAIOT C YYeTOM M3MeHEeHNA PU3NKO-MeXaHNUYeCKNX CBONCTB B
yCNoBUsAX 3KcnayaTauum (pacyeTHaa Temnepartypa, paboyas cpega uT. 4.).

5.2.3 PacueT Ha NpoO4YHOCTb TPy6ONPOBOAOB NPU NMPOEKTUPOBAHNN BbIMOJHAIOT B iBa 3Tana;

- onpegesieHne TONLWWH CTEHOK TPY6 1 geTaneli cornacHo pasgeny 7;
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- NOBEPOUYHbIi pacyeT Ha MPOYHOCTb M YCTONYMBOCTbL TPy60ONpoBOAa cornacHo pasgenam 8— 16 c yuetom
Harpy3oK 1 BO34eiNCTBUIA, BO3HMKAIOLWNX MPU CTPOUTENbCTBE, NCMbITAHUAX U 3KCNlyaTauuu, onpegensemMblx co-
rnacHo pasgeny 6.

5.2.4 Llenn noBepo4HOro pacyera:

- OUeHKa CTaTUYeCcKOol NPOYHOCTM U MasIOLMKI0BO ycTanocTu Tpybonposoaa (pasaenbl 8— 14):

- OLLeHKa NpoaosibHO (06Leit) yCTONYMBOCTM U MECTHOI YCTOMUMBOCTM CTEHOK Tpy6onposoaa (pa3aen 15);

- OLleHKa MPOYHOCTUN OT CeiicMUYEeCcKMX BO3AelcTBUI 4Na Tpy6onpoBo0B, pacnosIOXeHHbIX Ha naoLagkax
C ceicMUYHOCTbIO 7.8 1 9 6annos no wkane MSK-64 (pasgen 16);

- oueHka paboTocrnoco6HOCTM KoOMNneHcaTopos (cM. 8.5.8);

- OLleHKa Harpysok, 4elicTBYHLKX CO CTOPOHbI TPy60onpoBoa Ha 0Nopbl, KOHCTPYKL UK 1 TpUcoegnHEHHOe
ob6opypaoBaHue (cm. 8.4 n5.2.7);

- oueHkKa nepemelleHUii Touek Tpy6onposoaa (cMm. 5.2.5).

5.2.5 lonyckaemble nepemMelleHnsa Tpybonposoga (Nporné, casur, CMelleHne U T. N.) onpeaensatoT nUcxoas
13 cnepyrowmnx NpMHUNNOB:

- KOHCTPYKTMBHble — ob6ecrneyeHne HEOBXOANMbIX YK/TIOHOB, OTCYTCTBUE 06PATHOIO YK/IOHA U «kKapMaHOoB»,
cobnogeHne Heo6xo4MMbIX 3a30POB MexXay TPy60npoBoAOM 1M NpoyYnm o6opyaoBaHuem, cobaogeHne 6esonac-
HOro paccTosiHUA [0 Kpas onop (NpefoTBpalleHne nageHns Tpybonposoga C onop) U T. A4.:

- aKcnnyaTaunoHHble — o6ecneyeHune ycrioBUiA HopManbHOI akcnyaTauMmn Tpybonposoga n o6opygosa-
HUA. 4OCTyna KapmaType, KOHTPO/IbHO-U3MepuTenbHbIM Nprubopam;

- acTeTMyeckne — obecneveHve 61aronpusiTHOro BrneyaT/eHNss OT BHeLWHero Buaa Tpy6onposoaa, ycTpaHe-
HUe ol YL eHnsa onacHocTK (HanpuMep, B cay4vyae Ype3MepHO 60/1bLINX NPOrnéos).

5.2.6 [lns npegBapuTe/ibHON paccTaHOBKM NMPOMEXYTOUYHbIX ONOP PeKOMeHAYeTCS N0/b30BaTbCA NPUIOXe-
Huem bB.

5.2.7 3HavyeHnsa gonyckaemMbiX Harpy3oK Ha onopbl U Ha NpucoefnHeHHOe KTpy6onposoay o6opyoBaHue
ycTaHaBNMBalOTCA 3aBOAaMMN-U3rOTOBUTENIAMU UIM HOPMAaTUBHOWN AOKYMEHTaLNel.

B cnyyae oTCyTCTBUS A@HHbIX peKOMeHAyeTCs:

- Harpysku Ha natpy6ku (luTyuepbl) COCyAOB 1 annapaTtoB NPoOBepsATb C NOMOLLbIO CNeunanbHbIX NporpaMmm
N MeToA0B pacyeTa, ONMCaHHbIX B CNIPaBOYHON N Hay4YHO-TEXHUYECKON nnTepaType:

- Harpy3ku Ha naTpy6Ky Bpe3oK B CTEHKY BEPTUKa/IbHbIX LUTNHAPUYECKUX pe3epBYyapoB A5 HedpTu 1 Hed-
TENpoAyKTOB NPOBEPSATb C NOMOLbIO CrelnanbHbiX NPOrpamMM 1 MeToA0B pacyeTa, ONUCaHHbIX B CNPaBOYHOl 1
Hay4YHO-TeXHUYecKol nuTtepaType;

- pacyeT (hnaHueBbIX COeAMHEHNI OT BHELWHUX Harpy3oK NPOBOANTL C MOMOLLbIO creynanbHbIX MeTOA0B
pacueTa, onMcaHHbIX B CNPaBO4YHOl N Hay4YHO-TeXHUYecKol nuTepartype. Takxe fgonyckaeTcsa BblbupaTb hnaHue-
Bble COeJMHEHNA NO YNPOLEHHON MeToAnKe, NpeACcTaB/IeHHON B NpUIoXeHun B HacToswero ctaHgapTa.

5.2.8 AMNIMTYAbl 1 4acTOThbl Nynbcaunii AaBfeHns B Tpy6GONpoBoAe, a Takke 4acToTbl COGCTBEHHbIX KOJle-
6aHunii onpefensatoT cornacHo pasgeny 17.

5.2.9 Bbi6op anileMeHTOB (hnaHueBbiX COefUHEHN AN pabounx yC/ioBuiA onmcaH B NpuioxeHunn B.

5.2.10 MeToAbl 3aLWmMTbl TPy60NPOBOAOB OT BUGpaLUM paccMaTpuBaloTCca B NpuaoxeHun I.

5.2.11 PacueT Ha3Ha4eHHOro pecypca Tpy6onpoBoa BeAeTCs COrnacHo NpuaoXeHuo 4.

5.2.12 [lonyckaeTca UCNOMb30BaHMe APYTMX pacyeTHbIX MeTOAMK, MpoLleALmnX anpobaymnio Ha NnpakTuke un
COOTBETCTBYHOLNX YC/TIOBUSIM 3KCM/TyaTalunm, ecsiv oHm o6ecneymBatoT 3anachbl MPOYHOCTU HE HUXEe YCTaHOB/EH-
HbIX HACTOSILMM CTaHAapToM. PelweHne 06 3TOM NpuUHMMaeT pa3paboTUnk NPOeKTHOM AOKYMeHTaumnu.

5.3 [Jonyckaemble HanpsXeHNsa

5.3.1 PacueTbl Tpy6 1 coefnHUTENbHbIX AeTaneil Ha NPOYHOCTb MPOBOAAT NO HOMUHANbHBIM JONYCKAaeMbIM
HanpshxeHUsiM [0]. HOMVHaNbHbIe foNycKaeMble HanpskeHus [0] onpefensitoT no opmynam:

- A0S YTNEPOAUCTbIX, HU3KO/TIETMPOBaHHbIX, (DEPPUTHBIX, aYCTEHUTHO-(DEPPUTHBIX, MAPTEHCUTHBIX CTaNeNn 1
CNaBOB Ha XXene30HWKeNneBol ocHoBe

(5.1)

-ana ayCTeHMTHOVI XpOMOHVIKeI'IeBOVI CTanun, altoMnHNA, Mean n nx cniaBoB

(5.2)
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Mpu onpegeneHnmn gonyckaeMblx HaNnpsXXeHWi NS HU3KO- U cpeAHeTeMNepaTypHbIX TPY60NPOBOAOB Xa-
pPaKTepPUCTUKN ANINTENTbHOW NPOYHOCTN 02 0" rMOi ioVr He NCMNO/b3YTCS.

Mpn oTCYyTCTBUMN AaHHbIX 06 YC/IOBHOM npegesie TekyvyecTn npu 1 %-MomM OCTaTOYHOM yA/NMHEHUN O, W
[0NyCKaeTCca NCNOMb30BaTb 3HAYEHME YCIOBHOTO npeaesia TekyyecTy npu 0,2 %-MOM OCTaTOYHOM YANIMHEHUN
a02 .. npun aToM gonyckaeTcst KoadpuumneHT 3anaca no a021, sBmecto 1.5 npuHumMaThb paBHbIM 1.3.

[lonyckaemMble HanpshKeHUs 418 TUTAHOBbIX CM/1aBOB BbIYNCASIOT Mo hopMy e

(53)

rae KoadULUMeHT /,, NPUHUMAIOT:

-ANS TUTAHOBOTO JIMCTOBOTO NpoKaTa M NPoKaTHbIX TPy6 N1, = 2.6;

- ANS TUTAHOBbIX NPYTKOB 1 NOKOBOK Na}= 3,0.

Mpun OTCYTCTBUM flaHHbIX O Npojesie TeKyYecTn U A4NTeNbHOM NPOYHOCTM AOoNyCcKaeMoe HanpshxeHve ans
aNtOMUHUS, MOAM U UX CNNABOB BbIYUC/AIOT MO hopmyne

[eJa~L, (5.4)
o

rae kKoahpuuynenT ra, NnpuHMMaloT;

- ANS aNlOMUHKA, Meaun U UX cnnaBoB M, = 3,5;

- 4N antoMUHNEBBIX NNTeRHbIX cnnasoB N = 7,0.

Ecnun gonyckaemoe HanpsheHne ansa paboymnx ycnosuii onpegeneHo no oopmyne (5.4). Togna tpybéonpo-
BO/JOB M3 a/IlOMUHUSA, MeN U UX CNJIABOB A0NYCKAaeMOe Hanpsi)XeHne Npu UCnbITaHUSX BbIYNCNAKOT Mo hopmMyne

Winen c||1|'|20 (5.5)

rae Koo UUMEHT NANNPUHUMAIOT:

- 4NA aNloOMUHKA, Mean N UX cnnasos Man= 1.8;

- ANS aNtOMUHUEBBIX TUTEHbIX cniaBoB MNm= 3,5.

5.3.2 HopmaTuBHble 3HauyeHuns [0] pekoMeHAyeTCs NPUHUMAaTb COr1acHO CNPaBOYHOW N HAyYHO-TeXHNYecC-
KOV nuTepartype.

5.3.3 ns cTasbHbIX TPY60NPOBOAOB, paboTatolmX B yC/I0BUSAX NOA3YyHECTU NMPU pa3HbiX pacyeTHbIX Temmne-
paTypax. 3a oNyCcKaemMoe HanpsixeHune paspeliaeTcsa NnpMHUMaTh [0]c. Bbluncisiemoe no oopmyne

rae T,. T2.... 1 — A/INTENIbHOCTb NepuoaoB 3KcniyaTtaumm Tpy6onpoBoaa ¢ pacueTHOW TemMnepaTypoil CTeHKu
cooTBeTCcTBeHHO f,. f2...... tn. y;
[c],,— HOMUWHaNbHbIE fONYCKAEMbIE HANPSXXEHUs A1 pacyeTHOro cpoka 3Kcnayatauuu npu
TemnepaTtypax cooTBeTcTBeHHO f,. t2.....MMa;
m — nokasaTesib CTENEHUN B YPaBHEHUSIX A/INTE/IbHOM NPOYHOCTU cTanu (408 NernpoBaHHbIX XaponpoUHbIX
cTasieil pekoMeHayeTca npuHuMaTb T = 8);

(0),.[o]2...

n
T0 * £ Tm— 06WMNii pacyeTHbIli CPOK 3KcnyaTaumu, u.
1

JonyckaemMble HaNpsXXeHNs NpUHUMaloT B MHTepBanax Temnepatyp He 6osiee 30 °C. MNpu Heo6xo4MMOCTHU
onpefesieHNs 3KBMBaNIEHTHbIX AONYyCKaeMblX HaNpshxeHUl i ANa nHTepsasna TemnepaTtyp 6onee 30 °C cneagyet
MNCcnonb30oBaTb CpeHee 3HaYeHne nokasaTensa CTeneHn CorlacHo aKCnepMMmeHTanbHbIM AaHHbIM € 6a301i ncnbiTa-
HWii He 6onee 0.1 OoT pecypca, HO He MeHee 104 u.

5.3.4 lna maTepuasnoB U KOHCTPYKLNI, KOTOpble B HACTOSILLEM CTaHAapPTe He yKalaHbl, UCNOMb3YIT cnpa-
BOUYHbIE U 3KCMEPUMEHTasIbHbIE JaHHbIE.

5.4 KoadppnumeHTbl NPOYHOCTM CBAPHbIX COeAUHEHUNN

5.4.1 KoaghhnLMeHTbl NPOYHOCTM MPOAO/ILHOIO CBAPHOIO WBa M NOMNEepeyHoro CBapHoro wea gwnpu

ckatum npuHnmaroT = 1, <>*= 1, a npu pacTsxXeHUn

10
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- ANA cTanbHbIX TPy60NpoBOAOB cornacHo 5.4.3—5.4.6;

-ANs TpybonpoBOAOB M3 a/IlOMUHUA 1 ero cniaBoB cornacHo taénuue 5.3:

- ANA Tpy6onpoBOAOB M3 MeAu U ee CniaBoB corfacHo taénuue 5.4;

- ANA Tpy60onNpoBOAOB M3 TUTaHa 1 ero cnaaBoB corsiacHo Tabnuue 5.5;

- AnA 6ecwoBHbIX TPY6 1 geTanei Pp,= 1.

5.4.2 MNpwu pacyeTe Ha BHYTPeHHee AaB/eHne TPYy6 U LNNHAPUYECKUX AeTaneli He yUnTbIiBalOT NONepeyHbIit
lwoB, a Npu pacyeTe Ha 0OCeBOE YyCUNe — MPOAOJIbHbIN LIOB.

5.4.3 KoathchnumeHTbl NpoyHOCTM Npu pacTsxeHun dy, d,, 418 CTbIKOBbIX CBAPHbIX COeANHEHWUT CTaNlbHbIX
TPpy60NpoBOAOB MNPU PACTSAXEHUWN, BbINOJTHEHHbIX /TIO6bLIM AONYLLEHHbBIM CNOCO6G0M (aBTOMaTM4eCckoli, NonyaBTo-
MaTMYeCcKol Nnu pyyHoli AyroBoli cBapkoii), o6ecneymBatoLLMM NOMHbIA NPoOBap No Bceli ANIMHEe CTbIKyeMbIX 3/1e-
MEHTOB, NPV KOHTPO/e WBa paguorpadunein unm ynbTpasBykom No BCei A4nHe wWsea NnpuHUMatoT no Tabnuue 5.1.

Ta6nuya 5.1 — KoathhmumeHTbl MPOYHOCTM CBapHbIX LWBOB A/18 CTaVIbHbIX TPYGONPOBOAOB

npu pacuyeTHOW TemnepaType
CTanb M cnoco6 cBapku >y npu p patyp

510 ‘C n Hemee 530 "C u 6onee
Yrnepoaucras, HU3Ko/MlermpoBaHHas, MapraHuoBucTas, XpoMomonneé-
JeHoBasi 1 ayCTeHUTHas npu /1lo6oM crocoGe cBapku 1.0 1.0
XpomomonmbaeHoBaHaaneBas U BbICOKOXPOMUCTAS:
- MpY 3N1EKTPOLLIAKOEON CBapKe 1.0 1.0
- NPV 3N1eKTPOHHO-/Ty4YeBOW CBapke 1.0 0.9
- NPV PYYHOI [yroBOW CBapKe, KOHTAKTHOW CTbIKOBOWM CBapke, aBTO-
MaTMYeCKOol CTbIKOBOV cBapke nog dpsirocom 1.0 0.7
MpumeyvaHwne — MNpu pacyeTHol Temnepatype oT 510 "C po 530 "C 3HayvyeHue koachduumeHtTa gy

onpegensaT JNIMHERHbIM MHTepnompoBaHMeM Mexay ykKasaHHbIMW 3Ha4YeHUsAMU.

5.4.4 KoadhpumymeHTbl NPOYHOCTU CTbIKOBOrO CBApPHOTo coeanHeHns &k, . KOHTPO/1b KayecTBa KOTOpPbIX
paguorpadvein nnn ynbTpasBykom fonyckaeTcsa NpoBOAUTL He MO BCeli A/IMHe KaxAoro wBea. pekoMeHayeTcs
NPUHUMaTb COrNacHo 5.4.3, YyMHOXEHHbIMU Ha criefytoliee 3HadYeHune:

- NpY BbIGOPOYHOM KOHTpOe He MeHee 10 % AnuHbI faHHoro wea — 0.8:

- NPV OTCYTCTBUU KOHTPOSA NN NPU BbIGOPOYHOM KOHTpOsie MeHee 10 % ANuWHbLI gaHHoro wea — 0.7.

5.4.5 Mpw HaNM4YMM CMeLLeHNA KPOMOK CBapHbIX TPY6 KO3(h1LMEeHTbI MPOYHOCTM CBAPHOrO coeguUHeEHNS dy,
®,,, onpeaesieHHble B COOTBETCTBUN € 5.4.3 n 5.4.4. ONXHbI 6bITb YMEHbLIEHbI MPONOPLUNOHAIbHO CMELLEeHND
KPOMOK. Hanpumep, npu cMeleHnn KpoMoK Ha 15 % 3HaveHune KoadhhULMeHTOB AO/HKHO 6bITb YMHOXeHO Ha 0,85.

5.4.6 YcuneHune cBapHOro WBa npu onpegesieHnn KoaMULNEeHTOB NPOYHOCTY dly. db* He yunTbIBaloT.

5.4.7 Koa(hp1UMEHT NPOYHOCTM NOMEPEUYHOTO CBAPHOIO CThiKa CTasIbHbIX TPY6 M aeTasieit npu nsruée ¢pbn
onpeaensatoT BCOOTBETCTBUY € 5.4.3— 5.4.6, HO He 60/1ee 3HaYeHWA, NpuBeAeHHbIX B Tabnnue 5.2.

KoathpmuymneHT NnpoyHOCTM NONEepeyYHOro CBapHoOro cTbika dia A5 TPY6 U3 aNlOMUHUA, MeAun, TUTaHa 1 nx
cnaasoOB NPUHUMAIOT paBHbIM tNe

Ta6nunya 5.2 — KoahthmumeHTbl MPOYHOCTM MOMEPEYHOro CBapHOro LWBa AJ18 CTa/lbHbIX TPY6ONpPOBOAOB

Crans am ' py*

6eCLlWOoBHbIX 3/1eKTPOCBapMbIX

AyCTEHVNTHas XPOMOHUKENEBas U BbICOKOXPOMMCTASA 0.6 0.7

XpomomMonnbaeHoBaHaaveBas Npy pacuyeTHON Temneparype:

-510 'C 1 MeHee 0.9 1.0

- 530 “C n 6onee 0.6 0.7
YrnepogucTasi, MapraHuoBucTas 1 xpomomMmonunbaeHosas 0.9 1.0

NMpumeyaHune — lNpn pacyeTHol TemnepaType oT 510 “C go 530 'C koadcpmuymeHT onpegensatoT

JNIMHEHOW MHTepnonsiymei.

5.4.8 KoadppmumeHTbl npoyHocTn €k 415 yrnoBbIX U TAaBPOBbIX CBAPHbIX COeANHEHWI CTanbHbIX geTaneli Ha
BCe BuAbl Harpy3okK, Kpome cxXxaTtusi, NpPUHUMaloT B coOoTBeTCTBUMN C 5.4.3—5.4.6. HO He 601ee cneayoLWnx 3Have-
HWIA;

1
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- Npu NonHOM KoHTpose 100 % gnuHbl wea — 0.8;

- NpY BbIGOPOYHOM KOHTPOJ1E NN BOTCYTCTBMUE KOHTpOoNs — 0.6;

Ansa Tpy6onpoBOAOB U3 allOMUHUA, MeAn, TUTaHa U UX cnaaBoB — corfiacHo tabnuuyam 5.3.5.4 n 5.5.

5.4.9 KoadhnumMeHT NPOYHOCTM CBApPHOro WBa A58 COeAUHEHWI CTaslbHbIX AeTaneil BHaxn1ecTKy NpuHn-
MaloT B cooTBeTCcTBUMN € 5.4.3—5.4.6. HO He 6onee 0.6.

Ta6nuua 5.3 — KoathmLMeHTbI NPOYHOCTU CBapHbIX WBOB A/151 TPY60NPOBOAOB 13 a/IlOMUHWSI U €r0 C/1aBoB

KoadphdommeHT

NpoYHOCTU
CBapHOro LLBa

Busi CBapHOIO LLBa U CNoco6 CBapKu

CTbIKOBOW [BYCTOPOHHWIA, OJAHOCTOPOHHWI C TEXHOMOIMYECKOW NOAKNAAKON, BbINOSHSAEMble
CBapKoW B 3alMTHOM rase Win niasmeHHOl CBapKoii; YI/0BOW € BYCTOPOHHUM CM/IOWHbIM MPO-
BapoM TaBpPOBOrO COEAMHEHMS, BbIMOJIHAEMbI CBapKoli B 3alMTHOM rase 0.90

CTbIKOBOW OAHOCTOpOHHMI‘fl, TaBpOBbII‘;I C OAHOCTOPOHHUM CNJ/IOWHbLIM NMPOBapoM, BbINOJIHAE-

Mble CBapKoOli B 3alMTHOM rase 0.85
CTbIKOBOI C ABYCTOPOHHUM CIJ/IOWHBIM MPOBapOM, BbIMOJIHAEMbIA PYYHOW AyrOBOW CBapKoiA 0.80
CTbIKOBOIi OHOCTOPOHHWIA, TaBPOBbLIW, BbINO/IHAEMbIE BCEMU Crocobamn CBapKu 0.75

Ta6nuya 5.4 — KoadhhuumeHTbl NPOYHOCTM CBapHbIX U NasiHbIX WBOB /15 TPy6GONpoBOAOB U3 MeAn U ee Cr/iaBoB

KoadbdmiumeHT
NPOYHOCTN
CBapHOro W
nasiHoro Lusa

Bus cBapHOro Luma Wiy nasiHoro CoeayHeHust v crnoco6 CBapKn

CTbIKOBOI C [ABYCTOPOHHKM CIJ/IOWHLIM NMPOBApPOM, CTbIKOBOV C NOABAPKOW KOPHSI WBa, CTbl-
KOBOI OIHOCTOPOHHWI C TEXHOSOTMYECKOW MOAKIAAKOM, BbINOHSAEMbIE aBTOMATUYECKOW Ayro-
BOI1 CBapKOW HennassiLLMMCS 3/1EKTPOAOM B 3aWMTHOM rase 0.92

CTbIKOBOI C BYCTOPOHHVM CMJIOWHbIM NPOBapOM, CThIKOBOI C NMOABAPKO KOPHS LWBa. CTbi-
KOBOV OZJHOCTOPOHHWI C TEXHOMOrMYECKOW NOAKNAAKONM, BbIMOMHAEMbIe PYYHOW MM NonyaBTo-
MaTMYeCKoli CBapKoli OTKPLITOWM AyTol HENnMaBAWMMCS 3/1eKTPOAOM UM aBTOMAaTUYECKOl cBap-

KO nog, dpritocom 0.90
CTbIKOBOIi C BYCTOPOHHMM CMJ/IOLWHbLIM NPOBaPOM, BbIMOHAEMbIA py4HOl AyroBoli cBapKon 0.85
CTbIKOBOV OJHOCTOPOHHWIT C TEXHO/IOTMYECKOM NOAKNaAKONM, BbINOHAEMbIV PYYHON AyroBoi

cBapKoi 0.80
MasHoe BHaxnNecTky 0.85

Ta6nuya 55— KoahdmUMeHTbl NPOYHOCTU CBApHbIX LUBOB A/181 TPYGONPOBOAOB 13 TUTaHa U ero CniaBoB

KoadhdomumeHT npoyHocTM Lwsa

Bup, ceaproio Lwea 1 on @ JvHa KoHTposMpye- [/iHa KOHTponvpye

MbIX LLOOg OT OGLUEA MbIX LLBOO OT OOGLLEV

[/WHbB1 100 L/wHbl ot 10 % o
50 %’
CTbIKOBOW C ABYCTOPOHHUM NPOBapoOM aBTOMAaTU4eCcKOl CBapkoli nopg

hocom; aBTOMaTUYecKas v pyyHasi cBapka B Cpefie aproHa Wim reavs ¢

[BYCTOPOHHUM CI/10WHbIM NporniaBfieHnem 0.95 0.85
CoeaMHeHne BTaBp npu obecrneveHnn CrnaoLLHOro ABYCTOPOHHEro Npo-

Bapa aBTOMaTU4YeCKOl U PyYHOli CBapKOi B cpeae aproHa wuim resvs 0.90 0.80
CoepgunHeHve BTaBp, CIJ/IOWIHOWM NpoBap He oGecneunmBaeTcs 0.80 0.65
CTblkOBOE COefuHEHMe, [OCTYMHOe K CBapke C OAHOW CTOPOHbI, B 3a-

WMTHOI cpefe aproHa wnu renvst n o6ecneveHve 3aluTbl ¢ o6paTHOl

CTOPOHBI 0.70 0.60

' O6bem KOHTPONA onpeaenarnT TEXHNYECKMU TpeﬁOBaHI/IHMI/I Ha MU3rotoBJ1EHME.

12
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5.5 PacyeTHas, HOMUHa/IbHaaA ”n OT6paKOB0‘-IHaFI ToNuwnHa CTeHOK 3/1eMeHTOB

5.5.1 PacueTHble TO/WMHbI CTEHOK 3/1EMEHTOB Tpyb6onpoBoaa onpeaenstoT no oopmysiam pasgena 7.
5.5.2 HOMMHanbHy0 TONWMHY CTEHKM 3N1eMeHTa TpybonpoBoaa s criegyet onpefeniaiTe Cy4eToM npubasku
cno gopmyne

si sR+c, (5.7)
HO He MeHee MWHVMMasibHO TONWMHBbI CTEHKN NPU aKCnyaTaumy ¢ y4eToM NpuéaBku Ha KOppPo3unto

s £ snmn+ c2, (5.8)

C OKpYyr/ieHMeM [0 3HaveHusi 6nunxainiuiein 6osbLlel TONWUHBI CTEHKN MO CTaHAapTaM U TEXHUYECKUM YCITOBUSIM.
JonyckaeTcsa OKpYrneHne B CTOPOHY MEHbLUEl TONWMHbBI CTEHKW, €CIN PA3HOCTb MEXAY PacyYeTHbIM 1 6aunxaii-
LMM MO COPTAMEHTY 3HAYEHUSIMU He npeBbiwaeT 3 %.

NMpumeyaHune — MNpu JOCTATOYHOM OGOCHOBaHUM BTOPOE YC/IOBME [OMNYCKAETCSA HE YUUTHIBATD.

34echb:

S* — pacuyeTHas To/IWMHA CTEHKM TPY6bl. AnA apyrux getanein Tpy6onposoga NnoAacTaBAsIOT 3HaYeHus s,,0,
s,,n,sr3'sru cornacHo pasgeny 7;

SW — MUWHMMasbHasA TO/LWNHA CTEHKN TPY6 1 AeTanen npu akcnayaTtaymmn, npuHumaemas no rabnuue 5.6;

Cc — cymmapHas npubaBKa K TOJILLUHE CTEHKN

c=c, +c2: (5.9)

c, — CyMMa npub6aBOK ANS KOMMNEHcauuMy A0oNyCcKa Ha MUHUMabHYI TOMWMUHY CTEHKU 3aroTOBKU C,, U
MaKCMMasibHOr0 YTOHEHUSI MPU TEXHOTOTNYECKMX ONepaLmsx c,2.

c,=c, +cC,2 (5.10)

c2— npubaBKa A5 KOMMeHcaun KOppo3nn 1 3po3nn, NpMHMMaemMasi Mo HOpMam NPOeKTUPOBaHUSA NN
oTpac/sieBbIM HOPMaTMBHbLIM JlOKYMeHTaM C y4eTOM pacyeTHOro cpoka akcnsyaTaumnu;

c,, — npubaBKa A/11 KOMNEHcaunn fonycka Ha MUHUMabHYO TOJIWMHY CTEHKM 3aroTOBKMW, NpUHUMaemas
no ctaHgapTam Uam TeXHUYECKUM yCrioBUsAM. ECnm MUHYCOBbI fOMNYCK Ha TOMWWHY CTEHKN NO cTaHAapTam nunu
TeXHNYeCKUM YyC/I0BUAM 3aaeTcs B MPOLeHTax, TO BblUMc/ieHne NnpnbasBku criefyeT BECTU OT HOMUHaIbHOW TON-
LWMHbI CTEHKWN TPY6bI;

c,2— npub6asBka gNnsa KOMNeHcaunn MakCuManabHOro YTOHEHWUS NPy TEXHONOTMYECKMX onepaLmsx.

Ana rHyTbIX OTBOAOB, M3roTOBASEMbIX Ha TPy6orM6o4yHom o60pyA0BaHNUN METOAOM HaMaTblBaHUA Ha
cekTop:

- Ha BHelWHeli CTOPOHe C12NPUHMMAIOT MO TEXHNYECKUM YC/IOBUSAIM Ha U3genne, a Nnpyu oTCyTCTBUM flaHHbIX
B TEXHNYECKUNX YC/TIOBUAX ONpeaenstoT BbipaxeHnem c12=s/(1 + 2RIDa)\

- Ha HeliTpanbHOW cTOpOHe c12=0;

- pacyeT Mo BHYTPeHHel CTOPOHe OTBOAA He NPOBOAAT.

Ans wrtaMnocBapHbIX OTBOAOB, U3rOTOB/SEMbIX B 3aKpbIThIX WTaMnax, Uan 418 0TBOA0B, U3roTOB/SAEMbIX
Ha TaHKax C HarpeBOM TOKaMu BbICOKOW YacTOTbl M OCEBbIM NOAXaTueM:

- Ha BHelWHel CTOpOHe ¢,2npuHuUMatoT B npegenax ot 0.05s go 0,1s;

- Ha HeliTpanbHOM cTOpoHe ¢,2 =0;

- pacyeT Mo BHYTPEHHEN CTOPOHe 0TBOAA HE NPOBOAAT.

[na oTBOAOB, N3rOTOB/ISIEMbIX HA pOoroo6pa3HoM cepfeyvHuke, npubaBka c,2= 0 AN BCeX TPeX CTOPOH
oTeBoja.

NS ceKTOpHbIX OTBOAOB NpmnbaBka c,2=0.

[Ana wrtaMmnocBapHbiX OTBOAOB C PacrnosloXeHnem ABYyX MPOAO/IbHbIX CBapPHbIX LWBOB MO BHYTPEHHel n
BHeLLHel CTOpOHe oTBOJA:

- Ha BHYTPeHHe cTopoHe c12npuHumatoT B npegenax ot 0,05s go 0.1s;

- Ha HeliTpasbHOI cTOpoHe c12=0;

- pacyeT Mo BHYTpPeHHeli CTOPOHe OTBOAA He NPOBOAAT.

[Ansa wrtamnocBapHbIX OTBOAOB C PACMOJ/I0XEHWEM NOMepPeyYHoro Wea B cepenHe A/IMHbI OTBOAA:

- Ha BHelWHel cTopoHe c12 npuHumatroT B npegenax ot 0,05s go 0,1s,

- Ha HeliTpanbHO cTOpoHe c12B 0;

- pacueT Mo BHYTPeHHel CTOPOHe 0TBOAAa He NPOBOAAT.
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Tab6bnuuya 5.6 — MyHMManbHasa ToAWMUHA CTeHKM Tpy6 W1 AeTanel npu akcnayaraumm
o1 Mv
Mokasarernb
£25 £57 £ 114 £219 £ 325 <377 >426
HanmeHbLias
0TOPaKoBOYHAsA 1.0 15 2.0 2.5 3.0 3.5 4.0

TOMIWMHA, MM

5.5.3 OT6pakoBOYHasa TosWMHA CTEHKM [S) AeTaneli Tpy6onpoBoaa paBHa
[s] = max (sR + eii sn). {5.11)

MpumevaHnsn

1 Mpwn pacyeTe OT6PAKOBOYHONM TOMNWMHBLI CTEHKWN MarmcTpasibHOM YacTu TPOMHWMKOB 1 BPe30K BMecTo SR cnegyeT
NPUHUMAaTL PACHETHYIO TOJILLMHY CTEHKN SRM Bblunc/ieHHyto npu ¢ = 0 nAb = 0.

2 B cnyuae, Korga n3sBecTHbl (hakTUHeckmne TOMLWMHBbI CTEHOK MarmcTpasibHOM YacTu TPOViHMKA S, 1 OTBETB/IeHUs sht
{npn akcnnyatauun), AOMYCKaeTCA YTOYHEHHbIi pacyeT 0TOPaKOBOYHOW TOMLWWMHBI, rae SKM BbIMMCASIOT Npy (S - €) =S, 1
(sB—c,,) =sbf.

3 B cnyuyaB ecnun namepeHve hakTUHECKON TO/MLWMHBI CTEHKU S. MPOBOAMUTCA HE MeHee YeM B YeTbIpex TouKax Mo
nepumeTpy ceuyeHus Tpyobl unu getanu Tpy6onposoja (Mpu 3TOM AO0/HKHO MPUHUMMATBLCA HavMeHbLUee MoJlyYeHHoe
3HaueHwue), gonyckaetcs B coopmyne (5.11) npuHumats ¢, = 0.

6 Harpysku u Bo3geiicTeus

6.1 Knaccudunkayma Harpy3ok 1 Bo3geiictBuii

6.1.1 PacyeTHble 3HaYEHWNS Harpy3oK 1 BO3aeicTBUiA onpeaensatoT YMHOXEHVEM HOPMATUBHbIX 3HaYeHn
Ha KO3 (PULMEHTBI HAAEXHOCTUN Y,. B 060CHOBaHHbIX C/lyyasx f0MnyckaeTcs NPUHUMaTb 4pYrne 3HaueHnsa Koad-
(PULMEHTOB HAAEXHOCTH.

YunTbiBaeMble B pacyeTax Ha CTaTUYECKY NPOYHOCTb M MaslOUMKIOBYIO YCTanoCTb Harpysku n Bo3gei-
CTBUS. @ TAKXXE COOTBETCTBYHOLME UM KO3 DPULMEHTHI HAAEXHOCTU Y, NpuBeAeHbI BTa6nuue 6.1.

Tab6nwuya 6.1 — Harpysku 1 Bo3aeliicTBus

HopMaTvBHble Harpysku 1 BO3aeliicTBus Crioco6 npoksiaaKm K
o3dhchr-
B kaHase, ument
Bua, Lmchp XapakTeprcTvika Bocka- HoMe- Haﬁ::"’" HaZeXXHOCTM
LLEHN r,
1 Cob6CcTBeHHbIN Bec Tpy6, AeTasneil, apma-
Typbl 1 0GyCTpOIiCTB # + 4 1.1 (0.95)
2 Bec uzonauum u pytepoBku % + + 1.2 (0.9)
3 Bec v gaBneHve rpyHta 4 — — 1.2 (0.8)
4 lapaHTMpOBaHHas npegsapuTenibHas pa-
MocTosH- CTAXKKA U CMELLEeHUs KpenseHuli (kpoMe cme-
Hble LweHnii ¢ wndppom 10) . + + 1.0
5 Cunbl TPeHUs1 B Onopax CKOMbXEHWS Wn
npy B3aMMOAEeRCTBUN C FPyHTOM (6eckaHasb-
Has npoknagka) & + + 1.0
6 Hatsar ynpyrux ornop — + + 1.0
7 BHyTpeHHee gaBfieHVe*; pacnopHble ycu-
IS OCeBbIX KOMMEHCATOPOB 4 + + 1.0
Anutens- 8 Bec TpaHcnopTupyemoro BellecTBa 1 OT-
Hble  Bpe- NoXeHn 4 & 4 1.0 (0.95)
MeHHbIe 9 TemnepaTypHbIli nepenag’ 4 + + 1.0
10 CMeLLeHNs KpenseHuii oT Harpesa npu-
CoeAnHeHHOro obopyoBaHUs uam oT celic-
MUYECKOro BO3AencTBuUs & + + 1.0
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OKOHYaHve Tabnmupbl 6.1

HopmaTuBHble Harpysku u Bo3jaeicTBuS Cnoco6 npoknagku

Koz p '
B kaHane, ~ unent
Bug Wucpp XapakTepucrtuka Becka nome- Hapsem HageXHOCTH
nanbunasn Hasa
weHnmn r,
1 CHeroBas — — 4 14
12 FononepgHas — — 4 1.3
KpaTko- 13 BeTpoBas _ _ + 14
BpeémeHHble 14 Mpu cpa6aTbiBaHUN NpenoXpaHUTENbHO-
ro knanaHa _ + + 14
15 OT NOABWXHOro cocTaBa kg —_ — Cm. 6.2.12
Ocob6ble 16 CelicMuyeckve BO3AENCTBUSA; rMapasn-
Yeckuii yaap; B3pbIBHbIe BO3AENCTBUSA; Harpy3-
KW. Bbl3blBaeMble PE3KUMW HapyLleHUsasMU
TeXHO/IOTMYECKOro npouecca, BpeMeHHOM’
HencnpaBHOCTbLIO UM MOIOMKOV o6opyAoBa-
HUA & + 4 1.0

MpumevaHnsna

13HaK «+» O3Ha4aeT, 4TO faHHas Harpyska v BO3feliCTBME YUNTbIBAETCA B pacyeTe Ha NMPOYHOCTb, a 3HaK
«-» — He yUYNTbIBaeTCs.

2 Bo3aeiicTBuS, NOMeYeHHble 3HaKOM «*», MOryT ObITb TakXe OTHEeCeHbl K KaTeropum KpaTKOBpeMeHHbIX.
Hanpumep, KpaTkOBpeMeHHOe MOBbILIeHMEe TeMnepaTypHOro nepenaga Wiv KpaTkoBpPeMeHHOe MOBbIeHVe AaBrie-
HUSA.

3 Harpyskn 1 BO3geincTBmst MOryT ObITb OTHECEHbI K KpaTKOBPEMEHHbIM, eCIN OHWU AeliCTBYIOT MeHee 1 4 nog-
psn v B cymme meHee 80 4 B rog,

4 3Ha4veHns KoathpnLUMeHTOB HaAEXHOCTM MO Harpyske, ykasaHHble B CKOOKax, AO/DKHbI MPUHUMATBCA B Tex
cry4asx, Korga yMeHbLUeHVe Harpysku yxyalaeT ycrioBusi paboTbl Tpy6onposoa.

6.1.2 lnA BbiCcOKOTEMMNepaTypHbIX TPy60NpoBOAOB KOA(hhULNeHTbl HafeXHOCTU MO Harpyske He yUYnTbl-
BaloTCA (NMpUHUMalKT Yy, = 1).

6.2 HopmaTuBHbIe Harpysku

6.2.1 PacueTHOe BHyTpeHHee U36bITOYHOE AaB/ieHVe p 1 Temnepatypy fonpegenstoT B COOTBETCTBUM C
TeXHONOrNYeCKNUM persiaMeHTOM Ha MpoekTupoBaHue.

6.2.2 MNpwu pacyeTe Ha NPOYHOCTb TPY6ONPOBOAA B PeXMMeE NCMbITaHNA NPO6HOE AaBneHne puanpuHumMaloT
paBHbIM HaMMeHbLUEeMY U3 AaB/IeHUI UCNbITAHWUS 3/1IEMEHTOB CUCTEMbI (annapart, KOMNeHcaTop U T. [,.) BCOOTBET-
CTBUWN Cc TpebOoBaHNAMU KYCTPONCTBY M aKkcnyaTtayum Tpybonposogos n 11.1.1— 11.1.2.

6.2.3 PacyeTHOe HapyXHoe faB/ieHne ANS BaKyyMHbIX TPy60MNpoOBOAOB NPUHMMAIOT MCXOAS U3 OCOBEHHOC-
Teli TeEXHONOTMYECKOro npouecca.

6.2.4 HopmaTuBHble Harpyskn oT COGCTBEHHOro Beca geTasneli Tpy60npoBoAa, KOHCTPYKLMIA 3aBOACKOT0
MN3roTOBJ/IEHNSA N N30/1ALMN JO/KHbI ONpefenAaTbCsA Ha OCHOBaHUN CTaHA4apToOB, MPOEKTHOW AOKyMeHTauum n nac-
NOPTHbIX fl@aHHbIX MO HOMWHaNIbHbIM pa3Mepam; OT Beca Apyrux getanei — no NPoekTHbIM pasmepam U yaesibHOo-
My Becy MaTepuasos.

6.2.5 HopmaTuBHYIO Harpy3Ky OT KOHAeHcaTa U oT/I0KeHU onpeAensAtoT NogaHHbIM OTpac/ieBO Hay4YHO-
TeXHUYeCKo foKyMeHTauum.

6.2.6 PacuyeTHbIil TemnepaTypHblli nepenapg J/1/paBeH pa3HOCTM MeX Ay pacyeTHOWN TemnepaTypoil U MOHTax-
HOli TemnepaTypoW cTeHoK. Ecnun Tpy6onpoBog akcnayaTtnpyeTcs nNpu pas/iMyHbIX pexunmax, To TemnepaTypHbIid
nepenaj BblYNCNAIOT A/151 BCEX PEXUMOB paboTbl (CM. 8.2.4).

Kak npaBunio, TemnepatypHblli nepenag BbIYUCASAIOT No hopmy e

r='-c (6-1)
roe /| — pacyeTHas TemnepaTypa, paBHas MakCMmMasibHO BO3MOXHOW TemnepaType CTeHOK Tpyb6onposoja BNpo-
Llecce akcnayartauymm cornacHo 6.2.1;
fM— MWHMMaNbHO BO3MOXHaA MOHTaXHas Temneparypa corjiacHo 6.2.7.
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B cnyyaB He06X04MMOCTUN AOMONTHUTENIBHO MOXET GbITb pAaCCMOTPEH OTpuLaTeIbHbIli TemnepaTypHbIli nepe-
nag no cdoopmyse (6.1), rae NPUHMMAOT:

t— pacueTHasi TemnepaTypa, paBHasi MMHUMaslbHO BO3MOXHO TeMnepaType CTeHOK Tpy6onposoza B Npo-
Llecce aKcnsyatauuu corsacHo 6.2.1;

tu— mMakcumasibHO BO3MOXHasi MOHTaXHas Temnepartypa cornacHo 6.2.7.

[ns Hu3KoTeMnepaTypHbIX TPYGOMPOBOAOB pacyeT Ha OTpuLaTe/ibHbI TeMNepaTypHbIii nepenag o6a3aTe-
NeH.

6.2.7 MoHTaxHasa TemnepaTtypa ttonpegenseTcs NpoeKkTHOM fOKyMeHTaumneli n paBHa TemnepaTtype oKpy-
Xaroluero Bosyxa B MOMeHT, Korga 3amMmblkaeTcsl NOC/eHNI CTbIK NP MOHTaxe TpybonpoBoja M ero cxema
npespaljaeTcs B Hepa3pesHy CTaTU4ecKn HeonpeaesiMyto CUCTEMY M ONpeAenatoT B COOTBETCTBMY CO Crpa-
BOYHOW M HAy4YHO-TEXHMUYECKOW NuTepaTypoii.

3HayeHue t, NpMHUMAalOT He MeHee MUHMMasIbHOV TeMnepaTypbl OKpYXXatoLero Bo3ayxa, npu KOTopoi go-
nyckaeTcsi NpoBeAeHNEe MOHTaXHbIX N CBAPOYHbIX Pa6oT. B 3TOM cniyyae B MPOEKTHOW AOKYMEHTaLUN AOIKHO
6blTb yKa3aHO, 4YTO 3aMblkaHue TpybonpoBofa He [OJ/IXHO MPOBOAUTBLCA MpU TemnepaType OKpyXatloLiero
BO3JyXa HUXe NPUHATOro 3Ha4YeHns

6.2.8 HopmaTuBHYIO Harpy3ky oT Beca rpyHTta ¢,0. H/Mm, Ha eguHunuy AnuHbl Tpy6onpoBoja, yknagbiBae-
MOTO B TpaHLee, onpeAensitoT no oopmyne

$kp= Yip ZDk (6.2)

6.2.9 HopmMaTMBHYIO CHEFOBY Harpysky gin. H/MM, Ha eguHuLy ANWHBLI Tpy6onpoBoga cnenyeT onpe-
[ensATb no popmyne

An=07 -10-3 (6.3)

rae s9— BecC CHeroBoro NOKposa Ha 1 M2ropu3oHTasbHOM NOBEPXHOCTU FPYHTa, KMa, NpuHMMaeMblii BCOOTBET-
CTBMM CO CNPaBOYHON U HayHYHO-TEXHNYECKOW NInTepaTypoii;

p — KoadduuMeHT nepexofa OT Beca CHEroBoro MOKpoBa Ha efUHULLY MOBEPXHOCTU FPYHTA K CHEFOBOWA
Harpyske Ha efWHULYY NOBEPXHOCTU FOPU3OHTA/NIbHON MPOEKUUN KoXyxa usonsauum Tpybonposopaa;
NPUHUMaIOT paBHbIM 0,4.

CriefyeT Takxe yunTbiBaTb CHEroBble Harpy3Kku Ha yCTPOMCTBa, onvpatoLimecs Ha Tpybonposog,.

CHeroByto HarpysKky He yunTblBaloT 47151 Tpy60npoBoAoB, TeMnepaTtypa NOBepPXHOCTU U3onsauum (ecim oHa
eCTb) NNn Temnepartypa CTeHOK (eC/In U30NALMN HET) KOTopbIX NpeBbiwaeT 0 °C, 4719 BePTUKaSIbHbIX N HAKNOHHbIX
Tpy60onpoBOAOB C YI/1I0M Hak/loHa 6onee 45°.

6.2.10 MonHyo HopMaTUBHYIO BETPOBYIO Harpysky Ve, H/mm, Ha eguHULY ANVHBI ydacTka Tpyb6onposoga
onpegenstoT no dopmyne

A,a= (wm+ wp) Dk, (6.4)

rae w,n— cpefHsis cocTaBnstowas BeTpoBOii Harpysku. MMa;
WP — ny/sibCaunoHHasi cocTaBnsoLLas BETPOBOI Harpysku. MMa.
Harpysky q,,a npuknagbiBatoT nepneHanKynsapHo ocn Tpy6bl. CocTaBnsOW Y0 BETPOBOM Harpy3ku BAOMb
TPyGbl fONYCKAETCs HE YYUTbIBATb.
HopmaTtnBHOE 3HauYeHue cpefHei cocTaBNsAoLWEN NonepeyHoli BETPOBOW Harpy3kn wm, MMa, BbIYNCAAT
no coopmysne

wm= wO0A (zo)c 10 *3, (6.5)

roe w0 — HopmMaTMBHOE 3HauyeHVe BETPOBOro gaBneHus. kMa;
K (z,,)— KO3IDPULUMNEHT, yUnTbiBaIOLWMA N3MEeHEHME BETPOBOIO AaB/ieHNs 415 BbICOTbl OCM Tpy6onposoaa z,,;
C— aspoanHaMmunyeckunii KoahpuumneHT.
AspognHamnyeckmnii KOadPULMEHT ANA YNPOLLEHHbIX pacyeToB AoMnyckaeTcs NPUHMMaTb no hopmyne

ca c, sin2 Q (6.6)

roecx— aspoAuHammyeckuii KoaduymneHT N060BOro CONPOTUBAEHNSA, NPU NPOKAagke Tpy6onNnpoBoAOB MO OT-
AeNbHO CTOAWMM onopam NpUHUMaeMblii:
- 4NS oANHOYHOro Tpybonposoga cx=0,7;
- 4NS HEOAMHOYHOrO Tpy6onpoBoja B ropM3oHTasIbHOM psAay CX= 1;
«@© — Yrosi Mexpay ocblo yyacTka Tpybonposoja 1 Hanpas/ieHneM BeTpa.
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Mpwn pacyeTe Tpy6onpoBoaa Ha AONO/THUTENbHbIE BeTPOBbIE Harpy3ku crefyeT pacCMOTPeTb HECKO/TbKO
BapuaHTOB HanpaB/ieHUs AelicTBUSA BeTpa, HO He MeHee ABYX B3aMHO NepneHauKyIsipHbIX HanpaBieHui.

Mpw onpepeneHnn NynbCaunMoHHON cocTaBstOLLEN BETPOBOM Harpy3kn wpiorapuMnyecknii fekpeMmeHT
koneb6aHWii NpUHUMatoT paBHbIM 0 = 0.15. a KOathPULMEeHT NPOCTPaHCTBEHHO Koppenauun nynbcauunii faBneHns
BeTpavVv =0.95.

6.2.11 HopmaTuBHYtO Harpysky ot o6negeHeHns (ronosnegHas) qon H/mm. Ha egnHNLY A/TMHBI HAA3EMHOTO
Tpy6onpoBoga onpeaenstoT no oopmynam:

- npn Da< 70 mm

s 9-10"* K «bld, (O* + bAp,), (6.7)

- npu D,, > 70 mMm
qo, = 1,35l0"6 KN [(0*+2b)2-0*2], (68)

rae b — TonwuHa cTeHkn rononena, MM (Npesbiwaemas pas B5 ner);
K — KO3(h(PULUMEHT, yUUTbIBAIOLWNIA N3MEHEeHNE TO/LNHBI CTEHKWN rosiosiesa no BbICOTE;
P, — KO3 (PUUMNEHT, yUunTbIBaIOLWNA N3MEHeHNe TONLWMHbBI CTEHKW rofionieja B 3aBUCMMOCTU OT AnameTpa Ko-
Xyxa U3onaumnm.
MNpu BbluMcNeHUn KO3 P ULMEHTOB b 1 K BbICOTY NPUHMMAIOT OT NOBEPXHOCTM 3€MJIN [0 LLEHTPA TAXECTU
TpyO6bl N getanun Tpybonposoga.
6.2.12. HopmaTuBHbIe Harpy3ku 1 KO3 PULUNEHTbI HAAEXHOCTM OT MOABMXHOIO coCTaBa NPMHUMAalOT cornac-
HO Tpe6oBaHNAM, ONUCaHHbIM B CPaBOYHOM N Hay4YHO-TeXHMNYEeCKo nuTepatype. [lna TpybonposBoaos, yknagbl-
BaeMbIX B MecTax, rae ABMXeHne TpaHcnopTa HEBO3MOXHO, B kKa4eCTBe HOPMaTUBHOW criegyeT NpUHUMaTb paBs-
HOMEPHO pacnpejesieHHYI0 Harpysky ot newexogos 0.005 H/mm2.
6.2.13 B Tpy6onpoBogax 6eckaHanbHOW NpoKNafKku B rpyHTe npefesibHoe CONPOTUBJIEHNE TPyHTa CABUTY
f,.p AN NecyaHbIX N CyXUX IMUHUCTbIX TPYHTOB BbIYUCASAIOT No hopmyne

=9 19K ®p) ¢ 2ympc,n02tg (NT*pp) ¢ 0.6 AOKCrp. (6.9)

rae dyp— yron BHYTPeHHero TpeHus rpyHTa, paguan;
— cuenneHune rpyHTa, H/mm2;
NT— 6e3pa3mepHblii KOIPMDULMEHT, 3aBUCALLNI OT KOHCTPYKLMN N30IALUN N XapakTepa Harpy>XeHus, KoTo-
pbIii cnegyeT NpUHUMAaTb Ha OCHOBE CNPaBOYHbIX WM 3KCNEPUMEHTalIbHbIX faHHbIX. PekoMmeHayeMble
3HayeHUsa npusefeHbl B Tabnuue 6.2;
AA — cuna npmxatnsa Tpy6bl K rpyHTY. H/MM. Bbluncrisiemas no oopmyrie

9* - +qgL - (6-10>
rae gk — cuna npuxaTtusa Tpy6bl K IPYHTY B FOPU3OHTa/IbHOM HanpasneHnn. H/MMm;
ghz— cuna npuxatus Tpy6bl K IPYHTY B BEPTUKA/IbHOM HanpasieHuu. H/mm.
Ecnu Tpy6onpoBo He MMeeT pa3BeTB/IEHUI U NOBOPOTOB B rPYHTE WY CUbI MPUXATUSA TPY6bl K TPYHTY B
rOPU30HTa/IbHOM HanpasBfieHUV He3HaunTe IbHble, TO A0NYyCKaeTCs NPUHUMATb

*=9,p. (6.11)
rae gl0o— pacyeTHbIli MOrOHHBINM BeC Tpy60onpoBoaa C NPoAYKTOM U nsonsuunei. H/mwm;
c, — 6e3pa3mMepHblii KOIMMDULNEHT, 3aBUCALLMIA OT BbICOTbI 3aChINKN:
- ANS NeckoB n cyneceii
c, =-0.056P2 ¢ 0,416p + 0,095; (6.12)
- AN TNIUH U CYTNIMHKOB
~ =-0.046P2+¢ 0.367P ¢ 0.06. (6.13)
roe
Z-DJ2 Z-D.I2
et I [ o] B 4,
o*
Z-Dyl2 6.14
4 npu y >4. ( )
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Ta6nuuya 6.2— PekoMeHAyeMble 3HaYeHUs KoadhdmumeHTa Nt

Koadhpuumnent Mna

Xapaktep Harpyxenus nnNy-unaonauuna Apyrasa wnsonauunsa

6e3 usonauum

MHOrokpatHoe 4YyepefoBaHVe LUMKIOB HarpeB—OX/1axaeHune 0.33 0.67
OpHOKpaTHbIi Harpes (oxnaxpaeHve) 0.67 1.00
KpaTkoBpeMeHHOe MpUIOXEHNE Harpysku 1.00 1,15

NMpumeuvaHuns

1 OfHOKpaTHbI HarpeB (OXNaxzaeHue) NpUHUMAlOT Ha 3Tanax 2 u 3 (Tabnuua 8.1) NosHOro pacyeTta npu
OLEeHKe CTaTU4Yeckoli NPOYHOCTU U Harpy3ok Ha 060pyAoBaHMe, OMopbl U CTPOUTENIbHbIE KOHCTPYKLUUW, @ MHOroKpart-
HOe YepefoBaHVe LMK/IOB HarpeB—oxaxaeHre — Ha aTane 3 npy onpegesieHun amnanTybl NepemMeHHbIX Hanpsi-
XKEeHW.

2 YMeHbLUeHne KoadpdpmumeHTa MT Ha 30 % MOXeT GbITb AOCTUIHYTO 06epThbiBaHNEM HAPYXHOW MOBEPXHOCTU
n3onsauun TpybonpoBoga NOMITUIEHOBOWN MNIEHKON.

7 OnpepaeneHne TOMWWH CTEHOK W AONYCTUMOrO fAaBneHus Ans Tpyo
N cCOeUHUTENbHbIX AeTanei

7.1 Tpy6bl
7.1.1 PacuyeTHas TO/UWMHA CTEHKUN TPyObI

Ipl-PA (7.1)
2qg>Jal+|p|

7.1.2 [onyckaemoe faBrsieHne Ans 1py6
24>,101(B-C)
() Da-(s-c) '
7.1.3 Ana Tpy6onpoBoaoB 6eckaHanbHOM NPOKNaAKn B FPyHTe, uMelowmx oTHoweHune s/D., 5 0.015,
[O/HKHO [LONOTHUTE/IbHO BbIMO/HATHCSA YC/10BME

(7.2)

SR2 D, (0,3759g.+ 0.546 ,u,2) (7.3)
| 11
rae [, — pacyeTHas Harpyska Ha eAnHWLY ANVHBLI Tpy60npoBoAa OT Beca rpyHTa u npogykTa. H/mm. Harpysky ot
Beca rpyHta onpefenifatoT cornacHo 6.2.8;
& — pacueTHas Harpyska Ha eguHuULY A/IMHbI OT Beca Tpy6onposoja u nsonauynun. H/mm:
M, — KoatdULMEHT, yunTbiBaOLWmnii 60KOBOE CONPOTUB/IEHNE FPYHTA U N30ASLMOHHOIO CN10S CNOWNBAHNIO
TpyObI
1U-1 +4-10-7(kODa+4p)(Dals)3; (7.4)

KO— ko3 puumneHT noctenn (c60ky). H/Mm3:
= k0o /Copt(kOu * KOrp). (7.5)
B aT0li hopmyne Kap H/Mm3:

B'12£,pBOK VP (7.6)

K
P 4V b /Tooool

roe £rpO«— MoAyb ynNpyroctu rpyHTta. MMa;

1l — KO3(h(hMLUNEHT OTHOCUTE/IbHO NonepeyHo aechopmaumm rpyHTa (MyaccoHa):
z — rNy6u1Ha 3a/10KeHUA OT NOBEPXHOCTWN 3EM/IN A0 OCU TPY6bI, MM;
MNP  — KoapdUUMEHT, 3aBUCALLNIA OT FNYyO6UHbI Z N pacCTOAHNA A0 Kpas TPaHLlen a;
MNP = 0.547P2- p ¢ 0,854. (7.7)
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la/zZ npnalz<\,

{ 1 npual/zal (7.8)
PekomMeHayemble 3Ha4YeHUs /Doana Nnposepkn ycnosus (7.3) npueeaeHbl B Tabnuue 7.1.
Ta6nuuya 7.1 — 3HaveHus koadpcpuumerTa kaJ
MNMNy-unsonsyusa. apbioneHo6eToH npu Temnepatype, 'C Kbl H/Mm3
100 5-10-3
20 1510-3
7.2 OTBOABbI
7.2.1 PacueTHYO TOJ/ILMHY CTEHKN OTBOAA BbIYMCNAIOT No hopmyne
Sro = sSRK,, (7.9)

roe s,,— pacyeTHas TOJIWMHA CTeHKN TPyObl, BbluMcnsAoT no doopmyne (7.1);
K, — KO3(p(pnLUMeHT, NpUHMMaeMbIil cornacHo 72.2;
7.2.2 KoadhdpuumneHT K, 4NA BCEX BUAOB OTBOAOB CpeAHe- 1 BbICOKOTEMMNepaTypPHbIX TPyb6onpoBoAoB onpe-

LensaoT cnegyowmnm obpasom:

- ANSA THYTbIX U KPYTOU30THYTbIX OTBOAOB (PUCYHOK 7.1, a) no Tabnuue 7.2;

- ANA CEeKTOPHbIX OTBOAOB, COCTOSILMX M3 MOJIYCEKTOPOB M CEKTOPOB C YI/IOM ckoca a M 22.5° (pu-
CYHOK 7.1. 6) BbluncnsawoT no oopmyne

A—B— .1
Ga-sp (7.10)

-2
nn-Sr

JNA CEeKTOPHbIX OTBOAOB C Yr/10M CKOca a >22.5° naHHasa MeToAnKa HENPUMEHNMA,;
-ANA WTaMnocBapHbIX OTBOAOB MPU PacnosioXeHUs CBapHbIX LBOB B M/I0CKOCTU KPUBU3HbI 0TBOAA (pUcCy-
HOK 7.1. B)

-1
Kk L DpPsp (7.11)

- ANSA WTamMNoCBapHbIX 0TBOAOB NPY PACMNOJIOXKEHUN CBAPHbIX LBOB MO HEWTPasibHOW NUHUN (PUCYHOK 7.1.T)
R -1
K, = max Pg-SR (7.12)
fr 4 0a-Sr -2
B cbopmynax (7.11) n (7.12) s,, onpegenstoT no popmyne (7.1) npm gx= 1.0.
Tabnuya 7.2
RJDg S 1.0 r 2.0
kt 1.3 1.0

NMpumMmeyvyaHne — [N NPOMEXYTOUHbIX 3HAYEHWA RIDa 3HAYEHWE K, ONpefensoT MHeNHol WHTeprno-
nsuneii.
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20

a — THYTbIi: 6 — CEKTOPHbI C TPEMSA KOCbIMW CThiKaMn <1 « 3). B U I — wWTamnocsapHoi
PucyHok 7.1 — OTBOAbI

7.2.3 fonyckaeMoe faBneHune 415 OTBOLOB PaBHO

2<py (s-c)lo]

7.3 TMepexoasbl

7.3.1 pacuyeTHas TONLWMHA CTEHKN KOHLEHTPUYECKMX M IKCLLEHTPNYECKMX NepexofoB paBHa:
- CO CTOPOHbI 60MbLIero gnameTpa (PUCYHOK 7.2)

[p |Oi
A 29 (a}cos«+|p|

- CO CTOPOHbI MeHbLUIEro gnamMmeTpa

2qy (0)cosrt+|p|
dopmyna (7.14) npuMmeHnMa Npu co6104eHNN CNeayoLWwnX yCoBuiA:
a) s, £ s2;
6) npu a < 15°
0,003 5 S 0.35;

wnn npn 15° <a 545°

0.0035 ~ ~ 5 0.15;

th-2s2 2sina \l s2  \ s2
0,-2s, S1 W °i-2SiJ0O,-2S,

(7.13)

(7.14)

(7.15)

(7.16)

(7-17)

(7.18)

(7.19)
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Yron Hak/ioHa o6pasyiolleii a paccunTbIiBalOT No hopmysie

a marctg Jfr-. (7-20)

B koTOpOVi D,.D2 n/ npyHumMaloT B COOTBETCTBUN C PUCYHKOM 7.2. a. NN PUCYHKOM 7.2.6. 119 KOHLEHTPUYeCKnx
nepexofoB KO3 MULMEHT K = 2. AN1A 3KCLLEHTPUYECKMX nepexosos K = 1.

a — MXUCHTPUYOCKUI 6 -- 3KCLEHTPUYECKHMIi
PucyHok 7 2 — Mepexogpl
7.3.2 [onyckaemoe gaBJieHNe AN KOHLEHTPUYECKNX U SKCLEHTPUYECKMX NePEXo[0B PaBHO

2¢f [olcoso(s2-c)
[p]' A-(Si-C) (7.21)

7.4 TPOWHWUKN N BPE3KKN

7.4.1 TMpuBeAeHHble Aanee OPMy bl TPUMEHUMbI MPU CAEAYIOLWNX YC/TOBUAX:

- paccTosiHMe MexXay HapyXHbIMU MOBEPXHOCTAMUN COCEAHUX OTBETBNIEHUIN TPOMHUKOB UM BPE3OK NPEBbI-
WwaeT BENNYNHY

2~"Da-s-c){s-c), (7.22)
B MPOTUBHOM c/lyyae (Hanpumep, Npu pacyeTe KOJIJIEKTOPOB C 6/IM3KOPACMNO/IOXKEHHBIMW OTBETBIEHUSAIMM) pacyeT
KoathpurumneHTa W cnegyeT BbINOMHATL A4NA pAfa OTBEPCTUN C yYeTOM UX B3aMHOTO BAIUSHUA:

- cobnopaetcs ycnosue d/DE 1;

- cobntogaetcs ycnosue (s-c)JDaf 0,1.

7.4.2 Ecnnyron mexgay OCbl OTBETBJ/IEHUA M OCbIO Maructpann He meHee 75e. paCYeTHYIO TOJILWUHY CTEHKN
onpeaensatT cornacHo 7.4.3. Ecnn yron mexay ocbto OTBETB/IEHUA N OCblo MmarucTpann 75e>y> 45e. 1o ansa
CBapHbIX TPOMHNKOB 1 BPE30K pacyeTHYO TOJILWMHY CTEHKN ONpeaeniatoT cornacHo 7.4.9.

7.4.3 PacyeTHYIO TOJLWMHY CTEHKN Marnctpanun B TPOMHNKOBbIX COeAMHEHUAX (Bpe3Kax) Npu AeliCTBUM BHYT-
peHHero n3bbITOYHOro AaB/ieHUA (PUCYHOK 7.3) onpeaensatoT no opmyne

\p\Pa (7.23)
2min(<p,lipd) (o l-|p|
rae | — pacyeTHbI KO3 ULUNEHT CHUXEHUA NPOYHOCTM MarmcTpanm TPOMHMKa (Bpe3kun), BbIYNCASEMbIi BCOOT-
BeTCcTBUKN C 7.4.5.
7.4.4 PacueTHas TO/WMHA CTEHKN OTBETB/IeHUS

. M 4» (7.24)
2d/ [nb +|p]|
7.4.5 PacueTHbI KO3 ULMEHT CHMKEHUSI MPOYHOCTU MarncTpanu TpoiiHnka (Bpeskun) uiamn ananntuyeckoi
3arnyuwku, ocnabneHHol ykpenieHHbIM OTBepcTuem:
1+ A
1,75 + 2(s-c)~(Da-s +c)(s-c) (7.25)

-s +c)(s-c)

roe s£ sRM+ ¢, a 1A — cymma yKpennsiowmux naouwaneii oTBeTBAEHNS N HakNagKy (eCNn TakoBasi UMeeTCs).
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2A*OAR*Nr (7.26)
[N wraMnoBaHHbIX (LUTAMNOCBapHbIX) TPOMHUKOB (PUCYHOK 7.3, 6) BMecTo BesinuuHbl d B (hopmyny (7.25)
cnepyeT NoacTaBNATb
deg=d* 0,25r1,. (7.27)
npvyem BHYTPEHHWI paguyc T MPUHMMAOT MO YepTexy Ha KOHKPEeTHbI TPOMHMK, HO He MeHee 5 MM.

7.4.6 YKpennswulylo nsowanb OTBETBNEHNS ONpeAesiAoT No opmyiam:
- 4NA OTBETBJ/IEHUS, KOHCTPYKLMSA KOTOPOro COOTBETCTBYET PUCYHKY 7.3. a:

Ab=2hb[(sI>C b)-s 0], (7.28)
- 4N BbITAHYTO rOP/MIOBUHBI LUTAMMOBAHHOIO (LUTAMMOCBAPHOTI0) TPOMHMKA, KOHCTPYKLUSI KOTOPOFO COOTBET-
CTBYeT PUCYHKY 7.3, 6:
Ab—2(hlbs—/iB{(ss—cs) —/[iza] ¢ 2hb[(s., —cB) —satl], (7.29)
rAe MUHUMabHbIe TO/LMHbI CTEHOK ONPEeAENsitoT No hopmyiam:
- ANS CBapHbIX TPOWHNKOB 1 BPe30K

S* *2 [o)iA-p (7.30)
-4ANA wrtaMmnoBaHHbIX
o , _PrEO_.
00 ~ 2[0]-p * (7.31)
pd (7.32)

S+« 2(<ifb-p
B cnyuae ecnu hbi < hb, cnegyet npuHumats ht¥e= hD.

6

a — cnapmoil TpoiiHWK (Bpe3ka), 6 — WTamMnoBaHHbIA (WTaMnocBapkon) TPOWHUK

PucyHok 7.3 — TpOWHUKY 1 Bpesku
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7.4.7 icnonb3yemoe Npu pacyeTe 3HaYeHne BbICOTbl OTBETB/IEHUSA NPUHMUMAIOT MO YepTexy, Ho He 6onee
CNnepyromnx 3HaueHnii:
- 018 CBAPHOro TPOMHMKA 1 BPE3KMN

hb=nm =1.25 —b,, +cil)(aB~Cb) ; (7.33)
- ANS WTamMnNoBaHHOTO (LUTaMNOCBApPHOT0) TPOMHUKA
hD=hbs=X2bJ(da-s s~ca)(sa-cs). (7.34)

Mpun 04HOBPEMEHHOM YKpen/ieHnn OTBEPCTUSI OTBETB/IEHMEM M HakK/afKoW (PUCYHOK 7.3. @) BbICOTY yKpen-
nsAwed YacTn oTBeTBNEHNS J1,, NPUHMMAIOT 6€3 yyeTa TONWUHbI HaKNa4KN:

I, =1 . 2 5 . (7.35)

7.4.8 YKpennsiowyto nnowasb Haknagkv onpegensitot no oopmysne
= 2brsn (7.36)

Mcnonb3yemoe B pacyeTe 3HaYeHue WUPKUHbI Haknagku b, (pcyHoK 7.3) f,O/1KHO COOTBETCTBOBATL pa3me-
py Mo uepTexy KOHKPeTHOW Haknagku, Ho He 6onee
bn=J[Da-s+c)(s+ s, -C). (7.37)

7.4.9 Ans cBapHbIX TPOWHWMKOB N BPE30K C HAK/IOHHbIM OTBETBJ/IEHMEM NpU 75° >y > 45° Bbl6paHHble
pasmepbl NPOBEPSAIOT MO YCNOBUIO

H U.ArAO.7~—>43p (7.38)

OTAEeNbHO ANS NeBOVi N NPaBOi CTOPOHbI.

Mnowaab HarpyxeHna [, n nnowann conpoTuBrieHus (A, Ana maructpanun. A2ana otsetsneHns n A3gnsa
Haknagkun) cnefyet onpefensaTb COrNacHO PUCYHKY 7.4.

BbiCOTy OTBETBNIEHWNSA BbIUYMCAAOT N0 POpMyie

( v\ (7.39)
hob2 =I 1+0,25 ~-JV/-Sb+CftKSb-Cfc)

rae y— yron mexgy ocsiMu OTBeTB/IEHUS U MarucTpanu, rpag.
LLnpunHy Haknagkn blinpuHMMaroT No PUCYHKY 7.4, HO He 60/1ee LWNPUHBbI, pacCcYnTaHHoW no chopmyne (7.37).
7.4.10 Ecnu gonyckaeMoe HanpsixeHne ANs ykpennswowux getaneir [0N meHblwe (a), TO pacyeTHble 3Ha-
yeHUs ykpennswwmnx nnowanen Ab. AMyMHOXalT Ha oTHoweHwue [o0]<,/[o].

PrcyHok 7.4 — Cxema pacyeTHbIX niowaaen yKpenasoLwmx aN1eMeHToB /15
TPOWMHUKA UM BPE3KM C HaK/OHHbIM OTBETB/IEHNEM
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7.4.11 [onyckaemoe faB/fieHue A5 TPOVHUKOBbIX COeAUHEHNN 1 BPE30K PABHO
- npu 90e >'(A 75e

M . ( 2{o]Tin(dy.«?«,)<s-c) 2dy lol(sii-C 6)\. (7.40)
{ Da-{s-c) da-<Sf(-c0> J
- C HaK/IOHHbIM OTBeTBNeHuemM npu 75° >  45¢
M 7.41
[p] (7.41)
*+0.5
A, *A2+0.7N13
7.5 3arnywku
7.5.1 PacuyeTHas TO/ILMHA NOCKOW KPYrnoli BHYTPUTPYGHOW 3arnyLwku (PUCYHOK 7.5. a):
Q53D j Ipl (7.42)
TO
7.5.2 lonyckaemoe AgaBJrieHue A5l N/IOCKOW KPyrnoli BHYTPUTPYGHOI 3arnywKkn (pUCyHoOK 7.5. a):
(7.43)
7.5.3 PacyeTHas ToJlWMHA NIOCKON KPYr/loi TopueBoli 3arnywku (PUCYHOK 7.5):
0.35 . . LIP
Sea wt - | . (7.44)
TO I 1fde)ex
7.5.4 lonyckaeMoe gaBieHne ANs NA0CKON Kpyrnoli TopueBoi 3arnylwkn (pUcyHok 7.5. 6).
0.12(D-r)2<M<"! (7.45)
7.5.5 Ansa nnocknx 3arnywek 6e3 otTBepcTus koaduuyneHT TO=1.0. 1A 3arnyliek c LeHTpaibHbIM OTBEp-
cTuem guametpom d
1
T0 (7.46)
7.5.6 PacuyeTHas ToNLWMHA NOCKON MexXdiaHLeBOW 3arnyLwkn (PUCYHoOK 7.5. B):
SR3=0.41(D + b)JI£I. (7.47)

LUMprHY ynaoTHUTEIbHO Npoknaaku b onpenensioT no TeXHUYECKMM YCNOBUSIM UMW MO YEPTEXY.
7.5.7 [onyckaemoe Nnpo6HOe faBaieHne 418 NAOCKON MexdiaHLeBOW 3arnywkn (PUCYHOK 7.5. B)

mb 0AVOV(E )
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a — BHYrputpybHas; 6 — TopueBast; e — MexdiaHuesas; I. 4 — daHueBas

PucyHok 7.5 — Kpyrnble nsockue 3arnyLiku

7.5.8 PacueTHas To/iWwMHa NJ0CKOW pyiaHLeBOl 3arnyLK1, COOTBETCTBYHOLWEN PUCYHKY 7.5, I
=0.50/1W . (7.49)

rae DO NpMHMMalOT B COOTBETCTBUM C PUCYHKOM 7.5.
7.5.9 [onyckaemoe gaBsionve gns N1ockoi onaHueBol 3arnyLwKkn, COOTBETCTBYOLWe pUCYyHKy 7.5. I:

(s-C)2

[Pl g25p2 [o]- (7:59)

7.5.10 PacueTHasa TonwmHa 3NMNTUYECKON 3arnyLwkm 6e3 LeHTpasibHOro oTBepcTms (PUCYHOK7.6. a) npun
0.52 hlDa2 0,21 0.1 2 (s- c)iDa2 0,0025 paBHa

M 'D* ...B1I. (7.51)

S
“374M o, +|p| 26

Ecnn sR3 nony4vaercsa meHee sRnpun =1.0. To0 sR3=sR.
7.5.11 [lonyckaemoe gaBfieHue A8 3/NMNTUYECKONM 3arnyLlWwkn 6e3 LeHTpasibHOro oTBepcTus (PUCYHOK
7.6, a)npn 0,52 boa2 0,21 0,1 2 (s- c)lON20.0025 paBHO

8(s-c)ft
[P) = D*-2/i(s-c) b [O]. (7.52)
7.5.12 PacueTHasi ToNWMHA 3NAUNTUYECKON 3aryLLKM C LeHTPasbHbIM 0TBEpPCcTUeM npu npu 0,5 2 hlDa2 0,2

n0.1 2(s-c)IDa20,0025 ndi(Da- 2s) £ 0.6 (pucyHok 7.6. 6. B ,I) paBHa
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S \p\ D> . L. p«
m  4min (@yeMial+ipl  2h - (7.53)
roe | — KoaM@ULNEHT CHUXEHUS MNPOYHOCTU IN/IMNTUYECKON 3arnywku, ocnabneHHOW yKpenneHHbIM
OTBEpPCTMEM, BblYMCSAEMbI B COOTBETCTBUN C 7.5.14.
7.5.13 [JonyckaemMoe paBrieHWe ANs 3NNMNTUYECKONM 3arfywku € UeHTpasibHbIM OTBEpPCTMEM Mpu
0.5 >hIDa£ 0,2 10,1 £ (s- c)/D, £0,0025 ndl(Da- 2s) 141 0,6 (pucyHokK 7.6, 5—Tr) paBHO

8{3-c)N ) (7.54)
= min(<p, Cr !
(P] D|-2rt(s-c) (<p. [c1]
a — 6e3 oTBepcTuii; 6 — c oT60pPTOBAHHbLIM OTBEpPCTMEM; B -- CO WTYLEPOM U yKpennsawleil Haknaakoi

a — C NPOXOAAWMUM WTYLEPOM

PUCyHOK 7.6 — Snnmntuyeckne 3ariyLikun

7.5.14 KoathpnumneHTbl MPOYHOCTM 3arnyLlek c oTBepcTusiMmu af(pucyHok 7.6, B, I) onpeaensitoT B COOTBET-
cTBUM ¢ 7.4.5 npu s,, = SRBu s"Sfig + ¢, a KoadhpunymeHTbl NPOYHOCTM 3arnyLek c 0oTbOpTOBaHHbIMN OTBEPCTUSAMU
(pucyHok 7.6, 6) — cornacHo7.4.5 npu hb=L -1-h.

8 MoBepOYHbI pacyeT TpybonpoBoa Ha NPOYHOCTb. O6LWME NONOXEHUA

8.1 PacueTHas moaesnb Tpy6onpoBoaa

8.1.1 Tpy6onpoBoj paccMaTpuBaeTCs Kak ynpyrasa cTepxHesasa cuctema. Cnegyet CTpeMUTbCA K TOMY,
4TO6bI pacyeTHas cxema NpaBU/IbHO yUnTbiBasia KOHCTPYKTUBHbIE 0CO6EHHOCTU, KOoTopble BausAtoT Ha HAC Tpy60-
nposoja.

Mpwn packpbITUM CTaTUYECKON HeoNpeaeIMMOCTu CNeAyeT yunTbiBaTh NOBbILWEHHYIO NOAAT/IMBOCTL Ha U3rnb
KPUBOJINHEWHBIX TPY6 (3dhhekT KapMaHa), CEKTOPHbIX KOJ1eH, KOCbIX CTbIKOB M OTBETBJ/IEHU (TPOHNKOB). AN
3TOro onpeAensoT KO3ahOULNEHTbI NOAAT/INBOCTN 3TUX 3/IEMEHTOB, MOJTyYEHHbIE C UCNO/Ib30BaHemM Teopun 060-
NOYEK UN U3 IKCNEPUMEHTOB. PekoMeHyemasa MeToAnKa ux onpejeneHns npusefeHa B NpuaoxeHun A.
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8.1.2 PacyeTHas cxema Tpyb6onpoBoga He A0/HKHA NpeAcTaBNATb CO60li reoMeTpUUYeCKN N3MeHAEMYIO Uan
MFHOBEHHO U3MEHAEMYIO CUCTEMY (B TEPMUHAX CTPOUTE/TbHOM MexaHNKK).

8.1.3 Tpy6onpoBog pa36uBatoT Ha NPSIMOSIMHENHbIE U KPUBOJIMHEHbIE (OYepPUYEHHbIE MO Ayre OKPY>XHOCTH)
y4acTKWN. TOUKMN COMPSXKEHUA YHACTKOB CYXaT PpacHeTHbIMU y31aMu. B UNCNO pacyeTHbIX Y3/10B BK/HOYAIOT:

- MecTa NpUcoeAnHeHNs K 060pyA0BaHNIO;

- MecTa NpucoeiMHeHns Konopam;

- TOYKM M310Ma U pa3BeTBIEHUA 0CeBOW NMHUK TpybonpoBoaa;

- TOYKN U3MEHEHMNSA MONepeyvyHoro ce4eHns, Harpy3ok 1 CBOWCTB rPyHTa.

8.1.4 BHelwHNe cTaTUYECKNE Harpy3kn paccMaTpmBaloT Kak COCpe0TOUYEHHbIE UM PaBHOMEPHO pacnpege-
NeHHble. Hapsaay ¢ HUMK B pacyeTax cTaTu4ecku HeonpeaenmmblX CTEPXHEBbLIX CUCTEM YUYNTbIBAKOT AedopmMaLn-
OHHble BO3/eiCTBYA, Bbl3BaHHble TeMMnepaTypHbIM HarpeBoM (oxnaxaeHnem), CMelleHeM ornop uam o6opyaoBsa-
HUSA. a TakXke npeaBapuUTeNIbHOM pPacTsaXKOM (cxxaTuem) Tpybonposoa.

8.1.5 Onopbl M NOABECKN MOAENNPYIOT XECTKUMU, IMHENHO-YNPYTMU N PPUKLNOHHBIMUY CBA3SMU, NPensaT-
CTBYIOLWMMU NepemeLeHnsaM Tpy6onpoBoa, Npu 3TOM HEO6X0ANMO YyUnTbiBaTb Takne HesinHeliHble 3t heKTbl Kak
TPEHNEe NOTKIOHEHWE TAT NOABECOK OT BEPTUKASIBHOTO MOJTIOXEHUA.

8.1.6 MpyXWHHbIE ONOPbI 1 NOABECKA MOAENMVPYIOT YNPYTMMU CBA3AMU C YUETOM HENMMHENHbIX 3D (heKTOB OT
TPEHMNA 1N OTK/IOHEHMNSA TAT NOABECOK OT BEPTUKaNIbHOT0 MNON0XeHUA. TIpyXUHbI U YyCcUNna 3aTtsara nogémparT no
HOPMaTMBHbIM 3HAYEHMAM Harpy30K (koadunumeHTbl HaAEXHOCTU NO Harpyske ~cornacHo 6.1.1 yuntbiBaTbCA He
LOJKHBI).

8.1.7 CnnbOHHbIE, NIMH30BbIE U Ca/IbHUKOBbIE KOMMNEHCATOPbl MOAENUPYIOT Kak IMHENHO ynpyrue couneHe-
HUSA CTEepPXXHeN 0CeBOro, WapHUPHOro UK CABUITOBOrO TUMOB (B 3aBMCMMOCTU OT UX KOHCTPYKLMK). XKeCTKOCTb
KOMMeHCaTopoB onpeaesiAtoT Mo cTaHAapTaM Uin aHHbIM 3aBOA0B-U3roToBuTeNeil. Mpu pacyeTe Tpy6onpososa
C 0CeBbIMU UM YHUBEPCAIbHLIMU Hepasrpy>XeHHbIMW KOMMeHcaTtopamm He06X04MMO Y4YNTbIBaTb PacnopHoOe ycu-
nve. onpegenisemoe cornacHo 8.5.6.

8.1.8 Tpy60onpoBOAHYO apMaTypy MOAeMPYIOT HededopmmpyemMbiMu (a6CONMOTHO XXECTKUMUN) CTEPXKHEBDI-
MW 3/1EMEeHTaMu.

8.1.9 MNpwn mogennpoBaHun ToUek NpucoegnHeHns Tpybonpoeoaa k cocygam v annapaTtam, a Takxe K pe-
3epByapam /159 XpaHeHUs Hedd TN N HePTeNPOAYKTOB PEKOMEHAYETCS yUNTbIBaTb /IOKa/IbHble MOAAT/IMBOCTU CTEH-
K1 (06eyvaiiku, AHNLL A, KPbILIKA) B MeCTe Bpe3ku WTyLepa, a Takxe o6LLy0 NogaTIMBOCTbL cocyaa uan annapara.
MopgatnnBoCTV onpeaenstoT No pedysibTatam 3KCNePUMeEHTa WU C MOMOLLbIO YNCEHHBIX MeToA0B (MKDJ).

8.1.10 B Toukax npucoeanHeHns Tpy6onpoBoja Ko060pyA0BaHNI0 HEO6XOAMMO YUNTbIBaTb CMELLEHNA 3TUX
TOYeK OT Harpesa NPUCcoeMHEHHOro 060pyA0BaHUS.

8.1.11 B Toukax npucoegnHeHna Tpybonposoja Kk pesepByapam A5 XpaHeHnss HedpTn n HedhTeNpPoayKTOB
[O/DKHbI yUNTbIBaTLCA CMELEHUSA 1 YI/1bl TOBOPOTa NaTpy6Ka, Bbi3BaHHbIe fedhopMaLlneli CTEHKN pe3epByapa nog
AaBneHneM NpoaykTa, a Takxe npocajkoii pesepsyapa.

8.1.12 B3aumogelicTBue Tpy6onpoBoga C rpyHTOM A0/KHO YyUNTbIBATLCA MO anpobupoBaHHO MeToAmnKe C
y4yeTom 60KOBOro oTnopa rpyHTa B nonepevyHoM HanpaBieHun (BepTUKallbHOM U TOPU30HTa/IbHOM), & Takxe Conpo-
TUBNEHUA FPYHTa B NPOAO/IbHOM HanpaBeHUN.

8.1.13 PaccTaHOBKa ONop 1 NoABeCOK NpM3BaHa o6ecnevynTb AONYCTUMbIN YPOBEHb HaMNpPsKeHUli B 3/leMeH-
Tax Tpyb6onpoBoga OT HecaMOypaBHOBELEHHO (B YaCTHOCTW, BECOBOW) Harpy3ku. lNpu aToM pekomMmeHayeTcs
nsberatb c/ay4vaes, Korga B paboyem COCTOSAHUM Tpy6onpoBoaa Onopbl 1 NOABECKN OKa3blBAOTCA HEOTPY>XXEHHbI-
MU UMK BbIKIOYalOTCA U3 paboTbl. B xonogHom (Hepaboyem) cocTostHUM Tpy6onpoBoaa AoMNyckatoTCs Heorpyska
VAN BbIK/IIOYEHMEe U3 paboTbl OMOP M NOABECOK.

8.1.14 Cunbl TpeHUsA B onopax u npu B3anmogeiicTBumn Tpybonposoga c rpyHTOM OnpeaesnsitoT cornacHo
6.2.13.

8.1.15 KoadhhmuMneHT neperpysku KBNpuHMMaloT:

- 4N HU3KO- N cpefHeTeMnepaTypHbIX TPy60NpoBOAOB KP= 1, HO NpM 3TOM YyUUTbIBAOT KO3 ULMNEHTbI
Ha[eXXHOCTKN No Harpyske y.cornacHo 6.1.1;

-ANSA BblCOKOTEMMEPaTypPHbIX TPY60MNPOBOAOB He YUUTbIBAOT KOI(WPULMEHTbI HaAeXHOCTN MO Harpyske y,
cornacHo 6.1.1. Mpwu BbINOJIHEHUWN pacyeTa Tpy6onpoBoaa 6e3 CyLLeCTBEHHbIX YNPOLLEHUI (Yy4TeHbl BCe OTBETB-
NIeHNs, ONopbl UT. 4.) U MPU ero MOHTaXe No AeNCTBYIOLWUM UHCTPYKUUAM KO3 PULMEHT Neperpyskn NnpuHUmMaroT
paBHbIM Kp= 1,4; eC/in AOMNO/THUTENIbHO K YKa3aHHbIM YC/TOBMAM NMPOU3BOAAT CneunasibHy0 KOPPEKTUPOBKY 3a-
TSHKKW MPYXWH MPOMEXYTOUHbIX ONop (4151 y4eTa OTKNOHEeHN (hakTUUYeCKNX 3HaYEeHNT BECOBOI Harpy3ku, )XecTKo-
CTU MPYXWH OMOpP ¥ TeMnepaTypHbIX NepeMeLeHNn OT NPUHATbLIX B pacyeTe 3HAYeHWit), a Takke BbIMONHAIOT
Hanafky Tpy6onpoBoga, To MOXeT 6bITb MPUHATO KB= 1.2.
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8.2 CouyeTaHUA Harpysok n Bo3aelicTBuii

8.2.1 lMoNHbIi NOBEPOYHbI/ pacyeT COCTOUT U3 HECKOJIbKMX pacyeToB Ha pas3/InyHble COYeTaHNsA Harpy3okK u
BO3/elicTBUi4, HadblBaeMblx aTanamu pacyeta (Taénunuya 8.1). Kputepumn NnpovyHOCTN, COOTBETCTBYIOLLME KAXAOMY
aTany pacyeTa, npusegeHbl B9.1.1.

8.2.2 MNoBepoUHbIii pacyeT Tpy6onpoBoaa NPOBOASIT KAK HA MOCTOSIHHbIE U A/INTE/IbHblIe BPEeMeHHbIe Harpys-
kv (pexkum MAH), Tak 1 Ha 4ONONHUTENbHble BO3AECTBUA KpaTKOBPEMEHHbIX Harpy3ok (pexum MAKOH). a Takxe
Ha ocoboe coyeTaHne Harpy3ok npu celicMn4yeckom BO34elCTBUMU (PeXuM «ceicMmunka»). LUndpbl Harpy3ok 1 Bos-
LEeNCcTBUIA yka3aHbl B Tabnuue 6.1.

[Ana cpefHe-n BbICOKOTEMMNepPaTypHbIX TPy60NpoBOoAOB pacyeTbl aTanos 1. 2. 3. 4 ABnatTca ob6nA3a-
TeNbHbIMWN.

PacueTbl aTanoB 5. 6 Heobs3aTeslbHbl. HEO6X0AMMOCTb 4ONO/HUTEILHOTO MOBEPOYHOrO pacyeTta aTanos
5.6 onpegenseTcs 3aka3yMKoOM WM OpraHaMu Hagsopa.

PacueTbl aTtanoB 7. 8 o6aA3aTeNbHbl 418 TPy6ONpPOBOAOB, PacnoO/IOXEHHbIX Ha MaowagKkax c cencmmy-
HOCTbIO 7.8 1 9 6annoB no wkasne MSK-64.

Tab6nuuya 8.1 — CoyeTaHVs Harpy3OK 1 BO3AENCTBUIA (3Tanbl pacyeTa)

Homep 3ran pacuera CoyeTaHune Harpysok u Llens pacueta
3Tana BO3A4eNCTBUI No Tabnuue 6.:
Pexum MAH
1 [elicTBME NOCTOSIHHBLIX W ANUTENBbHbIX OueHKa cTaTM4ecKoi NpoYHOCTU:
BPEMEHHbIX HecaMOypaBHOBELLEHHbIX Ha- OLleHKa YCTOMYMBOCTU
rpy3oK B paboyem COCTOSIHWU 1.2.3.5.6.7.8
2 [leicTBMe MNOCTOAHHBLIX, ANUTENbHbIX OueHKa CTaTU4eCcKoM NPOYHOCTK;
BPeMeHHbIX CaMOypaBHOBELLEHHbIX 1 Heca- oLeHKa Harpysok Ha o6opygoBsa-
MOYpPaBHOBELLEHHbIX Harpy3ok u BO3fei- HUWe. OMnopbl N KOHCTPYKLMW;
CTBUIA B paboyem COCTOSHUN 1.2.3.4.5.6.7.8.9.10 oLleHKa nepemeLLeHuni
3 [elicTBNE NOCTOSAHHBLIX, ANUTENbHbIX OLeHKa CTaTUYeCKOW NPOYHOCTY;
BPeMeHHbIX CaMOypaBHOBELLEHHbIX 1 Heca- onpejeneHve Harpy3ok Ha o6opy-
MOYpaBHOBELLEHHbIX Harpy3ok u BO3Aeit- [0BaHMe. oropbl U KOHCTPYKLMUK:
CTBWIA B X0N10AHOM (Hepabouem) coctosHumn 1.2, 3.4.5.6.8 oLeHKa nepemMeLLeHni
4 PacyeT Ha Ma/loLMK/IOBYIO yCTanoCTb PasHoCTb ycunuii no ata- OueHka MasloUMKIOBOl  ycTa-
nam 2 n3 noctn

Pexum MAKOH

5 [eiicTBME MOCTOSHHBIX, [A/UTENbHbIX
BPEMEHHbIX, KpaTKOBPEMEHHbIX U 0COObIX OueHKa CTaTU4eCKoW NPOYHOCTK;
HecaMoypaBHOBELLEHHbIX Harpy3ok B pa6o- 1. 2. 3. 5. 6. 7. 8. 11. 12. oueHKa yCToiuMBOCTH
YyemM COCTOSAHUU 13. 14. 15. 16
[eiicTBME MNOCTOSHHBIX, A/UTESbHBIX OueHka Harpy3ok Ha ob6opypaoBsa-
6 BPEeMEHHbIX, KpaTKOBPEMEHHbIX W 0COBbIX HUWe. oMnopbl U KOHCTPYKLWK;
camoypaBHOBELLEHHbIX M HecamoypaBHO- oueHKa nepemeLlleHuni
BELLUEHHbIX Harpy3ok u Bo3AeicTsuii B pa- | . 2.3.4.5.6.7.8.9. 10.
604emM COCTOSIHUM 1. 12. 13, 14.15

Pexunm «cericmuka»

7 [elicTBME NOCTOSHHbIX, A/IMTE/bHbIX OLEeHKa CTaTUYeCKOW MPOYHOCTY;
BPEMEHHbIX, KPaTKOBPEMEHHbIX Hecamoy- OLEHKa YCTONUMBOCTU
PaBKOBELLEHHbIX U CEACMUYECKNX Harpy3oK
B paboyemM COCTOSIHUM 1.2.3.5.6.7.8.16

8 [elicTBMEe MOCTOSHHBIX, A/IMTENbHBIX OueHKa Harpy3ok Ha o6opyaoBa-
BPEMEHHbIX, KpaTKoBpeMeHHbIX 1 celicMu- HUWe. onopbl U KOHCTPYKLUWK;
YecKMX CaMOypaBHOBELLEHHbIX U HECaMoy- ougeHKa nepemeLleHnii
paBHOBeLLEeHHbIX Harpy3ok u Bo3gelictBuii  1.2. 3.4,5. 6. 7. 8. 9. 10.

B paGoyem COCTOSIHUK 16
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8.2.3 PacueT no atanam 5.6 [0/1XeH GbITb BbINOJIHEH C YYETOM HEGNArONPUSATHLIX COYETaHU Harpy3oK
1N BO3JelicTBUIA. YunTbiBaeMble B pacyeTax TUMbl KpaTKOBPEMEHHbIX U 0CcO6biX Harpysok us Taénuubl 6.1 un
MX coyeTaHWA BbliGUpaeT MPoeKTHas opraHusauuns M3 aHannisa peasbHbIX BApMaHTOB OA4HOBPEMEHHOTO Aeli-
CTBUSA pPas/IMYHbIX Harpy3oK Ha Tpy60npoBo/,. B 3aBMCMMOCTH OT yUMTbIBAEMOro CcOCTaBa Harpysok ciefyeT pas-
nnyatb.

a) OCHOBHble cCoYeTaHNA Harpy3ok, COCTosLIMe U3 MOCTOAHHbIX (1—6). ANNTeNbHbIX BPEMEHHbIX (7— 10) n
KpaTKoBpeMeHHbIX (11— 15) Harpy3o0k;

6) ocobble coyeTaHMs Harpy3ok, COCTOALWME N3 NOCTOAHHbIX (1—6). ANnTeNbHbIX BpeMeHHbIX (7— 10). kpat-
KoBpeMeHHbIX (11— 15) n oaHo 13 ocobbix Harpy3ok (16). B ocobbix coueTaHUsAX Harpy3ok KpaTKOBPeMeHHble
Harpy3ku (11— 15) gonyckaeTcs He yunTbiBaTb.

8.2.4 Ecnn Tpy60onpoBOA 3KCM/yaTUpYOT NpU pas/inyHbIX pexnmax paboTtbl (TemnepaTypa, AaBfeHue,
COCTOSIHME BK/TIOYEHUA/BbLIK/IOYEHNA HACOCOB 1 3a[BUXXEK, NponapneaHne, NpoMblBKa, NPoAyBKa 1 T.4.), TO pac-
yeT criefyeT BbIMNONHATL 471 TOrO pexuma paboTbl, KOTOPOMY COOTBETCTBYIOT Hanbosiee Txesible yC/I0BUSA Harpy-
XEeHuNA BCex a/IeMeHTOoB Tpy6onposoaa.

Ecnu Takoli pexxum HeBO3MOXHO YCTaHOBUTb, TO pacyeT BbIMOJHAOT A/15 KAXA0r0 N3 BO3MOXHbIX PEXMMOB
paboTbl M NPOBOAAT NPOBEPKY CTAaTUUYECKOW MPOYHOCTU, ONpeAensatoT Harpy3km Ha obopygoBaHue no atanam 1,2
nnn 5.6 B 3aBMCMMOCTU OT ANnuTenbHocTn pexuma (MAH nnv NAKOH).

8.2.5 PacyeT Tpy6onpoBoja B COCTOAHUN UCMbITaHUii npoBogAaT B pexume MNAKOH. Mpu aToM pacyeTHyto
TemnepaTypy naassieHne NPUHNMAaKOT CornacHo 6.2.2. BmecTo Beca TpaHCNOPTMPYEeMOro nNpoAykTa 3afarlT BeC
BellecTBa, KOTOPbIM NPOBOAATCA rMApPaBnveckne ucnbiTaHns. Pacuet B 1tlo60m criyvae BeAyT Kakgnsa cpefHe-
TemnepaTypHoro Tpy6onpoBoga. o atany 5 yunTeiBaloT Harpy3kmn 1,2.3. 5.6. 7,8, anoatany 6 — Harpysku 1,
2.3.4.5.6.7.8.9.10 (cm. Tabninyy 6.1).

8.2.6 CBoiicTBa mMaTepuana (gonyckaemble Hanps»keHus (0), MOAynb ynpyroctu E, koaduumeHT nHei-
HOro pacwupeHus a) npu 20 X 1 nNpu pacyeTHOW TemnepaTtype J0/XHbl COOTBETCTBOBATb rOCYAapCTBEHHbIM
cTaHAapTaM, TeXHUWYeCKUM YCNOBUAM W APYTMM [elCTBYIOLWMM HOPMAaTUBHO-TEXHUYECKUM AOKYMEHTaMm 1
AO/MKHBI GbITb NOATBEPXAEHBI cepTudKaTaMmy 3aBOA0B-U3roTOBUTENEN.

3HaueHusn [0]. E. a, vonpegenstoT N0 HOPMATUBHbBIM M CNPaBOYHbIM ldHHbIM C YYeTOM B/INAHUA Temnepa-
Typbl 1 cnoco6a U3roToBJIeHUSA.

3HaueHus (0], E. a onpegenstoT Ha aTanax 1. 2, 5,6 npu pacyeTHoOl TemnepaType /. Ha 3Tane 3 — npwu
Temnepatype 20 X (cm. Tabnuuy 8.2).

Ecnu pacyeTHas TemnepaTypa Huxe 20 X . To N5 cpefiHe- U BbICOKOTeMNepaTypHbIX Tpy6onpoBoaos E. &
n [0] ponyckaeTca NnpuHMMaTb Npu Temnepatype 20 X .

8.2.7 Ha atanax 2 n 6 pacyeTt BeAyT Ha NOI0XMNTE/IbHbIV UK OTpULaTe ibHbIN TemnepaTypHblli nepenagj B
cooTBeTCTBUM C 6.2.6. Ha aTanax 1.3 1 5 pacueT BeayT Npu Hy/N1IeBOM TeMrnepaTypHoM nepenage (MpUHUMatoT
t=C, cm. Tabnuuyy 8.2).

8.2.8 Ha atane 3 npu onpegeneHnmn BANAHUA CUA TPEHWUS UM OTK/TOHEHWNI NOA4BECOK HE06X04UMO YUUTbI-
BaTb. YTO Mepej HavyasioM oxnaxaeHus TpybonpoBoj nmeeT nepemMelleHns, 06yCcnoB/ieHHble ero HarpeBoM B
paboyem COCTOSAHUM MO aTany 2.

8.2.9 HanpsbkeHuss Ha Bcex 3Tanax pacyeta BbIYUCASAKT MO HOMWHANIbHOW TOJIUMHE CTEHKMU
3fiemMeHTa.

8.2.10 PacueT Tpy6onpoBOAOB Npu onpeneneHnn nepemMeLLeHnii, Harpy3okK Ha onopbl 1 060pyA0BaHKE U
oLeHKe YCTOYMBOCTN NPOBOAAT MO pacyeTHOW TemnepaType.

8.2.11 PacueT BblCOKOTEMMepPATypPHbIX Tpy6onNnpoBOoAoOB Ha 3Tanax 2, 3. 6 U 8 Npu OLEHKe CTaTUYeCcKoW
NPOYHOCTU BeAyT MO PUKTUBHLIM TemnepaTypam n- 6 1(cm. Tabnuuy 8.2). BBOAMMble B pacyeT 3HavYeHUs
COGCTBEHHbIX CMeLLeHni onop AoT Harpeea NPUCoOeANHEHHOro 060pyA0BaHNA AO/IKHbBI GblTb TaAKXe YMHOXEHbI
Ha cooTBeTCTBYOWME KOahprumneHTbl X 5. Co6CTBEHHbIE CMELLEHNs OMNop, He Bbi3BaHHbIE HAarpeBoM npucoean-
HEHHOro o6opyaoBaHuA, U NpeaBapuTenbHas (MOHTaxHas) pacTskka Ha aTanax 2.3.6 1 8 Npu oLeHke cTaTuyec-
KOW MPOYHOCTY BbICOKOTEMMEPATYPHbIX TPYH6ONPOBOAOB HE YUNTbIBAIOTCA.
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Ta6nuuya 8.2— YyeT NapamMeTpoB Ha Pas3/INYHbIX 3Tanax pacyera

Husko- 1 cpegHeTemnepartypubli BblcokoTemnepaTypHblii
TpybonpoBog Tpy6onpoBsosa
3Tan u uenb pacyeta
LA A (<1.E.a 1A A (0).E.a
npuHUMaKT npuHuMarT npuHUMarT npuHUMarT
paBHbIMU npun paBHbIMU npu
Oranbl 1.5, 7 u).o 1 <«.0.0 t
OTanbl 2. 6, 8 IX n t f,A. N t
OugeHKa nepeMeLLeHNii;
OLEeHKa YyCTOUMBOCTU:
onpejenieHVe Harpys3ok Ha o6opyAoBaHue,
onopbl U KOHCTPYKLMK
JTtanbl 2. 6. 8 1A, N t X*X-N.0 t
OueHKa CTaTUYeCKOl MPOYHOCTM
Otan 3 /,.A. N 20 *C <«0.0 20 'C
OugeHKa nepeMeLleHuniA;
onpegeneHne Harpysok Ha obopygoBaHue.
Onopbl U KOHCTPYKUMN
Otan 3 -S/.-8A.0 20 *C

OugeHKa cTaTuyeckol NpoYHOCTM,
onpejesieHVe Harpy3ok Ha 060pyfoBaHue,
HenoaBWXHbIE OMopbl

MpumeyaHne— [I— cobCTBEHHblE CMELLEHMA OMOpP OT HarpeBa MPUCOEAVHEHHOrO 060pYyA0BaHMS.
N1 — npegBapuTenbHas (MOHTaXKHas)) pacTshkka U COBCTBEHHbIE CMELLEHUS OMop He OT Harpesa MPUCOeAUHEHHOrO
obopyaoBaHus.

3HauyeHna KOadhPUUMEHTOB X U5 NpUHMMAKOT No rpadmkam pucyHkos 8.1 n 8.2.

HopmaTunBHblie 3Ha4YeHss KO3 NLMEHTOB X U5 ANA APYTNUX MaTepuasnos, He NpeAcTaB/ieHHbIX Ha rpadumkax
pucyHkoB 8.1 1 8.2, onpeAensAoT U3 pacyeta peslakcauun HanpsbkeHWin Ha 3ajaHHbI HasHa4vYeHHbI pecypce
yyeToM (h13NYECKNX CBOCTB N XapaKTepUCTUKANNTENbHON NPOYHOCTM U NON3yYecTn maTepuana.

[Ana npnénnxeHHbIX pacyeToB KO3 rUNEHTbI X N5 gonyckaeTcs NPUHMMAaTb A1 YINepoANCTbIX U HU3KO-
nernpoBaHHbIX cTaneli no kpuebiM 1 (pncyHkmn 8.1 1 8.2), ANSA NernpoBaHHbIX HeEayCTEHNUTHbIX — MO KPUBLIM 2. &
AN NerMpoBaHHbIX ayCTEHUTHBIX — MO KpUBbIM 3.

Mpu pacyeTe BbICOKOTEMMNePaTyPHbIX TPYGONPOBOAOB JO/MKHbLI TAKXE BbINOMHATLCS Tpe6oBaHus 8.1.15.

1- crann20: 16IC: 16I'C; 2 — ctaim 12X1IM®: 15X1IM1® 15XM 12MX; 3 - ctasm X18H10T. X18HIM2T
PucyHok 8.1 — KoadhpmumeHT ycpeaHeHUs1 KOMMNEHCALMOHHbIX HaMPshKeHUn X
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PucyHok 8.2 — KoadhmLUMEHT penakcaumn KOMMEHCAUMOHHbIX HanpshKeHnn 8

8.3 lMpuMeHeHWe ¥ y4yeT NpesBapuUTeNbHOW PacTsXKU

8.3.1 MNpegBapuTesibHYO (MOHTaXHYH0) pacTshxKy J/1 B HU3KO- U BbICOKOTEMMepaTypHbIX Tpy6onpoBogax npu-
MEHSIIOT A4/1 MOBbILWEHNA X MPOYHOCTU U YMEHbLUEeHNS Harpy3okK, nepejaBaeMblX Ha ONopbl U o6opyaoBaHue B
pa6GoyeM COCTOSIHMWY, & B cpeaHeTeMnepaTypHbIX Tpy6onpoBoaax— A5 YMeHbLUEeHUs Harpys3ok, nepegaBaembiX
Ha onopbl 1 o6opyaoBaHue. B BbicokOTeMNepaTypHbIX TPy60npoBogax NpUMeHeHNe MOHTaXHOM pacTsXKu No3Bo-
naeT Npu onpejenieHHbIX yCN0BUAX MOHU3UTL adhheKT HakonaeHnsa gecpopmaunii non3yyecTn B Hanbonee Hanps-
XEHHbIX y4yacTkax TpyGonpoBoja.

8.3.2 MNpuMeHeHWe NpefBapuUTe/IbHON pacTsXKN 060CHOBbLIBAIOT pacyeToM, Tak kakee BO3felicTBME MOXeT
6bITb M OTPULaTe/IbHbIM. NPUMEHATb MOHTaXHYIO PacTsXXKy Heo6s3aTeNlbHO. Bonpoc o uenecoobpasHocTu ee
NPYMEHEHMs, a TaKXXe O ee 3HaYeHUN N MecTe BbINOJIHEHUSA crieyeT pellaTh C y4eTOM KOHKPETHbIX 0COGEeHHOCTel
Tpy6onposoja.

8.3.3 CniegyeT Ha3HayaTb Be/INYMHY PacTsaXKn J1 B HA3KO- U cpeHeTeMnepaTypHbIX Tpy6onposBogax Ho
6onee 50 % BOCNPMHMMAEMOro TemMmnepaTypHOro paclwmpeHuns, a B BbiIcOkoTeMnepaTypHbix— He 60iee 100 6%,
rae KoadppuumeHT 5 onpeaensatoT No pUcyHky 8.2.

8.3.4 Ecnn KayecTBO npefBapuTesibHOM PacTsHXXKN He rapaHTUpyeTCs, TO pacyeT BbINO/HAOT 6e3 ee yyeTa.
Mpwu oueHKe NepemelLeHnt, yCTOWRYMBOCTUN U HArPYy30K Ha OMNOpPbI rapaHTUpPyeMyto NpeABapuUTesIbHYI0 PacTsXKY
YyUnTbIBaOT A1 HA3KO- U CpeHeTeMnepaTypHoro Tpy6onpoBoAoB Ha aTanax 2,3,6,8. a 4nsa BbicokoTemneparyp-
HbIX — Ha 3Tanax 2, 6, 8 (cm. Tabnuuy 8.2).

8.3.5 1na BbicOKOTEMMNepaTypHOro Tpy6onposoaa npu pacyeTe Mo atany 2 MOHTaXHY0 pacTsXKy yunTbiBa-
10T TONIbKO NPW onpeAesieHnn Harpy3ok Ha o6opygoBaHue. MNpu 3TOM pacyeT BbIMOMHAT BABYX BapuaHTax (CM.
Tabnuuy 8.2):

- Cy4eTOM MOHTaXXHOW pacTsXXKu 1 BBeeHNeM AeNCTBUTENIbHOM TemnepaTypbl Harpesa [ans BblYUCIEHNS
Harpy3ok Ha onopbil;

- 6e3yyeTa pacTaXKu 1 C BBeAeHnemM UKTUBHOW TeMnepaTypbl Harpesa ONA BbIYNC/IEHUSA Hanpsxe-
HWI B TpPy6onpoBoje.

8.3.6 Ecnin 3HavYeHMe MOHTaXHO pacTsXKn AN BbICOKOTeMMNepaTypHOro Tpy6onposoa npesbillaeT 3Have-
Hue. yka3aHHoe B 8.3.3, To 0653aTeIbHO NPOBOAAT pacyeT noatany 3. Mpun 3TOM He yunTbiBaloT adhphekT camopa-
CTsOKKM B paboyvem cocTosHUM (T. e. pacyeT BeAyT Kak A4NA cpefHeTeMnepaTypHoro Tpyéonposoga).

8.3.7 MOHTaXHYI0 pacTsXKy B pacyeTe TpybonpoBoja yunTbiBatoT 3aJaHNeM COOTBETCTBYOLWMUX B3aUMHbIX
CMeLeHN CTbIKyeMbIX CEHEHWNA.

8.4 OnpepjeneHne 1 OLOHKA Harpy3oK Ha o6opyAoBaHNe, ONOpPbl U CTPOUTETbHbIE KOHCTPYKLUHN

8.4.1 Harpysku, nepegaBaemble TPy60NpoBOAOM Ha NpMcoeanHeHHOe 060pyaoBaHme, ONopbl U CTPOUTEb-
Hble KOHCTPYKUMK, onpeaensaoT Ha aTanax2.3,6 n 8.
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8.4.2 ropu3oHTaNbHble Harpy3ku OT CWU/ TPEHUsI Ha MOABUXHbIE ONopbl Tpy6onpoBoaa onpesensioT u3
ycnoBusi

i@ *2 =MOy 1)

rae p, — 6GOoKoBas cocTaBAsALWas CUbl TPEHUS (Monepek ocu Tpy6bl),
q, — NpoAo/ibHasA cocTaBAoLWan CUlbl TpeHus (BA0Nb OCK TPyObl):
1l — KO3 (PULNEHT TPEHUSA, NPUHMMALOT No Tabnuue 8.3;
Oy — BepTuKanbHOe faB/ieHne Tpyb6onpoBoja Ha NOABUXHYIO ONopy;

A2, [, — nuHelHble nepemMeLLeHns BAO/b U NONEPEK OCU TPY6Gbl COOTBETCTBEHHO.
KOMMOHEHTbI CWU/bI TPEHUS XU 2HA NEPEMELLEHUAX B NIOCKOCTU CKOJIbXEHWUS AO/MKHbI COBEPLWATbL OTPYU-
LatenbHyl paboTy (T. e. Kaxaasa napa 3HavyeHul q,, Axn q2 J1I2p0nxHa MMeTb MPOTUBOMNOIOXHbIE 3HAKN).
KOMMNOHeHTbI cunbl TpeHns gt n g2 (prcyHok 8.3) onpeaensaioT nocnegoBaTesibHbIMU NPUBANKEHNSIMU B 3a-
BUCUMOCTU OT NepemMelLeHnii Tpy6onposoga Axu Ar.

PucyHok 8.3 — Cxema Harpysok Ha oropy

Ta6nunuya 8.3— KoadhpmumeHTbl TpeHns

Twn onopsbl KoadhdpuumeHT TpeHus u,
Ckonb3sawas (Ctaslb No ctanu) 0.3
Ckonb3siwas (proponnact no roponsacty) 0.05
KaTkoBas. LapukoBas 0.1

8.5 YueT BAIMSIHUS KOMMEHCATOPOB Npu pacyeTe Tpy6onpoBoga

8.5.1 KomneHcaTopbl COCTOAT U3 OA4HOTO UM HECKONIbKUX TMBKNX 3Nn1eMeHTOB (pMCyHOK 8.10. a) n Habopa
AeTaneii, npegHa3HavyeHHbIX A1 KPeN/IeHUS TMOKNX 3N1eMEeHTOB, BOCNPUATUSA TeX UM UHbIX Harpy3ok, npucoegu-
HeHus K Tpy6onposoay U T. 4.

M0 KOHCTPYKTUBHO-TEXHO/TOTMYECKOMY MUCMOSTHEHWUIO TMGKOTO 3/1IEMEHTa pas3sinyaloT crefytolmne Tunbl KoM-
NeHCaToOpOB: /INH30Bble KOMMNEHcaTOPbl C TIMOKUMU 3N1eMeHTaMu, CBapeHHbIMU U3 ABYX NOJY/INH3; CUIb(OHHbIE
KOMMeHcaTopbl C TMGKUMU 31eMeHTaMn, NOyHEeHHbIMU METOA0M rMAPOotOPMOBKIN: KOMMEeHcaTopPbl C OMeroo6pas-
HbIMU rocppamun; pe3rHoBble KOMNEHCATOPbl; TKAHEBbIE KOMMEHCATOPbI; Ca/lbHUKOBbIE KOMNEHCaTOpPbl 1 HEKOTO-
pble gpyrue.

B 3aBMCUMMOCTM OT XapakTepa nepemelleHunii, KoTopble HeO6X0ANMO KOMMNEHCUPOBaTb, MPUMEHSIOT crieay-
lowme TUMNbl KOMNEHCaTOPOB:

- oceBble KOMNeHcaTopbl (PUCYHOK 8.4, a—B);

- yrnoBble KOMNeHcaTopbl (PUCYHOK 8.4, T);

- COBUTOBble KOMMNeHcaTopbl (pUCyHOK 8.5. a—B);

- YHUBepcasbHble: CABUTOBO-NOBOPOTHO-OCEBbIE, CABUIOBO-OCEBbIE, MOBOPOTHO-OCEBbIE, CABNIOBO-NOBO-
POTHBbIE.
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PucyHok 8.4 — Cxema pab0Tbl OCEBOrO Y YI/I0BOTO KOMMEHCATOPOB

PucyHok 8.5 — CxeMbl paboTbl CABUIOBbLIX KOMMEHCATOPOB

33



roCT 32388—2013

8.5.2 KomneHcaTopbl BbIGUpaoT NoAaHHbIM 3aBOAA-N3roTOBUTENA B 3aBUCMMOCTN OT MakCMMasibHOro pac-
YeTHOro gaBfieHns. TemnepaTypbl, paboyeil cpefbl 1 KOMNEHCUpYloLwel cnoco6HOCTH.

8.5.3 YcTaHaB/IMBalOT KOMMNEHCATOPbI COr/TaCHO CXemMaM M peKkoMeHAaunsamM 3aBo0B-13roToBuTeneii.

8.5.4 MNpyn noBepo4HOM pacyeTe Tpyb6onNpoBoa KOMMeHcaToOpbl paccMaTpuBaloT Kak 3/1leMeHT, xapakTepusy-
eMblli B 3aBMICUMOCTHN OT KOHCTPYKL N KOMNeHcaTopa 0CeBOW, 3rnbHom n/nnm caBUroBoii XecTKoCTbIo, onpeje-
NAeMbIMU MO HOPMATUBHbBIM AOKYMEHTaM Wi NofaHHbIM 3aBOA0B-U3roToBUTENEl.

8.5.5 Cuny TpeHus B Ca/IbHUKOBOM KOMMeHcaTope gyG H. onpefensioT kak Hanborbluee 3Ha4YeHne, BblUnC-
neHHoe no dhopmynam:

(8-2)
Arc=2 P LDCpaaon. (8.3)

rae T — yncno 601TOB KOMMeHcaTopa:

AcC— nsiowagb NnonepeyHoro ceyeHns Habuskn AC = n(pE -D 2)/4 ,mm2;

n=3.14159;
dlc — BHYTpeHHUiT auameTp Kopnyca casibHUKOBOrO KOMMeHcaTopa, MM:
P — pacueTHOe gaB/fieHue, MPUHUMaeMoe paBHbIM He meHee 0.5 MMMa;

Lc — pgnvHa HabnBKM NO OCK Ca/IbHUKOBOrO KOMMNeHcaTopa, Mm;
Dc — HapyxHbIii gnameTp naTpy6Ka ca/ilbHUKOBOro KoMneHcaTopa, Mwm;
0c — KO3 ULNEHT TpeHUS HABUBKM O MeTaJsl/l, NPUHMMaeMbI paBHbIM 0.15.
Mpu onpegeneHun cunbl TpeHusa no gopmyne (8.2) 3HavyeHne 4000T!Accnegyet npuHMMaTb He MeHee
1 MnNa.

PUcyHOK 8.6 — Cxema MpUIoXeHWsl pacnopHbIX YCUINA B OCEBOM KOMMEHcaTope

8.5.6 Npu pacueTe Tpy6onpoBoAa HEOGXOAMMO Y4YUTbIBaTb pPacnopHoe ycuaune B KOMMNeHcaTtope (pu-
CYHOK 8.6), onpegensemoe no oopmyne

NP- pFs,. (8.4)

roe Fe(f — adhdpekTMBHaAsA nnowaab, NpUHMMaemas no cTaHgapTaM Ha OCeBble KOMMEHCATopbl WAW MO AaHHbIM
3aBO0B-U3rOTOBUTENEN. MM2.
B cnydae oTcyTCTBUA faHHbIX 0 FA fonyckaeTcs NpMHMMAaTh CAeAyoLne 3HAYEHUS:
-4 CalbHUKOBbIX KOMMNEHCATOPOB

FB =f De- 8'5)
-Ansa CI/II'Ibq)OHHbIX N JINH30BbIX KOMMNEeHCaTopoB

N =h(°a +02- 8'6>
rae DO O — HapyXHbIli U BHYTPEHHUIA AnaMeTpbl COOTBETCTBEHHO FNMGKOro 3/1IEMEHTA, MM.

B NOBOPOTHbIX 1 CABUTOBbIX KOMNeHcaTopax pacnopHoe ycuane BOCAIPUHMMAIOT CTAXKaMU. Y OoCeBbIX He-
pasrpyXeHHbIX KOMMNEHCaTOPOB pacrnopHoe ycuave feincTByeT Ha yyacTku Tpy6onposoga, NpumblKatowme K
KoMneHcaTopy. 9To ycunue nepegaeTcsa Ha ornopbl Tpy6onpoBoAa, YTo criefyeT yUnTbiBaTb NPU X pacyeTe.

[ns oceBbIX NOTHOCTbIO PasrpyXeHHbIX KOMNEeHcaTopoB cneayeT npuHumaTb Fer=0.

8.5.7 XapakTepucTtmka OCeBOro KommneHcartopa [Xs] Ha3biBaeTCs KOMMEHCUPYHLW el CNOCOOHOCTbIO Ha
pacTaxeHne—cxartne (amnanTyAoi oceBoro xoaa), a 2[/.p] — NonHOW KOMNeHCUPYHOLW e CNOCOBHOCTLIO.

B cnyyae BbINOMHEHUA MOHTaXKHOW pacTsXXKM OCeBOro KomneHcaTopa Ha BefimynHy [Ap] ero KomneHcupyto-
Y0 CNOCOBHOCTb Ha CXaTue yBennumBawT A0 2 [>p].

8.5.8 MNpn BbINO/IHEHMN MOBEPOYHOrO pacyeta Tpyb6onpoBoOAa AOMKHbI BbINOMHATLCA Crefyloume ycno-
BUA:
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- pacyeTHOe MnepeMelleHNe OCEBOro KOMMNEHcaTopa He [A0J/IKHO MpeBblWaTb ero KOMMNEeHCUPYIOLWYO
CNOCOBHOCTb Ha pacTshkeHne— cxaTune (JONYCTUMbIi OCEBOW XOA):

\p£ [ip); (8.7)

- Yrosi NoOBOpPOTa YI/1I0BOr0 KOMMNEHcATOpa He [O/HKEH NpeBblWaTh A0NYCTMMbI YIN0BOW X0oA4:
K * bl (8.8)
- CABMTOBOe€ MepemMelleHne CABUTOBOro KOMMeHcaTopa He A0/IXXKHO NpeBbIWaTh A40MNYCTUMbI 6O0KOBOI XoA4;
XB*p A4 . (8.9)

rae Xp, X*. Xg— pacuyeTHble NepemMelleHns 1 yr/bl NOBOPOTa KOMNEHCAToOpoB, onpejenseMble Ha OCHOBaHUN
pacueTa Tpy6onpoBoaa B LiesioMm;

[Xpl, (U [XX— pgonyckaeMble Be/IMUUHbI NepeMeLLeHN I KOMNeHcaTopa COOTBETCTBEHHO Ha pacTsaXeHue-
cxaTume (KOMMNeHcupytolwasa cnocobHOCTb), CABUT (40NYCTUMbI 6OKOBOW X04) U U3rné (4ONYCTUMbIA YrN0oBO
x0f), KOTopble ycTaHaBMBaeT 3aBOA-M3rOoTOBUTE b MO pe3dy/ibTaTaM UCNbITaHUA KOMNeHcaTopa Ha BbIHOC/TIMBOCTb
npu 3agaHHoli HapaboTke, COOTBETCTBYHOLEN pexumy akcnayatayum Tpy6onposoaa.

[nsa yHuBepcanbHOro KOMNeHcaTopa, UCNbITbIBaKOLWEro 04HOBPEMEHHO OCEBbIe, U3TMGHbIE N CABUTOBbIE
Aecopmaymu, Npu oTCYyTCTBUN peKoMeHaaumnii 3aBofa-n3roToBMTENA J0/1KHO BbINO/IHATLCS yC/10BUe

IVHVHM @10

Pp] K) PAar

9 TloBepouYHbIl pacueT Tpy6ONpPoOBOAOB HA MPOYHOCTbL C AaBneHuem Ao 10 MlMa

9.1 YcnoBus cTaTUYECKOW NPOUYHOCTU U MaslOLUKNOBOI ycTanocTtu

9.1.1 YcnoBuMsA NPOYHOCTU BCEX 3TANOB pacyeTa npuBegeHbl B Tabnumue 9.1. OueHKy NpoyYHOCTN AN cpefHe-
TemnepaTypHbIX Tpy6onpoBoaoB Ha aTanax 2.3,6.8 nansa BbiIcCOKOTEMNepaTypHbIX TPy60NpoBOAOB Ha aTanax
4.8 He npoBoasAT. [[poBepKY MasnoLNKI0OBOM yCTasoCcTN NPOBOAAT COrsiacHo 9.6.

9.1.2 Ecnu Tpy60onpoBOA COCTOUT U3 CpeHe- N BbICOKOTEMMNEPATYPHbIX y4aCTKOB, TO NPOBOASAT ABa pacue-
Ta Tpy6onpoBoja: NepBblii — Kak A1 cpefHeTeMnepaTypHOro, BTOPO — KaK /151 BbICOKOTeEMMNepaTypHOro. Ycno-
BM1S OLEHKM NPOYHOCTY A8 cpegHeTeMNnepaTypHbIX YHacTKOB U COeAMHUTENbHbIX AeTanein npuHuMaloT 13 nepBo-
ro pacuera, a A1 BbICOKOTEMMNEpPATYPHbIX YHaCTKOB 1 COeAUHUTENbHbIX ieTanel — 13 BTOPOro pacyeTa.

Tabnwunya 9.1 — Kputepun NpoyHOCTN

Ycnosve npo4vHoCTn

OTan Harpy3sku
Cpcgnctebincparyp- BbicokoTemnepartyp-
HbIli Tpy6onpoBsog Hbl1 Tpy6onpoBog,
Pexvum MNAH
1 [elicTBMe MOCTOAHHbBIX U AUTENbHbIX BPEMEHHbIX Hecamoy-
paBHOBeLLEeHHbIX Harpy3oK B paboyeM COCTOSIHUW 0*S1.1[0] CeS1.1]o)
2 [leficTBMe MOCTOSHHbIX, ANTENIbHbIX BPeMeHHbIX camoypas-
HOBELLEHHbIX 1 HeCaMOypaBHOBELLEHHbIX Harpy30K 1 BO3AeNCTBUIA
B paboyem COCTOSIHUU — 1.5(0)
3 [leficTBMe MOCTOSIHHbIX, ANTENIbHbIX BPeMeHHbIX camoypas-
HOBELLEHHbIX 1 HECaMOypaBHOBELLEHHbIX Harpy30K 1 BO3AeliCTBUIA
B XONI04HOM (HepaboyeMm) COCTOSIHUN — Q#E£1,5(ob
4 PacueT Ha Ma/loLMK/IOBYIO YCTas10CTb 4<Vis(AoQ] —
Pexvm MAKOH
5 [leficTBMe MOCTOSIHHLIX, AMTENIbHBIX BPEMEHHbIX, KpaTKoBpe-
MEHHbIX 1 0CO6bIX HECaMOYpPaBHOBELLEHHbIX Harpy3ok B paboyvem
COCTOSIHUN 0,,S 1.5[0) 1.5(0)
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OkoH4YaHvne Tabnmubl 9.1

Ycnosue npoyHocTn

JTtan Harpy3sku
CpegHeto «nepaTtyp BbicokoTemncpartyp.
nblli Tpy6onposog ubli Tpy6onpoBoa

6 [leficTBMe NOCTOSHHbIX, ANNTENIbHbIX BPEMEHHbIX, KpaTKoBpe-

MEHHbIX 1 0COBbIX CaMOYpPaBHOBELLEHHbIX N HECaMOYypPaBHOBELLEH-
HbIX Harpysok 1 BO34eicTBuii B paboyeM COCTOSHUM — Oef 1.9(a)
Pexum «ceiicmuka»

7 [eiicTBre NOCTOSIHHBIX, A/INTENbHbBIX BPEMEHHbIX, KpaTkoBpe-  [Nns kateropwii Is:  [ns kaTeropwii Is:
MEHHbIX HecaMOypaBHOBBLUEHHbIX W CEACMUYECKUX Harpy3oK B a,,S 1,6 (0) a,,S1.6(0)
paboyem COCTOSIHUM lls n llls: liswn llis:

0,S 1,9[0] 0,,S1.9[0]

8 [elicTBMe NOCTOSHHbIX, A/INTE/NbHBIX BPEMEHHbIX, KpaTkoBpe-

MEHHbIX U CeNCMUYEeCKnx camMmoypaBHOBELUEHHbIX N HeCaMOypaB-
HOBELWEeHHbIX Harpysok un BO3,EI.eI‘/‘ICTBI/II‘/’I B pa60HeM COCTOAHUN — —

9.2 PacueTHble HanpshXeHNsa B Tpybax U coegUHNTENbHbIX AeTanax

9.2.1 CpefiHee OKpPYXHOe Hamnps)XeHne oT BHYTPEHHero faB/1eHNs Npu OTCYTCTBUW KOMeL, )XeCcTKOCTH onpe-
nensaT no dopmyne

(9.))
« 2
Mpwu pacueTe HanpskeHW B Tpy6ax C KoNbLaMu XeCTKOCTW 3Ha4YeHne CT, BblUMCAAT no hopmyne
o.u=xTax (0., 02), (9.2)

rae 3HakK «¢» MPUHUMAIOT NPY N36bITOYHOM BHYTPEHHEM AaB/IEHUU U 3HAK «-» — MPU HApPYy>XHOM (BaKyyMHbI i
Tpyb6onposoga);

0, — 3(PPEeKTUBHOE KOJIbLEBOe HaNpshKeHne B yyacTke TPy6bl MexXAy KOSIbLaMmn XeCcTKOCTH

0,a (9:3)
2Vys 2sD » b2

0, — 3(PPEKTUBHOE KO/bLIeBOe HanpsXeHue B Tpy6e CyyeTOM YKpenseHUs KosbLamMm XXeCcTKOCTH

[pI(On-5)-2 "ok

(9.4)
2<ts
rae 6 — paccTosiHMe Mexay TopuamMun Koew XecTKOCTU (PUCYHOK 14.1);
|/ — paccTosiHne mex/ay OCAMMN KOJleL, )XeCTKOCTH;

— naowanb NONepeyHoro cevyeHns KosbLia XXeCcTKOCTH;
[0)A— ponyckaemMoe HanpshXeHue ANA KOMbLia XeCTKOCTY Npu pacyeTHOR TemnepaType;
— KO3 PULUNEHT NPOYHOCTN CBaPHbIX LUBOB KOJ1EL, XXECTKOCTH.
9.2.2 MakcumanibHOe U3rnbHoe HanpsikeHwe OT faBieHUs rPyHTa nNpu 6eckaHanbHoOl npoknagke ci go-
nyckaeTtcsa onpeaenaTb MO NPUGAMXEHHO hopmyne

02
0 (0.375 g,+ 0.546 a3). (9.5)

B 31O hopmysie 0603HaUEHUSA Te Xe, uTo U B (7.1).
9.2.3 CymmapHOe OKpY>XHOe HanpsiXeHne paccymTbIBalT Mo oopmyne
«w=°u+ Kk I- (96)
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9.2.4 CymMmmapHoe cpejHee 0CeBOE HanpsiXeHne 0T OCEBOW CU/bl U M3TM6atoLWEero MoMeHTa
02~ orH= . 9.7)

rae nIN— HanpsieHue OT 0ceBoii CU/bl

(9.8)

N — oceBas cufa, BbIYNC/IEHHAsA METOAAMUN CTPOUTENIbHOW MEXaHMKN C yYeTOM PacrnopHbIX YCUAUiA oT
[aB/IEHUS; NPV PACTSHXKEHUN OCeBas CuJsia NoIOXUTENIbHASA, MPU CKATUN — OTpULATEe IbHAs;
aM — oceBOe HanpshkeHvie OT U3rMbarLLero MOMeHTa, paBHoe

(9.9)
“ 93 N (loAHo)2+</,4)2-
rae Kp— koadpchumeHT neperpysku, NpuHUMaemblii cornacHo 8.1.15;
M,, MO — MOMeHTbl B paccUuTbiBaeMOM CeuyeHuun, gelicTBylolWMe B MNJIOCKOCTM U NepneHANKYISPHO
N/I0CKOCTN OTBOAA COOTBETCTBEHHO (TPOWHUKA UM BPE3KK).
9.2.5 KacaTtenibHOe HanpsiXeHne oT KpyveHus

. LM,
X~ KPW (9.10)
9.2.6 XapaKTepunCTuKM ceveHus Tpyb onpeaensatoT no doopmynam:
(9.11)

F = n(0Oa- s)s.

9.2.7 MNpun pacyeTe HaNpsXXeHU B coegMHUTENbHbIX eTanax Tpybonposoga KoauumeHTbl NPOYHOCTH
CBapHOro wsea npuHMmarT Py = 1. =1lnc” =1, aTakke <i6= 1.

9.2.8 Mpu pacuyeTe HanpsHkeHUii B MNpsiMbIX Tpy6ax Ko3aPPULUUEHTbl WMHTEHCUMMKALUN MPUHUMALOT
A=U=m=4= 1.

9.2.9 MNpwn 3Ha4YeHnax KoappuuneHTos b,/,, /, MeEHbLUE eANHULbI OHU NPV pacyeTe AO0/DKHbI ObITb NPUHATbI
paBHbIMU eguHNLE.

9.2.10 lMpwu BbINO/IHEHNN pacyeTOB Ha HecaMOypaBHOBELLEeHHble Harpy3ku (no atanam 1, 5 u 7) BMecTo
3HaueHun /0, /,cnepyeT npuHUMaTth 3HadyeHus 0.75/0,0.75//, 0,75/», 0.75/,. HO He meHee 1,0.

9.2.11 KoadhhmumeHTbl MHTeHCUudUuKauum HanpsixeHuii /0, i,. Ip,/, onpepensitoT cornacHo 9.3—9.6. Ecnv npu
3TOM 3HayeHWe /, He yKasaHo, TO NpuHMMalT /, = 1. 1N OTBOAOB, KOCbIX CTbIKOB 1 NepexofoB NPUHMMatoT
/a= 1. pnsa TpoiiHnKoB //1= /0. KoadhpuymeHTbl NPUMEHUMbI Npy co6/1t04eHMM CooTHoLWeHns s H0a2 0,01.

KoadhhpumumeHTbl HTEHCUUKaLUK HanpshxeHwui /0,/,, Ip,/, ponyckaeTcs onpenenaTb NOAaHHbIM 3KCNepu-
MEHTOB W/IM YNC/IeHHbIX MeToA0B pacyeTa (MK3) c yyeTom peanbHOVi reomeTpun nsgenus, xapakTepmcTuk marte-
pviana v BHyTpPeHHero gaBneHuns. 115 TpoliMMKOBbIX COeANHEHN KO3 PULMeHTbl MHTEHCUUKALMK UMEIOT pas-
NINYHble 3HAYEHUs B cevyeHnax marnctpanu (A-A. 6-B) noteseTBneHus (B-B. pucyHok 9.3) — z7,, i,b. iat), i

9.2.12 OKBMBANIEHTHbIe HaMpsKeHWss A1 pacyeTHOro ceyeHUs TpybonpoBoAa BbIYMCASAOT MO
copmyne

00- Jol -o0 ar *-o* +3712, (9.12)

9.3 PacueTHble napaMeTpbl OTBOAOB N KOCbIX CTbIKOB

9.3.1 HanpsixeHnsa B oTBOAax OMNpenensitoT B COOTBETCTBUU € 9.2.1—9.2.12 Ana Tpex ceuyeHunii A-A.
B-b. B-B (pucyHok 9.1, 6).

AN kaxaoro cedeHUsA JOMKHbI BbIMOMHATLCA YC/I0BUS CTaTUYECKOM NpoYHOCTM cornacHo 9.1.1 u ycnosus
MasioLMK/I0BOM yCcTanocTu cornacHo 9.6.8.
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a — CXeMa Harpy>XeHus B pacHeTHOM CeYeHuu; 6— pacyeTHble cevyeHnA

PucyHok 9.1 — PacueTHas cxema oTBoja

KoathpunuymeHTbl MHTEHCUUKaLMM 418 OTBOAOB U [; BbIYMCASAIOT NO ddopMynam;
- ANA THYTbIX, KPYTOM3OTHYThIX U LUITAMNOCBapPHbIX OTBOA0B

0.75
Q- (9.13)
X2/3e»p
0.9
, = HO ;
X2'30),

- A/1S1 CEKTOPHbIX OTBOZOB C YMC/IOM KOChIX CTbIKOB M 2 2 (cM. puc 7.1,6)

oy 08 (9.14)

rae Kp— KoadhpUUMEHT yueTa BANSHUS BHYTPEHHero gasneHns. Ha aTane 3 nNpuHMMaloT <gp= 1, a Ha gpyrux
aTanax

ap*le (9.15)

X— Koahhu1LUMEeHT rMbKOCTN OTBOAA, MPUHMMaeMblii Mo popmyne

T_ 4Rs (9.16)
{Da-S f

dopmyna (9.14) cnpasegnueBa A1 CEKTOPHbIX OTBOAOB, Y KoOTopbix L‘26s n a W22.5e(cm. pu-
CyHOK 7.1, 6).

KoadhdpmuymeHt Q npuHumatoT;

-0151 0OTBOAOB, CTbIKyeMbIX C Tpy6amu Ha cBapke, paBHbIM 1;

-4Nsi OTBOAOB, CTblKyeMblX C Tpy6amu c 04HOro KoHLUa Ha do/iaHLe U C APYroro KoHua Ha cBapke, paB-
HbIM

-4N5 OTBOAOB, CTbIKyEMbIX C TPy6GaMuM Ha piaHuax c 06enx CTOpoH, paBHbIM X1'3.

PucyHok 9.2 — Kocoli cTbik
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9.3.2 [ONnsa KocbIX CTbIKOB (PUCYHOK 9.2) npu a <22,5° gonyckaeTcsa ucnosib3oBatb oopmyny (9.14). npu
3TOM NpuHMMaKT4 = 1 un B hopmynbl (9.16) 1 (9.15) noactaBNAOT 3KBMBANIEHTHbIV pagnyc
A, - oy 1(1-»ctga) - (9.17)

Ecnun pacctosiHue L Mexay KOCbIMU CTblKaMun

L<-~ —( ¢tga), (9.18)

TO Takne KoCble CTblKM cnefyeT cHUTaTb Kak ogunH CeKTOprIVI oTBOA4 C pagnycom

K . (9.19)

9.4 PacuyeTHble NapaMeTpbl TPOHMKOB N BPe30K

9.4.1 HanpsxeHus B TpoliHMKax onpeaenstoT cornacHo 9.2.1—9.2.12 ons cevyeHunin A-A. 6-b n B-B (pucy-
HOK 9.3).

[nsa Kkaxgoro cevyeHns crnepyeT BbINOTHATL YCIOBUA CTaTU4YecKoli NpoYyHoCcTu cornacHo 9.1.1 n ycnosus
MasioLMKNOBOW yCTanocTn cornacHo 9.6.8. Npn aTom fonyckaemble HanpskeHNa 415 OTBETB/IEHUA U MarncTpanm
MOryT OT/In4aTbCA (B C/Ayvae pasfIMyHbIX MapoK CTasin OTBETB/IEHUS U MarucTpaam BO Bpe3Kax).

B-B

a — CXema HarpyXeHus B pacuyeTHbIX CeYeHusX, 6 — pacyeTHble cevyeHus

PucyHok 9.3 — PacueTHas cxema TpoWHuKa (Bpe3ku)

9.4.2 KoOHUueHTpauus HanpsikeHuii n3rméa B TPOiHMKax 3aBUCUT OT 6e3pa3mepHoro napametpa H.
[ns cBapHbIX TPOWHWKOB 6€3 YKpPenasowWwmx Haknagok

(9-20)

[Ana cBapHbIX TPOMHUKOB C YKPEMAAKLWUMU HakMagKaMu, KOHCTPYKLUS KOTOPbIX COOTBETCTBYET pu-
CYHKYy 7.3, a.

-npus,£ 1,5s
2(s + O.Ssn)5;2 . (9.21)
s3'2(Da-s>
-npus, > 1.5s
Ha B8 . (9.22)
Da-s

[Ns wTamnocBapHbIX TPONHUKOB, KOHCTPYKLMS KOTOPbLIX COOTBETCTBYET PUCYHKY 7.3 .6.
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npu 10>0,125dan sO£ 1,5s

(9.23)
npw r0 < 0.125¢/., unn s,, < 1.5s
H=3,1-2®--
De-s
[ANns wramnoBaHHbIX TPOHUKOB C BbITAHYTO ropsioBMHOI npu r,, 2 0.005¢/., n sa< 1.5s
H = 20 \ 2s (9.24)

D,-s)Da-s-

Mpwn pacueTe oTBeTB/EHUSA (CeveHne B-B) B popmybl 9.4.2 BMECTO HOMUHA/IbHO TO/NHBI CTEHKN S MOA-
CTaBNAOT 3KBUBAJIEHTHYIO S,,, ONpefeniiemMyto cornacHo 9.4.3.

9.4.3 3OKBMBa/IEHTHAA TOJUMHA CTEHKN B CEYEHUN OTBETBJIEHNA COCTaB/IAET:

- NPV HaNM4YUM BHYTpPeHHero gaBnexHus (p/ 0)

s, = {s-c)sR/max (sR.sRM) + c, (9.25)

r4e S— HOMUHAsIbHAs TOMWMHA CTEHKN;
SR— pacueTHasi TO/ILMHA CTEHKN MarucTpanu 6e3 yueta ocnabrieHvus oTBepcTMeMm, onpegensiemas no 7.1.1;

Sru — pacueTHas TO/MNHAa CTEHKMN MarucTpasamn c yueTom ocnabsieHns oTBepcTmemM.onpeenatoT corsiacHo
7.43 npu y£75eunnn 7.4.9 npn 75° >y> 45°;
- NpY OTCYTCTBUWN BHYTPEHHero gasneHuns (p = 0)

sc = (s —c) wso/h, + c. (9.26)

3pecb qfBbluncnAoT no oopmyrne (7.25), a YRCNpMHMMAOT Kak HaMeHbllee 3HaYeHue u3 gx, 1 Jy (s
BbIUMCNAOT No chopmyne 7.25):

P50 = min (P*. d,)- (9-27)

Ans TpoliHnkoB Npu 75° >y £ 45° BMecTo inoACTaBNAOT 3Ha4YeHne

<9 -28>
Ecnmp =0, 170 b, = 1.
9.4.4 KoadhpuumneHT nHTEHCUUKaLMm HanpsixxeHnii nsrméa npu AeicTBUN N3rnGatroLero MOMeHTa nonepek
N/I0CKOCTU TPOMHMKA:
- BCBApPHOM TPOIHUKE C OTHOLIEHMNEM HApYXHOro AnameTpa OTBETB/IEHNS K HAPY)XHOMY AMamMeTpy MarmcT-
pann djiDj > 0.5
18
o . | 9.29
/" (siny)32; ( )

- B CBApHOM TPOMHUKE C OTHOWeHMeM 6/1KONE 0.5. a Takxke B LUTAMNOBAHHOM (LUITaMNOCBapHOM) TPOiHMKE

0.9 (9.30)
H2<3(s\ntf2 "

raey— yron mexgy ocsimu MarucTpasv u oTBeTB/IeHUs (PUCYHOK 7.4), KOTOPbI A0/MKEeH HaxoAuTbCcs B Auana-
30He 90 ° £y 5 455.
KoathhnumeHT MHTEHCUPUKaLUM HaNpsHXXeHNi n3rnba npu gencTtenn narnbaroLwero MOMeHTa B NI0CKOCTU
TPOliHMKA HE3aBUCUMO OT €r0 KOHCTPYKLUMN 1 OTHOLWEHUSA d0/O N BbIYNCASAIOT No hopmyrie
/f=10,75/0 + 0,25. (9.31)

MpumeyvyaHune — dopmynbl (9.29). (9.30) 1 (9.31) npny S90’ patoT NPUGKEHHOE 3HaYeHMe KoadihrumeHTa
MHTEHCUdVKaLmMn ¢ 3anacom B 60/bLLYHO CTOPOHY. BoneB TOUHble 3HaYeHUs KO3PULMEHTOB NHTEHCUMMKALMN MOXHO
NosyYnTb YNC/IEHHBIM METOAOM C UCMO/Ib30BaHWEM CreuvasiM3npoBaHHbIX NporpaMM, peasmsyowmx MK3.

9.4.5 XapaKkTepuCcTuKM ceveHns Npu pacyete maructpanu (cedeHnsa A-A n b-b) onpegenstoT no hopmynam
(9.11), a npn pacyeTe oTBeTBNeHUs (ceveHne B-B)— no popmynam:

w -s* 3 «a*. F =*(<* ~ s6) sRa, (9.32)
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B KoTopbix SKbnpuHumatoT npu pacuyeTe cBapHbIX TDOMHUKOB U BPEe30K Kak HaMMeHbLlee N3 AByX 3HadeHunii sOun
sak
s,,b= min (se. s,,/,),
a npu pacuyeTe WTaMMOBaHHbIX U WTAMMNOCBAPHbIX TPOMHWKOB — Kak HaMMeHbllee 3HayYeHue M3 BEJIUYVWH S,
nM/
«sa = min (s«. S, /,).
9.4.6 Bpe3ku, KOHCTPYKLUSA KOTOPbIX COOTBETCTBYET PUCYHKY 7.3, pacCcCunTbiBalOT No hOpMyiamM CBapHbIX
TPOWHWKOB.

9.5 PacyeTHble napamMeTpbl Nepexonos

95.1 HanpsxXeHnsa B KOHLUEHTPUUYECKUX N IKCLLEHTPUYECKMX Nepexoaax, KOHCTPYKLNA KOTOPbIX COOTBET-
CTBYeT PUCYHKY 7.2. onpenenstoT cornacHo 9.2.1—9.2.12. MNpu 3ToM KO3(hPrLUNEHTblI MHTEHCUDINKALMKN Oonpe-
[ensoT no opmyam:

/0= =1,2 ¢ 0,006 (<xs,/s2)° e (D j/"y525.
(9.33)

it=0,6 + 0,003 (as,/s2)08 (D2/s2)025,

rae a — yron KOHYCHOCTU B rpagycax.
dopmyna (9.33) cnpaBegnmBa npn 5 <a < 60°, 0,0125 >s2/02r 0.2 n1<s,/s2<2.12.

9.6 PacueT Ha MasIOLUK/IOBYIO YCTanocTb

9.6.1 OuEeHKY Ma/IOLUKI0OBOM yCTanocTu NpoOBOAAT HA OCHOBE aHanin3a ycuninia, onpegenieMbiX NogaHHbIM
ynpyroro pacyeta Ha atanax 2 n 3. OCHOBHOI4 pacyeTHOW Harpys3koi siBsieTca MasioLnKI0BOe TeMNepaTypHoe
BO3[elicTBMe, Bbl3blBAEMOE KONe6aHMsAMM TemnepaTypbl.

9.6.2 Ha ocHOBe BEpPOSATHOCTHOW OLEHKM YC/TOBUI aKCNlyaTaumMmn B Te4eHne roga 3agatoT TeMnepaTypHyo
NCTOPUIO, COCTaB/IEHHYIO U3 NOJIHbLIX UMK/I0B C pa3NIMyHbIMU N3MEHEeHUAMN TemnepaTtypbl no FOCT 25.101. Temne-
paTtypHas uctopmsa umeet Bua:

na No,

nl, No,
2 ar2 NO2

AL, NoA

M 06bIYHO CTPOUTCA B Nopsigke yobIBaHUA MHTEPBa/IOB BPEMEHU N U3MEHEHWTT TeMnepaTypsbl, T. €.
T, >T2> .. > T
Af, > 02 > ,,. > AfA

npuvyem Af. 1 r. OTHOCATCA K LMKAY C HAaMBONbLINM N3MEHeHNeM TemnepaTtypbl.

Kaxapblli umMkn bro Tuna xapakrepusyetcs yactoTtoli nostopeHusi NOIB onpegeneHHOM MHTepBane BPEMEHU T.
M M3MeHeHneM TemnepaTtypbl A

[lonyckaeTcs He yunTbiBaTb N3MEHEHUS TeMnepaTypbl B npegenax * 2,5 % oT Hanbosibllero 3HayeHus,
MPUHATOrO B pacyeTe.

9.6.3 Mpn oLEeHKe MaNOLUKNIOBOI yCTaslOCTM pacyeTHbI CPOK aKcnyaTauum Tpyb6onpoBosa (. pEKOMEH-
AyeTcsa npuHUMaTb He meHee 20 NeT. eCnn B 3a4aHNN Ha MPOEKTUpPOBaHNe He OFTOBOPEH NHOW CPOK.

9.6.4 MprBefeHHble KX0N0AHOMY (Hepaboyemy) COCTOAHMIO padMaxmn 3HaKonepeMeHHbIX YCUANA AN LUK-
Nna c HanbobWNM U3MEHEHMEM TeMnepaTypbl ONpeaesnatoT Ha aTane 4 pacyeTa /18 KaX0ro pac4eTHoOro ceve-
HWA KaK pasHOCTb yCuUAnii Ha aTanax 2 n 3:
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MO=E2 (< /£ -M @ /£20).

M, = EM (M?*alE - M™ le /I
' (9.34)
M,=E20(MA"1E-MT/E2),

N =Eu (iVpie/g - A/"S' /£¢),

roe u#®@ MM~ a. Mr*0. WpaC — MOMEHTbI Y NPoAOo/IbHOE ycuive B paboyeM COCTOSIHUM TpPy6onpoBoaa;

Mo°n. M.10" . M;on. A/Xxon— TO Xe B X0/I04HOM (HepaboyeMm) cOCTOSAHUN Tpy6onpoBoa.

9.6.5 M0 M3MEHEeHNAM 3HaKoNepeMeHHbIX yCUINi onpeaensitoT:

- MepemMeHHble HanpsHXeHNs OT MU3MEHEeHW oceBO cunbl, nlrnbatrwero mMomeHTa ([0,) U KpPyTALWeEro
MomeHTa (AT) — no popmynam (9.8), (9.9) n (9.10):

- nepeMeHHble HanpsHXeHns OT BHYTpPeHHero gasneHnsa fla* — no cpopmyne (9.6);

- pasmMax 3KBMBAJIEHTHbIX HaNPsHXeHU AN unkKna c Hanbobluell pacyeTHO TeMnepaTypoid, BbIUYUCISEMbINA
no cpopmyne

Aas, = "[lo* - la* la, .Aa*+3Aar12 . (9.35)

9.6.6 Pasamaxu aKBUBa/IEHTHbIX HANpPsHKeHU C MeHbLUeli TeMnepaTypoi cor/lacHO TeMnepaTypHO nctopuun
paccunTbiBalOT No popmyne

4ao0, ="~ Nac, / =2.3...K. (9.36)

9.6.7 [JonyckaeMblii pa3aMax 3KBMBaJIEHTHbIX HanpshxeHunii,MMa, BbIGUPaIOT No hopmyie
{fog] = rvn([Ac], [Ao..d). (9.37)

rfle[Aaw) — Aonyckaemblii pa3max 3KBUBaSIEHTHbIX HANPSXEHWA U3 yC/I0BUSI MasloLMKNOBOI ycTanocTu, onpe-
pensiemblii cornacHo Taénuue 9.2;

[Aa] — ponyckaemblii pa3max 3KBUBAIEHTHbIX HANpshkKeHU, onpeaensemMblii cornacHo tabnuue 9.2;
NC — pacuyeTHOE YMC/10 NOJIHbIX LNKNOB Harpy>XXeHns (MOJIHbIX NYCKOB 1 OCTAaHOBOB).
A1 — koadduumeHT NnpuBeaeHns kTemnepatype 20 °C

[aj/[0)20 npu *> 20 C.

a; =
10npnl <20 C; (9-38)

nN na— koaddunyMeHTbl 3anaca NPOYHOCTU MO YNCAY LUK/IOB U MO HANPSXKEHUAM, NPUHUMaeMble:
- 0N Tpy60nNpoBOAOB U3 aNltloMUHUA, Meaun 1 nx cnnasos NN= 20, n,, = 2,0.
-[Nna Tpy6onpoBofoB U3 TuTaHa nero cnnasos NN= 30. n,, = 2.5;

A2, A, B— koacppurumneHTbl, NpyHUMaemMble cornacHo taénuue 9.3. Npu A2 >1.0 npuHumatoT A2 =1.0.

Tab6nuuya 9.2 — Jonyckaemblii pa3max HanpshkeHui

MaTepuan Tpy6onposoaa T<mHL |40)

Tpy6onpoBoapl U3 YrnepoancToli U HU3KOMErMPOBaH-

HOli (HeayCTEHUTHOI) cTanu 80 A\ (1 + 1200At°'533)°'62j 1.5<10] +Uro)
Tpy6ONpoBOAbI U3 ayCTEHUTHOM CTasn o a) (i . 100OW:0431)cel> 15(1-Wro)
Tpy60nNpPoBOALI 13 aNFOMUHUS, Meay, TUTaHa 1 UX cnna- al]-A ,J L 1.25([0] + Uro)

b A n« ’

BOB
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9.6.8 ManouuKI0BY0 yCTanocTb TPy60NpoBoAa Ha aTane 4 o6ecneyeHa, eCnv BbIMOJIHAETCS YC0BUe
Aa,, , 5 [AoH. (9.39)

9.6.9 B cnyyae pacyeTta Bpesku U3 pa3NnyYHbIX MaTepranoB onpeAensiowmm aBnseTca martepuvan, garouwmni
HanMmeHblee 3HayYeHune [dad].

Tab6nwuuya 9.3 — KoadhduumeHTbl ANs pacyeTa M3/10LMK/I0BOI yCTanocTu

MaTtepuan A MNa B. MMa n2

Cnnasbl afltoMUHUA Mapok AMuC. AMr2. AMr3 0,18-10* 0.408, 2300 - /
2300

Cnnasbl a/IlOMUHNUA Mapok AMr6, AMr6 0.086-105 0.40H, 2300 - /
2300

Meab Mapok M2. M3. M3p 0.39-105 0.50a« 3200 - /
3200

MegHble cnnasbl mapok JIC59-1. J163. /1062-1, JDKMy, 0.3-105 0.40H, 3200- 1
3200

TuTaH mapok BT1-0. BT1-00 0.46-105 0.40,,« 1200-/
1200

TutaHoBbIA craB Mapkn OT4-0 0.33-105 0.400, 1200 - /
1200

TuTaHoBbIl cnias mapku AT3 0.31-10* 0.40,,« 3200 - /
3200

9.6.10 PacueTHOe uncno nosiHbIX unknoB npy NCE 105BbIUMCAAIOT No hopmyne

Nc - NcA+ £ (R,NC,)e (9-40)
1-2
roe Nc YMCSI0 MOMHbIX LMKIOB C pa3maxaMu 3KBUBa/IEHTHbIX HanpsXxeHuin ice
N — 4uC/o CTyneHel amnanTy 3KBUBA/IEHTHbIX HANPshXeHuii [1o,,, C YNCNIOM LMK/IOB Ha KaXA0M CTyrneHu,
paBHbiM Ncl\
R, — koadduumneHT, paBHbIii:

- 4nsa Tpy6onpoBOAOB U3 YI/1IepOAUCTON N HU3KOIETMPOBAaHHOW (HeayCTEHUTHOW) cTanun

- ANA TPy6ONpPOBOAOB U3 ayCTEHUTHOM CTanu

n.875
[o0

A',110

vie (9.42)

a0y 1

-ana pr60I'IpOBO,ELOB M3 anloMUHNA, Mmean, TMTaHa N X cniaaBoB

43



roCT 32388—2013

no«m- bl (9_43)
Foei ~fig

10 TMMoBepouHbIi pacyeT TPY6ONPOBOAOB HA MPOYHOCTb C AaBIEHMEM
csbiwe 10 MMa

10.1 O6uwme NoNoOXeHns

10.1.1 NMoBepoOYHbIli pacyeT TPy60NpPOBOAOB C faBeHnemM cBbiwe 10 MIMa BbIMNOAHAIOT cOrnacHo pasgeny
9. 3a UcknoveHnem hopmyn AN pacyeTa HanpskeHW B oTBoAax, TPOliHUKax (Bpeskax), NpuBeAeHHbIX B 9.3 1
9.4. 3TN HanpsXeHnsa cnegyeTt onpeAenaTb COrNacHoO NpMBeAEeHHbIM gasniee TPe60BaHNAM.

10.1.2 Ecnn Tpy60nNpoBO4 COCTOUT M3 yHaCTKOB C flaBsieHneM Huxe 10 MMa ncaasneHnem Bbiwe 10 MMMa,
TO TpeboBaHWA HacTOAWEro pasgesia NPUMEHAIT TOJIbKO A1 y4acTKOB M COeAVHUTENbHbIX geTanein c
nasneHnem Bbiwe 10 MMa.

10.1.3 Bco chopMy/ibl HACTOALWEro pasaesia NPUMeHUMbl NPU OTHOWEHUN TONAWMHbBI CTEHKN K HAPYXXHOMY
AnameTpy (s- c)lOali 0.25.

10.2 OnpepeneHve TONWMUHBI CTEHOK M A40NYCTUMOTO filaB/ieHunA

10.2.1 Pac4eT TO/IWMNH CTEHOK KPMOTeHHbIX TPY60MNpOoBOA0B NPOBOAUTCSA COracHo 7.2.1.
10.2.2 nsA BCcex BUA0B OTBOA0B TPy60NpoBoAos cAassieHnem 6osiee 10 MMa B chopmyny (7.9) noactaBnsaioT:

K- K Yri=1,2. 3. (10.1)

rae TopoBble KO3(hPULUNEHTbI AN BHELWHENW, BHYTPeHHel U HeliTpa/lbHOI CTOPOH OTBOAA ONpefenstoT COOTBeT-
CTBEHHO no hopmynam.

n n AR N

4Iﬁ"1 arr -1

K, =—TT— :K2-—y — ;K3=1 (10.2)
4 N *2 4 N -

10.2.3 ins OTBOA0B U3 YIN1epoANCTON, IerMpoBaHHOl 1 ayCTEHUTHOW cTanei, TemnepaTypa CTEeHKM KOTOPbIX
He npeBblwaeT 350 5C. 400 °C. 450 °C cOOTBETCTBEHHO, 3Ha4YeHNA KOIhPULMEHTOB chOpMbI crieayeT onpeaensitb
no dpopmynam:

Y, =0.12(1+J1 +0.4 ~-gj; ¥Y2=Y,;¥3=0.12 (I + ~1 +0.4 -f-J. (10.3)
rae

a - ‘BT~ 2[01+P « Q- 2a  + 2+ (10.4)
a— OBa/IbHOCTb NONepevyHOro ce4eHna oTeoaa. %

P* Tak —P» nd .
q» i00 (10.5)

°- ﬁ]’lTaK + ™

10.2.4 ins OTBOA0B U3 YIN1€POANCTON, IerMPOBaHHOl 1 ayCTEHUTHOI cTanei, TemnepaTtypa CTEeHKM KOTOPbIX
Bbiwe 400 'C. 450 °C n 525 °C cOOTBETCTBEHHO, 3HAYeHNA KO3(PPULUMeHTOB hopmbl cnegyet onpenensaTb No

thopmynam:
Y, - 0.4 (1 ~1+0.015 1 y2~Yv Y3 =0.4 (I +71 +0,015 . (10.6)

10.2.5 ns oTBOAOB, pacyeTHasa TemnepaTtypa KoTopbix 60/1ee ykazaHHOW B 10.2.3. HO MeHee yKa3aHHOli B
10.2.4. koadbnLUMeHTbl Y4 Y2. ¥Y300/KHbI onpeaensTbCa AMHeliHbIM MHTEPNOANPOBaHNEM B 3aBUCYMOCTU OT
3HayeHusA TemMmnepatypbl. [1py 3TOM B Ka4eCTBe ONOPHbIX BE/TMYNH MPUHMMAIOT 3HAYEHUS KO3 PULNEHTOB, COOT-
BETCTBYIOLME YKa3aHHbIM FPaHNYHbIM TeMrnepaTypam.

10.2.6 Mpu npoBeaeHnn pacyeToB no popmynam (10.3)— (10.6) fOMKHBI BbINOMHATLCSA CrieAylolme ycro-
BUSA:

- ecnun 3HadyeHns KoadpduyneHToBY,. Y2, Y3nonyyaTca MeHee eAuHNLbI, TO UX cneayeT NpuHMMaTh pas-
HbIMUW eAuHNLE;
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- €C/1N BblYMC/IEHHOE 3HaYeHNe g npeBbllaeT egquHULYy, TO criegyeT NpuHUMaTb q = 1,

- npua < 0,03 3HayeHUs KoappurumeHToB POpMbIY,. ¥Y2. Y31 nonpaBoYHOro koapduumneHTa q cneagyet
NnPUHNUMAaTb paBHbIMUK UX 3Ha4YeHuto npu a = 0,03.

10.2.7 HOMUHanbHYO TOMWWHY CTEHKN OTBOAA crepyeT NPUHMMaTb Hanbosblueid N3 3Ha4YeHui, nony-
YEHHbIX AN151 TPeX CTOPOH 0TBOAA COrnacHo 5.5.2 ¢ COOTBETCTBYOWNMU KaxA0l CTOPOHE CyMMapHbiMU Npubas-
Kamu c.

[na ceKTOpHbIX OTBOAOB, N3rOTOB/IAIEMbIX N3 6€CLIOBHbIX TPY6, HOMUHA/IbHYIO TO/LWMHY CTEHKM cneayeT
Bbl6VpaTb MO BHYTPEHHEW CTOpoHe O0TBOAA.

10.2.8 lonyckaeMoe faB/ieHne /15 OTBOAOB BbIUMC/SIOT Kak HaMMeHbLUee A8 BHEWHel, BHYTPeHHel 1
HelTpanbHOW CTOPOH OTBOAA NO hopmy e

2<P,[<1] (s-c)
(P1= <£-£) KX

KX

(t0.7)

10.3 PacueTHble HanpsXeHWsi B 0TBOZAax

10.3.1 Hanps)xeHus BoTBOAax onpeAensatoT Ana Tpex ceyeHnin A-A. b-6. B-B (pncyHok 9.1, 6):

- Npu pacyeTte atanos 1,5 n 7 Hanps>XXeHa B OTBOAAaX ONpeaensatoT B COOTBeTCTBUM € 9.2.1— 9.2.12, npun
3TOM KO3 P ULUMEHTbI UHTEHCUUKALMM NPUHMMatOT /0=/,= 1. ECNvn KO3 MLUEHT rmbKocT oTBoAax il 1.4, To
[OMO/THUTENBHO A1 KaXA0r0 N3 CeYeHU BbIUNCNAIOT 3 PEKTUBHOE HanpsixeHue no oopmyie

0,93 /T'0 755 <K2

“ooLUMH'HM™)

- Npu pacyeTe 3TanoB 2.6 18 HanpsHXeHWs BOTBOAAX ONpeaenstoT Kak Hanbosbliee 3HaYeHNE N3 NONYYEH-
HbIX MO hopmMynam:

(10.8)

w Jt(0.6k;4 H.2*M,)T,*(0.6kp\VD)|s,40.sm,,,,f+(K,L)2.

a*="J[(06'PW *'12XM1)p,,,+(0.6/pMo)ym +0.5VVa.l4]2 +{kpM,)2 -
(t0.9)

v, = +(kPY )r’

~[(0,ek,MoO)r,, +lto,a]%(k,,M,)!

Af3 1f, D) . N .
Mpn M,>0 un -£I > 4x \Kp+ NpYHUMAlOT KP=Y -, B OCTa/IbHbIX C/lydaax Kp* kp\

- Npu pacyeTe 3aTana 3 HanpsiXXeHWsi B 0TBOJaX ONPeAensatoT Kak Hanboibluee 3HaYEHUE U3 MOJTYHEHHbIX MO
opmynam:

W \|(0.6A;W, -1,76 M5)Ym+(0,6"M 0)pm]2 >{kpM, f

° .

oW \|(0.BK;M(—1.75 M .U, +(0,6koMB)yY,, Ir -(k,,M))! .

(10.10)
.

[(0,6k>f-1.76.M,)y,]

o =y \I(0.6kpMO)7 , f +(Kk,, M f .
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* .

1 . 1Kk 1
Mpn M,<0wn JARES L(p +Kk7J npuHumatoT K,, = - , B OCTa/IbHbIX Caly4YasX Kp = Kp.

3pecb BeIMUMHY  onpefensioT npu paboyem AaBieHUN;
- Npu pacyeTe 3Tana 4 HaNpPsXeHWs BOTBOJax ONpeaensioT Kak Hanbo bllee 3HaYeHMe U3 NOJTyHEHHbIX N0
thopmynam:

+2hMB)y« +M«)P « *WBn If + K « .)!

rw JITM O H2AN)E&.
+2N) 10.11)

r.(»a:r.

J|(k»M,)Tm*2Wo.uk *(2ktM,)2 .

Mpn M, >0n ™~ > j | ko J npuHuMalT KPp=Y -, B OCTa/lbHbIX cyyaax Kp*K'p.

B npvBeAeHHbIX Bbllle (hopMynax:
BbluncaoT no chopmyrie (9.1);
X BbluncnsawT no popmyne (9.16);

Yme PiINn— k03 numneHTbl UHTeHCcUukaLmum Hanpsh>xeHin — onpepenstoT cornacHo 10.3.2:
MpBbluncnsAT no dopmyne

2RDaa
M3n-pWw . 10.12
HOO(0Oa—s)s
rae a— HavanbHas OBa/lbHOCTb NONEPeYHOro ceyeHns oTeoga. %, Bblumcasiemas no popmyne (10.5).
MomeHT M, cunTaeTcs NONOKUTENBHBLIM, EC/IV OH HanpaBJ/ieH B CTOPOHY YBe/TMYEHUS KPUBU3HbI OCU TPYObI.

10.32 KoathpuumeHTbl MHTEHCUdUKaLUN HanpshkeHui ym. [imonpeaenstoT no popmynam:

Y<i 40,75A | [2(1-/2);

1-24
(10.13)
1125
+15 1 A1,
rA€e BESIMUMHY b BbIYUCIAIOT HA OCHOBE C/eAyoWwmnx opmyi:
a, =1010+1633124-990);
0.2316
5, = 1.0164661X24-63(0 - .. .
al
0-2197,
* 1.028+20U 2 +35(0 - (10.14)
a2z 1
an = 1.062+37.5>.2+150)
a3

b=1125+15X2+3(0 - °°977-;

PR2
sEDa

o» - 3.64
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KoachhmumneHTbl A 2 BbIUNCAAIOT N0 hopMynam:

(10.15)

10.3.3 B TOM ciyyae, Korja oTCYTCTBYIOT laHHble O (PakTUYeCKON BENNUNHE HaYa/lbHOW 3NITUNTUHHOCTH
CeyeHUii KpUBOINHENHbLIX TPY6, pacyeT HanNpskeHWi B HUX no 10.3.1 BeayT kak npu a = 0. Tak 1 NPY BO3MOXHOM
Hanbo/ibleM 3Ha4YeHUN a. MPUHNMAEMOM MO TEXHNYECKUM YCIOBUAM Ha U3rOTOB/IEHUE WX MO COr/lacoBaHuio C
3aBO/OM-U3roToBUTENEM.

Ecnn BenuuMHa HavanbHOW 3NIUNTUYHOCTM @il 3 %. TO B pacyeTe HamnpsKeHW 3NAUNTUYHOCTb He
yuuTbiBaloT (MpuHMMaloT a = 0).

[Ns HA3KOTEMNEepPaTYpPHbIX TPY6ONPOBOAOB 3HAUYEHME HAYaIbHOW 3/IINNTUYHOCTU CEYEHUS a cneayeT npu-
HUMaTb C yBenmyeHnem B 1.8 pas.

10.3.4 HanpsXeHus A1 CEKTOPHbIX OTBOAOB C YNC/IOM CEKTOPOB 60s1ee ABYX MOXHO onpeAenaTb no npu-
BeAieHHbIM paHee hopMynam ANa KPUBONNHERHBbIX TPY6. Mpu onpegeneHnn reomeTpmyeckoro napameTpa Xans
CEeKTOPHOro KonleHa BeniMumHy pagmyca R = R3BbluncnsaioTt no popmyne

[Ana Kaxaoro ceyeHNsa B KAYeCTBE PaCHETHOrO 3KBMBA/IEHTHOTO HaNpPshXKeHUs NpUHUMaloT Hanbonbliee U3
3HAYEHWii, BbIYNCEHHbIX No hopmynam (10.8) 1 (9.12).

[nsa kaxaoro cedeHUs JOMKHbI BbIMOMHATLCA YC/I0BUSA CTaTUYECKON NPOYHOCTM cornacHo 9.1.1 u ycnosus
MasioLUnKNoBOM ycTanocTu cornacHo 9.6.8.

10.4 PacuyeTHble HanpsXeHUs B TPOMHMKAX U Bpe3dkax

10.4.1 HanpsxeHnsa B TpoWHMKax onpepenstT cornacHo 9.2.1—9.2.12 ans ceyeHnii A-A. 6-buB-B
(cm. pucyHok 9.3). npy aTOM KO3 PULNEHTbI UHTEHCUMKALUN NPUHUMaOT Ana Kax[oro U3 ceyeHuin
BblUNCIAOT 3(hhekTUBHOE HaNpsKeHne No oopMmynam:

- Npu pacyeTe noatanam 1.5 n 7:

00 *0.5c + max(ii,1.0)/cp (10.17)

- Mpu pacyeTte no atanam 2.6 n 8:

(10.18)
- Npu pacyeTe no atany 3:

(10.19)
- Npu pacyeTte no atany 4:

(10.20)

rae a,u BbluncnAoT no gpopmyne (9.1);
KPp— KoahhULMeHT neperpyskun, NpuHMMaeMblit cornacHo 8.1.15;
ym Q — koathdmymneHTbl MHTEHCUMUKaL MW HanpskeHWiA, onpegenisemMbie cornacHo 10.4.2.
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10.4.2 KoadhtpnLUMeHTbI MHTEHCUUKALMM HANPsSKEHWIT ONpesensitoT B 3aBUCUMOCTM OT PACHETHOT0 ceYeHns

1 TUNa TPOIHNKOBOro coefMHEeHNA No hopmynam:
-4N19 CBapHbIX TPOMHMKOB C YKPENALWMMUN HaknagkaMmy n 6e3 yKpennsiolwmnx Haknaaok B ceyeHnn B-B:

1021,

3.0 npu
13.8 -12 npn 0.9 < (i © t )<1.0.
1.8 npu 10:

- AN CBapHbIX TPOMHWKOB C YKPENIAOLWMMN HaknaakaMmu 1 6e3 ykpennsowmnx Haknafok B ce4eHnsax A-A
nb-b:

a =09
(10.22

B/ WTaMNOBaHHbIX U WTAMMNOCBaPHbIX TPONHUKOB C 0.05 (da- ss) B ceyeHun B-B:

YA (*) =

D. -s
YT=A
T T -
(10.23)
n~3,8-2~-npwn°.9.(~-)<1,
B8np u (~ . )=r%
ANSA WTaMNoOBaHHbIX U WTaMNOCBapHbIX TPOHMKOB ¢ I> 0.05 (da- sg B ceveHuax A-A n b-b:
40.3
(10.24)
,0.67
16 D..-S
[ bl

2s

48



FOCT 32388—2013

34ecb npuHUMatoT

"4 npu sB/ s< 1

Oonpnsh/s21 (10.25)

[Ons cBapHbIX TDOMHMKOB C HaK/1aAKOW BMEETO TOWLUMHbBI CTEHKM KOpNyca S cneiyeT NCMOoMb30BaTb 9KBUBA-
NEHTHYIO TONWMHY
s0O—s +0.5s.. (10.26)

11 Pacuet Tpyb6onpoBoga B pexume MCMbITaHU

11.1 O6wme NONOXEHUSA

11.1.1 MrMHMManbHasa BeMYMHA MPOGHOro AaBIeHUsl NPW UCMbITaHWAX prty, 40/KHA COCTaBNATb

n5125p HO He meHee 0,2 MMa. (11.1)

[nA BakyyMHbIX TPy60NpOBOA0B 1 TPy60NpoBOoA0B 6€3 BHYTPEHHEro N3bbITOYHOTO AaB/IeHNs criegyeT npu-
HUMaTb ps, = 0.2 MMMa.

11.1.2 Npo6GHoe AaBneHne PJrid) He 0/MKHO BbIThb BblLle BENIMYUHBI, NPU KOTOPOWA KOJbLEBbIe HanpsXXeHns oT
Npo6GHOro AaB/ieHNs BCTeHKax TPy6 u geTasneli npeBbIWaloT 3HayeHne (0)van, onpegensiemoe corsiacHo 11.1.3.

3To focTuUraeTcs Npu BbIMOSTHEHNN YC0BUSA

Pmcn£[Plcn- (11-2)

PacueT makcMmManbHO AONYCTUMOro NPo6GHOro aasrieHnUs (pl,enBbINOAHAOT cornacHo dopmysam pas-
Aena7, BKOTOPbIX.

- BMECTO ,0MyCKaeMoro HanpsxeHuns [0] noACcTaBNAIOT 4ONyCKaeMoe HanpsxeHne ANa pexnma UcnbiTaHunii

(nLcv onpepensiemoe cornacHo 11.1.3:

- AN NPOEKTMPYEMbIX N BHOBb N3roTOBNSAEMbIX TPY60OMNPOBOAOB NPMGaBKy Ha KOPPO3UIO 1 3PO3UI0 MPUHU-
MarT paBHOI C2- 0;

- Ans Tpy6oNpoBOAO0B, HaxXOAAWMNXCA B 3KCNAyaTauum, npubaBkKy Ha KOPPO3M0 U 3pO3UI0 C2 MPUHMMALOT
ONs PaKTUYECKOro cpoka 3KcnayaTtaunum Ha MOMeHT NpoBeAeHNs NCNbITaHWUA TG0 BMECTO HOMUHA/TbHO TONLWLK-
Hbl CTEHKM S MOACTaBAAOT PaKTUUYECKYO TOMNLMHY CTEHKM, ONpeesiseMyto Ha OCHOBe CTaTUCTMYeCKo 06paboTku
pe3y/ibTaToB U3MepPEHUA TONLWMH CTEHOK, & CYMMapHYyt0 NpubaBKy Npu 3TOM MPUHUMAIOT paBHOWM ¢ = 0.

OnpeaensiTb MakCMManbHO AOMNYCTMMOE NPOGHOe AaBsieHne [p A gonyckaeTcs Takxke no NpuGNKeHHOMN
copmyne

Pucn P &ﬁn 11:3)

11.1.3 [onyckaemble HanpshkeHUs AN pexuma UCNbITaHU BbIYUCASIOT N0 hopMy1am.

-ON8 YyrNepoancTbiX, HU3KOMErMpoBaHHbIX, (DEPPUTHbLIX, ayCTEHUTHO-(PEPPUTHBIX, MAPTEHCUTHbIX cTanel n
CniaBOB Ha Xesle30HNKeIeBO OCHOBEe

Np,20 WM a021D
[d®, o o (11.4)

-ansa ayCTeHVITHOVI XpOMOHVIKeJ'IBBOVI cTanu, anloMnHUA, meanm n nx cnjaBsoB

°0,2."20 W1 NK0'20

Klucn = 11 . (11.5)
- ANA TUTAaHOBbIX CN1aBOB
<l16>
11.2 TloBepoOYHbI pacyeT Tpy6onposoaa B pexumMme UcnbliTaHni
11.21 MoBepouHbIli pacueT Tpyb6onpoBoa B COCTOAHUN UCMbITaHU NpoBoAgAaT Ansa pexuma MNAKOH no

aTanam 5 n 6 (cm. 8.2.1) cornacHo pasgeny 9. npu 3aTOM pacyeTHas MogeNb A0/XHA COOTBETCTBOBaTb paboTe
Tpy6onpoBoja BO BpeMs UCMbITaHUNA.
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11.2.2 B Ka4ecTBe pacyeTHOro faB/eHUsi MPUHUMAaIOT faBJ/ieHne UCMbITaHUIA Auch, B KaYeCcTBe PacyeTHOM
TemnepaTypbl — TemnepaTtypy NpoAyKTa Bo BpeMsi UCMbiTaHuii. Bec pa6oyero npogykra NnpuHMMalT paBHbIM
BecCy cpefbl, C MOMOLLbIO KOTOPOI NPOBOAAT UCMbITaHUS (BOAA, ra3, BO34yX U T. 4.).

11.2.3 Ecnu NnpoBOAAT UcNbITaHus Tpy6onpoBoga 6e3 N30a5LuMK, To BEC U30ALUN HE YUUTLIBAIOT.

12 HuskoTemnepaTypHble (KpMoreHHble) Tpy6onpoBoabl

12.1 Oco6eHHOCTU pacyeTa KPUOTeHHbIX TPy60NpPOBOA0B

12.1.1 KHun3koTemnepatypHbIM (KPUOTreHHbIM) OTHOCAT TPY60NPoOBOAbI C TemnepaTypoi oT MuHyc 269 °C Ao
MUHYC 70 X .

12.1.2 Ycnosunsa NpOYHOCTM Ha BCeEX aTanax NosIHoro pacyeta Tpybonposoga npusefeHsl B Tabnuue 12.1.
OueHKy nNpoYyHoCTU Ha 3Tanax 1.3.5. 7 He BeayT. Ha atanax 2. 3 1 8 fO/MKHbI BbINO/IHATLECA BCE NPOBEPKU Ha
YCTOMYMBOCTb, NPeyCMOTPEeHHble HACTOALWMNM CTaHAAPTOM.

Ta6nuuya 12.1 — Kputepum npouHocTn

3ran PexiiM pacueta 1 Harpyski Ycrosue
NpoYHOCTU
Pexxum MAH
1 [leficTBME NOCTOSIHHbIX U A/INTENIbHbIX BPEMEHHbIX HECAMOYpPaBHOBELLEHHbIX Harpy- —
30K B paboyem COCTOSIHUM
2 CoBMeCTHOe feiicTBMe MOCTOSIHHbIX U BCEX A/TENIbHbIX BPEMEHHbIX Harpy3ok u <*»£[a]l)
BO3J€eCTBUIA B paGoyeM COCTOSIHUU (MPY KPUOTEHHBLIX TeMMepaTypax) aB£ 2.5 (a]2
3 CoBMeCTHOe fieiiCTBME BCEX HarpyxatoLwmx hakTopoB B «HepaboyeM» COCTOSAHUN —
4 PacyeT Ha ManIoUMKNIOBYIO YCTaNIOCTb Jas., 5 [[dog
Pexum MAKOH
5 [leiicTBME NOCTOSAHHBIX, ANTE/NbHbLIX BPEMEHHbIX, KPaTKOBPEMEHHbIX 1 0COBbIX He- —
camOypaBHOBELLEHHbIX Harpy3ok B paboyem COCTOSHHUW
6 COBMECTHOE AeNCTBUE BCEX HArpy3oK 1 BO3AECTBUIA B paGoyeM COCTOSIHAM oB£[a],)
a,, <2.5[a]a
Pexum «CeicMnka»
7 [eiicTBre NOCTOSIHHbIX, A/INTENbHbIX BPEMEHHbIX, KPaTKOBPeMeHHbIX HBCamMoypaB- —
HO€eLLeHHbIX 1 CeliCMUYecK/X Harpy3ok B paGoyem COCTOSIHUN
8 CoBMeCTHOe AgelicTBME BCEX HArpy3oK 1 BO3AENCTBUI B paGoUYeM COCTOSIHUM U Ceid- oB£[a],)
CMMNYECKUX Harpy30K a,, <2.5[a]a

11YcnoBue Tonbko ans Tpyo6.
2' YcnoBue TOMbKO A1 TPOVHMKOB, BPE30K, OTBOAOB W MEepexopoB.

12.1.3 Ecnu Tpy6oNpoBOA4 COCTOUT U3 CpefHe- U HU3KOTeMMepaTypHbIX Yy4YacTKOB, TO BbIMNOJHAT ABa
pacueTa Tpy6onpoBoga: NepBblii Kak 471 cpefHeTemMnepaTypHOro, BTOPOi — Kak 41 HU3KoTemnepaTypHoro.
YCNOBMSA OLEHKM NMPOYHOCTM AN CPeAHETOMMNepaTypHbIX YYacTKOB U COEAUHUTENbHbLIX AeTanein npuHUmaroT
13 MepBOro pacuyeTta, a A/ HU3KOTEMMNEPaTypHbIX Y4YacTKOB M COEAMHUTENbHbIX AeTaneil — U3 BToporo
pacueTa.

12.1.4 lonyckaeMble HanpsikeHus 4151 HU3KOTeMNepaTypHbIX TPY6GOMPOBOLOB C y4eTOM HU3KoTeMNepaTyp-
HOTO YNPOYHEHWS BbIYMCAIOT N0 hopmyne
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- 4NA ayCTEHUTHbIX cTanei

~mim/ maf )
[0] 1 0.9 min 9: ’B,‘fl—l"O:ZD ,é<: e e Ol ;'c:— 1,0.20 S‘* (121)
. L NB/T<*Bi20 L. ogq , alo/r_0 1.0;20
[®1jr n, €, 1hisz20 N .,
019 aNOMUHUSA, Me4n U UX CNIaBoB
[0]1 ~ 0.9 min [<*]*r0 +- -2:[n]A . I (12.2)
r
- ANS TUTaHa M TUTAHOBbIX CMN/1aBOB
(12.3)
rae @YD= 0,9 (omin20 + N1(P) (0Mex20 - onKiI20)); (12.4)
, r
ft(P")  200- p - (12.5)
&ttt (°BoTT 1)A]) (12.6)
(a.,,)2
~ai4 (gBi4 +°0.2>/)\a 02120 f
(12.7)
~207120 (*al20 + Cw,2.20 X 2110
EEg/1 (OB, +Cp.2t)(<Y20
E/l ( p.21t)( ) (12.8)

Aro”B.ro (°Brs20 +°0 24))(°B,q f

cmexrn anllnpuHumaloT Kak HanGonbluee N HaMMeHbLLee N3 3HaYEeHU, onpeaesnsieMblX COr/laCHO COOTHO-
weHusam oB, !Inan o0 /nTmpu Temnepatype t.

KoadhdpmuymeHTbl Nav N TnpuHUMatoT:

- 0NA ayCTEeHUTHbIX cTaneli nB= 3.0. N T= 1.5;

- ANSA anloMUHKUA, Megn n nx cnnasos nNa= 3,5, NT= 1.5:

- ANA TUTAHOBOTO JINCTOBOrO NpoKaTa U NPoKaTHbIX TPY6 na=2.6:

- ANA TUTAHOBbIX NPYTKOB 1 NOKOBOK 10 = 3.0.

AnsA antoMUHNEBbIX U TUTAHOBbIX CN/1aBOB 3HaYeHUs KoapduumeHToB qu (LHe AO/IKHbI NpeBbiwartb 1.0.

12.1.5 KoadhnumneHTbl NPOYHOCTM CBaPHbIX WBOB <X ip* 1 W A0/HKHbI ONpeAensaTbCA No CAeAyowmum
opmysiam 1 He NpeBbIWaTh e4NHULY:

. Hc (12.9)
b “N~dldn "1HT de

rae <X, qw, M- — K03 ULMEHTbI MPOYHOCTM CBAPHbIX WBOB, BbIYMC/siEMble COrflacHo 5.4 6e3 yyeta HU3KO-

TeMnepaTypHOro YNpoUHeHHs;

[0]— ponyckaemoe HanpsixeHue A4/ OCHOBHOro MeTasijia C yueTOM HU3KOTeMNepaTypHOro ynpouHeHus
maTepuana cornacHo 12.1.4;

[a)c— Aonyckaemoe HanpsiXeHUe A5 CBAPHbIX LWBOB C y4eTOM HU3KOTEMMNEePaTyPHOTo YNPOUYHeHNs:
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-ANna ayCTeHUTHbIX cTanei

<* _Co*-
[<*1lo2a T C2*;
[o]lc = min -;EJZ) gk; [o]t no;r wi.o«o (12.10)
Ce,,-Ca0 HJ,. r,,, .°10«*“dL0/20 o,,
QY [— n 1°1%¢;20 + A P
-ONA aIOMUHUS, MeAu, TUTaHa U UX CNaBoB
e
[a].,r» ma K
[a)c r min [0],0 *<% °‘JF P* (12.11)
[a]..r. + o*

rae K— nonpaBOYHbI/i KOS UNLMEHT K pacyeTy MPOYHOCTN CBAPHOTO WBa NPy KPMOTeHHOW TeMnepartype, onpe-
pensiemblii no Tabnuue 12.2;

Ta6nuuya 12.2 — MonpaBoyHblli KOIPPULMEHT K

MonpaBoyHbIA «03dhchmLKEHT * Mpu »emnoparype f. 'C

Marepuan

20 -70 -196 -253 269
12X18H10T 1 0,95 0.90 0.80 0,80
10X14r14H4T 1 0.95 0.90 0.80 0,80
03X13Ar19 1 0,95 0.90 0,80 0,80
03X20H16ATI6 1 0,95 0.90 0,85 0.80
AMuUC 1 0,95 0.90 0.90 0,90
AMr5 1 0,95 0.90 0.90 0,90
n20 1 1.00 1.00 0,90 0.90
AMr« 1 1,00 1.00 0.90 0,90
BT5-1kT 1 1,00 1.00 — —

£2 — KBafpaT KOpPpesisiLMOHHOTO OTHOLWEHUS, NOKa3blBaloLWWii B NpPOLEHTax, HackosibKo TemmnepaTypa
OXNaxAeHusi onpefenseT BENIMUYMHY KOHCTPYKLMNOHHOM NPOYHOCTU UCCNEfOBAHHOIO MeTasia npu yyeTe gelicTBus

Apyrux chaktopoB. BennunHy £2onpeensioT UCX048 U3 BbIGOPOYHOTO (3IMNMPUYECKOro) 3HaYeHns X m

J X«& - Oko)2
———————— T* <12-12>

rae o* - pacyeTHoe 3HauyeHue KOHCTPYKLMOHHOW NPOYHOCTU NpY paccMaTpuBaemMoii Temnepartype
B&'UB*»*; (12.13)

N — yHKLMsA, onpegensiemas no paccesiHio OTHOCUTE/bHbIX U3MepeHUii Nnpeaena NpoYHOCT o6pasLia Kak
cpeAHeKBagpaTUUecKasi BesimumHa

X(cTB.,/0B,,0) (12.14)
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, — CpegHee 3Ha4vyeHuMe npegesia NPoYHOCTU 06pa3L|,a npun pacquHoﬁ TeMmnepartype:

T — YMCJI0 OCHOBHbIX KOHCTPYKLMOHHO-TEXHOMOTMYECKNX U SKCMyaTaLuNnoHHbIX hakTopoB, XapakTepHbIX
AN KOHKPETHOTO TUNa U3aesnuii:

K — 4nc/io TemnepaTypHbIX YPOBHEN, A1 KOTOPbIX PACCUUTLIBAIOT 07M;

— obuiee cpegHee 3HaYeHNE KOHCTPYKLMOHHOW NPOYHOCTN Ha BCEM TeMnepaTypHOM uHTepBasne Ans
dopmyn (12.1)— (12.11):

o1 (12.15)

12.1.6 Mpwn oTcyTCTBUU AaHHbIX Ana dopmyn (12.1)—(12.11) pekomeHayeTca nNpuHumMmaTthb (0) 6e3 yyeta
HU3KoTeMnepaTypHOro ynpoyHeHus cornacHo 5.3.1 npu temnepartype 20 °C.

12.1.7 Ecnu KpuoreHHblli TPy60onpoBoa NPOeKTUpYyeTCs C 3KpaHHO-BaKyyMHOM nsonaunein n npegcrasnsier
coboli ABYCTEHHbI TpybonpoBoA No NpUHLUNNY «Tpyba B TPy6e» («TpybonpoBog B pybaluke»), TO HEO6X0ANMO:

- NPOBOANTbL COBMECTHbI pacyeT BHYTPEHHEro U Hapy>XHOro Tpy6onpoBoAoB B e4MHON pacYeTHOW cxeMme;

- B pacyeTHOl cxeMe yuynTbiBaTb Pa3HOCTb AaB/1eHNII BO BHYTPEeHHel n HapyXHOo Tpy6ax.

- BpacyeTHOli CXeMe y4YnTbiBaTb Pa3HOCTb TEMMePaTyPHbIX PacIMPeHnii BHYTPEHHEN 1 Hapy>XHOW Tpy6;

- pacyeT MecT CONpPsXeHNsi BHYTPEHHErO 1 Hapy>XXHOro Tpy6onpoBOAOB PeKOMeHAYyeTCs NPOBOAUTL corlac-
HO MeToAMKaMm, ONMUCaHHbIM B CNPaBOYHOl N Hay4YHO-TEXHUYECKOW NnnuTepartype:

- MPOBOANTL NPOBEPKY 06LLel YCTOUYNMBOCTM CxXaToro Tpyb6onpoBoaa cornacHo 15.4;

- NPOBOANTL NPOBEPKY MECTHO YCTOUYMBOCTU CTEHOK Hapy>HOro Tpy6onpoBoja oT feiCTBUA BHELWHEro
AaBneHus, n3rnbarwLmnx MOMeHTOB, NPOAO/bHbBIX 1 MOMepeYHbIX CUI cornacHo 15.5.

12.2 OnpepeneHve TONWMHBI CTEHOK M A4ONYCTUMOTO AiaB/ieHunA

12.2.1 PacueT TONWWNHbI CTEHOK KPMOTEHHbIX TPY60NPOBOA0B NPOBOAAT cornacHo 7.2.1.

12.2.2 BmecTo chopMynbl (7.9) pacyeTHYIO TONLWMHY CTEHKN U A0oNyCcKaeMoe AaBfieHne Ans oTBOA0B BblUMC-
nawT cornacHo 10.2.2— 10.2.8.

12.2.3 1na ceKTOPHbIX OTBOAOB BMeCTO chopmysibl (7.9) ncnonb3ytoT popmyny

Inl Pa (12.16)
f0  2d,[0)*"~|p|

rae KoadULNEHT K-paccunTbiBatoT No doopmyrie

K B (12.17)
sSR0 +0.455tge~(Da-S roJsro

Pacuet no popmynam (12.16) n (12.17) BeAyT METOAOM UTEpPaALUNIA.
12.3 PacuyeTHble HanpsXeHua B Tpybax u coeAnHUTENbHbIX geTansax

12.3.1 PacueTHble HanpshxeHusa B Tpy6ax naeTtansix onpegenstoT cornacHo 9.2— 9.5.

12.3.2 SKBMBaNIEHTHbIE HANPsHXXeHNSA B CeYeHNn Tpy6onpoBoAa BblUMCAAIOT No popmyne (9.12) gBaaabl Npu
3HayeHusix a2=alN * nor=o/lV- orM. B kKauecTBe pacyeTHOro NPUMHUMAOT Hanbobllee 3HaYeHne ai

12.3.3 MNpu Heo6x0ANMOCTU 6O1ee NOSTHOrO UCMO/1b30BaHNA pe3epBOB Hecyll el cnoco6HOCTM BMecTO hop-
Mysibl (9.12) pekoMeHAyeTCs NCNoNb30BaTh YOPMy Ny

=XYo*-0,0,+c’ +372+(1-x)Tax(|o1.lo3|), (12.18)

rae X — koadULMeHT nI1acTUYHOCTN MaTeprana;
0, — Haubosbllee rnaBHOE HaNpsXXeHne, BbluncseMoe cornacHo 12.3.5.
12.3.4 KoahduumeHT nNacTUMHHOCTN MaTepuana X BbIYUCAAIOT No hopmynam:
- Nnpu onpegeneHun [a] no npegeny TekyyecTtu

°0,2ll °0nu ~V

nan X -

" c02at 073 r. - (12:19)
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- Npu onpegeneHnmn [0] No BpeMeHHOMY CONPOTUB/IEHUIO

O..Y-T*
X- nnm x ~ 12.20
cacst 073 7. ( )
12.3.5 LN pacyeTHOro ceuyeHuUsi TPy60NPOBOAA BbIYNC/IAIOT TP [TaBHbIX HOPMasIbHbIX HAMPSXKEHUS, KOTO-

pble NpefCcTaBAAOT cO60i anre6panyeckyro CyMMy AeiCTBYIOLWMX BOAHOM HanpaB/ieHUN HanpsXXeHnii oT NpuIo-
XEHHbIX K CEYEHUIO HarpysoK.

FNaBHble HANPSXXEHNS €, > 02 > 03 ABNAOTCA KOPHAMMN KyGUUYECKOTO YpaBHEHUS LIMKIMYECKO NPOYHOCTH
HU3KOTEMMNepaTypHbIX TPy60NpoBoA0B

a3- /,02¢ /2a- /3=0. (1221)
B KOTOPOM:
/, =00+a, +o,.
/2= 0%, + 92+ orar- x2, (12.22)
B=ogcr, —owr.

12.3.6 PajuanbHoe HanpshXeHne OT BHYTPEHHero fas/ieHns cocTasnsneT

(12.23)

12.4 PacyeT Ha MaJIOLUK/TOBYIO YyCTaslOCTb

12.4.1 PacyeT UUKIMYECKOW NPOYHOCTM HU3KOTEMNEpPaTypHbIX TPy60NpoBOAOB NPOBOASAT cornacHo 9.6.
Mpwn aTtom BMecTo hopmyn (9.37) 1 (9.38) 13 9.6.7 cnepgyet ncnonb3oBaTb PhopmMynbl N3 12.4.2.
12.4.2 flonyckaeMblii pasamax aKBUBaSIEHTHbIX HanpshkeHuii. MMa, BblYMCAAOT No hopmyne

[AoB] = min ((4o); A3[A0*]), (12.24)

rae 4,3 — Ko3h(PULMEHT, yUUTbIBAOLWMI HU3KOTEMNEPATYPHOE YNPOUYHEHME MaTeprana u NPUHNMaemblii No gop-

myse

10npnt 220 C.
3620- 1
A3 %—npm - 196 C<t<20 C, (12.25)

1.06 npu t< -196 C.

13 Tpyb6onpoBogbl U3 NOJIMMEPHbLIX Matepuasnon

13.1 O6uwmre NoNoxeHns

13.1.1 HacTosiwmnin cTaH4apT pacnpocTpaHaeTCs Ha XecTKne U rmbkMe HeapMmupoeaHHble Tpy6onpoBoabl
(cm. 13.1.5) n rnbkue apmmnpoBaHHble Tpyb6onpoBoabl. CTaHAAapPT HE pacnpoCTPaHAEeTCA Ha XXeCTKMe apMUpoBaH-
Hble Tpy60onpoBobl.

13.1.2 Tpy6onpoBoabl N3 NO/IMMEPHbIX MaTeprnanosB B 3aBMCUMOCTU OT PU3MKO-XMMMNYECKNX CBOWCTB TpaHC-
nopTUpyeMbIX MO HUM BELLECTB NOoAPa3AeNnatoT Ha rpynnbl n kateropun. CooTBeTCTBYOWME flaHHble NPUBeAeHbI
BTabnmuye 13.1.
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Tab6nwunya 13.1 — Kateropuun Tpy6onpoBoga

Mpyrnna TpaHcrnopTpyemble BelecTBa Kareropusa
pyn P PTVPY! LI ToyBONPOROAA
A BpeaHble BellecTBa, K KOTOpPbIM MaTepvan rpyb n getaneil XMMMYeckn CToek:
a) Ype3BblYaiHO 1 BbICOKOOMACHbIe BellecTBa knaccoB 11 2 no FOCT 12.1.007 .
6) yMepeHHO onacHble BellecTBa knacca 3 no MOCT 12.1.007 0
B B3pbIBO- 1 NoxapoonacHble BellecTsa Mo MOCT 12.1.044. K KOTOPbIM MaTtepuasn Tpyo n
petaneli XMMUYeckn CToek
a) roptoune rasbl (I'T), KPOME CXMKEHHbIX Yr/1eBOAOPOAHbIX (CYT)*; a
6) nerkoBocnameHsOWmMecsa xxmakoctn (J1IBX); in
B) roptouve xugrkoctun (MK) W
B TpyaHoroptoune (TT) n Heroproure (HIM) BewectBa no FOCT 12.1.044. K KOTOpPbIM MaTe-
puan Tpy6 u getanen XMMMYeckn CTOEK NN XMMUYECKN OTHOCUTENIbHO CTOeK Y,
‘Cwm. 13.1.3.

13.1.3 Tpy6onpoBoAbl U3 NO/IMMEPHbIX MaTepnasnioB He ,0NYyCKaeTCA NPUMEHATb:

- AN TPaHCNOPTUPOBKM Ype3BblYaHO U BbICOKOOMACHbIX BelecTB knaccos 1,2 no FOCT 12.1.007 (TexHo-
norunyeckne TpybonpoBoabl rpynnbl A kateropum I):

- 4NA TPAaHCNOPTMPOBKM NPUPOAHOrO rasa A1 NoA3eMHOi NPOKAaAK/ BHYTPWU NOCeNeHnii npy gaBneHnmu
cBbiwe 0.6 MMa. cBblwe 1.2 MMa — MexnocenkoBble 1 cBbiwe 0.005 MMa — Ans napoBoW gasbl CXMKEHHbIX
yrneBonopoaHbIx rasos (CYI).

- A4NA TPaHCNOPTUPOBKMN BELLECTB, K KOTOPbIM MaTepuan Tpy6 ngetanein XMMmMYeckn He CTOEK;

-ANa 6eckaHasbHOV NPOKAAAKU B FPYHTAX, COAepXallux arpeccrBHble cpefbl, K KOTOPbIM MaTepuan Tpy6
npaetanelii XMMUUYECKN He CTOEK;

- Ha nogpabaTbiBaeMbIX TEPPUTOPUSAX;

- B palioHax C pacyeTHbIMW TemnepaTypamu Hapy>XHoOro Bo3gyxa (Han6osiee X0NoAHOW NATULAHEBKN)
HMXe MuHyc 40 X pana Tpy6 vM3 nonmatuneHa n MuHyc 10 °C gna Tpy6 13 nonunponuaeHa v NOAUBUHUA-
xnopwuga.

13.1.4 ins TeXHO/0IrMYeCKnX TpybonpoBoAOB PpEKOMEHAYETCA UCNONb30BaTb TPYObl U AeTann, U3roToOB/EH-
Hble MO rocyapCcTBEeHHbIM CTaHA4apTaM U TEXHUYECKUM YC/I0BUAM 3aBO0B-M3roToBUTENel, 13 criefytowmx nonu-
MepHbIX MaTtepunasios:

- PE — nonnatunen;

- PE-RT — nonuaTtuneH TenN0CTONKWIA:

- PE-X— clWUTbI/ NONINSTUNEH;

- PP-R — nonunponuneH paHgom-conosinmep;

- PP-B — nonunponuneH 61ok-cononumep:

- PP-H — nonunponwuneH romononnmep;

- PP-RCT — nonunponusieH paHaoM CTaTUYEeCKUi conoiMmep NponuieHa c 3TUIeHoM;

- PB — nonubyTteH;

- PVC-C tun Il — noNnBUHUAXIOPUA XN0PUPOBaHHbIN, Tun Il.

JonyckaeTca NpUMeHeHne PYruxX NOIMMEPHbIX MaTepunasioB, A1 KOTOPbIX U3BECTHbI 3Ta/IOHHbIE KpUBbIE
ONNTeNbHOM NpoYyHocTH (cm. 13.2.1).

13.1.5 M0 KOHCTPYKTMBHOMY UCMNOJTHEHUIO pa3nnyatoT XXecTkne u rubkune Tpybonposobl.

K>ecTkum TpybonposogamM OTHOCATCA 6a/104Hble UM PaMHble TEOMETPUYECKN HEN3MEHSAEMblEe KOHCTPYK-
umn. o6nagatoLime BbICOKOW N3rMBHOWM )XeCTKOCTbIO M CMOCOBHbIE CAMOCTOSATENILHO COXPaHAThL CBOO (hOPMY MO/,
peicTBueM Harpysok. M'mbkue Tpy6onpoBoAbl (LWNaHrn) XxapakTepusyrTcsa Masiol U3rMbHOM )XeCTKOCTbIO U nog,
AelicTBMEM NPUIOXEHHbIX HArpy30K CU/IbHO N3MEHSIOT CBOLO hopMy.

Tpy6onpoBoabl U3 NO/INITUNEHA HAPYXHbIM AnamMeTpoM A0 120 MM peKkoMeHAYyeTCA OTHOCUTb K TMBKNM, a
60nee 120 MM — KXXeCTKuM. Tpy6onpoBoabl U3 NOAUNPONUIEHa U NOSIMBUHUAXI0PUAA HAPYXHbIM AnaMeTpom A0
50 MM pekomeHAyeTCs OTHOCUTb K TMbkuM, a 60s1ee 50 MM — KXECTKUM.
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13.1.6 Tpy6onpoBOAbl U3 NOSIMMEPHbLIX MaTEPUAsOB NPOK/IaLbIBatoT:

- HaA3eMMO (Ha3eMHO):

- NoA3eMHO B KaHanax;

- NoA3eMHO B rpyHTe {6e3 ycTpolicTBa KaHanoB).

Noa3emMHas npoknagka gonyckaeTcs:

-ANa Tpy6onpoBoAOB rpynmnbl B Npy Heleniecoo6pa3HoOCTY NPUMEHEHWSI HA3EMHOW NPOKNAaAK/ NO TEXHOO-
rMYECKMM WM 3KCNyaTalMOHHbIM YCNOBUSM;

-4NA HapYXHbIX (BHe 34aHWIi) Tpy6onpoBoA0B rpynnbl b.

13.2 HopmaTuBHOE ANNTENIbHOE CONPOTUBJIEHNE pa3pyLWEeHnto

13.2.1 MexaHnyeckasa NPOYHOCTb MOSIMMEPHbIX MaTtepuasnoB 3aBUCUT OT cCpoka Crlyx6bl N OT pexuma
akcnayaTaunn.

ANns HeapMMPOBaHHbLIX TPy6 HOpMaTUBHOE ANNTEe/TbHOE CONMPOTUBJ/IEHUE pPa3pyLIeHN0 paccuYnTbiBalOT No
3TaNIOHHbIM KPUBbLIM A/INTENBHOW MPOYHOCTU COrNIACHO CMPaBOYHOW M Hay4YHO-TEXHUYECKOoW nuTepaTtype
nn6o no gaHHbIM 3aBOAOB-U3roToBuTeNen. Ans ygo6cTtBa MCNONb30BaHMA KpMBble CTPOAT B norapudmuyec-
KUX LKanax, u COCTOAT 3TN KpMBble U3 OAHOrO UK ABYX ydYacTKoB. O6Wunii BUA yKasaHHbIX KPUBbIX AaH Ha
pucyHke 13.1.

PucyHok 13.1 — Bug, Kp1BbIX ANUTENIbHOV NPOYHOCTU MaTepuana

,ql'lVITel'IbHaﬂ NMPOYHOCTb HEAPMUNPOBAaHHbIX pr6 onncbiBaeTCcAd 3aBUCMMOCTbLIO BUga
Ig(Tj) = A + B\a(KpTLW, +273) + G/(/,. ¢ 273) + Na(K,01. (13.1)

npuyem KoaddULMEHTblI KPMBbIX TMNa 2 W N1eBOI YacTu KPpMBbIX Tuna 1 Ans8 Of4HOro 1 TOro e mMatepuana
cosnapjatot.

34echb.

A, B. G. J— koathhnumneHTsl, NpuBeAeHHbIe 419 HEKOTOPLIX BUAOB MaTepuana B Tabnuue 13.2;

Z2) — BpeMms HernpepbIBHOIO AeiCTBUS HaNPsXeHUs 0%, KOTOpoe MaTepuas MOXeT BblAepxaTb 6e3 paspyLie-
HUA Npu TemnepaTtype t,. u;

0“— HOpPMaTUBHOE HanpsXXeHue B CTEHKe TPyObl nnn getanu (butuHra). MMa:

t — TemnepaTypa B cTeHKe TpyObl unu getanu (oputuHra), °C;

K, — pacueTHbI KO3 MLUNEHT 3anaca NPOYHOCTU, MPUHMMaeMblii no Tabnuue 13.4.

3HauveHns HanpsXeHUli B TOUKe Nnepenoma npegcrassieHbl BTabnuue 13.3. 3T HaNpsXXeHWUs cayXat rpaHu-
Leii ANst CNONb30BaHWs NeBO UMK NpaBoii YacTeli NOMaHO KpMBOW Ha pucyHke 13.1,6.

AnuntenbHas NPOYHOCTb apMUPOBAHHbIX TPY6 ONMUCbIBaeTCA 3aBUCUMOCTbIO BUAa

eg(tj = A + BLa(K)pPM + 273) + Gl(t<* 273) ¢ Np(K;pl). (13.2)
roe pu— HopmatuBHOe faBrieHue. MMa.
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Ta6nuua 13.2 — KoachdpuumeHTbl A. B. G, J A1 HEapMUPOeaHHbIX TPpy6 M3 pa3IMyHbIX MaTepuasioB

3TanoHHas kpusas KoadhhnumeHTsl
Marepuan Tun YacTb a B G J
PE 100 2 nesas -38.9375 0 24482.4670 -38.9789
npasas -20.3159 0 9342.6930 -4.5076
PE-RT Tvn | 2 nesas -190.481 -58219.035 78763.07 119.877
npasas -23,7954 -1723.318 11150.56 0
PE-RT tun |I 1 — -219.0 -62600.752 90635.353 126.387
PE-X 1 — -105.8618 -18506.15 57895.49 -24.7997
PP-R 80 2 nesas -55.725 -9484.1 25502.2 6.39
npasas -19.98 0 9507 -4.11
nesas -56.086 -10157.8 23971.7 13.32
PP-B 80 2
npasas -13.669 0 6970.3 -3.82
PP-H 2 nesas -46.364 -9601.1 20381.5 15.24
npasas -18.387 0 8918.5 -4.1
PP-RCT 1 —_ -119.546 -23738.797 52176.696 31.279
PB 125 2 nesasi -430.866 -125010 173892.7 290.0569
npasas -129.895 -37262.7 52556.48 88.56735
PVC-C tun Il. Tpy6bI 1 —_ -115.839 -22980 45647.94 54.73219
PVC-C tun Il. ontnHrm 1 — -72.6624 -15253 29245,14 35.54

Tab6nwuuya 13.3 — [paHNYHOE 3HAYeHMEe HanpsbkeHus o* Mla. B KOTOPOM COeAMHAIOTCS fieBas U npasBas yacTu
nioMaHoli kpvBoli (pucyHox 13.1. 6) oA HeapMUPOeaHHbIX TPy6

Temnepatypa 1/C
Matepuan

40 50 BO 70 75 BO 0 100
PE 100 7,29 6.6 6.01 55 5.27 5.06 4.67 4.34
PE-RT tvn 1 6.51 5.95 5.37 4.77 4.47 4.16 3.53 2.90
PP-R 80 5.97 5.37 4.82 4.31 4.07 3.84 341 3.01
PP-B 80 6.01 5.20 4.45 3,76 3.44 3.14 2.57 2.07
PP-H 5.79 5.29 4.78 4.26 4.00 3.73 3.21 2.70
PB 125 12.57 11.59 10.53 9.36 8.74 8.09 6.72 5,26
13.2.2 lMpn nepemeHHOM TeMnepaTypHOM pexunume CpPoKCNyx6bl Tpybonposoga onpeaensatoT CyMMapHbIM
BpemMeHeM ero paboTbl Npu Temnepartypax  lasap.
3pecb — pabouas (pacuyeTHas) TemnepaTypa uaM kombuHauma Temnepartyp (korga pabounx rtemnepa-

TYpP HECKOJIbKO):

tuKZ— makcumanbHasi paboyasi Temnepartypa, AeiicTBUe KOTOPOii orpaHNMYeHO BO BpeMeHWU. Kak npaBuso,
3Ta TemnepaTtypa umeeT CyMMapHY NpPoAo/KUTeNbLHOCTb AelicTBuA B npegdenax 10 % cpoka cnyx6bl Tpyb6onpo-
BOJa 1 xapakTepusyeT AONYCTUMOe KpaTKOBpeMeHHOe noBbilweHne tvaK > fpab. B Tom cnyyae, korga pabounx
TemMnepaTyp HecKosibKo (KoM6UHaums Temnepatyp), /bIK. 6yaeT ogHa, NOCKO/IbKY OHa NpeAcTaBnsieT coboli kpat-
KOBpeMeHHOe MoBblleHNe HanbosbLien paboyeli TemnepaTypbl;

fasap — aBapwuiiHasa TemnepaTypa, BO3HMKalolWaa B aBapuiiHbiX CUTyaumsax npu HapylweHnax B paboTe
cucTem perynmpoBaHus fabap > /bekc, NpUHUMaKOT paBHoli 100 4 HE3aBUCUMO OT pacyeTHOro cpoka cryx6bl Tpy6o0-
nposogja.

57



roCT 32388—2013

B yacTHOM crniyuyae, Korga pacyeT Be4yT Ha NOCTOsIHHYIO Temnepatypy (0, TemnepaTypbl (Wicu faaap moryT
OTCYTCTBOBATb.

Ta6nuuya 13.4 — PacyeTHble KO3(hULMEHTbI 3anaca NPOYHOCTU

PacueTHbIli koadhdMLWIEHT 3anaca MPOYHOCTU k.,

Maiepuan 0 3aBMCYMOCTU OT TeMmreparypbl
/paC<20*C (Pa0<20 *C toaB > tpaO *agap > Caic
PE, PE-RT, PE-X. PB 1.25 1.5 1.3 1.0
PP-R. PP-B. PPR-CT 14 15 1.3 1.0
PP-H 1.6 1.5 1.3 1.0
PVC-C tun i 2.5 1.8 1.7 1.0

13.2.3 CymmapHyto noBpexgaemocTb TYD, % onpegensatoT no dopmyne

TYD = Lla./1). (13.3)

rae a, — [0/5 BPeMEeHU AeiCTBUSA TemnepaTypbl (M0 OTHOLIEHMIO KO BCEMY CPOKY CNyx6bl Tpy6onpoBoaa, %;
L0/1KHO BbINOMHATLCA ycnoBue 1la, = 100 %;

T, — BpPeMsi HEMpepbIBHOIO AelicTBUS TemnepaTypbl (4, KOTOpPOe MaTepuran MOXeT BblaepxaTb 6e3 paspylie-

HUA, 4, onpegensemMmoe cornacHo 13.2.1.
13.2.4 Cpokcnyx6bl Tpy6onpoBoga siBnseTca BeNMUNHON, o6paTHoli TYD. n B rogax coctasnsiet

T* 1 (13.4)
TYD 87,66
13.2.5 Mpn NOCTOSAHHOM TeMMNepaTypHOM pexume pacyeT BeAyT TONbKO Ha oAHY TemnepaTypy fpal. Mpun
3TOM CPOK CNyX6bl B rogax
Tw-12_, (13.5)
8766
roe T, — BpPeMs HENpPepbIBHOIO AelcTBUA Temnepatypbl /paC
13.2.6 3agaBas MaTtepuan Tpybbl (puTuHra), cpok cnyxbel T n TemnepaTypHbili pexum (a,, t,.

rael=1,2,3...), Ha OCHOBE 3TaNIOHHbIX KPUBbIX A/INTE/IbHOW NPOYHOCTU METOAOM NOC/ieloBaTe/IbHbIX NPUGANXKE-

HWIi oNpeaenstoT HanpshkeHne B CTeHKe Tpybbl (uTuHra) Or (418 HeapMMPOBaHHbIX AeTasnen) nnn gasneHve p“

(4ns apMupoBaHHbIX geTaneii), Npyu KOTOPOM BbIUMC/IEHHbIV CPOK CNYX6bI Mo popmyne (13.4) coBnagaeT ¢ 3afaH-

HbIM B UCXOAHbIX flaHHbIX T. Mpumep onpegenieHnsa Of AaH B NpuaoxeHun E.
13.3 PacueTHble xapakTepuUCTUK/N maTepunanos
13.3.1 [JonyckaeMoe HanpshkeHue 418 HeapMMUPOBaHHbIX TPY6 BbIUMCAAKOT MO hopMyie
[a] = 0? KA K. (13.6)

roe Or — HoOpMaTMBHOE A/IMTesIbHOe COMPOTUBIIEHME Pa3pyLLEHUto, onpeaesisieMoe cornacHo 13.2.6 npu pacueT-

HOM cpoke cnyx6bl Tpy6onposoga T u paboyeit Temnepatype. MMa;

ICy — koadhdunumeHT ycnosuii paboTel TpybonpoBoga, NpuHnMaeMsblii no Tabnuvue 13.5;

Kc — koadhduuymeHT NpoyHOCTM coeAnHeHus Tpy6 u geTanei, npuHuMaeMsblii no tTaénuue 13.6;

Kn — koadhduuymeHT Xummnyeckoii cToiikocTn matepuana Tpy6, onpegensemblii Kak OTHOLWEHWE XUMUYECKO
CTOMKOCTN MaTepuana KaHHOMY BelLecTBY K XMMUYECKOW CTOKOCTU maTepuana Kk Boge. Matepran XMMnyecku
ctoek, ecnn 0.5 MK, < 1,0. XMMUYECKN OTHOCUTENbLHO cToek, ecnun 0,1 5/G,< 0,5. " XUMUUYECKN HECTOEK, ecnun
K%< 0,1. XMMunyeckyto CTolikocTb maTepunanos Tpy6 onpefensatoT No fAaHHbIM 3aBO0B-U3roToBuTENE NN NO
AaHHBbIM Cneunann3npoBaHHOl Hay4YHO-TEXHNYECKOW NuTepaTtypsbl;

K,, — KO3h(pUUMEHT yCIoBUiA NPOKNaAKM, NPUHUMAEMbI:

0.8 ANns NoA3eMHbIX TPy60NpoBOAOB, NPOKNaAbiBaeMbiX B rpyHTe (6e3 ycTpolicTBa kaHasioB) B MecTax, Tpy -
HOZOCTYMHbIX AN PbITbS TPaHLWEN B C/lyHae Ux NoBpexaeHuns;
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0.9 Ana nof3eMHbIX TPy60NpoOBOAOB, NPOKIaAbIBaeMbIX B rpyHTe (6e3 yCcTpoiicTBa KaHasi0B) Noj yCOoBepLUeH-
CTBOBaHHbIMW MOKPbITUAMYU;
1.0 oA ocTasbHbIX TPY60NPOBOAOB, B T. Y. A/11 HAA3EMHbIX TPy60NpPOBOAOB U TPY6ONPOBOAOB, MPOJIOXKEH-
HbIX B MOA3eMHOM KaHarne.
13.3.2 lonyckaemoe HanpshXeHne Npu ncnbiTaHUAX onpeaensatoT no popmyne

[eUs~™ c (13.7)
rae crt — HoOpMaTMBHOE COMPOTUB/IEHME pa3pyLlleHnto, onpegensemMmoe cornacHo 13.2.1 npu NoCcTOSHHOM feii-
ctBun Temnepatypsbl f, = 20 °C n cpoke cnyx6bl r, = 24 4, MMNa;
Kc — koaddnumeHT NnpoyHOCTN coefnHeHNs Tpy6 n aeTanei, npuHumaemblii no tabnuue 13.6.

13.3.3 Moagynb non3syyectn matepuana Tpy6 E, MMa. BbIUNCAAIOT C y4eTOM €ro U3MeHeHUs Npu 4anTeNnb-
HOM AeACTBUN Harpy3ku n TemnepaTypbl No hopmyne

£=Ne o. (13.8)

roe E20— mopynb nonsyyectn matepuana npu pacTskeHuun. Mla. npMHMMaemblii No AaHHbIM 3aBOAOB-U3rOTO-
BUTeNei. B cnyyae oTCyTCTBUA 3TUX AaHHbIX AOMNYyCKaeTCa No/Ib30BaTbCA NpuioxeHnem X:
Ka — koadduumeHT, yuntbiBaloWwmin BANSHWE TemnepaTypbl Ha AedopmaloHHble CBOCTBa MaTepuana un
npuHMMaeMmblii no Taénuue 13.7.

Ta6nuuya 13.5— KoadhdunumeHT ycnosuii pabotsl K,

Fpynna K MaTtepuan
TpaHcnop- TpchnopTMpyeMble peuwecrtea aTTpe;gZ,Mﬂ TeMne?Z PE.PE-RT PP-R. PP B pPVC-C
Typa. ERT R : -
TAPYEMbIX npoeoaa PE-X. PB PP-K vn I
upTecTa PPRCT
A 6) ymMepeHHO  ornacHble  BellecTBa
knacca 3 A 20 0.6 0.60 0.6
B a) roptouvie rasbl (I'T), KPOME CXKMKEH- 30 0.6 0.60 0.6
HbIX yrnesogopoaHbix (CYT), A 40 0.5 0.45 0.4
6) NerkoBoCnIaMeHsIloWmMecs  Xug-
koctn (NBXX). n 50 - 0.40 0.4
B) roptoune xuagkoctu (MK) \% 60 — 0.30 0.4
B TpyaHoroptouve (TI) n \ He3aBu-
Heroptouve (HIM) cumo 1.0

Tab6nuuya 13.6 — KoadhdmumeHT NPOYHOCTN coeMHEHWI Tpy6 1 AeTanei u3 pasnnyHbiX MaTepuasnos K.

Cnoco6 coegnHeHns PE.PE-RT, PP R.PP-B pPvVC-C MpumeyaHue
PEX.PB PP-H, vn 1l
PPR-RCT
KoHTaKTHaa ceapka BCTbIK: Ana nn-
- ONsA coefuHeHUst Tpy6 1 CoeauHUTENbHBIX AeTanei 1.0 1.0 TbiX geTa-
- AN1S1 U3TOTOB/IEHNSI PABHOMPOXOAHbIX NPAMbIX TPOWHM- nein kK. =1
KOB N CEerMeHTHbIX OTBOA0B 0.7 0.7 —
- AN N3rOTOB/IEHUSI TPOMHMKOB PaBHOMPOXOAHbIX KOCbIX
M HEPaBHOMPOXOAHbIX MPAMbIX 0.4 0.4 -
KoHTakTHaa cBapka BpacTpy6 AN coefuHeHus Tpyb un
coeVHUTENbHbIX AeTanei 1.0 1.0 —
OKCTPY3MOHHasA cBapka (Npu V-o6pa3Hoii pasgesike Kpo-
MOK):
- 4NA coeguHeHUs Tpy6 0.6 0.55
- 4191 N3rOTOBNIEHUS TPYO U CErMeHTHbIX OTBOAOB 0.4 0.4 —
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OkoH4YaHne Tabnuubl 13.6

PPR.PPB.
Cnoco6 coeanHeHns PE.PERT, PP-M Pvc-C Mpumeuanne
PE-X.PB : T7n il
PPR-RCT
[asoBas npyTkoBas cBapxa (Npu V-o6pasHoil pasgesike Ana nn-
KPOMOK): TbIX geTa-
- ANA coeuHeHns Tpyo. 0.35 0,35 0.4 nein K. =1
- NS N3rOTOB/NEHUSI TPOHWMKOB N CErMEHTHbIX OTBOZOB 0,2 0.2 0.25
Ha cBo60AHbIX hnaHLuax, ycTaHaBMBaeMbIX:
- Ha npuBapeHHbIX (MPUKIEEHHbIX) K Tpy6am BTy/ikax nog,
donaHey, 1.0 1.0 1.0
- Ha Tpy6ax ¢ hOpMOBaHHbIMY YTO/ILLEHHBbIMY BypTamm 0.9 0.9 —
- Ha Tpy6ax ¢ OTGOPTOBKOW 0.7 0.7 0.7
Ckneiika BpacTpy6 ANns coefvHeHNs Tpy6 1 coeguHUTeNb- - - 1.0
HbIX geTanei
Tabnuuya 13.7 — 3HauyeHusa koadhduumeHTa K,, B 3aBMCMMOCTM OT Temnepartypbl
MaTepuan Tpy6 Temnepatypa. *C
20 30 40 50 BO 80 100
Monuatnnen 1.0 0.80 0.65 0.50 0.40 — —
MonunponuneH 1.0 0.85 0.75 0.60 0.50 0.35 0.2
MonneuHunxnopug, 1.0 0.90 0.85 0.80 0.70 — —

13.3.4 KoadhpumuymeHT MNMyaccoHa g npu Temnepatype 40 40 °C go/HKeH NpUHMMaTbCs:
-ONA nonnatuneHa nnonunbyrteHa pasHbim 0,45;
-4NA nonunponuneHa pasHbim 0,41;

-01A nonBuUHUAXNopuaa paBHbiM 0,37.
[Ans Tpy6onNpoBOAOB, TPAHCMOPTUPYIOLLMX BelecTBa C TemnepaTypoii cBbiwe 40 °C. 3HaueHne Koagpgu-

umeHTa MyaccoHa fonycxaeTcs NpMHUMaTb paBHbiM 0,5.
13.3.5 Koa(hhULMEHTbI IMHEHOTO TeEMNEPATYPHOTO pacluMpeHusi MPMHUMAIOT MO AaHHbIM 3aBO0B-MU3r0TO-

BuTENeli. Mpn oTCYTCTBUMN 3TUX AAHHbIX [0MYCKAeTCS MUCMO/b30BaTh 3HAYEHUS, NPUBEAEHHbIE B Tabnuue 13.8.

Tab6nuuya 13.8— KoathhnUMEHT NMHEHOIO paclunmpeHns
KoachtpmLmieHT fMHeHOro paciumpeHus a. km/mMm *'C

Matepvan Tpy6
Monuatunexn 2,2-104
MonunponunexH 1,5-10-4
MonueBnHUAXNopug, 0.8-10 4

13.4 OnpegeneHve TONWNHbI CTEHOK NA4O0NYCTUMOTO AaBNeHnnA
[JonycTumoe pgaBneHue Anst HEAPMUPOBAHHbLIX TPY6 paccunTbIBalOT No popmye

13.4.1
(P) = 2sH _ 2ol (13.9)
(on-s) ~SDR-1
rae O — HOMUWHa/IbHbIN HapyXHbIA guameTp, MM;
s — HOMWHaslbHas TONAWMHA CTEHKWN, MM;
[a] - pacueTHOe gjonyckaemoe HanpsxeHue cornacHo 13.3.1, MNa;

SDR — 6e3pa3MepHasi Be/IMYMHA, YNC/NIEHHO paBHasi OTHOLWIEHWNIO HOMMWHANIbHOIO HApYXHOro AnameTpa

TPy6bl K HOMUHANBHO TONLWNHE CTEHKN:

SDR -i— (13.10)
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13.4.2 B npuHATOl B HACTOsILLee BPeMs MeXAyHapoAHOW Kinaccuukalm MapKMupoBKa NosMMepHbIX Tpy6

NPoBOAMTCA MO CEPUAM TONWMHBLI S. Kaxaoi cepun S cooTBeTcTBYeT onpegesnieHHoe SDR. Mexay S n SDR
YyCTaHOB/IEHO O HO3HAYHOE COOTBETCTBUE

SDR = 25 + 1. (13.11)

13.4.3 ToNWMHY CTEHKM TPYDObI paccUnTbiBatOT No oopmyne

._ pPa (13.12)
2[o]-p ’
roe s'— pacyeTHast TOJIWMHA CTEHKW, CM;
p — pacyeTHoe gaBsieHue BTpyb6onposoae, MMa.

13.4.4 TonwmHa cTeHkn utnHros us PE. PE-RT, PP-R, PP-H, PPR-CT, PP-B gonxHa 6biTb He MeHee
paccumMTaHHol gna Tpy6 TOro e TunopasmMepa v Tex Xe ycrioBuii akcnayatauum. TonuwmHa cteHku nsz PVC-C
Tvn Il goskHa 6bITb He MeHee pacCUYnMTaHHOW A5 Tpy6 TOro e Tunopasmepa v Tex e ycnoBuii akcnayatauumm,
YMHOXEHHO Ha koadhuumeHT 1,35.

13.4.5 PacyeTHYIO TO/IWMHY CTEHKN OTBOA0OB PeKOMeHAyeTCs onpeaensaTb no dopmyne

SItO = (13.13)
roe Sr— pacyeTHas TO/WMHA CTEHKN TPy6bl, Bbluncnsemas no popmyne (7.1);
K, — KO3adhduumeHT, onpeaensemblii no dopmyne
(13.14)
4y ~r 2

13.4.6 PacyeTHyO TONLWMNHY CTEHKMN TPDOMHMKOB peKoMeHayeTCcs onpeaensatb no doopmynam 7.4.
13.4.7 flonycTumoOe flaBsieHne 419 apMUPOBaHHbIX TPY6 paccunTbiBaloT No doopmyne

[P)=p; KWKNK,, (13.15)

roe p"' — HopmMaTMBHOE AONYCTUMOE AaBneHue, MlMa. onpeaensemoe corfacHo 13.2.6 npu pacyeTHOM CpPOKe
A aony A A

cnyx6bl Tpy6onposoga T v paboyeii Temnepatype.
OcTanbHble KO PULMEHTbI NPUHMMAIOT cornacHo 13.3.1.
13.4.8 BenuuuHa Npo6HOro fgaBneHnsa Npu NCnbITaHUAX pyalcocTaBnaseT

puG, 2 1.25p. (13.16)

Mpo6Hoe AaBfieHne pPUOIA0/HKHO YA0BNETBOPSATH YC/I0BUIO

(13.17)
Pncn M
roe p — pacueTHOe faBrsieHne B Tpyb6onposoge, MMa;
(0) — pacuyeTHOe gonyckaemoe HanpshkeHue corniacHo 13.3.1. MMa;

[A)ucr — gonyckaemoe HanpsXeHne NpyM NcnbiTaHMAX cornacHo 13.3.2. MMa.
13.5 OueHKa Hecyl,eil CNOCOGHOCTU HOAPMUPOBAHHBLIX XXECTKUX TPy6ONpoOBOAOB

13.5.1 PacuyeTHble HanpshkeHus onpepensaT cornacHo 9.2.1—9.2.12, npu 3TOM MNpUHUMAIOT
oy=ow=0*r=11n/0=1/=1/p=1./=1

13.5.2 PaccTosHMA Mexy onopaMun Ao/HKHbl ONpeaeniTbCA COrlacHO peKoMeHAausaM NpunoxeHus b.

13.5.3 Hecyuyto cnoco6HOCTb A4N5 rMbkMx Tpy6onpoBoaoB He oueHnBatoT. OLeHKy Hecylleil cnocobHOCTH
XeCTKUX Tpy6bonpoBOA0B NPOBOAAT OT HAarpy30kK U BO34eNCcTBUi B pabovyem COCTOSAHUM, COOTBETCTBYHOLEM pac-
YeTHOMY flaB/IeHMIO0 P U pacyeTHOl TemnepaType t, 3a KOTOPY0 06bIYHO NPUHMMAIOT MakKCUMasibHOe 3Ha4YeHune
pab6oueii Temnepatypbl. [lns onpegeneHns nepemMeLlleHnii n Harpy3ok Ha onopel cnegyeTt AONO/THUTENIbHO MPOBO-
ANTb pacyeT B pexnmMe UCnbITaHWA.

13.5.4 HecyLyto CNOCOGHOCTb XXeCTKMX TPy60NpoBOAOB C/ieAyeT NPOBEPSATL NO YCNOBUIO

0.5 [o]. (13.18)

roe o0 — aKBUBA/IEHTHOE HanpshXeHue, onpegeniseMmoe corsacHo 9.2.12;
[o] — gonyckaemoe HanpsxeHune, onpegensemoe corsacHo 13.3.1.
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13.5.5 HecyLyyt crnoco6HOCTL N0 YyCNOBUSIM AONYCTMMO OBanun3aumny NonepeyHoro ceYeHms Ans MecTkx
1 TMGKMX TPY6GONPOBOAOB C/iefyeT NPOBePsiTh MO YC/I0BUIO

e<n. (13.19)

P,Da
roe ea T'p- 100 % — oTHOCUTeNbHaA BepTukasnbHas gedopmanmsa BepTukaibHOro gnameTtpa Tpybbl, onpege-

nsaemMas cneymann3mpoBaHHbIM pacyeToM;
(e)— ponycTumasn oBanmsalunsa NonepeyHoro ceyeHns Tpybbl, NpMHNUMaemas:
- oNA NnonnaTuaeHa paBHow 5 %;
- ANs noNMnponusieHa paBHom 4 %;
- AN NONVBUHUAXN0PUAA paBHO 3,5 %.

De — HOMUHaNbHbIA HapyXHbIi AnameTp Tpy6bl, MM; ADU — O0epTUKANbMOE MU3MEHEHWE HapPYXHOTo gnameTtpa (pUCyHOK 13.2), Mm

PucyHok 13.2 — BepTukanbHasi gechopmauys Tpy6bl

13.5.6 Kpome TOro, goshkHa MPoOBepPATbCH YCTOWYMBOCTb KPYroi hOpMbl NMOMNEPEYHOro CeYeHNs NoA3eM-
HOro Tpy6onpoBofa B rpyHTe, B T. Y. NPV BO3MOXHOCTU €ro BCM/bITUA B pe3ynbTaTe feCTBUS TPYHTOBbIX BOZ U
npu OTCYTCTBUW BHYTpPeHHero gassieHus. KoadduumeHT 3amaca No ycTOMYMBOCTM MpU 3TOM NpUHUMAlOT
paBHbIM 0.6.

13.5.7 YCTOAYMBOCTb OLLEHUBAKOT COrnacHo popmynam pasgena 15.

14 Tpy6onpoBoAbl C HAPYXHbIM U3ObITOYHLIM AaBfieHnem (BakyyMHble)

14.1 O6uwmre NnoNoxeHns

14.1.1 HacToAwwWii cTaHAapT pacnpocTpaHaeTcs Ha Tpy6onpoBoabl, paboTatouwme nog Bakyymom nUnm Ha-
PYXHbIM laB/IeHNeM, B KOTOPbIX OTCYTCTBYeT N0O/3y4ecTb Matepuana. PacueTHasa Temneparypa CTeHOK Tpy6onpo-
BOZa NMpv yrnepoancToi cTasin HO JO/MKHA NpeBbiwaTtb 380 ®C, 420 °C npn HU3KOMErMpoBaHHOW. 525 °C npwu
ayCTEeHUTHOIA.

14.1.2 Ans Tpy6 1 (hacoHHbIX AeTasneli, HarpyXXeHHbIX HApPY>XXHbIM AiaB/IEHUEM, TOJIWNHY CTEHKA U [ONYCTU-
Moe flaB/ieHne cnefyeT onpeaensitb U3 yC/0BUS NPOYHOCTU 1 yCTOMYMBOCTU. Mpu 3TOM AONYCTUMOE MO YyC/10BU-
AAIM MPOYHOCTU faBieHMe BbIYMCAAIT Npn = 1. a TOAWMHY CTEHKN MPUHUMAIOT paBHOM Ppa3HOCTN HOMUHAIbHO
TO/IWMHBI U CYMMapHOW npubasBku (s — c).

14.1.3 PacueTHy!0 TO/WNHY CTEHKM NpU AeliCTBUN HAPYXHOTro AaBfieHns Tpy6 1 hacoHHbIX AeTaneli onpe-
LenslT cornacHo pasgeny 7 u3 pacyeTta Ha BHyTpeHHee M36bIToyHOe gaBrneHue p = 0.2 MlMa. 3aTem A0ONOAHN-
Te/IbHO NPOBEPSAIOT YC/I0BUE: pacHeTHOEe HapyXHOe N3bbITOYHOE faB/IeHME AO/KHO ObITb He 60/1ee A0MYyCKaemMoro
HapyXHoro gasrneHus p i [p]. Mpu HEBbLINOMHEHUM 3TOTO YCNOBUSA CAeayeT YBEMUYNUTb TONLWNHY CTEHKN Nn6o
YKpenuTb Tpy6y KO/bLaMU XeCTKOCTH.

14.2 [Jonyckaemoe HapyxHoe faBfieHue gns Tpy6

14.2.1 JonyckaeMoe HapyXHoe faBneHune aonsa Tpy6 BbIYMCAAOT NO hopmyne

M- | |p~ . m (14.1)
X

rae 4oNycTMMOe HapyXXHOoe faBJieHne U3 yCN0BUS MPOYHOCTH
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2[n)(s-c) 14.2
IPIn = o -(s-c) ( )

a foNyCcTUMOE HapyXXHOe AaB/ieHNEe U3 YCI0BUSI YCTOWUMBOCTH

2.08£ o
Ply = (14.3)

npu B. = min 11,0; 0.945£ (14.4)

roe L — adpdpektnBHas gnuHa Tpy6bl. B kayecTBe L pekomMeHAyeTcs NpUHMMATb PacCTOsiHUE MexXAy 3/1eMeH-
Tamu, NpenAaTcTBYOWMMM AedopMaunaMm MNONepeyHoro ceyeHms Tpybbl (oBanusauun): pebpamu
XEeCTKOCTH, hiaHuamu, TpoliHUKaMu, WwTyuepamy 060pyaoBaHNsA UT. 4.
B cnyvyae oTcyTcTBMA faHHbIX O BenuuuHe L BmecTto chopmynbl (14.3) gonyckaeTca MCNonb3oBaTb
thopmyny

[piy = (14.5)

14'.2.2,U,OI'IyCKaeMOe HapyXxHoe faBnieHne ansa prﬁ, noakpensieHHbIX KOJIbLaMUn XXeCTKOCTU, BbIYUCIAKOT NO

copmyne
[0 =min((pl,.[pU- (146)
rae [p]. — Aonyckaemoe gaBJ/ieHne U3 YC/I0BUSA YCTONYMBOCTM TPYObl MeXAY KO/bLLaMM XXeCTKOCTH;
[pb — TO Xe Bceii Tpy6Gbl BMECTE C KOJIbLLAMU XECTKOCTHU.
14.2.3[1,0nyCKaeMoe AaB/ieHne U3 YCNI0BUS YCTOWYMBOCTU TPYObl MeXAY KOMbLAaMM )XeCTKOCTN

[p1,3 (14.7)

rae AonycTuMmMoe HapyXXHoe faB/ieHne U3 ycaoBms NPOYHOCTHY [P, BbluMcnAtoT no hopmyne (14.2). a gonyctumoe
Hapy>XHoe faBJ/fieHne U3 ycroBusa ycTtonunsoct no cpopmyne

208

o (s-c Vv
nye2 b \ D

(Pity = (14.8)

npy B2=min |Ne 0.945a”~ } . (14.9)

roe b— paccrosiHue Mexay rpaHsiMmn Kosew, XecTKoCcTH (CM. pucyHok 14.1, a).
14.2.4 [onyckaemoe faBJieHVe U3 yC0BUS YCTOWUMBOCTM BCeli TPY6bl BMECTE C KO/bLLaMU XXEeCTKOCTN

(14.10)
rae 4ONycTUMOE HapyXXHOe AaBJsieHne U3 yCI0BUSi MPOYHOCTM BbIYMCASAIOT Mo hopmMysie
2(01(5-0+2714
14.11
(Pbn 3 Da-(s-c) ( )
a U3 ycnoBus yctoiiumBoctn — no cpopmyne
(Pby ., 20& b {kjs-cWS (14.12)

kfhny L \ D )
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npyn B3=min jto; 0 . 9 4 5 J (14.13)

A — KO3 ULMEHT CHUXEHMSA NPOYHOCTU CBAPHOTO LW BA KOJIeL, XKeECTKOCTH;
[0]*— ponyckaemoe HamnpshXeHUe maTepuasna KosbLia XXeCTKOCTU NPpU pacyeTHOW Temnepartype;
K — KO3((PMLMEHT XECTKOCTUN TPY6bl, MOAKPENNIEHHOR KOTbLAMYU XECTKOCTH

I 10.9/

| — paccTosiHVe Mex Ay OCSIMU KOJeL, XeCTKOCTU (CM. pUCYHOK 14.1. a);
| — 3hhEKTUBHbIA MOMEHT MHEPL MW NONEPEYHOTO CEYEHUS KOMbLa XXEeCTKOCTU (PUCYHOK 14.1,6)

14.15
/=/*+ 109 N +y,<5-c) « ( )
rae/* — MOMEHT UHEepPLMN MONEPeYHOro ce4YeHns KosbLa XXeCTKOCTU OTHOCUTEeNIbHO OCU. npoxoasuieli vyepes
LeHTp TAXecTu;
»X — nowagb NOMNepeyHOro cevyeHns KosibLa )XeCcTKOCTU;
B — paccTosiHMe MexXAy LLeHTPOM TsXeCcTU MOomnepeyvyHoro CeYeHus KOo/blia XXeCTKOCTU U CepeAuHHON no-
BEPXHOCTbIO ceyeHus Tpy6bl (CM. pucyHok 14.1, 6):
l,, — addeKTMBHas AMHA Tpybbl, yunTbiBaeMas npu onpegeneHnmn ahpheKkTMBHOro MOMeHTa nHepuumn
* .
0 *nvin(/;/4+ryO(B-C)). (14.16)
rae //;1 — wWMpuHa NoNepeyHOro ceYeHUs KosbLa )XeCTKOCTM B MecTe ero npmBapku KTpy6e.

B cny4yae oTcyTCTBMSA AaHHbIX O Benu4uuHe L Bmecto chopmynbl (14.12) gonyckaetcs Mcnonb3oBaTb
thopmyny

fPIry (14.17)

14.2.5 Tpwn pacueTe Tpyb Ha AaB/ieHNEe KOIPDULMEHT 3anaca yCTONYMBOCTN NPUHUMAIOT paBHbIM y= 2.4,

a — Tpy6a, NoAKPenseHHas KonbLaMn XecTKoCTu. 6 -- peb6po XKecTKoCTH

PucyHok 14.1 — Tpy6a, NoAKpenneHHasi KosbLamm XecTKoCcTu
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14.3 [onyckaemoe HapyXHoe gaBreHue Ansi (DacOHHbIX geTanei

14.3.1 Jonyckaemoe HapyXXHoe faB/sieHne Ans 0OTBOAOB BbIYNCAAOT Mo popmyne (14.1). rae gonyctumoe
Hapy>XHoe faB/ieHne U3 YC/I0BUSI YCTONYMBOCTU BbIYUCIAIOT No chopmye (14.3), a AonycTUMOe HapyXHoe aaBre-
HVe U3 yC/I0BUSA NPOYHOCTU BbIYUCAAIOT Mo hopmyne

(Pin  Dak(-(s-c) (14.18)

14.3.2 Jlonyckaemoe Hapy>XHOe faBrsieHue AN Nepexo[oB BbluMcnaoT no dopmyne (14.1), rae gonyctu-
MOe HapyXHoe flaB/ieHne U3 yCN0BUSA NPOYHOCTU BbIYMCIAIOT MO hopmye
2(fl](s-c)cosa
Mn Ds-(s-c) = (14.19)
a JonyCcTUMOE HapyXHoe gaB/ieHne N3 yC/10BUSA yCTONUNBOCTN — No hopmye

POBERs fi.4-ti \2.5
[Ply nyB/ m , e

roe /| — AnvHa nepexopa (CM. pUCYHOK 7.2),

Op+Oh- 4s Dj-2s

max 2 cos« cosa -0,31(Da+Dn-4s)f # c 4&5tga (14.21)
npu 8, =minjl.0:0 ,9 4 5"~ 1 (14.22)
14.3.3 [Jonyckaemoe HapyXHoe faB/ieHne A1A TPOHMKOB N BPE30K BbIYNCAAIOT No popmyrie (14.1). rae

A0NyCTUMOE HapyXXHoe AaB/ieHne U3 yC/I0BUSA YCTONUYMBOCTY BblUMCASIOT No popmyse (14.3). a U3 ycrioBusi Npou-
HOCTM — Mo hopmynam:

- C HaK/IOHHbIM OTBeTBJ/IeHueM npu 75 °> y£45°

(Pin " (14.23)

0, +A ,+0.7A, +0'5
- npun 90° >y£ 75e
_ .., 2lal»Pg(s-c). 2(q)(s>.-cfo)~
[Pin - m'“( Da-{s-c) ' de-(8t~cth)

14.3.4 lonyckaemMmoe HapyXHOoe faBJieHne ANs 3NUNTUYECKO 3arnyLKn BelUMCAOT no coopmyrie (14.1),
rae AonycTuMoe HapyXXHoe laB/ieHne U3 yC/10BUSA NMPOYHOCTU BbIYUCIAIOT MO hopMyiam:
- ANA 9NAUNTUYECKOW 3ar/ywkn 6e3 LeHTpasibHOro oTBePCTUSA

8(s-c)h

(14.24)

) (14.25)
Pin - ga2n(s-c)
-4N5 3NNIMNTUYECKON 3arnyLKn ¢ LeHTpasibHbIM OTBEpPCTUEM
pin 2”  gnen (14.26)
Oon-2h{s-c)
[lonycTUMOe Hapy>XHOe AaBJieHne U3 YC/I0BUSI YCTORUYNMBOCTU BbIYUCTIAIOT NO hopmyne
\2.6
2.6£ [ 4rt(s-c))
b A -] . (14.27)
rae ka — koadppunumeHT, onpegensemMblii no dopmyne
1+(2,4 + 8x)X
J  1+(3+10x)x
(14.28)

npux=1 0 ~ (™ ).
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14.4 PekomMeHAYyeMblii NopsafokK pacyeTa

14.4.1 PacuyeT BaKyyMHbIX Tpy60onNpoBOAOB BeAYT B C/ieAytoLeM Nopsake:
1) onpegesieHne TOJWMNH CTEHOK TPY6 cornacHo pasfeny 7, Npyv 3TOM pacyeT NPOBOAAT Ha BHYTpeHHee

n36bITOYHOEe aaBneHue 0,2 MMa;

2) npoBepka AOMNYCTUMOrO Hapy>XHOro M36bITOYHOrO AaBs/leHUA cornacHo 14.2 n. npn Heo6xo4MMOCTH,
yBenuyeHne TOoNWNHbI CTEHOK;

3) NnoBepoYHbIi pacyeT TpybonpoBoaa Npu UcnbiTaHMAaX No pexumy NAKOH cornacHo pasaeny 9, npu aTom
pacuyeT BeAyT Ha BHYTpeHHee n3bbIToOuHOe gaBneHune 0,2 MMa;

4) noBepoOYHbIA pacyeT Tpyb6onpoBoga C YYEeTOM HaApPY>XHOTO U36bITOYHOIO AaBneHUsi no pexumy MNaH

cornacHo pasgeny 9.
5) NnpoBepKa Ha yCTOMYNBOCTb CTEHOK corslacHo 15.5.2 Ha aTanax 2. 6,8.

15 TMoBEpOYHbIA pacyeT Ha YCTOMUYMBOCTb

15.1 YcnoBHble 0603HaYeHnNA

[N] — nonyckaemoe npogonsbHoe ycunve 13 ycrioBuii ycToiiumsocTu, H;

N — pacueTHoe npofoibHOe ycunave BTpy6onpoBoge, onpejesisieMoe pacieToM Tpy6GonpoBoAa Kak ynpy-
roli CTEPXHEBOM CUCTEMbI C Y4ETOM peasibHOM KoHUrypauny Tpy6onpoBoaa, rm6KoCTV 3/1EMEHTOB, CUJT TPEHUS B
onopax CKOMbXeHUsi U B3aMMOAeliCTBUS C TPYHTOM MO MeToAaM CTPOUTENbHOM MexaHuku. H.

nj — KO3hPMUNEHT 3anaca NPOAOSILHON YCTONUMBOCTU.

15.2 O6wme NonoxeHns

15.2.1 YcnoBue obecnevyeHns NpoAosibHON yCTOUYMBOCTU TPy6oNpoBoaa OT CU/IOBbIX (HecamoypaBHOBe-
LWEeHHbIX) BO3AeNCTBUIA Ha 3Tanax 1,5,7 ssBnseTca 06si3aTe/IbHbIM.
Mpumepbl TakMX BO3AeACTBUI NoKa3aHbl Ha pucyHke 15.1, raqe noTeps yCTOMYMBOCTU Bbl3BaHa AelicTBMEM

pacnopHbIX yCI/II'II/IVI OT BHYTPEHHEro gaBjieHNA B OCEBOM KOMMNMeEHcaTope.

e

a — (hopma narepm ycrToiiumBoctTu Tpy6onposBoga C OCeBbIM KOMMeHcaTopoMm 6e3 HanpasisiouWux onop, 6 — TO Xe C Hanpas-
NALWUMM Oonapamu 0KON0 KOMMNeHcaTopa, B -+ To Xe C HanpaBAsioW UMK onopaMn no Bceit AnuHe Tpy6onposoja

PucyHok 15.1 — dopMbl NOTepr YCTOMUMBOCTY TPy60NpoBOAa OT CUIOBbIX BO3AENCTBUIA

15.2.2 Ycnosue o6ecneyeHuns NPoAosibHOM yCTOMUMBOCTM Tpy6onpoBoa OT COBMECTHOTO AeiiCTBUSI CUIO-
BbIX M fle)OpPMaLMOHHbIX BO3AENCTBUIA Ha aTanax 2,6 .8 sBNSeTCA PeKOMEHAYEMbIM, HO HE 06513aTe/IbHbIM.
Mpumep Taknx BO3aeicTBUI NOKa3aH Ha pucyHKe 15.2. rae noTepsi yCTOMUMBOCTY Bbi3BaHa TemMnepaTypHbIM

pacwupeHnem Tpy6onpoBosa.
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NLUNA-——
W If

6

a — opma notepu yctoilunsocTU TpyGonposoga 6 — yAsMHeHWEe Haj3eMHOl TpyGonpoBoja, e — yA/MHeHWe TpyGonpoBoja
6eckananbnoil npoknagku

PucyHok 15.2 — ®opmMa noTepu ycToiuMBOCTY TPyGONpPOBOAa OT AediOPMALMOHHBIX BO3LeCTBIIA

BbINnosHEHWe yC/I0BUSA YCTOMYMBOCTN OT COBMECTHOIO AeNCTBUSA CU/TOBbIX U AedOopMaLnOHHbIX BO34ENCTBUI
pekoMeHayeTca obecnevnBaTb NO COOOPaXKEHNAM.

* (PYHKLUMOHAIbHBIM: NPY BbINyYMBaHUN MOXET NPOU30/TH pa3ynanoTHeHne dnaHLeBbIX CoefgnuHeHnl (pucy-
HOK 15.3, a), Tpy6bonpoBog MOXeT NOAHATLCA Haj onopamMu (PUCYHOK 15.3, 6), MOryT BO3HUKHYTb CU/IbHblE BUbpa-
umn Tpybonposoga oT NpUcoeMHEHHOro o6opyaoBaHnsa uin embpaumm B BETPOBOM NOTOKE;

- 3CTETMYEeCKMM: BHELWHWI BUA NOTepABLUEro ycToliumBoCcTbL Tpyb6onpoBoga nokasaH Ha pucyHke 15.3, B.

\M/ MW

r

a — copma noiepH ycToiiunBocTn TpyGonposoga, 6 — TO Xe NpuW HaA3EMHOM Nepexoje 4Yepe3 peky, B — TO Xe Ha acTakaje.
I — TO Xe B KaHane

PucyHok 15.3 — TpuMepbl NOTepu yCTONUMBOCTH
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BMecTo ycnoBusi o6ecrneyeHuns ycToliumBocT Tpyb6onpoBoga OT COBMECTHOIO AeiCTBUSA CUNOBbIX naedop-
MaLMOHHbIX BO34eCTBUIA MOXeT 6bITh TaKXe NCNO/Ib30BaHO YC/I0BME OFPaHNYeHNA MakCcMMasibHbIX NPOrM6os npu
BbIMy4YnBaHUN NOTEPSABLUErO yCTONUYMBOCTL TPy6onpoBoaa cornacHo 15.4.3. BennumHy makcmmasnibHOro npornéa
A npu BbiNyuYnBaHNN PeKOMEHAYEeTCA OrpaHnymBaTb UCXOAA U3 CAeAyHoLWNX COobpaxeHnii:

- KOHCTPYKTMBHbIE, NPOrn6 A He A0/KEH NpeBbIlWaTh Be/IMUMHY 3a3opa [[] mexay Tpy6oii n 6nmsnexawmmmn
KOHCTPYKUMAMU (CTEHKO KaHana, cocegHMMU Tpy6aMn, CTPOUTENTbHbIMU KOHCTPYKUNAMU U T. A4.);

- acTeTnyeckne: Npornb A He AOJKEH NpeBbillaTb 3a4aHHYI0 U3 3CTETUYECKUX COOBpaXeHUli BeNNUYNHY
3a3opa [g]. PekomeHayeTcs npuHumaTh [A] =0.50n

15.2.3 KoadhpuumeHT 3anaca NnpoAo1bHON yCTONUMBOCTU NpUHMUMaroT n™ = 1.3.

15.2.4 flonyckaeTcs Ucnosib3oBaHne 60/1ee TOUHbIX YNCIEHHbIX METOA0B pacyeTa Ha YCTOMUYMBOCTb C y4e-
TOM pa3BUTUSA yNpyrosnactTuieckux gedopmannii UreoMeTpuyYeckoii HesIMHeHOCTH.

15.3 TMpopjonbHaa ycToiiumBOoCTb NpuU 6eckaHanbHOM NpokaagKe B rpyHTe

15.3.1 B Tpy6onpoBogax 6eckaHanbHOl Npoknagky B rpyHTe B cedeHun Tpy6onposoaa BO3HMKaeT Npo-
[O0NbHOE oceBoe cxumatolee ycunne N koTopoe MOXeT NMPUBECTU K BbiNyyYnBaHMIO NOA3eMHOro Tpy6onposoaa B
BepPTUKa/IbHOWN NNOCKOCTM (PUCYHOK 15.4. a). M03TOMY KOHCTPYKTMBHbIE NapamMeTpbl (KOHuUrypauuto ocu Tpy6o-
nposoga. ero rnybuHy 3anoxeHuns) pekomeHayeTcsa onpeAenaTb U3 yC/10BUA ob6ecneyvyeHns NpoaosbHON ycTonum-
BOCTU

N*[N\. (15.1)

15.3.2 [lonyckaemMoe NpoAo/ibHOe YCW/ne ONpeaensitoT no gpopmyne

(15.2)
rae (Wln — gonyckaemoe oceBOe CxXuMatoliee ycusamne, n3 ycrioBuss npovyHoctu. H
[Vin=F «o0,,; (15.3)
°0o,t — npepen TekyyecTu Npu pacyeTHON Temnepatype. /18 No/IMMepHbIX TPy60NpoBOAOB BMECTO OA, Noj-
CTaBNAIOT 3HaYeHne 0“:
[Wly — kpuTnueckoe oceBOe Cxnmarolee ycuane n3 ycnoBus ycTtonumBocTu. H.
[N]Jy~r"~-"p~F2E 4\ (15.4)
rae frp— conpoTusneHune cABUry B NPOA0/IbHOM HanpasB/ieHUN corsiacHo 6.2.13;
O — pacueTHas ygepXxuBarolian Harpy3ka rpyHToBOW 3acbinkn. H/mm (pucyHok 15.4, 6).
3HauveHne yaepxusatoleii Harpy3km Q, H/mm. onpegenstoT no doopmyne
0 =Q, ¢ 2Qf +q, (15.5)
rae Q,, — pacueTHbI BeC yC/IOBHOIO C/106 TpyHTa Hag Tpy6oii. H/mm;
Qc — pacueTHasi cuna TpeHus, yaepXxusatowas yc/noBHblli cnoii rpyHTa, H/mm;
g — pacyeTHbI Bec Tpybbl C n3onsumeli n NPoAyKTOM Ha eAUHULY ANMHBI Tpy6onposoga. H/Mm.

3HaueHun yaepxuBatroLWmnx Harpy3ok Qw, QF. g c yueTom KoaduuneHTOB HaJexHocTu no Taénuue 6.1
NPUHUMAIOT MEHBLIVMU eANHULbI.

(15.6)

Qf = 0,5 kfwzZ2g (0.7<prp) ¢ 0,35/cc”Z /cos (0.7«pfp). (15.7)
Mpun Dk2 1000 mm npuHumatroT k= 1. a npn Dk< 1000 mm npuHmumatoT K = DK/1000.
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a 6

a — (hopma notepu ycTtoilumBocTu; 6 - * pacuyeTy Ha yCTOW4YMBOCTbH

PucyHok 15.4 — BbinyunBaHue noasemMHoro Tpybéonposoga

15.4 TpoponbHasa ycTOMUMBOCTb Haf3eMHbLIX TPY60ONPOBOAOB Y NOA3EMHbLIX TPY60ONPOBOAOB B
KaHanax

15.4.1 [ns Tpy6onpoBOAOB, NPOK/IaAbiBaeMbIX HA CKOMb3ALWMX oNopax, ycsioBue o6ecnevyeHns Npoaosib-
HOW yCTOYMBOCTN OT CU/IOBbIX BO3AENCTBUI MMeeT BUA

bl (WA, (15.8)
roe (A))— ponyckaemoe NpofosibHOe YCUNE U3 YCNI0BUS YCTOWYMBOCTY.
[N] = max ([1(.{¥b); (15.9)

(W), — ponyckaemoe npoaonbHoe ycunue. H. onpegensemoe no gpopmyse (15.2). B KOTOpyto NnoACTaBNAOT
oceBoe cxumarowee ycunue [/Ily ns ycnosus yctoliumBocT 6eCKOHEYHO A/IMHHOTO nNpsiMoro Tpy6onposoaa B
ropuM30oHTasIbHO N/IOCKOCTU Ha CKOMb3ALWMNX onopax (pMcyHok 15.5):

rae p — KoapuruneHT TPEHUS B CKOJIb3ALLMX ONopax.

Ecnun Ha paccMaTprMBaeMOoOM y4yacTKe A/IMHbI TPy6GONpoBoa YCTAaHOB/IEHO MEHEe TPexX CKO/b3sLWMX onop
NN KoappuLmMeHT TpeHus n paBeH 0.05. a TakXe eC/in y4acTOK BepTuKasibHbIi, To B hopmyrie (15.10) npuHumaroT
M=0:

CKonb3ALLume onopbl

*» 000 BYTJ/INMPM) 000 -+

PucyHok 15.5 — dopma noTepu yCToUMBOCTU GECKOHEYHO
ANMHHOTrO Tpy6onpoBoAa Ha CKOMb3SALMX onopax

[AIr — kpuTnuyeckoe oceBoe CxumMatoLee ycunune. H, 3 ycnosusi NnpofosibHOM YCTONUYNMBOCTU LieHTpasibHO-
cxxaToli npsmoli Tpy6bl, onpegensemoe no popmyne

[Nb = <P*V,. (15.11)

rae cp— KoapUUMEHT NPOAOSILHOIO N3rnéa ANns LeHTPanbHO-CXaTbIX CTa/IbHbIX TPY6.
-npu0< N1 525 (10.12)
®*1-(0,073-5 .5 3 AJ5;
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-npn 2,5 < A <45

" 1,47-13 -212-]0.371-27,3-7-j X+10.0275-5.53-A-j | 2 (15.12)
-npu X >4,5
®- _ 332
A2(51-X)

roe X — yCnoBHasa npumneegeHHas rMGKOCTb

(1513)

y — KO3 ununeHT cBOGOAHON ANUHbLI, ONpeaenseMblii B 3aBUCUMOCTI OT YC/I0BUIA 3aKpenaeHnsa NnpsiMonn-
HellHOro yuacTka TpybonpoBoga B COOTBeTCTBMM C Tabnuueli 15.1. ECM TOYHbIe YC/IOBUSA 3aKpenseHus
HEN3BECTHbI, TO B 3anac yCTON4YMBOCTMN NPUHUMAIOT GOsiblUee 3HavYeHne KoadduumeHTa y;

| — paccTosiHne mexgy onopamu, Mm (cm. Tabnuyy 15.1).

15.4.2 Ecnu ycnosue (15.8) He BbINO/IHAETCSA, TO pEKOMeHAYyeTCs NPUHATb Mepbl 415 CHKEHNSA NPOAOb-
Horo ycunua Np, nm60 nponsBecTn pacCTaHOBKY HanpaBAsoLWMX Onop ¢ warom N ax(pucyHok 15.1 B). 3HaueHne
Lgj( BbIGMpPaOT TaKMM 06pa3oM, YTO6bI A1 CUCTEMbI BbINOHANOCK ycrioBue (15.8).

Ta6nuuya 151 — KoaddurumeHT cBO6OAHOW ANNHBI

PacueTHas cxema NeBblil KoHey Mpasblii koHey Koachcpm-
UMEHT y
3apanka—aBpaioa MepTBasi ornopa, HanpassAlo- MepTBas onopa, Hanpasnso-
was oropa C 3alem/IeHMeM OT Lias ornopa C 3alieM/IeHMeM oT
NnoBopOTa, TPOAHMK NoBOpPOTa, TPONHUK 0.5
3apaHa- WwapHp HenoaswxHasa onopa, Han-

paBnstowas onopa 6e3 3aliem-
NEeHVst OT noBopoTa

0.7
L e pudh-uiojMip HenoaBwxkHas onopa, Han-
paBnsolas onopa 6e3 3aliem- 1.0
NeHns oT nosopoTa
MepTBasi onopa, Hanpassito- YrnoBoii, CABUIOBbIA UN YHK-
3BaBna- WAyuWwb/ WwHo4 P pa, p s G y
Wwas onopa c 3aliemM/IeHMeM OT Bepca/bHbli KOMMeHcaTop
noBoOpOTa, TPOIHKK 2.0
15.4.3 Mpwn pacyeTe Ha COBMECTHOe fielicTBME CUI0BbIX U e OpMaLMOHHbIX BO3AeliCTBUIN MakcuMasibHbI
nporu6 [, MM. Npy BbiNyunBaHuu Tpy6bl (pUcyHOK 15.2, a) onpeaenstoT no hopmyne
-npu N < [A]
a [o
1-w JfL (15.14)
n2e/
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dopmyna (15.14) cnpaBegnusa npu ycnosun 0 £ N1/(y/ )2(v?EI )£0.8;

-npu N £ [J1]
(15.15)
rae Jl;, — HavasibHbIli Nporn6 Tpyb6onpoBoaa (0T BECOBOW Harpy3ku, HadaslbHbIX HECOBEPLUEHCTB U T. A.);
AL — nonHoe yanuHeHune Tpybonposoga. Hanpumep, A4N8 cXxembl Ha pucyHke 15.2
AL=AL +M 2+ AL3 (15.16)
AL2— yanvHeHne cpoAHero yyacTtka
AL3 = oNlTY; (15.17)
AL, = — yAJIMHEeHNe KpaliHUX y4acTKOB:
- €C/IN YYaCTKN HafA3eMHOl Npoknagkm (pucyHok 15.2. 6), To:
AL1=AL3=(xA711-Ne -: (15.18)

- ec/lM yyacTKn GeckaHa/lbHOW Npoknagky B rpyHTe (pUCYHOK 15.2, B), TO yanuHeHue AL, BbIUUC/ISIOT C
Y4YeTOM CU TPeHUS TPyObl O FPYHT trpu c y4eTOM BO34eiNCTBUSA COCPef0TOUYEHHOTo ycunmsa [A] oT npuMblKatoLLero
K HeEMy y4yacTka Tpy6onposoja.

15.5 PacuyeT MeCcTHOW ycTolunBOCTN CTEHOK Tpy6onpoBoaa

15.5.1 O6ecneyeHne yCTONUMBOCTM CTEHOK TPy6onNpoBoAa OT AeliCTBUA OCeBbIX, U3rnbBaloWmnx n casurato-
LWMX YCUNUIA 1 AaBneHns ABNsieTcA 06a3aTe/ibHbIM TpeGoBaHWeM NPV HAIMUNN HapPYXXHOTO AaBsieHUs (BakyyMHbI
Tpy6onposog). Ana Tpy6onpoBoAOB No AelicTBMEM BHYTPEHHETO AaBNEHUSA TaKKe PEKOMEHAYETCS BbIMOHATb
NOBepPOUYHbIli pacyeT Ha yCTONYMBOCTb CTEHOK, HO 3TO He ABNseTcA 06513aTeNIbHbIM TPeGOBaHNEM.

15.5.2 Kputepuii MecTHOI YyCTOMUYMBOCTN CTEHOK TPY6 1 dhacoHHbIX AieTanen nog cCoOBMeCTHbIM AelNcTBNEM
Hapy>XXHOTO AaB/IEHNSI, 0OCEBOr0 CXXUMAOLWEro ycunns, n3rnbarowmx n KpyTsawmx MOMEHTOB 1 NonepeYHbIX ycu-
NNl umeeT BUA:

Kii 1. (15.19)

rae K — adhpekTUBHBbI KO3 OULMEHT YCTONUMBOCTU, KOTOPbIN AONXKEH ObITb He 60/1ee eAUHNLbI U BblYUCISETCS
no coopmyne

(15'20>
rae Ky — koadppuumeHT ycToiiunBocTu B NpenonoxXeHnmn NnHeliHo-ynpyroli pa6oTbl MaTtepuana.
Kn — koadpuumeHT npoyHocTu:
w o.owm . dml+m2 - o co+02 | (15.21)
iwj M, 1
Py MWy iy M.y b lob )
(15.22)
3pecb N, MO, Mr M,. Q0, Q — BHYTpeHHMe ycunus B TpybonpoBoje.
(p)y — ponyckaemoe HapyXHOe faBJieHne 13 yC/i0BUs YCTOWUYMBOCTM B Npejenax ynpyroctu;
[N\y — nonyckaemoe oceBoe ycusnve n3 ycrnoBus ycToOYMBOCTM B NpeAenax ynpyroctu;
[Mly — ponyckaemblit nsrnéarowmii MOMEHT U3 YC/IOBUSA YCTORUYNBOCTU B Npegenax ynpyroctu:
[M,Jy — aonyckaembiit KpyTAWMIA MOMEHT U3 YC/IOBUSA YCTOUYMBOCTMN B Npegesniax ynpyrocTu;
(Qly — ponyckaemas nonepeyHas cunia U3 ycsioBUs yCTOMUMBOCTU B Npejesiax ynpyroctu;
DN — 3kBUBaNeHTHOE Hanpsi)XeHne B CeHYeHUN TPyObl, BbIUNC/IsieMOe corflacHo 9.2.12 npu =1, w,,= 1.

=1lmn = 1.
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Ecnu Ha Tpy6onpoBopj AeicTBYeT BHYTPeHHee N36bITOYHOE faBnieHne p > 0. To B pacyeTe no popmyse
(15.21) npuHumatoT p = 0.

Ecnn Ha Tpy6onpoBog AeiicTByeT pacTarvsatouee npogosbHoe ycunue N > 0. To B pacueTe no copmyne
(15.21) npuHumaroT N = 0.

15.5.3 3HaueHue [p]ly BbluncastoT no gopmyne (14.3), 3HaueHus [J1].,. [M]y. (Af,ly, [Qly Ansa yyacTkoB Tpy6
6e3 yKpenaeHns KonbLamMu )XeCTKOCTU BbIYUCASIIOT No chopMyiam:

T, (15.23)

8.9£03 (3-c\Zb

My. o (o0 . (15.24)
1124ED3 is-c\2*
My« ny D1 (15.25)
0.432E(s-cf
[o1> (15.26)
22E (s-cV
Piy- n 1 D) - (15.27)
rae nf— koadduumeHT 3anaca ycToliunBoCcTH, NPUHUMAEMBbIiA:
-ny= 2.4 npun pacyeTe no pexumy MNAH (atan 2):
-ny= 1.8 npu pacyeTe no pexumy NMAKOH nnu npmn pexnme «celicMuka» (atanbl 6.8).
15.5.4 [nfA y4acTKOB TPy6 C yKpensieHneM KosbLaMu XeCTKOCTU:
31ED2 (s-c\23
[Nly ny \ D) ; (15.28)
89EO3 Cs -c f5
M)y « | D) ; (15.29)
2,06£(s-cfD J O(s-c).
nv v b2
(15.30)
ZCﬁED(s-c)Z JP(s-c)
[Mt]y
(15.3))
(Piy = min ([p]ty, [p]2y), (15.32)
rae [ply — Aonyckaemoe paB/fieHWE W3 YCNOBUS YCTOWMYMBOCTM TPyGbl MeXAy KoSbLamu XecTKOCTU Nno

copmyne (14.8):
[p]2y — ToXe Bcei Tpybbl BMecTe C KOJIbLLaMM XeCcTKOCTU no popmyne (14.12).

16 PacueT TpybonpoBoga Ha CeicMOCTONKOCTb

16.1 O6uwme NoNoxeHns

16.1.1 PacueT Ha CEACMOCTOMKOCTb ABMsieTCsl 06513aTeNIbHbIM 3TanoM NOBEPOYHOro pacyerta Tpy6onposo-
[,0B. pacnosioXeHHbIX Ha nouaakax ¢ CeMcMNYHOCTbIO 7,8 1 9 6ansios no wkane MSK-64, He3aBUCKMMO OT Buga
npoknagku (nog3eMHas uan Hag3emHas).

16.1.2 PacueT Tpy60NpoOBOAOB Ha cCelicMnYeckne BO3AeNCTBUS NPOBOASAT NOC/IE BbIMO/HEHWSI pacyeTOB Ha
cTaTuyeckue n UMKINYecKne Harpyskm 1 noaTBepPXAeHNA ero MPOYHOCTU NPU 3TUX Harpy3kax.
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16.1.3 Llenim NnoBepoOYHOro pacyeTa Ha CeiCMOCTOMKOCTb:

- NpoBepKa NPOYHOCTN M YCTOUYMBOCTN 3/1eMeHTOB Tpy6onpoBoaa;

- NpoBepKa celicMNYeCKNX Harpy3ok oT Tpy6onpoBoga Ha onopbl 1 060pyAoBaHUE;

- NpoBepKa nepemMelleHnii Tpy6onpoBoaa: oleHka B3auMHbIX CMeLLeHUit, coygapeHuii afileMeHToB Tpy6o-
npoBoja 1 OKpyXaloLWwnx KOHCTPYKUWA, npegoTeBpalleHne cbpoca Tpybonposoga ¢ ONOpP Npu celicMMyeckom
BO34elicTBUU;

- paspaboTka MmeponpuaTuii, HanpaB/ieHHbIX Ha MOBbILIEHNe CENCMOCTONKOCTY, B ClyYasx, Korga pacyeT He
noaTeepxaaeT obecrneyeHna Tpe6oBaHNi CEMCMOCTONKOCTU: yCTaHOBKa KOMMEHCUPYIOLWUX YCTPOCTB, AONOHM-
TeNbHbIX KpennaeHwuii, nameHeHne NPOCTPaHCTBEHHOW KOHdUrypauumn Tpy6onpoBogaa, ycTaHOBKa AeMndepos,
racuteneii kone6aHuii n T. 4. AHTUCeliCMUYecKne MeponpusaTUSa AN Haf3eMHbIX TPy60NpoBOAOB U TPy6onpoBo-
[0B 6eckanasibHON NPOKNaAKn paccmaTprBaloTCa B peKoMeHayemMom npunoxeHun K.

16.1.4 MoBepoUHbIli pacyeT HE06X0AMMO BECTY C YYETOM AeliCTBUSA IKCNyaTalMOHHbIX 1 CECMUYECKMX
Harpy3ok no atanam 7 n8. Mo atany 7 oueHMBalT NPOYHOCTb 1 YCTONUYNBOCTb, @ N0 3Tany 8 oLeHNBalOT Harpy3ku
Ha o6opyAoBaHue, Ha ONopbl N KOHCTPYKLWK, OLleHKa nepeMelleHnii 1 4nsa HU3KoTeMmnepaTypHbIX Tpy60npoBoA0B
— CTaTMYeCKyt MPOYHOCTb U YCTONYMBOCTD.

16.1.5 3agaHune Ha pacyeT celicMOCTOMKOCTM Tpy6onpoBoa AO/MKHO BKAOYATh B cebsa cnegytolime aaH-
Hble:

- KaTeropus celicMocToliKoCcTu Tpy6GonpoBoa corsacHo 16.1.6;

- pacyeTHas celiCMMYHOCTb NoWaAKn, Ha KOTOpoli pacnonoxeH Tpybonposoy. /seBcornacHo 16.1.7;

- BCnly4ae ecnin Tpy60onpoBoj pacnosioXXeH Ha OTHOCUTESIbHO JIEFKOW U TMBGKOIN CTPOUTENTbHOW KOHCTPYKL UK
(Ha acTakafe, BbICOKUX Onopax), To TpebyeTcsa 3HaHUe napaMeTpoB, HEOOXOAMMbIX 4N ONpefeeHNSA XeCTKOCTN
1N Maccbl CTPOUTENbHOM KOHCTPYKLMU 1 ee hyHAaMeHTa.

- B CNlyyae ecnv Tpy6onpoBoj pacrnosioXkeH B MACCUBHOM MHOTFO3TaXXHOM 34aHUWN UM HA MaCCUBHOW MHO-
rosipyCHOM CTpouTeIbHOM KOHCTPYKUMK (CM. 16.2.7), TO TPEBYOTCS NO3TaXHble CNeKTpbl oTBeTa A/ TpexX pasnmy-
HbIX HanpaB/eHU Bo3aelicTBUA, NONyYeHHble A1 OTHOCUTE/IbHOTo eMNMpoBaHns < BCOOTBETCTBUK € 16.2.4
HacTosALWero ctaHaapTa;

- B C/lydae ec/in TpybonpoBoy 3alleM/ieH B IPYHTe, a Takxke B C/iyyae NpOTSXKEeHHbIX Ha3eMHbIX Tpy6onpo-
BOJOB. TPebylOTCA 3HAYeHWs] CKOPOCTell pacnpocTpaHeHWs NPoAo/ibHbIX, MOMNepeYHbiX BOAH WU BOAH Penes

{VP, Vs, ¥51). MakcuMasnbHbIX nepemeleHnii rpyHta (DE,*". ). MaKkCuMasibHbIX CKOPOCTEN ABWKEHUSA rpyHTa

(V'max), amHammuecknx moayneii ynpyroctu (Mmoayseii KOHra) rpyHTa (£aH) n KoapuuneHTos MyaccoHa (ngm);

- ANs TPy60NpoBOA0B, NPUCOEANHEHHbBIX KOGOPYAOBAHMIO NN CTPOUTENIbHBIM KOHCTPYKLMAM, AO/TXKHbI 6bITh
N3BECTHbI BE/IMYNHbI CMeLLeHNIi OMOPHbBIX TOYEK MPU He3aBUCUMbIX KONebaHNAX 060pyA0BaHNA NN KOHCTPYKLUIA
(cm. pucyHok 16.3).

16.1.6 Mpwn pacueTe Ha ceMcMUYecKne BO3AENCTBUSI YCTAHOB/IEHbI TPU KaTeropum Tpy6onpoBoA0B B 3aBU-
CUMOCTM OT TpeboBaHUi KX CeiCMOCTONKOCTH:

- KaTeropus Is — Tpy60onpoBoOAbl, KOTOPblE COXPAHAKT CBOI paboTOCNOCOOHOCTb BO BPEMS M NOC/Ie pacyeT-
HOro 3emsieTpsiceHnsi. PyHKLMOHMPOBaHMe Tpy6onpoBoa He NPOpPbIBAETCS NN YAaCTUYHO NpepbiBaeTcs BO Bpems
ceiicMnyeckoro Bo3AeincTBUS, HO BOCCTaHaB/IMBaeTCs NocC/ie NpekpaleHns ceiicmmyeckoro Bosgeiicteuns, 6es
BMellaTeNbCTBa NepcoHarsna, a Takxe Tpybonposoabl, PyHKLMOHMPOBaHNE KOTOPbIX HEO6XOAUMO BO BpeMS celic-
MUYecKoro Bo3aencTBus ans obecnevyeHns 6e30NacHOCTM akcnyaTaumm v npegoTepalLeHns pasBuTusa aBapuii-
HbIX CUTyauuii, Hanpumep, TPy60NpoBOAbl CUCTEM NOXAPOTYLIEHUSN;

- kKateropus lls— Tpy6onpoBoAbl, KOTOPbie MOTYT MMeTb HE3Ha4YNTEbHbIE MOBPEXAEeHUS 1 cboli B paboTe BO
BpeMsi pacyeTHOro 3eM/1IeTPSACEHUS; Noc/e 3emneTpsiceHnsa paboTocnoco6HOCTb BOCCTaHaB/IMBAEeTCA CaMOCTOSA-
TesIbHO UMM B pe3y/ibTaTe He3HauMTeIbHOro BMellaTe1bCTBa 3KCMlyaTaluMoOHHOro nepcoHana, a Takxe Tpyb6onpo-
BOAbl, 06ecrneunBalLwne BbINOHEHNE NPOTNBOABaPUNHBIX MEPOMPUATUI N BOCCTAHOB/IEHNE TEXHO/I0TNYECKOTO
npouecca nocse NpoxXoxaeHns celicMM4Yeckoro Bo3aencTems;

- kaTeropums llls — Tpy6onpoBoAbl, KOTOPble MOTYT UMeTb 3Ha4YUTEeNbHbIE MOBPeXAeHUs 1 c6oil B paboTe BO
BpeMs pacyeTHOro 3emsieTpsiceHms. MNocne 3emneTpsiceHns paboTocnoco6HOCTL BOCCTaHaB/IMBaeTCs B pe3y/ibTa-
Te peMOHTa.

Tpy6onpoBoabl, KOTOpble NPV pas3pyLleHnn MOryT Bbi3BaTb NOBpexgeHne o6opyaosaHnsa 601ee BbICOKOWA
Kateropuu celicCMOCTOMKOCTK, crielyeT OTHOCUTb K KaTeropuu Toro o60pyA0BaHNs, KOTOpOe OHM MOTYT NOBPeAnTb.

MpuHaanexHoCTb TPy60NpPOBOAOB K TOW UM MHOW KaTeropum CeMCMOCTOMKOCTN ONpeaensatoT NPOeKTHO’
OOKyMeHTauuii ugaHHbIMM 3aBOA0B-U3rOTOBUTENEN.

Mpwu cooTBeTCTBYOLWEM 06GOCHOBAHUN 3aKa3unK BripaBe NoBbICUTb Tpe60oBaHUA K CEMCMOCTOMKOCTY (OTHeC-
T Tpy6onpoBOA K KaTeropmMn C MEHbLUUM HOMEPOM).
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16.1.7 NIHTEHCUBHOCTb CEMCMNYECKMX BO3AelicTBMIA B 6annax no wkane MSK-64 (ceicMUYHOCTb) ANS paii-
OHa pacnonoxeHus Tpybonpoeoga crefyeTt NPUHMMATb Ha OCHOBE KOMMJ/ieKTa KapT 06Lero ceicMnyeckoro paii-
OHVPOBaHUSA.

KonnyecTBEHHYO OLLEHKY CEICMUYHOCTY NOWaAKN pacnonoxeHns Tpy6onposoga I1SXoc yueTom rpyHTO-
BbIX U TMAPOreoI0rMyecknx ycsioBuii cnegyeT NpoBoOAUTb HA OCHOBE CeliCMUYeCcKOro MMKpopamnoHMpoBaHus, Ko-
Topoe SAB/SeTCS COCTAaBHOM YacTb0 MHXEHEPHbIX N3bICKaHWIA 1 BbINOJTHAETCSA ¢ co61t0A4eHnemM Tpe6oBaHuii CooT-
BETCTBYHOLWMNX HOPMATUBHbIX JOKYMEHTOB.

B pailioHax, 471 KOTOPbIX OTCYTCTBYIOT KapTbl CEICMNYECKOrO MUKPOPaioHMpOBaHUA, AonyckaeTcsa onpeje-
NATb CEMCMMYHOCTb NJOWaAKyM cTponTenbcTBa cornacHo CM 14.13330.2011 (1), Ta6nvua 1.

16.1.8 CelicMMUYHOCTb AN1A TPy6ONPOBOAOB, 3alleM/IeHHbIX B FPyHTe, U NapaMeTpbl celicMuyecknx koneba-
HWI rpyHTa Ha3Ha4valoT 6e3 yyeTa 3arnybneHns — Kakas COOpY>XeHW, pacnofioXeHHbIX Ha MOBEPXHOCTU 3eM/In.

16.1.9 MNONHbIN OTKNUK S ot CEAICMUYECKUX BO3AENCTBUI NO HanpaB/ieHUsIM oceli X.Y U Z BbIYNCSIOT:

- Ana Tpy6onpoBoAoB KaTeropun Is kak CyMmy OTK/IMKa OT CTaTUYeCKUX BO3AeiCcTBUIA U3 pacyeTa no atanam
7 n 8 BcooTBeTCTBUM C 16.1.4 n KBagpaTHOro KOPHA N3 CyMMbl KBaApaToB OTKAIMKOB SXx, SYun Sz (KKCK);

-ans Tpy6onpoBoAoB kateropuini Ms u Ills kak cymmMy OTKIMKa OT cTaTu4ecknx Bo3aelicTBUiA U3 pacyeTta no
aTanam 7 n 8 BcooTBeTcTBMN C 16.1.4 N HanboNblero n3 oTkankos Sx. SYwn Sz.

34ecb OTKAMK — OTBETHas peakuus KOHCTPYKLUMW Ha CeicMUYyeckoe BO3MYyLleHuWe B onpegesieHHOM
ceyeHun Tpy6onpoBoga (NepemelieHne, HaNpsixXeHne, BHYTPeHHee ycunue, Harpyska Ha onopy u . 4.). Ecnu
Npu BbIYNC/IEHUN OTK/IMKOB WMCMNO/Mb3YIOTCA YyC/I0BUA NpOYHOCTM (Tabnuua 9.1), To OHM NpUHUMAalOTCA Kak Ans
3Ttanos 7 n§;

SX, Sy 1 SZ —OTKINKN NpU celicMmyeckoM BO3AelicTBMN BAOMb HanpaBsieHni oceli X.Y nZ cooTBeTCT-
BEHHO.

16.1.10 Mpw BbIYNCAEHNN OTK/IMKOB OT CEMCMUNYECKMX BO3AENCTBUI pacyeT MPOBOAAT MPU HY/IeBOM pacyeT-
HOM gaBneHun P. npn aTOM XapakTepUCTUKN MaTepuana NnpUHMMaloT Npu pacyeTHol TemnepaType t.

16.1.11 MosHbIN OTKNMK B ceveHUn Tpybonposoga SfcocTont ns Tpex vacTeii:

1) OTKAIMK OT MHEPLMOHHBbIX Harpy3okK, AelicTBYIOWMX Ha Haf3eMHYI0 YacTb TPy60NpoBOAa, BbIYNCASAIOT N0
OAHOMY U3 TpeEX MeTOA0B MO BbIGOPY NPOEKTHOW opraHn3aLuu.

- INHeiHO-CcNeKTpasibHasi Teopusi ceiicMocToiikocTn (cM. 16.3),

- MeTo/, 9KBUBaNIEHTHOI cTaTuveckoli Harpysku (cm. 16.4),

- MeTo4 AMHaMum4yeckoro aHanmsa (cm. 16.5);

2) OTKIMK OT BO3aelicTBUSA gecpopmauinii rpyHTa npu NpoOXoXAeHUN NPOAObHbBIX, CABUIOBbIX CENCMUYECKNX
BOJIH 1 BOSIH Penes (cm. 16.6);

3) OTK/IMK OT B3aMMHbIX CMeLeHWU onop Tpy6onpoBoga NpuM NPOXOXAEHUN CeNCMUYECKUX BOSH U
CMeLeHnii NpucoeaNHEHHOTo 0GOPYA0BaHUSA WM CTPOUTENbHbLIX KOHCTPYKLUWiA, BbI3BaHHbIX CelicMUYeckumMm BO3-
nevicteuem (cm. 16.7).

MONHbIA OTKAUK BIYUCIAIOT KakK KBafpaTHbI KOPeHb N3 CYMMbl KBapaToB OTK/IMKOB OT MUHEPLMOHHbIX Ha-
rpy3ok, gedopmaLmii rpyHTa 1 celicMMYecKux cMeLLeHuni onop.

16.1.12 MNpw onpeaesieHNn AONyCKaeMblX HaNPsXXeHW A4Na pacyeTa Ha ceiicMuyeckmne BO3[eNcTBNA xapak-

TEPUCTUKUN ANIUTENBHOW NPOYHOCTN 1 a 1/10», MOXHO He y4ynTbIBaTb. HO B 3TOM cnyyae cnegyeT yuntbiBaThb
3 hekT cTapeHUss mMatepuana AN BbICOKOTEMMepaTypHbIX TPy6ONPOBOAOB, A5 Yero npeaesibl NPOYHOCTU U
TekyyecTu oB,,a#,,a02] o, m yMHOXaloT Ha koadhdpuumneHT 0.8 ANA BCcex cTaneil, KoOMe ayCTEHUTHbIX.

16.2 PacyeT Haa3eMHoOro tpyéonposoga. O6uwumne NnoNoxXeHnsa

16.2.1 CeliCMOCTOMKOCTb OLEeHMBaKT NpU AeACTBUN ABYX FOPU30OHTasbHbIX >={X. ¥Y) 1 BepTUKa/rbHOro
Y= (Z) HanpaBsieHWii celicMnyeckoro Bo3geincTBus, Npu aTOM 3HaYEeHUSA CeliCMUYeCKMX Harpy3okK B ykazaHHbIX
HanpaB/ieHMAX AOoNyCcKaeTca onpeaenaTb pasfesbHo.

16.2.2 MakcMmMmanbHOe ropu3oHTasibHoe yckopeHne A Ha cBO6GOAHOW MOBEPXHOCTU FPyHTa Npu 3emse-
TpAceHWn cnegyeT onpeaenaTb NOAaHHbIM CECMUYECKOT0 paiOHMPOBAHUA 1 MUKPOPaNoOHNPOBaHWSA, KOTOpble
nosyyaloT Ha OCHOBe aHa/lM3a akceneporpamMmm 6osiee paHHUX 3eMIeTPACEeHNI B paliloHe CTpouTeNnbCcTBa UIn B
aHaNOrM4YHbIX N0 CEACMUYECKNUM YCNOBUSM MECTHOCTSAX. 3HAYEHUSA NPUHUMAEMbIX MaKCMMaslbHbIX pacyeTHbIX
YCKOPEHUIA No akceneporpammam ansa Tepputopumn Poccuiickoin ®epepannm AoNxHbl ObITb HE MeHee yKasaHHbIX
B Tabnuue 16.1; ons TeppuTopuUnN APYrUx rocyaapcTB NpUHMUMAlOT corsiacHo [1] uam no gelicTByOWMM HaLmo-
Ha/IbHbIM CTaHgapTam.
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Ta6nwunuya 16.1 — 3HayeHMs cCeiCMUYECKOro ycKopeHus A

PacueTHas ceiicMuyHoCcTb nnowagku liXg Gannbi 6 7 8 9 10

CelicMnyeckoe yckopeHue , m/c2 0.5 1.0 2.0 4.0 8.0

16.2.3 Koadh 1L MeHT COOTHOLIEHNS BEPTMKa/IbHOIO 1 TOPU30OHTa/IbHOTO NMMKOBbLIX yCKOpeHni Kv Ha3HavatoT
Ha OCHOBe [aHHbIX CeiCMUYecKoro MmkpopalrioHMpoBaHus. Ecnu gaHHble OTCYTCTBYIOT, cneayeT NpuHUMaTb
Kv =0.7.

16.2.4 KoadhdpunuymeHT K,, B 3aBUCUMOCTU OT KoadhdhurumeHTa AeMnPrpoBaHna NpuHMMatoT no Tabnuue 16.2.
[na npomexyToUYHbIX 3HAYEHNI ~pgonyckaeTcs NMHeliHas nHTepnonauus.

Mpw OTCYTCTBUN TOYHBbIX AAaHHbIX PEKOMEHAYEeTCA NpUHMMaTh:

- ana Tpy6onpoBogos 0 /1£ 300 mm \ = 0,03 u Kv= 1.48:

- ans Tpy6onposogos 100 mm < Da < 300 mm q=0.02 n = 1,65;

- Ana Tpy6onpoBogoB D, < 100 mm <= 0.01 nK, = 1.94.

Tab6nunuya 16.2— KoadhmumeHTbl, yuMTbiBaloWme 0THOCUTENbHOE AeMndmpoBaHme

OTHOCUTEeNbHOE AemndmposBaHne £ MonpaBouHbIii KoadhuumeHT Ky
0.20 0.65
0,10 0.87
0.07 1,00
0.05 1.18
0.04 1.30
0.03 1.48
0.02 1.65
0.01 1.94
0.005 2.16
16.2.5 [na Tpy6onpoBoja, pacnosioXXeHHOro Ha HU3KMx onopax (PUcyHok 16.1. B) i Ha Nerkoui n rubkoii

CTPOUTENbHOW KOHCTPYKLMM — 3cTakaga, BbICOK/E onopbl UT. 4. (pucyHok 16.1. 6) — npyum jm w> 0.1, pacyeTt
MaKCUMasibHbIX YCKOPEHUI BeAyT C UCMO/Ib30BaHeM CNekTpoB oTBeTa (KoadhduuymeHtToB AMHaAMMYHOCTN) AT"A),
COOTBETCTBYIOLNX yCTaHOBKE TPy60NpoBOAa Ha NOBEPXHOCTM FpyHTa. 34ech:

T, — obuas macca CTpOUTE /IbHON KOHCTPYKLMM C (DyHAaMEHTOM, Ha KOTOPOU pacnofioxeH TpybonpoBoa;:

ms — ob6uas macca Tpybonposogja.

B aTOM cniyyae MakCuMasibHble pacyeTHble CelicMUYecKkne YCKOpPeHus ANs K-ii hopmbl kosiebaHnii Tpy60-
nposoja paBHbI:

A.,h=A ~ K vHTI)KOK,KAK K Ip;
(16.1)
\ W = A K VKOKIKAKVKV,

roe — MaKCMMa/ibHOe TOPU3OHTa/IbHOE YCKOpeHune npu 3emMsieTpAaCeHUn Ha cBo6oaHO’ noBEpPXHOCTHU

rpyHTa cornacHo 16.2.2;

Ky — kKoadpnumneHT BepT1KasibHOro CEMCMNYECKOro yckopeHus. Mpu Bo3AelicTBUN B TOPU30OHTa/IbHOM Han-
pasneHuunj = {X. ¥) npuuumatoT Kv= 1. npn Bo3aeicTBnn B BEPTUKANIbHOM HanpasneHunj = (Z) KvnpuHumarot
cornacHo 16.2.3;

p (Tk) — cnekTp oTBeTa (KOIPAPULNEHT AUHAMUYHOCTN), MPUHUMAEMbI MO AAaHHBIM CECMNYECKOrOo MUKPO-
palioHnpoBaHus. Mpu OTCYTCTBUM AaHHbIX CeiCMNYECKOro MukpopaoHnposaHusa |J(T*) npuHMMaloT cornacHo (1]
NN AecTBYOWMM HauOHabHBLIM CTaHAapTam:
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— KO3(hPMUMEHT, yunTbiBaloLWMii Ha3Ha4YeHne U OTBETCTBEHHOCTb Tpybonposoja, onpegessieMblii No
Tabnuue 16.3;

K, — koadhdpuumeHT, yunTbiBaloWwmin Heynpyrue geopmManmun n nokasbHble NOBPEXAEHNA 3/1IEMEHTOB 1 On-
pepensiemblii no Tabnuue 16.4;

KA — koadhduuymeHT, 3Ha4eHns KOTOPOro A4na Tepputopun Poccuiickoin ®egepaumnu cnegyet npuHMMaTh no
Tabnuue 16.5 B 3aBUCMMOCTU OT COYETaHUSA pacyeTHOW celicMUYeCcKO MHTEHCUBHOCTMN Ha kapTax A. BunC
KoMmnaekTa kapT OCP—97. [ins TeppuTtopun apyrux rocypapcts KA- 1;

— KOo3(hpULMEeHT, yunTbiBaloLWmMii cCNoOCOB6HOCTL TPy6onNpoBoAa K pacceMBaHNio aHEPrun, NpUHMMaloT B
3aBNICMMOCTM OT OTHOCUTENbHOTO AemnunupoBaHus GecorsiacHo 16.2.4;

K,a— koadhcpnumneHT, yunTbiBalowWwmii HennHeliHoe aechopMmupoBaHmne rpyHToB. [lns Tepputopun Poccuinckori
depepaumn K,p= 1.0. Mpu celicMMyHOCTU nnouwaakm 8 6ansoB u 60/ee, NOBbIWEHHOM TONbLKO B CBA3M C
Hanunumnem rpyHToB kateropuu lll. KIp=0.7. [insa Teppnutopumn 4pyrux rocyaapctB 3TOT KOIPDULMEHT NpUHNMalOT
no [1]vnn no gelicTByOWUM HaLMOHa/IbHbIM CTaHAapTaMm;

Ty — [c-i nepnopg konebaHnii Tpy6onpoBoaa.

16.2.6 Ansa cdopm konebaHun ¢ nepuogom I,< 0,03 c (cuyacToTamu w,~33T7 L) creayet NnpuHUMaThb
P(7*)Ky = 1.0. (16.2)

16.2.7 Ecnu BegeTcA pacyeT Tpy6onpoBoja, pacnosioKeHHOro B MACCUBHOM MHOTFO3TaXHOM 34aHUn Uiu B
CTPONTENbHOW KOHCTPYKUMK (pUCYHOK 16.1, a) npy mjmw < 0.1, TO MakCuMasibHble YCKOPEHUS BbIYUCAIOT MO
copmynawm;

Aly=al(Ty)Kuj={X,Y,Z)
(16.3)
= Kb

rae ax(F 4 3y(Ty), az(7J — cnekTpbl oTBeTa (MO3TaXHbIE CNEKTPbl OTBETA), NOSTyYEHHbIE 47151 3Taxa (pyca) KOH-
CTPYKLMW. HA KOTOPOM pacnosioxeH Tpy6onposos. CnekTpbl 0TBeTa CTPOATCA C MOMOLLbIO CNeLnann3mMpoBaHHbIX
KOMMbIOTEPHbIX MPOrpaMmM, NMetoLW X ONLMI0 pacyeTa CNeKTPOB OTBeTa Mo pe3y/bTataM aHann3a BCero 3gaHuns
VIV CTPOUTENBbHO KOHCTPYKLMU Ha HAMUYeCcKoe BO3eicTB/e B BUAE peasibHbIX (aHa0roBbIX) UK CUHTE3NPO-
BaHHbIX akceneporpamm. Mpu aTom koadpuyneHT gemnhupoBaHna ocunMNIATopa B C/iyvyae OTCYTCTBUSA NHbIX
OaHHbIX PeKOMeHAyeTCA NPUHMUMaTb corsiacHo 16.2.4.

B cnyyae oTCyTCTBUSI CNEKTPOB OTBeTa [0MyCKaeTCs BbINO/IHATL pacyeT MeTOAOM 3KBMBANIEHTHON cTaTun-
YecKoW Harpysku cornacHo 16.4.5.

16.2.8 JonyckaeTcsa Takxe onpefensaTb CrekTpbl oTBeTa corsiacHo FOCT 30546.1 ¢ y4eTOM YpOBHSA
yCTaHOBKU TPy60NpoBoOAa N OTHOCUTE/IbHOTO AeMnnpoBaHus.

Ta6nuuya 16.3— KoadhduumeHT Kqg. yuntbiBatowmii Ha3HauyeHne 1 OTBETCTBEHHOCTb TpyGonpoBoaa

HasHaueHne 1 OTBETCTBEHHOCTb Tpy6onpoBoda 3HaveHve K,

1 Tpy6onpoBogbl, QYHKLUMOHUPOBAHME KOTOPbIX HEOOXOAMMO Mpu 3eM/IETPSACEHUN W INK-
BMAaUMM ero nocneacTBuii (CUCTEMbl SHEProCHaGXEHWS!, BOAOCHAGXEHWS, NOXAapPOTyLLeHUs,
rasocHabxeHus; TpybonpoBoApbl, cofepxaline 60/blIoe KOMNMYECTBO TOKCUYHBIX WM B3pbiB-
yaTbIxX BeLEeCTB, KOTOpble MOryT 6bITb ONacHbI ANs Ntoaeit); TpybonpoBoabl KaTeropun celicmMo-
CcTOMKOoCTH IS 1.5

2 [ipyrne Tpy6onpoBoAbl, He yka3aHHble B 1 1 B 3 1.0

3 Tpy6onpoBoAbl, paspyLUeHne KOTOpPbIX He CBSI3aHO C rnGesblo Nofei, yTpaToli mateprasib-
HbIX U Ky/bTYPHbIX LleHHOCTE U He BbI3bIBaET MpeKpalleHNsi HenpepbIBHbIX TEXHOIOTMYECKNX
NpoLIeCCOB WX 3arpsi3HEHUsT OKpy»xatoLeli cpeabl 0.5

Tab6bnuuya 16.4 — KoacpdouumeHT K,, yunTbiBaroWLmii onyckaeMble NOBPeXAeHNs

Kateropusi ceiicMOCTOMKOCT Tpy6GOonpoBoaa 3HaveHve K,
Is 0.625
lls 0.500
s 0.250
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Tab6nwunuya 16-5- KoapdmumeHT KAB 3aBMCMMOCTM OT COYETaHUIA pacyeTHOl CeMCMNYECKO MHTEHCMBHOCTY Ha KapTax
A. B n C komnnekta kapT OCP—97 ans Tepputopun Poccuiickoli ®egepaummn

WHTeHcuBHOCTL (0 6annax MSK) Ha kaptax OCP--97

N1 coueTaHusa 3nauenune K/

OCP -97-A OCP —97-B ocpP—97-C

1 7 7 7 1.0
8 8 8
9 9 9

2 7 7 8 1.2
8 8 9
9 9 10

3 7 8 8 14
8 9 9
9 10 10

4 7 8 9 1.5
8 9 10

MpumeyaHune — MNpu UCNONB30BaHUN Pe3yNbTATOB CEACMUYECKOrO MUKPOPAiOHMPOBaHUS NAOLIAAKN

pacnosnoxeHus TpyGonpoBoaa 3HauveHune koadhcpuumenTa KA npuHumaroT paBHbimM 1,0.

16.2.9 Onsa Tpy6onpoBOAOB, PacnosiOXeHHbIX HAa pa3/INyHbIX OTMeTKax No BbiCOTe 34aHusA, a Takxe ansa
NPOTAXeHHbIX TPy60NpPOBOAOB, MPOXOAALNX YePEe3 yHAaCTKU MeCTHOCTM C pa3/INYHOi kaTeropueli rpyHToOB v pas-
HOli CeliCMNYHOCTbIO, PeKOMeHAYyeTCA NPOBOAUTL pacyeT Ha MHOroOONoOpHoOe BO3AeNCTBME, NPM KOTOPOM YUnTbIBa-
eTcs OT/IMYMe CNeKTPOB OTBeTa Ha KaxAoli onope. na pacyeta Nofo6HbIX CUCTEM TakXe MOXeT NPUMEHSATbCS
KOHCepBaTMBHbI NOAX0[, 3aKN0YaoLWNiica B UCMOMIb30BaHNN BepXHero ornbaroLero cnekrpa no Bcem MHANBU-
AyasibHbIM OMOPHbIM CNEeKTpam, KOTOPbI/i MO3BO/IAET MNO/TyYUTb MakCUMarbHYO NHEPLMOHHYIO Harpy3ky MHOro-
OMOPHOW CUCTEMBI.

a 6 B
a— Tpy6onpoBoy, B 30aH1n; 6 — Tpy6ONpoBO/ Ha 3cTakaze; B — TPy6ONpoBO/ Ha HU3KMX Oropax
PuUcyHOK 16.1 — BapuaHTbl pacrnofioxeHusi Tpy6onposoaa
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16.2.10 Lna NpoTshKeHHbIX TPy60NpoBOAOB PEKOMEHAYeTCSl yUUTbIBaTb AONONHUTE/IbHOE TMAPOANHAMU-
yeckoe JaBrieHNe NpoayKTa Npu ceicMmnyeckom Bo3aelicTBun, onpegensiemMoe no gpopmyne

(16.4)

roe L. — o6uwas npoTaxeHHOCTb Tpy6onpoBoaa BAOb HanpaB/ieHUs celicmmyeckoro Bo3geicteus] = {X. Y. Z);

p., — NAOTHOCTb TPAHCNOPTUPYEMOTO NPOAYKTa;

Kv — koadhdnumneHT BeEpTUKaIbHOrO CEMCMMNYECKOro yckopeHus. MNpun Bo3aeiicTBUN B TOPU30OHTa/IbHOM Han-
paBneHuny= {X. ¥} npuHumatot Kv= 1. npu Bo3geiicTBUM B BEpTUKaNbHOM HanpaBneHnny={Z} KvnpuHumatoT
cornacHo 16.2.3;

MpoTaxeHHOCTb L, He pgosmkHa npeBbiwatb BennumHy 0.5 CaT0.rge C, — ckopocTb 3ByKka B NpoAykKTe
(ans Bogbl Ca= 1300 m/c), a 70 — npeo6nagarwmnii nepuos ceicmmyecknx konebaHuii rpyHTa, 3HavyeHune
KOTOPOro npuHuUMatoT paBHbiM 0,5 c.

16.3 PacueT Hag3eMHOro Tpyb6onpoBoga No INHENHO-CNeKTpasbHOW Teopun

16.3.1 PacyeT Tpy6onpoBoga no sinHeliHO-CneKTpasbHOW Teopun ssBnsietTcs 6os1ee TOUHbIM U MeHee KOHcep-
BaTMBHbIM MO CPaBHEHWNIO C METO40M 3KBMBA/IEHTHOWM cTaTU4eCcKoli Harpysku (cm. 16.4).

16.3.2 JInHeliHO-cnekTpanbHasi Teopuss NpPUMeHMMa TOJIbKO AN1A pacyeTa NIMHEeHO-yNnpyrnux CUCTeM,
noaToMy nNpu pacyeTe Haf3eMHO YacTu Tpy6onpoBoja B/IMSIHNE CU TPEHUA MOXHO He y4YnUTbiBaTb.

Ona npnbnvXeHHOro y4yeTa Cua TPeHUS A0MNYyCKaeTCsA MCMO/Ib30BaTb NPUOGIVKEHHbIA MeToA «/InHeapu-
3auumn» TpeHus. [N 3TOro no HanpaBeHNIO, NPOTUBOMNOJIOXHOMY BEKTOPY CEACMUYECKOro nepemMeLleHns Ha
ornope, ycTaHaB/MBaOT YNPYryto CBA3b, XeCTKOCTb KOTOPOIi BbIYMCNAIOT N0 hopmy e

roen  — AVMHaAMUYecKUA KOadhpULMEHT TPeHWs, KOTOpbI pekoMeHAyeTCca onpeaenaTb YMHOXeHneM Koadhdu-
uneHTta TpeHns Ha 0.5;
Oy — BepTukasbHOe gaBneHne Tpy6onpoBoga Ha MOABVXHYI OMOPY OT CTaTUYECKUX Harpys3ok (pucy-
HOK 8.3).

— MakCcuMMasibHOe nepeMelleHne OT CeENCMNYeCcKnX BO3aeCcTBUA.

3HavyeHne MakcMMasbHOro nepemMeleHus Amet onpeensioT B pe3ysbTaTe cepun pacyeToB MeTO4O0M Moc-
nepoBaTebHbIX NPUGNMXKEHWIA.

16.3.3 PacueTHasa gMHaMunyeckas Mogesb f0/HKHA COCTOATb U3 0CTaTOYHOrO Yncsa AnHaMmnyeckmnx crene-
Heli cBOGOAbI (Macc). Yncno guHaMumyeckux cteneHeli cBo60Abl cCUMTaeTCs O0CTAaTOYHbIM, KOrga ero yBesinyeHune
He NPUBOANT K M3MEHEHUIO OTKINKOB 6osiee yem Ha 10 %. B kayecTBe APYroro KpUTepms AOCTaTOYHOCTU YYNTbIBa-
eMOoro yncna cteneHen cBo60bl MOXeT 6bITb UCNOML30BaH ClefyOWNA: YNCIO CTeneHel cBo6OAbI CUCTEMbI
[OJIXHO NO KpaiiHel Mepe eABa pasa NPeBOCXOANTb YNC/I0 COGCTBEHHbLIX (hOpPM KonebaHuli npu onpegeneHnmn
peakumn cuctembl.

16.3.4 Ecnn Tpy60npoBOA pacnoslioXXeH Ha OTHOCUTENTIbHO N1ETKOW U TMOKOM CTPOUTENbHOWM KOHCTPYKLUK
(acTakaga, BbICOKME OMOpbI) NpM M jm w > 0,1, TO AO/NIXKEH 6bITb BbINO/IHEH COBMECTHbIN pacyeT Nno fIMHeiHo-
cnekTpanbHOl Teopun Tpy60NpoBoOAa CO CTPOUTENTbHOW KOHCTPYKLMe (pUCyHOK 16.1. 6).

16.3.5 B OCHOBY /IMHENHO-CMEKTPasIbHOro MeToa MNOoJIoXKEeH MeTo NpuBefeHNs, KOTOPbIi NO3BO/ISET CBEC-
TU NUHelHyt cuctemy ¢ N cteneHamu cBo6oabl K N 3KBUBaNeHTHbIM CUCTEMAM C OAHOW CTeNneHb cBOGOAbI,
HanoxeHune KonebaHnn kKOTopbIX 4aeT B CymMme kKosiebaHne NCXOA4HOM CUCTEMbI.

16.3.6 3HaYeHNA COGCTBEHHbIX YACTOT Y BEKTOPOB COOGCTBEHHbIX (DOPM KonebaHni onpefensatoT us pelle-
HUA 3afa4M 0 COGCTBEHHbIX 3HAYEHUAX:

(16.6)
roe (K] — maTtpuua XecTKOCTU CUCTEMbI:
[M] — maTpuua macc cucTemsi;
<0 — Kpyrosas yacTtoTa K-ii pOopMbl CO6GCTBEHHbIX KONlebaHnii, pag/c;
{y*} — BekTOp A-i1 hopMbl COGCTBEHHbIX KOIEGaHWIA.
TexXHUYecKyto YacToTy K-ii (hopMbl KonebaHwuii. 'y, BblYMCAAOT No doopmyne
(16.7)
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MNepuog, c, K-/ hopMbl KonebaHuii BbIMUCSIOT Mo hopmyie
T ..t n6.8)

16.3.7 Lnsa Bcex yactoT W /yP, roe — 3HayeHne 4acToTbl, COOTBETCTBYIOLLEN «YCKOPEHUIO HYN1€EBOTO
nepuopga» Ha cnektpe (npu fA> FHP yCKOpeHns Ha CnekTpe paBHbl MOCTOAHHOMY 3HavyeHuto 1. Insa ctaHgapTHbIX
crnekTpoB oTBeTa ffivn = 33 I'u). onpeAensoT BeKTOP MHEPLMOHHbIX CeiCMUYECKNX Harpy3ok, AelicTBYOWUX B
Hanpas/ieHUN 0606 EHHbIX KOOPAWHAT CUCTEMbI NPU KoebaHnax no K-ii hopme:

06.9)

rae A * — MakcuMmanbHOe pacyeTHOe celicMuyeckoe yckopeHue ans K-l oopmbl kone6aHuii Tpyb6onposoga npu
BO3aelicTBUN B HanpaBneHunj ={X. Y, Z}
@, *— (pakTop «y4yacTusi» Macc Ans K-ii popmMbl COGCTBEHHbIX KOMe6aHnii Npu Bo34encTBun B Hanpasse-
Hum [/ = {X. Y, Z2):

N {ymziMm)u 3, (16.10)
{ykr [MHy*}
L } — BeKTOp HanpasBNALWMX KOCMHYCOB CeiCMNYEeCKOro Bo3aeicTBmns
U} =(cosa,y, (16.11)
a ,— yron mexpay HanpasnieHnem ceiicmuyeckoro BosgelictBusaj ={X, ¥, 2} n /-ii o0606ueHHOI koopAau-
HaToli.
16.3.8 [nsa yyeTa «NOTEPSHHOV» MacChl ONpPeAensitoT «0CTaTOUYHbI» BEKTOP AOMOMHUTENbHO KBa3ncTaTu-

YeCKOW Harpysku, yuuTbiBaloLlen BkNag BCex HeyUTeHHbIX BbICWINX popM KosiebaHnii fA> 7 Mt

(16.12)
roe A yHP— ycKopeHue Hy/nieBOro nepuoga no HanpaeneHuoj = {X. Y. 2}.
S — uncno popm KosiebaHuii, Ans KOTopbix BbinonHsaeTcs ycnosue fke ~ -
16.3.9 OTKAMKN (HanpsikKeHusi, nepeMelleHnss U T. 4.) B CUCTeMe OonpefensitoT OT AeNCTBUSA CTaTUYeCcKun

NPUNOXEHHbIX BY3nax ceiicMuyecknx Harpy3sok [FyJd v [Fj] n3atem cymmupyoT ans Kaxaon popmMbl KonebaHuii

no metoay KKCK:

s>=+ (16.13)

rae S, — OTK/IMK B paccMaTpMBaeMOM CEeYeHUW Npu celicMMyeckoM BO3AeCTBUM Mo HanpaBneHuto j = (X, Y. Z};
S, *— OTK/IMK B paccMaTpuBaemMoOM CeYeHUN OT MHEPLUOHHbIX Harpy3okIF ([

S| — «ocTaTouHbIii» OTKANK B PACCMATPUBAEMOM CEUYEHNN OT MHEPLMOHHBIX Harpy3ok [ Fj 1.

Ecnu yacToTbl K- 1 (K + 1)-ii (hopMbl COBCTBEHHbIX KOosle6aHuii oTnnyatoTcss MeHee Yem Ha 10 %

(16.14)
“g
TO BMecTO (16.13) ncnonb3ytot metog «CQC»:
(16.15)
rae cA4— KoappuUNeHT Koppensuum Mexay K- v q-ii Co6CTBEHHbIMU hopMamu
(16.16)

£*¥'Q A V* +M)42%
s*. N — MopjanibHble KOIPULUEHTbI AeMNPUPOBAHUSA A5 K- 1 - COBCTBEHHbLIX POPM.
S, A'S g— OTK/MK NO K-ii 1 q-ii COBCTBEHHbLIM hopMam.
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16.4 PacuyeT Haf3eMHOro Tpy60onpoBoAa MeTO40M 3KBUBANEHTHOM CTaTUUYECKON HarpysKku

16.4.1 MeTopA 3KBUBANIEHTHOI CTAaTUYECKOWM Harpy3ky — NPUBAMKEHHbIN MeTOo[ OLLeHKN CEMCMOCTOMKOCTH,
obGecneyumBarLWnii, Kak NpaBUIO, 4ONOIHUTENbHbIV 3anac CelicMOCTOMKOCTU NO cCpaBHEHUIO C 60/1ee TOUYHbIM
MeTOoZOM aHasim3a CeiCMOCTOMKOCTY NO INHEHO-CNEeKTPasibHOW Teopun.

16.4.2 Npwn pacyeTe Haf3eMHOl YacTu Tpyb6onposoja MeTO40M 3KBMBA/IEHTHOW CTaTUYECKOW Harpys3ku mo-
XeT 6bITb YUTEHO HENTMHENHOE NOBeAeHNe CUCTEMbI: TpeHue, OHOCTOPOHHKE OMNOPbI, ONOPbI C 3a30pamMu (aHTU-
celicMuyeckue ynopbl) U T. 4.

Cunbl TpeHMA Npu pacyeTax MeTOA0M 3KBUBA/IEHTHOI CTaTUYeCKOl Harpy3kun pekoMmeHAyeTCs He yUnTbl-
BaTb. B c/lyyae BbIMNO/IHEHUA pacyeToB C y4eTOM CWU TPEHUSA cnefyeT UCMOb30BaTh AMHaMUyeckmne koaddu-
LMEHTbI TPEHUSA, KOTOPble peKOMeHAYyeTCs onpeAenaTb YMHOXeHeM KoaduLymneHTa TPeHUs, UCMNosIb3yeMoro npu
cTaTuyeckux pacyetax, Ha 0.5.

16.4.3 OnpefensaoT BEKTOP 3KBMBAMEHTHbIX MPUIOXKEHHbIX CTaTUYeCKMX Harpy3sok B Hanpas/ieHuun
y={X, ¥.2}, geiicTBylownx B HanpasseHN 0606LEeHHbIX KOOPANHAT CUCTEMbI:

[FI-+A) [ ,*, (16.17)

rae A, — MakcumasbHoe pacyeTHOe ceicMUYecKoe yCKOpeHue Npu pacyeTe MeTO40M 3KBUBA/IEHTHOI cTaTnyec-
KOW Harpy3sku.
16.4.4 ins Tpy60onpoBoAa, PacnosloXXeHHOro Ha HU3KMX onopax, pacyeT MakCUMasnbHbIX YCKOpPeHWUi BeayT
no doopmyrne

A, =1.3A™ Kv Pffla, K,K,KAKV . (16.18)

roe 1,3 — koahhuUMEHT 3anaca, y4uTbIBaoLWmnii BO3MOXHYHO NOrPeLIHOCTb MeToa No CPaBHEHUIO C IMHENHO-
crieKkTpasibHOl Teopueid;

Ky — koadppnumeHT BepTUKa/IbHOTO CEMCMUYECKOro YCcKOopeHus. Mpu Bo3aelicTBUM B rOPU3OHTa/IbHOM

HanpasneHuny= (X, ¥} npuHumatotT Kv= 1, npn Bo3aelicTBUM B BepTUKa/IbHOM HanpaBneHumy= {2}
npuHumatoT Ky cornacHo 16.2.3;

PTa, — mMakcumanbHoe 3HaudeHue KoapduruneHTa AUHAMUYHOCTU:
p™ =25, (16.19)
16.4.5 Ana Tpy6onpoBoaa, pacnosI0KEeHHOTo Ha CTPOUTENIbHOM KOHCTPYKLUUKN (B 34aHUN, HA BbICOKMX OMNO-

pax, Ha acTakafe), pacyeT MakCMMasbHbIX YCKOPeHWUii BegyT no popmyne

Af = 13 (16.20)
roe B**x — Haubonbluee 3Ha4YeHUe yCKOpeHus cnekTpa oTBetaaArlr j

a™x=Tax(a,(T*)), (16.21)

ay(l'J/) — cnekTp oTBeTa (NO3TaXHbI CNEKTP OTBETA) A/19 OTMETKM 3aKpensaieHmss Tpy6onpoBoga npy Bo3aei-
CTBUM B HanpasrieHnny= {X, Y. Z).
B cnyyae oTcyTCTBUA CNEKTpoB oTBeTa a, ([*) gonyckaeTca NPUHMMaTb MakCMasibHble pacyeTHble yCcKope-
HMA No hopmynam:
-ANA TOPU30OHTaNbHbIX HanpaseHwnii Bosgelicteuay= (X, ¥)

V. 1-3/Cx*nP™x KOK,KAKV. (16.22)

- AN BEPTMKANIbHOTO HanpaB/ieHUs BO3AelCcTBUSA
AT =1,3yC * KvK$P™, KQK,KAKW. (16.23)

roe Kn K* — koaduuneHTbl yCuneHns MakCUMaibHOro YCKOPEHUsl OT CeCMUYECKOro BO34encTBMA No BbiCOTe

yCTaHOBKM Tpy6GonpoBoaa 2,qn;| rOpV30HTa/IbHOTO 1 BEPTUKa/IbHOTO HanpaB/IeHN i COOTBETCTBEHHO.
3HauyeHns KoappnuMeHTOB NPMHUMALOT corsiacHo Tabnuue 16.6.
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Ta6nuua 16.6— KoacpdumumeHtbi K,, n K*

MakcyMasibHasi OTMETKa PacriofioxeHyst TpyGonposoga I. M.

XapakrepucTtuka
COOPY>EHMA 10 20 30 40
«n < Ky

MaccuBHas Xene3obeToHHasn
KOHCTPYKUMS (pucyHoK 16.1, &) 1.2 1.0 15 1.2 1.75 1.6 2.0 2.0

MpocTpaHcTBEHHan cTepxHeBas
KOHCTPYKUMS, 3aTaxepka  (PUCYyHOK
16.1.6) 14 1.4 1.8 1.8 2,25 2.2 3.0 3.0

MpumeyaHnsa

1 B cnyvae 3aTpyAHEHUI Npy onpeaeneHny TUna KOHCTPYKLMN NPUHMMAIOT Hanbosbluve 3HaveHns koadhdu-
unentoB K, n Ky -

2 3HaueHusa KoadhduumeHToB K/ln npy NPOMEXYTOUHbIX 3HaveHuaX z oT 0 o 40 M BbIMUC/AOT METOL0M
nuHeliHoW uHtepnonsauun. Mpu z = 0 m npuHumatoT Kb = 1.0. Ky = 1.0.

3 Tabnvua npyMeHnMa AJ/1a rPyHTOB, MMeLWMX Moay b AedopMaunm Ea2 104 MMa. MNpu £d< 104 MMNa 3Haue-

HUs KoadhdpumumeHToB K, 1 cnepyeT yMHOXUTb Ha 1.5.

16.4.6 OTKNNKN {HanpsiXeHUsi, NepemMeLLeHnst M T. 4.) S, B cucteme onpegensiioT oT eACTBUSA CTaTUYeCcKu
NPUAOXEHHbIX B y3/1aX CeiCMUYECKMUX Harpy3okiF~J.

16.5 PacueT Hag3eMHOro Tpy6onpoBoa METOAOM AUHAMUYECKOTO aHannsa

16.5.1 PacueT Ha CeACMOCTOIKOCTb MOXHO NPOBOAUTL METOAO0M AMHAMMUYECKOTO aHasiM3a ¢ UCMo/ib30Ba-
HMeM pacyeTHbIX akcenieporpamMmm Ha oTMeTKe YCTaHOBKW onop Tpy6onposoga. MNpu oueHke NPOYHOCTU B 3TOM
crlydae UCNONb3YOT ANHaAMUNYECKNEe NMPOYHOCTHbIE XapakTePUCTUKN KOHCTPYKLMOHHbIX MatepnanoB U TrpyHTa u
AOJ/KHO 6bITh YUYTEHO B3anmogeicTeme Tpyb6onpoBoga C ONOPHbIMU KOHCTPYKUUAMU, TPYHTOM U MPUMBbIKAIO UM
ob6opyaoBaHueM.

Tpe6GoBaHUA HacTOAWEro MyHKTa peKoMeHAyeTCs MPUMEHSITb A8  KOHCTPyKuuii Tpy6onpoBoaos,
npeacTaBnsOUWMX COGON AMHAMUYECKME CUCTEMbI C BbICOKOW CTEMEHLIO FTEOMEeTPUYECKON, (DU3NYECKOR nnum
KOHCTPYKTUBHOW He/IMHENHOCTU, NS 06bEKTOB NOBbILWEHHOTO YPOBHA OTBETCTBEHHOCTU, OTKa3bl KOTOPbIX MOTYT
NpMBECTU K TSXEeNbIM 3KOHOMUYECKUM, COLManbHbIM W 3KOMOTMYEeCKMM MocnefcTBUAM, AN Tpyb6onposo-
[OB. OCHalleHHbIX CWUCTEMOl ceicMOu3oNALUN N APYTUMU CUCTEMaMMN PerysimpoBaHus celcmumyeckon
peakuun.

16.5.2 MpsAmMble AMHaMnyeckue pacyeTbl TPy60NpoBOAOB C cUCTEMaMM celicMon3onsaumm, ¢ aganTuBHbIMMN
cuctemamm ceiicMo3awnTbl, AUHAMUYECKUMW racuTensaMmn konebaHuii, geMmncupyoLwmmm ycTtpoicTsamu n apy-
r’MMU ceiicMOo3alNTHLIMU 3/IeMeHTaMmM cneayeT BbIMO/THATE MPY HAYYHOM COMPOBOXAEHUN 1 MPU yHaCTUM OpraHm-
3alMil. UMeto WX NpaBo Ha BbINOJIHEHMe Takoro Bnga pabor.

16.5.3 MNpAMble gMHaMun4yecKne pacyeTbl TPy60NPOBOAOB Ha HU3KMX OMopax ciiefyeT BbIMOAHATL C UCMO/b-
30BaHMEM pacueTHbIX akceseporpamm ®(1), Ay(t). rae /— Homep cocTaBnsOWEN BeKTopa KosebaHwuii; A,
— MakcuMasibHOe 3HauyeHue amnNanTyabl ycKopeHuii: y(t) — HopMupoBaHHasi Ha eguHULY (YHKLUSA, ONKCbIBato-
was konebaHue rpyHTa BO BDEMEHMU.

BenuunHy yckopeHust konebaHuin AOHa MakcMMasibHOW ropu3oHTaNbHOW cocTaBisiloweli BekTopa cencmu-
Yeckux ABuxXeHnii B Touke O. Haxogswelica B CEBMCMUYECKON 30He C MHTEHCUBHOCTbBIO / HA COOTBETCTBYlOLW el
KapTe o6l ero ceicMm4yeckoro painoHMpoBaHuns, paccyMTbIBalOT C MOMOLLbI0O POPMY bl

A =2 (16.24)
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roe d — paccTosiHne oT Touku O [0 cepefuHbl OTpe3Ka NpsIMOi, NpoBefeHHOol Yepes 3Ty TOUKY Tak. YTo6bI
AnvHa oTpeska D. oTcekaeMoro orpaHMynBaoLWMMn 30Hy nsocelictamu, 6bl1a MUHUMaNbHONR. 3HaveHue d nono-
XuTesibHoe. ecnn Touka O pacnosioxeHa OTHOCUTENIbHO cepeMHbl OTPe3Ka B CTOPOHY BO3pacTaHusa ceiicmunyec-
Ko 6annNbHOCTU, N OTpULATENIbHOE — B CTOPOHY YMEHbLUEHUS.

N1/ — npupalweHne ceicMnyeckoii 6anbHOCTN B pe3y/ibTaTe BANAHUSA MECTHbIX TPYHTOBbIX YC/TOBUIA MN0-
wagKun. nosiy4eHHoe Npun NpoBeAeHnn ee CEMCMNYECKOTro parioHMpoBaHuS.

16.5.4 lonyckaeTca UCNO/Ib30BaHMe pacyeTHbIX akcesileporpamMmm, NOoCTPOEHHbIX HA OCHOBE MHCTPYMEH-
Ta/bHbIX 3aMNCell CUAbHbBIX N MPOMEXYTOUYHbIX MO BENIMYMHE 3eMIeTPACEHWI, 3aperncTpMpoBaHHbIX Henocpea-
CTBEHHO Ha CTPOWTEesIbHON niowagke, TM60 B yCNoBUAX, 6IM3KUX K yCNOBUAM MoWaAKM NPpoeKTupyemoro Tpy6o-
nposoja. Uin NCNosib30BaHNe CUHTE3MPOBaHHbIX PACYeTHbIX akcesieporpamMmm, NOCTPOEHHbIX C y4eTOM YC/N0BUA
nnowanki n ee NOMOXeHNSA OTHOCUTENIbHO ONAaCHbIX CEACMOreHHbIX 30H. MPU OTCYTCTBUM MHCTPYMEHTaIbHbIX
3anuncei AN reHepaumn pacyeTHbIX akcesieporpaMM MOryT UCMO/Ib30BaTbCA pacyeTHble MeToAbl U faHHble O
npupatweHumn cericMmyeckon 6anibHOCTN B pe3ysibTaTe BANSAHUA MECTHbIX FPYHTOBbIX YC/I0BUIA niowagkn — A/,
NnonyyYeHHble NPU NPOBELEHNN ee CECMUYECKOTO MUKpPOopalioHMpoBaHus. Ecnn celicMmyeckoe MUKpOpanoHnpo-
BaHve nsolwankym He NPOBOAMAOCH, YCKOpPeHMe Heo6Xx0AMMO onpeaensTh C y4HeTOM BO3MOXHOIO U3MEHeHUs
CEeACMNYHOCTY NOLWaAKN N3-3a B/INSHUSA MECTHbIX TPYHTOBbLIX YC/TOBUIA.

16.5.5 MNpu oueHke celicMOCTOlKOCTU Tpy6ONpoOBOAOB, YCTAHOB/EHHbIX Ha MEPEKPbITUAX 34aHNA UK
COOpPYXEHUsl, B KayeCTBe BHELIHEro CencmMmn4eckoro Bo3fecTBUA UCMONb3YIOT aKkcesieporpaMmbl ABUXEHNSA
onop 1 KpenneHwuii, NoslyyeHHble N3 pacyeTa COOPYXEHUA A8 OTMEeTOK UX yCTaHOBKW (MO3TaxHble akcene-
porpammbl).

16.5.6 MakcMManbHble 3HAUYEHUS YCKOPEHUS OTHOCATCSA K TOPU3OHTa/IbHbIM COCTaBNSAOWNM KolebaHuii.
Mpn OTCYTCTBUN MHCTPYMEHTa/IbHbIX 3annceil 3Ha4YeHNs1 BepTUKasibHbIX YCKOPEHWA OCHOBaHWUA JonyckaeTcs npu-
HMUMaTb paBHbIMU 0,7 3HAYEHWU I TOPN30OHTaIbHBIX YCKOPEHWA.

16.5.7 MNpn pa3genbHOM MCNO/b30BaHMM B pacyeTax Tpy6onpoBoAOB Ha AelicTBMe TOPU3OHTa/IbHbIX U
BepTUKa/lbHbIX akcesieporpamm cnepyeT NPpUHMMaTb Hanbosiee onacHble HanpaB/ieHUs CelicCMUYeCKUX BO3-
neicTBuii.

16.5.8 iIntHaMmnyeckuii pacyeT CUCTEM C KOHEYHBIM YNC/TOM CTeNeHel cBO60AbI MOXET ObITb BbINOJIHEH MO
HESIBHOW U SIBHOW BbIYNCINTE/NIbHON CXeMe C y4eTOM reoMeTpuUYecKoi, dn3n4ecKoi Namnm KOHCTPYKTUBHO Henun-
HeliHoCTW.

B cnyyae MCNONb30BaHUA HEABHOM BblYNC/INTENIbHON CXeMbl pacyeT NPOBOAAT MeToAaMM YACSTIEHHOTO WUH-
TerpMpoBaHusi cuctem guddepeHunanbHbIX ypaBHeHU BBAA

No x }* [8]{x}+ [CKX] ¢ {R) =- * (0 [M[ {cos a}. (16.25)

roe (M) — maTtpuua macc (MHepuun):

[8] — maTpuua gemndmnpoBaHns:

[C] — maTpuua xecTkocTy;

{x). {x). {x}— BekTOpbl OTHOCUTE/IbHbIX YCKOPEHWI, CKOPOCTEW N NepeMeLLeHNi COOTBETCTBEHHO:

{R} — BeKTOp peakTUBHbIX CU/1 OT HEeJINHEHbIX CBA3e. BekTOp 3TUX cui, AelicTBYOLWMX B HanpaBieHnun
06061 EeHHbIX KOOPAUHAT CUCTEMBI, NpeAcTaBNAeT co60li CyMMYy peakLuii 4ONONHUTENIbHbLIX HeNMHeliHbIX CBA3el
cuctembl: AeMndepoB, aMOPTU3aTOPOB, KYCOYHO-IMHEHbIX cucTeM (YNPYyrnx onop ¢ 3a3opamu, Bbikato4vato-
LW MXCA CBA3EN), 3/IEMEHTOB CYXOro TPeHUs U T. n.;

Y (0 — ycKOpeHMe OCHOBaHUsI pacyeTHOW Moaenu (akcesneporpamMmma):
{cos a) — BekTOp HanpaBAAOLWNX KOCUHYCOB.
Pe3ynbTupylowmnin BEKTOP BHELWHMNX HArpy3okK {/=), 4eliCTBYIOLMNX HA CUCTEMY B /1060 MOMEHT BPEMEHMN,
onpegensatoT no popmyne

{7} = [CHx}. (16 .26)

Mo BblYMCNEHHOMY 3HauYeHUto BekTopa {F} onpeaensitoT BHYyTPEHHMNE YCUUA U HANPSHXKEHUS B pacyeTHbIX
ceyeHusax Tpybonposoaa.

16.5.9 B kauecTBe pacyeTHbIX OTK/IMKOB MPUHUMAIOT UX HanboNblINEe N HAMMEHbLUNE 3HAYEHUS, BO3HU-
Kalouwmue B KaxXAoOM ceyveHMW TpyGonpoBoga 3a BeCb Nepuoj BpeMeHW, paccMaTpuBaeMblii B pacyeTe. Mpu
3TOM pacyeTHble OTK/IUKM AO/MKHbI NPUHUMATLCS HE HUXE OTK/IMKOB, ONpeAeseHHbIX NO JIMHENHO-CNeKTpanbHo
TEOpUN.
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16.6 PacueT nogseMHoro Tpy6onpoBoga 6eckaHanbHOW Npoknagku

16.6.1 Ycunusa nnepemMelleHns B noA3eMHOM TpybonpoBoje 6eckaHanbHO NPOKIafKu onpeaenstoT oT ero
COBMECTHbIX flechopMaLiMii C OKpYXatoLWMM rpyHTOM NpY NPOXOXAEHUN ceicMUYecKX BOJTH. Mpu 060CHOBaHM
CecMOCTOKOCTM Taknx Tpy60onpoBoA0B HEOGXOANMO YUNTbIBATb YCUNA U NepeMeLLeHns, KOTopble MOryT BO3-
HUKaTb N3-3a NonagaHnsa pasnyHbIX ceyeHnit Tpybonposoaa, aHKePHbIX OMOpP, MOBOPOTOB M OTBETB/IEHUI B pas-
Hble dha3bl CEACMUYECKNX BOJTH.

16.6.2 Ycunusa nnepemelteHus B Tpy60npoBoaax, CBsA3aHHbIe C NPOX0XAEHUEM CENCMUYECKUX BOJSH, HaA-
NnexuT onpeaenaTb C y4eTOM Hanpas/ieHUsa ABMKEHUA ANA Cnefyoumnx TUMNoB BOJH:

- npoAonbHas (P-BonHa);

- nonepeyHas (S-BosHa);

- BosiHa Penes (P-BonHa).

Bce Tpu Tvna BOMH XapaKTepu3ylTCs CKOPOCTbIO pacnpocTpaHeHUs B pa3finyHbix rpyHTax VP, Vs. VR, ann-
HoW Xp, ASl ar 1 HanpaBfeHNeM CMeLleHNA TOYeK MacCcnBa rpyHTa OTHOCUTE/IbHO HanpaBJ/iIeHNs pacnpocTpaHeHus
BOJ/IHbI (PUCYHOK 16.2). ®POHT BO/HbI ABMXETCSA BAO/Ib HEKOTOPOTo 3a4aHHOr0 BEKTOPA, Y TOUKM C MaKCMMasbHbl-
MW nepemMeLeHNSAMN FPyHTa B pa3/inyHble MOMEHTbI BpeMeHU MOryT coBrnafiaTb C pa3/INiyHbIMU CEYEHUAMN TPy 6O-
nposoga (oTBOAaMU, OTBETB/IEHUSAAMU, MePTBbIMM ONopamMn U T. 4.).

16.6.3 CnepyeT paccmaTpuBaTb Hanbonee HEBbITOAHOE coveTaHne dasbl, HanpaB/eHUS ABUXEHUA 1 Tuna
celicMnyecKoii Bo/HbI Npy onpeeneHnn oTK/IMKOB AJ151 KaXA0ro oTAe/IbHOTro cevyeHunsl Tpy6onposoga. Ecnu Tpy-
60MNpoBOA MMEET CJ/TOXKHYIO NPOCTPAHCTBEHHYIO KOHMUIypaLuto, TO BbIMOJIHAIOT HECKO/1bKO pacyeToB A/19 pas/iny-
HbIX TUNOB BOJIH 1 UX ha30BOro cMmeleHuns (CMm. 16.6.4). SNULEHTP 3eMNeTPACEHNA MOXeT Haxo4UTbCA B S1l060M
HanpasJ/ieHUN OT paccuynTbiBaeMoro Tpy6onpoBoa, N03TOMy HEO6X04MMO PaCCMOTPETh HECKO/IbKO BO3MOXHbIX
HanpaB/ieHUli pacnpocTpaHeHnst (PpoHTa ceiicMUYecKnX BOsH. o pe3ynbTaTam pacuyeTta A5 KaXA0ro cevyeHns
BblOMPAOT HanXy/lee 3Ha4eHne OTK/IMKa U3 BCeX PACCMOTPEHHbIX BapMaHTOB.

Mo pe3ynbTatam pacuyeTta B C/lyYae HEBbINOJIHEHWUS YC/IOBUI CEACMOCTONKOCTY MPUHMMAIOT peleHne 06
M3MeHeHnn cxeMbl TpybonpoBoaa, a 3aTeM NpoBOAAT NOBTOPHLIV pacyeT Tpy6onpoBoaa.

Mpumepbl onpegeneHns HanpsxeHuli B Tpy6onpoBoaax 6eckaHasnibHOW NPOKNaAKn oT celicMMYecKnx Bo3s-
AeNcTBUI ANA HEKOTOPbIX YACTHbIX Caly4YaeB NpuBeAeHbl B NpuaoxeHun U.

BonHbl Penes (R-Bo/MbI)

PrcyHok 16.2 — XapakTep ABWKEHUS TOYeK rpyHTa npu NpoXoXaeHUn NpoaosibHbIX BOMH P,
BOJIH caBura S v BonH Penest R
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16.6.4 lns BbIYUCEHNS OTKINKOB S, (HanpsiXXeHni, nepemelyeHnii nT. 4.) Tpy6onposoga Npon3BobHOM
NpPOCTPaHCTBEHHOV KOHUrypauum c y4eToM cul NPoA0sIbHOro TpeHns 1 60KOBOro oTnopa rpyHTa npu npoxoxgae-
HUKM P-, S- n H-BOIH B 3aJaHHOM HanpaB/IeHWM pacyeT criegyeT BECTU MeToAaMu CTPOUTENIbHOW MeXaHUKKn C
NOMOLLbIO CNeLnarn3npoBaHHbIX KOMMbIOTEPHbIX NPOrpaMm.

FPyHT, oKpyxaloLwunii Tpyby, MogenupyeTcsa Tak Xe, Kak U Npy ctaTu4eckoMm pacyeTe, 60/bLWNM HYUC/IOM
HeNMHelHO-yNpyrux cBsseii, paccTaB/lIeHHbIX C ONpeJe/sieHHbIM Warom BAO/b U Monepek ocu Tpybonposoja B
BEPTUKaSIbHOM U TOPU30HTa/IbHOM HanpaB/ieHuAX. [py 3TOM B OT/INYME OT CTaTUYECKNX pacyeToB AO/DKHbI UC-
nosib30BaTbCA AMHaAMNYeCcKMe Moaynb gedopmaynm rpyHTa (Moaynb FOHra) n koadduumneHT MNMyaccoHa, onpege-
nsemble NogaHHbIM celicmopa3Befkn. KoadhpuumeHTbl cLueneHns 1 yron BHYTPeHHEero TpeHns rpyHTa npuHmMmMa-
10T TAKMMMU XEe. KaK Mpu cTaTUYECKUX pacyeTax.

MpoxoxaeHne celicMMYECKUX BOSIH MOAeNnnpyeTca NPUHYAUTENbHbLIM CMeLLeHneM CBA3EeN, MOA4ENNPYIO-
WX B3anmopeiictene Tpybonposoaa C rpyHTOM B COOTBETCTBUM C AedhopMaLMsiMn TPyHTa NPU NPOXOXAEHUN
CceiicCMNYecKnx BOJIH onpeAesieHHOro Tuna v BonpegenieHHOM Hanpas/ieHUN, a 3aTeM BbIYUC/SAIOT BO3HMKaOLNe
npu 3TOM YyCUANA U HanpshXeHnsa B Tpybonposoge.

[JONXHO 6blTb PACCMOTPEHO HECKO/IbKO BapuaHTOB HanpaB/ieHUs ABMXeHUA opoHTa P-. S- n A-BONH 1
HECKO/IbKO BapnaHTOB UX (0a30BbIX CMeLLeHWNA.

16.6.5 MakcumasibHY0 CKOPOCTb VIBEX ABMXEHNA TPYHTa Npun 3eMsieTpsACeHnn cnefyet onpefenatb No
[aHHbIM CEMCMNYECKOTro MUKpopanoHnpoBaHus (No Benocurpammam). Ecnv Takme gaHHble OTCYTCTBYIOT, TO YTax
pekomeHAyeTCs NPUHMMATb B 3aBMCMMOCTM OT KaTeropuun rpyHTa rno celicMM4ecknm cBoicTBam:

-4NA MATKUX TPyHTOB (KaTeropus 1) Vmex= 0,12 K™ KA
- ANA CKaNbHbIX TPYHTOB (kaTeropuu Iu ll) ¥,,ax= 0,091 A M xKOKA

16.6.6 MakcumanbHOe ropu3oHTasIbHOe 1 BepTuKasibHoe D™ xnepemelweHne rpyHTa npu semieTps-

ceHuMn cnefyeT onpeaesisiTb NOAaHHbIM CEiCMUYECKOTO MUKPOpPalioHMpoBaHus (Mo ceiicmMorpamMmmam).
Mpu OTCYTCTBUM 60O/1€E TOUHbIX AAHHbIX A/151 HAA3EeMHbIX TPY60NPOBOAOB MAaKCUMa/lbHOE TOPU30HTaIbHOE

nepemMeulieHue rpyHTa gonyckaeTtcs onpegenaTb no doopmyne
prreq, . 64, (16.27)
nor «arexu |, '
Asor

a MakcMmasbHOe BepTUKasbHOe NepemMelleHne rpyHTa NpuHMMaTb paBHbiM D™ * *

16.6.7 CKOpOCTU pacnpocTpaHeHns B IPYHTOBOM MaccuBe NpoAosibHOW VP-. nonepeyHoii VS-BOJIH 1 BOJH
Penesa VRonpeaenaoT nogaHHbIM celicmopasseku. Ha cTaaun paspaboTKu NPOEKTHON JOKYMEeHTaLMmn 3Ha4yeHns
VF. Vs n VR gonyckaeTcs NPUHMMaTb MO CNPaBOYHbIM JaHHbIM.

CkopocCTb BO/HbI Penes gonyckaetcs onpeenstb no coopmyne

VR - kVs, (16.28)
roe KoadUUNEHT K< 1eCTb KOPeHb ypaBHeHUs
+**  F< HE*21NLK2 =0; (16.29)
8 1“ Yam

3pecb \[UV— auHamuyeckuit koadduumeHT NyaccoHa rpyHTa.
16.7 PacueT Ha ceficMuyeckne CMeL,eHUsA KpenaeHui

16.7.1 Kak B cny4yae Hafi3eMHbIX Tpy60NpoBOAOB, Tak 1 B C/lydae Tpy60npoBoAoB 6eckaHasibHOV npoknag-
KW. NPUCOEANHEHHbIX K pa3/InyHbIM CTPOUTE/IbHbIM KOHCTPYKUUAM 1N 060pyf0BaHunto, AO/KHbI yUUTbiBaTbCSA
B3aVMHble CMeLLeHUs OMOPHbIX TOYEK MPN HE3aBUCUMbIX KONle6aHNAX AaHHbIX KOHCTPYKLMIA BO BPEMS 3eM/1eTps-
ceHus (pucyHok 16.3). AnsA kpenneHuin unu ans asoBbIX rpynn KpenseHnin, MoAaenMpyoLWwmnx npucoeanHeHmne K
o60pyA0BaHNIO NN KCTPOUTENbHbBIM KOHCTPYKLMAM, AO/KHbBI 6bITh 3afjaHbl MakCUMasbHble ceiicmMmmnyeckue cme-

weHna A™x . 3agecb 4 7 K — MakcMMasibHOe OTHOCUTE/IbHOE CMelleHne No HanpassieHnto / = (X. Y. Z) kpenseHus

nnn pas3oBOW rpynnbl KpensieHUii Npy celicMnyeckomM Bo3aeicTBUM NO HanpaB/ieHno/.
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16.7.2 B cny4aB ecnuv npu celicMmM4eckom BO3AeNcTBMY na o6opyoBaHne Uam CTPOUTENbHYO KOHCTPYK-
LMIO NO HanpaB/IEHWUIO ] BO3HMUKAIOT CMeLeHUsA He TO/IbKO MO HarnpasB/ieHWIo Y, HO 1 3HaYNTe IbHble NINHERHbIe U
yrnoBble NnepeMelleHns No ApYrMMm HanpaBeHUsM, X Takxe cnefyeT yuntbelBaTb B pacyeTe. Ecnm makcumans-
Hble 3Ha4YeHNA NepeMeLLeHnl 1 yrnoB NoBOpoTa KpensieHNin BO3HMKalOT HEO4HOBPEMEHHO, ClieyeT BbIMOHATL
OTAeNbHbIV pacyeT Ha KaxAblli KOMMNOHEHT MepeMelleHnit, a 3aTeM CyMMUPOBaTb MOTyYeHHble OTK/IMKN N0 npaBu-
ny KKCK.

16.7.3 Ecnu 3agaHbl celicMnyeckne cMeLeHnsa A5 HECKONbKUX KpensieHnin nnun hasoBblX rpynn Kkpenne-
HWIA. TO OTK/TMKN BbIYUCASAIOT OTAENbHO OT CMELLEHNI KaXA0ro KpenaeHns nnn asosoi rpynnbl KpenaeHnii n
NINHENHO CYMMUPYIOT MO a6COMIOTHLIM 3HAYEHUAM.

16.7.4 AnA cocyaoB v annapaTtoB OTHOCUTE/NIbHbIE CelicMUYecKne CMeLLeHNs Touek NnpucoegnHeHns Tpy6o-

nposoga ["a<onpegenaoT MeTogamun, ONMCaHHbIMU B CPAaBOYHOWN N Hay4YHO-TEXHUYECKOW NnuTepaType.

16.7.5 lnA 3gaHuii 1 CTPOUTENbHBIX KOHCTPYKLMIT CelicMMYecknue CMeLLeHNsi OMOPHbIX TOUeK onpeaensitoT
13 pacyeTta Ha celicCMMyYeckue BO34eNCTBUS NMM60 Kak KOHCEPBATUBHOE AOMNYLEHNE, N3 NO3TAXHbLIX CNEKTPOB
oTBeTa.

[Ana BblYNCNEHNA MaKCMMalbHOTO CMeLLeHNs KaX A0 onopbl NO CNeKTpam oTBeTa UCNOMb3YHOT cbopmyny

ATk =am«/(02> (16.30)

roe a''ak — makcumasnbHoe cneKkTpasbHOE YCKOpPeHne Ha OTMeTKe npu ceiicMn4yecKom BO3aelicTBMN NO HanpaB-

nennto j = {X. Y. Z};
o», ~— nepBas cobCcTBeHHas yacToTa KonebaHnii KOHCTPYKLMK, pag/c.

17 Pacuet Tpy6onpoBoga Ha Bubpawuto

17.1 PacuyeT COGCTBEHHbIX YacToT

17.1.1 AHann3 co6CTBEHHbIX YacTOT 1 hopM KonebaHuii TpybonpoBoga NPOBOAAT A1 OLEHKN ero BuMbpo-
NPOYHOCTU U AN OTCTPOLKM OT AeTEPMUHUPOBAHHbIX YACTOT BO3MYLLEHUS.

Mpwu oueHkax BUGPONPOYHOCTM Tpyb6onpoBoga crieflyeT yunTbliBaTb BCe COOCTBEHHbIE HAacTOThbl B 3HEpreTun-
Yecku 3Ha4YMMOM AnanasoHe, HO He 6onee 100 .

17.1.2 PacuyeT cO6CTBEHHbIX HacTOT BEAYT YAC/IEHHbIMY METOAAaMU C MOMOLLbIO CNeunanbHbIX KOMMbIOTEP-
HbIX MpOrpamMm Mno CTePXHEBOI MOAEeN Cc y4eTOM Macchbl paboyero BewecTsa v M30A5LUN.

PacueTHyl0 AHAMUYeCKY0 MOJeflb CO34al0T B OCHOBHOM COr/1aCHO pekoMeHAauusam Ana ctaTu4eckoro
pacueTa pasgena 8. [pyn MogenMpoBaHMmM TOUek NpUcoeAnHEHNs Tpy6onpoBoa K cocyaam 1 annapaTam, a Tak-
Xe KpesepByapam A5l XxpaHeHUss HedpTn 1 HedPTeNPOAYKTOB 06A3aTeNIbHO criefyeT YUMTbIBaTb /IOKa/lbHble nogaT-
NBOCTN CTeHKM cocypaa (cm. 8.1.9).
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Pa36unBKa y4acTKOB U YMAC/10 Y3/10B C COCPELO0TOYEHHBIMU MaccaMy YHaCTKOB AO/MKHbI ObITb 4OCTATOYHbLIMYU
OS5 onvcaHnsa Heo6xoAMMOro ymcna opm KosiebaHuii.

3HauyeHun cob6cTBEHHbIX YacToT I,. f2...... fi....... fr onpepensitoT U3 peweHns nuHeliHoli anre6panyeckoii
3af,a4M 0 CO6CTBEHHbIX 3HAYEHUAX

(17.1)

roe (K] — maTtpuua XecTkocTu;
[M\ — maTpuua macc cuctemsl;
{yA — BekTOp /c-l hopMbl COBCTBEHHbIX KONebaHwuii:
(o* = 2K-fk— /-1 kpyroBas yacToTa COGCTBEHHbIX Kone6aHwuii, paa/c;
ft— /'-A TexHMYecKas YacToTa COGCTBEHHbIX KOnebaHuid, .

17.2 [JvHamunuyeckume Harpysku v BosgeiicTeus

17.2.1 Harpyskun v Bo3feiicTBus, Bbi3blBatoLe BU6GpaLmio TpybonpoBoAoB, pasaensatoT Ha rpynnbi:

a) MexaHu4yeckne Bo3gencTBna Ha TpybonpoBoj 0T 060pyA0BaHUA, Bbi3BaHHble HeypaBHOBELEHHOCTbIO
OBWXYLMXCA Macc, N3HOCOM MOALWNMHUKOB U T. 4.;

6) HecTaLMOHapHble rMapaBanyeckme Bo3AelicTBUA BCreaCcTBUE:

- Nynbcauuy gaBfieHna Ha BXxoAe B TPy6onpoBoA OT KOMMpeccopa Uan Hacoca,;

- MPOXOXAeHns no cucteme AByxdasHoi cpefbl, 0CO6eHHO B MPOGKOBOM pexume, Npu KaBuTaumm n . n.:

- OTPbIBHbIX TEYEHMNI 3@ MECTHBIMW COMPOTUBIEHNAMMU.

17.2.2 AMNnTyabl BO36yXAalLwmx BM6paLmio Harpy3ok U Bo3aeicTBuMiA onpeaensitoT pacyeToM Unm namMe-
peHnsaMU B Npouecce NyCKOHanafouHbix paboT n3agaloT B BUAE NepemMeLteHnin nav BHeWHUxX cun. MNpu oueHke
HecTaluWOoHapHbIX TMAPOAMHAMNYECKMX BO3AECTBUI paccMaTpuBaloT Te cedeHnsa TpybonpoBoaa, rae Nnponcxo-
ONT U3MEHEHNe Be/IMUYMHbI U Hanpas/1IeHNUs CKOPOCTWN NOTOKa.

17.2.3 CnekTp 4acToT nynbcauun, reHepnupyembliX NOPLIHEBbIMU U LLEHTPOOGEXHbIMU MallMHaMu, coc-
TaBnser

rae/= 1.2,3... — HOMEpP rapMOHUKU: J1— YUC/10 06GOPOTOB Basia B MUHYTY, T — YMUC/10 NOPLUHEBbLIX LUANHAPOB
NN YACO NONAaTOK LLEHTPOGEXHbIX HarHeTaTe /IbHbIX MaLUVH.
17.2.4 Ecnv Bo36yauTensamu nynbcaunii B Tpy60npoBoe ABNAOTCA MECTHbIE TMApPaB/INYECKNE CONPOTUB-

NEHUSA. TO TEHEPUPYEMYIO NPU 3TOM YACTOTY paccUUTbIBaOT No hopmye

7-<200...500)-£, (17.3)

rae V. — CKOpPOCTb NOTOKa,
O, — AnaMeTp CyXeHUs B MECTHOM COMPOTUB/IEHUN.

Ansa ognHouHbIX nperpag B chopmyne (17.3) npyHUMaOT MUHUMa/IbHOE 3HAaYeHWe YNCITIeHHOro Koaddu-
uneHTa. pasHoe 200. Mpu OTCYTCTBUM MECTHOIO CyXeHus (npsamas Tpy6a) UncneHHblii koadhuyneHT B (17.3)
npuHumatoT pasHbiMm 500.

17.2.5 fina Tpy60npoBoAoB C AByxda3HbiM paboynm BelecTBOM YUYNTbIBAOT BO3MOXHOCTb MOSIB/IEHUA
rmapoAnHaMnyecknx Bo3myLeHnii, 0cCo6eHHO oLy TUMbIX B MPOGKOBOM pexunme. AMNINTYAHO-4acTOTHbIe Xapak-
TEPUCTUKN HeCTaLMOHaPHOro BO34elicTBNS ABYX(A3HOro NoToka Ha MecTHble COMPOTUBIEHNA onpeaensaoT npu
nyckoHanagouHbix paboTax nan npegBapuTesibHbIMU pacyeTamu.

17.2.6 Mpy NpoeKTUPOBaHNN YUNTbIBAETCSA BO3MOXHOCTb BO3HUKHOBEHWNS PE30HAHCHbIX aKyCTUYeCKUX KO-
neb6aHunit Npu c67INXKEHNN 3HAYEHNTT TeHepUpyeMbIX U COGCTBEHHbIX YaCcTOT rMapoAnHaMnyYeckux konebaHnii cpe-
Abl. AMNINTYAHO-4AaCTOTHbIE XapakTePUCTUKN aKyCTUHeCKNX KonebaHunii 4NS CNOXHBIX TPY60NPOBOAHBIX CUCTEM
onpefensioT pacyeTom UM B npoLecce nyckoHanago4Hbix paboT.

Co6CTBEHHYIO HacTOTY akyCcTuyecknx konebaHnini Tpy6onposoaa A5 NPAMOINHEHbIX yHaCTKOB PEKOMeH-
Ayetcsa onpeaenatb no oopmynam:

-ANSA TPYy6bl C aKyCTUYECKN OTKPbITBIMU WK 3aKPbITbIMU KOHLAMU

, 0.5/ C

AL - (17.4)
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- ANs Tpy6bl C OAHMUM aKyCTUUYECKM OTKPbITbIM KOHL,OM

(175)

roe/=1,2. 3...: C — cKopocTb 3ByKa, m/c: L — gnuHa Tpybbl, M.
17.3 PacueT BblHYX/JEeHHbIX KonebaHuii Tpy6onpoBoaa

17.3.1 ANns KOMMYECTBEHHbIX OL,EHOK A,0/TTOBEYHOCTU M aMNNTY BUGPALNOHHbIX MEPEMELLEHM B Xxapak-
TepHbIX CEYEeHUSAX MPOBOAAT pacyeT BblIHYXAEHHbIX KonebaHuii Tpy6onposoaa. Mpu 3TOM NUCMNONb3YIOT flaHHble O
AVHAMUNYeCKNX Harpyskax, nojslyyeHHble B COOTBETCTBUM € 17.2. Mpn OTCYTCTBUM [OCTOBEPHbIX AaHHbIX O Xapak-
TEePUCTUKAX Harpy3okK, BO30yxgarwmx BUGpaunum, pacuyeT BblHYXXAEHHbIX KOsie6aHnii NpoBOASAT C UCMO/Ib30BaHU-
eM pe3y/bTaToB cneunanbHbIX UCMbITAHWNA.

17.3.2 PacuyeT BeAyT B/IMHeliHO# NOCTaHOBKE A1 AeTePMUHUPOBAHHbIX KNHEMATUYECKUX U CUNOBbIX BO3-
nelicTBUiA. 3a4aHHbIX B MOJIMTAPMOHMYECKOM BUAE. YUMTbIBAIOT BO3MOXHOCTb CABUra pas Mexay Harpy3kamu B
pasfinyHbIX ceveHnsX TpybonpoBoga. PaccMaTtpuBaloT yCTaHOBMBLUMECS Kole6aHMsl CUCTeMbl Npu paboyunx na-
pameTpax. 3HauyeHue KoappuLneHTa OTHOCUTENBHOTO AeMNUPOBaHNSA peKOMeHAYeTCsA NPUHUMATb PaBHbIM
0,02 (cooTBeTCTBYET /IOrapupMmnyeckomy ekpeMeHTy KonebaHnii 0,126).

17.3.3 PacueT NnpoBOAAT CMEeKTpas/ibHbIM METOAOM C pa3fioXXeHneM no popmamM co6CTBEHHbIX KoebaHnii
Tpy6onpoBoaa. OnpeaensitoT amnaNTYAHO-4YaCTOTHbIE XapaKTepUCTUKN NepeMeLleHNi B pacyeTHbIX CEYEeHUsX, a
Takxe BUGPaLMOHHbIX HAarpy30K Ha onopbl, NOABECKM U 060pyA0BaHMe.

17.3.4 PacueT HanpshkeHuii Npu BbIHYXAEHHbIX KONebaHnax BeAyT no hopmynam atana 4. Mpu aTom yuu-
TbIBalOT pasMaxu Kosie6aHuii BHELWHNX Harpy3oK 1 BHYTPEHHEro AaB/ieHns A1 BCeX paccMmaTpMBaeMbiX BO3MY-
LWarwmx 4acTor.

MpuBeAeHHbIe K HOPMa/IbHOM TeMMepaType aMnanTyAbl 9KBUBAIEHTHbLIX HANPSXEH W B XapakTepPHbIX ceve-
HUAX Tpy6onpoBoAa NpeAcTaB/IsiloT B CNeKTpasibHOl hopme.

17.4 KpuTepun BUGPONPOYHOCTH

17.4.1 OCHOBHbIM KpUTepreM BUGPONPOYHOCTM TPy6OoNpoBOAa ABNAETCA YC/10BME OTCTPONKN COBCTBEHHbIX
yacToT konie6aHuii Tpy6onposoga ftoT AUCKpPETHbLIX YacToT 4eTepMUHNPOBaHHOIo Bo36yxaeHus fA, onpegense-
MbIX cOrfiacHo 17.2.

YcnoBne OTCTPOViKM COBCTBEHHbIX YacTOT A/19 NepBbIX Tpex hopM KonebaHuit TpybonpoBoaa B Kaxaomn
N/I0CKOCTW 3anuncbiBaloT B Buae

£.05£ 075U /*/1~ 1.3 (/* 1,2,3). (17.6)

[Ona 6onee BbICOKAX (DOPM KOIEGAHWI NPU HAIMUMKN BbICOKOYACTOTHbLIX BO36YANTEeNNe BUGpauum ycrosue
OTCTPOWKN NMeeT BUg

bL# 09u/*/fall (Y=4.5..). (17.7)

B cnyyae HEBO3MOXHOCTW BbIMO/IHEHUS YKa3aHHbIX TpeboBaHnii Heo6Xx04MMO NokasaTh, YTO YPOBHU BUbGpa-
LMA 91eMEHTOB KOHCTPYKLNMM HAXoAATCA B AONYCTUMbIX Npeaesiax.

17.4.2 ANs UCKNHOYEHNS BO3MOXHbIX COyAapeHnii Tpy60onpoBOA0B N OKPYXak WX KOHCTPYKLUMIA, pacnono-
XEHHBbIX C 3a30pOM [l, NpUHNMAIOT yCrioBue:

|A, | + |A2] £, (17.8)

rae A. u Ar— cooTBEeTCTBEHHO MaKCHMasibHble aMNNTYAbl BUGpONepeMeLLeHnii aneMeHTa Tpy6onpoBoaa 1 KoH-
CTPYKUMM. KOTOPbIE MOJTyYaloTCs B Pe3y/ibTate Ha/lIOXEHWS Pas/iMiHbIX (QOPM KOMe6aHUii.

17.4.3 AMNAUTY bl BUGPOHANPSXKEHNI HA Pa3IMUYHbIX YACTOTaxX ONpeAensioT B pe3y/ibTarte pacyeta BbIHYX-
[eHHbIX Kone6aHunii Tpy6onpoBoga (cM. 17.3). NMpu oLueHKke BUGPONPOYHOCTU A5t KXKAO0M0 XapakTepHOro ceveHnst
Haxo4AT MaKCUMasIbHY0 amnanTyay [l SKBMBasIeHTHbIX BUGPOHANPSXEHW, KoTopasi 06pa3yeTcs B pedysibTare
Ha/I0XEHMWSA Pa3INUHbIX POPM Kose6aHwuii.

17.4.4 Ansi TUNOBBIX TPY6GOMNPOBOAOB B KAYECTBO KPUTEPUSI BUGPOMPOUHOCTM MOTYT 6bITb MCMO/Ib30BaHbI
AOMYyCTYMbIe aMMINTYAbl NEPEMELLEHNI B XapaKTEPHbIX CeYeHUsX Tpy6onposoaa (CM. npuioxexue IN-

17.4.5 PacueTHYyt0 OLEHKY 0/ITOBEYHOCTU 3/1eMeHTOB Tpy60onpoBoa B C/lyyae HafloXeHUss Ha OCHOBHbIe
LMKbI HArpy>XeHUsi BUGPOHAaNpPsHKeHN peKoMeHAyeTCA NPOBOAUTL MO METOANKE, U3/T0XEHHOW B 9.6.
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MpunoxeHune A
(pekomeHayemoe)

Y4yeT NOBbIWEHHOW TMH6KOCTHN OTAEeNIbHbIX 3/1TEMEHTOB

A.1 OTBOADBI

A.1.1 Mpun NoBepoYHbIX pacyeTax TPyOONPOBOAHbLIX CUCTEM Ha NPOYHOCTb PEKOMEHYETCS YUUTbIBATL MOBbILLIEH-
HYH0 TMOKOCTb (MOHDKEHHYHO )XECTKOCTb) OTBOAOB B pe3y/ibTaTe OBa/n3aLmmn ux ceveHuii npyn nsrmnbe (adpdekt KapmaHa).

KoadhdpmumeHT rnbkoctu K,, rHyToro, KpyTonsorHyToro, LWTaMrnocBapHOro Ui CEKTOPHOro 0TBO/a C YMC/IOM KOCbIX
CTbIKOB 60/1bLUe O4HOrO (N > 1). COeANHEHHOrO C NPAMbIMX Tpy6aMn Ha KOHLAX, 3aBUCUT OT 6e3pa3MepHOro napameTpa
X (cm. 9.3.1):

- npu X £ 2.2 KO3(hhMLMEHT rMOKOCTU BbIYMC/IAIOT Mo dhopmysie

165

| . (A1)
XJl +1Sai, IX2

rae Kp — koadohuupmeHT rmbkocTy oTBoAa 6e3 yueTta yCoBUiA 3aKpensieHNs Ha KOHLAX;
£ — KO3(hhMLUMEHT, yUMTbIBAIOLLMIA XECTKOCTb MPAMbIX TPY6 Ha KOHLaX 0TBOAa;
<g — napameTp, yuuTbIBaloWWii BIMSIHE BHYTPEHHEro AaBneHns
- P*2
co, = 3.64 E(0.-5)s" (A2

- npu X> 2.2 koadpchmumeHT rmbkoctn Kp = 1.0.

BennunHy ; onpeensioT cneaylowyiM 06pasoMm;

-npn X>1.65;= 1,0;

- npn XS 1,65

X ,,® .05
C oy T65 ¥ ¢ s Jp )

rnely =w”~"2R I(Da-s);
ro— LUeHTpasibHbIl yron oTBoaa, pag;
R — paguyc oTBOAR, MM.
A.1.2 NS KPYTOU3OrHYTbIX W LITAMNOCBAPHbIX OTBOAOB C OAHUM WAV ABYMA hraHuaMmn KoadhULMeHT rmbkocTu
onpegenstoT no cdopmyne

KB =~ %2« . (A4)
KoadodpmumeHT ii npuHMMatoT:

- NS OTBOZOB, CTbIKyeMbIX C TPy6amu € O4HOrO KOHLA Ha thiiaHLLe 1 C ApYroro KOHLa Ha cBapke. £2 = X1'6:

- NS OTBOAOB, CTbIKyeMbIX C Tpy6aMun Ha doriaHuax ¢ 06enx CTopoH. 1= X .

ag) w } “o

A. 1.3 KoathdumumeHT rubkocTn Kp Ans CEeKTOPHOro oTBoAa C OAHMM unun ABymsa dhnaHuamu (pUcyHok 7.1) npwu
ycnosun 0 £ 22,5

K» _?QSTgZ_ . <AJ)
roe X onpegenstoT no dpopmyne (9.16) ns 9.3.1.
(02 onpepensitoT no dpopmyse (A.5), Npu 3TOM BMECTO paauyca oTBoda R noacTasnsitoT 3HaueHue /?,.
Rj npuHumatot

- npu annHe L < — — (1+fg0)
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betge
] 2 A7
-npugnvHe LZ~-(UtgQ)
R3 =7 i(1 +ctge). (A.8)

A. 1.4 Npwn 3HaYeHnn koahbdmumeHTa Kp < 1,0 npuHumatoT Kp = 1.

A.1.5 [lonyckaeTcs ucnonb3oBaHne Apyrnx, 6osee TOUHbIX METOAMK BbIUMC/IEHMS KO3MLUMEHTa rTMOKOCTU C yye-
TOM AaB/IeHVs 1 YC/IOBUI 3aKpensieHns Ha KOHLAax oTBoja.

A.2 TpOHNKN 1 Bpe3Kn

Mpy noBepoyHbIX pacyeTax TPYOOMPOBOAHbIX CUCTEM PEKOMEHAYeTCS YyYUTbIBaTb MOHMKEHHYIO XeCTKOCTb T-06-
pasHbIX cCoeVHEHWI B MecTax NPYMbIKaHWUSA OTBETBIEHNI K MarncTpasin.

MpvBegeHHble Aanee opMmysbl CnpaBed/MBbl A1 OPTOrOHa/IbHbIX TPOMHWKOB U BPE30K C OTHOLUEHWEM

a — o6wuit Bua; 6 — u3rm6 B naockocTu (BOKpyr ocum X); a -m u3rn6 nonepek naockoctn (Bokpyr ocu Y\,
r — KpyuyeHuo (Bokpyr ocu Z)

PucyHok A.1 — PacuyeTHasi Mofeflb TPOMHUKA (BPe3KM) Mo Harpy3Koi CO CTOPOHbI OTBETB/IEHUSI

d3  £0.8. A5 OPTOrOH&/IbHbLIX PaBHOMPOXOAHLIX WAW MOYTV PABHOMPOXOAHbLIX TPOMHMKOB 1 BPE30K C OTHOLLIEHWEM
dj/Dj > 0.8 NOHWXEHHYO XXECTKOCTb OTBETB/IEHUS] HE YUUTLIBAIOT. [1151 TPONHMKOB 1 BPE30K C HAK/IOHHLIM OTBETB/IEHNEM
MOHWKEHHYHO )XEeCTKOCTb OTBETBJ/IEHUST YUUTBIBAIOT MO CrelyasibHbIM YMC/IEHHBIM METOAAM.

YroBble NoAaT/IMBOCTV COeAVHEHVsI OTBETB/IEHUSI C MarncTpasibio B TOUKe, rAe oceBasi IMHUSI OTBETBIEHVs nepe-
CeKaeTCs C HapyXXHOV MOBEPXHOCTHIO MarucTpa (PUCYHOK A.1), BbIMMC/ISIOT MO hopMy/iam:

da

. A.10
E7T ¢ )

K.-«.*"(£)

X

rae 1b, /,6 — MOMEHTbI MHEPLUM CeYeHNs1 OTBETB/IEHNS NpU U3rmbe n KpydeHuu;
F = d-sbl(D-s) — 6e3pa3mepHblii NapameTp, onpeaensitowmnii COOTHOLEHE Pa3MEPOB OTBETB/IEHUSI U MarucTpasiu;
sa — HOMUWHasIbHasi TO/ILMHA CTEHKWN OTBETB/IEHUS;
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Ka — yrnoBas noAar/iMBoCTb B NIOCKOCTU TPOVHMKa (BPesku);
Nab— yrnosas nNoAatMBOCTbL NOMEPEeK MAI0CKOCTU TPOMHMKa (Bpesku);
An, — yrnosas NofaT/IMBOCTb Ha KpyyYeHue OTBETB/IeHUS.
Mpun Hannuum ycunueatowweli Haknagkn B chopmynbl (A.9) BMECTO S MOACTaBAAOT S + S,,. r4e s, — TOWMHA

Haknagku.
[ns wramMnoBaHHbIX ¥ LWTAMNOCBaPHbIX TPOVHWKOB B hopmynax (A.9) BMecTo sb noAcTaBnsaioT Ss (PUCYHOK 7.3).
Yrnbl NOBOPOTa OTBETB/IEHWNS OTHOCUTENIbHO MarncTpasm OT MPWIOXKEHHbIX M3rMbarolx MOMEHTOB B M/10CKO-

CTV TPOWHWKa (Bpe3ku) M1 1 B NnepneHAnKyIAPHON el N0CKoCTH a TaKke OT KpyTALero MomeHTa M& BbIYMCIAOT MO
copmynam:
BN = Xo M~
Boii = MBI {A.10}
0*i = *rb

rge 0* — yros NoBopoTa OTBETB/IEHWSI OTHOCUTENIbHO MAarucTpasi B M/IOCKOCTV TPOMHMKA (Bpesku) oT MoMeHTa MI.
MPUIOKEHHOTO B TOM e Hanpas/eHnu:

yros NoBopoTa OTBETB/IEHUs1 OTHOCUTE/IbHO MarncTpanv nepreHavKy IsipHO NI0CKOCTY TPOMHMKA (Bpe3ku) ot
MoOMeHTa Moil. MPUIOKEHHOTO B TOM Xe HarpasfieHuu;

0201 —— YrO/ 3aKpyunBaHusl OT KPyTsiLero MoMeHTa MoD.

«Ob-
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MpunoxeHue b
(pekomeHpyemoe)

OnpegesneHne paccTosHU Mexay NPOMeXyToOUYHbIMUK onopamMmu

B.1 YcnoBus npoYyHoCTn Tpyb6onposoga

MpeasapuTeNibHY0 PacCTaHOBKY NMPOMEXYTOUYHbLIX OMOP PEKOMEH/YETCs OCYLLECTB/IATL B COOTBETCTBUM C HAaCTOS-
WM npunoxeHviem. MpuBedeHHble hopMysibl MOTYT 6bITb UCMOMIb30BaHbI 47151 ONpPeAesieHns PacCTOSHUA MeXay Oorno-
pamMu Ha NPSIMOSIMHENHBIX yYacTKax Tpy6onpoBoja U HENPUMEHUMbI A1 PACCTaHOBKW OMOP Ha yrnax nosopoTta, B6a13n
M-. I'-, Z- o6pa3HbIX KOMMEHCATOPOB U T. A,

PacueTHan cxema A5 onpefeneHns paccTosHUi Mexay NpoMexyTOUHbIMK onopamMu npejcTasnseT cob6oi MHO-
rofIpoNeTHYI0 HepaspesHyto 6asiky, LapHUPHO ONePTYH0 Ha KOHLUAx (PUCYHOK B.1).

_ /
lUn Hill [|[]JW11IH]|]|]|]]
' X "X *

JInHWsi Nnpornéos
PucyHok B.1 — PacuyeTHasi MoAesb A1 ONpPefeneHns PaccTosHWN Texay ornopamu

MakcmanbHO aonyctumas gsiMHa nponeta /I'p, MM, 13 YyCNoBUA NMPOYHOCTU:

|12[<tgl N ~
 l m— (B.1)

rae W — MOMEHT COMPOTUB/IEHUSI CeYEeHUs1 TPYGbl U3rndy, MmM3:

(6.2)
(co — adhdhekTMBHOE AOMNYyCKAaeMOe HanpsixeHne OT AeiCTBMA BeCcOoBOW Harpysku. MMa;
0 — MOrOHHbIN pacyeTHbIli Bec TPyGbl C U3oNsAumMei 1 npoaykTom. H/mm.
[ns pabouyero cocTtosHWA
K 1=0.50,* - 02p+J 121[0]2- 0.750M; (6.3)
npu UCMbITaHNAX
[oal=0.5a,A- aro+J 2.25[0]2-0.750". (6.4)
rae <tu— KO/bLEeBOe HanpshkeHwe OT AaBrieHus, Bbluncnasemoe no copmyne (9.1):
Op— NpoAosbHOe HamnpsikeHWe OT AaB/ieHUs, BblUMCsiemMoe Nno dopmye
Oa-2s)2
p( ) 55)

m 4>w(Da-s)s

Mo dpopmyne (B.1) onpenensitoT /np A1 060UX COCTOSIHUIA.

B.2 YcnoBus xecTkocTu (MpoBrcaHns) Tpybonposoga

C uenbio HegonyleHUs 06pa3oBaHNsi 06PATHOrO YK/I0HA, KOTOPbI MOXET MPUBECTU K CO3[aHMI0 «MELLKOB» Mpu
OCTbIBaHMN TPy6ONpoBOAa, PEKOMEHAYETCA OrpaHMyYUTb MakCMMasibHOe npoBucaHue Tpy6onposoga Artax = 0,02 DN,
rae DN — ycnoBHbI guameTp Tpy60nNpoBoAa, MM.
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<

W Htinfl 11E T

PucyHok B.2 — Cxema AedhopMUpOBaHHOro Tpy6onpoBoa Npu Hamumm o06paTHOro YKIoHa

MakcumanbHO gonyctumas anvHa nposnerta /I'[]Z MM, U3 YC/NOBUSA XXECTKOCTU!

3f 12£/ r
m " \qy('-yw-2y)-
3HaueHne y Haxo4sT 13 peLleHUst HEIMHENHOTOo ypaBHeHUs

y(3y-1) 0.020A/(1-2y)3Jgy(1l-y)(1-2y) N
— 2 7 VARSETT

roey =x//m2 — 6e3pa3MepHbIi NapameTp;
/M2 — cpefHWii NponeT HepaspesHol 6asikn, MM;
/=Nllrp2 — yknoH Tpy6onpoBoaa.

(B6)

H7>

B.3 PaccTosiHne Mexay onopaMyi U aHTUCEeNCMUYECKMIY YropaMm C yYeTOM CEACMUYECKOro BO3aeicTBus
MakcumManbHO fonycTuMasl AvHa nposeta /rmpd. MM. U3 YCI0BUS MPOYHOCTM C YYETOM CelCMMUYECKOro BO3Zei-

CTBUA, MM:

13 Q+gn

(6-8)

MakcuManbHO A0MyCTMMOe PaccTosiHve 1/, MM, Mexay aHTUCeNCMUYeCKMMU GOKOBbIMU yriopamu, NpensTcTBy-

oMM c6pocy Tpy6onpoBoaa ¢ ornop:

rae A“ — BepTUKa/ibHas celicMuyeckasi Harpyska

gn — ropu30oHTasIbHasA CelicMUYeckas Harpyska
*13M/CIXn limKK,KAK,.
[nsa kaTeropun ceiicMOCTOMKOCTW Is
K 1=0.50.4- 0X+J 2,56[0]2- 0.75a8.
Ansa kateropuii ceficmocTonikoctn lIs u llis

[B]=0,50M - <gp* J 3.61[nj2- 0.75aMm.
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MpunoxeHue B
(pekomeHayemoe)

Bbi6op hnaHueBbIX COeUHEHUN

B.1 Tunbl pyiaHUEBbLIX COEAMHEHNI N 061ACTb X MPUMEHEHUA

Vicnonb3yemMble B TPY6ONPOBOAHbLIX CUCTeMax (h/laHLUeBble COeAUHEHUS pas/inyatoT

- MO KOHCTPYKTMBHOMY MCMOJTHEHWIO (NPMBapHbIe BCTbIK, M/I0CKNE, pe3b6oBbie U T. 4.):

- MO TWNY YN/IOTHUTE/TbHOM NOBEPXHOCTU (C COeAUHUTENIbHBIM BbICTYNOM, BbICTYyN — BnaAuHa, Wwun — nas, nog
OB&/1bHble, BOCbMUIpaHHbIe, INH30BblE MPOKIaAKN);

- 0 TUMY W Matepuasly NpPoKIaaKku.

B.2 PacueTHble yC/10BUA 1 BbIGOP cCTaHAAPTHbIX h1aHLEeB

Kak npaswusio, npy NpoekTMpoBaHn Tpy6onpoBoAOB NCMOMb3YIOT CTaHAapTHbIE laHueBble coeanHeHUs (MPUHK-
matoT no NOCT 12815 — MOCT 12822). Bbi6op CTaHAAPTHOro oNlaHLLeBOro coeMHEHNS BeAyT B 3aBMCMMOCTM OT pabo-
yux (pacyeTHbIX) NapamMeTpoBs, yC/1I0BHOro AnameTpa DN n ycnosHoro gasneHns PN.

Mpn BbIGOpe cTaHAapTHbIX hnaHues no MOCT 12815 — FOCT 12822 Ha3HauY€HHbI CPOK 3Kcnyataumm Tpyo6o-
npoBoja [O0/HKEH YUUTbIBaTb PAcHETHYIO NMPUGaBKy Ha KOPPO3WIO, 3aUTOKEHHYHO B KOHCTPYKLMIO CTaHAapTHOIO dilaHua.

Kpome TOro, pekoMeHgyeTcs, YUTo6bl haHubl 1 60NTbl (WNWABKA) GbIIN BbIMOHEHLI U3 MaTepuasioB OAHOrO
Knacca, umerowmx 67mskne KoahurumeHTbl IMHEHOro paclumMpeHus. JonyckaeTcss npyMeHeHne dhriaHueB 1 Wwnuiek
(60n1TOB) U3 CTasIel pas/IMYHbIX K1acCOB NPW YC/I0BMM NOATBEPXAEHUS pacyeToM MX paboToCMOCO6GHOCTM Npu Temnepa-
Type Bble 100 *C.

Ha donaHueBoe coevHeHe TPy6oNnpoBOAOB, KPOME BHYTPEHHErO WM Hapy>XHOro AaB/ieHnsl, MOryT AelicTBoBaTb
TaKxe oceBas W nepepesbiBatollne CuUbl, N3rnbatome N KpPyTAWMA MOMEHTbI, 3HAYEHNA KOTOPbIX ONpeaenstoT u3
pacyeTa HanpsHkeHHO-AeOpPMUPOBaHHOr0 COCTOSIHUS TpybonpoBoda B Lieniom. [Npu BbiI6ope HOPMasIM30BaHHOTO hnaH-
LeBOro CoeiHeHNs yKa3aHHble CU0Bble (PaKTOpbl YUNTLIBAIOT PacveToM Mpu onpeaesieHnn YCOBHOMO AaBfieHns, no
KOTOpPOMY BbIOGMPalOT HOpMasIM3oBaHHble diaHupbl:

PN>p -max- N +Vy. * ! 0
3.14C* (B.1)

rpe G — adchekTMBHBIN ArameTp NPOKNafkW, MM. Ha3Ha4YaeTCsi B 3aBWCMMOCTM OT LWMPUMHbI U hopMbl  cCeyeHust
NPOKIaAKun:
- 418 NIOCKMX NMPOKNAA0K WMPUHOM b < 15 MM. a Takke A/15 NPOKIaA0K 0Ba/IbHOro UM BOCbMUIPaHHOroO ceye-
HUA. G — cpegHuiA gnameTp NpPOKIagKu;
- 0191 NJIOCKUX NPOK/Ia0K C HAPYXXHbIM AvameTpoM DHU wnpuHoit b > 15 Mm

G=D,- 3,87-Jb, (B.2)

rae D,, — HapyXHbIi AnaMeTp NpoKIagki, M.
N — oceBas cuna, geiicTBytowas Ha hiaHueBoe coegunHeHne. H (Npy pacTsXXeHUM MPUHMMAOT CO 3HaKoM
«MNJIOC»: MPUN CXATUN — CO 3HAKOM «MUHYC»);
M,, My — wusrnbarowime MOMEHTbI, AeliCTBYOLME B ABYX B3aVIMHO MEPNeHAUKYNAPHbIX MIOCKOCTSX, MPOXOAALLMX
yepes ocb Tpy6bl, H MM.
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Mpunoxexne I
(pekomeHayemoe)

PacueTHO-aKCNepuMeHTaNbHbie MeTOAbI
ncpeacTtBa 3aWwnTbl Tpybonposoga oT BubGpayunmn

1 TeXxHNYeCKME peLLeHNs MO CHKEHUIO Nybcaunm NoToka, Bubpaunn Tpybonposoaa 1 Bubpo3satymte okpy-
XarLWwmnx 06 LEKTOB

1.1 CHmKeHne BMGpaLMM C MOMOLLbIO CheunasibHbIX AeMMIUPYIOLWKX YCTPOCTB B HACTOSILLEM CTaHapTe He
paccmarpuBaeTcs. COOTBETCTBYIOLME PELLEHNS U MEeTO/bl pacyeTa cofepXaTcsa B crneumasibHbIX PyKOBOAALMX U cnpa-
BOYHbIX MaTepuanax.

CHWXeHne BUGpaLmy AOCTUraeTCs YMeHbLUEHWEM UM CHATVEM BO3MYyLLAIOLWMX BO3AEACTBUIA. Mpn 3TOM Heobxo-
OUMO B MepBYIO ovepefb YCTPaHUTb Pe30HaHCHble KOslebaHUsA MNy/IbCUPYHOLLEro NOTOKa M OTCTPOUTb OT BO3MOXHOMO
COBMafleHNsi Pe30HaHCOB MOTOKa W MexaHW4ecKol CUCTEMbI.

MprMeHsIoT criegytolime cnocobbl OTCTPOVKM CUCTEMbI OT Pe30HaHCHbIX KonebaHuii rasa:

a) U3MeHeHWe A/IMH N ANaMeTPOB Yy4acTKOB TPyGONpPOBOAHOM CUCTeMbl, €C/n 3TO A0MyCcKaeTCs KOMMOHOBKOM
CUCTEeMbI:

6) ycTaHOBKa AnacparM, KOTopble paccenmBaroT IHEPIMIO KoneGaHuii raza U U3MEHSOT aMn/IMTYAHO-YacTOTHbI
CrekTp rasa B Tpy60npoBoAHO cructeme. OpUEHTUPOBOYHO AnameTp pacTouku guadparm coctasnset 0.50. OnTumasib-
HbIi AuameTp pacTouku guadparmbl d, o6ecneynBatoLmii achheKTMBHOE ralleHre nynbcaunmn, MoxeT 6bITb onpeaesneH
no cpopmyne

d=D<V/C)P-25, (r.1)

rae V@o— cpefHsis CKOpoCTb rasa B TpybonpoBoge, m/c:
C — CKOpoOCTb 3BYyKa, M/C.
[ns AByXxchasHbIX NOTOKOB

d=0(1,5")° 25. (r.2)

rae ¢ — KoathduumeHT conpoTnBneHnsa anadparmvbl:

B) ycTaHOBKa 6GyhepHbIX eMKOCTeli C Lieflblo YMeHbLUEHUS aMMAnTy bl My/bcauun faBrieHns B pesysibTaTe pacce-
MBaHWA SHEpruu, 3atpavnBaemMoli Ha BO3GYXAeHVe Macchl rasa B o6beme GychepHOI eMKOCTW, 1 U3MEeHeHNs crekTpa
COBCTBEHHbIX YacTOT KoniebaHwii. [ns Hanbonee adpheKTMBHOrO raweHuns konedaHuii 6yepHyto eMKOCTb yCcTaHaBnBa-
10T HEMNOCPeACTBEHHO Y UCTOYHMKA BO30YXAEHMS KonebaHuii (y uMnvHapa komnpeccopa). Ha HEeCKOSbKO UMHOPOB
O/}HOIi CTyneHn LenecoobpasHo ycTaHaBNNBaTb OOLLYO0 EMKOCTb:

r) yCTaHOBKa aKyCTUYeCKUX (hnNbTPOB B TEX CrlyYasiX, KOrja BO3HVKaeT HEOB6X0AMMOCTb B 3HAUNTENIbHOM CHUDKEHUN
konebaHuii, a Tpebytolmecs Ans 3Toro rabapuTHble pa3mepbl 6ydepHO eMKOCTM NPeBbIWAOT AO0MYCTUMbIE MO YC/10BU-
SIM KOMIMOHOBKW. AKYCTUYECKWI (hnnbTp XapakTepuayeTcs YeTKMM AVNCKPETHbIM CMEKTPOM MOJI0C MPOMyCKaHWa 1 ratle-
HUS YacTOT konebaHwWii rasa;

[) 3MeHeHVe TemnepaTypbl U AaB/IeHNSI HAarHETaHUS KOMMNPEeCccopa, ec/i 3T0 BO3MOXHO MO TEXHO10MMK paGoThbl.
OT 3TMX napameTpOB 3aBWCAT BE/MYMHbI M/IOTHOCTU MPOAYKTa M CKOPOCTU 3BYKa, B/MSIOLME HA YACTOTHbIM CMekTp
CUCTEMBI:

e) MHTepdepeHUMOHHbIV CNOCco6 raleHns nynbcauuii, KoTopblii adheKkTBEH B OYeHb Y3KOW Mosioce 4acToT Korsle-
6aHnii. Cnoco6 npegycmatpvBaeT NPUMeHeHWe CreunasibHbIX OTBETBEHNI UK neTenb, AJIMHY KOTOPbIX nog6éuparoT
paBHOI HeYeTHOMY YMCy NOJSYBOSH;

X) couyeTaHue B OJHOl TPy6OMpPOBOAHON cCuUCTeMe pas3/INyHbIX CNOCOGOB ralleHuUs nysibcauunii. Tak. BO3MOXHa
ycTaHOBKa AvadparMm Ha BXoge B eMKOCTb WU Ha BbIXofe 13 eMKOCTU. Mpu 3TOM pasMepbl eMKOCTM MOryT GbITb YMEHb-
LUeHbI NpUMePHO Ha 30 % MO CpaBHEHWIO C eMKOCTbIO 6e3 guadparMbl. [JononHUTeNbHbIE NOTEPU AABNEHNS NpW ycTa-
HOBKe AnadparMbl MeHbLUe, YeM [OMOHUTENbHbIE MOTEPU MPU PEe30HAHCHBLIX KOoseGaHusX.

MocnepoBsarte/lbHOCTb MPOBEAEHNA OTCTPOMKM OT Pe30HaHCHbIX KonebaHuii, a Takke CHWKeHUs konebaHuii Aas-
JIEHUS Ta3a NpeacTaB/isieT COG0 UTEePaLMOHHbIN NPOLIECC BHECEHUS N3MEHEHUA B KOHCTPYKLMIO Tpy6onpoBoaHol cuc-
TeMbl C nocnegytolleii NpoBepkoil 3dhPeKTUBHOCTN N3MEHEHWNIA pacHeToM Mo creuuasibHbIM NporpaMMam.

.2 CHMXeHne Bnbpaunm n Bubposalynta okpy>arLmx 06 beKkTos

2.1 B Tpy60npoBOAHbIX 06BA3KaxX NOPLUHEBbLIX MalUVH MakKCVMasibHas 3Heprus MPUXoAUTCS Ha HU3LWME rapMOHU-
Kn. PacuyeTbl AONYyCTUMO NPOBOAUTL MO HECKOSIbKMM MepBbIM (40 3—5) COGCTBEHHbIM YacTOTaM KaxkAoro nposerta u
BECTW OTCTPOIKY MO 3TUM 3HAYEHUSIM.

2.2 InA ycTpaHeHVs MeXaHWYeCK/X Pe30HaHCOB NPOBOAAT KOPPEKTUPOBKY TPYGONPOBOAHOW CUCTEMbI.

CneKkTp COGCTBEHHbIX YAaCTOT 11060V MexaHN4Yeckoli CUCTEMbI 3aBUCUT OT ee 06'bEMHO-KOHCTPYKTUBHbIX PeLLeHNiA,
YCMoBUiA 3aKpen/ieHnst N UHEePLMOHHO-ECTKOCTHbIX MapamMeTpoB.
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[ns Tpy6onpoBOAHbIX CUCTEM TakMMy napameTpamu SAB/SIOTCH:

- YNC/I0 YYaCTKOB, PaCMOsIOKEHHbIX MeX Ay onopamu, 1 UX KOHUrypauus;

- HaJInume cocpefloTOHEHHbIX MacCc N NX 3HaYeHue;

- YCNOBUA ONUPaHns;

- ynpyrue onopbl 1 XapakTePUCTUKN MX XECTKOCTU;

- VHEPLMOHHO-XECTKOCTHbIE NnapameTpbl Yy4acTKOB.

CocpefoToYeHHbIe MacChl YBE/TMUMBAIOT MHEPLIMOHHbIE XapaKTEPUCTUKN U CHUKAIOT 3HaYeHUsi COBCTBEHHbIX Ya-
CTOT. TMOHWXEeHMEe 3HaYeHUsi COGCTBEHHON YacTOTbl CMOCO60M BK/IIOUYEHUST AOMOMHUTENBHON MacCbl MOXeT 6bITb Mpak-
Tyeckn ahhekTMBHBLIM MPU 3HAYEHUN MacChbl, COM3MEPUMOM C Maccoli yyacTka.

B peasibHbIX CUCTEMax COCPeA0TOHEHHbIE MaCChl KOHEUHbIX pa3MepoB yBeIMUMBAOT XXECTKOCTb CUCTEMbI. B 60/1b-
LUMHCTBE C/ly4aeB B peaslbHbIX TPYOONPOBOAHbLIX CUCTEMAX COCPeAOTOUYEHHbIE MAacCbl UMEIOT CaMOCTOSITE/IbHbIE OMOpPbI
M MOTYT paccMaTpuBaTbCA Kak pasfesinTesii CUCTEMbI Ha He3aBNCUMbIE, C XXECTKUMU 3a/ie/IkaMmn B ToUKax npucoeavHe-
HUS Macc.

YxecToyeHne cuctembl BK/IOYEHWEM AOMNOSHUTENbHOM MacCbl — (hakTOp KOHCTPYKTUBHOMO YBE/IMYeHUsi co6-
CTBEHHOW YacToTbl. BAnsHWe Macc B KaX40M KOHKPETHOM C/lydyaB MOXeT ObITb OLeHEeHO TO/IbKO pacyeToM Bceli cucte-
Mbl B LIE/TOM.

2.3 Co6CTBEHHbIe YacTOTbl TPYOONPOBOAA 3aBUCAT OT YC/I0BUI 3aKPEN/IEHNSI ero KOHLEBbIX U MPOMEXYTOUHbIX
y4yacTKoB. [py ycTaHOBKe CKO/b3ALMX OAHOCTOPOHHMNX ONop HEO6X04MMO NpeaBapuTesIbHO MPOBECTU pacyeT Ha cTaTu-
YEeCKYH0 MPOYHOCTb U y6eAnTbCS B TOM. YTO COOTBETCTBYIOLLME OAHOCTOPOHHME CBA3M ABNSAIOTCA 3aMKHYTbIMU. [pyn OTK/0-
YeHUM OAHOCTOPOHHEN onopbl (B Cayvae Pa3soMKHYTOW CBSI3M) B UCXOAHbIX AaHHbIX A1 pacyeTa CO6CTBEHHbIX YacToT
NPYHUMAIOT CYMMapHYO [/IMHY nposeta Mexay ABYMS COCeAHUMW OMopamMu, YTO [IOKET CYL|EeCTBEHHO CHU3UTL 3Haue-
HWe COBCTBEHHOW (MapLuManbHO) YacToTbl yyacTka.

Llenecoo6pa3HOCTb MPUMEHEHMNS YMPYTMX OMOP C MPUHATLIMK XapaKTepucTuKaMu XeCcTKOCTU onpeaenstoT fo
pesynbTataM pacuyeTa. YNpyrve ornopbl, YMeHbluas 3KBUBASIEHTHYHO XECTKOCTb BCEi CUCTEMbI, CHVXAIOT HWKHIOK
rpaHyiLly 4acTOTHOrO Anana3oHa yyacTka 1 cucteMbl. NpuMeHeHe Takmx onop achheKTMBHO Npu OTCTPOLiKe OT pe3oHaH-
ca B CTOPOHY YMEHbLUEHNS 3HaYeHN i COBCTBEHHbIX YacToT.

2.4 Heo6Xx04MMOCTb OTCTPOWKM TPY6ONPOBOAHOM CUCTEMbI OT PE30HAHCOB OMpPEeAEssItoT MO KaXA0My U3 MOTeH-
LManbHO BO3MOXHbIX MeXaHW3MOB BO36Yx/AeHus Bubpauumn cornacHo 17.4.1.

Ana BbiBOAA CUCTEMbI 3a Mpefesibl pe3oHaHca [OCTaTOYHO M3MEHWUTb A/IMHY ydacTka Ha 15 %—20 %. Peko-
MeHJyeTCsi BHayasie NpoBOAUTbL KOPPEKTUPOBKY B CTOPOHY YyBE/IMYEHUs ;. T. €. YMeHbLUeHUs [/MHbI nposeTta. MNpu
KaXkjOM BHOBb MNPUHATOM 3HAaYeHUWU [JIMHbI NposieTa NpoBepaloT ycnoBua 17.4.1 no BceM BO3MyLLaOWMM YyactoTam. B
Cny4ae BbIBOJA CUCTEMbI M3 30HbI OHOIO 1 BXOJa B 30HY APYroro pe3oHaHca CUCTeEMY KOPPEKTUPYIOT N0 HOBOMY pe3o-
HaHCHOMY pexumy. MNpu HEBO3MOXHOCTU KOPPEKTUPOBKM B CTOPOHY YBeJSIMYEHUS /( KOPPEKTUPOBKY MPOBOAAT YMEHbLLE-
Huem fy T. e. yBenmyeHnem AnvHbl onpegenstoulero ft yuactka.

[.2.5YcnoBuna 3akpenneHnsa nynpyrme onopbl

Mpu orpaHMyeHMN BO3MOXHOCTEW BapbMpOBaHWA A/IMHONM NposieTa OTCTPOWKY CUCTEMbl OT pe3oHaHca MpoBOAAT
BbIGOPOM TUMNa OMop Y NOABGOPOM UX XECTKOCTU. VI3MeHeHMe pacnosioXeHUsi COCpeoTOYEHHbIX Macc 3ajaeT pacuert-
UMK TO/IbKO NPU HASIMYMUM B CUCTEME COCPEAOTOYEHHbIX Macc. Mpu UX OTCYTCTBUM CneLmasibHO BBOAUTbL COCPeoTO4eH-
Hble [OMOMHNUTE/bHbIE MacChl /19 U3MEHEHUA CMEeKTpa YacTOT PEKOMEHAYeTCs TOMbKO B Crlyvae HEBO3MOXHOCTU Npu-
MEHEHUs1 Apyrux crnocoboB OTCTPOWKN OT pe3oHaHca.

[.2.6 IaMeHeHWe reomeTpun CUCTEMbI

Mpy HeathdheKTUBHOCTY CNOCOBOB, U3NOXEHHbIX B [.2.2—.2.5. HEO6XOAUMO U3MEHUTL FEOMETPUIO CUCTEMbI, 0bec-
neyrs ceob6oay Bapvaumm L MakcrManbHO ClpsIMMB Tpaccy, Mo BO3MOXHOCTU — mn3beras NNLLHNX NOBOPOTOB. pu aToM
crnocobe Heob6x0AMMO NPOBeAEeHNE MOBEPOUHbIX pacyeToB TpybonpoBoga Ha MPOYHOCTb U XKECTKOCTb.

[.2.7 Mpn HeadpHEKTUBHOCTM CNOCOOOB, U3NOXEHHbIX B [.2.2—I.2.6, N3MEHeHNe NHEePLMOHHO-KECTKOCTHbIX na-
pameTpoB Tpy6onposoga obecrieunBaeTcs nyTeM BapbUpoBaHUs AuramMeTpa Tpybonposoaa.

Mpy Ha/IMuMKM cneumanbHbIX UHEPLMOHHO-XECTKOCTHbIX racuTesieid, aHTMBMOPaTOPOB, NCXOAA U3 SKOHOMUYECKON
N TEXHUYECKO LieN1ecoobpasHOCTU UX NPUMEHEHUS, MPOCUNTBIBAIOT BapuaHTbl YaCTOTHbLIX CMEKTPOB CUCTEMbI C racute-
NsAMU 1 No chopmam KonebaHuii oLeHBaT UX 3OHEKTUBHOCTb.

KoppekTnpoBsky Tpy6onpoBOAHON CUCTEMBbI A1 YyCTPaHEHNST MeXaHUYeCKOro pe3oHaHca NPOBOAAT /1A KaKAoro
MexaHn3Ma BO36YXAeHWUs1 KoflebaHUii He MeHee YeM Mo MATU rapMOHMKaM U MO YNC/Ty COGCTBEHHbIX YaCcTOT KosieGaHuin
CUCTEeMbI WM MO YABOEHHOMY 3HAYEHUIO YNC/1a YHaCTKOB CUCTEMbI.

I3PekomeHgaunm no UHCTPyMeHTa/IbHOMY 06C/1IeJOBaHNI0 U MOHUTOPUHIY TPY6ONPOBOAHbBIX CUCTEM U HarHe-
TaTtefNibHbIX MallVH NPpU NycKe 1 aKcnayaTaunmn

3.1 Lensammn MHCTpPyMeHTa/lbHbIX 06Cief0BaHNn BMOpaLUn SBNSIOTCA:

- U3MepeHVe YPOBHEl BUGpaumm Tpy6onpoBoAOB, CPaBHEHME WX C AoMNyCKaeMbIiMU (CM. .4.2);

- onpegenieHne CTeneHn onacHoOCTU BuUGpauuu;
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- aHa/nM3 CNekTpoB BMGpaLmK, ANarHOCTUKa YaCTOTHbIX CMEKTPOB BUOPOBO3MYLLEHNIA N X UHTEHCUBHOCTU:

- OLleHKa YpOBHel BMOpaLMn 3/1eMEeHTOB HarHeTaTeslbHbIX MalnH (Tabnuubl .3—I.9) Kak UICTOYHUKOB BMOGPaLM;

- U3MepeHMe YpoBHel Nyrnbcaunn AaBfieHnsi, CpaBHeHWe UX C AonyckaeMbIiMK, onpegesieHne Heo6XxoANMOCTU nX
CHWXeHMS;

- onpegeneHve HeOH6XOAMMOCTU BMOPO3ALUUTBI OKPYXatoLMX 06 LEKTOB;

- 3aK/loYeHne 0 Heo6XOAMMOCTM MepUOAUNYECKOrO UM MOCTOSIHHOTO MOHMTOPUHra Bubpauun Tpy6onpoBoaoB v
HarHeTaTe/IbHbIX MalUWH.

[.3.2 I3MepeHns BMGpPauUMN B KaXXAOM HamMeYeHHOM CeYeHUW MPOBOASAT MO TPeM OCSIM. YCMOBHO MpPUHUMAtOT
crnefytoume Hanpas/ieHUs OCeit:

- Y — Mo ocu Basia MallyHbl;

- X — B rOpU30OHTa/IbHON M/I0CKOCTY;

- Z — HOpMasIbHO K NJIockocTn XY.

HanpasnieHve Y BblaepXuBatoT No BCeli Tpacce A/18 KaKA0ro yvacTka.

TOukN U3MepeHUs:

- HarHeTaTeslbHass MalvHa (Ha Topuax LWIMHAPOB, HarHeTaTtesibHble MaTpyokun, yHAaAMEHTHbIE GONTbI);

- onopbl Tpy6onpoBoaa;

- cepefiMHa Kaxoro nposieta Mexay ornopamu, npu HaM4uM B NposieTe Mexay ornopamy OTBOAOB — Ha KOHLax
oTBOAA.

OnpeAensitoT YaCTOTHbIN CnekTp BuGpaumn. M3amepsitoT pasmaxu BUGponepemeLLeHnii:

- 06WMI (CyMMapHbIii) ypOBeHb;

- pasmaxu BubGponepemelLeHNA AN KakAOo YaCcTOTHOW cocTaBnsiloleli cnekTpa.

Bo Bpemsi uamMepeHui OUKCUPYIOT PeXnM HarpyxxeHus Tpybonposoga:

- COCTaB MPoAyKTa;

- TeMnepaTtypy Ha KaxAoM y4yacTke,

- AaBneHve;

- Mpou3BOAUTENIbHOCTb;

- Bpems 1 gaty npoBeAeHUss U3MepPeHWiA.

Mpy MeHsIIOWMXCSA peXnmax 3KCnayaraumm Heo6XxoAuMbl M3MepeHns Ha 3—4 pexumMax Npov3BOAUTENIBHOCTU.
Pe3ynbTaTbl U3MepeHuii MPOTOKO/IMPYIOT C yKasaHWeM WCMOSIHUTeNei.

[.3.3 Bug MOHUTOpUHra BMOpauum TpybonpPOBOAHbLIX CUCTEM (NEPUOANYECKMI UM NMOCTOSHHbIN) onpeaenstoT
NPOEKTHOW JOKyMeHTauuel Wan HasHadatloT No pesynbTataM WHCTPYMeHTaslbHbIX 06CnefoBaHuiA.

.3.3.1 MNeprognyecKnii MOHUTOPUHT

BbinonHsoT Bce Tpe6oBaHus M.3.1. MNeproanNYHOCTb U3MEPEHUI BUGPaUM NPU ONMOPHbIX YPOBHSIX HE Bbllle 2-ro
(nyHkT .4.2) Ha3HaualOT He pexe OAHOro pas3a B Mecsl. [lpu 3HayYeHUAX BUGPaLWK, NpUBAKatoWMXCa K 3-My
YPOBHIO, — HE pexe OAHOro pasa B Hefento. Mpu cTtabunusaumn BubGpaumm oKono 3-ro ypoBHS B TeyeHue 4YeTbipex
n3mepeHuii (3a mecsil) A4ONYCTUMO YBE/IMUUTL NEepUOAVNYHOCTb [0 OAHOro Mecsua.

Mpn BO3pacTaHNM YpoBHA C 3-T0 A0 4-r0 HEOOXOAMM eXefHEBHbIi MOHUTOPUHI, & MPU AOCTMXEHUN CpeaHnX
3HaueHuWi pasmaxa BM6paummn B nosoce 3-ro—4-ro  ypoBHel TpebytoTcsi CpoYHasi OCTaHOBKA Y PEKOHCTPYKLMSA CUCTEMbI.

.3.3.2 CtaymoHapHbIli MOHUTOPUHT

Mpu cTauroHapHOM MOHWUTOPUWHIe NpeAycMaTpyBaeTcs:

- Ha HarHeTaTe/lbHbIX MallMHax — He MeHee OfHO Touku (Mo ocam X. Y, z):

- Ha TpyGONPOBOAHBbIX CUCTEMAX — He MeHee YeM B TPex Toukax no Tpacce.

JonyckaeTca dmkcauus ypoBHel BUOpaLun AN Kaxaol TOUkv Nno oAHOMY WM ABYM Hanborsiee BMO6pOONacHbIM
HanpaBNeHUsAM.

Mo MakcMManibHbIM YPOBHAM BUOpauMn M3 BCeX HameYeHHbIX TO4YeK MO Tpacce U KoopauHatam BblOMpatoT He
MeHee ABYX A/11 BK/IOYEHVS CUTHaIM3aumnm JOCTMKEHNS aBapUiHOIO YPOBHSI.

4 HopmupoBaHue nynbcaunmn noToka n BuGpaummn Tpy6onpososos

4.1 HepaBHOMepHOCTb (Ny/nbcCauuio) NOTOKa OrpaHNyMBaloT B 3aBMCMMOCTM OT paboyero AaBfieHUs COrnacHo
Tabnuue I.1.

[nsa BcacbIBalOWWX NMHWUI HEITAHOrO rasa Aonyckaetca 6o/ibliee 3HavYeHVe Nynbcaunn JaBieHns.

4.2 Bnbpaunn Tpy60onpoBOAOB HOPMUPYIOT NO amnMTyae BubponepemelleHnii B 3aBUCMMOCTU OT 4acToThbl.
PaznnyatoT YeTbipe ONOPHbIX YPOBHS BMOpaLmn:

1) pacyeTHbIi NpU MPOEKTUPOBaHUWN. YA0BNeTBOPUTE/IbHOE COCTOSIHME TPy6GOMpPOBOAOB:

2) ponyckaemblid Npu aKcnayaTaumm. Heo6XxoAMM KOHTPOSb:

3) Tpebyrowwii ncrnpasneHns. Heob6xoAMM MOBbILEHHbIV KOHTPO/Ib, BO3MOXHbI OTKasbl, HEO6XOAMMO ucnpassie-
HUe, PeKOHCTPYKUMSA CUCTEMBI;

4) ypoBeHb MOsIBMIeHNs1 aBapUiiHbIX CUTyauuii. TpebyeTcss SKCTPeHHOe vcrpaBsieHue.

B Tta6nuue 2 pAaHbl AMCKPETHbIE 3HAYEHUsI AOMyCcKaeMblX 3HaYeHuii BuGpaummn Tpy6onposoaos A/ hUKCMpo-
BaHHbIX YacToT.
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A MMNa Ao 0.5 Bktou. Ot 0.5 oo Ot 1.080 Or 2.0 no Csbiwe 5.0
1.0 BK/IIO. 2.0 BK/tou. 5.0 BK/IHOM.
8.% OT4[08BKNIOY. OT 4 po 6 Br/Ou. OT 3 80 5 BK/IHOY. OT 2 40 4 BK/IHOM. OT 2 A0 3 BK/IIOU.
Ta6nwuua [.2— [lonyckaeMble 3HAYEHWS aMNANTy [ BUGpaLmmn TpybonpoBoAoB Sa, MKV
YpoBeHb Yactota. 'y
2 4 B B 10 20 30 40 50 BO
1 120 115 100 90 85 60 50 45 40 35
2 250 230 200 180 165 120 95 85 75 70
3 500 450 400 360 330 230 180 145 135 130
4 1250 1100 950 800 750 500 420 350 320 300

MpakTnyeckn s 60NbLINMHCTBA TPYOONPOBOAHBLIX O6BA30K HAaCOCOB M KOMMPECCOPOB [/1aBHble aMmNTyAHble
cocTaB/isoLLMe NpoLeccoB BNbpaLmmn onpeaeseHbl B gnanasoHe ¢ yactotamu go 60—70 Iy,

Mpn MOHUTOPUHIE BMGPOCOCTOSIHUA TPyGOMNPOBOAOB B YC/MOBUAX SKCMyaTaumy C LeNblo OLEHKN W BbISIBMIEHUS
NPVYMH MOBbIWEHHbLIX YPOBHER BM6pauy Heo6XoAMMO MMETb KpOMe YPOBHEN Mynbcauuy faBneHns uHopmauuio o6
YPOBHSAX BUGpaLm KOMNPeccopoB, HACOCOB, (DYyHAAMEHTOB U T. 4.

OueHke BMOPALMOHHOIO COCTOSIHUSI HACOCOB M KOMMPECCOPOB, 3a UCK/IHOYEHMEM MOPLUHEBbIX MallWH C HOMW-
Ha/TbHOW CKOpPOCTBIO OT 120 Ao 15000 MUH'*, MPOBOAAT MO CPeAHMM KBaZApaTUYHbIM 3HA4YEeHUSIM BMOPOCKOPOCTU (MM/C)
1 BuGponepemelleHnii (MKM) Mo cnpaBoYHOl U HayYHO-TEXHUYECKOW NuTepaType. B ocTaslbHbIX cy4asx, He npeaycMoT-
peHHbIX B cTaHAapTax A5 OLeHKN BUGpaumn, NCNonb3ytoT NpMBoAuMble B Tabnuvuax .3—I.10 gonycTuMble aMnanTyabl
BMOGpaLM y3M10B U 3/IEMEHTOB HarHeTaTesIbHbIX MaLLVH.

Ta6nwunya .3 — Hacocbl

fo 12.5 Ot 12.500 Ot 16.5 g0 Ot 25.0 go CBbllwe

YacToTa BpalleHusa sana. 'y,
BK/THOY. 16,5 so4. 25,0 Bkaod.  50.0 Br/IHOU. 50.0

[Jonyctumas amnnuTyga  Bubpaumu

S,. MKM 120 100 80 60 50

Ta6nunuya [4— dyHAaMEHTbI NOPLUHEBbIX MaLUVH

YacToTa konebaHuii, 'y, fo 3.5 Ot 3.5 00 OT1 8.0 no Cablwwe
BK/THOY. 8.0 BK/OY. 25.0 BK/tou. 25.0
[Jonyctumas amnanTyga sBubpaumm S,, MKV 400 200 100 50
Ta6nuuya I5— dyHAamMeHTbl 3neKTpoaBUraTenei
YacToTa konebaHuii. 'y, [o 8 OT 80 125 CBblwe 12.5
BK/THOM.
Jonyctumasn amnnautyga suépaumm S, MKm 200 150 100
Tab6bnuuya I.6— dPyHaameHTbl TypboarperaTtos
YacTtoTa KonebaHuii. Iy Jo 25 Ot 25 go 50 Cebiwe 50
BKJ/THOM.
[onyctumas amnnntyga Bubpauum St, MKm 100 70 40
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Ta6nwuuya I.7— LUuavHapbl N MeXCTyneHYaTble annapatbl NOPLUHEBbLIX MaLWVH

YacToTa konebaHuii. 'y, [o 10 Br/itou. Cebiwe 10
200
[Jonyctumasa amnauTyga Bubpaumm S# Mkv 250
Ta6nwuuya I.8— MogwmnHukn Typboarperatos
YacTtoTa KonebaHuid. 'y [o 50 Ot 50 go 80 Ot 80 go Csbiwe 135
BKJ/THOM. 135 Btou.
[Jonyctumas amnauTyga sBubpaumm S,, MKV 95 20 13 15
Tab6nwuua [.9— MNogWwWMNHUKN 3NeKTpoaBUratTenen
YacToTa koneGaHuii, 'y o 12.5 OT 12.5 po Ot 16.5 go Csblwe 25
BK/THOU. 16.5 Br/ou. 25 BK/OY.
Jonyctumasn amnavtyga Bubpaumm S, MKM 80 65 50 25
Ta6nwuuya .10 — Paboyee MECTO MalIMHKCTA
YacToTa konebaHuii, 'y Ao3 Ot 380 OT 5o OT 800 Ot 1510 CablLue
BK/THO4. 5 BK/IHOY. 8 BK/HOY. 15 BK/IOM. 30 BK/IO4. 30
Jonyctumaa amnautyga Bub-
paunn S# Mkm 300 200 75 15 5
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MpunoxeHune [
(pekomeHpyemoe)

PacueT HasHauyeHHOro pecypca Tpy6onpoBoga

A.1 faHHas mMeToAMKa OLLeHKM Ha3HaYeHHOro pecypca pacrnpoCcTpaHAeTCa Ha CTa/lbHble TEXHOMIOrMYyeckne Tpy6o-
npoBoAbl. BK/IHOYas 3MeeBUKMN TEXHOMOrMYECKMX neyei.

[1.2 HasHaueHHbI pecypc TpyGonpoBoaa onpeaesisioT Kak MAHMMa/IbHOe 3HaYeHWe pecypcoB COCTaB/IAIOWMX ero
3/1eMEHTOB 1 coeAnHeHWi. Mo Ha3HauYeHHbIM PecypcoM NMOHMMAIOT YKa3aHHOe B MPOEKTHON AOKYMeHTauMmn pacyeTHoe
3HauveHne HapaboTKM (B rofax, ThIiCsiYaxX YacoB), NPU AOCTUXXEHUN KOTOPOW 3KCMyaTaums Tpy6onpoBoaa AO/MKHA 6biTb
npekpatieHa A1 OLEHK/ ero oCTaTtovyHOl NPOYHOCTU.

[.3 YkasaHHOe B NPOEKTHOl AOKYyMeHTauun 3HavyeHne HasHa4YeHHO pecypca Tpy6onpoBoga He AO/HKHO NpeBbl-
waTb 20 sieT.

[.4 Ins 3NeMeHTOB HW3KO- U cpeAHeTeMNEepPaTypHbIX TPYGOMNPOBOAOB NPy NPOBEAEHUI PACUETOB Ha MasIOLMKIIO-
BYIO YCTa/I0CTb Ha3HaueHHbIVi Pecypc onpegensitoT no jopmyne

T = —iir- @-1)

rae NC — pacyeTHOe 4UMCO MOMHbIX LMKIOB HarpyXeHust 3a OAMH rof HempepbIBHOW aKcnyaTaumm Tpy6onpoBoaa,
noacuntbiBaemoe no cpopmyne (9.6.10).
[J¥c] — ponycTMoe 4Mcno NOMHbIX LMKIOB Harpy>XeHus asieMeHTa, onpegensemoe rno gopmynam:
- AN 3/1EMEHTOB U3 YrNepoancToli U NermpoBaHHOW HeayCreHUTHOM cTanu

NG = @-2)

- 4NA 3/IeMEeHTOB U3 ayCTeHVITHOVI CTasmm

1n75

_ 1000
iwec ) =

(@.3)
{Tnr,M-1

Mpy JkB £ 80 MIMa HasHa4YeHHbI pecypc NPUHMMAOT paBHbIM 20 rogam.

[.5 [ins BbicOKOTEMMNEPaTYPHbIX TPY6OMPOBOAOB N 3MEEBVKOB MPW OLLEHKE A/IUTENbHON LIMKANYECKON NPpOYHOCTN
no onpefesieHHOMyY pac4eToM 3HayeHnto c0 1 Mo KpYBbIM A/IMTENIbHOM NMPOYHOCTU HAXOAAT BPeMs [0 paspylueHus [7] B
rogax, 3arem no [.4 onpegenstot 3HadveHus [Md v Na. Janee nogcuvtbiBatoT napametp ¢ = N,, [7](//Q n 3Ha4yeHne
Ha3Ha4yeHHOro pecypca:

T mclks "PUC>1N
(8-4)
T =233

Mpu OTCYTCTBMM CMNPABOYHbLIX AaHHbIX MO ANUTENIbHOV NMPOYHOCTV MaTepuana Tpy6onpoBoga Ansi oueHku [I7]
[I0MyCKaeTCsi BOCMO/b30BaTbCs (POPMY/IOii

npuc £ 1,0.

(a.5)

Ecnn nosepouHbIii  pacyeT Tpy6onpoBoga Ha MPOYHOCTb He NPOBOAWM/ICS, TO NPU OTCYTCTBMU KOPPO3VNOHHOTO
n3Hoca BenuuuHy [I'] onpegensatoT no doopmyne

17188114 (*sT ) * i)

rae MHoxuTenb 11.4 cootBetcTByeT 20 rogam (100000 u).
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[.6 ins BbicoKoTEMMEPaTYPHbIX TPYGOMPOBOAOB U 3MEEBUKOB MPY KOPPO3VIOHHOM M3HOCE U CTATUYECKOM Harpy-
XEeHUn

(a-7)

rae s. SR— HOMMHaUTbHAS M pacueTHast TOMLLMHBI CTEHKN S/IEMEHTA,
C, — NpuBaBKa Ha YTOHEHUE CTEHKM:
e — cropocTb Kopposum, Mm/rog,
0.7 Mpy HMUMN KOPPO3VOHHO-3PO3MOHHOTO U3HOCA CTEHKM 3/IEMEHTA HU3KO- 1 CpeAHEeTeMMNepaTypHOro TpyGo-
MpOBOZA ero HasHaueHHbIVi PECYPC PaccuMTbLIBAIOT MO dlopMysie

s-Ci-
S &)
[.8 Mpu coyeTaHnn YCTasloCTHOMO NOBPEXAEHUS Y KOPPO3MOHHO-3PO3NOHHOTO M3HOCA MaTepuana B HU3KO- U
cpegHeTemnepaTypHbIX TPY60NpoBoAax NPOBOASAT pacyeT HasHayeHHOro pecypca no copmynam (4.1) u (4.8). a 3atem
BbIGMPAIOT HaUMEHbLLEE 3HaueHMe.
[.9 Mpy coueTaHnn ycTasnocTHOTO NOBPEXAEHUSA 1 KOPPO3MOHHOMO M3HOCA B BbICOKOTEMMEPATYPHbLIX TPY6ONPOBO-
[Jax NpoBOAAT pacyeT HasHa4YeHHoro pecypca no doopmyniam (4.4) n (4.7). a 3aTeM BbIOUPatoT HaVIMEHBLLIEE 3HAYEHVIE.
[.10 Ecnm pacyeTHast TOMLLMHA CTEHKY 3/1eMeHTa OKXKETCH MeHbLLe ee 0TOPakOBOYHOTO pa3mepa, TO HasHaueH-
HbIA pecypc NoACUMTBLIBAIOT Taloke no dhopmysie ([-8)- B KOTOPOI pacueTHas TO/LLMHA 3aMeHeHa Ha OTOPaKoBOYHYIO, a
3aTem BbIOUPAIOT HaMMeHbLUIee 3HaueHve.
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MpunoxeHne E
(cnpaBoy4HoOE)

Mpumep onpegeneHns HOPMATUBHOTO A/INTENIbHOTO CONPOTUBNEHMUA
ANA NONUMEpPHbIX MaTepuanos

Tpy6onposog, U3 nonvnponuieHa mapku PP-R 80 ciyxuT An1si TpaHCNopTUPOBKX rnkons. Cpok cnyxobl 25 feT.
M3 Hux:

- pa6ota npu Temneparype =60 "C cocTasnset a, = 97 % BpemeHu.

- pabota npu aBapuiiHoii Temnepatype fasgp= 90 "C B TeueHne 100 u.

B3 = ii%i0 5 100" 0,046 %: (E1)

- paboTa npy MakcymanbHoi Temnepatype lbac =70 *C cocTaBnsieT a2 = 100 - 97 - 0.046 = 2.954 %.

TpebyeTcs onpeAenTb HOPMATUBHOE COMPOTUB/IEHNE ANNTESBHON MPOYHOCTH.

Ha pucyHke E.1 npuBefeHbl 3T/IOHHbIE KPUBblE A/INTENBbHOV MPOYHOCTY MaTepvana. HaumHasi ¢ Temnepartypbl
70 "C u BbilWe, KpyBble COCTOST 13 JIEBOI W NPaBOVi YacTell, KOTopble NepecekatoTcsl, 06pasysa B TOUKe NEPEesIoM.

HanpsixeHne B CTeHke Tpybbl ONpeaenstoT ¢ NOMOLLBI0 NOC/eAoBaTE bHbIX MPUBKEHNIA.

CornacHo 13.2.1 nmeem

- Ans pacueTHoli Temnepatypsl |, < 70 "C 1 nesoii yacTu nomaHoit npu (, 270"C

Ig(Trf)=-55.725 - 9484.1 »g(K aW i + 273) + 25502.2/(f, + 273) + 6.39 Ig (K,a).
- NS NpaBoii yacTu flomanoli npu 12 70 *C
»AT,) =-19.98 + 9507/(f, + 273)-4.11 »A(K,0).

HauanbHoe npubnmkeHue: 0" = 3,3 MlMa.

PacueTHble HanpsKeHUs COCTaBAIOT:

npu f, =60 'C: K,O*= 1.5*3,3 =4.95 MMa > 4.82 Ma.

npu t2=70 ‘C: K& = 1.3*3.3=4,29 MMa < 4.31 Ma.

npy 8=90 -C: K" = 1.0-3.3=3.3 MlNa < 341 MMa.

B npaBoii yacTv HepaBeHCTB — rpaHnyHble 3Ha4YeHus 0, onpegensiemble Ans PP-R 80 no tabmvue 13.3. Hanps-
XeHus npyu Temnepatype f, = 60 "C OTHOCATCA K 3Ta/IOHHOM KPMBOIA, KOTOpasi HE MMeeT TOoYKM nepesioma (nepsast
3aBMCUMOCTS), Npu Temneparypax 2= 70'C n /3=90 “C pacuyeTHble HanpshKkeHWs HaxoMATCA Cripasa OT TOUKM Neperio-
Ma (BTOpasi 3aBVCVMMOCTb).
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HanpsbkeHue B cTeHke Tpy6bl. Ma

PucyHok E.1 — 3Ta/10HHbIE KpUBbIE A/IMTENBHOM NPOYHOCTU AN Tpy6 13 nomnponuieHa PP-R 80
MogcTtasnss (M A € B ypaBHEHUS /19 COOTBETCTBYIOLLMX KPUBBIX, MOTyYaem

T, =3.26-1054,12=1.351054, 13=0.12-105u.

MoBpexaaeMocTb

32.32-10'5 %l/u.
*1 3.26 10+¢ 135-10* 0,12-10* ol
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CpokK cnyx6bl

1 1
H [—
'yo 87.66 32.32m¢** 87.66 = 353 > 25 0T

BTopoe npubnwmkeHue: <Y = 3.4 MMNa.

npu f, =60 'C: K,0** =1,5-3,4 = 5.1 MMNa >4.82 MMa.
npu 2= 70 "C: K2cY = 1.3-3.4 = 4.42 MMNa < 4.31 MNa.
npn 8= 90 "C. K3om= 1,0-3.4 = 3.4 MMNa < 3.41 MMa.

Monyvyaem
r,=1.688t0 54,72=0.801K054. T3=0,0211-1054.
MoBpexaaeMocTb
97 2,954 0.046
yo = ! ’ = _10-59
A& = 1688 105 ogor0r 00211 105 - 633310-5%/u.
Cpok cnyx6bl

YO 87.66 63.33 10'* 87.66 = 18 0 < 25 JIOT"

TpeTbe npubnmwkeHne: om= 3,35 MMMa.

npu f, =60 "C: K,<Y = 1.5-3.35 = 5.03 MlNa > 4.82 Mla.
npnt2=70 'C: K2cY = 1.3-3,35 = 4.36 Mla < 4,31 Mlla.
npn 8= 90 "C: K30* = 1.0-3.35 = 3,35 Mrla < 3.41 MMa.

Mony4vaem
T, =2,29-1054,72= 1,07-tO» 4, T3=0.113-105u.
MNMoBpexaaeMocTb
ryo = = 97 _"N1_2;954"N - 004~ _
2,29 105 1,07-105 0.113-10* 45.53-10'5 %/4.
CpoK cnyx6bl

[ YO 87.66 ~ 45,53 10*5 87.66 = 25 06 Kk 25 nerT-

Mpy cpoke cnyx6bl 25 neT HanpsbkeHWe B CTeHKe TpyGonpoBoga He JO/MKHO npeBbiwatb 3.35 MrMa. Takum

o6pasom, 0? = 3.35 MMa.
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MpunoxeHune X
(cnpaBoy4HOE)

3HauyeHunAa MoAynAaA non3ydyecTn AN4 NnOZIMMEPHbIX MmaTepuanos

Tab6nunuya X1 — 3HayeHUs MOAyNs NON3yHecTU B 3aBVCUMOCTW OT HanpskeHwuii B cTeHke rpy6bl Ana Tpy6 us
nonuaTuieHa 1 NonMNponuieHa

Mogyne nonsyvectn £J

MaTtepuan Cpok
cnyx6bl, rog HanpsxeHue B cTeHke Tpy6bl. MMa

7 6 5 4 3 25 2 15 1 0.5
50 — — 100 120 140 150 160 180 200 220
25 —_ 90 110 130 150 160 170 190 210 230
na 10 — 100 120 140 160 170 190 210 230 250
5 — 110 130 150 170 190 200 220 240 270
1 120 140 150 170 200 210 230 250 280 300
25 — — 210 220 240 250 270 280 300 320
10 — 250 260 270 290 300 320 330 350 370

nn
5 — 270 280 300 320 330 350 360 380 400
1 310 320 330 350 380 390 400 420 440 450

Tab6nuuya X-2— 3HavyeHUss MoAyNs NOM3YYeCTU B 3aBUCUMOCTU OT CPOKa C/YXGbl HaNpsiKeHWA B CTEHKe TPyObl ANst
Tpy6 13 NOAnBMHUAXIOPUAA

Moaynb Non3y4ecTty

Cpok
CNyx6bl.rog, HanpsxeHue a cteiike Tpy6bl. MMa
12 n 10 9 8 7 6 5 4 3 2 1

50 — — 780 800 810 815 820 825 830 835 840 850
25 — — 960 1000 1000 1010 1020 1020 1030 1030 1040 1050
10 — 1170 1200 1240 1250 1260 1260 1270 1280 1290 1300 1300
5 — 1300 1350 1380 1400 1420 1430 1440 1450 1460 1470 1480
1 1550 1620 1650 1700 1720 1740 1750 1760 1770 1780 1790 1800
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MpunoxeHue N
(cnpaBoy4HoOE)

Mpumepbl onpefeneHns HanpsixeHun B Tpy6onpoBogax 6eckaHanibHO’
npoknagky oT celicMnMyecknx Bo3aeicTeuii

B kauyecTBe npumepa A/15 HEKOTOpPbIX MPOCTbIX cXeM (PUCyHok M.1) Haubonblive gedopmaumm Tpyb6onpoBoaa
onpeAensioT Mo criefyrowmm opmMysiam:

- ANs yyacTka 6eCKOHeYHO [/IMHHOV NpsMO Tpy6bl, 63 HenoABWXKHbIX OMop, NOBOPOTOB W OTBETB/IEHUIA 1 Npu
OTCYTCTBUM MPOCKa/Ib3blBaHWNA TPY6bl OTHOCUTE/IbHO OKPYXXatoLLEero rpyHta (pucyHok U.1, a):

_ _ Ynax . _ Knax . _ Mug
*Tax.P = ~ e *tax.3 - 2U_ Toeyr
(n.1)
JHEX niax
Ny

Pmax.S = ’ " prax. sl -
prak-p " (1,611¥p)2* (Vs)2'
- nedopmanmsa yyactka 6€CKOHeUYHO AIMHHOWN Tpy6bl, 6€3 HENOABWKHBLIX OMOp, NMOBOPOTOB 1 OTBETB/IEHUN, C yye-
TOM MpocCKasib3blBaHWsA TPyObl OTHOCUTE/IbHO OKPYXaloLWEero rpyHTa (TPpeHus) npu MpoXOoXAeHUW MpoAosibHON BOMHbI
(pncyHok U.1, 6):

W atrpt.p
BexP - 4er . n.2)

- fechopmaums yyacTka 6eCKOHeYHO OJ/IMHHOM NpsiMoli Tpy6bl C OAHOM HENOABWXHOWM OMOpPol (NN C OAHMM OTBET-
BJ/IEHVEM, MOBOPOTOM Tpacchl 6e3 yyeTa Ux COGCTBEHHOW NOAAT/IMBOCTU) 1 C YH4ETOM MPOCKasib3blBaHUA TPyGbl OTHOCK-
TENbHO OKPYXXAtOLLEro rPpyHTa (TPEHMS) MPU NPOXOXAEHUN NPOAOBHON BOMHbI (PUCYHOK W.1. B. T, f):

TP EF n.3)
- AethopMaLys yuacTka GeCKoHeUHO f/IMHHOM MPSIMOV TPYGbI C ABYMS! HEMOABIKHBIMU ONlopaMi (W1 OTBETE/e-

HMAMW. NOBOPOTaMM TPACChl), PACMOIOKEHHBLIMU Ha PACCTOSIHUM MOMOBUHLI ANMHLI BOMHLI Kpf2, ¢ yueToM npockasb3bi-

BaHNs TPYGbl OTHOCUTESTLHO OKPYXKAIOLLETO TPYHTA (TPEHIST) MPY MPOXOKAEHMM MPOAO/LHON BOMHBI (PUCYHOK .1, e):

A0y,
P
TaxP - pp 1EF (n.4)
rae crax p. £ S, rmai p — MakcuMasibHble OTHOCUTENbHble AediopMauyn Tpy6bl MPW NPOXOXAEHWM COOTBETCT-
BEHHO P-. S- 1 R-BO/H Nog Han6osee HEBLIrOAHBIM YIIOM K OCM TPyGOMpoBOAa;
Prax, ps PTax, s- PTax, r — MakcuMasnbHas KpuBM3Ha (M3rnbHas aedopmauus) TpyBbl MPU NPOXOKAEHUN COOTBET-

CTBEHHO P-, S- 1 R-BOMH Nog Han6osiee HeBbIrOAHBIM YI/IOM K OCu Tpy6onpoBoaa.

PacueTbl Bcex oCcTa/lbHbIX CXeM TpybonpoBoa cregyeT BECTU cOrflacHo 16.6.4.

Mpu pacyeTte no chopmynam (1.3). (UN.4) aonsa cxem ¢ NOBOPOTOM Tpacchbl UM OTBETBMEHMEM (PUCYHOK .1, a. 6) He
YUUTbIBAKOT AOMO/THATE/IbHbIE HAMPSHXKEHUs OT U3rMbaroLmx MOMEHTOB, BO3HMKAIOWWMX B MecTax NoBopoTa Tpacchbl U B
OTBETB/IEHUAX, KOTOPbIE MOMYT CYLECTBEHHO YBE/IMUUTbL 3HAUEHUSI HanpsbkeHWd. Moatomy chopmynbl (U.3). (M.4) npu
nNpaKkTUYeCcKMX pacyeTax JOMNYyCKaeTCs MCMOMb30BaTb UCKIOUUTENIbHO A/18 Y4acTKOB Tpy6onpoBOAOB C HEMoABWXHbIMU
onopamu.

B kauyecTBe npvMepa paccMOTpUM Tpy6onpoBog 6e3 n3onsuun co cregyowmmmn napametpamu: Da= 219 mm,

s = 6 mm. frp= 0.0185 MMMa. Y*** = 480 mm/c. Vp = 200000 mm'c. E = 2 105 MMNa. D™x = 38.2 MM. MakcuMas/ibHble

HanpspkeHUs 6yayT paBHbI:
1) ON1A yyacTka 6eCKOHeYHO A/IMHHOW MpsiMoli Tpy6bl 6e3 HenoABWXKHbLIX OMOp, NMOBOPOTOB WM OTBETB/IEHWUA Npu
OTCYTCTBUM NPOCKa/1b3bIBaHWS TPYObl OTHOCUTE/IbHO OKPYXXAIOLLEro rpyHTa npy NPOXOoXAEeHUN NPOoAOosIbHON BO/HbL:

=480 MrMa: (n.5)

105



roCT 32388—2013

2) pNs yyacTka 6eCKOHeYHO ASIMHHOM TPpy6bl, 63 HEMOABWKHBLIX OMOp, NMOBOPOTOB M OTBETB/IEHUIA, C y4eTOM Npo-
CKa/Ib3bIBaHWs TPYGbl OTHOCUTE/IbHO OKPYXAIOLLEro rpyHTa (TPeHust) Mpu NPOXOXAEHUM NPOAO/ILHON BOSHbI:

0 Xp
= 77 MMNa; (n.6)

3) Ansa yyactka 6eCKOHEeUHO ASIMHHOM TPyObl C OAHOM HEMOABWKHO OMopoit (MM ¢ 04HUM OTBETB/IEHMEM, NMOBOPO-
TOM Tpacchl 6e3 yyeTa Ux COGCTBEHHOM NOAATANBOCTMN) C YHETOM MPOCKa/Ib3bIBaHUSA TPYObl OTHOCUTENTLHO OKPYXXatoLLEero
rpyHTa (TPEeHMs) NPU NPOXOXAEHUM MPOAOSILHOM BOMHbL:

<W - -217 MN.: n.7)

4) Ans yyacTka 6eCKOHeYHO AJIMHHOM NpsiMoii TPy6bl C ABYMST HEMOABWKHLIMU Oropamu (Mv OTBETBIEHUSMY,
NoBOPOTaMU TPACChI), PACMOMOKEHHLIMY HA PACCTOSIHUM MOJIOBUHBI A/IMHbI BOJHbI XP 12, C y4eTOM MpOCKa/b3blBaHNs
TPY6bl OTHOCWTE/IBHO OKPYXKAIOLLEero rpyHTa (TPeHWUs) Npy NPOXOXAEHUM MPOAO/LHON BOMHbI:

4
4F =383 MMa. w.8)
6
e *
2 1 N=
a

B X X

a — Tpy6GonpoBoz, 6e3 Orop U OTBETB/IEHWIA: 6 — pacnpeaernieHHbie CWibl Tpeust a — TPYBOMPOBOZ, C MEPTBOV OMopoii:
I — Tpy6ONpoBOZ, C OTBETB/IEHNEM: [ — -06pasMbiii yUacTok: € — TPyGOnpoBOZ C ABYMS MEPTBbIMA Oropamm

PucyHok WN.1 — PacueTHble cxeMbl Tpy60onpoBoAa Ha ceiicMmyeckne BO3AeNCTBUS
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MpunoxeHune K
(pekomeHpyemoe)

AHTNCeCMMNYEeCKMEe MEPONPUATNA ANA Haf3EMHbIX TPy60NpoBOAOB
n Tpy6onpoBoAOB 6eckaHasibHO Npoknagku

K.1 O6wwne aHTUCeiCMMYeCKne MepPONpUATUSA A1 HaA3eMHbIX TPyGONpPoBOAOB 1 TPy6ONpoBOAOB GeckaHalbHO
npokKnagku:

- BBOA TpybonpoBOAa B 3[aHusA, KaHabl 1 T. 4. cneayeT ycTpavBaTb Yepe3 MpoeMm, pa3Mepbl KOTOPOro AO/MKHbI
npeBbIaTh AvameTp TPyGonpoBoaa He MeHee YeM Ha 0.2 M U He MeHee MaKCUMasIbHOro MOoMepeyHoro nepemMeLleHns
Tpy6onpoBoAa B AaHHOM CeYeHWM M3 pacyeTa Ha ceicMUYecKue BO3AENCTBUA COrlacHO HacTosieMy crtaHgapTy. Mpu
Heo6Xxo4MMOCTUN 3a30p CreAyeT 3ano/HATb 3M1aCTUYHBbIM MaTepuasioM, He MPensaTCTBYIOWMM MonepeyHbIM fnepemeLlle-
HUSM TpybonpoBoAa BO BPeMsi 3eM/IeTPSCEHMS:

- B MecTax npucoefvHeHuss Tpy6onpoBoga k 060pyAoBaHNio, pe3epByapam, KonogLuam, CTPOUTETbHbIM KOHCTPYK-
LUMsM. CTeHaM 34aHuii, B MecTax Bbixoga Tpybonposoda M3-nog 3eMnu cnegyeT npefycMaTpyBaTb BCTaBKY Pas3/iMyHbIX
KOMMEHCMPYIOLMX YCTPOMCTB, pasmMepbl U XapakTepUCTUKM KOTOPbIX AO/MKHbI yCTaHaB/IMBATbCA pacveToM Ha celicMu-
Yeckne BO3AeliCTBUSI COrnacHoO HacTosLweMy CTaHaapTy.

K.2 AHTUCeliCMMYecKue MeponpuaTua ANs Haa3eMHbIX TPy6onpoBoAOB credytoLime:

- obwas cxema nNPOKIaAKM A[O/MHKHA oOb6ecrnevmBaTb BO3MOXHOCTb 6ecrnpenATCTBEHHOIO  MepemeLleHns
TpybonpoBoga npv W3MeHeHMM TemnepaTypbl W [AaB/IeHUS He3aBMCUMO OT CTeneHu CerncMUYecKol onacHOCTU
paiioHa;

- OMopbl A0/MKHbI UMETb ChelnasibHble YCTPOCTBa, OrpaHMYMBaloLLie ropusoHTasIbHble (MNP HEo6XoAMMOCTN —
1 BepTUKasibHOe) nepemelleHns TpybonpoBoga, 1 npepoTepalatolme ero cbpoc ¢ onop, actakag v T. 4. [ns atoro
npegycMaTpuBaeTcsi YCTaHOBKa CreuuasibHbIX XECTKUX WAWM ynpyrmx orpaHuunteneli BAOMb W nonepek ocu Tpy6o-
nposoga.

- Onopbl 1 aHTUCECMNYECKNe orpaHnunTeny TpybonpoBoga A0/MKHbI 06/1a4aTh AOCTATOYHOW HafeXHOCTbIo 1
ObITb paccyMTaHbl C y4eTOM Harpy3oK Npu 3eM/1eTPSCEHUN;

- 3arnybneHve cBaliHbIX OMOP W pa3Mepbl BbICOKMX OMOP B MjaHe A0/MKHbI ObiTb paccyMTaHbl Takum o6pasom,
4yTObbI NOA AelicTBUEM CeCMUYECKMX Harpy3oK He MpOoM3OLLIN NajeHne onop UAn UX Ype3mepHas ocajka:

- NPV HEO6XOAMMOCTI Ha TPYbONpPoBOAe yCTaHaBIMBAIOT CneLlmasibHble YCTPOWCTBa, 0becneynBatoLLme akTMBHOe
raweHve kone6aHuii (aemndepsbl), KOTOpble He MPENATCTBYIOT paboTe TPy6ONpoBOoAa Ha OCHOBHbIE 3KCM/lyaTauMOHHble
Harpysku 1 BO3aeicTBus;

- ANS NPOTSHKEHHbIX TPY6ONPOBOAOB AO/KHbI ObITb NPeAyCMOTPEHbI CXeMbl KOMMEHcaUMn CeMcMMYecKnx Harpy-
30K. BO3HMKAIOLLMX BCEACTBME B3aMMHbIX CMELLEHNI 0Mnop, HaxoAsLWMXCsl B pas3/iMyHbIX hasax ABUXEHUSI celicMmuyec-
Koli BOMHbI BAO/Mb Tpy6onposoga (KOMMeHcaTopbl, 3ursaroobpasHas npoknagka u T. A4.).

K.3 AHTuCelicMryeckne MeponpusiTUS ANS 3aleMIeHHbIX B rPyHTe Tpy6OonNpoBOAOB CriedytoLve:

- 3HaUUTENbHbIM 3EKT CHKEHNS CEICMNYECKNX BO3AEACTBUA Ha 3alleM/IEHHbIN B rPyHTe TPy6ONpoBO4 MOXET
6bITb JOCTUIHYT 3a CYET NMPUMEHEHUS Pas/IMYHbIX KOHCTPYKLMIA KOMMEHCATOPOB WIN KOMMEHCUPYHIOLLMX YHaCTKOB, KPpUBO-
JNINHENHbIX y4acTKOB, 3Ur3aroobpasHoil Npoknagku v T. 4.;

- CHWXKeHWe cTeneHu 3alleMsieHns TPy6GonpoBoAa B rPyHTe 3a CyeT NMPUMEHEHMS Ha CeMCMOOMNAacCHbIX yvacTKax
Tpacchbl cneuyasibHbIX 06epTOK TPy60MNpoBoAa C HU3KUM KOI(MULMEHTOM TPEHUSA WM aMOPTU3MPYIOWNX NOoAyLLIeK, 3a-
CbINKW TpaHLWel pbIX/bIM FPYHTOM UM creunasibHbIM MaTepuasioMm ¢ MasibiM KOI(MULMEHTOM TPeHUs U HebonbLIMM
06BbEMHbIM BECOM;

- NPUMEHeHMe BbICOKOM/IaCTUYHBbIX CTasel C HU3KMM npeaesioM TeKyvyeCTU M BbICOKMM MpefesioM MPOYHOCTW.
Takoii Tpy6onpoBog NeTxo AehopMmpyeTca N MOXET BblAepXaTb 3HaUUTe/IbHble CMELLEHUSA TPYHTa;

- ANS NOBbIWEHNSA CeliCMOCTOMKOCTU TPYy6ONpoBOAOB, NPOK/IaAbiBaeMbIX B CKa/IbHbIX FPyHTax, rae Hamborbluee
3HayYeHVe BO3MOXHOIO CMELLEHNS He npeBbiwaeT 1,5 M. pekoMeHAyeTCs OTpbiBaTb MOJIOrMe TpaHLew, a 3acbIinky npo-
BOAWTL rpaBmeM. Ha yyacTkax, rae BO3MOXHbI 60/bLUME CMeLleHns, TpybonpoBoa, pekoMeHayeTcs yknaaplsaTtb B TpaH-
LUen € oYeHb MOMOTMMN OTKOCaMU, MO KOTOPbIM TPYy6Obl MOFYT CBOGOAHO CKOMb3UTb;

- B MecTax yCTaHOBKMN HernoABWKHbIX OMop, NPUCOeAMHEHNs K Tpy6onpoBoAam Apyroro Hanpas/ieHus (TPOMHUKO-
Bble COeANHEHUS), Ha MOBOPOTax Tpaccbl HEOOGXOAMMO MpedycMaTpMBaTb BCTaBKY Pas3/iMyHbIX KOMMEHCUPYIOLWMX YCT-
policTB. pa3mepbl U KOMMEHCUPYIoLLAs CrOCOBGHOCTb KOTOPbIX A0/MKHbI YCTaHaBMBATLCSA pacyeToM Ha ceilicMuyeckme
BO3/eCTBUS COrNAacHO HacTosiLeMy CTaHAapTy;
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- NpU nepeceyYeHUN TPyGONPOBOAOM YYaCTKOB, C/IOXKEHHbIX FPYHTamu C pasnyHbIMU AedhOopMaLMOHHbIMWN CBOM-
cTBaMu (0COGEHHO B MeCTax, rAe M/IOTHbIE TPYHTbI FpaHMYaT ¢ MArkMM rpyHTaMu), Heo6XoAMMO npedycmaTpyBaTh BO3-
MOXHOCTb CBOOGOAHOro nepemelleHns v gecopmmpoBaHns Tpybonposoaa (MCNosib3oBaHWe KOMMNEHCATOPOB, KPUBOU-
HeliHbIX Y4aCTKOB, 3Mr3aroobpasHoii Npoknagki 1 T. 4.):

- Ha y4yacTkax rnepeceyeHusi Tpaccoii Tpy6GonpoBoAa aKkTUBHbLIX TEKTOHUYECKUX Pa3fioMoB Heo6xoaumo obGecne-
4nTb cBO6GOAHOE MepemMelleHne n AehopmmnpoBaHne Tpy6onpoBoaa; A1 3TOr0 PeKoMeHAyeTCs nepexoauTb Ha Haj-
3eMHYH0 NPOKIaAKy Ha crneumasibHbIX ornopax, NpPokIafKy B HacbIMM C OTKPbITBIMU KOMMEHCALMOHHBIMU yYacTKamu win
nNpokNagKy B TpaHLeaX C MOAOTMMW OTKOCaMWU W 3acbINKOl Meckom unm Topcom. Mpu 3TOM Heo6XoAMMO BbIMOSHATL
NPOBEPOYHbI pacyeT C y4eTOM BO3MOXHOFO CMELLEHWS MIUT 3eMHOV KOpbl MO TEKTOHUYECKOMY pas/iomy;

- Npu nepeceyeHn TPy6ONPOBOAOM OMOJI3HEBbLIX CK/IOHOB AO/HKEH ObITh BbINOHEH CNeLVasibHbIf pacyeT, YUnTbl-
BaloLWMiA BO3MOXHbIE CMELLEHNsI TPyHTa BCNeACTBUE OMOJI3HS;

- Npu nepeceyeHnn TPy6ONPOBOAOM 30H C FPyHTaMW, NOABEMKEHHBLIMU PadXIDKEHUIO, [O/DKEH ObITb BbINO/IHEH
crneynanbHbIi pacyeT ¢ y4eTOM CBOWCTB FPyHTa BXXMAKOM COCTOSIHUW. Tpy 3TOM BbITa/IKUBAIOLLME CUSbl, AeiCTBYOLWMe
Ha Tpy60onpoBoA, AO/KHbI ObITb ypaBHOBeLUEeHbI 6a/11aCTUPOBOYHLIMA YTSXENUTENAMU WK ClelynaibHbIMU aHKepPHbI-
MW yCTpOMCTBaMW, NPENsSTCTBYOWMMM BCM/bITUIO Tpy6onposoaa.
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