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[1I0YHOCTHIE KliHTEl]HH

Ana 3pdexTHeHOrO yHacTHs 3a-
NagHbIX KOMNAHHH B PA3IBHTHH
Hed TerazosoH NPOMBILACHHOCTH
PoccHu H cTpan 6. Coserckoro
Colo3a Heo6XOQHMO 3HATH Tpe-
6oBaHHS CTAaR[APTOB H HOPM
NapTHEPOR MO NPOEKTHPOBAKKIO,
OcHoBHan yens 3TOH CTaTh# 3a-
KAKYAEeTCA B feTansHOM O3Ha-
KOMNEeHHH cneymranxcTtos Poccuu
C AMEPHKAHCKHMK CTaHAAPTAMH
C HCMOML3OBAHHEM POCCHHCKHX
HOPM, Tam rge 370 BO3MOMHO
Ans cCOnocTaBseHHs.

B HedTerazopoit npoMpinueHHOCTH
CHIA ncnonas3yloTCs ABC rpynumb
CTAHA3PTOB TPYOONPOBOAHBIX TPAHC-
nopTHHIX cucTem. Jlepsas rpynna —
3TO HOPMBbI, KOTOPHIC COACPXATCK B
CFR49 - Parts 192, 195 — T'ocynap-
CTBCHHBIX CTaHOaprax, pasmen 49,
vacti 192, 195. Ony ycranasausamor
MHHUMANLHBIC TPeOOBAHMS IS NPO-
CKTHPOBAHMS, COODYXCHHMH M 3IKC-
ryatauuu TpySonposonos. Bropas
Ipynia CTAaHOAPTOB *~ 3TO CTAHAAPTHI
ASME - B31.8 [1]x B31.4 [2], xo-
TOPBIC SBJASIIOTCS OTPACJHCBHIMIT 1
OPHMCHAIOTCS. IPH NPOCKTUPOBAHHH,
CTPOMTENALCTBE M IKCILIYyATAUHM CO-
OTBETCTBCHHO Ta30- M Hedrenposo-
nos. Craupapr ASME B31.8 npume-
HAETCSA TaKXe 4Jis Ta30TPOBOKOR, CO-
OpYXacMbIX B IIENB(OBEIX 30HaAX.

TocynapcTBeHHble CTaKmapThH
CFR49 - Parts 192, 195 6suin paspa-
GOTaHbL HA OCHOBE OTPAC/ACBHIX CTAH-
naproB ASME. OcHoBHOE MX OTAH-
uHEe 3AKAOYACTC B TOM, YTO Tpcbho-
panust CFR49 pacnpocrpansiorcs
TO/ILKO HA COOPYXEHUS, HAXOMALKE-
cs va tepputopun CIIIA, B TO BpeMs
kaxk cravgaptsi ASME ucnonssyrorcs
TAKXKE IPH COOPYXRCHUM MEXAYyHa-
PORHLIX OBBLEKTOB BHC TEpPHTOPHMH
CIIIA.

B CHIA npunara npakTuka Mc-
Mons30BAHMA CTanzapros ASME

B31.8 u B31.4, tak xak ouu concp-
xat 6onec pcranvHvie TpeGomauus,
yem CFRA49, ocofcuHo B obaact
NPOYHOCTHBIX PAacyeToB, Tem Bosce
YTO 3TH CTAHAAPTLL MCMOALIYIOTCH M
xaKk MmexayHaponuue. [To arum xe
NPHYKHHAM B CTAThE AHANHIUPYIOTCH
craunaptt ASME M nposopurcs mx
cpasHcHue co CHuIT 2.05.06-85 {3 1.
AMEPHKaHCKUMC HODMBE NPEAOCTAB-
aswot Goabwyio csoGony MHXCHEp-
HbIM PUPMAM B HCTIOAB30BAHMM pa3-
JIMYHBIX TCOPHH 3 MCTOZOB Onpenc-
JICHUS HANPSXKEHUit B oGnacti npoy-
HOcTHOro pacuera. OcobeHuocTsIO
AMEPHKAHCKOM NPAaKTHKH MPOCKTH-
POBAHHUSA SIBJASICTCH TO, UTO 3aKA3YHK
OOBIYHO COCTABAACT HONOAHMTC/b-
Hote ¥ 60/1Ce ACTANLHLIC, YCM B CTAH-
Oaprax, NPOCKTHLIE KPHTCDHM AAS
COOpYXaeMBIX 00LCKTOB.

Hasneuie

Irs conocTaBiCHHA CTAHAAPTOBD
OUEHE BAXEH TCPMIH, OnpCcaACHaso-
wiit BHYTpeHHee nasnaeHue. B
CHnulT 2.05.06-85 ucnoawsyror Tcp-
MitH — paboyee (HOpMaTHBHOE) NaB-
JieHife, KOTOPOC OMPCHCASETCS Kak
IaBJICHHUE, TIPU KOTOPOM obecneunsa-
CTCA 3ANaHHLIT PCXHM 3KCnayaTa-
uiit TpyGonposoaa. Jiaa npouno-
CTHOrO PacyCTa MCIONL3YIOT pacuer-
HOEe JapneHHe, KOTOPOC PABHSACTCH
HOPMATHBHOMY YMHOXCHHOMY Ha
K03 HUUHEHT Meperpysxu.

B ASME B31.4 coucpxnrcst He-
CKOJbKO TMOHATHII BHYTPeHHero-nas-
JeHig (KpoME MCNBITATC/ILHOTO AaB-
JIEHHUR) ¥ NPHBCACHLl CIACAYIOIIME
O peHCICHHSA: -

npoexTHoe nasaeHue (design
pressure) — maBJICHHMC, MCROAL3ye-
MOE NMPH pacyeTax M aHanAM3ax,
BKJIFOYAS IMDOYHOCTHBIC PACUCTH

HedTenposOAa U Cro KOMMNOHEHTOE; .
400.2

* Iomcpa cootocrcToyioT naparpadam o ONMCHIBACMOM aMCPHKAHCKOM CTAHRAPTE.

MaxcuManbHoe YCTaHOBHBIIEECS
IKCNAYATAUHOHHOE JaABREHME
(maximum steady state operating
pressure) — CyMMa THAPOCTATHYCCKO-
[0 HANopa—AaBACHUA, HCOOXOAUMOrO
AJIS. IPCONOJICHHUS CHIT TPCHHUS M TPO-
THBOAABICHHS.

I[IpoexTHOE naBaeune nonxXHO 61T
HE MCHBIIE MAKCHMATbHOIO JKcIya-
TAaLHOHHOIO, NMPHYEM NOMYCKaETCS
HCKOTOPOC YBCJIMUCHHME (B npenenax
10 %) ycranosusucrocst namncums,
CBSI33HHOC C BOJIHOBBIMM MPOLCCCAMK
(ocTaHOBKA HACOCOB, 3aKpLITHE Kpa-
HOB M T, 1L.).

451.1 & 402.2.4.

ASME B31.8 takXxe conepxur He-
CKOMBKO NMOHATHI BHYTPECHHCIO 3B~
JicHus (KpoMe HCMLITATCABHOIO" AE-
JICHUA} CO CAEIYIOU[HMH OnNpCACiC-
HHUSMMU:

npoexTHOe nasaexue (design
pressuré) — MakCHManLHOC RaBiC-
HHC, paspewicHHOC (momyckaemoc)
ITiIM CTAHZAPTOM M OIPCHCIAICMOC
NpH NPOCKTHPOBAHKY B 3aBHCHMOCTH
OT NPHMCHSACMbIX MATCPHAJIOB M pac-
NOJIOXKCHHUA COOPYXKCHHI, MCoAb3y-
€TCA A NPpOCKTHPOBAHKHA K NpPoOYHO-
CTHBIX PaCuCTOB ra3onpoBOka ¥ Cro
CHCTCM;

805.212

MaKCHMaNbHOE 3KCMAYATAUWOH-
Hoe namnenme (maximum operating
pressure) — MakCHMAaJbLHOC FaBJC-
HHC, Mpit KOTOPOM CHCTCMA 3KCIUTYa-
THPYCTCS NPH HOPMAKLHOM 3KCILiYa-
TAUHOHHOM LHK.IC (MHOrZA Ha3KBaC-
MOC MAKCHMaALHOC ACIHCTBUTCABHOC
3KCNIYAaTAUHMOHHOC JABJICHHE);

805.213

MAaKCHMaAbHO NONYCTHMOE 3KC-
nayaTauHoHHOE nasnexmue
(maximum allowable operating
pressure} — MakCHMaJbHOC NaBJC-
HHC, IPH KOTOPOM BO3MOXHA IKCITY-
aTayMA ra3opoil CHCTCMBL B COOTBCT-

CTBHH C 3THM CTaHAAPTOM,
805.214

ITpocexTHOe nasaeHHE KOMIXKHO OLITH
HC MEHbUIE MAKCHMAJIBHO AOMYCTH-
MOr0 3KCIAYaTAUHOHHOIO AABACHMS,
NPHYEM YCTAHOBICHHOE HA KOMIPCC-
COpHOit cTaHUNu ofopynoBauue M
PCTYAHDPYIOMHC 3AMUTHHE CHCTCMBL
HOJIXHEL OTPAHHYUBATH BO3IMOX-
HOCTh YBEIHYECHHY MAaKCHMAaABHOIO
AOHYCTHMOTO sxcnnyarauuomioro
JABJIEHMA B CHCTEME TPy6OnpoBoaos



KOMIIPCCCOPHBIX CTAHLKIA B npeacaax -

10 %.
843.441

B cOOTBCTCTBUK € aMCPUKAKCKUMH
CTaHAapTaMy IKCINYATHPYIOWAs
drpma 06s13aHA NPENYCMOTPETD Ha-
OCXKHOCTL M OC30MaCHOCTE IKCIUTYa-
raumyu M obcnyxusanus 1pybonpo-
poma. KOHKPCTHBIC KOHUCNIMH, NP3~
BUA ¥ TPCOOBAHMA O IKCIUTYyATA-
1uu 1 06CIYXKHBaHHIO TPySOnpoBoRa
COCTaBISIOTCS IKCHAYATHPYIOWIEH
dupmoit Ha 6a3c CTAHAAPTOB, B COOT-
BCTCTBMH C €€ TPAOUUMAMMY, OIIBITOM
I 3HAHUEM ECCHl TPAHCMOPTHON CHC-
TeMBL ISt 06ccncucHust obulccTBeH-
HOM 6E30MacHOCTH.,

Hc octanasauBadach noapoSHo Ha
HCMBTATCALHOM OABJACHUH, OTMCTHM
TOALKO, YTO ISt HCTCIPOBOAOR OHO
ONpEICANCTCA B 3ABUCHMOCTH OT
NPOCKTHOIO AABJCHHS, JUI OBBLIYHBIX
[430MpPOBOAOB — B 3aBHCHMOCTH OT
MaKCHMANLHOTO 3KCIUIyaTaUHOHHOIO
ZaBACHMS, AJS Ca30NpPOBOAOB B
eabOBLIX 30HAX — OT MAKCHMAJb-
HO JOMYCTMMOIO IKCHAYaTALHOHHO-
o OABJICHHS.

[Ipu conmocTaBACHHY COOTBETCTBY-
WX TIOHATHIL C YYCTOM MX HCMOJb-
30BAHHUS B PACUCTAX, HANPHUMCP, NpPH
oOnpCcaACACHHH TOAUIHHB CTCHKH,
MOXHO CICJATh BBIBOK, UTO, C TOUKH
3PCRHS NPOYHOCTHOrO PAacycra, no-
usriue CHulla nopmaTtusuoe (pabo-
yee) RanneHue OGONLUIC BCCrO OTBC-
YACT HOHSITHIO NPOCKTHOIO NABACHHS
puiLcykasanunx cragaapros CIUIA.

Harpyakn

Konst ASME B31.4 11 B31.8 ocHo-
BAHLL HA KOHLICNMUHH NPOCKTHPOBA-
HitsT IO JOMYCKAeMbIM HANPAXEHH-
SN M HPH PACYSTAX MCMOAR3YIOT 3HA-
yeuua Harpysox 6e3 xoaddmimcn-
TOB NCPCCPY3KY. Y POBCHL HORYCKae-
MOIX HAMPSIKEHT ONPCACAKIOT B 34~
BUCHMOCTH OT BHAOB HATPY30K M MX
COMCTAHMUIL.

B CHullax mCnoan3yioT YETHLIPC
BIZA HArPY30K: NOCTOSHHBIC, BpE-
MCHHBIC NJIHMTCHALHBIC, KPATKOBPC~
MCHHBIC M ocobue. Iipr aToM mony-
CKaACMbBIC HAIPDAXCHUSA QCTANOTCS 6C3
HSMCHCHI’U."(, HC3aBUCHUMO OT TOTO,
paccMarpuBacTca Jun CAMHHYHAA HA-
rpy3Ka Max COUCTAIIMC Harpysox, B
OTRIMMMC OT AMEPHKAHCKHX CTAHAAD-
toe B831.4 1 B31.8, rue npeaycmaTpH-
B3KOT PA3HLIC AOMYCKACMBIC Hanps-
MCHHY B 3aBHCHMOCTH HAIPY3KH. OII—
HAKQ HpH pacucre cymmapﬂmx Ha-
rpy3ox no CHull 2.05.06-85 xaxnas

M3 HOPMATHBHLIX HATPY30K YMHOXaA-~

"'eTcs Ha ko3 PUUMCHT TICPCTPY3KH, 4

KX CyMMa — Ha KO3(PULHCHT couc-
TaHUS (MCHOLUIC EOMMHULB), NPHBC-
aeuuntit B CHulle «Harpysku u 503~
DCHCTBHSY.

Martepuansi

TloHsTHC «NMPEACA HPOUYHOCTH
cranpHBix TpyG» B Hopmax CIIA u
Poccnu MACHTHUHBL, ORHAKO MOHATHUC
GTIPCHACA TEKYUCCTH» HCCKOJIBKO OT-
AMYacrcs.

B CIUA, cornacxo API SL (4],
MPCAC TCKYUYCCTH COOTBETCTRYCT BC-
auuune 0,5 % nosuoit nedopmauuu,
p Poccun — 0,2 9 ocrarouyHoit mc-
dopMauuls, MOITOMY INS ONHKX M
TEX XKC CTaNCIH 3Ta BLAUMHHA MOXET
OT/IMYATLCA B Ipcncnax 5 %, B 3asu-
CHMOCTH OT TOI0, N0 KAKOMY MCTORY
ona omnpencasuace. Creayer orTme-
THTb, YTO OTHOLICHHE TIPCALNA NPOY-
HOCTH K IPCACAY TEKYUCCTH CTAJICH B
COOTBETCTBHH C TPCOOBAHMAMK POC-
CHUICKHX TCXHMYCCKHX YCJIOBHUM Ha
TpyObl BO MHOMHX CAYYasX BbIC,
YCM 3TO COOTHOLUCHIC B AMCPDHKAH-
CKUX TCXHUUCCKUX ycnoBusix API-
SL. TlosToMy M3 nBYX CTaicit, n3ro-
TOBJCHHBIX NI0 POCCHACKUM H AMCPH-
KAHCKHM TCXHHUUYCCKHMM YCAOBHAM M
HMCKOHM NPHUOAH3UTCALHO OFMHA-
KOBLIA NPEACH TCKYUCCTH, CTaNb M3~
TOTOBACHHASA NO pOCCHﬁCKHM TCXHH-
YCCKMM YCTOBHAM, BYACT HMETH
60ABIUMA IPCACH NPOYHOCTH,

B crannaprax CILIA ASME B31.4 11
B31.8 nag onpeacicHUA [ONYCTUMBIX
HanpsSXCHUI MCIONAL3YIOT MHHHU-
MaJbHBM MNPCACH TCKVUCCTH
(SMYS), B 10 BpCMs KaK Hopmutl Poc-
CHM IS MamiCTpanbHeIX TpyGompo-
BOAOB IPH ONPCHACACHHUHM PACYCTHBLIX
COMPOTHBACHHA HCHONAb3YIOT KakK
MUHHMANbHBIA NPCACT NPOYHOCTH,
TAK H MEHMMANEHBIA ITPCACH TEKYYC-
CTH.

Onpepenerue TONWMHB! CTEHKH

Kak 8 cranmaprax ASME, rak u 8
CHulle HOMMHANBHYIO TOMIIHHY
CTCHOK TPYO ¥ COCHMHMTCBHBIX IC-
Taneit (OTBONOB M TPORHWKOB) Orpe-
Acnsor, B GOALLIMHCTBE C/AyYacs, B
3aBHCHMMOCTH TOJNBKO OT BHYTPCHHCIO
nasiacHust. Koabucspe HampsXCHUA
E Tpy6ax no aMCpHUKaHCKNM CTAHZAP-
TaM pacCYMTHBAIOT no dopmyne
Barfow oT npOeXTHOro HaBACHUS,
CYHTas, YTO KOMBLO UMCET AUAMETD,
PaBHBLL HAPYXHOMY AHAMETPY TPY-
6nl. B cooteercTrsue co CHullom

KOJIBUCBHC HATPSKCHUS ONPERens-
FOT OT PACHETHOrO NABNCHHN 1O TOM
XC 3aBHCHMOCTH, HO MO BHYTpCHHE-
My BHAMCTDY.

ITo craunpram ASME toamuuy
CTCHKM OTBOJOB HE YECAMYHBAOT, IO
CHully - ysenuyusaior mia kpyro-
sarHyTsix orsoxos. Ilo amepuxan-
CKHMM CTaHAAPTaM TOJLEMHY TPOHiM-
KOB M HAKJIAIOK OMpPEeNeNsiioT mo Me-
TONY 3aMcHH muomancit {§], mo
CHully — ¢ ucnonbsoBauuem xo3gh-
duuMcHTa HOCYIEel CIIOCOOHOCTH.

ITpO4HOCTHBIE KPHTEPHIL B
ASME B31.4

1. ITo TEXHUYECCKHM YCAOBHUSM
(SMYS) nonmyCTHMEIC KOMBLCBEIC Ha-
NpAXCHUSA Sp o PaBHB 72 %, oT Mu-
HHMAJBKOro NMPCACAa TCKYUCCTH,
YMHOXCHHOI0 Ha KO3 (HUMUCHT
csapHoro mea Tpy6 E, xotopstit npu-
BEACH B 3TOM X¢ cTanmapre. Hanpu-
MCp, OAS BCCX TPYO, M3roTOBACHHDIX
B cooTBeTcTBHH ¢ APl SL, on pasen
EQUHUIE, IS TPYO, H3rOTOBACHHLIX
g coorsercreuu ¢ ASTM Al34 & 139,
-0,8.

Hc octanasnusasics Ha HCKOTOPDHIX

. PeRKMX OCOBCHHOCTAX ONPCHACACHHUS

OOMYCTHMOIO HANDSKCHHSK, HAIpH-
MCP IASL PAHCE MCNOAL3OBAHHBIX
Tpy6 1 TPy C HCH3IBCCTHMM NpCh-
eNIOM TCKYYECTH M T. f., OTMETHM
TONBKO, YTO IS IKCIAHAKPOBAHHLIX
Tpy6 3TH HMONYCTHMSIC HANPAXCHUS
yMEHbIIAOTCH HA 25 9.
402.3.1¢a,d)

2. MakcuManpHBIC KACATCABHbLIC
HZH'IpSDKCHHS[, OanI[CJIﬂCMb[C TOADLKO
OT BECOBBIX HArpy30OK ¥ BHYTDCHHCIO
HABJACHHSA, HC JOJIXKHLBI npenmmarh
45 % or SMYS. ‘

402.3.1(c)

Chaeaymouc GopMyar, XOTS H HE
MPEACTABACHHLIC B CTAHAApTE, YACTO
MCOO/B3YIOTCH IS BHYACACHUS Ka-
CcaTeNbHEIX Hanpaxcawit, Makcn-
MANLHLIC KACATCABHLIC HATIPSXKCHUA
Ui CPABHEHMSL C HOMYCKACMBIMY Ha-
HNPSAXCHHAME ONPCACALIOTCA KaxK
Gonpee 3HAYCHHUC M3 IMOMYYCHHBIX
0 [BYM HEXKE PUBCACHHEIM hopMy-
naMm

)

CAC MIABHBIC MAKCHMAaNBHBIC Hanps-
XKCHHSL OOBIYHO OIIPEAENSIOT o dop-
MyJc

(SL+5p)

Sprin = 2+ Ssh- @
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B dopmynax (1) u (2) Sp - npo-'

HONBHBEE HAMPAXEHUS B CXATON M
(WIK) pacTAHYTOH 30HAX CeYeHUS (C
yueToM Ko3(pHUMEHTa HHTeHCHDH-
Kauuy), Sy — KONBUCBHC Hanpsxe-
HUA OT BHYTPEHHETO AABJICHHS, S; —
KaCaTebHbIE HAMPAXCHUS OT Kpyye-
HUSL. :

3. B cooTBETCTBMH C ITHM CTaHAap-
TOM CYIMECTBYIOT HPMHUHMIHATLHEIE
Pa3sHYMA B YCJIOBMSX pPaBOTH 3a-
r1yGACHHBIX H HaA3EMHBIX YYaCTKOB,
HE MMEIOINMX IHAMHTCABHHX Hpo-
RonbHLX cBs3eit. [Toaromy xpurepun
JONYCTHMEIX MPONOJBHBIX HAMPSIXE-
HU# IS 3THX TPYOONPOBOAOB pasHO-
IO THNA PasANYHbL.

HanzemHsbtit TpyOGOnposon

a. CyMMa MaKcCHManbHHX mnpo-
AOJIBHLIX HANPSKEHHI OT HaBACHHUS,
BCCOBBX M HPYTMX AAHTEABHBIX
BHCIUHMX HArpy30K, BBHIYHCASICMAS
no dopmyse
Sp = Sg + S, (3)

rae S, — NPONONBHBIC OCCBHIE HANPS-
XKeHnst, Sp — nponoAbHBC M3rUGHbIC
HaNPSXKEHUS,
He JoXKHA mpesuwars 54 % (75 %
a1 0,72) or SMYS.
402.3.2(d)

6. IIpiBCACHHBLIC HANPSKCHHA OT
YAKHEHHSA, BEIYMCIACMEIC 1O (op-

MYyJC
sep=\ srast (@)

HC OOJAXHBL npesblmarts 72 % or
SMYS.
402.3.2(c)

HuxeHepHas koMmaHus onpene-
JIAET, KAKUE BO3ACHCTBHSA CIEAYET
MpH 3TOM YUMThiBATHE (TCMMOEpPaTyp-
HBIH NCPENaA MM TCMMEPATYPHEL
nepenan M JaBJICHUE).

B, CyMMa mpoposbHBIX Hanpsxe-
HU OT BHYTPCHHCIO NaBJICHMA, MO-
CTOSAHHBIX M BPEMEHHBIX HIUTCABHBIX
HATPY30K B MPOLECCe IKCIUTYaTalUH,
a TAKXC XPATKOBPEMCHHBIX M 0COBBIX
Harpy3oK, TaKHX KaK BETED ILTH 3CM-
NETPACEHUE, HE MOJXKHA NMPEeBHMATH
80 % or SMYS.

402.3.3(a)

Iloasemusiit Tpy6onposox

OKBHBANCHTHBIC HANPSKEHHUS npu
NPOAC/ILHEIX CXKHMAIOIIMX HANpsoKe-
HHUAX (3HAK IIIIOC), BBIYUCTACMBIE 10
dopmyne
Sc=Sp+35y, 5)

HE JCMXHH mpesmwars 90 % ot
SMYS.
402.3.2(c)

Beanuuuy npomosbHbix cxumaio-
HX HANDPSIXKEHHUIT nox KeHACTBHEM
BHYTPEHHEIO RABJICHHK M TeMmepa-
TYPHOIO NMEpEenana CeayeT BhIYMC-
a4rh 110 hopmyne

SL=Ea (T3~ T1)-vsj, | (6)

rae v ~ koa¢bunmenr Iyaccona,; E —~
MORyss ynpyroctu cranu; T) — TeM-
MEpaTypa BO BPEMSA COOpyXeHus; T
— MAKCHMMAJIbHaA WIN MHHHMANbHAS
IKCIUIYATAUMOHHAN TCMIEPaTypa; a
~ KO3pHIHEHT nuHCHHOrO pacmu-
peHus.

Heobxonumo otmetuts, yro B dhop-
MYJsC, NPUBCAEHHOMR BHIIC, CKHMAO-
IHE HANDHAXCHUS MMEIT 3HAK
«ILTIOC»,

H3srnbuple HanpsxcHUs KOMXKHBL
ObTL BKJIIOYEHH B NPONOJBHBIC. Ha-
NPSXCHHA OJIS YyHACTKOB ITOA3CMHOIO
TpySonposona.

419.6.4(b)

OTMeTHM TakXe, YTO BCE NPOROND-
Hble HANpPSXCHUS B TpyGonporone
CYHTAIOTCA TONMBLKO B NPEAMNOJIOXE-
HUK ynpyro# paborwl cranu Tpy6w.
Iins pacuera COCAMHUTENLHBIX ACTA-
JICH HCMOAB3YCTCH KO3 DHMIUUCHT
KOHUCHTPALLHH HANPSXKEHHUIT,

ITpo4nocTHbIE KpHTEpHK
8 ASME B31.8

1. lonycrumbie KobLesbic Hanpsi-
XKEHIS ONpenesnsoTcs no gopmyac

Sh,a= SMYS(FED), ™

roe F — npoekTHui dakTop, 3aBUCK-
L, B OCHOBHOM, OT MCCTONOJIOXC-
HHS Ta30TIPOBOAA M MMECT MATh 3Ha-
ucuuit: 0,8; 0,72; 0,6; 0,5 1 0,4; E—
xoxpPHuHMEHT cBapHOTO wBa TPYG; T'
— TEMOEPaTypHblit axTop, NpuHU-

‘MaeMblil PABHBIM CHUHHUC NPH TCM-

nepatype Huxe.120 °C.
841.11()

2. TlpuBeneHusiC HANPSXKCHHSA OT
YIVIHHCHMI{, KOTOPHE BEIYHUCIAKOTCS
Takxe no dopmyae (4), HE AOMKHLL
npesenuats 72 % or SMYS.

833.2 &833.3

3. Cymma npomonbusix Hanpsxe-
HHH OT BHYTDEHHETO NABJIEHUS U M3~
rH6aOMUX NMPOXOALHKEX HANpIXKE-
HHA OT BHEIDHMX HArpy3oK, TAKUX
KaK Bec TPyGH M €€ COmepKuMoro,
BETEP M T. II. He JO/IKHA NpPEBHIIATS
75 % or SMYS. -

833.4(b+c)

4. Hanpsxesie, BRUKCASEMOE Kak
CyMMa NPHBEAEHHLIX HANPSKEHKIL
OT YINMHEHHH, NPOAONBHEIX HAMps-
KCHUK OT BHYTPCHHENO JABJXCHUS M
u3rubaoMWMX NPOJONEHEIX HAMpPSIKE-
HHHl OT BHEHIHHX HArpy30K, TAKUX
KakK Bec TpybH K ee copepxumoro,
BETEP M T. M., HE NOJIKKA NPEBHIKATE
SMYS.

8334

B NpoYROCTHHIX KPHTEPHAX IS
06BIYHBIX (HE webhoBHIX) rasonpo-
BOAHBIX CHCTEM CTAHZApT HE Copep-
XHMT HMKAKHMX KOHKPCTHBIX 33BHCH-
MOCTEH MM PEKOMCHAALMIT, OTpaxa-
IOMHX ABYXOCHOE HATIPAXCHHOE CO-
CTOSIHUE TPYELL.

IpoutocTuble KpuTepUu
Ang wenbhoBbiX ra3opsix
TPAHCNOPTHBIX CHCTEM
B ASME B31.8

Tpcbosauns ang 3THx cucrem Ta-
KHC Xe, KaK ¥ 1% O0BYHKX, ONHAKO
NPCANATAETCH PACCMATPHUBATS [OMON-
HHUTE/BHEIE TPEGOBAHHS K MaTepha-
71aM, B YACTHOCTH TAKHE, KAK MHHHU-
MaJIBHBIT K MAKCHMAJIBHBLE NPERenl
TCKYYECTH M NPOYHOCTH.

UMCci0 HAarpy30K 3HAYHTEALHO pac-
IIHPCHO, OCOBCHHO 3a CYCT BO3ALHCT-
BHS MOPCKHX (hakTopoB. B craumapre
OTMCYCHO, YTO npy NPOCKTHPOBAHUH
TPYGONpoBona yci0BMs €ro Crpou-
TeabCTBa yacTto Goaee onpepensio-
LIMC, YCM YCIOBMS IKCILTYaTaLMH.

B craunapre ASME B31.8 ne npu-
BOHNSITCH KOHKPCTHBIE INPOYHOCTHHIE
KPHTEPHH JUIA pacyeTa Ha NMPOYHOCTH
NpH COOPYXCHHI{, HO YKAa3HBAETCH
Ha HeOOXOAMMOCTb yueTa Harpysok
NP CTPOMTENbCTEE, obecneyenus
yCTOHYKBOCTH K o6pasosanuio rodp,
OrpaHHUYEHHKS OBANH3ALMK M obecme-
YCHHMSA MPOYHOCTH HOX ACHCTBHEM
BHEIIHETO AaBJICHHS, & TAKXKE Orpa-
HHUYEHHUS NPOAOABHNX HANPSKEHHIT
M nedopManuit, MHHHMH3ALHK OCTa-
TOUHBX HANIPSXKEHHIT.

Ina ycnosuit sxcrayaraumu yka-
3BIBACTCS HA HEOOX0NHMOCTB penyc-
MAaTPHUBATh NMPH APOEKTHPOBAHHU
NPEefoTBpaIEeHye pa3pymeHuii B pe-
3ynbrare obpasosauus rogp, ycra-
JIOCTHOTO Pa3pymeHust, IOTEPH KPyr-
JI0it pOPMEL M TPeImMHOOGPa3OBaHUS.
s asanuza vanpsaxennit TIDH 3KC-
IAyaTauuMm NPHBOOATCH KOHKDCTHLIC



OrpaHHUYEHUS N0 HAIPAXKEHUSM B
Tpybonposone.

1. Koabuesse HanpsKeHUS OT pas-
HOCTH BHYTPEHHETO M BHEIIHETO A2B-
JICHMIT HE JOJDKHE NpespmaTth 72 %
o1 SMYS nna Tpybonposonos 1 S0 %
21K CTOSKOB.

A842.221

2. ABconmoTHAR BEAMYHHA MAKCH-
MAJIPHHX TIPOAQJIBHBIX HANPSXKEHUK
He XosxHa npesmmars 80 % ot

SMYS.
AB42.222

3. VIHTEHCHBHOCTb HaNpSXEHIHIT,
onpenensaeMast Ha OCHOBE TEOPHH Ha-
HGOMBIINX KACATEABHHX HANpPSXC-
Huit mo dopmync (ypasueuuo Tpe-
cka)

(5)

He noaxHa npesmmarts 90 9, ot
SMYS.

B KauecrBe anbTCPHATHBHOIC ME-
TOAA ROMYCKAETCH ONPEeacasTh IfH-
TEHCHBHOCTbD Hanpﬂ)KCHHﬁ Ha OCHOBC
SHEPreTHYCCKOM TCOpIit no ropmye
(ypaBHexuto Ban—Muacca)

21
sc=\/ Si2SpSpe s3] )

OCTABASAS BOJIMYHHY OONYCTHMBIX Ha-
npskeHuit Toil xe, 1. ¢. 90 Y ot
SMYS.

AB42.223

B dopmynax (8) u (9) ncrionp3osa-
HBL TC Xe 0003HAYCHHSA, uTO 1 B op-
mynax (1) i ).

4, B rex cnyvasix, KOr5a Ha OCHOBA-
HHH ONEBITA MOXHO TPCAMOJIOXHTE,
YTO OTCYTCTBYIOT UMKJIHMYECKHE Me-
pPEMEIIEHHUs], BBIICYKA3AHHBC KpIi-
TEPHH JUIS TTPOXOLHBIX HATIPAXKCHILH
H HMHTCHCHBHOCTH HaﬂpSDKCHHf{ MO-
IYT He IIPHUMCHATLCA, B ITOM Cayuae
HCNOAb3YETCHS KPDHTCPHIH MAaKCH-
MaNIBHHX TIPOAOABHHX Aedopmariiii.
KounkperHas sennunna aeopmaruii
HEe YKAa3bIBAaETCS M 3aBMCUT OT IJa-
CTHYHOCTM MATEPHana i psaa APYyrux

thaxTopos.
A842.23

Brizoas!

"1, TIpuHUKIHAABHOE PA3IHYIC
MEXNY AMEPHKAHCKHMM CTaHHapTa-
mu ASME B31.4, B31.8 » CHull
2.05.06—85 saxsrouaeTcs B CTEIEHH
peranusanuu TpeboBaHuil, nIpHBE-
nenumix B cranpaprax. Kogst CLIA
ocTaBna0T osbLIyI0 cBOGOMY ¥ OT-
BETCTBCHHOCTD MHXCHCPAM H MHXE-

24

 HEepHbiM ¢upMAM B NPDHHATHH DELIE-

HUH.

2. TIpMHUMIHAABHIKIM OTJIHYUEM, C
TOYKHM 3PEHHSA MPOYHOCTHOINO pacue-
Ta, ABJAAETCA TO, YUTO CTAHAAPTH
CUIA 6a3upyoTcs Ha ONyCKaeMblx
HAOPAXEHUAX M IPH ONPENCACHUH
HanpsOKCHHIT HE YUMTHBAKOT KO3gh-
bMUMEHTH NEPCIPY3KH B OTMMYHE OT
CHulla. Koaw CIIA s xauectse
KPMTCPUS TIO DONYCKAEMBIM Hamps-
XKEHHUSIM KCMOAL3YIOT TO/ABKO NpeRen
TEKYYECTH H TOJABKO IS WeNb(DOBBIX
rasonpoBOLOB, NPH OTCYTCTBUM L{HK-
JIMYCCKHMX Harpy3ok, B B31.8 ucnons-
3yeTcs KPMTEPUH NMPOAOABHHX AE-
dopMauuit 1 ynomuHacTes Heobxo-
JMMOCTh TIPHHMMATh BO BHHMaHMC
npenen npouHoctH Ge3 ykasauus
KOHKPCTHBIX 3HAYCHHH.

3. Ilpi ompeneaCHMM TOMALUHHDI
CTCHKYM M3 pacyeTa Ha BHYTPEHHEC
HAABJICHHC 110 AMCPHKAHCKHM CTaH-
XapTaM He npuMeHstoT, xak 8 CHu-
[Te, koadrduuucut neperpysxu gas
OaBJAEHHSA, XOTH M JOMYCKAKT KpaT-
xoppeMenHoce go 10 9%, moBbieHue
JaBJEHHSA O] RPOAYKTONPOBOOB.

4. IIput paszIMuUHBIX COYCTAHMAX HA-
TPY30K, B COOTBCTCTBHHU C AMCPHKAH-
CKMMH CTAHAAPTAaMI1, HC HCTIONB3YCT-
cs, xak 8 CHitTle, nonnsxaouuit xo-
3PPUUKCHT CcOUCTaHHS, HO ANA pas3-
JIMUHKIX HAarpy30K, BO3ACHCTBIIT I X
COYCTaHMIT HCNOABL3YIOTCH Pas3HLIC
HOMYCTHMBIC HAMPSXKEHHA.

S. Ilpst onpenescHiy yCHanit M Ha-
npsxeHuit B Tpybonposoac H GutHH-
rax, B orsanyuue ot CHulla, Bamepi-
KAHCKHX CTAaHZAPTaX HC paccMaTpH-
BACTC YNpyro-nhactuudag pabora
metansaa. Ilpu arom Hcronb3yerca
HOPMHPOBAHHEIN KO3(PULUHECHT HH-
TCHCHUKAL UM HANMPAXCHHUIT IS
¢uTHHrOB (OTBOXOB, TPOHHKOB If T,

a.). OnHaxo, NpaKTHYCCKM, A8 pac-

YETOB, OCHOBaHHBIX Ha OrpaHUyCHH-
ax 1o nepopMaiy, pacCMaTPHBACT-
€ YNpyro-naacriyHas pabora me-
Taina tpy6.

6. Inst OLCHKM ABYXOCHOrO Harnps-
’KEHHOIO COCTOSIHUS HaMOPHOTO TPY-
fonposoaa B AMCPHKAHCKHX CTaH-
BapTax NpCATOUTCHHE OTOAETCA TEO-
pUM HAMOOABLIINX KACATCABHLIX Ha-
npsaxcHuit (ypapHenue Tpecka), B
ormuuue ot CHulla, ucnonp3ayoue-
[0 SHCPreTHYCCKYIO TEOPHIO IIPOYHO-
cti (ypasHeHue Ban-Museca).

7. HeBO3MOXHO OQHO3HAYHO yCTa-
HOBHTH, KaKHE HOPMHI HaT Gojee
IKOHOMHYHOE M HAREKHOE PEIICHMC
IIp¥ NOMOINM TPOCTOro CPaBHEHHS

pesynsTaTos pacyeros. Ilpu onperc-
seHnn Haubonee IKOHOMUYHOrO pe-
ICHUS N0 AMCPDHKAHCKHM Ian poc-
CHI{CKMM HOPMAaM B KaXKIOM KOHK-
PETHOM NpOEKTE HEOHXORMMO TIa-
TEJILHO CONMOCTABUTE OCHOBHHIC NOHSI-
THS, ONPEIETCHHS M APAMETPH, MC-
AOAB3YEMHIC B PACYETAX.

8. Tonsko npu NOMOIK PACYETOR
ANS KAXA0M0 KOKKPETHOIO CHyyasi, B
COOTBETCTBHH C 00OUMH CTanpapra-
MM, MOXHO ONPEASNMTH, KaKOi M3
METOMOB J3CT MCHBIIYIO TOAUMHY
creHkn Tpybonposona. PesyastaTmt
pacueTos MOryT OulTh NPOTHBOpEYH-
B flaxe I8 CTaseH C PAaBHBIMK npe-
AeNAMH TCKYUECTIL B 32BHCHKMOCTH OT
HArpy3oK it BO3LCHCTBHI, THNMA K
PacnosOXKCHISL COOPYXEHHS, BUOOB
TPaHCMOPTHPYCMELIX MPOLYKTOB H T.
A
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Gulf Interstate Engineering, Houston, Texas 77027

STRESS CRITERIA OF AMERICAN OIL AND GAS PIPELINE DESIGN CODES AND
COMPARISONS WITH RUSSIAN SNIP 2.05.06-85

INTRODUCTION

Participation of western companies in the development of oil and gas industries of Russia
and the other countries of the former Soviet Union (FSU) is often followed by the creation
of joint ventures. Joint venture participants need to understand the requirements of both
the FSU and Western codes and standards if the support engineers are to be productive and
provide useful guidance.

As a first step in the pursuit of mutual understanding, Gulf Interstate Engineering (GIE)
have translated the two most important Russian pipeline standards, SNIP 2.05.06-85
Transmission Pipelines, and SNIP 111-42-80, Work Execution and Acceptance for Transmission
Pipelines, into English (using American pipeline terms), with the participation of their
Russian educated and experienced engineers.

The purpose of this article is to familiarize Eastern engineers with American codes;
therefore, little attention is devoted to Russian codes, using them only for comparison when
appropriate.

GENERAL

The U.S. oil and gas pipeline industries use two code systems for their transportation
systems. The first set are the laws contained in the Code of Federal Regulations, Title 49
(CFR49), Parts 192 and 195. These laws establish the minimum requirements for pipeline
design, construction, and operation. The second set of standards is the ASME codes ASME
B31.8! and B31.4% which the oil and gas industries have adopted for themselves. ASME
B31.4 covers the requirements for the design, construction, and operation of oil and liquid
pipelines and B31.8 covers the same requirements for gas pipelines. ASME B31.8 also has
a special section for offshore gas pipeline design.

CFR49 - Parts 192 and 195 were developed and modeled after the ASME codes.. The
principal difference is that a pipeline project within the United States must meet the criteria
of CFR 49 by law. ASME codes are also used as the criteria for many international
pipeline projects, where CFR49 has no jurisdiction.

ASME codes contain more details, especially in the area of stress analysis, than the CFR;
therefore, it is common U.S. practice to use these codes in pipeline design. Also, because
the ASME codes are often used as an international design standard, this paper concentrates
on comparison of these codes with the Russian pipeline standard SNIP 2.05.06-85.%
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In the area of stress analysis, the U.S. codes have less explicit requirements than Russian
standards. Also, U.S. engineering companies have more freedom when abiding by these
requirements, such as what equations or theories will be used in determining the stresses
in the pipeline. It is a common U.S. practice for a client to require additional and detailed
criteria for the design of these important commercial structures.

PRESSURE

The concept of internal pressure is very important for both codes. SNIP 2.05.06-85 defines
operating (nonmative) pressure as the pressure that provides the design operating hydraulic
regime. SNIP 2.05.06-85 also implies a second pressure term used in stress analysis, which
we will refer to as factored pressure, that is equal to the normative operating pressure
multiplied by a load factor.

ASME B31.4 contains multiple pressure concepts, using the following definitions for internal
pressure (excluding test pressure):

. internal design pressure - internal pressure used in calculations and analysis
[including stress analysis] for pressure design of a pipe or piping
component, 400.2*

. maximum steady-state operating pressure - is the sum of the static

head pressure, the pressure required to overcome friction losses, and
any required back pressure.

The design pressure should not be less than the maximum steady-state operating pressure;
however, it is allowable to have increases of 10% in the pressure if there are surges, such
as those resulting from pump and valve operations. 451.1 & 40224

ASME B31.8 also contains multiple pressure concepts, and contains the following definitions
for internal pressure (excluding test pressure):

. design pressure - "is the maximurmn pressure permitted by this Code, as
determined by the design procedures applicable to the materials and
locations involved." This is used in the design and stress analysis
calculations for the pipeline and its systems; 805.212

° maximum operating pressure (MOP) - "is the highest pressure at which
a piping system is operated during a normal operating cycle...
(Sometimes referred to as maximum actoual operating pressure.)”;
and 805.213

¥ The flush right numbers indicate the pertinent paragraph in the discussed code.
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. maximum allowable operating pressure (MAOP) - "is the maximum
pressure at which a gas system may be operated in accordance with the
provisions of this Code." 805.214

The design pressure should not be less than MAOP. Equipment that is to be installed at
compressor stations, as well as the safety systems, should assure the station’s MAOP is not
exceeded by more than 10%. 843.441

To be in accordance with American codes, it is the responsibility of the operating company
to make provisions for the pipeline’s reliability and safety during operations and
maintenance. The particular provisions may vary, based upon standards and the operating
company’s history, experience, and knowledge of the overall transportation system, in order
to provide for the public’s safety.

Although this article does not discuss test pressures in detail, it is noted that for oil pipelines
the test pressure is to be determined considering the design pressure; - for onshore gas
pipelines the test pressure will be determined considering the maximum operating pressure;
and for offshore gas pipelines, the test pressure will be determined considering the MAOP.

When comparing these analogous concepts for use in calculations (for example, wali
thickness calculations) it is possible to conclude (from a stress analysis viewpoint) that the
closest idea to the USA codes B31.4 and B31.8’s internal design pressure is SNIP 2.05.06-85’s

operating (normative) pressure.

LOADS

The ASME B31.4 and B31.8 codes are based on the design concept of allowable stresses.
The actual value of each load is used without the application of a load factor. Different
levels of allowable stresses are specified for different loading conditions and combination

of loads.

Four types of loads are expressly used and tabulated in SNIP 2.05.06-85, including: dead
loads, live loads, short duration Joads, and special (intermittent) loads. In SNIP 2.05.06-85,
the allowable stress remains constant, regardless of whether there is a single load or a
combination of loads, unlike the American codes B31.4 and B31.8 that have different levels
of allowable stress. However, when computing the value of the combination of loads, SNIP
2.05.06-85 multiplies the summation of the products of the load factors times the loads by
a reduction factor (less than 1) that can be found in the referenced SNIP "Loads and

Effects".

MATERIAL PARAMETERS
A steel pipe’s specified ultimate tensile strength (SMUS) in Russia and America is identical,

but the way specified minimum yield strength is measured and interpreted is different.
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A pipe steel’s specified minimum yield strength (SMYS) in the American Petroleum
Institute’s Line Pipe Specification API-5LY, the American line pipe standard, corresponds
to a total strain of 0.5%. In Russian steel standards, the specified minimum yield strength
corresponds to 0.2% of residual strain. Therefore for a given steel, the values used for
SMYS would differ within 5% depending on whether it was measured according to
American or Russian Standards. It should be noted that the ratioc SMUS/SMYS, in
accordance with Russian manufacturing specifications, is as a rule, greater than the same
ratio in accordance with the American specification API-SL. Consequently for two steels
that have approximately equal yield strengths, the Russian manufactured steel would have
a higher specified value of tensile strength,

ASME B31.4 and B31.8 use SMYS as the basis for their allowable stress analysis criteria.
The Russian standard SNIP 2.05.06-85 uses both the steel’s specified minimum yield and
ultimate strength,

WALL THICKNESS

In most cases, the Russian standard determines the nominal wall thickness of pipe, tees, and
elbows only based on internal pressure, just as in American codes. In the American codes,
the hoop stress is determined by Barlow’s equation for a thin-walled shell using the design
pressure. The shell is considered to have a diameter equal to the pipe’s outside diameter.
In SNIP 2.05.06-85, the hoop stress used for wall thickness determination is calculated using
the factored pressure and the same equation (i.e. Barlow’s formula), but instead of the
pipe’s outside diameter, SNIP uses the pipe’s inside diameter.

In the American codes, the wall thickness of elbows does not need to be increased. In
SNIP, the wall thicknesses for elbows with small bending radii is increased. To remain in
accordance with the American codes, the required wall thickness of tees and reinforcement
pads for tees is determined by the "replacement area" technique®. In SNIP, the wall
thickness of tees is determined as for line pipe with the addition of a stress intensification

factor.

STRENGTH CRITERIA OF ASME B31.4,

1. The allowable hoop stress Sy, ), is equal to 72% of SMYS multiplied by the
weld joint factor E, which is found in B31.4. For example, for pipe that has
been manufactured in accordance to API-5L, this factor is equal to 1. For
pipe manufactured in accordance to ASTM A134 & 139 this factor is 0.8.

Without considering the various unusual special pipe cases that effect
determination of allowable stresses (for example, the allowable stress to be
used in designs utilizing used pipes or pipe with unknown yield strengths), it
is may be pointed out that for pipe that has been cold worked, the allowable
stress is decreased by 25%. 402.3.1(a,d)
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2. 'The maximum shear stress due to weight loads and internal pressure
should not exceed 45% of SMYS. 402.3.1(e)

The following equations, although not expressly quoted in the Code, are often

used to determine the shear stresses. The shear stress, for comparison with
the allowable stress limit, is considered to be the maximum of either equation

2
S,-8 S
S, = J( L "] + S% or —;"" [Eqn 1]

¥ 2
where the principle stress is usually determined with the equation
Serin = (S + Sp/2 + S, [Egn 2]

The terms in equations 1 and 2 are:

St = longitudinal stresses in compression and/or tension in the cross section
(American practice usnally also considers the stress intensification
factors),

S, = hoop stress due to internal pressure,

S, = torsional stress.

3. As prescribed in the code ASME B31.4, there are fundamental differences in
the loading conditions for buried (i.e. restrained) sections of pipelines and
aboveground pipeline portions without substantial axial restraint. Because of
this, there are different allowable longitudinal stresses for the different types
of pipeline configurations.

I Unrestrained Pipelines

a. The sum of the longitudinal stresses due to pressure, weight and
other sustained external loads, determined by the equation

SL = Sadal + Shend [Eqn 3]
where
S ial Iongitudinal axial stress
Spend = longitudinal bending stress
should not exceed 54% (75% of 0.72) of SMYS. 402.3.2(d)
b. The stress due to expansion is determined by the equation: 4023.2.(c)
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Sg = Sana + 45, [Eqn 4]

The value arrived at using this equation should not exceed 72% of
SMYS. Itis the design company’s responsibility to determine whether
to consider only the temperature differential or the temperature
differential and pressure in this equation.

The sum of the longitudinal stresses produced by internal pressure, live
and dead sustained loads as well as short-term (duration) or occasional
Ioads, such as wind or earthquake, should not exceed 80% of SMYS.

402.3.3(a)

Restrained Pipelines

The "equivalent tensile stress" (combined stress) when axial
compressive stresses are present (positive for compression) is
determined by the equation

5.=8, +8, [Eqn 5]

The stress value arrived at using this equation should not exceed 90%
of SMYS. 40232 (c)

The net longitudinal compressive stresses due to the combined effects
of temperature rise and fluid pressure shall be computed from the

equation: 419.6.4 (b)
where:

v = Poissons’ ratio,

E = Elastic modulus of the steel,

T = temperature at the time of installation,

T, maximum or minimurn operating temperature, and

a = linear coefficient of thermal expansion.

It must be noted that in the equation above, that compressive stress is
considered positive.

Beam bending stresses shall be included in the longitudinal stresses for
those portions of the restrained pipeline on supports located above
ground.



Note that all longitudinal stresses for the pipeline are calculated using the steel’s elastic
parameters only. There are stress intensification factors used for fittings (elbows, tee, etc.)

STRENGTH CRITERIA in ASME B31.8

1. Allowable hoop stresses are determined by the following equation:

Sy 1oy = SMYS(FET) [Eqn 7]

h,allow
where

F = design factor - generally dependant on location (five
values: 0.8, 0.72, 0.6, 0.5, and 0.4);

E = longitudinal joint factor

T = temperature derating factor, equal to 1 for temperatures
less than 120°C (250°F) . 841.11(a)

2. The maximum combined expansion stresses (see fLb. above) should not
exceed 72% of SMYS. 8333,

3. The sum of longitudinal stress due to internal pressure and longitudinal
bending stress due to external loads (such as the weight of pipe with contents,
wind, etc.) should not exceed 75% of SMYS. 833.4(b+c)

4, The sum of the combined stress due to expansion, longitudinal pressure stress,
and longitudinal bending stress due to external loads such as weight, wind, etc.
should not exceed SMYS. 833.4

The code does not have any particular stress criteria or recommended equations concerning
biaxial stress conditions in the pipe for onshore pipelines.

STRENGTH CRITERIA CONCERNING OFFSHORE GAS TRANSMISSION PIPELINES
IN ASME B31.8

These systems have the same requirements as for onshore systems with the additional
requirements to consider materials features, such as minimum and maximum limits of SMYS

and SMUS.

There are a significantly greater number of loads expressly mentioned, including those
specifically resulting from sea processes. The Code points out that the design of offshore
pipelines is often controlled by the installation considerations rather than by the operating

conditions,

There are no particular strength criteria for the construction of offshore lines in ASME
B31.8, but there are explicit instructions that construction loads must be considered,
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including provisions for prevention of buckling and resistance to collapse due to external
pressure. There are also discussions relating to limitations of the longitudinal stresses and
deformations and for minimizing residual stresses.

ASME B31.8 states it is necessary to make provisions for design against failure due to
several other conditions such as buckling, excessive yielding, pipe out-of-roundness, and
fracture propagation. For stress considerations during operation, B31.8 has specific limits
for stresses.

1. The hoop stress due to the difference between internal and external pressures
should not exceed 72% of SMYS for pipelines and 50% of SMYS for
FISErs. Ag42221

2. Absolute value of the maximum longitudinal stress should not exceed 80%
SMYS. A842.222

3. The combined stress, S_,,,, 15 determined based upon maximum shear stress

('Tresca) equation

2
5, =2 (SL - S,.] g2 [Eqn 8]

= 5 ’
and should not exceed 909 SMYS.
As an alternative, it is possible to use the Maximum Distortional Energy

Theory and to determine the combined stress based upon the following
equation

Se = \/Shz - 8,5, + Sf + 3,5':2 [Eqn 9]

with the same value of allowable stress, i.e. 90% of SMYS.

The terms §; and §; found in equations 8 and 9 are as defined in equations
1 and 2. AB42.223

4, It is permissible to not use the above mentioned criteria for longitudinal
stresses and combined stresses where the pipeline experiences a predictable
non-cyclic displacement of its supports. The criterion of maximum
longitudinal strain may be used for this case, but the Code gives no specific
value for this criterion. It does state that it depends on the material’s
elasticity as well as other features. A842.23
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CONCLUSIONS

i.

A fundamental difference between the American pipeline codes ASME B31.4 and
ASME B31.8 and Russian SNIP 2.05.06-85 is the degree of detail the codes present.
The American codes leave many more design decisions to the judgement of the
individual engineers and design companies.

Another fundamental difference from a stress analysis perspective is the American
codes are "Allowable Stress" codes that do not use load factors as in SNIP 2.05.06-85.
They use only SMYS when calculating the allowable stresses when designing onshore
pipelines. However, ASME B31.8 allows a strain criteria for predictable, non-cyclic
loads when designing offshore gas pipelines. SMUS is mentioned as a consideration
with no specific criteria in B31.8’s offshore section only.

The American codes do not use a load factor for the pressure load in the wall
thickness calculations as SNIP 2.05.06-85 does, but for liquid pipelines they do permit
short-term pressure peaks of 110% of the design value.

The American codes do not use reduction factors for load combinations, as SNIP
2.05.06-85. The American codes do vary the allowable stress for calculations
involving different type of loads and their combinations.

In calculations of forces and stresses, the American code does not consider the
elastic-plastic behavior of the steel. They do use stress intensification factors for
fittings (elbows, branches, etc.). However, in practice, there are special cases where
the calculations are based upon the limiting strain criterion that does consider the
elastic-plastic behavior.

The American codes prefer to use the maximum shear stress (Tresca) theory rather
than the maximum energy (Von Mises) theory used in SNIP 2.05.06-85, for biaxial
stress analysis of pipelines under internal pressure.

There can be no decisive statement about which standard is more economical and
reliable by simply comparing the results of calculations. The unique parameters of
each design (including the design concepts and definitions) must be examined to
determine which system will provide the most economical design.

The only way to determine which code will result in a thinner wall thickness for a
particular design is by performing the calculations to meet both codes. The results
of the calculations may be contradictory, even for steels with equal SMYS, depending
on the loads and effects, the structure type and location, the kind of product to be
transported, etc.
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