along with selected experiments at JFE Steel. Calcu-
lated figures have a good correlation with experimental
results.

1. Introduction

3TEELIPIPESIAREIUSEDIINIAIWIDEIRANGEIOFIAPPLICATIONSII
AST INTRODUCEDT INI THEL SPECIALL EDITIONIT ANDI THEI CHARACE
TERISTICSI REQUIREDL OFZ THEMI VARY( GREATLYZ ACCORDINGLYZI NI
PARTICULARTY PIPELINEST ANDI OILL COUNTRYT TUBULART GOODSI FOR?
THEJENERGYIINDUSTRYZANDISTEELLPIPESIFORTAUTOMOBILEIPARTS]
MUSTI BED HIGHLY T RELIABLEL FORT KEEPINGI THE] SAFETYI! 3AFETY
MUST] BED VERITEDI THROUGHI THEORETICAL] ANDI EXPERIMENT
TALL ANALYSEST OF THE FRACTURET] MECHANISMT (COWEVERI T2 1S
DIFICULTC TOI CONDUCTI MANYT EXPERIMENTS] UNDER VARIOUST
CONDITIONST OF] USAGELL SOTNUMERICALL ANALY SEST AREZ USEDI TOL
COMPLEMENTITHEIEXPERIMENTSI4HETIRONZANDISTEELTINDUSTRYL
USESISUCHITECHNIQUESIFORTIRONIZANDISTEELMAKING=-TZINCLUDL
INGI THERMALImUIDI ANALY SISTANDI mOWZ ANALY SISTINZ THEL IRONI
ANDISTEELIMAKINGIPROCESSESIIANDITHEIANALY SISLOFIMATERIALST
DEFORMATIONIBEHAVIORIINITHEIROLLINGIPROCESS!

*&%I3TEELIALSOIUSESINUMERICALTANALY SESIFORISTEELIPIPE!
MANUFACTURINGIISUCHIAS!

(0 SEFORMATIONT SIMULATION DURINGI FORMINGL PROCESS! OF
AUTOMOBILEIPARTS]

(0 SEFORMATIONI BEHAVIORT OFZ PIPELINES] UNDERT GROUNDI
DEFORMATIONL

(C OREDICTIONT OFl HIGHISPEEDI DUCTILEL FRACTURED OFI PIPEL
LINES"IIAND

07 %VALUATIONIOFCSEALABILITYJATIJOINTSIOFIOILICOUNTRYITUBUL
LARIGOODS™
&ORITEXAMPLEITHE DEFORMATIONI OF PIPELINESIRESULTINGL

FROMIGROUNDIMOVEMENTIITHEIEXPECTEDIFRACTURELMODELAND!
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3. Numerical Analysis Techniques
in Safety Evaluation of Linepipes

AHETDISTANCEL THATI NATURALL GAST ISTTRANSPORTEDI BETWEEN!
THED SITED OFT PRODUCTIONZ ANDC CONSUMPTIONI HAST INCREASED!
INIT RECENTI YEARSIT ANDL SO THET PRESSURET ANDI THEL REQUIRED!
STRENGTHI OFZ LINEPIPESL FORT TRANSPORTATIONI HAVET INCREASED
, ONGCDISTANCEL NATURALT GASI PIPELINESL AREZ OFTENI LAIDL INZ
SEISMICL REGIONST! COLDT REGIONSLT ANDI ICEI SEAST SO HIGHT
STRENGTHZLINEPIPESIMUSTZHAVEIEXCELLENTIDEFORMATIONICHARL
ACTERISTICSISUCHIASITHOSEZOFC () 0%2[CORCHIGHISTRAINICAPACITY
UNDERIBENDING!

4HETDESIGNIFORMULATFORT PREDICTINGL THEL CRITICALI COMI
PRESSIVEL STRAINT OFI LINEPIPESII GIVENI INI EXISTING DESIGN!
STANDARDSL ORIDESIGNI GUIDELINESII ISTANIEMPIRICALIFORMULAL
EXPRESSEDIASIATFUNCTIONIOFI D11 DIIPIPEIDIAMETER£IIPIPE!
WALLITHICKNESSIT4HEIFORMULAIGENERALLYCDOESINOTICONSIDER!
THED INmUENCET OFT MATERIALL CHARACTERISTICS] ANDI INTERNALI
PRESSURELI &URTHERMOREIL SINCEL THEZ EMPIRICAL] FORMULAT IST
ESTABLISHEDIWITHINZTHEZRANGELOFISTRENGTHSIOFICONVENTIONALL
LINEPIPESIANDITRANSPORTATIONI PRESSURESIITHELFORMULAICANT
NOTIBEIAPPLIEDITOZHIGHISTRENGTHIIHIGHIPRESSUREILINEPIPES!

TLTHOUGHI THET CRITICALL COMPRESSIVED STRAINI OFC HIGHI
STRENGTHI LINEPIPES] MUSTL BE[ DERIVED] BYI AT COMPRESSIONL
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