Abstract:

Two compression and two bending tests using X80
high-strain line pipes with 30 inches (762 mm) in out-
side diameter were conducted to investigate its compres-
sion capacity and bending capacity. The compression
test revealed that the pipes had the critical compressive
strain of 0.90 and 0.78% and the bending test clarified
that the 20D (two times outside diameter) average criti-
cal compressive strains were 2.40 and 2.15% and the
10D average were 2.67 and 2.28%, respectively. The
test results proved that X80 high-strain linepipes satisfy
requirements from pipeline projects and ensure pipeline
integrity in seismic and permafrost areas.
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4.2 Finite Element Analyses
of the Bending Tests

Test giges B-1 a d B-2 ygde lawde ed Si g £ L-
;,deshe ee!.-.e-.ts b/ lhesa!.-.e-l..e{.h d ags 1ed 1 he
FEA f.Lthe c\,,l..ﬁl.es_gl\, e 1ge (C-1 a d C-2). The

tst
divaded ee!.-e-.ls f1. B-1 a d B- 2 e  he o g
th7’se f1.C-1a dC-2. The eeve gise . fthe (& asha-
la o 3\ ledeed by £ If 5 deshe ee‘.-e-. ad he
1.-,1-6-.1 dlaenyd Laoede ed by bea!.-e—d—.e-.lg.

4.2.1 Finite element analysis of test pipe B-1
Fig1e5 h 'S the le o £ FEA 1 jhich a

1 ge ge, L-e-Llc !.-q-d,fem W o 1d6ed fL &1

24

JFE TECHNICAL REPORT No. 12 (Oct. 2008)



Stl,ai Cap acity 5 ingh—Stle glh L1 e P ¢

& (heche
1 Ph, o4

e bsdﬁ\'edi he be di 2% sh g

4.4 Average Critical Compressive Strain

I Secti;. 4.2 ab, ve, he Lal caeacit/ fa X80-
HSLP LP ba ed . he be d1 gl 1 & & Bl L& ed 4 he
a\.elage d,1 1ca be d1 g, lal L1 hl, sect1 ,h \.el.g

Ve e e he lal caeac 1 g he avd.age d.!lllca

st]al’a a\.elage f hec!—ql..e 1\.e tlal Figure 11

Y hlg a!..,,-.gbe dl.g Aal cl.-ql.e
1\.e 1Llal ,a dte S16511&'11 1 oaceqt, fl slglgeB 1
\«el,/ Crglpr ashe W oe. ‘

The avd.age dfltlca c!.-ql..e ne stl.al ge daled
yhe hega ge e glhl dee edas thet (3 e gth(L)
15 eggl,e,,ed & Eqry- The avd.age dfltlca ol.-ql.esgl»e
oAl g ge da ed ,he he ga ge e glhl he gise . "
1de dlel.-e-.e! (lD) a d ,;ce (2D) de e ale,,ed 4 €up
a dedaD,lesgecll\.e/

The ‘a e > £ he avd.age d,1 1ca 0L-|Le 1\«esta1
(€arps €a2Ds 8dD) » by a1l ed 1 he be di g & B &
gige B-1 yde 1.91%, 2.40%, ad267%,1¢ qecti\.e 5.
I he FEA, thel.-? I ga,»ali\'e high-acc lacyle o
Ve btai edeve yhe the (OD + WT + BL) laged -
fect, o ydec cidded a d he va ¢ .f he diica

s
a\.elage c, L-ql.e 1'e 5lleu yde 2.01%, 2.28%, a d

, 1
Fthe e al,

2.40%. A ageale fl., ]-rhl le he avd.age cl,iti-
ca stlal 1 dea e a lhe ga ge e glh dedea e
The va & L f avdage d«l 1ca c'.-ql.e ne _lai

st

JFE TECHNICAL REPORT No. 12 (Oct. 2008)

(Ea1p> €921 €aD) > btai ed1 the be di 2% f—"’]"test sise
B-2 de 1.85%, 2.15%, a d 2.21%, 1g gecive ;. The
va e f he avd.age clﬁltlca c, lagle 1\.estla1 ,btai ed
‘;he he (OD + WT + BL) i.-q-d,fec Lo e, sld-
ded ",;c_l:e 1.84%, 2.12%, a d 2.‘2‘1%. As "V;t‘htest sme
B-1, the avd.age Q,‘.-*Lessn.e d.,ltlca st]‘al 1 d.eased a
the ga ge e glh ded.eased. Beca <€ the YS/TS . ftest
sige B-2 L dgd. ha that . f B-1, the avd.age cl,1tlca
o'.-ql.e 1\«e lal ,,fB—2 W tmged ha thal fB-1.

7 1..-.‘ he cac at le o f he FEAleaed
o lstgige Bla dB-2, yec. ¢ de ha ye.ca acc -
lae/ stl‘.—are he La1 cagact j flglge V}thﬂa d
be di g by ¢ 1deL1 g L--—le e gel.-e-Llc Lagd fec-

t17‘ o 1c dig a WT ﬂ.-q-dﬁfec L Tliee C, labi an o

25



Stlai Cas act j, f High—Stl.e glh Lie PiyeS

lcsll;ecti\«e I

(2) The effec ,f ge '-B{LIC ,fe01 <> the sl
cagact, j » f e & hisg hs a d be .d1 gad
the B b c 1g beha\«ll 7f the (& BB W
Ldadh ab e.

(3) The ladylacdasbe di g L"’l-'e"ts a d avdage
d1ca stlals faime ca beg ﬂlﬂ-a{.ed wh g;,;.‘d
ace lacy ‘b/ c, S1del,1 g clabi an o f ge;,L-.e{l‘lc
ﬂ...p-d,fec:tl} o f1. ¢ dafme, (OD + WT) g fec-
t‘»' _,(BL + WT) i!.-.p-d,fecti;, o a d (OD + WT +
BL) i!...l]-d,fecti;. c
As desd.ﬁlbed ab, \e, high- l,ai 1€ giges hae

ekceelsllal caaac Iy ’;t adc!—ql..e ad

be di g, a dde effectl\«e 1 e 11 g, he 1 egl,tj f

sige 1 esl Selsl..-.ls.-aleas a dgd!.-.a-ﬂus dea .

26

References

1) G, A. Asp 1ca1 L f Gade 550 (X80) a d GLade 690
(XIOO) 1 Au 1c C !—j-e .. Pge Dea!—d» C, fa-
e ce, Anp 1ca1 ﬁ\.a a1 . f High- Gade L1 eglge
1 H7’stleE \«L Lo . 2002.

2) Sz 1, N;; E d,, SYshla,g,M T/daMEffec
fSlal-hadelgE;,g e Iea,c Lca Bec 1g
Ste ha d Mecha 1ca P gd.1e . fLi esige . P c..f he
2b h OMAE 2001, asd. .. OMAE2001/MAT 3104.

3)SA. LN; G,y A Zh, ,J5 T 4 daMBe digCagac-
- f High Sle glh L1 e Pige. P c. . f he 4 C, f..
Bani o fock! 8. 2004, v .3,8. "6l 13%4

4) Sz 1, N; K,. d\,,J.;Ed\,,S Ihla@,N O a M.;

Shiadad.a, J. Effect , f Ge, 1c I!.-‘-é fectl Ee di g
Casact y, £ X80 L1 egige. P, c. ,flhe 61hl ¢ Plp,e 1eC f

2006, gagd. - . IPC2006-10070.

5) Rdabd g, W; 0.8 d W. R. Dedig 1, T Ste - Stlai
C Lve by Thiee Pd . NACA. TN. 902, 1943.

6) Sz 1, N; T, y.da, M. QOuica C!.-'Leyive Stai . f
L1 eeil}eS Re ated o W.1. -Halde 1 g sz!i?as. 1PL.C. L f
he 21 C, f.. Off h.le Mecha ic_a E g1 eda g

Y002, gageﬁ . T OMAE2002 28253,

JFE TECHNICAL REPORT No. 12 (Oct. 2008)



