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Fig.1 Three layers neural network structures

B FARUER) BP f M 4 BA WSE 18, 5
HEL PG LURE 5 A R/ 8 5 F
s g EE R B A R, it B,
MRBTURBE KRR RERA %k ®,
PR A SORE AN £ 5E R BP #42 J 4 AR &5 & skl
BP ek EPEgE, kR RNME, KMe Rk
2, REMEYEIRE, 2RI RS KEE
PR

Wiaag - Wil Wiml * Wi,

LA RE I M = m xii+iixntii+n
I8 N ABEEBE KN, REBEMER 1vii 5%
WARE LTRSS RS 1B i N A ER
BRE, REIRKHSIBARY S 2 SREE 1558
W DR RERAE, RIREHE, HIRARY A
m s MWEFIHIE m x i+ 1 FIEEE m x 45+ ii x n
R XHES I BR 2 2500 2 G S A, KB
mxu+itxn+l FIREIFE M = mxii+iixn+ii+n
SRR HE S B2 A 2N S R, ATLLE e,
GA BULSLI bR xd B (R e o ph AR RESEATBRAE, BPZE
BB R PR B R G AR P 1T
FAFIBEIT IR, K32 834738 XA B AE.

2) BN LRI RE: HT GA HERLUEN
FE(ES KB, MR GA Btk BP fz
W4 B IR KB H R B SRKE/IME, B AT
BP W22 46 R 2 o0 BTN 2. B RGR S %
A3 M BIRK. BUSUELL R MOS0 HUS

80 A8 B 2 T 1 A

wa11 "

B, w1 EE (GA) fil BP &K ME /T
L FEREFH GA L BP #4 M 4R () 45 1A
BUE, AL 4 © BP MR TNE I C 4
i, H GA HEAN & 2 2 M) & B BUE 1 R (E;
@RI AL BP o 22 5 £% fr 3% 42 A M8 R0 9 4% 1 30 $1
B L.

ASCRVEA, RAHBIR T XA

(1)BP e ME it amiE, FIGA H
A 2 2 18] R % e BB A0 138 1.

1) BRI TT R RASHRBOEL &
BP MM A4 3 ZHAEME, MARTAH. BE
s 2 S E A mLin AR EIREZ
B ERRUE A wij, B2 505 H 2 2 6] 0 U %
05,0k TRIARET S j EEEY S k1
BE, MFHELE THRGE, H— 4 faEr
RAPRREMAE, EFEMITHEOVEBABR AN,
T B 1 5 BA SR N B A S B BT T A A R B
MG BEEREEERE P X UT

Wik s

Wy ln "t W21t Wagin |02 - - B2 031 - - 93.77,-
|
1 1 &
f=5= 1-0/[5 ;(tk - Ok)z} (24)
K, o A EY A k FREIH,  te HEE
BWA k WEAEE SRS, E NHRETRH
1.
HY 6 9 B30 O R B A

f=—-E= —% k;(tk —op)? (25)

EACUE AR B33 SR P BR S d A 2 LA AR I & R
LR B S, AR BILL T i T 5

1 m
_ _ 2
Cmax 2 kz_:l (tk Ok) l}

m™m

ﬁ %;(tk - Ok)z < Cmax (26)

0, H¥

/H\:r{j, Cmax ﬂu%$%gﬁi‘éﬂg44\%iﬁ%kﬁ, EE
FREERIZEH,  Cruae = 100 ~ 1000 2[5 BV A 16 2 35



%34

WITER% - BB ERRREEIE R 285

R, B Cnax HARHAN I BT RERHORK
5.
3) RXFrek: A MM T HARZ T A
X P AE X TTH.
BB AR EAENMETHA v1, v2, MBAR
R IR R

U,l = A’Ul + (1 e )\)’Uz 5 ’Ué = )\’Uz + (1 — )\)’Ul (27)

75 1 32 R R BIR A Fe by

vy =Avr —v2) v, vh=Ave—v1)+v2 (28)

Hep, A5 [01] ZIEEREHLEL

HARZE X T LARIE ™ A 85 AL T AR 1,
T T 75 18] 38 R AT LLA Sy e R == [A).

4) BRFE: ASCRATIHIERRTE

& v BRA v, v, BHHEIT

vh = v + (0 — v )A1 = t1/Th)° (29)

19

vh = v — (vs — VE)A(L = t1/T1)° (30)
XA, vl vf RN v WERMTR 6,71 451
A MR RERRRERE A 401 ZEKgs
MEYLE; o MAENEESY, EEABRRKER
XIBHIER, HAMETE 2~5 ZE.

(2) #IAH GA RIEHA4L BP REHIRINER, &
B2 & E RS,

AT R ERE RN, BANUARREERSK
Eand, WA A GA ZiEfiik BP A MERET
AEMEEZ REEPEMBE —RELT, BE
B¥ g LN 2 ZRITTHE R4 IR S ST
R B EREZEESEA 1 B8 2 BHFERT, T
BB SEIERZ BN ERNEMBRE ¥4
WEFEM (1) AR, REZAAE TR AR M
mAR (FRERAEHRBRENR).

ASCH R BP M MERBEREEME S
fy e 22 ) 445 48 A ERLE B IR AL R R 4%

3 A

THEHUEREX ¥ ESMAZMFIEKEEN
%, FIA R ASME-B31G | DM J57%&, Wes-
2805-97 . CVDA-84 Hl J B4 BRI L P4 K
4% 6 Bk, HHAE BB R T T EKEE
38 R IR

BKEEEASH: BHME Do N 420mm, B
Bt J4 10mm; 20# E4EWE, WY Ko N
3077 N/mm!®, Paris A A# ¥ C 34 2.34 x 1014,
m A 4.13; FEPRALERL 0.85, —FEE KIS RN
369 IX. Bl REThERPEAL, WG TR B R A N
1.02mm, FREFEKEN 5.05mm; Z2RE N
EX 15, Bt iR E B 2.1 x 10° MPa, #1%L@ AR M H1
os A 312MPa, HiH & fE 0, Bl 450 MPa.

) P BSUE 0 8 £ 0 £ ) £ T ) 4 SR I, )|
GHERA J BS BT ENTIE, LM
WMATESSEAEHERBENSEWEE, E
TR R o FIHKRE 2¢ . HKEAFRE, HIRN
71 0., WREME Sic(Kic, dc, Jic) . Paris AR
W C & T4, Bl 2 N AR RRE, MEm
HEEFA Tx15x 1, BB ERIRELEHDY 1.0x 1074
ANEI BT B A 3 T B kg B R S8 4 Fis.

x4 FEMEFNTHEMBRBERTSH
Table 4 Corrosion defect dimensions with different

time series

No. time depth/mm length/mm
L 1999-01-01 1.02 5.05
2 1999-02-01 1.067 5.097
3 1999-03-01 1.109 5.151
4 1999-04-01 1.138 5.20
3 1999-05-01 1.170 5.25
6 1999-06-01 1.281 5.296
7 1999-07-01 1.333 5.345
3 1999-08-01 1.371 5.401
9 1999-09-01 1.412 5.463

10 1999-10-01 1.459 5.534
11 1999-11-01 1.492 5.600
12 1999-12-01 1.563 5.689
13 2000-01-01 1.596 5.769
14 2000-02-01 1.669 5.848
15 2000-03-01 1.719 5.924
16 2000-04-01 1.772 6.002
17 2000-05-01 1.830 6.09
18 2000-06-01 1.899 6.19
19 2000-07-01 2.02 6.311
20 2000-08-01 2.063 6.439
21 2000-09-01 2.156 6.579
22 2000-10-01 2.3 6.731
23 2000-11-01 2.368 6.891
24 2000-12-01 2.54 6.99
25 2001-01-01 2.66 7.18
26 2001-02-01 2.9 7.41
27 2001-03-01 3.14 7.675
28 2001-04-01 3.37 7.998
29 2001-05-01 3.56 8.39
30 2001-06-01 3.92 8.99
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Fig.2 Residual strength variation with time based on corrosion defects
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Fig.3 Maximum injecting pressure variation with time based on corrosion defects
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A STUDY OF CALCULATING METHODS FOR RESIDUAL
STRENGTH OF CORROSION PIPELINES

Yu Xichong*! Hu Yongquan**  Zhao Jinzhou®* Wu Yaling'?
*(China National Offshore Oil Corporate Research Center, Beijing 100027, China)
t(Institute of Mechanics Chinese Academy of Sciences, Betjing 100080, China)
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Abstract In this paper, common criterions about residual strength evaluation at home and abroad are
generalized and seven methods are acquired, namely ASME-B31G, DM, Wes-2805-97, CVDA-84 and J integral
methods. BP neural network are combined with genetic algorithm (GA) named by modified BP-GA methods to
successfully predict residual strength and critical pressure of injecting corrosion pipelines. Examples are shown
that calculation results of every kind of method have great difference and calculating values of Wes-2805-97
criterion, ASME-B31G criterion and CVDA-84 criterion fracture mechanics model are conservative and higher
than those of J integral methods, while calculating values of DM fracture mechanics model are dangerous and
less than those of J integral methods and calculating values of modified BP-GA methods are close and moderate
to those of J integral methods. Therefore modified BP-GA methods and J integral methods are considered

better methods to calculate residual strength and critical pressure of injecting corrosion pipelines.

Key words corrosion pipeline, residual strength, neural network, genetic algorithm
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