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The Integrity Assessment Method of Initailly Cracked
Structural Components by Reliability Analysis

by
S.J.Yim* and T.U. Byun#*
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B mgol My Folz AAdtel o] HAZ M dHAAHYITE 35 98y, AP
BSI PD 64932) 397 #H7hg o) ﬁ%*éf}}id%a e U Hobhdwa g PR
& AYs] nHET 5 As HAA Hrhuwr(stability assessment method : SAM) ¥} Tl Bo] A4
g grisle I3sFAe najd ddAd gHrpdw e Fstaige w3 Aol &
Z 2z} Rl EYE S A}R-8Lo], center cracked panel(CCP) A|H 3 #EFEL ztE dlo]mo
thated, A AgaAol 28 AdA Hotg syt A dANS FYstey Jod S5
FEo BAA B4e AHAd wud 1% WrEe) 494as A4 A%s e o) gah
Atk T 7lEe] AAANNN FSe 4nGES 78 5 A= Monte Carlo WL AL &5
o, & wEwel §84e AR

Abstract

For the purpose of assessing structural integrity at a level of complexity and accuracy
appropriate for the situation, integrity assessment methods are formulated with the following
methods. One is three-tier assessment method of the revised BSI PD 6493 which considers
stable crack growth effect, the others are limit load analysis which estimates the plastic
collapse load and stability assessment method which considers stable crack growth of ductile
material exactly using J-integral and tearing modulus. Besides, integrity assessments for center
cracked panel(CCP) specimen and the circumferential through-cracked pipe are carried out
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and reliability analysis is accomplished by the first order reliability method which is one of
the conventional reliability methods. Also the accuracy of the present method is verified by
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Monte Carlo method.
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Table 1. Input data of ASTM A508 class 2a(CCP

Specimen)
Material a(MEAN)=366.4(MPa) 0,=577.12(MPa)
Property (5.D.)=36.64(MPa)
Jr=C{da)®
Jie(MEAN)=210.12(N/mm)
(8.D.)=21.4(N/mm) C,=327.743
C=0.45717
E=207. (GPa)
Critical CTOD Value
(MEAN)=0.927(mm})
{S.D.)3=0.0927(mm)
Ramberg-Osgood Const.
«(MEAN)=1.348
(SD)=01348 CTOD=D;(da)™
MEAN)=7.132
(S.D)=0.7132 D,=0.24177
D,=0.46216
Crack Size(MEAN) 200
Input-
data (m) (S.D) 0.5
Width (mm) 1016.
& (mean) 33 - F(MPa) 33 - F(MPa)
(S.D) 3.3 - F(MPa) 3.3+ F(MPa)
o 31 - F(MPa) 31.F(MPa)

t, F=Load Factor
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Fig.12 P; comparison of various criteria using

approximated curve(R6-curve)
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Fig.11 Maximum safety factor calculation & crack

growth analysis
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Table 2. Material properties & input data(ASTM
A333 Gr.6 Carbon Steel)
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Table 3. Material properties & input data(ASTM

A106 Carbon Steel)

Material oyx=434(MPa) Jic=225.22(N/ram)
Property 0,=568(MPa)
J}2=Cx(di‘1)c2
Ramberg-Osgood EQ.
a=405 C,=506.5543
n=10.84 C,=0.248811
E=179.264(GPa)
Input Crack Size  (mm) 1221.58
data (Degree) 66.1°
Mean Radius (mm) 1058.86
Thickness (mm) 1588
Table 4. Statistica! data
Mean COV.
ASTM a=1.00 0.1
A333 Grb n=3.73 0.1
a,=371.5MPa) 0.1
M=18.(MN-mm) 01
ASTM a=495 0.08
Al06 n=10.84 0.15
o, =434(MPa) 01
M=18.(MN-mm) 0.1

Material 0,s=371.5(MPa) Jie=206.5(N/mm)
Property o, =644.6(MPa)
Jr=C da)cz
Ramberg-Osgood EQ,
a=100 C,=706.177
n=3.73 C,=0.58721
0:,=170.38(MPa)
E=192.2(GPa)
Input Crack Size  (mm) 120.95
data {Degree) 90°
Mean Radius (mm) 77,
Thickness  (mm) 11.

KEEMREIICE B30% 25 19934 5A

Fig.15 Circumferential through-cracked pipe
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