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3.1 Application of Effective Damage Concept
to Evaluation of Ductile Cracking of Steel
Structures under Large-Scale Cyclic Loading
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Table 1 Papers of 2010 symposium
. Speaker
Title (Affiliation)
Application of Effective Damage Concept to Evaluation of Ductile Cracking of | Mituru Ohata
Steel Structures Under Large-Scale Cyclic Loading (Osaka Univ,)
Residual Stress Measurements Using Neutron Diffraction Method Wan-chuck Woo
(KAERI)
Improvement of Fatigue of Cruciform Welded Joints for Offshore Structure Steel | Jae-Yik Lee
Application (RIST)
Crack Growth Analysis of a Three Dimensional Crack Using SGBEM-FEM | Jai-Hak Park
Alternating Method (Chungbuk Univ.)
Fatigue Evaluation of Welded Structures using Battelle Structures Stress Method Jeong-Kyun Hong
(Battelles, USA)
Fatigue Evaluation of Pressure Vessels for Nuclear Power Plant Oak-Sug Kim
(DHIC)
Maintenance and Repair Techniques for Small-Bore Pipe Socket Welds in Dong-Min Lee, (KEPCO KPS)
Nuclear Power Plants
Weld Fatigue Assessment Procedure According to ASME Code, Sec. VIII, | Sung-Bong Han
Division 2 (GNEC Inc.)
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Fig. 2 Comparison between critical values for ductile
cracking predicted based on the advanced
two-parameter criterion and experimental
result for cyclic loaded beam-to—column
specimen
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Fig. 3 Distribution of longitudinal residual stress
at weldment of 50mm thick obtained by
neutron diffraction method
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3.3 Improvement of Fatigue of Cruciform
Welded Joints for Offshore Structure Steel
Application

jc_)(‘!"
3

o AAN AAAT} FEgof B AMLL &
A7t BAjehs

5
B3 ?)f ?i% iﬂi oy
o2 FlJU
o [ g
kY
rir
>~
P
s
o
N
o oo L

oo o
flo o
ok

b

o

&

2

2

oXx

4A 9 Fhe
opldh weh] g4 PrBe A=
A Yerom ekt FAY Wkl v
A7t A%AoR Fase] gk ¥ ATANE to
grinding (TG), weld profiling (WP), TIG dressing
(TD) Z28]x ultrasonic impact treatment (UIT
or UP)¢t 22 FA2] WEc] slg 728 A9
AR5 IR Ard nAe ZAE Hrleiiith. Fig.
be Fig. 49 AAE 3 &4FdA $A2 Wi
g frdd wE JE Al s Z=AG Zloln
Fig. 5% %] TDE A&l veA] FA2] WS A
&3 4T vE = 9 o]l F48 dE

oy
1o

o

o
5y
ff

(o

2 oR 1o
oo,
2
o
o,

)
4
Y

—~

— [}
9ee ¢ 4 Ak ol gAY B Aol2 BB
FRA9 22 4399 AA% Fig. 65 2ol $4 2

Fy
A J

100

250 50 | 100 |

B

Fig. 4 Configuration of test specimen

+ 25

1000 ITT E=T—r=T=T=rTy
A As—Welded
@ Ultrasonic Peening
v Toe Grinding
4 TIG Dressing
E m Weld Profiling
s As—Welded
5} L] g i
o0 Tqe Grinding Weld Profiling
g o
L S A,
1) T
2 AN AL s Sang
Nt Sy
A TIG Dressjng N \w\.\ 111
%2} \\ \\‘\\: bl
o
1 \\\H‘\ M
Ulltrasonid Heening 3 | | \k e
100
le+4 le+5 le+6 le+7

Number of cycles

Fig. 5 Fatigue test results with post treatments
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Fig. 7 Inclined semi-elliptical surface crack in a
plate subjected to a uniform tensile stress.
Location of points on the crack front is
characterized by elliptical angle ¢
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Fig. 9 Normalized Mode II and III SIF distributions

during the crack growth for an initial crack
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3.5 Fatigue Evaluation of Welded Structures
using Battelle Structures Stress Method
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Fig. 10 Mesh-sensitivity of stresses at weld toe in
FE analysis
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3.6 Fatigue Evaluation of Pressure Vessels
for Nuclear Power Plant
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3.7 Maintenance and Repair Techniques for
Small-Bore Pipe Socket Welds in Nuclear
Power Plants
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Fig. 12 Fatigue life of socket weldment with the
configuration of weld profile

Fig. 13 Variation of residual stress before and
after last pass

3.8 Weld Fatigue Assessment Procedure According
to ASME Code, Sec. VI, Division 2

B AXE ZhE ey ¢4 8719 T2 A
2 9sl] Ag9a & ASME Code Section VIII
Div. 2 ¢ 2007d 7I% A% =2 Hr} dxape] Wg)
o tisle] Ast Stk 2 =] waEw, AFe]
g o8 R HEHo gd Hu AT 3 o]0
A z] o]Eoz WA e, 8 F7] ALk
At A Aat FrE AT el SR tiste]
s7F 7Y HHE $E WgE 61% 37} A7t
HER F7HET 3 i oA = dnk A 9=
M} 8RN 92 AA FAo] BEHlen, By
Aol @std #dE] (penalty) AF7F EIHATH o]
213k Wighe 2 e AEAYS B R =olA
MNERE AAH ASMECA E54]
w3o] Anz olafd 4= 9ltt

'y
Mo

1.4 =

KWJS S =93e = T4 44 A<
o # 7lE § sl " TR d2/u99 d9
s T VE ke AR A Ve dgs 24
sha wAlA Aok slde] A ek w=dtaat 2010
AEADE MAET. Al &4 725 F=/3

Table 2 Failure cases at the pipes in power plants

Year Power plant Unit No. | Defect type Consequence Cause
07.08 St. Lucie 2 Leak HCF*!
07.03  |Southern nuclear operating company 2 Failure Trip HCF*!
02.12 Dresden nuclear power station 3 Leak RS*?/Vibration
02.10 Dresden nuclear power station 3 Leak O/H HCF*!
02.08 Millstone power station 2 Leak Trip HCF*!

Note) *! High cycle fatigue, *? Residual stress
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