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mm mm mm mm

1 9.981 8.027 1 10.007 8.026

2 9.987 8.025 2 10.005 8.025

3 9.985 8.030 3 10.006 8.026

1 9.984 8.026 1 10.008 8.026

2 9.982 8.025 2 10.007 8.027

3 9.986 8.029 3 10.007 8.026

1 9.984 8.023 1 10.007 8.026

2 9.988 8.025 2 10.007 8.028

3 9.988 8.025 3 10.008 8.026

1 9.989 8.027 1 10.005 8.028

2 9.985 8.030 2 10.007 8.026

3 9.983 8.029 3 10.009 8.027

1 9.985 8.028 1 10.007 8.029

2 9.982 8.026 2 10.005 8.024

3 9.984 8.026 3 10.007 8.026

1 9.982 8.025 1 10.007 8.023

2 9.985 8.025 2 10.007 8.026

3 9.985 8.027 3 10.007 8.025

1 9.983 8.020 1 9.990 8.024

2 9.985 8.018 2 9.991 8.018

3 9.986 8.024 3 9.990 8.022

1 10.009 8.028

2 10.009 8.030

3 10.009 8.032

1 10.009 8.032

2 10.006 8.033

3 10.009 8.030

1 10.009 8.032

2 10.008 8.031

3 10.009 8.032

1 10.006 8.031

2 10.009 8.032

3 10.007 8.028

1 10.005 8.032

2 10.009 8.031

3 10.004 8.032

1 10.007 8.032

2 10.006 8.028

3 10.009 8.030

1 9.993 8.021

2 9.997 8.021

3 9.999 8.024
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mm mm mm mm

1 10.001 8.021 1 10.001 8.027

2 10.000 8.022 2 10.000 8.028

3 10.003 8.025 3 10.003 8.026

1 10.001 8.020 1 10.001 8.027

2 10.002 8.021 2 10.002 8.029

3 10.001 8.024 3 10.001 8.026

1 10.000 8.026 1 10.000 8.027

2 10.001 8.019 2 10.001 8.025

3 10.002 8.023 3 10.002 8.026

1 10.001 8.027 1 10.001 8.027

2 10.004 8.029 2 10.004 8.028

3 10.003 8.027 3 10.003 8.029

1 10.004 8.021 1 10.004 8.027

2 10.001 8.020 2 10.001 8.028

3 10.003 8.021 3 10.003 8.025

1 10.000 8.026 1 10.000 8.027

2 10.003 8.020 2 10.003 8.025

3 10.002 8.028 3 10.002 8.024

1 10.002 8.026 1 9.996 8.021

2 10.005 8.029 2 9.995 8.019

3 10.004 8.027 3 9.994 8.025

1 9.984 8.024 1 10.002 8.028

2 9.985 8.025 2 10.005 8.027

3 9.985 8.027 3 10.004 8.029

1 9.988 8.024 1 10.004 8.028

2 9.990 8.027 2 10.005 8.025

3 9.985 8.026 3 10.004 8.028

1 9.985 8.027 1 10.006 8.028

2 9.983 8.025 2 10.004 8.029

3 9.985 8.027 3 10.005 8.028

1 9.985 8.028 1 10.004 8.026

2 9.984 8.026 2 10.002 8.028

3 9.985 8.027 3 10.003 8.025

1 9.988 8.025 1 10.003 8.029

2 9.989 8.026 2 10.004 8.027

3 9.985 8.027 3 10.005 8.028

1 9.986 8.027 1 10.004 8.028

2 9.985 8.026 2 10.003 8.025

3 9.988 8.027 3 10.004 8.029

1 9.985 8.023 1 9.997 8.024

2 9.989 8.028 2 9.999 8.023

3 9.989 8.024 3 9.995 8.020
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BS 7910 Annex P

BS 7910 7.3.3

( ) ( )
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Cut-off

(BS 7910 Annex K )
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(N mm2) 

BS 7910 7.3.4 7.3.5

BS 7448(1991) Part 1 Fracture mechanics toughness tests, Method for 
determination of KIc, critical CTOD and critical J values of metallic materials BS 
7448(1997) Part2 Fracture mechanics toughness tests, Method for determination of 
KIc, critical CTOD and critical J values of welds in metallic materials

ISO 12135(2002) Metallic materials - Unified method of test for the 
determination of quasistatic fracture toughness

ASTM E1290(2002) Standard Test Method for 
Crack-Tip Opening Displacement (CTOD) Fracture Toughness 
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KIc, critical CTOD and critical J values of welds in metallic materials

ISO 12135(2002) Metallic materials - Unified method of test for the 
determination of quasistatic fracture toughness

ASTM E1290(2002) Standard Test Method for 
Crack-Tip Opening Displacement (CTOD) Fracture Toughness 
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11.3.2  (1)

11.3.2  (2) JGA
-109-14 3.3

15

Failure Assessment Diagram
 BS 7910(2013) Guide to methods for assessing the acceptability of flaws in 

metallic structures BS 7910

11.3.2  (1)

11.3.2  (2) JGA
-109-14 3.3

15

Failure Assessment Diagram
 BS 7910(2013) Guide to methods for assessing the acceptability of flaws in 

metallic structures BS 7910
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HW490

(kJ cm) ( ) [ mat ] (mm)  

HW49
0 

D5816
(0.7Ni ) 

60 
 0.11 

10 0.07 
20 0.05 

D5816
(1.5Ni ) 

45 
10 0.12 
20 0.10 
30 0.08 

JGA -109-14

HW490

(kJ cm) ( ) [ mat ] (mm)  

HW49
0 

D5816
(0.7Ni ) 

60 
 0.11 

10 0.07 
20 0.05 

D5816
(1.5Ni ) 

45 
10 0.12 
20 0.10 
30 0.08 

SPV450Q-SR

(kJ cm) ( ) 
[ ] (N mm)

SPV45
0Q-SR

YS-M5 32 -10 105 

29

JGA -109-14

 (MJ m2)



32 

239 

W (t) 20 

D ( ) 2.8 
( ) maxP ( ) 1.77 

t ( ) 13.8 
0W  ( ) 15.0 

( ) 10 
( ) max ( ) 0.07
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(1) 2S

4.1.1 15 

( ) 
9.2615.02 mS P (N mm2) 

( ) 
7.315.02 mS P (N mm2) 

(2) mQ
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(4.1.15a) (4.1.18) 490mQ (N mm2) 

3S

5.853S (N mm2) 

mP S

P

m
aKC

dN
da

1S (N mm2)  

2S  (N mm2) 

mP  (N mm2) 
a

cttaa 1 tcW 2
Wtaa c2 tcW 2

tcW 2
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a

W
f

2
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m
cKC

dN
dc

dN
da

dN
dc

aK

cK
C m

4.1.1 1 mP 1mP

2mP

min1max11 ,m,mm P       (4.2.2a) 

min2max22 ,m,mm P       (4.2.2b) 

max1,mP N mm2

4.1.1a

min1,mP N mm2

4.1.1a

max2,mP N mm2

4.1.1b

min2,mP N mm2

4.1.1b

2m

min2max22 ,m,mmm P

7.59 (N mm2) 

S 4.1.1 2

S,C S,L

min2min1max2max1 ,S,C,S,S,C,SS,C    (4.2.3a) 

min2min1max2max1 ,S,L,S,S,L,SS,L    (4.2.3b) 

m
cKC

dN
dc

dN
da

dN
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aK

cK
C m

4.1.1 1 mP 1mP

2mP

min1max11 ,m,mm P       (4.2.2a) 

min2max22 ,m,mm P       (4.2.2b) 

max1,mP N mm2

4.1.1a

min1,mP N mm2

4.1.1a

max2,mP N mm2

4.1.1b

min2,mP N mm2

4.1.1b

2m

min2max22 ,m,mmm P

7.59 (N mm2) 

S 4.1.1 2

S,C S,L

min2min1max2max1 ,S,C,S,S,C,SS,C    (4.2.3a) 

min2min1max2max1 ,S,L,S,S,L,SS,L    (4.2.3b) 
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max1,C,S N mm2

4.1.2

min1,C,S N mm2

4.1.2

max1,L,S N mm2

4.1.12

min1,L,S N mm2

4.1.12
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BS 7910 Annex M

a c ca
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max,rL
0)( rLf  (4.3.9) 

)6.0),(001.0min( yE   (4.3.10) 
))(1(0.3 uyN  (4.3.11) 

max,rL cut-off

yuyrL 2)(max,  (4.3.12) 

1.12
(4.3.7) (4.3.8) (4.3.9)

N(cycles) a (mm) 2c (mm) 1cycle

 7,656 5.15 21.36 21

(4) 
21 5.15mm 21.36mm

2 0.38 0.82 

21
15

max,rL
0)( rLf  (4.3.9) 

)6.0),(001.0min( yE   (4.3.10) 
))(1(0.3 uyN  (4.3.11) 

max,rL cut-off

yuyrL 2)(max,  (4.3.12) 

1.12
(4.3.7) (4.3.8) (4.3.9)

N(cycles) a (mm) 2c (mm) 1cycle

 7,656 5.15 21.36 21

(4) 
21 5.15mm 21.36mm

10

10

2 0.38 0.82 

21
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