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27  3.2.2-1 2  
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Cu Sn P S

3
20kg

 
 
 



 

- 9 - 

 3.2.2-1 wt  
 C Si Mn Ni Cr Mo Al 

 0.15 0.40 0.80 0.10* 0.10* 0.03* 0.02 
 0.12 0.40 0.90 2.00 0.30 0.15  

* Ni,Cr,Mo .  
 

 3.2.2-2 wt  
 P S Cu Sn

+  0.025 0.020 0.50 0.030 
+  0.040 0.020 0.50 0.030 

+  0.040 0.010 0.50 0.030 
 

b.  
70 180 30mm 2

 3.2.2-1

250mm
1.5 /min 45 /min 2

[1]

T=250, T/4  
 

 

 3.2.2-1  
 

c.  
 

JIS Z 2241  
14 A 6 30GL mm  
0.2  

JIS Z 2242  



 

- 10 - 

2mmV  
 FATT  

 20 6 FATT  
 

JIS Z 2244  
 

10kgf  
 

 
 

 
3)  

a.  
 3.2.2-3  3.2.2-3

Ceq Ceq
P S  

 
 3.2.2-3 wt  

  C Si Mn Ni Cr Mo V Ceq.
 +  0.14 0.40 0.82 0.11 0.11 0.03 <0.01 0.33

+  0.14 0.41 0.81 0.11 0.11 0.03 <0.01 0.32
+  0.14 0.40 0.81 0.11 0.11 0.03 <0.01 0.32

 +  0.12 0.41 0.92 1.99 0.30 0.16 <0.01 0.44
+  0.11 0.40 0.91 1.99 0.30 0.15 <0.01 0.44
+  0.12 0.40 0.91 1.99 0.30 0.15 <0.01 0.44

Ceq  = [C] [Si]/24 [Mn]/6 [Ni]/40 [Cr]/5 [Mo]/4 [V]/14 
  P S Cu Sn

 +  0.026 0.024 0.50 0.029
+  0.040 0.019 0.50 0.029
+  0.043 0.010 0.50 0.029

 +  0.025 0.021 0.51 0.030
+  0.041 0.017 0.49 0.031
+  0.042 0.010 0.49 0.029

 
b.  

 3.2.2-2 -

1.5 /min -
45 /min P S
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c.  
3.2.2-4

 
 
 

 3.2.2-4  

 

 
 
 

( /min) 

 
 

0.2%
MPa

MPa
  

 
 

HV10 

 

+  
1.5 329, 337

[333] 
475, 459

[467] 
30, 17
[24] 

52, 34 
[43] 

135, 135, 140
[137] 

45 339, 339
[339] 

489, 489
[489] 

34, 30
[32] 

59, 51 
[55] 

142, 143, 142
[142] 

+  
1.5 334, 331

[333] 
484, 485

[485] 
31, 31
[31] 

53, 54 
[54] 

140, 142, 143
[142] 

45 345, 343
[344] 

498, 499
[499] 

30, 31
[31] 

58, 58 
[58] 

143, 144, 144
[144] 

+  
1.5 342, 345

[344] 
489, 489

[489] 
35, 33
[34] 

62, 64 
[63] 

144, 142, 139
[142] 

45 349, 342
[346] 

498, 502
[500] 

30, 33
[31] 

65, 63 
[64] 

145, 146, 147
[128] 

 

+  
1.5 404, 415

[410] 
549, 565

[557] 
25, 25
[25] 

55, 60 
[57] 

175, 175, 168
[173] 

12 492, 473
[411] 

621, 606
[614] 

21, 19
[20] 

55, 42 
[48] 

200, 199, 190
[196] 

+  
1.5 396, 411

[404] 
547, 561

[554] 
26, 27
[27] 

52, 64 
[58] 

173, 177, 171
[174] 

45 489, 479
[484] 

624, 614
[619] 

24, 26
[25] 

66, 61 
[63] 

196, 203, 206
[202] 

+  
1.5 404, 413

[409] 
555, 562

[559] 
29, 27
[28] 

59, 64 
[62] 

183, 171, 169
[174] 

45 482, 468
[475] 

615, 602
[609] 

24, 22
[23] 

61, 56 
[59] 

194, 197, 202
[198] 

2 3 . [  ]  



 

 
 1

.5
/m

in
 

 

 
 4

5
/m

in
 

 

 

 
 1

.5
/m

in
 

 

 
 4

5
/m

in
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d.  
 3.2.2-5 -20

FATT  
 3.2.2-3 -20

-20
S P  

 
 3.2.2-5  

   
 

/min

-20
J  FATT 

 
  

 

+  1.5 22, 23 23 2 
45 32, 25 29 -6 

+  1.5 27, 23 25 11 
45 30, 30 30 -4 

+  1.5 27, 30 29 13 
45 47, 37 42 15 

 

+  1.5 52, 37 45 -2 
12 37, 25 31 -6 

+  1.5 39, 37 38 3 
45 30, 23 27 11 

+  1.5 44, 37 41 8 
45 37, 21 29 9 

 
(a)  (b)   
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wt%

: 1.5 /min : 45 /min
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80
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0.000 0.010 0.020 0.030 0.040 0.050 

J

wt%

: 1.5 /min : 45 /min

 

P=0.010  
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4)  
P S 2

P S  
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(2)  

1)  

27  
 

2)  
a.  

200mm 70mm
 3.2.2-6  

 
 3.2.2-6 wt  

C Si Mn P S Cu Ni Cr Mo Sn
0.12 0.38 0.89 0.005 0.001 0.08 2.02 0.29 0.15 0.005

 
b.  

70mm  3.2.2-4
 3.2.2-5

 3.2.2-7  
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     (b) 

 
 3.2.2-4 :(a) (b)  
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 3.2.2-5 :(a) (b)  
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 3.2.2-7  
   

 GMAW  GMAW  
 100 CO2 (25 L/min) 80 Ar-20 CO2 (27 L/min) 

 MG-60 1.6mm MG-60 1.6mm 
   

 [A] 250 270 340 390 
 [V] 26 32 32 35 

 [cm/min] 24 28 23 30 
 [ ] 50 230 250  

/  8 1 /1  8 1 /1  
 600 1.5Hr/F.C.  

 
c.  

 3.2.2-8  
 

 3.2.2-8  
  

  -20  
 

 
 BOND,HAZ, 

 

 
-20  

 3MPa m/sec. 105MPa
m/sec. -20  

 -20  
 -20  
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-20  
3mm/min  
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JIS Z 2242  
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-40 -20 0  
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(b) BOND 
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ASTM E 1820 ISO 12135  
HAZ  

 3.2.2-9   
 3.2.2-10   
 3.2.2-11   

 3.2.2-12  
-20  

3MPa m/sec.  
105MPa m/sec. S.T.Rolf [2]

 
 3.2.2-13  
 3.2.2-14  

 
 3.2.2-15

(COD) (LLD)
1  

 
 3.2.2-16

 
 

 

 3.2.2-9  
B W 70mm, a0/W 0.5, N=2mm  

 
 3.2.2-10  

B W 70mm, a0/W 0.5, N=2mm  
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 3.2.2-11  

B 35mm, W 70mm, a0/W 0.5, N-2mm  
 

 
 3.2.2-12  3.2.2-11  
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3)  

a.  
 3.2.2-9 0.2  3.2.2-17

23 -20
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 3.2.2-9 3mm/min  
  

 
0.2%

MPa 
 

MPa 
 

(GL=35mm) 
% 

 
% 

 
23 456 571 12 43 

441 547 11 34 

-20 475 601 28 52 
466 604 9 29 

 
23 623 739 29 60 

633 742 29 61 

-20 730 794 31 67 
724 788 31 66 

 
23 712 772 26 61 

619 691 30 65 

-20 638 724 32 68 
726 793 26 59 

 

 

 3.2.2-17 0.2%  
 

 3.2.2-10 0.2  
3.2.2-18  3.2.2-18 1.1
10-3/sec 0.2

0.2  
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 3.2.2-10  
  0.2%

 
(Mpa) 

 
 

(Mpa) 

 
(GL=8mm) 

(%) 

 
 

(%) 
 

(mm/s) 
 

(1/sec) 

 
3 0.30 488 602 37 72

475 596 38 72
1000 100 655 709 33 50
2000 200 669 682 45 73

 

3 0.30 743 791 33 66
665 782 32 63

1000 100 778 830 33 64

2000 200 732 820 38 65
863 863 35 64

 

3 0.30 665 736 33 62
739 794 34 63

1000 100 675 759 30 63

2000 200 782 802 34 63
823 829 32 64

 

 

 3.2.2-18 0.2%  
 

y Bennett [3]

Strain rate-temperature parameter (R)
(1) (2)  

Ry exp                        (1) 

ATR ln                           (2) 

T (K) (1/sec) (2) A 
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A=108  
 

(1)   
 3.2.2-11  

 
 3.2.2-11   

   
 283 3271 

 587 968 
 
 

[4] ( a)- ( a)
(3)  

n
aa F                       3  

F= 0.2/ kn k=0.002+ 0.2/E E n  
 

-20 (3) n  3.2.2-12
 3.2.2-12 (3)

-20 -  
3.2.2-19  

 
 3.2.2-12 -20  

 0.2 

(MPa) 
 

  

 475 0.155 0.147 466 0.139

 730 0.095 0.009 724 0.097
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 3.2.2-19 -20 -  

 
b.  

 3.2.2-20 WM
BOND HAZ  

 

 

 3.2.2-20  
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c.  
 3.2.2-21 B=W=70mm

3 B=35mm W=70mm
HAZ HAZ 2

ASTM E1921 B=35mm B=70mm  
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4)  

 
0.2

0.2% ( 0.2) Bennett [3]

 
-20

 
(WM) BOND

HAZ  
HAZ HAZ 

51MPa m 53MPa m  
 

(3)  
1)  

27

 
28 27

 
 

2)  
a.  

27
 3.2.2-13 LS-DYNA

version:smp s R7.1.2 (2)
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 3.2.2-13  

   
    

 
 
 

A 50mm  
(  3.2.2-24) 

35mm  
L1 ) 8m 

 3.2.2-27 

B 200mm  
(  3.2.2-25)  3.2.2-28 

C 
50mm  

R  
(  3.2.2-26) 

 3.2.2-29 

 
 
 

 
 3.2.2-24 50mm A 
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 3.2.2-25 200mm B 

 

 
 3.2.2-26 50mm R C 
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 3.2.2-27 A  
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 3.2.2-28 B  
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 3.2.2-29 C  
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b. K  

K Abaqus ver. 6.14-3 3
a. LS-DYNA

K A C K
 3.2.2-30  3.2.2-32  

K K
Abaqus TIE

C3D8R  
 

 
  
 206GPa  

 0.3 
 K

 3.2.2-33  3.2.2-35
 

c.  

3 K (2)
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 3.2.2-31 B K  
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 3.2.2-32 C K  
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X, Y, Z
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 3.2.2-34 B  

X, Y, Z
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 3.2.2-35 C  

 
3)  

a.  
A C

 3.2.2-36  3.2.2-38
A 50mm C

50mm R B 200mm  
 

X, Y, Z
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di
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L1_container_corner_8m/M1_type1_case01 2

 

 

 
 

 
 3.2.2-38 C  
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b. K  
a. 3
K
K K

K  3.2.2-39
 

 

 

 3.2.2-39 3  
 

(4) K max

[5]  
 

2/1

22
2

22

22
max

2
cos42

2
cos3

2
sin2

2
cos

2
cos

2
1

2
2

cos3
2

sin2
2

cos
2

cos
2
1

ccccc

cccc

KKK

KKK

 

 
c  3.2.2-40

x
 

 
 

(4) 

K max =
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 3.2.2-40 + +  

 
K A C  

3.2.2-41  3.2.2-43 K K K K max

K max K K =0
0 K

K K K
K max c  3.2.2-14  

 
 3.2.2-14 K  

 K  
[MPa m] 

K  
[MPa m] 

K  
[MPa m] 

K max  

[MPa m] 
c 

[ ] 
A 49.5 -27.3 -7.7 67.3 42.3 
B 8.1 -7.0 9.8 19.5 50.8 
C 16.7 -7.3 -6.1 23.3 37.4 

0 c 180  
 

 
A 50mm   

=40 K max 67.3 MPa m  
B 200mm  

=175 K max 19.5 MPa m  
C 50mm  

=36 K max 23.3 MPa m  
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=0

=180

 

 
 

 3.2.2-41 K  A  
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 3.2.2-42 K B  
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 3.2.2-43 K C  
 
 
 

=180°

 =0°
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c.  
K max  3.2.2-22

(min.K1d)  3.2.2-22
 

        73 MPa m 
        51  MPa m 

 
 3.2.2-14 K max Kr A B C 3

 3.2.2-15 Kr =K max/ min.K1d

 
 

 3.2.2-15  
 A 

50mm  
B 

200mm  
C 

(50mm ( R )
      

K max 

(MPa m) 67.3 19.5 16.7 

min.K1d 

(MPa m) 77 53 77 53 77 53 

Kr  

=K max/ min.K1d 
0.87 1.27 0.25 0.37 0.22 0.32 

 
 3.2.2-15 A 50mm Kr

B 200mm K max  
50mm R C

Kr 50mm

 
 

2a penny shaped crack  
2acr  3.2.2-44  penny shaped crack  

K (5) (6)  
penny shaped crack K K (2/ ) ( a)     (5) 

K=KId                   (6) 
 

3.2.2-22 72MPa m (5)
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(6)  2acr  3.2.2-45  
0.2 Bennett [3] 100/sec 

0.2 =722 MPa 0.2 722MPa =722MPa 
=722MPa 2acr=15.6mm 

 

 
 3.2.2-44  

0

200

400

600

800

1000

1200

0 10 20 30 40 50

M
Pa

2a, mm

100/sec)

72MPa m

2a = 15.6 mm

20

 

 3.2.2-45  
 

4)  
50mm 200mm

 
200mm   
50mm

R
 

15.6mm  
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(4)  

1)  

 
 

 
2)  

a.  
27 200mm

Ceq
 3.2.2-16  

 
 

 3.2.2-16  
  

Ceq %  
 

/min  
-20  

J  
 

 
1/4T 0.45 34 82 
2/4T 0.47 29 122 
3/4T 0.45 29 147 

Ceq  = [C] [Si]/24 [Mn]/6 [Ni]/40 [Cr]/5 [Mo]/4 [V]/14 
 

b.  
 

 
SEM  

SEM  
 

 
 

 
SEM EDS  

EDS
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3)  
a. SEM  

SEM  3.2.2-46
 

 
b.  

 3.2.2-47
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(a

) 1
/4

T 
 8

2J
  

(b
) 2

/4
T 

 1
22

J 
(c

) 3
/4

T 
 1

47
J 

 

 3
.2

.2
-4

6
SE

M
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(a

) 1
/4

T 
 8

2J
 

(b
) 2

/4
T 

 1
22

J 
 

(c
) 3

/4
T 

 1
47

J 

 

 3
.2

.2
-4

7
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c.  
EDS

 3.2.2-48
1cm2 3.2.2-48

 3.2.2-49
SEM

EDS  3.2.2-49 Mn S
MnS

S  
 

 
 3.2.2-48  

 
4)  

200mm

 
S  
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(a) 1/4T  82J  43mm2   
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(b) 2/4T  122J  84mm2  
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(c) 3/4T  147J 100mm2  
 

 3.2.2-49 EDS  
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3.2.3  
(1)  

27

29
 

29
 

 
(2)  

1)  

 
JIS G 3106:2008 

  SM490 JIS G 3106:2008 
 

 
2)  

 
 

 
 

 
 

 
 

  

 

 
 

 3.2.3-1
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 3.2.3-1  
 

C Si Mn P S Cu Ni Cr Mo Sn Ceq. 

           

Ceq  
Ceq C Mn/6 Si/24 Ni/40 Cr/5 Mo/4 V/14 

 
Ceq  
Ceq C Mn/6 Si/24 Ni/40 Cr/5 Mo/4 V/14 

 
 

 3.2.3-2
 

 
 3.2.3-2  

  
 / MPa 

 
/ MPa 

 
/ % 

 

 /  3  
 / J 

 
/ J 

1        

2        

       

 

 
 

JIS
JIS G 0307

 
 

JIS
JIS G 0307
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(3)  
 

 

 
 
 
 



 

- 62 - 

4.  
4.1  

 

 

 
 
4.2  
4.2.1  

38 7 39 2
 

27
 

27 11 27 28
28 6 28  

28 6 28
27 28

 
28 6 14

6 21  

7
 

Q A  
 
4.2.2  
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60 14
 4.2.2-1

 4.2.2-1  
 

 4.2.2-1  

No.  Sv/h  

1 14 

 0.03 
  NaI Tl  

 0.01 Sv/h 
  28 6 2 17  

1m  
   0.05 0.08 Sv/h 

 0.03 

 0.03 

 0.03 

 0.03 

 

 
 4.2.2-1  

 
 4.2.2-1
14

 
14

2
 4.2.2-2  4.2.2-2

6 9km/h  
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 4.2.2-2  

 
0.01 Sv/h
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 4.2.2-2  

No. Sv/h Sv/h
 

Sv/h  

1,2 

 0.0546 0.0550 --0.0004 

 0.0783 0.0791 -0.0008 

 0.0565 0.0570 -0.0005 

 0.0537 0.0542 -0.0005 

3,4 

 0.0543 0.0554 -0.0011 

 0.0758 0.0782 -0.0024 

 0.0567 0.0573 --0.0006 

 0.0534 0.0541 -0.0007 

5,6 

 0.0536 0.0550 -0.0014 

 0.0769 0.0782 -0.0013 

 0.0561 0.0578 -0.0017 

 0.0530 0.0540 --0.0010 

7,8 

 0.0542 0.0552 --0.0010 

 0.0774 0.0784 --0.0010 

 0.0563 0.0577 -0.0014 

 0.0534 0.0548 -0.0014 

9,10 

 0.0544 0.0556 -0.0012 

 0.0795 0.0806 -0.0011 

 0.0578 0.0585 --0.0007 

 0.0540 0.0547 --0.0007 

11,12 

 0.0544 0.0557 -0.0013 

 0.0795 0.0811 -0.0016 

 0.0569 0.0584 -0.0015 

 0.0544 0.0553 --0.0009 

13,14 

 0.0551 0.0559 -0.0008 

 0.0785 0.0782 00.0003 

 0.0578 0.0582 -0.0004 

 0.0540 0.0547 -0.0007 

1 2 0.01 Sv/h 
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 4.2.2-3  4.2.2-4
7 5  

   
 4.2.2-3 8 28 6 29  

  
 4.2.2-4 6 28 6 30  

 

13
Sv/h  4.2.2-5  4.2.2-6  

 

 4.2.2-5  
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( )    

  ( )  

( )  ( )  ( )  

( )  ( )  ( )  

   
 4.2.2-6  

28 7 5  
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13 Sv/h  4.2.2-3
 4.2.2-4  4.2.2-3

 
 

 4.2.2-3  

 
( Sv/h) 

   
  

( )
 0.01 0.03 0.01 0.03 0.01 0.03 

 0.01 0.03 0.01 0.03 0.01 0.02 

 0.01 0.03 0.01 0.03 0.01 0.02 

 0.01 0.03 0.01 0.03 0.01 0.03 

 0.01 0.03 0.01 0.03 0.01 0.03 

( )  0.01 0.03 0.01 0.03 0.01 0.02 

( )  0.01 0.03 0.01 0.02 0.01 0.02 

( )  0.01 0.03 0.01 0.03 0.01 0.02 

( )  0.01 0.03 0.01 0.03 0.01 0.02 

( )  0.01 0.03 0.01 0.03 0.01 0.03 

( )  0.01 0.03 0.01 0.02 0.01 0.02 

( )  0.01 0.03 0.01 0.03 0.01 0.03 

 0.01 0.03 0.01 0.03 0.01 0.03 

 
 4.2.2-4  

   
  TCS-172B :204F0496) 

  0 30 Sv/h  
  0.01 Sv/h 

 

 4.2.2-7  
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 4.2.2-7  

28 7 7  
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 4.2.2-5
 4.2.2-6  4.2.2-8  

 
 4.2.2-5  

No. Sv/h Sv/h
 

Sv/h  

1,2,3,4 

 0.0106 0.0109 -0.0003 

 0.0097 0.0097 0.0000 

 0.0129 0.0126 00.0003 

 0.0102 0.0103 -0.0001 

5,6,7,8 

 0.0105 0.0108 -0.0003 

 0.0095 0.0098 -0.0003 

 0.0129 0.0129 00.0000 

 0.0102 0.0103 -0.0001 

9,10,11 

 0.0110 0.0110 0.0000 

 0.0101 0.0100 0.0001 

 0.0134 0.0127 00.0007 

 0.0105 0.0103 0.0002 

12,13,14 

 0.0107 0.0107 00.0000 

 0.0097 0.0100 -0.0003 

 0.0130 0.0131 -0.0001 

 0.0102 0.0104 -0.0002 

1 2 0.01 Sv/h 
 

 4.2.2-6  

 1m 
Sv/h  

  

 
1 0.01 0.04 

2 0.01 0.04 

 
1 0.01 0.03 

2 0.01 0.03 
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 4.2.2-8  

 
0.01 Sv/h

 4.2.2-9  
 

 
 4.2.2-9  

 
 4.2.2-10  

4.2.2-7  
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 4.2.2-10  

 
 4.2.2-7  

No
. 

 
 

 
Sv/h  No. 

 
Sv/h  No.  

 

 
Sv/h  

   

1 

 0.01 0.02 

6 

 0.01 0.03 

11

 0.01 0.04 
 0.01 0.03  0.01 0.03  0.01 0.03 
 0.01 0.02  0.01 0.03  0.01 0.03 
 0.01 0.02  0.01 0.02  0.01 0.04 
 0.01 0.03  0.01 0.03  0.01 0.02 

2 

 0.01 0.02 

7 

 0.01 0.03 

12

 0.01 0.02 
 0.01 0.03  0.01 0.03  0.01 0.03 
 0.01 0.05  0.01 0.03  0.01 0.03 
 0.01 0.03  0.01 0.04  0.01 0.04 
 0.01 0.02  0.01 0.03  0.01 0.02 

3 

 0.01 0.02 

8 

 0.01 0.03 

13

 0.01 0.02 
 0.01 0.03  0.01 0.02  0.01 0.02 
 0.01 0.03  0.01 0.02  0.01 0.03 
 0.01 0.03  0.01 0.03  0.01 0.02 
 0.01 0.03  0.01 0.02  0.01 0.03 

4 

 0.01 0.03 

9 

 0.01 0.02 

14

 0.01 0.02 
 0.01 0.03  0.01 0.02  0.01 0.03 
 0.01 0.03  0.01 0.02  0.01 0.02 
 0.01 0.04  0.01 0.02  0.01 0.02 
 0.01 0.02  0.01 0.02  0.01 0.02 

5 

 0.01 0.03 

10 

 0.01 0.04 

No.  
 0.01 0.03  0.01 0.03 
 0.01 0.03  0.01 0.02 
 0.01 0.03  0.01 0.03 
 0.01 0.03  0.01 0.02 

0.01 0.05 Sv/h  4.2.2-9
 

 

No.
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4.2.3  
(1)  

SCW550
 

 
(2)  

 4.2.3-1 50mm
A A 200mm

B B 200mm
C  

 
 4.2.3-1  

   (kg)   
01 A 1  3,471 50(mm)  
02 A 1 882 50(mm)  
03 B 1 11,947 200(mm)  
04 B 1  2,336 200(mm)  
05 C 1 12,323 200(mm)  

 
01 04 A B 220 60

100(mm) 2 220 60  
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 4.2.3-1 01 05  
 

 4.2.3-2
 

 
 

01 

02 

03

04

05 
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 4.2.3-2  

  (kg)   
 2 35.33 45 200

500(mm) 
 

 1  0.79 50 50 40(mm) 
 

(3)  
1)  

SS400 60ton  
70  4.2.3-2

 
S As

 
 

C 

Si 

 4.2.3-2 70  
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M
n 

P 

S 

N
i 

4.2.3-2 70 ( ) 
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C
r 

M
o 

V 

C
u 

4.2.3-2 70 ( ) 
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A
s 

S
n 

S
b 

C
o 

4.2.3-2 70 ( ) 
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JIS G5102 SCW550 120

SCW550

 
 4.2.3-3  4.2.3-4 JIS G5102 SCW550

As
 
As

 
 

 4.2.3-3 wt%  
 C Si Mn P S Ni Cr Mo V (*)

SCW550  0.22 0.80 1.50 0.040 0.040 2.50 0.50 0.30 0.20 0.48 

 
 0.10 0.35 0.80   1.90 0.25 0.12   
 0.14 0.45 1.00 0.015 0.008 2.10 0.35 0.18 0.03  

 0.11 0.38 0.82 0.006 0.003 1.96 0.29 0.14 <0.01 0.405 

(*)  = C + Si/24 + Mn/6 + Ni/40 + Cr/5 + Mo/4 + V/14 

 
 4.2.3-4 (wt%) 

 Cu Al As Sn Sb Ti Pb 
        
 0.15 0.007  0.010    
 0.06 <0.005 0.040 0.004 0.0012 <0.005 <0.0002 

 
2)  

( )
 4.2.3-3

 
 
3)  

 
920 15 10hr  
620 15 10hr  

 4.2.3-4
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 4.2.3-3  
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 4.2.3-4  

 
4)  

 
 
5)  

 
(VT) 

(UT) 
(PT) (MT) 

(UT) (PT)
 

 
 
6)  

 4.2.3-5
(SR)  

(SR)  4.2.3-5  
 

 
 4.2.3-5 (SR)  

(SR) 

600 15

10Hr

150 
(°C/hr) 

250(°C)

(N) (T) 

920 15  
620 15

10Hr 10Hr

150 
(°C/hr)

250(°C)  

150 
(°C/hr) 
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 4.2.3-5  

  

 JIS G5102 SCW550  

  

 

    
(mm)  (Amp.)

 
( ) (Hr) 

LB-76 
(

) 
- 

 

3.2 AC 90~130  

300 350 1.0 

4.0 AC 140~190  

5.0 AC 190~250  

 
 

3.2 AC 80~120  

4.0 AC 120~180  
 150  SR 620 25   10Hrs. 

 250   100  

 

(1)  (4) (SR) 

(2)  (5)  

(3)  (6)  
   

 1. ASME SECTION IX JIS  

 
7)  

 4.2.3-6
 

 4.2.3-6  

   
 

 JIS Z2241 14A 14 70GL 2 2 
 JIS Z2242 V  18 18 

 25 25 25(mm) 1 1 
  1 ( ) 

  1 ( ) 
 50 50 40(mm) 1 ( ) 
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a.  
 4.2.3-7  4.2.3-8  

SCW550  
 

 4.2.3-7  

 0.2%  
(MPa) 

 
(MPa) 

 
(%) 

 
(%) H(B) 

 

01 416 548 27.6 69.0 170 414 546 27.7 71.3

02 406 544 28.0 69.0 170 407 544 26.6 71.3

03 418 548 26.3 69.0 170 418 548 26.7 70.5

04 412 544 26.0 69.7 169 413 545 26.4 69.0
 

 4.2.3-8  

 0.2%  
(MPa) 

 
(MPa) 

 
(%) 

 
(%) H(B) 

 

01 413 546 26.6 68.2 172 412 546 26.4 68.6

02 420 549 26.1 69.7 174 420 549 26.6 70.9

03 420 550 28.1 69.7 170 421 550 28.1 67.8

04 413 545 27.1 69.0 170 411 544 26.3 69.0
 

6 1 3 18
 4.2.3-9  4.2.3-16  

 
0( ) 144.5(J)

132.8(J) JIS G5102 SCW550 27(J)
 

FATT Fracture Appearance Transition Temperature
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 4.2.3-9 01  

 

01 
 

 
( ) (J) 

 
 
 

20 204 206 209 
206.3 (av.) 

10 202 153 157 
170.7 (av.) 

0 141 137 145 
141.0 (av.) 

-10 143 139 102 
128.0 (av.) 

-20 100 9 62 
57.0 (av.) 

-40 7 8 22 
12.3 (av.) 

FATT(*) 
( ) -4 

 
 4.2.3-10 02  

 

02 
 

 
( ) (J) 

 
 
 

60 202 198 201 
200.3 (av.) 

20 152 169 164 
161.7 (av.) 

0 125 137 137 
133.0 (av.) 

-20 145 142 103 
130.0 (av.) 

-40 18 70 13 
33.7 (av.) 

-60 10 34 9 
17.7 (av.) 

FATT(*) 
( ) -4 
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 4.2.3-11 03  

 

03 
 

 
( ) (J) 

 
 
 

60 202 199 205 
202.0 (av.) 

20 84 211 155 
150.0 (av.) 

0 156 167 144 
155.7 (av.) 

-20 104 31 146 
93.7 (av.) 

-40 6 13 8 
9.0 (av.) 

-60 13 5 10 
9.3 (av.) 

FATT(*) 
( ) -2 

 
 4.2.3-12 04  

 

02 
 

 
( ) (J) 

 
 
 

60 189 189 171 
183.0 (av.) 

20 207 162 148 
172.3 (av.) 

0 158 137 150 
148.3 (av.) 

-20 150 86 17 
84.3 (av.) 

-40 114 8 10 
44.0 (av.) 

-60 4 5 32 
13.7 (av.) 

FATT(*) 
( ) -6 
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 4.2.3-13 01  

 

01 
 

 
( ) (J) 

 
 
 

60 186 199 201 
195.3 (av.) 

40 155 194 164 
171.0 (av.) 

20 199 125 208 
177.3 (av.) 

0 160 138 151 
149.7 (av.) 

-20 121 138 10 
89.7 (av.) 

-40 10 89 9 
36.0 (av.) 

FATT(*) 
( ) -4 

 
 4.2.3-14 02  

 

02 
 

 
( ) (J) 

 
 
 

40 205 214 212 
210.3 (av.) 

20 203 146 209 
186.0 (av.) 

0 137 91 147 
125.0 (av.) 

-20 132 69 16 
72.3 (av.) 

-40 12 75 7 
31.3 (av.) 

-60 7 10 9 
8.7 (av.) 

FATT(*) 
( ) 2 
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 4.2.3-15 03  

 

03 
 

 
( ) (J) 

 
 
 

40 215 208 188 
203.7 (av.) 

20 175 197 154 
175.3 (av.) 

0 144 137 150 
143.7 (av.) 

-20 16 109 11 
45.3 (av.) 

-40 94 14 6 
38.0 (av.) 

-60 10 6 8 
8.0 (av.) 

FATT(*) 
( ) -2 

 
 4.2.3-16 04  

 

02 
 

 
( ) (J) 

 
 
 

40 192 169 185 
182.0 (av.) 

20 157 186 203 
182.0 (av.) 

0 105 113 120 
112.7 (av.) 

-20 60 66 127 
84.3 (av.) 

-40 87 48 130 
88.3 (av.) 

-60 13 5 75 
31.0 (av.) 

FATT(*) 
( ) 4 

 
b.  

01 04 (SR)
 

100 400 2  4.2.3-6  4.2.3-7  

(SR)  
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 100 400 

1 
16D47

8-3 

2 
16D47

8-5 

3 
16D47

8-1 

4 
16D47

8-4 

 4.2.3-6  
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 100 400 

1 
16D47

8-3 

2 
16D47

8-5 

3 
16D47

8-1 

4 
16D47

8-4 

 4.2.3-7 (SR)  
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8)  

(PT)  
 
9)  

ASME Boiler & Pressure Vessel Code Section IX
 4.2.3-8

8 [203mm]  
 

 
 

 
 4.2.3-8  

 
 4.2.3-17  4.2.3-18  
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 4.2.3-17

(QW-402)  
(QW-407) 

 595 635(°C)
(QW-403)  SCW550 Mod.  10(Hr) min. 

 45(mm) 
(QW-409) 

 AC 
P# Special 4.0 140 190(A) 

5.0 290 250(A)  550(N/mm2) min. 

(QW-404) 
SFA A5.5  24 27(V)
AWS E7016-G 

(QW-410) 
 150 200(mm/min) 

A#, F# F#1, A#1 
 LB-76 

4.0, 5.0 
 45(mm) 

(QW-406)  150(°C) min.    
 250(°C) Max.    
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 4.2.3-18
(QW-402) 

Tensile test (QW-150) PQR No. E-26119

Specimen 
No. 

Size of Test Specimen 
(mm) 

Area
(mm2)

Ultimate
Total Load 

(kN)

Ultimate 
Unit Stress 
(N/mm2)

Character of Failure & 
Location 

T1 44.4 19.2 852.5 447.9 525 Base Metal 

T2 44.4 19.2 856.3 450.0 526 Base Metal 

      

      

Guided Bend tests (QW-160)
Type and Figure No. Result

Side Bend (S1) Acceptable 

Side Bend (S2) Acceptable 

Side Bend (S3) Acceptable 

Side Bend (S4) Acceptable 

Toughness tests (QW-170)
Specimen 

No. 
Notch

Location 
Notch
Type. 

Test 
Temp. 

Impact 
Values(J) 

Lateral Exp. Drop weight 
%Shear Hils Break No Break

VW1 
Deposit
Metal 2mmV 20(°C)

217 85 
VW2 267 100    
VW3 206 80    

(Average) 230 -    
VH1 Heat 

Affected 
Zone

2mmV 20(°C)
190 80    

VH2 309 100    
VH3 232 100    

(Average) 244 -    

 
10)  

 4.2.3-2 3)  4.2.3-6
Bq/g
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  Cs134, Cs137, Co60, Mn54 
   Ge GC5019-7915-30ULB-2002CSL 

     ( ) 
   1  
    

 
 4.2.3-19

 
 

 4.2.3-19 Bq/g  

 
134Cs 

( 134)
137Cs 

( 137)
60Co 

( 60)
54Mn 

( 54) 
 

 D478 M N.D. (<0.004) N.D. (<0.003) N.D. (<0.004) N.D. (<0.003) N.D. 
 D478-1 X N.D. (<0.004) N.D. (<0.003) N.D. (<0.004) N.D. (<0.003) N.D. 

01 D478-3 N.D. (<0.004) N.D. (<0.004) N.D. (<0.005) N.D. (<0.004) N.D. 
02 D478-5 N.D. (<0.004) N.D. (<0.004) N.D. (<0.004) N.D. (<0.003) N.D. 
03 D478-1 N.D. (<0.005) N.D. (<0.004) N.D. (<0.005) N.D. (<0.004) N.D. 
04 D478-4 N.D. (<0.004) N.D. (<0.005) N.D. (<0.005) N.D. (<0.004) N.D. 

N.D.   

 
11)  

 
JIS G5102 SCW550  

( )  C Si Mn P S Ni Cr Mo V  
( )  Cu Al As Sn Sb Ti Pb 

( )   
 

 4.2.3-20  4.2.3-21  
 

 4.2.3-22  
 

 4.2.3-20 wt%  
 C Si Mn P S Ni Cr Mo V (*)

 0.11 0.38 0.82 0.006 0.003 1.96 0.29 0.14 <0.01 0.405 
 0.18 0.40 0.84 0.005 0.005 1.98 0.29 0.14 0.003 0.479 

 

01 0.11 0.40 0.85 0.006 0.0029 1.96 0.30 0.14 0.003 0.413 
02 0.11 0.40 0.84 0.006 0.0031 1.93 0.29 0.14 0.003 0.408 
03 0.11 0.40 0.84 0.006 0.0027 1.95 0.30 0.14 0.003 0.411 
04 0.11 0.38 0.82 0.005 0.0029 1.92 0.29 0.14 0.003 0.404 

(*)  = C + Si/24 + Mn/6 + Ni/40 + Cr/5 + Mo/4 + V/14 
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 4.2.3-21  (wt%)  
 Cu Al As Sn Sb Ti Pb 

 0.06 <0.005 0.040 0.004 0.0012 <0.005 <0.0002 
 0.06 <0.005 0.037 0.003 0.0015 <0.005 <0.0002 

 

01 0.06 <0.005 0.040 0.004 0.0010 <0.005 <0.0002 
02 0.06 <0.005 0.038 0.004 0.0011 <0.005 <0.0002 
03 0.06 <0.005 0.040 0.004 0.0010 <0.005 <0.0002 
04 0.06 <0.005 0.035 0.003 0.0010 <0.005 <0.0002 

 
 4.2.3-22  (wt%)  

 134Cs 
( 134) 

137Cs 
( 137) 

60Co 
( 60) 

54Mn 
( 54) 

 
 

 N.D. N.D. N.D. N.D. N.D.
 N.D. N.D. N.D. N.D. N.D.

 

01 N.D. N.D. N.D. N.D. N.D.
02 N.D. N.D. N.D. N.D. N.D.
03 N.D. N.D. N.D. N.D. N.D.
04 N.D. N.D. N.D. N.D. N.D.

 
12)  

200mm 05
C  4.2.3-9

 4.2.3-10  
 
 

 
 4.2.3-9 C  
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 4.2.3-10  
 

 
 

 
 

 
 

 4.2.3-23  4.2.3-24  
 

 4.2.3-23 wt%  
 C Si Mn P S Ni Cr Mo V (*)

SCW550  0.22 0.80 1.50 0.040 0.040 2.50 0.50 0.30 0.20 0.48 
( ) 0.11 0.38 0.82 0.006 0.003 1.96 0.29 0.14 <0.01 0.405 

 

 0.11 0.40 0.83 0.006 0.0029 1.95 0.29 0.15 0.004 0.410 
 0.11 0.39 0.84 0.006 0.0029 1.94 0.30 0.14 0.003 0.410 
 0.11 0.39 0.83 0.006 0.0030 1.94 0.29 0.14 0.003 0.406 
 0.12 0.39 0.83 0.006 0.0031 1.94 0.29 0.14 0.003 0.416 

 

 0.10 0.38 0.81 0.005 0.0027 1.87 0.29 0.14 0.004 0.391 
 0.12 0.39 0.84 0.006 0.0030 1.93 0.30 0.15 0.004 0.422 
 0.11 0.40 0.84 0.006 0.0030 1.94 0.30 0.15 0.004 0.413 
 0.11 0.39 0.82 0.005 0.0031 1.91 0.29 0.14 0.003 0.404 

(*)  = C + Si/24 + Mn/6 + Ni/40 + Cr/5 + Mo/4 + V/14 
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 4.2.3-24 (wt%) 
 Cu Al As Sn Sb Ti Pb 

( ) 0.06 <0.005 0.040 0.004 0.0012 <0.005 <0.0002 

 

 0.06 <0.005 0.039 0.004 0.0013 <0.005 <0.0002 
 0.06 <0.005 0.038 0.004 0.0012 <0.005 <0.0002 
 0.06 <0.005 0.038 0.004 0.0012 <0.005 <0.0002 
 0.06 <0.005 0.039 0.004 0.0012 <0.005 <0.0002 

 

 0.06 <0.005 0.034 0.003 0.0010 <0.005 <0.0002 
 0.06 <0.005 0.038 0.004 0.0012 <0.005 <0.0002 
 0.06 <0.005 0.039 0.004 0.0012 <0.005 <0.0002 
 0.06 <0.005 0.033 0.003 0.0012 <0.005 <0.0002 

 
 4.2.3-25  

 

 
 

 4.2.3-25  

 0.2%  
(MPa) 

 
(MPa) 

 
(%) 

 
(%) H(B) 

 

 347 503 28.6 69.0 150 343 502 30.1 69.7

 321 480 31.9 68.2 147 318 478 34.3 70.5

 329 487 29.1 70.5 148 332 489 28.0 69.0

 330 490 31.4 69.7 149 335 490 31.4 69.0

 

 318 485 30.4 69.0 146 311 479 29.4 69.0

 314 479 26.4 51.0 146 315 478 29.0 59.0

 320 484 31.1 62.3 148 322 487 27.1 52.0

 320 485 30.0 59.6 148 318 484 29.7 61.4
 

 4.2.3-26  4.2.3-33  
0( ) 116.3(J) 118.3(J)

JIS G5102 SCW550 27(J)
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 4.2.3-26  

 
 

 
( ) (J) 

 
 
 

60 173 185 186 
181.3 (av.) 

40 147 184 191 
174.0 (av.) 

20 150 155 126 
143.7 (av.) 

0 128 106 136 
123.3 (av.) 

-20 115 75 110 
100.0 (av.) 

-40 5 64 27 
32.0 (av.) 

FATT(*) 
( ) 12 

 
 

 4.2.3-27  

 
 

 
( ) (J) 

 
 
 

60 198 199 196 
197.7 (av.) 

40 149 184 187 
173.3 (av.) 

20 54 135 146 
111.7 (av.) 

0 154 148 89 
130.3 (av.) 

-20 21 100 110 
77.0 (av.) 

-40 69 14 83 
55.3 (av.) 

FATT(*) 
( ) 18 
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 4.2.3-28  

 
 

 
( ) (J) 

 
 
 

60 187 199 185 
190.3 (av.) 

40 151 142 186 
159.7 (av.) 

20 153 151 161 
155.0 (av.) 

0 87 120 113 
106.7 (av.) 

-20 78 8 126 
70.7 (av.) 

-40 71 15 8 
31.3 (av.) 

FATT(*) 
( ) 12 

 
 

 4.2.3-29  

 
 

 
( ) (J) 

 
 
 

80 183 186 175 
181.3 (av.) 

60 176 180 124 
160.0 (av.) 

40 146 149 177 
157.3 (av.) 

20 139 133 45 
105.7 (av.) 

0 72 127 115 
104.7 (av.) 

-20 16 17 16 
16.3 (av.) 

FATT(*) 
( ) 16 
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 4.2.3-30  

 
 

 
( ) (J) 

 
 
 

60 194 201 185 
193.3 (av.) 

40 119 193 192 
168.0 (av.) 

20 210 172 177 
186.3 (av.) 

0 156 116 119 
130.3 (av.) 

-20 27 12 123 
54.0 (av.) 

-40 66 78 9 
51.0 (av.) 

FATT(*) 
( ) 2 

 
 4.2.3-31  

 
 

 
( ) (J) 

 
 
 

60 194 193 204 
197.0 (av.) 

40 176 174 203 
184.3 (av.) 

20 143 134 155 
144.0 (av.) 

0 163 102 129 
131.3 (av.) 

-20 122 103 132 
119.0 (av.) 

-40 57 12 20 
29.7 (av.) 

FATT(*) 
( ) 2 
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 4.2.3-32  

 
 

 
( ) (J) 

 
 
 

80 188 190 173 
183.7 (av.) 

60 113 196 179 
162.7 (av.) 

20 123 127 137 
129.0 (av.) 

0 143 132 126 
133.7 (av.) 

-20 91 112 11 
71.3 (av.) 

-40 61 6 6 
24.3 (av.) 

FATT(*) 
( ) 16 

 
 4.2.3-33  

 
 

 
( ) (J) 

 
 
 

60 159 130 163 
150.7 (av.) 

40 151 135 182 
156.0 (av.) 

20 132 96 113 
113.7 (av.) 

0 103 21 110 
78.0 (av.) 

-20 11 35 37 
27.7 (av.) 

-40 12 38 41 
30.3 (av.) 

FATT(*) 
( ) 20 

 
 

100 400 2  4.2.3-11  
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 100 400 

 
 

 
 

 
 

 
 

 4.2.3-11  
 
 



 

- 102 - 

 

 100 400 

 
 
 

 
 
 

 
 
 

 
 
 

4.2.3-11  
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JIS Z 8807  

 4.2.3-34  
0.06(%)

 
 

 4.2.3-34 g/cm3  
     

(g/cm3) 7.835 7.838 7.840 7.840 

 
 

 
4.2.3  10  

 4.2.3-35  
 

 4.2.3-35 Bq/g  
  

134Cs 
( 134) 

137Cs 
( 137)

60Co 
( 60)

54Mn 
( 54) 

 
 

 D478-2 P N.D. (<0.004) N.D. (<0.004) N.D. (<0.005) N.D. (<0.004) N.D. 
 D478-2 Q N.D. (<0.004) N.D. (<0.004) N.D. (<0.004) N.D. (<0.003) 214Bi

0.007±0.002 
 D478-2 R N.D. (<0.004) N.D. (<0.004) N.D. (<0.004) N.D. (<0.003) N.D. 
 D478-2 S N.D. (<0.004) N.D. (<0.003) N.D. (<0.004) N.D. (<0.004) N.D. 

 
4

33 214Bi 214  
214Bi 238U 238

214Bi  
17 6 1

74 214Bi 10Bq/g
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4.2.4  
(1)  

SCW550

 
 

(2)  

100mm 1
( Sv/h)  

 
 
 

 
3

SCW550  
 4.2.4-1  

 
(3)  

 4.2.4-2  4.2.4-11  4.2.4-1  4.2.4-11

[6]
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 4.2.4-1  

 

 

 

 

 

 

 

 

 

 

(N&T) 

 

 

 
 

 

 

LF  

 

 

 

 

( ) 

 

 

 

(SR) 

 

( ) 

 

( ) 

 

 

 

 

(05 ) 
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LF   

  

  
 4.2.4-2  
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( ) ( ) 

 

( )  
 4.2.4-3  

 
 

( ) 
 4.2.4-4  
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AN ) NT ) SR ) 

 
AN ) NT ) SR ) 

 
AN ) NT ) SR ) 

 
AN ) NT ) SR ) 

 
AN ) NT ) SR ) 

 4.2.4-5  
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 4.2.4-6  

 

(  (  
 4.2.4-7  

 

  
 4.2.4-8  
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AN ) NT ) SR ) 

 4.2.4-9  
 

 
(NT 1 ) (NT 2 ) (NT 3 ) 

 
(NT 4 ) (NT 5 ) NT  

(1 50mm ) 

 
NT  

(2 50mm ) 
NT  

(3 200mm ) 
NT  

(4 200mm ) 

 
NT  

(5 200mm ) 
 

(NT ) 
 

( ) 
 4.2.4-10  
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(  (  

( TP  ( TP  
 4.2.4-11  
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 4.2.4-1  
 ( Sv/h) 

  1 2 3   
   

  0.02 0.05 0.02 0.05 0.02 0.05 0.02 0.05 
 0.02 0.05 0.02 0.05 0.02 0.05 0.02 0.05 

 
LF  0.03 0.06 0.03 0.06 0.03 0.07 0.03 0.06 

 1.66 1.74 1.56 1.74 1.59 1.72 1.54 1.74 
 0.01 0.03 0.01 0.03 0.01 0.03 0.01 0.03 

 
 0.01 0.03 0.01 0.03 0.01 0.03 0.01 0.03 

 0.01 0.03 0.01 0.03 0.01 0.03 0.01 0.03 
 0.02 0.05 0.02 0.04 0.02 0.05 0.02 0.05 

 
 4.2.4-2  

 ( Sv/h) 

  1  2  3  
      

  0.01 0.03 0.01 0.03 0.01 0.03 

        
  0.02 0.03 0.02 0.03 0.02 0.04 

 
 4.2.4-3  

 ( Sv/h) 

  1  2  3  
  

 
 

 0.07 0.11 0.07 0.11 0.06 0.10 
 0.03 0.05 0.03 0.06 0.03 0.05 

 
 0.02 0.04 0.02 0.04 0.02 0.04 

 0.03 0.05 0.03 0.05 0.03 0.05 

  0.01 0.03 0.01 0.03 0.01 0.03 

  AN NT  SR  
  

 
 

 0.06 0.10 0.06 0.10 0.06 0.09 
 0.02 0.04 0.02 0.04 0.03 0.05 

 
 0.03 0.04 0.03 0.04 0.03 0.05 

 0.02 0.04 0.02 0.04 0.03 0.05 

  0.01 0.03 0.02 0.03 0.03 0.06 
SR 0.08 Sv/h  
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 4.2.4-4  
 ( Sv/h) 

 1 2 3  
   

 0.02 0.03 0.02 0.03 0.02 0.03 0.01 0.02 
 
 

 4.2.4-5  
 ( Sv/h) 

  1 2 3  
   

 0.06 0.08 0.07 0.08 0.07 0.08 0.02 0.04 
 
 

 4.2.4-6  
 ( Sv/h) 

  1 2 3   
   

  
 

0.01 0.03 0.01 0.03 0.01 0.03 0.02 0.03 
 0.01 0.03 0.01 0.03 0.01 0.03 0.01 0.03 

 
 

 4.2.4-7  
 ( Sv/h) 

  1 2 3   
   

  0.02 0.05 0.02 0.04 0.02 0.05 0.02 0.04 
  0.02 0.04 0.02 0.03 0.02 0.04 0.02 0.03 

 
 

 4.2.4-8  
 ( Sv/h) 

  1  2  3  
  

  0.07 0.11 0.07 0.11 0.06 0.10 

  AN NT SR  
  

  0.06 0.10 0.06 0.10 0.06 0.09 
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 4.2.4-9  
 ( Sv/h) 

  1 2 3 1
   

  0.07 0.18 0.14 0.18 0.14 0.18 0.15 0.18 
 0.01 0.03 0.01 0.03 0.01 0.03 0.01 0.02 

     

     
  0.13 0.15 0.16 0.18 0.11 0.15 0.16 0.18 

 0.01 0.02 0.02 0.03 0.01 0.02 0.02 0.03 
 

 4.2.4-10  
 ( Sv/h) 

  1 2 3   
   

  0.01 0.03 0.01 0.03 0.01 0.03 0.02 0.03 
  0.01 0.03 0.01 0.04 0.01 0.04 0.02 0.03 
 

 
 

 4.2.4-11  
 ( Sv/h) 

  1 2 3   
  

  0.01 0.03 0.01 0.03 0.01 0.03 0.01 0.02
  0.01 0.03 0.01 0.03 0.01 0.03 0.02 0.03
  0.03 0.05 0.03 0.05 0.03 0.05 0.02 0.03
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4.2.5  
(1)  

 
 

(2)  
URL Sv/hr

 
 

 4.2.5-1
 

 

 
 4.2.5-1  

 
(3)  

120ton 2016 10 5 0:30
120ton 2:40 7:30

Sv/hr  4.2.5-2

 4.2.5-3
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 4.2.5-2 Sv/h  
 

 

 4.2.5-3  
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4.2.6  

 4.2.6-1  4.2.6-2
0.02 0.04 Sv/h

 4.2.2-9  
 

 50mm  

50mm  200mm  

200mm   
 4.2.6-1  

29 2 16  
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(1) A A 50mm  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) B B 200mm  
 4.2.6-2  

0.02 

0.04 0.02 0.02 0.02 

0.02 

0.03 0.03 0.03 0.03 

Sv/h 
 

0.05 
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4.3  
28 6 28

 

 
50mm 200mm
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[1]  

15 2 P.51 

[2]S.T.Rolf andJ.H.Barsom: Fracture and Fatigue Control in Structures-Applications of 

Fracture Mechanics, 1977 by Prentice-Hall, Inc. 

[3]P.E. Bennett, G.M. Sinclair: ASME paper, 65-MET-11(1965). 

[4] 176(1994) pp.501-507 

[5]  

[6]  

http://www.nirs.qst.go.jp/db/anzendb/NORMDB/PDF/37.pdf 
 



 

 

 
 

 

 

 

 

 

 
 









1



2



3



4



5



6









1



2

3



4

7,8

10,11

21
22

23

24

25

1

2
3
4

29

5

6

32

9

26,27,28

12,13
14

15,16
17

18
19,20

30,31

5



6

7






























































