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(a) NS  (b) EW  
A2-2-1 1

-2-2



 2

2

TMSL+12.8
A2-2-3

A2-2-3 1

( ) ( )

( ) ( )

( ) ( )



 3

3 1

7 A2-2-4

A2-2-4 1

 

MPa kN
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86MPa 129MPa

A2-2-1

(s) 
NS  EW

1  0.091 0.033 0.085 0.003 
2  0.069 0.016 0.061 0.025 
3  0.060 0.041 0.044 0.010 
4  0.059 0.034 0.009 0.012 
5  0.050 0.033 0.051 0.051 

1 5
1.17

56MPa( )×1.17 30MPa( )
=96MPa 129MPa

175MPa( )×1.17 = 205MPa 234MPa

A2-2-5 0.5

( ) ( )
1  

:1.17 

:0.82

5



 5

111MPa 150MPa

A2-2-2

(s) 
NS  EW

1  0.099 0.006 0.143 0.030 
2  0.095 0.085 0.041 0.000 
3  0.084 0.003 0.002 0.052 
4  0.072 0.000 0.012 0.195 
5  0.064 0.005 0.010 0.004 

4 1.36

104MPa( )×1.36 7MPa( )
=149MPa 150MPa

( )
 205MPa

6kN( )×1.36 = 8.16kN 10kN

A2-2-6

0.5

( ) ( )
1  

:1.36

:0.36

4  
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139MPa
185MPa

A2-2-3

(s) 
NS  EW

1  0.109 0.242 0.036 0.002 
2  0.093 0.181 0.011 0.001 
3  0.068 0.117 0.181 0.056 
4  0.061 0.089 0.006 0.121 
5  0.055 0.009 0.040 0.130 

1 5
1.29

121MPa( )×1.29 18MPa( )
=174MPa 185MPa

10kN( )×1.29 = 12.9kN 14kN

( ) ( )
1  

A2-2-7

2.0

:1.29

:0.60

5
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174MPa 265MPa

A2-2-5

(s) 
NS  EW

1  0.124 0.003 0.004 0.042 
2  0.114 0.029 0.034 0.006 
3  0.098 0.002 0.004 0.003 
4  0.088 0.044 0.078 0.026 
5  0.086 0.011 0.020 0.107 

4
5 1.27

169MPa( )×1.27 17MPa( )
=232MPa 265MPa

2kN( )×1.27 = 2.54kN 4kN

( ) ( )
4  

A2-2-8

2.0

:1.27 
:1.02

5  
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151MPa 360MPa

A2-2-6

(s) 
NS  EW

1  0.117 0.062 0.505 0.354 
2  0.105 0.175 0.332 0.486 
3  0.093 0.053 0.155 0.280 
4  0.091 1.501 0.301 1.545 
5  0.080 0.765 0.118 0.211 

4

1.25
TMSL-7.5m

0.552

 = 552.0
)5.32(8.12
)5.32(5.7
�

��
���

A2-2-9

2.0

( ) ( )
4  

:1.25 :0.93
4  

TMSL -32.5m 

 

TMSL 12.8m 

 

TMSL -7.5m



 9

151MPa( + ) (1+0.25 0.552)
= 172MPa 360MPa

533kN( )×(1+0.25 0.552)= 606.6MPa  607.0MPa
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74MPa 308MPa

A2-2-7

(s) 
NS  EW

1  0.129 0.428 0.365 0.225 
2  0.083 0.026 0.210 0.524 
3  0.069 0.458 0.296 0.098 

2 3

1.66
TMSL-0.05m

0.72

 = 72.0
)5.32(8.12
)5.32(05.0
�

��
���

74MPa( + ) (1+0.66 0.72)
= 110MPa 308MPa

A2-2-10
0.5

( ) ( )3

:1.66 

:1.13
2  

 4 3  

TMSL -32.5m 

 

TMSL 12.8m 

 

TMSL -0.05m
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NS 25
A2-2-11

A2-2-13

A2-2-11 A2-2-12 NS EW

A2-2-13

(Ft) NS EW
� NS FNS

� EW FEW

� FNS×1.48 NS
� FEW×1.87 EW

(0.72)
� FNS × (1+0.48×0.72) 
� FEW × (1+0.87×0.72) 

� � � �22 72.087.0172.048.01 ������� EWNS FF

3  
:1.48

1  
:1.87

NS

EW

FNS

FEW

Ft=52.1kN

  



 12

� � � �22 72.087.0125sin1.5272.048.0125cos1.52 �����������  = 73kN 

75kN
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132MPa 308MPa

A2-2-8

(s) 
NS  EW

1  0.111 0.438 0.062 0.057 
2  0.072 0.528 0.151 0.093 
3  0.063 0.276 0.147 0.269 
4  0.052 0.019 0.173 0.316 

2
4 1.40

132MPa( + )×1.40
=185MPa 308MPa

1.5 147kN 224.5kN

140kN( )×1.40= 196kN 224.5kN

 

A2-2-13
2.5

( ) ( )
2

:1.40 :0.55 
4

 5 4  
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2007 7 16 15 37 3
-4.2.9

JEAG4601-1987

2007 7 16 15 37
2007 7 16 17 42

NS 599 78.0 74.3 
EW 884 99.4 76.1 

(TMSL+12.8m) UD 394 108.0 103.0 
NS 311 52.5 62.0 

EW 680 60.1 60.2 
(TMSL-32.5m) UD 408 57.5 32.0 

1

1 NS

 

[ s ]  

[G]  



 2

1

3Sm (1 2 480MPa)

Ni (1) Usage Factor(UF)
Usage Factor(UF) N0

Ne
2

2

+ +
1%

Ni=f( i )

Usage Factor(UF)
UF=(1/2) (1/Ni) (1) 

N e=N0 UF

N0 =480MPa

[s] 

)

=480MPamax p

i i= p ( i/ max)

)
i

) i

Ni

2
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3
1.1 10-3 0

1%

2

 18  0.01164
 18 0.01172 480 MPa 

18 0.01174 
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151 MPa 227 MPa 
PLR

533 kN 726 kN 

74 MPa 138 MPa 
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53 kN 88 kN 

 
PLR RHR 3

3



-3-1 
 
 
 
 
 
 
 
 
 
 
 

1  
 















































































































































































































































































































































































-3-2-1 
 
 
 
 
 
 
 
 
 
 
 

 

 



- 1 -

1

1.5

PLR

RHR

2

PLR 3 RHR 1

A3-2-1-1 4

A B C D

( A3-2-1-1, 2) 

A3-2-1-1 A, B

 



- 2 -

2.1

A, B

(F)

5 3

A3-2-1-1  (PLR RHR )

 [kN] 

[kN] ( 1.5)

A 533 367 607*1

(490)

B 211 147 224PLR

C 139 110 169

RHR D 53 44 67

*1 ( )

A3-2-1-2 C, D  

 

F

h

Su  

F = 	

0.7Su 

h2 

0.7 Su
 

 h2 0.9 

0.7 Su  
1.3 
1.5 

0.7 Su
 

 h2 0.9 

0.7 Su  
1.3 
1.5 
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Su
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A B

2.2

C, D

1

C, D
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1.5 F
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1-1

2-1

MS-1-010 
( )

MS-1-020 
( ) 
MS-1-030 
( ) 

MS-1-080 
( ) 

MS-1-030 
( ) 

MS-1-090 
( )

FDW-307-010
( ) 

FDW-304X-060
( ) FDW-304X-030 

( ) 

FDW-304X-010 
( ) 

FDW-304A-020 
( ) 

FDW-304A-010 
( ) 

 4-1 



3-2

3-1

PLR

RHR-58Y-010 
( ) 

RHR-8-010 
( ) 

RHR-8-020 
( ) 

RHR-8-030 
( ) 



3-4

3-3

RHR-8-040 
( ) 

RHR-8-050 
( ) 

RHR-8-060 
( ) 



3-5

3-6

RHR-24-010 
( ) 

RHR-8-070 
( ) 



3-7

3-8

RHR-60A-010 
( ) 

RHR-61-010 
( ) 

RHR-61-020 
( ) 



5

4

MAX (1.5D, 500 mm)

MAX (1.5D, 500 mm)

MAX (1.5D, 500 mm)

100 mm

45

90

100 mm

100 mm

50 mm

300A

125A 250A

100A

MAX (1.5D, 500 mm)

MAX (1.5D, 500 mm)

MAX (1.5D, 500 mm)

100 mm

45

90

100 mm

100 mm

50 mm

300A

125A 250A

100A

10
0

100 

100



E1 SFV1 650A 33.3 29.13 27.07 22.95 29.7

P2 SFV1 650A 33.3 29.13 27.07 22.95 29.9

T1 SFV1 650A 33.3 29.13 27.07 22.95 32.4

P2 SFV1 650A 33.3 29.13 27.07 22.95 30.0

T3 SFV1 250A 18.2 15.92 13.71 9.29 17.2

P4 STS42 250A 18.2 15.92 14.22 10.83 15.9 15.9mm

E1 SFV1 650A 33.3 29.13 27.07 22.95 32.9

B2 STS49 650A 33.3 29.13 27.07 22.95 31.1

B1 STS49 650A 33.3 29.13 27.07 22.95 32.4

P2 STS49 650A 33.3 29.13 27.07 22.95 37.8

E1 SFV1 650A 33.3 29.13 27.07 22.95 39.2

P2 SFV1 650A 33.3 29.13 27.07 22.95 33.5

MS-1-090 P1 STS49 650A 33.3 29.13 27.07 22.95 30.8

B1 STS42 300A 21.4 18.72 16.78 12.90 19.1

P2 STS42 300A 21.4 18.72 16.78 12.90 20.1

FDW-304X-010 P1 SFV1 500A 32.5 28.43 24.84 17.65 28.7

E1 STS49 500A 32.5 28.43 24.84 17.65 31.9

P2 SFV1 500A 32.5 28.43 24.84 17.65 32.1

T1 SFV1 500A 32.5 28.43 24.84 17.65 31.7

T2 SFV1 300A 21.4 18.72 16.17 11.07 20.2

P3 STS42 300A 21.4 18.72 16.78 12.90 17.7

FDW-304A-010 P1 SFV1 500A 32.5 28.43 24.84 17.65 30.0

T1 SFV1 500A 32.5 28.43 24.84 17.65 31.7

P2 STS49 500A 32.5 28.43 24.84 17.65 30.9

T3 SFV1 100A 11.1 9.71 7.80 3.97 10.1

1 P T E B R FE RO C

2

3

4 JIS

FDW-304A-020

FDW-304X-030

1

MS-1-010

MS-1-020

MS-1-030

MS-1-040

FDW-304X-060

mmmm

MS-001

MS-1-080

FDW-304

FDW-307-010

2

mm

FDW-307

3

mmmm



1 mmmm

2

mm

3

mmmm

RHR-058 RHR-58Y-010 P1 STS42 400A 26.2 22.92 20.77 16.46 23.8

E1 SGV42 500A 15.1 13.21 11.59 8.36 13.0 12.1mm

P2 SGV42 500A 15.1 13.21 11.59 8.36 11.8 12.1mm

P1 SGV42 500A 15.1 13.21 11.59 8.36 12.5 12.1mm

T2 SFV1 �120.0 4 17.0 14.87 11.05 3.40 17.3

T3 SFV1 100A 6.0 5.25 4.63 3.40 6.0

P4 STS42 100A 6.0 5.25 4.63 3.40 5.8

P1 SGV42 500A 15.1 13.21 11.59 8.36 12.4 12.1mm

E2 SGV42 500A 15.1 13.21 11.59 8.36 14.0

T1 SGV42 500A 26.2 22.92 18.07 8.36 18.6 22.7mm

P2 SGV42 500A 15.1 13.21 11.59 8.36 11.9 12.1mm

P3 SGV42 500A 15.1 13.21 11.59 8.36 11.9 12.1mm

RHR-8-050 P1 SGV42 500A 15.1 13.21 11.59 8.36 11.9 12.1mm

E1 SGV42 500A 15.1 13.21 11.59 8.36 15.9

P2 SGV42 500A 15.1 13.21 11.59 8.36 12.2 12.1mm

P1 SGV42 500A 15.1 13.21 11.59 8.36 12.2 12.1mm

T2 SFV1 �120.0 17.0 14.87 11.05 3.40 17.3

T3 SFV1 100A 6.0 5.25 4.63 3.40 6.7

P4 STS42 100A 6.0 5.25 4.63 3.40 5.5

E5 STS42 100A 6.0 5.25 4.63 3.40 7.3

E1 SGV42 500A 15.1 13.21 11.59 8.36 15.2

P2 SGV42 500A 15.1 13.21 11.59 8.36 12.3 12.1mm

R1 STS42 500A 15.1 13.21 11.59 8.36 15.3

R2 STS42 350A 11.1 9.71 8.42 5.85 12.3

P3 STS42 350A 11.1 9.71 8.42 5.85 10.0

RHR-61-010 P1 STS42 350A 27.8 24.32 21.97 17.26 24.3  24.3mm

B1 STS42 350A 27.8 24.32 21.97 17.26 22.8

P2 STS42 350A 27.8 24.32 21.97 17.26 24.2

1 P T E B R FE RO C

2

3

4 JIS

RHR-008

RHR-060

RHR-8-020

RHR-8-030

RHR-8-040

RHR-8-060

RR-8-070

RHR-24-010

RHR-8-010

RHR-061

RHR-60A-010

RHR-61-020
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1

1

1.

1
AS

6 7

2.

2.1

400
49N

5kgf 1 40 40

2.2

 4-2



2

-1

2 4%
8%

-1

2.3

No.4

-2

SUS304

STS480

SFVC2B

STPT410

-1



3

3.

3.1

1 1 -1
1

-1

SFV

STS42

SUS316LTP

SM41C

2

-2

-2



4

4.

4.1

-2
-1 -4

-2

(163,4)
<

(164,4) (161,5)
>

(160,5)

(155,6)
<

(158,9) (150,6)
<

(155,6)

(145,6)
>

(144,6) (139,7)
<

(140,7)

(149,4)
>

(148,6) (145,5)
<

(146,5)

-1
-2
-3
-4
-1
-2



5

-1

1.

2.

.

3.

180

270

0

90

270

0

90

180

90 90

0 0180 180

180

270

0

90

270

0

90

180

90 90

0 0180 180

163
( 4)

164
( 4)

161
( 5)

160
( 5)

40 4 6

5.71

1.90



6

-2

1.

2.

3.

155
( 6)

158
( 9)

150
( 6)

155
( 6)

40 6 9

338
248

158
68

338
248

158
90

180

270

0

68 90

180

270

0

270
90

270 90

338
248

158
68

338
248

158
90

180

270

0

68 90

180

270

0

270
90

270 90
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-3

1.

2.

3.

145
( 6)

144
( 6)

139
( 7)

140
( 7)

40 6 7

0

270 90

0

270 90

0

270 90

0

270 90
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-4

1.

2.

3.

149
( 4)

148
( 6)

145
( 5)

146
( 5)

40 4 6

0

270 90

180

0

270

180

90

0

270 90

180

0

270

180

90
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-1

1.

-1
-1

SUS316NG SFVQ1A

pre=16% 8%
0.25 5
2.5% SUS 2.0% LAS

2.

-1

3.

pre16 8

��������
pre=16%

��������
pre=16% pre= 8%pre=16%

�	
���
pre= 8%pre=16%

�	
���

-1
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-2

No.4

1.

-1

2.

-2

�� � �

-2

-1

No.4
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1.

-1

-5-3-2

123

126

127

CRD

PCV

H2O

N2
N2

122 121

120

CRD

105

113

112

103104

101

102

F501

F502

-1

123

126

127

CRD

PCV

H2O

N2
N2
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