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1

JEAG4601-1987

2

150kg/mm2

Ni (1) Usage Factor(F)
Usage Factor(F) N0

Ne

(F)

→

→

1



Ne

21

1

NS 14 

EW 16 
(TMSL+ 23.5m) 

UD 21 

NS 18 

EW 15 
(TMSL - 8.2m) 

UD 21 

2



3
21 7 16 10:13

2007 12 31 2

2 7 5

7 16
10 13

7 16
15 37

7 25
6 52 

7 16
10 52

7 16
10 18 

7 16
10 16

3
( ) 

NS
EW 
UD 

267
356
355

170
135
74

49
43
23

19
27
33

22
31
30

27
27
16

80MPa
50Gal

356 Gal 80MPa 50Gal 

2 3
1 22 1 (1)

22

3
+ +

3
(TMSL23.5m) 

NS
EW 
UD 

14
16
21

17
17
21

3
( ) 

NS
EW 
UD 

18
15
21

19
16
22

 21  22
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� 0.106 0.109 0.136 0.153

y¬4`aR 0.1³Q+4°�




�

È 6� �S���¦e!�h��cË� ÛÚ
cz{TúXMûüN«xd

È 5� �S���¦e!�h��cË� ÛÚ
c�����N«xd

5ß3��o��WÙ 
� È 1�ö÷ÖøùN5b�Nþ+.��u;àá#¬q�«xN���.�
S���¦e!÷ø����>ñòë�ó��|#}�O�à4?@7RA3�

!".��r�«x�¦���§�S��+ó��|#}�O;%\8&=P!

=>*<8.÷ø����!">ñòë�&=4W*7��/0123456P

!>W��r!A 
 
Ã�����N«x 
� È 1�Éqr!>¦-��!"�* 8Á���u;,-.QR¸ 5�Éqr!
>¦-.%�S��+�|#}�Oà*¬q�=>4W�!>.y¬4`a��

Z3*/0123��Q!>W��r!A 
 
 
 
 
 
 
 
 
 
 
�

�

�

½z{TúXMûüN«x 
� È 1�Éqr!>¦-��!"�*�Á���u;,-.QR¸ 6�Éqr!
>¦-§�<S��+,!eZ+|#}�Oà*¬q�=>4W�!>.y¬4

`a��Z3*/0123��Q!>W��r!A�

�

�

�

�

�

�

�

�

�

�

�

�'�

�'�

�'�

('�

�'Ý� Ý'��

¸ 6� ó��|#}�O>�h��
cz{TúXMûüN«xd

� ÛÚ
F	²³

�h
��
(S) ùú ûü íî

¹ 0.245 0.031 0.227 0.005 

� 0.187 0.219 0.017 0.104 

. 0.156 0.023 0.100 0.077 

e 0.137 0.158 0.275 0.131 

] 0.114 0.052 0.117 0.165 

2 0.107 0.023 0.118 0.091 

ø4ZF	²³ 

� ÛÚ
F	²³

�h
��
(S) ùú ûü íî

¹ 0.177 0.051 0.001 0.003 

� 0.118 0.023 0.023 0.008 

. 0.117 0.015 0.010 0.018 

e 0.109 0.023 0.029 0.000 

¸ 5� ó��|#}�O>�h��
c�����N«xd

�'�

�'�

�'�

('�

�'Ý� Ý'��



��

È 8� �S���¦e!�h��cË� ÛÚ
c��T¡��N«xd

È 7� �S���¦e!�h��cË� ÛÚ
c§º�N«xd

�

¯§º�N«x 
È 1�Éqr!>¦-��!"�* 10Á���u;,-.QR¸ 7�Éqr
!>¦-§�<S��+,! 3Z+|#}�Oà*¬q�=>4W�!>.y¬
4`a��Z3*/0123��Q!>W��r!A 

 
 
 
 
 
 
 
 
 
 

 
 
×��T¡��N 
¸ 8�Éqr!>¦-§�<S��+,! 1Z�¦��.Ìó��|#}�O

� 5 Á(8��;,!;.È¹�Éqr!>¦-��!"�* 10 Á5í���
;,!RX.y¬4`a��Z3*/0123��Q!>W��r!A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�'�

�'�

�'�

('�

�'Ý� Ý'��

¸ 8� ó��|#}�O>�h��
c��T¡��N«xd

�'�

�'�

�'�

('�

�'Ý� Ý'��

¸ 7� ó��|#}�O>�h��
c§º�N«xd

� ÛÚ
F	²³

�h
��
(S) ùú ûü íî

¹ 0.171 0.033 0.118 0.150 

� 0.128 0.041 0.295 0.015 

. 0.110 0.558 1.160 0.241 

e 0.103 0.234 0.242 0.061 

] 0.101 0.164 0.121 0.051 

� ÛÚ
F	²³

�h
��
(S) ùú ûü íî

1 0.276 0.007 0.605 0.117

2 0.155 0.356 0.029 0.160

3 0.147 0.205 0.055 0.161

4 0.122 0.231 0.079 0.116

ø3ZF	²³ 

ø1ZF	²³ 



��

 
6ßQ>X 

÷ø����!">ñòë>�&=;àá#%\������h��4�o

��?¯.��!">/0123���u;¬q�o����.÷ø����

!">ñòë>�&=���4?@7RA 
ö÷ÖøùN«x��.÷ø����>ñòë�à+ó��|#}�O4y¬

7.|#}HOS�;OÖ+��/04`aR;.Z3*y¬Å>�Ø(à�

<�!"><aRA 
QR."#Yà�¦ Ë��u;àá#z<�«x���.�S��+�÷

ø����>ñòë�&=4?@7R;.��r�o�����§�S��+

&=;%\8<!=>*<8.��!"���u4W*Prã.&=4W*7�

�/012��Q!��>W��r!A 



1

� ��z{T÷ø�ó�Í8;cØPo���Ì�������

��

1.� ���
Bhia�/0+*.z{T÷ø�ó�Í84W*7<�c5îwóÎx

>�?d÷øSæO��Z7R÷ø����!"4`��o����/0

4çê7��!;.Ê�;�@ov¬��������.	�RXz{T÷

ø�ó�Í84W*7Rc5îwóÍx>�?dWé4`?=>>7��!A

3=+.BCDE#+*.àá#/0!"�ä7�«xN�u��@~�

��.z{T÷ø�óÍ8���4W*P!>>��.ñò°±>÷ø��

��!"�&=����,à��/04çê7RA�

�

2.� z{T÷ø�����¦e!óÍ8����
7 ��z{T÷ø��Þïð������óÍ4W*7R\��VNS

æOc¸ 1(b)d����4çê7.óÎ�÷ø����!">�àá4`a
RA¸ 2 ��¤ÚcTMSL+23.5�d+�ó��stu|#}�O�àá4É
PA

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

9

10

8

7

6

5

4

3

2

1

-13.7

-8.2

-1.7

4.8

12.3

18.1

23.5

31.7

38.2

49.7

16

15

14

13

12

11

RCCV

b
j

vÝ

1ù|~¨

T.M.S.L.(m)

K1

K2

K3

K4

K5
KH

�+ãT

26

25

24

23

22

21

20

19

17

18

27

28

v�

K�

KR[�\µ [�\µ [�\µ

�+ãT 

ú 

G
L

T.M.
S.L 
12.0

m
(GL)

G
L
G
L

T.M.
S.L 
12.0

m
(GL)

Þß±àáâ,X+Wãävw,+*Ñ

*

0

,

X

*+*0 *+0 0
78Ð�Ò

�
�
�
Ðå
Ò

� HIæçè
� HIéêë¶KéìM&í)
� HIéêë¶KéìM&î)

Þß±àáâ,X+Wãävw,+*Ñ

*

0

,

X

*+*0 *+0 0
78Ð�Ò

�
�
�
Ðå
Ò

��HIæçè
��HIéêë¶KéìM&í)
��HIéêë¶KéìM&î)

¸ 1ßz{T÷øSæOc�ïð�±d

¸ 2ß7��z{T÷øó��|#}�O�àá

(a) óÎSæO (b) óÍSæO



2

3.� z{T÷ø�óÍ8;o�/0�cØP������
�

3.1� ñò°±>÷ø�����&=�W*����
BCDE#+*.z{T÷ø�óÍ8�o�/0Ì���4WéP!>�

M�ñò°±>÷ø����!"�&=�W*7�Wé4`?A

óÍ84W*7Rz{T÷øSæO+��rRó��|#}�O>ñò°

±4àá7cñò°±�,!�¤Ú TMSL+23.5m ��d.����¦e!Ì
��à4äX.=�à4�§���ó��|#}�O�R��y¬P!Ay

¬S�ó��|#}�OcóÍd4`��o��/04çêP!A

z{T÷ø�ó��|#}�O>z{T�Ì�
�ó��|#}�O�y

¬�±4¸ 4.¸ 5�ÉPA�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Rï	

ðñòóÞßC�ô�7õ�ö

÷ø�����
ùÝ����

�������FGúû
ü

!ýSJNESSH20þ8�27�

¸ �ß÷ø����cóÍd�ñòë� !y¬�± Ý²z{T÷øó��|#}�O

¸ 3ßz{T÷øó��|#}�O�ñò°±� !y¬�Ij��

Þß±àáâ,X+Wãävw,+*Ñ

*

0

,

X

*+*0 *+0 0
78Ð�Ò

�
�
�
Ðå
Ò

� HIæçè
� HIéêë¶KéìM&í)
� HIéêë¶KéìM&î)

Þß±àáâ,X+Wãävw,+*Ñ

*

0

,

X

*+*0 *+0 0
78Ð�Ò

�
�
�
Ðå
Ò

��HIæçè
��HIéêë¶KéìM&í)
��HIéêë¶KéìM&î)

�

Þß±àá�0+��ävw,+*Ñ

*

0

,

X

*+*0 *+0 0
78Ð�Ò

�
�
�
&
å
Ò

� HI��è

� HIéêë¶KéìM&í)

Þß±àá�0+��ävw,+*Ñ

*

0

,

X

*+*0 *+0 0
78Ð�Ò

�
�
�
&å
Ò

��HI��è

��HIéêë¶KéìM&í)



3

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�	!
 ��[��

�?

æçè
��

��&�)

�	!
 ��[��

�?&��)

0

1

2

3

4

5

0.01 0.1 1

0

1

2

3

4

5

0.01 0.1 1

0

1

2

3

4

5

0.01 0.1 1

¸ 5ß÷ø����cóÍd�ñòë� !y¬�± 2²z{T�

Ì�
ó��|#}�O

÷ø��·g���SæOcóÎd

÷ø-�·g���SæOcóÍd;JNES
Wé!"4`�R

¥

¥²z{T÷øSæOÌóÍ84Å�7ñò°±>�Z¨84ðíq�!�*��#<Wé;½�+,-

c��íîïðd.H�+*.q��z{T÷ø�%��·4g�q�RSæO��F�*�a��<

�RX.BWé+* s*,++��7Ró��|#}�O4`�RA�



4

3.2� 7�� ��/0�'�o�

Bhia��@]u/0!"�àá#ä7�c/0123/Z3<1.5dî
°�u��@~4dZ7Wé4`aRAî°��<�Wé4 3.3Õ3.7Ñ�É
PA�

;�����N� cZ3: 219 MPa./0123: 235 MPad
;0Æ8�|N cZ3: 0.6./0123: 1.0d
;ö÷ÖøùN cZ3: 87 kN./0123: 88 kNd�
�

3��àá#/0!"�ä7�u��@~���*î°ë���'�>

7��<�A�

Nþ '�>7<�ë�

"#«�Oûüè�N ñò°±4`�R/047��!RX

ìí8��KUîN

�?���	N

§�S����h��;.ñò°± -÷ø�����ï;

%\�����,!

z{TúXMûüN â'3?� !Z3* 13kN+,!;.SRSS¥� !Z
3* 9.3kNA/0123 14.7kNÄZ3 9.3kN >1.5 

§º�N â'3?� !Z3* 31kN+,!;.SRSS¥� !Z
3* 28kNA/0123 44�NÄZ3 28kN >1.5 

ð�N

z{Ty�ûü�N

z{Ty�ûü��N

H�gK÷ø�ó��|#}�O+/0qr!o�AH�g

K÷ø*\�SæO+��4äX�¦-.�§���\Ú�

��4��7�o�������`���!RX.VÐ#<

/0><a��!c¸ 6��d
¥+v++�CR?ÞïD�

�

�

�

� T
1

T
9

T
K

T
A

�V

|�;�è
ö
Î8W*

H�gK#æ|
HO

�+ãT

��µï
ð

44.3

12.3

Ñ1.1

Ñ5.1
Ñ7.9

4.9

25.8

20.4

31.7
30.9
29.3

38.6

T.M.S.L(m)

T
1

T
9

T
K

T
A

�V

|�;�è
ö
Î8W*

H�gK#æ|
HO

�+ãT

��µï
ð

44.3

12.3

Ñ1.1

Ñ5.1
Ñ7.9

4.9

25.8

20.4

31.7
30.9
29.3

38.6

T.M.S.L(m)
�õ������[���?ä�¨��â,*+-�

*

,

-

.

*+*0 *+0 0
78Ð�Ò

�
�
�
&
å
Ò

æçè&vw0+*Ñ)

àá��FG&vw0+*x)

/��H�gK÷øó��|#}�O

¸ 6ß7��H�gK÷øó��|#}�O>��SæO



5

3.3� �����N«xu��@~c7��µZ3:219 MPa./0123:235
MPad���/0�

�

cóÍ�ÀW*7R§¨d

È 1 -qÈ#ð�S��+,! 1Z, 2Z�¦
e!ó��|#}�O�óÎ(û)>óÍ(�)��
}* 33Âc=1.36/1.03d+,!RX.

39c��dé1.33+180c��5bd¥=232MPa

><-/0123456P!A

�

�

��

�

cóÍ.ñò°±>�&=4W*d�

È 2 -qÈ#ð�S��+,! 1Z, 2Z�
¦e!ó��|#}�O�óÎcûd>óÍcñ

ò°±� !y¬.�d��}* 17Â
c=1.20/1.03d+,!RX.

39c��dé1.17+180c��5bd¥=226MPa

><-/0123456P!A

�

�

Þß±àá�0+��ävw,+*Ñ

*

0

,

X

-

*+*0 *+0 0
78Ð�Ò

�
�
�
&å
Ò

��HIéêë¶KéìM&í)
��HIéêë¶KéìM&î)

®1@
2@
®

Þß±àá�0+��ävw,+*Ñ

*

0

,

X

-

*+*0 *+0 0
78Ð�Ò

�
�
�
&å
Ò

� HIéêë¶KéìM&í)
� HIéêë¶KéìM&î)

®1@
2@
®

Þß±àá�0+��ävw,+*Ñ

*

0

,

X

-

*+*0 *+0 0
78Ð�Ò

�
�
�
&
å
Ò

��HIéêë¶KéìM&íSæçè��)
��HIéêë¶KéìM&î)

®1@
2@
®

Þß±àá�0+��ävw,+*Ñ

*

0

,

X

-

*+*0 *+0 0
78Ð�Ò

�
�
�
&
å
Ò

� HIéêë¶KéìM&íSæçè��)
� HIéêë¶KéìM&î)

®1@
2@
®

���
���CS����
���C�'������ 39MPaS186MPa �l��SUOk�j�C� 219MPa ��
ùg��l l!!""��#$#
��
���C� 39MPaS������Ch 180MPa �pý�ùg�Ý�!

È 1ß�����N«x�� ÛÚ.��stu

È 2ß�����N«x�� ÛÚ.��stu

¸ 7ßR/B TMSL-1.7mó��Koþ�²¸

¸ 8ßR/B TMSL-1.7mó��Koþ�²¸

%%%

0.49

1.15

1.43 

1.36

0.90

NS

%%%%%%%%%%%%%%%%%%%%%%%%

1.03 0.95 0.81 0.0030.0010.0510.1771

EWEWNSUDEWNS
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