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7.5.1-1 8/9

MPa MPa 1

217 374 B 4

167 260 B 4

87 363 B 4

30 90 B 
kN

4

206 364 B 4

5 27 B 
kN

4

131 363 B 4

17 45 B 
kN

4

126 431 B 4

129 280 B 4

201 380 B 4

247 280 B 4

92 366 B  

178 280 B  

161 344 B 4

0.91 1.0 B 
3
4



7.5.1-1 9/9

MPa MPa 1

66 354 B 4 

190 280 B 4

120 318 B  

228 246 B  

76 208 B  

0.48 1.0 A1 3

63 363 B  

0.63 1.0 B 3

117 309 B  

112 160 B  

128 300 B 4

171 280 B 4

1 [A1] [A2] [B]
A1 Ss

A2 Ss

B
2 Sd
3

/ / 1
4
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7.5.2-1 1/3

G 1 G 1

2

0.76 10.0 0.79 1.0 

 0.76 1.4 0.79 1.0 

 0.76 2.4 0.79 1.0 

0.76 10.0 0.79 1.0 

 0.87 1.4 0.74 1.0 

3.57 10.0 0.74 1.0 

 0.97 1.6 0.88 1.0 

0.97 2.3 0.88 1.0 

1.26 2.3 0.90 1.0 

 1.26 2.6 0.90 1.0 

 1.21 2.6 0.87 1.0 

0.89 1.1 0.85 1.0 

0.89 1.8 0.85 1.0 

1 G=9.80665 m/s2

2



7.5.2-1 2/3

G 1 G 1

2

C 2.96 10.0  1.12 6.2  

K 6.32 9.6  1.53 6.1  

CUW 3.06 6.0  1.22 6.0  

RHR A 5.2 6.0  1.0 6.0  

RCIC 2.35 6.0  0.99 6.0  

HPCF CSP C 1.43 6.0  0.97 6.0  

FDW
A

1.5 6.0 1.0 6.0 

RCW A 1.2 6.0 1.0 6.0 

RSW C 1.1 6.0 0.9 6.0 

SGTS A 1.31 6.0  1.08 6.0  

FCS A 2.66 6.0  1.02 6.0  

1 G=9.80665 m/s2

2
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F+å�½

� �¶�Ïhi¶,·� �É,+®¯�-FG�-½

� D0£AS<�qrs�ZñS��«Ã©ª«��+¶®¯¿^§¨-®ê'�

hi0q«Ã�ù«¿%��Ïhi D+§¾<

C0¢AS<�qrs�ZñS��«Ã©ª«��+¶®¯¿^§¨-®ê'�

hi0q«Ã�ù«¿%��Ïhi C+§¾<

ASS� � �¯71°T.4�1°�û1±

HNA� � ��A�r5c�

1. � ê
���jkS

(1) 3ª1 1ê
���jkS

3ª1 1ê
���jkS}É 1�1+å�½

É 1-1� 3ª1 1ê
���jkS

'�ÐË À�À��'�
À��'� + 
À�ÈÉ'�

|�Í'�
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i

D(£AS)
��ASS¶,· HNA�

Min[2.4Sm�(2/3)Su]
��Ù¨-*��ö�(2/3)Su

²³�´�1) 1.5Min[Sm,B�2]

��4� ´��hµ_

� ;�  B�q«Ã�ù«¿%�~¶�öyÉ Part7,�¼yxS



(2) 3ª1MCê
���jkS

3ª1MCê
���jkS}É 1�2+å�½

É 1-2� 3ª1MCê
���jkS

'�ÐË À�À��'�
À��'�� +
À�ÈÉ'�
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D(£AS)

(1) "#��H�þ

��ASS¶,· HNA�Min[2S,0.6Su]
��Ù¨-*��ö�0.6Su

(2) <H�þÐ

��ASS¶,· HNA�1.2S
��Ù¨-*��ö�Min[Sy, 0.6Su]

²³�´�1)

�4� ´��hµ_

(3)� 3ª1 2�3ê
���jkS

� � � 3ª1 2�3ê
���jkS}É 1�3+å�½

É 1-3� 3ª1 2�3ê
���jkS

'�ÐË À�À��'�
À��'�� +
À�ÈÉ'�
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D(IVAS) 0.6Su ²³� 1.5)
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2.� ���jkS

01<3ª1 1����jkS

� 3ª1 1����jkS}É 2�1+å�½

É 2-1� 3ª1 1����jkS
'�ÐË À�'� (�+ÈÉ)
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D(IVAS) Min[3Sm�2Sy]

02<3ª1 2�3����jkS

� � � 3ª1 2�3����jkS}É 2�2+å�½

É 2-2� 3ª1 2�3����jkS
'�ÐË À�'� (�+ÈÉ)
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�J�-*�·±	û>`�}¸¹Çc

Min[3Sh�2Sy]
�J�-*�·±	û>`�}¸��®Çc

0.9Su

03<3ª1 4����jkS

� 01Ï.123��,Ê+}ÎÏ�-Çc+®¯��3ª1 2��
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3.� N�ôA"#P���jkS

01<N�ôA"#P���jkS

N�ôA"#P���jkS}É 3�1+å�½

É 3-1� N�ôA"#P���jkS

'�ÐË À�À��'�
À��'�� +
À�ÈÉ'�
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D(IVAS)
��ASS¶,· HNA
�Min[2.4Sm�(2/3)Su]

��Ù¨-*��ö�(2/3)Su

²³� 1.5) 1.2 Sm

02<N�ôA"#P�12�£w

� |�Í`�GÈÉ67{�4¥{`§¨-3ª1N�ôA"#P��Ï

hiC(¢AS)¶,·D(IVAS)+¶®¯��<;�}º»Ø�`¨Ë���®½

� 	
cf
AP


$
� 	

bf
ZM


¼ 1 

� � � �,�� ½	R¼5 �Çc+ÔÏïD-½xpØ�$y¾;+,� ½	R

¼0.5G�-Çc��$y¾�¿U}n¾�-©G¥ïD-½©©ï�

P �|�Í`�0N<
A �d�À0mm;<
M �ÈÉ67{�40N�mm<
Á �d�µ_(mm¤<

Â� �|�Í`�+��-12'�(MPa)
Â� �ÈÉ67{�4+��-12'�0MPa<
´ ���*

½ ��f(mm)
R ����XñÃÄ(mm)
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��|�Í`�+��-12'�0Â�<

�   F     � � � 0Å¼Å1<� �

Â�Æ F â � �� 	�

�
�

�
	�

���� 12
6800

11 ���cF
g� � � � � �  (Å1ÇÅÇÅ2)

È�{Å}      (Å2¼Å¼800)

©©+�

� � È�{Å}Æ0.6 � �

�
�

�
�
�

�
�
�

�
�
���� �

� 16
1exp1901.01E

� � � � � � � �

��ÈÉ67{�4+��-12'�(Â�)
�   F      (Å¼Å1)

Âb� � � � F â � �� 	�

�
�
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���� 13
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11 ���bF
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�   1.0      0Å¼Å1<

� ´Æ 1.0$
g

F
13600

(Å�Å1) � � � � � � � � � �  (Å1ÇÅÇÅ2)

1.5       (Å2¼Å)

©©+�

� � F �«Ã�ù«¿% SSB�3121.1+¶®¯^y- F�S(MPa)
� � E ��ö�É��µ_(MPa)
� � Ê �����Ë(mm) 
� � Ì ���EF%(Æ9.80665m/s2)
� � ÅÆR	Ê�Å4Æ1200g	F�Å;Æ8000g	F�Å¤Æ9600g	F
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NO"#P+®¯��N�ôA"#P���jkS}kÏ�-½

5.� ôA"#P���jkS

ôA"#P���jkSïÎÏ�-,	�ÍÎ�-F�G¶�ïß-½
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0�<�®êÎÏ'�  (MPa) 

ÂÏ
0�<�®êezd'�  (MPa) 

Â�
0�<�®ê�Í'�  (MPa) 

Â�
0�<�®êÈÉ'�  (MPa) 

ÂÐ
0�<�®êô�'�  (MPa) 

(�)� 3ª1 3ôA"#P¶,·Ù�¸ôA"#P+��-ÂÊ�ÂÏ�

Â��Â��ÂÐ�S�}(+¶®¯��FSGØ¯��S}Ï®-½
� � FÆMin[SÑ�0.7Su]

� xpØ�ÎÏ�%¥ 40Ò}�Ó- ASS¶,· HNA��
� � FÆMin[1.35SÑ�0.7Su�SÑ(RT)] 
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�ÂÏ
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�Â�

Ó
�Â�

Ó
�ÂÐ

Ó

�Ïhi D(IVAS)+��-��jkS}}(�-�+ÂÊ�ÂÏ�Â��Â��

ÂÐ�S}}(�-�+¶®¯�Sy¶,· Sy(RT)}Ù¨I¨ 1.2SÑ¶,·

1.2Sy(RT)G�bøÓ¯}(ØxS(MPa)
3ª1 1�2�3�MCôA"#P���jkS�-F�(1)�(2)+,-²�

G�-½

(1) 3ª1 1ôA"#P���jkS

� � a�ê
+ö¢+,�÷~`�¨-ôA"#P

� � � ê
+ö¢+,�÷~`�¨-ôA"#PïßG¯�Ù���¥��þ

���}ÝÞ§e-¶Ù¨�ß-²�+®¯�ê
���þG¿Þ��

jkSG�-½
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b��,-*�ôA"#P(÷54;}�
)

� � � ÷54;}�
��jkS}É 6�1+å�½

� � � �¶�12+��-��¥���Çc�3ª1 MC ê
�12+��-

���}kÏ�-©G¥ïD-½

É 6-1� 3ª1 1ôA"#P���jkS�÷54;}�


À� �� '� ��1'�

ÐË

Ï

hi
ÎÏ ezd �Í ÈÉ ô�

D(£AS) 1.5ft
Ó 1.5fs

Ó 1.5f�Ó 1.5fb
Ó 1.5fp

Ó

�1� '��ace¥nÓ�¨-Çc�ace'�+�Ø¯²��}EÊ©G½

c�÷54;

� ÷54;���jkS}É 6�2+å�½

É 6-2� 3ª1 1ôA"#P���jkS�÷54;

À�'��1'�

ÐË

Ï

hi
ÎÏ ezd

D(£AS) 1.5ft
Ó 1.5fs

Ó

�1� '��ace¥nÓ�¨-Çc�ace'�+�Ø¯²��}EÊ©G½

(2)� 3ª1MC�2�3ôA"#P���jkS

� � ÔÕ(1)3ª1 1ôA"#P���jkS}kÏ�-½
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(3)

(4)

6 3

6-3 ( )

 D( AS)
(

(2005 9 ))

(5)  

CC FAK131.05.1 ��  

    
K1

FC MPa
AC mm2



(6)� rsN%&ê
ª.Tþ���jkS

� � � ª.T´û74+ÝÞ-$¸U�b��É 6-4�²³+ÖÉ-U�b�¡

Ë+'Þ�Ù¨I¨×³+ÖÉ-®êU�b�S}�Ó¯����® (qZ

ñÏrs�«¬¿%� Ø�3�74ÙrsN%&ê
¿%� JSME S 

NE1-2003�(�Ú&Û� �B	û��)+k�) ½

É 6-4� ª.T´û74�®êU�b

U�b�¡Ë ®êU�b

`�hi U�b�¡Ü � �GÈÉ�P

�ÍU�b 0.005 0.014
¢¶,·£

ÎÏU�b 0.003 0.010

(7)� rsN%&ê
8.fùª4ù3=���jkS

� � � Á`�hi+¶®¯4�´1ª�þ¶,·Ýþ+ÝÞ-�*ezd��

-F+å�Ã}�+,�Ã}ØxS}�Ó¯����® (qZñÏrs�«

¬¿%� Ø�3�74ÙrsN%&ê
¿%� JSME S NE1-2003�(�Ú&Û�

�B	û��) +k�) ½

� � QA=b�j{´�fs + 0.5wft(pw-0.002)}

QA � �®ê�*ezd� (N) 
b � �d��ë(mm) 
j � �d��'���ÇÞ�ï�d��R¿e®� 7/8)�S(mm) 
fs � �Ø�3�74�®êezd'�% (N/mm2)

� � pw ��*ezd�+��-í$ß�àßH

� � � wft� � ��*ezd�+��-í$ß�®êÎÏ'�%(N/mm2)

´ � �á«Øµ_

ó �ßA���



ó �ßa���

ó~ 7.4

=>	
�J�»	?BCDEF%+®¯

� =>	
�J�»	?BCDEF%��qrs�ZñS��«Ã©ª«�

JEAG4601�1991¬í�+¿^§¨¯®-¥�WX�Y�bïß��Z[�Y

+®¯�¿^§¨¯®�®½

� TU�£¤âã;}²G+Z[�Y�	?BCDEF%}^y-GG²+�

WX�Y�	?BCDEF%+®¯²a[Ø}E®��������+Ï®

-½

� =>	
�	?BCDEF%+v�-��TU(4)}-F+å�½

(1)� Z[�Y�	?BCDEF%�«^

� a)� µ}�
	


� � � ®�¨�	
²Z[�Y�~�¥�
'(«ë¥J§®©G���Z[

�Y�Oþä�åD�¥�+,-0K�·�}n¾�-����®¹æS

(1.0G)}Z[�Y�	?BCDEF%G�-½

� b)� À�µ(Ö37�µ�ç74µ��èùª.µ�èwµ)

� � � Ö37�µ�ç74µ¶,·�èùª.µ�����'(«ë+,�

Z[�Y�'(EF%²WX�YG¿Â+LD
�-½Ù©ï�TUâã

+¶®¯�µ�éþ�'��ê�%¥J§®oòë=Ö37�µ¶,·o

òë=�èùª.µ+®¯µ=£¤}E®�Z[�Y+®¯� 6.0G}

��-EF%�ï	?@A}BCØx½�G¯�Ö37�µ�ç74µ¶

,·�èùª.µ�Z[�Y�	?BCDEF%� 6.0GG�-½



� � � èwµ��Oþzã���+,�ë=hi}@AØ,ÊG�-�¥$
�

J��+,-àá}s`+
®"#ïß-½"#¥?ìïß-©G���

WX�Y¶,·Z[�YEF% 6.0G+�Ø¯�Oþzã���GKi13

+ëÏ�-J��G�í�c®}��Ø�J�»+¶®¯ghi�x�î

hi¥@A§¨-©G¥BCïDx½�G¯�èwµ�Z[�Y�	?B

CDEF%��6.0GG�-½

� c)� ·ïµ0æ5ò��µ�æ5òðØ��µ�¸¹º�=�13ª4µ<

� � � æ5ò��µ��=ó^+®¯��WX�YEF% 10G�Z[�YE

F% 6.2G�¿»Eµ£¤¥Ed¨�	?@A¥BC§¨¯®-½�x�µ

�ã�	?@A��GØ¯µ��éþïß-ñ733�>~Qþ+®¯�

�,��=ó^�ò��¥BC§¨xEF%+,�'�}}(Ø�®ê'

�-Fïß-©G}BCØx½�G¯�Z[�Y�	?BCDEF%� 6.2G

GØx½

� � � æ5òðØ��µ�Z[�Y�	?BCDEF%��qrs�ZñS��

«Ã©ª«� JEAG4601�1991 ¬í��^»+môØxµ=£¤TU}

²G+ 6.1GGØx½

� � � ¸¹º�=�13ª4µ��À�µ�oòë=Ö37�µG¿Â�"#

ïß-½Ù©ï�À�µ�	?BCDEF%G¿Â+�WX�YEF% 6.0G�

Z[�YEF% 6.0G+�Ø¯�µ�éþïß-ñ73þ���}E®�®

ê'�-Fïß-©G}BCØx½�G¯�¸¹º�=�13ª4µ�Z

[�Y�	?BCDEF%��6.0GG�-½

ó �ßa�l�



(2)� WX�Y�	?BCDEF%�a[Ø

� � WX�Y�	?BCDEF%}«^�-�+môØxTU�£¤K7è�

ó~;}E®�WX�Y�	?BCDEF%�a[Ø¥�?ïß--F�	


+®¯��x+WX�Y�	?BCDEF%}«^Øx½

� � a)� 01ÏKi7n5Zñ	0.�Tþ<

� � � rs�Zñ©ª	"ïEd¨x�����°�£¤+¯�.�T��3

	"�µ=£¤¥Ed¨�WX�YEF% 1761Gal(ô 1.8G)�ï	?@A�

-©G¥BC§¨¯®-½�G¯�01ÏKi7n5Zñ	.�Tþ�W

X�Y�	?BCDEF%} 1.8GG�-½

� � b)� æ5ò��µ

01<c)+åØxµ�=ó^�µ=£¤TU¶,·µ�éþ�$%��T

U���WX�Y�	?BCDEF%} 10.0GG�-½

� �

c)� ¸¹º�=13ª4µ

01<c)+åØxµ�éþ�$%��TU���WX�Y�	?BCDE

F%} 6.0GG�-½

�

ó �ßa�A�



 

(3)

-1 1/2
1

G 2 G 2

10.0 3

3.2

1.4
3

 2.4 3

4.7
 2.6 

2.5
3

2.3

 2.6 
2.4

3

1 JEAG4601-1991

2 G=9.80665 m/s2

3
(1.0G)  

 
 



 

-1 2/2
1

G 2 G 2

1.1

1.8
3

3  1.6 3

6.0 6.0

 10.0 6.2
 9.6 6.1

6.0 6.0

1 JEAG4601-1991

2 G=9.80665 m/s2  
3

(1.0G)  
 

 
 
 



mn�ö 7.1

ÎÏDõö´7513���Ö+��-àá��+®¯

1. ����

jkJ�= Ss+,-ÎÏDõö´75�13���Ö��}E®�ÎÏDõö

´75���õWq}�^Ø�ÎÏDõö´75O�ÎÏDõö¶,·Fí��

��	
ý�àá¥�®©G}BC�-½

âã>+��ÎÏDõö´7513���Ö+,-õW� +�Ø�-F���

}EÊ½

��jkJ�= Ss+,-ÎÏDõö´75���õWq��^

��õW+,-ÎÏDõö´75W_;F+��-ÎÏDõö���?�ý�à

áBC

��õW+,-Fí����	
ý�àáBC

2. ��TU

2.1 jkJ�= Ss+,-õWq��^

2.1.1 ��+Ï®-J�=

ÎÏDõö´75�13���Ö°±� 3³�� 5³�f°±CDïß-

©G���jkJ�= Ss�ÊÚ Ss-5}��+Ï®-½

2.1.2 õWq��^�&

ÎÏDõö´75�13���Ö��+,-õWq��ö÷�øù�Á�

Y+®¯�0�Í�N§z9:Ø7>09:6K5�my-7.1.1mô<+¯

Ss-5}9�GØx»��9:+,�}^�-½

m �ß����



 
my-7.1.1� ÎÏDõö´75�9:6K5!� 

��ú±W_ 
��´75OoÇþÐ 
���þoÇþÐ øù�Y�'(»�� 

ö÷�Y�'(»�� 

����rs�ZñS 7		rsNùú 4í�	
�^¶,·d��û·

+ÎÏDõö´75�!�}Ù¨I¨my-7.1.2�my-7.1.4+å�½ 

 

2.1.3 õWq��^TU

�,�&+¯�^ØxjkJ�=Ss+¶`-ÎÏDõö´7513���

Ö+,-õWq}mÉ-7.1.1+å�½

mÉ-7.1.1� jkJ�= Ss+¶`-ÎÏDõö´75
13���Ö+,-õWq

NS�Y EW�Y
739m3 237ü3

�  
ýmnþ 
� � ����Õ�J�+¶`-õWq����>�w&+,� 178m3G��§¨¯®-½ 

m �ß��l�



 
 
 
 
 
 
 
 
 

LP�9d  
 
 
 
 
 
 

my-7.1.2� rsNùú 4í	
�^y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
my-7.1.3� rsNùúd�y0EWd�<� my-7.1.4� ÎÏDõö´75!�y

ÎÏDõö´75 
�:13	�4 

rsN�!5 

ÎÏDõö 
��ª�3 

êL 

#�y 

V 
 

m �ß��A�



2.2 õW+,-ÎÏDõö���?�ý�àáBC

� � �^ØxõWq��ÎÏDõö}���-?�+àá}çÓ�®½��dÚ�

õW�í6���´û����´75��������}�Þ¯í6�?ïß

��õö¥�(�-²�ï��®½

 
mÉ-7.1.2� õW»�õö´75W_BCTU

NS�Y EW�Y
�^õWq 739m3 237m3

ÎÏDõö´75�À ô 250.6m2 ô 250.6m2

�1»ÎÏDõö´75W_ 11.5m 11.5m 

W_;Fq ô 3.0m ô 1.0m 

õW�ÎÏDõö´75W_ ô 8.5m ô 10.5m 

ÎÏDõö��ª�3�§ 4.49m 4.49m 
 
 

2.3 õW+,-���	
ý�àáBC

2.3.1 õW+��-«Ã��n¾+®¯

��������¶,·	
�Í���ÍÂ�}R�-GG²+���+

'Þ¯�®+��Þ�}G-;��^��n¾¥�§¨¯¶��Ù���	?

¥�Ø�®,Ê«Ã§¨¯®-½

	
������+,-ü1�Ó®;�õW+�Ø¯²�������

��¶,·	
���	?}B¦ïD-,Ê+��^��n¾¼�V07�0e

D���<�«^��Ó®�(��«^;¥�§¨¯®-½

m �ß��a�



m �ß��u�

2.3.2 õW+��-���	
�àáBC

ÎÏDõö��´75O��õWØxW��V+«^§¨¯®-ùú��

5,��Fí��ñ�%�����´	�4+z9Ø�z9ØxW�¾K��

´	�4+«^§¨¯®-��´³�´+¯�¦è�3ý@W§¨-½�¥À�

¾K��´³�´¥	?e�¾Kù3=+W¥��GxGØ¯²������

�«¬�WÃ�+¯��§¨¯®-©G���õW+,���	?}��-

©G��®½�¶���GxW���+'Þ¯�D÷�ë���«³�´+¯

�b(�ë�+,��'�-©G+�-GnÓ¯®-½ 

-�+,��13���Ö+,-ÎÏDõö´75���õW+��-�

��	
ý�àá��®½

� � � �¶�õWØxW¥rsNùú 4 íLP�9d��Fí+z(Ø��¯r

sNùú�JFí+��-G�^Ø¯W_}£}�-G�1.7m �%G�-½

(xpØ�rsNùú 4 íLP�9d+�
¥ß-©G��(my-7.1.2 mô)�

õWØxW�Àþ�rsNùú 4í+��-G�^Øx½)

2.4� õW+,-õW+,-�*�(ý�àáBC

ÎÏDõö´75W¥J�+,-õW+,��Ó®Ø�03RD+�Gx

©G+,��*�(Øx©G+��-��GØ¯�rsNùú 4 í+ÅÆ�-

��þ�ÊÚ��§ 20cm-F+ÅÆ�-��þ+®¯���+'Þ¯wW2

3}°±Ø¯®-½�x�ÎÏDõö��´75°�+�}«^Ø�õWq�

;\}yG¯®-½



mn�ö 7.2

LM	
9:6K5¶,·NO"#P9:6K5+,-

J�'(9:TU0./<

7.2.2.4 ®+åØxLM	
9:6K5¶,·NO"#P9:6K5+,-J�

'(9:TU0ä 7.2.2.4-1 y�ä 7.2.2.4-24 y<�./+®¯�my-7.2.1�� � �

my-7.2.24+å�½

m �ßl���



 
 
 

�

 
 
 
 
 
  

����� �� �����l� ���� ���A

���a� ��� ����u�

9.402

12.332

15.262
16.563

18.716

26.013

4.950

6.904

20.494

22.163
23.553

0 5 10 15 20 

9.402

12.332

15.262
16.563

18.716

26.013

4.950

6.904

20.494

22.163
23.553

0 5 10 15 20

����� �� �����l� ���� ���A

���a� ��� ����u�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

 EF%ÚÛÜ�lÝ� EF%ÚÛÜ�lÝ�

 
my��ßlß��� !WX�Y� �

�L'(EF%0ä��Y<

my��ßlßl� � !WX�Y� �

�L'(EF%0"#�Y<
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.402

12.332

15.262
16.563

18.716

26.013

4.950

6.904

20.494

22.163
23.553

0 5 10 15

����� �� �����l� ���� ���A

���a� ��� ����u�

9.402

12.332

15.262
16.563

18.716

26.013

4.950

6.904

20.494

22.163
23.553

0 5 10 15

����� �� �����l� ���� ���A

���a� ��� ����u�

ezd�Úâ�¶AãäÝ� ezd�[â103kN] 

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

 my��ßlßA�� !WX�Y� �

�L'(ezd�0ä��Y<

my��ßlßa�� !WX�Y� �

�L'(ezd�0"#�Y< 
 

m �ßl�l�



 
 ����� �� �����l� ���� ���A

���a� ��� ����u�

����� �� �����l� ���� ���A�

���a� ��� ����u� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

67{�4Úâ�¶aãä�ÛÝ�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

67{�4Úâ�¶aãä�ÛÝ

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

EF%ÚÛÜ�lÝ� EF%ÚÛÜ�lÝ

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

����� �� �����l� ���� ���A�

���a� ��� ����u�

����� �� �����l� ���� ���A�

���a� ��� ����u�

9.402

12.332

15.262
16.563

18.716

26.013

4.950

6.904

20.494

22.163
23.553

0 4 8 12

9.402

12.332

15.262
16.563

18.716

26.013

4.950

6.904

20.494

22.163
23.553

0 4 8 12

my��ßlßu�� !WX�Y� �

�L'(67{�40ä��Y<

my��ßlß��� !WX�Y� �

�L'(67{�40"#�Y<

7.000
8.200

12.300
13.950

17.020

21.200

18.440

15.600

4.500
3.500
1.700

-2.100

-4.700

-8.2000 5 10 15

7.000
8.200

12.300
13.950

17.020

21.2

18.440

15.600

4.500
3.500
1.700

-2.100

-4.700

-8.2000 5 10 15

00

my��ßlß��rsNüý®�¶,·rsNBãjÆ

WX�Y�L'(EF%0ä��Y<

my��ßlß�rsNüý®�¶,·rsNBãjÆ

WX�Y�L'(EF%0"#�Y<

m �ßl�A�



 
 ����� �� �����l� ���� ���A

���a� ��� ����u�

����� �� �����l� ���� ���A

���a� ��� ����u� 
 
 
 
 

ezd�Úâ�¶aãäÝ�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ezd�Úâ�¶aãäÝ�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

7.000
8.200

12.300
13.950

17.020

21.200

-8.200

-4.700

-2.100

1.700
3.500
4.500

15.600

18.440

0 2 4 6

7.000
8.200

12.300
13.950

17.020

21.200

-8.200

-4.700

-2.100

1.700
3.500
4.500

15.600

18.440

0 2 4 6

my��ßlß�rsNüý®�¶,·rsNBãjÆ

WX�Y�L'(ezd�0ä��Y<

my��ßlß�¶rsNüý®�¶,·rsNBãjÆ

WX�Y�L'(ezd�0"#�Y<

����� �� �����l� ���� ���A

���a� ��� ����u�

����� �� �����l� ���� ���A

���a� ��� ����u�

67{�4Úâ�¶uãä�ÛÝ� 67{�4Úâ�¶uãä�ÛÝ

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

7.000
8.200

12.300
13.950

17.020

21.200

-8.200

-4.700

-2.100

1.700
3.500
4.500

15.600

18.440

0 4 8 12

7.000
8.200

12.300
13.950

17.020

21.2

-8.200

-4.700

-2.100

1.700
3.500
4.500

15.600

18.440

0 4 8 12

00

my��ßlß��rsNüý®�¶,·rsNBãjÆ

WX�Y�L'(67{�40ä��Y<

my��ßlß�lrsNüý®�¶,·rsNBãjÆ

WX�Y�L'(67{�40"#�Y<

m �ßl�a�



 
 ����� �� �����l� ���� ���A����� �� �����l� ���� ���A�

���a� ��� ����u� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EF%ÚÛÜ�lÝ�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

|��Úâ�¶AãäÝ�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

EF%ÚÛÜ�lÝ� |��Úâ�¶aãäÝ 

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

Þ
ßà
ß�
ßá
ßÚ
ÛÝ
�

���a� ��� ����u�

����� �� �����l� ���� ���A�

���a� ��� ����u�

����� �� �����l� ���� ���A

���a� ��� ����u�

9.402

12.297

15.266
16.506

18.716

26.013

5.066
6.795

20.494

22.163
23.553

0 4 8 12

9.402

12.297

15.266
16.506

18.716

26.013

5.066
6.795

20.494

22.163
23.553

0 4 8 12

my��ßlß�A�� !Z[�Y� my��ßlß�a� � !Z[�Y�

�L'(EF% �L'(|�

7.000
8.200

12.300
13.950

17.020

21.200

18.440

15.600

4.500
3.500
1.700

-2.100

-4.700

-8.2000 2 4 6 8 10

my��ßlß�ursNüý®�¶,·rsNBãjÆ

Z[�Y�L'(EF% 
my��ßlß��rsNüý®�¶,·rsNBãjÆ

Z[�Y�L'(|� 

7.000
8.200

12.300
13.950

17.020

21.

-8.200

-4.700

-2.100

1.700
3.500
4.500

15.600

18.440

0 2 4 6 8 10

200

m �ßl�u�



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[m/s2]

T.
M

.S
.L

.[m
] 

[m/s2]

T.
M

.S
.L

.[m
] 

 

T.
M

.S
.L

.[m
] 

T.
M

.S
.L

.[m
] 

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

-7.2.17
NS

-7.2.18
EW

-7.2.19
NS

-7.2.20
EW

7.388

8.395

10.161

6.795

9.402
9.645

0 2 4 6

7.388

8.395

10.161

6.795

9.402
9.645

0 2 4 6

7.388

8.395

10.161

6.795

9.402
9.645

0 4 8 12

7.388

8.395

10.161

6.795

9.402
9.645

0 4 8 12



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

[ 104kN m] 

T.
M

.S
.L

.[m
] 

[ 104kN m] 

T.
M

.S
.L

.[m
] 

 [m/s2] [ 103kN]

T.
M

.S
.L

.[m
] 

T.
M

.S
.L

.[m
] 

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

Ss-1   Ss-2    Ss-3

Ss-4  Ss-5

-7.2.21
NS

-7.2.22
EW

-7.2.23 -7.2.24

8.395

11.585

14.433

19.472

5.783
6.795

15.641
16.506
17.179

9.645
10.161

18.716

13.009

0 4 8 12

8.395

11.585

14.433

19.472

5.783
6.795

15.641
16.506
17.179

9.645
10.161

18.716

13.009

0 1 2 3

7.388

8.395

10.161

6.795

9.402
9.645

0 2 4 6

7.388

8.395

10.161

6.795

9.402
9.645

0 2 4 6



mn�ö 7.3�

����+¶`-qÌÞ���b}��ØxS+®¯�

 

1�ÌÞ�'�S 

ÌÞ�'���Ã}	Ø7>+,-1234567859:&+,�}(

§¨-Á�Y�67{�40M1�M2�M3<�ÊÚ���|�Y+��-6

7{�40M3<}Ï®¯}(§¨-½ 

 M1

M3 

 M2
� 

FS1$� 

my-7.3.1� �+ëÏ�-Á�Y�67{�4�

 

mnGØ¯�%���������ïWXØxæ5ò��¶,·���

����+¶`-�ÌÞ�67{�4�b+,-'�S}-F+å�½ 

 

mÉ-7.3.1� æ5ò��¶,·��������ÌÞ�'�S 

��� «¬ ��þ_ ZÝS0MPa< 

Ð& 55 
æ5ò�� 

0my-7.3.2mô< 
æ 8 

������� 
0my-7.3.3ymô< 

æ 83 

�m �ßA����



2���'���+¶`-ÌÞ�'��m® 

JEAG4601ï��ä 1¡03ª1 1�<�À�'�}}^�-�+�Ì

Þ�'��b+,-¸¹}«`�Ù¨}�Ó-Çc+��mÉ-7.3.2+å�G

¶��ã�®ê'�}a[�©GGØ¯®-½0¸¹S�./� 3®mô< 

�Õ-p+�æ5ò��¶,·�������+¶`-�ÌÞ�'�

���TU}å�½®�¨²�ÌÞ�'��¸¹S-Fïß-xy�%��

�ã�®êS�a[Ø�EG¯®�®½ 

 

mÉ-7.3.2� ä 1¡03ª1 1�<�®ê'� 

®ê'�hi À�À��'�
À�'� 

0ÈÉ'�}¸¹< 

¢AS 1.5Sm 

2.25Sm 
xpØ�ÌÞ�+,-'�¥ 0.55Sm}
�Ó-Çc+��ÈÉGÌÞ�+,-

'�+®¯ 1.8SmG�-½ 

£AS 2Sm 

3Sm 
xpØ�ÌÞ�+,-'�¥ 0.73Sm}
�Ó-Çc+��ÈÉGÌÞ�+,-

'�+®¯ 2.4SmG�-½ 

�m �ßA�l��



 

��� «¬ ZÝS0MPa< ¸¹S0MPa< 

æ5ò�� 63 91 

�

�

�

�

�

 ÌÞ�'��L��Ó 

0�ã��L'�ZÝÓG¿Þ< �

 

my-7.3.2� ���6K50æ5ò�< 

 

Ð& 

æ æ 

Mx1 

My1

Mz1

Mx2

My2 

Mz2 

Mx3 

My3 

Mz3

Çmn 1' 
�,°i7þ+¶`-ÌÞ�'�
�}(�&�-F�G¶�ïß-½
æGÐ&ï������¥�
Ä�J§®©G������Ð&
ïÈÉØ¯EG¯®-½ 
×y+å�Ð&�ÌÞ�'��
My3 }Ï®¯}(§¨-¥�¦(
>+æ#� Mx1 �x� Mx20Ð
&#G�67{�4�í�c®
}n¾Ø)^�-<}Ï®xÌÞ�
'�}}(Ø�©¨��ÌÞ�'�
}abcde¯Ð&þ���ÏÌ
Þ�'�GØ¯®-½ 

�m �ßA�A��



�

��� «¬ ZÝS0MPa< ¸¹S0MPa< 

������� 83 89 

�

ÌÞ�'��L��Ó

�

�

�

�

�

�

�

 

my-7.3.3� ���6K50������< 

 

Çmn 2'� �'���GÌÞ�+®¯ 

 M1 

M3

©©ï� 
2

3
2

2
2

1ip MMMM ��  
M1�M2=ÈÉ67{�4 
M3=ÌÞ�67{�4 

D0��*Ä 

Ip���d�N�67{�4

Z���d�µ_ 

P���O� 

t���*Ë 

 

 M2 
� 

FS1$�

 

����þ_�1$�}�y�G¶�+^�Ø��,���+,	}^

�ØxÇc�67{�4+,G¯ÝÞ-'��F,���G�-½ 

04<|�Y�'�  
Z

M
t2

PD
2
1S b0

1 � � � ©©ï�  2
2

2
1

2
b MMM � 

0;<�°�Y�'� 
t2

PDS 0
c   

�m �ßA�a��



0¤<ÌÞ�'�  
2Z
MM

I2
DS 3

3
0

t   
p

 

©¨,��'�$§ S}����¼y-©G¥ïD-½ 

 

� 	 � 	
Z2t222

MPD14SSS1SS1��S ip02
t

2
C1C131 ����� � ¼ ����0�< 

� 	
Z

M
2t

PD
2
14SSS��S ip02

t
2

C121 ��� � ¼ ����������0�< 

©©ï�+4�+¤��æ'�}å�½ 

 

©��0�<¶,·�0�<����À�'�}}(�-�0«Ã�ù

«¿% PPB-3520ï¿^§¨¯®-<ïß-F,�+�'Ø¯®-½ 

D0��*Ä 
Zi���d�µ_

P���O� 
t���*Ë 

Sprm�À�'� 
B1�B2�'�µ_ 
B1�0.5 
B2�1.0 

i

ip201
prm Z

MB
t2

PDB
S �  

 

 

 

�m �ßA�u��



3�¸¹S+®¯�  

ÌÞ�'��ezd'�+ÐË§¨��ã�'�+�Ø¯ezd'��,

ç¥LD
�-G�ÎÏ'�+�Ø¯�~�¥;F�-C ¥a�¨-½Ù

�xy�JEAG4601ï��ä4¡03ª14�<�À�'�}}^�-�

+�ÌÞ�'��b+,-¸¹}«`�Ù¨}�Ó-Çc+��ã�®ê'

�}a[�©GGØ¯®-½ 

âã>+��®ê'�hi£AS�®ê'�� 3Smïß-¥�ÌÞ�+,-

'�¥ 0.73Sm}�Ó-Çc��ÈÉGÌÞ�+,-'�+®¯®ê'�}

2.4SmGØ¯®-½Ù�Q�� JEAG4601+�F,���,\§¨¯®-½ 

 

� �ö�-�+±¨Øx��¹æ0£AS+�Ø¯�«Ãp.Ó Sy� 1.6)<

}^y�©¨GÀ�'�+��-®ê¹æG�vµ}my-7.3.4+å�½®ê

'�hi£AS ï���ö�-�+±¨Øx��¹æ 1.6Sy G�J�»�À�

'�+��-®êS 3SmG�ëÓ��0.73SmG�-½Øx¥G¯�ÌÞ�'

�¥ 0.73Sm}�Ó-Çc�ÈÉ67{�4GÌÞ�67{�4+,-'��

2.4Sm01.6Sy} SmÉå<}¹æG�-½0Sy�«Ãp.Ó�Sm�«Ã'�$

§< 

mÉ-7.3.3� ä4¡03ª14�<�®ê'�� 0ÖÖ< 

®ê'�hi À�À��'�
À�'� 

0ÈÉ'�}¸¹< 

¢AS 1.5Sm 

2.25Sm 
xpØ�ÌÞ�+,-'�¥ 0.55Sm}
�Ó-Çc+��ÈÉGÌÞ�+,-

'�+®¯ 1.8SmG�-½ 

£AS 2Sm 

3Sm 
xpØ�ÌÞ�+,-'�¥ 0.73Sm}
�Ó-Çc+��ÈÉGÌÞ�+,-

'�+®¯ 2.4SmG�-½ 

 

 

�m �ßA����



/®ê'�hi£AS 

ÌÞ�'�¥ 0.73Sm }�Ó-CD

ï���ã�®êS} 3Sm ��

2.4SmG�-½ 

02.4Sm< 

CL=Sy 

 

 

 
my-7.3.4� [���¹æ`�GJ�»�®ê¹æG�vµ 

0JEAG4601-1984� P.101,�ÎÏ< 
 

�m �ßA����



mn�ö 7.4�

rsN%&ê
ª.T´û74���+¶`-�

�LU�bZÝÓ+®¯�

1. rsN%&ê
ª.T´û74�J�`�+®¯

� rsN�������0+,�rsNBã���(§¨-���P ;

�R1�P ��Ó®}£w�-xy+rsN%&ê
�Ø�3�74þ+

OÏ§¨¯®-±�}ª.T´û74G®Ê(my-7.4.1mô)½

rsN%&ê
ª.T´û74�`�}^+ßxG¯��my-7.4.2+å�

LM	
WX�Y9:6K5}Ï®¯�Ss J�`�+��-9:}EÊ½Ù

�J�'(9:��æ�¨-`�}Ï®¯�rsN%&ê
��ã"#9:

}EÊ½Ù�J�`��æ�²���-F���ïß-½

� (1)rsN%&ê
Bã�J�'(`�(ezd�67{�4;)

� (2)8.fùª4ù3=�1���J�'(|��2�

�

2. �LU�bZÝÓ+®¯

1.ï2¬xJ�`�+EÓ¯���`��0�J�-*�`�²9�ØxT

U�æ�¨xU�b��LS�rsN%&ê
�!5þ�8.fùª4ù3

=[F�þÐ(my-7.4.3mô)ïßGx½�

�

�18.fùª4ù3=+®¯

8.fùª4ù3=G�àßØ�3�74ÙrsN%&ê
}>ª.�!

5G�´û���� !��+ÁÕ-"#Pïß-(my-7.4.2�my-7.4.3 m

ô)½©�"#P��àßØ�3�74Gà���-Ë§ 1.2m �1ª�ï

ß��rsN%&ê
Ü·rsNBãjÆïôA§¨¯®-½

m �ßa����



�28.fùª4ù3=���J�'(|�+®¯

� my-7.4.2 �LM	
WX�Y9:6K5�ùú�rsN%&ê
�rs

Nüý®��rsN��ê
�§�ëÏ}n¾Øx6K5+�G¯®-½�

�dÚ�rsN%&ê
�rsNùúGÀãG�G¯3¨�8.fùª4ù

3=}4Ø¯rsNüý®�+`�¥56§¨-½�x�rsNüý®��

��rsN��ê
1èéª./}4Ø¯rsN��ê
+²`�¥56§

¨-½§�+�rsN��ê
GrsN%&ê
��õöëìø37&}4

Ø¯`�¥56§¨-½�¶�rsN��ê
�1074þïjÆ÷54+

,�rsNBãjÆ+÷�~`�¨¯¶��©©��rsNBãjÆý²`

�¥56§¨-½

rsN%&ê
�9:+ßxG¯��rsNüý®���rsN%&ê


+ëÏ�-�GØ¯�8.fùª4ù3=}À©ØxËÌ�º�|�}rs

N%&ê
�ã9:+Ï®¯®-½�

�

�

�

�

m �ßa�l��



rsNùú 
�

�
õöëìø37& 

m �ßa�A��

�

�

�

 

my-7.4.2� LM	
WX�Y9:6K5(EW�Y) 

rsN��ê
 
rsN%&ê
 Ø�3�74 

8.fùª4ù3= 

rs��ê

1èéª./ 

ª.T=�0 

ª.T´û74

rsNBãjÆ 

rsNüý®� 

rsN��ê


8.fùª4ù3=

my-7.4.3� rsNùú�rsN%&ê
À�y 

rsN%&ê


�!5þ 
rsN%&ê
 

8.fùª4ù3= 

êL

rsNüý®�

�����

��	

 

A A 

A-Ad�y 

my-7.4.1� �!5þ�ª.T�h 



mn�ö 7.5

rsNùú3û7��\]^_}½^Øx£¤+®¯�

�

1�!�

JEAG4601+¶`-3û7�Ë�WX�Y�«ÃÏ\]^_��ö¢"#P

GØ¯ 1éG¿^§¨¯®-½

3û7�Ë�\]+,ç�-�º+���ö\]G3û7�}"�-þ

�Ç+ÝÞ-"#\]+EÓ�7¾Gû75Ç�.è¼¥¦+,-\]¥ß

��ö¢"#PGØ¯� 1é,�LD�\]^_}R�-GnÓ�¨-½

Ù©ï�ñ�8�âãqZ[J�=}s`-«¬�����w&+v�-

âã(H7�H10)�ï��°	}£¤ãGØxµ=£¤¥°±§¨�WX�YÜ

·Z[�Y�«ÃÏ\]^_}a[�xy���}EGx½-F+£¤�&�

£¤ã�£¤TU+®¯å�½ 

 

2�9:3û7��£¤�&

2.1� £¤ÐÑ

9:3û7�+¶®¯��mÉ-7.5.1+åØx�&ï£¤¥Ed¨¯®-½

9:3û7���.78 2 B�+43�¥«^§¨¯®-"#ïß-¥�

£¤»�£¤ã�hi��43��_^}£¤ã No.1�2 ï�3û7�.

78��jþÜ· 1/4 _^�£¤ã No.3 ï�43��_^}.78��j

þ�1/4 _^Ü·ªþGØ¯®-½Ã½®���3û7�.78�43��

ùúû75�EF%Ü·'(¨_ïß-½

 

 

 

�m �ßu����



2.2� Eµ�&

Z[�Y�£¤ï��9:3û7�+^%`�§¾�;`};�FÉ�

;`}V�� 50mm �%�ïAÚ�Éx���LF%ïFp§e¯V+<

J§e�©�»�#=µ=}Ã½Ø¯®-½WX�Y�£¤ï��3û7

�} 1m �%>E§e�uvw�-©G+,��©�»�#=µ=}Ã½Ø

¯®-½

�

2.3� Eµûø5

Z[�Y�£¤ï��9:3û7��^%`�§¾�;`ïEµØ¯¶

��£¤ã No.1�2ï� 150ton�£¤ã No.3ï� 200tonï°±Ø¯®-½ 

 

mÉ-7.5.1� 9:3û7��µ=£¤�&

£
¤
Ð
Ñ

(1) 43�_^

£¤ã No.1�2��j�1/4
£¤ã No.3 �

�j�1/4�Ü·ªþ

(1) Eµ�Y Z[�Y
WX�Y�.78>E�Y

(2) Eµ�& ;`<J+,-#=µ=(Z[)
u¸=+,-#=µ=(WX)

(3) EµÛ�¡Ë ;`�g�(951Û)
u¸=(951Û)

£
¤
�
&

(4) Eµûø5
^%`�(Z[)
£¤ã No.1�2�150ton 
£¤ã No.3� �200ton 

Ã½®�
? £¤ã�EF%

@ £¤ã�'(¨_

�m �ßu�l��



3�9:3û7��£¤TUÜ·��

3.1� Z[�Y�\]^_�

(1)£¤TU

£¤TU}my-7.5.1 +å�½«Ã'(µëûø5*1(43��jþ�

12.2mm�43�ªþ�6.0mm)+�Ø�£¤�7A¿Þûø5 (43��

jþ�12.1mm�43�ªþ�10.1mm)�ï°±Ø¯®-½

'(µë+��-\]H�lY��'(µë¥HI>J§®Çc+�

\]H�Ë�D¥LD®¥�'(µë¥LD
�-G�\]H�ZÝ

{G�-"#\]Ó2 ¥«EØ�\]H¥BC+«E�-GG²+�Ù�

Ë�D¥J§
�-½9:3û7�ï�'(µë 5.0mmï\]H 2.0%

-�}æ¯®-½

(2)��

'(µë�«E+)®\]H�«ElY+ß��«Ã'(µëûø5

ï\]H 2.0%-�G�G¯®-©G���«ÃÏ\]^_} 2.0%GØx½

Ó1�©©ï,\Øx«Ã'(µëûø5��9:3û7�+ÔÏ�-«ÃÏJ�

=+¶`-'(µëûø5}å�½

Ó2�3û7��\]+àá�-§s��ö\]�"#\]¥ß��\]àá§s

�-F�G¶�ïß-½

�ö\]�.78;�Da"#}"�-±�ï�Oþ\]

"#\]�.787¾Gû75�¥¦�.è�Ü·43�7¾Gû75�¥¦�

.è 

�m �ßu�A��



�E� ì�

£¤ãNo.1
F 43��j�>E�f7#

/ 43��j��K#

G 43� 1/4�>E�f7#

H 43� 1/4��K#

£¤ãNo.2
I 43��j�>E�f7#

J 43��j��K#

K 43� 1/4�>E�f7#

L 43� 1/4��K#

£¤ãNo.3
â 43�æ�í��A #

Jâ 43�æ�í��B #


 43�æ 1/4í 1/4�A #

�
 43�æ 1/4í 1/4�B #

$ 43�æªíª�A #

J$ 43�æªíª�B # 

�

�

�

�

�

�

�

� 0ÛÛ<�����(mm)

�

my-7.5.1� Z[�Y�\]HG'(µë�vµ

�

3.2� WX�Y�\]^_

(1) £¤TU

WX�Y�£¤TU}Z[�Y�TUGcde¯my-7.5.2+å�½«Ã

'(µëûø5(43��jþ�8.9mm)+�Ø�£¤�'(µëûø5(43

��jþ�4.7mm)�ï°±Ø¯®-½

9:3û7��WX�Y�\]H��'(µë 4.7mm+¶®¯ 5.2éG®

ÊTU}æ¯®-½ 

 

(2) ��

WX�Y�\]H��my-7.5.2 �G¶�'(µëûø5 5.0mm ï²Z

[�Y�\]H}��-©G¥BC§¨¯¶��my-7.5.1�Z[�Y�£

¤TU���\]H�'(µë�«EGG²+LD
�-lY+ß-¥�

K7èÓ_¥M�®xy�Z[�YG¿Þ 2.0é}WX�Y�«ÃÏ\]^

_GØ¯®-½ 

�m �ßu�a��



�

�

�

�

�

�

�

�

� �����(mm)

�E� ì�

£¤ãNo.2
/� WX�Y\]H[43��jþ]

£¤ãNo.1�No.3
â� Z[�Y\]H

my-7.5.1 +åØxZ[�Y�TU}
mnGØ¯,\ 
 

�

my-7.5.2� WX�Y�\]HG'(µë�vµ

3.3� 9:3û7�£¤+¶`-ùúµ=+®¯

ùú�µ=¥�9:3û7��µ=+ÜA�àáGØ¯��-F�©G¥

nÓ�¨-½

(1) ùú�¨�+)Ê\]+,�3û7�µ=L�5�7¥N¡§¨-½

(2) ùú�3û7�¥H�-©G+,�3û7��µ=¥+¸§¨-½

9:3û7��£¤+¶®¯��3û7��.78�¨_G8+�3û7

�>Eû75+¶`-µ=¨_0ùú�¨_<}Ã½Ø¯®-½£¤ïæ

�¨¯®-µë0Oµë<��ÁC-F�G¶�ïß-½ 

 

9:3û7�.78�µë0Oµë<� � �� ô� 9.5� mm

>Eû75ï�µë0ùú�µë<� � � �� ô� 0.5� mm�  

 

ùú�µ=¥9:3û7�GHØ\]¿U}²x��Çc+��ùú,

�m �ßu�u��



�m �ßu����

�9:3û7��µ=}§P�-,Ê�`��\]��56¥��G�-½

\]��ZÝ�§GØ¯��ùú#�ª��!..78�±ÙQ;�ùú�

"#\]Ü·ùúG9:3û7��§�f=+¶`-]��¥õÉ�¨-½

Ø�Ø��,�,Ê+ùú�µë�9:3û7��µëGHIØ¯J§
�

"#\]Ü·§�f=�8+J§®GnÓ�¨-½

�x�B£¤ï�ùúï��£¤}°±Øx3û7��¸+^%`�

425ton �9:3û7� 2 	0rsN��ê
�f�Ï<}RØ¯¶��ù

ú�~�GØ¯��ª�R"#G��G¯®�®½�¶�ùú"#P�O�

ª��!..78+®¯��°	9:3û7�+¶®¯²H+,-\

]¿U¥¸�¨-GnÓ�¨-½

-��©G���B£¤TUï�ùú�µ=�ÝÞ¯®-²���Ù�µ

ë�SJïß��9:3û7��\]ý�àá�J§®²�GnÓ¯®-½

 



mn�ö 7.6 

rsNùú3û7����+®¯

1.� rsNùú3û7��_^�`

rsNùú3û7����� S 3ª1«¬+�Ø¯ÛÜ>��}ÜA��

?��ß-�� B3ª1«¬ïß-½Ù�,Ê+_^�`�¨¯®-3=��

B«¬�«^ÇS¥��� S 3ª1«¬ïß-ÎÏDõö��«¬��þ+

�^§¨¯®-xyïß-½�¶�¿Â�_^�`�«¬GØ¯õö÷ø	

¥ß-½

. 8

2.� rsNùú3û7�Gabcde-J�=

� rsNùú3û7���ÎÏ»�b�� S 3ª1«¬��}>E�-Çc

¥ß-¥��1»��� S 3ª1«¬¥ß-L�=*+¨	Ø¯®-½©�

©G���T		�rsN«^®���Y¼��Ã�C���Y+¶®¯��

rsNùú3û7������%ÐË}�q�� B 3ª1�jkJ�= S1 +

��-UF£w�GØ¯®x½rs�ZñS��«Ã©ª«����%ÐË�

®ê'�V�JEAG4601�í-1984 ï²�rsNùú3û7��jkJ�= S1

+�Ø¯UFØ�®©G}BC�-©GGìåØ¯®-½

� À��õö÷ø	��1»�ÎÏDõö��«¬��+¨	Ø¯®-½©

�©G���T		�rsN«^®���Y¼��Ã�C���Y+¶®¯

��õö÷ø	�����%ÐË}�q�� B 3ª1�jkJ�= S2 +��

-UF£w�GØ¯®x½rs�ZñS��«Ã©ª«����%ÐË�®

ê'�V�JEAG4601�í-1984ï²�õö÷ø	�jkJ�= S2+�Ø¯U

FØ�®©G}BC�-©GGìåØ¯®-½

� T		��������+¶®¯��©�nÓ�}�WØx½��dÚ�

�m �ß�����



1»��� S 3ª1«¬��þ+«^§¨-õö÷ø	�UF£w����

jkJ�= Ss}Ï®�ÎÏ»+�b�À»>+�� S3ª1«¬��}��

�-²�+®¯����«ÃÏJ�= Sd}Ï®x��GØx½

3.� rsNùú3û7����+®¯

� rsNùú3û7���J�»+ÎÏDõö��´75+UFØ�®©G

}BC�-xy�-F+å�3û7�.78�lK£wªÖ�43�14�

9+<�Ø¯��}°±Ø¯®-½

3.1� Ã}ÐÑ

� � (1)>E�Y`�

� � � a.� 3û7��>Eû75+OG¯®-p`ï�ùúG�Q^§¨¯®

�®�ï�>E�Y�`�¥3û7�+EdG¯²�3û7��û

75�}�¬-p`ï�3û7�#X+�û75G>E7¾Ç��

LYw¥¦�-��WX��Ed��®½

� � � b.� 3û7��>E7¾� 8 �ïß��Ù�ÊÚ� 2 ���=¾�̧ �

6 �¥�=¾ïß-½

� � � c.� �=¾�ñ=	¶,·\F	;��gþÐGHT§¨¯®-xy�

J��EF%}7¾þ+9¨-G�gþÐ¥¬ZïD���LYw

¥¦�-��`�¥Ed¨Ëû75�}�¬-½

� � � d.� �=¾��gþÐ¥HT§¨¯®�®�ï��=¾�bï`�}s

`-½

�m �ß��l��



� � (2) E�Y`�

� � � a.�  E�Y��>Eû75+�Ø¯[n�Yïß-xy�3û7��

ùúGQ^§¨¯®-²�GØ�`�¥Ù���3û7�+ëÏ�

-½

� � � b.� 43�� Eû75+OG¯®-p`ï.78G�Q^§¨¯®

�®�ï�`�¥43�+EdG¯²43��û75�}�¬-p

`ï�43�#X+�û75G E7¾Ç��LYw¥¦�-��

`��Ed��®½

� � � c.� 43�� E7¾� 4 �ïß��Ù�ÊÚ 2 ���=¾�¸� 2 �

��=¾ïß-½

� � � d.� 43�þÐ�>E�YG¿Â+�=¾ï`�}s`-½

� � (3)��þ�

� � � ��þ���>E�Y`�+�Ø¯�3û7�.78¶,·43�1

4�9GØ� E�Y`�+�Ø¯�lK£wªÖG�-½

my-7.6.1� 3û7�!�y

�m �ß��A��



3.2� QR°±}(

� � (1)WX�Y

� � � >E�Y� 3.1 [,���<�ïß-½ E�Y� 1B�.78�j+

43� q�ÃÐ¥ 2 �ËÌïôA§¨¯®-G�^Ø¯}(�-½

6K5y}my-7.6.2+å�½

my-7.6.2�  E�YQR°±Ã}6K5

� (2)Z[�Y

� � 43��_^}.78�j¼ªþ�0+?=§exÁÐÑ+¯}(�

-½my-7.6.3+�1B�.78�j+43� q�ÃÐ¥¦��-Çc

�6K5ì}å�½

my-7.6.3� Z[�YQR°±Ã}6K5

01B�.78�j+43� q�ÃÐ¥¦��-Çc<

�m �ß��a��



3.3� 3û7�.78���

01<ÈÉ'��

3û7�.78�ÈÉ'������.78+Ed-Z[�Y�67

{�40\]<¶,·WX�Y�67{�40\^<}Ï®¯�-F��

ïÉ§¨-½

\]/Á_$\^/Á`

©©ï�

\]Æ0\4$\;$\¤<�04$a]<

\^Æ0\4$\;<�a^

\4�\;�\¤�.78�q�43��q�̂ %`�+,-ÈÉ67{�4

Á_�Á`�.78�d�µ_

a]�Z[�Y�%03û7�«^í�V'(12345,��b÷�<

a^�WX�Y�%0�=¾+¶`-�LYw¥¦µ_,�}(< 

43�

.78

my-7.6.4� 3û7�.78!by0ÈÉ'�<

�m �ß��u��



02<ezd'�

3û7�.78�ezd'������.78+Ed-ezd�0c<

}Ï®¯�-F��ïÉ§¨-½

dÆc/e]

©©ï�

cÆ0c4$c;$c¤<�04$a]<

c4�c;�c¤�.78�q�43��q�^%`�+,-ezd�

e]�ezd�}s`-.78�d�À

a]�Z[�Y�%03û7�«^í�V'(12345,��b÷�< 

�

.78�

�
43��

�

�

� �

�
c

�

�
my-7.6.5� 3û7�.78!by0ezd'�<

�m �ß�����



3.4� lK£wªÖ���

lK£wªÖ�����3û7�¥WX�Y+µ=�-©G+,��ª

��!..7803û7�¶,·û75}ôÓ-àD<��s`-|�

0b4<}Ï®¯�-F��ïÉ§¨-½

�Í'�� +Æb4/e1

©©ï�

b4Æ1/2�0ü4$ü;$ü¤<�Ì�a^40lK£wªÖ 1 �ßx�<

ü4�ü;�ü¤�.78�q�43��q�^%`�

e1�lK£wªÖ�d�À

a^4�WX�Y«Ã�%(3û7�«^í�V'(12345,��b÷�)

Ì���EF% 

 

�

�

�

�

�

�ª��!..78 

�

�

� 443mm 

�

�

my-7.6.6 lK£wªÖ!by�

�m �ß�����



3.5� 43�14�9���

43�14�9�����43�¥WX�Y+µ=�-©G+,��3

û7�.78��s`-|�0b;<}Ï®¯�-F��ïÉ§¨-½

ÈÉ'�� � +4Æ\�/Á

ezd'�� d Æb;/e;

ace'�� +;Æf0+4
;$¤�d;<

©©ï�

b;Æ1/2�ü;�Ì�a^043�14�9 1 �ßx�< 

 

\��43��q+,-ÈÉ67{�4

ü;�43��q

Á�43�14�9�d�µ_

e;�43�14�9�d�À

a^�WX�Y�%0�=¾+¶`-�LYw¥¦µ_,�}(<

Ì���EF% 

40mm 

568mm 

my-7.6.7� 43�14�9!by

388mm 

�

�

�

�

�

�

�

�

�

�

�m �ß�����



3.6� ��TU

� � � 3û7�.78�lK£wªÖ�43�14�9���TU}� � � �

mÉ-7.6.1+å�½ZÝS��®�¨²��jkS-Fïß-©G}BC

Øx½ 

 

mÉ-7.6.1� 3û7�.78�lK£wªÖ�43�14�9���TU

þ� '�

ZÝS

0MPa<

��jkS

0MPa<

ÈÉ'� 280 319
3û7�.78

ezd'� 70 139

lK£wªÖ �Í'� 69 231

ÈÉ'� 22 231

ezd'� 7 13343�14�9

ace'� 26 231

 

� � � � ��L��Ó0WXYBo,\S< 

�m �ß�����



Çmn'3û7��åD�¥�}n¾Øx��+®¯ 

01<�Þy+

� 3û7�«^ûø5+¶®¯�Z[�Y�«ÃÏ�%¥ 1.0G}�Ó¯®-

©G���J�»+3û7�¥åD�¥-©G¥^§¨-½Ù�xy�3

û7��åD�¥�}n¾ØxÇc���+®¯-F+å�½

02<��w&

� 9:6K5��3û7��åD�¥�}n¾�-xy�my-7.6.8+å�,

Ê��3û7�.78�Á7¾+�:�´�º}A0K� FEM9:6K5

GØx½

�¶�Ã}+ßxG¯��gÏ0K�R¹�º9:´3Öª4 ABAQUS}

Ï®x½

�

my-7.6.8� 3û7��åD�¥�}n¾Øx9:6K5

�m �ß���¶��



�m �ß������

03<åD�¥�}n¾Øx9:6K5+,-��TU

3û7��åD�¥�}n¾Øx9:6K5+,-��TU}mÉ-7.6.2

+å�½åD�¥�}n¾Øx���ZÝS��åD�¥�}n¾Ø�®�

��ZÝSGHIØ¯LD�h�a�¨�®½

 

mÉ-7.6.2� 3û7��åD�¥��n¾+,-��TU�HI 
ZÝS
0MPa<

þ� '�
åD�¥�
n¾e�

åD�¥�
n¾

��jkS
0MPa<

ÈÉ'� 280 260 319
3û7�.78

ezd'� 70 69 139

lK£wªÖ �Í'� 69 69 231

ÈÉ'� 22 22 231

ezd'� 7 7 13343�14�9

ace'� 26 25 231

 

 



�m �ß���l��

Çmn'jkJ�= Ss+,-rsNùú3û7�UF�� 

� rsNùú3û7���Ô�nÓ�+j�D���«ÃÏJ�= Sd+,-

��GØ¯®-¥�mnGØ¯�jkJ�= Ss+,-��}°±Øx½ 

 

1.� å�¥�q��

1.1� ��w&

��«ÃÏJ�= Sd+,-��G¿Â�w&}Ï®¯��}EGx½�

�

1.2� ��TU

.78¶,·43��åD�¥�q���TU}mÉ-7.6.3+å�½

åD�¥�q��lK£wªÖ¶,·43�14�9�"#f§}F�-

©G}BCØx½

mÉ-7.6.3� jkJ�= Ss+,-��TU

þ� ��®�
ZÝS
0mm<

"#f§
0mm<

.78 åD�¥�q 98 443 

43� åD�¥�q 132 388 

 



�m �ß���A��

2.� lK£wªÖ¶,·43�14�9�"#$%��&+®¯ 

2.1� lK£wªÖ���

lK£wªÖ�����3û7�¥WX�Y+µ=�-©G+,��ª

��!..7803û7�¶,·û75}ôÓ-àD<��s`-|� � �

0b1<}Ï®¯�-F��ïÉ§¨-½

�Í'�� +1Æb1/e1

� � ÈÉ'�� +2Æ\1/Á1

©©ï�

� � \1=b1�i1=b1�(160mm+98mm)� �

\1�lK£wªÖ÷~þ�ÈÉ67{�4

Á1�lK£wªÖ÷~þ�d�µ_

e1�lK£wªÖ�d�À

i1�my-7.6.9mô0�1»� 160mm�åD�¥�»� 258mm< 

 

�

�

�

�

�

�

�

� my-7.6.9� lK£wªÖ!by

ÈÉ'�

��RS

�Í'�

��RS�

�1»� 160mm½
J�»�åD�¥

�q 98mm}EÓ¯
258mmG�-½

i1 



�m �ß���a��

2.2� 43�14�9���

43�14�9�����43�¥WX�Y+µ=�-©G+,��3

û7�.78��s`-|�0b2<}Ï®¯�-F��ïÉ§¨-½

ÈÉ'�� � +3Æ\2/Á2

ezd'�� d Æb2/e2

ace'�� 22
34 �3 d++ � 

©©ï�

\2=b2�i2=b2�(70mm+132mm) 

 

\2�43�14�9�ÈÉ67{�4

Á2�43�14�9�d�µ_

e2�43�14�9�d�À

i2�my-7.6.10mô0�1»� 70mm�åD�¥�»� 202mm< 

�

�

�

�

�

�

�

�

�

�

�

�
my-7.6.10� 43�14�9!by

i2

ÈÉ'��

ezd'�

��RS 

�1»� 70mm½
J�»�åD�¥

�q 132mm }EÓ
¯ 202mmG�-½



�m �ß���u��

2.3� ��TU

� ��TU}mÉ-7.6.4+å�½ZÝS�®�¨²��jkS-Fïß-©G

}BCØx½ 

 

mÉ-7.6.4� jkJ�= Ss+,-lK£wªÖ�43�14�9�"#$%��  

þ� ��®�
ZÝS
0MPa<

��jkS
0MPa<

�Í'� 130 275 
lK£wªÖ

ÈÉ'� 51 275 

ÈÉ'� 64 275 

ezd'� 7 158 43�14�9

ace'� 66 275 

 

 

 

 

 



mn�ö 7.7 

õö÷ø	�\]^_}½^Øx£¤+®¯ 

�

1�!�

JEAG4601+¶`-õö÷ø	�WX�Y�«ÃÏ\]^_��ö¢"#P

GØ¯ 1éG¿^§¨¯®-½

õö÷ø	�\]+,ç�-�º+���ö\]Gõö÷ø	}"�-

þ�Ç+ÝÞ-"#\]+EÓ�7¾Gû75Ç�.è¼¥¦+,-\]¥

ß��ö¢"#PGØ¯� 1é,�LD�\]^_}R�-GnÓ�¨-½

Ù©ï�ñ�8�âãqZ[J�=}s`-«¬�����w&+v�-

âã(H7�H10)�ï��°	}£¤ãGØxµ=£¤¥°±§¨�WX�YÜ

·Z[�Y�«ÃÏ\]^_}a[�xy���}EGx½-F+£¤�&�

£¤ã�£¤TU+®¯å�½�

� �

2�õö÷ø	�£¤�&

2.1� £¤ÐÑ

õö÷ø	+¶®¯��mÉ-7.7.1 +åØx�&ï£¤¥Ed¨¯®-½

õö÷ø	�����(.78 2 B)�+43�¥«^§¨¯®-"#ïß

-½

µ=£¤»�£¤ã�hi��43��vw_^}����(.78)��

jþÜ·ªþGØ¯®-½Ã½®���EµEF%�43������(.

78)�EF%�Ü·'(¨_}Ã½Ø¯®-½ 

2.2� Eµ�&

Eµ�&��43�+Eµó^}«^Ø¯$¸Eµï°±Ø¯¶��E

�m �ß�����



µµ=_� 5.0�20HzGØ¯®-½

2.3� Eµûø5

EµEF%ûø5��Ùä¦Q�ÒÓ��õö÷ø	+ZÝ�-'�}

®ê'�� 1/10 -F�Ü·û75G..>37ª¥¢jØ�®,Ê+�õ

ö÷ø	��L'(EF%ûø5}�F�Yï 200Gal�WX�Yï 100Gal

�%}��+°±Ø¯®-½ 

 

mÉ-7.7.1� õö÷ø	�µ=£¤�&

(1) 43�_^ �jþGªþ
£
¤
Ð
Ñ (2) ~E q�RÊ Eµó^� � � � �R

(1) Eµ�Y Z[�Y

WX�Y�����>E�Y

� � � � � (.78)

(2) Eµ�& Eµó^+,-$¸Eµ

(3) EµÛ�¡Ë $¸Eµk�lÛ 5.0�20Hz

£
¤
�
&

(4) Eµûø5 ®ê'�� 1/10-F(Z[�WX)

Ã½®�

? EµEF%

@ £¤ã�EF%

m £¤ã�'(¨_

�m �ß��l��



3�õö÷ø	�£¤TUÜ·��

3.1� Z[�Y\]^_

(1)£¤TU

£¤TU}my-7.7.1 +å�½«Ã'(µëûø5*1(43��jþ�

3.4mm�43�ªþ�0.8mm) +�Ø�£¤�'(µëûø5(43��j

þ�0.49mm�43�ªþ�0.62mm)�ï°±§¨¯®-½

'(µë+��-\]H�lY��43�_^¥�jþ�Çcï��

'(µë�«E+Øx¥G¯\]H�«E�-lY}åØ¯®-½'(

µë 0.40mm ï\]H 2.0%-�¥æ�¨¯®-½43�_^¥ªþ�Ç

cï��'(µë+µ�� 1.5%�%�\]H¥æ�¨¯®-½

(2)��

43�_^¥�jþ�Çcï��'(µë�«E+)®\]H�«E

lY+ß��;µëûø5ï²\]H 2.0%-�G�G¯®-©G�'(

µë¥«E�-G÷~
â�µ=;ï"#\]*2 ¥«EØ�«Ã'(µ

ëûø5ï²\M�-©G��®GnÓ�¨-©G���«ÃÏ\]^

_ 2.0%GØ¯®-½

43�_^¥ªþ�Çcï��'(µë+µ�� 1.5%�%�\]H¥

æ�¨¯®-©G���«ÃÏ\]^_ 1.5%GØ¯®-½

Ó1�©©ï,\Øx«Ã'(µëûø5��õö÷ø	+ÔÏ�-«ÃÏJ�=

+¶`-'(µëûø5}å�½

Ó2�3û7�Ë�\]+àá�-§s��ö\]�"#\]¥ß��\]àá§

s�-F�G¶�ïß-½

�ö\]�.78�43�ùû74;�Da"#}"�-±�ï�Oþ\]

"#\]�.787¾Gû75�¥¦�.è�Ü·43�7¾Gû75�¥¦�

.è�÷~
â(wn�æo.14;)�ñòÄ9�5(	�íîÄ;)

�µ=�p14 Ñ7��§�ëÏ

�m �ß��A��



�E� ì� 
I p14Í�43��j 
J p14Í�43�ª�  
G p14Í�43��j 
H p14Í�43�ª�  

 

�

�

�

�

�

�

�

�

�

�

������(mm)

��������

��������

������������
�� !"�#$%&'��

����()��
��������
�� !"�#$%&'��

my-7.7.1� Z[�Y�\]HG'(µë�vµ�

�

3.2� WX�Y\]^_

(1) £¤TU

WX�Y�£¤TU}Z[�Y�TUGcde¯my-7.7.2+å�½«

Ã'(µëûø5(43��jþ 2.5mm)+�Ø�£¤�'(µëûø5

(43��jþ�0.07mm�43�ªþ�0.07mm)�ï°±§¨¯®-½

õö÷ø	�WX�Y�\]H��43�_^¥�jþï�'(µë

0.07mm+¶®¯ 3.6%�43�_^¥ªþï�'(µë 0.07mm+¶®¯

3.1%G®ÊTU¥æ�¨¯®-½ 

 

(2) ��

WX�Y�\]H��my-7.7.2�G¶�'(µëûø5 0.07mmï²

�m �ß��a��



Z[�Y�\]H}��-©G¥BC§¨¯¶��my-7.7.1�Z[�Y

�£¤TU���\]H�'(µë�«EGG²+LD
�-lY+ß

-¥�K7èÓ_¥M�®xy�Z[�YG¿Þ 2.0é}WX�Y�«Ã

Ï\]^_GØ¯®-½

�

�����(mm)

�E� ì� 
J� WX�Y\]H[43��jþ] 
I� WX�Y\]H[43�ªþ] 

 
â� Z[�Y\]H 
my-7.7.1+åØxZ[�Y�TU} 
mnGØ¯,\ 

 

�

�

�

�

�

�

�

�

�

�

�

my-7.7.2� WX�Y�\]HG'(µë�vµ�

 

�m �ß��u��



mn�ö 7.8 

õö÷ø	���+®¯�

�

1.� õö÷ø	��������

õö÷ø	��J�»+ÎÏDõö��´75+UFØ�®©G}BC�

-��¥ß-½Ù�ÒÓ���"#Pùû740.78��>5��:ª��

43�<�lK£wªÖ¶,·û75+<�Ø¯��}°±Ø¯®-½     

0my-7.8.1mô<-F��Ü�þ_q+���!�}2¬-½ 

 

2.� "#Pùû74���

"#Pùû74�'���õö÷ø	}���ºï6K5×Ø0my-7.8.2

mô<�Ã}	}ÎÏØ¯ÈÉ'�0+4<¶,·ezd'�0d4<}}(�

-½

� �¶�ace'���ùû74+Ed-ÈÉ'�0+4<¶,·ezd'�

0d4<}Ï®¯�F,�ïÉ§¨-½

+�4Æf0+4
;$¤�d4

;< 

�  

�m �ß�����



43� 

>Eû75 

����0�:ª�< 

����0.78< 

 Eû75 

����lK£wªÖ 
43�lK£wªÖ 

÷54 

$$ $$ 

d�y 

����0�>5< 

my-7.8.1� õö÷ø	!by

�m �ß��l��



my-7.8.2� õö÷ø	9:6K5 

�m �ß��A��



3.� lK£wªÖ���

� 01<lK£wªÖ0Bã<

lK£wªÖBã�ÈÉ'��ezd'�¶,·ace'���Ã}

	+,-Ã}+,�æ�¨xªÖ+Ed-ÈÉ67{�40\4<¶,·

ezd�0r4<}Ï®¯�F,�ïÉ§¨-½ 

ÈÉ'�� � +;Æ\4/Á4 

ezd'�� d;Ær4/e4 

ace'�� +a;Æf0+;
;$¤�d;

;< 

 
\4�ÈÉ67{�4 
Á4�lK£wªÖ�d�µ_ 
r4�ezd� 
e4�lK£wªÖ�d�À 

�

02<÷~÷54

÷~÷54�ezd'���Ã}	+,-Ã}+,�æ�¨xez

d�0r4<}Ï®¯�F,�ïÉ§¨-½ 

d¤Ær4/s�e; 
 
r4�ezd� 
s �÷54B_ 
e;�÷544B�d�À

my-7.8.3 lK£wªÖ!by 

r4 
��d� 

÷~÷54

r4 

\4 

�m �ß��a��



4.� û75���

û75�ÈÉ'��ezd'�¶,·ace'���Ã}	+,-Ã}+

,�æ�¨xû75+Ed-ÈÉ67{�40\;<¶,·ezd�0r;<

}Ï®¯�F,�ïÉ§¨-½

ÈÉ'�� � +¤Æ\;/Á;

ezd'�� d�Ær;/e¤

ace'�� +a¤Æf0+¤
;$¤�d�

;<

\;�ÈÉ67{�4

Á4�û75�d�µ_

r;�ezd�

e¤�û75�d�À 

my-7.8.4 û75!by 

��d� 

;r

 \;

 

�m �ß��u��



 5.� ��TU

� Áþ����TU}mÉ-7.8.1+å�½

ZÝS��®�¨²��jkS-Fïß-©G}BCØx½ 

 

mÉ-7.8.1� Áþ����TU01/2<

þ� '�
ZÝS

0MPa<

��jkS

0MPa<

ÎÏ'� 122 275

ezd'� 11 158.78

ace'� 124 275

ÎÏ'� 154 275

ezd'� 106 158�>5

ace'� 239 275

ÎÏ'� 149 275

ezd'� 2 158

�
�
t
�

�:ª�

ace'� 149 275

ÎÏ'� 185 275

ezd'� 19 158

"
#
P
ù
û
r
4

43�

ace'� 188 275

ÎÏ'� 36 253

ezd'� 19 146����lK£wªÖ

ace'� 48 253

÷~÷54 ezd'� 142 158

ÎÏ'� 88 253

ezd'� 34 14643�lK£wªÖ

ace'� 106 253

l
K
£
w
ª
Ö

÷~÷54 ezd'� 113 158

 

� � � � ��L��Ó0WXYBo,\S< 

�m �ß�����



�m �ß�����

mÉ-7.8.1� Áþ����TU02/2< 

þ� '�

ZÝS

0MPa<

��jkS

0MPa<

ÎÏ/�Í'� 239 546

ezd'� 22 315>Eû75

ace'� 242 546

ÎÏ/�Í'� 372 483

ezd'� 15 278

û
r
5

 Eû75

ace'� 373 483

 

�

�

 

 



mn�ö 7.9

=>	?@A��+¶`-Z[�Y���jkSEF%+

1.0G}Ï®¯®-Q�+®¯

1�!�

X 18 � 9 �+�u§¨x��«Ãv~«�+¶®¯�=>	
+��-J�

»	?@A}BC�-©G¥�,§¨-GG²+�©¨�ïY>�÷m®�bï

ßGxZ[�Y�J��+®¯²�=>�J��}n¾�-©GG�Gx½

��«Ãv~«��u-Ô+¶®¯²=>	
�J�»	?@A��*1 �Ed

¨¯¶��rs�ZñS��«Ã©ª«� JEAG4601-1991 ¬í0-F�

qJEAG4601-1991�G®Ê½<+j�D�=>J��}n¾�-WX�Y+�Ø¯

���¥Ed¨¯®x½

À����«Ãv~«��u+)®�Z[�Y+®¯²=>�J���n¾

¥��G�Gx©G���Z[�Y�J��+��-J�»	?@A��}EÊ

+ßx����ïÏ®-	?BCDEF%*2+®¯�©¨�ï�WX�Y+EÓ�

Z[�Y+®¯²«^¥��G�Gx½

����rs�ZñST		ï��ñ�8�âãqZ[J�=}s`-«¬�

����w&+v�-âã0H10�H13<�0-F�qBâã�G®Ê½<�U+j

�D�J�»	?@A��ï��G�-�Z[�Y�	?BCDEF%}wÏØ

x½

Ó1�J�» �J��+=ë��¼§¨-������«¬+®¯�³�´��g

	?¼µ�gî=ë	?;�=>	?¥@A§¨-©G}BC�-½�¶�

JEAG4601-1991+��-F� 12	¡+��-	?@A��&¥¿^§¨¯®-½
?��³�´� � � � � � � @ �³�´� � � � m³�´�=Ïè7é�

xñ=	� � � � � � � � � yùú�� � � � � � z�{	

|01ÏKi7n5Zñ	� }¸¹Ïoò�Í	� ~U�=�³�´

�µ� � � � � � � � � � � �8�9� � � � � � �¸¹º

Ó2�µ=£¤¼9:+,��J�»	?@A¥BC§¨xEF%

m �ß����



2h����rs�ZñS 7		ïÏ®-	
�Z[�Y+¶`-	?BCDEF%

	
�Oþþä;�åD�¥�}n¾�-����®¹æS01.0�<+��-

9:>���}E®�®êS+��-ê�¥BC§¨x©G���Z[�Y�	

?BCDEF%+ 1.0�}wÏØx½�®+������³�´�	?BCDEF

%}ìGØ¯å�½

mÉ-7.9.1� 	?BCDEF%� (Z[�YEF% 1.0G}Ï®-	
)

	?BCDEF%

Z[�Y(�Ó¤)¡� ÜÓ4

CE
����
T		

æ�������«¬

	�4�û5�³�´ ������³�´
��³�´

��mz³�´
� 1.0 

rsNí	��ðW�³�´

 �?����³�´ rsNí	��W�³�´
 �³�´

 �Í����³�´

� 1.0 

rsN��»���³�´

³�´�=Ïè7é� � 1.0 

rsN��»���³�´�
=Ï5òè7é�

 �©�¥�|sñ=	
rsNí	��W�³�´Ï
ñ=	ñ=	

���¬�|sñ=	
� 1.0 

������³�´Ïñ=	

��[TMùú� �j¸¹k@h	
ùú�

��[=Mùú�
� 1.0 

�j¸¹kMh	

	vBã01Ï

Ki7n5

Zñ	

�F�
Ki7n5
	v .�T

� 1.0 01ÏKi7n5Zñ	

U�=�³

�´
 � 3 HU�
=�³�´

��_^ � 1.0 7Ê8W�9�³�´

�,� Ó1�JEAG4601-1991+,\§¨x 12	¡�ÊÚ����T		ï��}EÊ	¡},\

Ó2�JEAG4601-1991+¬EÜ·¨bØxRS}FKïå�½

Ó3��Æ9.80665(m/s2)

m �ß��l�



3. ������³�´�	?BCDEF%

������³�´0����rs�ZñST		ï�q��³�´0	

�4�û5�³�´<�}ÎÏ<�J�»	?BCDEF%��qrs�Zñ

S��«Ã©ª«� JEAG4601-1991 ¬í�+¿^§¨¯®-¥�WX�

Y�bïß��Z[�Y+®¯�¿^§¨¯®�®½

Øx¥G¯�Z[�Y�	?BCDEF%+®¯��TU�£¤âã (1)

}²G+^yx½

âã>+����³�´��Z[�Y�~�¥�
'(«ë¥J§®©G

���Z[�Y�Oþä�åD�¥�+,-0K�·�}n¾�-����

®¹æS01.0G<}Z[�Y�	?BCDEF%GØ¯«^Øx½0mÉ

-7.9.2<

mÉ-7.9.2� 	?BCDEF%
	?BCDEF%

¡� Ü 	� ¡
EF%

BCþ_ WX�Y(G*1) Z[�Y(G*1)

��³�´
	�4�û5�

³�´

Øª4

�ªþ
10.0 1.0 

Ó1�G=9.80665(m/s2)

©�«^+ßx��TU�£¤âã(1)(2)+¶®¯��¾K�	�4�û5�³

�´+®¯9:>���}°±Øx½9:>���+¶®¯��J�»+W�

�?}B¦�-xy�WX�Z[J�=+��-ü1�§Ð:}E®����Ø


�ü1¥ÝÞ¨Ë	?�+�-G��§¨-®�}¯(Øx�ï�WX�Y

�	?BCDEF%010.0G<Ü·Z[�Y�	?BCDEF%01.0G<¥Ed

GxÇc�ò����}°±Ø¯®-½

âã>+��$%B¦+µ-®�GØ¯�fw�Y�ÈÉïàá}s`-³�

´r7��Ö�Øª49.´�Áþ÷~÷54G�ã�ôAþïß-jÆ÷54

m �ß��A�



;�$%���Ü·��g	?B¦+µ-®�GØ¯�WXJ��+,-³�´

|s�ª�=5`����Z[J��+,-ñ=	|s�1ª14`���}°

±Ø¯®-½

 
 

my-7.9.1� ��³�´�"#ì

	�4�û5�³�´�ÈÉ³�´+®¯���TU}mÉ-7.9.3Ü·mÉ

-7.9.4+å�½

³�´��WX�Y 10.0G+EÓ¯Z[�Y+ 1.0G¥ëÏØ¯²�Á��þ

_�ZÝ'��|s����®êS+�Ø¯ê�¥ß��WX�Z[J�=+�

Ø¯=>	?¥@A§¨-©G}BCØ¯®-½

ñ=	|s�1ª14`�+®¯²�Z[J��¥�YDïß-Çc�FY

Dïß-ÇcG²+�ZÝ`��®�¨²®êS-FG�����®©G}BC

Ø¯®-½

m �ß��a�



mÉ-7.9.3� ��³�´�	?@A��TU0WX�Z[J�=+��-��<

��®�
jÆ÷54
÷~÷54

Ki1 
:7�r
7��Ö

�û5r
7��Ö

Øª4
9.´

³�´
|s

| W��?

���&

9:+,�
'�}��

9:+,
�'�}
��

9:+,
��û5
�'�}
��

9:+
,�'
�}�
�

9:+
,��
�}�
�

9 : +
, � '
� } �
�

ACT âã*3

ï�U}
²G+²,
��®�+
,�W��
?}Èø�
�

B
C
ê
�
%
*1

*2

°
	
	
t
4
�
û
5
�

�
�
�
�
�
�

³
�
´

jÆ÷54
70

³�´÷~
÷54

53
ñ=	÷~
÷54

6.3

42 4.7 10 1.6 13 �

��TU

®ê'�}
F�G¯®
-

®ê'�
}F�G
¯®-

®ê'�
}F�G
¯®-

®ê'
�}F
�G¯
®-

®ê�
�}F
�G¯
®-

® ê '
� } F
� G ¯
®-

²,��T
U+,�W
��?¥@
A§¨-G
�d

Ó1�ê�%�}^��WX�YEF% 10.0GGZ[�YEF% 1.0G}ÎÏ½
Ó2�ê�%Æ0®êS��1ZÝS<	J�+,-ZÝS

Ó3�ACT âãG��=>	
�J�»	?@A+v�-£¤âãïß��JEAG4601-1991
¬í+Ù�U¥|�§¨x½

mÉ-7.9.4� 	�4�û5�³�´�ñ=	|s+¶`-1ª14`�

vw» B=» ^1fg»

#�� 0â103 N< $46.1 $46.1 $46.1 

J��0â103 N< è46.1 è46.1 è46.1 

|��0â103 N< � $122.5 $39.2 

cÃ� 0â103 N< 0 �$92.2 $122.5 �$214.7 $39.2 �$131.4 

®êS0â103 N< $841.8 $841.8 $841.8 
�, � *1�Z[�YEF%è1.0G}n¾½

*2�$�F�Y�����Y�`�}å�½

m �ß��u�



m �ß����

�mnop�

(1)(�)�Bñò��02006<�WX�Z[J�=+��-=>	
�J�»

	?@A��&��^Ò+®¯�ä 15 �	
�������ö�

No.15-4-4-2�X 18 � 9 � 11 �

(2)8¿âãWXY� Z[J�=}s`-«¬�����w&+v�-âã

01°�´ 3<� X 13 �%�Ã±��WXY� X 13 � 9 �



mn�ö 7.10 

01Ï.123�Mh	¶,·7Ê8W�9���è�3+¶`- 

«ÃG¿;�w&+,-��TU+®¯ 

 

'()*&+,-ZÝS¥���jkS+HI>[®SG�G¯®-01

Ï.123�Mh	¶,·7Ê8W�9���è�3+®¯�«ÃG¿;

�w&+,���}°±ØxTU}-F+å�½ 

 

1.� 01Ï.123�Mh	����

01Ï.123�Mh	+®¯�«ÃG¿;�w&+,�������

�}°±ØxTU}mÉ-7.10.1 +å�½ZÝS����jkS}F�-©G

}BCØx½�

mÉ-7.10.1� �������TU�HI 

ZÝS²MPa´ 
��� «¬ ��þ_ '�ÐË

'()*&
«ÃG¿;

�w& 

��jkS

²MPa´ 

01Ï.123

�Mh	 
Mh	÷~

÷54 
ÎÏ'� 169 67 177 

�

�¶�'()*&+,-��w&�«ÃG¿;�w&+,-��w&}-

F+å�½�

�

(1) ��ÐÑ 

� � 01Ï.123�Mh	+¶`-��ÐÑ}mÉ-7.10.2+å�½ 

�m �ß�¶����



mÉ-7.10.2� ��ÐÑ�

	
�� L~ÇSÜ·

V��§²m  ́ QR°± WX�Y 
���% 

Z[�Y 
���% 

Mh	µ=

+,-�%

CH0=0.78 
0«Ã»<

CV0=0.29 
0«Ã»< 

01Ï.12

3�Mh	 
rsNùú 

T.M.S.L.23.5*1 �*2 CH=1.18 
0����

���< 

CV=1.06 
0����

���< 

CP=0.21 

Ó1�jkVûø5}å� 
Ó2�0.05³-Fïß�~ïß-�

(2)	
�� 

Mh	÷~÷54���+���	
��}mÉ-7.10.3+å�½�

mÉ-7.10.3� 	
���

fg»�q 
Wi[kg] 

÷~÷54jk
������ï

�Þ� 
hi[mm] 

��G÷54Ç
�WX�YÞ� 

l1i[mm] 

��G÷54Ç
�WX�YÞ� 

l2i[mm] þ� 

420 600 40 90 

÷54� 
|d�À 
Abi[mm2] 

÷54�B_ 
ni 

���ÎÏ�}
s`-GØ¯±
¨�-÷54B

_ 
nfi 

g��Y Mh	
÷~ 
÷54 

201.0 4 2 | 

� �

1.1� '()*&+,-��w& 

����'(H�}^�

«¬�ZÝS}}^�-+ßx��01Ï.123�Mh	+¶®¯

�WXEF%�Z[EF%}Ï®-	
+ÐË§¨-xy�jkJ�=

Ss +,-���%G�TU��ïÏ®x���%��WXEF%GZ[

EF%�H}Ù¨I¨¼y�LD®��S}'(HGØx½�

� �

'(H = MAX� � � � � = MAX               = MAX01.52�3.66< 
1.18 
0.78���0.29

1.06
��
�

�
��
�

�

V0

V

H0

H

C
C,

C
C

� � � � �    = 3.66�

�m �ß�¶�l��



(2) '()*&+,-��TU 

«Ã»+¶`-Mh	÷~÷54�ÎÏ'���4.7²kg/mm2´ïß-

©G���(1)ï¼yx'(H 3.66}OÞxTU�-F�G¶�G�-½ 

� �   }^S = 4.7[kg/mm2] â 3.66 = 17.20[kg/mm2] � 169[MPa]�

�

1.2� «ÃG¿;�w& 

÷54�'��J�+,-�%�³�´+,-�%¶,·³�´�g+

,�ëÏ�-67{�4+,-ÎÏ'�+®¯Ã}�-½ 

÷54+��-ÎÏ���²ÂØ®ÐÑGØ¯my-7.10.1 ï�*��÷

54}ôÓG�-g�}nÓ�©¨}¸���*��÷54ïs`-²�

GØ¯Ã}�-½�

ÎÏ�0Fbi< 

� 	 � 	
� 	2i1ii

1iVPiPiPHi
bi nf

CC1WMhCCWF
��

�

�!
!��!��!�!

 Mp�Mh	��g+,� 
ëÏ�-67{�4 

�

�

� � � � ��
420â(1.18 + 0.21)â600 + 0 – 420â(1 - 0.21 - 1.06)â40 

2�(40 + 90) 
�

���A�aß��Úã�Ý����AA�AÚäÝ�

ÎÏ'��+����

� � � � � � � �� � � � � � � � 67[N/mm2]�
bi

bi
bi A

F�  
201.0 
13383 

�

�

�

�

�

�

�m �ß�¶�A��



�

�

�

 

 

 

 

 

 

my-7.10.1� Ã}6K50|�Yg�<�

�

2.� 7Ê8W�9���è�3��� 

7Ê8W�9���è�3+®¯�«ÃG¿;�w&+,������

��}°±ØxTU}mÉ-7.10.4 +å�½ZÝS����jkS}F�-©

G}BCØx½�

mÉ-7.10.4� �������TU�HI�

ZÝS²MPa´ 
��� «¬ ��þ_ '�ÐË

'()*&
«ÃG¿;

�w& 

��jkS

²MPa´ 

7Ê8W�9�

��è�3 
jÆ÷54 

ezd 
'� 

126 52 159 

�

�¶�'()*&+,-��w&�«ÃG¿;�w&+,-��w&}-

F+å�½�  

(1) ��ÐÑ�

� � 7Ê8W�9���è�3+¶`-��ÐÑ}mÉ-7.10.5+å�½ 

�m �ß�¶�a��



mÉ-7.10.5� ��ÐÑ�

	
�� 
L~ÇSÜ·

V��§²m  ́
QR°± 

WX�Y 

���% 

Z[�Y 

���% 

Mh	µ=

+,-�%

CH0=0.78 
0«Ã»<

CV0=0.29 
0«Ã»< 7Ê8W�

9���è
�3 

rsNùú 
T.M.S.L.23.5*1 0.032 

CH=1.18 
0����
���< 

CV=1.06 
0����
���< 

CP=0.21 

*1�jkVûø5}å� 

�

(2)	
�� 

7Ê8W�9���è�30jÆ÷54<���+���	
��}m

É-7.10.6+å�½�

mÉ-7.10.6� 	
���

	
 
�� 

fg»�q 
Wo[kg] 

÷54� 
|d�À 
Ab[mm2] 

÷54�B_ 
n 

7Ê8W�9���
è�3 40200 452.3 20 

�

2.1� '()*&+,-��w& 

(1) '(H�}^ 

� � «¬�ZÝS}}^�-+ßx��7Ê8W�9���è�3+¶®¯

�WXEF%�Z[EF%}Ï®-	
+ÐË§¨-xy�jkJ�= Ss

+,-���%G�TU��ïÏ®x���%��WXEF%GZ[EF

%�H}Ù¨I¨¼y�LD®��S}'(HGØx½�

�

'(H = MAX� � � � �  = MAX                =� MAX01.52�3.66< 
1.18 

� � � �  = 3.66 

��
�

�
��
�

�

V0

V

H0

H

C
C,

C
C

0.78��0.29
1.06 

�

�m �ß�¶�u��



(2) '()*&+,-��TU 

� � «Ã»+¶`-jÆ÷54�ezd'���3.5²kg/mm2´ïß-©G�

��(1)ï¼yx'(H 3.66}OÞxTU�-F�G¶�G�-½ 

� � }^S = 3.5[kg/mm2] â 3.66 = 12.81[kg/mm2] � 126[MPa]�

�

2.2� «ÃG¿;�w& 

÷54�ezd'��J�+,-�%+,�ëÏ�-ezd�+®¯Ã

}�-½�

�

ezd'� (dbi) 

b

OH
bi An

WC�
!
!

 �  

� �  

� � � � = � � � � � � � � =� 5.243²kg/mm2´� �� 52²MPa´�
1.18â40200 

20â452.3 
 

 

  

�m �ß�¶����



mn�ö 7.11 

`��ace���+¶®¯�mô�¬D12345�

��ZÝB*�nÓ�+®¯

� 	
�����������+Ï®-J��}¼y-�+ßx��Ä_

ß-jkJ�= Ss��¬¯0Ss-1�5<+�Ø¯J�'(9:}°±Ø�ez

d��67{�4�|��0�J�'(`�¼J�'(EF%}}^Øx½

"#$%��+J�'(`�}Ï®-Çc�ezd�¼67{�4�|��

Ù¨I¨��L'(`�}Ï®¯'�9:}EGx½À��"#$%��+

V'(12345}Ï®-«¬+®¯��Ss-1�5��¬¯�V'(123

45}�QR°±k+dxG¯stØ�'�9:+Ï®x½©¨�+,��

jkJ�= Ss+�Ø¯ZÝØÊ-�L�'�}}^Ø¯®-½

©�,Ê+�%����+®¯��jkJ�= Ss+�Ø¯^ØÊ-�

L`�+��-��}EG¯®-½©¨��«ÃïÀ�>+Ed¨¯®-J

�`��^}�WØx²�ïß-½©�©G}��Ó�J�G�`��a

ce}n¾�-Çc��©��L�J�`�+abcde-¬D²�����

G®ÊÒÓï��Ø��¬¯�jkJ�= Ss�stûø5����B*}m

ôØx½

� �¶�Ù¨I¨��ÜJ�=�ZÝB*Gfghi�B*G���}n¾

Ø¯��ÜJ�=¢G+`��ace���}�d�-©G²nÓ�¨-¥�

Ä_�J�=¢G+��}°±�-©G��«Ã�®Ø��¥��G��c

3>ï��
��x�ô�>ïß-stÛ+®¯��}°±Ø¯²��>

ò¾����d¨�®G�d§¨x²�G�^�-½

�m �ß������



m
y

-7
.1

1.
1�

Ss
�

0.
5â

Ss
�

�
�
�
B
*

�
�

 

m �ß���l�



mn�ö 7.12

Sd} 0.5)� Ss+Øx3=+®¯

1. ��«ÃÏJ�= Sd+v�-�3

qZñÏrsN±«+v�-��«Ãv~«��ï2¬�¨¯®- Sd�«^+

v�-,2}�����3Øx½06. ��«Ã��09�<¢(2),�>�<

1.1� Sd�«^�&

¾Kµ_�«^+¾xG¯��jkJ�= Ss ��^��+môØx��B

*}mnG�-©G¥ïD-½������0�b<����������«Ã

ÏJ�= Sd GjkJ�= Ss �'(12345�H*0Sd/Ss<�S����

«ÃÏJ�= Sd +¼y�¨-�%��ß-�%-��LD§ïß-¬Dï

ß��y¼�GØ¯�0.5 }F���®,Ê�Sï¼y�¨-©G¥��Ø®½

2. ��«ÃÏJ�= Sd�«^

2.1� «^��

� � ��«ÃÏJ�= Sd�«^+�Ø¯����»`�GJ�`�}abcde

-ÒÓ���rs�ZñS��«Ã©ª«� JEAG4601-1984 +,\�ß-jk

J�= S1G��»`��ace�nÓ�}mn+«^�-©GGØx½

2.2� Sd�«^

� � Sd/Ss�H*��0.5}F���®©GG§¨¯®-½Ù� 0.5}wÏØ¯��

�B*}môØxG©���¯� 0.5Ss�stûø5+¶®¯����B*¥!

Ì 10-3�10-4ïßGx½JEAG4601-1984ï^Ø¯®-��ZÝB*¥ 10-4/�ï

ß-©G}n¾�-G�Sd/Ss�H*} 0.5}�Ó¯«^�-G�J�G��¥

¿»+ZÝ�-B*¥ 10-7/�}F����������+¶®¯n¾�¬D�

 G�®Ó�
�-½©�©G���B��+¶®¯��Sd/Ss�H*} 0.5G

m �ß�l���



Øx½

B��ïÏ®¯®
- 0.5Ssûø5 

my-7.12.1� 0.5Ss����B*

m �ß�l�l�



mn�ö 7.13 

��»�ÐÑ0�%;<�»Ç¨×}n¾Øx

J�G��G�ace�nÓ�+®¯

J�Gace-��GØ¯�������}��«ÃÏJ�= SdGac

e¯®-½������+¶`-`��ace}n¾�-ÐÑGØ¯�f

»ÇëÏ�-����%}��«ÃÏJ�= SdGace¯��Ø¯®-½

JEAG4601�í-1984 ��%ÐË�®ê'�V+¶®¯��f»Ç010-1 �

-�<þ��-²�GØ¯¶������rs�ZñS 7 		�«Ã+¶®

¯����ZÝ� 30 �0720 »Ç<������%}f»Çþ��-²�G

Ø¯ace¯®-½%���������+¶®¯²�«ÃG¿Â+nÓ¯

`�}ace¯®-½

�m �ß�A����



mn�ö 7.14 

�ôAó^0{0A051T��<���jkS+®¯ 

 

1��Þy+ 

rs�Zñ±«¥ù«§¨�Þyx¾ú�����£µó^GØ¯��

£µ
0¯.51T��<¥ÍÏ§¨¯Dx½Ù���	û�£µ
0{0

A051T��<¥gZ§¨x½{0A051T����¯.51T��+

H¬¯{�°T�1�¥�
�£������Ó¥ß-©G�0���CÆ

ï����£µ
GØ¯æz}�Ø¯®-²�ïß-½ 

 

1.1� {0A051T���	? 

{0A051T����J�+,G¯ÝÞ-µ=;+�Ø¯�<�-G

G²+���Ï�0+,G¯ÝÞ-;F%?=+�Ø¯��<e�#=+

 Í�-	?}R�-ôAó^ïß-½my-7.14.1 +{0A051T��

"#y}å�½ 

 

 

 

 

 

 

 

 

 

my-7.14.1 {0A051T��"#y  

�m �ß�a����



1.2� TU�âã 

��{0A051T���°Ï×��� 

� � � {0A051T��¥gZ§¨x©��rs�Zñ±«ý�°Ï×�

��}�d�-xy+�Áñ���GÁ´ª�4{707�8¿âãï�

{0A051T���£¤¥Ed¨x0q{0A051T���°�+v

�-âã� ¡P 55�56 �%�<½Ù����ÀØGØ¯�{0A051T

���{`µ=£¤¥Ed¨x½ 

� � � {0A051T��+��Ù�Ù#{707¥^y-^%êq0`�

S<¥ÅÆ�-½1T��Ù#{707��^%êq� 1.5)�ï��

|�ïß¨Ë�{0A051T����?}¦�Ø¯®-½©�¾»�

8¿âã+¶`-{`µ=£¤ï��©� 1.5â^%êq�{`+,-µ

=£¤}E®�1T��Ù#{707��?¦��ò¾�}BCØx½ 

 

����«Ã��%×+)Ê�� 

� � � Ô2Øx{0A051T���°Ï×�âãï��1T��Ù#{7

07��?¦�S�BC+G0�G¯®x½Ù��+¶®¯²�Áñ�

��GÁ´ª�4{707��{0A051T���¢aêx}yG¯

®x0q��«Ã+v�-�¢a+��-	
����&�âã0Phase2<�

X 12 ��<½Ù�¢aêx�âãï��1T��Ù#{707�¦�S

ïß- 1.5â^%êq}�Ó-���{`+,-{`µ=£¤}E®��

|�+��-{0A051T���«Ã��ÔÏ����B×}yG

x½B��ï��©�¢aêx�âã+,-U}®êjkSGØx½ 

¢aêx�âãï��{0A051T���ÔÏ��+®¯�4<

£¤+,�Ù�	?¥@A§¨-{``��BC�;<Áþ��"#$

%��+j�
®ê`��BC��;�w&}Ï®¯BC}°±Ø¯

�m �ß�a�l��



®-½ 

Ô��£¤+,-BC��^%êq}�Ó-`�}�í>+{`Ø�

Ù�	?¥@A§¨-`�}BC�-²�ïß�����¿%;+k�

Øx"#��}E®®ê§¨-`�}}(�-²�ïß-½ 

 

1.3� �������+¶`-®êjkS 

7		���������ôAó^+®¯��Ô2�¢aêx�âã

�ÊÚ�£¤+,�	?@A¥BC§¨x{``�¥æ�¨¯®xxy�

Ù�S}��jkSGØ¯ÔÏØx½mÉ-7.14.1 +�vH�-��jkS

}å�½ 

 
mÉ-7.14.1 {0A051T�����jkSG Ss+,-��`� 

¢aêx+,-®êjkS²kN´
jkJ�= Ss+,
-��`�²kN´� 

1T��{70

7¦�S[kN] £¤+,- 
®êjkS 

"#$%�� 
+j�
 

®êjkS 

5 
ZÝS 4.6}Õ��É 

4 
1.5â^%êqïß

- 4.5 }Õ�£¯ 

27.09 18.82 

* ��`�����������ôAó^��������
+¶`-ZÝS0�|�<},\ 

�  

��������ÊÚ��ôAó^GØ¯�{0A051T���"

#$%��jkS+®¯��©©�ïï2¬¯DxG¶��F,� 3 ¡

Ë¥ÅÆ�-½ 

 

?1T��{707+,-¦�S 

@£¤+,-®êjkS 

m1T��"þä�"#$%��+j�
®êjkS 

�m �ß�a�A��



?¶,·@��G²+£¤+j�
®êjkSïß-½{0A051T

���°Ï×�âãï��?�ò¾�}BCØx½{0A051T���

¢aêx�âãï��?�ò¾�}BCØx£¤�&G¿Â�£¤�&}

Ï®¯�?}�Ó-ÐÑï²�1T��Ù#{70¥¦��-��G¿;

��?ï{0A051T��}ÎÏïD-©G¥BC§¨x½�x�m+

®¯��¿%;+j�
"#$%�����{0A051T���®ê

jkS}«^Øx½ 

�������+¶®¯��©¨��0���jkS}Ï®-©G²ï

D-GnÓ¯®-½ 

�m �ß�a�a��



2�{0A051T���	?BC£¤G"#$%��+®¯ 

2.1� 	?BC£¤ 

£¤�ù37}my-7.14.2 +å�½£¤��Eµ£¤G;F>E£¤}

ÀHGØ¯°±Ø�«^Øx¨_q0{`êq<ï�Eµ£¤}°±Øx

�Ú�;F>E£¤}°±Ø�ò��¥BC§¨¯®-©G}BC�-½

Eµ£¤ï�{`êq}�í>+«E§e-©G+,��	?@A¥¦x

¨¯®-{`êq}BCØ¯®-½ 

 

Eµ£¤ 

;F>E£¤ 

1T�����Øx� 

ò��� 
¦x¨¯®-� 

NO 

YES

YES

NO

Eµ£¤�¨_qÖ«^ 
(¨_q«E) 

£¤�� 

Eµ£¤�¨_q«^  

 

 

 

 

 

 

 

 

 

 

 

 

 

my-7.14.2 £¤ù37 

 

 

�m �ß�a�u��



�¶�{0A051T���©¨��	?���1-F�£¤+,�B

C}EG¯®-½ 

ýEµ£¤þ 

{0A051T��+¤�¥Ø`�0µ=`�<}{`Ø�µ=+�Ø

¯�<Ø¯®-©G}BC½ 

 

 

 

 

 

 

 

 

{0A051T�� 

Eµ 

my-7.14.3� Eµ£¤ó^!� 

`�½^ ¨_½^ 

 

ý;FF>E£¤þ 

;Fï�ÎÏ���Í£¤+,�¦§�}½^Ø�ò��¥¦x¨¯®

-©G}BC½ 

 

�m �ß�a����



2.2� Áþ��"#$%�� 

{0A051T��¥	?@A§¨-xy+��Áþä�"#ò��¥

@A§¨-©G¥��ïß-½©�ÒÓ���{`§¨-`�+�Ø¯Á

þä�`�56Ü·���i}^ØxÊÓï¿%;+k�Øx"#$%

��+j�
®ê`�}���-½Áþäq�®ê`��ÊÚ��²J§

®`�}�{0A051T���®ê`�GØ¯wÏ�-½ 

 

� {0A051T��þä���&+®¯�ø=��Ö¨Ó�}ìGØ

¯-F+å�½ø=��Ö¨Ó�Ü·÷54þêLy}my-7.14.4+å�½ 

¾Kþä���}(��F,�,Ê+çÓ�¨-½ 

 0.9h
�

0.7SuF 2 �� 
 

F���`� 
h�ø=��Ö¨Ó��Ë§ 
©�'�µ_0	û��ª
+j�
< 
Su�ÎÏ$§0SMS-3A-100�774.2MPa�SMS-6A-100�779.1MPa< 

 

 

 

 

 

 

 

my-7.14.4� ø=��Ö¨Ó�Ü·÷54þêLy 

�m �ß�a����



¿Â���}Áþä+�Ø¯Ù¨I¨°±Ø��þä�ÊÚ�JS}®

ê`�G�-²�ïß-½{0A051T��M�qSMS-03A-100����

ì}mÉ-7.14.2+å�½ 

 

mÉ-7.14.2� {0A051T��Áþä�"#$%�� 

"#$%��+j�
 

®ê`�²kN´ þä �� 

��� SMS-03A-100 ��� 

.7f ÎÏ  ///  

37>Øª4 ÎÏ  âââ  

ø=��Ör71 ezd  HHH  

     

     

«n÷54 ÎÏ  ���0�JS<  

ø=��ÖT�4 ezd  JJJ  

     

     

¬�|s �    

12   ®®®  

�JS0®ê`�< ��� ��� ��� 

 

 

 

 

 

�m �ß�a����



mn�ö 7.15

'()*&+Ï®-'(H+®¯

1.� '()*&+®¯

� «¬�"#$%��+®¯��«ÃG¿;���ïß-./��¼�'

()*&+,-��}EG¯®-½'()*&���GØ¯��«Ã»��

�Ã}Y;�TU��ÐÑGjkJ�= Ss ���ÐÑ�H*('(H)}}^

Ø¯�Ù�'(H}TU��+OÞ-©G+,��jkJ�= Ss+��-�

�� «¬�'(S¥���jkS}����®©G}BCØ¯®-½'(

)*&+,-��+Ï®x'(HGØ¯��q'(`�H�Gq'(EF%H�

� 2¡Ë¥ß��Ù¨I¨+®¯./}-F+å�½

2.� '(`�H}Ï®x��ì

� «¬�ZÝ'�S}}^�-+ßx��ezd��67{�4�|�}Ï

®-	
��jkJ�= Ss+,-J��GTU���J��G�H}'(H

('(`�H)G�-½̀ �}Ï®x«Ã�ì}my-7.15.1+�'(`�H}Ï

®x���ì}my-7.15.2+å�½

�m �ß�u����



�

�

m �ß�u�l�

               M
0�

+
tM

0

+
lM

0

+
rM

0

d
lr

M
0 

H
0�

+
tH

0

+
lH

0

+
rH

0

d
lr

H
0 

V
0�

+
tV

0

+
lV

0

+
rV

0

d
lr

V
0

Á

Ð
}
Ù
¨
I
¨

»
Ø
c
d
e
-

+
t0

+
l0

+
r0

d
lr

0

P 0
�

+
tP

0

+
lP

0

+
rP

0

d
lr

P0

+
10

+
20

+
30

æ
'
�
�
}
(
�

+
0

'
�
$
§
�
}
(

H

M

V

J
�
+
,
G
¯
	



+
�
�
-
`
�

	


+
�
�
-
'
�

 

+
r

+
t

+
l

F
�
+
,
�
'
�
$
§
}
}
(
�
-
½

+
 =

 M
A

X
¯

 |
+

1�
+

2|
�

 |
+

2�
+

3|
�

 |
+

3�
+

1|
°

 

F
�
�
9
¥
æ
'
�

+
1�

+
2�

+
3G
�
-
½

+
3 �

(+
t+
+

l+
+

r)�
+

2
+ 

(+
t�

+
l+
+

l�
+

r+
+

r�
+

t�
d

lr
2 )�

+
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

+
t�

+
l�

+
r+
+

t�
d

lr
2 +2

d
lr

= 
0

�
ó

±
0�
«
Ã
»
�
S
ï
ß
-
©
G
å
�
½

�
ó

±
M
�
6
7
{
�
4
+
,
-
S
�

H
�

W
X
�
+
,
-
S
�

V
�
Z
[
�
+
,
-

S
�

P�
J
�
�
-
*
+
,
-
S
}
å
�
½

M
�
«
Ã
»
�
6
7
{
�
4

H
�
«
Ã
»
�
W
X
�

V
�
«
Ã
»
�
Z
[
�

P
�
«
Ã
»
�
J
�
-
*
+
,
-
`
�

+
t
�
°
�
Y
'
�

+
l
�
|
�
Y
'
�

+
r
�

Ä
�
Y
'
�

d
lr
�
e
z
d
'
�

+
1�

+
2�

+
3
�
æ
'
�

+
�
'
�
$
§

m
y

-7
.1

5.
1
`
�
}
Ï
®
x
«
Ã
�
ì



�

�
�
r
7
1

1�
«
Ã
G
¿
;
�
�
�
�
ì

      

m �ß�u�A�

      

M
Ss
�

´
M
+

tM
0

´
M
+

lM
0

´
M
+

rM
0

´
M
d

lr
M

0 

H
Ss
�

 
´

H
+

tH
0 

´
H
+

lH
0 

´
H
+

rH
0 

´
H
d

lr
H

0 �

P S
s 
�

 

+
tP

0

+
lP

0

+
rP

0

d
lr

P0

Á

Ð
}
Ù
¨
I
¨

»
Ø
c
d
e
-

 

+
tS

s

+
lS

s

+
rS

s

d
lr

Ss

+
1S

s

+
2S

s

+
3S

s

æ
'
�
�
}
(

 

+
Ss

'
�
$
§
�
}
(

 

'
(
`
�
H
}
}
(

´
V
+

tV
0

´
V
+

lV
0

´
V
+

rV
0

´
V
d

lr
V

0 

V
Ss
�

0Ss
M

MM
 

´

0Ss
V

VV
 

´

0Ss
H

HH
 

´

 
�
�
r
7
1

2�
'
(
`
�
H
�
Ê
Ú
�
L
)
*

(´
m

ax
)}
«
Ã
»
'
�
$
§
+
O
Þ
-

�
ª
�
�
&
�
ì

 

ó
±

Ss
�

Ss
�
�
»
�
S
}
å
�
½

´
�
'
(
`
�
H

+
Ss

=´
M

A
X
+

0

'
�
$
§
�
}
(

 
'
(
`
�
H
}
}
(
�

´
M

A
X

=M
A

X
(´

M
�

´
H
�

´
V

)

�
m
y

-7
.1

5.
2
'
(
`
�
H
}
Ï
®
x
�
�
ì

 



�

�m �ß�u�a��

3.� '(EF%H�ì�

� «¬�ZÝ'�S}}^�-+ßx��WXEF%�Z[EF%}Ï®-

	
�jkJ�= Ss+,-V'(12345;G�TU��ïÏ®xV'(

12345;��WXEF%GZ[EF%�H}Ù¨I¨¼y�LD®��

S}'(H('(EF%H)G�-½'(EF%H�}(�&}-F+å�½

'(EF%H=MAX(CH/CH0  �CV/CV0)

CH0 �TU��+,-WXEF%

CH �jkJ�= Ss+,-WXEF%

CV0 �TU��+,-Z[EF%

CV �jkJ�= Ss+,-Z[EF%

��+,�¼yxrsNùúV��'(EF%Hì}my-7.15.3+å�½



�

�

WX�Y��Ï�% Z[�Y��Ï�%
$�
[m] Ss S2 Ss/S2 Ss S2 Ss/S2

'(H

49.3 2.10 0.97 2.17 1.15 0.28 4.11 4.11 

38.2 1.56 0.67 2.33 1.11 0.28 3.97 3.97

 

 

 

 

 

 

 

 

 

 

 

 

31.7 1.31 0.58 2.26 1.08 0.28 3.86 3.86

23.5 1.16 0.51 2.28 1.06 0.28 3.79 3.79

18.1 1.11 0.47 2.37 1.03 0.28 3.68 3.68

12.3 1.07 0.42 2.55 1.02 0.28 3.65 3.65

4.8 0.97 0.34 2.86 0.99 0.28 3.54 3.54

-1.7 1.00 0.33 3.04 0.97 0.28 3.47 3.47

-8.2 0.91 0.33 2.76 0.95 0.28 3.40 3.40

my-7.15.3 rsNùúV��'(EF%Hì 

 

 

�m �ß�u�u��



mn�ö 7.16

«Ã»�¸¹º¥9£¤+®¯

� J�»�õö¦cã��jþ¥¨_�-©G+,��¸¹º�¥9»Ç¥�1

fg»+H¬¯«E�-©G¥²§¨-½,G¯�J�»+¶®¯²¿^»Ç

O+¸¹º¥¥9�?ïß-©G}BC�-xy+�«Ã»+¸¹º�¥9�£

¤}k�ÐÑF+¯°±Øx½B£¤+¶®¯�õö¦cã§�¨_G¸¹º¥

9»Ç�vµ¥BC§¨�ò��¥BC§¨xõö¦cã§�¨_}¸¹º¥9

��®êSGØx½

� ¸¹º��������GØ¯��jkJ�= Ss+��-õö¦cã�§�¨

_}}^Ø��,�£¤TU+,�BC§¨x®êS-Oïß-©G}BCØx½

� -F+�¸¹º¥9��£¤�&+®¯å�½

1. £¤ÐÑ

� £¤�°�+Ï®�¨¯®--F� 2¡Ë�¸¹º+®¯EGx½

� �÷3�07�.>M

� �ÙùA�4ùª�4 Ñ7�M

£¤ÐÑ}my-7.16.1 +�£¤ó^ì}my-7.16.2 +å�½Eµ	+,�ó^}

EµØ�¸¹º}¥9�-©Gïõö¦cã�§�¨_G13ª4»Ç�vµ}

BCØx½

m �ß�����



÷3�07�.>M

ÙùA�4ùª�4 Ñ7�M

my-7.16.1� £¤ÐÑ

m �ß���l�



£¤ê


��Eµ	

¸¹ºÒO

 qÀ©õö¦cã

Eµ�

¥9�

my-7.16.2� £¤ó^ì

m �ß���A�



2. £¤TU

� £¤TU}my-7.16.3 +å�½õö¦cã�§�¨_¥ô 40mm +¶®¯��

1�13ª4ÁÂïß- 60é14373 1.44³-O�100é14373 2.80³-

Oïß-©G¥BCïDx�ï�õö¦cã§�¨_ 40mm }¸¹º¥9��®

êSGØx½

õö¦cã§�¨_0mm<
(ÙùA�4ùª�4 Ñ7�M)

100%14373

60%14373

1
3
ª
4
»
Ç 

õö¦cã§�¨_0mm<
0÷3�07�.>M<

100%14373

60%14373

1
3
ª
4
»
Ç 

my-7.16.3� õö¦cã§�¨_�13ª4»Ç+çÓ-àá

m �ß���a�



mn�ö 7.17

æ5ò�����������'�Ð³+®¯

BWXYï��jkJ�= Ss+��-����SGØ¯��L'�ZÝÓ+

¶`-S},\Ø¯®-½©©ï��¿À6K5O�'�Ð³}å�xy�ÈÉ

>��ïß-æ5ò����������+®¯�q��jkS	ZÝS�

}my-7.17.1�7.17.2+Ù¨I¨å�0��$×����S<½

�³74$×

����jkS	ZÝS�

rsN��ê


�L'�ZÝÓ�

6.6

5.6

5.9

1.7

7.1
æ5òð¥Ø��µ

rsN%&ê
��þ

my-7.17.1� æ5ò��6K5(��$×��°±)

m �ß�����



�L'�ZÝÓ�
�³74$×

m �ß���l�

my-7.17.2� �������6K5(��$×��°±)

rsN%&ê
��þ

rsN��ê
�

rsN��ê
�

� � �³74¬«
1.7

rsN%&ê
��þ�

2.2����jkS	ZÝS�

4.0

5.3

2.0
2.9



mn�ö 7.18

��J�'(9:+¶`- 3�Y�J�=�÷�m®+®¯

1.� BWXY+¶`-��J�'(9:+¶`-WX�Y��F�Y�ace

(1) 9:+Ï®-WX�Y�V'(12345

9:+Ï®-WX�Y�V'(12345�� Ss-1�5 �¯�J�=� NS�

EW�Y}stØx²�ïß-½

(2) WX�Y�J�`�G�F�Y�J�`��ace

��J�'(9:+¶`-}(S��1234567859:+,��W

X�Y��F�Y}=>+mGx�ïJ�`�}}(Ø�F,(a)�(b)�ace

�ÊÚ�LD®�}wÏØ¯®-0my-7.18.1<½

(a) WX�Y12345} EW �Y+9�Øx9:TUG�F�Y1234

5} UD�Y+9�Øx9:TU�ace

(b) WX�Y12345}NS�Y+9�Øx9:TUG�F�Y12345

} UD�Y+9�Øx9:TU�ace

my-7.18.1� ��J�'(9:+¶`-J�`��ace.{7�0BWX<

m �ß�����



2.� 3�Y0NS�EW�UD<�J�=}n¾ØxJ�'(9:+®¯

�u§¨xqZñÏrsN±«+v�-��«Ãv~«��+j�D�^Øx

jkJ�= Ss ��+��de6K5}Ï®¯�^ØxJ�=0Ss-2�4�5<¥ß

-½de6K5}Ï®xJ�=+�Ø¯�,�C°>+[®J�'(9:TU}

}^�-©G}�>+ØxÇc+��1.ï2¬x�&ï��
�3�Y0NS�EW�

UD<�J�=}¿»+ace-�&²ß�æ-0my-7.18.2<½

©©ï��BWXY+¶`-���������TU�ÊÚ�}(SG��

jkS¥HI>[®TUG�Gx¸¹º�=��¶,·Ù�ôA"#P+®

¯�,�C°+[®J�'(9:TU}}^�-xy+ 3 �Y�¿»»��9:

}°±Øx½�¶�9��-J�=+��	
���+àá¥LD®GnÓ�

¨- Ss-2}Ï®x½

my-7.18.2� ��J�'(9:+¶`-J�`��ace.{7�

� � � � � � � � � � � � � � � � � � � � � � � � � 0»��9:<

3.� ��TU

� 1.+¯2¬x����«Ã+Ï®¯®-w&+,-9:TU�2.+¯2¬x,�

C°+[®TU¥±¨ïD-w&+,-9:TU}HIØxTU0mÉ-7.18.1�

7.18.2<�7A¿;ïß-©G}BCØx½

EW NS 

UD 

UD 

NS EW 

m �ß���l�



m �ß���A�

mÉ-7.18.1� ¸¹º�=�+¶`-�Bã���TU�HI

}(S ��jkS

1234567859: 120MPa 318MPa

»��9: 110MPa 318MPa

mÉ-7.18.2� ¸¹º�=�+¶`-�ôA"#P���TU�HI

}(S ��jkS

1234567859: 228MPa 246MPa

»��9: 223MPa 246MPa

 



�

m �ß�����

�

mn�ö 7.19

�´û����´75�13���Ö��+®¯

1.� ��	?ý�àá+®¯

� �´û����´75�¦RW¥J�+,G¯3=ØxÇc��´û����´

75�¦RW}W{G�-rsN±«���	?+àá}çÓ-´µ¥ß-½©�

àá+®¯�F,���n¶�-½

�´û����´75��������»+�(§¨-NW¼5ò}�ø�4

+,��®¯��Ø�%&ê
O���};F§e-©G¥�¼§¨-(my

-7.19.1 mô)½�x�Fþ+01ÏN����³�´�·®¸bd}RØ�01Ï

N����«¬�W{G�G¯®-½

� �´û����´75���1»Ü·��»+^§¨-`�+�J�`�}a

bcdexhiïò��}��d�®"#$%}R�-©G¥¼y�¨-½�x�

01ÏN����«¬��W	?}Z¹�-xy�W{GØ¯�	?@A¥¼y

�¨-½�

� rsN±«���	?}@A�-ÒÓ���J�+�Ø¯�¼§¨-rsN±«

�=>	?�À+�ÎÏDõö��´75W�í6¥ß-½mÉ-7.19.1+å�,

Ê+�jkJ�= Ss +��-ÎÏDõö��´75�13���Ö���TUï

��õW+,�õö¥�(�-©G��®xy�J�»+�ÎÏDõö��´75

W�í6}��GØ�®½Ù�xy��´û����´75�¦RW�13���

Ö���´û����´75�¦RW}W{G�-ÎÏDõö��´75W}í6

�-xy+���=>«¬���	?+àá}çÓ�®GnÓ�¨-½�

�

�



�

m �ß���l�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

my-7.19.1� rsN%&ê
À�y�

�

�

� � mÉ-7.19.1� õW»�ÎÏDõö��´75W_BCTU�

� NS�Y EW�Y
õW�ÎÏDõö��´75W_� ô 8.5m ô 10.5m 
ÎÏDõö��ª�3�§� 4.49m 4.49m 

�

rsN��ê


8.fùª4ù3=

rsN%&ê


rsNüý®�

�´û����´75

ø�4

01ÏN����
³�´·®¸bd



�

m �ß���A�

�

2.� W_¨=�àá+®¯

� �´û����´75Fþ+��́ 75W}W{G�-01ÏN����0-F

ECCS�<³�´�·¸d¥«^§¨¯®-½

�x�æ5òð¥Ø��µ0-F SRV<Mò�ªþ+3L� :¥�^§¨

¯¶�0my-7.19.2mô<�SRV ë=»+�Oþoò�Mò»+ÝÞ-`�}\M

§e��xMò§¨-W5òGoò��còã¥�´û����´75W+�56

}¿*>+ïD-,Ê+«Ã§¨¯®-½

� ©¨��«¬�	?@A�xy+��́ 75�W_¥�«¬�«^�§}��-

��¥ß-½©©ï��jkJ�= Ss +,-�´û����´75¦RW�13

���Ö+,-W_¨=}��Ø��,«¬�«^�§G�HI}EGx½

my-7.19.2� 3L� :÷~`RS

æ5òð¥Ø��µ�

æ5ò��µ�

æ5ò��

SRV Mò�

�´û����´75� 3L� :�



�

m �ß���a�

�

my-7.19.3� 3L� :./y

�^y�

êLy

3L� :#�y�

�´û����´75Ýþ 3L� :

3L� :=74�

�´û����´75Ýþ

SRV Mò



�

m �ß���u�

�

2.1� F%³°��:53º(1)+,-13���ÖÛ��}(

� F%³°��:53º�M#=É�}²�ã�µ=9:&�Àïß�MÙ�

�&�Mè�3;�«¬}~ãG�^ØMOê��=>'(}Ã}ØM¾K«¬�

#�¼Ý����Ð³¶,·��¨_�h}¼y-²�ïß-½

� my-7.19.4+å�Í���è�3}��-=AÑª1þ�*»ÃÄ aMO»Ã

Ä bM�� HGØMx|�Y+¨_Eµ}s`-Çc}nÓ-½�ã�0�Í�¼

�zã�½ÊØz¨ïß�#��~ãG�^Øx�ïM#�+¶`-�ã� r�Y

F%�M#��F%GÀ¾�-©GMÝ+¶`-�ã� z�YF%� 0ïß-©

GM#=���¿æÐÑ}n¾�-©G+,�MH�����F%³°��:5À

}�
©G¥ïD-½Ù���+¶®¯¼y�¨- 1 �QR�µ=_Á1MÛ�Å

�F��,Ê+É§¨M�´û����´75�13���Ö��+Ï®¯®-½

�

�

�

�

�

�

�

�

�

�

�

�

�
�
�

�
�
�"" #

a
Htanh

a
g

111

Vmax S)r(GQ
g
a)r( !!!#! � 111

my-7.19.4� Í���MÐáè�3�

� ���������� =AÑª1þ�

������?

����@

mÉ-7.19.2� Â1MQ1MG1�S�

�Ü��

VS
)r(G,Q," �mÉ-7.19.2� +,�)^�

�F%'(12345�



�

m �ß�����

�

�1��QR°±�}(�

�?,�M�

�

�

�

�

,G¯ ��QR°±��

�

�

�

�

�l��13���ÖÛ��}(�

� %���Øx�ïÛ�¥LD�Gx*�#+®¯MÙ�Û��}(�&}-F

+å�½�´û���� !��O�V'(123450my-7.19.5<��´75

W�QR°±����+¯¼yx 8.51²sec´)+'ÞxEF%}�b÷Gx�ïM�@

}Ï®¯}(Øx½�

�

�

�

�

�

�

�

�

� -�,��13���Ö��LÛ���2.88mG}(§¨x½�

sec]/rad[.
.
..tanh.

.
.

a
Htanh

a
g

7380

514
17373141373141

514
806659

111

 

�
�
�

�
�
� ��� 

�
�
�

�
�
�"" #

[sec].
.

T 518
7380
22

1
1  

$
 

#
$

 

]s/m[.g

.
)L.W.H(]m[.H

]m[.b
]m[.a

2

1

806659

373141
17

07
514

 

 "
 

 

 

0�/�=0.483+,�^�-S0mÉ-7.19.2<<�

710831

464020

806659250

1

1

2

.Q

.)a(G

]s/m[..S A

 

 

� 
0EF%'(123450my-7.19.5<,�<

0�/�=0.483+,�^�-S0mÉ-7.19.2<<

0�/�=0.483+,�^�-S0mÉ-7.19.2<<�

]m[.

....
.

.

S)a(GQ
g
a

S)a(GQ
g
a)a(

A

Vmax

882

806659250464020710831
806659

514
1

111

111

 

���� 

#
!!!#! 

!!!#! �



�

m �ß�����

�

�

�

�

�

�

�

�

�

�

�

�

�

my-7.19.5� �´û����´75�¦RW�13���Ö��Ï12345�

�

�

�

�

2.2� ��TU

� ���TU��´û����´75��W_07100mm<+�Ø�LÛ��ô

2880mmïß-xy�13���Ö»��;W_� 4220mm G�-0my-7.19.6<½

�´û����´75�¦RW}W{G�-01ÏN����³�´�·®¸b

�§¶,·3L� :=74�§��1115mm�2400mm0mÉ-7.19.3<ïß-©G

���13���Ö+,-�;W_�01ÏN����³�´�·®¸b�§¶,

·3L� :=74�§}F���®TUG�Gx½

� �



�

m �ß�����

�

�

�

�

�

�

�

�

�

�

�

my-7.19.6� �´û����´75¦RW�W_¨×�

mÉ-7.19.3� 01ÏN����³�´·®¸bÜ·3L� :=74��§

«¬ �§(mm) 
������³�´·¸ 1115 
��N��W�³�´·¸ 1115 
rsN��»���³�´·¸ 2400
3L� :=74 2300

�

�

4220(�;W_)

9980(��W_)

2880

7100

71
00

2880

1820

2b=14000
(b=7000)

2a=29000
(a=14500)

�?_imm��

rsN��»�
���³�´�2400

�³�´·®¸bd$��

2300

������
³�´�1115
��N��W�
³�´� 1115�



�

m �ß�����

�

3. 3L� :�"#$%��

� �´û����´75¦RW+13���Ö¥ZÝ�-G��´û����´7

5O�	
Ü·��+�=��¥ëÏ�-½©©ï��3L� :}ÈÉGØ¯"

#$%��}EGx½�¶���+¶®¯��2.1 +¶®¯F%³°��:5&ï

}(§¨x�´û����´75¦RW�13���Ö+,-�LÛ�»�=�

�}Ï®x½�

�

3.1� =���}(

� 13���Ö»�Û�ÅÛÃÄ}ÝÞ-GD�=�� p���ã�Ã%}ÅG�-G�

��ï^�§¨-½�

� )z(C)r(g)z,r(p max 1��Å� � �

©©ï���

�

�

�

� -�,��r=a�z=Åmax�GD=���-F�,Ê+}(§¨-½�

�

�

�

�

� -�,��=����

34kPaG}(§¨x½�

�

�

�

�
�
�

�
�
�"


�
�

�
�
�

�
�
�

�
�
� �"

 

a
Hcosh

a
H

a
zcosh

)z(C
1

1

1

kPa

)(C)a(g),a(p maxmaxmax

34
1.199202.877749.806651000

1

 
��� 

�� � ��Å�

0b/a=0.483+,�^�-S0mÉ-7.19.2� <<373141
211877742

806659

1000

1

2

3

.
)..(]m[.

]s/m[.g
]m/kg[

max

 "

 

 

 

,�Å

Å

19901

514
17373141

514
17

514
877742373141

1

1

1

.

.
..cosh

.
.

.
..cosh

a
Hcosh

a
H

a
cosh

)(C

max

max

 
�
�

�
�
�

� �


�
�

�
�
�

�
�

�
�
�

� ��
 

�
�

�
�
�

�"


�
�

�
�
�

�
�

�
�
�

� �
�

"
 �



�

m �ß����¶�

�

3.2 3L� :�³74jÆþ+ëÏ�-J�;+,-`�

� 3L� :��L'���Óïß-3L� :�³74jÆ÷54+¶®¯�Ô

®ï}(§¨x=��GJ��;}n¾Ø¯"#$%��}EÊ½�

3L� :�³74jÆþ+ëÏ�-J�;+,-`���SRV Mò�9:+

,G¯}(§¨-�|�+,G¯æ�¨-½3L� :�³74jÆþ+ëÏ�

-`�}mÉ-7.19.4+å�½

mÉ-7.19.4� 3L� :�³74jÆþ+ëÏ�-J�;+,-`�

`�¡Ü ,	0my-7.19.7mô< `�

|�(kN) N1 325 

67{�4(kN�m) M1 1070 

my-7.19.7� 3L� :�³74jÆþ

ø71´û74�

Fþ�³749.´�

jÆ÷54�� 4B��

��L'���Ó��

Ø�3�74þ�

.W�4´û74� N��M��



�

m �ß������

�

3.3 3L� :�³74jÆ÷54+ëÏ�-J�;+,-'�

� jÆ÷54+ëÏ�-ÎÏ`�GØ¯�|� N1Ü·67{�4M1}nÓ-½|

� N1+,-ÎÏ'�+1�F�+,�}(§¨-½

�

� �

67{�4M1+,-ÎÏ'�+2�F�+,�}(§¨-½

� �

jÆ÷54+ÝÞ-ÎÏ'�+3��,�TU,�F�+,�}(§¨-½

� �

A1�jÆ÷54 1B¾x��d�À[5.03â103mm2]

MPa
.

A
N

17
100354

10325

4

3

3
1

1
1

 
��

�
 

 
�

+

MPa
.

Z
M

256
10194
101070

6

6

1
2

 
�
�

 

 + Z�jÆ÷54�d�µ_[4.19â106mm3]

MPa273
25617

213

 
� 

� +++



�

m �ß����l�

�

3.4 �´û����´75¦RW13���Ö»�=��+,-3L� :+ë

Ï�-'�

3.1 ï}(§¨x=�� 34kPa ¥3L� :�ã(my-7.19.8 +å���)+ëÏ

�-G�^�-G�3L� :+ëÏ�-`� F���+,�}(§¨-½

� � kN.
.

ApF

3887
105721034 66

2

 
��� 

� 
�

�

�

�

�

 

 

 

 

my-7.19.8� 3L� :¥=��}s`-���

�

3L� :+ëÏ�-=��+,-`� F G3L� :�³74jÆþ��3L

� :����ï�Þ� L+,��3L� :�³74jÆþ�67{�4M2�

F�+,�}(§¨-½

�

�

�

�

p�=��[3.1,� 34kPa]

A2�3L� :�Æà�À[2.57â106mm2]

L = 1692.5mm

3L� :��_^�

mkN.
..

LFM

�89147
10516923887 3

2

 
�� 

� 
�

L���_^��3L� :�³74jÆþ�ï�Þ�(my-7.19.8)
[1692.5mm]�

3L� :�³74jÆþ�

��´û����´75¦R

W13���Ö+,-=�

�}s`-G�^�-��



�

m �ß����A�

�

67{�4 M2 +,�3L� :�³74jÆ÷54+ëÏ�-ÎÏ'�+4 ��

F�+,�}(§¨-½

� �

�

3.5 ��TU�

� ��TU}mÉ-7.19.5 +å�½�´û����´75¦RW�13���Ö

+,-=��}n¾Ø¯²�ZÝS���jkS-Fïß-©G}BCØx½

�

mÉ-7.19.5� ��TU�

ZÝS(MPa) ��jkS(MPa)
J�;+,-'� =��+,-'� cÃ

273 36 309 
473

�

�

�

mnop�

(1)ÇÈMÉÊ�Í���MÐáè�3���«ÃM�©ª ‘88.2MP.92-99 

MPa
.
.

Z
M

36
10194
1089147

6

6

2
4

 
�
�

 

 + Z�jÆ÷54�d�µ_[4.19â106mm3]



m �ßl¶���

mn�ö 7.20 

rsN%&ê
�8���+®¯

�

� rsN%&ê
�8�±Ù"#Pïß��Fþ�4�´1ª�þG¢c§¨

¯®-½�þ��Ë��ùª��}4Ø¯FþG÷54¢c§¨¯¶��^±�

~»+��Ë}÷�*�©G¥ïD-"#G�G¯®-½�

©©ï��ÈÉGØ¯�L'���Óïß- P1 +¶`-��w&}�Õ-

p+å�½rsN%&ê
�8�"#Ü·'���Ó}my-7.20.1+å�½

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

rsN%&ê
�8�

my-7.20.1� rsN%&ê
�8�"#Ü·'���Ó�

�8¬ÌþGT�

35þ�¢cþ�

�

�L'���Ó�

24mm 

5150mm

rsN��ê


rsN%&ê


4�´1ª��

ùª��

6640mm



m �ßl¶�l�

1.� «Ã»�'�

LM	
9:6K5+,G¯}(§¨-J�`�¶,·���`��#�+

,-`�}�my-7.20.3+å�9:6K5}Ï®¯�Ã}	+,�Ù¨I¨�

`�+��-'�(�°�Y'��|�Y'��ezd'�)¥}(§¨-(mÉ

-7.20.1)½

mÉ-7.20.1� «Ã»�'�

'�
`�

�°�Y |�Y ezd

1 �1fg»��`� +tP +lP dP

2 ��»��`� +tL +lL dL

3 #�+,-`� +tm +lm dm

4 S1J�`�(WX) +tHS1 +lHS1 dHS1

5 S1J�`�(Z[) +tVS1 +lVS1 dVS1

6 S2J�`�(WX) +tHS2 +lHS2 dHS2

7 S2J�`�(Z[) +tVS2 +lVS2 dVS2

� � � � � +t ��°�Y'�

� � � � � +l �|�Y'�

� � � � � d �ezd'�

� � � � � ó± P ��1fg»��`�+,-Ð}å�½

� � � � � ó± L ���»��`�+,-Ð}å�½

� � � � � ó± m �#�+,-Ð}å�½

ó± HS1 �S1J�=+,-WX�YÐ}å�½

� � � � � ó± VS1 �S1J�=+,-Z[�YÐ}å�½

� � � � � ó± HS2 �S2J�=+,-WX�YÐ}å�½

� � � � � ó± VS2 �S2J�=+,-Z[�YÐ}å�½

my-7.20.2� 	
+��-'��

�°�Y'�

|�Y'�



m �ßl¶�A�

my-7.20.3� rsN%&ê
�89:6K5



m �ßl¶�a�

2��������»�'�

«Ã»� S1¶,· S2�WX�Z[Ù¨I¨��%G�Sd¶,· Ss�WX�

Z[Ù¨I¨��%+,��-F+å��%H}¼y-½

� �

� � � � ´ �S1J�=G SdJ�=+,-�%H

� � � � © �S2J�=G SsJ�=+,-�%H

� � � � C ��%

� � � � ó± H �WX�YÐ}å�½

� � � � ó± V �Z[�YÐ}å�½

� � � � ó± S1 �S1J�=+,-Ð}å�½

ó± S2 �S2J�=+,-Ð}å�½

ó± Sd �SdJ�=+,-Ð}å�½

ó± Ss �SsJ�=+,-Ð}å�½

�,�%H}�«Ã»�J��+,-Á'�(mÉ-7.20.1� 4�7)+OÞ-©

G+,G¯�Ù¨I¨�`�+��-'�(�°�Y'��|�Y'��ezd

'�)¥}(§¨-(mÉ-7.20.2)½

HS2

HSs
H C

C
 ©

VS2

VSs
V C

C
 ©

VS1

VSd
V C

C
 ´

HS1

HSd
H C

C
 ´

��

��



m �ßl¶�u�

mÉ-7.20.2� �������»'�

'�
`�

�°�Y |�Y ezd

1 �1fg»��`� +tP +lP dP

2 ��»��`� +tL +lL dL

3 #�+,-`� +tm +lm dm

4 SdJ�`�(WX) ´H�+tHS1 ´H�+lHS1 ´H�dHS1

5 SdJ�`�(Z[) ´V�+tVS1 ´V�+lVS1 ´V�dVS1

6 SsJ�`�(WX) ©H�+tHS2 ©H�+lHS2 ©H�dHS2

7 SsJ�`�(Z[) ©V�+tVS2 ©V�+lVS2 ©V�dVS2

3�'�$§�}(

Sd J�=+,-���mÉ-7.20.2 +¶`- 2�3�4�5 �'�}abcde

¯EÊ½�x�Ss J�=+,-���mÉ-7.20.2 +¶`- 1�3�6�7 �'�

}abcde¯EÊ½

SdJ�=���

��»��`�+,-'�+#�+,-'�+SdJ�=+,-'�

SsJ�=���

�1fg»��`�+,-'�+#�+,-'�+SsJ�=+,-'�

�°�Y'��|�Y'��ezd'�}Ù¨I¨»Øcde�Ù¨�}F

�+È9Ø�æ'�+1�+2�+3}}(�-½

}(§¨xæ'�}F�+È9Ø�'�$§+}}(�-½

}(§¨x'�$§}Ï®¯rsN%&ê
�8�"#$%��}EÊ½

+ = MAX¯ |+1�+2| � |+2�+3| � |+3�+1| °�

+3�(+t$+l$+r)+2$(+t+l$+l+r$+r+t$dtl
2�dlr

2�drt
2)+

�(+t+l+r�+tdlr
2�+ldrt

2�+rdtl
2$2dtldlrdrt) = 0



m �ßl¶���

4���TU

� ��Ó P1�P7 +¶`- Sd G��»`�G�ace���TU¶,· Ss +

¶`-��TU}mÉ-7.20.3+å�½ZÝS�®�¨²��jkS-Fïß-

©G}BCØx½

�

�

mÉ-7.20.3� rsN%&ê
�8��TU�

��Ó '�ÐË ZÝS(Sd) ZÝS(Ss) ��jkS

P1 À�À��+
À�ÈÉ'�

111(MPa) 24(MPa) 379(MPa)

P2 À�À��+
À�ÈÉ'�

29(MPa) 13(MPa) 379(MPa)

P3 ÈÉ'� 12(MPa) 32(MPa) 317(MPa)

P4 ÈÉ'� 90(MPa) 17(MPa) 317(MPa)

P5 ezd'� 6(MPa) 14(MPa) 158(MPa)

P6 ezd'� 39(MPa) 8(MPa) 158(MPa)

P7 Ø�3�74

�Í'�%
73(kg/cm2) 25(kg/cm2) 280(kg/cm2)

�
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rsNùú 4í
(T.M.S.L. 31.70m) 

rsNùú 1í
(T.M.S.L. 12.30m) 

rsNùúJF 3í
(T.M.S.L. –8.20m) 

�T.M.S.L.�îïðXñð�

0.5Ss(NS,EWst)
0.5Ss-1(NS) 
0.5Ss-1(EW) 
0.5Ss-2(NS) 
0.5Ss-2(EW) 
0.5Ss-3(NS) 
0.5Ss-3(EW) 
0.5Ss-4(NS) 
0.5Ss-4(EW) 
0.5Ss-5(NS) 
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