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¾� �=5��=x�7�         
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�A !" Ec  3.13å104 (N/mm2) �A !" Ec 2.90å104 (N/mm2)
ÌÍÎ#�!" G  1.31å104 (N/mm2) ÌÍÎ#�!" G  1.21å104 (N/mm2)
$%&AÓ- 0.20 $%&AÓ- 0.20 
��È" h 5%  ��È" h 5% 
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7 xx=7±7� o�x6x� 15 �Bx=�57� �oo6��

B��6x� �B�=777� �x56�� B�=B77�

8 xx=5�7� oB76x� 16 �o±=�±7� �7±65�

B±76B� �o�=777� �o±6�� Bo=±77�
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o=oxo6�� 55±=�77�
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¾� �=5��=x�7�         

D�"H I1MR��

�A !" Ec  3.13å104 (N/mm2) �A !" Ec 2.90å104 (N/mm2)
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í�/403�

ÌÍÎÎà'�

?Ë�/å�7ºB2B3�

ÎàB�)?õAy

î�/2�3�

� � � �
�� o7=x�7�

�
�� ��

±567�
�

B�6B�� B677�

B� x5=��7�
�

Bo� o=�B7�

�556B�
�

��6±B� B677�

o� �±7=±�7�
�

BB� o=��7�

�±x6o�
�

x65�� B677�

�� B�7=�B7�
�

B�� �=x�7�
� �

�±�6��
� � � � �

�� ��x=o�7�
� � � � �

���67�
� � � � �

�� B±�=xo7�
� � � � �

��56±�
� � � � �

x� B7�=�x7�
� � � � �

x7�6��
� � � � �

±� B��=��7�
� � � � �

±7�6o�
� � � � �

5� oo5=±77�
� � � � �

o=oxo6��
� � � � �

�7� B��=5B7�
� � � � � �

¾�� �=5��=x�7� � � � � � �

DxA¥º?yH� �"

�A !" Ec 3.13å104 (N/mm2)
ÌÍÎ#�!" G 1.31å104 (N/mm2)
$%&AÓ- 0.20 
�� h 5% 

IxA¥º?yH� 1MR��

�A !" Ec 2.90å104 (N/mm2)
ÌÍÎ#�!" G 1.21å104 (N/mm2)
$%&AÓ- 0.20 
�� h 5% 

QFÝH

�A !" Es 2.05å105 (N/mm2)
ÌÍÎ#�!" G 7.90å104 (N/mm2)
$%&AÓ- 0.30 
�� h 2% 

1M��� 56.6m(NS�ä)å59.6m(EW�ä)
y�R�HZ[lmXY K¿� 4.24å107(kNm/rad)
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    	3     Yå10-3^

    RCCV    Yå10-3^

Ù  Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��
12Ò

CRF 0.13 0.08 0.08 0.06 0.05 
4F 0.15 0.10 0.10 0.07 0.06 
3F 0.14 0.09 0.10 0.06 0.05 
2F 0.30 0.17 0.17 0.11 0.10 
1F 0.28 0.16 0.16 0.10 0.10 

B1F 0.34 0.19 0.19 0.12 0.12 
B2F 0.46 0.20 0.22 0.12 0.13 
B3F 0.21 0.16 0.17 0.09 0.11 

2.0ý�

Ù  Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��
12Ò

3F 0.03 0.02 0.02 0.01 0.01 
2F 0.13 0.09 0.09 0.06 0.06 
1F 0.11 0.08 0.08 0.05 0.05 

B1F 0.17 0.12 0.12 0.08 0.08 
B2F 0.33 0.14 0.18 0.09 0.10 
B3F 0.18 0.15 0.16 0.08 0.10 

2.0ý�
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    	3     Yå10-3^

    RCCV    Yå10-3^

Ù  Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��
12Ò

CRF 0.09 0.08 0.06 0.05 0.06 
4F 0.10 0.09 0.07 0.06 0.07 
3F 0.13 0.13 0.08 0.07 0.08 
2F 0.17 0.19 0.12 0.10 0.12 
1F 0.22 0.26 0.15 0.12 0.15 

B1F 0.29 0.36 0.18 0.16 0.18 
B2F 0.27 0.32 0.17 0.16 0.17 
B3F 0.30 0.40 0.17 0.17 0.16 

2.0ý�

Ù  Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��
12Ò

3F 0.03 0.03 0.03 0.02 0.03 
2F 0.08 0.09 0.07 0.06 0.07 
1F 0.12 0.13 0.09 0.08 0.09 

B1F 0.18 0.21 0.12 0.12 0.13 
B2F 0.17 0.20 0.13 0.13 0.13 
B3F 0.26 0.35 0.16 0.16 0.15 

2.0ý�
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/�B3�»Ë�=»ËB=»Ëo=»Ë�=»Ë�=»Ë�=»Ëx � 40Ë12� »Þ�=»ÞB=»Þo=»Þ�=»Þ�=»Þ�=»Þx � 40Ë21Þßà�

/�o3�Û��ásU� ��âãy�"�

�

 

YEW�ä�Ss-4^ 
XY� ���

XY¼��
gf�

¼��

#ÀXY�

sÜ�
XYÈ"/��3

»Ú�

ØPy�"

/ÎÙ3�

��!"/�B3�

ÚÚ�

ØPy�"/�o3

Û�/ÎÙ3�

»Ë�� �� WàeÜÝ x6�xå�7�� 76��� �6±�å�7�� B6�o�

»Þ�� �� WàeZ[ �6o5å�75� 767�� B6x�å�7±� B6�o�

»ËB� B±� WàeÜÝ B6�±å�7�� 76��� �6�7å�7�� B6�o�

»ÞB� B±� WàeZ[ �6��å�7±� 767�� ±6±xå�7x� B6�o�

»Ëo� x� WàeÜÝ �6±7å�7�� 76��� �6��å�7�� B6�o�

»Þo� x� WàeZ[ o6o7å�75� 767�� �6��å�7±� B6�o�

»Ë�� B5� WàeÜÝ �65�å�7�� 76��� o6±7å�7�� B6�o�

»Þ�� B5� WàeZ[ �67±å�75� 767�� B6��å�7±� B6�o�

»Ë�� ��� WàeÜÝ B6B�å�7�� 76�5� �6��å�7�� B6�o�

»Þ�� ��� WàeZ[ �6��å�75� 767�� �6��å�7±� B6�o�

»Ë�� �x� WàeÜÝ B6o±å�7�� 76±�� �65xå�7�� B6�o�

»Þ�� �x� WàeZ[ �6o5å�75� 767�� �6B7å�7±� B6�o�

»Ëx� �x� pàeÜÝ �6B�å�7±� 7677� x6B�å�7�� B6�o�

»Þx� �x� pàeZ[ B6��å�7�� 7677� �67oå�75� B6�o�

/��3�»Ë�=»ËB=»Ëo=»Ë�=»Ë�=»Ë�=»Ëx � 4012� � »Þ�=»ÞB=»Þo=»Þ�=»Þ�=»Þ�=»Þx � 4021Þßà�

/�B3�»Ë�=»ËB=»Ëo=»Ë�=»Ë�=»Ë�=»Ëx � 40Ë12� »Þ�=»ÞB=»Þo=»Þ�=»Þ�=»Þ�=»Þx � 40Ë21Þßà�

/�o3�Û��ásU� ��âãy�"�

�
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b 6.3.1-4Ä(5)� #�$%&'7P�;1M#À�XYÈ"¦��!" 

YNS�ä�Ss-5^ 
XY� ���

XY¼��
gf�

¼��

#ÀXY�

sÜ�
XYÈ"/��3

»Ú�

ØPy�"

/ÎÙ3�

��!"/�B3�

ÚÚ�

ØPy�"/�o3

Û�/ÎÙ3�

»Ë�� �� WàeÜÝ �6��å�7�� 76�7� B6x�å�7�� B6±��

»Þ�� �� WàeZ[ x6��å�7±� 767�� �6�Bå�7±� B6±��

»ËB� �o� WàeÜÝ �6�±å�7�� 76�7� o6x�å�7�� B6±��

»ÞB� �o� WàeZ[ �67Bå�75� 767�� B67�å�7±� B6±��

»Ëo� x� WàeÜÝ 56±5å�7�� 76�7� �6�±å�7�� B6±��

»Þo� x� WàeZ[ �6±�å�75� 767�� o6��å�7±� B6±��

»Ë�� ��� WàeÜÝ �6ooå�7�� 76�7� ±6±oå�7�� B6±��

»Þ�� ��� WàeZ[ B6�oå�75� 767�� �6±�å�7±� B6±��

»Ë�� �5� WàeÜÝ B6�±å�7�� 76�±� �6��å�7�� B6±��

»Þ�� �5� WàeZ[ �67�å�75� 767�� �6�Bå�7±� B6±��

»Ë�� B7� WàeÜÝ B6o�å�7�� 76±o� �655å�7�� B6±��

»Þ�� B7� WàeZ[ �6o�å�75� 767�� �6Boå�7±� B6±��

»Ëx� B7� pàeÜÝ �6�xå�7±� 7677� x677å�7�� B6±��

»Þx� B7� pàeZ[ o6B�å�7�� 7677� x6x5å�75� B6±��

/��3�»Ë�=»ËB=»Ëo=»Ë�=»Ë�=»Ë�=»Ëx � 4012� � »Þ�=»ÞB=»Þo=»Þ�=»Þ�=»Þ�=»Þx � 4021Þßà�
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/�o3�Û��ásU� ��âãy�"�

�

 

YEW�ä�Ss-5^ 
XY� ���

XY¼��
gf�

¼��

#ÀXY�

sÜ�
XYÈ"/��3

»Ú�

ØPy�"

/ÎÙ3�

��!"/�B3�

ÚÚ�

ØPy�"/�o3

Û�/ÎÙ3�

»Ë�� �� WàeÜÝ x6ooå�7�� 76�7� �6±7å�7�� B6�B�

»Þ�� �� WàeZ[ �6o�å�75� 767�� B6��å�7±� B6�B�

»ËB� B±� WàeÜÝ B6�7å�7�� 76�7� �6�xå�7�� B6�B�

»ÞB� B±� WàeZ[ �6�7å�7±� 767�� ±6x�å�7x� B6�B�

»Ëo� x� WàeÜÝ �6x�å�7�� 76�7� �6��å�7�� B6�B�

»Þo� x� WàeZ[ o6�5å�75� 767�� �6o�å�7±� B6�B�

»Ë�� B5� WàeÜÝ �6xBå�7�� 76�7� o6x�å�7�� B6�B�

»Þ�� B5� WàeZ[ �67�å�75� 767�� B67±å�7±� B6�B�

»Ë�� ��� WàeÜÝ B6�±å�7�� 76�±� �6�oå�7�� B6�B�

»Þ�� ��� WàeZ[ �67�å�75� 767�� �6o±å�7±� B6�B�

»Ë�� �x� WàeÜÝ B6o�å�7�� 76±o� �65oå�7�� B6�B�

»Þ�� �x� WàeZ[ �6o�å�75� 767�� �6�xå�7±� B6�B�

»Ëx� �x� pàeÜÝ �6B7å�7±� 7677� x6B7å�7�� B6�B�

»Þx� �x� pàeZ[ B6�7å�7�� 7677� �65±å�75� B6�B�

/��3�»Ë�=»ËB=»Ëo=»Ë�=»Ë�=»Ë�=»Ëx � 4012� � »Þ�=»ÞB=»Þo=»Þ�=»Þ�=»Þ�=»Þx � 4021Þßà�

/�B3�»Ë�=»ËB=»Ëo=»Ë�=»Ë�=»Ë�=»Ëx � 40Ë12� »Þ�=»ÞB=»Þo=»Þ�=»Þ�=»Þ�=»Þx � 40Ë21Þßà�
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b 6.3.1-8á� #�$%&')*+7�n:;#���(�á 

YÕÖ�ä^ 

  

#ÄàY,¹^

�"pà�X

WàXY

pàXY

�"pà�X
ä�¸6>696¹6º�o6x2

#ÄàY,¹^
ä�¸6>696¹6�B672

&�1ÀÄà
ä�¸6>696¹6º���672

c�p��{7J;$%�E

Ã�Çn

�
å
�
æ

T
å
�
ç

è�^_+�
$%���n

�")*+

Äñ

deñ

12#��B+

&�1Àà�é¸
��x672

a7.9m 

/Äñ3�

ºx652
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��57�

(b) %&�$
������� ! 

×Ø�ä�#�$%&')*+����3�ê��IJK"�y�R�e

fÌÍÎ�������gfU)*+¦:;¢×Ø�ä�#�$%&')*

+�b 6.3.1-9á7�&')*+�op�b 6.3.1-5Ä7â:¢ 

#À��#Àqr71@ÇÕÖsñ#À¦��1Mpà#ÀXY7_��

��R|}[IJKz÷~A XYÈ"���¾¦ëì�sñ�C�ÉÞ�

���y�%öz÷>ART{71@���×ØXYÈ"���¾7J©�

�:;¢ 

b 6.3.1-6 Ä7#�$%&'7P�;#À�XYÈ"¦��!"�â:¢


I�#Àqr71@�#ÀÈ"�b 6.3.1-3Ä7â:¦I©Æ¨;¢ 

×Ø�ä�#�$%&'��#�$%&'¦:;¢ 

�n#����c�p��{71@Ç�&�1ÀÄà^_+7�È:;1

2#�� Ss7�:;#À�$%¦��������Æ¨©�1Mpà^_+

7Ø.�n:;¢b 6.3.1-10 á7#�$%&')*+7�n:;#���(

�á�â:¢ 
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b 6.3.1-9á� #�$%&')*+Y×Ø�ä^ 

�=5B�2 �=oB�2 �=�B�2 �=�B�2

º�6�

º�6�

�65

�B6o

B76�

B�6±

o765

o±6�

��6o

��

±

x

�

�

�

o

B

�

�� �� �x �±

�7

5

��7

�75

�7±

�7x

�7�

�7�

�7�

�7o

�7B

�7�

� B o �

¸6>696¹6�
Y2^�

¸6>696¹6
Y2^�

�B6o

B76�

ºx65

»�

���

»¿�

�B
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b 6.3.1-5Ä� &')*+�op 

Y×Ø�ä^ 
gf¼�� D� f� g� h� i�

gf�(�
íY40^�

�� �=�xx� �=±x�� �=7xB� o=7o��

�� B� o� �� �

B56B±� B56B±� B767�� B767�� �

Ha¼��
ÌÍÎÎà'�
?ËYå�7ºB2B^�
Îà B�)?õA

y�
î^Y2

�^�
o6�5� o6�5� B6��� B6��� �

gf¼��
gf�(�
íY40^�

Ha¼��
êÎà'�
?Y2B^�

D� oo=�77�
�7�� B76x�

I� ��=�77�

�7B� B�65�

Q� ���=5�7�

�7o� �±76±�

\� �x=±�7�

�7�� ��±65�

j� Bx5=xo7�

�7�� �5o67�

k� oxB=�o7�

�7�� 5��6x�

l� o�5=xB7�

�7x� �BBB6��

m� BxB=xB7�

�7±� �Bo�6B�

n� �57=xx7�

o� B��=o57�
���� x5��67�

p� �7�=B�7� �75� �o±6±�

q� �±=5B7� ��7� ���67�

 
� IxA¥º?yH� 1MR�� 
 �A !" Ec 2.90å104YN/mm2^ 
 ÌÍÎ#�!" G 1.21å104YN/mm2^ 
 $%&AÓ- 0.20 
 ��d 5% 
 
�

� DxA¥º?yH� �" 
�A !" Ec 3.13å104YN/mm2^ 

 ÌÍÎ#�!" G 1.31å104YN/mm2^ 
 $%&AÓ- 0.20 
 ��d 5% 

 
� QFÝH 
 �A !" Es 2.05å105YN/mm2^ 
 ÌÍÎ#�!" G 7.90å104YN/mm2^ 
 $%&AÓ- 0.30 
 ��d 2% 
 
� 1M��� � 97.0m(NS�ä)å82.0m(EW�ä) 
y�R�HZ[lmXY K��  2.69×107 (kNm/rad) 
�
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b 6.3.1-6Ä� #�$%&'7P�;1M#À�XYÈ"¦��!" 

YSs-1^ 
XY� ���

XY�

¼��

gf�

¼��

#ÀXY�

sÜ�
XYÈ"�

»*/40123�

ØPy�"

/ÎÙ3�

��!"�

Ú*/40Ë123�

ØPy�"/��3

Û�/ÎÙ3�

»�� �B� pàe×Ø B677å�7�� 7677� �6x�å�7x� �6o��

/��3�Û��ásU�¦�âãy�"�

 

YSs-2^ 
XY� ���

XY�

¼��

gf�

¼��

#ÀXY�

sÜ�
XYÈ"�

»*/40123�

ØPy�"

/ÎÙ3�

��!"�

Ú*/40Ë123�

ØPy�"/��3

Û�/ÎÙ3�

»�� �B� pàe×Ø B67�å�7±� 7677� �6x�å�7x� �6�B�

/��3�Û��ásU�¦�âãy�"�

 

YSs-3^ 
XY� ���

XY�

¼��

gf�

¼��

#ÀXY�

sÜ�
XYÈ"�

»*/40123�

ØPy�"

/ÎÙ3�

��!"�

Ú*/40Ë123�

ØPy�"/��3

Û�/ÎÙ3�

»�� �B� pàe×Ø �65�å�7±� 7677� �6x�å�7x� �6o7�

/��3�Û��ásU�¦�âãy�"�

 

YSs-4^ 
XY� ���

XY�

¼��

gf�

¼��

#ÀXY�

sÜ�
XYÈ"�

»*/40123�

ØPy�"

/ÎÙ3�

��!"�

Ú*/40Ë123�

ØPy�"/��3

Û�/ÎÙ3�

»�� �B� pàe×Ø B67±å�7±� 7677� �6xxå�7x� �6���

/��3�Û��ásU�¦�âãy�"�

 

YSs-5^ 
XY� ���

XY�

¼��

gf�

¼��

#ÀXY�

sÜ�
XYÈ"�

»*/40123�

ØPy�"

/ÎÙ3�

��!"�

Ú*/40Ë123�

ØPy�"/��3

Û�/ÎÙ3�

»�� �B� pàe×Ø B67�å�7±� 7677� �6x�å�7x� �6���

/��3�Û��ásU�¦�âãy�"�
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b 6.3.1-10á� #�$%&')*+7�n:;#���(�á 

Y×Ø�ä^ 

 

�"pà�X

pàXY

�
å
�
æ

T
å
�
ç

Äñ

deñ

12#��B+

pà�X�
$%���n/B+3

c�p��{7J;$%�E

#ÄàY,¹^

�"pà�X

pàXY

�")*+

&�1ÀÄà
ä�¸6>696¹6º���672

&�1Àà�é¸
���6o2

#ÄàY,¹^
ä�¸6>696¹6�B672

�"pà�X
ä�¸6>696¹6º�o6x2ºx652�

���x6�2�

/Äñ3�
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6.3.1.3. ������() 

#�$%&')*+�âãÒYâãïÖ�âãy�"^IJKðñ!"�

b 6.3.1-7ÄIJKb 6.3.1-8Ä7â:¢ 

12#�� SsYÕÖ^7J;æò$%Ò��i«j«b 6.3.1-11 áób

6.3.1-16á7â:¢ 

12#�� SsY×Ø^7J;æò$%Ò��i«j«b 6.3.1-17 á�b

6.3.1-18á7â:¢ 
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b 6.3.1-7Ä(1)� âãÒYâãïÖ�âãy�"^IJKðñ!" 

YÕÖ�ä^ 
 

(NS�ä�Ss-1) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.353 2.83  2.217 #À�"ásc� 

2 0.278 3.60 -0.969  

3 0.215 4.66 -1.694  

4 0.185 5.42 -1.103  

5 0.182 5.50 -0.516  

 

 

(NS�ä�Ss-2) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.352 2.84  2.227 #À�"ásc� 

2 0.278 3.60 -0.977  

3 0.214 4.66 -1.699  

4 0.185 5.42 -1.113  

5 0.182 5.50 -0.530  

 

 

(NS�ä�Ss-3) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.355 2.82  2.199 #À�"ásc� 

2 0.278 3.59 -0.954  

3 0.215 4.65 -1.682  

4 0.185 5.41 -1.080  

5 0.182 5.50 -0.490  

 

ô*�)?öö¦7âã_¥y+�æòÒ� 1712h��Ë «;ðñ!"�â:¢ 
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b 6.3.1-7Ä(2)� âãÒYâãïÖ�âãy�"^IJKðñ!" 

YÕÖ�ä^ 
 

(NS�ä�Ss-4) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.349 2.86  2.258 #À�"ásc� 

2 0.277 3.61 -1.001  

3 0.214 4.68 -1.728  

4 0.184 5.42 -1.166  

5 0.182 5.51 -0.589  

 

 

(NS�ä�Ss-5) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.351 2.85  2.239 #À�"ásc� 

2 0.278 3.60 -0.987  

3 0.214 4.67 -1.711  

4 0.185 5.42 -1.134  

5 0.182 5.50 -0.552  

 

ô*�)?öö¦7âã_¥y+�æòÒ� 1712h��Ë «;ðñ!"�â:¢ 
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b 6.3.1-7Ä(3)� âãÒYâãïÖ�âãy�"^IJKðñ!" 

YÕÖ�ä^ 
 

(EW�ä�Ss-1) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.384 2.61  3.379 #À�"ásc� 

2 0.297 3.37 -1.640  

3 0.246 4.07 -1.396  

4 0.218 4.59  0.729  

5 0.173 5.80 -0.995  

 

 

(EW�ä�Ss-2) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.382 2.62  3.391 #À�"ásc� 

2 0.296 3.38 -1.630  

3 0.245 4.08 -1.428  

4 0.218 4.59 -0.743  

5 0.172 5.80 -0.991  

 

 

(EW�ä�Ss-3) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.385 2.60  3.364 #À�"ásc� 

2 0.297 3.37 -1.648  

3 0.246 4.06 -1.364  

4 0.218 4.59  0.716  

5 0.173 5.79 -1.004  

 

ô*�)?öö¦7âã_¥y+�æòÒ� 1712h��Ë «;ðñ!"�â:¢ 
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b 6.3.1-7Ä(4)� âãÒYâãïÖ�âãy�"^IJKðñ!" 

YÕÖ�ä^ 
 

(EW�ä�Ss-4) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.380 2.63  3.410 #À�"ásc� 

2 0.296 3.38 -1.616  

3 0.245 4.09 -1.477  

4 0.218 4.59 -0.768  

5 0.172 5.81 -0.981  

 

 

(EW�ä�Ss-5) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.381 2.62  3.400 #À�"ásc� 

2 0.296 3.38 -1.622  

3 0.245 4.08 -1.454  

4 0.218 4.59 -0.757  

5 0.172 5.81 -0.989  

 

ô*�)?öö¦7âã_¥y+�æòÒ� 1712h��Ë «;ðñ!"�â:¢ 
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b 6.3.1-8Ä(1)� âãÒ(âãïÖ�âãy�")IJKðñ!" 

Y×Ø�ä^ 
 

(Ss-1) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.390  2.56  2.029 "�y�Rc� 

2 0.230  4.36 -1.132 #À�"ásc� 

3 0.085 11.76  0.187  

4 0.063 15.87 -0.125  

5 0.054 18.48 -0.040  

 

 

(Ss-2) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.390  2.56  2.000 "�y�Rc� 

2 0.226  4.42  1.117 #À�"ásc� 

3 0.085 11.76  0.193  

4 0.063 15.87 -0.129  

5 0.054 18.48 -0.041  

 

 

(Ss-3) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.390  2.56  2.055 "�y�Rc� 

2 0.232  4.30 -1.155 #À�"ásc� 

3 0.085 11.76  0.182  

4 0.063 15.87 -0.122  

5 0.054 18.48 -0.039  

 

ô*�)?öö¦7âã_¥y+�æòÒ� 1712h��Ë «;ðñ!"�â:¢ 



�

���7��

b 6.3.1-8Ä(2)� âãÒ(âãïÖ�âãy�")IJKðñ!" 

Y×Ø�ä^ 
 

(Ss-4) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.390  2.56  1.991 "�y�Rc� 

2 0.225  4.44  1.119 #À�"ásc� 

3 0.085 11.76  0.196  

4 0.063 15.87 -0.130  

5 0.054 18.48 -0.041  

 

 

(Ss-5) 

�" 
âãïÖ 

Ys^ 

âãy�"

YHz^ 
ðñ!" * �| 

1 0.390  2.56  2.005 "�y�Rc� 

2 0.227  4.41  1.116 #À�"ásc� 

3 0.085 11.76  0.192  

4 0.063 15.87 -0.128  

5 0.054 18.48 -0.041  

 

ô*�)?öö¦7âã_¥y+�æòÒ� 1712h��Ë «;ðñ!"�â:¢ 
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YNS�ä^ 

 aê Y×10-3^ 
Ù Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��12Ò 

B2F 0.20 0.16 0.16 0.09 0.09 2.0ý� 

 

 bê Y×10-3^ 
Ù Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��12Ò 

1F 0.12 0.09 0.10 0.05 0.05 

B1F 0.12 0.09 0.09 0.05 0.05 

MB2F 0.13 0.09 0.10 0.05 0.05 

B2F 0.16 0.11 0.12 0.07 0.07 

2.0ý� 
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YEW�ä^ 

 aê Y×10-3^ 
Ù Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��12Ò 

B1F 0.14 0.15 0.12 0.11 0.13 

MB2F 0.17 0.18 0.14 0.15 0.15 

B2F 0.19 0.19 0.14 0.15 0.16 

2.0ý� 

 
 fê Y×10-3^ 

Ù Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��12Ò 

B1F 0.10 0.08 0.07 0.05 0.06 

MB2F 0.16 0.14 0.11 0.10 0.11 

B2F 0.22 0.21 0.16 0.16 0.16 

2.0ý� 

 
 iê Y×10-3^ 

Ù Ss-1 Ss-2 Ss-3 Ss-4 Ss-5 ��12Ò 

1F 0.16 0.16 0.17 0.14 0.15 

B1F 0.18 0.20 0.16 0.16 0.17 
2.0ý� 
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b 6.4.2-4á� deH�(	Y���mm^ 
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B±77zYEL��^�
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�

�

�

�
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�

�

�

�

�

b 6.4.2-5á� $n§æò¦
;HaY���m^ 

 

b 6.4.2-6Ä� SGTSPCDEdeH7In;��,-�

�* �� Û* Û�

/0122B3 /0122B3 /0122B3 /0122B3

Haý
/23

�67� B�±767 5B67 76o���B

Û�

��
�

Û*

�*

 

������ �c� 0E$nYN/A^ 
�b� ef$nYM/Z^ 
fc� 0E$n7�:;DiÒY©����A¬8�k

��B2CDi$n���¾C¯72�^ 
fb� ef$n7�:;DiÒY©����A¬8�k

��B2CDi$n���¾C¯72�^�

��H� 
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6.4.2.4.  x�y]cz{!|[}Ye'

Z[+\A]?�æò$%É�IJKæò$%k��i«j«DiÒ¦Ó

Ô��,-�b 6.4.2-7Ä7â:¢$%É�IJK$%k���¦�7DiÒ

ý�Æ¨;¢ 

 

b 6.4.2-7Ä� Z[+\A]?���,-�

9Ëº� 9ËºB 9Ëºo 9Ëº� 9Ëº�

�6�� �67x �6��

�o�

É�
/21Ë3

k�
/223

B67o �6±�

DiÒ

B6�7

�x���� 5B xx 5�

æò$%Ò
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6.4.2.5.  ~���c��vw�e'

ELH��V�WXYZ[+\A]?^¦�b 6.4.2-6 á7â:¦I©�

T.M.S.L. 48.0mÆ 8��_
`aÆFGH7de¸«��;¢ 

_
`a�����_
`a789:;æòIJn7���ÉÊ¢��

,-�b 6.4.2-8Ä7â:¢ 

_
`a789:;$n����12Òý�Æ¨©�������³�

¸«��;¢ 

 

 

 

b 6.4.2-6á� bcdef�(	Y���mm^ 

 

b 6.4.2-8Ä� _
`a���,-�

0 ? �| Û|

/403 /å�7B22B3 /0122B3 /0122B3

76�Bo7� ��67 B�x65 o�x
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Û|

 
������ N� IJên 

A� Îà' 
�t� IJ$nYN/A^ 
ft� IJ$n7�:;DiÒY©����A¬8�

k��B2CDi$n���¾C¯72�^ 
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6.5. �������
�������

6.5.1. �������
����

� !ghij��xA¥º?yH§�0���IJK��®�����ã

��xA¥º?yH7�J©��8vÆ¨;�[�w^?y§°��´µ�

���ã:;F¹xA¥º?yü� !ghijYý��¬RCCV¯¦�Ê^

Æ¨;¢

xA¥º?yH��1}+H�y÷wR��HIJKpH� �s¸«�1

}+H��� !�"��¦.¾¸«��;¢é��y÷wR��H�cH

��qPrstuvw?+�TD��j
DÕÜìj�÷y&��Y;�k

¦
Þ��;¢pH��RCCVIJKª«�¦©>N� !�"��]�1M

¦
Þ��;F¹xA¥º?yk�1MR��Æ¨©�Öà�����56.6m

YNS�ä^å59.6mYEW�ä^���Æ¨;¢

RCCV ���� 29.0m�pH��� y÷wR��H��éÆ�è¸�

29.5m�ö�[|}+� �MV��Ûè¸�S 36mÆ¨;¢é��1}+H

�í¸� 2.0m�y÷wR��H�í¸� 2.2mYcH 2.4m �̂pH�í¸� 5.5m

Æ¨;¢RCCV�(	�b 6.5.1-1á7â:¢

RCCV��H��\[���-�z%IJK� !�Û1M7J©ö�[|

}+¦,w^÷1¡A¢}A£7¤Ü¸«��;¢

1MR����RCCV �pH¦
Þ��;HÜYý��¬RCCV pH¯¦�

Ê^¦i«ý	�HÜJ©�s¸«�Á7 RCCV pH��0n£|A\º�

�s:;JÊ7��¸«��;¢é��i��à7��°��´µ����

ã:;�[�w^?y§�n «��;¢



����±�

�

b 6.5.1-1á� RCCV�(	

Y���m^



����5�

6.5.2. RCCV
�������

6.5.2.1.  ����

RCCV��k�lm��¥¦¾§©��¨�A¬8tP� n��Bg� x

A¥º?yü� !ghijBg� JSME S NE1-2003 Ȳý��¬CCVBg¯

¦�Ê^�BÈ7�Þ�ÉÊ¢

���¶� �k©§
�ª	�IJK«	��¬[¶	��­O¶	�

7�®Z£�7EÈ:;#�	��
Ñ¾Ì�	�¶7����12#��

Ss 7J;#�	�7_���F¹xA¥º?yHa���h�|���#

��&'�É��é��#���P#�� Sd 7J;#�	�7_���H

a�#���7�2��#�&'�É��è	�¶�89$n�EÈ:;¢

12#�� SsIJK#���P#�� Sd7J;#�	�7_����b

6.5.2-1Ä7â:
¾Ì�|�:;¢ÕÖ#��¦×Ø#���	��
¾Ì

��
¾Ì!"¾Y
¾Ì!" 0.4^7J©��:;¢



����7�

b 6.5.2-1Ä� #�¶	��
¾Ì

	��¯ 	�¶°
 	��
¾Ì

#�¶(1) DL1+P1+T11+H1+K1+R41

#�¶(2) DL2+T12+K1+R41±

(­O+#�)¶ DL1+P25+T25+K1+R41

#�¶(3) DL1+P1+H1+K2+R42
²

#�¶(4) DL2+K2+R42

ªª7� DL1 �ª	�IJK«	�Y¬[¶^

 DL2 �ª	�IJK«	�Yst�w¶^

 P1 �¬[¶0n

 P25 �­O¶0nY720¶?�^
 T11 �¬[¶³�	�

 T12 �st�w¶³�	�

 T25 �­O¶³�	�Y720¶?�^
 H1 �´§���µS�¶	�

 K1 �Sd#�	�
 K2 �Ss#�	�
 R41 �Sd#�¶�[	�
 R42 �Ss#�¶�[	�

�k�lm��1}+HIJKy÷wR��H7_��ÉÊª¦¦��è0

�HÜ7I���È�����¹7���è	��¯7I��9Ð;Ha�

$nIJKÏÐÑ§�¬CCV Bg¯7â¸«;è	��¯���12Òý�

Æ¨;ª¦�³´:;¢



������

6.5.2.2.  ����

(a) �����

12#�� Ss 7J©·é;#�	�7�����#��&'

7J© RCCV �$n���:;¢#��&'��1}+HIJ

Ky÷wR��H�'ñ1}+	J�¶¾Û¦��)*+h��

ãÁ	J¾7J©ÉÊ¢qP:;	J�yV�IJKï��Æ�

ª�	J�F¹ñ�)*+h��­��at7J;'ñ1}+

	JÆ¨;¢è	J7��v�ef¦·$n�ë¶7|�;§�

v�ef7�à	ÌÍÎk��<=�|�:;¢qP�E�x

?ö�¬ABAQUS¯Æ¨;¢

&')*+(	á�b 6.5.2-1 á7�xA¥º?y¦F¹��

s¸�b 6.5.2-2á7�&')*+�¹Â34�b 6.5.2-3á7�

y÷wR��HIJK1}+H�$nsÜ�b 6.5.2-4 á7â

:¢

&')*+��RCCV 7�:;lm�-IJK RCCV ¦�	

��¿©¦©�|�:;�V�qPrstuvw?+�TD�

�j
DÕÜìj�÷yIJK\[���-�z%�MV�ã

Á	JÆ)*+h���R���&�
�a7Xw��)*+

h:;¢é��1}+HÆ�ò��IJKù���)*+h:

;¢

&')*+��xA¥º?y�ÏKº«897J;þE3�

Û�ù�ê�X�»��|�:;�V7��Û)*+¦��¢

1}+H�1MR�����ÆâÈ¦:;¢



����B�

b 6.5.2-1 á� &')*+(	áY#��&'^

X

Y

Z



����o�

� (a)� xA¥º?y�$n�ÏÐÑ�! �

YxA¥º?y��� c�49N/mm2�ú¾^

(b)� F¹�$n�ÏÐÑ�!

YF¹¼!f� y�390N/mm2�ú¾^

b 6.5.2-2 á� xA¥º?y¦F¹��s¸

$n�

YN/mm2^

ÏÐÑ½

Yå10- 6^

� y� 390

Es� 2.05å105N/mm2 0

-� y� -390

-5000

5000

-0.85� c� -41.65 

-2000-3000

-31.11 

$n�

YN/mm2^

ÏÐÑ½

Yå10- 6^

0.38 � c� 2.66

0
Ec� 3.13å104N/mm2



������

X

Y

Z

�/��
��

�=!r=|=M
������
�������� 

�/��
��

¡¢!iM�����WV£�
�����¤¥� 

¦i§¨
©�¤¥� ª«¬�
­®PQ¯�� 
:���� ª«¬�
°±¬�
²³´¬��®PQ¯�� 

b 6.5.2-3 á� &')*+�¹Â34



������

(a)� y÷wR��H

(b)� 1}+H

b 6.5.2-4 á� y÷wR��HIJK1}+H�$nsÜ

ef)?õAy

à	ÌÍÎn

ê n

à�ÌÍÎn

kNm/m
kN/m
kN/m
kN/m

ef)?õAy

à	ÌÍÎn

ê n

à�ÌÍÎn

kNm/m
kN/m
kN/m
kN/m

ef)?õAy

à	ÌÍÎn

· n

à�ÌÍÎn

kNm/m
kN/m
kN/m
kN/m

ef)?õAy

à	ÌÍÎn

· n

à�ÌÍÎn

kNm/m
kN/m
kN/m
kN/m



������

(b) ����

#���P#�� Sd 7J©·é;#�	�7�������

�¶¦ëì7�#�&'7J© RCCV �$n���:;¢#�

&'��1}+HIJKy÷wR��H�v	J�¶¾Û¦�

�)*+h��ãÁ	J¾7J©ÉÊ¢qP:;	J�yV�

IJKï��Æ�ª�	J�Gg&��at7J;v	JÆ¨

;¢è	J7��v�ef¦·$n�ë¶7|�;§�v�e

f7�à	ÌÍÎk��<=�|�:;¢qP�E�x?ö�

¬NASTRAN¯Æ¨;¢

RCCV ��k67����
Æ¨;�Æ�¾Æê7���¿

ÀÜ�)*+h��ÁÀÜ��
34¦��&':;ý	��

#��&'ÆP���;�Û)*+¦ë@	JÜºIJK)*

+h�|���ØP���;¢

&')*+(	á�b 6.5.2-5 á7â:¢

&'7P�;at���Ò����¦I©¦:;¢


xA¥º?y��A !" ······· E = 3.13å104 N/mm2


xA¥º?y�$%&AÓ ····························-= 0.2 


xA¥º?y��ÂJ!" ··········· Ã= 1.0å10-5LÄ

�



����x�

�

�

�

b 6.5.2-5 á� &')*+(	áY#�&'^



����±�

6.5.2.3.  ��-.

(a) ¡¢!i

���¹&J©Èé;Îàop71@��1}+H��kl

m�É�������7_����:;¢����$n&'�

,-J©·é;89$nIJKÏÐÑ7������12Ò�

��
�ª¦�³´:;Y¬CCV Bg¯72� ¢̂

lm�5IJKlmPÎàop�b 6.5.2-6 á7â:¢



����5�

9�

9o

9B

9�=9�

9�

9±

95 9x

180µ
C¶G

'·0µ
C¸G

'0µ
C¹Gº

»

b 6.5.2-6 á� 1}+H�lm�5IJKlmPÎàop



���x7�

(b) U¼�WV£i

���¹&J©Èé;Îàop71@��y÷wR��H�

�klm�É�������7_����:;¢����$n

&'�,-J©·é;89$nIJKÏÐÑ7������1

2Ò���
�ª¦�³´:;Y¬CCV Bg¯72� ¢̂

lm�5IJKlmPÎàop�b 6.5.2-7 á7â:¢



���x��

b 6.5.2-7 á� y÷wR��H�lm�5IJKlmPÎàop

�7Å
/Æ3

�±7Å
/¾3

�57Å
/¿3

�

�

¸o

¸B

¸�

¸�

¸�

¸�



���xB�

6.5.2.4.  �������()

(a) ¡¢!i

� � � � 12#�� Ss 7J;#�	�¶7�:;��,-¦���·� � � �

n¦ef$n7JÞ�9Ð;F¹�ÏÐÑ�lm,-�b

6.5.2-2 Ä7�·n7J;xA¥º?y�0E$n�lm,-�

b 6.5.2-3 Ä7�à�ÌÍÎ$n�lm,-�b 6.5.2-4 Ä7�

à	ÌÍÎ$n�lm,-�b 6.5.2-5 Ä7â:¢

#���P#�� Sd 7J;#�	�¶7�:;��,-¦

���·n¦ef$n7JÞ�9Ð;xA¥º?yIJKF¹

�$n�lm,-�b 6.5.2-6 Ä7�à�ÌÍÎ$n�lm,-

�b 6.5.2-7 Ä7�à	ÌÍÎ$n�lm,-�b 6.5.2-8 Ä7

â:¢

1}+H7_���89$nIJKÏÐÑ����12Òý

�Æ¨©�������³�¸«��;¢

b 6.5.2-2 Äób 6.5.2-8 Ä7P�;�����

N � ·n

��N � à�ÌÍÎn

Q � à	ÌÍÎn

D,b � Îà�ÆIJK�Ì�

cc� � xA¥º?y�0E$n

tscs , �� � F¹�0E$nIJKIJ$n

cc � � xA¥º?y�0EÏÐÑ

tscs , �� � F¹�0EÏÐÑIJKIJÏÐÑ

YIJW�C¦��Ä�^



���xo�

b 6.5.2-2 Ä (1) ·n¦ef$n7J;xA¥º?yIJKF¹�

� � ÏÐÑ�lm,-YSs #�	�� Ç��ä^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½ c #�¶ (3) -217 -3000 M

s½ c #�¶ (3) -161 -5000 MS5

s½È #�¶ (3)  884  5000 M

b 6.5.2-2 Ä (2)� ·n¦ef$n7J;xA¥º?yIJKF¹�

� ÏÐÑ�lm,-YSs #�	��þï�ä^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½ c #�¶ (3)  -20 -3000 M

s½ c #�¶ (3)  -13 -5000 MS6

s½È #�¶ (4)  106  5000 M

b 6.5.2-3 Ä� ·n7J;xA¥º?y�0E$n�lm,-

YSs #�	�^
�

5

°

	�¶°


89$n

N/bD
(N/mm2)

��12Ò

(N/mm2)

c

È

S7 #�¶ (3) -11.93 -32.67 M



���x��

b 6.5.2-4 Ä� à�ÌÍÎ$n�lm,-YSs #�	�^
�

5

°

	�¶°


89$n

Nz¿ /bD 
(N/mm2)

��12Ò

(N/mm2)

c

È

S8 #�¶ (3) 4.69 6.51 M

b 6.5.2-5 Ä� à	ÌÍÎ$n�lm,-YSs #�	�^
�

5

°

	�¶°


89$n

Q/bD
(N/mm2)

��12Ò

(N/mm2)

c

È

S9 #�¶ (3) 1.37 2.21 M



���x��

b 6.5.2-6 Ä (1)� ·n¦ef$n7J;xA¥º?yIJKF¹�
$n�lm,-YSd #�	�� Ç��ä^

�

5

°

lm

$n
	�¶°


89$n

(N/mm2)
��12Ò

(N/mm2)
c

È

c� c (­O+#� )¶   -8.5  -36.8 M

s� c (­O+#� )¶  -30.6 -390.0 MS1

s�È  (­O+#� )¶  313.5  390.0 M

b 6.5.2-6 Ä (2)� ·n¦ef$n7J;xA¥º?yIJKF¹�
$n�lm,-YSd #�	��þï�ä^

�

5

°

lm

$n
	�¶°


89$n

(N/mm2)
��12Ò

(N/mm2)
c

È

c� c (­O+#� )¶   -5.0  -36.8 M

s� c (­O+#� )¶  -26.8 -390.0 MS2

s�È #�¶ (1)  192.7  390.0 M

b 6.5.2-7 Ä� à�ÌÍÎ$n�lm,-YSd #�	�^
�

5

°

	�¶°


89$n

Nz¿ /bD 
(N/mm2)

��12Ò

(N/mm2)

c

È

S3 #�¶ (1) 2.12 4.88 M

b 6.5.2-8 Ä� à	ÌÍÎ$n�lm,-YSd #�	�^
�

5

°

	�¶°


89$n

Q/bD
(N/mm2)

��12Ò

(N/mm2)

c

È

S4 #�¶ (1) 1.03 1.91 M



���x��

(b) U¼�WV£i

12#�� Ss 7J;#�	�¶7�:;��,-¦���ê

n¦ef$n7JÞ�9Ð;F¹�ÏÐÑ�lm,-�b

6.5.2-9 Ä7�à	ÌÍÎn�lm,-�b 6.5.2-10 Ä7â:¢ � � � �

#���P#�� Sd 7J;#�	�¶7�:;��,-¦

���ên¦ef$n7JÞ�9Ð;xA¥º?yIJKF¹

�$n�lm,-�b 6.5.2-11 Ä7�à	ÌÍÎn�lm,-

�b 6.5.2-12 Ä7â:¢

y÷wR��H7_���89$nIJKÏÐÑ����1

2Òý�Æ¨©�������³�¸«��;¢

b 6.5.2-9 Äób 6.5.2-12 Ä7P�;�����

Q � à	ÌÍÎn

cc� � xA¥º?y�0E$n

tscs , �� � F¹�0E$nIJKIJ$n

cc � � xA¥º?y�0EÏÐÑ

tscs , �� � F¹�0EÏÐÑIJKIJÏÐÑ

YIJW�C¦��Ä�^



���xx�

b 6.5.2-9 Ä (1)� ên¦ef$n7J;xA¥º?yIJKF¹�

ÏÐÑ�lm,-YSs #�	��x �ä^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½ c #�¶ (4)  -1 -3000 M

s½ c #�¶ (4)  10 -5000 MT4

s½È #�¶ (4)  203  5000 M

b 6.5.2-9 Ä (2)� ên¦ef$n7J;xA¥º?yIJKF¹�

ÏÐÑ�lm,-YSs #�	��y �ä^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½ c #�¶ (4) -277 -3000 M

s½ c #�¶ (4) -130 -5000 MT5

s½È #�¶ (4)  244  5000 M

b 6.5.2-10 Ä� à	ÌÍÎn�lm,-YSs #�	�^
�

5

°

	�¶°


89$n

Q
(N/mm) 

��12Ò

(N/mm) 

c

È

T6 #�¶ (4) 2821 4701 M



���x±�

b 6.5.2-11 Ä (1) ên¦ef$n7J;xA¥º?yIJKF¹�

� � $n�lm,-YSd #�	��x �ä^
�

5

°

lm

$n
	�¶°


89$n

(N/mm2)
��12Ò

(N/mm2)
c

È

c� c (­O+#� )¶   -3.8  -36.8 M

s� c (­O+#� )¶   -3.3 -390.0 MT1

s�È #�¶ (2)  208.9  390.0 M

b 6.5.2-11 Ä (2)� ên¦ef$n7J;xA¥º?yIJKF¹�

� � $n�lm,-YSd #�	��y �ä^
�

5

°

lm

$n
	�¶°


89$n

(N/mm2)
��12Ò

(N/mm2)
c

È

c� c #�¶ (2)   -3.4  -36.8 M

s� c #�¶ (1)  -11.3 -390.0 MT2

s�È #�¶ (2)  208.6  390.0 M

b 6.5.2-12 Ä� à	ÌÍÎn�lm,-YSd #�	�^
�

5

°

	�¶°


89$n

Q
(N/mm) 

��12Ò

(N/mm) 

c

È

T3 #�¶ (2) 1946 4701 M



���x5�

6.5.3. RCCV ½i
�������

6.5.3.1.  ����

RCCV pH��k�lm��¬CCV Bg¯�BÈ7�Þ�ÉÊ¢

���¶� �k©§
�ª	�IJK«	��¬[¶	��

­O¶	�7�®Z£�7EÈ:;#�	��
Ñ¾Ì�	�¶

7����12#�� Ss 7J;#�	�7_���F¹xA¥º

?yHa���h�|���#��&'�É��é��#���

P#�� Sd 7J;#�	�7_���Ha�#���7�2�

�#�&'�É��è	�¶�89$n�EÈ:;¢

12#�� Ss IJK#���P#�� Sd 7J;#�	�7_

����b 6.5.3-1 Ä7â:
¾Ì�|�:;¢ÕÖ#��¦×Ø

#���	��
¾Ì��
¾Ì!"¾Y
¾Ì!" 0.4^7J

©��:;¢



���±7�

b 6.5.3-1 Ä� #�¶	��
¾Ì

	��¯ 	�¶°
 	��
¾Ì

#�¶ (1) DL+P1+T1+H1+K1
±

(­O+#� )¶  DL+P25+T25+K1

#�¶ (2) DL+P1+H1+K2
²

#�¶ (3) DL+K2

ªª7�  DL �ª	�IJK«	�

 P1 �¬[¶0n

 P25 �­O¶0nY720 ¶?�^
 T1 �¬[¶³�	�

 T25 �­O¶³�	�Y720 ¶?�^
 H1 �´§���µS�¶	�

 K1 �Sd #�	�
 K2 �Ss #�	�

�k�lm���È�����¹7���è	�
¾Ì7I�

�9Ð;Ha�$nIJKÏÐÑ§�¬CCV Bg¯7â¸«;è

	��¯���12Òý�Æ¨;ª¦�³´:;¢



���±��

6.5.3.2.  ����

(a) �����

12#�� Ss 7J©·é;#�	�7�����#��&'

7J© RCCV pH�$n���:;¢#��&'��1MR�

��'ñ1}+	J�¶¾Û¦��)*+h��ãÁ	J¾7

J©ÉÊ¢	JÜº�1MR��J©���§Þ��;��3

�)*+hIJKde#À�)*+h&7_����#�&'

ÆP���;)*+¦ë@|���ØP���;¢qP:;	

J�yV�IJKï��Æ�ª�	J�F¹ñ�)*+h��

­��at7J;'ñ1}+	JÆ¨;¢è	J7��v�e

f¦·$n�ë¶7|�;§�v�ef7�à	ÌÍÎk��

<=�|�:;¢qP�E�x?ö�¬ABAQUS¯Æ¨;¢é

��1MR��J©���§Þ��;��3����|����

�÷¥R3IJK RCCV�HÜ�×Ø�äk��Ø�7
;�

�¦��)*+h:;¢de#À��ª«¦&�
#�XY¦

��)*+h:;§�de#À¦1MR����k6�g�|

����ª�XY7�IJn�SP¸Ì
���¦:;¢é��

�[�w^?y7_������§1MR��7Óî��¸�

�Æ�&')*+7�|��
�¢

&')*+(	á�b 6.5.3-1 á7�RCCV pH�¹Â34�

b 6.5.3-2 á7�RCCV pH�$nsÜ�b 6.5.3-3 á7â:¢



���±B�

b 6.5.3-1 á� &')*+(	á

Y���m^



���±o�

7Å

57Å

�±7Å

Bx7Å É

Ê

Ë

�÷¥R3����ÌÍ��^?"	J

Y×Ø�äk��Ø�7
;JÊ7lm^

�÷¥R32HTn��n

"ÚÚÊ����ÌÍ��^?"	J

Y×Ø�äk��Ø�7
;JÊ7lm^

"ÚÚÊ2HTn��n

ù?3����ÌÍ��^?"	J

ù?32HTn��n

"�Ê�*R>+2HTn��n

b 6.5.3-2 á� RCCV pH�¹Â34

ãde#ÀIJKW�#À��&�
#�XY¦��)*+h:;¢

� de#À7_�����Ç�§©�|���.ÎXY	J¦:;¢
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b 6.5.3-3 á� RCCV pH�$nsÜ

ef)?õAy

à	ÌÍÎn

ê n

à�ÌÍÎn

kNm/m
kN/m
kN/m
kN/m

ef)?õAy

à	ÌÍÎn

ê n

à�ÌÍÎn

kNm/m
kN/m
kN/m
kN/m



���±��

(b) ����

#���P#�� Sd 7J©·é;#�	�7�������

�¶¦ëì7�#�&'7J© RCCV pH�$n���:;¢

#�&'��1MR���v	J�¶¾Û¦��)*+h��

#�#À�7de¸«�ç¦��ãÁ	J¾7J©ÉÊ¢qP

:;	J�yV�IJKï��Æ�ª�	J�Gg&��at

7J;v	JÆ¨;¢è	J7��v�ef¦·$n�ë¶7

|�;§�v�ef7�à	ÌÍÎk��<=�|�:;¢q

P�E�x?ö�¬NASTRAN¯Æ¨;¢é���[�w^?

y7_������§1MR��7Óî��¸��Æ�#��

&')*+¦ëì7|��
�¢

&'7P�;at���Ò����¦I©¦:;¢


xA¥º?y��A !" ······· E = 2.90å104 N/mm2


xA¥º?y�$%&AÓ ····························-= 0.2 


xA¥º?y��ÂJ!" ··········· Ã= 1.0å10-5LÄ



���±��

6.5.3.3.  ��-.

���¹&J©Èé;Îàop71@�� RCCV pH��kl

m�É�������7_����:;¢����$n&'�,

-J©·é;89$nIJKÏÐÑ7������12Ò���


�ª¦�³´:;Y¬CCV Bg¯72� ¢̂

lm�5IJKlmPÎàop�b 6.5.3-4 á7â:¢



���±x�

�X¹ �X¹ Ú¹Îà' (cm2/m)�

ä

�

X �å�ä¹ þï�ä¹  x,y �ä¹ �X¹ �X¹

x M1 184.9 285.0 
y M2 184.9 285.0 
x M5 184.9 285.0 
y M6 

5å160-D38 2-D38@200+3-D38@400
x,y �ä�
5-D38@200 

184.9 285.0 

�X ÌÍÎ��¹ ÌÍÎ��¹Ó (%)
M3 
M4 
M7 
M8 

D35@400å@400 0.59 

7Å

Bx7Å

�±7Å

57Å

f

b

>�

>B
>o=>x

>�=>±

>�

>�

b 6.5.3-4 á� RCCV pH�lm�5IJKlmPÎàop
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6.5.3.4.  �������()

12#�� Ss 7J;#�	�¶7�:;��,-¦���ên

¦ef$n7JÞ�9Ð;F¹�ÏÐÑ�lm,-�b 6.5.3-2

Ä7�à	ÌÍÎn�lm,-�b 6.5.3-3 Ä7â:¢

#���P#�� Sd 7J;#�	�¶7�:;��,-¦�

��ên¦ef$n7JÞ�9Ð;xA¥º?yIJKF¹�$

n�lm,-�b 6.5.3-4 Ä7�à	ÌÍÎn�lm,-�b

6.5.3-5 Ä7â:¢

RCCV pH7_���89$nIJKÏÐÑ����12Òý

�Æ¨©�������³�¸«��;¢

b 6.5.3-2 Äób 6.5.3-5 Ä7P�;�����

yx Q,Q �  x �äIJK y �ä�à	ÌÍÎn

cc� � xA¥º?y�0E$n

tscs , �� � F¹�0E$nIJKIJ$n

cc � � xA¥º?y�0EÏÐÑ

tscs , �� � F¹�0EÏÐÑIJKIJÏÐÑ

YIJW�C¦��Ä�^



���±5�

b 6.5.3-2 Ä (1)� ên¦ef$n7J;xA¥º?yIJKF¹�

ÏÐÑ�lm,-YSs #�	��x �ä^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½ c #�¶ (2) -332 -3000 M

s½ c #�¶ (2) -163 -5000 MM5 

s½È #�¶ (2)  286  5000 M

b 6.5.3-2 Ä (2)� ên¦ef$n7J;xA¥º?yIJKF¹�

ÏÐÑ�lm,-YSs #�	��y �ä^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½ c #�¶ (2) -319 -3000 M

s½ c #�¶ (2) -159 -5000 MM6 

s½È #�¶ (2)  266  5000 M

b 6.5.3-3 Ä (1)� à	ÌÍÎn�lm,-YSs #�	��x �ä^
�

5

°

	�¶°


89$n

Qx
(N/mm) 

��12Ò

(N/mm) 

c

È

M7 #�¶ (2) 9719 12787 M

b 6.5.3-3 Ä (2)� à	ÌÍÎn�lm,-YSs #�	��y �ä^
�

5

°

	�¶°


89$n

Qy 
(N/mm) 

��12Ò

(N/mm) 

c

È

M8 #�¶ (2) 10691 12787 M



���57�

b 6.5.3-4 Ä (1) ên¦ef$n7J;xA¥º?yIJKF¹�

� � $n�lm,-YSd #�	��x �ä^
�

5

°

lm

$n
	�¶°


89$n

(N/mm2)
��12Ò

(N/mm2)
c

È

c� c #�¶ (1)  -11.6  -33.1 M

s� c (­O+#� )¶  -68.0 -345.0 MM1 

s�È #�¶ (1)  253.8  345.0 M

b 6.5.3-4 Ä (2) ên¦ef$n7J;xA¥º?yIJKF¹�

� � $n�lm,-YSd #�	��y �ä^
�

5

°

lm

$n
	�¶°


89$n

(N/mm2)
��12Ò

(N/mm2)
c

È

c� c (­O+#� )¶  -11.6  -33.1 M

s� c (­O+#� )¶  -68.4 -345.0 MM2 

s�È  (­O+#� )¶  253.4  345.0 M

b 6.5.3-5 Ä (1)� à	ÌÍÎn�lm,-YSd #�	��x �ä^
�

5

°

	�¶°


89$n

Qx
(N/mm) 

��12Ò

(N/mm) 

c

È

M3 #�¶ (1) 5652 12787 M

b 6.5.3-5 Ä (2)� à	ÌÍÎn�lm,-YSd #�	��y �ä^
�

5

°

	�¶°


89$n

Qy 
(N/mm) 

��12Ò

(N/mm) 

c

È

M4 #�¶ (1) 7140 12787 M
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6.6. ¾q¿ÀÁÂÃ�Y!
�������

6.6.1.' ¾q¿ÀÁÂÃ�Y!
����

qPrstuvw?+�� !�"�stOÏ�YT.M.S.L. 31.7m^��7

�X:;F¹xA¥º?y�k�Æ�qPrst�VÐÑIJKqPrst

ÒÓij§ûi¸«;¢

qPrstuvw?+�7��ûi¸«;�j���®�IJKÔÕ��V

O¶Õ§J «��;¢qPrstuvw?+�à�RÖA^R8Æ�[×

A ¸«�I©�°Õ�´Ø¦�7��Ù�fl7_���|�¸«��;¢

é��� !|}+��¸ÍÆqPrstuvw?+�T�W7��st�

w¶7TD��j¦DÕÜìj�ÚXÇ:;TD��j
DÕÜìj�÷y

§¨;Yý��qPrstuvw?+IJKTD��j
DÕÜìj�÷y

�Û��â:ú¾��ª«�¬w?+¯¦�Ê ¢̂

w?+��Xá�b 6.6.1-1á7�ÖàáIJKÎàá�b 6.6.1-2á7â:¢

qPrstuvw?+�òÇ¸���à�¾ÆÖà 17.9 må14.0m�é¸

11.82m�3í 2.0m�pàR��í 2.3mÆ¨;¢



���5B�

b 6.6.1-1á� w?+��Xá

Y���m^



���5o�

b 6.6.1-2á� w?+�ÖàáIJKÎàá

Y���m^
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6.6.2.' ����

���¶� �k©§
�ª	�IJK«	��¬[¶	�7�®Z£�7

EÈ:;12#�� Ss7J;#�	��
Ñ¾Ì�	�7����F¹xA

¥º?yHa���h�|���#��&'�É��è	�¶�89$n�

EÈ:;¢

12#�� Ss7J;#�	�7_����b 6.6.2-1Ä7â:
¾Ì�|�

:;¢ÕÖ#��¦×Ø#���	��
¾Ì��
¾Ì!"¾Y
¾Ì!

" 0.4^7J©��:;¢

b 6.6.2-1Ä� #�¶	��
¾Ì

	��¯ 	�¶°
 	��
¾Ì

² #�¶ DL1+P1+H1+K2+ KH2+R42

ªª7� DL1 �ª	�IJK«	�Y¬[¶^

 P1 �¬[¶0n

 H1 �´§���µS�¶	�

 K2 �Ss#�	�
 KH2 �Ss#�¶�Õ0
 R42 �Ss#�¶�[	�



���5��

6.6.3.' ����

12#�� Ss 7J©·é;#�	�7�����#��&'7

J©qPrstuvw?+�$n���:;¢&')*+��

¬6.5.2.2.� $n&'¯7�����;� !ghij�MV�c

Û)*+¦:;¢

�

6.6.4.' ��-.

���¹&J©Èé;Îàop71@��qPrstuvw?

+��klm�É�������7_����:;¢����$n

&'�,-J©·é;89$nIJKÏÐÑ7������12Ò

���
�ª¦�³´:;Y¬CCV Bg¯72� ¢̂

lm�5IJKlmPÎàop�b 6.6.4-1 á7â:¢



���5��

/

WV£

�Ä �Å

f

b

f

b

�5

�4

í�ío

íB

9�

9B

9o

�W¹ 	W¹�

X x �ä  y �ä  x �ä  y �ä
ÌÍÎ

��¹

W1 
W2 
W3 

3-D38@200 3-D38@200 3-D38@200 3-D38@200 a

�X¹ �X¹�

X x �ä  y �ä  x �ä  y �ä
ÌÍÎ

��¹

S1
S2
S3

4-D38@200 3-D38@200 4-D38@200 3-D38@200 a

b 6.6.4-1 á� qPrstuvw?+�lm�5IJKlmPÎàop
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6.6.5.' �������()

12#�� Ss 7J;#�	�¶7�:;��,-¦���ên¦ef$n

7JÞ�9Ð;xA¥º?yIJKF¹�ÏÐÑ�lm,-�b 6.6.5-1 Ä7�

à�ÌÍÎn�lm,-�b 6.6.5-2 Ä7�à	ÌÍÎn�lm,-�b

6.6.5-3 Ä7â:¢
I�qPrstuvw?+���������k67�

xA¥º?yH�ÑÆÜ�ÆÇ;JÊ7��¸«��;¢é��°��´µ

��7_�����Ý©¸«�8ü�[�7J©Ü�ÆÇ;JÊ7��¸«

��;¢

��,-J©�qPrstuvw?+7_���89$nIJKÏÐÑ��

��12Òý�Æ¨©�������³�¸«��;¢
I�xA¥º?y

Äà�ÏÐÑ�òÇ�
�ª¦� ��[��������³�¸«��;¢

b 6.6.5-1Äób 6.6.5-3Ä7P�;�����

xyN � à�ÌÍÎn

Q � à	ÌÍÎn

cc � � xA¥º?y�0EÏÐÑ

tscs , �� � F¹�0EÏÐÑIJKIJÏÐÑ

YIJW�C¦��Ä�^



���5±�

b 6.6.5-1Ä(1) ên¦ef$n7J;xA¥º?yIJKF¹�

� � ÏÐÑ�lm,-YSs#�	��3H^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½c #�¶ -102 -3000 M

s½c #�¶  -31 -5000 MW1

s½È #�¶  249  5000 M

b 6.6.5-1Ä(2) ên¦ef$n7J;xA¥º?yIJKF¹�

� � ÏÐÑ�lm,-YSs#�	��R��H^
�

5

°

lm

ÏÐÑ
	�¶°


89ÏÐÑ

(å10-6)
��12Ò

(å10-6)
c

È

c½c #�¶ -132 -3000 M

s½c #�¶  -52 -5000 MS1

s½È #�¶  270  5000 M

b 6.6.5-2Ä(1)� à�ÌÍÎn�lm,-YSs#�	��3H^
�

5

°

	�¶°


89$n

Nxy

(N/mm) 

��12Ò

(N/mm) 

c

È

W2 #�¶ 4451 11799 M

b 6.6.5-2Ä(2)� à�ÌÍÎn�lm,-YSs#�	��R��H^
�

5

°

	�¶°


89$n

Nxy

(N/mm) 

��12Ò

(N/mm) 

c

È

S2 #�¶ 1709 11758 M



���55�

b 6.6.5-3Ä(1)� à	ÌÍÎn�lm,-YSs#�	��3H^
�

5

°

	�¶°


89$n

Q
(N/mm) 

��12Ò

(N/mm) 

c

È

W3 #�¶ 1481 2058 M

b 6.6.5-3Ä(2)� à	ÌÍÎn�lm,-YSs#�	��R��H^
�

5

°

	�¶°


89$n

Q
(N/mm) 

��12Ò

(N/mm) 

c

È

S3 #�¶ 1835 2109 M
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6.7. Æ[UÇY!��
�������

����� n8t5Þ���¬8tP� !��7�:;����ßr

¤�¯�¤¥7àÊ�������,-�  ¡¢Y¤¥¦ Ŷ�[8á�â

bãã¦�� Ös B� § � ¨ 5 ©�n��[8á�¦bãâ�� Ös B� § �

¨ B� ©�nÆ¬����� n8t5Þ��� >?@A�"�#�$%&

'7In;��3³K��3�Oä��åÂ¾¯7àÊN��,-&�T

U^7â:¦I©¢�
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6.8.' ÈÉÊË

[1] Novak, M., Nogami, T., and Aboul-Ella, F., “Dynamic Soil Reactions For 

Plane Strain Case” ASCE, EM4, 1987, 953-959 

�
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