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� �   �^S = 4.7[kg/mm2] ô 3.66 = 17.20[kg/mm2] � 169[MPa]�
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1iVPiPiPHi
bi nf

CC1WMhCCWF
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�
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 �� �� � 

� Mpµ°±	�´g+,� 
	��-67Ó�4 

�

�

� � � � ��
420ô(1.18 + 0.21)ô600 + 0 – 420ô(1 - 0.21 - 1.06)ô40 

2�(40 + 90) 
�

���q�Ïñ�¸ìõ�ï����qq¸qìöï�
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2.� ²³´Wµ¶�·¸¹�3��� 

²³´Wµ¶�·¸¹�3+tuv¾º»G¼;�½&+,������

�������TU�m"-7.10.4 +1��£¤Sñ¾��jkS�m´-�

G�BC����

m"-7.10.4� �������TU�HI�

£¤SÊMPaÌ 
��� º� ��=� 'ãä#

'()*&
º»G¼;

�½& 

��jkS

ÊMPaÌ 

²³´Wµ¶�

·¸¹�3 
jÜ�54 

e�� 
'ã 

126 52 159 

�

�{¾'()*&+,-��½&¾º»G¼;�½&+,-��½&�_

m+1���  

(1) ��ÈÉ�
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QRÈÉ 

WX�Y 

���% 
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���% 

°±	Í=

+,-�%

CH0=0.78 
0º»�<

CV0=0.29 
0º»�< ²³´Wµ

¶�·¸¹
�3 

}~N�� 
T.M.S.L.23.5*1 0.032 

CH=1.18 
0����
���< 

CV=1.06 
0����
���< 

CP=0.21 

*1µjkV��5�1� 
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(2)	
�� 
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ô� 
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Wo[kg] 

�54� 
��®Ú 
Ab[mm2] 

�54�j_ 
n 

²³´Wµ¶�·¸
¹�3 40200 452.3 20 

�

2.1� '()*&+,-��½& 

(1) '(H��^ 

� � º��£¤S��^�-+-��¾²³´Wµ¶�·¸¹�3+{uv

ñWXEF%¾Z[EF%��u-	
+ä#��-�ë¾jkJ�= Ss

+,-���%G¾z{��8�u����%ûüWXEF%GZ[EF

%�H�)�p��ë¾LÁu��S�'(HG����

�

'(H = MAX� � � � �  = MAX                =� MAX01.52¾3.66< 
1.18 

� � � �  = 3.66 
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� � º»�+{�-jÜ�54�e��'ãñ¾3.5Êkg/mm2Ì8--�Gû

ü¾(1)8�ë�'(H 3.66�v��TU¾_m�G{�G�-� 

� � �^S = 3.5[kg/mm2] ô 3.66 = 12.81[kg/mm2] � 126[MPa]�
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bi An
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��  

� �  

� � � � = � � � � � � � � =� 5.243Êkg/mm2Ì� �� 52ÊMPaÌ�
1.18ô40200 
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- 4.5 �(�®v 

27.09 18.82 

* ��`�ñ¾Þßàáâ���ÐAÑÒ��������
+{�-£¤S0�îã<�^� 

�  

��������³*¾�ÐAÑÒG�v�ÓÔÕÔ51��Ö�"

#$%��jkS+tuvñ¾��ð88IÀvÁ�G{�¾m^� 3 ½

#����-� 

 

ð1��ÖÓ7Ô7+,-µS 

ò§¨+,-��jkS 

ñ1��Ö"H=ó�"#$%��+j����jkS 

�m �ñ�Ï«q��



ð{,|òñ¾G�+§¨+j����jkS8--�ÓÔÕÔ51�

�Ö���Í���8ñ¾ð�����BC���ÓÔÕÔ51��Ö�

�ý����8ñ¾ð�����BC��§¨�&G¼��§¨�&�

�uv¾ð�ÂÄ-ÈÉ8�¾1��Öú#Ó7Ô�µ�-·¸G¼;

��?8ÓÔÕÔ51��Ö���8Á-�G�BC����ð�¾ñ+

tuvñ¾Õ�;+j��"#$%��ûü¾ÓÔÕÔ51��Ö���

jkS�º^��� 

�������+{uvñ¾��ü�G���jkS��u-�G�8

Á-GnÄvu-� 

�m �ñ�Ï«Ï��



2�ÓÔÕÔ51��Ö�	?BC§¨G"#$%��+tuv 

2.1� 	?BC§¨ 

§¨��7�m�-7.14.2 +1��§¨ñ¾EÍ§¨G_FTl§¨�

�oG�v���¾º^��Ì��0í`��<8�EÍ§¨�����

�*¾_FTl§¨����¾����BC��vu-�G�BC�-�

EÍ§¨8�í`���*�>+ËE�e-�G+,�¾	?@A��

�vu-í`���BC�vu-� 

 

EÍ§¨ 

_FTl§¨ 

1��Öñøù��û 

���ñ 
��vu-û 

NO 

YES

YES

NO

EÍ§¨�Ì��èº^ 
(Ì��ËE) 

§¨¯° 

EÍ§¨�Ì��º^  

 

 

 

 

 

 

 

 

 

 

 

 

 

m�-7.14.2 §¨�7 

 

 

�m �ñ�Ï«���



�{¾ÓÔÕÔ51��Ö���ü�	?ñ¾>¬_m�§¨+,�B

C�lnvu-� 

�EÍ§¨� 

ÓÔÕÔ51��Ö+¯�°�`�0Í=`�<�í`�¾Í=+��

v©`�vu-�G�BC� 

 

 

 

 

 

 

 

 

ÓÔÕÔ51��Ö 

EÍ 

m�-7.14.3� EÍ§¨ÑÒ!� 

`�¦^ Ì�¦^ 

 

�_FFTl§¨� 

_F8�âã��õá§¨+,�±²ã�¦^�¾������vu

-�G�BC� 

 

�m �ñ�Ï«���



2.2� ×=ô�"#$%�� 

ÓÔÕÔ51��Ö�	?@A��-�ë+ñ¾×=ó�"#����

@A��-�G� �8--���&¥ûü¾í`��-`�+��v×

=ó�`�LM,|ù�»i��^��³Ä8Õ�;+kª��"#$%

��+j����`�����-�×=ó����`��³*¾ �q�

u`��¾ÓÔÕÔ51��Ö���`�G�v���-� 

 

� ÓÔÕÔ51��Ö=ó���&+tuv¾�a÷��³ÄH��G�

v_m+1���a÷��³ÄH,|�54=ýL��m�-7.14.4+1�� 

�r=ó��ã�Z©ñm^�,³+úÄü�-� 

 0.9h
�

0.7SuF 2 !!�
 

Fµ��`� 
hµ�a÷��³ÄH�å� 
´µ'ãÒ_0	�ª²µE+j��< 
Suµâã$�0SMS-3A-100µ774.2MPa¾SMS-6A-100µ779.1MPa< 

 

 

 

 

 

 

 

m�-7.14.4� �a÷��³ÄH,|�54=ýL� 

�m �ñ�Ï«���



¼�����×=ó+��v)�p����¾�=ó�³* qS��

�`�G�-��8--�ÓÔÕÔ51��ÖM©�SMS-03A-100����

��m"-7.14.2+1�� 

 

m"-7.14.2� ÓÔÕÔ51��Ö×=ó�"#$%�� 

"#$%��+j�� 

��`�ÊkNÌ =ó �� 

��� SMS-03A-100 ��� 

�7� âã  FFF  

�7g%�& âã  ôôô  

�a÷���71 e��  [[[  

     

     

¶��54 âã  JJJ0 qS<  

�a÷����4 e��  ]]]  

     

     

·®�0 �  ¸¸¸  

WX   ¹¹¹  

 qS0��`�< ��� JJJ ��� 

 

 

 

 

 

�m �ñ�Ï«¸��



mn�x 7.15

'()*&+�u-'(H+tuv

1.� '()*&+tuv

� º��"#$%��+tuvñ¾º»G¼;���8--./��Ô¾'

()*&+,-���lnvu-�'()*&���G�vñ¾º»���

�»��;�z{��ÈÉGjkJ�= Ss ���ÈÉ�H*('(H)��^

�v¾)�'(H�z{��+v�-�G+,�¾jkJ�= Ss+��-�

�� º��'(S�¾��jkS��´ü�u�G�BC�vu-�'(

)*&+,-��+�u�'(HG�vñ¾�'(`�H�G�'(EF%H�

� 2½#�-�¾)�p�+tuv./�_m+1��

2.� '(`�H��u����

� º��£¤'ãS��^�-+-��¾e��ã¾67Ó�4¾�ã��

u-	
ñ¾jkJ�= Ss+,-J�ãGz{���J�ãG�H�'(H

('(`�H)G�-�̀ ���u�º»���m�-7.15.1+¾'(`�H��

u������m�-7.15.2+1��

�m �ñ��«���



�

�

m �ñ��«l�

               M
0µ

B
tM

0

B
lM

0

B
rM

0

v
lr

M
0 

H
0µ

B
tH

0

B
lH

0

B
rH

0

v
lr

H
0 

V
0µ

B
tV

0

B
lV

0

B
rV

0

v
lr

V
0

×
H
ä
�
)
�
p
�

�
�
c
d
e
-

B
t0

B
l0

B
r0

v
lr

0

P 0
µ

B
tP

0

B
lP

0

B
rP

0

v
lr

P0

B
10

B
20

B
30

Û
'
ã
�
�
Z
�

B
0

'
ã
$
�
�
�
Z

H

M

V

J
�
+
,
n
v
	



+
û
û
-
`
�

	


+
û
û
-
'
ã

 

B
r

B
t

B
l

m
©
+
,
�
'
ã
$
�
�
�
Z
�
-
�

B
 =

 M
A

X
º

 |
B

1�
B

2|
¾

 |
B

2�
B

3|
¾

 |
B

3�
B

1|
»

 

m
©
�
9
�
Û
'
ã
B

1¾
B

2¾
B

3G
�
-
�

B
3 �

(B
t+
B

l+
B

r)�
B

2
+ 

(B
t�
B

l+
B

l�
B

r+
B

r�
B

t�
v

lr
2 )�
B
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
B

t�
B

l�
B

r+
B

t�
v

lr
2 +2
v

lr
= 

0

�
r
¼

0ñ
º
»
�
�
S
8
-
-
�
G
1
�
�

�
r
¼

M
ñ
6
7
Ó
�
4
+
,
-
S
¾

H
ñ

W
X
ã
+
,
-
S
¾

V
ñ
Z
[
ã
+
,
-

S
¾

Pñ
J
�
ã
_
\
+
,
-
S
�
1
�
�

M
µ
º
»
�
�
6
7
Ó
�
4

H
µ
º
»
�
�
W
X
ã

V
µ
º
»
�
�
Z
[
ã

P
µ
º
»
�
�
J
�
_
\
+
,
-
`
�

B
t
µ
È
�
Y
'
ã

B
l
µ
�
�
Y
'
ã

B
r
µ
Þ
�
Y
'
ã

v
lr
µ
e
�
�
'
ã

B
1¾
B

2¾
B

3
µ
Û
'
ã

B
µ
'
ã
$
�

m
�

-7
.1

5.
1
`
�
�
�
u
�
º
»
�
�



�

�
�
�
7
1

1µ
º
»
G
¼
;
�
�
�
�
�

      

m �ñ��«q�

      

M
Ss
µ

Ñ
M
B

tM
0

Ñ
M
B

lM
0

Ñ
M
B

rM
0

Ñ
M
v

lr
M

0 

H
Ss
µ

 
Ñ

H
B

tH
0 

Ñ
H
B

lH
0 

Ñ
H
B

rH
0 

Ñ
H
v

lr
H

0 �

P S
s 
µ

 

B
tP

0

B
lP

0

B
rP

0

v
lr

P0

×
H
ä
�
)
�
p
�

�
�
c
d
e
-

 

B
tS

s

B
lS

s

B
rS

s

v
lr

Ss

B
1S

s

B
2S

s

B
3S

s

Û
'
ã
�
�
Z

 

B
Ss

'
ã
$
�
�
�
Z

 

'
(
`
�
H
�
�
Z

Ñ
V
B

tV
0

Ñ
V
B

lV
0

Ñ
V
B

rV
0

Ñ
V
v

lr
V

0 

V
Ss
µ

0Ss
M

MM
�

Ñ

0Ss
V

VV
�

Ñ

0Ss
H

HH
�

Ñ

 
�
�
�
7
1

2µ
'
(
`
�
H
�
³
*
 
L
)
*

(Ñ
m

ax
)�
º
»
�
'
ã
$
�
+
v
�
-
�
µ
�
�
&
�
�

 

r
¼

Ss
ñ

Ss
�
�
�
�
S
�
1
�
�

Ñ
µ
'
(
`
�
H

B
Ss

=Ñ
M

A
X
B

0

'
ã
$
�
�
�
Z

 
'
(
`
�
H
�
�
Z
�

Ñ
M

A
X

=M
A

X
(Ñ

M
¾
Ñ

H
¾
Ñ

V
)

�
m
�

-7
.1

5.
2
'
(
`
�
H
�
�
u
�
�
�
�

 



�

�m �ñ��«Ï��

3.� '(EF%H���

� º��£¤'ãS��^�-+-��¾WXEF%¾Z[EF%��u-

	
ñjkJ�= Ss+,-V'(12345;G¾z{��8�u�V'(

12345;ûüWXEF%GZ[EF%�H�)�p��ë¾LÁu��

S�'(H('(EF%H)G�-�'(EF%H��Z�&�_m+1��

'(EF%H=MAX(CH/CH0  ¾CV/CV0)

CH0 µz{��+,-WXEF%

CH µjkJ�= Ss+,-WXEF%

CV0 µz{��+,-Z[EF%

CV µjkJ�= Ss+,-Z[EF%

�©+,��ë�}~N��V®�'(EF%H��m�-7.15.3+1��



�

�

WX�Y����% Z[�Y����%
;Q
[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

m�-7.15.3 }~N��V®�'(EF%H� 
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mn�x 7.16

º»��×ØÙÚ¶§¨+tuv

� J��ñwx¿c/���=�Ì��-�G+,�¾×ØÙ�Ú¶�Ë�>¬

fg�+HÀvËE�-�G�½���-�,nv¾J��+{uv�Õ^�Ë

O+×ØÙ�Ú¶??8--�G�BC�-�ë+¾º»�+×ØÙ�Ú¶�§

¨��ÊÈÉm+v�����j§¨+{uv¾wx¿c/À�Ì�G×ØÙÚ

¶�Ë��Ò�BC��¾����BC���wx¿c/À�Ì��×ØÙÚ¶

����SG���

� ×ØÙ��������G�vñ¾jkJ�= Ss+��-wx¿c/�À�Ì

���^�¾�^�§¨TU+,�BC�����S_O8--�G�BC���

� _m+¾×ØÙÚ¶��§¨�&+tuv1��

1. §¨ÈÉ

� §¨ñ��+�uü�vu-_m� 2½#�×ØÙ+tuvln��

� ����Ô7Ö�gM

� �ëÕö&��4Tä7?M

§¨ÈÉ�m�-7.16.1 +¾§¨ÑÒ��m�-7.16.2 +1��EÍ	+,�ÑÒ�

EÍ�¾×ØÙ�Ú¶�-�G8wx¿c/�À�Ì�G13�&�Ë��Ò�

BC���

m �ñ��«��



���Ô7Ö�gM

ëÕö&��4Tä7?M

m�-7.16.1� §¨ÈÉ

m �ñ��«l�



§¨�


¦õEÍ	

×ØÙåO

��ÖÊwx¿c/

EÍ�

Ú¶�

m�-7.16.2� §¨ÑÒ�

m �ñ��«q�



2. §¨TU

� §¨TU�m�-7.16.3 +1��wx¿c/�À�Ì��� 40mm +{uv¾>

¬�13�&��8-- 60ü14�73 1.44Ë_O¾100ü14�73 2.80Ë_

O8--�G�BC8Á��8¾wx¿c/À�Ì� 40mm �×ØÙÚ¶���

�SG���

wx¿c/À�Ì�0mm<
(ëÕö&��4Tä7?M)

100%14�73

60%14�73

1
3
�
&
�
Ë 

wx¿c/À�Ì�0mm<
0���Ô7Ö�gM<

100%14�73

60%14�73

1
3
�
&
�
Ë 

m�-7.16.3� wx¿c/À�Ì��13�&�Ë+úÄ-��

m �ñ��«Ï�



mn�x 7.17

ÛÜÝ��¾Þßàáâ���'ãäå+tuv

j}~�8ñ¾jkJ�= Ss+��-����SG�v¾ L'ã£¤¥+

{�-S�^��vu-���8ñ¾¼�6K5O�'ãäå�1��ë¾!"

>��8--ÛÜÝ��¾Þßàáâ��+tuv¾���jkS�£¤S�

�m�-7.17.1¾7.17.2+)�p�1�0��$ÍªÆï�S<�

R�74$Í

����jkS�£¤S�

}~Nõã�


 L'ã£¤¥�

6.6

5.6

5.9

1.7

7.1
ÛÜÝB�����

}~N���
J>=

m�-7.17.1� ÛÜÝ��6K5(��$ÍªÆ��)

m �ñ��«��



 L'ã£¤¥�
R�74$Í

m �ñ��«l�
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mn�x 7.18

��J�'(9:+{�- 3�Y�J�=�y�æu+tuv

1.� j}~�+{�-��J�'(9:+{�-WX�Y¾�m�Y�ace

(1) 9:+�u-WX�Y�V'(12345

9:+�u-WX�Y�V'(12345ñ¾ Ss-1£5 �v�J�=� NS¾

EW�Y�������8--�

(2) WX�Y�J�`�G�m�Y�J�`��ace

��J�'(9:+{�-�ZSñ¾1234567859:+,�¾W

X�Y¾�m�Y�=>+æn��8J�`���Z�¾m^(a)¾(b)�ace

�³*¾LÁu�����vu-0m�-7.18.1<�

(a) WX�Y12345� EW �Y+¶ã��9:TUG�m�Y1234

5� UD�Y+¶ã��9:TU�ace

(b) WX�Y12345�NS�Y+¶ã��9:TUG�m�Y12345

� UD�Y+¶ã��9:TU�ace

m�-7.18.1� ��J�'(9:+{�-J�`��ace�Ó7±0j}~<

m �ñ�¸«��



2.� 3�Y0NS¾EW¾UD<�J�=�nÎ��J�'(9:+tuv

ª�����£:�}~N�º+��-��º»�£Ã��+j�ÁÀ^��

jkJ�= Ss ��+ñ¾��6K5��uvÀ^��J�=0Ss-2¾4¾5<�-

-���6K5��u�J�=+��v¾,�k�>+�uJ�'(9:TU�

�^�-�G��>+�� c+ñ¾1.8IÀ��&8ñ��¾3�Y0NS¾EW¾

UD<�J�=�¼�+ace-�&�-�ù-0m�-7.18.2<�

��8ñ¾j}~�+{�-���������TU�³*¾�ZSG��

jkS�HI>�uTUG�n�×ØÙM=��{,|)�ÐA"#P+tu

v¾,�k�+�uJ�'(9:TU��^�-�ë+ 3 �Y�¼��§¨9:

�������{¾¶ã�-J�=+ñ¾	
���+���LÁuGnÄü

�- Ss-2��u��

m�-7.18.2� ��J�'(9:+{�-J�`��ace�Ó7±
� � � � � � � � � � � � � � � � � � � � � � � � � 0�§¨9:<

3.� ��TU

� 1.+vIÀ�¹ºûüº»+�uvu-½&+,-9:TU¾2.+vIÀ�,�

k�+�uTU�ÉÉ8Á-½&+,-9:TU�HI��TU0m"-7.18.1¾

7.18.2<¾²U¼;8--�G�BC���

EW NS 

UD 

UD 

NS EW 

m �ñ�¸«l�



m �ñ�¸«q�

m"-7.18.1� ×ØÙM=�+{�-�j/���TU�HI

�ZS ��jkS

1234567859: 120MPa 318MPa

�§¨9: 110MPa 318MPa

m"-7.18.2� ×ØÙM=�+{�-�ÐA"#P���TU�HI

�ZS ��jkS

1234567859: 228MPa 246MPa

�§¨9: 223MPa 246MPa
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8.1.2. ����

WXYZ[\V���`;^_��%�
��i�2UWXY

Z[\��];^_`abcdZ[\VI�m�������

����?0��12���0��!@NOHG2U��IeK

fgYh[Z[\VI���Q����5� ¡�R¢12£`

¤¥¦9:;R§¨H���0!@NOHG2U  

WXYZ[\©ªlRm 8.1.2-1 l0I];^_`aIZ[\I
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8.2. ������

8.2.1. ����

8.2.1.1. ����  

WXYZ[\�������iVI*+%�µ Ss 0c2
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��<>¶·bcd¸¹¬5LJOºO��*+»R�¼2P
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� Â¸¹¬�5��Ão��¸¹¬

]Ä`ÅrRYG��$Æ��V

ÂÇÈWÉ¶()RYG��$Æ

XÊË�  

Ì�ÍÎ ¢À�Ï$()  

¾Âwx5ÐÑÒ�����	
��

���DÓÔÕ�¿£Ö×ØÙ

XÊ&5()  

¿¸¹¬50c2ÓÔ  
¿�<>¶·0c2ÓÔ  

�������  

Ú�ÍÛµÜ0c2%�&'()

Ý5%�µÞß  

o[©%�µàá�%�µr  
*+%�µ Ss 

o[©¿á��Êâãr  

%�&'()  
Ì�Íµ ¢À�Ï$()  

� � o�	�äwx5�	åæäI±ççè

é ê ërÆ0c2��
�

m 8.2.1-1 l� WXYZ[\��½9_�
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��è�



8.2.1.2. ���  

%�&'()0ì�í%AbcdWXYZ[\îßïVI«ð

ÇÈñòI%AóÔôõöóÔ,-R÷Q0!ßNO�!øÊ

»RYG2U�

ù�ú� ûYÇÈ�

ûYÇÈRm 8.2.1-1 ü0n1U�

ù±ú� ÇÈ��»�

ÇÈ��»Rm 8.2.1-2 ü0n1U�

ù³ú� %A��»�

%Abcd£`¤¥¦9:;��»RJOºOm 8.2.1-3 üI

m 8.2.1-4 ü0n1U�

ù´ú� Ë��

ýþ� XÊË��

XÊË�Q¨HI��I�[�IK�Ë�I���Ë�IÎ�

��bcd%�[�R	
12U�

�þ� %�ÊË��

� %�ÊË�Q¨HI*+%�µ SsoSs-1Ss-5  5 Ûr0c2

%�&'()0c���2Ë�R	
12U  

�

m 8.2.1-1 ü� ûYÇÈ�

�`;^_�  !ø*+6  23.5N/mm2� (240kg/cm2) 

�� �  SD345 =� (SD35) 
�

m 8.2.1-2 ü� ÇÈ��»�

ÇÈ� �?���� (kN/m3)�
�`��ï

(kN/mm2)�
�Ø�`Å

�`;^_�� 25.0 0.2 
�� ��

24� ��
200 0.3 

� � � ��� ���`;^_�Q¨H�?����  

��ê�



����

 

m 8.2.1-3 ü� %A��»�

%���  
�?��  
��  

� t (kN/m3)
�Ø�`Å

�  
��¸¹¬  
���ï  

G0(kN/m2) 

¸¹¬���ïQ  
� ßï!"#$%�

G/G0 �   h � 

&'��  19.6 
(18.6)*1) 0.41 *2) m 8.2.1-2 l(0c2

��)��� (* ) 17.8 0.49 9.63+104 m 8.2.1-2 l,0c2

��)��� (- ) 17.7 0.49 1.13+105 

��)��� (. ) 18.2 0.48 1.56+105 
m 8.2.1-2 l/0c2

��01�� (* ) 18.6 0.48 1.83+105 

��01�� (- ) 18.6 0.48 2.07+105 
m 8.2.1-2 l20c2

340�  18.0 0.43 1.83+105 m 8.2.1-2 l50c2

����Àª
T.M.S.L.-33.0m 17.0 0.45 4.15+105 

T.M.S.L.-90.0m 16.6 0.45 4.75+105 

T.M.S.L.-136.0m 17.3 0.43 6.13+105 

�

�

�  

T.M.S.L.-155.0m 19.3 0.42 8.32+105 

m 8.2.1-2 l60c2

*� A  19.9 0.42 1.05+106 �  

*1)o� rV78�?����  
*2)� G0=1980+9 v

0 .667okN/m2rI9 v{¢:�;�okN/m2rIG0�À»

2.75×104o kN/m2r  

�

�

m 8.2.1-4 ü� £`¤¥¦9:;��»�

 
�?��  
��  

� t (kN/m3)
�Ø�`Å

�  
��¸¹¬  
���ï  

G0(kN/m2) 

¸¹¬���ïQ  
� ßï!"#$%�

G/G0 �   h � 

£`¤¥¦9:;  17.2 0.36 1.90+106 m 8.2.1-3 l0c2  
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8.2.2. @ABCD

8.2.2.1. CDE�  

%�&'()E$VI
��Q%Aµ =FGYR	
iH2

Ì�Íµ ¢À�Ï$()oIÇWÉ¶()rRYG2UIÇWÉ

¶()iVI[©%�µQá�%�µR�ÊÝ5Q¨�ÊJK&'

()RL�U  

 

8.2.2.2. CDFGH  

%�&'()MNÙiVI
��RÉÇ�ÏoO�ÏriMNÙ
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12U  
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8.2.2.3. IJ@K  

%�&'()MNÙWÝ5%�µVI(X*AüªißYNO

2*+%�µ Ss RYGHÚ�ÍÛµÜ0c2%�&'()RLGI
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8.2.2.4. CDLM  

%�&'()hi�j�
��klm<no=�>?bcd

ÐpÊJRm 8.2.2-1 ü0n1U�

 

 

m 8.2.2-1 ü� klm<no=�>?  

];^_`a  Z[\  
eKfgYh[  
Z[\opqr  

eKfgYh[

Z[\ozqr

%�µ  no=

�>?

ommr  

ÊJ  
oqr  

no=

�>?

ommr

ÊJ  
oqr

no=

�>?

ommr

ÊJ  
oqr  

no=

�>?

ommr  

ÊJ  
oqr

Ss-1 25.2 6.23 24.0 6.57 9.7 5.71 12.4 6.52 
Ss-2 10.4 21.87 11.3 21.01 5.3 22.92 4.8 22.42 
Ss-3 17.8 17.56 31.9 37.43 15.3 37.37 15.6 37.39 
Ss-4 7.9 51.92 9.0 51.71 3.9 51.66 3.9 51.65 
Ss-5 4.8 51.91 9.5 46.61 3.5 46.54 3.4 46.55 
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8.2.3. ��NO

8.2.3.1. ��E�  
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8.2.3.2. ��NOP  

�������iVI�<>¶·bcd¸¹¬50FGH��R

L�U  

ÀÁ�<>¶·VIÂwx5ÐÑÒ�����	
�����

DÓÔÕ�¿£Ö×ØÙI�	�äwx5�	åæäI2005 é 6

ëÆo��IÂ���DÓÔÕ�ÆQG�Ur0*wH 1/100 R��

*+»Q12U  

¸¹¬�5VIÂ���DÓÔÕ�Æ¸¹¬�5��$��
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8.2.4. ��LM

8.2.4.1. QRSTUVWXYZLM  

�<>¶·0c2ÓÔ,-I��?@0bGHÓÔY�<>¶

·LÀÁ�<>¶·R�¼2PQRST¨�U�<>¶·0c2Ó

Ô,-Rm 8.2.4-1 ü0n1U  

 

 

m 8.2.4-1 ü� �<>¶·0c2ÓÔ,-  
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ÓÔY�<  
>¶·� x d 

ÀÁ�<  
>¶·� x u 

x d/x u 

];^_`a  
km  
lm  

0.344/100 1/100 0.34 

Z[\  
km  
lm  

0.684/100 1/100 0.68 

eKfgYh[

Z[\opqr

km  
lm

0.437/100 1/100 0.44 

eKfgYh[

Z[\ozqr

km  
lm  

0.446/100 1/100 0.45 

 

 

 

 

 

 

 

 

 

 



8.2.4.2. ()*JVWXYZLM  

¸¹¬50c2ÓÔ,-I��?@0bGHÓÔY¸¹¬5L

¸¹¬�5R�¼2PQRST¨�U¸¹¬50c2ÓÔ,-Rm

8.2.4-2 ü0n1U  

 

m 8.2.4-2 ü� ¸¹¬50c2ÓÔ,-�

 ��?@
ÓÔY¸¹¬5

y d(kN) 
¸¹¬�5  
y yd(kN) 

y d/y yd 

km  330 842*2 0.39 
lm  647 1150*1 0.56 
qz  898 1292*1 0.70 

];^_`a  

{z  875 2726*2 0.32 
km  1005 2664*1 0.38 
lm  1009 2577*1 0.39 
qz  838 1231*1 0.68 

Z[\  

{z  1057 2018*2 0.52 
km  859 2043*1 0.42 
lm  786 2187*1 0.36 
qz  908 1412*1 0.64 

eKfgYh[

Z[\opqr

{z  1037 1580*2 0.66 
km  866 1990*1 0.44 
lm  1097 2086*1 0.53 
qz  848 1105*1 0.77 

eKfgYh[

Z[\ozqr

{z  952 1685*2 0.57 

 
|} � ¸¹¬�5��Ão��¸¹¬]Ä`ÅrRYG��$  

|~ � ÇÈWÉ¶()RYG��$  

 

 

 

 

�����



���<�

8.3. [�\V�]X^_

8.3.1. ^_��

WXYZ[\VI.�/0bT2
�>P�R	
¨H89:
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8.3.2. AJ�V�]X^_

8.3.2.1. ^_E�  

WXYZ[\«¬ª��I����Ln÷ GZ[\R� 

0I&56071234RL�U  

O�ÏQ%A¡¢hií2()MNÙom 8.3.2-1 lrRYGHI

Î 0[©�/bcdá��/%A>?��R£¤H¬ª5R

�jI��¿.5bcd¸¹¬5Ðp&56RÞ¥12UPc

�0Þ¥¨�&560FGHI��¿.50FGHVIÂ���D

ÓÔÕ�Æ0*wHÞ¥¨��`;^_�¦§6RI��I¸¹

¬50FGHVIÂ���DÓÔÕ�Æ¸¹¬�5��Ã0c2

��»R�¼2PQRST12U  

()MNÙRm 8.3.2-2 l0I%A¡¢Rm 8.3.2-1 ü0I%A

Û¨Qno>?ã©Rm 8.3.2-2 ü0JOºOn1U  

%A¡¢VÂª\«n��¿�(¬� �I
��o�ª\®äI

©j 14 é 3 ërÆ0*wHI%A��»hi¯ßNO2%Af5�
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É¶O�Ï  
oZ[\Ú·Ir  

.�·�/¡¢  
o.�·�/>?RÝ5r  

.�/¡¢  
o.�/>?RÝ5r  

¾� ¼½Þß¨�>?��0µGI.�·�/

>?bcd.�/>?R«¾�%A¡

¢R§¨HÝ5U

15.0m

m 8.3.2-2 l� ()MNÙ  

 

 

m 8.3.2-1 ü� ()0YG�%A¡¢  

%�µ  �/  .�/¡¢ßï  
K1okN/mr  

.�·�/¡¢ßï  
K2okN/mr  

[©>?  
Ý5MNÙ  2.28+105 2.52+105 

Ss-1 
á�>?  
Ý5MNÙ  2.28+105 3.57+105 

[©>?  
Ý5MNÙ  1.79+105 1.95+105 

Ss-3 
á�>?  
Ý5MNÙ  1.79+105 2.81+105 

 

 

m 8.3.2-2 ü� ()0YG�%AÛ¨Qno>?ã©  

%�µ  �/  Û¨  
Lomr  

no>?ã©  
Ao cmr  

[©>?  247.6 6.67 
Ss-1 

á�>?  247.6 0.172 

[©>?  263.9 8.06 
Ss-3 

á�>?  263.9 0.206 
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8.3.2.2. ^_LM  

ù�ú� ��¿.5071234�

��¿.50FGHVI[©�/bcdá��/>?0�¨H.

�/0p�2&5L�`;^_�¦§6R�¼2PQRST¨
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��¿.50c2ÓÔ,-Rm 8.3.2-3 ü0n1U  
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m 8.3.2-3 ü� ��¿.5071234,-  

 
��Q%

�Û¹L�

/í1·

6¸o»r  

>?

��

Ðp&56  
9 doN/mm2r

�`;^_�  
¦§6  

¿ toN/mm2r 
9 d/¿ t 

*  0.00876 1.45 0.0060 
0 

-  0.0000876 1.45 0.000060 
*  0.00373 1.45 0.0026 

[©�

/>?  
45 

-  0.105 1.45 0.073 
*  0.000493 1.45 0.00034 

0 
-  0.00000614 1.45 0.0000042
*  0.000228 1.45 0.00016 

á��

/>?  
45 

-  0.00271 1.45 0.0019 
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ù±ú� ¸¹¬5071234�

¸¹¬50FGHVI[©�/bcdá��/>?0�¨H.�

/0p�2¸¹¬5L¸¹¬�5R�¼2PQRST¨�U  

¸¹¬50c2ÓÔ,-Rm 8.3.2-4 ü0n1U  
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m 8.3.2-4 ü� ¸¹¬5071234,-  

 
��Q%

�Û¹L�

/í1·

6¸o»r  

>?

��

Ðp  
¸¹¬5  
VdokNr  

¸¹¬�5  
VydokNr  

Vd /Vyd 

*  295  76100  0.0039  
0 

-  7.55  76100  0.000099 
*  105  73700  0.0014  

[©�

/>?  
45 

-  1.98  73700  0.000027 
*  10.7  54900  0.00020  

0 
-  0.290  54900  0.0000053 
*  3.82  52400  0.000073 

á��

/>?  
45 

-  0.0700  51200  0.0000014 
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8.3.3. ���aR��S�V�]X^_

8.3.3.1. ^_E�  
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8.3.3.2. ^_LM  

«¬ª0bT2[©�/bcdá��/no=�>?�Rm

8.3.3-1 ü0n1UÄ�1289:;<no=�>?�VIn÷

oHÅÆ�÷vH÷«?@0bT2no=�>?�~Ç0í2

LI���%��0STNO���RS¥`�>?�ono

2.5cmrRâ¤H÷I��RS¥`�ÀÁ�DoÈd 30cmI"O

40cmrR�¼2PQhiIZ[KD0ÀÁRÂÃ1÷iVíGU  

 

 

m 8.3.3-1 ü� «¬ª0bT2no=�>?�  

 [©ocmr  á�ocmr  

];^_`a  9.08 0.672 

Z[\  8.47 0.209 

eKfgYh[Z[\opqr 0.837 0.0271 

eKfgYh[Z[\ozqr 0.928 0.0400 
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8.4. ��@������V�]X^_

8.4.1. ^_��

WXYZ[\«¬ª��í�?����V 14.517.7kN/m3

i��I&'���?���� 18.6kN/m3QÅÉH��hôôÊ
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8.4.2. ^_E�
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�%���  �

XÊ  %�Ê×�  %�ÊoXÊØ%�Ê×�r

���

����

����

����

����

�

����� ����

�
�
�
�
�
�
�
�
�
�
�
�
�

 ���

����

����

����

����

�

���

���

����� ����

�
�
�
�
�
�
�
�
�
�
�
�
�

���

����

����

����

����

�

����� ����

�
�
�
�
�
�
�
�
�
�
�
�
�

no»{ 0.13Ù /mm2 no»{ 0.21Ù /mm2 no»{ 0.28Ù /mm2

 
 
 
 
 

��±<�

 
 
 
 

 ÒÓünV�ÛÊJiÜß

�ÏÌQ���ï  
 
 
 
 
 
 
 
 
 
 

 
MuÍ¥Î¦ª  

0.0

距離スケール

10.0 m

F������ ����

.�()*��

.�����

.�� ��

Ú

Ú

ÒÓünV�ÛÊJiÜß
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o];^_`aISs-1I�Ïá�&5noÊIÝ=5.79 qr  
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m 8.4.3-1 l (3)� �ÏÌQ���ï��bcdMuÍ¥Î¦ª  
oZ[\ISs-1Iá�Ë5nohF�Ï&5noÊIÝ=15.96 qr  
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��I*+%�µ Ss-1 bcd Ss-3 0FGHI
��hi%A0

GY12á��/Ë5oVrLÐÀBC5oQurR�¼2PQR

ST¨�UÞßRÅ�¨�,-Rm 8.4.3-1 ü0n1U�

 

m 8.4.3-1 ü� ÐÀBC5071234,-  

 
á�5� ¾�

VokNr  

ÐÀBC5¾�

QuokNr  
Qu/V 

];^_`a� 9400 54200 5.8 

Z[\� 8150 32500 4.0 

eKfgYh[Z[\

opqr�
11900 33800 2.8 

eKfgYh[Z[\

ozqr�
9150 23900 2.6 

¾� á�5oVrbcdÐÀBC5oQurVàLH 1m ��»i�2U�
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8�ç �ç lª¿¼� �þ�´+�ç�ç çþçç �þ±<+�ç� ±þ´±

�ù��ú 8�=8³=8è=8�=8<V,-+b�>8±=8´=8ê=8�=8�çV,-àb+?ýä

�ù�±ú 8�=8³=8è=8�=8<V,-àÑ+b�>8±=8´=8ê=8�=8�çV,-àÑàb+?ýä

�ù�³ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

oá��/ISd-2Vr

¡¢ßï �Yãµï � �ï �Yãµïù��ú

89ù,-+bú ù3:ú 99ù,-àÑ+bú ;��ù3:ú

8� �ç lª¿á� �þ±�+�ç� çþçç êþê�+�çê ³þ<�

�ù��ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

<�<�



m 9.3.1-2 ü (3)� %�&'()0YG2%A¡¢ßïQ� �ï

oNS �/ISd-3Hr

¡¢ßïù��ú �Yãµï � �ïù�±ú �Yãµïù�³ú

89 ù3:ú 99 ;��ù3:ú

8� � qª¿<¹ �þ´±+�çê çþê< ´þ�±+�çè ±þ³�

8± � qª¿¼� �þ�ç+�ç< çþç� �þ±ç+�ç� ±þ³�

8³ � qª¿<¹ ³þ��+�çê çþê< �þ±�+�çê ±þ³�

8´ � qª¿¼� ±þ<³+�ç< çþç� ³þ��+�ç� ±þ³�

8è < qª¿<¹ <þ�è+�çê �þ±� �þ�ç+�çê ±þ³�

8ê < qª¿¼� �þ±ç+�ç< çþç� ´þ�è+�ç� ±þ³�

8� �ç qª¿<¹ ´þ��+�çê �þ³ç �þ�ê+�çè ±þ³�

8� �ç qª¿¼� ³þ�´+�ç< çþç� ±þç±+�ç� ±þ³�

8< �ç lª¿<¹ �þê�+�ç� çþçç ±þ<ç+�çê ±þ³�

8�ç �ç lª¿¼� �þ´�+�ç�ç çþçç êþ±ê+�ç� ±þ³�

�ù��ú 8�=8³=8è=8�=8<V,-+b�>8±=8´=8ê=8�=8�çV,-àb+?ýä

�ù�±ú 8�=8³=8è=8�=8<V,-àÑ+b�>8±=8´=8ê=8�=8�çV,-àÑàb+?ýä

�ù�³ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

oEW �/ISd-3Hr

¡¢ßïù��ú �Yãµï � �ïù�±ú �Yãµïù�³ú

89 ù3:ú 99 ;��ù3:ú

8� � qª¿<¹ �þ´±+�çê çþê< ´þ�³+�çè ±þ´±

8± � qª¿¼� �þ�ç+�ç< çþç� �þ±ç+�ç� ±þ´±

8³ � qª¿<¹ ³þ��+�çê çþê< �þ±�+�çê ±þ´±

8´ � qª¿¼� ±þ<³+�ç< çþç� ³þ��+�ç� ±þ´±

8è < qª¿<¹ <þ�è+�çê �þ±� �þ�ç+�çê ±þ´±

8ê < qª¿¼� �þ±ç+�ç< çþç� ´þ��+�ç� ±þ´±

8� �ç qª¿<¹ ´þ��+�çê �þ³ç �þ�è+�çè ±þ´±

8� �ç qª¿¼� ³þ�´+�ç< çþç� ±þç³+�ç� ±þ´±

8< �ç lª¿<¹ �þê³+�ç� çþçç ±þ��+�çê ±þ´±

8�ç �ç lª¿¼� �þçè+�ç�ç çþçç �þ±<+�ç� ±þ´±

�ù��ú 8�=8³=8è=8�=8<V,-+b�>8±=8´=8ê=8�=8�çV,-àb+?ýä

�ù�±ú 8�=8³=8è=8�=8<V,-àÑ+b�>8±=8´=8ê=8�=8�çV,-àÑàb+?ýä

�ù�³ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

oá��/ISd-3Vr

¡¢ßï �Yãµï � �ï �Yãµïù��ú

89ù,-+bú ù3:ú 99ù,-àÑ+bú ;��ù3:ú

8� �ç lª¿á� �þ±ê+�ç� çþçç êþê±+�çê ³þ<ê

�ù��ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

<��ç�



m 9.3.1-2 ü (4)� %�&'()0YG2%A¡¢ßïQ� �ï

oNS �/ISd-4Hr

¡¢ßïù��ú �Yãµï � �ïù�±ú �Yãµïù�³ú

89 ù3:ú 99 ;��ù3:ú

8� � qª¿<¹ �þ´±+�çê çþê< ´þ�±+�çè ±þ³�

8± � qª¿¼� �þ�ç+�ç< çþç� �þ±ç+�ç� ±þ³�

8³ � qª¿<¹ ³þ��+�çê çþê< �þ±�+�çê ±þ³�

8´ � qª¿¼� ±þ<³+�ç< çþç� ³þ��+�ç� ±þ³�

8è < qª¿<¹ <þ±±+�çê �þ±� �þ��+�çê ±þ³�

8ê < qª¿¼� �þ±ê+�ç< çþç� ´þ��+�ç� ±þ³�

8� �ç qª¿<¹ ´þ�±+�çê �þ³� �þ�<+�çè ±þ³�

8� �ç qª¿¼� ³þ��+�ç< çþç� ±þç³+�ç� ±þ³�

8< �ç lª¿<¹ �þ�±+�ç� çþçç ±þ<³+�çê ±þ³�

8�ç �ç lª¿¼� �þê±+�ç�ç çþçç êþ±�+�ç� ±þ³�

�ù��ú 8�=8³=8è=8�=8<V,-+b�>8±=8´=8ê=8�=8�çV,-àb+?ýä

�ù�±ú 8�=8³=8è=8�=8<V,-àÑ+b�>8±=8´=8ê=8�=8�çV,-àÑàb+?ýä

�ù�³ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

oEW �/ISd-4Hr

¡¢ßïù��ú �Yãµï � �ïù�±ú �Yãµïù�³ú

89 ù3:ú 99 ;��ù3:ú

8� � qª¿<¹ �þ´±+�çê çþê< ´þ�´+�çè ±þ´´

8± � qª¿¼� �þ�ç+�ç< çþç� �þ±ç+�ç� ±þ´´

8³ � qª¿<¹ ³þ��+�çê çþê< �þ±�+�çê ±þ´´

8´ � qª¿¼� ±þ<³+�ç< çþç� ³þ�<+�ç� ±þ´´

8è < qª¿<¹ <þ±±+�çê �þ±� �þ��+�çê ±þ´´

8ê < qª¿¼� �þ±ê+�ç< çþç� ´þ±ç+�ç� ±þ´´

8� �ç qª¿<¹ ´þ�±+�çê �þ³� �þ�<+�çè ±þ´´

8� �ç qª¿¼� ³þ��+�ç< çþç� ±þçè+�ç� ±þ´´

8< �ç lª¿<¹ �þ��+�ç� çþçç ±þ<ç+�çê ±þ´´

8�ç �ç lª¿¼� �þ±�+�ç�ç çþçç �þ³è+�ç� ±þ´´

�ù��ú 8�=8³=8è=8�=8<V,-+b�>8±=8´=8ê=8�=8�çV,-àb+?ýä

�ù�±ú 8�=8³=8è=8�=8<V,-àÑ+b�>8±=8´=8ê=8�=8�çV,-àÑàb+?ýä

�ù�³ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

oá��/ISd-4Vr

¡¢ßï �Yãµï � �ï �Yãµïù��ú

89ù,-+bú ù3:ú 99ù,-àÑ+bú ;��ù3:ú

8� �ç lª¿á� �þ±<+�ç� çþçç êþ�ç+�çê ´þçç

�ù��ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

<����



m 9.3.1-2 ü (5)� %�&'()0YG2%A¡¢ßïQ� �ï

oNS �/ISd-5Hr

¡¢ßïù��ú �Yãµï � �ïù�±ú �Yãµïù�³ú

89 ù3:ú 99 ;��ù3:ú

8� � qª¿<¹ �þ´±+�çê çþê< ´þ�±+�çè ±þ³�

8± � qª¿¼� �þ�ç+�ç< çþç� �þ±ç+�ç� ±þ³�

8³ � qª¿<¹ ³þ��+�çê çþê< �þ±�+�çê ±þ³�

8´ � qª¿¼� ±þ<³+�ç< çþç� ³þ��+�ç� ±þ³�

8è < qª¿<¹ <þ�è+�çê �þ±� �þ�ç+�çê ±þ³�

8ê < qª¿¼� �þ±ç+�ç< çþç� ´þ�è+�ç� ±þ³�

8� �ç qª¿<¹ ´þ��+�çê �þ³ç �þ�ê+�çè ±þ³�

8� �ç qª¿¼� ³þ�´+�ç< çþç� ±þç±+�ç� ±þ³�

8< �ç lª¿<¹ �þ�³+�ç� çþçç ±þ<�+�çê ±þ³�

8�ç �ç lª¿¼� �þèê+�ç�ç çþçç êþ±ê+�ç� ±þ³�

�ù��ú 8�=8³=8è=8�=8<V,-+b�>8±=8´=8ê=8�=8�çV,-àb+?ýä

�ù�±ú 8�=8³=8è=8�=8<V,-àÑ+b�>8±=8´=8ê=8�=8�çV,-àÑàb+?ýä

�ù�³ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

oEW �/ISd-5Hr

¡¢ßïù��ú �Yãµï � �ïù�±ú �Yãµïù�³ú

89 ù3:ú 99 ;��ù3:ú

8� � qª¿<¹ �þ´±+�çê çþê< ´þ�³+�çè ±þ´³

8± � qª¿¼� �þ�ç+�ç< çþç� �þ±ç+�ç� ±þ´³

8³ � qª¿<¹ ³þ��+�çê çþê< �þ±�+�çê ±þ´³

8´ � qª¿¼� ±þ<³+�ç< çþç� ³þ��+�ç� ±þ´³

8è < qª¿<¹ <þ�è+�çê �þ±� �þ�ç+�çê ±þ´³

8ê < qª¿¼� �þ±ç+�ç< çþç� ´þ��+�ç� ±þ´³

8� �ç qª¿<¹ ´þ��+�çê �þ³ç �þ�è+�çè ±þ´³

8� �ç qª¿¼� ³þ�´+�ç< çþç� ±þç´+�ç� ±þ´³

8< �ç lª¿<¹ �þê<+�ç� çþçç ±þ��+�çê ±þ´³

8�ç �ç lª¿¼� �þ�´+�ç�ç çþçç �þ³±+�ç� ±þ´³

�ù��ú 8�=8³=8è=8�=8<V,-+b�>8±=8´=8ê=8�=8�çV,-àb+?ýä

�ù�±ú 8�=8³=8è=8�=8<V,-àÑ+b�>8±=8´=8ê=8�=8�çV,-àÑàb+?ýä

�ù�³ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

oá��/ISd-5Vr

¡¢ßï �Yãµï � �ï �Yãµïù��ú

89ù,-+bú ù3:ú 99ù,-àÑ+bú ;��ù3:ú

8� �ç lª¿á� �þ±�+�ç� çþçç êþê�+�çê ³þ<�

�ù��ú ;�VZj[���¢ãµï

¡¢3s
1�
3s

%A¡¢
j�

¡¢ � 

<��±�



m 9.3.1-3 ü (1)� �¢»o�¢ �I�¢ãµïrbcd!"�ï

o[©�/r

 (NS �/ISd-1H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´±³ �� ±þ³ê �� �þè�´ �� %Av�ZjÚ�

± çþ��ê �� èþ³� �� �çþê<± ��

³ çþç�� �� ��þè± �� çþçêê ��

´ çþç�´ �� �³þ´ê �� çþçê± ��

è çþç�´ �� �³þè´ �� çþç³< ��

 (NS �/ISd-2H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´±³ �� ±þ³� �� �þè�´ �� %Av�ZjÚ�

± çþ��ê �� èþ³< �� �çþê<³ ��

³ çþç�� �� ��þè± �� çþçêê ��

´ çþç�´ �� �³þ´ê �� çþçê± ��

è çþç�´ �� �³þè´ �� çþç´� ��

 (NS �/ISd-3H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´±³ �� ±þ³� �� �þè�´ �� %Av�ZjÚ�

± çþ��ê �� èþ³� �� �çþê<± ��

³ çþç�� �� ��þè± �� çþçêê ��

´ çþç�´ �� �³þ´è �� çþçê± ��

è çþç�´ �� �³þè´ �� çþç³� ��

@ *{«M_¦ÌQ0�¢�;�Ùno»R 1 0*+P¨HAiO2

!"�ïRn1U

<��³�



m 9.3.1-3 ü (2)� �¢»o�¢ �I�¢ãµïrbcd!"�ï

o[©�/r

 (NS �/ISd-4H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´±ç �� ±þ³� �� �þè�è �� %Av�ZjÚ�

± çþ��è �� èþ´� �� �çþê<è ��

³ çþç�� �� ��þè± �� çþçê� ��

´ çþç�´ �� �³þ´ê �� çþçê³ ��

è çþç�´ �� �³þèê �� çþç´� ��

 (NS �/ISd-5H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´±� �� ±þ³� �� �þè�´ �� %Av�ZjÚ�

± çþ��ê �� èþ³< �� �çþê<³ ��

³ çþç�� �� ��þè± �� çþçêê ��

´ çþç�´ �� �³þ´ê �� çþçê± ��

è çþç�´ �� �³þèè �� çþç³� ��

@ *{«M_¦ÌQ0�¢�;�Ùno»R 1 0*+P¨HAiO2

!"�ïRn1U

<��´�



m 9.3.1-3 ü (3)� �¢»o�¢ �I�¢ãµïrbcd!"�ï

o[©�/r

 (EW �/ISd-1H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´�³ �� ±þ´± �� �þè´ê �� %Av�ZjÚ�

± çþ��è �� èþ´� �� �çþê�´ ��

³ çþç�< �� �±þê< �� �çþç±� ��

´ çþç�´ �� �³þè³ �� çþ�³è ��

è çþçê� �� �´þêè �� �çþç´è ��

 (EW �/ISd-2H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´�³ �� ±þ´± �� �þè´ê �� %Av�ZjÚ�

± çþ��´ �� èþ´± �� �çþê�´ ��

³ çþç�< �� �±þ�ç �� �çþç±� ��

´ çþç�´ �� �³þè³ �� çþ�³ê ��

è çþçê� �� �´þêè �� �çþç´è ��

 (EW �/ISd-3H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´�³ �� ±þ´± �� �þè´ê �� %Av�ZjÚ�

± çþ��è �� èþ´� �� �çþê�´ ��

³ çþç�< �� �±þ�ç �� �çþç±� ��

´ çþç�´ �� �³þè± �� çþ�³è ��

è çþçê� �� �´þê´ �� �çþç´è ��

@ *{«M_¦ÌQ0�¢�;�Ùno»R 1 0*+P¨HAiO2

!"�ïRn1U

<��è�



m 9.3.1-3 ü (4)� �¢»o�¢ �I�¢ãµïrbcd!"�ï

o[©�/r

 (EW �/ISd-4H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´�ç �� ±þ´´ �� �þè´� �� %Av�ZjÚ�

± çþ��´ �� èþ´è �� �çþê�ê ��

³ çþç�< �� �±þ�ç �� �çþç±� ��

´ çþç�´ �� �³þè³ �� çþ�³� ��

è çþçê� �� �´þêê �� �çþç´è ��

 (EW �/ISd-5H) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ´�± �� ±þ´³ �� �þè´ê �� %Av�ZjÚ�

± çþ��´ �� èþ´³ �� �çþê�è ��

³ çþç�< �� �±þ�ç �� �çþç±� ��

´ çþç�´ �� �³þè³ �� çþ�³è ��

è çþçê� �� �´þêè �� �çþç´è ��

@ *{«M_¦ÌQ0�¢�;�Ùno»R 1 0*+P¨HAiO2

!"�ïRn1U

<��ê�



m 9.3.1-4 ü (1)� �¢» (�¢ �I�¢ãµï )bcd!"�ï

oá��/r

 (Sd-1V) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ±�è �� ³þê³ �� �þ³ê� �� �B�Í]Ú�

± çþ±è± �� ³þ<� �� ��þ´±´ �� %Av�ZjÚ�

³ çþç�� �� �±þ<� �� çþç<� ��

´ çþçè� �� �<þ´� �� �çþç�è ��

è çþç´è �� ±±þ�< �� �çþç�� ��

 (Sd-2V) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ±�è �� ³þê³ �� �þ�è� �� �B�Í]Ú�

± çþ±è� �� ³þ<� �� ��þ±±� �� %Av�ZjÚ�

³ çþç�� �� �±þ<� �� çþç<± ��

´ çþçè� �� �<þ´� �� �çþç�è ��

è çþç´è �� ±±þ�< �� �çþç�� ��

 (Sd-3V) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ±�ê �� ³þê³ �� �þè�ç �� �B�Í]Ú�

± çþ±è³ �� ³þ<ê �� ��þê³± �� %Av�ZjÚ�

³ çþç�� �� �±þ<� �� çþç<ç ��

´ çþçè� �� �<þ´� �� �çþç�´ ��

è çþç´è �� ±±þ�� �� �çþç�� ��

@ *{«M_¦ÌQ0�¢�;�Ùno»R 1 0*+P¨HAiO2

!"�ïRn1U

<����



m 9.3.1-4 ü (2)� �¢» (�¢ �I�¢ãµï )bcd!"�ï

oá��/r

 (Sd-4V) 

�ï
�¢ �
oqr

�¢ãµï
o3:ú !"�ï�� "	

� çþ±�è �� ³þê´ �� �þ<êç �� �B�Í]Ú�

± çþ±èç �� ´þçç �� ��þç±´ �� %Av�ZjÚ�
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12. @º»���¼½�Ó*Q�S�V»Ö¨�N3@��ST���

12.1. ^_4¯

������%�iV%�0}�%A>µLp�I����wx5Ð

ÑÒ�%�0bGH÷no 10cm �6æçLTjiO�U

P%A>µ0}GIK�¿kå[���0ÀÁR£¤2÷iV

íhv�÷Iwxyv����s!0no 1/4,000 �6áHLp

��U

JPiIa�Nií2%�Lp���Ë%A>µ0c2v�áâR

��¨Is!��KDLÈí
O2PQLíGPQRST12U

íbI������%�ip��%A>µbcdwxyv����s

!áâ0FGHVIÂ����wx5ÐÑÒ�%Âd�% ~%1¿

%1
�0�
2���I��Ñ5�Ãä�I©j 20 é 10 ë 22 �Æ0

vñ¨HG2U

12.2. ����

��!ø�	
12�¬�0FGHIÅG�LG��Ü (1)0*wÅ

()0cvH%A>¶RÞß12UJøI������%�iwx

yv����s![+>µL«�NOHG2PQhiIPPiAiO

�,-RÅG�LG��Ü(),-0fn12U
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12.3. ����

12.3.1. 5£�"£�3�6VN75CDP¸'8P�69

���%�ip��v�?@%A>µ0FGHI������%

�°�%�lMNÙ (2)0*wG�()»Q[+«�0c2r«»RÅ

�¨�U(),-bcdv�«�?@Rm 12.3.1-1 l0I��I(

)»Qr«»7�Rm 12.3.1-2 l0n1U

()»Qr«»7�V#¢ 45»ÉR�¶0¡iFGHb�I�� 

íáâá/VoË¨HG2U

Ú�Ir«»V()»0ÅÉ 60mm �6I�� 0oHGá/L�

2UPOVI�ÛMNÙLp�%j>µN_toGPSIêq SARI

[+«�rR÷Q0¨�r()0c�¬�ª�1É���R¯ß¨

�÷i��I�%%A>µ��R� Q¨�÷iVíGPQI

MNÙ]Ö_Ù0ÅÉH�%]Ö_ÙLÊNGPQ�ÀÁL	

¤iO2om 12.3.1-3 lrUv�áâVv�\Iá�>µ�s�

i��NO2PQhiIPÀÁV¡0��0íiíGQ	¤iO2U

12.3.2. :ý¯¶@�SK;�<=¢ ���

ØÒ í%A>µ�¡iFHR��12�jI()»Qr«»

©_ í>µ�som 12.3.1-2 l0bT2¼t�É y W,rR	


¨HIPOR�ih�jr«»his¨¦HIP»Q()»s

�o��Â¼t�ÉhisÆQG�UrRo�¨�,-Rm 12.3.2-1

l0n1U¼t�ÉhisV#¢� ��Qí�I'+usV 8.8mm
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v�áâVnoi÷ 1/1,400�6Q 1/1,000��i��v�bcdK

�¿kå[KDRÈí�÷iVíGom 12.4-3 lIm 12.4-4 lrU
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m 12.3.4-1 ü� ÅG�LG��Ü0*wÅ()34æç
%A>µ��

�je�

¬�MNÙ
¬�¨N

(km)
áâ·

(»)
�\³N

(km)
1É��

(m)
�µMNÙ

%�M_¤`�

(Nàm)

1É��

(m)

F-B ¬�MNÙ 36 35 0.1 1m 1.7+1019 0.51

¨Ù©Ú��¬�Û

MNÙoáâ 50»r
91 50 0.1 1m 1.0+1020 1.6

¨Ù©Ú��¬�Û

MNÙoáâ 35»r
91 35 0.1 1m 1.8+1020 2.2

������%�

°�%�lC§

MNÙ

°�%�l

MNÙ

1.33 Ç

°�%�

lMNÙ

Q��

°�%�

lMNÙ

Q��

°�%�

lMNÙ

 1.33 Ç

� �

@)v�áâÞß0YG2%A>µ���0bGHVI�µMNÙ%�M_¤`�(M0)
Q��0í2c�Þß¨�1É��RYG�,-RûY

�±���

@)v�áâÞß0YG2%A>µ���0bGHVI�µMNÙ%�M_¤
`�(M0)Q��0í2c�1É��R 0.51 Ç¨HG2U

26cm

m 12.4-1 l(1)� ÅG�LG��Ü0c2�% ~%j>µ�
� � � � � � � oF-B ¬�MNÙr
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