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V =340 m/sec

0.5t
2.056m
2.210m 



( N/mm  )2

Fc

18.0 6.0 0.60 0.60 12.0 0.90 0.90

( N/mm  )2

Fc

18.0 6.0 0.60 12.0 0.90

( N/mm  )2

SD295 195 195 295 295

( N/mm  )2

SS400

SSC400 156.6 156.6 156.6 90.4 235 235 235 135.6

STK400

feL =   50 kN/m2

feS = 100 kN/m2



t=0.5 W =52.7N/mR
2

W =27.0N/mM
2C-60 30 10 1.6    @ 597× × ×

W +W =79.7N/mR M
2

( N/m  )2

D.L. L.L T.L D.L L.L T.L D.L L.L T.L D.L L.L T.L

52.7 0 52.7 79.7 0 79.7 79.7 0 79.7 79.7 0 79.7屋根

屋根板用 小梁用 梁、柱、基礎用 地震力用

( 45 )cm  ( 20 ) N/m /cm = ( 900 ) N/m× 2 2

地表面粗度区分はⅢとする。

V =34m0 Z =5mb =0.2� H=2.210 < 10m

H=2.210 < ZbZ =450mG G=2.5N/mf
4

E =1.7 Z

Z
=1.7×  450m

5m
 =0.691r

G

b
�

0.2

E =E G=0.691 ×2.5N/m =1.194N/mW r
2 �

f
2 4 4

速度圧

q=0.6 E ( V ) =0.6×1.194N/m ×34m =828.2N/m�
W

�
0

2 4 2 2

Z = 1.0

C  = 0.3O
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t=0.5mm

I =2.094cmR
4

Z =1.840 cmR
3

l =0.597 mR

W =52.7 N/mR
2

W =900 N/mS
2

W=(W W ) 1m=( 52.7N/m +900N/m ) ×1m=952.7N/mR R+ S × 2 2

M =
8
1

W l  =42.44N m=42.44N mRO
�
R

�
R
2 � �

M = 128
9

W l = 128
9

×952.70N/m×(0.597m) =23.87N mRC
�
R

�
R
2 2 �

= Z

M
= 

1.84cm
42.44N m

 =2307N/cm�

Rb
R

RO

3

�

2

f
= 

23500N/cm
2307N/cm

 =0.098
b

�

Rb

2

2

< 1.0   � OK
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M R O

R W

M R C
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C-60 30 10 1.6-@799× × ×

I =11.93 cmM
4

Z =3.97 cmM
3

l =2.8 mM

W =27.0 N/mM
2

W=(W W W ) l =( 52.7N/m +27N/m +900N/m ) ×0.597m=584.88N/mM R+ M+ S × R
2 2 2

M = 8
1

W l = 8
1

×584.88N/m×(2.8m) =573.18N mMO
�
M

�
M
2 2 �

M = 128
9

W l = 128
9

×584.88N/m×(2.8m) =322.42N mMC
�
M

�
M
2 2 �

= Z

M
= 

3.97cm
573.18N m

 =14438N/cm�

Mb
M

MO

3

�

2

f = 
23500N/cm
14438N/cm

 =0.614
b

�

Mb

2

2

< 1.0   � OK
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G + P

L  = 0.597 m1 L  = 0.593 m2 L  = 0.05 m3 L  = 0.532 m4

L  = 0.109 m1R L  = 0.119 m2R L  = 1.24 m1H L  = 0.532 m2H

W  = 52.7 N/mR
2 W  = 27.0 N/mM

2

W  = 49.8 N/mH

L =2.8 mW

W =( W W ) L =( 52.7N/m +27N/m ) ×2.8m=223.2N/mN R+ M W
2 2

P  = W L +
2

L
=223.2N/m× 0.109m+ 

2
0.597m

 =91.0NN1 N 1R

1

P  = W 2

L
+ 2

L
=223.2N/m×  2

0.597m
 + 2

0.593m
 =132.8NN2 N

1 2

P  = W 2

L
+ 2

L +L
=223.2N/m×  2

0.593m
 + 2

0.05m+0.532m
 =131.1NN3 N

2 3 4

P  = W
2

L +L
+L =223.2N/m×  

2
0.05m+0.532m

 +0.119m =91.5NN4 N

3 4

2R

M  = P L +
2

W ( L )
 =91.0N×0.597m+ 

2
49.8N/m×0.597m

 =63.2N mN1 N1 1

H 1
2 2

�

M  = P ( L +L ) +P L + 2

W ( L +L )
=91.0N×(0.597m+0.593m)+132.8N×0.593m+ 

2
49.8N/m×(0.597m+0.593m)

 =222.3N m

N2 N1 1 2 N2 2
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M  = P ( L +L +L ) +P ( L +L ) +P L -P L + 2

W ( L )
- 2

W ( L )
=91.0N×(0.597m+0.593

m+0.05m)+132.8N×(0.593m+0.05m)+131.1N×0.05m-91.5N×0.532m+ 2
49.8N/m×1.24m

 - 

2
49.8N/m×0.532m

 =187.3N m

N3 N1 1 2 3 N2 2 3 N3 3 N4 4

H 1H
2

H 2H
2

2

2
�

M = P ( L +L +L ) +P ( L +L ) +P L + 2

W ( L )
=91.0N×(0.597m+0.593m+0.05m)+131.1

N×(0.593m+0.05m)+131.1N×0.05m+ 2
49.8N/m×1.24m

 =242.0N m

Nmax N1 1 2 3 N3 2 3 N3 3

H 1H
2

2
�

N  = ( P +P +P +P ) +( L +L ) W  =(91.0N+132.8N+131.1N+91.5N)+(1.24m+0.532m)×49.
8N/m=534.6N

N N1 N2 N3 N4 1H 2H H

G + P  S+

W  = 900 N/mS
2

W=( W W W ) L =( 52.7N/m +27N/m +900N/m ) ×2.8m=2743.2N/mS R+ M+ S W
2 2 2

P  = W L + 2

L
=2743.2N/m× 0.109m+ 2

0.597m
 =1117.9NS1 S 1R

1

P  = W 2

L
+ 2

L
=2743.2N/m×  2

0.597m
 + 2

0.593m
 =1632.2NS2 S

1 2

P  = W
2

L
+

2

L +L
=2743.2N/m×  

2
0.593m

 + 
2

0.05m+0.532m
 =1611.6NS3 S

2 3 4

P  = W 2

L +L
+L =2743.2N/m×  2

0.05m+0.532m
 +0.119m =1124.7NS4 S

3 4

2R

M  = P L +
2

W ( L )
 =1117.9N×0.597m+ 

2
49.8N/m×0.597m

 =676.3N mS1 S1 1

H 1
2 2
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M  = P ( L +L ) +P L +
2

W ( L +L )
=1117.9N×(0.597m+0.593m)+1632.2N×0.593m+ 

2
49.8N/m×(0.597m+0.593m)

 =2333.5N m

S2 S1 1 2 S2 2

H 1 2
2

2
�

M  = P ( L +L +L ) +P ( L +L ) +P L -P L + 2

W ( L )
- 2

W ( L )
=1117.9N×(0.597m+0.593

m+0.05m)+1632.2N×(0.593m+0.05m)+1611.6N×0.05m-1124.7N×0.532m+ 2
49.8N/m×1.24m

 - 

2
49.8N/m×0.532m

 =1949.2N m

S3 S1 1 2 3 S2 2 3 S3 3 S4 4

H 1H
2

H 2H
2

2

2
�

M = P ( L +L +L ) +P ( L +L ) +P L + 2

W ( L )
=1117.9N×(0.597m+0.593m+0.05m)+1611.

6N×(0.593m+0.05m)+1611.6N×0.05m+ 2
49.8N/m×1.24m

 =2541.3N m

Smax S1 1 2 3 S3 2 3 S3 3

H 1H
2

2
�

N  = ( P +P +P +P ) +( L +L ) W  =(1117.9N+1632.2N+1611.6N+1124.7N)+(1.24m+0.532m)
×49.8N/m=5574.6N

S S1 S2 S3 S4 1H 2H H

G + P  W+

V =34m0

Z =5mb =0.20� H=2.210 < 10m

H=2.210 < ZbZ =450mG G=2.5N/mf
4

E =1.7 Z

Z
=1.7×  450m

5m
 =0.691r

G

b
�

0.2

E =E G=0.691 ×2.5N/m =1.194N/mW r
2 �

f
2 4 4

速度圧

q=0.6 E ( V ) =0.6×1.194N/m ×34m =828.2N/m�
W
�

0
2 4 2 2

吹上げ時 C =-1.0fU W =C q=(-1)×828.2N/m =-828.2N/mW fU
� 2 2

吹下げ時 C =0.6fD W =C q=0.6×828.2N/m =496.92N/mW fD
� 2 2

吹下げ時は　積雪時以下の荷重のため省略する。



W=( W W W ) L =( 52.7N/m +27N/m +(-828.2)N/m ) ×2.8m=-2095.8N/mW R+ M+ W W
2 2 2

P  = W L + 2

L
=(-2095.8)N/m× 0.109m+ 2

0.597m
 =-854.0NW1 W 1R

1

P  = W 2

L
+ 2

L
=(-2095.8)N/m×  2

0.597m
 + 2

0.593m
 =-1247.0NW2 W

1 2

P  = W 2

L
+ 2

L +L
=(-2095.8)N/m×  2

0.593m
 + 2

0.05m+0.532m
 =-1231.3NW3 W

2 3 4

P  = W 2

L +L
+L =(-2095.8)N/m×  2

0.05m+0.532m
 +0.119m =-859.3NW4 W

3 4

2R

M  = P L + 2

W ( L )
 =(-854.0)N×0.597m+ 2

49.8N/m×0.597m
 =-501.0N mW1 W1 1

H 1
2 2

�

M  = P ( L +L ) +P L +
2

W ( L +L )
=(-854.0)N×(0.597m+0.593m)+(-1247.0)N×0.593m+ 

2
49.8N/m×(0.597m+0.593m)

 =-1720.5N m

W2 W1 1 2 W2 2

H 1 2
2

2
�

M  = P ( L +L +L ) +P ( L +L ) +P L -P L + 2

W ( L )
- 2

W ( L )
=(-854.0)N×(0.597m+

0.593m+0.05m)+(-1247.0)N×(0.593m+0.05m)+(-1231.3)N×0.05m-(-859.3)N×0.532m+ 

2
49.8N/m×1.24m

 - 2
49.8N/m×0.532m

 =-1434.0N m

W3 W1 1 2 3 W2 2 3 W3 3 W4 4

H 1H
2

H 2H
2

2 2
�

M = P ( L +L +L ) +P ( L +L ) +P L +
2

W ( L )
=(-854.0)N×(0.597m+0.593m+0.05m)+

(-1231.3)N×(0.593m+0.05m)+(-1231.3)N×0.05m+ 
2

49.8N/m×1.24m
 =-1874.0N m

Wmax W1 1 2 3 W3 2 3 W3 3

H 1H
2

2
�

N  = ( P +P +P +P ) +( L +L ) W  =((-854.0)N+(-1247.0)N+(-1231.3)N+(-859.3)N)+(1
.24m+0.532m)×49.8N/m=-4103.4N

W W1 W2 W3 W4 1H 2H H
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h = 1.43 m H = 2.210 m

h  = 0.448 mA

Z = 1.0 Co = 0.3

 = 1.0�
S i = 1.0�

T = H(0.02+0.01 )=2.21m×(0.02+0.01×1)=0.066m�
S < Tc = 0.6

Rt = 1

Ai = 1+
i

1
i

1m+3T
2T

=1+  
1

1
 -1 × 

1m+3×0.066m
2×0.066m

 =1� −�

Ci = Z Rt AiCo =1×1×1×0.3=0.3�����

P=( ( W W ) ( L L L +L +L +L ) L W ( L +L h+h ) ) Ci
  =( ( 52.7N/m +27N/m ) ×(0.109m+0.597m+0.593m+0.05m+0.532m+0.119m)×2.8m+49.8N/m×(1.2
4m+0.532m+1.43m+0.448m)) ×0.3=188.4N

R+ M 1R+ 1+ 2 3 4 2R W+ H 1H 2H+ A
2 2

M  = P( h+h )  =188.4N×(1.43m+0.448m)=353.8N mK A
�

N  = P =188.4NK

Q  = P =188.4NK

P K
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<SKT>    (SS400)

76.3 2.8t
�

×

I =43.7 cmP
4

Z =11.5 cmP
3

i =2.60 cmP

A =6.465 cmP
2

F=235N/mm2

M =1949.2N mS3
�

N =5574.6NS

= 0.6F
E

=  
0.6×235N/mm

3.14 ×( 2.05×10 ) N/cm
 =119.7

� � 2

2

2 7 2

l =2 h=2×1.43m=2.86mk
�

= i

l
= 2.6cm

2.86m
 =110.0

�

P

k
> =119.7

�

f =

2
3

3
2

F 1 0.4
= 

2
3

+ 3
2

×  119.7
110.0

 

235N/mm × 1-0.4×  119.7
110.0

 
 =7543.3N/cmL c

+ � �

� 2

− �

� 2

2

2
2

2

f = 1.5
F

= 1.5
235N/mm

 =15666.7N/cmL b

2
2

= A

N
= 

6.465cm
5574.6N

 =862.3N/cm	
S c

P

S

2
2

= Z

M
= 

11.5cm
1949.2N m

 =16949.6N/cm	
S b

P

S3

3

�
2

1.5 f + 1.5 f = 
1.5×7706N/cm

862.3N/cm
 + 

1.5×15666.7N/cm
16949.6N/cm

 =0.796�
L c

	
S c

�
L b

	
S b

2

2

2

2

< 1.0   � OK



M=1434N mW
�

N=4103.4NW

f = 1.5
F

= 1.5
235N/mm

 =15666.7N/cmL b

2
2

f =
1.5
F

= 
1.5

235N/mm
 =15666.7N/cmL p

2
2

= A

N
= 

6.465cm
4103.4N

 =634.7N/cm	
W c

P

W

2
2

= Z

M
= 

11.5cm
1434N m

 =12469.6N/cm	
W b

P

W

3

�
2

1.5 f + 1.5 f = 
1.5×15666.7N/cm

634.7N/cm
 + 

1.5×15666.7N/cm
12469.6N/cm

 =0.558�
L p

	
W c

�
L b

	
W b

2

2

2

2

< 1.0   � OK

M  =2541.3N mSmax 
�

= Z

M
= 

11.5cm
2541.3N m

 =22098.3N/cm	
H b

P

Smax

3

�
2

1.5 f = 
1.5×15666.7N/cm

22098.3N/cm
 =0.940�

L b

	
H b

2

2

< 1.0   � OK



M = 1949.2 NmS

N = 5574.6 NS

基礎奥行 B  = 0.7 mD

基礎幅 B  = 0.7 mW

基礎深さ B  = 0.45 mH

C  = 23 kN/m1
3

A =B B =0.7m×0.7m=0.49mB D
�

W
2

N=C A B =23kN/m ×0.49m ×0.45m=5071.5NF 1 B H
3 2

C = N+ N=5574.6N+5071.5N=10646.1NS S F

e = 
C

M
 = 

10646.1N
1949.2N m

 =0.183mS
S

S �

>
6

B
= 

6
0.7m

 =0.117m
D

よって中立軸は面内

 = 

3 2
1

B

e
2

= 
3×

2
1

- 
0.7m

0.183m
 

2
 =2.79�

S

−
D

S

= A

C
= 

0.49m
2.79×10646.1N

 =60.618kN/m�

S MAX
B

�

S
�
S

2
2

< 1.0   � OK
fe = 

100kN/m
60.618kN/m

 =0.60618
S

�

S MAX

2

2
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最大曲げモーメント M  = 1434.0 N mW
�

最大軸力 N  = 4103.4 NW

N

N
= 5071.5N

4103.4N
 =0.8091

F

W
< 1.0   � OK

l =0.18mN

l =0.31mA

M12 d=1.05cm

M =M +N l =1434N m+4103.4N×0.18m=2172.6N mA W W N
� �

F =
2 l

M
= 

2×0.31m
2172.6N m

 =3504.2NA × A

A �

F = 2
d

F=3.14×  2
1.05cm

 ×23000N/cm =19905.6NR
�

2 2
2

F

F
= 

19905.6N
3504.2N

 =0.176
R

A
< 1.0   � OK

N

M

1 8 0

1 3 0 1 3 0
3 1 0
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