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V =340 m/sec

0.5t
2.000m
2.175m 



( 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 =30.0N/mM
2C-60 30 10 1.6    @ 537× × ×

W +W =82.7N/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 82.7 0 82.7 82.7 0 82.7 82.7 0 82.7屋根

屋根板用 小梁用 梁、柱、基礎用 地震力用

( 30 )cm  ( 20 ) N/m /cm = ( 600 ) N/m× 2 2

地表面粗度区分はⅢとする。

V =34m0 Z =5mb =0.2� H=2.175 < 10m

H=2.175 < 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=0.4mm Z =1.494 cmR
3

I =1.703cmR
4 W =52.7 N/mR

2

W =600 N/mS
2

l  = 0.453 mR1

l  = 0.537 mR2

l  = 0.45 mR3

W=(W W ) 1m=( 42.3N/m +700N/m ) ×1m=742.3N/mR R+ S × 2 2

R  = 2l

W( l +l )
= 2×0.537m

742.30N/m×(0.453m+0.537m)
 =677.4NRA

R2

R R1 R2
2 2

R  = W( l +l ) -R + 8
5

Wl

      =742.30N/m×(0.453m+0.537m)-677.4N+ 8
5

×742.30N/m×0.45m=266.2N

RB R R1 R2 RA R R3

R  = 8
3

Wl = 8
3

×742.30N/m×0.45m=125.3NRC R R3

M  = 2

W( l )
= 2

742.30N/m×0.453m
 =76.2N mRA

R R1
2 2

�

M  = 2

W( l +l )
-R l + 8

W( l )

       = 2
742.30N/m×(0.453m+0.537m)

 -677.4N×0.537m+ 8
742.30N/m×0.45m

 =18.8N m

RB

R R1 R2
2

RA R2

R R3
2

2 2
�

= Z

M
= 

1.494cm
76.2N m

 =5100N/cm�

Rb
R

RA

3

�

2

f = 
23500N/cm
5100N/cm

 =0.217
b

�

Rb

2

2

< 1.0   � OK

5 3 7 4 5 0

R W

4 5 3

M A M B

R A R B R C

2 83 53 5

3 5 1 7 5 1 7 5 3 5
1

5



C-60 30 10 1.6-@647× × ×

I =11.93 cmM
4

Z =3.97 cmM
3

l =2.8 mM

W =30.0 N/mM
2

W=(W W W ) l + 2

l

     =( 52.7N/m +30N/m +600N/m ) × 0.453m+ 
2

0.537m
 =492.57N/m

M R+ M+ S × R1

R2

2 2 2

M =
8
1

W( l ) =
8
1

×492.57N/m×2.8m =482.72N mMO M M
2 2 �

M = 128
9

W( l ) = 128
9

×492.57N/m×2.8m =271.53N mMC M M
2 2 �

=
Z

M
= 

3.97cm
482.72N m

 =12159N/cm�

Mb
M

MO

3

�

2

f = 
23500N/cm
12159N/cm

 =0.517
b

�

Mb

2

2

< 1.0   � OK

2 8 0 0 2 8 0 0

M M O

M W

M M C



G + P

L =0.537 m1 L =0.300 m2 L =0.453 m1R L =0.450 m2R

W =52.7 N/mR
2 W =30.0 N/mM

2

W =49.8 N/mH L =0.837 mH

L =2.8 mW

W =( W W ) L =( 52.7N/m +30N/m ) ×2.8m=231.6N/mN R+ M W
2 2

P =W L
2

L
=231.6N/m× 0.453m+ 

2
0.537m

 =167.1N1N N 1R+
1

P =W
2

L

2

L
=231.6N/m×  

2
0.537m

 + 
2

0.45m
 =114.3N2N N

1
+

2R

M =P ( L L ) P L 2
1

W ( L )

   =167.1N×(0.537m+0.3m)+114.3N×0.3m+ 2
1

×49.8N/m×0.837m =191.6N m

N 1N 1+ 2 + 2N 2+ � H
�

H
2

2 �

N =( L L L ) W W L
    =(0.453m+0.537m+0.45m)×231.6N/m+49.8N/m×0.837m=375.2N

N 1R+ 1+ 2R N+ H
�

H

8 3 7
5 3 7

4 5 3 4 5 0

P 1 P 2

1 4 4 0

1
9

8
9

3 0 0

 M  



G + P  S+

W =600 N/mS
2

W=( W W W ) L =( 52.7N/m +30N/m +600N/m ) ×2.8m=1911.6N/mS R+ M+ S W
2 2 2

P = W L 2

L
=1911.6N/m× 0.453m+ 2

0.537m
 =1379.2N1S S 1R+

1

P = W 2

L

2

L
=1911.6N/m×  2

0.537m
 + 2

0.45m
 =943.4N2S S

1
+

2R

M =P ( L L ) P L 2
1

W ( L )  

     =1379.2N×(0.537m+0.3m)+943.4N×0.3m+
2
1

×49.8N/m×0.837m =1454.9N m

S 1S 1+ 2 + 2S 2+ � H
�

H
2

2 �

N =( L L L ) W W L
    =(0.453m+0.537m+0.45m)×1911.6N/m+49.8N/m×0.837m=2794.4N

S 1R+ 1+ 2R S + H
�

H

G + P  W+

V =34m0

Z =5mb =0.20� H=2.170 < 10m

H=2.170 < ZbZ =450mG G=2.5N/mf
4

 M  

8 3 7
5 3 7

4 5 3 4 5 0

P 1 P 2

1 4 4 0

1
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8
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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 +30N/m +(-828.2)N/m ) ×2.8m=-2087.4N/mW R+ M+ W W
2 2 2

P = W L 2

L
=(-2087.4)N/m× 0.453m+ 2

0.537m
 =-1506.1N1W W 1R+

1

P = W
2

L

2

L
=(-2087.4)N/m×  

2
0.537m

 + 
2

0.45m
 =-1030.1N2W W

1
+

2R

M =P ( L L ) P L 2
1

W ( L )

   =(-1506.1)N×(0.537m+0.3m)+(-1030.1)N×0.3m+ 2
1

×49.8N/m×0.837m =-1552.2N m

W 1W 1+ 2 + 2W 2+ � H
�

H
2

2 �

N =( L L L ) W W L
    =(0.453m+0.537m+0.45m)×(-2087.4)N/m+49.8N/m×0.837m=-2964.2N

W 1R+ 1+ 2R W + H
�

H

8 3 7
5 3 7

4 5 3 4 5 0

P 1 P 2

1 4 4 0
1

9
8

93 0 0

(C f= 0 .6 )

(C f= -1 .0 )  M  



h = 1.989 m H = 2.175 m

Z = 1.0 Co = 0.3

 = 1.0�
S i = 1.0�

T = H(0.02+0.01 )=2.175m×(0.02+0.01×1)=0.065m�
S < Tc = 0.6

Rt = 1

Ai = 1+
i

1
i 1m+3T

2T
=1+  

1

1
 -1 × 1m+3×0.065m

2×0.065m
 =1� −�

Ci = Z Rt AiCo =1×1×1×0.3=0.3�����

P=( ( W W ) ( L L L ) L W ( L h) ) Ci
  =( ( 52.7N/m +30N/m ) ×(0.453m+0.537m+0.45m)×2.8m+49.8N/m×(0.837m+1.989m)) ×0.3=14
2.3N

R+ M 1R+ 1+ 2R W+ H H+
2 2

M  = P h =142.3N×1.989m=283.0N mK
� �

N  = P =142.3NK

Q  = P =142.3NK

8 7 3

4 1 7 1 5 0

P

1 4 4 0

1
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8
9



<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 =1454.9N mS
�

N =2794.4NS

= 0.6F
E

=  
0.6×235N/mm

3.14 ×( 2.05×10 ) N/cm
 =119.7

� � 2

2

2 7 2

l =2 h=2×1.989m=3.978mk
�

= i

l
= 2.6cm

3.978m
 =153.0

�

P

k
> =119.7

�

f =
65

18 F
= 

65×  
119.7
153.0

 

18×235N/mm
 =3983.2N/cmL c

�

�
2

�
2

2
2

f = 1.5
F

= 1.5
235N/mm

 =15666.7N/cmL b

2
2

= A

N
= 

6.465cm
2794.4N

 =432.2N/cm�
S c

P

S

2
2

= Z

M
= 

11.5cm
1454.9N m

 =12651.3N/cm�
S b

P

S

3

�
2

1.5 f + 1.5 f = 
1.5×3983.2N/cm

432.2N/cm
 + 

1.5×15666.7N/cm
12651.3N/cm

 =0.611�
L c

�
S c

�
L b

�
S b

2

2

2

2

< 1.0   � OK



M=1552.2N mW
�

N=2964.2NW

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
2964.2N

 =458.5N/cm�
W c

P

W

2
2

= Z

M
= 

11.5cm
1552.2N m

 =13497.4N/cm�
W b

P

W

3

�
2

1.5 f + 1.5 f = 
1.5×15666.7N/cm

458.5N/cm
 + 

1.5×15666.7N/cm
13497.4N/cm

 =0.594�
L p

�
W c

�
L b

�
W b

2

2

2

2

< 1.0   � OK



M = 1454.9 NmS

N = 2794.4 NS

基礎奥行 B  = 0.5 mD C  = 23 kN/m1
3

基礎幅 B  = 0.5 mW C  = 20 kN/m2
3

基礎深さ B  = 0.55 mH D  = 0.3 mH

A =B B =0.5m×0.5m=0.25mB D
�

W
2

N=C A B +C A D =23kN/m ×0.25m ×0.55m+20kN/m ×0.25m ×0.3m=4662.5NF 1
�

B
�

H 2 B H
3 2 3 2

C = N+ N=2794.4N+4662.5N=7457NS F

e = C

M
 = 7457N

1454.9N m
 =0.195m

S �
> 6

B
= 6

0.5m
 =0.083m

D

埋込み基礎として検討する。

地盤の抵抗モーメント Mr= 36
1

K Do S t����� 4

K 土質係数(通常土として) K=40 10  N/m× 6 4

Do 根巻きの直径 Do=0.5 m

S 一般的に傾斜角  = 1
�

° として S=0.02

t 根入れ深さ t=0.85 m

Mrs = 
36
1

K Do S t  =
36
1

×40000000N/m ×0.5m×0.02×(0.85m) =5800.1N m����� 4 4 4 �

Mrs

M
= 

5800.1N m
1454.9N m

 =0.2508
S

�
�

< 1.0   � OK

N

M

2
5

0

6
1

0
3

0
0

6
0

5
0

09
1

0

5
0

5 0 0
2 6 0

5
0

0
2

0
0

5 0 0
2 6 0



最大曲げモーメント M  = 1552.2 N mW
�

最大軸力 N  = 2964.2 NW

C = N N  =4662.5N-2964.2N=1698.3NW F − W

e= C

M
= 1698.3N

1552.2N m
 =0.9140mW

W

W �
> 2

B
= 2

0.5m
 =0.250m

D

よって　埋込み基礎として検討する。

地盤の抵抗モーメント Mr= 36
1

K Do S t����� 4

K 土質係数(通常土として) K=40 10  N/m× 6 4

Do 根巻きの直径 Do=0.5 m

S 一般的に傾斜角  = 1
�

° として S=0.02

t 根入れ深さ t=0.85 m

Mrw = 36
1

K Do S t  = 36
1

×40000000N/m ×0.5m×0.02×(0.85m) =5800.1N m����� 4 4 4 �

Mrw

M
= 5800.1N m

1552.2N m
 =0.2676

W

�
�

< 1.0   � OK

N

N
= 4662.5N

2964.2N
 =0.6358

F

W
< 1.0   � OK

N

M

2
5

0

6
1

0
3

0
0

6
0

5
0
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1

0

5
0

5 0 0
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5
0

0
2

0
0

5 0 0
2 6 0



l =0.18mN

l =0.31mA

M =M +N l =1552.2N m+2964.2N×0.18m=2085.8N mA W W N
� �

F = 2 l

M
= 2×0.31m

2085.8N m
 =3364.2NA × A

A �

M12 d=1.05cm

F = 2
d

F=3.14×  2
1.05cm

 ×23000N/cm =19905.6NR �
2 2

2

F

F
= 19905.6N

3364.2N
 =0.169

R

A
< 1.0   � OK

N

M

1 8 0

1 3 0 1 3 0
3 1 0


