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850 N/m2

720 N/m2

Zb=5 Z =450G =0.20� Gf=2.5

Er=1.7 Z
Zb

=1.7×  450
5

 =0.69
G

� 0.2

E=Er Gf=0.69 ×2.5=1.192 � 2

V =340 m/sec

N/m2q=0.6 E V =0.6×1.19×34 =825.4���
0
2 2

0.5t
1994m
2206m  0.5t

70%(2100 N/m )2



( 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  = 52.8 N/mR
2

C-70 50 15 3.2        @590× × × W  = 75.1 N/mM
2

W +W  =127.9 N/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

52.8 0 52.8 127.9 0 127.9 127.9 0 127.9 127.9 0 127.9屋根

屋根板用 小梁用 梁、柱、基礎用 地震力用

( 100 )cm  ( 30 ) N/m /cm = ( 3000 ) N/m× 2 2

850N/m2

Z = 1.0

C  = 0.3O
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t=0.5mm

I =2.094cmR
4

Z =1.840 cmR
3

l =0.587 mR

W =52.8 N/mR
2

W =3000 N/mS
2

W=(W W ) 1m=( 52.8N/m +3000N/m ) ×1m=3052.8N/mR R+ S × 2 2

M  = 
8
1

W l  =
8
1

×3052.8N/m×(0.587m) =131.49N mRO
�
R

�
R
2 2 �

M = 128
9

W l = 128
9

×3052.8N/m×(0.587m) =73.96N mRC
�
R

�
R
2 2 �

= Z

M
= 

1.84cm
131.49N m

 =7146N/cm�
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R
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3

�

2

f
= 

23500N/cm
7146N/cm

 =0.304
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C-60 45 10 1.6-@587× × ×

I =44.621 cmM
4

Z =12.749 cmM
3

l =2.8 mM

W =75.1 N/mM
2

W=(W W W ) l =( 52.8N/m +75.1N/m +3000N/m ) ×0.587m=1836.08N/mM R+ M+ S × R
2 2 2

M = 8
1

W l = 8
1

×1836.08N/m×(2.8m) =1799.36N mMO
�
M

�
M
2 2 �

M = 128
9

W l = 128
9

×1836.08N/m×(2.8m) =1012.14N mMC
�
M

�
M
2 2 �

= Z

M
= 

12.749cm
1799.36N m

 =14114N/cm�
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M
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3
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14114N/cm

 =0.601
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t = 1.6 mm t = 1.6 mm

I =5.079 cmDU
4 I =5.103 cmDD

4

Z =2.269 cmDU
3 Z =2.430 cmDD

3

l =2.75 mD

h = 0.9 mD

W =720N/mD
2

W = 
2

h
W = 

2
0.9m

 ×720N/m =324N/mD

D
× D

2

M = 12

W l
 = 12

324N/m×(2.75m)
 =204.19N mDA

D
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D
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M = 24
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 = 24

324N/m×(2.75m)
 =102.09N mDB

D
�

D
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M
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2.269cm
204.19N m

 =8999.12N/cm�

Db
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l =0.74m1

l =1.4m2

L  = 2.8 mS

W  = 52.8 N/mR
2 W   = 30.4 N/mHW  = 75.1 N/mM

2

k = K K

K
= 

0.396cm +0.102cm
0.396cm

 =0.795H
H+ P

H

3 3

3

k = K K

K
= 

0.396cm +0.102cm
0.102cm

 =0.205P
H+ P

P

3 3

3

W=(W +W )L +W =( 52.8N/m +75.1N/m ) ×2.8m+30.4N/m=388.5N/mL R M S H
2 2

M = 2

W l
 = 2

388.5N/m×(0.74m)
 =106.4N mAL

L
�

1
2 2

�

M = 12

W l
 = 12

388.5N/m×(1.4m)
 =63.5N mXL

L
�

2
2 2

�

M  = 8

W l
 = 8

388.5N/m×(1.4m)
 =95.2N mOL

L
�

2
2 2

�

V  = 2l

W( l +l )
 = 2×1.4m

388.5N/m×(0.74m+1.4m)
 =635.4NFL

2

L 1 2
2 2

V  = 2l

W( l +l ) ( l -l )
 = 2×1.4m

388.5N/m×(0.74m+1.4m)×(1.4m-0.74m)
 =196.0NGL

2

L 1 2 2 1

M = 106.4 NmAL

M  = 102.8 NmBL
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9
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9
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7 4 0 1 4 0 0

0.205 0.795 0.205
DF 0.205 0.795 0.795 0.205

FEM 106.4 -63.5 63.5
D1 -8.8 -34.1 -50.5 -13.0
C1 -25.2 -17.1
D2 0.0 5.2 20.1 13.6 3.5
� 106.4 -3.6 -102.8 9.5 -9.5



M  = 9.5 NmDL

M  = 3.6 NmEL

M  = M - 2

M + M
=95.2N m-  2

102.8N m+9.5N m
 =39.1N mL C L O

L B L D �
� �

�

M  = 2

M
 = 2

3.6N m
 =1.8N mFL

EL �
� = 

M  = 2

M
 = 2

9.5N m
 =4.8N mGL

DL �
�

W  = 3000 N/mS
2

W=( W +W +W ) L +W =( 52.8N/m +75.1N/m +3000N/m ) ×2.8m+30.4N/m=8788.5N/mS R M S
�

S H
2 2 2

M = 2

W l
 = 2

8788.5N/m×(0.74m)
 =2406.3N mAS

S
�

1
2 2

�

M = 12

W l
 = 12

8788.5N/m×(1.4m)
 =1435.5N mXS

S
�

2
2 2

�

M  = 8

W l
 = 8

8788.5N/m×(1.4m)
 =2153.2N mOS

S
�

2
2 2

�

V  = 
2l

W( l +l )
 = 

2×1.4m
8788.5N/m×(0.74m+1.4m)

 =14374.2NFS
2

S 1 2
2 2

V  = 
2l

W( l +l ) ( l -l )
 = 

2×1.4m
8788.5N/m×(0.74m+1.4m)×(1.4m-0.74m)

 =4433.2NGS
2

S 1 2 2 1

M = 2406.3 NmAS

M  = 2324.3 NmBS

M  = 215.2 NmDS

M  = 82.0 NmES

M  = M 2

M M
 =2153.2N m-  2

2324.3N m+215.2N m
 =883.5N mCS S O−

BS + DS �
� �

�

M  = 2

M
 = 2

82N m
 =41.0N mFS

ES �
�

M  = 
2

M
 = 

2
215.2N m

 =107.6N mGS

DS �
�

0.205 0.795 0.205
DF 0.205 0.795 0.795 0.205

FEM 2406.3 -1435.5 1435.5
D1 -199.0 -771.8 -1141.2 -294.3
C1 -570.6 -385.9
D2 0.0 117.0 453.6 306.8 79.1
� 2406.3 -82.0 -2324.3 215.2 -215.2



W  = 850 N/mW
2

W=( W +W W ) L +W
     =( 52.8N/m +75.1N/m -850N/m ) ×2.8m+30.4N/m=-1991.5N/m
W R M− W

�
S H

2 2 2

M = 2

W l
 = 2

(-1991.5)N/m×(0.74m)
 =-545.3N mAW

W
�

1
2 2

�

M = 12

W l
 = 12

(-1991.5)N/m×(1.4m)
 =-325.3N mXW

W
�

2
2 2

�

M  = 8

W l
 = 8

(-1991.5)N/m×(1.4m)
 =-487.9N mOW

W
�

2
2 2

�

V  = 2l

W( l +l )
 = 2×1.4m

(-1991.5)N/m×(0.74m+1.4m)
 =-3257.2NFW

2

W 1 2
2 2

V  = 
2l

W( l +l ) ( l -l )
 = 

2×1.4m
(-1991.5)N/m×(0.74m+1.4m)×(1.4m-0.74m)

 =-1004.6NGW
2

W 1 2 2 1

M = 545.3 NmAW

M  = 473.7 NmBW

M  = 84.6 NmDW

M  = 71.6 NmEW

M  = M
2

M M
 =(-487.9)N m-  

2
473.7N m+84.6N m

 =-767.1N mCW W O−
BW + DW �

� �
�

M  = 2

M
 = 2

71.6N m
 =35.8N mFW

EW �
�

M  = 2

M
 = 2

84.6N m
 =42.3N mGW

DW �
�
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0.205 0.795 0.205
DF 0.205 0.795 0.795 0.205

FEM -545.3 325.3 325.3
D1 45.1 174.9 -258.6 -66.7
C1 -129.3 87.5
D2 0.0 26.5 102.8 -69.5 -17.9
� -545.3 71.6 473.7 84.6 -84.6



h  = 0.9 mW

H  = 0.7 mW

W  = 720 N/mP
2

P= W L h  =720N/m ×2.8m×0.9m=1814.4NY P
�

S
�

W
2

k= I

I

L -l

L
= 

84.8cm
20.4cm

 × 2.14m-0.74m
1.994m

 =0.34
H

P �
H 1

P

4

4

V =(-)V = l L (1 6k)

3 P H k
= 1.4m×1.994m×(1+6×0.34)

3×1814.4N×(0.7m) ×0.34
 =106.9NGY F

2
�

P +
Y
�

W
2 � 2

H =
2L

P H

2 k

3L (1 k) H (1 2k)

    = 
2×(1.994m)

1814.4N×(0.7m)
 × 2+0.34

3×1.994m×(1+0.34)-0.7m×(1+2×0.34)
 =163.9N

GY
P
3

Y
�

W
2

�
+

P + − W +

3

2

H =- P -H =-1814.4N-163.9N=-1978.3NFY Y GY

M =
2L

P H

(2+k)(1+6k)

L ( 15k +26k+3) -H (1+k)(1+6k)
- P H

      = 
2×(1.994m)

1814.4N×(0.7m)
 × (2+0.34)×(1+6×0.34)

1.994m×( 15×0.34 +26×0.34+3) -0.7m×(1+0.34)×(1+6×0.34)
 

       -1814.4N×0.7m=-889.5N m
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P
2

Y
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W
2

� P
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Y
�

W

2

2 2

�

M =
2L

P H

(2+k)(1+6k)

L ( 9k +14k+3) -H (1+k)(1+6k)

      = 
2×(1.994m)

1814.4N×(0.7m)
 × (2+0.34)×(1+6×0.34)

1.994m×( 9×0.34 +14×0.34+3) -0.7m×(1+0.34)×(1+6×0.34)
 

      =231.0N m
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M =
2L

P H k

(2+k)(1+6k)

H (1+6k)-L (3k-7)

      = 
2×(1.994m)

1814.4N×(0.7m) ×0.34
 × (2+0.34)×(1+6×0.34)

0.7m×(1+6×0.34)-1.994m×(3×0.34-7)
 =75.1N m
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Y
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�

M =
2L

P H k

(2+k)(1+6k)

H (5+9k)-L (1+6k)

      =- 
2×(1.994m)

1814.4N×(0.7m) ×0.34
 × (2+0.34)×(1+6×0.34)

0.7m×(5+9×0.34)-1.994m×(1+6×0.34)
 =2.2N m
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P
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Y
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H = 2.206 m

Z = 1.0

Co = 0.3

 = 1.0�

i = 1.0�

T = H(0.02+0.01 )=2.206m×(0.02+0.01×1)=0.066m� < 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 Ai Co =1.0×1.0×1×0.3=0.3�����

P=( ( W W ) L L W L ) Ci=( ( 52.8N/m +75.1N/m ) ×2.8m×2.14m+30.4N/m×2.14m) ×0.3
  =249.4N

R+ M S
�

H+ H
�

H
2 2

V =(-) V  =
l (1+6k)

3P L k
 = 

1.4m×(1+6×0.34)
3×249.4N×1.994m×0.34

 =119.2NGK FK
2

�
P
�

H  = H  = - 2
P

 =- 2
249.4N

 =-124.7NFK K G

M  = - 2

P L

1+6k
1+3k

 =- 2
249.4N×1.994m

 × 1+6×0.34
1+3×0.34

 =-165.2N mFK

�
P � �

M  = 2

P L

1+6k
1+3k

 = 2
249.4N×1.994m

 × 1+6×0.34
1+3×0.34

 =165.2N mGK

�
P � �

M  = 
2

P L

1+6k
3k

 = 
2

249.4N×1.994m
 × 

1+6×0.34
3×0.34

 =83.4N mBK

�
P � �

M  = - 2

P L

1+6k
3k

 =- 2
249.4N×1.994m

 × 1+6×0.34
3×0.34

 =-83.4N mDK
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<SKTR>    (SS400)

-100 50 2.3t× × -50 50 3.2t× ×

I = 20.4 cmP
4I = 84.8 cmH

4

Z = 8.16 cmP
3Z = 17.0 cmH

3

i = 3.60 cmH i = 1.89 cmP

A = 5.727 cmP
2A = 6.552 cmH

2

F=235N/mm2

M = 2406.3 NmMAXH

=
Z

M
= 

17cm
2406.3N m

 =14154.7N/cm�
bH

H

MAXH

3

�
2

1.5 f  = 
1.5×15666.7N/cm

14154.7N/cm
 =0.602�

bL

�
bH

2

2

< 1.0   � OK

=
0.6F

E
=  

0.6×235N/mm
3.14 ×( 2.05×10 ) N/cm

 =119.7
� � 2

2

2 7 2

l =1 L =1×1.994m=1.994mk
�

P

= i

l
= 1.93cm

1.994m
 =103.3

�

P

k
< =119.7
�

f =

2
3

+ 3
2

1-0.4 F
= 

2
3

+ 3
2

×  119.7
103.3

 

1-0.4×  119.7
103.3

 ×235N/mm
 =8264.1N/cmcL

�

� 2

�

� 2

2

2
2

2

M  = 889.1 NmMAXP

N  = 106.9 NMAXP

= Z

M
= 

8.16cm
889.1N m

 =10895.8N/cm�
b

P

MAXP

3

�
2

= A

N
= 

5.727cm
106.9N

 =18.7N/cm�
c

P

MAXP
2

2

1.5 f 1.5 f
 = 

1.5×15666.7N/cm
10895.8N/cm

 + 
1.5×8264.1N/cm

18.7N/cm
 =0.465× bL

�
b

+ × cL

�
c

2

2

2

2

< 1.0   � OK



M =41.0N mS
�

N =14374.2NS

H =61.7NS

基礎奥行 B =0.6 mD

基礎幅 B =0.6 mW

基礎深さ B =0.38 mH

A =B B =0.6m×0.6m=0.36mB D
�

W
2

N=C A B  =23kN/m ×0.36m ×0.38m=3.1464kNF 1
�

B
�

H
3 2

C = N+ N=14374.2N+3.1464kN=17521NS F

M  = M  H B  =41N m+61.7N×0.38m=64.45N mMAX S + S
�

H
� �

e = 
C

M
 = 

17521N
64.45N m

 =0.004m
MAX �

<
6

B
= 

6
0.6m

 =0.100m
D

 = 1+ B
6e

=1+ 0.6m
6×0.004m

 =1.04�

D

 = A
C

= 
0.36m

1.04×17521N
 =50.6kN/m�

MAX
B

� �

2
2

fe
 = 

100kN/m
50.6kN/m

 =0.506
S

�

MAX

2

2

< 1.0   � OK
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