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25% ct 2

1.2

0.5cR 2

3

3

a

FR I 2.5 ~ 3.5a y y II

3.5 ~ 4.5a y y y

( 0.7RR 0.7FR )

 

  

 

1 RC
37) 40)

 

(mm) (mm)   (mm) (mm)  (mm) (mm)
No.1- 0.300 0.494 0.33 18.4 0.158 34.3 13.6 152.5 8500 0.21 0.14 215.4 30.9
No.2- 0.400 0.494 0.64 14.2 0.158 25.7 13.0 145.5 8500 0.21 0.23 259.7 23.2
No.3- 0.500 0.500 1.00 11.6 0.159 20.6 12.4 138.4 8500 0.21 0.32 287.7 18.5
No.4- 0.600 0.600 1.00 8.6 0.143 17.1 10.7 120.3 8500 0.21 0.41 304.2 15.3
No.5- 0.300 0.494 0.33 15.7 0.134 34.3 13.6 152.5 11000 0.28 0.14 215.4 30.9
No.6- 0.400 0.494 0.64 12.1 0.135 25.7 13.0 145.5 11000 0.27 0.23 259.7 23.2
No.7- 0.500 0.500 1.00 9.8 0.135 20.6 12.4 138.4 11000 0.27 0.32 287.7 18.5
No.8- 0.600 0.600 1.00 7.4 0.123 17.1 10.7 120.3 11000 0.27 0.41 304.2 15.3
No.9- 0.300 0.494 0.33 13.7 0.117 34.3 13.6 152.5 13500 0.34 0.14 215.4 30.9

No.10- 0.400 0.494 0.64 10.5 0.117 25.7 13.0 145.5 13500 0.34 0.23 259.7 23.2
No.11- 0.500 0.500 1.00 8.6 0.118 20.6 12.4 138.4 13500 0.34 0.32 287.7 18.5
No.12- 0.600 0.600 1.00 6.4 0.107 17.1 10.7 120.3 13500 0.34 0.41 304.2 15.3
No.13- 0.350 0.494 0.47 13.7 0.135 29.4 13.3 148.9 11000 0.27 0.19 242.6 26.5
No.14- 0.360 0.494 0.50 13.3 0.135 28.6 13.2 148.2 11000 0.27 0.20 245.0 25.7
No.15- 0.370 0.494 0.54 13.0 0.135 27.8 13.2 147.5 11000 0.27 0.21 253.9 25.2
No.16- 0.350 0.494 0.47 11.9 0.117 29.4 13.3 148.9 13500 0.34 0.19 242.6 26.5
No.17- 0.360 0.494 0.50 11.6 0.117 28.6 13.2 148.2 13500 0.34 0.20 245.0 25.7
No.18- 0.370 0.494 0.54 11.3 0.117 27.8 13.2 147.5 13500 0.34 0.21 253.9 25.2

h s

       P h a , t t r h r b n , b c t c

t rt/ yP P*/

=1250(mm), =2500(mm), / 1.00, / =0.5, =5, =0.700req sa b a b n R

(MN)P rh h cR ctcbRR FR
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L b (mm) L b (mm) L b 1(mm)

No.1- 3720 140 M135 2525 1895 180 M175
No.2- 3435 125 M120 2229 1906 110 M105
No.3- 3150 115 M110 2076 1774 95 M90
No.4- 2865 100 M95 1904 1661 80 M76
No.5- 3720 140 M135 2634 1786 190 M180
No.6- 3435 125 M120 2329 1806 115 M110
No.7- 3150 115 M110 2165 1685 100 M95
No.8- 2865 100 M95 1980 1585 85 M80
No.9- 3720 140 M135 2712 1708 190 M185

No.10- 3435 125 M120 2395 1740 115 M110
No.11- 3150 115 M110 2231 1619 105 M100
No.12- 2865 100 M95 2038 1527 90 M85
No.13- 3435 130 M125 2458 1677 140 M135
No.14- 3435 130 M125 2424 1711 130 M125
No.15- 3435 130 M125 2397 1738 125 M120
No.16- 3435 130 M125 2527 1608 140 M135
No.17- 3435 130 M125 2499 1636 135 M130
No.18- 3435 130 M125 2472 1663 130 M125
      )   : L b 1=700 (mm),  L b 2=L b -1000 (mm),  L b 3=L b -1800 (mm)
            RC  : L b 2=L b -1000 (mm),  L b 3=L b -1300 (mm)
            L b , L b 1, L b 2, L b 3 ,

RC

 

 

( ) 

M u,anchor M u,anchor M u,anchor *
1.4M y,pier 1.4M y,pier 1.4M y,pier

No.1- 0.95 1.36 0.42 0.99 1.53 -
No.2- 0.93 1.43 0.83 0.97 1.07 -
No.3- 0.91 1.49 0.90 0.87 1.04 -
No.4- 0.93 1.34 0.93 0.73 0.91 1.06 <1.10
No.5- 0.95 1.31 0.45 0.99 1.54 -
No.6- 0.94 1.37 0.87 0.98 1.09 -
No.7- 0.92 1.43 0.93 0.87 1.07 -
No.8- 0.93 1.29 0.97 0.74 0.94 1.09 <1.13
No.9- 0.95 1.27 0.46 0.99 1.55 -

No.10- 0.94 1.33 0.94 1.00 1.05 -
No.11- 0.92 1.38 0.92 0.86 1.11 -
No.12- 0.94 1.25 0.95 0.73 1.00 -
No.13- 0.97 1.31 0.67 0.99 1.28 -
No.14- 0.95 1.34 0.75 1.00 1.19 -
No.15- 0.92 1.37 0.79 1.00 1.15 -
No.16- 0.97 1.27 0.72 1.00 1.24 -
No.17- 0.95 1.30 0.76 1.00 1.21 -
No.18- 0.93 1.33 0.80 0.99 1.18 -

2

 1 RC No.4,8
250mm

         (M u,anchor */1.4/M y,pier )
       "(  )" 1.2M u,anchor /1.4/M y,pier

RC

/ a / a / ca
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(a)  

 No.1, No.5, No.9 3420 10.9 1200 11400 3000 1200 12100 80
 No.2, No.6, No.10 No.13 No.18 3135 8.4 1100 10450 2750 1100 12000 85
 No.3, No.7, No.11 2850 6.3 1000 9500 2500 1000 11900 91
 No.4, No.8, No.12 2565 4.6 900 8550 2250 900 11800 98

)
No.13 No.18

ck =24(MPa), E c =25(GPa)
        P f L f , D , B f , p 1, p 2, L p

L f (mm) P f (MN) D (mm) B f (mm) p 1(mm) p 2(mm) L p (mm)
k H

(MN/m3)

 

(b)  

No.1, No.5, No.9
No.2, No.6, No.10 No.13 No.18
 No.3, No.7, No.11
 No.4, No.8, No.12

)
No.13 No.18

A ss (MN/m) A sr (MN/rad) A rs (MN m/m) A rr (MN m/rad)

4.92E+03 -7.91E+03 -7.91E+03 9.38E+04

3.47E+03 -4.27E+03 -4.27E+03 4.55E+04

4.42E+03 -6.56E+03 -6.56E+03 7.58E+04
3.94E+03 -5.35E+03 -5.35E+03 5.97E+04
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(a)  

(mm) (mm)   (mm)  (mm)
No.1- 0.323 0.290 1.26 3.16 18.4 0.156 5 31.8 18.5 206.6 8500 0.21
No.2- 0.435 0.290 2.32 3.03 14.2 0.156 5 23.6 17.4 194.4 8500 0.21
No.3- 0.455 0.310 2.20 2.60 11.6 0.153 6 18.8 15.3 171.6 8500 0.21
No.4- 0.500 0.450 1.24 1.24 8.6 0.135 6 17.1 12.1 135.8 8500 0.21
No.5- 0.318 0.315 1.02 2.66 15.7 0.133 5 32.3 17.6 197.4 11000 0.28
No.6- 0.428 0.310 1.95 2.64 12.1 0.133 5 24.0 16.7 187.5 11000 0.28
No.7- 0.454 0.310 2.17 2.59 9.8 0.130 6 18.9 15.3 171.6 11000 0.28
No.8- 0.500 0.385 1.71 1.71 7.4 0.112 6 17.1 13.3 148.5 11000 0.28
No.9- 0.318 0.310 1.06 2.75 13.7 0.115 5 32.3 17.8 199.1 13500 0.34

No.10- 0.417 0.360 1.36 1.94 10.5 0.116 5 24.7 15.5 173.0 13500 0.34
No.11- 0.439 0.360 1.51 1.92 8.6 0.114 6 19.5 14.1 158.5 13500 0.34
No.12- 0.500 0.435 1.33 1.33 6.4 0.100 6 17.1 12.4 138.5 13500 0.34

) a =1250(mm), b =2500(mm), a /b =0.5, R s =0.700
        P h a , t t r h r b n

t rtRR / yP P*/ n/ req (MN)P hrhFR

 

(b)  

1 2

No.1- 1.00 1.00
No.2- 1.00 0.99
No.3- 1.00 1.00
No.4- 0.86 1.00
No.5- 1.00 0.99
No.6- 1.00 1.00
No.7- 1.00 1.00
No.8- 0.85 1.00
No.9- 1.00 0.88

No.10- 1.00 1.00
No.11- 1.00 0.99
No.12- 0.87 0.99

) 1
2 (3 )

 

 

 

L b (mm) L b (mm) L b 1(mm)

No.1- 3720 140 M135 3597 823 180 M175
No.2- 3435 125 M120 2743 1392 130 M125
No.3- 3150 115 M110 2497 1353 115 M110
No.4- 2865 105 M100 2337 1228 105 M100
No.5- 3720 150 M140 3684 736 190 M180
No.6- 3435 125 M120 2743 1392 130 M125
No.7- 3150 115 M110 2578 1272 120 M115
No.8- 2865 110 M105 2416 1149 110 M105
No.9- 3720 150 M140 3720 700 190 M185

No.10- 3435 125 M120 2743 1392 130 M125
No.11- 3150 115 M110 2578 1272 120 M115
No.12- 2865 110 M105 2416 1149 110 M105
      )   : L b 1=700 (mm),  L b 2=L b -1000 (mm),  L b 3=L b -1800 (mm)
            RC  : L b 2=L b -1000 (mm),  L b 3=L b -1300 (mm)
            L b , L b 1, L b 2, L b 3 ,

RC

yy yf / yf /
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5

No.28 1 44)

 

SM490 3

JIS
20) 3

1  

 

FEM  

3  

E (GPa) y (MPa) u (MPa)
SM490 206 0.3 315.5 584.1 0.0091 0.65 100 2 3 0.3

0
yp ybf /
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, , ,ss sr rs rrA A A A  = ( (4.1)), y = P = A  =
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( 1h L ) 2PL = ( 1 sh L h ) gh =

1L = fL =

1, , , ,f s gh L L h h  

  

yP

x

Column

3

1

-1

-5

-3

5 5

1 2 3 4 5

3

1
x

y

0/y y

0/x x 0/x x

 

(a)  

P

x

Column

3

1

-1

-3

-5

5

1
1

2

2

3

3 4 5

5
4

x

0/x x

0/y y

0/x x

 

(b)1  

 

 



 47

  

20), 45)

,E anchorA ,E allA

(%) , ,/ 100E anchor E allA A

(%) , ,(1 / ) 100E anchor E allA A

( 2 2
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 ,u pierM ( , ,/u anchor u pierM M )  ,u anchorM
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M u,anchor M u,anchor M u,anchor
M u,pier M u,pier M u,pier
0.87 No.1- 0.93 No.15- 1.00 No.11-
0.89 No.5- 0.94 No.8- 1.00 No.2-
0.89 No.13- 0.94 No.6- 1.00 No.4-
0.89 No.9- 0.94 No.5- 1.01 No.6-
0.90 No.16- 0.94 No.10- 1.02 No.3-
0.91 No.1- 0.94 No.18- 1.02 No.7-
0.91 No.14- 0.94 No.12- 1.02 No.10-
0.92 No.17- 0.95 No.9- 1.04 No.11-
0.92 No.4- 0.98 No.3- 1.06 No.8-
0.92 No.2- 0.99 No.7- 1.11 No.12-  

(b)RC  

 

M u,anchor M u,anchor M u,anchor
M u,pier M u,pier M u,pier
0.60 No.4- 0.79 No.14- 0.96 No.8-
0.64 No.3- 0.81 No.18- 0.98 No.7-
0.65 No.8- 0.84 No.17- 1.00 No.12-
0.66 No.2- 0.86 No.13- 1.00 No.11-
0.69 No.7- 0.87 No.16- 1.07 No.1-
0.71 No.6- 0.91 No.3- 1.15 No.5-
0.71 No.12- 0.91 No.4- 1.16 No.1-
0.71 No.10- 0.93 No.2- 1.23 No.9-
0.76 No.15- 0.94 No.6- 1.26 No.5-
0.76 No.11- 0.96 No.10- 1.35 No.9-  
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1

No.1 , ,/ 0.87u anchor u pierM M RC No.11 , ,/ 0.76u anchor u pierM M

 1

x xH x

xH

,x pier ,x anchor

,x pier

, , ,x pier x x anchor x foundation                                      (5.2.1)

 

 ,x foundation = x 

,x anchor ,x foundation  

 

, ,x anchor y Lbaseh                                               (5.2.2)

, , ,( )x foundation f y footing x footingh L (5.2.3)

h = ( ,y Lbase = y (

) fL = ( ,y footing = y

 ,x footing = x   

RC

RC

No.11  
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