
  
 

 *1  *2  *3 
 

RC

 

 
 

1.  
 2011 3 11

7

500km 200km
1)

3

 

 

 

 

RC

2)

RC

 

 RC

RC

RC

Takeda 3)

4)

 
 

2.  
 4 30m

RC 5)

4

24N/mm2 SD345

 

 

 

 

 
 

 RC  

  
(m) 

 
(m) 

 
(m) 

 
 

P10 10 8.15 2.45 0.00285 

P15 15 9.5 3.2 0.00255 

P20 20 11 3.95 0.00250 

P25 25 11 5.075 0.00225 

 
*1    ( ) 

*2     ( ) 

*3    ( ) 

コンクリート工学年次論文集，Vol.36，No.2，2014

-595-



3.  

 91

33 124

K-Net

EMPR

FDEL6)

 

 124 T90

MEM

T90 5% 95%

5.0 7.0 0.1

 
 

4.  
 

Newmark 1/ 4

0.02

0.01s 0.02s

  

   

1962  1 2  

1968  3 6  

1968  1 2  

1970  1 1  

1973  2 3  

1978  2 4  

1982  1 2  

1983  2 4  

1995  4 5  

1997  3 5  

1997  3 5  

2000  5 6  

2001  4 5  

2003  5 6  

2003  4 5  

2003  4 4  

2003  3 5  

2004  4 5  

2004  5 5  

2004  5 6  

2011  5 5  

 

0

0.5

1.0

1.5

2.0

2.5

3.0
 (s)

1109080706050403020100
T   (s)90

100

 
 

 

 T90 

0

14000
 (kN)

12000

10000

8000

6000

4000

2000

2501000
 (mm)

50 150 200

P10
P15
P20
P25

  
 

 1  

  

P10 2.82 

P15 2.81 

P20 2.68 

P25 2.70 

 

  

  
(ton) 

 
 

(s) 

 
 

(s) 

P10 863 0.20 0.44 

P15 1062 0.25 0.56 

P20 1343 0.30 0.65 

P25 1747 0.32 0.70 

 

-596-



0.0005s  

 

Takeda  

 

dn
4)  

 ( )max minn pd d d d c= + - ´  (1) 

dp dmax

dmin

4)

= 0.049  
 

5.  
5.1  

 P10 6.6

NS

85 80mm

2.7

45 85

 

 

3mm

200kJ  

 

124

-40

100
 (mm)

80

40

20

0

-20

60

300250200150100500
 (s)  

  

P10 6.6  
 

-6000

0

8000
 (kN)

6000

4000

2000

-4000

-2000

1000-40
 (mm)

-20 80604020
 

  
P10 6.6  

 

0

5000
 (kJ)

4000

3000

2000

1000

300250200150100500
 (s)  

  
P10 6.6  

dmaxdy dn

dmin

O

 
  

-597-



 

 

124

 

 

124

50% P10 6.0 P25 6.3

 

 

124

 

5.2  

 

 

 

0.03

7  

 

0

0.5

1.0

1.5

2.0

3.0

2.5

7.06.56.05.55.0
 

  

P10  
 

0

0.5

1.0

1.5

2.0

3.0

2.5

7.06.56.05.55.0

P10
P15
P20
P25

 
  

 
 

0

 (%)

20

40

60

80

100

7.06.56.05.55.0

P10
P15
P20
P25

 
  

 
 

7.06.56.05.55.0
0

20000
 (kJ)

15000

10000

5000

P10
P15
P20
P25

 
  

 

-598-



6 50%

0.03  

 

15%  
 

5.3  
 T90

124

T90

7.0

7.1  

 

R2 0.01

 

 T90 24.3s 124

 

 

0

0.5

1.0

1.5

2.0

3.0

2.5

7.06.56.05.55.0

P10
P15
P20
P25

 
  

 
 

0

 (%)

20

40

60

80

100

7.06.56.05.55.0

P10
P15
P20
P25

 
  

 
 

7.06.56.05.55.0
0

20000
 (kJ)

15000

10000

5000

P10
P15
P20
P25

 
  

 
 

1109080706050403020100
T   (s)90

100
5.0

5.5

6.0

6.5

7.0

7.5

P10
P15

P20
P25

 
  

 

-599-



P15 P20 P25

NS 7.0

 
 

6.  
 RC

RC

 

 

 

 

1) 3.11  Duration

pp.3-14 2012 

2) 

Vol.32 No.2 pp.805-810 2010 
3) Takeda, T., Sozen, M. A., and Nielsen, N. N.: Reinforced 

Concrete Response to Simulated Earthquakes, Journal of 

the Structural Division, ASCE, Vol.96, No.12, pp.2557 

-2573, 1970 

4) 
RC

Vol.24 No.2 2002 

5)  

IV

2004 

6) 

No.493/III-27 pp.49-58 1994 

0

 (%)

20

40

60

80

100

7.06.56.05.55.0
 

c)  P20  
 

0

 (%)

20

40

60

80

100

7.06.56.05.55.0
 

d)  P25  

0

 (%)

20

40

60

80

100

7.06.56.05.55.0
 

a) P10  
 

0

 (%)

20

40

60

80

100

7.06.56.05.55.0
 

b)  P15  
 

-600-




