
 

 
1 2 3 4 

 
 

1  
305-8516 1-6  

2  
305-8516 1-6  

3 305-0804 1  
4  

305-8516 1-6  
 

 

 

 
 

2 L2

3

 1)  

3

 
2)

1

3

 
3) 1 RC

RC
RC

 

1995
6

15 49
 

1) 1995  

第26回橋梁等の耐震設計シンポジウム

講演論文集（2023年7月）

- 239 -



 
 
 

 
 

 
 

II 1995.1.17  3 
I 2003.5.26  1 
I 2003.9.26  3 
II 2004.10.23  5 
II 2007.3.25  2 
II 2007.7.16  2 
II 2008.6.14  2 
II 2009.8.11  1 
I 2011.3.11  7 
I 2011.4.7  1 
II 2016.4.16  7 
II 2018.9.6  4 
II 2019.6.18  1 
I 2021.2.13  5 
I 2022.3.16  5 

 
6 2) 

I II
3) II

L2 1)

4) 0.2 10Hz
0.1 5

12%
5) 0.5 5Hz 0.2 2

5% 6) 

3 0.2 10Hz 0.1 5
3%

15
49 I 22 II 27

12% 5% 1)

 
L2

3
4)

5)

 

 
1) 

2) 3) 3 

 
 

 
   

 II 
(s) 1.06 1.06 1.06 

(kN) 6,963 14,847 14,847 

 RC  
(m) 10.0 11.1 11.1 

(m) 
2.2 3.0 3.0 

  
 
 

 
 

 

 
 3  

 

6)
Takeda 7)

8)

9)  

 

 

0

5,000

10,000

15,000

0 0.1 0.2 0.3 0.4

kN

m

6000kN 7000kN
7500kN 8000kN

0.0

0.1

0.2

0.3

0.4

0.5

3
(m

)

(6000kN)
(7000kN)
(7500kN)
(8000kN)

- 240 -



3
1) 

2) 

3) L2 2 3

7000kN

2 1

3  
 

 
(A)  (B)  (C)  

(I) L2
I  

   

(A-I-i)  (B-I-i)  (C-I-i)  
   

(A-I-ii)  (B-I-ii)  (C-I-ii)  

(II) L2
II  

   

(A-II-i)  (B-II-i)  (C-II-i)  

   

(A-II-ii)  (B-II-ii)  (C-II-ii)  
 

0
10
20
30
40
50

17
0

17
5

18
0

18
5

19
0

19
5

20
0

20
5

21
0

21
5

22
0

22
5

(mm)

Nt=100
w=205.4 mm
t=11.8 mm

0
10
20
30
40
50

35
40

45
50

55
60

65
70

75
80

85
90

(mm)

Nt=100
w=61.6 mm
t=9.3 mm

0
10
20
30
40
50

23
0

23
5

24
0

24
5

25
0

25
5

26
0

26
5

27
0

27
5

28
0

28
5

(mm)

Nt=100
w=256.4 mm
t=15.1 mm

0
10
20
30
40
50

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
0

26
0

(mm)

Nt=100
w=197.9 mm
t=39.1 mm

0
10
20
30
40
50

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

25
0

26
0

27
0

(mm)

Nt=100
w=223.1 mm
t=23.3 mm

0
10
20
30
40
50

40
45

50
55

60
65

70
75

80
85

90
95

(mm)

Nt=100
w=70.9 mm
t=6.9 mm

0
10
20
30
40
50

28
0

30
0

32
0

34
0

36
0

38
0

40
0

42
0

44
0

46
0

48
0

50
0

(mm)

Nt=100
w=394.2 mm
t=29.9 mm

0
10
20
30
40
50

70
80

90
10

0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

(mm)

Nt=100
w=119.5 mm
t=19.3 mm

0
10
20
30
40
50

16
0

18
0

20
0

22
0

24
0

26
0

28
0

30
0

32
0

34
0

36
0

38
0

(mm)

Nt=100
w=246.1 mm
t=38.8 mm

0
10
20
30
40
50

70
75

75
80

80
85

85
90

90
95

95
10

0
10

0
10

5
10

5
11

0
11

0
11

5

(mm)

Nt=100
w=94.5 mm
t=3.8 mm

0
10
20
30
40
50

24
0

26
0

28
0

30
0

32
0

34
0

36
0

38
0

40
0

42
0

44
0

46
0

(mm)

Nt=100
w=341.9 mm
t=45.5 mm

0
10
20
30
40
50

10
0

10
5

10
5

11
0

11
0

11
5

11
5

12
0

12
0

12
5

12
5

13
0

13
0

13
5

13
5

14
0

(mm)

Nt=100
w=116.4 mm
t=5.8 mm

- 241 -



1/50

3

49

I 22
II 27 3 5 7

100
 

(2)
(3)

 
 

 (1) 

 (2) 

1 1  (3) 

 
22 3

100 3

(2) (3) 100
 

3
5 7

3 5 7
 

10)

(4)  
 

 (4) 

  (5) 

 
rad

rad rad/s
 rad2  rad  rad

11)  

1/2

RC
 

 

3

I 22 II 27
3 5 7

(2),(3)
 

2
Welch t

Welch t (6)
(7) (8) 12)  

 

2  (6) 1 1
 (7) 

1 1 
(8) 

 

- 242 -



A B
A B  

I 22 II 27
Welch t

3 5
7 3 (2)
(3)  

Welch t 22
27 3 5,7

22 27 3 5,7

30% 0.1% t

30%
 

3 22
27

 
 

3
I 22 II 27  

  

(a)  (b)  

  

(c)  (d)  

  

(e)  (f)  
 

 

0

100

200

300

400

500

600

0 5 10 15

(m
m

)

(s)

I
II

0

100

200

300

400

0 5 10 15

(m
m

)

(s)

I
II

0

100

200

300

400

500

600

0 5 10 15

(m
m

)

(s)

I
II

0

100

200

300

400

0 5 10 15

(m
m

)

(s)

I
II

0

100

200

300

400

500

600

0 5 10 15

(m
m

)

(s)

I
II

0

100

200

300

400

0 5 10 15

(m
m

)

(s)

I
II

- 243 -



 

 

PGA
PGV

PGD

 

 
PGA PGV PGD

 

1 22 II 27  

   

 
 

 
  n   n 

 
I 203.2 24.5 22 60.4 16.9 22 
II 255.5 25.4 27 194.0 67.4 27 

 
I 224.3 43.2 22 70.9 11.6 22 
II 388.9 55.3 27 117.6 35.0 27 

 
I 246.9 70.8 22 94.2 5.9 22 
II 343.9 84.7 27 116.0 9.7 27 

 
Welch t  

   

 
 

 
w t n  w t n  

3  

 I 205.4 11.8 3  61.6 9.3 3  
II 256.4 15.1 3  197.9 39.1 3  

 I 223.1 23.3 3  70.9 6.9 3  
II 394.2 29.9 3  119.5 19.3 3  

 I 246.1 38.8 3  94.5 3.8 3  
II 341.9 45.5 3  116.4 5.8 3  

5  

 I 204.7 10.1 5  61.6 8.3 5  
II 255.8 10.8 5  194.9 26.3 5  

 I 225.3 19.8 5  71.1 6.2 5  
II 390.7 23.6 5  117.3 14.4 5  

 I 249.2 30.6 5  94.6 3.0 5  
II 342.6 33.8 5  115.7 4.6 5  

7  

 I 202.9 9.5 7  60.4 6.7 7  
II 255.9 9.5 7  195.7 24.4 7  

 I 222.7 15.0 7  70.2 4.6 7  
II 388.9 19.6 7  117.8 13.0 7  

 I 249.1 24.6 7  94.2 2.8 7  
II 345.2 32.0 7  115.8 4.2 7  

 =30 0.1%
 

 

- 244 -



PGA
 

PGV PGD
1.0Hz

 
( )

 

PGA 1/10

 

2

1.0Hz
 

PGA PGV PGD

II PGV
PGD 0.87

0.5
0.5

II
PGV PGD

 

F

0.5
 

() t
p

t 1.7 p 0.05
5%  

(9)  
 

 (9) 

 

 
 

  
F 

() t p  

PGA PGV PGD 
  

 

 

I 0.15 0.21 
0.0 

(-0.7) 
0.48  

-2.3 
(-0.6) 
0.54  

-287.3 
(-1.8) 
0.09  

4.0 
(0.2) 
0.86  

0.1 
(0.4) 
0.67  

-2,910.8 
(-0.6) 
0.57  

II 0.27 0.05 
0.3 

(2.2) 
0.04  

21.7 
(1.0) 
0.34  

-1,590.2 
(-1.2) 
0.24  

148.2 
(1.3) 
0.20  

-9.9 
(-2.4) 
0.03  

-25,260.3 
(-0.2) 
0.88  

 

I 0.36 0.04 
0.0 

(1.6) 
0.13  

-17.3 
(-0.9) 
0.41  

1,510.3 
(1.7) 
0.11  

215.7 
(1.6) 
0.13  

1.5 
(2.1) 
0.05  

-24,486.5 
(-0.9) 
0.40  

II -0.11 0.75 
0.0 

(0.3) 
0.80  

3.9 
(0.2) 
0.84  

9.7 
(0.0) 
0.99  

103.2 
(1.1) 
0.28  

-4.5 
(-1.3) 
0.22  

-77,268.1 
(-0.6) 
0.57  

 

I -0.23 0.9 
0.1 

(0.9) 
0.39  

14.2 
(0.2) 
0.85  

-807.5 
(-0.2) 
0.81  

37.9 
(0.1) 
0.94  

-2.1 
(-0.8) 
0.45  

-19,569.3 
(-0.2) 
0.86  

II 0.24 0.07 
0.5 

(2.4) 
0.03  

-67.5 
(-1.9) 
0.07  

3191.3 
(1.5) 
0.15  

335.2 
(1.9) 
0.08  

11.8 
(1.8) 
0.10  

12,370.0 
(0.1) 
0.96  

 

- 245 -



 

PGD
3

t

 
PGA

t P

PGA
 

t p

 
PGD

t p

 
 

3

 
 
1) 

3
22 27

 
2) 

 

3) 

 

1) V 

29 11 . 

2) 

Vol.49A pp.447-454 2003. 

3) 
RC

Vol.24 No.2 2002. 

4)  

modifyEQ.xlsm Ver.2.7

https://www.ritsumei.ac.jp/se/rv/izuno/software.html.

2023 6 5  

5) 

2 pp.45-50 2000. 

6) V

27 3 . 

7) Takeda, T. et al.: Reinforced Concrete Response to 

Simulated Earthquakes, Journal of the Structural Division, 

ASCE, Vol.96, No.ST12, pp.2557-2573, Dec. 1970. 

8) 

A1 No,79 2023.

 

9) 
23

pp.273-280 2021. 

10) A. Papoulis: “The Fourier Integral and Its Application” 

McGRAW-Hill, 1962. 

11) 
327 pp.20-

28 1983. 

12) 
2003. 

- 246 -


	入力地震動の位相特性のばらつきが直列ばねシステムの非線形応答に与える影響に関する解析的検討

