
 

 
1 2 3 4 

 
1  

185-8540 2-8-38  
2  

185-8540 2-8-38  
3  

185-8540 2-8-38  
4  

185-8540 2-8-38  
 

 
  

 

1)

 
2)

 

 
 

  
 

2)

1G 1/25
2

6 Dr80%

 
Case1

Case2
100gal

L2 I G3 3)

100gal 900gal 100gal

N 5 10

第21回性能に基づく橋梁等の耐震設計に関する

シンポジウム講演論文集（2018年7月）

- 129 -



5Hz
100gal 300gal 500gal

750gal  
 

 
  

  
2 2

2

Case2  

2080mm× 530mm
XY Y

 

X

Y

 
2

GHE-S
4) GHE-S

Dr80%
GHE-S

Dr80%
9

0.5

GHE-S
9

Case1 Case2

X Y

δ

P

δ

P
Py

Y
Y

Py = c + Vdtanφ
c = 0kN/m2, φ = 44.4

K1=1.0E+04kN/m

K2=1.0E-02kN/m

K3=
1.0E-02kN/m

K1=1.0E+04kN/m

X

δ

P

K2=1.0E-02kN/m

K1=1.0E+04kN/m

K2=1.0E+03kN/m

Y

C1(0) 1.000 C2(∞) 2.500 

C1(∞) 0.350 α 1.153 

C2(0) 3.500 β 2.735 

γ0.5 E kN/m2  

0.2m 0.25m 6.210E-05 36062.9 

410mm

450mm

90mm

E=1.0E+9kN/m2

80mm

Dr80%

D90%

E=21,000kN/m2

60mm

E=3,398,000kN/m2

ρ=0.98t/m3

ρ=0.98t/m3

ρ=9.35.t/m3

ρ=3.53t/m3

X

Y

Case1 Case2

1

- 130 -



1  

3)

3%
  

 
  

Newmarkβ
0.002

100gal
WN 100gal

300gal 500gal 750gal 5Hz 10
5Hz750gal

20Hz
 

 
 

 
WN

Parzen
8Hz

  
  

5Hz 750gal 

 
1

2
±9mm max

10.677mm min -8.073mm max 9.174mm
min -9.105mm ±0.02rad

max 0.0246rad min -0.0204rad max
0.0228rad min -0.0225rad

 

500gal
600gal

 

1)

 
 

100 101

100

101

[Hz] 5 6 7
-1000

-500

0

500

1000

 [s]

[g
al

]

5 6 7
-20

-10

0

10

20

 [s]

 [m
m

]

5 6 7
-0.04

-0.02

0

0.02

0.04

 [s]

[ra
d]

- 131 -



  
5Hz 750gal 

 

 
 

 
 

3
3

 
 

  
3

Dr80%
Dr60%

GHE-S
3 Dr60%

Dr60%
3

 
 

  
  

WN
Dr80%

8Hz
Dr60%

 

5 6 7
-2000

-1000

0

1000

 [s]

 [N
]

0 200 400 600 800 1000
0

200

400

600

800

1000

[gal]

[g
al

]

5 6 7
-2000

0

2000

4000

 [s]

[N
m

m
]

100 101

100

101

[Hz]

Dr80%
Dr60%

γ0.5 E kN/m2  

0.2m 0.25m 6.210E-05 7.506E-05 36062.9 23010.1 

C1(0) 1.000  C2(∞) 2.500  

C1(∞) 0.350  0.250 α 1.153  

C2(0) 3.500  2.500 β 2.735  

- 132 -



 

 
  
5Hz 750gal 

Dr80% Dr60%

-13 Dr80% Dr60%
 

L2
G3 3)

100gal Dr60%
Dr80% 5%

Dr60%

  
  
5Hz 750gal 

5 6 7
-1000

-500

0

500

1000

 [s]

[g
al

]
Dr80%
Dr60%

5 6 7

-10

0

10

 [s]

[m
m

]

Dr80%
Dr60%

5 6 7
-0.04

-0.02

0

0.02

0.04

 [s]

 [r
ad

]

Dr80%
Dr60%

5 6 7
-2000

-1000

0

1000

2000

 [s]

[N
m

m
]

Dr80%
Dr60%

5 6 7

-1000

0

1000

 [s]

 [N
]

Dr80%
Dr60%

N  N  

L2SpcI  Dr80% Dr60% Dr60% / Dr80% 

100gal 140.2 gal 121.9 gal 86.9% 

300 gal 307.3 gal 287.7 gal 93.6% 

500 gal 376.5 gal 359.1 gal 95.4% 

700 gal 449.0 gal 417.7 gal 93.0% 

900 gal 508.0 gal 477.7 gal 94.0% 

 Dr80% Dr60% 

Max 1313.01 1619.64 

Min -1295.77 -1660.34 

 Dr80% Dr60% 

Max 671.789 762.132 

Min -1061.88 -1231.61 

- 133 -



Dr60%
Dr80% 2

Dr60%
Dr80% 1 2

 
 

 
 

 

 
  

 
1

 
  

 

L2 G3

 

 
 

 
 

 
1) 

A1 2012.  

2) 
1

2018 .  
3) 

2012 
4) S

12
pp494-497 2006

- 134 -


