
論文 / 著書情報
Article / Book Information

論題(和文) 風応答時における実大粘弾性ダンパーの簡易評価実験および解析モデ
ルの提案

Title(English) SIMPLIFIED PERFORMANCE EVALUATION TESTS OF FULL-SCALE
VISCOELASTIC DAMPER ON WIND-INDUCED RESPONSE AND
PROPOSAL OF ANALYTICAL MODEL

著者(和文) 佐藤大樹, 笠井和彦, 松田和浩, 杉山暢方

Authors(English) Daiki Sato, KAZUHIKO KASAI, Kazuhiro Matsuda, Nobumasa
Sugiyama

出典(和文) 第24回風工学シンポジウム論文集, Vol. 24,   ,  pp. 289-294

Citation(English) PROCEEDINGS OF THE 24th NATIONAL SYMPOSIUM ON WIND
ENGINEERING, Vol. 24,   ,  pp. 289-294

発行日 / Pub. date 2016,  12

Powered by T2R2 (Science Tokyo Research Repository)

http://t2r2.star.titech.ac.jp/


 

 
 
 
 
 
 

5)-7)  

1), 2), 4)    ,    226-8503 4259  
3)     

 
 
 

 
SIMPLIFIED PERFORMANCE EVALUATION TESTS OF FULL-SCALE VISCOELASTIC DAMPER ON 

WIND-INDUCED RESPONSE AND PROPOSAL OF ANALYTICAL MODEL 
 

2 3 4  
Daiki SATO 1), Kazuhiko KASAI 2), Nobumasa SUGIYAMA 3), and Kazuhiro MATSUDA 4) 

 
 

ABSTRACT 
Viscoelastic damper dissipates energy through shear deformation of the viscoelastic 

material, and it causes temperature rise resulting softening of the material under long 
duration loading.  This paper discusses properties of a full-scale viscoelastic damper 
during long duration wind-induced vibration and presents the simplified evaluation 
method. In addition, we propose a new analytical model which is considering heat 
transfer effects. Good accuracies of this analytical model is demonstrated by comparing 
with results of the long duration loading test. 

        Key Words  Viscoelastic Damper, Wind-induced Response, Analytical Model 
 

 

1)

2)
2

3) 1)

4) 5)-7)

 
 

 4024.5 mm, 9.12 105 mm2, 1  8 mm 6
5) 1 B-B’ 

23
B-B' 1 3ch  

─ 289─

第24回　風工学シンポジウム（2016）



 
 

 
 
 
 
 

 
 

T0 = 3 0 = 2% 10% 8) 1
1  u = 4.0 

mm 3)

1 750 2 0 
= 2% A-3L 0 = 2% C-3L  ,

Ar fr  u ta ta

N0
+ 2)  

arur tNfA 0,2  (1), (2) 

 
 
 
 
 

 

c  24, 26, 28, 30oC 4 9)
c 1oC

 
3 4 B-B' K'd Cd

0 = 2% A-3L 30oC 0 = 10% C-3H 24oC
K'd du Fd (3)

2),3) Cd

du Fd (4) 2),3)  

2
,

2
,

,,,,

idid

idididid
d

uun

FuFun
K 2

,
2

,

,,,,

idid

idididid
d

uun

FuFun
C  (3), (4) 

n ud,i i,du Fd,i

1,000 400  
3

4 K'd
Cd  

3 4

9)

 

2 1

A-3H C-3L 

B-B'  
1

13

 

B'

B
ud

2,000 kN  
 

─ 290─



 
 

K'd d

0 = 10% (A-3H) 0 = 2% (C-3L)
2 4

K'd (3) d

ud,max 1 Wd (5)
dK d exp  

2
max,d,expd

d
,expd

uK
W  (5) 

4) K'd d cal  

2cos1
2sin,

2cos221
2cos1

2,2

2

, baab
ba

d
A

aa
baabGK cald

s
cald  (6), (7) 

 As, d , G a b
b G

4) (6), (7) b K'd , d G K'd  
5 K'd d

Ed

Ed

(6), (7)
5 Ed

K'd

4.0mm, 1.0Hz
 

 

3, 4

b, G  

3

 (a) A-3L  = 30oC

1  

13 

2  
3  

c 

 (b) C-3H  = 24oC

13 
1  
2  
3  

4 ,

 (b)  C-3H   = 24oC (a)  A-3L   = 30oC

Cd

(kNs/mm)

0 16000 32000

time (s)
0

2

4

6

8

10
K'd

(kN/mm)

5  ' d  

A-3H C-3L 

─ 291─



 
 

)(
4

)(
2

)(
31 , nn

ref
njjj

ref
j GGbb  (8), (9)

bref, Gref 20oC b, G 1, 2
4)

d b dK
(6) G 4 dK (9)  

3, 4 Ed
6),7)

3, 4

1,1
)(

6
)(

5 )(
64

)(
53

nn Cn
d

nnCn
d

nn ECEC  (10), (11) 

Ed
(n) n C5 (1) Ar 

c 2 5)  

52
2)(

51
)(

5 ln CACC n
c

n
r

n  (12) 

C'5, C6 C5 (13), (14) C'6 C6 (15)  
54)(

553
)(

5
Cnn CCC

)(
562

61
)(

6
nCCn eCC 64)(

663
)(

6
Cnn CCC  (13) - (15) 

C51, C52, C53, C54, C61, C62, C63, C64 1.541×10-1, 8.106×10-1, 1.157×10-1, 
-4.558×10-1, -5.629×10-3, 13.06, 4.428×10-2, -5.414×10-1 6)  

nC5
n

rA (12)
n

rA (1) n )(n
u

)(n
u n ud  

2)(
)1(

)(
~

n
d

n
dn

u un
u

 (16) 

du~ ud 2 du ud

2)1()2()1( ~~ n
d

n
d

n
d uuu , n

unuu
n

d
n

dn
d

)()1(
)( )1(

 (17), (18) 

n = 0 0~ )0(
du , 0)0(

du (16) (18)
n

rA  

-

1)

n+1 1n
d

n
E

n
V

 

n
V

n
E

n
d

n
d

1  (19) 
n

E
n

dE (20)
n

V
n

d
n

c (21)
CV  

sE n
d

n
E , n

c
n

d
n

CV
n

V  (20), (21) 

s 6 A-3H, C-3L (19) (21)
j

CV j 6 j
CV

7 j
CV 7

─ 292─



 
 

j
CV

j
CV

7
n n

CV  

n
d

n
c

n
d

nn
CV EC 1)(

7  (22) 

C7 C7
n

rf n
c

C7
7)

722)(
71

)(
7

C
n

c
n

r
n fCC  (23)

C71, C72

4.954×10-2, -2.485×10-1 7) (23) C7

fr  

1j

j
a

j
r

t
jf  (24) 

j
at j  

Ar fr

 

)(n
du )(n

dF n = 0
1

d
0

d
)(n )(n )(n

du
n

d
)(

max
n )(n , )(

1
n , )(

2
n 4) )(n

)(n 4)  

)0()(
1 0

)()()()()()()()()(

)(

wat

GtwbGwa

n

N

i

N

i

nnininninin

n
 (25) 

)(iw 4) N (25) 4)
)(n

s
)(n

hG 4)

)(n
tot

nF (22)~(24) n
CV

n+1 1n
d (19)~(21)

)(n , )(
1
n , )(

2
n n

3 , n
4 (10), (11)

1nb , 1nG (8), (9)  

7) 8(a)~(c)
20

8(b) 3,000 400 3 8(a)~(c)
 

9(a)~(c)
20 9(a)

2oC 9(b) A-3H C-3L
0.8 9(c)

2

 

 

7   

A-3H C-3L 

0 0.5 1

Ed
<j> / (1 - c

<j> / d
<j>)

(N / mm2)
0

0.005

0.01
CV

<j>

6   

  

C-3L A-3H 

─ 293─



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2)

 
(1)  
(2)

 
 

 
1)

599 pp.61- 69 2006.1 
2) , , Vol.53B

pp.67-74 2007.3 
3)

80 710 pp.571-581 2015.4 
4) ( 2 ), 

, 561 , pp55-63, 2002.11 
5) 40

 2  No143 pp.189-190 2015.4 
6) 1 E-

 115 B-2 pp.795-796 2015.9 
7) 2 E-

 116 B-2 pp.797-798 2015.9 
8) 635

pp.75-82 2009.1 
9) 2

pp.265-268 2015.3 

(a)  

A-3H C-3L  

(b)  

A-3H C-3L  

(c) -  

9   

C-3L  A-3H

(a)  
0 32000 64000

time (s)24
28
32
36
40
44 d

(n) (oC)

0 32000 64000

time (s)24
28
32
36
40
44 d

(n) (oC)

A-3H C-3L 

(b)  

C-3L A-3H 

(c) -  

8   

A-3H C-3L 

 
 

 
 

─ 294─


