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Damping effect of high-hardness rubbers in small vibration amplitude for response reduction of buildings

for wind loading
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The objectives of this study are to construct a constituitive model of a high-hardness rubber, and to propose an evaluation

method of added damping by visco-elastic dampers using high-hardness rubber in small vibration amplitude. The

constitutive model of the high-hardness rubber is constructed based on stationary and random vibration test in small strain

amplitude. The validity of the proposed constitutive model and the method for response evaluation is verified by

free-vibration and wind-loading tests on small-scaled models.
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Fig.1 Test specimen of high-hardness rubber damper
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Fig. 2 Shear stress-shear strain hysteresis in the 3rd cycle

3. EREBERICED(ETHETILDOHEE

AR OEBAERICHESE, BHEITLEZUTOLS 72 3
BEHEOWHET NV ELTET ML L. 28, LT TiE
T [Nmm* I3 A WS T,y IXBLRRZ O AW O 7,
Y omax VLA B AE T 20 D BLREL F CITRBR L= AW OT
B DAEKHE DI RIEZ F o7,

()BT y P EICOT O BRI 5 5



AR FRAE 2 BB L, BRITZIL y 0 S X DR
DHEND NN~ ANSL Y =TI TR Z <. Fig. 3 1Z
WEEE 2 7R3, EASHRR, BRI AR &, , FFRREERRIZ 0.01Hz
FARFORERICHET DL IO TFROLIICHREL .

B r=0'325gn()/)‘y‘0‘38 0
_ 0.38 0.94 0.73

B« k= O E OXA o
(1-e)ly.|” lv.|"” +0.01

PR R - 7= 0.125gn(y )]y " 5

ZIZTy, BBREROOTATHS.
OB BT WMy, IV RES. T -y BIR
HEUTO XS ICETS.
T={0uwmﬂﬂ“y (7 max =0.005)
3.30y (¥ max <0.005)
(OREPEZEFR « BIRFZ D OF Bl BE y O RECRIT B 2
BN ErRd. v - yBEREIUTOLSITETD.

W\O.ZS

)

7=52x10%sgn(y) 5)
T = A O WIS S E I, ERAEZROE AR E
DOEFITRDEND.

Fig. 4 |2, EFIEREMICH L T EEOET ML V&
BNAHEILIN—T DI ab— a3 %KY, Fig. 2 &
DOl L Y, AR EA 0.5Hz 725 2.0Hz OFPHT,
WONOT BN L ROT BHORWERIC D > T, BAFICHE
BiEREZ 22— b TETNDHENRD.

0.4 - 0.4
skeleton curve: t=0.32y .
<& transit_curve sl <
é; 0.2 F £ é; 0.2
4 4 -
o 0E o 0E
=} e
w L
§-02F §-02F
= =
7] @ .
E-"Te-yei lding curve: 7=0.127 %% transit curve
I /B A I TP P | 0.4 Bt al ity
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
Shear strain Shear strain
(a)Before | v | reaches L (b)After | v | reaches L
Fig.3 Constituitive rule of elasto-plastic element
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Fig. 4 Simulation of shear stress-shear strain hysteresis
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Fig.5 Damping characteristics of high-hardness rubber
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