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Experimental study on temperature control system for multi-layerd viscoelastic damper
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Although most viscoelastic dampers are very effective to reduce vibration of building structures, their mechanical properties are, in general, so
sensitive to temperature as to make seismic design of buildings subject to strong ground motion quite difficult, especially when the temperature
is low. This paper presents a method for keeping the temperature of the damper always warm enough to exhibit desirable damping properties
regardless of the environmental low temperature. Availability of the method that makes use of a sheet heater with positive temperature
coefficient (PTC) function has been confirmed through a series of experiments on multi-layerd viscoelastic damper.
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Fig.1 Basic mechanism of damper
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Fig.2 Normalized temperature dependent of damper
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Table—1 Properties of sheet heater

Material density isolation sheet| PTC Wide Length
W/ rd mm mm
PTC ink 750 PET film yes 260 110
PTC ink 750 silicone rubben yes 260 110
PTC ink 250 PET film yes 260 220
nickel alloy 1100 silicone rubber] non 260 110
nickel alloy 900 siicone rubbeny  non 260 110
nicke! alloy 250 silicone rubber]  non 260 220
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Fig. 4 Characteristics of sheet heater
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Fig.5 Characteristics of sheet heater (thermal insulation)
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Fig.6 Component of Thermal Insulation System
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Fig.7 Four layerd test VED
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Table—2 Properties of ECC plate

Bolt hole | Fiber leng. [Quantity of fibey W/C
¢ 13mm X 4[15dtex X 6mm| 0.25% 30%

Wide | Length | Thickness
260mm | 35mm 10mm
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Fig.8 Experimental equipment
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Fig.9 Thermoelectric couple and sheet heater set—up

b RBBERBIUER

5.1 #EEHOILDOMBALERARERBAL KRG

XER PE DT AN S OMBRENTHSE Z &M
BRINZOTLIFEESCTOHET

[RER1] BEHOAENBLEEBE

COWTER L 21To/k, LTFTORMSAHBICOAEE.E -
BED 800W/m DR E T LUK RE Fig10 ITRT,
FEE AR E I 55 8 R 20CICEL, F 0
#iIBE-ETH 3,
heater (upper)
outside VES

heater (lower) ~ “=——— VES (max.~min.)

——— inside VES

aerial-temp.

! ! ! ")
0 2 4 6 8§ 10 12 14 16 18 20

Fig.10 Temperature history of attached heater to joints
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Fig.13 Temperature history of attached heater
(‘1 i to damper and joints with ECC (thickness 10mm)
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Table-3 Condition _of heat insulation

Condition
Fig.12 Temperature history of attached heater Aerial temperature Fixed temperature at ~5°C
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