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DAMPING FORCE MEASUREMENT OF OIL DAMPERS USING VIBRATION EXPERIMENT AT BASE
ISOLATED BUILDING

0o00o0omoooosooo oo ooo=gooaoo»
Naoto KANEKO, Risa MAEDA, Jun TOBITA, Nobuo FUKUWA and Yuta NAKAMURA

This paper presents a method for directly measuring the force acting on the oil damper installed in an actual base-isolated building,

and examines the damping force during vibration experiments in detail. A strain gauge is attached to the shaft of the oil damper, and

dynamic strain is measured and converted into force. The target building can be subjected to a free vibration experiment with an initial

displacement of 130 mm and a forced vibration experiment with a maximum relative velocity of about 5 cm / s for the seismic isolation

layer. As a result, the damping force of the oil damper is consistent with the assumed performance, however, the detailed characteristics

are not simple viscous damping such as the speed and the damping force are not proportional. There were also differences between each

oil dampers. Some of these characteristics can be expressed by the Maxwell model, which takes stiffness into consideration, but it was

also clarified that there are some points to be considered in relation to the internal structure of the oil damper.

Keywords : Base-isolated Building, Oil damper; Free vibration experiment, Forced vibration experiment,

Damping force measurement, Modeling of damping characteristics
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Fig.1 Measuring instruments and isolation devices
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Table 2 Estimated parameters with natural periods,
Table 1 Stiffness and frictional force (static loading test) damping and friction coefficient
Initial disp. | . Stiffness Frictional force Initial disp. | . Natural period : Friction
Date [mm] Oil damper [kN/mm] [kN] [mml] Oil damper [s] Damping coefficient
case 1 |2017/2/5 138 off 12.65 239.66 case 1 138 On 4.58 0.84
case 2 |2014/10/26 100 Off 13.87 168.22 case 2 138 Off 3.94 0.11 0.0025
case 3 [2017/2/5 100 Off 12.95 237.86 case 3 100 Off 3.81 0.10 0.0039
case 4 |2017/2/5 80 On 12.73 234.39 case 4 80 On 4.04 0.82
case 5 |2017/2/5 80 Off 13.17 222.46 case 5 80 Off 3.79 0.14 0.0033
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Fig.6 Hysteresis (forced vibration tests)
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Fig.9 Design value of oil damper
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relative dis. and vel. (free vibration tests)
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relative dis. (free vibration tests)
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relative vel. (forced vibration tests in the Y direction)
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5. 3. Maxwell-Model OO OO
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with 3 damping coefficients (D.C.:damping coefficient)
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