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Development Study of a Vibration Control System with Floor Isolation Function
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This study evaluates the seismic response of the main structure and floor isolation layers using time history analysis, with a floor-

isolation vibration control system installed on multiple floors. Results show that placing the system on upper floors improves structural

response reduction, but increases the response of the isolation layers
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Tablel. Parameters of the analyzed model(3-DOF model)

(@) onthefirstand (b) on the second

second stories and third stories

Fig.1 3-DOF model with floor isolated seismic control systemd
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Parameters of structure Eigenvalue analysis results
FL M(ton) K(kN/m) T(s) h
3rd 3.0 355.2 1.00 0.02
2nd 3.0 592.1 0.41 0.05
Ist 3.0 710.5 0.26 0.08

Table2. Parameters of the analyzed model
floor isolated seismic control systemd

u m(ton) k(kN/m) mq’(ton) ka(kN/m)
0.05 0.15 1.48 0.026 1.350
0.10 0.3 2.96 0.053 2.710
0.20 0.6 5.92 0.106 5.420
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Table3. Complex eigenvalue analysis results of each
vibration damping model
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Case (a)  on the first and second stories
© : 0.05 - 0.1 u 02
mode T(s) h mode T(s) h mode T(s) h
m; 2.07 0.17 m 2.89 0.37 m 322 0.17
m 2.06 0.17 m 2.88 0.37 m 3.21 0.17
1 1.01 0.03 ma 1.55 0.34 mg2 1.41 0.12
2 0.41 0.05 mgi 1.53 0.32 mgi 1.35 0.17
3 0.26 0.08 1 1.01 0.06 1 0.96 0.09
ma 231 1.23 2 0.41 0.06 2 0.42 0.06
mgi 2.28 1.23 3 0.26 0.08 3 0.27 0.08
Case (b)  on the second and third stories
© : 0.05 - 0.1 u 02
mode T(s) h mode T(s) h mode T(s) h
m3 2.07 0.17 m3 2.89 0.37 m3 322 0.17
my 2.06 0.17 my 2.88 0.37 my 3.21 0.17
1 1.01 0.03 ma3 1.55 0.34 ma3 1.41 0.12
2 0.41 0.05 ma> 1.53 0.32 ma2 1.35 0.17
3 0.26 0.08 1 1.01 0.06 1 0.96 0.09
ma3 231 1.23 2 0.41 0.06 2 0.42 0.06
ma> 2.28 1.23 3 0.26 0.08 3 0.27 0.08
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-e-3rd story of the main structure ---non-dampted model, 3rd story

-e-2nd story of the main structure---non-dampted model, 2nd story
-=-1st story of the main structure ---non-dampted model, 1st story
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Case (a) Floor seismic isolation on the first and second stories
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Case (b) Floor seismic isolation on the second and third stories

Fig.2 Time history analysis results (Main Structure )
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Case (a) Floor seismic isolation on the first and second stories

-o-3rd story of the base-isolated layer <-2nd story of the base-isolated layer

o [0}
0.05 0.1 0.15 0.2 0.05 0.1 0.15 0.2
mass ratio (p) mass ratio (p)

[
o
o

20

I
o
o

Y

absolute acceleration(cm/s?)
N w
o o
o o
story drift(cm)
n
o

Case (b) Floor seismic isolation on the secondand third stories
Fig.3 Time history analysis results(Floor seismic isolation)
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