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Seismic Performance Evaluation of Cone-type Friction Pendulum Bearing
System Using Shaking Table Test
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ABSTRACT

Existing FPS(Friction Pendulum System) is isolation system which is possible to isolate

structures by

pendulum characteristic from ground vibration. Structural natural frequency could be decided by designing

the radius of curvature of FPS. Thus, response vibration could be reduced by changing natural frequency of

structures from FPS. But effective periods of recorded seismic wave were various and estimation of

earthquake characteristic could be difficult.

If effective periods of seismic wave correspond to natural

frequency of structures with FPS, resonance can be occurred. Therefore, CFPBS(Cone-type Friction Pendulum

Bearing System) was developed for

controlling the response acceleration and displacement by the slope of

friction surfaces. Structural natural frequency with CFPBS can be changed according to position of ball on

the friction surface which was designed cone-type. Therefore, Divergence of response could be controlled by

CFPBS which had constantly changing natural frequency with low modal participation factor in wide-range.

In this study, Seismic performance of CFPBS was evaluated by numerical analysis and shaking table test.
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Figure 1. Design response spectrum(KBC-2005)
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Table 1. Coefficient of envelop function
(ASCE Standard, 1999)

Magnitude t ta— 1, ts—t,
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Figure 3. Input white noise(PGA=0.1g)
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Figure 5. Kobe(NS component, 1995, PGA=0.835g)
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Table 3. Plan of shaking table test

Lt Details
Case
1 - Ambient test using white noise signals
- Uni—axial test (x direction)
9 -Artificial earthquake (scale up @ x1~3)
‘Uni—axial test (x direction)
3 -Artificial earthquake (scale up : x1~3)
‘Bi—axial test (x ,y direction)
4 ‘El Centro(NS component, PGA=0.348g)
‘Uni—axial test (x direction)
5 -Kobe(NS component, PGA=0.835g)
‘Uni—axial test (x direction)
6 - Ambient test using white noise signals
- Uni—axial test (x direction)
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Table 4. Results of shaking table test
(slope #=4°, 10Hz low pass filtered signal)

Table Response signals of CFPBS
Motion None—pattern Pattern
PGA[g] amax[g] amax[g]
Direction Direction Direction
X Y X Y X Y
Artificial

Ukt 1l 0.16 0.17 0.15
Artificial
Ut = 1.5 0.25 0.16 0.15
Artificial
Unix 2 0.32 0.18 0.16
Artificial .

Unix2.5 0.40 0.12 0.15
Artificial

Unix 3 0.48 0.18 0.18
Artificial .

B 1l 0.16 | 0.16 | 0.16 | 0.23 | 0.11 0.14
Artificial | 04 | 094 | 013 | 0.19 | 0.15 | 0.21
Bix1.5
Artificial .

Bix 2 0.32 | 0.32 0.09 | 0.12 0.13 | 0.19
Artificial | o 10 | 040 | 0.07 | 0.04 | 0.10 | 0.13
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