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An Experimental Study on Characteristics of Friction Pendulum

Isolation Bearings and Its Application to a Structure

AFF* oA A
Kim, Young-Joong Huh, Young-Cheol Kim, Byung-Hyun
ABSTRACT

The friction pendulum type seismic isolation system (FPS) using the PTFE based materials has been
developed to provide a simple and effective way to achieve earthquake resistance for buildings. PTFE
matrials are soft and apt to be deformed easily after a few working cycles. Instead of the usual PTFE
materials, the Polyimide material was used in this research. Polyimide is harder than PTFE, but has
smaller friction coefficient and longer duration for usage. In this paper, various kinds of PTFE materials
were tested to define the frictional characteristics compared with the Polyimide material. FPS was
manufactured with fine surface roughness and used with Polyimide material to show the seismic
isolation efficiency, and life duration when applied to a rigid mass model and a 5 story frame model.
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H® I: Design Values of the Friction Pendulum Bearing

Dead Load 800 kg / Unit
Vertical Stress 20 MPa

Diameter of Friction Material 22.3 mm

Surface Roughness Ra = 0.03 um
Radius of Curvature of Upper Plate | 0.5 m
Frequency/Period 0.705 Hz/ 1.42 sec
Restoring Stiffness 16,000 N/m

Total Displacement of Design 400 mm

Plate Material SC45C Steel
Surface Coating Material/Thickness | Cr / 50 um
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1% 1: Friction Pendulum Bearing System
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X 2: Characteristics for Friction Materials

=x A& PI Unfilled GM BR CF
D% (g/em’) 1.34 2.17 2.28 3.95 2.09
QAR E (keflem?) 1,428 330 178 170 245
AL (%) 9.0 350 300 220 300
&GS (kgffem?) 41,000 5,700 8,700 11,300 8,000
FAEE (kcal/m hr T) 022 020 0.28 0.40 0.40
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¥ 3: Characteristic Values of Friction Materials

Material fo vo (mm/s) frnax fmin a (s/mm)

Polyimide 0.1 6 0.102 0.08 0.05

Unfilled 0.1 6 0.143 0.06 0.02
GM 0.1 6 0.180 0.10 0.02
BR 0.1 6 0.190 0.10 0.015
CF 0.12 6 0.185 0.12 0.015
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1% 8: Seismic Response and Isolation Ratio of
the Rigid Mass Model with FPS
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1% 9: 5 Story Frame Model and
Seismic Responses at EPGA 0.1g of
Taft Earthquake
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1% 10: Tested Seismic Response and Hysteresis Curve with the Polyimide Material Compared with
the Analysis Results at Taft Seismic Record of EPGA 0.4g
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23 11: Analyzed Seismic Responses and Hysteresis Curves with the Polyimide and Unfilled PTFE
Materials at Taft Seismic Record of EPGA 0.4g
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1% 3: Characteristics of the Polyimide
1% 4: Characteristics of the Unfilled PTFE
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(b) Hysteresis Curve
1% 5: Characteristics of the Glass Filled PTFE
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(a) Friction coefficient vs Velocity
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(b) Hysteresis Curve
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19 6: Characteristics of the Bronze Filled PTFE
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(a) Friction coefficient vs Velocity
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(b) Hysteresis Curve
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1 7: Characteristics of the Carbon Filled PTFE
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(a) Friction coefficient vs Velocity




