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A study on the characteristics of friction pendulum
isolation bearings
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Kim, Young-Joong Huh, Young-Cheol Kim, Byung-Hyun
ABSTRACT

The friction pendulum type seismic isolation system (FPS) has been developed to provide a simple
and effective way to achieve earthquake resistance for buildings. The major advantages are: the
isolation frequency can be easily achieved by designing a curvature of the surface and does not depend
on the supported weight of a structure. The function of carrying vertical load is separated to the
function of providing horizontal stiffness. Next the friction provides sufficient energy dissipation to
protect the structure from earthquake response and resistance to the weak external disturbances such as
wind load and ground vibrations due to traffic. In this paper, the friction coefficients are evaluated
from number of experiments on the FPS test specimens. The relations between friction coefficient and
the test waveform, velocity, and pressure are reviewed and further works are discussed.
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¥ 1: Specification for Sliding Teflon Bearings

T £ Stainless Maximum Maximum Maximum
Specification | Type of Teflon | YP° oSteel Surface Bearing Pressure | Coefficient of
Roughness ( um) (MPa) Friction
Unfilled, filled, | ASTM A240, .
AASHTO woven type 304 0.5 RMS (R) 13.8-24 0.04-0.12
Standard spec. of ASTM A167 or | Degree number
the State of New ‘éﬁ‘;‘;“fi ﬁ';;js ASTM A240, | 8, 10 (025) | Not specified eﬁ”‘;’m‘e’:’“
York ° type 304 RMS (R,) pe
Califirnia
. ASTM A240, | 0.076 RMS (R,) . Based on
Standard Special Unfilled A Not specified .
Provision type 304 plus lubrication experiment
. . ASTM A167
Ontario Bridge Unfilled and ’ 0.25 AA CLA .
Design Code filled typ; 304 or (Ro) 30-45 0.03-0.12
etter
. ASTM Al67,
opss 1203 | Unfilled with 1 0 Ta0s o | 025 AA CLA 30-45 0.03-0.06*
lubrication b (Ra)
etter
Unfilled and Grade 316 S16 | 0.15 AA CLA .
BS5400 filled BS970, BS1449 (Ro) 30-45 0.03-0.16
. . Unknown, .
DINa141, part 12| 0 hed [poluon resioane| POlshing and | €0 ZEELSTH | et
po ¥ pe lubrication expe
*Depending on type of Teflon, lubtication, and pressure

PTFE Matari Polished Stainless
200.00 Steel N
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1y 2: Friction pendulum bearing system
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- 409 -



¥ 3 A7) a9 4 bR WY Ay

23 NEea

NgBel gt e WE BRI A5 IF AL AAYAY 25 MPag 7]
FLE 17.5 MPa(70%), 10 MPa(40%)9] 3gA = 223 A}
 SHEEY SR e P¥e AT 45 mmE V1Foz FR4E vHsY AYsAT. Fuas)
0.00556 Hz*¥ ¥l 0.03333 Hz, 0.06667 Hz, 0.2 Hz, 0.4 Hz, 0.66667 Hz $02 we}Aw Aztie 3
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19 5: Hysteresis Curve of the Unfilled PTFE
(Average Pressure=25MPa, Velocity=0.97mm/s, Amplitude=45mm)
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Z1¢ 6: Hysteresis Curve of the Unfilled PTFE
(Average Pressure=25MPa, Velocity=12mm/s, Amplitude=45mm)
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¥ 7. Hysteresis Curve of the PTFE with Graphite
(Average Pressure=10MPa, Velocity=12mm/s, Waveform: Sine(left) or Triangle(right))
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9 10: Friction Coefficient of Unfilled PTFE at Constant Velocity of 12 mm/s
(Surface Roughness 5 um)
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19 11: Friction Coefficient of Unfilled PTFE at Constant Velocity of 100 mm/s
(Surface Roughness 0.3 um)
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