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Abstract: The formulas of horizontal and vertical resilience of friction pendulum system were derived
and the influences of horizontal displacement on vertical restoring stiffness were discussed. Subse-
quently, according to the drawbacks in the existing base-isolation design of the friction pendulum sys-
tem, the implementation process and issues needing attention in the iterative solution of the equivalent
linearization parameters based on the standard design response spectrum were emphatically discussed.
Meanwhile, an isolation scheme for a friction pendulum system was developed, which determined the
effective radius of curvature by considering the influences of the expected isolation period and friction
effect, and selected the friction coefficient on the basis of the distribution of static axial force. Finally,
combined with a practical engineering case, some factors such as the isolation effect, distribution of in-

ternal force, and displacement between rubber bearing and friction pendulum system under different
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combination conditions were compared and analyzed. As a result, the two schemes can achieve the

goal of intensity reduction design. The internal force distribution on each support in the latter scheme

is more discrete than that in the former due to the influence of three-directional coupling. Tension phe-

nomenon may occur in the friction pendulum system, so tensile structures are necessary for practice.

Attention should focus on the spatial torsion problems and control the bearing lifting amount in the iso-

lation scheme of the friction pendulum system.

Keywords: base-isolation design; friction pendulum system; rubber bearing; equivalent linearization

parameters
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Fig.3 Flow chart of isolation scheme layout and design pa-

rameters selection of FPS
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Table 1 Example calculation conditions
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Table 2 Response data of spectrum iterative process
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Table 3 Parameters table of rubber bearing

el LRB500-11 LRB600-1  LNR600-II
fiff A () 14 1 3
K./ (kN'mm ') 1.27 1.58 0.98
(B85 %) (100%) (100%) (100%)
Ky/(kNemm ") 5.04 6.05 —
K,;/(kNemm ") 0.84 1.01 —
F,/kN 40 64 —
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Table 4 Parameters of FPS(part)

s o~ (kNﬁr/n”) (kNﬁr/nﬂ F/kN
FPS1  0.04 19.84 0.48 19.60
FPS3  0.03 9.39 0.30 23.48
FPS4  0.06 48.70 0.78 121.76
FPS17  0.05 38.17 0.73 95.42
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Table 5 Parameters of isolation layer calculated by differ-

ent equivalent linearization methods

- L Hwang %"

X Y X Y
K,/(kN'mm ')  18.14 19.24 18.33 19.48
02/ % 0.08 0.01 0.09 0.01
Eun 0.30 0.32 0.58 0.58
D,/ mm 218 173 223 177

F /KN 301 275 301 275
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Table 6 Influence of different vertical stiffness on param -

eters of the isolation layer
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5 1] i D=25mm  D=200 mm

S
X Y X Y X Y

K,/
(KNernm-") 181 19.2 184 195 19.3  20.6
fRy#%/% 0.08 001 009 0.04 0.05 0.04
et 0.30  0.32  0.30 0.33 0.32 0.34

D,./mm 218 173 219 174 223 170
F,./kN 301 275 383 347 467 415
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Table 7 Structural period before and after base—isolation

PR 1 2 3
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tory of isolated bearings
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