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Studies on friction base isolators
X. Wang', C. Marsh", and A. Pall™

ABSTRACT

paper deals with friction type base isolators
he pure—-friction system (P-F) and resilient-friction

Using the computer program DRAIN- 2D for tilme<

lysis, various intensities and frEQUEDPl es of
re 3mplo;edhln'the simulation. The peak relative
:wj the maximum accelerations of the mass were
ticular attention 1is Qﬂﬂmﬂl133 the effect of the
S S af the R-FBI system. It is shown that the slip
| ases sharply as the elastic restoring force of
lncreases. Several sensitivity analyses for
n the type and intensity of the excitation were
nd parametric studies were performed. Preliminary

are tests were -conducted: to -check the theoretical
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INTRODUCTION

Ffect useful reductions 1n the
Jlldlﬂgs due to seismic ground
te in any of several manners, O
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utrdducing material with a high hysteretlc dampling
n the ground and the building, excessive motion
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1n the first time interval is then-

2
agt (2)

., the relative velocity between

body and ground 1s taken as zero, thus the initial conditions for

each time interval are:

by incorporating these initial conditions
ds to an expression for the absolute displacement of the body

=1
E =1 BBy = Epglbien Xg( ) ¢
Lo . .

1<t< tﬂ; ﬂ_2;314r

fln(tn-}_) 2% O r  Up {tn—l) = un-—l (tn-—l)

Solving equation (1)

le

at time t, for continuous sliding:

=13 2 [ (-1) 2t +

X = s P * Py n-1

n-1
+ pdig‘z (_‘_]_) K-tkz; LOT tn_

k=2

This is represented 1n Fig.1
ground and the body are plopted a
To include stick-slip behaviour,
and the final expression Decomes:

(a) ,

where tﬂma*velocities of i Ene

gainst time.

an additional term is required
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when Jr € equation of motion of th
as- € body can be expressed

BiL) + ofult) = =2 e <ok L) (4)
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oxpressions Bt W and u.: as Dbefore 1leads to the

C
SR s .
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W

(5

chere 0 St < t,;; 0 57Tst, and:
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. (E) - f olsine (£-1) [(-1) ™ g-% (v)1dv + u, , (E, ) cosw (t-t,,.

Tl
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e £ = L S L, T &< g Sk = 2, 3,8, .-

This relationship 1S used to provide a check of the results given
by DRAIN-2D.

Computer simulation
Time—-history dynamic analyses ware made for a body on a

sliding surface with a spring restraint. Varying the fraction
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Fig.2 represents +he relation D

displacement and the friction coefficient g
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