Sff? af?adfr'?ﬂ C' L
C ont, EHI'E‘H‘ gFKe & ,J
{ ! Jué :‘Llf, EI?Q!'-H = 2] .ﬂ“f?(}f ' oronto / /
. O 'B\gffrﬁi':'ﬁﬂ?f]{ rl arl
- -.-l- _..-O fl {'—-".II

ated f]"‘ict' :
B 10N sli 1
Zekai Akbay! and H P brace&,

adienne Sismique

Actively regyl]

ﬂ.lUk M : Ak[an:’_

gtructural framework of buildings to re

teris *
devices called Actively Regulated Fricti

These braces are designed to monitor and
interface during seismic action. The

praces implemented as passive ener dissi :
kept constant. The passive fri.ctj.?:?;} braﬂclepaatilon devices

,g CSB (Constant Strength Friction S1li
e 2511 be demonstrated by the CO[?H Braces). The effectiveness of the ASB

1n '
g 8ystem with these energy dissipation

INTRODUCTION

| A rece_nt t'rend in the structural research environment in dealing with
selsmicC de_s:t.gn ls_to use systems such as energy dissipation devices that defend
+he building against the effects of seismic actions 1in order to prevent or
reduce the da{nage [Kobori]. In all applications the energy dissipater exhibits
. stable nonlinear restoring force hysteresis that enhances the damping capacity

of the structure.

e in some cases designed to operate under
ismic action in order to delay the built

of vibratory energy ([(Pall]. However, in most cases the energy dissipation
devices are designed to supplement the ductility supply of the building and
will only be operational during the large amplitude response segments to ground
excitation [Filiatrault, Whittaker]. The principle 1is to complement the energy
dissipation capacity of the building by increasing the ductility supply which

will reduce the strength demand. In other words, the two groups of energy
tructural strength.

rgy dissipater that
ructural stiffness

The energy dissipation devices ar
low vibration amplitudes during the se

and strength.

The purpose of this paper is to p
called Actively Regulated Friction S11
the problems encountered with
paters. This bracing system includes an

which activates the energy dissipation mechanism a
response. The energy digsipation 18 accorr}pllshed allc?nga Pl
under a clamping load on the structural bracing. The s11ppag
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The stiffness, strength, and ductility of the building with triction bracipa
are uncoupled and are designed independently to provide the I€quired balancs
For example, the brace stiffness is designed by selecting a specific brace
configuration and cross-sectional drea. Brace strength is designed by Sselecting
the clamping force on the friction interface. The operation of the paszi--
€nergy dissipation devices are verified in scaled model of a multistorv building
SXperiments on the earthquake platform [(Whittaker]. Experimental resylts showsd
Slgnificant reduction in the building response under ultimate limit state ground
motion, :
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contrary to ;he FOHV§nt ior}al applications where the accumulated vibrati

onergy ©of the building 1s being dissipated near or at the ult:i_rnad"i“L ]Ifa l?nal
r he seismic response, the use of .ASB will prevent the build-up of the vei.breai? Ol]f-
energy in the early stages of seismic response. Enerqgy digsipation is moni;zgzd
and actively corrected. to retain the building response below damage threshold
the ASB dEVlFle can be Lnstall'ed to existing bracing or can be implemented witt.'x
~ew bracing 1n different configurations such as chevron, X and K. The eccentric
bracing could a}so be used so that a staggered seismic defence system 1is used
shere the yielding beams provide the last line of defence.

The prototype desiLgn of the active energy dissipation device, Fig. 1, 18
hased on a passive device developed in part by one of the authors and reported
ag "Friction Slip Braces" [Whittaker]. The mounting of the device to gtructural
bracing within a simple frame is demonstrated in Fig. 2. The main alteration
in the design of the device is: its capability of controlling the pressure On
+he frictional interface to regulate the strength of the brace component.

OPERATIONAL FEATURES

Operation:
me of the ASB 1s controlled by 1ts energy dissipation

device. The device is, like the one in CSB, a preloaded friction shaft and
rigidly connected to the bracing. Brace 18 allowed to slip axially through
the friction interface when the axial ]oad exceeds the friction force developed
under the requlated clamping force. Thus, when the slippage OCCuUrs, an gmount
of energy (equals to brace axial load times the slip displacement) 1S dissipated
prior to any structural damage. Under increasing ground pgls_es, the clamping
force on the friction interface 1s increased to give an additional strength toO

the brace.

Basic operation sche

The slippage along the friction interface 18 coerced during the early

stages of the building’s response by reducing the clamping force on the gri?};;on
interface when the response amplitudes are small. Early :|.rut1em'<:J.t:::pr;t1 O tien gﬁ
dissipation prevents the build-up of vibrational energy and reduces the S g

demand under large ground pulses during the middle portion of geismic motion.

in this study. The clamping
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Response of ASB building 18 presented under impulsive and harmonic actigps

A very simple and preliminary operation algorithmils adc;pted ir;.r t;'m? lﬁf.f?-plf;&
mentation of ASB. Comparisons with other conventional rame types indicate
very favorable influence of ASB to reduction of response amplitudes.

Further research will include multistory building response Simulatione

with ASB and search for other operation algorithms to establish a design guidelg:
for upgrading of seismic deficient buildings using ASB.
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Force displacement relation of ASB
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Figure 6 Displacement response under

harmonic excitation.
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Figure 7. Force displacement relation of ASB
under harmonic excitation.
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