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Abstract— The objective of mitigating the dynamic vibrations
in civil buildings smic evets ay beconsidered
of primary interest for safety and safeguard pusposes. Mostly
the n«d of realizing dissipative den:es able to couple
economy in the energetic supply of the control system and
CBectiveness in the mitigation of the dyasac effets pusbes
towards the adoption and the set up of mew strategies,
alternative to more classical control devices. In the paper cae
focuses on the posely of milgatin the efect iaduced i
civil structures by earthquakes by means of Magaeto-
Rheclogical (MR) dampers. \(odehng as well as design issues
are discussed, together with some aumerical and experimental
investigation demonstrating the potentials of such devices

Keywords— Smant Fhuids, Magneto-theological ~devices,
Structural Control, Dynamics, Modeling and Design, Experimental
Tnvestigation.

1. INTRODUCTION

N the last two decades R&D of structural vibration control

devices for buildings and bridges has been intensified in
order to answer the construction market needs that demand
more effective systems to reduce the damage caused on
structures by seismic and wind loadings.

Although the main purpose of a seismic desig is to protect
the population from the < 5 of a severe earthquake,
the protection of the building stock may also be regarded as an
important option during -xu conception and design process
often pushing towards the adoption of dymamic cotrol

techniques for mitigating the structural response uader
a,m( loading [1}{14], which are particularly usefol

y in the abseace of reliable forecasts of the seismic
amcersics 15306}
tures and, in particular, for historical or
‘mogumental buildings, where even analyses are difficult to be
performed [17]-[34], due to the need of low invasiveness and
impact on the structures of the provision, often reinforcement
techniques are preferred, also adopting composites materials

Onia Carbi s with the of Stcnal smd
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aubor - phooe: 0039 01 7683719; fux 00390S176S3739; emak
muw, i),

arnesro de Bartos & with the Faculty of Engineering at the Universty
o FORTUCAL (st a3

ssue 4, Volume 7, 2013

B35}37)

The interest in adopting semi-active control procedures for
civil engineering structures has been growing in the past years,
maily related to their flexibility and energy economy, and
also because of the possibility of adopting smart materials and
decreasing the invasiveness of the interveation.

Magneto-rheological (MR) fluids
considered as possible candidates for the realization of
structural  applications  [38-{41] aimed at
‘mitigating the effects of structural by realizing
counter-forces contrasting the incoming excitation.

In this paper some on-going research relevant to the
modelling and design of MR dampers for the vibratioa coatrol
of structures developed at the Universities of Naples and of
Porto is addressed.

esseatially

IL APPLICATIONS FOR CIVIL STRUCTURES
Magneto-heological Fluids (MRFs) are controllable fluids,
typically  son-colloidal suspemsions of micronized,
ally polarizable particles dispersed in a carier

When a magaetic field s applied to the fuids, particle chaias

form, and the fuid becomes a semi-solid, exhibiting plastic
that of gical Fluids (ERF:

Trassition to theological equilibrivm can be achieved in a
few milliseconds providing devices withLigh bandwideh

Therefore Magneto-heologic uader the action of a
msgaeic feld can reversibly pas from the e sscens
liquid state with free-flow to the semi-solid one with a
controlled stress-state.

They possess a load camying capacity higher than other,
more controllable, fluids, such as electro-rheological liquids:
moreover they are less semsitive to impurities and

y possibly

The achievable yield stress of modem MR fluids is in excess
of $0 kPa, allowing for devices capable of generating large
forces such as are required for full-scale installations in civil
structures

Moreover, MR fluids can operate at temperatures from —40°
to 150° C with oaly slight variations in the yield stress.
Consequently, devices based on MRFs are viable candidates
for installation in both exterior civil infrastructure applications
(eg. bridges, towers, etc) as well as enclosed applications
(2., buildings, secondary systems, etc.).
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