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ANTI-SEISMIC DEVICES
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* Da Luz Huspilal - LISBON, PORTUGAL

09 P Industriale secured

CISQKICIM certifi catlon for its Quallty

. o
W UL Troped dNadarc

(IS0 9001).

FIP Industriale has been the first
italian manufacturer of structural
bearing, anli-seismic devices and
expansion joint boasting a Quality
Assurance System certified at the
highest level, from design to costu-
mer service assistance.

150 9001 - Cert. n., 0057
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HITEC protocol
Worth of note are also the tests carried out on the Caltrans SRMD Test Facnhty at the Unwersrty

the maximum desugn velocrty of 1.6 m/s and for the Lourelro Bridge (Portugat) Further to
In niversi i llfornia Berk FIP In rial n n- Am VI

dampers manufacturing Company pre-qualified for retrofit ot the Golden Gate Bndge. Moreo-
A T I i vi | or Cal . 5 :

number of structures worldmde protected by FIP lndustrlale s anti-seismic devices, gives con-

ments are controited by shock tlansm|55|0n units designed for 5000 kN and + 1100 mm;
the Taipei 101 Skyscraper in Taipei - Taiwan, one of the world’s lallest buildings (508 m),
whose tuned mass damper implements FIP Industriale’s special fluid viscous dampers,
designed to have different behaviour to earthquakes and windstorms;

the Rion-Antirion Bridge in Greece, benefits from the world’s longest fluid viscous
dampers (11.3 m pin-to-pin length);

the twins St. Francis Shangri-La Towers in Manila - Philippines, where viscous dampers

are installed into the structure according to an ARUP newly developed and patented
configuration;

the Stonecutters Bridge in Hong Kong, 1018 m main span, protected by the world’s
most advanced shock transmission units (maximum force 8000 kN).
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RINGS
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through vulcanization.Their beha-

viour can be modelled as linear, by

means of effeclive stifiness and

equivaient viscous damping.

Usually they are manufactured with
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i.e. with equivalent viscous dampmg

10+15% at 100% shear strain

(HDRB).

with the aim to i

ping by hysteretlc shear deforma-

tions of the tead.

The equivalenl vis un damping

can he up t(} 30%. T nshitutive
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modelled as linear or non-linear,
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according to the used code.

Foree [kN]

Setling up for tesling of two 1150 mm diameter Els
al FIP laboratory.

LRB under shaking lable testing at
the National Technical University of Athens, Greece.
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Ele as installed in he "Da Luz” Hospilal, Lisbon, Porlugal.

LRBE ae inslalied in an ulfice building in Ualy.

Classification and graphic representation (plan view) according to the european standard EN 15129 “antl-sclsmic deviees”
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SHIDERS
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ADCCSS under lesling al lhe Eucenlie Laburalory,
Pavia, llaly.

10000 kM varlical luad DCCSS.

A Nal surface slider wilh sleel hyslerelic dampers for
lhe Crescenza Viaducl, ltaly.

A fal surface slider with sleel hyslarslic dampare
as installed in the Marquam Bridge, Oregan, USA

Classification and graphic representation (plan view) according to the curopean standard EN 15129 “anti-sclsmic deviees

5

FIP INDUSIRIALE



6 FIP INDUSIRIALE



S~ S~ S~ lﬁlﬁ. o~
e [V s
11

Flu1d Vlscous Dampers (FVDs) are
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the reaction force of siii

lo Tlow Ihrough an oril

and.-’or valve system.

ThF‘ typical meP veloc n‘y Taw of

Different values of the exponent o

can be provided on request.

Yoree k¥
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Displacement [mm]

Experimentai nysieresis ioops of a FvD

under sinusoidal input.

Foree [EN|

=3 L
imposed veiocity v and dispiace-
menl x according 1o the  law

load force, K is the stiffn

damping constant and «
The pre-load force can

LR~

b

avoid umplauum&lltb i
horizontal loads (e.g. braking f
in a bridge).

Ineplacoment [mm|

Experimentai hysteresis joops of a FSD
without pre-ioad force.

F\T1s for the Rinn-Antinon Bridge (Greece)
under teating at FIF laharatory

A F5ID far the Badia Nuova Viaduet
on the AT Highway, Italy

I VUs as installed in the luned Mass Lamper atcp
lhe Skyscraper Taipei 101, Taipei, Taiwan,

S
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A1 G as installed in the Ric Hhouamo bndge,
Duminican Repullic,

Classification and graphic representation (plan view) according to the european standard EN 15129 “antl-sclsmic deviees”
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A ateel hysteratic damper compnsing dnuble tapared
pin elements and 5TLs (Jamiuna Brdge, Bangladesh)
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Shaking tahle teats on masonry walls
connectad with SMANS

R

Huffers for viaducta on the TAG Motorway, Turkey

Stesl hysterstic dampers with crescent moen elements
as inslalled in lhe Adige Bridge al Albaredu, llaly.

SMADSs as installed in the Lasilica of Gan | rancesce
in Assisi, llaly.

Dutters as instaliad in the Somplage Undge, Italy,
lhe Mirsl swismivally isulaled bridys in Eurups (1974-1976).

Classification and graphic representation (plan view) according to the european standard EN
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Elastomeric Viscnelastic Dampers
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layers of elastomer which

ned in shear, connecting

1 iy I

vely moving parts of a

Usually they are instaile
cings in framed buildings.

damplng 15+20% at 10U% uhear
strain.

Force kN

Shear strain

l:xpenmemal hysteresis ioops of an EVED at

frequency 0.5 Hz, shear sirain = 100 %.

Shaking lable tesls on a reinforced concrele rame
wilh EVED alop chevron bracings.

Bn LVLD as installed in the Gentle-) ermi Sehec,
Fabrianu, Italy.

Classification and graphic representation (plan view) according to the european standard EN 15129 “antl-sclsmic deviees”

9 FIP INDUSIRIALE



e o T e -
l.lnnl_...l!.ll..lu__ln-l-I-

FIP INDUSTRIALE



L SHOCK TRANSMISSION UNITS ‘ GUIDE BEARINGS AND MECHANICAL FUSE RESTRAINTS
RESTRAINT BEARINGS
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AMER for the Viaduet 1.1, Caracas-Tuy Medio Railway

Setting up for testing at FIF lahoratary
nf a 5TL for the Storehasit Bndge, Denmark

A guide bearing for the Panagia Grevena
Section Bridges, Greece.

Veneriela (guided after failure)
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51 Us under insiallation
in lhe Slunecullers Bridyw, Hung Kong, China.

Resiraint devices for the 1usa Viaduct,
Messina-Palermo Highway, Ilaly.

Riun Anliriun Bridus, Grewue,

Classification and graphic representation (plan view) according to the curopean standard EN 15129 “anti-sclsmic deviees

11

FIP INDUSIRIALE



01LOZ INCN

FIP INDUSTRIALE

FIP INDUSTRIALE SpA

via Scapacchio 41, Casella Postale 97
35030 Selvazzano (PD) ITALY

T +39 049 8225511 F +38 049 638567
fip@fip-group.it

FIP INDUSTRIAL UK LTD

PO BOX 504

Cambridge CB1 OAP UK

T +44 1223 518286 F +44 1223 518287
fip-uk@fip-group.it

fipindustriale.it
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