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Earthquake Friction Dampers
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Definition
Steel bracing with a friction damper at the

connection

used

in buildings

to dissipate

kinetic energy caused by seismic activity.
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Building Use Building Type
* owrise office *new
* owrise apartment » retrofit

= retail
#food service Development Status
* institutional *new technology

®*arena

Description
Traditional earthquake resistant buildings have
relied on ductility to dissipate kinetic energy
through large, inelastic deformations such as
twisting, cracking and bending. The repair
costs for the structure may be as significant
as the costs of collapse of the structure and
valuable contents, such as instrumentation or
electronic

records, housed by the building

may be lost as a

damage.

result of the earthquake

Earthquake friction dampers reduce the
problems created by dependence on structural
ductility by dissipating most of the seismic
energy mechanically, independent of the

primary structure.
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This
structures

makes the design of damage-free
economically possible. Unlike
concrete shear walls, earthquake
friction dampers do not have to be located
continuously one on top of the other which

allows for greater space—planning flexibility.

traditional

friction dampers consist of a
series of steel plates or sections with slotted
holes. They are specially treated to develop a
reliable They are clamped
together with high—strength bolts and allowed
to slip at pre—-determined
friction can dissipate a greater
energy than yielding steel plates or the use of
viscoelastic materials, dampering
devices are required to provide the necessary
amount of energy dissipation.

Earthquake friction dampers have negligible
fade over several cycles of testing. They are
not susceptible to temperature, velocity,
stiffness or degradation due to aging and do
not have to be replaced after an earthquake.
Friction dampers do not require maintenance.
They do not slip during wind storms or
moderate earthquakes. When they do slip, the
strain energy of the structure brings them
back to nearly their original configuration.

Earthquake

level of friction.

loads. Because
amount of

fewer

friction dampers are fabricated
recycled steel, concrete,
which reduces the amount of waste generated
during the construction process. When they
are no longer in use, they can be dismantled

and recycled again.

Earthquake

from instead of

Benefits

reduces structural costs (compared with

concrete shear walls)
-allows for flexible space planning
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Application

The wuse of earthquake friction dampers
reduces the structural costs over conventional
concrete shear walls by approximately 1.5%
of the total cost of the building. It also allows
greater space—planning flexibility than
concrete shear walls because the friction

dampers do not need to be placed one over
There is also a benefit to the

environment because the friction dampers are

another.

made from recycled steel. They dissipate the

seismic  energy mechanically,

damage caused by horizontal

preventing
deflections of
the structure. This protects the building and
The friction dampers do not
have to be replaced after an earthquake and

its contents.

can be reused multiple times.

Experience
One McGill Street, an 11-storey building
housing 165 residential suites, commercial

space and two levels of parking required the

use of 65 friction dampers to extract

seismic energy to safeguard the
structure from damage. The use of earthquake

sufficient

friction dampers has not caused any
problems, although there has been no major
seismic activity in the area to date. This new
technology is also being used to retrofit older
buildings including the Canadian government&
East Memorial and Sir John Carling Buildings
in Seattle

also utilizes this technology to safeguard it

in Ottawa. The Boeing Complex

from earthquake damage.

COST

The wuse of earthquake friction dampers
reduces building  structural costs  over
conventional concrete shear walls by

approximately 1.5% of the total cost of the
building.
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Information Sources
Tescult Inc. 85
Montreal,

Que. H9B 279
Tel: (514) 287-850

Contributing Expert

Dr. Pall

Pall Dynamics Ltd. 100 Montevista Dollard des
Ormeaux, Que. H9B 279

Tel:(514) 421-2605 Fax:(514) 684-8185

Ste—Catherine  St. W

£X

Tescult Inc. 85 Ste-Catherine St. W
Montreal,

Que. H9B 279

Tel: (514) 287-850

Jln
Or. Pall

Pall Dynamics Ltd. 100 Montevista Dollard des
Ormeaux, Que. H9B 279

Tel:(514) 421-2605 Fax:(514) 684-8185

2

dE0t

l

http://www.advancedbuildings.org/_frames/fr_t_building_earthquake.htm 4



Advanced Buildinas Technoloaies and Practices Buildina Structure

Farthauake Friction Dambers

[EsXZ]
Braced  Friction-Damping  Frames  Quell 8 1. NASHA SBeia i Xl
Earthquake forces, One McGill Street,
Montreal, Canada A
http://www.cmhc-schl.gc.ca/en/imquaf/himu/b ,/'€ |
uin_004.cfm i—*’f y

S T

GROUND FLODOE PLAN an

—

B - WA LDCARN OF L |
o L S
! 44

X GEE
He !J 5) ]

McGill Streetltf 11Z2] Montrol 2&0ILIS. CIASHH REXC mMIE Iote oz =2
ESHE&E 19954 otk 2=l X dile 6l JHKl RA=S2
ol o =: 35500m° 258 4 AN SHO0F B

A=HHAM Montrealllel HEs2 HHgY & =

P

| X = A EAHEHAHES. |
ot

|

01 —
, U SIESI R0 2asts 02 X SHESS
McGill StreetOil Ml N&E FSoIE FI8 F2H 5, 5 & o o 1= S0 WRYHS HH
o+ =2 T M- =2 = . o
ol @IS acloiorEtt, ASHeL A= 58S mnoz Jissie mad KRR PEAS &
B NASEO MESI Ak REMO ATNA w0l @400k
Ysi2I2lE MosE A8
SeMe HOPD, P, SISV A0 WIHHS ZHA Dol BF
010 Sl BEVEE 5101 HLUXE 2MA

e

2ict. =2l

Sr5| B0 EAMED) Lo Hlege FPZA HIES 6%, MMAS
HIE 1.5% ZE2&ACH.

ASEE A=S BE8Y Ol 2SUUNS Loy myeo gose oo o 2200

ZEot=s Ol ZHE2=2 Jtsothl ReUD & | coigs Das 2~ o0t Mo o2 W

XEtch A= J2He dAKEE @2 I muepfe s=™o2 gixst Tt gt

ol 80l XI&S MOGtD, &M Oty 2101 M&  FDBF( Friction Damped Braced Frames: W&

5= 210|Ct BHEE Soid D)ol XE mleie Mos

g2 Nd2z gt HIHE A=l 54
Ol e/Eote A= MAHot2 =22 X
KANE FXH0 Z2HASHH &A= E

Ct.

http://www.advancedbuildings.org/_frames/fr_t_building_earthquake.htm 5



Advanced Buildinas Technoloaies and Practices

Buildina Structure

Farthauake Friction Dambers

PALL Li&I&HIH
PALL Dynamics Limited, a Montreal-based
company= PALL W& EolEE Mgatn

HAHSHH MAZRE 2Zo6HAUCH

0
=
L]

HWESEHZ &= Ecis Zage HdZR0M W
HH2 BN A2 EHaECL(PALL WESHE=
Jtsn 20 7o AE ZSHO0IEA HEHO Al
22 FHHAUACH ONES 0&¥E EER 1NE
T3, oEE ot=sol 0lNdXls RS Dcdot
Ch. 08 2 & 3&X)

WEEH= A2 Sd0IER HELE SESS &
otz XS EZgHe UOE LEHEMD H= olu
NS 2AAZ = AT

L=tz oo =25, &5, 241 242 PALL
HWadgdHoles g 0IXIXA ¢, U8 =0x
wMg 2ot gt JdARES KAt ER0t
A =t WHEgHSEES 55 82 a0 ¢
ot= sSotoll OINAXIX & & H S UCH

= 0
o il - oL TEr connEcTion
e
ol o id
o P I.'.’ AR T AT
N | FOnCE
L L AR THELAKE
! - FORCE
Y
WHWEEHEES HUO HERS East Memoriallt

=

Ottawa2l Sir John Carling BuildingsE XZ& 6t
FF ASSUOH X2 CHHIE = AN 22

0l ALS SO

HWEIEH Scald e 3

BZEc, 2L L0} CH S0l A et
DRAIN-TABS ZRHS Z2#2 33X Hid
g, BHAIZS HAstAHel 2AS ASIRUCH 2

24

Aol g2 WMZEHSS HEE SEotsS

st 2= QICH 700kN(kilo Newton)2l 011124&
ols0l U= MHESES 5B s A=s29

600kN(kilo Newton)2l O0|7124& &t=0| U= A

=S20 WRHIHE &XIoHALCEH

65 Hl= LIHZEFH 2XME oHNot] 2
St

ol XN&ONUXE MO0 24

http://www.advancedbuildings.org/_frames/fr_t_building_earthquake.htm 6



