
Lesson TwoLesson Two

Proto Type Passive Dampers

Classification of DampersClassification of Dampers

• Type one: Passive dampers 
Do not change damping property once they are 
manufacturedmanufactured

• Type two: Active dampers
• Type three: Semi-active dampers

Can change damping propertyCan change damping property  

In which part of the building  p g
can we  install dampers?

Dampers have to be installed not to 
i t f ith th b ti d thinterfere with the beauties and the 
functions of buildings where we live.

Four possible places to install dampers
1)Mass dampers on the roof) p
2)Inter story dampers between the two  

stories 
3)Coupling dampers between the separated3)Coupling dampers between the separated 

structures
4)Distribute dozens of small dampers) p

Inter story dampery p
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Analytical model to take into 
considerations the stiffness of 
the damper supporting members

( )：damper

Stud columnK-brace the damper supporting members. 



small dampers
In the case we can not find out enoughIn the case we can not find out enough 
room for large scale dampers, numbers 
of small dampers are assembled and 
installedinstalled

LYP 
steel 
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Proto Type Passive DampersProto Type Passive Dampers

1)Oil damper1)Oil damper
2)Visco elastic damper) p
3)Steel bar damper
4)St l l d4)Steel panel damper
5)Friction damper5)Friction damper

1) Oil D1) Oil Damper

① piston① piston
② piston rod
③ pin③ p
④ inner cylinder
⑤ outer cylinder
⑥⑥ orrifice
⑦ oil
⑧ packing⑧ packing

Structure of Oil DamperStructure of Oil Damper

M h i l ti fMechanical properties of a
linear oil damperlinear oil damper

 
CvF =

F

CvF
F :resistance

δ
F  :resistance

C  :viscous oefficient

V  :velocity

δ:displacementδ:displacement 



Installment of oil dampers
into steel frame office building
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According to on site measurementAccording to on site measurement,
no dampers: h1=1%      → with dampers: h1=5%

2) Visco-Elastic Damper (VED)2) Visco-Elastic Damper (VED)

Viscoelastic material p
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Mechanical properties of VED
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(a)linear type Diene  elastomer
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(b) Frequency dependency
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(b) Temperature dependency

Generalized Maxwell ModelGeneralized Maxwell Model

Unit Maxwell Model Dash pot
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Six-Element Model forSix Element Model for 
a Dien  Elastomer VED

η1 =4.2(kgf・s/cm )2

η1 η2 η3 η2 =0.52(kgf・s/cm )
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Applications
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3) Steel Dampers3) Steel Dampers

a :proportional limitp p
b :elastic limit
c :upper yield point
d l i ld i td :lower yield point
e :tensile strength

Plastic strain energy

εy≒0.2%
ε = 20－30%εmax 20 30%

σ－ε relation of steel  

Steel loop damperSteel loop damper

elevation 20-30mm

plan

Load-deflection relation

p



LYP steel shear panel damper

荷重(tf)

dimensions
2-3mm荷重(tf)

Stiffener to prevent the 
panel from buckling

2-3mm

変形(mm)

Load-deflection relation WeldedLypPanel.mpg

4) Friction Dampers4) Friction Dampers

t ti di k tlidi t rotating disk typeone way sliding  type

Conclusions for Lesson Two
• There are already many passive dampers that have 

large amount of energy absorbing capacitylarge amount of energy absorbing capacity
• Some dampers work only when the ground motion 

is quite strong.q g
• Some dampers yield energy loss at the sacrifice of 

accumulation of damage
• Some dampers are frequency dependent or 

temperature dependent
S i d i d• Smart passive dampers are required

END of Lesson TwoEND of Lesson Two


