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Energy Dissipation Systems for Seismic Applications:
Current Practice and Recent Developments
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Viscous Fluid Damper

Viscoelastic Solid
Damper

Friction Damper

Basic S - o SRS o
Construction ﬁ
Idealized
Hysteretic g /’ _\ o f‘ :
Behavior \—’/ § ( [ 5 [ / 3
Displacement Displacement Displaceant Displacemant
Idealized Force Force Idealized Model Force
Physical E—E—o —_ m—: Not Available 2__,—. e
Model - Displ. -
Displ. Displ.
Advantages - Activated at low - Activated at low - Stable hysteretic - Large energy
displacements displacements behavior dissipation per cycle
- Minimal restoring - Provides restoring - Long-term reliebility | - Insensitivity to
force force - Insensitivity to ambient temperature
- For linear damper, - Linear behavior, ambient temperature
modeling of damperis | therefore simplified - Materials and
simplified. modeling of damper behavior familiar to
- Properties largely practicing engineers
frequency and
temperature-
independent
- Proven record of
performance in military
applications
Disadvantages | - Possible fluid seal - Limited deformation | - Device damaged - Sliding interface
leakage (reliability capacity after carthquake; may | conditions may
concern) - Properties are require replacement change with time
frequency and - Nonlinear behavior; | (reliability concern)
temperature- may require nonlinear | - Strongly nonlinear
dependent analysis behavior; may excite
- Possible debonding higher modes and
and tearing of VE require nonlinear
material (reliability analysis
concern) - Permanent

displacements if no
restoring force
mechanism provided
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