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OBJECTIVE: reduction of the seismic base 
shear demand on the building through the 
installation of fluid-viscous dampers

DESIGN QUESTION:
How to size the dampers?
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U-LS = undamped linear structural model
U-NLS = undamped non-linear structural model
NLD20-LS = linear structural model with non-linear dampers leading to  = 20%
NLD20-NLS = non-linear structural model with non-linear dampers leading to  = 20%
LD20-LS = linear structural model with linear dampers leading to  = 20%
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RESULT:
Proposal of a 5-step procedure for 
the design of fluid-viscous dampers 
to be inserted in new/existing frame 
structures, accounting for:
- viscous dissipation in the 

damper system, and
- hysteretic dissipation in the 

structural elements (“behaviour 
factor”)

Design strategy + 
Performance objective
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maximum damper velocity vmax :

• either numerically obtained from 
FE time-history analyses

• or even analytically estimated:
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