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Combining Damping Solutions
Fluid Visco-Elastic Dampers (FVEDs) are made up of a combination 
of traditional fluid viscous dampers and spring elements. These 
types of dampers have been successfully used in the aerospace 
industry for many years and are now being used in structural 
applications for seismic and wind protection.

Although most buildings have enough lateral stiffness provided 
by the building frame and can be simply upgraded with pure 
dampers, some buildings can greatly benefit from a small amount 
of additional stiffness. The additional stiffness can be provided 
by strengthening the frame or by simply adding FVEDs.

FLUID VISCO-ELASTIC DAMPERS
BY TAYLOR DEVICES

• FVEDs are economical and a fraction of the total 
cost as shown in the Hotel Stockton case study.

• FVEDs are available in forces up to 1800 kip (8000kN)

• FVEDs have stable performance over a wide 
temperature range and are 100% tested.

• FVEDs are used to provide additional stiffness 
in a building. This makes them a great choice for 
retrofitting soft story buildings.

• FVEDs can be used in combination with traditional 
dampers.
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The analytical studies predict that the retrofitted structure will have a significantly improved performance when 
compared to the original structure. In particular, the upgrade will ensure the existing structural members will remain 
elastic by limiting the seismic demand on the structure. This upgrade will greatly reduce the damage in an earthquake. 
The seismic upgrade cost of $1.3 million was about 5% of total $24 million construction cost. This amounts to $9/ft2 
($96/m2) of the $165/ft2 ($1,780/m2) total cost. 

CONCLUSION

Fluid viscous dampers have been extensively researched (Constantinou and Symans, 1992) and implemented in the 
upgrade of many structures, including the seismic retrofit of the historic Hotel Woodland (Miyamoto and Scholl 1996). 
FVDs provide an economical way of improving the structural response without losing any floor space. This was the 
chosen seismic improvement method for this building as it reduces the second floor drifts by introducing viscous 
damping, thereby reducing the seismic demand on the superstructure. FVDs were strategically placed in the structure 
to optimize their effectiveness without interfering with architectural features of the ground floor. A total of 20 damper 
bays were utilized. Initially, only linear fluid viscous dampers were considered for the upgrade, however, this approach 
necessitated using relatively large devices to meet 
the performance criteria. In addition, this did not 
address the torsional irregularity of the building. 
To mitigate these problems, FVEDs were utilized in 
four damper bays. The nearby table summarizes the 
damper properties.

Device No.
DBE
Capacity,
kip (kN)

c, k-sec/in
(kNsec/mm) α K, k/in

(kN/mm)

FVD
FVED

16
4

210 (934) 
300 (1334)

100 (35) 
125 (44)

0.5 
0.5

None
144 (50)

STRUCTURAL UPGRADE

This project included the nonlinear seismic analysis, development, and implementation of an innovative seismic 
retrofit strategy for a six-story non-ductile reinforced concrete 145,000 sqft (13,470 m2) historic building. Dynamic 
and nonlinear static analyses verified that the building had a weak soft-story with inadequate post-yield capacity, and 
a large torsional response. The analysis indicated that the existing building was seismically deficient and would not 
be able to withstand the design earthquake forces.
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