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ABSTRACT 

This paper is concerned with seismic analysis and design of structures with added viscoelastic (VE) 
dampers. Based on the experimental and analytical results obtained earlier, a seismic design procedure 
for structures with added VE dampers is proposed with an example illustrating the proposed design 
procedure. Comparisons on the seismic performance between the ~iscoelastically damped structure and 
a conventionally designed special moment resisting frame are carried out. It is shown that the proposed 
design procedure provides an alternative safe and economic solution for earthquake resistant structures 
under current seismic design regulations. In addition, it is shown that with a sufficiently large design 
damping ratio, such as 15 % in this study, structures with added VE dampers may remain elastic or 
experience only minor yielding under most current design earthquakes. 
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INTRODUCTION 

Earthquake resistant design and retrofit of structures using energy absorption devices have received 
considerable attention in recent years (ATC 1993, EERI 1993). Among the available devices, 
viscoelastic (VE) dampers have shown to be capable of providing structures with considerable added 
damping to dissipate the seismic input energy (Aiken and Kelley 1990, Zhang and Soong 1992, Bergman 
and Hanson 1993). . 

Recently, comprehensive experimental and analytical studies on the application of VE dampers to 
structures have been carried out. Results from those studies show that the VE dampers are very effective 
in reducing vibrations of structures at all environmental temperatures under mild and strong earthquake 
ground motions. (Chang et al. 1992, 1993, 1995). The ductility demand of structures with added VE 
dampers can therefore be significantly reduced (Shen et a1.1995, Chang 1996). Studies also showed that 
damping ratios of the viscoelastically damped structures can be accurately estimated by the modal strain 
energy method and seismic response of the structures can be well predicted by conventional elastic and 
·inelastic structural dynamic theories (Chang et al. 1995). In addition, experimental studies on a full­
scaled steel frame show that damping in the structure can be significantly increased by incorporating VB 
dampers and that the damper design procedures experienced from the small scaled models can be used 
for full-scale structures (Lai et al. 1995). 

This paper describes a design procedure for seismic retrofit and for design of new structures with 
added VE dampers based on the ahove studies. A design example of viscoelastically damped structure 
following the recommendations of NEHRP (1994) is made to illustrate the proposed design procedure. 
Analyses are also carried out to compare the safe and economic features between the viscoelastically 
damped structure and a conventionally designed special moment resisting frame. It is found that the 
proposed design procedure for viscoelastically damped structures described in this paper provide a safe 
and economic alternative for the design resistant structures under current seismic design regulations. 
Results from this study also suggest that with a design damping ratio of 15 %, it is possible to design a 
viscoelastically damped structure which performs elastically or experiences only minor yielding under 
strong earthquake ground motions. 
















































