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ABSTRACT: 

Passive energy dissipation has been used so far to dissipate the unwanted energy due to earthquake 

and heavy wind actions. The complete failure of the structures that has occurred in the past due to 

catastrophic earthquakes may be avoided with the use of such devices. The study is concerned 

with the use of accordion metallic dampers that uses hysteretic energy to dissipate the unwanted 

energy due to earthquake. It consists of corrugated thin walled tubes installed as a brace connection 

in the frame. The axial deformation of the accordion damper enhances the lateral buckling capacity 

and results in maximum reduction of the damaging measures. The study emphasizes the use of 

such dampers and in-depth analysis will be performed in order to assess the nonlinear performance 

of the dampers installed in the building.  

  

INTRODUCTION: 

During the last decades, many researches have been concerned about the development of 

supplemental passive energy absorption devices especially hysteretic metallic dampers. In this 

regard, many different types of these devices have been developed for different purposes with 

different capacities and potentials.   

Thin-walled tubes are considered to be the most common shape and probably the oldest shape 

utilized in impact energy absorption. Plastic energy can be dissipated in thin-walled metallic tubes 

in several modes of deformation, including: inversion, splitting, lateral indentation, lateral 

flattening and axial crushing. From the point of view of energy absorption capacity, it was found 

that axial crushing of circular tubes provides one of the best devices. An axially crushed circular 

tube can undergo one or more of three distinct deformation modes: Euler buckling, concertina 

mode of deformation, and diamond mode. Using accordion thin-walled tubes has been suggested 

by Motamedi and Nateghi-A as a hysteretic metallic damper [Motamedi and Nateghi-A., 2004]. 

This damper utilizes the capability of accordion thin-walled tubes for excitation of axisymmetric 

concertina buckling mode as a damping mechanism which in turn increases the amount of the 

energy absorption under axial cyclic loading. Fig. 1 shows the use of such metallic dampers in 

residential buildings. Such dampers avoid the yielding of structural member and thus complete 

failure of the structure may be avoided. With the increasing demand and in reduction in damaging 

measures use of such metallic dampers have increased. Present study will be based on the nonlinear 

performance of dampers subjected to base excitation, the method of analysis will be time history 
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analysis (nonlinear dynamic analysis) and nonlinear static pushover analysis to determine the 

capacity of the building equipped with metallic dampers.  

 

Fig.1 Use of metallic dampers in building (Google search) 

 

LITERATURE REVIEW: 

Research Papers: 

IZURU TAKEWAKI [1997] studied optimal damper placement to minimize the sum of 

amplitudes of the transfer functions evaluated at the undamped fundamental natural frequency of 

a structural system subjected to a constraint on the sum of the damping coefficients of added 

dampers. This problem is a kind of inverse problems. In this paper, an efficient and systematic 

algorithm for the optimal damper placement is proposed for structural systems with an arbitrary 

damping system(for example ,proportional or non-proportional).The features of the present 

formulation are to be able to deal with any damping system e.g., proportional or non-proportional 

,to be able to treat any structural system so far as it can be modelled with finite-element systems 

and to consist of a systematic algorithm without any indefinite iterative operation. 

 

Z. G. WEI, J.L. YU, R.C. BATRA [2005] studied Thin-walled circular cylindrical shells are 

used widely as energy absorbing devices since they are inexpensive, efficient and reliable. It is 

important to examine various features of their response in order to predict the energy-

absorbing property and to estimate the associated crushing forces. An understanding of axial 

crushing of thin-walled shells under quasi-static loading has been well established over 

the past two decades. Generally, due to very low rate of deformation, the inertia and strain 

rate effects play a negligible role and the progressive buckling mode is obtained. The 

progressive buckling under a quasi-static load results in folds that generally occur at one end 

of the shell, though these folds may appear in different forms, such as axisymmetric, 

concertina, and mixed mode. When a shell is subjected to a sudden axial load, the response is 

dynamic plastic buckling, which may be quite different from progressive buckling. 

Wrinkling will occur along a large portion of the length, and folds may also occur if the 

load is severe enough. The energy- absorbing characteristics of elastic–plastic shells under 

International Journal of Scientific Research and Review

Volume 7, Issue 11, 2018

ISSN NO: 2279-543X

Page No: 287



impact are often associated with folding mechanism of deformation. In the first part of the 

paper we use a perturbation method to analyze the buckling of simply supported thin 

cylindrical shells under high speed axial impact. Subsequently, the buckling of circular 

cylindrical aluminum shells under low-speed axial impact is studied using the finite element 

method and the influence of imperfections is investigated. 

 

R.  G. TYLER [1978] presented the results of tests carried out on tapered steel energy 

dissipaters are given, together with the design methods which have evolved. By employing a taper, 

the metal along its length is utilized for energy absorption to the fullest extent, which makes for a 

compact device which has found application in a stepping chimney at Christchurch and in a bridge 

in Dunedin. The round type was developed because of its suitability for providing damping in any 

direction in a horizontal plane in a base isolated building and the plate type for its cheapness in 

providing damping in a single direction. 

 

AMADEO BENAVENT-CLIMENT [ 2011]   Energy dissipating devices (EDDs), also 

known as dampers, are giving rise to technology capable of minimizing inter story drift and 

increasing the earthquake resistance of buildings, to achieve performance-based seismic design. 

EDDs have been used for a decade and continue to attract attention in the field of earthquake 

engineering Mechanisms studied and used for passive energy dissipation include metal yielding, 

phase transformation of metals, friction sliding, fluid orificing, and deformation of viscoelastic 

solids or liquids. The EDDs based on the yielding of metals commonly known as hysteretic 

dampers are among the most popular. The present study focuses on the application of hysteretic 

EEDs to the seismic retrofit of buildings. In order to develop cost-effective retrofit solutions, it is 

of paramount importance to have practical and sufficiently accurate design procedures, able to 

define the EDDs that satisfy target building performance levels for a given earthquake hazard. 

 

D. FOTI1, L. BOZZO2 AND F. LO PEZ-ALMANSA [1997] The study consists of 

assessing the 2-D seismic dynamic response of three reinforced concrete frames (with, 

respectively, 3, 7 and 15 storeys) equipped with energy dissipaters. This research shows that 

such devices are efficient to reduce earthquake induced forces and at the same time 

maintaining inter-storey drifts between reasonable bounds provided their number is 

enough and they are properly designed. In this paper the parameters of the dissipaters are 

not necessarily constant along the height of the building. One of the objectives of this 

paper is to join two separate design approaches: classical earthquake engineering design 

based on ductility and more recent energy dissipation design mainly based on equivalent 

damping. A design trend should be the integration between these two approaches. 

Dissipaters based on friction and plastification of metals (that could be analyzed with 

classical ductility tools) have been selected. 
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R.I. SKINNER, R.G. TYLER, A.J. HEINE AND W.H. ROBINSON [1980] The development 

of hysteretic dampers for the protection of structures against earthquake attack, carried out at the 

Physics and Engineering Laboratory over the past six years, is described. Details of both steel and 

lead devices and their application to bridges and base isolated buildings are given. Steel devices 

are designed to absorb energy by plastic deformation in torsion or bending, while lead devices rely 

on plastic extrusion or shear. The characteristics of PTFE sliding bearings are also described and 

the possibility of using this type of bearing to permit sliding on base isolated systems, and to allow 

dissipation of energy in joints in conventional structures, referred to. The most promising 

development is in the lead rubber bearing in which the properties of load-bearing and damping are 

combined in one unit. 

 

CONCLUSION: 

Study of past literature review reveals the advantages of use of passive energy dissipation devices 

as a means of dissipating earthquake energy. The reduction in the critical damaging measures such 

as storey drift, top storey displacement, acceleration reveals the formidable potential of such 

metallic devices which uses hysteretic energy to dissipate the earthquake energy. Moreover, 

optimal damper placement results in maximum reduction thus the efficiency is enhanced. Number 

of trials are required in order to assess the optimal damper positions. Lastly, area of the hysteresis 

curve of damper gives the energy dissipated by the dampers.  
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