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Rotational friction damper compared to other dampers 

Damptech rotational friction damping system is protected by a patent originally granted in 1999, and 
most recently in 2014, and registered in many countries around the world. The rotational friction 
mechanism is exclusively under the ownership of Damptech. The rotational friction dampers present an 
advanced technology, with high reliability and economic and technical advantages. Not surprisingly, the 
Japanese construction industry, which is one of the leaders in implementation of seismic-protective 
technologies has chosen Damptech dampers for installation in large-scale domestic projects. 

In the following, a broad comparison between the rotational friction dampers and other damper types is 
made: 

1- Linear friction dampers 

   

Linear (unidirectional) friction dampers are conceived as the older generation friction dampers, in which 
prestressed bolted connections with slotted holes are used. Grigorian and Popov (1993), Giacchetti, 
Whittaker et al. (1989) and Fitzgerald (1989) reported studies on this type of dampers. 

The linear friction dampers offer certain advantages such as high energy-dissipation capacity and stable 
cyclic behavior, which are considered the core advantages of all friction damper types, including the 
rotational friction dampers. Despite of these positive properties, the linear friction dampers suffer from 
some disadvantages such as: 

 the variation in their behaviour due to corrosion on the steel plates (frictional interfaces). If the 
engineer cannot predict the friction coefficient, the device cannot provide reliable friction.  

 dimensional limitations for the projects that require high deformation capacities. Most national 
codes limit the length of slotted holes, since the steel plate can be weakened.  This limits the 
allowed displacement of linear friction dampers, and there is a risk that the damper will “lock” if 
the damper bolts hit the end of the slotted holes during an earthquake. 

 abrasion of friction surfaces after a limited number of loading cycles with subsequent capacity 
degradation. The damper is not reliable over a project’s lifetime. 

 stick-slip phenomena.  Sticking occurs when the device does not slip at the predicted design 
force and a higher force is needed to activate the friction. A linear friction assembly is more 
susceptible to sticking than rotational friction, because rotation friction has the advantage of 
variable angular displacement and velocity. 

 insufficient out-of-plane stability of brace members in some installations.  The more a linear 
connection is elongated, the less stable it is to out-of-plane forces, and therefore has a higher 
risk of device failure. 
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Damptech rotational friction dampers are in fact a new generation of friction dampers which have all 
inherent merits of the frictional dampers but avoids their disadvantages. Some of these issues are dealt 
with in the section entitled “Frequently Asked Questions”. 

2- Metal yielding systems (BRB, ADAS, etc.) 

 

ADAS 

 

BRB 

As their name implies, the underlying mechanism of these systems is the yielding of steel components, 
through which the energy induced by the earthquake is dissipated. The cyclic yielding (accumulated 
plastic deformations) during a strong ground shaking absorbs energy but some disadvantages are: 

 An earthquake results in damage to the dampers and the need for their replacement with new 
ones or at least inspecting their condition after each earthquake.  

 Due to the expected series of after-shocks, the time available for replacing the damaged devices 
is too short which may reduce the overall protection level and result in damage to the primary 
structure in seismic events that follow.  

 For some metallic dampers such as BRBs, the extent of damage cannot be easily estimated 
which may reflect in a detailed and costly condition assessment of the system.  

In contrast, Damptech rotational friction damping systems are capable of going through hundreds of 
earthquake-induced loading cycles without any damage and maintaining their operability during the 
after-shocks. 
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3- Viscous dampers 

         

Viscous dampers belong to the category of velocity-dependent devices; velocity dependency implies 
that the force induced in the device during an earthquake is a function of the velocity of the dynamic 
loading.  

 if an earthquake with characteristics different from those assumed in the design shakes the 
structure, the supporting braces are likely to be damaged due to the over-response of the 
viscous dampers, leading to a disruption in the damping system operation and potential damage 
to the primary structure as well as the viscous dampers.  

In comparison, the forces induced in the rotational friction dampers are independent of the velocity. 
Damptech dampers cannot exceed their slip capacities even under earthquakes much stronger than the 
design ground motions; this means that the structure equipped with such dampers is not exposed to 
severe overstressing.  

Most importantly, the use of fluids in the viscous dampers poses the hazard of leakage, the main 
consequence of which is that 

 viscous dampers have the need for a comprehensive health monitoring and maintenance of the 
dampers during their service life, a requirement which is often overlooked and difficult to fulfill 
in many countries. 

The special mechanism inherent in rotational friction dampers eliminates the need for health monitoring 
and regular maintenance except after a massive earthquake, when all primary structural members of 
the building and all of the dampers (regardless of their type) have to be inspected.  

Finally, viscous dampers exhibit oval-shape force-displacement relationships under cyclic loading, for 
which the amount of dissipated energy for a given force level is much lower than the energy dissipated 
in rotational friction dampers; therefore,  

 viscous dampers provide lower damping in comparison to rotational friction ones. 

                              

Viscous Damping                    vs.                Damptech Rotational Friction Damping 
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Why Damptech and rotational friction dampers 

The designers, builders and property owners typically choose our dampers because: 

1- They are more economical and available at lower prices compared to other dampers with similar 

technical characteristics; 

2- Due to the specific frictional mechanisms they are damage-proof during their operation in 

seismic events; 

3- Do not require any procedure for health monitoring and maintenance/repair; 

4- Can be easily modified or replaced if any damage eventually occurs in extreme events; 

5- Can be manufactured to perfectly meet the requirements and limitations of each particular 

project; 

6- Can be installed in various configurations and are compatible with various architectural layouts; 

7- The dampers are compact and small in size compared to their force capacity; 

8- They provide the highest energy dissipation capacity in comparison to other types of damper 

devices; 

9- They use a simple mechanical principle of operation which results in almost rectangular force-

displacement loops, non-degrading behaviour throughout cyclic loading and stable properties 

during the service life of the structure; 

10- The rotational friction dampers deliver additional stiffness and damping simultaneously; 

11- They are not dependent on the velocity of the loading imposed by the structural vibrations; 

12- Can maintain a constant slip force under earthquakes with intensity much higher than that 

assumed in the design, thus protecting from damage the supporting braces and the primary 

structure; 

13- They are not susceptible to fatigue induced by repeating lateral loading such as wind action and 

minor earthquake events; 

14- Have flexible design which covers broad range of force and displacement capacities; 

15- The rotational friction dampers can be easily and quickly installed on the construction site. 

Please contact us for further information, info@damptech.com 


