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Table.1. Selective Testing for Behavioral Modeling Damper
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Fig. 12. Test Results and Behavioral Model for damper subjected
to excitation force with 40 sec. period
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slS t Jde 5l eslinad b g5l o] (V) Jya=

f ¢ C, K, f
(HZ) (rad /sec) (N .sec/ mm) LYV (kN)
0.1 0.628 2200 0.35 8.15
0.125 0.785 2000 0.35 9.51
0.167 1.047 1950 0.35 14
0.25 1571 1900 0.35 174

Table.2. The Results of Modeling by Kelvin-Linear Model

oLz (7) Jsa 3 bapislesT cpl S5l edel s =l

GO — g, 5 O i = g0 e (Caslodd esls

Sl o b awolis 53 Lilesl ol gl sdal s
el 0 03,51 (18) S 3 o slS Juke


www.sid.ir

Sebd s 5 (S LSS sdn

G pelal sy b ST 6l g5k, Jie &)

J3Sbe g5l CLJ (") Jso=

f o C, K fq
(Hz)  (rad /sec) (N sec/mm) (N /mm) (kN)
0.1 0.628 2200 6000 8.158
0.125 0.785 2000 12000 9.518
0.167 1.047 1950 18000 14.04
0.25 1571 1800 50000 17.14

Table.3. The Results of Modeling by Maxwell Model
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Abstract:
New techniques in seismic design of structural systems are based on flexibility and energy dissipation

approach. In this approach, the role of energy dissipaters is quite important. The behaviors of these devices
and the way they dissipate energy have always been a concern for many researchers to improve the
efficiency of these important parts of the structural systems. There has been a large-number of investigations
on behavioral aspects of energy dissipating devices capable of using in seismic design of structural systems.
The concept of adding dissipating supplemental devices to a structure assumes that much of the energy
imposed to the structure from a transient will be absorbed, not by-the structure itself, but rather by
supplemental damping elements. Among them, viscous devices have received considerable attention. The
behavior of these energy dissipaters are dependent, not only on the relative velocity, but also on a large
number of other parameters including relative displacement, compressibility of fluid, internal friction etc.
The behavior of viscous devices are also dependent on the frequency of excitation and their thermal
conditions. Determination of mechanical characteristics of these devices is usually based on experimental
studies including cyclic tests in different amplitudes and frequencies.

In this study, a new type of viscous dashpot in which the main body of the device has been made of
contractible steel bellows (developed in HIEES) is chosen for experimental studies. The viscous device has
the capacity of 500 kN and axial deformability of + 1somm . The tests have been carried out using an actuator
capable of providing axial forces up to 300 kN in cyclic tests with displacement range of +120mm . Axial
forces on dashpot and resulted deformations on the device during experiments have been used to find the
relationships between applied forces and induced relative displacement and velocity on the device.
According to the results, the dashpot shows a dominant viscous behavior. It also represents a small frictional
behavior in order of 10 kN (on average). The device also shows a frictional feature that is proportional to its
internal fluid pressure. This feature is due to a small asymmetry in manufacturing some parts of the device,
but it can be used later to.improve the behavior of contractible dashpots. To be able to develop a model for
this device, the test results are used in the form of cyclic behavior and time series. The time series results
show the fact that there is not a linear proportionality between forces and velocity experienced by the
dashpot in all the range of excitation frequencies. In addition, according to the test results, damping constants
for this device is also dependent on the excitation frequency. Different types of behavioral models have been
examined for the device. The proper model is proposed based on the three element type Maxwell model. The
model can be further improved to represent the pressure dependent frictional forces in this dashpot.

Keywords: Energy Dissipaters, Experimental Studies, Contractible Dashpots, Frictional Behavior, Viscous
Behavior
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