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Table 3. Mechanical Properties of steel
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Fig. 1. The geometry and parameters determining
the specifications of the specimens (all sizes are in
mm)
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(mm) (mm) (mm) (I;m) h/b  Specimen
8 16.5 100 80 4.85 DSSHI1
8 16.5 100 90 5.45 DSSH2
8 16.5 100 100 6.06 DSSH3
8 16.5 175 100 6.06 DSSH4

Table 1. The geometrical specifications of slit dampers
with constant width of blades (First group)
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Table 2. The geometrical specifications of elliptical slit
dampers (Second group)
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Specimen Sy Uiy ry A,(mm) H Fnax (KN) Ag o, (MM) EalJ) Kinitial

DFF 3.13 101.43 17.86 5.71 118 10.21 29735.53 43.32
Group 1

DSSH1 2.2 25.14 21.06 9.57 28.2207 15.62 15559.83 27.27

DSSH2 1.63 24.72 21.42 13.14 27.5 15.36 14789.10 26.15

DSSH3 1.16 21.92 21.51 18.54 24.5 15.09 11454.67 25.74

DSSH4 2.39 37.55 19.48 8.15 40.5 16.28 20372.76 27.67
Group 2

DESH1 1.8 46.13 31.74 17.63 53 21.13 36415.50 29.01

DESH2 1.92 37.47 25.37 13.21 44 234 30284.54 26.89

DESH3 2.25 36.22 26.37 11.72 42.5 25.88 28598.79 25.91

Table 4. Summary of experimental results
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Abstract:
Controlling systems are modern systems of designing structures that have become widely used in the
building industry today. One of these control systems is the use of a damper. These systems can be generally
categorized into active, inactive, semi-active, and hybrid systems. Among the mentioned systems, the
inactive dampers do not require the use of an external power source. Contrary to conventional methods of
designing earthquake resistant structures in which major earthquake energy is absorbed by the yielding of
specific points of the structure (typically, the ends of the beams and columns in the moment frame systems),
in inactive control systems, the major part of this energy is absorbed by certain devices which are called
seismic dampers. One of these types of dampers, which can be replaced after damage from large
earthquakes, is the Steel Slit Damper (SSD). Steel slit damper is a kind of inactive energy depreciator with
behavior dependent on displacement. Steel Slit dampers are mainly made of metal or special alloys that are
easily yielded and have an acceptable performance to dissipate energy under severe seismic loads. In these
dampers, the blades between the slits dissipate seismic energy by absorbing non-elastic deformations and
prevent it from being transferred to the main structural members.

In this study an investigation on experimental behavior of steel slit dampers was performed. One
specimen was considered as a reference without any slit, 4 specimens had slit with constant width and cross
section but different height and 3 specimens had elliptical slit with constant cross section and different
height. Cyclic loading was applied to all the specimens in the form of displacement control and the results of
experiments such as load capacity, absorbed energy, stiffness, ductility and damping were presented and
compared. In addition a numerical study was performed by finite element software (ABAQUS) and the
results showed a good correlation in comparison to experimental results. The experimental study showed that
elliptical split dampers had better performance in terms of bearing capacity, ductility and energy absorption,
with a mean increase of 73.76%, 15.91% and 129.49%, compared to slit steel dampers with constant width,
respectively. A noticeable point about the steel dampers with elliptical slit was that in addition to increasing
the bearing capacity, the displacement capacity as well as ductility increased, while in the dampers that have
been investigated, the simultaneous increase in load capacity and ductility has not been found. Also in
dampers with elliptical slit the more length of slits was participated in energy dissipation, strength and stress
tolerance compared to the dampers with constant width. According to the experimental and numerical results
obtained from this study, it can be concluded that the use of elliptical slit dampers with respect to the
performance in terms of bearing capacity, energy absorption, ductility and displacement capacity, has a
significant effect on seismic performance improvement in comparison to dampers with constant slit width. In
these dampers (with elliptical slit), the ratio of height to slit width (h/b) equal to 4.85, has shown the best
performance compared to other h/b ratios.

Keywords: Steel slit damper, Cyclic loading, Elliptical slit, Bracing frame, Finite element.
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