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Abstract:

The main purpose of this research is an experimental study of a type of rotational-friction
dampers with two slip loads and numerical study of the behavior of reinforced concrete frames
with this type of dampers under cyclic loading. For this purpose, first, the mechanism of action
of the proposed damper will be explained. In the next step, two specimens of rotational-friction
dampers with two different slip loads are investigated in the laboratory. Then, using the
Opensees software, a behavioral model is proposed for it and validated using experimental
results. In the final step, one story-one bay reinforced concrete frame in four states, (1) without
damper, (2) with rotational-friction damper with one slip load (RFD), (3) with the rotational-
friction damper with two slip load type SO01 and (4) rotational-friction damper with two slip
load type S02, under cyclic loading will be analyzed and the results will be investigated. The
results of experimental studies show that the effective stiffness in the final cycle for specimens
S01 and S02 were 109 and 128 tons per meter, respectively, while their effective damping in
the final cycle is about 0.48, which indicates the appropriate ability of experimental specimens
to absorb earthquake energy and reduce structural damage. Also, the results of numerical
studies of reinforced concrete frame show that concrete frame with SO0I damper has better
seismic performance because its ultimate strength is 15% and its dissipated energy in the final
cycle is 164% more than the ultimate strength and energy dissipation of the final cycle of the
frame without damper.
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Number of vertical arm =3

Number of vertical arm =2
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Displacement
Specimen Capacity (mm) H L W T S N
D1 | pz | (@mm | (um | (mm) | (mm) | (mm)
S 01 15 70 350 500 150 12 50 2
S 02 15 70 350 750 150 12 50 3

T= Thickness of plates, N=Number of vertical arms
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