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Bracing Elements, To enhance energy dissipation and prevent buckling in concentrically
Steel Double Straps, braced frames (CBFs), steel yielding dampers have been suggested,
Energy Dissipation, however, most of them have drawbacks, including differing tension-
Finite Element Analysis. compression behaviors, complexity, and lacking a straightforward design

method. This paper introduces the Double Round Tube-form Yielding
Parts (DRTYP) Steel Damper, which exhibits consistent tension-
compression behavior, easy manufacturing, and a simple design based on
two relationships. The damper dissipates energy through two circular tube
parts - one in tension, the other simultaneously in compression. The paper
illustrates the damper's hysteretic behavior through lab tests and finite
element analyses (FEA). Based on FEA results for DRTYP dampers with
various tube dimensions, two relationships, linking initial stiffness and
yielding strength to geometric features are provided. Also, a
straightforward procedure for damper design in multi-story buildings with
chevron bracing is suggested. To demonstrate the damper's efficiency in
reducing seismic responses, its application in a 5-story building is
discussed through nonlinear time history analyses. Results show that using
appropriately designed DRTYP dampers can reduce the building's
maximum roof acceleration and maximum base shear, on average,
approximately 30% and 20%, respectively, compared to conventional
CBFs.
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2
Record R PGA PGV 3
Earthquake Year M Station Dir Es)
ID (km) (9) (cmis) o
o
Northridge america 1994 | 6.7 Beverly hills mulhol X 12.39 0.62 28.8 S
Northridge america 1994 | 6.7 Beverly hills mulhol Y 12.39 0.45 31.39
Northridge america 1994 | 6.7 Canyon country - WLC X 12.44 0.4 44.38
Northridge america 1994 | 6.7 Canyon country - WLC Y 12.44 0.47 41
duzce turkey 1999 7.1 Bolu X 12.02 0.73 55.93
duzce turkey 1999 7.1 Bolu Y 12.02 0.8 65.87
kobe japan 1995 | 6.9 Nishi-akashi X 7.1 0.48 46.8
kobe japan 1995 | 6.9 Nishi-akashi Y 7.1 0.46 38.25
Imperial valley america 1979 | 6.5 Delta X 22.03 0.23 26
Imperial valley america 1979 | 6.5 Delta Y 22.03 0.35 33
Loma prieta america 1989 | 6.9 Gilroy array #3 X 12.42 0.368 45
Loma prieta america 1989 | 6.9 Gilroy array #3 Y 12.42 0.56 36
Chi-chi taiwan 1999 7.6 CHY101 X 9.94 0.34 65
Chi-chi taiwan 1999 76 CHY101 Y 9.94 0.4 109
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