e Slal> )51 SG 3 eoliiw! b | Ren (guiu,lee s (gloj ) HLid ) S gy
! solol a3, | ginlihs ;Lo

Ol e ol o oMl él)‘T ol (i pale g« g (5 lomo oy s 0uSLAGIS ((y pos cwidigeo 09,5 )
P ouSs

3l AWl ed b (slas 2 sla )b Sow o leo goae (LeS s 4 cils (VL Cenglie 5 (B |Sen (slao oo 42 5
1 oty ol (60Y58 (sl ST e 5l onlial Loy Lo i3, Sets g onlin sl Sal, 51 Sy il Jghlasl gy S5
S8, adllas jslare ay 358 o0 (Byme Jgome (sl Al S0 o Slos Sgegr S L (ngs 69Y58 (g aidlen S1,000 S5 callie ()]
AR e 5 eolil b golgig Slhee slas 2 )b, G 5 03 plonl (lRialeshaisad (omis como Tailigoleiiny 515
Gl G 5 )l Il sl sz s SIS oliiing Slie a5 was e (LS (glas 1 ol @IS 0D (o) S
Shoeo b anlio )0 (raizean 05l oolinul pdy IS5 gae G olsie 4 o151 Gl oo calply ol Caglie 5 S5 SLSU
2ol ol el i pln T VY s oSl job @ oolerinn Slisi s o 655 ST ¢ Jsens (ol adl>
ORI b (golerinn FTpme 45 wasge i il ol Jate 55k anjlee 4 s3leiing STiee dKen slasiy)lee DML
Wlgi oo coml odoe 50,57 38 peta b g sl o 15en wjlee slaBy mie Sgupp 9o o)like g b las > L,
Os 9 b 15 (saijlee b anlie Sy (it e Sloj 4zl JlodiSe Soles 5o S Wl ) sl osle a0 SH A
el o0 AF 3ga> )3 (S0le b 4 |y 4l oy Slaiwls (s ol STie a0 0 Lt @l ab ploxil 515

a3 oo als | Slib (B S0 Res ol S8 aissleiin S (05 A8LAl (e amo

s,z o (glas 2 U85 (goY 98 STree I Sen (uiloe SBsullS S5l

Enhancing The Seismic Behavior of Concentrically Braced Frames Using An Innovative
Steel Ring Damper

Abstract

Although Concentric braces have high stiffness and strength, they develop undesirable energy
dissipation capacity and ductility due to the bracing member buckling under cyclic loading. Using
steel dampers is one of the appropriate methods to improve the braces behavior. Therefore, in this
paper, an innovative steel ring damper is introduced with the aim of improving the performance of
conventional ring dampers. In order to study the behavior of the proposed damper, first the
verification of the experimental specimen was performed, and then the hysteretic behavior of the
proposed damper was investigated using Abaqus software. The hysteresis curve results
demonstrate that the proposed damper has a stable and symmetric hysteresis curve without

stiffness and strength degradation. Therefore, it can be used as a ductile member. Also, in



comparison with the conventional ring damper, the energy dissipation and stiffness of the proposed
damper are on average 3.7 and 4.3 times greater, respectively. To overcome the disadvantages of
concentric braces, the proposed damper was installed on the diagonal brace. The results indicate
that the proposed damper, with its stable and symmetric hysteretic behavior, has enhanced the
hysteresis curve of the concentric braces and can play a role of a structural fuse due to the
concentration of most of the damage. Finally, a nonlinear time-history analysis was conducted to
compare the concentrically braced frame with and without a damper. The results show that the
proposed damper can decrease the maximum base shear about 94% on average. Also, adding the

proposed damper to the concentrically braced frame decreases the story drift of some stories.

Keywords: Concentrically Braced Frame, Steel Damper, Hysteretic Behavior, Cyclic Analysis
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