10893839 b (awgd 13m0 GO0E (i y 3
. .- &0 -
g 4 gl gwwod Jlail
PN W NCPRPR VYRR IS SER TR WP SPRPRT
Sl Sl asly ot 33T o250 jas puckige o3l (655 (g 2ils =)
36 Ol oKl Ol jes wdige odKEs bl =Y

5355 G5 Ay odhal 51T oKl (Ol e pedige Lokl ¥
Sl Sl dly ot 33T 68235 (O e ki bl —¢

http://journalisss.ir

mzahrai@ut.acir 3 VY008 0NNV sy Bt Ol 8 *

oS>

303 O 4 58 Jlall ows 53 o pastas bajle slos ) 3 Shee cins by ol ol fraosd b 23S slad 3l
IS a4 Of 3 ab clals )l 2S5 4585 655 Sl cgr akisi ol 5 Shol gla Sl e Slaked 5 18
350l Ans 55 oS il 35150 5 (S pelaaiinr Jlab b IS Glagtenn ol 0di3 S L Ol ee wdige sla s 5
Sl &S o2y Dslite (e b bbb J S 0t 53 S 5 S0 Slagtenn 53 S S0 o S |3 e > g
05 Gz gl s .wléjjlcjb.w;,;ﬁo}u:ﬁ 6u)u);,ﬂjwowﬁ,,,u%,‘ il OUS L glag s
L Qg 4 s S Jlasl Joms 55 (5 mss G 03 edipdg)lr— (Sauol e e Sl b v ss J 28 (s S i
b o plamil L 5 0ys S 1 baeslen (slos J bl )l 2alS gl 15 oslise sl 53 oo i 5 (9551 od L
(o3 @ 4 5 bl 8,8 13 5l 5 5m 0T 3 Shas ABAQUS 3 5udows sl Jl3dle 5 3l oslisa b Jlast 16 Sisle
Sl pome 3 Cbaws 5 oML SRl 5 020 (s Gus Sebes 4 Jsb g il b Jos lad e 5 Shes 5
sl e 53 Mgy S1n s it Sla e Aglin ool OF 31 1 (550 Sl (530 O o5 4 5 i ot
s e e gl 53 (5 W 5 ea gl Gllas cbie b ss 5 Ses b S Sl LS Gl S
Sl ot S o B AISC bl il 1 1y 03 et JLail (gl gles ) b By o8 (5 a5 ol
4 00 el 5 A Jed b g el (551 Gl Sl gy e sl s (651 S Sl sae Olgsa solgniy
g el sl sley 3 J S

s 08515

Bt Skl Lo (6 S5 (g s B 0k pigolrm Sl S ¢ elan g3 28

Numerical Analysis of a Two-Level Friction Damper with a Cover Plate in the

Beam-to-Column Moment Connection
Hadi Asgari, Seyed Mehdi Zahrai*, Mehdi Vajdian, S. Mohammad Mirhosseini

Abstract

In previous earthquakes, many steel frames suffered damage to their ordinary rigid moment beam-to-column
connections. As a result, the use of multi-level control systems in structures has gained attention from engineers in
recent years. The main idea in this system is to combine two separate control systems with different stiffness and
strength, thus creating dual seismic behaviors. In this study, a two-level friction-yielding damper passive control system
is presented for beam-to-column connections, and its cyclic behavior is evaluated using nonlinear static analysis with
the finite element method using ABAQUS software. The evaluation results demonstrate that the performance of the
samples improves with an optimal ratio of length to thickness. This improvement is reflected in increased stability and
area of the hysteresis curves, ultimately leading to higher energy absorption. Additionally, the hysteresis curvesindicate
a ductile behavior for the proposed damper in the moment connection. Moreover, the obtained hysteresis curves show
that the system reliably dissipates energy at different earthquake levels, satisfying the seismic criteria for special
moment resistant connections based on the AISC code. The proposed damper serves as an energy dissipating device,
effectively dissipating energy at different levels of earthquakes by facilitating slip and yielding, thereby controlling the
seismic response of the structure.

Keywords

two-level control system, friction- yielding damper, Top plates, ductility, nonlinear static analysis
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