Sl loS Wiy yleo b oww jlgo SLOWIL lo ) ff Gl U 3 4
S29Twlio S, b
T blb gy St ere eliil S

Ol 0l o San b 5 e ol Ol joe pndign OLedL3 o3l A2 ulid 1S =)

http://journalisss.ir

Olnl Ol o San b 5 e o8l Ol joe dige O3, slewd =Y

arazavi@usc.ac.ir AYVEOAVY oy §yds AQ\J@'#

oS>

Ll lles S o 555w baes 3 ey b alilie (6l slos ) pslie pis Ol a0 1y (o005 a5 U BleS d)lee Lol
Sl los ) sl Db Jrass al 53 s T ol s G (slo3 ) b, L3 cinss Bl 5 W5 4 ot
T sle3 ) gl (ioman 5 48 8 513 s 3550 s Jsb 5 ol S Ik Il 93 3 OB LS dlge b o (s slge
5 Il 505,83 epln oo A3 S amylis BRBF-SMR) o35 o Ol — b LS dyjlge 6855 ot b
Osos 5 S8 Sl 93 53 5 5580 Glaptenns b aib & 5§ Olewtle 55 jskite cpy 3 a8 5 5 5 55 (g lge wlas
Sla ol d3ls 5,55, YT S 5 ks Jie 3pdome Dl 18 05 53 o3lu S, Kbl ol e s S b
B sl 5 amlis S0uS b Llen Cdyys 5 Slib dyys Jold baosla glos ) gl 23 8 s Sloj az )l
lJ_ u\é )b ,Lp}.,a}' oU}S d}}é g.)b U:‘\JLQS .L.J)L@,‘ L:' aJ\.\Ir )Lé.a LA@\)L« )L’L“)) }}.s.é.: s lad QL&J Gu J._,:JJ§ Ajb‘ )\J}A_}
Glas o 55,8 5L gl (e 4y S Al OB cd b Bl e Ol s S gl dlas YL
Sl Kl e g e Sl 50 s sl sl Slas 5 b o g BB Ol sl
b gl A3l Ghae Sl e R ok s RS s 5 apd s aten 5 e OB b
Ly s g e |l i Slsew by 5 Ol A5 a5l S S sl s 4 ol S sk sla s
SIS 0515
V\JM g;».ﬂ..l).) cg;.é.!.)b ‘Lf’L‘-) 49_0;1\)[3 J;J?J cuu &LAS Ju.v)l.@.d c&\a)]’ LSJJT uL?

Seismic performance assessment of buckling restrained braced frames based on

resiliency aspects

M. Ehteshami Moeini, S. A. Razavi Tabatabaei

Abstract

The buckling-restrained braced frame (BRBF) is an appropriate lateral system for resisting seismic excitations. It is
not yet an ideal system since there are deficiencies regarding the performance of this system. In this research
resiliency of the reduced-length buckling restrained braced frames (RL-BRBFs) were assessed and compared with
conventional buckling restrained braced frames (BRBF) as well as dual SMRF-BRBF. To do so two 4 and 9 story
structures with conventional and reduced core length BRBs with diagonal and inverted chevron brace configuration
were designed, then, the frames representing the lateral behavior of the structures were modelled in finite element
software and time history analyses were performed on the structures under a set of 20 ground motion records.
Seismic response of the structures including drifts and residual drifts were compared and reported herein. The results
indicate that the reduced length BRBs have much better seismic behavior especially in the frame with moment
resisting braced bay beam. The dual frame did not exhibit much different behavior compared to the braced frame with
moment resisting braced bay beams. The moment resisting beams of the braced bays designed for the expected
moment improved the drift response, plastic stiffness, and performed almost similar to the dual frame designed for
25% of the base shear. Furthermore, RL-BRBs are replaceable, repairable, and more cost-efficient compared to
conventional BRBs due to smaller size of the reduced-length buckling restrained braces (RL-BRBF).

Keywords
Seismic resiliency, Buckling restrained brace (BRB), Time history analysis, Drift, Residual rrift
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Inverted V braced frame

Elastic pipe (RLBRB ONLY) BRB core area (cm?) Braced span beam Braced span column b
P10X0.625 /v W12X35 W14X53 ¢
P14X0.625 AT W12X35 W14X53 Al
P16X0.625 Yo/A W16X36 W14X53 Y
P16X0.625 Yo/A W16X36 W14X68 \

b £ (g ks dulee SB =Y Jguer
Diagonal braced frame

Elastic pipe (RLBRB ONLY) BRB core area (cm°) Braced span beam Braced span column b
P10X0.375 o W12X35 W14X53 ¢
P14X0.500 VTV W12X35 W14X53 Al
P16X0.625 YA W16X36 W14X53 Y
P16X0.625 YA W16X36 W14X68 )

ik § 65 e CB Y g
Diagonal BRB frame + smrf
SMRF beam SMRF column BRB core area (cm’) Braced span beam Braced span column b
W12X35 W14X53 Vo W12X35 W14X53 ¢
W16X57 W14X53 %A W12X35 W14X53 Al
W16X67 W16X89 ARTAN W16X36 W14X53 Y
W16X67 W16X89 YYA W16X36 W14X68 \
il 4 (V) Og)58 d)lge B £ Jgdr
Inverted V braced frame

Elastic pipe (RLBRB ONLY) BRB core area (cm’) Braced span beam Braced span column b
P14X0.375 \Y/4 W16X57 W14X38 4
P16X0.500 AT W16X57 W14X38 A
P20X0.500 ARZAY W16X77 W14X145 v
P20X0.625 £1/4 W16X77 W14X145 1
P20X0.625 Lo/y W16X89 W14X211 0
P22X0.625 VA W16X89 W14X211 ¢
P22X0.625 AT W16X89 W14X283 Al
P22X0.625 OL/A W16X100 W14X283 Y
P22X0.625 08/A W16X100 W14X283 )
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Diagonal braced frame

Elastic pipe (RLBRB ONLY) BRB core area (cm°) Braced span beam Braced span column b
P10X0.500 /v W12X35 W14X38 4
P14X0.500 V4t W12X35 W14X38 A
P16X0.625 Yo/A W12X35 W14X74 v
P20X0.500 ARAAY W16X36 W14X74 1
P20X0.500 Yo/0 W16X36 W14X145 °
P20X0.625 ANV W16X36 W14X145 ¢
P20X0.625 £1/4 W16X45 W14X211 Al
P20X0.625 Lo/y W16X45 W14X211 Y
P20X0.625 Lo/y W16X45 W14X211 \
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