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Effect of Long-link EBF Mechanism on Seismic Performance of Steel CBF

LI Gang, ZHANG Tian-hao, DONG Zhi-qian
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology,
Dalian 116024, Liaoning, China)

Abstract: In order to study the effect of long-link eccentrically braced frame (EBF) mechanism
caused by part of braces in chevron concentrically braced frame (CBF) failing in earthquakes on
collapse resistance capacity of structure, a 6-story chevron CBF structure was built in ABAQUS.
Incremental dynamic analysis (IDA) and vulnerability analysis were carried out to compare the
collapse resistance capacity with and without long-link EBF mechanism, and analyzed structural
damage evolutionary process. The results show that long-link EBF mechanism changes the failure
process and the generation and development of weak story are controlled, which significantly
affects structural seismic performance. The collapse margin ratio is raised by 20% of the
numerical example models. The flexural stiffness of the beam affects long-link EBF mechanism

that large stiffness goes against the formation of the mechanism and reduces collapse resistance
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capacity. Therefore, long-link EBF mechanism should be considered in seismic design of chevron

CBF, or the structural collapse capacity will be underestimated.

Key words: steel concentrically braced frame; long-link EBF mechanism; incremental dynamic

analysis; collapse margin ratio; parameteric analysis
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Fig.1 Long-link EBF Mechanism

B AR G2 8 W) B X 25 4 B 52 Pk B A B R R L
RS WIS A% K L B 6% HIC T B AR S 4 R Ak 1Y
] J7 B A A5 B e FROAS 77 A A R Y B8 ) AR TR, H 22
SRR J e MR AE T A T ity Je R R 2 R
T B 55 )2 09 R ACHL L an B 2 R . 45 B RIS
Trb s S NHE B 55 1 1Y R 1 34 R B AR R i
K DAEWF 9T R 22 5 1 G fe] o A 3k i 8 1) A SF- 15 )
Xof 35 K6) R 52 1) 50 G fim R % ) A T 1R PR A A
T G2 08 THT G DR 1 ) B S DR IE AT 55 TR 1Y 32 K
AR T e A KL B R T A TN
F PR AP W /N Y 1 i S R RS
e To YERITE o 32 J0 1 1 Al v 38 19 o5 F00 4 S 4 4 it
(A 1% 1) 7 SRS AN B R AR il R R an B 1 (D
JoR RIS B C I 7 A2 B R B % ] AR JE L B B
IAVERS T B2 P 1 AC LA AB 5 22 i 2%
BC Bl — e i) =ML F 451 ABC, H5Z Ji#l
il 55 8 T 3 AN AR B NI A, B3 CD
e A W i T AR B T AR RR RE A i CD Bt
e 52 JI LB 5 i o0 S AR AN HE R 45 4 v O #E RE B B
Z AU —FIE T A K R FERE R BT, H Ut
XA A2 Fy AL R Ry K AR R B O SCHE AL . TR
ZHLHI T - AR 4 S O R HL i TR Y i R S
T AR /N Ty S R ) AR Y L 5 R A R AR R
fiti 28 R 2R KSR BB 4% Sy 235 1 20k 82 382 A1 7R 28 07 A 1 1)
i, HLA Bk al U Y e8] 39 BE ) B A, Wi 3 R R,
(] Fsf o S 45 5 1 3 A8 Ry i o> S F5 25 A8 1Y 52 T L
il B R 2 S RERE WA R T 45 A R FEBE AE I AN
FEVEAR I E 7, X 45 74 Bt 7= 1 e RN B £ 35 v RE B A
A x5 RCR . B, K AERR IO SCHEEDLE 5 2 AR
KA RAOM L AL R 1S I S5 8 FERE RE T 16 g
% 3B 55 )22 A0 TE B, A RUCHR TS5 A8 A BB B fig

A BAERIL 3 B AN 45 4 it 34 K % e K FEfg
oAt U SCHERLTI 52 e AR T 25 Pt E e S

NN
ANZAN

e vice 7

2 EBEPOTELEMITEINER
Fig. 2 Failure Mode of Ordinary CBF
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Fig.3 Long-link EBF Mechanism in Structure
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Fig. 4 Structural Model (Unit: mm)
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Tab.2 Summary of Earthquake Waves
Hb 7% 0% A HLE 4 PR 2 RN T B/ (m e s %)
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