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Parametric Study of a Self-centering Brace Utilizing
Energy Absorbing Steel Plate Clusters
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(College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Reducing the residual deformation of structures after earthquakes is an effective way to
achieving high resilience. In this paper, the self-centering brace (SCB) equipped with several energy
absorbing steel plate (EASP) clusters was investigated and a finite element model of SCB was established
and verified. A parametric study was carried out to investigate the influence of different parameters on the
hysteretic response of the SCB. Results show that the EASP with higher yield strength leads to higher
strength of the SCB and lager residual deformation. Besides, the energy dissipation capacity is diminished
at small displacement, the residual deformation increases noticeably when the post-tensioned force is low,
and the stiffness and strength of SCB increase with shortening steel strands. Low strength steel is
recommended for EASPs and sufficient post-tensioned force should be applied to the premise of the
displacement demand of SCB for a favorable energy dissipation and self-centering capacity.
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Fig. 1 Configuration of the SCB"*"
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Fig.3  Deformation process of the SCB
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HCABFIEAN U TEAERT | 240 50 BT 55 3 43488 A LR 1)
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Fig.5 SCB in test and simulation
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®1 RESHRD

Table 1 Design parameters of the specimens

[21]

EASP %k TN SN B LS HL
b/ h/ 1% EASP  JEflsS/  WRBRR T skt WRIA, REEAE MR EMRAT MR/
mm mm mm B MPa J&/MPa AR mm?> Z%/MPa JE/kN  #i/kN %
40 100 8 36 305.84 480.93  0.64 0.0113 742 1860 138 117 3.5

2.2 DiFHRE

1 6 S H5 BB 0L 45 2 5 300 25 2R 1 T e A
ATUAR I F W) & BAF, 15222 20 TR 46 W
JERERARASTE . X JE R A TE BRI L, SCB /4%
P 2Z () £F HE — S % B[R] B 25 22 fi Tt AS 2 2
RS- T, 326 R 2R K g 76 A B oo A 80 o 2%
SCB s 14T R () 1 24 FR AR 0T DL A R T A8 78 4y
P 1 S b, LA A0 A5 400 v 45 ) 4 1 78 TR AR T

SEPR A O — B, i, B 7 R T BUE R
EASP (i 22 JE A% O, B A A 56 — SRy 42 2
A 2B U T A B TR R Y TE A .
Sh, HBEE A FA 1 1 - (A2 i e i AE & 6 i
B FROCERAUE R S W) & RAF. UL %A
FROCEER A IE A VAT 2 T 303k, RS DLt S S al T
JEE— LSBT
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Fig.7 Deformation mode of EASP from FE model
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Fig.8 Hysteresis curves of all the models for the

parametric study
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Fig. 10  Effect of yield strength of EASP
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