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Abstract To improve stability and deformability of shear panel dampers (SPD) in the large plastic strain range, issues the

optimization of an SPD which was attempted to use the response surface method and verified by tests. SPD with different widths

and thicknesses were primarily analyzed by the finite element method (FEM) , and the strain concentration factor was selected as

the optimization target. Optimal parameters were obtained for the SPD when the iterative calculation is converged. According to the

experimental results, the optimized damper based on the response surface method exhibits simultaneously a good stability and

perfect deformability. This paper provides an effective method for the optimal design of the structure in the large plastic

deformation range.
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Tab.1 Design space in the first iteration

. BEE i JEERE

. Width Height  Thickness w/d  w/t K,
Specimen

w/mm d/mm t/mm

CP48-2 48 120 2 0.4 24 5.589

CP48-6 48 120 6 0.4 8 2.478
CP48-10 48 120 10 0.4 4.8 1.767
CP120-2 120 120 2 1 60 4.154
CP120-6 120 120 6 1 20 2.340
CP120-10 120 120 10 1 10 1.584
CP192-2 192 120 2 1.6 96 6. 094
CP192-6 192 120 6 1.6 32 2.643
CP192-10 192 120 10 1.6 19.2 1.964

HRAE TEAZ 202X 0 A8 4 v RELAT Koy
K, = 21.3687 — 12.8426W + 3.8198; — 17. 0080W* +
10. 22814 — 3. 0422W: + 5. 3083W*¢ -
3.1927Wi* + 0. 9496 Wi (6)
PIEFEEOLF 2, X R bR IR 8 e hsr,
FEWNE AT A — 7 B ARG . B 2R 2L R-square i
#0.959 1, Ui WL EHKE EEAR 4 . SSE 1 RMSE 43l %
iR 2T M5 LA bR E 25, 43 019 0.929 9
0.556 7, FHIABCRWARLS
F2 REME HENIE

Tab.2 Evaluation indices of the response surface fitting

EENIEIA e 2 EL WREFIIH AR
Target response R-square SSE RMSE
VAR
At of | 0 0
Judge value K,
0.959 1 0.929 9 0.556 7
%22 Error/ % 4.09 — —
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Tab.3 Iteration space for each optimization design

% OUCH t ot .
Iterations w,t ¢
1 48 120 192 2,6,10 116.0,9.4 1.25
2 112 117 122 8.5,9,9.5 118.4,9.3 1.29
3 108 118 128 8,9,10 117.3,9.2 1.32
4 96 116 136 7,9,11 118.7,9.3 1.33
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Tab.4 Details of the specimen parameters

o BT BE =43 N e

gy EE RE BE B e
Speci Width Height Thickness Simulati Test

peclmen w/mm d/ mm l/ mm 1mulation esl
CP118-6 118 120 6 v
CP118-8 118 120 8 VvV Vv
CP118-10 118 120 10 Vv
CP118-12 118 120 12 Y4 Vv
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Failure modes of the specimens
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