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A Study on the Hysteretic Characteristics of Self-Centering Disc Spring

Brace
L= AEdr
Park, Byung-Tae Shin, Dong-Hyeon
Abstract

The seismic retrofits of existing structures have been focused on the control of structural responses which can be
achieved by providing displacement capacity through inelastic ductile action at supplemental devices. Due to their hysteretic
characteristics, it is expected to sustain damage through repeated inelastic behaviors including residual deformation which
might increase repair costs. To solve such drawbacks of existing yielding devices, this study proposes a self-centering disc
spring brace that sustains large axial deformation without structural damage while providing stable energy dissipation
capacity. The hysteretic behaviors of suggested brace are first investigated based on the quasi-static cyclic test procedure.
Experimental results present the effective self-centering behavior and an analytical model is then suggested in order to
reasonably capture the flag-shaped hysteretic behavior of the disc spring brace.
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(Fig. 1) Shape of the Conventional Disc Spring
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(Table 1) Experimental conditions

. Max disp.  Quantity
Specimens  Stack Method (m) (EA)
DSB 1 4444 6 16
DSB 2 444444 9 24
DSB 3 6-6-6-6 6 24

(b) Specimen (Spring stack)
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(c) Cyclic loading pattern
(Fig. 7) Loading test of specimens
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(Table 2) Result of DSB test

Spec. Frnax Kini K, Ks Fexp Kexp
(N)  (N/m) N/ (N (KN) (N

DSB1 996 16.4 104.1 141 941 15.7
DSB2 1139 126 91.8 101 94.1 105
DSB3 1418 235 136.4 178 1412 235

sl Hopo e Redd 9 ouRarERES
(Table 3)0l LIERAC
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UE OAad Aug HSA] ASHEEoA s
npEEol] ot A4lgal, HeH Sl e 2y
710 Xolof 9Jgt Zoz Tk wat ofiu
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(Table 3) Energy dissipation of DSB specimens

DSB 1 DSB 2 DSB 3

Kett Ey Kt Eq Kett Eq
(kN/mm) (KN-mm) (KN/mm) (KN-mm) (kN/mm) (KN-mm)

Allowable
disp. ratio
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(Table 4) Values adopted for the DSB
model parameters

25% 153 109 126 255 195 255
50% 149 25 118 8.2 209 A1
75% 155 539 122 1940 219 2136
100% le4 2038 126 3469 235 3802
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Model x4 4x4 Model 6x4 4x4
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(c) Bi-linear model
(Fig. 9> Analytical model of DSB

(b) Linear model
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(Fig. 10) Comparison of experiment and
analysis results
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