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Abstract: An experimental study of energy dissipation property of an X-shaped mild steel damper is presented in this paper.
Meanwhile , a damage analysis is carried out based on a component level fracture model. Quasi-static tests on six groups
of X-shaped mild steel dampers are conducted. The results indicate that the dampers can achieve simultaneous yielding
of all the cross-sections and have sufficient plastic deformation capacity. But in large displacement, the damper has an
obvious damage degradation. A comparison research for three types of damage simulation of steel members in component
level is conducted. Based on the damage model, the predicted results are mostly consistent with the test results, the
damage prediction of damper specimen is made. The corresponding relation of damage index and damage degree is
established , which provides a theoretical support for component-level damage assessment as well as replacing the damper.
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Tab.1 Mechanical properties of steel

o BEEE/ TER R ER®R Wk
P (Ges™))  mE/MPa BE/MPa /Y% E/%
1 167 266.60 454.41 58.67 41.85
2 333 263.49 449.88 60.45 38.41
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Fig.1 Test setup(Unit:mm)
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Fig. 8 Load-displacement curve of specimen C-1
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Tab.2 Ductility coefficient and energy dissipation

coefficient of damper specimens

g AES] RREB Rk
V-1 3.00 50 16.67 2.32
V-2 3.23 50 15.48 2.36
V-3 3.06 50 16.34 2.12
V-4 3.34 50 14.97 2.18
C-1 3.14 55 17.52 2.04
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Fig. 9 Strain-displacement curves of specimen M-1
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Fig. 10 Strain-time step curves of specimen V-1
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Fig. 11 Strain-time step curves of specimen V-2
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Fig. 12 Strain-time step curves of specimen V-3
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Fig. 15 Damage prediction of each specimen by

Krawinkler-Zhorei model
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Tab.3 Damage indexes corresponding to different

damage degree of specimens

AR T A RE BABIR PRSI P EAR R AR

V-1 0.137 0.228 0.425 0.803 1.031
V-2 0.148 0.312 0.552 0.823 1.022
V-3 0.095 0.217 0.422 0.759 1.041
V-4 0.091 0.373 0.692 0.880 1.037
C-1 — 0.302 0.584 0.865 1.026
3 4A 0.118 0.286 0.535 0.826 1.031
T+ A% 0.246 0.225 0.213 0.059 0.007
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Tab.4 Damage indexes corresponding to different

damage degree of damper specimens
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