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Quick inspection of U-shaped steel dampers based on shape change caused by

cyclic loading.
8B 4537 (ZHENG haowen) (RETTEAS B8 - HAETHR)

Quick inspection methods of structural components based on visible damage, such as the concrete components’ crack or the local
buckling induced plastic deformation of steel column, is intuitive and easy to implement. Practical cumulative damage evaluation
methods are essential for promoting the use of U-shaped steel dampers. This type of metallic energy dissipation device is widely
applied in base-isolated structures’ design practice in Japan owing to its excellent inelastic deformation capacity. The cumulative
damage of a U-shaped steel damper is indicated to be highly correlated to the residual plastic deformation that initiates on its
parallel arms (Figure 1) [1]. A series of dynamic loading tests are conducted in the present research to systematically investigate
the deformation behavior of U-shaped steel dampers loaded under in-plane cyclic loading. The correlation between the dampers’
deformation behavior and cumulative damage is indicated in Figure 2 by using the cumulative damage evaluation method proposed
in previous research [2] as a tool to describe the fatigue behavior of U-shaped steel dampers. The residual plastic deformation tends
to increase with the increment of cumulative damage. Additionally, the dampers loaded with relatively large deformation amplitude
normally deform more severely. Furthermore, it is found that the deformation behavior of U-shaped steel dampers that defer in size
can be precisely evaluated through peak-to-peak horizontal shear angle y,—the ratio of the specimens’ deformation amplitude and
original height. The dampers loaded with the same y, show similar residual plastic deformation-cumulative damage relationships,
even though they are different in size. These findings reveal the possibility of establishing a cumulative damage evaluation approach
for U-shaped steel dampers based on deformation behavior.

Residual plastic deformation

Original height

Cyclic loading

Figure 1 Deformation behavior of U-shaped steel damper

Shape change [residual plastic deformation]

Photo 1 Prof. KISHIKI Shoichi (left);
ZHENG haowen; Dr. TATSUMI
Nobuhiko (right)

Cumulative damage

Figure 2 Residual plastic deformation-cumulative damage relation of U-shaped
steel damper
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