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This paper describes vibration-based damage detection of a five-story steel-framed structure based on 

measured structural response records during shaking tests. Artificial damages were produced in the 

structure by removing some braces placed in each stories. From the results of examinations, locations of 

damages were detected accurately with a focus on story stiffness as a measure for damages considering 

story stiffness as damage index, and extent of the damages was also quantified by the amount of stiffness 

reductions. It is shown that applicability of this procedure is verified to motion records in actual-size 

structure. 
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1 Imperial Valley 1940   El Centro NS 37

2 Kern Country 1952   Taft EW 34

3   Hachinohe NS 48

4   Hachinohe EW 39

5 ����� 1995   JMA �� NS 22

6   BCJ L2 39

7   white noise 28

��� 1968

����� �

STORY WEIGHT (kN) STIFFNESS (kN/m)

5 66.6 4854

4 57.2 5531

3 57.2 5845

2 56.5 6178

1 58.1 7384
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Stiffness reduction ratio (normalized by CASE-5)

CASE-1 CASE-2 CASE-3 CASE-4

f 1 (Hz) 1.56 (0.66) 1.85 (0.78) 2.21 (0.93) 2.26 (0.95) 2.48 (1.04) 2.38 (1.00)

�1 (%) 2.31 (0.76) 3.50 (1.15) 2.70 (0.88) 2.93 (0.96) 2.71 (0.89) 3.05 (1.00)

CASE-4 CASE-5CASE-0 CASE-1 CASE-2 CASE-3
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