Structural Damage Detection on Five-story Steel Structure with Simulated Damage
part2 Damage Detection Using Interstory-stiffness | dentification M ethod
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The applicability of a damage identification method for structures was examined through random
vibration tests. The method is based on evaluation of interstory-stiffness. The proposed stiffness
identification method requires only Fourier spectrum amplitudes of upper and lower floors of the story to be
identified. The identification method successfully identified various simulated ‘damages’ to the structure,
which were realized by extraction of brace members, columns or splice plates, yielding reduction of
interstory-stiffness in wide range from 5 to 70 percent.
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Fig.1 Plots of real-part of function (24) for damage-less case without studs



Table-1 Identified interstory-stiffness
(Case-1: with studs) [tonf/cm]
simulated 5th 4th 3rd 2nd 1st
damage story | story | story | story | story
no damage 16.7 18.0 18.8 19.9 20.1
(1.00) | (1.00) | (1.00) | (1.00) | (1.00)
w/o studs 10.2 18.7 19.0 20.5 19.9
5% story | (0.61) | (1.04) | (1.01) | (1.03) | (0.99)
w/o studs 16.4 18.5 11.5 19.7 20.7
3" story | (0.98) | (1.03) | (0.61) | (0.99) | (1.03)
w/o studs 16.3 17.9 18.8 20.3 12.3
15t story | (0.98) | (0.99) | (1.00) | (1.02) | (0.61)
Table-2 Identified interstory-stiffness
(Case-2: without studs) [tonf/cm]
simulated 5th 4th 3rd 2nd 1st
damage story | story | story | story | story
no damage 8.8 9.9 10.0 10.3 11.5
(1.00) | (1.00) | (1.00) | (1.00) | (1.00)
w/o splice 8.0 10.2 10.2 10.2 11.6
5% story | (0.92) | (1.03) | (1.02) | (0.99) | (1.01)
loose bolts| 9.0 9.1 10.0 10.3 11.6
5% story | (1.03) | (0.92) | (1.00) | (1.00) | (1.01)
w/o0 splice 8.8 10.3 11.8
3" story | (1.01) (1.00) | (1.03)
w/o0 splice 9.2 9.8 10.0
15t story | (1.05) | (0.99) | (1.00)
w/o bolts 9.1 9.8 9.9 10.3 11.6
15 story | (1.04) | (0.99) | (0.99) | (1.00) | (1.01)
beam damage| 9.0 9.7 10.0 10.3 11.6
5% story | (1.03) | (0.98) | (1.00) | (1.00) | (1.01)
beam damage| 9.0 9.8 9.7 10.3 11.6
3" story | (1.03) | (0.99) | (0.97) | (1.00) | (1.01)
beam damage| 9.1 9.8 9.9 10.1 11.3
15 story | (1.04) | (0.99) | (1.00) | (0.98) | (0.98)
w/o col. 8.8 9.9 9.9 10.4 10.9
splice(half)| (1.01) | (1.00) | (0.99) | (1.01) | (0.95)
15t story
w/o col. 9.1 9.6 9.7 10.0
splice(full)| (1.04) | (0.96) | (0.98) | (0.97)
15t story
Table-3 Identified interstory-stiffness
(Case-3: with braces) [tonf/cm]
simulated 5th 4th 3rd 2nd 1st
damage story | story | story | story | story
no damage 30.5 33.0 38.2 40.6 34.9
(1.00) | (1.00) | (1.00) | (1.00) | (1.00)
w/o braces 29.7 41.2 42.0 46.5
5t story (0.90) | (1.08) | (1.03) | (1.33)
w/o braces 32.1 30.6 39.0 48.7
3" story | (1.05) | (0.93) (0.96) | (1.40)
w/o braces 32.8 34.0 38.8 38.2
15t story | (1.08) | (1.03) | (1.02) | (0.94)
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