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Development of Damage Index for Steel Beam-Column Connection using Substructure Oscillation
Apparatus
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This paper presents a novel testing method for extracting damage sensitive feature of building’s substructures
using a substructure oscillation apparatus that is composed of a resonance frame with heavy mass and a
quasi-static loading system. The apparatus excites substructures with tremor vibration associate with the first
vibration mode of mid-rise steel buildings. A series vibration test was conducted as seismic damage notably
progresses with cyclic loading, while the quasi-static loading system was detached. Damage sensitive features
were successfully extracted for various damage patterns including floor slab cracks and beam-end fracture.
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Case 1 2 3 4 5 6 7 8-10
Ductility | 0.00 | 0.31 | 0.64 | 0.96 | 1.90 | 2.50 | 3.20 | 3.80
2 777 005
o é/‘% L
80 e
S a
_ i
L1 248 %
—g ks = ELEL EE L 0
-6-543210123456 0 5 10
Disp/6v Frequency(Hz)
() JEIEMER OBNOT Bt o PIRE
0.5 15
c { 1.5D {
2 1
I — S —
0 3
z £05
£
-05 &+ —+ S ) S S S
1 2 3 4 5 6 79 12345678910

Case Case
(0 I %Ak d F7oor Y00k




