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Vibration Characteristics of iIFLASH System
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Abstract

With the recent trend to construct high-rise and large buildings, the steel structure system is widely used, but there are
not enough studies on the vibration characteristics of the iFLASH system on the buildings. Therefore, in this study, we
performed a vibration measurement of the natural frequency and damping ratio in the stage of iFLASH panel, composit,
frame completion and cladding completion. The result findings suggest that the damping ratio after the cladding completion
has a greater effect on the reduction of the damping ratio, than the stage after the frame completion.
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(Fig. 4) Plan & section of specimens7

(Table 1) Details of specimens7>

M : measurement point

iFLASH Steel Beam Tendons (SWPC7BN)
Specimens Length Width Thickness (SMH90) Diameter Pre-stressed
(mm) (mm) (mm) force
iFLASH panel 6000 750 45-59-45 - - -
iFLASH composite 6000 750 45-59-45 | H-294x200x8x12 - -
ﬁhm%{]iostcon—ferﬂwtgrgfm 6000 | 750 x2 | 45-59-45 | H29Q00&12 | 152 268KN per

(Table 2) Measurement equipments”
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Equipment Item Spec
Capacity +lg
Icp Output voltage 15V
accelerometer Volt sensitivity | 5000 mV/g
(Dytran 3191A)
Transverse 42°,
sensitivity P
Dynamic Channel 4
analyser Filter 90db
(Signalcalc
mobilyzer) Acquisition 5 Hz ~ 8Hz
Metronome 30~250 30~250
(8Q 10-77) times/min times/min
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(b) iIFLASH installation plan'

(Fig. ) iIFLASH System installation
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(Table 3) Construction Phase

Construction phase Experiment
First iFLASH beam
Second Composit beam
Third Frame completion
Fourth Cladding completion

A 4FE iFLASH System®] 2]-8-2 <Fig. 7>% 2
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(Table 4) Natural frequency'®

Natural frequency (Hz)

Construction phase
Experimental value, E

Frame completion 27.6

Cladding completion 285
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(Table 5) Natural frequency of specimens

Natural frequency(Hz)

Construction phase 1st ond ard

Average

Frame completion | 28.69 | 2718 | 2686 | 27.6

Cladding completion | 28.39 | 28.63 | 2841 | 285

Accelerationig)

0 20 40 60 80
Frequency({Hz)

(Fig. 8) Power spectrum
of frame completed stage'

Acceleration{g)

0 20 40 60 80
Frequency({Hz)

(Fig. 9) Power spectrum
of cladding completed stage'
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(Table 6) Damping ratio of specimens

Specimens Damping ratio (%)
iFLASH panel 1.26
iFLASH composite panel 148
Frame completion 263
Cladding completion 457
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(Table 7) Natural frequency of specimens

Damping ratio(%)

Constructi hase
nstricion p st | 2nd | 3rd

Average

iFlash panel NA 1.26

iFlash composite panel | 152 | 144 | NA | 148

Frame completion 252 | 309 | 228 | 263

(ladding completion | 446 | 479 | 444 | 457
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