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Abstract

Based on an engineering vibration measurement, vibration influence research induced by outside
air condition machines was done in this paper. Firstly, vibration measurement was carried out,
and time domain, frequency domain as well as vibration acceleration level were analyzed. Sec-
ondly, the finite element model was used to analyze different working conditions and a compari-
son was made with the results from measurement. Finally, the preferred consolidation and vibra-
tion reduction scheme was given. The analysis results showed that the section of column and the
thickness of floor slab are important structure parameters for vibration reduction. It is suggested
that the slab thickness of top floor should be increased to 200 mm and then the vibration level will
be decreased to 73.2 dB, satisfying the current specification requirements.
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Figure 1. (a) Measuring points of Case 1 on the top floor; (b) Measuring points of Case 2 on the roof
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Figure 2. Measuring site
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Figure 3. Vibration induced by ambient excitation of point 7#
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Figure 4. Forced vibration sample of point 4# induced by outside machines
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Figure 5. Standard level of vibration curve and the scatter plot of
the measured vibration level
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Table 2. The statistic VAL results (units: dB)
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Figure 6. The FEM model and the mode of 19 Hz
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Table 3. Vibration reduction scheme
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Figure 7. Typical numerical analysis results of the slab mid-span on 2™ floor
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Figure 8. Changing curves of the vibration response in the center of the board on top floor along with
the changing of the thickness of the board
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Figure 9. Changing curve of the vibration response in the center of the board on top floor along with
the changing of the size of the column
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Table 4. The RMS of the board (unit: x10 ™ g)
4 WP RN S HEKEG AL x10e7 g)

PR B /mm T~ TR TR=
120 5.0 5.0 5.0
132 2.0 35 2.5
145 1.4 1.7 1.4
156 1.0 1.7 13
168 0.75 1.3 1.2
180 1.1 0.73 0.63
192 1.8 0.7 0.5
204 1.65 0.7 0.4
216 1.1 0.7 0.4
228 1.2 0.7 0.4
240 L5 0.7 0.4

Table 5. The RMS of the column (unit: x10 e~ g)
F5 HMEEHEYEGI(EEA: <107 g)

A R S /mm x mm 3l
800 x 900 5.0
900 x 1000 2.5
1000 x 1100 1.6
1100 x 1200 1.5
1200 x 1300 1.3
1300 x 1400 0.83

Table 6. The VAL of measuring sites (units: dB)
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