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A Study on Environmental Vibration generated from Machines

Joon—Cheol Park’, Seung-Do Yu, Joung-Dae Kim" and Kyung—Chul Hwang™

and Joon—-Gyu Choi*™”

National Institute of Environmental Research
"Department of Environmental System Management, Hallym College of Information & Industry
"Department of Environmental Science, DongNam Health College

""Korea Environment Institute

ABSTRACT

This study was performed to investigate vibration generated from machines that were used at factories and
construction works. Vibrations were measured at three points in a straight line based on distance from the
vibration sources, and analyzed to assess the vibration levels. The average vibration level of factory machines
was 65.4dBV at 2m, and that of construction machines was 74.0dBV at bm. Vibration attenuations was
4.0~82dBV by double distance. All such data were applied to gain coefficients of attenuation equations for
predicting vibration level by distance from the vibration sources. Data recorded on tapes were analyzed to
understand the characteristics of frequency because these characteristics are important factors to design a plan
for installing the vibration-proof devices.

Finally, considering results from these analysis, assessment, and prediction, the methods for reducing
vibration generated from machines were discussed.

Keywords : Factory vibration, Construction vibration, Vibration attenuation, Frequency characteristics
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Fig. 1. Schematic diagram of the measurement and analysis system.
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Table 1. Vibration level(VL) generated from construction and factory machines by distance

Classification 1d Vibration ]2_,§V€1 (dBV) Ad Distance
Pile Driver 78.3 74.4 67.2
Construction (63.5~90.2) (58.0~84.0) (54.0~74.0) Id =5m
K 66.4 60.3 50.0 2d = 10 m
machines Breaker (60.0~73.0) (59.0~63.4) (42.0~57.4) 4d = 20 m
Average 74.0 69.0 60.6
Press 67.9 63.1 57.9
(58.2~83.4) (54.0~84.6) (52.0~71.7)
Blower 66.0 59.8 53.8
Factory (53.7~80.0) (522~7.4.2) (50.0~57.0) ld =2 m
machines Compressor 66.0 615 536 2d=4m
(54.9~74.0) (47.2~73.0) (44.0~62.0) 4d =
Former 57.6 55.1 495
(49.6~67.3) (48.4~67.1) (41.0~61.1)
Average 65.4 61.0 55.2
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Table 2. Vibration acceleration level(VAL) generated from construction and factory machines
Classification Vibration Acceleration Level (dB) Distance
1d 2d 44
Constructi Pile Driver 91.1 84.4 76.3 1d =5 m
mzrclil:; °% Breaker 90.3 77.0 66.2 2d =10 m
Average 90.8 81.5 72.9 4d = 20 m
Press 82.5 76.0 69.0
Factor Blower 78.9 73.1 64.9 ld=2m
machinyes Compressor 76.0 72.0 64.9 2d = 4 m
Former 73.5 69.5 60.9 4d = 8 m
Average 79.1 73.7 66.3
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Table 3. Vibration attenuation coefficient(n) and amount by double distance

Vibration Attenuation by Double Distance
Classification n (VL, dBV)

1d - 2d 2d - 4d Average
Construction Pile Driver 0.92 39 72 5.6
machines Breaker 1.36 6.1 10.3 8.2
Press 0.82 4.7 5.2 5.0
Factory Blower 1.01 6.2 6.0 6.1
machines Compressor 1.03 46 7.8 6.2
Former 0.67 25 56 4.0
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Fig. 4. Vibration attenuation by double distance.
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Table 4. Central frequency and range of machine vibration
o Frequency Range Central Frequency .
Classification Distance
1d 2d 1d 2d
" Construction Pile Driver 8~250 8~250 16 16 d=5m
machine Breaker 16~500 16~500 125 125 2d =10 m
Factory Press 8~500 8~250 125 125 1d=2m
machine Former 16~250 16~125 63 31.5 2d=4m
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Table 5. The influence range of machine vibration (unit : m)
VAL 80dB 70dB 60dB
VL at 1d from machine (VL:76dBV) (VL:66dBV) (VL:56dBV)
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Breaker Mean (66.4dBV) 2 5 17
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