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Characteristics of Construction Machinery Noise
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ABSTRACT

The construction noise has been considered as one of environment pollution and complaints about it have been increasing every
year. In order to reduce construction machinery noise, the product noise labeling for construction machinery has been recommended
since 1 February 1996 and in the near future the government will convert the recommended product noise labeling to the mandatory
product noise labeling for high noise construction machinery. Therefore, we investigated the noise and vibration level of 302
construction machines and the effect of noise reduction for the soundproof facilities in construction work sites to support the policy
of the government. Additionally, we present the basic data that will be used for setting the standard of construction machinery noise
and predicting the noise level near construction work sites in environmental impact assessment.
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Table 1 ¥ Table 2 o} Vel glct.

Table 1 Noise level of construction machinery

noise level (Leq,30s, dBA) 4!
. power o Sam—|
machine (HP) condition 7.5m 15m ples
range mean range mean
<75 loaded 69.5/76.8 | 74.5/73.2 | 62.4/69.8 | 67.5/66.1 2
75~140 unloaded 72.3 - 66.9 - 1
loaded 68.5/81.91 76.3/74.7 | 63.2/77.1 | 71.7/69.7 | 19
excavator 140~280 unloaded 63.1/80.2 | 75.2/71.7 | 60.1/74.8 | 70.5/67.7 | 22
loaded 71.1/82.51 78.2/77.0 | 65.8/77.4 | 73.4/72.1 | 40
5 280 unloaded 77.6/81.7| 79./79.0 | 72.5/73.7 | 73.1/73.1 2
loaded 82.9/84.4 | 84.0/83.9 | 74.1/78.1 | 76.5/76.1 3
<70 unloaded 74.7 74.7 71.5 71.5 1
loaded 74.0/78.3 | 76.7/76.3 | 69.1/75.7 | 72.6/71.9 5
bulidozer | 70~140 loaded 75.1/74.8 | 78.0/77.8 | 68.8/74.8 | 73.1/72.5 6
5 140 unloaded 69.7/77.4 75.1 63.0 63.0 3
loaded 77.3/88.0 | 83.8/82.6 | 72.9/77.9 | 75.8/75.3 6
loader > 140 loaded 76.3/85.9 | 83.0/82.3 { 73.0/77.2 | 75.6/75.1 6
grader | 120~170 loaded 71.2/81.0| 78.8/78.0 | 66.8/74.4 | 72.7/71.9 4
t‘:gﬁ:g‘ > 75 loaded 69.4/76.8 | 74.9/74.2 | 66.4/72.7 | 70.6/69.6 | 6
: loaded without | 7 5/89 9 | 78.0/76.4 | 66.2/76.5 | 72.5/71.2 | 18
vibratory > 75 v1brat10‘n
roller loaded with | 79 /83 1 | 80.3/79.7 | 71.3/77.9 | 74.8/74.2 | 10
vibration
tire roller > 75 loaded 63.6/68.3 | 66.1/65.8 | 60.2/65.4 | 62.7/62.3 5
_ loaded without | = ¢ ¢ 78.6 74.5 74.5
tamping vibration
roller > 75 loaded with 1
; . 82.1 82.1 77.4 77.4
vibration
. unloaded 63.9 63.9 60.3 60.3
mighty | 180 loaded 771 77.1 72.2 72.2 !
tractor 70~140 unloaded 78.4/80.1 | 79.3/79.3 | 73.2/75.5 | 74.5/74.4 2
unloaded 67.3/73.8 | 71.5/70.8 | 66.2/69.2 | 67.8/67.7 5
earth auger loaded 75.7/87.4 | 80.9/78.9 | 70.3/83.1 | 76.6/74.9 13
piling 72.5/85.0| 81.8/79.6 | 70.9/81.9 | 78.2/75.8 7
pile driver loaded 90.5/94.7 | 93.1/92.8 | 85.8/90.6 | 89.2/88.7 6
vibratory pile driver loaded 83.7/90.2 | 87.8/87.0 | 78.8/84.5 | 81.9/81.3 3
silent—piller loaded 70.5 70.5 - - 1
small hole rock drill loaded 73.4/77.8 | 76.8/76.3 | 72.1/72.6 | 72.4/72.4 2
crawler drill unloaded 70.8/82.8 | 80.1/76.8 77.6 77.6 2
loaded 85.1/87.3 | 86.3/86.2 | 80.0/81.8 | 80.9/80.9 2
rock drill unloaded 74.8/79.5| 77.0/76.4 | 69.3/69.7 | 69.5/69.5 5
loaded 89.7/97.6 | 95.5/94.9 | 86.7/86.8 | 86.8/86.8 8
concrete idling 64.3 64.3 58.6 58.6 1
pump car 305~340 unloaded 67.5/71.2 | 69.3/69.0 | 62.2/64.1 | 63.5/63.5 3
loaded 72.1/83.9 | 80.8/79.3 | 71.8/77.0 | 73.5/73.4 7
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wer noise level(Leqa0s, dBA) am
. po .. S -
machine (HP) condition 7.5 m 15 m ples
range mean range mean
concrete 320 unloaded 70.4 70.4 65.0 65.0 1
mixer loaded 63.9/77.1 | 72.4/70.2 | 61.7/63.4 | 62.5/62.4 8
°°;Z’n‘°;te 250 loaded | 67.1/82.2 | 78.9/75.3 - - 4
concrete vibrator loaded 72.7/79.7 | 77.5/76.2 68.3 68.3 2
concrete finisher loaded 79.9/83.0 { 81.7/81.4 | 75.6/77.9 | 76.9/76.8 2
asohalt finisher unloaded 69.5 69.5 64.1 64.1 1
P she loaded | 79.4/85.4 | 82.4/81.8 | 74.3/78.0 | 76.5/76.2 | 7
< 500 kg loaded 86.8/88.5 | 87.7/87.7 82.9 82.9 2
breaker s 500 k unloaded | 61.2/79.1 | 76.2/70.2 55.7 55.7 7
g loaded 88.1/101.5| 95.7/94.3 | 81.1/91.0 | 88.7/87.5 | 19
hand breaker loaded 81.8 81.8 - - 1
<75 open 76.7/78.8 | 77.9/77.8 69.1 69.1 2
generator close 70.7/74.4 | 72.7/72.5 66.8 66.8 5
> 75 open 76.0/80.6 | 78.3/77.8 | 72.7/72.8 | 72.8/72.8 3
small <75 | ‘loaded | 76.4/78.2 | 77.4/77.3 | 69.9 69.9 2
generator
concrete <75 loaded 67.1 67.1 62.6 62.6 1
crusher 75~140 loaded 70.4/71.3 | 70.9/70.9 | 64.0/67.2 | 65.9/65.6 2
compressor 10~30 unloaded 74.4 74.4 - - 1
m'/min loaded 73.6/82.2 | 77.3/76.4 | 72.4/73.7 | 73.1/73.1 | 10
idling 64.2/66.9 | 65.8/65.6 = - 2
crane unloaded | 61.1/70.2 | 67.8/66.9 | 56.9/65.7 | 61.8/60.7 | 12
loaded 66.5/86.3 | 78.2/75.4 | 62.3/74.4 | 70.1/68.6 | 23
high p’essc”;f watering | |- ded 80.3 80.3 70.3 70.3 1
water—jet loaded 75.0/76.2 | 75.6/75.6 - - 2
fork lifter loaded 74.2/75.6 | 74.7/74.7 3
dump truck loaded 79.8/89.3 | 84.7/82.5 74.9 74.9 4
painting machine loaded 74.8 74.8 1
Table 2 Vibration level of construction machinery
power vibration level (Leq.30s, dBV) i
. - am-—
machine (HP) condition 7.5m 15m ples
range mean range mean
<75 unloaded 36.7 36.7 35.6 35.6 1
75~140 unloaded 24.1/39.0 | 33.5/28.9 | 20.1/37.2 | 31.4/24.7 4
excavator 140~280 unloaded 26.5/46.6 | 40.5/34.4 | 19.8/44.5 | 38.7/29.5 | 3
loaded 39.9/40.0 | 39.9/39.9 21.3 21.3 7
> 280 unloaded 34.6 34.6 28.6 28.6 1
bulldozer 50~240 unloaded 38.9 38.9 - - 1
loaded 50.9/58.6 | 55.4/54.1 - - 5
loader > 140 loaded 34.0/40.2 | 37.9/37.4 | 31.5/38.3 | 35.5/34.9 | 5
grader 120~170 loaded 36.6 36.6 * 30.5 30.5 1
tandem > 75 loaded 34.6 34.6 34.0 34.0 1
roller
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vibration level (Leq,30s, dBV)
machine p(oH\sll:)e)r condition 7.5 m 15m ;?lr:;
range mean range mean
loaded without | ¢ /15 1 | 36.1/27.5 | 16.3/25.3 | 21.7/20.4 | 10
vibratory 5 75 vibration
roller loaded with | &) g/76 9 | 73.8/69.5 | 57.6/74.0 | 70.5/67.4 | 12
vibration
tire roller > 75 loaded 17.6/29.3 | 26.3/24.1 | 17.2/30.8 | 27.3/24.5 | 3
. loaded without | = 4 o 42.9 33.5 33.5
tamping vibration
roller 275 loaded with !
. . 71.7 71.7 53.2 53.2
vibration
mighty 180 unloaded 45.3 45.3 38.1 38.1 1
loaded 66.5 66.5 59.9 59.9
unloaded 459 - - - 5
earth auger - loaded 40.1/68.0 | 61.1/55.4 | 36.4/58.9 | 53.0/43.9 | 13
piling 53.5/55.9 | 54.7/54.6 | 46.9/54.8 | 52.4/50.9 | 7
pile driver loaded 70.1/76.0 | 73.9/73.1 | 68.7/70.3 | 69.6/68.5 | 6
vibratory pile driver loaded 64.1/69.4 | 67.9/67.3 | 56.0/64.6 | 61.2/59.5 | 3
small hole rock drill loaded 48,7 48.7 42.0 42.0 1
rock drill unloaded 21.4/26.9 | 24.9/24.2 | 15.0/20.4 | 18.5/17.7 4
loaded 32.0/47.2 | 44.6/41.9 | 26.4/40.1 | 37.3/33.3
idling 26.2 26.2 20.1 20.1
concrete | 305340 [ unloaded 29.9 29.9 15.4 15.4 1
pump car loaded 33.3 33.3 26.1 26.1
concrete finisher loaded 29.5/35.9 | 33.8/32.9 | 27.3/27.6 | 27.5/275 | 2
asphalt finisher unloaded 25.4 25.4 27.1 27.1 1
loaded 32.6 32.6 32.4 32.4
<500 kg loaded 57.9 57.9 45.9 45.9 1
breaker > 500 kg unloaded 37.8 37.8 15.1 15.1 1
loaded 45.8/76.7 | 68.4/55.0 | 37.0/67.6 | 60.0/48.3 7
crane _ unloaded 27.2 27.2 20.0 20.0 1
loaded 27.3/34.6 | 31.4/30.1 | 21.0/26.6 | 24.0/23.4 3
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Table 3 Comparison between noise level of crusher

and breaker Unit : dBA
power(HP){ crusher breaker |noise reduction
54 68 85~90 20
134 72 90~96 20
4 2 B

A8 @A AHEHE AMNA 34 F, 302 U E
dez g 285 F AFuAE A B4
AL 5 2o

o U AMIIARY HF 2EE ZARYH 75
m 9ol AelA 66.1~95.7 dBA, 15 m oA
Age)M 62.5~89.2 dBA°|1, BF AFHLE 7.5 m
AgelA 26.3~73.9 dBV, 15 m AgNA 21.3~70.5
dBvVeld, 71A %, #AFde, FEqHn, 715z
ol wet Aojrt det.

o AMJIAZRE 7.5 m 9@ Azl 90 dBA
o] ITAaESE L} E=E 71AE= FELr](93.1 dBA),
2+9}71(95.9 dBA), E#le]#(95.7 dBA)°lx, 70 dBV
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AF 28 (73.8 dBV)olH}.
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