o

=753 8= A 22 B A3 3, pp. 203~207, 2012.

http://dx.doi.org/10.5050/KSNVE.2012.22.3.203

23719 S 51784

Regression Analysis of an Excavator Sound Power Level
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ABSTRACT

The noise emitted from an excavator has long been a cause of environmental disputes, while caus-

ing displeasure to the nearby residents. So, the ministry of environment adopted the construction ma-

chinery noise labeling system to encourage the construction machinery manufacturing companies to

develop the low noise construction machinery voluntarily. But, as the quality of life improves, a

growing number of people desire the comfortable and quite environment to live in. Under the sit-

uation, noise from the construction machinery has been a major cause for stress and complaints.

When the noise dispute happened in the construction site, the sound pressure level of the con-

struction machinery like a excavator was measured at the lot boundary of the noise victim's resi-

dence to judge how much noise damage occur. But the sound pressure level of the construction ma-

chinery is measured differently according to the acoustic environment of construction site and the

measuring position, respectively, which makes it difficulty to judge whether the noise damage occur

or not. As the sound power level of noise source is not affected by the acoustic environment of

construction site and the measuring position, if we use the information of the sound power level, it

will be easy to judge whether the noise damage occur and to establish the soundproofing measures.

Therefore, we derive the sound power level regression model of the excavator to judge whether the

noise emitted from the excavator damages to residents near the construction site. Also, the sound

power level regression model of the excavator drawn in this paper will help construction companies

to plan the noise reduction program in the construction sites.
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Table 1 The comparison of the adjusted R? and R’
value between the linear model and the
nonlinear model

Determinant Linear model Nonlinear model
Adjusted R® 0.7795 0.8200
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Excavator regression model(reduced model):
y = by +blog(x,) +byzy Q)

Table 2 The t-test result of the variable x1, x2 and
x3 which mean the manufacturing firm, the
power of the excavator and the kind of the
measurement surface.

Variable Brensiar | - ) t value |Pr>|t]|
estimate €rror

Intercept | 82.56204 1.26190 65.43 <0.001

x1 -0.04887 0.13823 -0.35 0.7243

x2 9.81479 0.56233 17.45 <0.001

x3 -1.24580 0.68832 -1.81 0.0729

Table 3 The partial sum of square of the nonlinear

model
Variable Partial sum of square
Intercept 17166.00000

x1 0.50126

x2 1221.59068

X3 13.13609

Table 4 The adjusted R’ value of the full model and
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Table 5 The parameter of the excavator regression

reduced model model
Variable Full model Reduced model by b, b,
Adjusted R’ 0.8200 0.8214 82.37651 9.85070 -1.41399
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