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ABSTRACT

The purpose of this study is to propose calculation and application method of a common ﬁactor from different noise
source unit such as L., and WECPNL, A calculation was conducted by method that propose TNO-PG. Also, An applied
example is a noise environmental standard of Korea and Japan. After %HA of two country are calculated, noise standards
of two countries were compared by using %HA. The result by a equation of %HA is to convert a noise level(Lq,) into a
%HA. To calculate a %HA, First Leq is converted into Law. Then, Lay has inputted into and %HA has deduced from a
%HA equation of TNO-PG. If the same area is applied the same %HA value according to area categories, it can be
applied the same %HA to different noise sources. As a results, a noise levels have computed different values because
responses of human change in accordance with a noise sources. This results can be applied to the noise environmental
assessment for a domestic railway and aircraft noise.
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2.2 WECPNL
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Table 1. Approximations for Lg, by % Highly Annoyed"”
Source %HA(% Highly Annoyed) Symbol
Aircraft |~1.395x107(0% 4.081X1075(X)%+ 0.34200)| %HA _sircratt
Road [9.994x107(X)*-1.523X10°4X)*+0.538(X)| %HA roaa
Railways |7.158%107(X)*-7.774X10°(X)% 0.163(X)| %HA_Raitway
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Fig. 1. Curves of polynomial approximations for Lan"
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Fig. 2. Conversion process diagram
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Table 2. Results of L4, calculated by equation (1)

71 | Aeoa | Day | Night [ L, L.
| =3 L(]n
T 219 106-22h|22-06h{15 hrs| 9 hrs
|7 I'I 1
.- (A= 65 55 65 | 580 | 664
4 o 70 60 70 | 63.0 | 71.4
g} 75 70 75 |} 709 | 78.2

Table 3. Results of Lg, calculated by equation (2)

719 | ALA | Day | Night] Lg La
H Ldn
T Ad  |06-22h|22-06h| 16 hrs| 8 hrs
TR 65 55 65 | 55.0 | 65.0
EEE& 1 '
49 12} 70 60 70 | 60.0 | 70.0
s 75 70 75 | 70.0 | 77.4
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Table 4. Results of La classified by %HA_rew of eq (1)

714 gl = A4 | 827

?—E" A }gil %HA Ldn I4(ln L(ln
|7 l.l il

- (e 1858 | 664 | 72.8 | 60.0

] ki 28.05 | 714 [ 775 | 651

B 2 4693 | 782 | 842 | 735

Table 5. Results of La classified by %HA_grea of eq (1)

719 | A8y £ Az | @37l
_‘% Z] g PHA Ldn Ldn Ldn
TR 16.48 | 65.0 71.5 58.7
w2y
Aol o} 25.06 | 700 | 76.2 63.6
B gy 44.29 | 774 | 834 | 724
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Fig. 3. Relationships between WECPNL and L, 7% | Day |Nighty X|% | Day | =% | WECPNL
kg | A |60dB[55dB] 1 {70dB| 1 70
Table 6. Results of WECPNL calculated by equation (5) = BC |65dB{60dB| I |75dB| 1 ™
719 | gy | %HA L WECPNL % | D |70dBJ65dB) - | - | - | -
7% | A9 |Eq(1)|Eq(2)| Eq(1) | Eq(2) | Eq(1) | Eq(2) )
o h 118.58(16.48] 60.0 | 58.7 | 76.0 | 74.6 ?‘%Qi %737'@,“2 f]&i éE 7‘%0%_ ?ﬁ% 031;1, °F
“[ 0 [28.05(25.06] 65.1 | 63.6 | 816 | 799 | L= W AR AR Lz TI] A%, oRte Fau
A% o 10dB 3t} ek= 714 H4sle] Falgit
'} 146.93|44.29] 735 | 72.4 | 90.7 | 89.5

Table 7. Results of noise source calculated by eq (1)

719 | 2403 Lan
2| mg | e Tas [am| PO
JHF | 18.58| 66.4 | 72.8 | 600 | 76.0
coa
e | [2805] 714|775 651 | sLs
S| w 4693|782 842 | 735 | 907

Table 8. Results of noise source calculated by eq (2)

719 | 444 Lan .

o ) %HA == |3z [a9] WECPNL
7k 116.48| 65.0 | 71.5 | 58.7 74.6

Tz

o] g=3 25.06] 70.0 | 76.2 | 63.6 79.9
= 44.29] 774 | 834 | 724 89.5
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Table 10. Results %HA of Japan standard by eq (1)

Bk g

== =29 X9 | A7 = &7

Sk Lo [ %HA | Lan [ %HA | La | %HA
TR 63.2 |14.08] 71.4 |16.26]| 54.5 | 10.44
o 68.2 |21.62} 76.4 |25.55| 59.1 | 17.13
2 73.2 132.31| - - - ~

Table 11. Results %HA of Japan standard by eq (2)

S g

r= 28 Ao | A A= Kl

A4 Lw | %HA| Lan | #HA| La | %HA
P 62.4 |113.12] 70.0 | 14.18| 54.5 | 10.44
‘o 67.4 [20.22] 75.0 [22.64| 59.1 {17.13
"2 72.4 130.36] - - - -
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Table 12. Comparison results of roadside between Korea and Japan

Roadside of Korea Roadside of Japan

A3y

A Eq (1) Eq (2) Eq (1) Eq (2)
%HA | Loy | %HA| Lan | %HA| Lan | %HA| Laa
R 118.58166.4(16.48]65.0114.08{63.2]13.12]62.4

'of 128.05)71.4125.06]70.0]21.62] 68.2120.22|67.4

2} 146.93]78.2|44.29|77.4132.31]73.2)30.36{ 72.4

Table 13. Comparison results of railway between Korea and Japan

Roadside of Korea Roadside of Japan

g} ]46.93]84.2/44.29{834] - | - | - -

Table 14. Comparison results of aircraft between Korea and Japan

A A}

§3° Bq (D | Ea(@ | Eq() | Eq (2
%H-A Ldn %HA Ldn %HA Ldn %HA Ldn

7P 118.58|72.8(16.48|71.5(16.26{71.4{14.18| 70.0|

op [28.05(77.5{25.0676.2|25.55[76.4 [22.64] 75.0]

Roadside of Korea Roadside of Japan
44y
e Eq (1 Eq (2) Eq (1) and Eq (2)
%HA Ldn %HA Ldn %HA Ldn
7R 118.58(60.0(16.48(58.7|  10.44 54.5
o} 28.05]65.1125.06] 63.6 17.13 50.1
‘& [46.93]73.5(44.29|72.4 - -
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