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ABSTRACT

This study provides an appropriate estimation equation for outdoor transmission noise while manufactu-
ring noise maps or predicting the noise of surrounding regions during a performance at an outdoor performance
hall. By utilizing a commercially available program Cadna-A, values predicted using three equations, ISO-
9613, VDI-2714, and CONCAWE, are compared with values measured at an actual outdoor performance hall
located on a flat ground, wherein signal attenuation due to woodlands, buildings, and barriers is compara-
tively less. The compared positions are located at directivity angles of 0°, 45°, 90°, 135°, and 180°, all at
a distance of 15 m from the stage. As a result, the values predicted using the ISO-9613 and CONCAWE equa-
tions agree well with the actual values and are within a 5 % error rate; however, the values predicted using
the VDI-2714 equation are not. The correction value of direction indexes and surrounding barriers of the
hall using the VDI-2714 equation is estimated to be greater than those obtained using the other equations.
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Fig. 1 Satellite photograph of target area
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Fig. 2 Analysis points for the verification of measure-
ment values and predicted values
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Table 1 PWL value of the point (0°) at 15 m distance
from the front stage (dB)

63 125 | 250 | 500 1 2 4 8
Hz Hz Hz Hz kHz | kHz | kHz | kHz
100.5 | 103.6 | 99.5 | 105.9 | 112.5 | 107.4 | 101.8 | 98.7
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Table 2 Directivity Index of sound source considering
the effect of surrounding conditions at stage

63 | 125 | 250 | 500 1 2 4 8
Hz | Hz | Hz | Hz | kHz | kHz | kHz | kHz

0° 0 0 0 0 0 0 0 0
45° 1 02 | 13 | 74 | 44 | 29 | 72 | 41 | 46

90° | 3.8 | &5 | 75 | 05 9 122 ] 125 | 19.2
135° | 157 65 | 3.1 | 42 | 145 23.1 | 21.9 | 247
180° | 209 | 15 | 7.5 | 16.6 | 31.6 | 344 | 34 | 378

Table 3 Outline of building around the outdoor perform-

ance hall

Name of building Floor Iéf)ifrhar?)f heigl)ltta(lm)
GIST, A building 3 3 9
GIST, B building 4 3 12
GIST, C building 9 3 27
GIST, D building 4 3 12
GIST, E building 3 4 12
Design center 6 3 18
Industry campus of CHU 4 3 12
Hospital building 9 3.5 31.5
Gwangsan-gu exper. building| 3 3 15
Donga Apart. housing 5 2.6 13
Ssangyong Apart. housing 5 2.6 13
Moa Apart. housing 15 2.6 39
Byeogsan Apart. housing | 15 2.6 39
Geumgwang Apart. housing [ 15 2.6 39
Dongbu Apart. housing 15 2.6 39
Ilsin Apart. housing 12 2.6 31.2
Jeongam elementary school | 4 3.6 14.4
Bia middle school 5 3.6 18
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Table 4 Comparison of the measured value and pre-
dicted value by using the ISO-9613

Measurement Measured Predicted Error value
point value (dB) value (dB) | (error rate)
0° (front stage) 85.7 86.5 +0.8 (0.9 %)
45° 85.5 83.8 -1.7 (1.9 %)
90° 81.5 79.4 -2.1(2.5%)
135° 75.6 74.1 -1.5(1.9 %)

180° 69.6 66.8 2.8 (4 %)

"Error rate = [(predicted value —measured value)
/ measured value] x 100
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Table 5 Comparison of the measured value and pre-
dicted value by using the VDI-2714 (dB)

Measurement Measured Predicted | Error value
point value (dB) value (dB) | (error rate)
0° (front stage) 85.7 90.0 +4.3 (5 %)
45° 85.5 88.2 +2.7(2.3 %)
90° 81.5 85.3 +3.8 (4.7 %)
135° 75.6 82.1 +6.5 (8.6 %)
180° 69.6 79.2 +9.6 (13.8 %)

“Error rate = [(predicted value — measured value)
/ measured value] x 100

Table 6 Comparison of the measured value and pre-
dicted value by using the CONCAWE (dB)

Measurement Measured Predicted Error value
point value (dB) value (dB) | (error rate)

0° (front stage) 85.7 90.6 +4.9 (5.7 %)
45° 85.5 88.9 +3.4 (3.9 %)

90° 81.5 83.4 +1.9 (2.3 %)

135° 75.6 77.5 +1.9 (2.5 %)

180° 69.6 71.8 +2.2 (3.1 %)

“Error rate = [(predicted value —measured value)
/ measured value] x 100
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