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Abstract: This study investigates the transmission characteristics of outdoor noise into indoor
classroom environments, with a focus on road and railway noise. Since each noise source exhibits
distinct acoustic properties-such as differences in frequency spectrum and sound pressure level-the
propagation of sound from outdoor to indoor spaces varies accordingly. In this research assumes that
the primary factors influencing indoor noise levels are the indoor sound absorption rate and the area

of window and opening surfaces.
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Using road traffic noise as the baseline, both field measurements and simulation-based predictions

were conducted to evaluate the reliability of indoor noise transmission prediction methods. Results

showed that the line source model demonstrated superior predictive performance compared to the

point source model, with prediction errors remaining within +1 dB(A) on average. The average

indoor transmission coefficients for road and railway noise were -8.0 and -8.2 dB(A), respectively,

attributed to the similar acoustic characteristics of both sources.

The findings of this study provide a validated predictive framework that may serve as a useful

reference for environmental impact assessments and educational environment evaluations(including

existing schools) in the planning of new school facilities.

Keywords: Environmental Impact Assessment, Educational Environment Assessment, Newly-planned
School, Road Traffic Noise, Railway Noise, Noise in the Classroom
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Table 1. Measurement location of road traffic noise

Category School Name Meas. Location # Floor Relation to the road
A Nakwon Mid. 1 1/4 Vertical
B Pangyo Daejang Ele. 1 2/4 Vertical

. 1 3/5 Vertical
C Dochon Mid. -
2 3/5 Behind
D Unjung Mid. 1 2/4 Behind
E Wirve J Mid 1 2/5 Vertical
irye Jungang Mid.
g aang 2 2/5 Complex
. 1 2/5 Complex
F Wirye Pureun Ele.
2 2/5 Parallel
. 1 2/5 Vertical
G Seongnam Jeongja Ele.
2 3/4 Parallel

*V: Vertical, B: Behind, C: Complex, P: Parallel

ThFdt 272 F3H 0 & mejsto] AgEglon, I
AT} T2 ix] §8L 22l 2] (Vertical), B HE] 2]
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Table 2. Measurement location of railway noise

Category Measurement location Floor Types of trains
a 17-5, Nongheung 1-gil, Osan-myeon, lksan 2 High-speed rail
b 62, Beotkkot-ro, Jeongeup 1 High-speed rail
c 154, Chunghyeon-ro, Jochiwon-eup, Sejong 1 Integrated
d 154, Chunghyeon-ro, Jochiwon-eup, Sejong 1 Integrated
e 58, Ogeum-ro, Songpa-gu, Seoul 16 Subway
f 11, Olympic-ro 35ga-gil, Songpa-gu, Seoul 15 Subway
g 355, Gyeongchun-ro, Namyangju 3 Subway
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Figure 3. Indoor noise prediction model and prediction point

Table 3. Sound Absorption Characteristics by Frequency for Classroom Interior Materials

Category Absorption Coefficient by Frequency
Category Material 125Hz | 250Hz | 500Hz | 1kHz 2kHz 4kHz
Window Frame Double Layer of PVC 0318 | 0.091 0.036 | 0.015 | 0.006 | 0.001
Window Glass Glass,ordinary window glass 0.350 | 0.250 0.180 | 0.120 | 0.070 0.040
Blackboard Blackboard in classroom 0.240 | 0.200 | 0.200 | 0.180 | 0.180 | 0.210

Wooden Desk Panel 6mm Hard wooden board, 50mm cavity 0.037 0.039 0.013 0.004 | 0.003 0.014

Plaster board on steel frame, 50mm mineral
wool in cavity, surface painted

Classroom Wall 0.150 | 0.100 | 0.060 | 0.040 | 0.040 | 0.050

Wood Floor Wood flooring 0.150 | 0.110 0.100 | 0.070 | 0.060 0.070
Ceiling Tile Ceiling tex 0220 | 0.320 | 0.150 | 0.140 | 0.080 | 0.070

Ref. : A Study on Integrating Noise-Environment Assessments to Foster Tranquil Educational Settings, 2024.05., Korea Land & Housing
Corporation
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Table 4. Comparison of mean absolute error (Standard Deviation of Absolute Error) between measurement and prediction

results
[Unit: dB(A)]
Window - @lm Hallway - @1m
Layout type*
Lower Floors | Upper Floors All Floors Lower Floors | Upper Floors All Floors

\Y% 2.8(1.4) 3.6(1.3) 32(1.3) 24(22) 2.7(1.8) 2.6 (2.0)
) B 8.6(2.0) 7.7(3.2) 8.1(2.6) 8.9(2.8) 6.7(3.0) 7.8(2.9)

Point source
C 7.2(0.9) 8.9(1.4) 8.1(1.2) 8.4 (1.7) 9.0 (3.6) 8.7(2.7)
P 4.5(0.5) 4.3(0.7) 4.4(0.6) 3.3(0.6) 3.4(0.7) 3.3(0.7)
\Y% 1.7(1.4) 09(1.2) 1.3(1.3) 1.4(2.1) 1.1(1.9) 1.2(2.0)
B 44(2.0) 323.0) 3.8(2.6) 5.0(2.8) 2.8(3.0) 3929

Area source
C 2.6 (1.0) 4.6(14) 3.6(12) 44(1.8) 53(3.5) 4.8 (2.6)
P 0.1(0.7) 0.1(0.8) 0.1 (0.8) 0.4 (0.9) 0.3(0.9) 0.4(0.9)

*V: Vertical, B: Behind, C: Complex, P: Parallel
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Table 5. Comparison of measured and predicted indoor propagation values of road traffic noise (area noise source prediction
model)
[Unit: dB(A)]
Window - @1m Hallway - @1m
Layout type*
Lower Floors | Upper Floors All Floors Lower Floors | Upper Floors All Floors
\% -5.9 -6.6 -6.3 -1.7 -8.0 -7.9
Measurement B -11.5 -10.4 -10.9 -13.7 -11.5 -12.6
@) C -10.1 -11.8 -10.9 -135 -14.0 -137
P -7.6 <13 -7.5 -8.5 -8.5 -8.5
v -7.6 -7.6 -7.6 9.1 9.1 9.1
Prediction B 71 72 7.1 8.6 87 8.6
(@) C 15 72 74 9.1 8.7 -89
P -7.5 -14 -1.5 -9.0 -8.9 -8.9
\% 1.7 0.9 13 14 1.1 1.3
Difference B -4.4 -32 -3.8 -5.0 -2.8 -39
(@-@) C 2.6 -4.6 3.6 4.4 53 48
P -0.1 0.1 0.0 0.5 0.4 0.4

*V: Vertical, B: Behind, C: Complex, P: Parallel

Table 6. Indoor noise transmission characteristics based on predicted data

[Unit: dB(A)]

Differences in outdoor and indoor noise level (All Floors)
Layout type -
Window - @1m Hallway - @1m Average
Vertical -1.6 9.1 -8.4
. Behind 271 -8.6 -7.9
Prediction
Complex <14 -8.9 -8.2
Parallel -1.5 -8.9 -8.2
Average -7.4 -8.9 -8.2
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Table 7. Predicted indoor propagation values of railway noise (area noise source prediction model)

[Unit: dB(A)]
Differences in outdoor and indoor noise level
Category -
Window - @1m Hallway - @Im Average
High-speed rail -7.0 -8.4 =17
Prediction Subway -74 9.1 -8.3
Integrated Railway -74 -8.9 -8.2
Average -7.3 -8.8 -8.0
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