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ABSTRACT

The purpose of this study was to calculate a correction value for estimating the noise levels in the
classrooms of a newly planned school for use in environmental-impact and educational-environment
assessments. The study involved measuring and analyzing the outdoor and indoor noise levels in the
classrooms of 32 elementary and middle schools located in Yongin-si and Seongnam-si, Gyeonggi-do. In
each of the 55 cases, the noise level was measured at a receiver point located 1 m in front of the
school building facade. At the same time, the indoor noise levels were measured at 2 receiver points
located 1 m in front of a window and 1 m in front of a hallway in the classroom, with all the windows
open. These measurements were averaged to calculate the noise level in the classroom. Then, a correction
value was calculated based on the difference between the outdoor noise level and noise level in the
classroom. Therefore, by considering this correction value for the estimated outdoor noise level during the
planning stage, the noise level in the classroom could be determined. The final calculated correction values
were —6.4 dB(A) for the parallel type, —6.9 dB(A) for the vertical type, and —6.5 dB(A) for the mixed
type. The use of these correction values will reduce the noise impact and resource wastage that could

result from over- or underestimating, creating a calm and reasonable educational environment.
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Fig. 1 Receiver points located 1 m in front of virtual school facade for estimating rood-traffic noise impact
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Fig. 2 Layout types between school building and road, and 32 schools(Ele : elementary school, Mid : middle
school) and noise measurement points(red point)
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Indoor and Outdoor Noise Level [dB(A)]
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Fig. 3 Indoor (noise in the classroom, red dashed line) and outdoor (facade noise, blue solid line) noise
measurement level and the difference between them on 4th or 5th level in the school for each case
for each layout type (grey: PC, dark grey: PH, orange: V, green: MC, dark green: MH)

Table 1 Mean value of differences between indoor and Table 2 Summary of mean absolute error (MAE) between
outdoor noise level (indoor - outdoor) for each measured and estimated noise levels by each
layout type noise prediction program

Mean (standard deviation) [dB(A)] SoundPLAN (outdoor) ODEON (indoor)

Layout Error

type* Ist or 2nd 4th or 5th 4th or 5th (MAE) | Ist or 2nd | 4th or Sth | 1st or 2nd | 4th or Sth
floor floor floor** floor floor floor floor
[dB(A)] ' ' ' '
PH | —132 (0.65) | —10.7 2.0) -16.9 (3.4)
SD 1.96 1.62 2.25 2.63
\% -83 (2.7) -8.7 (2.7) -92 (1.2)
MC -7.0 2.7) 8.3 (2.8) -84 (1.7) o o
Wtk g Aol Aol vl A F8E -9
MH —-11.8 (3.3) —13.3 (3.8) - ° — - = <
. ‘ Zfle Apolo] #ite] A7]7F PHE > MHE > VE >

*PC: Parallel (noise source < classroom), PH: Parallel (noise B} . _

source < hallway), V: Vertical, MC: Mixed (noise source <> PCE >MCH <o 2 1359 Ao gt} ol

E:}:zzi(t)oo_rg)c,e,l\/[H: Mixed (noise source < hallway) <> means 2003l WAk wjx] G A 9] 289 x5

**data from report of land & housing research institute (2018) A apol, o]l AAY, AEAR A YAT R, SE

2], At YA 5 e AP EE diE dY

G o vk aFFolA v FEEE AU -9 o Tow o3 A=re Ex 4 9

Zgle afele] Hyte] A7|E Mlae] HokS W MH

¥ >PHE >VE >MC3 >PCE o2 et} & 3.2 AlEdlo|M &=} H|w

So] AHAoT QgL F= 2o wA GERY 48 AFdS ZEIl SoundPLAN ver.9.0,

B2 AR AQlEE 2892 Se(pHE, MHE)  ODEON ver.17& &850 77} 9], wAl ] 54

o] zol7k o Atk EXFEATANAN FF /e Lkt Aul-9] dSagEee] eAkE w74

o100 At} Hwale] B w wjx] S A BISUTE Table 2% 7} Ao T2 o= ALty

)& =179 7t 2o o] o7} GAMEE AntE e A - dS5Ee] QB BAX A, Fig 45 A9 &
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Table 3 Number of data to calculate correction value for
each layout type

4th or 5th 3rd, 4th or 5th
Category floor floor* Total
PC 11 10 21
Layout | =y, 2 16 39
type
MC 16 0 15
Total 49 26 75
*Data from report of land & housing research institute (2018)

Fig. 4 Facade and grid noise map of outdoor noise
(top) and propagation visualization and ray
tracing map of indoor noise (bottom)

Table 4 Statistical analysis of differences between indoor
and outdoor noise level (indoor - outdoor) for
each layout type

%1':—9]' ﬂj‘]’ 141 _{\_%E /‘]%Eﬂ O]ﬁ 7554' & /‘]7—]’ §]’ Els ([Igg(g:;]y Parallel Vertical Mixed
T¥o|t}. ODEONS E3 wAL W 28 % o3 A& Mean (SD) | —69 (1.6) | —-87 2.7) | —-83 (2.8)
go]d2l 49 SoundPLANS 3 AE AAAAY Minimum 35 33 42
Ao AgE oF ARAE &8st o]FARE Percentile 5 —40 —4.0 -5.0
SA7F AvtEe] oake] H 2 FEAAF 9 AX Percentile 10 —44 -5.5 -59

= As IRIT F vk mE aFHET A S Ql -6.4 -6.6 -6.5

A Aol 5R]e] eabe] et EAA 9 Fith Q3 -8.1 -10.8 -9.2
o= 2893} WAL AZEo] AS AT AZ Al Maximum -9.0 —142 —14.7
FFe T JANES AEYIM wrdsA] Rgk

Aoz perdAn) wehd BAX A4S g8 Agr  10dBA)S 23k A9 AR (st 27
2 3 BEAGy}L 2 A28 pr 92Re 2y RS ALfste] F 497) Alo|AE HF HolH=
SR HOHE doR dom 2 Aoy . AHESUN. £E nAA Y P Sl Ve
2 ox B4& E3] =4 dolg o] o4 (outliery AT (Ex]—z,— A7, 2018)9] 54 AA=RE F

2 SO, aZRolA A - 9] 7t AlFFeld  ATTCT ~5‘*)°‘W 5743 2674 Aol~E et
& B A iR f89 45 29w Aol 4 A F TN ACIze] A - 9] 54 g oS
HY A 7.5 dBAYEEAY 12), 49 Bt 8.1 heE AE HAAE HEsith

2)
dB(A) (A 1.7), 89 ¥+ 7.5 dB(A)(ETH

b 1.0)Z A5 Ak 3.4 WAL Y A~FE &E EFX[(AD)
R bl U el B P R B e Rt <
3 & olojg MY B H7HE 91 AR S A8 25U WAk
lﬂﬁxl A Al AR HE HlolEi(HH A fEgE o A 3 A9 FA ASEAA WA W &%
AEH A, A 2559 A Table 33 2 & Atel5 BAEGIT A9 FA4 AgEe w4 9
ok A - 9 AFA F 557 AolzolA 224 W Im ARNA AT AEela, WA W A
Ak & 57HA 9 Aﬂ‘:’ w49 F A9AdR 4 S5 AR dY 2ddA wd QellA FHown
SFA EXo] T2 2 %9-BE 43 4] AolxaE  H im, EEZOEREH 1m Yol A SA3
HE A 3% A FoA AQsioley =3 o AgEe] Fwolt) Table 4= WA FHER o
AR o RHE A9 AERT A U 25kt Tl FHE F 4970 Alolzel did A - 9 54
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Table 5 Representative correction value to estimate the
road-traffic noise level in the classroom for
each layout type

Layout type
Category
Parallel Vertical Mixed
Correction _ _ _
value* [dB(A)] 64 6.9 6.3

*First quartile of differences between the outdoor noise level
and the noise level in the classroom
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