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Abstract: This study aims to reinterpret floor impact noise in multi-family housing as an
environmental impact assessment issue and to propose institutional improvements by analyzing the
limitations of Korea's post-verification system and comparing it with international building acoustic
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standards. Floor impact noise has generally been treated as a private dispute between residents in Korea.
However, it is closely associated with building structure, construction quality, indoor environmental
quality, residential health, and social conflict. Therefore, it should be regarded as a living environmental
factor that can be addressed through the environmental impact assessment framework.

This study consists of five analytical components: a review of the Korean legal framework related to
floor impact noise; an examination of the legislative petition on inter-floor noise management as a
policy alternative; an analysis of post-verification performance test results from 2023 to 2025; a review
of the Board of Audit and Inspection’s audit report on apartment inter-floor noise reduction systems;
and a comparative analysis of international building acoustic standards and their distinctive
implications for the Korean system.

The results show that Korea’s current post-verification system has limitations in representing unit-
level acoustic performance because it relies on a small number of sampled dwelling units. In the
performance test data reviewed in this study, only 38 units out of 1,530 units were tested, and six out
of nineteen apartment complexes failed to meet the required performance level. This indicates that a
sampling-based system may not sufficiently identify performance deviations caused by structural
type, floor composition, construction quality, or dwelling-unit layout.

International cases show that floor impact noise is generally managed as a matter of building acoustic
performance, indoor environmental quality, and consumer protection, rather than merely as a post-
occupancy nuisance complaint. European systems tend to combine design-stage prediction, construction-
stage quality control, field measurement, and performance classification. The United States regulates
minimum acoustic performance through building codes, while Japan uses housing performance
indication systems. Hong Kong recommends specific field performance levels and the use of resilient
floor systems. These cases suggest that Korea needs to shift from a dispute-resolution-centered
approach to a life-cycle management system.

This study proposes that floor impact noise should be considered as a supplementary review element
in the living environment sector of environmental impact assessment for large-scale multi-family
housing developments, urban redevelopment projects, and public housing projects. Rather than
introducing a separate regulatory standard duplicating the Housing Act, the assessment should focus
on performance assurance plans, pre-occupancy verification plans, disclosure of measurement results,
and post-occupancy monitoring.

Keywords: Floor impact noise, Inter-floor noise, Multi-family housing, Environmental impact assessment,
Post-verification system
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Table 1. Comparison between floor impact sound performance standards and living inter-floor noise standards

Classification Floor impact sound performance standard Living inter-floor noise standard
. Securing the acoustic performance of floor Managing noise conflicts caused by residents’ daily
Main purpose L
structures activities
Application stage | Design, construction, and completion stage Post-occupancy stage

Main subject . .
1ol construction quality

Building structure, floor system, resilient materials, | Walking, running, dropping objects, moving furniture,

use of audio devices, and other living activities

Evaluation target building

Impact sound insulation performance of the

Actual noise occurrence and nuisance in daily life

Institutional function | Preventive performance control

Ex-post living management and dispute resolution

Policy implication housing

Ensures minimum physical performance of

Provides criteria for complaint handling, mediation,
and resident management

Relationship Ex-ante building performance standard

Ex-post behavioral and dispute management standard

Source: Reorganized by the authors based on Ministry of Land, Infrastructure and Transport (2022, 2023a, 2023b) and Ministry of Land,
Infrastructure and Transport & Ministry of Environment (2023).
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Table 2. Descriptive summary of post-verification performance tests for floor impact sound in Korea

Classification Result
Number of apartment complexes tested 19
Number of complexes that failed to meet the standard 6
Failure rate by complex 31.6%
Total number of dwelling units 1,530
Number of tested dwelling units 38
Sampling rate by dwelling unit 2.5%

Note: This table provides a descriptive summary of publicly available data. The sampling rate indicates a potential limitation in

representativeness, but the statistical validity of the sampling design cannot be fully assessed without detailed unit-level data.
Source: Reorganized by the authors based on the analysis of post-verification performance test data from 2023 to 2025, using the Ministry
of Land, Infrastructure and Transport’s response to an information disclosure request by the Citizens’ Coalition for Economic

Justice.
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Table 3. Differences between domestic acoustic performance systems and overseas cases

Comparison item Domestic system

Distinctive implications from overseas cases

Institutional status

Housing Act, post-verification system, green building
certification, and housing performance grading

In some countries, acoustic performance is linked to
building regulations, pre-completion testing, or official
housing performance indication systems

Scope of acoustic
performance

Floor impact sound, airborne sound insulation between
units, traffic noise, plumbing noise, and related acoustic

Some systems integrate prediction, field measurement,
performance classification, and consumer protection

items
Performance Certification or grading is available, but practical | Minimum requirements and enhanced performance
grading consumer recognition remains limited levels are often distinguished

Field verification | Post-verification is conducted with limited sampling

Pre-completion testing or field measurement is more
directly linked to compliance or market information

Low-frequency
impact sound

Heavy-weight impact sound is regulated, but perceived | Some European systems consider low-frequency correction
low-frequency annoyance is not sufficiently reflected | or resident perception more explicitly

Disclosure of
results average performance information

Disclosure is often limited to certification, grade, or | Measurement conditions, indicators, grades, and performance

levels may be provided in a more comparable form

Life-cycle

management management are not fully integrated

Design, construction, completion, and post-occupancy | Overseas cases suggest a stronger life-cycle approach

from design prediction to post-occupancy management

Source: Reorganized by the authors based on ISO 16283-2, ISO 717-2, Approved Document E, ASTM E492 and E1007, the Japanese
Housing Performance Indication System, Hong Kong ProPECC PN 3/23, the Korean Green Building Certification Criteria,
housing performance grading system, and the Korean post-verification system.
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Table 4. Application of floor impact sound management to environmental impact assessment stages

EIA stage

Supplementary review element for floor impact sound

Planning stage

Review of housing density, structural type, floor plan, slab thickness, and acoustic risk

Design stage

Prediction of floor impact sound performance and review of mitigation measures

Construction stage

Quality control of resilient materials, floor systems, finishing materials, and service penetrations

Completion stage

Field measurement, performance verification, and disclosure of test results

Operation stage

Post-occupancy monitoring, complaint data, repair history, and feedback into performance management

Source: Authors’ proposal based on Morgan (2012), the Korean Environmental Impact Assessment framework, Ministry of Land, Infrastructure

and Transport (2022), and ISO 16283-2 (2020).
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Table 5. Functional distinction between housing legislation and environmental impact assessment in floor impact sound

management

Category Role of housing legislation

Supplementary role of environmental impact
assessment

Institutional function | Technical standards and performance testing

Review of living-environment management plans

Main review target
& and performance grades

Floor structure performance, measurement methods, | Performance assurance plans, verification plans, disclosure

plans, and monitoring plans

Application stage .
PP g testing stages

Design, construction, completion, and performance | Development planning, environmental assessment, and

follow-up management stages

Main purpose standards

Determination of compliance with statutory technical | Linkage between preventive planning and post-occupancy

management

Avoidance of
regulatory duplication | legislation

Technical compliance is determined under housing | Excludes re-examination of technical compliance and

focuses on management-plan review

Source: Reorganized and proposed by the authors based on Ministry of Land, Infrastructure and Transport (2022, 2023a, 2023b) and

Ministry of Environment (2023b).

2 a7} ok
& Aol A Aotel= S FF B 7 EHS Bl S
A A 5ol i 28 Fo71Ee HEAY,
FHHPY 57159 A3t o5 A FFE 7Nl
A HHE A B ofn|7t ottt &, 4 FFE 7}
= /NE A iS4 2 4565 5 B
W, e d 5 AR diAlshs A7t HolA =
QhHch TG 2 vigF4 & A5 71471
& 30 9 A5 EAE gt 84 9%
B7he gt 3T AAE AEARY DA C1A s
7120 AdAIG o] AEs] w4 YR E 5T
AL, A A FHA FABIAY, 23 A 45AL
e 4

59 254 ©

15 E
o B W APl B

AT

=
7hohet, it BEFAN L LAl A 45
F AW BBRAY) G 1A 5 Y wEEAS
Hsen AS AESHRHE Zolth v 34 S A
SuAY o) T2, & T, $5A, vieet
7 4] BER A, BAue A, 23 4 244
Sol 23hE 4 9t B4, A BEA AL U
Seizch 187 ZSHER $A 0.2 MY Bt
oItk o5 9o FERA, HAEH, 55, 59 B4,
AZBT S5A 9 vtk 592 skl A
BT THs o B AThE S4 2 HSH
Kol Faseh. A, 2423 34 NS ST
827} Slck. QARG AFAE AHAle] A%
Feo) 54 S S & A7 9lom, 542
THe g Bgolut Q1% o Ro) XA gk, 24
9%, F2F 4, 7, 2P, A5 EF 5L X
Foke] QLS o]3) 5 WAL 0E A28 Bast
ek UA, A8 54l ol gHlo] A 7
Zo| WA, 0|2 F3 AR, TR, B3A, ot
S, B, AT, 225 et o)
B9 ZAe FF AAYIE A, AR, B,
7147l B4 02 B8 4 Yk whAsto
S 7|2 AR S7H4 12 AAT UL
7 9t 9 T AFAS Aol HEEE T
A A 243 4SS Ak, 1 A



B2t Mi36H M4E

) AL A 2 SR A7

V.AE

%ﬁﬂiﬂim*%%%wnaﬂq

HAL
202 p
Q7 Ak thew gt
A, S A 7€ BT SaE 7SS 4

]

o O
(Sl
oz
ol
o[)lt
r\l
¥

9 7)2e 95 7 AT A2
oA T AT 2L Belel] At A
2 Qe 7|20l mebd £ 7122 oA}
oh et A5 B 2 o]sh=lofof gk,
A, U ASZAAE ETAANA S S
- AR Hol 4 gu)7t glov, Astl
ApaAjo]) o)t Qo] Al S A UAE 38
%517] ol ek & A7ol 4 AT AR E
7 €71 5 67 A7} 71 v e, 0
15304]H) % 38A1EH Tt 2850 A -2 oF 25%
olgic, o o] A0 2 BA oJnl2 2]

ol oox
Ft:

4
5] 4

L o890, & A7) AL o] 2 AFFEIA ] fE
X A AR 7124 2A R A,

AR, ALFEERRIA ) AL Tt AT 4 8
ol TAAL o Het e E AL e FEFA
W8, B4 Al 1, 25 AT, Hheti,

e TEE 9 A ZZZ o u;].g]. gz s9lome,
ol 197 )4k SR iz A A
20| Bash

A, <] Al Ted] A==
o] Attt HET, I Aot 2
A Ju7k ol 9F =7k e e S

T A AEH, T BAAAL AAsEL 9o,
HA2A T e 63 TENL AT SFS
A3} AU YR INE ool HFOE A s
LYot Yt o= I S ASE ASA =} AL
TERIA 7} HaksfoF 3 A& AlAFRITE

A, A S Y E 7ol AUy olgle &
Y FE2 QAL Y-S B, R, F A,
g AE 52 FAT YROIA A= 4734,
H2HG L AT AZE ) A v EE 52
W2 FEFAAE HEARI o A e Fofol
HOMA AE QAT vhelE 4= 9lt}

o] SUA, v %7%‘ O] BB
YA 71E 78S TE AASHAY HﬂEﬂ ’347}7%:—
F7HA= &401 oyt FHH Y eSS4 At
B 7Ie7IER ANEAE | oh, SHIEB
7k 7 7171 A oty e Hit . 55
AN NEAY DA OIM ALY, &5 A A
A9, Ju3/ € 4F T B e YA 4as
73 Hobo) HeH AR R4 HQlak IS B
% e

CHit 2 At vt 22 SHA17E ok A, =
7HE HIE S A ILT} AEF A ee T2 284

FAAEARE A2 AESY] wj&o], 2+ =7}
oA s 710l AA| A% Oﬂ*i oA 2FHIL UL
o YT T IS AR ol A= A Holil
WA ASH 02 BASHA| = Fotgith 24, =
W ARS-EHRIA @AP ArE &t A= oA
g A=slge 2R, BEEE A, T
lﬂi¥ﬂvﬂmmﬂﬂﬂ
Y g Q1o diet EA4 &
A, A dFrlo] AFsh=
R SR R R
Fotith
?LOHH% @G ASARE Pt
® °J7\}i =

i%?—

=
.9_
=

I
5
1’—\10_)1:
= %
;V‘.:

ok
>
o,
r2
:{o
e
J"’
>

2
fr L
o =
N

M)
30, L g
o)
%@

oX,
[
N
s
e X
1B
H‘l
rlr i

1o B 1 oox I
o
Olv IIZ'I..
Sha
%
ol
_,4

r:__l‘ EI‘O

)

o £
2
dor 2
r %
0 5
Cul)lt I‘R
[,

mlo

N\
ox
>

T
oyl
K

N
-
PN
>
3]
ox,
51
=
EO
_,'24

0,
L
LY

2 0ot
o

oz EJ md > MN
o

o

i}
=
=k
jin)
ol
rl:l (o)
o
i_“
os
3
olo
2
gt
Lox



e
S0l - 230 / 35F

HAE HHEAS 22l B EESEIIY 2ot M= geE 331

sy}mE+

A

Sk B eIl 3G AEE AL T
FAIA Holt, B34 A5T0AY, 9
23} 370, BlolElo] 2 75 9 9

%3 B E ESH A Aol B AR A
ol B FFH7 A A 75
_Q_J_LE__%_;]/\]Q‘O’] MLH /\H%]-T_ 3 OﬂOﬂ OEE]—ZHXJ [©)

References

Architectural Institute of Japan. (1997). Standards for
sound insulation performance and design guidelines
for buildings (2nd ed.). Gihodo Shuppan. https://
gihodobooks.sslserve.jp/book/2431-0.html

ASTM International. (2025a). ASTM E492-25: Standard
test method for laboratory measurement of impact
sound transmission through floor-ceiling assemblies
using the tapping machine. https://doi.org/10.1520/
E0492-25

ASTM International. (2025b). ASTM E1007-25: Standard
test method for field measurement of tapping
machine impact sound transmission through floor-
ceiling assemblies and associated support structures.
https://doi.org/10.1520/E1007-25

Berglund, B., Lindvall, T., & Schwela, D. H. (Eds.). (1999).
Guidelines for community noise. World Health
Organization. https://www.who.int/publications/
i/item/a68672

AR, (2019). OF}E S7kA2 A A e G AH.
AFEILA.

Board of Audit and Inspection of Korea. (2019). [Audit
report on the operation of the apartment inter-
floor noise reduction system]. Audit report.

British Standards Institution (BSI). (2014). BS 8233:2014

Guidance on sound insulation and noise reduction
for buildings. https://knowledge.bsigroup.com/
products/guidance-on-sound-insulation-and-
noise-reduction-for-buildings

AP A DA A EANHATE. (2025). 574
& IS A AR AR,

Citizens’ Coalition for Economic Justice. (2025). [Analysis
of post-verification performance test implementation
for floor impact sound after the introduction of
the post-verification system]. https://ccej.or.kr/
posts/Djt3WWL

L EEREREEL
ANE Stas HEH AL A =
3] A& YA GA.

Citizens' Coalition for Economic Justice, Urban Reform

Center. (2025). [Legislative petition for the Act

u:°1'
i
>,
=
8
=
vk
N
S
[\
2
of4
[e]

N

on the Management of Inter-Floor Noise in
Multi-Residential Facilities]. Petition submitted
to the National Assembly of the Republic of
Korea. https://ccej.or.kr/posts/w9tp3rW

Cremer, L., Heckl, M., & Petersson, B. A. T. (2005).
Structure-borne sound: Structural vibrations and
sound radiation at audio frequencies (3rd ed.).
Springer. https://doi.org/10.1007/b137728

Dodd, N., & Donatello, S. (2021). Level(s) indicator 4.4:
Acoustics and protection against noise user
manual: Introductory briefing, instructions and
guidance (Publication version 1.1). European
Commission, Joint Research Centre. https://
susproc.jrc.ec.europa.eu/product-bureau/sites/
default/files/2021-01/UM3_Indicator_4.4_vI.
1_17pp.pdf

Environmental Protection Department. (2023). Application
of sound insulation in residential buildings to
reduce noise transmission between units (ProPECC
PN 3/23). The Government of the Hong Kong
Special Administrative Region. https://www.epd.
govhk/epd/sites/default/files/epd/english/resources
_pub/publications/files/pn23_3.pdf



332 2FILE/ M3HH M4

Fields, J. M. (1993). Effect of personal and situational
variables on noise annoyance in residential areas.
Journal of the Acoustical Society of America, 93(5),
2753-2763. https://doi.org/10.1121/1.405851

Haan, C.-H., Lee, W.-H., & Park, C.-J. (2024). The
improvement in the floor impact noise with
changes in the glass transition temperature of
SBR Latex Mortar. Applied Sciences, 14(14), 6275.
https://doi.org/10.3390/app14146275

Haan, C.-H. (2025). Implementation of the floor impact
noise monitoring system to the existing apartment
buildings. Sound & Vibration, 59(1), 1954. https://
doi.org/10.59400/sv1954

274l ol 1, RIREE (2024). 210 mm H|FFE I E
STHE S5 HgS A A At vt
S ek 2 Fetal A, 43(6), 724-736.

Hong, S.-S., Lee, S.-M., & Haan, C.-H. (2024). Floor
structure for the reduction of floor impact noise
of apartment with concrete slab less than 210
mm. The Journal of the Acoustical Society of
Korea, 43(6), 724-736. https://doi.org/10.7776/
ASK.2024.43.6.724

International Code Council. (2024). 2024 International
Building Code (IBC). https://codes.iccsafe.org/
content/IBC2024V2.0

International Organization for Standardization. (2014).
ISO 16283-1:2014 Acoustics — Field measurement
of sound insulation in buildings and of building
elements — Part 1: Airborne sound insulation.
https://www.iso.org/standard/55997.html

International Organization for Standardization. (2016).
IS0 1996-1:2016 Acoustics — Description, measuterent
and assessment of environmental noise — Part 1:
Basic quantities and assessment procedures. https://
www.iso.org/standard/59765.html

International Organization for Standardization. (2020a).
ISO 16283-2:2020 Acoustics — Field measurement
of sound insulation in buildings and of building
elements — Part 2: Impact sound insulation. https://

www.iso.org/standard/77436.html

International Organization for Standardization. (2020b).
ISO 717-2:2020 Acoustics — Rating of sound
insulation in buildings and of building elements —
Part 2: Impact sound insulation. https://www.iso.
org/standard/69867.html

International Organization for Standardization. (2021).
ISO 10140-3:2021 Acoustics — Laboratory
measurement of sound insulation of building
elements — Part 3: Measurement of impact sound
insulation. https://www.iso.org/standard/79483.
html

Ministry of Justice, Japan. (2024). Act on the Promotion
of Housing Quality Assurance (Act No. 81 of 1999,
last amended by Act No. 63 of 2023). https://
www.japaneselawtranslation.go.jp/en/laws/view/
4891/en

Kang, J. (2007). Urban sound environment. Taylor &
Francis. https://doi.org/10.1201/9781482265613

Korea Institute of Civil Engineering and Building
Technology. (2023, October 26). Discovery of
factor causing deviation in apartment impact
sound insulation. [Press release]. https://www.
kict.re.kr/gallery.es?act=view&b_list=10&bid=0001
&list_no=14379&mid=a20303000000&nPage=1

Ljunggren, F, Simmons, C., & Hagberg, K. (2014).
Correlation between sound insulation and
occupants’ perception - Proposal of alternative
single number rating of impact sound. Applied
Acoustics, 85, 57-68. https://doi.org/10.1016/j.
apacoust.2014.04.003

S5 (20232). 2T HEH (HE A191502,
2022. 12. 30., Y EA]A, A]5Y 2023. 7. 1.). =7}
P EAE.

Ministry of Environment. (2023a). Noise and Vibration
Control Act (Act No. 19150, partially amended
December 30, 2022, effective July 1, 2023). Korean
Law Information Center. https://www.law.go.kr/
IsInfoP.do?efYd=20230701&IsiSeq=247173



e
S0l - 230 / 35F

HAE BHEAS el S EESEIIY 2ot M= HeF 333

{1

273 5 (2023b). B I 7 M5 24 Soll Hek At
g (FAFIA] A|2023-723, 2023. 4. 13, D7
M), =7 B A HATE.

Ministry of Environment. (2023b). [Regulations on the
preparation of environmental impact assessment
reports, etc.] (Ministry of Environment Notice
No. 2023-72, partially amended April 13, 2023).
Korean Law Information Center. https://law.go.
kr/LSW/admRulLsInfoP.do?admRulSeq=21000
00222184

Ministry of Housing, Communities and Local Government.
(2015). Approved Document E: Resistance to the
passage of sound. UK Government.

TELEH. (2022). F&FH UGS 4 S AT
LAV E (FELSH LA #]2022-8682,
2022.12.28.,, AEAA), Z7PHHAH B A g,

Ministry of Land, Infrastructure and Transport. (2022).
[Revised standards for floor impact sound
insulation performance and post-verification
system in multi-family housing] (Ministry of
Land, Infrastructure and Transport Notice No.
2022-868, partially amended December 28, 2022).
Korean Law Information Center. https://www.
law.go.kr/admRulLsInfoP.do?admRulSeq=2100
000217329

SEIEH (2023). FHY (HE A191173, 2022. 12.
27., EFH7HA, A138 2023.6.28.). = 7PHE AR
AlE.

Ministry of Land, Infrastructure and Transport. (2023a).
Housing Act. (Act No. 19117, amended December
27, 2022, effective June 28, 2023). Korean Law
Information Center. https://www.law.go.kr/LSW/
IsInfoPdo?ancYnChk=0&chrClsCd=010202&efYd
=20230628&lsiSeq=246789&urlMode=IsInfoP

TEIEH- (2023b). FHAL7|E 5ol Tl (
=99 A339075, 2023. 12. 5., DE747, A 5§
2023.12.5.)

Ministry of Land, Infrastructure and Transport. (2023b).

[Regulations on housing construction standards,

etc.] (Presidential Decree No. 33907, partially
amended December 5, 2023, effective December
5,2023). Korean Law Information Center. https://
www.law.go.kr/LSW/IsInfoP.do?lsiSeq=256445

FEIEH- (20230). FHAL7|E 5o B33 (=
ENERH A12823,2023. 12. 11, YF714).
=7P A EAH.

Ministry of Land, Infrastructure and Transport. (2023c).
[Rules on housing construction standards, etc].
(Ministry of Land, Infrastructure and Transport
Ordinance No. 1282, partially amended December
11, 2023). Korean Law Information Center. https:/
www.law.go.kr/LSW/IsInfoP.do?ancYnChk=0&
chrClsCd=010202&efYd=20231211&IsiSeq=
256865&urlMode=IsInfoP

TEILFT (2024). 20249 ST E WIS A5 X
SHAAA A A AR [ EI AT 2
=]

Ministry of Land, Infrastructure and Transport. (2024).
[Status of implementation and results of floor
impact sound performance tests for multi-family
housing in 2024]. [Response to an information
disclosure request].

TELFT- T (2023). 35T SH0E] H 4
o} 710 B3t 2] (FELEHT AlL185Z,
S E = 410195, 2023. 1.2, 4&

g HATH.

Ministry of Land, Infrastructure and Transport, &
Ministry of Environment. (2023). [Rules on the
scope and standards of inter-floor noise in multi-
family housing] (Ministry of Land, Infrastructure
and Transport Ordinance No. 1185, Ministry of
Environment Ordinance No. 1019, partially amended
January 2, 2023). Korean Law Information Center.
https://www.law.go.kr/LSW/IsInfoP.do?lsiSeq=
247421

FEWSFSGF. 2023). 54U AT 7€ (FE
WEBFIA] A|2023-3295, T4 F 1A A|2023-
1725,2023.7. 1, QEIA). Z7PHE A H A,



w
w
s
i
0_9
OOII

FH7L ®I35E M4z

Ministry of Land, Infrastructure and Transport, & Ministry
of Environment. (2023). [Green building certification
criteria] (Ministry of Land, Infrastructure and
Transport Notice No. 2023-329, Ministry of
Environment Notice No. 2023-172, partially
amended July 1,2023). Korean Law Information
Center. https://www.law.go.kr/LSW/admRulInfoP.
do?admRulSeq=2100000225364&chrClsCd=010201

Morgan, R. K. (2012). Environmental impact assessment:
the state of the art. Impact Assessment and Project
Appraisal, 30(1), 5-14. https://doi.org/10.1080/
14615517.2012.661557

HHA AR, A9 (2013). A FHL S
G REHESAY] Y AT d=L
B33 =17, 23(12), 1117-1126.

Park, H. K,, Kim, K. M., & Kim, S.-W. (2013). Verification

of effectiveness of the standard floor impact

oo oj

source by comparing with living impact sources.
Transactions of the Korean Society for Noise and
Vibration Engineering, 23(12), 1117-1126. https://
doi.org/10.5050/KSNVE.2013.23.12.1117

Schneider, M., Fischer, H.-M., & Zeitler, B. (2025).
Development of sound insulation requirements
in German DIN 4109. Proceedings of DAS/DAGA
2025, 259-262. https://doi.org/10.71568/dasdaga
2025.338

Shin, H.-K,, Park, S.-H., Kim, M.-]., & Kim, K.-W. (2022).
A study on subjective response to heavy-weight

impact sound through representative spectrum

analysis: A case study in South Korea. Applied
Acoustics, 188, 108562. https://doi.org/10.1016/j.
apacoust.2021.108562

World Health Organization. (2018). Environmental noise
guidelines for the European Region. https://www.
who.int/publications/i/item/9789289053563

A0, BeA, 487, 023, $55E 990 B2

ues A S AdAs 9% ARAZ VDI
v]&+s]=24, 17(2), 110-126.

Yeon, J. O., Moon, S-S., & Kim, Y-H. (2023). Effects of
floor impact sound reduction performance
according to apartment type. Journal of Korean
Institute of Architectural Sustainable Environment
and Building Systems, 17(2), 110-126. https://doi.
org/10.22696/jkiaebs.20230010

Yoo, S. Y., & Jeon, J. Y. (2014). Investigation of the effects
of different types of interlayers on floor impact
sound insulation in box-frame reinforced concrete
structures. Building and Environment, 76, 105-
112. https://doi.org/10.1016/j.buildenv.2014.03.
008

A1, 2FR1. (2005). &FA 2 %E °ﬂ 0E 3
g a4 2 Arg Ao gt A
ZAFH 7T, 14(4), 217-225.

Yoon, S. C., & Oh, J. M. (2005). An experiment study on

floor-impact sound insulation by resilient materials

o

in apartment buildings. Journal of Environmental

Impact Assessment, 14(4), 217-225.



