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Floor structure for the reduction of floor impact noise of apartment
with concrete slab less than 210 mm
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ABSTRACT: Many technologies have been proposed to mitigate floor impact noise, and advancements in floor
structure design and implementation are underway to address this issue in existing apartments. This study aimed
to evaluate the effectiveness of floor structure improvements and mortar thickness variations in reducing floor
impact noise in aging apartment buildings with slab thicknesses below 210 mm. Two apartments were selected for
the study. In one apartment underwent both floor and ceiling structure enhancements. In the other, floor structure
improvements were implemented by adjusting mortar thickness. Mortar thicknesses were varied between 20 mm
and 50 mm for base mortar and 40 mm and 70 mm for finishing mortar, applied to four households within the same
apartment. Floor impact noise levels were measured according to KS F ISO 16283-2:2015 and assessed based on
KS FISO 717-2:2020.Floor impact noise levels were measured according to KS F ISO 16283-2:2015 and assessed
based on KS F ISO 717-2:2020. The results indicated a significant reduction in heavyweight impact noise by 17
dB and lightweight impact noise by 16 dB compared to the original floor structure. Additionally, thicker base and
finishing mortars correlated with higher reductions in heavyweight impact noise. Lightweight impact noise
reduction was most pronounced when incorporating resilient materials and finishing mortars containing Ethylene
Vinyl Acetate (EVA) and Expanded Polystyrene (EPS). However, remodeling aging apartments can lead to
resonance phenomena within specific frequency bands. Therefore, floor structure design should carefully consider
the frequency characteristics of each component, including mortar, to optimize floor impact noise reduction.
Keywords: Floor impact noise, Aging apartment, Remodeling, Mortar thickness
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Table 1. Comparison between A apartment and B
apartment.

Classification A apartment | B apartment

Household area 40 m?® 84 m’
Measurement area 11.6 m? 21.6m’
Slab thickness 120 mm
Number of measurement room 1
Existing floor
Bare slab
Base mortar °
Measurement| (high density) o
process | Finishing mortar °
(high density)
Floor finishes ° °
Ceiling structure ° -
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Finishing mortar 30 mm

EPS heating pipe plate 50 mm

260 mm

Base mortar 40 mm

Slab 120 mm

|§

(a) Existing floor structure

Finishing mortar 60 mm

(high density)
Resilient material 50 mm

+PET(40k) 20 mm 260 mm
Base mortar 10 mm

(high density)

Slab 120 mm

R

(b) Remodeling floor structure

Damping high density fiberboard
Finishing mortar 60 mm

(high density)

Resilient material 50 mm

+PET(40k) 20 mm 260 mm
Base mortar 10 mm

(high density)
Slab 120 mm

I\ﬂl

(c) Remodeling floor finishes

Slab 120 mm

Air gap 160 mm

PET(40k) 50 x 150 mm

| I Lightweight steel frame
I { Gypsum board 12.5 mm

(d) Remodeling ceiling structure

Fig. 1. (Color available online) Floor structure of A
apartment,
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728 A

(a) Measurement room (b) Resilient material

(d) Ceiling structure

(c) Floor finishes

Fig. 2. (Color available online) Field conditions of A
apartment,
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Finishing mortar 30 mm

Pea gravel 20 mm

EPS heating pipe plate 50 mm
Cement mortar 30 mm

250 mm
Slab 120 mm

(a) Existing floor structure

Damping high density fiberboard 10 mm
Finishing mortar 50mm

(high density)

EPS 20mm+EVA 20mm

Base mortar 40mm

(high density)

Slab 120mm

250mm

(b) Remodeling floor structure

Fig. 3. (Color available online) Floor structure of B
apartment,

Table 2. Thickness by floor components of B aprt—
ment,

Classification | Room A | Room B | Room C | Room D
Finishing mortar
(High density) 40mm | 60 mm 50 mm 70 mm
EPS + EVA 20 mm + 20 mm
Base mortar
(High density) 50mm | 30mm | 40mm | 20 mm
Slab 120 mm
Total thickness 250 mm
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Table 3. Heavy and light—weight floor impact sound Table 4. Measurement results of the floor impact
insulation performance grade standard. noise of A apartment.
(a) Heavy weight floor impact noise (dB) (a) Heavy weight floor impact noise
Grade L inmax Freq}‘llzncy 63 | 125 | 250 | 500 |L’iapma | Variation
1 Linsmes < 37 (Hz)
9 37 < Liprma < 41 Existing
floor 74.7 | 69.5 | 65.2 | 60.8 69 -
3 41 <L’iA,Fmax < 45 structure
4 45 <L’inkmax < 49 Bareslab | 813 | 71.5 | 64.4 | 56.6 | 70 +1
, , ' , Floor o571 533 | 439 | 260 | 51 18
(b) Light weight floor impact noise (dB) structure
Grade Lo ﬁill‘s’ﬁ; 654 | 548 | 433|302 | 51 18
1 L’orw <37
> Ceiling
2 37<L’wiw < 41 structure 67.5 | 51.1 | 414 | 23.7 48 =21
3 41 <L’yw < 45
4 45 <Lwrw < 49 (b) Light weight floor impact noise
Frequency R .
(Hz) 125 (250 | 500 | 1k | 2k | L’ | Variation
Existing
floor 68.069.763.6(41.7(269| 52 -
| O structure
Bedroom Bareslab | 70.4|71.9|75.5|73.6|68.5| 75 +23
Floor
0 structure 54.4151.9146.5|48.6|36.5| 49 -3
11.6m’
& Floor 54 71490 /496|389 252| 52 -
finishes
| o Ceiling
543147.0(429(42.7|26.1| 52 -
structure

Y
S

73
S

s
=

w
S

Floor impact sound level [dB]
o
=

Floor impact sound level [dB]

I
S

10 - - 10

ocmoowooonwo o
FeRSaSen—SSm
Qe m TR S

(b) B apartment

Frequency [Hz]

Frequency [Hz]

Fig. 4. (Color available online) Floor plan and sound —S—Existing floor  —8—Bare shb —B—Existing floor  —0— Bare shb
L . ~=&--Floor structure ©— Floor finishes ~-A--Floor structure <©— Floor finishes
receIVIng pOIntS, «+@-- Ceiling structure ++ @+ Ceiling structure
(a) Heavy weight floor  (b) Light weight floor
impact noise impact noise

Fig. 5. Measurement results of the floor impact noise
of A apartment,
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Table 5. Measurement results of the existing floor
structure,

(a) Heavy weight floor impact noise (dB)

Frequency Room A | RoomB | RoomC | RoomD
(Hz)
63 69.3 63.7 69.4 62.5
125 59.7 65.1 64.5 66.2
250 63.3 59.8 58.6 54.3
500 40.0 40.0 46.9 40.0
L’ia Fmax 60 61 59 59

(b) Light weight floor impact noise (dB)

Frequency Room A | RoomB | RoomC | RoomD
(Hz)
125 59.3 62.9 62.0 61.1
250 61.1 63.9 59.5 583
500 56.4 55.5 493 52.9
1000 512 52.8 37.0 46.5
2000 473 43.6 273 352
Lo 57 58 54 54
80 70
E 70 E60
é 60 250
g. 50 § 40
£ )
e 40 :73.30
30 q 20
Frequency [Hz] S Frequency [Hz]
——Room A —@—Room B —&—Room A —@—Room B
--A--Room C ©—Room D --A--Room C <©—Room D

(b) Light weight floor
impact noise

(a) Heavy weight floor
impact noise

Fig. 6. Measurement results of the existing floor
structure,

9o Ao 5B AT 5 BHlsl ot V| zme
e} 2 B4l § Wl 528 24 ATHs Table 73} Fig

8ol LFERl e} 2.

4.2.4 WiEEgE B4 F 24

A5 AT LU R B B 5 EREAE



210 mm B)g 2212)E Seh gEree) vk

Table 6. Measurement results of the bare slab.

(a) Heavy weight floor impact noise (dB)

731

Table 7. Measurement results of the base mortar,

(a) Heavy weight floor impact noise (dB)

Frequency RoomA | RoomB | RoomC | RoomD Frequency Room A | RoomB | RoomC | RoomD
(Hz) (Hz)
63 70.7 67.4 68.4 69.6 63 67.9 64.4 66.2 64.0
125 58.1 60.6 58.8 58.5 125 53.9 582 57.2 54.6
250 58.1 55.8 55.0 51.7 250 53.7 56.3 51.5 494
500 49.8 40.8 44.7 40.9 500 449 414 43.8 39.2
L’iA Fmax 60 57 56 56 L’ia Fmax 55 56 54 52
Variation - -4 -3 -3 Variation -5 -1 -2 -4
(b) Light weight floor impact noise (dB) (b) Light weight floor impact noise (dB)
Frequency RoomA | RoomB | RoomC | RoomD Frequency RoomA | RoomB | RoomC | RoomD
(Hz) (Hz)
125 59.5 60.5 59.9 58.9 125 55.7 582 582 56.7
250 66.4 65.4 64.5 61.1 250 63.6 66.6 61.6 60.2
500 65.6 60.5 64.4 59.7 500 65.5 60.7 63.5 60.0
1000 64.6 59.3 66.7 61.7 1000 66.8 60.1 65.4 61.9
2000 61.0 56.6 66.2 59.2 2000 66.1 60.5 66.3 62.0
L’ urw 66 63 72 66 Loy 72 66 72 69
Variation +9 +5 +18 +12 Variation +6 +3 - +3
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Fig. 7. Measurement results of the bare slab.
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Table 8. Measurement results of the finishing mortar.

(a) Heavy weight floor impact noise (dB)

Frequency RoomA | RoomB | RoomC | RoomD
(Hz)
63 66.5 62.7 66.2 63.4
125 50.3 50.4 52.3 45.8
250 38.6 40.6 40.4 38.0
500 24.9 26.0 32.0 314
LA Fmax 47 46 48 45
Variation -8 -10 -6 -7
(b) Light weight floor impact noise (dB)
Frequency Room A | RoomB Room C | Room D
(Hz)
125 50.7 51.8 52.2 48.4
250 44.5 46.9 43.6 43.9
500 38.2 36.2 40.8 46.0
1000 34.7 29.6 39.6 494
2000 23.7 20.3 29.6 48.2
L orw 43 44 43 54
Variation -29 =22 -29 -15
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70 50
z =
= =
T 60 =
é 540
H g 30
£ £
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20 o 10
3
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(a) Heavy weight floor  (b) Light weight floor
impact noise impact noise

Fig. 9. Measurement results of the finishing mortar.
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Table 9. Measurement results of the damping
engineered wood flooring.

(a) Heavy weight floor impact noise (dB)

Fre(q;llgl <y Room B Room D
63 61.5 61.7
125 48.6 443
250 37.6 38.7
500 24.8 31.2

L’ia Fmax 44 44

Variation 2 -1

(b) Light weight floor impact noise (dB)

Fre((gze;l <y Room B Room D
125 50.4 47.0
250 45.6 448
500 42.6 474
1000 32.8 45.0
2000 193 29.6

Ly 42 44

Variation -2 -10
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Fig. 10. Measurement results of the damping en—
gineered wood flooring.
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Table 10. Comparison of measurement results Table 11. Comparison based on the measurement
according to mortar thickness, process of Room B,
(a) Heavy weight floor impact noise (a) Heavy weight floor impact noise
ificati Base | Finishing Frequency | 1 125 | 250 | 500 | L’ pmer| Variation
Classification Bare slab mortar | Mortar (Hz) iA,Fmax
Existing
Room A
(Base mortar 50 mm, 60 55 47 floor 63.7 | 65.1 | 59.8 | 40.0 61 -
Finishing mortar 40 mm) structure
Bareslab | 67.4 | 60.6 | 55.8 | 40.8 57 -4
Room B Base
(Base mortar 30 mm, 57 56 46 mortar 64.4 | 582 | 563 | 414 56 -5
Finishing mortar 60 mm) Finishing
Room C Mortar 62.7 | 50.4 | 40.6 | 26.0 46 -15
(B;Lse mortar 40 mm, 56 54 48 Damping
Finishing mortar 50 mm) i
engineered | ¢, 5| 4o 6 | 376 | 248 | 44 -17
Room D wood
(Base mortar 20 mm, 56 52 45 flooring
Finishing mortar 70 mm)
(b) light weight floor impact noise
(b) nght weight floor impact noise Frequency 125 1 250 | 500 1k 2k L T Variation
— (Hz) Y
Classification Bare slab n]?:rst;:r Fll\r/}losilt;r;g Existing
floor 62.9/63.9|55.5|52.8(143.6| 58 -
Room A structure
(Base mortar 50 mm, 66 72 43 Bare slab | 60.5]65.4|60.5]593|56.6| 63 +5
Finishing mortar 40 mm) Base
58.2166.6|60.7|60.1 |60.5| 66 +8
Room B mortar
(Base mortar 30 mm, 63 66 44 Finishing
Finishing mortar 60 mm) Mortar 51.8(46.9|36.2(29.6 203 | 44 -14
Room C Damping
(Base mortar 40 mm, 72 72 43 engineered | 5 4145 61426 32.8(19.3| 42 -16
Finishing mortar 50 mm) wood
R D flooring
oom
(Base mortar 20 mm, 66 69 54
Finishing mortar 70 mm) % 50

7 S E YA 7 2R e =T WA Y
A B CAIE e F7HS1A) el vbgrm e
HGA TV R BHYS WA AP, FHFAL

o v 2EtEt b 48 DA, 4SS
© 5 AR e CHIT R Urehde) ol S o), 3
FHARE DR TAG GHE E AL 9
Q1% 4 Glgie). HEEkE FAof uhE Al 2
A= Table 109} Lrebal ol et

71 Hhe e Y ARk A g e
HEAE AFEA L ol Mg 243 BAIY
S U0 2 vk A g S ul ) B i 5}
Ak FYHEA LS 71 w0l A 61 dBE %
A grol e e TES 489 49 17dB
AHZHE 4B HFEE A S Aeh s B 7o) 3

80

70

60

Floor impact sound level [dB]
N
=]

10

ome
PARRS

100
125
160

22w
ST
adm

400

500

630
Lia Fmax

Frequency [Hz]
—&— Existing floor structure

—@— Bare slab

--A--Base mortar

< Finishing mortar
++®+- Damping engineered wood flooring

(a) Heavy weight floor
impact noise

Fig. 1.

process of Room B.

10]
H

=
72

2 (o

10 ol

_>L_[k‘ci

2hQl3H A
58 dBZ

JIN'

=3

g

rﬂ FSL‘

=)
=)

o
S

Floor impact sound level [dB]
w - 2
=3 =

)
=3

Frequency [Hz]

—&— Existing floor structure
—o— Bare slab
--A--Base mortar
<©>— Finishing mortar
--@-- Damping engineered wood flooring

(b) Light weight floor
impact noise

Comparison based on the measurement

AFF AL 7% u
ol el v 7

The Journal of the Acoustical Society of Korea \ol.43, No.6 (2024)



1

734 3z

o
>

¢

25 2§ %9 16dB AZE 2BE vF A S
AR B 71E0] 35S SISk B
FA2 A9 24 &M vt &2 A%
SENT-ERELE EEE P RN
§ WA 7)E vk o) $480] B4 5%
=] 91} BAITh ] 27 2 3h Table 113} Fig 119] 1}

V.2 B

£ AT SR F7171 210 mm o] slef sgs
L oed PERYS Ao A W e as
AMSET mEEE £ o] S Fof uieEAL
A S sz} sheleh. u] Al ga
o 7zuagae i agad £g T
AT 71 Nl AR Wy, vz ae
bR, W gule %) 5 240 34

of
ol

o
o ol
—Q _11)1,

e iS4 808 BEE dRe of

&otlo |

|z

A7} 120 mm o] 3}o] S FSh= e B -
ol ?

ol & n
%
>
=
4
-1
Y
il
A

o

| r_o|l"

o

ol

EEECEEE &
ut

QoA 355

o

o]

ol
il

_\?_l‘
N
pacs
oo
filo
1o
rO
o
2
i

o
offf o\
—g 2
! O{N'
( ﬁ HE
o ot
o iy
s
i)
H
g
=)
ol
=
1o
o
Y
Y
1o

oo > do @ do Ay

lo
|

0,
"
>
52
)
N
r d
o
_>|~1_‘
i
Y
il
N
o

10 ¥R ofi o
o oXx

8 o
o [
&
fr
18
\o]
&
olN
1
9‘1“
R
[o o
ke
5

o

g
_1
)
12
=2
ol
&
o
o
N
N
P
=
s
o &
4

(S
pou)
fto
J i
rO
ol
8
£
©

A\ gke] 3B A7
@Y ALel A Bt ohy)
5 e A A A
o Ao} g H0.2 melh
3B FERY| 49 7| E TR A
sk e gro] W 2kl 9l 49

1 i |
B 4202 Selu A w27
=

o
ol %
ox, r@
ofr

jany
Jor
LY
e H
4 2
N
2 ox

Y

 xpole} Al et

&
o=
i
rit
o

o
ol
=)

o
o
Fot

#2.2 5dB~18 dB Z7}5} it} o] = ujchrx
TN THFTASTS YR FEOL, BETAS
& Apehs AEE Holett

5.BEEFEoA 7|2 EEE g 3 24 A7)
7\ 25 2R 7L 50 mmat 718 77 e A

ol A F5 280l 5dB A7 AL S5t
otk Aol 1 AR S Belat 5 9l
olek. ol W& tiof A Lo rio] W
Q18 7) 2 2 ek o] FAlo] ki A Aho] o
ZgFo] hehibA) ghe 2o Beltt

6.BZEFelo] A nih ek B 5 24 A7)

>
o
o
!
I
k)
I
=
=
9#
K3
whn
S
F
5
S
X
2
>

2 ATE 5 T FEFY ne RS AN
SH= A 0 2 kS A & A A S-S 2ARGIL,
Hheh R RS B8 uhe S 2 S e 5ol B
T ol M 2357 2207 Aetol AdEs
22 BHl5tgleh. A7 210 mm A2 vhefe R
2703 2] B 120 nme] vhehE e v 3



2 ofn
=2
ol
(0%)
of
oL
olr
o
fo
rO
i
paus
rlo
ox
ol
=
k=l
o

Tpgol A 347 B RS 1
A, el 5 hop AR
9 371 of wet Gl chopsto] @A

208 A e ae] Fut
59 A vhh 0B RO o
A9 UBUABTER 41 5
o] Aol A9} 23 1o]
u} ho @ SHeju &
Sof slof gt

6H A e A%

[e]

H 82

N2 o 4N

A 1B o N
ox > & ol
-
FN

ol g K
FN —Ll o_>C,

o

lo 1o &

iy ﬂllo

s

2

é

—Ll

I

Oﬁ, o&
™ ;lﬁ oo“

2o & oWoge o & OH
}-J
=}

i)

o &
oN rlo
2o
S 1

o
oo
du = N

2

oo T 2

2
ol
1o nit

r_&—gﬂmﬁﬁmﬂlorlﬂ
2
o2
ol-m "r-l

o o

o fr L omo

i3
A
ofj
RS
oo
)

N

N
filo
i)
e

% rlo
o i o

2 53
R (I

i
>
Ay

= ok i A
‘10{' ¥
i o
oft
tlo N
jilu)
o
u)
0%
o
u
0
of
N,

N
N
for
re
ot
pa
2
1o o M
=)
N
N
30,
i

1o mﬂ oY o
4 F oox
1

ohuje} 4t

~
>
2
1
N
N
H1
1A
c
el
2
o’
oL
of
1o

fm -101'

ol
o
[T - g = I« N RN

©

T

lo re
re

-1

e o

(e}

N

)

pi

i

of %0
R
lo dlo

Y

N

il

4o

St

uy

N

N

-IN

References

1. Ministry of Land Infrastructure and Transport, “Cer-
tification and inspection standards of floor impact
sound insulation structures in apartments,” Rep.,
2023-494, 2023.

2. J. O. Yeon, “Current status of post-performance veri-
fication system for floor impact sound in apartment
houses” (in Korean), Proc. AIK Annual Spring
Conference, 42, 368 (2022).

3. H. K. Shin, “2025-2034 research roadmap for floor
impact noise” (in Korean), Noise and Vib. 34, 41-46
(2023).

4. The Board of Audit and Inspection of Korea
“Operation status of apartment floor impact noise
reduction system,” Audit. Rep., 2019.

5. J. Y. Chung, “Minor repair technology using floor
covering to reduce floor impact sound” (in Korean),
Archit. Sci. Rev. 67, 41-44 (2023).

6. C.G.Cho,C.Y. Yun, and M. J. Kim, “Comparison of

10.

11.

12.

13.

14.

15.

16.

17.

. J. O. Yeon, M. J. Kim, and S. C. Lee,

735

heavy-weight impact sound pressure level according
to slab thickness and floor area” (in Korean), J.
Korean Soc. Living Environ. Sys. 22, 768-776 (2015).

. S. T. Kim, H. M. Cho, and M. J. Kim, “Study on

improvement of floor impact sound insulation perfor-
mance in repairing floor layers of aged apartment” (in
Korean), Trans. Korean Soc. Noise Vib. Eng. 29,
206-215 (2019).

. D. H. Mun, G. G. Song, C. S. Lee, and H. G. Park,

“Reduction of floor impact noise and impact force for
pvc floor covering and floor mat” (in Korean), Trans.
Korean Soc. Noise Vib. Eng. 24, 501-508 (2014).
“Evaluation
methods of transmitted impact sound reduction by
floor covering materials using real impact source and
heavy-weight impact sound” (in Korean), J. KIAEBS,
12, 361-372 (2018).

Y. S. Chun, B. S. Lee, M.H. Jun, and D. H. Lee,
“Evaluation of the performance of heavy-weight
mortar-based buffer-type floor structure against floor
impact sound” (in Korean), Proc. KCI Annual Spring
Conf. 385-386 (2017).

H. S. Kim and J. S. Ha, “Reduction technology of
noise between floors in floor structures using ultra-
weight mortar” (in Korean), Proc. KCI Annual Autumn
Conf. 525-526 (2022).

B. S. Koo, S. S. Hong, S. T. Kim, and M. J. Kim,
“Analysis of heavy-weight impact sound insulation
during curing period of floor finishing mortar in
apartment building” (in Korean), J. KIAEBS, 18, 61-71
(2024).

W. H. Lee and C. H. Haan, “Characteristics of the
floor impact sound by water to binder ratio of mortar”
(in Korean), J. Acoust. Soc. Kr. 40, 671-677 (2021).
K. W. Kim, G. C. Jeong, and J. Y. Sohn, “Evaluation
of the dynamic stiffness and heavy-weight floor
impact sound reduction by composition of resilient
materials” (in Korean), Trans. Korean Soc. Noise Vib.
Eng. 18, 247-254 (2008).

J. K. Ryu, G. Jeong, J. Lee, and H. Kim, “Effect of
thickness and composition of isolator for standardized
floor structure on floor impact sound level” (in
Korean), Proc. KSNVE, 382-383 (2013).

J. Lee, S. M. Lee, and C. H. Hann, “Investigation of
the level difference of floor impact noises through the
shape variation of EVA resilient materials with com-
posite floor structure” (in Korean), J. Acoust. Soc. Kr.
43, 60-71 (2024).

B. S. Koo, B. K. Lee, and S. S. Hong, “Developed
plaster type of floor insulation material for remodel
apartment” (in Korean), Trans. Korean Soc. Noise
Vib. Eng. 4, 267 (2018).

The Journal of the Acoustical Society of Korea \ol.43, No.6 (2024)



736

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

B. S. Koo, B. K. Lee, and S. S. Hong, “Analysis of
reduction method of floor impact noise in remodeling
apartment” (in Korean), Trans. Korean Soc. Noise
Vib. Eng. 11, 176 (2020).

. C.Y.Yun,J. H. Jeong, and M. J. Kim, “The effect of

aerated concrete containing foam glass aggregate on
the floor impact sound insulation” (in Korean), Trans.
Korean Soc. Noise Vib. Eng. 23, 414-422 (2013).
HYUNDAI E&C, “Heavy mortar composition for
flooring,” Patent: 10-2447340, 2022.

DL E&C, Floor “Structure for reducing floor impact
sound,” Patent: 10-2023-0011071, 2023.

Korea Land and Housing Corporation, https://www.
lh.or.kr/gallery.es?mid=a10502000000&bid=0003&1
ist no=11377&act=view, (Last viewed March 14,
2024).

Y. H. Kim, M. J. Kim, and G. G. Song, “Current
conditions of floor impact noise reduction perfor-
mances of the existing apartment buildings to be
remodelled with design criteria” (in Korean), Proc.
AIK Annual Spring Conf. 42, 359-362 (2022).

D. H. Hong, S. T. Kim, and M. J. Kim, “Reduction in
floor impact sound and vibration acceleration levels
of ceiling stucture” (in Korean), Trans. Korean Soc.
Noise Vib. Eng. 34, 374-384 (2024).

H. S. Song, J. K. Ryu, Y. H. Kim, G. G. Song, and W.
H. Lee, “Effect of an resonator absorber in the ceiling
on floor impact sound level,” Proc. Joint Conf. by
KSNVE, ASK and KSME(DC), 338 (2017).

H. K. Shin and K. W. Kim, “Analysis effects of
perforated gypsum board ceiling structure for floor
impact sound reduction” (in Korean), Trans. Korean
Soc. Noise Vib. Eng. 29, 511-517 (2019).

S. T. Kim, H. M. Cho, and M. J. Kim, “Effects of
wall-to-wall supported ceilings on impact sound
insulation for use in residential buildings,” Buildings.
11, 587 (2021).

D. H. Mun, Y. K. Oh, G. C. Jeong, and H. G. Kim,
“Floor impact noise level for concrete slab integrated
with floor finishing layers” (in Korean), Trans. Korean
Soc. Noise Vib. Eng. 26, 130-140 (2016).

KS F ISO 16283-2:2015, Acoustics —Field Measure-
ment of Sound Insulation in Buildings and of Building
Elements —Part 2: Impact Sound Insulation, 2017.
KS F ISO 717-2:2020, Acoustics — Rating of Sound
Insulation in Buildings and of Building Elements —
Part 2: Impact Sound Insulation, 2022.

PR3 GeRIX] M43 M (2024)

»= M Al (Seong-Shin Hong)

2013 2 : SR Cstm A5 Z skt SHA
20154 28 SE St HAEZ St AL
202148 32 ~SHxH : SECHStm HE TSt

2} upAfPY
201741 924 ~54xH : DLO|OHM]| 0|27 |&AM
=P

» 0| & 2l (SeungMin Lee)

20224 28 : S5 st S Z St StA}
2023 22 : S SN 1538t At
2023 3 ~Sixl - SRSt HAE 3

v

gt £ Z (ChanHoon Haan)

1983 28 : st E8tat St

1985 23 : AM|TH St W ZAZZ st AL

19944 62! : University of Sydney Ph.D

19994 ~ 20004 : Salford Univ. 2w 4>

19944 9% ~ Y : ZEHStw HEZ S
Jn/mES





