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ABSTRACT

This paper investigates the variation in floor impact sound within a hybrid-type structure. Floor
plans were modified under different conditions, and the study analyzed how floor impact sound var-
ied in plate-type and tower-type layouts with a floor area of 59 m’. The results indicated that the
lowest impact sound level occurred when an additional column was placed in the multipurpose room
located between the living room and kitchen in the tower-type layout. However, finite element analysis
(FEA) alone has limitations in predicting the noise reduction effects of impact noise in actual
residential environments. Further analysis is required to assess the insulation performance of impact
noise through floor resilient systems or ceiling configurations. Thus, analyzing empirical data from

apartment buildings or experimental facilities is essential for a comprehensive evaluation.
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Table 1 Simulation overview

Software Simcenter3D(Siemens)

Impact source Rubber ball

Evaluation methods KS F ISO 717-2

Single number

. Ly
quantity 1A, Fmax

Structure type Hybrid

Floor plan Plate-type, Tower-type

Floor area 59 m?

Table 2 Material properties

Concrete Gypsum board
Density 2400 kg/m’ 754 kg/m®
Young’s modulus 20 300 Mpa 4350 Mpa
Poisson’s ratio 0.3 0.3
Damping coefficient 0.015 0.015

Table 3 Simulated conditions

Floor plan Factors
» Wall compositions

Plate-type + Changes in the kitchen space
* Wall compositions

Tower-type * Positioning of multipurpose-room
* Addition / positioning of columns
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Table4 L, ... of the different wall compositions
(plate-type)

Floor plan condition Ly Frmax[dB]

Reference 50.2
(a) Load bearing wall in the living room 51.3
(b) The multipurpose room removed 50.5
(c) The wing wall removed 51.1
(d) ;fhe wing' wall: drywall — 496
oad bearing wall
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Fig. 3 Frequency characteristics of the conditions with
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Fig.4 Changes in the kitchen space(plate-type)

Table5 L, ... of the changes of the kitchen space
(plate-type)

Condition Lip pmax [dB]
Reference 50.2

(a) Kitchen expanded 53.0

(b) Kitchen reduced 51.1

534 | Trans. Korean Soc. Noise Vib. Eng., 34(5) : 531~538, 2024

&

63 Hz

&

125 Hz

Y

50 Hz 63 Hz

&

(b) Kitchen expanded

|
L.
l..
I 50 Hz

80 Hz

= 80 Hz

I.
lmo
I I ‘
; l.
I l.
IZ?: 50 Hz IZO 63 Hz
I: I:
!::: = ‘
IZZ 80 Hz IZ: 125 Hz

™ @

(c) Kitchen reduced

Fig. 5 Sound pressure distribution(plate-type)



Kyoung-Woo Kim et al.; Analyzing Floor Impact Sound in Apartment Houses under Varied Floor Plan Conditions via FEA

7+ gte] k2 Zdol Hlste] o] o wre 2l WA, Fu dandw dijEel ARg WA
= ¢ Stk A S vt g As W 20E S ARt WA 54 21 wshy
W EEE HAATA HEHoRE AWt Add &2 Fig. 6% &
S VE F UAEE ¢ Ao T2 B EolA HA 54 WA wE A
59 AEs] A wdAsAHrEe A 2
3.2 Et¥ ¥ ¥, thgEAolY WS g os WAsSlS
(1) BA 74 w3 ) Z3%EA 80| A7EE AL o 5 A Table 6,
e Aol v 549 WA 2404 $4  Fig 77 Qo] thExEA WS yesoz WA 7
SA% wske dopngith Ads AR FAGHY) % L, . 7 0.6dB] AREloH, Frs 54
TS 63 Hzoll Al A= s HoFolnh @y

Table6 L, ., of the different wall compositions
(tower-type)

|__ |__ Condition Ly pmae [dB]

o Reference 49.2

(a) The wall of the master bedroom:

. 50.0
(a) The wall of the (b) The wall of the load bearing wall
master bedroom: master bedroom: .dry (b) The wall of the master bedroom:
dry-wall — wall — load bearing load bearing wall + column 49 4
loadr%earing wall v movement(corner)
movement(corner) (c) The wall of the multipurpose 486

room: load bearing wall

(d) The wall of the multipurpose
room: load bearing wall + wall of 49.0
kitchen: dry-wall

(e) The wing wall: dry-wall to load

I__ I__ bearing wall

49.0

80

[~ 40

(d) The wall of the “O-Reference
(c) The wall of the multipurpose room: =
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. . PR
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(e) The wing wall: dry-wall — load bearing wall

Fig. 7 Frequency characteristics of the conditions with
Fig. 6 Changes in wall compositions(tower-type) different wall compositions(tower-type)
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Table7 L, p... of the conditions with different po-
sitioning of multipurpose-room(tower-type)

Condition Lip pmax [dB]
Reference 49.2

(a) Moved the multipurpose-room 52.3

(b) Removed the multipurpose-room 52.1
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