’m Check for updates

Trans. Korean Soc. Noise Vib. Eng., 35(2) : 156~167, 2025
https://doi.org/10.5050/KSNVE.2025.35.2.156

sEaStE3E =2y M 353 M 23, pp. 156~167, 2025
1598-2785(Print), ISSN 2287-5476(Online)

ZIE SHH T/ Az wE 7SR 9F 24
Analysis of Vibration Acceleration Effects
on the Variations of Concrete Slab Thickness
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ABSTRACT

In this study, we analyzed the changes in vibration characteristics as a function of thickness variations

of concrete slabs in apartments, which face numerous issues related to inter-floor noise. To this end,

we examined the concrete slab thickness, compressive strength, and air volume at the construction site

of a new apartment building in Korea, prior to reviewing and analyzing quality control data. This was

done to assess the on-site conditions of the concrete wall structure, which forms the foundation of

domestic apartment buildings. Furthermore, the structure and thickness of the field slab were inspected,

and vibration characteristics were analyzed using an impact ball, a weight impact sound measurement

method that is among the floor impact sound blocking performance measurement techniques. The

conditions of the concrete floor slab and factors influencing weight impact sound blocking performance

were investigated, with a detailed evaluation in the low-frequency range of 25 Hz ~ 100 Hz.
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Table 1 Properties of concrete slabs in apartment
. Exclusive area Concreete slab thickness Air content Compressive strength
Unit type [m’] Number of bays [mm] [%] [MPa]

A 59 4

B 84 4 210 4.5(£1.5) 24~30

C 84 2
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Fig. 3 Measurement position of slab thickness in the
units A and B(59 m?, 84 m’ 4 bay)
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Fig.7 Slab thickness measurement
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Fig. 8 Slab impact using the impact ball
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Table 2 Thickness
apartment

distribution of concrete slabs in

Slab thickness [mm] Number of units

205~210 8

Over 210 24

g Qe 105 ©14d 20
oA 210 mm "%

B FARE A 2570 21K B, HdlHEAl, Ha
Az}, FFAakE Aefstglon] S F717F 210 mm
o] Aol At} thi-#-o]3th 205 mm~210 mm <&
H FAE 71 Adis 8AIHI(33 %)= EelE 9l

84 m* EFlo] A% 2341t A 217.7 mm, )
234.6 mm, H2 207.5mm%E Hd EYE F7 9
2}ol7} 27.1 mm U Aoz FolElown 598
o] AL oA Hit 2109 mm, Ao 220 mm, HA
2052 mmE Hi £ B FA9 o7}t 14.8 mm U
= AR RIFAT 7F BE Eejn A 54
A3} Table 30l UERS wle} 2}

3.1 sel2 &= F¥En
A

5

o, rH

3.2 Fi-z2~ HH SefE FH AMloiel
E7ksE 58 Ay
RE Bl LB FAS 43 2571 A3
J FAE 7P FALS Aol 7 gk Aol
Hle] AE7tEE o] vl yelstth
59 m’(4 bay) EFe] A, Hit EH FA} 7F

2 FAL At A2(220.0 mm)ol A= 7S GRS Al
A9(205.2 mm)°l| H|3l 31.5 Hz, 40 Hz, 63 Hz th<]
A ZlE7HEE go] vk ﬁsi SR AT

T3k 84 m*(4 bay) Bt A Ht LB FA
7} 7V AL Ad B10(224. Omm)s 7H R Al
T:H B7(207 5mm)XEC} 25 Hz ~ 100 Hz oA &

7SR go] WA SA AT

JEM 84 m*(2 bay) EFIQ] A%, EEilH FAZ} 7}
F FALE A C6(234.6 mm)2}t 71 9FS Al
C7(212.6 mm)= ¥k A3} 25 Hz, 40 Hz, 100 Hz H
Ao ut Js7kEe Yilo] tadhks 43k UERlS
m, T2 FIF g olx= 2 atelE YERA] kst

s FAL AxpE P 2 Adie 7P AR
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Table 3 Slab thickness measurement and concrete compressive strength

Unit type Floor No. Slab[:r}:i%(ness Standard deviation Maximlfﬁntli]eviation
12 Al 208.0 4.4 15
12 A2 220.0 53 20
13 A3 207.0 7.0 26
14 A4 213.0 6.9 26
s m;& bay) 15 AS 207.0 6.0 2
16 A6 208.0 6.5 27
16 A7 213.0 9.4 37
17 A8 216.7 212 116
18 A9 205.2 73 24
2 Bl 221.4 1.6 17
3 B2 221.9 4.1 16
4 B3 215.6 35 17
7 B4 215.6 72 28
8 BS 218.1 6.4 26
9 B6 2193 8.9 28
" m2](34 bay) 10 B7 207.5 10.1 40
14 B8 210.0 5.8 26
15 B9 217.0 6.3 23
17 B10 2240 55 23
18 B11 219.5 75 22
20 BI12 208.0 6.2 24
22 BI3 2122 7.4 18
2 Cl 230.6 4.2 16
3 2 219.0 4.6 16
4 C3 226.2 6.3 23
8 c4 215.8 4.4 15
C 10 cs 214.2 5.7 25
84 m’(2 bay) 18 C6 234.6 6.1 28
19 c7 212.6 73 20
20 c8 213.9 73 25
21 C9 212.7 6.2 28
22 C10 216.6 3.9 35
o e AE7kEE fus 281 59mi(4 bay)  31.5Hz tolMut FEHA7L 7 Azt
oA FEAAE PG ASAUE 250 AF 7P P 2 Ad R et egEe] v 4 H
& MYET 31.5 Hz, 40 Hz, 63 Hz, 100 Hz thel Stk 31.5Hz Y& Aleetal Hof-HA FFHA4}
A QSR Ao o vl ZAHU 84m* 9 gho] 3A ekoh AFAe] A @ o
(4 bay)ell = 25 Hz~ 100 Hz WellA FFdak  Helrh 2t B &du 5710 madzped digd
7F 7V AL AUTE 7P S ARG JEvtE e7kEE SA2 I Fig. 16 ~ Fig. 18, Table 10 ~
w go] WA S4EATh 84’2 bay)el Z$  Table 120] UEbd vie} g}
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80 Table 4 Vibration acceleration level by frequency band

—+—Max.2200 according to slab thickness (A type)
75 —=&— Min. 205.2

@
z A 204 Frequency | Avg. | Max.(B2) | Min.(B7) | Difference | Standard
g [Hz] |[dB]| [dB] [dB] [dB] |deviation
é 65
¥ 25 71.6 71.7 70.5 1.1 44
[
E 0 31.5 73.8 73.0 75.3 2.2 1.9
S
5 s 40 |69.7| 678 72.0 42 3.8
>
50 50 66.5 66.2 64.7 1.5 2.2
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz
1/3 Octaveband frequncy 63 61.0 60.2 61.5 -1.3 2.5
. o ) 80 [585| 572 57.6 04 1.9
Fig. 10 Vibration acceleration based on average slab
thickness of A type 100 59.6 59.5 59.8 -0.4 1.5
80 Table 5 Vibration acceleration level by frequency band
—+— Max. 2219 according to slab thickness (B type)
75 —e— Min. 207.5
g Avg. 2155 Frequency | Avg. |Max.(B2)| Min.(B7) | Difference | Standard
E ™ [Hz] |[dB]| [dB] [dB] [dB] | deviation
S & 25 719 747 75.3 0.6 2.7
3
g e \// 315 |684] 669 | 721 52 22
S
® 40 67.2 63.8 67.2 -3.4 3.7
£ s
g
© 50 64.2 60.7 63.2 2.4 3.8
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 63 56.5 535 575 4.1 24
1/3 Octaveband frequncy
80 56.8 52.3 60.5 -8.2 32
Fig. 11 Vl.bratlon acceleration based on average slab 100 99| 3587 623 36 3.0
thickness of B type

Table 6 Vibration acceleration level by frequency band
according to slab thickness (C type)

80

—4&— Max. 234.6

75 —o— Min. 216.6
§ Avg. 2196 Frequency| Avg. | Max.(C6) | Min.(C7) |Difference| Standard
g [Hz] |[dB]| [dB] [dB] [dB] | deviation
>
Q
§ . 25 71.6 64.1 70.8 -6.7 3.0
&
g \ 31.5 67.8 75.6 74.1 1.5 5.7
© 60
£ < 40 71.7 66.6 69.5 2.9 2.6
g . \ . . . -2. .
z 50 62.9 62.8 61.8 1.0 2.7
50
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 63 531 54.0 502 18 21
1/3 Octaveband frequncy
80 56.0 60.0 57.8 2.2 3.0
Fig. 12 Vibration acceleration based on average slab
. 100 58.0 54.7 57.2 -2.5 2.2
thickness of C type
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80 Table 7 Vibration acceleration level by frequency band
—+—Max.37 according to slab thickness (A type)
75 —=&— Min. 15
% \ Avg. 239 o g
= Frequency | Avg. | Max.(A7) | Min.(A6) |Difference| Standard
[ [Hz] |[dB]| [dB] [dB] [dB] | deviation
£ o« 25 71.6| 665 74.8 8.3 44
5 . . . . .
[
5 6 315|738 719 70.3 -1.6 1.9
9
£ s 40 69.7 74.3 65.2 9.2 3.8
s
50 50 66.5 63.5 67.4 3.9 2.2
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz
1/3 Octaveband frequncy 63 61.0 61.6 582 -3.4 2.5
80 58.5 58.3 58.0 -0.3 1.9
Fig. 13 Vibration acceleration according to average slab
thickness deviation of A type 100 59.6 1 600 594 -0.6 L5

% Table 8 Vibration acceleration level by frequency band

—— Max. 40 according to slab thickness (B type)
75
3 Frequency | Avg. | Max.(B7) | Min.(B2) |Difference| Standard
3z [Hz] [dB] [dB] [dB] [dB] deviation
K
5 25 |719] 753 74.7 -0.6 2.7
T:’: 31.5 68.4 72.1 66.9 -5.2 2.2
© 60
2 40 |672| 672 63.8 34 37
é 55
= 50 64.2 63.2 60.7 2.4 3.8
50
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 63 56.5 575 53.5 4.1 2.4
1/3 Octaveband frequncy
80 56.8 60.5 523 -8.2 3.2
Fig. 14 V1.brat10n acceller.atlon according to average slab 100 |s09] 623 587 36 10
thickness deviation of B type

Table 9 Vibration acceleration level by frequency band
according to slab thickness (C type)

80

—&— Max. 35

75 —e— Min. 15 K .
@ _— Frequency | Avg. [Max.(C10)| Min.(C4) | Difference | Standard
=2 ki [Hz] |[dB]| [dB] [dB] [dB] | deviation
o
>
% 25 71.6 72.8 74.7 1.9 3.0
2 6
©
g 31.5 67.8 68.6 63.2 -5.4 5.7
@ 60
[
2 40 71.7 76.4 71.8 -4.6 2.6
©
5 5
2 50 62.9 63.3 67.6 43 2.7
50
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 63 53.1 53.8 56.0 22 2.1
1/3 Octaveband frequncy
80 56.0 55.6 58.7 3.1 3.0
Fig. 15 Vibration acceleration according to average slab
. . 100 58.0 60.2 60.0 -0.2 22
thickness deviation of C type
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80 Table 10 Vibration acceleration level by frequency band
B according to slab thickness (A type)

75

@
=
3 Frequency | Avg. | Max.(A8) | Min.(A6) | Difference | Standard
2 [Hz] |[dB]| [dB] [dB] [dB] |deviation
2 6
% 25 71.6 64.6 74.8 -10.3 4.4
@ 60
£ 315 | 738] 729 70.3 2.6 1.9
£ s
s 40 69.7 74.9 65.2 9.7 3.8
50
2Hz  3LSHz  4OHz  SOHz  63Hz  8OHz  100H: 50 66.5 63.5 67.4 -3.9 2.2
1/3 Octaveband frequncy 63 61.0 60.8 580 26 25
Fig. 16 Vibration acceleration according to the standard 80 585| 558 58.0 22 1.9
deviation of the average slab thickness of A
type 100 59.6 60.9 59.4 1.5 1.5
80 Table 11 Vibration acceleration level by frequency band
B Mac AT according to slab thickness (B type)
75 —e— Min. 35
@
s .\ Avg. 6.5 . .
3 70 Frequency | Avg. | Max.(B7) | Min.(B3) |Difference| Standard
3 [Hz] |[dB]| [dB] [dB] [dB] | deviation
s '
‘% ® \\ 25 71.9 75.3 72.3 -3.0 2.7
g \// 315|684 721 670 | -52 22
5 = 0 |e12| 672 | 628 44 37
2 50 64.2 63.2 60.9 -2.2 3.8
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz
1/3 Octaveband frequncy 63 56.5| 575 52.1 54 2.4
Fig. 17 Vibration acceleration according to the standard 80 56.8 | 60.5 52.5 -7.9 32
deviation of the average slab thickness of B 100 599 623 6.4 59 3.0
type
% Table 12 Vibration acceleration level by frequency band
e Max.73 according to slab thickness (C type)
. 75 —=e— Min. 39
g Avg. 56 Frequency | Avg. | Max.(B8) [Min.(B10)|Difference| Standard
3w [Hz] |[dB]| [dB] [dB] [dB] | deviation
<
2 6 25 |716| 709 72.8 -1.9 3.0
o
E 60 /‘ 31.5 67.8 71.4 68.6 2.8 5.7
S
5 55 = 40 17| 715 76.4 4.9 2.6
>
50 50 62.9 59.9 63.3 -3.4 2.7
25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz
1/3 Octaveband frequncy 63 53.1 50.3 53.8 -3.5 2.1
Fig. 18 Vibration acceleration according to the standard 80 56.0 54.1 55.6 -1.6 3.0
deviation of the average slab thickness of C 100 58.0 571 60.2 31 22
type : . : : :
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Table 13 Vibration acceleration level by frequency band according to slab thickness

Slab thickness
Type Freq. 205 ~210 mm Over 210 mm
[Hz] Avg. Max. Min. SD Avg. Max. Min. SD
[dB] [dB] [dB] o [dB] [dB] [dB] e
25 74.0 79.3 70.5 33 68.7 72.0 64.6 3.2
31.5 74.5 76.1 70.3 2.1 72.9 73.6 71.9 0.6
40 69.1 71.9 65.2 2.6 70.4 74.9 64.5 4.4
59 mza bay) 50 67.4 69.8 64.7 1.6 65.3 68.2 63.5 2.0
63 61.9 64.7 58.2 2.2 59.8 61.6 56.4 2.0
80 59.6 61.9 57.6 1.6 57.1 58.3 55.8 0.9
100 60.0 61.0 59.4 0.6 59.1 60.9 56.0 1.9
25 73.4 75.3 71.5 1.9 71.7 74.7 66.1 2.6
31.5 68.8 72.1 65.5 33 68.2 71.0 65.7 1.8
40 69.0 70.8 67.2 1.8 66.4 74.0 61.8 3.6
84 mza bay) 50 64.2 65.3 63.2 1.1 64.6 72.4 60.2 3.9
63 57.9 58.2 57.5 0.3 56.1 59.4 52.1 2.4
80 60.0 60.5 59.6 0.4 55.9 59.8 52.3 2.9
100 63.1 64.0 62.3 0.9 58.9 62.8 54.4 2.6
25 - - - - 71.6 74.7 64.1 2.9
31.5 - - - - 67.8 75.6 61.7 54
40 - - - - 71.7 76.4 66.6 2.5
84 mzé bay) 50 - - - - 62.9 67.6 57.8 2.6
63 - - - - 53.1 56.0 49.7 2.0
80 - - - - 56.0 60.0 51.5 2.8
100 - - - - 58.0 60.5 54.7 2.1
3.5 Elelg sl Sao mE ASIEE .
=840 ——205~210mm Avg.
71E A7lA rleEsAEe] e 540 g - Over210m A
SRSt U APF Aol U Row BAH 3w
w55 AFoE Ul GAn FA R T g
27 543 v 35 Aot Ay 3
S 100H TR ABALE 24498 Baed [ @
At Table 13 &eH 57 210 mm 7]E22 9] f s
Fol Altie} olatel Altiel 113 SEpHMIE Fosd
99 P, A FH A, Asrse gy gFEAxE * 25H  3LSHz  40Hz  SOHz  63Hz  8OHz  100H:z
4g|st ot} 1/3 Octaveband frequncy
Fig. 19, Fig. 20> 59 m2(4 bay), 84 m2(4 bay)?| & Fig. 19 Vibration acceleration according to average slab

B FA 210mm 7]5=o2 oAkl Althe} o]atel
Ao Faprgigd H AE7kEE gRs Jegh
aizoln, LejH FAd wE FyeE Ak

= #|¥ L Table 14, Table 159 el vle} 2o} A
Aoz 257 AA 71& A EHE FA7 FAE
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75

*—205~210mmAvg.
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Fig. 20 Vibration acceleration according to average

slab thickness deviation of B type

Table 14 Vibration acceleration level by frequency band
according to slab thickness (A type)

Frequency 2 NA%];O mm Zloovfrfm Difference | Standard
[Hz] [ dBj Avg. [dB] deviation
[dB]
25 74.0 68.7 -5.3 44
315 74.5 72.9 -1.6 1.9
40 69.1 70.4 1.2 3.8
50 67.4 65.3 -2.0 22
63 61.9 59.8 2.2 2.5
80 59.6 57.1 2.5 1.9
100 60.0 59.1 -0.9 1.5

Table 15 Vibration acceleration level by frequency band
according to slab thickness (B type)

Frequency B ;\ilgo mm Z%ng Difference | Standard

[Hz] [ dB] Avg. [dB] deviation
[dB]

25 73.4 71.7 -1.7 2.7
31.5 68.8 68.2 -0.6 2.2
40 69.0 66.4 2.6 3.7
50 64.2 64.6 0.4 3.8
63 57.9 56.1 -1.7 24
80 60.0 55.9 -4.1 3.2
100 63.1 58.9 4.3 3.0
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