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An Experimental Study on the Prediction Method of Light Weight Floor Impact
Sound Insulation Performance of Apartment Floor Structures through
Mini-Laboratory Tests
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ABSTRACT

The purpose of this study is to figure out the relationship between the mini-laboratory and the
reverberation room for the domestic floor structures which are practically constructed in apartment houses.
For this purpose, seven specimen which were varied in structures and thicknesses were tested in Chonnam
National University reverberation room and in the artificial mini-laboratory which is the 1/3 scale model of
the former. From the result of this study, it was proved that there is a good correlation between the
mini-laboratory and the reverberation room for the apartment floor structures as well as floorcovering PVC.
The result of this study could save the labor and the time, etc.
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Fig. 1 Diagram of measurement system

& ug2d S Hdve AT, F24PY A
Ae wg3de d9d 2 g }*E Pde 2%
153

AgEZAUe OiF wI2AL AYS IS0 M0
/VI-1978(AZ 2 AgAe] AAM witzze 24
B)ol 3] AAPen, FHNYS 25 Hz~10 kHz
Woojgict.

22494 AYME B A7A7} 244849 4
BozA AYF HTFEB(50 mm)THE ATH AR
& § AYNATERE B4t 7 729 2SS
zAs900, AS/HEE gy 2L ug3He 2
o] F3to] AA BT

Z22AA A 2L YA Qe ok
AFAYA Aty 2 224949 Auo) AHYe)
e ZA0l7] WEe) gHy TS LT So F
2 GYe v FA3AY dF 2L AYH ¢

ox,

Wg2Ae 2 ASNEE AW 2370709 Yo
2471719 +4 WIEE Fig. 13 2ok

3. Y=Y AE3Hs ¥

MM

B a7els AEE 4¥ddns 434 $48 7]
JHHE Ade AHSHFES BYAFE verd Bt

84/ LSRN EZEAX/A 10 A A 1 £, 2000

Oll

Atk o)A FosyEE Agd W
AMZA(FEE, AT %)011
ZusEz AP A
g7t A7l W&ol

gdxSFE AW AR vepithe N#el
g4 S LSS hie AEZA w}s}—b— Aolth,

Table 2& Agiie] @& 7 320 ALHS F2¢
S+ (SPL) % % %7}+E #u(VAL) 2.8 U] 7|
29 Hrhgolaty T 4 A= vY HANS(dB(A))
9} 250 Hz~25 kHz tig9] §-Ada4, 125 Hz~2 kHz ol
o] ¥&WF, 125 Hz~4 kiz 99 4&87 2 &4
FE2 A FSA5S DYAS4Z vdehd Aol

71Z9 9 B4 ¢B(A)l 250 Hz~2.5 kHz
oo RS AW S E 3 IS RE
o] ggo] niet2A L #ae) YA Ao wvgn}
ez L @ AANYols] f&eln, 125 Hz~2 kHz
e AeHF, 125 Hz~4 kHz e @44 2 o)
go] A&yFo] iR A o) s AP Aol %
3site A7AxY2 Edz2 o Udd Uy gIdNs}
AFT AR BA 32 ArtstAct

A7l A AENEE dwe] 3 dB(A) WS FH
o] YA @ Yo7 s} SqHP A vIRE sl
Prtel ¢ whgo2 A At 2AsYch

AFNEE ABEHS ANATY AR TR
SWPAS BYE WAV} W AR AFAEE AD
342 B RPAYANA S¢ALS RIARTA
So7l Wgoln, WSHEE ddel F3e WALE
Fol 92 2A W) Mipd $QUY FHuTGE &
Hol WA §ol5y) Mol

AgAEY AP AN AgH B9 "°"-rl
2N A % tapping machine2 2 7133t AL wig
Z7& AF0)7) i &dH GAZUE 7R sY
4 HFygd BHoe td g2 oo

l".',

4. MEWHTE AT 2A

4.1 YurdlErTo| AL AT B

= OO

vigtEA gol e A7 1 WS Aer) Fssigr

<

- @3d dB(A)sh vigttze LEE 43 % 33Y W

S0 45 FH4 digeletr € 4+ Us 250 Hz~25
kHzdl g9 shAd#d, 125 Hz~2 kHz 125 Hz~4 kHz

2) RHIEA, REBEEH LREE 8, No. 20, 1977
3) BAF, AALYY AN FEFY wERFE A4
T BWopdy 47 AUt HAEEE, 19918



Z2AYUE o148 WAy

N
o
o
off
ol
Eh)
dlo
)
tjo
o
off
£
dw
ok
i3
2
r d)
2
i
i
)
2
4

e AdeHF 59 B0 st AYPH AuAY B
A& st

Fig. 2& ZEAELAT F4 434 APAAM gL g
OlEIZHY] RS HIF AFEE Yol AN A
AGE Excel 21902 otg Aojt},

IEelA B2d, dwt vtgrRo] ol Aguryzie
e Aeste AAASF, RY o] A3 3 3

% -
c 80
o
g0}
|
Q60
@ a2t
© 50
.E '
Q4 r y =0.8168x —6.3302
@ gl R =0978 BetweenSPLand SPL
p y =0.603% —8.5218
'c_:, 20} R =0.9366 Between SPL and VAL
D0t '
0 . .
0 20 40 60 80 100 120 140 160
SPL and VAL in Mini-Laboratory
(a) dB(A)
W - . o
« 80 r
g
@ 70+
c
=)
g
o 50
Ke] 4
0 4t y =0.898x —11.528
& 0 FF =0.9717 Between SPL and SPL
put y =0.6934x —15.494
'c_:. 20 R =0.9433 Between SPL and VAL
D10t
0 ;
0 2 40 60 80 100 120 140 160
SPL and VAL in Mini-Laboratory
(b) dB plus of 250~25 kHz band
0 o
c 80 '
]
c 70}
c ,’,/;‘{/ !
92 60 I
o [] I '
© 50 f y =0.7991x —1.2887
S 4| F=09001 BetweenSPLadSPL
é y =0.4321x +17.923
c 2T FR =0.826 Between SPL and VAL
42
a.
Dot
0
0 20 40 60 80 100 120 140 160

SPL and VAL in Mini-Laboratory
{c) dB plus of 125~4kHz band

A4 SAvClEY A7t Fo} F& ABAHEL HolT
Ae Ae & F Ao

th& Table 3& Fig. 29 W&& 82 Ag Aotk
W29 GAdR S Hre oA AFAPAe] ZHd o
B 240484 SHdolEte AR ddgst:s 2
A ghol 090 o) HOE ML LS U F Yo}

58 ‘T U ¢ 32N dB(A) 2 250 Hz~
25 kHz W $4o2 Hrigk AeE AAAST 3ol
098¢ ol2x glo} Wiets] L¢3 F ABFANLE Jehiz
AFE & & AUtk

= o AFY FdEo|ME 125 He~4 kHz WY 37
7% R ko] 096 A3jatn lo] AP AYs &
2494 AP B0l gD F3F¢e &+ Atk

a9 g PdAF YridEe ASdE AYAFY
ol 092U E JYeEp T o] APy AaNd FL
AFE HolX UYSE ¢ + AUk

o3 2 A¥ ¥ EMA, 9wt uigdpRd glo]
M 4 AEAE ol 43 vlgdFA S F2A4FL A
HY + e FEZ 45 F 8L ¢ F Uk

w -
g8
o
@70t
sef
© 4
o 50T :
£
2o ‘
@ 30 f y =12113% —-32.54 y =0.7094x —18.76 {
= o | FF=09272 BetweenSPL ard SPL i <0937 Between SPL ard VAL |
T
w 10

0

0 2 40 60 80 100 120 140 180
SPL and VAL in Mini-Laboratory
(d) Average of 125~2 kHz band

g) e e e e - - e o m—— - ,,A,_,__’
52| :
x 70} ‘
c n
o6t
g 50
8 . s |
g4r :
] i i
€t y =0.714% ~22.517
f. ol v =1.0351x —21.769 R =0.9614 Between SPL and VAL 1
a R =0.922 Between SPL and SPL
Dot

0

(=]

20 40 60 80 100 120 140 160
SPL and VAL in Mini-Laboratory

(e) Average of 125~4 kHz band

Fig. 2 An analysis of relationship between mini-laboratory and reverberation room

ok

2SS SEEX /A 10 A A 1 F, 20008/ 85



Q)

\_Zt-)]';:::}

&

2

A

G748

Table 2 Floor impact sound insulation performance of specimen(apartment floor structure)

e 4¥d 4y

st A

= dB(A) 250~25 kHz ¥4 | 1256~4 kHz ¥4 125~2 kHz =& 125~4 kHz B &
o vl 76.6 76.2 773 64.3 64.6
A 71.0 73.2 73.5 60.6 58.2
B 529 53.1 65.0 446 40.9
C 54.1 56.3 65.1 454 42.6
D 457 458 543 38.1 35.7
E 55.9 57.2 66.5 48.5 44.3
F 539 577 62.5 45.1 41.5
G 61.7 66.2 68.8 54.1 50.0
24 HE4d 49EHad A A3) - wgFAS HE R JFUrEE Hd
2z dB(A) 250~25 kHz ¥4 | 125~4 kHz 34 125~2 kHz 3¢ 125~4 kHz #H¢#
- SPL VAL SPL VAL SPL VAL SPL VAL SPL VAL
Hetxd 101.0 1381 99.3 134.1 100.2 136.8 79.6 118.7 81.6 120.8
A 95.4 1346 93.7 129.0 945 133.2 74.3 1125 76.1 1153
B 739 97.7 75.2 99.3 81.7 102.1 65.8 89.3 63.7 878
C 74.6 1073 74.0 102.6 82.5 106.7 66.3 92.0 65.1 93.1
D 65.4 96.5 65.3 95.5 749 974 56.7 83.8 53.4 83.9
E 720 100.6 742 100.9 82.1 104.8 64.7 gL.5 60.0 89.6
F 73.7 103.2 77.0 103.4 78.8 105.3 65.7 92.2 62.9 92.0
G 83.7 116.1 84.9 114.4 85.4 115.2 72.7 93.6 705 98.1
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Table 3 An analysis of relationship between mini-
laboratory and reverberation room
(apartment floor structure)
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Table 4 Floor impact sound insulation performance of flooecovering PVC

o dB(A) 250~2.5 kHz ¥4 | 125~4 kHz ¥4 | 125~2 kHz B & | 125~4 kHz 37
SPL SPL SPL SPL SPL
i up gt 766 762 773 64.3 64.6
1 66.1 69.1 70.6 56.4 50.5
g 2 614 65.6 68.4 474 409
a4 |4 3 60.8 65.1 68.0 478 414
: 4 62.2 66.2 68.7 49.0 423
&4 5 478 427 62.1 313 276
A 6 68.4 710 72.1 59.1 545
7 4638 383 61.3 29.1 258
8 463 373 60.9 277 247
9 714 729 738 61.7 59.7
10 704 723 733 61.0 58.4
11 48.1 422 62.5 323 28.4
2z SPL | VAL | sPL | VAL | sPL | VAL | SPL | VAL | SPL | VAL
HerZ% | 1010 | 1381 | 993 | 1342 | 1002 | 1368 | 796 | 1187 | 816 | 1208
2 1 899 | 1187 | 903 | 1191 | 906 | 1192 | 743 | 1034 | 701 101.9
494 2 809 | 1105 | 824 | 1128 | 841 | 1128 | 676 97.7 62.8 95.1
44 3 796 | 1091 | 812 | 1117 | 834 | 1118 | 670 965 62.0 94.0
e 4 822 | 1128 | 834 | 1144 | 849 | 1145 | 694 99.9 65.1 98.1
- 5 666 | 864 | 541 %8 | 775 | 971 469 76.4 436 75.0
2 6 916 | 1232 | 919 | 1228 | 921 | 1230 | 757 | 1060 | 730 [ 1061
7}’;':%5 7 664 | 847 | 514 9%2 | 768 | 956 455 747 420 729
i 8 657 | 823 | 474 935 758 94.0 422 712 3838 67.7
9 963 | 1361 | 956 | 1314 | 961 | 1348 | 777 | 1151 | 786 | 1176
10 965 | 1353 | 959 | 1302 | 962 | 1341 | 779 | 1127 | 785 | 1154
11 670 | 878 | 557 972 779 975 489 782 445 754
) N - - = ° = 3]
Table 5 An analysis of relationship between mini- 483 Sadgd dUTARA T ABY0) U2

laboratory and reverberation room(Total)
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