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Evaluation of uncertainty in measurement of floor impact sound
insulation of buildings using standard heavy impact source
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ABSTRACT: In this paper, a method for evaluating the measurement uncertainty is proposed when measuring
of floor impact sound insulation of buildings using standard heavy impact source. In addition to the effect of
repeated measurements, several other factors such as measurement location, impact location, equipment used for
sound pressure measurement, and heavy impact source, were considered. A mathematical model for the average
maximum impact sound level and the uncertainty evaluation method for each factor were proposed. The present
proposed method was applied to measurement results to evaluate the average maximum impact sound pressure
level and the measurement uncertainty.

Keywords: Heavy impact source, Impact sound insulation of floor, Average maximum impact sound pressure level,

Measurement uncertainty, Energy average
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Fig. 1. Field measurement diagram of floor impact
insulation in buildings.

7HId e BE S5 ol A RS
i o] of| A 2] s a#gkel ot H off vheha )|
(L )] 52812 220 Eq. (1)1} o] Yrepd 4=

ot

Li-Fmax.f
1 D
Li:Fmax:lOIOg{;lzllo 10 }’ (1)

o714 pi= 7P 2] 1K (m), 4-&782] $1H(n)
HHE 2Bl S ERH Aol | & 1R

ofi, 487491, ¥ =59 0B EYH= Aol

N 279] 9 ] WAL 9 Hv] 57 B

s 9T U AU JFL WS F L0l

FEFE S AL By O ehd S glon, 57

A 7ha10] sl A F2B LS Y o2 shu

o] % QIBte] HAE L Ut 3 A S AL B o

She Al2w0] A g Aol 7 gt

Ly =Ly +0Lge +6Lgg +0Lg, ?)

o47] 4,

WL FESEELEENERINE S

$Lact W17 8o] TR S 27 o)
cEEEE L

Oyt W7 280] RPE Qe 5 ) &
s 1y



oL F AN B B

Ly, = Ly, +0L +0Lg, ©)]
o] 7] A,

Ly, W17 3 8 v =45

6Ly 17 A Bl S ] wy HAYEF

6Ly 17 A &7 ] Holls HAgRF

I3 wiAAS GHS 2T ASYEe Eq
“= 13"k

Ly pmaes = 1010g\10 1" =10 1 ). @)

Fq. (4y= ThA] Th& 4 0 2 B@E 4 9l

Lipmaxt Loy Ly

T R ©)

Eq. (5)5 Eq. (Dol T 3HH Eq. (6)& E=t

1 & ( Lo i)
Livaax :1010g{plzl 10 10 —10 10 } (6)

Egs. (2)2+(3)= Eq. (6)1 M
=2 Fddct

QJ3to] 3k E.(7)

1 D ( stl\l7 [4)1\11)
Li'FmaX—lolog{; 10 0 —10 1 } ©)

+ 6Ly +0Lyp +0Ly — 6Ly —Ly

Fa (7)2] 3 417 93 Fq. (84 7351 Fq.(§)
5 B A A 90 g ol A

2.8 #uo]ct

» ( Lo M)
Mo 0 —10 1 } ®)

ule S48 Aehys 23 uekE 97t 145

Eq. (8)2 Eq. (Do Y5 Eq. 05 €&+ e
ol o] A& B Hr) uiekEA S o 2 o) St
4wz gk

‘Li,FmaX = Li,FmaxM +5le£ +6LSbR +6‘LF

—0Ly — 0L &)

Eq. )04 22T WO ghs a3t o] A&

gk
L pmax 1 Lo Ly
10 10 ' —10 . (10)

Eq. (10)= Eq. (8)°fl H 43k 2| F2 o2 it 2]
o vieS- A5 HlEe vh2k ol YR 4= Qlth

[’\Pmafo
LLFmamElOlog( 210 10 )

I, QoIH S=te

3.1 W Z|H HIESHS ojj#, U(Li,FmaxM)

Eq. (IN2¥%E 2o vl 54 EES
Sl REAAE Tolo] vHE 24 Bete e A1

o}, e A the ) 2,

Ll-Fmax\I./

OL; prax 10
= FmaxM _ ) (12)

aLi,FmaxM-l p Lx FmaxM./

E 10 RO

C
L pmax.1

Li FmaxM,1, Li FmaxM,2, ~ " Li Fma\(Mle——-:_ kii /E)P:,_TC]_—
A7k oB R, B (1)e]l B3z Huby 22 24

Sk ke Fohd theat 2ol vehdl 2 gl

UQ(Li,FmaxM> = UQ(Li,FmaxM)
P

= E cZ.anM./UQ(LLFmaXMJ) .

=1

(13)

Ll FmaxM,1, Ll,FmaxM,QA T LiAFmaxM,p7]— El‘lg ﬂ-ﬂ]— LA
ito] FA BT = R o] SHE#Eolgtal

The Journal of the Acoustical Society of Korea Vol.42, No.2 (2023)



146

’1

71481 Eq. (12)2) 2 EALS 0T} o] e BT
o mRE TAE S 9t

p
; (‘Li,FmaXM - LLFmaXNLl)2

=1
= . (14

02(Li yFmaxMJ) ~

Eq. (14)E Eq. (13)0]] hd sk o2 2o
2 > 2
u (Li,FmaxM) ~ ZCL‘ FmaxM.!
(e )
1 FmaxM 1 FmaxM,l
x = 1
p—1

Eq. (12)E Eq. (15)°f] s shd oha3h -

D L -FmaxM.! 2
Bho

Z:1

1 Fma\(M
p L pmaxm 1
(E 10 10
=1
; 2
y l:El(Li,FmaxM - Li.,FmaxM,l) (16)
p—1
Fa (1602 24 349 714 917)0f nj2 2o
= 2 S fA A e 28 2Rk S

3.2 2R =& EH| WA, u(8Lyc), u(SLy:)
Aulo] mAN AN ZEE BT} ZHBSE
AR E o) BAZEe w7 Ago] ke &
| @ w7 42 ) Z A dlo| go] nh 8] Fr =
Stk WAA R A o] ol 2B E S TR}
=2 3Aksto] 283}

3.3 22Ueill =X 2| 25Hs, u(6Lyg), w(6Lyg)
2 2] A3 A 0] Bl A1 2 HE 2 Alz}

P HEE 2§, EERIES A

SR ete|X] H42W H2% (2023)

o8-, Al 143

3.4 B8 I, u(SLy)

FA9 WA R DR 2Pt
7} Fo0l%] % 1L QS-S AFE SR Hek, SPARE
ShE 7} o] 2] 4] b 7 9 %2 Aol Tt 51 8-
A Bealo] BERUES 2HT 5 ok 2
- oA Aol wet Blshlck
41 SHEEZEE B, u (L)

Bt A verE AL due) 508w By
©)°ll B2t Auhy2-g 288tk Eq. (9) S 2
FE Abo]of| AAI7} glom g S ERESH
o33} ol EaEr,

1

F,

ui(LLFmax) - %,_Fmam 7‘LQ(LLFmaXI\A)

+c2 stch((SLSbC )+c; LS,)RUZ((SstR)
+ c§ LFuQ((SLF)

+C§IM“2(5LM:) +c§[wu2(6LbR). (17)

Eq. (17) $-#19] A5 Eq. 9)9] 232 wul s
sho] ARste] e R e

CLI-FmaxM - C5stc: C5stR - CéstR: CM’F =1 (18)

Csp,. = Csp, =1 (19

Eq. (17) $-H A& A= A=At #55
e o) 3 7o = A of sk vhZat o) uet
u % glet.

UX(Li,Fmax): CX>< u(‘X) .

Eq. 20)= Eq. (17)°] H sl g EEed=s
7|oJ2Fe] Shg R HT S~ Qi
Egs. (18)7+(19)5 Eq. (17)°] o Q5+ w23t ot

UQ(Li,FmaxM) + u2(5stc)
uQ(JLSbR)—O— u2(6LF)
+u(6Ly.) +u*(SLyg)-

ui(Li,Fmax) =

@D



Eq. (1)) oPulo]l Al S Hsto] A mE RS
=2 ohea} ol Lhepd 4= it

1 Fmax \/u 1, FmaxM +u (6[/ )
+u (6LSbR)+u (5LF)

—l—uz(éL&) +u2(6LbR). 22

4.2 REXIFES] 7E“ct'>|, Vet

2018 RFEEHE, 8 ARE Ie|u R
ERAEE b Ao fYstel fAAGES 2
s},

uf('Ll Fmax)
Veffzﬁiu?' 23)
z=17i
4.3 ZBRIXe| AN, k

24usEE T37] 9sto] T RERtT
e A2 B Rl f RGN 24
2}

4.4 § 1§§_l£o| 7dx-| U

Hje 278 Aehs 2588k 97} 147

EEFEREE REEERT SEREE. T
2759} olelet HR2 o B Ho vt
SG5AS ddo] et 247, BERIE, HEE
= A, 7)o 9 §EAGES The) 2ol
AR,

DL NS SO FE RS B
2492 Eq. (0ol skl 23 oA Bt
2 Abgatet

. 1 & %
L; pimaxn = 1010g] D 10
=43.08 [dB]

= u
=}
(Li ) o S8 9128 5S4 S04, &

24 7121 913 27 4t
.(18

&
=
2
o
iy
oo o

Unp(Li Fmasa) = 7
n
10 10
i=1
Z 2
— 1 FmaxM %4, FmaxM,i>
x | = =0.79 [dB]

n—1

(@) A9 7] YA w2 =2 =

Eq. (162 #8510 B7hel Ak ohoa) 2.
Wip( L prnant) =
j=1
~ (Li,FmaxM - LLFmaXM,j)2
x || =2 =0.66 [dB]

n—1

The Journal of the Acoustical Society of Korea Vol.42, No.2 (2023)



148

2

X =0.04 [dB]

ol o] 52 gkl Wit At HFE A S o

u(Li,FmaxM): \/0'792 + 0'662 + 0'042 =1.03 [dB}

=

3) SGBEEE L EES 483

4) ZEAGE B, (18) 25 12 283

5) Eq. (20)2 AH&-3}0] 7] o 52 -51H 1.03 dBO]
Hh

6) Eq. (23)& ALgato] G a4 G5 ok oo
T} 7},
1.03LSUPA

0.79LSUPL | 0.66LSUPL  0.04LSUPA
4 4 4

Vo =

(6L, 6L

o SR o] WHH M Fol 7l

o Algejo] o] 4 gttt
EEEL 02 dBE Fol Ak o] 23t FuS v}
%wwwmﬂi 94, 3
FEARGE

A
)

N o o e

S~
op
o
pal
o’
o
=
|

FH oﬂ J[N'

SR ete|X] H42W H2% (2023)

o8-, dAAl, He =

LA o] o) ZAHRIES AR Y
o A3k
0.2
u(dLge )= u(dLy)=—3~= 0-11dB]
3) e il 7h7) A At R g g3

4) A G Ees. (18)1} (19) 2 58] 212 o3k
= A&t

Csrye = b Cor =7

5) Eg. Q02 #8810l 7)o %2 T3} 12, 0.
dB 0.1 dBE 1=,
6) AR A ZEE] 2F 95 % Al Z|=Fof| 4] 38FIR}

7}28 ol H o m R A Eatt7} Fr.

5.3 S EH M| HHS(SLyy 6Ly
24 1] A48 A0 9] B8l-2 0.1 dBolc. o]
3 ARE vgom Bik A uheE e o)
o g EE RS, SR, g4, 7o)
o Ul §AAL =S okt o] At
1) 0] e 212t 0o]

4) 7= A4 Egs. (18)3 (19) 2 H 8] th-24h& A
g3t
Copyy — s G, =1

5) Eq. (20)= -85} 7] of &S 81 22, 0.03

dB 2 -0.03 dBE =},



REFYFAAL ol §7 AF R ket 323 AL ZY 8= Wt 149
Table 1. Uncertainty budget at 200 Hz.
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