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An Empirical Study in Predicting Heavy-Weight Floor Impact Sound Levels in the 31.5 Hz
Octave Band Using Driving Point Impedance
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Summary

Recently, the importance of the 31.5 Hz octave band is suggested in the evaluations of floor impact sounds. The accuracy of
two types of ‘impedance’ methods is investigated for the purpose of predicting heavy-weight floor impact sound levels in the
31.5 Hz octave band, the usual method in which the sound field of the receiving room is assumed to be diffuse; and a possible
variation in which no acoustical mode is assumed in the receiving room. It is indicated that a hybrid of the two models
minimizes the maximum error, however, is unable to improve the general correspondence between measured and calculated
values. Further, an effective statistical correction corresponding to the clamping condition of the slab edges is determined. It is
supposed that the evaluation of the vibration transmission characteristics within a slab would be the primary error factor.
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Table2 ME L7z HEE AT T OER
The considered dimensions of the receiving rooms and slabs
No. | #tH . Loy
1 fo 3OO E— FORWEE  mAFD K | 30.9-88.1Hz
2 LY R, EneEn, FRiOMEE K | 204 -65.4 Hz
3 . W, 7 RS KA 5. 59.4— 64.6 Hz
4 S [ 3OOEMREE - FORBWE R AT D | 41.4-100.8 Hz
5 Jon xy & x-y M, xz & yz & TN | 64.5-90.8 Hz
6 Lo Nx-z Pl &y-z P E— F2IRT. | 67.3-106.8 Hz
7 A ZHEZOWENOFHHANEEI0BE L0 | 59-12.5dB
8 14 SZHEEOEFOFHHE A 20/ L7200 | 243-42.1dB
9 Ty ZHEPHORN L DO 1.04-2.19
10 Mooe | 31.5Hz 3RO E — N O A4 HY Flg L
11 Th Je 2 O ) LD/LDK 7213 BR
ol %%5?9%57\\4@0)5”%, 54 7B $72 012013
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03 - %%%Wx-??4iﬂ@5 5, 74 TW O 0 lora
: FILOH ’
ZHENAT TORRIINT 5, ¥4 7TW
W e | owiaoEsok 0,02-039
s ne %%%WX??ME@i%, 5 4 7B O 01012
" O ’
SZHBENAT TORRICNT S, ¥4 7B
16 Fes DI OE S 0l 0,0.17 - 0.52
X WE L7-BREh A v ¥ — & A Bl L
71 | 225 7orkmaEn 17:5 488 Hz
18 Fo | =flfs 0.63 —3.07
19 Foo | =h e 0.96 — 4.69
20 oo | =filfa 1.25-3.57
Table 3 JfiH S N725 D DR TR 3 % KL EK O KA fif =
Factor loading values for the five extracted factors
A
= Ist 2nd 3rd 4th 5th
. -0.7760* -0.0267 ~0.1306 0.0330 ~0.6073
£ —0.9711* ~0.0862 ~0.0042 0.1001 0.1668
7 —0.1753 0.8880* 0.0347 —0.0104 —0.1835
£, -0.9767* ~0.0674 ~0.0598 0.0842 —0.1434
fo -0.7509* 0.1541 -0.1502 0.0480 ~0.6067
fon -0.9739* 0.0190 -0.0207 0.0901 0.1481
A 0.9313* 0.0023 0.0404 —0.1197 0.2855
v 0.9452% ~0.0029 0.0319 -0.1253 0.2520
Fo 0.0875 0.0090 0.1223 0.1171 0.9679*
- 0.7122* 0.0425 0.2226 0.0502 0.3873
T, 0.5449 0.2518 —0.1740 ~0.3438 0.0117
Newy 0.2820 0.3444 0.1611 -0.8561* -0.0165
New 0.1718 0.9377* ~0.0808 0.0954 0.0907
Few 0.0622 0.9596* 0.0600 0.1994 0.0393
New 0.0817 ~0.4008 0.2194 ~0.8692* -0.0605
Fes 0.0840 ~0.3829 0.2506 -0.8721* -0.0271
fa -0.0390 -0.0076 0.9574* —0.1347 0.1192
oo ~0.6098 ~0.1135 -0.7391* 0.2264 0.0305
Fyo ~0.5466 ~0.0660 ~0.6286 0.1811 ~0.4937
T 0.0417 0.0646 ~0.9649* 0.1899 ~0.0812
AL 0.3708 0.1569 0.1539 0.1315 0.1176
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£ 7 R 2 FFAM 23R FREERE O X 9 2 BT %8 L 40 7 max error: 6.4dB
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fifE Ze IR 2 B 7o FHMED 5 5T 5 #li IEHACor 13 £ AR X
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) © ¢ o
Eas >
ACorr = 8.4300 rey, — 1.4713 9) ]
~ . 80 o
20
B EY R ORI LY EE (FREKHES%) ThHbo Fig. 7 @ Larger rooms
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Same as Fig. 5, but the predicted value is corrected by
5 E & &) the correction value from Eq. (9)
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TALHEOTFUREZEIZOWTIHE Lz, 8L LT, wWhbWwdIAR— VEERZHE L.

2ODIA TDA Y E=F L AFERRBELIZFEICE > T, FHBEEORKEZ KT LI ENTEL, TNH
D—DEZHEEE PGS ENE L~ Y =7 Y ZAETH Y, ) —2ld, THEETHITET— V%
SET BB EESHERELT:, BRIYA TOL v E—F 2 AETH D, BEETIE, SEEPFmMOENTEIC
T A AT — FREWEEDS, 315HZEBUCE TN 4D, F72363HZL EOTIRICE EN L0 L > 20D 7 4
TG B, BRI EE— FPEENL0E0H, KRERE L NVICERTE R WwELREL D,
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— M)A Y =T AL RKEE TR TE 5 L VW) FEDD 5.

Wi, ZEEE AT TOERNEREABREONISEREREICON Lz T ORE, JREBER O KTk < il
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C, = 10log, |Fy|* + 152 + AC, — 10log,, W, + AL,, (A1)
C, = 10log,|Fy|* + 181 —20log,f +AC, + AL,. (A2)
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HE fast DFEMEE E— ZEOENS9dBE % 52 DT, C, DfE159.675% 55, 15 DfHIE31.5HZ I
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