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ABSTRACT

This study investigated the just noticeable difference (JND) of sound pressure levels (SPL) in
low-frequency ranges for airborne sounds in residential spaces through an auditory experiment. Test
sound consisted of TV news, piano, and music (metal genre) filtered by the sound transmission loss
of a 200 mm concrete wall. The SPL in the 63 Hz octave band of the test sound was adjusted to
+5dB, +10dB, +15dB and +20 dB compared with the SPL in the 125 Hz octave band. In the audi-
tory experiment, using a method of limit, subjects were asked to judge whether test sounds were dif-
ferent from a reference sound (original sound) in terms of subjective response such as rumbling,
loudness, and annoyance. Results showed that the JND (annoyance) of the SPL in the 63 Hz octave
band of the metal music sound with a high SPL in the low-frequency range was approximately 13
dB and lower than other test sounds for all subjective responses. It was also found that the JND for

rumbling is lower than other subjective responses for all test sounds.
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Table 1 Difference in TL between 63 Hz and 125 Hz
octave bands for dry and concrete wall

Type Component ATL]Z(EEZ{ 63 Hz
A GB15(2py)+ST50+AS10+GW(roll) 135
50+ST50+GB15(2ply) ’
g |GBI5(2py)+ST50+AS10+GW(board) 109
50+ST50+GB15(2ply) ‘
C GBI15(2py)+GW(roll)50+ST(0.8T) 155
50+GB15(2ply) :
D GB15(2py)+GW(board)50+ST(0.8T) 173
50+GB15(2ply) :
E Concrete 100 3.0
F Concrete 200 0.2
G Concrete 300 -0.8
(GB: Gypsum board, ST: C-Stud, AS: Air Space, GW:

Glasswool, number: thickness (mm))
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News (dB) | Piano (dB) M“Si(fg;etal)
Rumbling 10.7 15.3 7.5
Loudness 34.0 20.3 15.4
Annoyance 14.5 18.2 12.5
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