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A-WEIGHTING, ADVANTAGES AND DISADVANTAGES WITH RESPECT TO
IMPACT SOUND INSULATION MEASUREMENTS

Shun'ichi NAKAMURA

Kobayasi Institute of Physical Research
Kokubunji, Tokyo 185, JAPAN

INTRODUCTION

The present conventional methods of impact sound insulation
tests are based on the idea of limiting the impact sound
generated by the standard impactor so as not to exeed the
reference curve value at any frequency band. It is still
necessary to discuss them from the following view points,
1) The need for short time measurements.
2) The present reference curve based on the impacts of
hard hammers may not be applicable to the impacts of the
low fregquency impactor which simulates whole-body
impacts.
3) Various cases which are rated to be an equal value
are not necessarily of an equal condition to aural per-
ception if a conventional spectral pattern is utilized
to the reference curve as seen in the DIS 717.
Therefore, as one of the solutions, the measurement of the
A-weighted sound level or the adoption of the inverse A-
weighting curve has been recommended. In this paper, the
problems concerned with the application of the L, measure-
ment to the impact sound insulation test will be‘'discussed.

RELATIONSHIP BETWEEN LA AND HUMAN PERCEPTION

Values of L, and PL (after Stevens' MARK VII) were calcu-
lated asaum&ng a model spectral pattern of impact sounds
for various conditions in connection with actual cases.

The value of L _-L. is supposed to be obtained from the
readings of a gouﬁd level meter and it can be related to
the horizontal position of a spectral pattern on the Freq.-
SPL plane. According to those examinations, the follow-
ing points are noted:

1) The A-weighting is the best among the weightings provid-
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ed by conventional measuring equipments as it minimizes the
scatter in the correlation between L, and PL.

2) Within the range of 30 to 65 dBA a close relationship
between L, and PL is found, while out of that range, it be-
comes aifPicult to ignore the scatter.

3) As the scatter depends on the difference in the frequen-
cy at which the peak of the spectral pattern is observed,
the correction can be made empirically by using the L_.-L
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A-weighting for impact sound insulation tests

value.

4) The effect of the hearing threshold appears as a bend in
each curve in Figure 2 below 40 dBA.
However, the experimental results in Figure 4 show that

there still
measurement
each series of examples should
adjusted by listening tests.

sound level meter, A-weighting
response because of the larger

shorter impact durations.

remain serious problems in carring out the
of real impact sounds.

The L, readings for
be equal since they had been
Actually in the case of a
does not represent the human
reading values obtained from

RELATIONSHIP BETWEEN LA AND EXISTING RATING VALUES

The basis of the L

.the IS0 rating for impact sound insulation tests.
and I. was investigated using data

lationship between L
obtained from field

i, '

i

e

1133

%easureﬁents.
is difficult to be related directly to I..

w0

rating is quite different from that of

The re-

As shown in Figure 5, Ly
It should be
pointed olit, however, that
the value of L_-IL., makes it
possible to £ifid 4n empirical
way to relate them. In the
case of the Japanese Stand-
ard, the inverse A-weighting
curve is adopted as the re-
ference curve. The relat-
ionship between L, and the
Japanese rating number L is
found to be very simple as

‘shown in Figure 6.

ADVANTAGES OBTAINED BY AN
ADDITIONAL VALUE OF LC

As already shown in the pre-
vious figures, the value of
L.-L, has an important role
i aéalysing the properties
of impact sounds. Therefore,
a dual-figure rating method
using L, and L_ values is

% C 2
proposed. As shown in
Figures 7 and 8, each spec-
trum corresponds to each
point on the L L plane, as
the values of E and L_.-L
can be related go the gigﬁest
level of the spectrum and its
frequency respectively. It
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is quite enough to take only those two factors in order to
spec1fy the characteristics of the impact sound spectrum.
It is interesting to note that the dual-figure rating using
the measured values of L, and L, is considered to be equi-
valent to shift the appropriate reference curve not only
upwards and downwards but also right and left towards the
measured curve until they fit in. It should be emphasized
that the disadvantages of the LA rating method from losing,
the spectral information of impact sound can be compensated
for by introducing the dual-figure rating method. There-
fore, the imperfectness of the existing L, measurements in-
cluding the effect of the non-linear charBcteristics of
hearing can be corrected by considering bending contour
lines on the LALC plane.

ACKNOULEDGEMENTS

This research topic was given to me as "home work" at the
Seminar on Impact Sound Insulation Test Methods (Feb. 1982
Copenhagen) . I wish to thank Prof. F. Ingerslev, Dr. T.
J. Schultz and Dr. J. T. Broch for their encouredgement,
and the staff of the Toda Construction Con. and the Taisei
Construction Co. for the vast amount of data and help in
the organization that they gave me.

)
T
: 2 anl .
2 Fig.7 o Fig.8
E 20 :
= 3 20
s ®
&= 3
e n
5 o £ 10
b b
Ea 2
& an
$i-0 i3
1 o
§e 28
=g &
b5
o g =40 10
@
H i
o & a8
s -60 > :
=1
& 8 125 2k 16k 2 N 20 - o 10 20
Freguency (Hz) “‘g o Relative A-weighted
Sound Pressure Level (dB}
LITERATURES

S.Nakamura,"On the analysis and the evaluation of the
impact sound insulation of floors based on
L_.and L values of generated sound"
3555 36279287 (1980)
S.Nakamura et al. ,'On the measuring equipment for the
evaluation of the impact noise in buildings"
JASJT 33,336-337 (1977)

1134




