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INTERNATIONAL STANDARD

1SO 1996/1-1982 (E)

Acoustics — Description and measurement of

environmental noise —

DA s

1 : Dacia 2o
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0 Introduction

This Internptional Standard is the first in a series of documents
replacing IBO Recommendation R 1996, Acoustics — Assess-
ment of ngise with respect to community response. The pres-

Sl c300

ent list of parts of ISO 1996 is as follows :

ot e arar

ic quantiti

o PR e mmd mem A i
Fart 1 €S aia proceaures,

Part 2 | Acquisition of data pertinent to land use;

Part 3 | Application to noise limits.

Extensive fesearch concerning the way in which human beings
are affected by noise from a single kind of source such as rail or
road vehicles, aircraft or industrial plants, has led to a variety of
measures for assessment of different kinds of noise, many of
which are[in common use. Conversion from one measure to
another is|often beset with serious uncertainty.

If an acougtical environment were always dominated by asingle
kind of nqise, the confusion caused by the existence of dif-
ferent measures would not be so severe. But”often en-
vironmentpl noise is a composite of the sounds from many
sources, and the distribution of the different kinds of noise is
likely to change from moment to moment. The methods and
procedurep described in this Internatienal Standard are intend-
ed to be applicable to sounds from.ali'sources, individually and
in combingtion, which contribute\to the total noise at a site. At
the preserjt stage of technelogy this requirement seems to be
best met py adopting the‘equivalent continuous A-weighted
sound pregsure level as a'basic quantity. Results shall always be
expressed|in terms\of this quantity even if supplemented by
correctionp or other, descriptors that, in certain cases, may be
deemed appropriate.

1 Scope and field of application

This part of ISO 1996 defines the basic.quantitie
the description of noise in community env
describes basic nrnnpdurne far_the determin

quantities.

This International Standard forms the
anaara Tor the

OTIGUUNIal Ot o

the ISO 1996 series:

2 References

ISO 1999, Acoustics — Determination of occ
exposure and estimation of
impairment.1)

5 to be used for
ronments and
htion of these

further parts in

pational noise

noise-indiced  hearing

ISO 3891, Acoustics — Procedure for describing aircraft noise

heard on the ground.
IEC Publication 651, Sound level meters.

IEC Publication 804, /ntegrating-averaging sou.

3 Definitions

For the purpose of this International Standard
in the series the following definitions apply :

3.1 A-weighted sound pressure, in pasd
mean square sound pressure determined by u
weighting network “A” (see |IEC Publication 6

hd level meters.

And other parts

als : The root
of frequency-
1).

The sound

The aim of the TSO T996 series is to provide authorities with
material for the description of noise in community en-
vironments. Based on the principles described in this Inter-
national Standard, acceptable limits of noise can be specified
and compliance with these limits can be controlled.

This International Standard does not specify limits for en-
vironmental noise.

1) At present at the stage of draft. (Revision of 1ISO 1999-1975.)

3.2 sound pressure level, in decibels|:
pressure level is given by the formula
2
= 101g ( P )
Po

where

p is the root mean square sound pressure,

in pascals;

D, is the reference sound pressure (20 pPa).
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3.3 A-weighted sound pressure level, in decibels :
Sound pressure level of A-weighted sound pressure is given by
the formula

2

Pa

L,n=10lg (-—)
Po

3.4 percentile level : The A-weighted sound pressure level
obtained by using time-weighting “’F”’ (see IEC Publication 651)
that is exceeded for N % of the time interval considered.
Symbol : Lan 7 for example Laes 4 1 is the A-weighted level

t, is the reference duration (1 s).

NOTE — L, is givenin ISO 3891as L,y (single-event exposure
level).

3.7 measurement time interval : That time interval over
which the squared A-weighted sound pressure is integrated
and averaged.

3.8 reference time interval : The time interval to which an

exceeded for 96 % of 1 h.

NOTE — Percentile levels as determined over a certain time interval
cannot generally [be extrapolated to other time intervals.

3.5 equivalent continuous A-weighted sound pressure
level, in decibels : Value of the A-weighted sound pressure
level of a contirfuous, steady sound that, within a specified time
interval T, hag the same mean square sound pressure as a
sound under cpnsideration whose level varies with time. It is
given by the fdrmula

1 2 p,2(1)
Lpeq7 = 1019 S A dr
t2 — 11 H pO

where

Lpeq,r s [the equivalent continuous A-weighted sound
pressure leJel, in decibels, determined over a time interval T
starting at 4, and ending at #,;

Do s the reference sound pressure (20 MPa);

Dy (2) is the instantaneous A-weighted sound\pressure of
the sound gignal.

NOTES

1 Equivalentc

interval T is alg

decibels, with t

mat, for exampl

2 Equivalentc
for assessment

ntinuous A-weighted sourd/pressure level during time
o called time interval-ayerage sound level, LA’T, in
e averaging time.intefval usually indicated in the for-
e, one-hour average sound level, LMh.

bntinuous Afweighted sound pressure level is also used
bf occupational noise exposure (see 1SO 1999).

3.6 sound pxposure level, in decibels : The sound ex-
posure level of a discrete noise event is given by the formuia

Ih — 1

equ.vmmmrmmmtzvel can be
referred. It may be specified in national or internatjonal stan-

dards or by local authorities to cover typical_humap activities
and variations in the operation of sound sources.

3.9 long-term time interval : A-specified time [nterval for
which the results of the noise méasurement are representative.
The long term time interval cansists of a series of refgrence time
intervals and is determined-for the purpose of desfribing the
environmental noise ané is*generally designated by competent
authorities.

3.10 longterm average sound level : The average over the
long term“ time interval of the equivalent fontinuous
A-weighted sound pressure levels for a series of refgrence time
intervals’comprised within the long term time intervial. Averag-
ing i$°to be carried out as described in ISO 1996/2

3.11 rating level : The equivalent continuous A-weighted
sound pressure level during a specified time inferval, plus
specified adjustments for tonal character and impulsiveness of
the sound.

3.12 long term average rating level : The averdge over the
long term time interval of the rating levels for g series of
reference time intervals. Averaging is to be carfied out as
described in 1SO 1996/2.

3.13 categories of noise :

3.13.1 ambient noise : Totally encompassing pound in a
given situation at a given time usually being cdmposed of
sound from many sources near and far.

1 (2 pa2(0) dr

Lpag = 10lg —
to 4] Poz
- where
pplt) s the instantaneous A-weighted sound pressure;

is a stated time interval long enough to encompass

all significant sound of a stated event;

P, s the

reference sound pressure (20 pPa);

3.13.2 specific noise : A component of the ambient noise
which can be specifically identified by acoustical means and
may be associated with a specific source.

NOTE — The ambient noise remaining.at a given position in a given
situation when one or more specified noises are suppressed is
sometimes called the residual noise.

3.13.3 initial noise : The ambient noise prevailing in an area
before any modification of the existing situation.

3.14 symbols : Symbols for sound levels are given in the
table.
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Table — Symbols for sound levels

2 When using instrumentation described in e) the class interval
should be chosen in relation to the overall range of sound pressure

PR PP Y TR eery

4 Instfrumentation

4.1 Ggneral

The instfjumentation system shall be designed to determine
equivalenjt continuous A-weighted sound pressure level, either
directly qr indirectly, and either in direct accordance with the
definitio] in 3.5 or by some approximative process. The in:
strumentation shall comply with the specifications for sound
level meters preferably of type 1 but at least of type 2 as.given
in IEC Puplication 651. Integrating averaging sound level'meters
shall be ¢f category P as specified in IEC Publication™... Alter-
native ifstrumentation, if used, shall provide equivalent
performgnce in respect of frequency and. time weightings
and tolefances.

The instfumentation may comprise

a) integrating-averaging~_sound level meter set to
frequéncy-weighting A"

b) slaund exposurée’level meter for measurements of sound
expodure level -Of discrete events;

c) spund. level meter set to frequency-weighting “A’" and
time-yveighting “'S"’;

ities responsible

Quantity Symbol | Unit Remarks levels but should not exceed 5 dB.
Sound pressure Lp dB . .
level Ways of determining the equivalent continuous A-weighted
A-weighted sound Loa dB sound pressure level using the various kinds of equipment are
pressure level described in 5.4.
Percentile level Lan 1 dB Level exceeded
for N % of time . .
interval T 4.2 Calibration

Sound exposure L dB For noise . . . .
level AE vents All_equipment shall be calibrated and the configuration for

. . . calibration shail be in ac i ith ti ufacturer’s in-
Equwalent continuous LAeq , dB Time interval a snhail be In accoraance witn the~-Mmanuracuurer s in
A-weightpd sound shall be stated structions.
pressure [evel
Long tert average Laeqrr dB Time interval A comprehensive recaiibration at certain time ]ntervais {for ex-

eq, .
sound leyel shall be stated ample, annually) may be prescribed by autho
Rating leel Lo+ dB Time interval for the use of the measurementresults.
shall be stated
Long terth average Lair dB Time interval A field check shall be made by the user at least|before and after
r, . . . .

rating level shall be stated each series of measurements, preferably inclufling an acoustic

check of the microphene.

5 Measurements

5.1¢.~General

The results of the measurements described in this International
Standard may be used for the purposes desdribed in detail in
the relevant International Standards. It is impprtant that perti-
nent details of the measurement instrumentation, measure-
ment procedure and conditions prevailing during the
measurements are carefully recorded and kgpt for reference
purposes. Reference to the pertinent International Standards
shall also be given.

NOTES

1 When the measured signals are recorded on magnetic tape for con-
trol and reference purposes it should be borne in njind that even with
studio-quality (non-digital) recorders the dynamic range may fall short
of that necessary when instrumentation of the typgs mentioned in 4.1
a) and b) is used.

2 In some circumstances the frequency-weighting|network A"’ is in-
adequate for filtering out high level infrasound which occurs near some
industrial locations and some forms of transport as well as near
buildings due to wind turbulence. This may cause gverload and, if not
detected, distortion produced at higher frequencig¢s may be inaccur-
ately attributed to audible sound.

d) data logger for sampling the running value of
A-weighted sound pressure level using time-weighting “'F"’;

e) statistical distribution analyser for sampling the running
value as in d).

The instrumentation described in d) and e) could also be used
to obtain values of percentile levels.

NOTES

1 Instrumentation of types a) and b) is preferred and will generally be
used for noise of impulsive, fluctuating or cyclic character. Special care
should be taken to ensure that the dynamic range is large enough and
that the inherent electrical noise and overload capacity of these in-
struments are suitable for the applications.

5.2 Measurement positions

The choice of the actual measurement positions depends on
the purpose of the measurements as specified in the pertinent
International Standard.

5.2.1 Outdoor measurements

When it is desired to minimize the influence of reflections then
measurements should, whenever possible, be carried out at
least 3,5 m from any reflecting structure other than the ground.
When not otherwise specified, the preferred measurement
height is 1,2 to 1,5 m above the ground. Other measurement
heights may be specified in pertinent standards.
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5.2.2 Outdoor measurements near buildings

These measurements shall be carried out at places where the
noise to which a building is exposed is of interest. If not other-
wise specified, the preferred measurement positions are 1 to
2 m from the facade and 1,2 to 1,6 m above each floor level of
interest.

5.2.3 Measurements inside buildings

These measurements shall be carried out in enclosures where

the cases of 5.4.2 and 5.4.5 approximate results may be obtained by
sampling methods using the equipment described in 4.1 d) and e).

5.4.2 Fluctuating noise

For general use, and especially if the noise is fluctuating, the
preferred instrument is the integrating-averaging sound level
meter or the sound exposure level meter in which case the
associated measurement time intervals shall be recorded. Alter-
natively, sampling or statistical distribution analysis can be
used.

the noise is of i : ecified;thepreferred
measurement pgsitions are at least 1 m from the walls or other
major reflecting| surfaces, 1,2 to 1,5 m above the floor and
about 1,5 m from windows.

5.3 Meteorglogical effects

Sound levels fpre affected by meteorological conditions,
especially when|the transmission distance is large. Where levels
are likely to bg¢ affected by meteorological conditions they
should be measured in one of the two ways described below.

5.3.1 Measurgments averaged over a range of
meteorologicdl conditions

The measuremgnt time intervals are chosen in such a way that
the long term ayerage sound level is determined over the range
of meteorologigal conditions found at the measurement posi-
tion(s).

5.3.2 Measurlements made under specific
meteorologicdl conditions

The measurement time intervals are chosen $o ) that
measurements | are taken only under -carefully *specified
meteorological | conditions. Normally, the conditions chosen
will be those which result in the most stable 'sound propaga-
tion, that is, wjth a significant positive wind.component from
source to meagurement position(s).

NOTE — In somfe cases it may be pgssible to determine a sound
pressure level egllivalent to that obtaified-dunder the conditions of 5.3.1
by applying a corfection to the valdes obtained by using the method of
5.3.2.

5.4 Recommended procedures for the
determinatign_of equivalent continuous
A-weighted sound pressure level

5.4.2.1 Sampling of the sound pressure level at a smeling
rate 1/At, over the time interval 1, — 4

The A-weighted equivalent continuous sound presgure level,
L pgq, 7/ is derived using the formula

1 N
LAeq,T = 10|g ; Z 100'1 LpAi

=1

where

ty — 1
N is the total number of samples (N = ZA ) :
t

Lpai sis " the sampled values of the pressure| level, in
decibels;

At is the time interval between two adjacent samples
taken by the instrument.

The sampling period may greatly influence the accurgcy of the
result if not conveniently matched to the approximate|time con-
stant of the integration giving the sound pressur¢ level. A
sampling period less than the time constant of the|complete
instrumentation will generally give a good approximation to the
results obtained with a true integration.

5.4.2.2 Use of statistical distribution by observing the
readings of the A-weighted sound pressure level at iptervals of
time by a sampling technique

Class intervals for the sound pressure levels should be chosen
according to the character of the noise; in most cases an inter-
val of 5 dB will be appropriate.

5.4.1 General recommended procedures

The environmental noise descriptors defined in this Interna-
tional Standard may be used for a variety of purposes; the wide
range of circumstances makes it extremely difficult to specify in
detail procedures for any particular case. Procedures for certain
specific cases will be described in the relevant International
Standards. Four cases can be distinguished for which different
instrumentation is best suited, see 4.1. These cases are de-
scribed in 5.4.2 to 5.4.5.

NOTE — The use of integrating-averaging instrumentation described

in 4.1 a) and b) will yield correct results for all types of noise. For the
simpler cases of 5.4.3 and 5.4.4 the sound level meter may be used; for

4

The A-weighted equivalent continuous sound pressure level,
’ s dori . he f |
Aeq, T7

1 n
Lpoq,7 = 101g |0z D S 1001 L

i=1
where

n is the number of classes;

f; is that percentage of the time interval for which the
A-weighted sound pressure level is within the limits of
class i;

L; is the A-weighted sound pressure level corresponding
to the class-midpoint of class /, in decibels.
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