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IEC PuBLicaTION—AVvailable from International Electrotechnical Commission, 3, rue de Verambe, P.O. Box
131, 1211 Geneva 20, Switzerland.

IEC 60651 (1979)—Sound Level Meters
IEC 60804 (1985)—Integrating-Averaging Sound Level Meters, plus amendments
IEC 60942 (1997)—Sound Calibrators

Definitions
Construction Site—That area within the defined boundaries of the project. This includes defined boundary

lines of the project itself, plus any staging area outside those defined boundary lines used expressly for
constructionrer-gefotition:

Constructign Site Boundaries—The outermost limit lines of the construction site.
Noise Sensjtive Area—Property such as that used for public, commercial, religious,,or educgtional purposes,
or home dwellings, parks, and other special-purpose areas in the vicinity of, @ycenstruction site where the
background |sound is less than the construction site sound level.

Backgrounﬂi Noise—Total acoustical and electrical noise from all sourges in a system that interferes with the
production, fransmission, detection, measurement, or recording of a Signal.

NOTE—In npany cases, the acoustical noise is the background.sound.

Background Sound—The all-encompassing sound typically associated with the environmen{ in a given area,
being compgsed of sounds from many sources far and near, when the construction site is inagtive.

Representative Sound Level, L,—The averageof sound level samples obtained in accordance with the
procedures.

Equivalent {or Time-Average) Sound Level, L .q—Equivalent or time-average sound is thg¢ square root of
the time-avgrage of instantaneous sound pressure squared. It is also termed the root-meap-square sound.
Equivalent gound level is 10 times the common logarithm of the square of the ratio of the equivalent or time-
average sound to the reference saund, p,, of 20 nPa.
Instrumentation

Sound Levgl Measurement Instrument

If 5.1 is tq be fallowed, a sound level meter meeting Type 1 or Type 2 requirements of ANSI S1.4-1983
(R1997) of IEC 60651 (1979) shall be used.

If 5.2 is to be followed, an integrating sound level meter that provides the equivalent sound level for a
measurement period of at least 30 min shall be used. The integrating-averaging sound level meter meeting
Type 1 or Type 2 requirements of IEC 60804 (1985) (plus amendments No 1 and 2) should be used. The
integrating sound level meter shall have a “pause” or “standby” capability which inhibits data collection. The
dynamic range of the instrument should be at least 80 dB, including crest factor.

As an alternative to making direct measurements with a sound level meter or integrating sound level meter, a
microphone or sound level meter may be used with a magnetic tape recorder or graphic level recorder and
data analysis instrumentation providing the system meets the requirements of SAE J184 NOV98.
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Calibrator—An acoustic calibrator with an accuracy within +0.5 dB meeting the requirements of IEC 60942-
1997.

Windscreen—A microphone windscreen shall be used except when the user is certain that the wind-induced
noise is more than 15 dB below the sound level of the source being measured. A windscreen may be used at
all times. When a windscreen is used, it shall be of a type recommended by the microphone manufacturer,
and it shall not affect the A-weighted sound level of the source being measured by more than+0.5 dB in a calm
(no wind) situation.

Anemometer—An anemometer or other device for use in measurement of wind speed and direction with an
accuracy within £10% at 20 km/h.

Site Characfterization

Obtain spec|fic drawings, survey stake locations, or other pertinent information and¢sketch the boundaries of
the construgtion site and noise sensitive areas; a facsimile of Figure 1 may be used. Ng¢te the distance
between the|noise sensitive area(s) and the nearest boundaries.

Obtain inforration to determine location and activity pattern of equipment.on the constructiop site during the
planned megsurement period.

Based on 5.1 and 5.2, select the sound level measurement location(s).

Measurements—Two sound level measurement procedures are presented. A manual sanppling procedure
using a soupd level meter is given in 6.1. Paragraph 6.2 describes the procedure for using an integrating-
averaging sqund level meter.

NOTE—AN$I S12.9/3-1993 (R1998), meets the reguirements of this document and provides|a more detailed
method to measure L corrected for background sound.

Manual Sanmpling with Sound Level Meter—Sound level measurements at construction| site boundary
adjacent to jnoise sensitive areas shall pe taken with a sound level meter in the following|manner for any
representatiye 30 min period of construction activity:

Calibrate the sound level meterbefore and after each measurement period using an acoustjic calibrator, per
manufactyrer's instructions.f calibration shifts by more than 0.5 dB, the measurements shall be repeated
after correction of the shift problem.

Locate thg¢ microphone at the location selected in 5.3 at approximately 1.5 m above th¢ ground and, if
practical, at least’3 m from sound reflecting structures. If circumstances dictate, measufements may be
made at gthier‘heights and closer to sound reflecting structures providing these facts are hoted on a data

sheet simi gure—t;
Set the sound level meter to the A-weighting network and slow response. Observe the sound level meter
during a 10 s + 2 s sampling period at the start of each consecutive 30 s period. Record the maximum value
observed during each sample period, Ly, on a data sheet such as shown in Figure 2. Take 60 valid readings
where a valid reading is one in which the measurements are not affected by intrusive noise sources external
to the construction site, such as aircraft, emergency signals, and surface transportation; make a note on the
data sheet for each invalid reading.
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CONSTRUCTION SITE SKETCH FORM

. Measurer

. Rerparks:

. Date Temperature Wind Velocity

. Construction Site: Location
Description
. Soynd-tevetMeter—ivir- Modet S/N

. Ske sketch showing site boundaries, noise sensitive areas, measurement locations,)and major pi¢ces of
corstruction equipment in operation, with distances between the above items{ also show wind direction:

FIGURE 1—SAMPLE SITE SKETCH DATA SHEET
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Measurer: Date: Time:
Construction Stte: Measurement Point:
Remarks:
Instructions:
1. Select A-weighting network and “slow” response on meter.
2. Calibrate meter using acoustic calibrator and install windscreen.
3. Observe for 10 s + 2 s at the start of each minute and each one-half minute for 30 min, and record
maximum level for each observation period.
Y Remarks | Remarks |
1. 31.
2. 32.
3. 33.
4. 34.
5. 35.
6. 36.
7. 37.
8. 38.
9. 39.
10. 40.
11. 41,
12. 42.
13. 43.
14. 44
15. 45,
16. 46.
17. 47.
18. 48.
19. 49.
20. 50.
21, 51.
22. 52.
23. 53.
24 54.
25. 55.
26. 56.
27 57.
28. 58.
29 59.
30. 60.
4. Detprmina.l;,: Circle L, values within 6 dB of maximum value.
L. t (number of circled values/sum of circled values = n/sum =/ =
5. Det i
n/60 = __ Correction (Table 1) = L, = L, - Correction =

FIGURE 2—MANUAL SAMPLING DATA SHEET

6.1.4 On/off-highway vehicles, such as dump trucks, truck/mixers, etc., which occasionally enter, operate on, and
leave the site, shall be considered as part of the construction activity while within the site boundaries.
However, off-site pass-by of such vehicles in the area of measurement location shall be considered as
intrusions, and handled as outlined in 6.1.3.



https://saenorm.com/api/?name=61c024b2f8b8026eb01e0d94a7ba09ba

SAE J1075 Revised JUN2000

6.1.5 Determine the representative sound level, L, using:

where:

La= § (Ly),m
i—1

La = The arithmetic average of the (La);

n=The

(Lp)i inclu
below the
samples b

6.1.6 Determine
read the c

Then,

6.2 Sampling W
construction

number of (L »); values used for computing the arithmetic average

es those sound level samples that fall within a range from the maximum sam

maximum sample level. For example, if the maximum sample level was 70 @B
etween 64 and 70 dB would be valid (Ly);.

a correction to be applied to L, to approximate Lgq for the measurement period
brresponding correction from Table 1, and subtract this value from Lea,

Leq = La—Correction

TABLE 1—CORRECTIONS TO L“TO OBTAIN Lgg

n/60) n/60™)
greater than less than orequal to Correction, dB®
0.8 .0 0
0.7 0.8 1
0.6 0.7 2
0.5 0.6 3
0.4 0.5 4
0.3 0.4 5
0.2 0.3 7
0 0.2 10

1. «nlis the number of samples used in the calculation of La.
2:{~Subtract L to obtain L g

site¢boundary adjacent to noise sensitive areas shall be taken with an integrg

meter in the

followina manner:
~J

(Eqg. 1)

le level to 6 dB
, all sound level

. divide n by 60,

(Eq. 2)

ith atvIlntegrating Sound Level Meter—Equivalent sound level measurements at the

ting sound level

6.2.1 Calibrate the integrating sound level meter before and after each measurement period, using an acoustic
Equivalent sound level measurements at the construction site boundary adjacent to noise
sensitive areas shall be taken with an integrating sound level meter in the following manner:

calibrator.

6.2.2 Locate the microphone at approximately 1.5 m above the ground and, if practical, at least 3 m from sound
reflecting structures. When circumstances dictate, measurements may be made at other heights and closer
to sound reflecting structures, providing these facts are noted on a data sheet similar to Figure 1.
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Set the integrating sound level meter to the A-weighting network and slow response (if no slow response
switch is present, note that fact in the reporting described in 6.3.1). Estimate what the anticipated maximum
and minimum levels will be during the measurement period and set the range of the meter to include these
extremes (for example, 40 to 120 dB is a typical range for construction site activity).

Start the integrating sound level meter and maintain it in a data collection state for 30 min, exclusive of
periods deleted due to intrusions per 6.2.5.

If during the measurement period the levels are affected by intrusive noise sources external to the
construction site, such as aircraft, emergency signals, and surface transportation, activate the pause or

standby switch to inhibit data collection until the intrusion is over.

Record th
periods).
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s technically~trained and experienced in the current techniques of sound measdirements should

literature fur

of the instrument and precautions to be observed. Specific items to be considered are:

P ©f,all test instrumentation is essential to obtain valid measurements. Operating fnanuals or other
mﬁmmmmmmwmmthmm:Ended operation

The type of microphone, its directional response characteristics, and its orientation relative to the ground

plane and

source of noise.

The effects of ambient weather conditions on the performance of all instruments (for example, temperature,

humidity,

and barometric/pressure). Instrumentation can be influenced by low tempe

humidity, and caution should be exercised.

rature and high

Proper signal levels, terminating impedances, and cable lengths on multi-instrument measurement systems.
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