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SOUND MEASUREMENT - CONSTRUCTION SITE

1. INTROOQUCTION: The procedures set forth in this document may be/used by
construction site management for self regulation and constructioh sjte
planning or by state and local officials for the enforcement.of construction
site noise regulations. Two measurement methods are provided to obtain the
time-integrated eauivalent sound level, Leq, emitted byleonstruction site
activifty. First, a sampling procedure is recommended for use with & sound
level reter. Second, a measurement procedure using‘ah integrating $ound
level Peter is presented. The latter procedure is-‘preferred. Use|of this
standard provides sound level data representative“of the complex time-varyinag
sounds emitted by construction activities, whi¢h“may be used to estimate
commurfity reaction to the construction activity.

2. SCOPE: This SAE Standard sets forth meastirement procedures and
instrumentation to be used for determining a "representative" sound|level
during a representative time period at selected measurement 1ocatioxs on a
construction site boundary. The standard is not intended for use i
determining occupational hearing’damage risk. Determination of a
representative time period is\left to the judgment of the user.

3. DEFINITIONS:

Construction Site - That area within the defined boundaries of the project.

This ipcludes defined-boundary lines of the project itself, plus any staging
area optside thosé.defined boundary lines used expressly for constryction or
demoliftion. '

Construction Site Beundaries - The outermost 1imit lines of the condtruction
site.

Noise Sensitive Area - Property such as that used for public, commercial,
religious, or educational purposes, or home dwellings, parks, and other
special purpose areas in the vicinity of a construction site where the
backaround ambient sound is less than the construction site sound level.

SAE Technical Board Rules provide that: “This report is published by SA[—fto advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use. including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews eachtechnical report at least every five years at which time it may be reaffirmed. revised. or cancelled. SAE invites your
written comments and suggestions.

1987
Copyright Society of Automotive Engineers. inc. : ) © Printed in USA.
All rights reserved.
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3.

DEFINITICNS:

(Continued)

Background Ambient Sound - The overall sound typically associated with the
environment in a given area, when the construction site is inactive, being
composed of sounds from many sources far and near.

R
0

E

sound level consisting of

v

4. 1

epresentative Sound Level, Lp - The average of sound Tevel sample
btained in accordance with the procedures.
- The "energy average" sound level, a

quivalent Sound Level, Lg
%he same amount of acoustic energy as th

S

constant
e time

aryling sound over a given time period.

NSTRUMENTATION:

4.1
4.1.1
4.1.2

4.1.3

Soupd Level Measurement Instrument:

—

f paragraph 6.1 is to be followed, a sound Tevelrméter meeting
pquirements of ANSI S1.4-1983 (R1985) or IEC 65151979 specific
pund level meters shall be used.

v -

f paragraph 6.2 is to be followed, an integrating sound level
ovides the equivalent sound level foria measurement period of
min shall be used. The integrating sound level meter should
requirements of the American Natiomal Standard Specifications
tegrating Sound Level Meters which is in preparation. The in
und Tevel meter must have a "pause or "“standby" capability wh
hibits data collection. The“dynamic range of the instrument
least 80 dB, including crest factor.

Q) e N — = WOt

an alternative to making direct measurements with a sound le
integrating sound level meter, a microphone or sound level m
ed with a magnetic ‘tape recorder or graphic Tevel recorder an
alysis instrumentation providing the system meets the requirer
E J184 MAR85; Qualifying a Sound Data Acquisition System.

NHu C O I

coustic calibrator with an accuracy within +0.5 dB.

ni crophone windscreen recommended by the microphone manufacture

Type 1
stions for

meter that
at least
meet Type
for
tearating
ch

should be

el meter
bter may be
] data
pents of

23

nenometer or other device for use in measurement of wind spee

CHARACTERIZATION:

5.2

i and

Cbtain specific drawings, survey stake locations, or other pertinent
information and sketch the boundaries of the construction site and noise

sensitive areas; a facsimile of Fig. 1 may be used.
between the noise sensitive area(s) and the nearest boundaries.

Note the distance

Obtain information to determine location and activity pattern of equipment

on the construction site during the planned measurement period.
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5.3 Based on paragraphs 5.1 and 5.2, select the sound level measurement
locations.

6. MEASUREMENTS: Two sound level measurement procedures are presented. A
manual sampliny procedure using a sound level meter is given in paragraph 6.1
while paragraph 6.2 describes the procedure for an integrating sound level
neter.

6.1 HManual Sampling with Sound Level Meter: Sound level measurements at
construction site boundary adjacent to noise sensitive areas shall be taken
with a—sound—evelmeter—in—thefollowingfanner—fer—any—representptive 30
min period of construction activity:

6.1.1 Calfibrate the sound level meter before and after each measuremenft period
usilng an acoustic calibrator, per manufacturer's instructions. [If
calfibration shifts by more than 0.5 dB, the measuremerits shall b repeated
after correction of the shift problen.

6.1.2 Locate the microphone at the location selected if. paragraph 5.3 pt
appjroximately 1.5 m (5 ft) above the ground add, if practical, at least
3™ (10 ft) from sound reflecting structures.)" If circumstances Hictate,
meajsurements may be made at other heights and closer to sound reflecting
structures providing these facts are noted on a data sheet similpr to

Remarks:

Figl. 1.
CONSTRUCTION\SITE SKETCH FORM
1. Measurer
2 Date_________ = Temperaturel ____ Wind Velocity
3. Construction Site: Location
Description
4. Sound Level Meter: Mfr. Model S/N
5.
6.

Site sketch showing site boundaries, noise sensitive areas, measurement locations, and major pieces
of construction equipment in operation, with distances between the above items; also show wind
direction:

FIG. T-SAMPLE SITE SKETCH DATA SHEET
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6.1.3

6.1.4

Set the sound level meter to the A-weichting network and slow response.
Observe the sound level meter during a 10 +2 s sampling period at the
start of each consecutive 30 s period. Record the maximum value observed
during each sample period, Lj, on a data sneet such as shown in Fig.

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.

M : Date: Time:
Construction Site: M Point:
Remarks:
instructions:
1. Select A-weighting network and “slow’ response an meter.
2. Calibrate meter using acoustic calibrator and install windscreen.
3. Observe for 10 + 2 s ot the start of each minute and each one-half minute for 30\min, and
record maximum level for each observation pericd.
La Remarks ka Remarks
1. 31.
2. 32.
3. 33.
4, 34.
5. 35.
6. 36.
7. 37.
8. 38.
9. 39.
10. 40:
1 41;
12 42,
13 43.
14, 44,
15 45.
16 46.
17 47.
18, 48. ’
19, 49.
20 50.
21 i 51.
22 52.
23 53.
24, 54,
25, 55.
26. 56.
27 57.
28 58.
29 59.
30 60.
4. ) Determine 1';: Circle Ly values within 6 dB of moximum valuve.
Ta = number of circled values/sum of circled volues =n/sum=__/___ = ___
5. Determine Leg: _
n/60 = ___ Correction (Table 1) = ___ L = Lo — Correction = __

Fig. 2-MANUAL SAMPLING DATA SHEET

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 the measurement
location shall be considered as intrusions, and handled as outlined in
paragraph 6.1.3. An alternative measurement system, per paragraph 4.1.2
or 4.1.3 is recommended when these off-site conditions occur to obtain a
more valid measure of Leg.
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6.1.5 Determine the representative sound level, Lp using:

A=
j

(Lp)i/n

f g =

1

where: 1p = the arithrmetic average of the (Lp)j values.

(Lp); =those sourd level samples that fall within a range from the

maximum sampled level to 6 dB less than the maximum sampled level
(for example, if the maximum sampled level was 70 dB, all sound level
samples from 64 dB to 70 dB would be (Lp); values),

n = the number of (Lp)j values used for computing the axithmetic
average.

6.1.6 Determine a correction to be applied to [; to appnoximate Lag fdr the
measurement period: divide n by 60, read the corresponding value from
Taple 1, and subtract this value from Lp:
Leq = La - Correction

TABLE 1 - CORRECTICNS TC Lkp'to OBTAIN Leg

n/60¢
: Correction, dBb
Greater Than Less Jhan or Equal to

0.8 | 1.0 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

%n is the number of samples used in the ca]éu]ation
ot La.
bsubtract from La to obtain Leq.

€.2 Sampling with an Integrating Sound Level VMeter: Equivalent sound level
measurements at the construction site boundary adjacent to noise sensitive
areas shall be taken with an integratino sound level meter in the following
manner:

6.2.1 Calibrate the integrating sound Tevel meter before and after each
measurement period, using an acoustic calibrator. Equivalent sound level
measurements at the construction site boundary adjacent to ncise sensitive
areas shall be taken with an integrating sound level meter in the
following manner:
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6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.3

Locate the microphone at approximately 1.5 m (5 ft) above the ground and,
if practical, at least 3 m (10 ft) 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 Fig. 1.

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 paragraph 6.3.1). Estimate what the anticipated
maximum and minimum levels will be during the measurements period and set
the—range—of—themeterto—inctude—these—extremes—{forexamples—A0-120 dB
ils a typical range for construction site activity).

Jtart the integrating sound level meter and maintain it inDa dafta
dollection state for 30 min, exclusive of periods deleted due to
jlntrusions per paragraph 6.2.5.

IIf during the measurement period the levels are affected by infjrusive
oise sources external to the construction sitéy such as aircrdft,
ergency signals, and surface transportation,-activate the pause or
qtandby switch to inhibit data collection antil the intrusion i|s over.

ecord the Loq value at the conclusion of the 30 min measurement period
(lexclusive of ‘deleted time periods).

Information to be Reported:

6.3.1

6.3.2

6.3.3

ame of measurer, date, time,\construction site location, type jof
onstruction, wind velocity, ambient temperature, and sound level meter
anufacturer, model, and serial number shall be reported.

site sketch showing-construction site boundaries, major piecgs of
onstruction equipment operating during measurement, noise senglitive
reas, measurement locations, and distances between these featyres shall
e prepared.

he sound<¥evel samples, representative sound level, and equivdlent sound
Jevel at.each measurement location shall be reported. Ambient |levels, if
easured per paragraph 7.1, shall also be reported with the time of
easurement and a descripton of background noise sources and eVents
x€luded from the sound level measurement.

7. GENERAL COMMENTS:

7.1

It is often desirable to obtain the background ambient sound level at the
measurement locations when the construction site is inactive, such as before
start-up, during the Tuncheon break, or after shut-down. The procedures in
paragraph 6.1 or 6.2 should be used. Include all nonconstruction related
noise sources, but exclude intrusive sources, such as emergency signals and
aircraft or vehicles passing very close to the microphone, unless such
occurrences are representative of typical ambient conditions at the
measurement point.
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7.2 Only persons technically trained and experienced in the current techniques
of sound measurements should select the equipment and conduct the tests.

7.3 Proper usage of all test instrumentation is essential to obtain valid

measu

rements. Operating manuals or other literature furnished by t

he

instrument manufacturer should be referred to for both the recormended

opera
to be

tion of the instrument and precautions to be observed. Specif
considered are:

ic items

7.3.1 The type of microphone, its directional response characteristics, and its

ori

7.3.2 The
ins
bar
tem

7.3.3 Pro
mul

7.3.4 Pro
ext
use
or

7.4 It is
20 km
samp]

7.5 Measu
and n
samp]

that may affect the data are:

1. Mearby noise spurces, such as power mowers, pavement breakers,
S(IWS .
2. Cwanges imyvehicular traffic flow, such as detouring of traffic
siift change periods near industrial plants.
7.6 It is|suggested that, if available, earphones with an impedance rec

entation relative to the around plane and source of noise.

effects of ambient weather conditions on the performance 65 Q
truments (for example, temperature, humidity, and
pbmetric/pressure). Instrumentation can be influenced by) Tow
perature and high humidity, and caution should be exercised.

per signal Tevels, terminating impedances, and cable lengths
ti-instrument measurement systems.

per acoustical calibration procedure, to include the influence
ension cables, etc. Internal calibration weans is acceptable
, provided that external calibration is.accomplished immediate
nfter field use.
recommended that measurements be.made only when wind velocity
h (12.4 mph). If the wind is.gusting above 20 km/h, disgard
rements should not be made-if sionificant changes occur in ext|

ng period. Examples of changes in noise-making activities on

11

n

of
for field
ly before

is below
those

ps taken when the wind is above’ 20 km/h and take additional samples.

raneous

pn-construction related.noise-making activities or patterns dujping the

patterns

pr power

Gr

brmended

by themetermanufacturer—be usedto ensure that the sound Tevel values are

not a

ffected by electromagnetic interference, wind, or humidity.

8. REFERE

NCES:

8.1 American National Standard Specifications for Integrating Sound Level Meters

(inp

reparation).

8.2 ANSI S1.1-1960(R1976), Arerican National Acoustical Terminology.

8.3 ANSI
Measu

S1.13-1971(R1976), American National Standard Methods for the
rement of Sound Pressure Levels.
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