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The American National Standards Institute, Inc. (ANSI) is the na-
tional coordinator of voluntary standards development and the clear-
inghouse in the U.S. for information on national and international
standards.

The Acoustical Society of America (ASA) is an organization of sci-
entists and engineers formed in 1929 to increase and diffuse the
knowledge of acoustics and to promote its practical applications.
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Abstract

This Standard presents three methods for determining the insertion loss of outdoor noise barriers. The
methods are ‘‘direct’’ BEFORE and AFTER measurements; ‘‘indirect’’ BEFORE measurements at an
‘‘equivalent’’ site; and ‘‘indirect’’ predictions of BEFORE sound levels. ‘‘Indirect BEFORE measurements’’
and ‘‘indirect BEFORE prediction’’ methods require direct measurements of AFTER sound levels.
Measurements of acoustical descriptors use sound sources naturally present at a site, controlled natural
sound sources, or controlled artificial sound sources. Within prescribed limits, the receiver location and
atmospheric, ground, and terrain conditions may be chosen based on the objectives for determination of
barrier insertion loss. Examples are provided for worksheets that may be used for data acquisition and
analysis.
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standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or procedures not conforming to the standards.

NOTICE: This American National Standard may be revised or withdrawn at any
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Foreword

[This Foreword is for information only and is not an integral part of American National
Standard Methods for Determining the Insertion Loss of Outdoor Noise Barriers, ANSI
S12.8-1998.]

This American National Standard supersedes the previous version published as
ANSI S12.8-1987.

This Standard contains three informative annexes.

This Standard was developed under the jurisdiction of Accredited Standards Com-
mittee S12, Noise, which has the following scope:

Standards, specifications, and terminology in the field of acoustical noise
pertaining to methods of measurement, evaluation, and control, including
biological safety, tolerance, and comfort, and physical acoustics as related to
environmental and occupational noise.

At the time this Standard was submitted to Accredited Standards Committee S12,
Noise, for final approval, the membership was as follows:

P. D. Schomer, Chair
B. M. Brooks, Vice Chair

A. Brenig, Secretary

Acoustical Society of America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. D. Schomer
W. J. Galloway (Alt.)

Air-Conditioning and Refrigeration Institute „ARI… . . . . . . . . . . . . . S. Wang
S. Sanders (Alt.)

Air Movement and Control Association, Inc. „AMCA… . . . . . . . . . . M. Stevens
E. W. Neitzel (Alt.)

Aluminum Company of America „ALCOA… . . . . . . . . . . . . . . . . . . . . S. I. Roth
American Academy of Otolaryngology, Head and Neck

Surgery, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. A. Gates
L. A. Michael (Alt.)

American College of Occupational Medicine . . . . . . . . . . . . . . . . . . P. J. Brownson
J. Satalof (Alt.)

American Industrial Hygiene Association „AIHA… . . . . . . . . . . . . . . L. H. Royster
J. F. Meagher (Alt.)

American Otological Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. F. Naunton
American Society of Heating, Refrigerating, and

Air-Conditioning Engineers „ASHRAE… . . . . . . . . . . . . . . . . . . . . . H-S Pei
J. L. Heldenbrand
(Alt.)

American Speech-Hearing-Language Association „ASHA… . . . . . J. D. Royster
M. E. Thompson
(Alt.)

Audio Engineering Society, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. R. Chial
D. Queen (Alt.)

Bruel & Kjær Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. J. Pace
M. Alexander (Alt.)

Compressed Air and Gas Institute „CAGI… . . . . . . . . . . . . . . . . . . . . J. H. Addington
D. R. Bookshar (Alt.)

Council for Accreditation in Occupational Hearing
Conservation „CAOHC… . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Monk

D. Driscoll (Alt.)
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E-A-R Cabot Safety Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. H. Berger
Industrial Safety Equipment Association . . . . . . . . . . . . . . . . . . . . . D. K. Shipp
Information Technology Industry Council „ITIC…. . . . . . . . . . . . . . . R. Lotz

W. F. Hanrahan (Alt.)
Larson•Davis Laboratories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. J. Peppin

R. C. Chanaud (Alt.)
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R. L. Richards (Alt.)
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E. H. Berger (Alt.)
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D. H. Montague (Alt.)
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American National Standard

Methods for Determining
the Insertion Loss of
Outdoor Noise Barriers

0 Introduction

Determining the insertion loss provided by outdoor
noise barriers is often difficult. In many cases, the
difficulty results from the absence of sound levels
measured at a site before barrier installation, or
the inability to estimate accurately the ‘‘before-in-
stallation’’ sound levels. Lack of standard methods
for determining barrier insertion loss may lead to
incorrectly performed (or poorly documented)
computations and prevent independent evaluation
of techniques and results.

1 Scope

1.1 This Standard adopts insertion loss—the dif-
ference between acoustical levels before and after
a noise-barrier installation—as the basis for evalu-
ating the acoustical effectiveness of an outdoor
noise barrier. Methods are provided to determine
the insertion loss of outdoor noise barriers at se-
lected receiver locations and under conditions of
interest.

1.2 This Standard covers insertion loss determi-
nation, by measurement or by the combination of
measurement and prediction, for outdoor noise
barriers of all types. Sound sources at a site may
be those that are naturally present, controlled
natural sound sources, or controlled artificial
sound sources. Preferred acoustical descriptors
are time-average, A-weighted sound level, A-
weighted sound exposure level, or octave-band
sound pressure level. Other acoustical descriptors
of the BEFORE and AFTER sound are not pre-
cluded.

1.3 Standardized receiver locations or measure-
ment conditions are not prescribed. Measured in-
sertion losses apply only for the stated conditions
and are not to be generalized to represent other
conditions, sites, receiver locations, or sound
sources.

1.4 This Standard may be used for routine
checking of the insertion loss of an outdoor noise
barrier, or for engineering or diagnostic evalua-
tions. The methods of the Standard may be used
in situations where a barrier is to be installed, or
has already been installed.

1.5 This Standard does not present methods for
comparing the insertion loss of outdoor noise bar-
riers at different sites, nor does it specifically ad-
dress sound transmission loss through a barrier.
While comparisons of the insertion loss of outdoor
noise barriers at different sites or extrapolations to
other conditions may be possible, such compari-
sons or extrapolations are not within the scope of
this Standard.

1.6 Reliable and repeatable results may be ex-
pected when the distances between all receivers
and their closest and strongest sound sources (or
closest point of approach for mobile sound
sources) are within 70 m. The methods of the
Standard may be applied for other conditions, but
the experimental uncertainties likely will increase,
perhaps substantially.

1.7 This Standard presents two methods for in-
directly determining the level of the BEFORE
sound. The two methods are (1) by measurement
at a second site that is equivalent to the desired
site prior to installation of the barrier, or (2) by pre-
diction of the BEFORE sound levels. Equivalence
here is in terms of sound-source characteristics,
receiver locations, and terrain, atmospheric, and
ground conditions. The Standard presents prin-
ciples, not procedures, for assessing sound-
source, atmospheric and terrain equivalence, as
well as for choosing a model to predict the level of
BEFORE sound.

1.8 This Standard presents a method to deter-
mine a lower bound to the insertion loss when
background noise prevents clear measurement of
the source sound level at a receiver location. In
many applications, reporting a barrier insertion
loss for a given receiver location as ‘‘equal to or
greater than X dB’’ is sufficient. This Standard also
presents a method to determine the total experi-
mental uncertainty associated with the barrier in-
sertion loss.

1.9 Because of many factors affecting the sound
levels at receiver locations, it may not be possible
to determine the insertion loss of an outdoor noise
barrier for conditions of interest.
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