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NOTATIONS

A-weighting network: An electronic filter in a sound level meter which approximates under
defined conditions the frequency response of the human ear. The A-weighting network is
most commonly used.

Ambient noise: All-encompassing sound that is associated with a given environment, excluding
the analysis system’s electrical noise and the sound source of interest.

Background noise: All-encompassing sound of a given environment that includes ambient, as
well as analysis system noise, excluding the sound source of interest.

Calibration: Adjustment of a sound measurement system so that it agrees with a reference sound
source.

Decibels (dB): A unit of logarithmic measure based on ratios of power-related quantities, thereby
compressing a wide range of amplitude values into a small set of numbers.

Exponential time-averaging: A method of stabilizing instrumentation response to signals with
changing amplitudes over time using a low-pass filter with a known, electrical time
constant. The time constant is defined as the time required for the output level to reach
67 percent of the input, assuming a step-function.

Fast time weighting: The response speed of the detector in sound measurement system using a
time constant is 1/8 second (125 ms) to detect changes in sound level more rapidly.

Free field: A sound field whose boundaries exert a negligible influence on the sound waves. Ina
free-field environment, sound spreads spherically from a source and decreases in level at
a rate of 6 dB per doubling of distance from a point source, and at a rate of 3 dB per
doubling distance from a line source.

Frequency: The number of cyclical variations (periods) unit of time. Expressed in cycles per
second (cps) also denoted as Hertz (Hz).

Grazing incidence (90° incidence): The orientation of a microphone in a way that the sound
waves impinge at an angle that is parallel to, or grazing, the plane of the microphone

diaphragm.

Hard ground: Any highly reflective surface in which the phase of the sound energy is essentially
preserved upon reflection; examples include water, asphalt, and concrete.

Hertz (Hz): The unit of frequency measurement, representing cycles per second.
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Maximum sound level (L,pyy): The maximum, A-weighted sound level associated with a given
event. A

Maximum spectrum: The maximum signal level measured in each filter band for a given event.

Normal incidence (0° incidence): The orientation of a microphone in a way that the sound waves
impinge at an angle perpendicular, or normal, to the microphone diaphragm.

Octave: Two frequencies are an octave apart if the ratio of the higher frequency to the lower
frequency is two.

Octave (frequency) bands: Frequency ranges in which the upper limit of each band is twice the
lower limit. An octave band is often subdivided into 1/3 octaves (3 bands per octave) for
finer frequency resolution.

REMEL: Reference Energy Mean Emission Level. The statistical mean of acoustic energy
emitted by a vehicle class as measured at a reference distance perpendicular to the
centerline of the vehicle path.

Receiver: One or more observation points at which sound is measured or evaluated. The effect
of sound on an individual receiver is usually evaluated by measurements near the ear or

close to the body.

Rise and fall: The difference between the maximum and minimum measured sound level
associated with either the start or end of a given event.

Soft ground: Any highly absorptive surface in which the phase of the sound energy is changed
upon reflection; examples include terrain covered with dense vegetation or freshly fallen
SNow.

Source: An object (ex. traffic) which radiates sound energy.

Spectral, spectrum: Description, for a function of time, of the resolution of a signal into
components, each of different frequency and usually different amplitude and phase.

Statistical Pass-By Index (SPBI): A noise index for comparison of road surfaces which is based
on the Vehicle Sound Levels and takes into account the mix and speeds of vehicles.

NOTE : Unless indicated otherwise, all sound pressure levels referenced in this report are the
maximum A-frequency weighted sound pressure levels.
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1. INTRODUCTION

Traffic noise mitigation strategies are developed by considering the source, path, and
receiver of the noise. Within the United States, strategies involving the path of traffic noise have
dominated noise abatement efforts on Federal and State levels. As a ;esult, many miles of
barriers have been constructed to shield affected receivers from traffic noise. Strategies aimed at
reducing the source of traffic noise are appealing in light of the potential for reducing these
abatement costs.

Vehicle noise has been divided into six noise-producing components: engine, fan, intake,
exhaust, drive train, and tires. Due to market forces, vehicle manufacturers have been motivated
in recent years to reduce. the noise generated by these components. As progress has been made
by manufacturers to reduce the noise emitted by the various sub-sources within motor vehicles,
tire/road noise has emerged as the dominant component of traffic noise for speeds greater than
35-40 mph. Recent European studies have concluded that tire/road noise levels vary
substantially according to pavement type [Herman and Bowlby 1993].

The quantification of the noise generated by different pavement types has important
economic considerations. The identification of the differences in noise levels expected by
pavement type provide an additional criteria for designers. The selection of a lower noise
pavement type from a list of approved pavements can result in reduced costs for abatement
design. It has been estimated that the reduction of traffic noise barrier heights by approximately
two feet can result in the saving of over $10 million per year nationally [Transportation Research

Board 1991]. Typically such a height reduction would increase noise levels approximately 1 dB.
































































































































































































































































































































































































































































































































































































