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When beautifying and
protecting soundwall...
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Specify Fosroc.

Sound absorptive highway noise barriers are becoming specified
more and more. To significantly improve the appearance and
durability of these structures, more specifiers are relying on
Fosroc for: {

B Pigmented, VOC compliant acrylic stains to provide an
attractive, uniform color and water repellent protection.
Aesthetically pleasing - anti graffiti properties.

Specify Cementrate or Cementrate WB.

B Graffiti resistant, pigmented coatings protect soundwalls from
vandalism.
Specify Graffitiguard 2.

Also a wide range of sealers/coatings available:

B EA-Sealer high solids, non-yellowing "wet look" acrylic sealer. Solvent
and VOC compliant. Also available in “low lustre" finish,

Georgetown, KY 40324
Tel 800-645-1258

The Preco Precast Division offers enhanced technical support to all of our Fax 502-863-4010
customers. Free on-site seminars are also available on concrete coating

technology. Call or write today for more information on how we can help you

on your next soundwali project. &A BURMAH CASTROL COMPANY

W Exposed aggregate retarders create uniform etch reveals on At St g°s"°‘;'“°' © Divisi
soundwall. Preco retarders are more economical, cleaner and less \ u J reco Frecast Division
complicated than acid etching or sandblasting. ‘ 150 Carley Court
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EDiTOR’s CORNER

by El Angove

THE LIGHTER SIDE

The other day, one of our readers
called me to inquire if | was ever going
to change my picture in this column.
He intimated that he was growing sick
and tired of looking at it. He also sug-
gested that | was somehow trying to
emulate the portrait of Dorian Gray.

| was somewhat appalled by this
barefaced effrontery, but | refrained
from making a cheeky rejoinder, con-
sidering that he was a paid-up sub-
scriber.

After imbibing in a temper-calming
bone dry martini, I chilled out enough
to contemplate whether or not the good
reader may have had some good pith in
his blather. After all, | am not the epit-
ome of the human male, and | certainly
am not photogenic.

I decided to give the good reader his
due, since there may be others of his
persuasion out there. Henceforth, |
shall dredge up other esoteric pictur-
izations of myself in the pursuit of edi-
torial erudition, scientific patois, and
the nonpareil martini (gelid Absolut
vodka, a mere breath of dry vermouth,
no fruit, deep-frozen ice, once stirred,
not shaken).

In this issue, | present the first of the
new look of your editor. This portrayal
was captured shortly after the founding
of The Wall Journal, as | strode the
Commons of Fredericksburg in the
Commonwealth of Virginia. It was an
auspicious moment, despite the howl-
ing of a pack of stray dogs who took not
well to the tolling of the bell, and the
ragged street urchins who took great
delight in pelting me with cobblestones
they were able to dig up from the street.

In coming issues, | shall select ran-
dom portrayals of my visage as |
encounter the trials and tribulations of
various aspects of the publishing busi-
ness. | trust this will quiet those who
have grown weary, if not disgusted and
revolted, at seeing my same picture in
every issue.

I must warn you, however — this has
been the lighter side. You may be forc-
ing me to the darker side.

Be very afraid.

With that nasty
business out of
the way, | turn to
the - immediate
affairs of the Wall
Journal. | have
tried my best to
maintain a neu-
tral position in
the composition of this journal, consid-
ering it to be simply a communications
medium for the professionals in the
transportation noise and vibration con-
trol industry.

However, it has been like pulling teeth
to get good material to publish. And,
most of the time, the material arrives at
the eleventh hour and | have to spend
two weeks of 12-hour days to put this
journal together. And, that always means
that | am behind schedule.

Now, you all know that | do not pub-
lish full professional papers. | leave that
to the real professionals like INCE, with
their Noise Control Engineering Journal.
I am not in that business. My journal is
dedicated to providing a little informa-
tion about a lot of things, with details on
how readers can reach the authors for
the complete paper.

In the event you do not know, | have
been in the transportation noise abate-
ment business since 1974, as a salesman
of noise barriers. | have sold many,
many miles of highway noise barriers,
airport noise barriers and mass transit
noise barriers.

| know this industry, even though | am
not an acoustics engineer. | have a feel
for this industry — | know the basics of
the acoustics, the structural require-
ments, the soils, the meteorology, the
building materials, the construction.

What | am missing in this journal are
the experts’ opinions. There are ques-
tions to be answered. Examples:

1. Is there an implicit advantage for
sound-absorptive surfaces on any wall?

2. Is there any real significance in a
very high NRC rating?

3. Should there be an aesthetic height
limitation on roadside noise barriers?

4. What is government’s position on
use of recycled materials in noise barri-
ers?

5. Who will lead them? I
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A Conference in Sydney, Australia

“Airport Engineering: Innovation, Best Practice and the Environment”

October 9-11, 1995

Airports 95 is being organized and pro-
moted by The Institute of Engineers, Aus-
tralia, the Federal Airports Corporation and
Civil Aviation Authority with the assistance
of senior members of the engineering pro-
fession, universities and aviation consul-
tants.

OBJECTIVES

To provide a forum for learned discussion
on trends, innovations and experiences in
the planning, design, development and
operation of major international airports.
The Conference will draw on the expertise
of speakers eminent in the various fields of
airport-related activity, and will have par-
ticular reference to the needs of the air
transport industry in the Pacific Region. It
will also present an overview of the devel-
opment of Sydney Airport as a major hub
for airlines serving the region.

SCOPE

The general theme of the Conference will
address innovation and best practice,
including technical and financial aspects in
the planning, design, construction, opera-
tion and environmental context of world
airport systems. Several specific topics are
seen by the Organizing Committee as
being particularly relevant at this time:

¢ Demand Forecasting
¢ Decision criteria for multiple airport
systems
* Siting strategies for future airports
* Airspace constraints and management
* Related urban infrastructure
¢ Trends in airport ownership
¢ Influence of new-generation aircraft
* The trend to “Build, Own, Operate and
Transfer” airports
* Developments for efficient terminal
design
¢ Runway, taxiway and apron design
» Techniques for independent parallel
approach and landing
¢ Management of airport-generated noise
* Environment as an integral part of of air
port planning
* Evolving airport management structures
* Airspace management of multiple-
airport systems
¢ Development in airport electronic and
electrical engineering
WHO SHOULD ATTEND & BENEFITS
The Conference should have particular
appeal to airport planners and decision
makers- who are currently considering
development or expansion of airport facili-
ties to serve air transport requirements over

the next decade. Delegates will participate
in a plenary session discussing current
aspects and future trends in multiple airport
systems, airline perspectives on infrastruc-
ture requirements and directions for envi-
ronmental impact assessment. The Confer-
encé will then be structured into three
parallel streams: Airport Planning, Airport
Design and Construction, and Airport Oper-
ations.

Technical papers will be presented on the
best international airport practices. Dele-
gates will be involved in discussion with
international colleagues in areas of profes-
sional interest, and may participate in tech-
nical tours of significant features of Sydney
Airport.

For further information, contact::
Convention Manager
AIRPORTS 95
AE Conventions Pty Limited
PO Box E181
QUEEN VICTORIA TERRACE
ACT 2600
AUSTRALIA
Tel: Int (+61) 2 436 7222
Fax: Int (+61)2 438 4794

FOR IMMEDIATE RELEASE
Thursday, June 29, 1995

Industrial Acoustics Company has
released its new brochure describing
its run-up pens for aircraft noise reduc-
tion during maintenance and test. The
4-page color brochure shows photos of
several facilities for both military and
civilian aircraft. Case histories and test
data are described for locations in the
United States and abroad.

Also described are the Hush-House,
used when aircraft testing needs to be
done during harsh weather conditions,
with security in mind, or when severe
acoustical criteria in the neighborhood
must be met. The Hush-Houses do not
affect the performance characteristics
of the engines.

New Four Page Color Brochure on Aircraft Run-Up Pens

* fac NOISH
IELDD
AlIRC AUN-UP pepy

CONTACT:

Richard ). Peppin
INDUSTRIAL ACOUSTICS COMPANY
1160 Commerce Avenue
Bronx, NY 10462
Tel 718 931-8000, fax 718 863-1138
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Lettews ta the

Editor

Dear Sir:

Please find enclosed check for renewal
of my subscription to The Wall Journal. I
would like to mention that I think your
publication is excellent and has been of
great use to me during the year that
have been receiving it.

Allen R. Muhic

Senior Environmental Planner
URS Consultants

Cleveland, Ohio

Dear Sir:

Enclosed is our check to renew our
subscription to The Wall Journal. We find
your journal to be very useful. Keep up
the good work.

James C. Novak
Environmental Manager
Dames & Moore/MCE
Rolling Meadows, Illinois

Dear Sir:

I“ve just learned about The Wall Jour-
nal from a gentleman at Caltrans by the
name of Allen Wrenn. I think it is a great
publication. Especially from a “hunt and
peck typwriter artist”.

I would like, not only to begin my
subscription, but to get all of your back
copies as well. Thanks for putting out
such an informative periodical.

Mike Milhous
Teichert Precast
Sacramento, California

Dear Sir:

It was a pleasure talking with you on
the phone today. Please send me a
complete set of Journals #1-16 and sign
me up for a subscription beginning
with #17. Enclosed you will find a
check for $65.95.

I look forward to receiving my Wall
Journals, past and future. To all those
involved, keep up the excellent work;
it is appreciated.

Bob Cooper
San Rafael, California

Attend the nation’s longest-running
highway noise analysis seminar.

O Choose from April or October week-long sessions at the University of

Louisville’s Shelby Campus, featuring state-of-the-art computers and

economical campus housing.
O Benefit from the expertise of Drs. Lou Cohn and Al Harris, leading

professionals who have trained over 500 highway noise specialists,

including representatives from over 30 state highway departments.
O Learn from the latest development in noise analysis, barrier design, and

noise prediction software through curriculum designed to suit both

beginning and experienced students.
O Use and receive NOISE, the powerful, menu-driven software package with

analysis capabilities not found in any other package. Over 40 states are

currently using this software that features:

¥ enhanced FHWA STAMINA 2.0 with proven accuracy and the ability
to generate Leq contours;

% enhanced FHWA OPTIMA, a menu-driven program that eliminates
the need for awkward E/C analysis, shows results immediately
on a split screen, and maintains user cost data;

% AutoBar and CHINA, fully automated barrier
design programs;

¥ REBAR, the most accurate parallel barrier
analysis program available;

+# HICNOM—for construction noise prediction;

“Excellent course! | can't
wait to use what I've .
learned. The software is
going to save me & lot of
time."

—Craig Huntley,

. . . . GIS Systems Analyst
% LOS, which calculates line-of-sight break points Whitman, Requardt &
for all barrier segments; Associales

¥ PLUS fully operational MicroStation and AutoCAD interface
programs to create/edit STAMINA input files from roadway design
files or to digitize from plan sheets (provided to participants at no
additional costs)

O BONUS!

ALL software will be mailed immediately upon receipt of your paid registration.

Fee: $895 includes comprehensive course manuat and ALL software (with full technical
support).

Next sessions: October 16-20, 1995 and
April 1-5, 1996

For registration information,

call Mary Baechle at 502/852—-6590.

For technical information, call

Drs. Cohn or Harris at 502/852—-6276

INIVERSITY
of [OUISVITLE
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Regional Municipality in Canada
Sets Noise Control Guidelines for New Developments
Adjacent to Existing and Proposed New Roads and Transitways

One of the goals upon which the Offi-
cial Plan of the Regional Municipality
of Ottawa-Carleton is based is to “pro-
tect inhabitants from exposure to
adverse environmental influences”.
One of the four identified constraints to
development is noise and the Regional
interest has been summarized in the
following statement: “The protection of
people and property from the risks
posed by inappropriate development in
environmental constraint areas”.

The Council of the Regional Munici-
pality of Ottawa-Carleton is concerned
with noise from aircraft, roads, railways
and transitways as expressed in the
Official Plan of the Region adopted in
1988 and approved by the Minister in
1989. The Council’s stated objective in
this regard is that development not
receive an unacceptable level of noise.
In June 1988, the Ministry of the Envi-
ronment advised the .Region that
sources such as Provincial Highways,
railways and airports are matters of
Provincial interest and that the Ministry
will discontinue their land use plan
review activities adjacent to Regional
and Local roads.

Section 7.2.3 of the adopted Regional
Official Plan contains specific policies
for noise including quantitative sound
level criteria requiring that specific out-
door areas of residential development
meet energy equivalent sound levels
(Leq) not exceeding 55 dBA during the
daytime and 50 dBA during the nigh
time periods. :

The Regional Official Plan also
directs other local Official Plans to con-
tain policies dealing with the establish-
ment and implementation of accept-
able noise levels through the approval
of Site Plans.

Although the Regional Official Plan
policies for noise are largely based on
the technical guidelines prepared by
the Ontario Ministry of the Environ-
ment, the policies do not provide the
necessary detailed technical guidelines
to enable the RMOC and the Local
Municipalities to undertake the neces-
sary implementation of the policies.
Accordingly, staff of the RMOC, in con-

6

sultation with representatives from the
Local Municipalities, prepared Terms of
Reference for the Development of
Noise Control Guidelines and hired the
services of a Consulting Engineering
firm specialized in the field of environ-
mental noise to assist the Region in the
development of such guidelines.

The proposed noise control guide-
lines specifically deal with the estab-
lishrnent of new noise sensitive devel-
opments adjacent to existing and future
Regional roads and- Transitways or
Busways in the Regional Municipality
of Ottawa-Carleton. '

It is not the intent of these guidelines.
to apply to existing developments adja-
cent to existing and new Regional sur-
face transportation facilities or to the
transfer of area Municipality road right-
of-way into the Regional roads systems.
The Region will, in the near future,
develop other noise control guidelines
to deal with these areas of concern.

One of the key issues addressed in the
guideline document is the feasibility of
implementing noise control measures
in the land use planning process. Four
basic noisé control ‘measures are rec-
ommended which include site plan-
ning techniques, the use of acoustical
barriers, the application of architectural
design and construction techniques to
buildings and structures.

Some of the recommended concepts
may appeal more to some Local
Municipalities, while others may not be
directly compatible with the planning
objectives in specific areas. Therefore,
it is expected that the most appropriate
choice of noise control measures will
be implemented by the Local Munici-
palities in cooperation with other con-
cerned parties.

Application guidelines and proce-
dures have been developed and the
areas of responsibility for noise have
been defined to include the role of the
Region, the share of the Local Munici-
pality and the responsibility of the pro-
ponent. For example, in the area of
noise control studies, the guideline
document provides information on the
components required to complete both

the Noise Control Feasibility Study and
the Detailed Noise Control Study
depending on the planning stage. Spe-
cific quantitative guidelines are incor-
porated in the guidelines to enable all
concerned parties to determine
whether such noise studies will be
required or not.

The guideline document provides an
outline of several technical issues of
importance to the implementation
including the noise prediction model
and the relevant input parameters to
meet the RMOC objectives.

The proposed noise control guide-
lines provide detailed sound level crite-
ria, design criteria, submission guide-
lines and a systematic approach for
implementation at all levels of respon-
sibility to deal with new development
adjacent to existing and future Regional
Roads and Transitways or Busways.

While the scope of this guideline doc-
ument applies to Regional surface
transportation facilities only in accor-
dance with the Terms of Reference for
the development of the Noise Control
Guidelines, it is hoped that the pre-
sented guidelines will be of benefit to
the 11 constituent Local Municipalities
when dealing with local municipal sur-
face transportation facilities in keeping
with the spirit and intent of the adopted
and approved Regional Official Plan.

The Region, based on screening cri-
teria, will require the applicants of all
residential or other noise-sensitive
developments subject to approvals
under the planning legislation to
engage the services of a Professional
Engineer, having demonstrated experi-
ence in the areas of acoustics and noise
control (referred to as the Acoustical
Consultant), to prepare an acoustical
report which will recommend noise
control measures, where warranted, to
meet the sound level objectives of the
Region.

The Region will be using outdoor and
indoor sound level criteria to ensure
that the adverse environmental influ-
ences on the outdoor living areas and
the indoor spaces are minimized. For
example, the sound level criterion for
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outdoor living areas during the daytime
is Leq 55 dBA, the sound level criterion
for outside of bedrooms and sleeping
quarters during the night-time is Leq 50
dBA, and the sound level criteria for
indoor spaces are Leq 40 to 50 dBA
depending on the type of space.

In order to arrive at the sound levels
produced by a Regional surface trans-
portation facility, the Region will
require the use of noise prediction
models and/or actual field measure-
ments of the noise source(s) of concern.
The data used for sound level projec-
tions will correspond to the future con-
ditions projected to the lifetime of the
Regional Official Plan in order to pro-
tect the future interests of the Region.

Should the projected sound levels
and project specifics indicate the need
for a noise barrier, the Region will limit
the maximum height above the
road/corridor centre line or the outdoor
living area to 4.5m. The barrier wall
component will be limited to a maxi-
mum height of 2.4m unless otherwise
approved by the Region. Other require-
ments associated with the use of noise
barriers include the provision of a min-
imum of 6.0 m depth of rear yard space

and specific land and berm slopes to
ensure the viability of the development.

It is the Region’s intention to require
close co-ordination of the various
design activities of the development
including site planning design, grading,
landscaping and noise control to
ensure that the final finished product
will meet the Regional and Local
Municipal objectives.

Due to the importance of appropriate
implementation of the designed and
approved noise control measures, the
Region will require the proponent to
enter into a Development Agreement
with the Region and/or the Local
Municipality whereby financial guaran-
tees will be sought towards the suc-
cessful completion of the required
works under the supervision of the
Acoustical Consultant. B

(For further information on the complete
“Noise Control Guidelines”, contact:
Max Bork
Transportation Planning Division
Regional Municipality of Ottawa-Carleton
111 Lisgar Street
Ottawa, Ontario K2P 2L7
Fon 613.560.2064 Fax 613.560.6068)

Do your work faster and more
accurately with RTA's proven acousti-
cal software,

Environmental Noise Model
(ENM) is world-class. Now, the new
WINDOWS version is even more so.

Individually defined noise sources,
ground effects, topography, wind and
temperature gradients, and barriers are
all input on spreadsheets. Predictions
include contour maps and rank
ordering of noise sources.

Also availabie are dBbox for fast
computing in acoustics, including STC,
TL and liC. And dB ray for model-
ing acoustical paths in rooms. All
operate on IBM compatibles.

Be time- and value-conscious.

Call today.

SCANTEK INC.

916 Gist Avenue
Silver Spring, MD 20910

Tel: (301) 495-7738 - FAX-7739

. With more than 50 years of proven performance in the manufac-
ture of products for building construction and highway traffic
noise abatement, DURISOL has been established as a world leader
of quality construction systems at competitive prices. Our clients
are serviced from manufacturing plants in the 14 countries listed at right.

 AIGERIA
_ AUSTRIA

~ CANADA

~ FRANCE

~ GERMANY

_ HOLLIAND
HUNGARY

. [TALY

' Licensing Opportunity

Manufacturing licenses are available in selected geographic
locations. We cooperate in materials research, process tech-
nologies, product and application development, design and
engineering, and international marketing and sales.

Phone, fax or write for full details.

World Headquarters

DURISOL INTERNATIONAL CORP.
95 Frid Street, Hamilton, Ontario L8P 4M3, Canada
Tel. 905-521-0999 * Fax 905-521-8658

 JAPAN
YUGOSLAVIA

- MOROCCO
 SPAIN .

SWITZERLAND
UNITED STATES

' plete systems, we offer Outdoor Noise

= Sound and Vibration <

FOR RENT

OR LEASE

Instrumentation

To help you meet today's capital-
spending constraints, we will work with
youonwhatever it takes—Rental, Lease
or Lease Purchase ~ to get you the
equipment you need. -

From single instruments to com-

Monitors, SLMs, FFTs, Dosimeters,
RTAs, Tapping Machines, Reference
Sound Sources, DAT Recorders, Mul-
tiplexers, Human-Body Vibration Ana-
lyzers, Level Recorders, Micro-
phones, Calibrators, and more.

Ourrental and lease plans are flex-
ible enough to meet your needs. Our
rates are reasonable. And you still get
ourexpertengineering assistance—-even
paid on-site personnel are available.

Strike a deal with us. And get on
with your job.

Call today.

SCANTEK INC.

916 Gist Avenue
Silver Spring, MD 20910
Tel: (301) 495-7738 « FAX 7739
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Noise Testing of Wheel Vibration Absorbers on
Mass Transit Vehicles — the Engineering Report

By Richard B. Weiss

WNATA transit cars enter West Falls Che

ABSTRACT

Two transit cars belonging to the Wash-
ington Metropolitan Area Transit Authority
(WMATA) were outfitted with newly rebuilt
trucks whose wheels had the AEG, wheel
vibration absorbers. Testing was conducted
to determine the effectiveness of the wheel
absorbers at two WMATA vard locations
and on the main line during the week of
September 11, 1994. Subsequent tests were
performed at the West Falls Church Yard
during the week of January 22, 1995.

This report presents data that was gath-
ered at West Falls Church Yard where very
tight radius curves exist. Tests made with the
absorbers in place had practically no char-
acteristic wheel screech or squeal, while
test runs without AEG wheel vibration
absorbers had definite screeching. Analysis
of the data shows that the wheel absorbers
reduced the overall A-weighted broadband
noise level during traversal of the 290 foot
radius level curve on the east end of the
yard by 7.6 to 14.7 dBA, depending on
speed and direction of travel.

The average reduction was 11 dBA on the
trains with modified wheels, which is a sig-
nificant reduction. When comparing cars
with unmodified wheels with the test pair
with absorbers, the range of reductions was
12.1 to 14.7 dBA with an average of 13.7
dBA including data at both 5 and 10 miles
per hour!

INTRODUCTION

AEG Transportation Systems, Inc. and
Daimler-Benz Aerospace (DASA) have been
working together to introduce DASA’s
wheel vibration absorber technology to the
North American rail transit industry.
WMATA graciously consented to be the first
transit authority in the USA to test the wheel
vibration absorbers.

rchy, VA inspection and service yard for
installation and testing of wrieel vibration akseiiooys,

Two car sets of new
WMATA ~ wheels were
specially machined in
order to install the AEG
wheel vibration absorber
assemblies. The machin-
ing consisted of a groove
on the inside of each
wheel at the top of the
web. The purpose of the
groove was to accept a
steel ring, as shown in
ll Figure |, that was shrink
B fitted into the wheel by

cooling the ring and heat-
i ing the wheel. After
installation of the ring, six
absorber plates were
bolted to the shrink ring (shown in Figure 2).

During the design phase a finite element
analysis was done on the modified wheel
configuration to quantify the stresses that
would be encountered during service. The
analysis showed that the stresses would be
within acceptable limits and that the
machined groove would not create any
high stresses.

As another part of the vibration absorber
design process, a WMATA wheel was sub-
jected to an impulse (instrumented hammer
blow) test in order to characterize its natural
resonances. Then the vibration absorber
plates were designed to attenuate vibrations
throughout the frequency range where the
natural resonances occurred. These tests of
the prototype vibration absorber on the spe-
cific type of wheel used in the fleet pro-
vided a high level of assurance that the pro-
duction hardware would perform properly.

Two carsets of wheels were modified with
vibration absorber attachment rings. Then
they were shipped to WMATA's Brentwood
shop where they were pressed onto axles
and assembled into newly rebuilt tlucks as
part of WMATA’s Rohr truck rehabilitation
program. The trucks were then installed on
WMATA Cars # 1218 and # 1219 for testing
with and without the vibration absorber
plates installed.

A second set of tests were conducted in
January 1995 to supplement the previous
data. During these tests the trucks with the
modified wheels were on Cars # 1048 and
# 1049. Cars 1050 and 1051, which also
had recently rehabilitated tlucks with new
standard (unmodified) wheels, were
included in the second tests to provide a
benchmark for noise performance compar-
isons.

" IESTING

The testing at West Falls Church Yard
(WFC) was conducted during the week of
September 11, 1994, and again during the
week of January 22, 1995. The September
tests consisted of running the two car test
train on the tight 290 foot radius inside
curve at the east end of the WFC yard. A
map showing the yard layout and test site
location is shown in Figure 3. The test train
was run on the inside track.

Trackside locations were picked in order
to achieve a 50 foot distance from the track
centerline and to avoid obstacles such as
parked cars, as best as possible. The two
trackside microphones were set up on a
platform in the back of the Yard Operations
Building. The height of the platform was
about 4.5 feet above the ground. The micro-
phone height was four feet above the plat-
form which roughly corresponded to a four
foot height above the track roadbed. This
also located the microphones above parked
cars.

The microphones were about six feet in
front of the brick wall of the Yard building.
The locations of the microphones were not
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ideal, however the goal was to obtain rela-
tively comparable measurements and not
absolute free field levels. Therefore AEG
considered the locations to be acceptable.
One trackside microphone was 50 feet from
the track centerline and the other was 52
feet from the track centerline. The micro-
phones were 25 feet apart from each other.
Interior noise levels were measured by two
microphones, one was over one of the
trucks and the other was in the center of the
car. Both microphones were in car #1218.
The microphones were four feet above the
floor and located on the longitudinal cen-
terline of the car. A microphone was also
mounted on one of the gear units so that it
was within three inches of the wheel flange.
A description of the test instrumentation is
included.

The original plan for the September tests
called for data to be collected on the test
train with absorbers and for data to be col-
lected on a second test train that had
unmodified wheels. However, in an effort to
conserve resources, the test plan was
changed so that all of the data was taken on
the test train with absorbers. Two test runs
were made with the complete absorber
assembly in place, and then the absorber
plates were removed leaving only the shrink
ring in place. These first two runs were
made at 8:50 AM Sept. 15. A light rain had
fallen during the early morning hours but
had stopped several hours before the testing
began.

After removal of the absorber plates, two
test runs were then made. These test runs
were made at 11:55 AM of the same day.
The weather conditions at 10:00 AM on
Sept. 15 were 73 F, 90% relative humidity,

winds NNW S MPH, and barometric pres-
sure 30.09 inches and rising. All of the Sep-
tember test runs were made at 5 mph - the
normal maximum allowable yard speed
due to noise ordinances. In addition to
these data, two sets of test data were
recorded as a revenue (unmodified) service
train passed by on the same track.

Guard rails were employed in the curved
section of track to prevent wheel flange and
rail wear. Automatic grease lubricators had
been employed on the guard rails to reduce
wear of the guard rails and the inner side of
the wheel flange, and presumably to reduce
the amount of wheel squeal. The running
rails were Riflex rails.

The January tests consisted of running the
two car test train (Cars #1048 and 1049)
and another two car train (Cars #1050 and
#1051) with standard (unmodified) wheels
around the 290 foot radius curve at the east
end of the yard and also around the 300
foot radius inner curve at the west
{entrance) end of the yard (See Figure 3).
The january tests included 3 passes in each
direction at 5 mph and then at 10 mph.
Sound measurements in January were taken
only from the wayside.

The primary instrument was moved from
the September location to the end of the
platform of the yard service building at the
east end of the yard. It was set up on a
dumpster to get the desired height of 4 feet
above track grade. lhis change in location
was necessary to allow acceleration to 10
mph and then decelerating to a stop without
entering the grade crossing at the end of the
curve.

The preferred location for the other instru-
ment was at 100 feet but a train with auxil-

iary equipment running was parked near
the proposed microphone location. As a
result the instrument was set up on the plat-
form 60 feet from track center. The sound
instruments were about 40 feet apart.

The terrain at the west end of the yard
necessitated that the sound-monitoring
instruments be placed higher than normal.
The primary instrument was about 10 féet
above grade while the other instrument was
about 15 feet above grade. The primary
instrument was 50 feet from track center
line while the other was located at a dis-
tance of 100 feet.

Tests on both trains without absorbers
were run on Tuesday, January 24 at the west
end of the yard in the morning and at the
east end of the yard in the afternoon. The
AEG vibration absorber plates were
installed on Cars 1048 and 1049 by
WMATA on Tuesday evening. Then tests on
these cars (only) were conducted on
Wednesday morning, commencing at the
west end of the yard. Weather both days
was sunny and breezy with temperatures in
the upper 30’s to low 40's.

TEST INSTRUMENTATION

All of the microphones for the September
tests were Bruel & Kjaer (B&K) Type 4165
1/2 inch free field condenser microphones.
The microphones were used with B&K Type
2639 microphone preamplifiers. The micro-
phone and preamps were powered by B&K
Type 2807 microphone power supplies.
Each Type 2807 can power two micro-
phones. The trackside equipment consisted
of two microphone/preamp combinations
powered by one 2807 supply. THE 2807
was powered by a HP 85901 portable AC

(continued next page)
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(continued from previous page)
supply. The microphones were supported by
tripods.

The signal output from the 2807 was
recorded on a TEAC RD-130 T DAT
recorder, which was powered by a car bat-
tery. One of the signal channels was paral-
leled into a B&K Type 2144 FFT analyzer.
This allowed an “on the spot” preview of
the data. The two car interior microphones
and truck microphone were powered by
two Type 2807 microphone power supplies.
The signal output from the 2807s were
recorded on a TEAC RD-2007 DAT
recorder. One of the signal channels was
paralleled into a B&K 2144 FFT analyzer for
on-site analysis. All of the interior equip-
ment was powered by means of an inverter
that converted the car’s DC voltage into 120
VAC.

The microphone equipment used in Sep-
tember was unavailable in January. Two
Type 2230 sound level meters provided the
equivalent functions. One was set up at 50
feet from track center and was used as the
primary instlument with output to a TEAC
RD-200T Data Recorder. The 2230 was set
to LINEAR (No weighting) and 110 dB Full
Scale. Since the recorded output was not
affected, the meter display was set to MAX
and the display reading was recorded for
each pass. The other 2230 was set to “A”
weighting and output was recorded on the
2317 Level Recorder which provided paper
tape charts of each pass. This instrument
was also set to MAX and the display read-
ings were recorded were recorded.

DATA ANALYSIS

During each test run the data from each
microphone was recorded on a TEAC DAT
recorder. After return to AEG, the data was
replayed on the DAT recorder and the sig-
nals were fed into a Bruel & Kjaer Type
2032 Dual Channel Analyzer. The runs
without absorbers had intermittent screech-
ing that obviously raised the overall noise
fevels. Because of this, exponential averag-
ing was used to analyze the data. Exponen-
tial averaging is a time weighted running
average. The 2032 allows the number of
spectrums that are continually updated and
averaged to be specified.

For these data analyses 16 spectrums were
used primarily. In this mode, the Type 2032
will begin averaging and will continually
update similar to a handheld sound level
meter, except that the Type 2032 can ana-
lyze the entire frequency spectrum. The
overall A-weighted noise levels for runs
without absorbers therefore represent the
noise level during screeching. The wheel
screech is the most annoying and loud
sound to bystanders, therefore this a realis-
tic approach to analyzing the data.

The test runs with absorbers did not have

the characteristic screech and the noise lev-
els were relatively uniform compared to the
data without absorbers. Exponential averag-
ing was also used to evaluate the data with
absorbers. Linear averaging of this data gave
essentially the same results as exponential
averaging.

As a result of lessons learned during the
reduction of the September data, some
refinements of measurement techniques
were made for the January tests. The most
useful was recording the train passes on the
memo channel. This was done by keying
the microphone when the leading edge of
the train was aligned with the instrument
and letting off when the trailing edge
passed. When the data tapes were ana-
lyzed, the proper spots on them were easily
found and extraneous noises, such as con-
tactors opening and closing, could be
avoided. @

(Interested parties may obtain a copy of the
complete 22-page report by writing to:
Components and Services Department

AEG Transportation Systems, Inc.
1501 Lebanon Church Road
Pittsburgh, PA 15236-1491,

or telephone 800.245.0696 or
412.655.6666.
Request Engineering Report No. 1470)

AEG Transportation Systems, Inc.

AEG Transportation Systems (ATS), located in
Pittsburgh, Pennsylvania, is a world leader in
developing and applying innovative technolo-
gies for transit systems and services. As a sup-
plier to most major mass transit systems in the
United States, approximately half of all self-pro-
pelled rail transit cars in the nation use ATS
equipment. In addition, AEG Transportation Sys-
tems enjoys a leadership role in supplying auto-
mated guideway transit technology, with more
operating systems worldwide than any other
company.

AEG Transportation Systems, which employs
nearly 1,000 in the U.S. and field offices around
the world, currently. is supplying propulsion
equipment to transit systems in Taipei, Dallas,
Toronto and Los Angeles; a monorail system to
the Newark International Airport; signaling
equipment to New York City Transit; and an
automated transit system for the new Kuala
Lumpur International Airport. Current programs
also include the expansion of existing auto-
mated transit systems in the Atlanta and Llas
Vegas airports. Earlier this year, the company
received an award to rehabilitate 200 20-year-
old cars for the San Francisco Bay Area Rapid
Transit District (BART).

The company is a member of AEG Daimler-
Benz Industrie. However, on March 16, 1995, it
was announced that AEG Daimler-Benz Indus-
trie and ABB Asea Brown Boveri intend to merge
their rail transportation activities and form a 50-
50 joint venture. The new company; with the
working title ABB Daimler-Benz Transportation,
o be headquartered in Europe, will benefit from
ABB’s leading technology position in electrical
engineering and the Daimler-Benz group’s lead-
ing position in transportation systems.

If approved by the respective parties’ supervi-
sory boards and appropriate authorities in
Europe and the United States, the resulting com-
pany would be the largest international provider
of rail systems, with estimated sales this year of
$4.5 billion. The venture will have operations in
about 40 countries. The company will employ
over 20,000 people.
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Chairman’s Corner

Transportation Research Board, Committee A1F04, Transporﬁation Related Noise and Vibration l

Boston was the site
of ATF04’s 1995 Sum-
mer Meeting. Hosted
g by USDOT and Acen-
tech and held from
july 16-19, over 120
participants experi-
enced three days of
exceptional presenta-
tions, excellent adventures on field trips
and evening social events which pro-
vided extra time for in-depth exchanges
on many noise issues. A summary of the
papers presented are included in pages
12-17 in this issue. My thanks to orga-
nizers and participants alike for making
the meeting a success.

Domenick Billera

Looking ahead, August is the dead-
line for submission of papers to TRB for
our Annual Meeting to be held in
Washington, D.C., January 7-11, 1996.
See the call for papers announcement
on page 24 of this issue for more infor-
mation.

A basic mission of TRB Committees has
always been information exchange.
Recently we have been approached by
other organizations in an attempt to
improve information exchange
between all noise experts. The Institute
of Noise Control Engineering is
attempting to organize an informal
coordinating group on Noise Control
Engineering. A1F04 representatives
have attended two organizational meet-
ings. Ideas being discussed are a CD
ROM project, Internet home pages and
more. As things develop, you'll read it
first here in the Wall journal. H

Ed. Note: In this issue, we have
printed summaries of the profes-
sional papers which were presented
at the TRB A1F04 Summer Meeting
in Boston.

In the next issue, we expect to
have a further report on the confer-
ence and social activities which
took place at the meeting, as well
as some good photography, we
have been toid.

It is not too late for you to get
involved in the professional work-
ings of A1F04. Phone, fax or write
the Chairman Domenick Billera at:
New Jersey Dept. of Transportation

1035 Parkway Avenue, CN 600

Trenton, NJ 08625
Fon 609 530-2834 Fax 609 530-3893

Environmental Impact Statement

Introducing: The Most Efficient, Cost Effective and m
Environmentally Responsible Sound Wall in the World — DuBrook

The DuBrook Concrete Sound Wall
System uses Recycled Tires as an integral
part of the wall panel — consuming
approximately 25 scrap tires for every
standard panel. The rubber in the
DuBrook Sound Wall System is not a
gimmick. It is an important component
for sound absorption.

Help the States meet federally-mandated
recycling laws for scrap tires, and help
the clean-up of the local environment in a
useful and economical manner for pro-
viding highway traffic noise abatement.

® Over 1,300,000 square feet in place,
consuming approximately one-quarter
million tires
® NRC of 0.80 and STC of 42
m Tested at 300 freeze/thaw cycles under
ASTM €666 with no visible change
® Free draining — will not absorb moisture
m Rough Texture deters Grafitti artists L
= 5-Man Crew can erect 10,000 square ; ; - : ek
feet of wall in an 8-hour day For further information on the DuBrook Concrete Sound Wall System,
® Precast Facility located on Intercoastal » contact Dan McGhee at:
Waterway for barge delivery on East CONCRETE PLACEMENT SYSTEMS, INC.
Coast. Facility can be easily relocated 100B North Dominion Boulevard ¢ Chesapeake o Virginia 23320
for large projects anywhere in the U.S. Tel 804 545-5215 Fax 804 545-6296
Home Office, Chantilly, Virginia » Tel. 703 222-7054
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SUMMARIES OF PROFESSIONAL PAPERS

Presented at the Transportation Research Board Committee A1F04 Summer Meeting in Boston, MA July 16-19, 1995

Hosted by: US DOT Volpe Acoustics Facility Center and Acentech Incorporated

WAYSIDE HORN TESTS IN LOS ANGELES

Since initial operation of the Blue Line, the
first new light rail transit line in Los Angeles,
the system has had continuing problems
with accidents at grade crossings and com-
munity complaints about the horn noise.
The use of wayside horns located at the
grade crossings has been proposed to
improve the warning to pedestrians and
motorists of approaching trains while simul-
taneously minimizing the community noise
exposure by localizing the warning noise to
the immediate vicinity of the intersection.
The wayside horn concept was recently
demonstrated at one of the Blue Line grade
crossings in Compton. This presentation will
summarize the acoustic results of those
tests, both the impact on community noise
exposure and the warning effectiveness, and
present the results of a focus group evalua-
tion of the wayside horn effectiveness.

Authors: Hugh Saurenman, Ph.D., P.E,,

and William Robert
Harris Miller Miller and Hanson Inc.
15 New England Executive Park
Burlington, MA 02173
Fon 617-229-0707 Fax 617-229-7939 1

NOISE REDUCTION RETROFIT
ON HISTORIC STRUCTURES

The legacy of our country is written in the
historic buildings in each of our communi-
ties. Very often historic buildings are located
adjacent to major highways, rail lines and
airports. Nothing can be more logical. What
has been an excellent site 300 years ago for
proximity and ease of commerce, becomes
amplified over time as an excellent site now
saddled with modern transport.

This presentation focuses on historic
buildings in everyday use where noise
reduction retrofit would be an enhancement
to the building occupants. There must be a
strong feeling that the historic nature of the
building should be preserved. Very often,
sounds annoying to the occupants of a
building come not only from direct vehicle
source but also from vibration that rattles
the building structures. The process of
designing a creative solution to noise reduc-
tion takes all sources of generated noise into
consideration.

Author: Suzanne DiGeronimo
DiGeronimo, PA.
Post Office Box 1532
Ridgewood, N} 07451-1531
Fon 201-670-9595 Fax 201-447-3562 1

ESTIMATION OF THE VIBRATION
ATTENUATION EFFECT OF CONCRETE
SLABS UNDER BALLAST MATS

Ballast mats are planned to be installed at
a number of locations in the Tri-Met West-
side Light Rail Transit Project (Hillsboro
Extension) in Portland, Oregon, for the pur-
pose of reducing the vibrations that reach
buildings near the right of way. Although
ballast mats generally have been placed on
concrete slabs, the desire to save costs has
prompted consideration of locating con-
crete mats directly on the soil. This paper
extends an earlier, validated analysis to
show that omission of the concrete slabs
may be expected to reduce the vibration
attenuation effectiveness of ballast mats rel-
atively little in the important frequency
bands.

Authors: Eric E. Ungar, Sc.D., P.E., and

David Coate
Acentech Incorporated
125 Cambridge Park Drive
Cambridge, MA 02140
Fon 617-499-8019 Fax 617-499-8074 W

CANTON VIADUCT STUDY

As part of a MBTA sponsored renovation
design project to facilitate faster train
speeds, the Canton Viaduct and surrounding
sensitive receptors were examined with
respect to potential noise and vibration
impact severity. The Canton Viaduct is a
multiple arch, 700 ft long, 55 ft tall, granite
rail viaduct spanning the Neponset River.
Built in 1834 and on the National Register
of Historic Places, the viaduct currently sup-
ports two tracks between the Canton and
Sharon Stations. It services MBTA Com-
muter Rail, Conrail and Amtrak rail activi-
ties. For safety reasons, the present structure
has a severe speed restriction on some trains
that use this viaduct.

KM Chng performed extensive noise and
vibration monitoring on and surrounding
the active rail viaduct. Future noise impacts,
including impacts during construction, were
predicted using FTA proposed rail noise
models adjusted for site specific conditions
and speeds. Vibration impact models were
developed empirically from the measured
data and were extrapolated to estimate
impacts from higher design speeds. Poten-
tial impacts on the adjacent properties and
neighboring residences were identified, and
candidate noise and vibration mitigation
measures were proposed.

Significant points of interest for a TRB

paper would include a description of the
extensive and challenging vibration mea-
surements performed at 3 mutually orthogo-
nal directions on the top and bottom of the
viaduct, respectively. In addition, vertical
ground-borne measurements were made in
a traverse pattern at 6 locations. In total,
over 100 train passby events of differing
consists, speeds, and types were measured.
Data was reduced to yield wideband RMS
velocity levels (in dB re 1 u-ipS) and curve
fitted to find the best empirical model fit for
both structural and ground-borne vibration
levels as a function of speed and distance.
Interesting characteristics regarding the
viaduct’s dynamic behavior were revealed
through spectrum averaged transfer func-
tions developed through the viaduct in lon-
gitudinal (X), lateral (Y), and vertical (Z)
directions. Namely, the viaduct responded
predictably in the X and Z directions, but
exhibited a more efficient transferal of vibra-
tion in the Y direction manifesting in two
discernible resonance frequency regions.
Author: Erich Thalheimer (KM Chng Envi-
ronmental Inc.)
KM Chng Environmental Inc.
411 Waverley Oaks Road
Waltham, MA 02154
Fon 617-891-6780 Fax 617-893-5020 &

A VIEW OF SOUND INSULATION
FENESTRATION

In over 10 years of residential sound insula-
tion around Logan Airport, some things
have stayed the same and some things have
changed the same. The generic approach to
treating windows for sound insulation has
remained constant: use the dead airspace
between two layers of glass to provide
improved noise reduction performance
against the infiltration of aircraft noise.
However, as the program has treated differ-
ent noise exposure conditions with different
housing stock and neighborhood character,
the actual type of window treatment has
evolved. This presentation discusses the
acoustical implications of these changes
and compares data from manufacturers with
a wide range of field results.

Authors: Frank N. [acovino, Carl J. Rosen-
berg, Chris S. Savereid (Acentech Incorpo-
rated), and Michael Payne (City Design
Collaborative)

Acentech Incorporated
125 Cambridge Park Drive
Cambridge, MA 02140
Fon 617-499-8019 Fax 617-499-8074 M
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APPLICATIONS OF BOSTON-LOGAN' S
NOISE MONITORING SYSTEM

Boston’s Logan International Airport has
an advanced noise monitoring system con-
sisting of noise, aircraft track, weather, and
land use information. The system has been
used to support INM 5.0 validation efforts,
to improve INM track definitions, to assist in
assessing aircraft departure procedures, and
to isolate the types of aircraft affecting vari-
ous communities. Examples of the newer
applications pursued will be presented.

Author: Nancy S. Timmerman
Massachusetts Port Authority
600 Control Tower
E. Boston, MA 02128-2042
Fon 617-561-1649 Fax 617-561-1606 A

NOISE IMPACT STUDY FOR LEAST BELL'S
VIREO HABITAT ALONG CALIFORNIA

STATE ROUTE 33

A noise study was conducted to determine
the impact that a proposed temporary
detour during a highway reconstruction pro-
ject would have upon a habitat area for the
least Bell’s vireo, a federally-protected
species. FHWA and California Department
of Transportation policy do not address
noise impacts on wildlife species; the study
was conducted in response to a requirement
of the U.S. Fish and Wildlife Service. Sev-
eral mitigation measures, including approx-
imately 4,000 feet of temporary noise barri-
ers, were considered. The project is notable
because it was among the first instances of
highway noise mitigation in California con-
sidered specifically for the protection of a
wildlife species. The study contributes to a
precedent for future studies and raises ques-
tions regarding several policy issues.

Author: Douglas E. Barrett
Harris Miller Miller & Hanson Inc.
945 University Avenue
Suite 101
Sacramento, CA 95825
Fon 916-568-1116 Fax 916-568-12011

SITING THE NIST ADVANCED
TECHNOLOGY LABORATORIES: CON-
SIDERATION OF TRANSPORTATION-

INDUCED VIBRATIONS

Vibrations from transportation sources can
have a significant impact on facilities in
which research is conducted. This is partic-
ularly true when-the objective of the facility
is to define and advance the state of the art
in measurement standards. Historically, the
National Institute of Standards and Technol-
ogy (NIST) has been a major resource to
industry in that it maintains national stan-
dards and undertakes basic research. NIST
has been assigned the mission of supporting

America’s technological competitiveness
worldwide, and the obsolescence of its
existing laboratory space has made neces-
sary the design of new Advanced Technol-
ogy Laboratories and the renovation of
existing laboratories. One of several primary
mandates to the design team is to provide
extreme vibration stability, with criteria
even more stringent than typically encoun-
tered in a high-technology facility. As the
first step in the vibration consultant’s
involvement throughout the design process,
vibration surveys were carried out at a pair
of sites on the Gaithersburg, MD campus.
Vibrations due to highway and rail traffic
became the primary reason for rejecting one
site in favor of the other. This paper reviews
the statistical-based analytical procedures
used in that site selection process, as well as
considerations that carried over into site
planning and design.

Authors: Paul Burge and Hal Amick, P.E.
(Acentech Incorporated), Sean K. Bui*
(Parsons Engineering Science, Inc.),
Norman C. Pardue, P.E. (Henningson,
Durham and Richardson, Inc.),and Samuel
Kramer, P.E., Associate Director (National
Institute of Standards and Technology)

* Work performed while employed at Acentech Incor-
porated Il

CONTROLLING HELIPORT NOISE
IN SUBURBAN ENVIRONMENT

ARCHITECTURAL FINISHES FOR
PRECAST CONCRETE SOUNDWALLS

The location of a heliport and helicopter
maintenance facility in the middle of a sub-
urban residential community can set up an
adversarial relationship between the heli-
copter facility and its neighbors, mainly
because of the noise generated by the facil-
ity. In the community studied, this adversar-
ial relationship had been going on for more
than 20 years before the study commenced.
Through a monitoring, modeling, and nego-
tiating process, a strategy was developed to
ensure that such a facility and its neighbors
could peacefully coexist. The results of this
study will be discussed. Key to the success
of this study was dealing effectively with
both the neighbors and heliport manage-
ment to come up with effective solutions
that each party would be satisfied with.

Authors:

James P. Cowan, and David W. Fischer
McCormick, Taylor & Associates, Inc.
Mellon Independence Center
701 market Street, Suite 6000
Philadelphia, PA 19106
Fon 215-592-4200 Fax 215-592-0682 W

The subject matter involves the Architec-
tural Finishes for Precast Concrete Sound-
walls. Discussions will include Colored
Concrete (both Integral Pigment and Stain),
Exposed Aggregate, Form Liners, and
Smooth as Cast.

Author: Scott Woodruff

FOSROC
Construction Chemicals Division
150 Carley Court
Georgetown, KY 40324
Fon 502-863-6800 Fax 502-863-4010 W

PENNSYLVANIA DEPARTMENT OF
TRANSPORTATION RETROFIT
NOISE BARRIER POLICY STUDY

Federal Highway Administration (FHWA)
noise regulations (CFR 23 Part 772) allow
States to use Federal-aid highway funds to
provide noise abatement along existing
highways. These projects, known as Type I
noise abatement projects, are implemented
strictly at the option of the State. There is
considerable flexibility in the FHWA noise
regulations for States to design their own
programs, manage these projects, and prior-
itize projects. The Pennsylvania Department
of Transportation is in the process of design-
ing, and plans to implement a methodology
for inventorying and prioritizing areas eligi-
ble for Type Il noise abatement. Since
FHWA does not provide full funding for
these projects, state funding options will
also be analyzed.

Greenhorne & O’Mara (G&O) and Paul
Heishman, P.E. (PH/PE) were retained by
PennDOT to investigate these issues. A
three phase process was devised for the
development of a policy and a program to
address Type Il abatement needs. The first
phase of the process involved a survey of
various state Departments of Transportation
(DOT), review of secondary source informa-
tion regarding various Type Il programs, and
the examination of noise complaint files.
This information will be used to develop a
methodology for prioritizing Type Il noise
abatement programs. The activities of this
first phase, literature review, survey of State
DOTs, and review of complaint files, will be
presented at the TRB summer session.

Authors: William B. Kerr, Jr., (Greenhorne
& O’Mara), Paul Heishman P.E., (PH/PE),
and Roy Osborne, PennDOT
Greenhorne & O’'Mara, Inc.
9001 Edmonston Road
Greenbelt, MD 20880
Fon 301-982-2800 Fax 301-220-2595 &

(continued next page)
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NOISE IMPACT OF A LAYOVER FACILITY

This paper describes a noise impact analy-
sis that addresses the low frequency noise
impact from commuter rail layover facili-
ties. This analysis included measuring noise
levels of existing layover facilities, and
establishing layover facility operations to
develop a noise model to assess impacts of
proposed layover facility at sensitive recep-
tor sites. In addition, measurements were
taken at a train maintenance facility to
assess the noise attenuation from different
enclosures. Since there was only a dBA cri-
teria for the facility, a low frequency noise
criteria was developed. Noise mitigation
recommendations to meet both state noise
code requirements and the established low
frequency criteria were developed.

Some of the significant points of interest
for this paper are that most noise criteria for
train facilities use dBA, which does not
address the impact of low frequency noise.
If low frequency noise from the operation of
a layover facility intrudes into a residential
community, it can cause considerable
annoyance. A high noise level in the 31 Hz
octave band can cause windows, doors and
china to vibrate and even set off car alarms!
This paper presents a low frequency noise

criteria that addresses these issues.
Authors: Christopher Maxon, Richard Letty
(KM Chng Environmental Inc.),
Tom Jenkins, and Jim Walsh (Baystate
Environmental Consultants Inc.)
KM Chng Environmental Inc.
411 Waverley Oaks Road
Waltham, MA 02154
Fon 617-891-6780 Fax 617-893-5020 M

_USE OF BACKGROUND NOISE
CORRECTION

A correction scheme has been proposed
which consists of repetitive measurements
of the source-signal-with-background and
background noise alone when the computa-
tion of a signal estimate and prediction
interval. The procedure assumes that both
the source of interest and background noise
are: un-correlated, normally distributed,
random processes which are stationary over
the duration of the measurements. For use-
ful results, the numbers of measurements
must be selected to provide for a calculated
confidence interval which acceptably con-
tains the prediction errors. These require-
ments are strongly influenced by the vari-
ability of the measured parameters. For
relatively low background noise situations,
the technique is useful primarily for quanti-
fying expected measurement confidence

bounds. Application of the procedure to a
field measurement situation with mean
source band sound levels ranging approxi-
mately 2-15 dBA re mean background band
sound levels gave a 99.5% confidence
upperbound margin of 0.3-1.3 dB with 17-
19 measurements per band.
Author: Michael A. Staiano
Staiano Engineering, Inc.
1923 Stanley Ave.
Rockville, MD 20851
Fon 301-468-1074 Fax 301-468-1262 M

NOISE ABATEMENT PRIORITY
PROCEDURE FOR MBTA ‘s
RAPID TRANSIT SYSTEM

A fair priority ranking procedure for noise
abatement has been developed for MBTA as
part of the Authorityls comprehensive noise
abatement program. With the authorization
of $18 million in funding for the program, it
was necessary to devise a fair method for
determining the most effective use of the
resources. This paper presents the details of
the method and discusses how it has been
applied to the Blue Line and the Red Line.
Noise barrier construction and soundproof-
ing programs are being implemented. Vibra-
tion control is also being implemented on a
priority system, slightly different from that of
noise. An optional tour of the initial noise
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barrier and ballast mat installations will be a
part of the TRB Summer program.
Authors: Carl E. Hanson, PhD., P.E., and
Christopher J. Bajdek
Harris Miller Miller and Hanson Inc.
15 New England Executive Park
Burlington, MA 01803
Fon 617-229-0707 Fax 617-229-7939 1

FHWA TNM/TNS EMISSION LEVEL
& DATA BASE

The U.S. Department of Transportation,
Research and Special Programs Administra-
tion, John A. Volpe National Transportation
Systems Center, Acoustics Facility (Volpe
Center), in support of the Federal Highway
Administration (FHWA) and twenty-six
sponsoring state transportation agencies,
conducted a highway noise measurement
study to develop a Reference Energy Mean
Emission Level (REMEL) Data Base. The
Data Base is the primary building block for
the FHWA Traffic Noise Model/Software
(TNM/TNS) around which the acoustic algo-
rithms are being structured. The compo-
nents of the REMEL Data Base are as fol-
lows:  constant-flow  REMEL  data;
interrupted-flow REMEL data; and sub-
source-height data.

Measurement site selection was based on

geometry, traffic speed and volume, vehicle
type, pavement type, and roadway grade.
Acoustical data, including the A-weighted
maximum sound levels (LAFmx), the one-
third octave-band spectrum at the time of
LAFmx, and the spectral time-history data,
were obtained. The REMEL data and related
subsource-height data are being used to
develop the regression equations of sound
level versus speed, frequency, and sub-
source-height required for TNM/TNS.
Authors: Cynthia S.Y. Lee, Gregg G. Flem-
ing, and Amanda S. Rapoza
Volpe Acoustics Facility Center
Us DOT
55 Broadway
Cambridge, MA 02142

Fon 617-494-2876 Fax 617-494-2497 W

HOW RESULTS FROM FHWA’S NEW
TRAFFIC NOISE MODEL COMPARE WITH
STAMINA: REAL CROUND EFFECTS,

DIFFRACTION AND REFLECTIONS

The new FHWA Traffic Noise Model
(TNM) incorporates much more sophisti-
cated sound propagation algorithms than
STAMINA does. The results of implementing
these algorithms are in some cases very sim-
ilar to the results from STAMINA, and in
other cases quite different. This paper dis-

cusses situations that give similar and differ-
ent results, and explains the reasons. The
magnitudes of the differences in results are
presented and discussed.

The following are some elements of the
TNM that contribute to differences in results
compared with STAMINA: selectable
ground types (impedance), multiple diffrac-
tion, proper representation of berms, and
incorporation of reflections from barriers.
The significance of each of these elements is
discussed.

*The TNM user can select various ground
types, and this affects the rate at which
sound levels drop with distance. Since the
user has many choices, and the ground type
can be varied within a study area, the possi-
bilities are much more varied than with
STAMINA.

*TNM will compute diffraction over (up to)
two objects that interrupt the source
receiver path, while STAMINA can handle
diffraction over only one barrier. Therefore,
greater total barrier insertion loss can be
computed. In addition, TNM accounts for
the effects of various surface impedances for
the two diffracting objects, which also
affects the results.

*Since TNM accounts for the impedance
of diffracting surfaces, berms (which are
soft) provide different results from STA-
: (continued next page)
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(continued from previous page)

MINA. TNM computes greater insertion loss
for berms, which matches measured data
better than STAMINA results do.

o STAMINA does not compute reflections
from barriers correctly. TNM computes
reflections and incorporates the proper
reflected energy by accounting for the user
specified Noise Reduction Coefficient
(NRC), thereby increasing sound levels at
receivers opposite such barriers.

Authors:  Christopher W. Menge and

Christopher F. Rossano
Harris Miller Miller and Hanson Inc.
15 New England Executive Park
Burlington, MA 01803
Fon 617-229-0707 Fax 617-229-7939

THE EFFECTS ON HUMAN ANNOYANCE
OF MILITARY FLIGHT TRAINING

OPERATIONS

The United States Air Force routinely con-
ducts training missions which are character-
ized by low-altitude, high-speed overflights
of military jet aircraft. The noise from these
missions can be characterized as sporadic,
with short duration and rapid onset. Over
the past several years a sequence of psy-
cho/socio-acoustic studies has been con-

ducted to better understand the environ-
mental impacts of such noise exposure. The
sequence ranged from laboratory studies, in
which the physical and social parameters
were well controlled but highly artificial, to
field studies in subjects’ own homes, in
which these parameters were less well con-
trolled but the setting was natural.

This paper summarizes the results of this
sequence of studies. A statistically signifi-
cant dependence of annoyance on the onset
rates of individual noise events was found
and has been codified in the Air Force’s
onset rate corrected, busiest month, day-
night average sound level metric, Lgnm-

Measurements of the daily annoyance to
various sequences of individual noise
events confirmed the equal-energy princi-
ple, which generally states that annoyance
is a function of the total acoustic energy
received and not of the manner in which it
is received. No statistically significant
dependence of daily annoyance on the spo-
radicity of the noise events was observed.
Author: Eric Stusnick
Wyle Laboratories
2001 Jefferson Davis Highway
Suite 701
Arlington, VA 22202-3604
Fon 703415-4550 Fax 703-415-4556 B

INTERSTATE 95 NOISE BARRIER
DESIGN PROJECT

Acentech Incorporated, in conjunction
with LZA, was retained by the New York
State Thruway Authority to design five Type
Il (retro-fit) noise barriers along 1-95 in New
Rochelle, New York. The approximate bar-
rier limits are as follows:

MP 3.5NB to M P4.3NB

MP 9.SNB to M P9.8NB

MP 8.38NB to M P8.80NB
MP 14.46NB to MP 14.76 NB
MP 6.1SB to MP 6.765B

This paper presents several interesting
acoustic design issues with regard to the
barrier at MP 3.5 NB to MP 4.3 NB (Barrier
A). On the side of the Thruway opposite
Barrier A, a reflective (concrete) barrier is
currently in place to shield adjacent neigh-
bors from highway noise. The parallel bar-
rier configuration that will arise after instal-
lation of Barrier A could degrade the
acoustic performance of both barriers.
Acoustic analysis and subsequent sound
absorption treatments to reduce such
acoustic performance degradation are dis-
cussed.

In addition, the Northeast Corridor runs
parallel and is immediately adjacent to the
east of | 95. It was deemed necessary to
place the barrier within the right-of-way,

/Jjj CARSONITE (‘esdiing 71e way mivough tnnovation Presens....
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that is, between the Thruway and the North-
east Corridor. This barrier position could
reduce the acoustic performance of Barrier
A due to rail noise and/or reflected rail
noise. A discussion of acoustic analysis and
subsequent sound absorption treatments to
reduce such acoustic performance degrada-
tion are discussed.

Author: David E. Coate

Acentech Incorporated

125 Cambridge Park Drive
Cambridge, MA 02140
Fon 617-499-8019 Fax 617-499-8074

FREQUENCY DEPENDENCE OF
BARRIER INSERTION LOSS

The performance of road noise barriers is
typically estimated making use of approxi-
mate geometrical, energy-based methods.
While these techniques provide some
insight to the shielding effect of a particular
geometry, they are only crude approxima-
tions to the frequency dependent, wave-
based phenomena. In this paper, roadside
barrier and berm insertion loss characteris-
tics are determined for a variety of geome-

tries making use of two and three dimen-

sional boundary element methods to model
the true wave-based nature of the scattering
problem. Using this modeling basis, it is
possible to properly consider phase, wave-

length and destructive cancellation effects
that most energy-based strategies cannot
model. Several parameters are considered
in the study, including barrier cross-section,
source and receiver positions, single and
parallel barriers as well as hard and
absorbent surfaces. Results from the tests are
presented in a variety of ways including
insertion loss characteristics as a function of
frequency, distance behind the barrier and
height of the barrier. Many of the results dif-
fer greatly from the widely accepted,
- presently used modeling standards.
Author: Ken R.Fyfe
University of Alberta Edmonton
Department of Mechanical Engineering
409 Mechanical Engineering Building
Edmonton, Canada T6G 2G8
Fon 403-492-3598 Fax 403-492-2200 0

IN-SITU NOISE AND VIBRATION
MEASUREMENTS AND DESIGN
RECOMMENDATIONS FOR

WELDED ALUMINUM JET BOATS

The difference in operating noise levels
between welded aluminum jet boats and
similar sized boats of more conventional
design (wooden or fiberglass hull, external
propeller) are not well documented.
Welded Aluminum Jet Boats are typically
used in shallow rocky waterways (such as

the Idaho Snake River) where conventional
boats are not well suited for such extreme
conditions. A small association of Alu-
minum Jet Boat builders, in an effort to
avoid potential pressure from environmen-
tal groups, sought to document the operat-
ing noise levels of their products, and also
receive some practical assistance in improv-
ing their product design to achieve a reduc-
tion in noise levels. Acentech was retained
by the manufacturers’ association to con-
duct in-situ noise and vibration measure-
ments of their current models, and to pro-
vide some guidance to the manufacturers on
how they could produce a quieter product
in the future. For example, there was con-
cern, but no hard evidence, that noise radi-
ating from the aluminum hull was a major
contributor to overall noise levels. A series
of tests, including comparative vehicle pass-
by events, in-situ hull vibration measure-
ments, and in-situ engine noise acoustic
intensity measurements were conducted.
These tests helped to identify the greatest
contributors to overall noise level at on
shore positions and have aided the manu-
facturers in determining a plan for quieting
their boats.

Authors: Paul L. Burgé and Stephen }. Lind

Acentech Incorporated
125 CambridgePark Drive
Cambridge, Ma 02140

Fon 617-499-8012 Fax 617-499-8074 M
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Reduce highway noise
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STANDARDIZATION OF AIRCRAFT NOISE INSULATION MEASURES
WITHOUT COMPROMISING RESULTS

By Dana Hougland and Michael B. Barnhardt, David L. Adams Associates, Inc.

INTRODUCTION

A program to bring noise relief to all
owner-occupied homes within the 70
Ldn contour surrounding a major met-
ropolitan airport allowed investigation
of many innovative methods. Among
the innovations included were: criteria
based on improvement in noise reduc-
tion rather than total noise reduction,
using a systematic construction survey
method rather than acoustical testing of
each home, a maximum monetary cap
on construction costs of each home,
and cooling and ventilation techniques
utilizing evaporative cooling.

The Stapleton Noise Insulation Pro-
gram (SNIP) is a project fully funded by
the City and County of Denver. Of the
original 3600 homes potentially eligi-
ble, a total of 2296 eventually partici-
pated in the program. Most homes
which dropped out of the program did
so due to sale or repossession of the
home. The program also included
churches and schools located within
the 65 Ldn contour.

The results presented herein show
that the acoustical performance

improvements were substantial, consis-

tently exceeding a 10 dB improvement
in A-weighted noise reduction. Public
response has also been extremely posi-
tive. Construction costs were capped at
$7500.00 per home and average
administrative costs were held to
approximately 10% of construction
costs.
INNOVATIVE TECHNIQUES

As a result of the initial research and
testing by the design team lead by
David L. Adams Associates, Inc. a pro-
gram based on systematic -surveying
and prioritization was developed. Sur-
veys were designed to be conducted by
personnel experienced in construction
but not specifically specialized in noise
insulation  programs.  Preliminary
research was completed on a carefully
selected sample of 2% of the program
homes. Pre- and post-construction test-
ing was conducted on just over 1% of
the program homes. Tested homes were
done as part of the overall program and
received no special treatment.

The initial testing and research estab-
lished the prioritized remedial mea-
sures. The prioritized recommendations
were coded with a series of standard-
ized construction details. Bid packages
for groups of 10 to 20 homes were cre-
ated by providing a list of prioritized
remedial measures for each home with
the appropriate details. Custom detail-
ing was produced for less than 1% of
homes in the entire program. This sys-
tem is unusual primarily for its use of
construction rather than acoustical sur-
veys on the individual homes. The
basic priorities for remedial treatment
followed were as follows:

¢ Air leaks into living areas.

* Fresh air ventilation.

* Large air leaks into adjacent upper

plenum space (attic).

¢ Window upgrade or replacement.

s Exterior door upgrade or door
replacement

* Large air leaks into adjacent lower
plenum spaces (crawl| space or

sideration of noise exposure was detri-
mental to the program. Tests showed
that due to the altitude of the aircraft
during fly-over and the effect of nearby
reflecting surfaces, variations in wise
exposure were less than 5 dB for differ-
ent exposures. Not surprisingly, home-
owners were much more receptive to
complete window replacement with
identical windows wherever monetarily
possible. Window replacement in most
homes accounted for approximately
50% of the total construction cost. The
performance requirements along with
the tested performance of the various
window styles are shown in Figure 1.
Improved ventilation was a high pri-
ority. Ventilation measures included the
addition and noise control of make-up
air and combustion air, noise control of
existing venting, addition of fresh air
ventilation systems either by the addi-
tion of a fan-only option to existing
forced air furnaces or the addition of an
attic mounted fresh air ventilation sys-

basement). tem. Ventilation rates were based on a
* Upgrades to exterior walls orroof ~ minimum of 1-1/2 cubic feet per
structures.

It was found that . 90
-homeowners were
very receptive to the 80
use of standardized
products if products
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Figure 1: Transmission Loss Test Data for

Windows with Equivalent STC Ratings
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(Aircraft Noise Insulation, continued from page 19)
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Figure 2: Comparison Between Pre- and Post-Construction
Noise Reduction and Air Infiltration Tests for Five Homes

Infiltration CFM (@ 0.10 in. w.g:)

minute per square foot of floor area. Cooling was added
either in the form of mechanical or evaporative cooling.

The evaporative cooling option, though cost effective
for operation, has inherent noise insulation liabilities.
Traditional installations utilize a direct discharge into the
central portion of the house through the roof with circu-
lation provided by slightly opening windows about the
perimeter of the house. A ducted evaporative cooling
system design was incorporated for noise control with
barometric relief vents in perimeter rooms into the attic
with noise baffled exterior venting.

Due to concerns about indoor air pollution, and radon
daughtef contamination in particularity, a special study
was conducted correlating air infiltration to noise reduc-
tion. Air infiltration tests were conducted along with
noise reduction tests. Results, such as those illustrated in
Figure 2, indicate no significant correlation.

Two sample homes were tested before construction,
after the standard noise insulation package was imple-
mented, and then after a special infiltration retrofit was
completed. Results showed no improvement or at
most1dB of improvement in A-weighted noise reduction.
These results support a previous study conducted for the
Naval Facilities Engineering Command.

Original designs incorporated traditional, fiberglass
lined sheet metal ductwork. Due to very low profile attics
in certain groups of homes a technique using longer
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Figure 3: Comparison Between Noise Reduction Data for 2 Similar
Houses that have Different Evaporative Cooler Installations

lengths of flexible ductwork was investigated. Noise reduction
tests were conducted with both styles of ductwork systems to
evaluate the feasibility of the flexible ductwork design. Test
results are summarized in Figure 3. Results were found to be
acceptable and the revised supply system was utilized where
appropriate throughout the program with satisfactory results.

A variety of contracting methods were sampled during the
course of the project. Traditional contracting methods using
general contractors with groups of 5 to 10 homes were
employed. One of the Installing Agencies experimented with
negotiating line item pricing with groups of subcontractors and
the use of separate crews of municipal employees to do win-
dow installations. All variations from a standard general con-
tracting procedure resulted in problems with quality control
and scheduling. Although the intent was to streamline the
entire process by working directly with subcontractors, both
Installing Agencies eventually used the standard general con-
tractor system in combination with unit pricing for best results
to complete the project in a timely manner.

(Aircraft Noise Insulation, continued on page 22)

__Sound Off" Noise Barrier System___

" Sound Off " Offers You:

mance Based Specifications).

% Light Weight, making it ideal for use over bridges (Under 5

pounds per square foot).

% Simple and Easy to Install (50 square feet/man hour of labor). CO R TEC CO M PA NY

> Graffiti Resistant, Maintenance Free Surface Finish.
« 20 Year Warranty Against Surface Color Fading

% 25+ Years of Experience Making Panels for the Transportation Fax 614-335-4843

Industry.

By COR TEC

N

, 2 ot
Ve )
2
f

LN
P

For More Information or a Price Quote,
< Outstanding Noise Protection (Exceeds all STC and Perfor- Contact COR TEC’s Customer Service at

1-800-879-4377

2351 Kenskill Avenue
Washington Court House, Ohio 43160

* Sound OfF " is a registered trademark of Dyrotech Ind

&

The Wall Journal Jul/Aug 1995 Issue No. 18 21



(Aircraft Noise Insulation, continued from page 21)
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Figure 4: Average Noise Reduction Data for Pre- and

Post-Construction Periods

RESULTS

The results of the pre- and post-construction testing are
testament to the success of the techniques applied. Even
with the extremely stringent monetary cap, the average A-
weighted noise reduction improvement was 12 dB. Figure
4 illustrates the results of the pre- and post-construction
testing.

Through the use of innovative techniques, the program
was made very economically efficient. Including the cost
for construction, administration, as well as engineering
design costs, the resultant improvements cost less than
$800.00 per dB of noise reduction improvement.

Public response has been extremely positive. Through-
out the program 93% of the participants gave the SNIP
program a favorable evaluation in independently con-
ducted public surveys. An average of 93.5% of the partic-
ipants experienced improvement in the noise levels and
80% experienced less irritation after the improvements. B

REFERENCES

1. J.D. Verschoor and J.D. Haines, Acoustical Benefits Result-
ing From Insulation and Air Leakage Control in Family Housing
Units. (Denver: Manville Services Corporation, [1983]), p80-81.
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HELP!!!!
’'m surrounded by transportation related
noise and vibration. It’s driving me crazy. |
can't fight it alone.
| need professional
help. Please send
your personal
remedies for this
plague. | will pub-
lish for the enlight-
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masses.
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CALL for PADPELS for the TRANSPORTATION RESEARCH BOARD
ANNUAL MEETING, JANUARY 7-11, 1996, WASHINCGION, D.C.

Call for papers on Transportation Nolse
(Alrcraft, Highway, Rail) and Land Use
Planning related to Transportation
Noise, to be presented in sessions
held by Committee A1F04, at the 75th
Annual Meeting of the Transportation
Research Board.

NOTE: If you have interest in submitting
a paper, it is recommended that you con-
tact one of the following persons immedi-
ately; papers were first required for submis-
sion in mid-August.

Submit Annual Meeting Papers
to:
Peter Shaw

TRB Staff Liaison
National Academy of Sciences
2101 Constitution Avenue, N.W.

Washington, D.C. 20418
(202) 334-2966

Informatlon may also be obtained
from;

Mr. Domenlck Billera
New Jersey Dept. of Transportation
1035 Parkway Avenue
Trenton, NJj 08625
(609) 530-2834

Mr. Win Lindeman
Florida Dept. of Transportation
605 Suwannee St., M.S. 37
Tallahassee, FL. 32399-0450
(904) 488-2914

Mr. James Nelson
Wilson thrig & Associates
5776 Broadway
Oakland, CA 94618
(414) 658-6719

Dr. Erlc Stusniok
Wyle Laboratories
2001 Jefferson Davis Highway
Suite 701
Arlington, VA 22202-3604
(703) 415-4550

Mr. Ken Polcak
Maryland State Highway Admin.
Office of Environmental Design

707 N. Calvert Street
Baltimore, MD 21202
(410) 333-8072
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One Consultant’s Checklist for Conducting a Public Meeting on Highway Noise

James P. Cowan of McCormick, Taylor & Associ-
ates, Inc. of Philadelphia made a spirited and
interesting presentation on the above subject at
the 1994 Summer Meeting of the TRB ATF04
Committee. Here are some excerpts.

Top 10 Questions/Comments

Posed by the Public on Noise Issues
(Treat all responses to the public as court testi-
mony because someday they may be).
M Your report is too technical.
B OQur wall doesn’t work; now we want a
berm (and vice versa).
M You don’t know what you are talking
about/l know more than you do about noise.
W How can you know anything about my
neighborhood when you don't live here’?
(let me do the report).
M You promised us a wall and now you are
breaking that promise.
M Why wasn’t my house monitored?
M You said you monitored my house but
you marked another location on your map.
M My brother’s gardener monitored 82 deci-
bels near my house; how can you say you
monitored less than 67 and that that is
acceptable? :
B How would you like this in your back
yard?
M The noise is ruining my life/driving
me/my family crazy (pending lawsuit).

Explain the Fundamentals in
Understandable Terms

» Use common analogies (e.g., sound/light,
decibel/Richter scales).
¢ Give meaning to the decibel scale,
descriptors. ‘
* Provide annoyance/hazardous limitations.
* List the effects of noise on people.
e Explain common noise control options in
realistic terms.
* Use demonstrations.
* Use only terminology that has been fully
explained.
* Always leave room for questions.

Make People Feel That They Are

Part of the Process
e Listen for concerns, encourage discussion
after fundamentals are explained, determine
real agenda and deal with that.
¢ Make realistic promises that you know
you can keep, document all relevant
promises and conversations, get comments
in writing, provide answers in writing, and
provide no surprises.
¢ Admit mistakes by praising the people
who point them out.
* Be prepared to answer questions like
“how would you like to live in this environ-
ment?” with sensitivity.
+ Provide the option of people being

involved in the monitoring process.
¢ Ensure accuracy of maps and monitoring
locations, label streets.
¢ Have the consultant meet with people
separately from DOT personnel.
* Have the consultant prepare a concerns
document that is approved by the majorityof
affected residents.
¢ Following analysis, show areas that war-
rant abatement consideration by color
coded shading inside noise contours.
¢ Show people their real options for abate-
ment, including those for people who live
in areas not warranted for abatement con-
sideration; let the people hear the effective-
ness of different methods; obtain choices in
writing.
s Provide phone numbers of responsible
project personnel that will make themselves
available, answer phone calls within 24
hours.
¢ Publish the abatement choice that is
requested by the most residents; if no signif-
icant complaint after a specified comment
period, provide that choice. W
(If you would like further information, contact:
James P. Cowan
McCormick, Taylor & Associates, Inc.
701 Market Street, Suite 6000
Philadelphia, PA 19106
Fon 215 592-4200 Fax 215 592-0682)

for AutoCAD or MicroStation
--- less time, great results

TrafficNoiseCAD

Listen to some satisfied users. . .

"I recently used TrafficNoiseCAD on a 35-mile
California project and then converted the STAMINA files
to run SOUND32 for Caltrans requirements. The project
was completed at about 60% of the budget and Caltrans
staff raved about the comprehensive detail of the analysis.
I also want to thank you for the excellent support.”

--Kelly Vandever, Parsons Brinckerhoff

"T've been doing traffic noise work since 1978 and
TrafficNoiseCAD is the best tool I've ever seen.
been looking for something like it for 15 years. It’s almost
too easy to use—-you don’t even need the manual.”

-- Don Anderson, Washington State DOT

T've

Or talk to users at DOTs in New Jersey, Pennsylvania & Nevada, plus McCormick-Taylor, Louis Berger, Parsons DeLeuw & others.

TrafficNoiseCAD--View existing FHWA STAMINA 2.0 files in plan, elevation and 3-D. Graphically edit them. Create new
STAMINA files with plans on a digitizing table or from design files on the screen. Fill in other data in pop-up dialog boxes. Easily
assign alpha and shielding factors. Run STAMINA. Display Leq results on the drawing. Produce a perspective view for renderings.

Next Advanced Traffic Noise Modeling Short Course: August, 1995 - Call or fax for details
Bowlby & Associates, Inc., Two Maryland Farms, Suite 130, Brentwood, TN 37027 Phone: (615) 661-5838 FAX: (615) 661-5918.

AutoCAD, MicroStation and Intergraph are registered trademarks of Autodesk, Inc., Bentley Systems, Inc., and Intergraph Corporation, respectively.
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Struct_ure Mounted
Noise Walls

+ The problem-solving
design solution for
transportation officials
and communities.

+ Light weight barriers
facilitate unprece-
dented convenience
and time efficiency.

+ Integral safety rigging
protect communities
and traffic.

For More Information
Call 1-800-321-6275

rdsboro, PA 19508 Phone: (215) 385-6797 FAX: (215) 385-7524

THERE ARE 15 Goob REASONS WHY
ExpPeriENCED BuYErRs AND CONTRACTORS
ARE LOOKING HARD

AND LONG AT THIS

; ‘ ™
o .. IMONowall

This new monolithic, one-piece panel-and-post modular wall system
is value-engineered to be the most efficient design for constructing
fong, high wails and staying within the budget. There had to be a
better way to do it, and we have patented it. There is not enough
space here to give you all the details and technical information. But
we'll be happy to send you a brochure which provides you with those
15 Good Reasons why you should find out more about how to save
money on your soundwall projects. Simply, write, fax or phone us to
learn more about the new Monowall system.

PICKETT WALL SYSTEMS, INC.

4028 north ocean drive  hollywood, florida 33019
tel. 305 927-1529  fax 305 920-1949
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ERTISERS

Bowlby & Associates, Inc.
Nashville, Tennessee

Carsonite International
Carson City, Nevada

Concrete Impressions, Inc
Denver, Colorado

Cor Tec Company
Hazel Crest, lllinois

CYRO INDUSTRIES
Mt. Arlington, New Jersey

DuBrook Sound Wall System
Chesapeake, VA

DURISOL international Corp.
Hamilton, Ontario, Canada

EVERGREEN
Norcross, Georgia

Faddis Concrete Products
Downington, Pennsylvania

Fosroc Inc.
Georgetown, Kentucky

Hoover Treated Wood Prod., Inc.
Thomson, Georgia

Industrial Acoustics Co., Inc.
Bronx, New York

JTE inc
-Lorton, Virginia

Pickett Wall Systems, inc.
Hollywood, Florida

The Reinforced Earth Co.
Vienna, Virginia

SCANTEK Inc.
Sitver Spring, Maryland

The Scott System, Inc.
Denver, Colorado

SOUNDTRAP
Austin, Texas

SOUNDZERO
Birdsboro, PA

University of Louisville
Louisville, Kentucky
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ides of Your Soundwalls

Put an Attractive Architectil

The [N PRESS@R®

Impresses a Large Variety of
Patterns on the Reverse Sides
of Precast Concrete Panels

|

N Patented Process Creates
More Attractive Walls
For Less Money

W Increase Your Competitive Edge

While pl"DVidinQ Greater Value Concrete Products, Inc. of Seattle used the IMPRESSOR to produce this pattern

on the Soundwalls which they manufactured for projects on 1-680 in California
B Exclusive Area Licenses Available

M Sale, Lease or Joint Venture For More Information:
B License Includes Free Training c o N C R E T E
Program in Your Plant l[l@ﬂ?ﬁg@@(}@ﬂ@ﬁ@@
P RATETD

. Natl0n8| Pr‘ﬂmot‘.lon Attn: J— M. (Joe) Corne”

2655 West I39th Avenue

= Denver, Colorado 80211

[} ’ g

Move into Tomorrow TOday. ] Tel. 303 455-1717 The IMPRESSOR - In actual production
Fax 303 426-0299 of wall panels for the above project
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NEW High Performance
Transportation Sound Barriers

IAC NOISHIELD® Transportation Sound Barriers : 5 __.,-{.,_-.? o,

* High low-frequency panel sound absorption helps reduce un- : ; j i
desirable community noise. -2, ] b :

* High sound-transmission loss assures maximum sound barrier
effectiveness.

* Tough, thermosetting, polyester, graffiti-resistant, cleanable finish.
* Rugged low-weight construction.

* Wind load resistance per AASHTO Guide Specifications

* Relocatable.

¢ Steel or aluminum construction available as a free-standing barrier |
or as cladding for existing noise-reflecting walls.

* Laboratory tested, reports available:
ASTME 90 Sound Transmission Loss — STC 31 to 38.
ASTM C 423 Sound Absorption Coefficients — NRC 0.95.
ASTM B 117 Corrosion Resistance — 7000 hours, no failure.
ASTM G 23  Accelerated Weathering — no degradation.

- . = & 2 .'.-: . 5‘:’-‘_‘

" 143,700 FREEWAY, MILWAUKEE, WISCONSIN
. = i el L%

INDUSTRIAL ACOUSTICS COMPANY

SINCE 1949 — LEADERS IN NOISE CONTROL ENGINEERING, PRODUCTS AND SYSTEMS

UNITED STATES UNITED KINGDOM GERMANY

1160 COMMERCE AVENUE CENTRAL TRADING ESTATE SOHLWEG 17

BRONX, NEW YORK 10462-5599 STAINES, MIDDLESEX, TW18 4XB D-41372 NIEDERKRUCHTEN
PHONE: (718) 931-8000 PHONE: (0784) 456-251 PHONE: (02163) 8431

FAX: (718) 863-1138 FAX: (0784) 463-303, TELEX: 25518 FAX: (02163) 80618

THE STANDARD OF SILENCE TECHNICAL REPRESENTATION IN PRINCIPAL CITIES THROUGHOUT THE WORLD
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