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Method of Data Collection

The informotion was collected by means of inquiries to foreign

neise contacts, both individunls and organizations. The cortacts were gueried

about their research activities and the names of other iIndividuals or organizations

that they were awarc of who might be invelved in pertinent nolse research.

These referrals were than contacted te ascertain their research efforts. 1In

addition, inquiries were made at the Ninth International Conpress on

Acoustics, July 1977, in Madrid, Spain, In rotal, approximately 1300

requests were made. The foreign researchers were asked to respond with

information on their nolse abatement research prajects that have been

completed since January 1976, are iIn progreas, or are planned. They were
nsked to respond with information about research projects chat deal with:

Aviation nolse sourco contral technology

o
o Surface transportatien noisa source control technotogy
o Machinery and construcrion equipment nolse scurce

control technology
o Measurement methodology
[¢] Syatems tesearch for noise abutement
The latter two categories include projects not specifically classifiable
under aviation, surface tranmsportation, or machinery and construction
equipment. "Systems research" includes path medification projects such as

nolse barriers and operational techniques such as modificatien of traffic

flows.



From these contacts, 368 Surface Transportation Noise Resecarch Projects

woere identified,

Handling of Data

To retain reporting accuracy, where peasible, the original responses
were included in the report. In the case of foreign language reports, or data
not in cur format, the information was translated and/or transcribed to a
unified format and is identified as having been so treared. Some researchers
described their projects to us in a very limited fashion, Therefore, these
projects, when 1listed in this report, show very fragmentary data elements. We
did not try to augment these responses, but simply transcribed them verbatim

in an abbreviated format at the end of each topical section,

Any funding data that wasa not reported in Y. 8, dollars has been
converted and the reports show both the reperted foreign currency figures
in parentheses and the converted U. S. dollars figures, Delew is the table

of exchange rates used:

Exchange Ratea as of Tuesday, June 21, 1977
(Source: The Wall Street Journal)

Argentina-Peso = 0,00281l US Dollar
Australia-Dollar = 1,1100 US Dellar
Belgium-Franc = 0,027715 US Dollar
Canada-Dollar = 0.9428 US Dollar
Denmark-Krone = 0,164% US Dollar

ii



Finland-Markha a 0,2450 US Dollar

France~Franc = 0,2024 US Dollar
Japan-Yen = (,003671 US Dollar
Netherlands—Franc = 00,2024 US Dollar
Northern Ireland-Pound = 1,7196 US Dollar
Norway-Krone = (.1884 US Dollar
Poland-Zloty = 0,0502 US Doliar
Pertugal-Escudo = 0,02590 US Dollar
Scotland-Found = 1.7196 US Dollar
Sweden-Krona = 00,2253 US Dollar
Switzerland=Franc = 00,3997 US Dollar
United Kingdom-Pound = 1,7196 US Dollar
West Germany=Mark = (L4240 US Dollar

Completeneas and Accuracy of Information

Countrieg or International Organizatlosns Wherce Researchers Were Contacted

Argentina Luxembourg

Australia North Atlantic Treaty Organization

Austria Netherlands

Belguim New Zealond

Bulgaria Norway

Canada Organfzation for Economic Cooperation

Czechorlovakia and Development

Denmark Poland

Finland Portugal

France Rumania

East Germany South Africa

West Germany Spaln

Greece Sweden

Hungary Switzerland

International Civil Aviation United Kingdom
Organization United Nations

Ireland Yugoalovia

International Standards Union of Soviet Socialist
Organization Republics

Isracl

Iraly

Japan
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In some of these countries we did not recelve large numbers of

responses, This does not prove cenclusively chat litcle or no research

is being carried out in these countries, 1In some cases, we probably never
identified the proper contacts, However, it is more likely that a low
response rate 1s an indicatfon that in these areas research is not widespread,
with one exception--the USSR, where it 1s certain that rescarch is being
conducted but no response was fortheoming to our inquiries.

¥While it is impossible to be sure of the accuracy of the reported
data, it is likely to be accurate hecause the data was mostly provided by
the researchers themselves, not second or third hand, There is a wide
variation i{n the amount of information reported per project. This prohably
reflects the varying amounts of time that researchers had available to
respond to our ingquiriea,

The dollar figures given for the research efforts should not be
taken too licerally because they paint an oversimplifed picture, The
buying power of a fixed amount of dollars can vary from country to country
due te Elucutating foreign exchange rates, There are alse differences
between countries in calculating costs of a project, for example, inclusicn
of overhead rates, The most lmportant factor when considering the funding
data is that it is available for only a fraction of the reported projects.
This overshadows any other qualifying factors. It is felt that because
of these factors, the total funding flgures underescimate the total committed

resourceés, but to an unknown degree.
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INTRODUCTION

Purpose of the Repert

Thig is one of three reports which summarize foreign
nolse abatement research efforts, based on an appraisal carried
out by Informatics Inc for the U. 5. Environmental Protection
Agency, 0ffice of Nolse Abatement and Control, as parr of
their noise research coordination efferts. The U. 8,
Environmental Protection Agency haa reconstituted interagency
noise research panels covering three areas: aviatlon, surface
transportation, and machinery and construction equipment. The
purpose of the panels Is to assemble a total picture of U. S,
Federally-sponsored nolse abatement research reecently com
pleted, in progress, or planned, and provide recommendations for
additional research which should be performed to meet the goals
umbodied in the national noise abatement strategy. The three

panel reports are scheduled for release in early 1978,

The three reports on research ghroad are to supple-
ment the information provided in the panel reports by providing
a broad overview of the international research effort underway

in noise abatement and centrol,
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Categorization

For this report, Surface Transpertation Noise Abatement Technology
Research, the projects were cateporized as follows:
lHighway Noise
Medium and Heavy Trucks
Light Vehiclea
Buses
Highway Planning and Land Hanagement
Highway Medel Analysis and Prediction
Other
Off-liighway and Recreatlonal Vehicle Noise
Motoreycles
Mptorboats
Rail Noise
Locomotives and Passenger Trains
Rapid Rall Transit
Innovative Guided Mass Transit
Rail Model Analysis and Prediction
Other
Surface Vehicle Compopents Nolse
Engine
Exhaust Mufflers
Power Train
Tires

Other
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Measurement and Fnforcement
Methodolegy and Standards
Training

Acoustic Properties
Propagation
Barriers
Architectural Acoustics
Impact and Vibratien

Other



DISCUSSION OF FOREIGN RESEARCH

MAGNITUDE OF RESEARCH EFFORT

Reported Resedrch by Country

The following number of projects were reported by country:

United Kingdom 93
Weat Germany 59
Netherlands A4
Switzerland 34
Japan 34
Sweden 27
Canada 20
Denmark 11
Australla 8
France 8
Poland 8
Norway 6
Israel 3
Ttaly 2
Belgium 2
Northern Ireland 2
Czechoslovakia 1
Hungary 1
Portugal 1

Sponsorship of Research

In almost all countriea, most of the research reported is
government sponsored, In Socialist countries, the government saponsor-
ship rate is 100%. In Switzerland and the United Kingdom, private
sponsorship of the reported research approaches 65%. Belgium, Denmark,
Iarael, and Northern Ireland also show levels nf private sponsorship

that are posaibly significant.

TIype of Research

The type of research was self~identified for less than half of che

reported research. Even though there is only partial reporting in this area,



there seems to be fewer developmental than fundamental projects and fewer

demonstration than developmental, Czechoslovakla, Japan, Poland, United
Kingdom, and West Germany appear Lo be deoing moat of the demonstration work.

Each of these countries have two or more projects that are at least partially

demonstration in nature.

Types* of Research by Country
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Australia 5 1 4 1
Belpium 1 1
Canada ] 3 1 12
Czechoslovalkia 2
Denmurk 1 1 1 1 8
France 1 1 1 B
Hungary J 1
Iarael 3 1 2
Japan 24 21 24 a 2
Netherlands 44
Norway 1 1l 5
Poland 3 4 2 2 2
Portugal 1 L
Sweden 2 [/ 1 23
Switzerland 10 6 3 24
United Kinpdom 18 5 3 9 73
West Germany g 3 2 2 49
TOTALS 84 50 38 2 249 465

*As self-reported Ly luvestigators, who hdd the epportunity vo clasaify
their projocts using onc or more of the categories listed in the table.
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The table sums to more than the total number of projects because some

projecta were clagsified as more than one type,

Funding Informatien

Funding tables are provided on pages 23-29. They show funding
by country for each major category for the perfod 1976-1977 and funding

by countty for each sub-category for the same pertod.



AHALYSTS OF RESEARCU

HIGUNAY NOISE

Medium and Heavy Trucks

Many countrics have started "quier truck” projects, with the purpose

of designing new productlon models quieter than existing ones. Some of

the design goals are:
Japan 66 dBA 825 fr. (approximately Bl dBA @S0 fr.)
United Kingdom 80-82 dBA @25 fc. (approximately 75-77 dBA Q50 fr.)
Switzerland 2,5 dBA less than present Swiss regulation [of

87 dBA Q25 fr., d.e., poal is B84.5 dBA @25 ft.,
or approximately 79 dBA at S50 ft.)

Netherlands 10 dBA reduceion from present models

Much of this research has heen motivated by legislative limits scheduled

to go Into effect in the pext few years.

Another subject under study is noilse inside truck cabs (two studies).

Light Vehicles

The emphasis in this research is not noise emisaions to the outside
environment but rather the nolse environment inside the passenger compartment.
Some approaches include redesign of the compartment frame tn reduce vibhratien

and better engine mounts to reduce structure—borne nolse transmitted from

the engine block.

Buses

0f note is the Dutch interest in German retrofit of existing buses for

nolse abatement purposes.
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Highway Planning ond Land Hanagement

Many types ot projects have been included in this catopory: solutions

to urban traffie noise other than barriers, which are not effective in

the urban envivonmernt (Canadn); research supporting new regulatory guidelines,
ineluding explanatory documentation for designers (Czecheslovakia)i criterin
for human sensitivity to traffic noise (Netherlands), and econemic analysis

(Norway). In additfcn to planning of new highways, rerouting of existing

traffic is befng studied (Norway).

Highway Model Analysis and Prediccion

Researchers in many countries are working on the prediction and

modeling of traffie polse, Most of thely models are based an aready-

stream traffic conditions, A few are now starting to deal with restricted

traffic flow. Work is being carried out in the United Kingdom, Sweden,

Japan, West Germany, and Switzerland to develop computerized prediction

models, Research in Sweden is trying to develop compurer programs to

draw contour maps of road rraffic polse and a Joint Nordic Prediction

Model for highway planning with a precision of t3 dBA. There is an effert

in Switzerland to develop a computerlzed model of noise propagation that

will be commerically available to any Interested party. Work in the

United Kingdom predicts a 4 dBA reduction* in traffic noise in {nterrupted

flow areas due to traffic management practices, A lot of highly theoretical

predictive work 1is being carried out in Japan ond 1s being applied in
highway noise prediction. It includes dipital gimulstions and statiscical
treatment of data on trafflc nolse in Hireshima City. They find that
their experimental results agree well with thelr theories.

* No reference noise level provided in research project report.



Highway Noise: Other

One area of interest in this category is noise from the rond surface,
Assessments of the nolse from grooved pavement, coarse texk road surfaces,
and different types of paving are being conducted. The effects of inter-
rupted traffic flow en noise emissions is being studied in a varlety of
places, West German researchers are considering the effects of traffic
light phases and the types of intersections on nolse and are looking ac
the basic parameters of traffic flow, The Netherlands is considering such
system approaches as separate bus and tram lanes, bicycle * routes, and
Iimited vehicle access to residential streeta. British researchers have
gathered data on noise cemisslons of traffic at fntersections and intend
to set up design eriteria for new intersections hased on the data. Inter-
kaller AG/SA of Switzerland 1s carrying out a large numbar of regearch
projecta, They cover a variety of subjectas ineluding acoustic comfort,

noise radiation f£rom motor vehicles, and fast Fourier simulation cechniques,

OFF~-HIGHWAY AND RECREATIONAL VEHICLE NOTISE

Metoreyeles

Only two research projects were uncovered in this asrea. The Netherlands
is involved in very basic data gathering efforts on the nolee of mopeds.
Japanese research is more advanced and looks at the different character-

igtice of motorcyele noise due to acceleration.

*  Project described them as cyele routes, [t is assumed they mean bicycle

routes pecause of the widespread use of bicycles in the Netherlands for
commuting.

10



Hotorhonts

Very little research was reported in this area. Some work 1s being

done in Sweden on noise and vibration and its transmission in the motor-

boat hull. Acoustic enclesures for outboard motors are being develcped

in the United Kingdom.

RAIL NOISE

Locomotives und Pagsenger Trains

Most research on the topic is in the measurcment and assessment area.
Research 1s ongeing in the Netherlands to identify the noise emissions
of different types of railroad vehicles and components under operating
conditions. A Canadian project is attemping to design a car retarder

system that reduces or eliminates the emitted squeal,

Ropid Rail Transit

Noise abatement of the wheel and axle and wheel/rail interaction

is being attempted in several countries, Japanese efforts have produced

a damped wheel with 1-3 dBA reduction and a "soundproofed" whecl with
a 3=5 dBA reduction*. Shape, thickness, height, and absorptive

lining effects of sound barrier walls along rapid tranait rail systems

are being investigated.

* No reference noise level provided by research project description for
the untreated wheel,
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Innovative Guided Mass Transit

Japanese efforts have reduced the vibration transmission toe nearby
buildings by placing the track on a pile insulated from the subway tunnel
structute., Other rescarch efforta deal with wheel/rail contact nolse,
curve noise, and bridge noise. The Nectherlands is trying to develop

neise zones around their tramways,

Roil Model Analvysls and Pradiction

Basic research efforts in Norway, Sweden, Switzerland, United Kingdom,
and West Germany are being conducted to develop calculation models and
other metheds for predicting nofse from general railroad craffic, switch-
yards, and fast electric traina, These predictions will be used as &

bagis for setting limits on noise and suggesting ways to meet these limits.

Rail Noise: Other

Regearch ia being conducted on passive noise abatement methods such
as noise barriers (embankments or walls of various types), sound insulating
windows, and placing the tracks underground or in cuttimgs, The Netherlands
18 performing basic investigations to ser up noilse zones around railroads,
The causes of shunting and switching noilse (motors, Impact, braking,
communication, etc.) are being investigated. A Swedish project investigated
the difference in noise levels from two railway tranaformer stations and
obtained a 10 dBA reduction* by the use of ventilation syatem dempers and

outdoor absorbent screena.

* No reference neilse level provided by the research preject description.

12
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SURFACE VEHICLE COMPONENT NOISE

Engines

The Institute of Sound and Vibration Regearch in Southampton, United

Kingdom, is doing extensive work in the field of engine noise, Their work

includes modeling of turbocharged enhgine nelse, damping of engine cavers
with rubber inserts, evaluation of polymers as damping material, developing
a minimal cooling system and assoclated nolse reduction features, develop-
ment of a prototype quiet truck engine, modeling of engine structures for
low noilse, and studying the effect of oll films on engine impact noise.

Optical holography techniques are baing used in Australia to measure the

response of engine cylinder walls to vibratlon, Engine vibration

in general is being studied in many areas of the world. This includes

studies of vibration in the engine block, vibration due to piston slap,
and development of mathematical models of engine and transmission vibration,

One such model in development by Perkins Engines Ltd, of the United Kingdom

will aid in quiet engine designs. The target is a 10 dBA reduction, Use

of the predictive techniques has resulted in a 7 dBA reduction 1in an
experimental quiet engine*. The research seems to be approximately equally
split between Internal combustion and diesel engines, Moat of the research

in this category falls into the fundamental and development categories,

* No refererence nolse level provided by the research projecr description.
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Exhaust Mufflers

As in engine nolse, the Institute of Sound and Vibration Rescarch in
Southampton, United Kingdom, is doing considerable research on exhaust
mufflers, Research 1s being done in the prediction and medeling of exhaust
gystems and noise for hoth internal combusrion and diesel engines. The
United Kingdom is developing a Quiet Heavy Vehicle exhaust system te go
along with its Quiet Heavy Vehicle. Most of the work in this area is

fundamental and developmental,

Power Train

Only three research projects were uncovered in this category. All
were from the United Kingdom and covered vibrations and noise in the
crankshaft, gearbox, and transmission. Some work 1s intended to check the

ability of a theoretical model to predict the associated noise,

Tires

Research on tire noise scems to be predominantly Fundamental, There
is a widespread attempt to ascertain the causer of tire nofses and the
characteristicyd of the tires and road that promote noise, The IFM-Bureau
of Acoustics in Sweden is doing & conaiderable amount of research on
tire naige. In the United Kingdom, there is an effort to identify the
quietast commercially available tires for use on the Quiet Heavy Vehicle.
They have determined that radial cires are 2-3 dBA quieter than meno-—ply
tiras*, Difference dIn noise levals between wet apd dry roads is also

being considered.

* No reference nolse levels provided in research preject description.

L4



»
1!
.
1
&
{
2

:

1
]
i

oy

B 1)

Surface Vehicle Components: QOther

Researchers in Sweden are attemplng to develop a screen to go on
a car in ovder to reduce tire noise. DPreliminary reductions aof 3 dBA
ara expected at 7.5 m.* Other cfforts are locking at the body as a noise

transmission element to the pagscnger compartment and at reducing intrinsic

vehicle neises such as rattling, squeaking, and shifting of structural

campoenents,

MEASUREMENT AND ENFORCEMENT

Methodolopy and Standards

Almost every country responding to the survey is involved in measure-

ment methodolopy and standards In some way. A major area of research is

the development aof basic measurement methods for traffic and raill noise.
This research Includes development of instrumentaton including a miniature
sound level meter, asscassment of the accuracy of various sound level meter
measurements, statistical simulations of random street noise, and develop-
ment of computer programs to assist in measurement of noise levels.
Interkeller AG/SA in Switzerland and Heinrich Gillet AC in West Cermany
are very active in instrumentation and measurement research as it relates
to automobile noise., A West German research project 1s developlng a

measurement method for noise levels of new ships upon delivery (tughbocats,

freighters, and low rated passenger ships). The actual measurement of

nolse levels 1s another major area of effort. This includes mersurement

of time distributions of noise levels, truck cab interior noise levels,

noise levels in urban and rural areas, levels at intersections, and noise

levels of railroad rolling stock and arocund rail stations, These noise

* Ko reference noise levels provided in the research project description.
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measurement. research activities are bedng carrvied out In most cases as
a hasls for the eatablishment of emission and immlssion limits to he

daveloped for traffic and rall noise.

Training

Two Canadian research projects are concerned with training. They
desl with the development of training courses for the use of the land
usc developer, planner, architect, or engineer. They allow determination
of the noise impacts due to highway traffic, and site design and site

loyout to achieve recommended sound levels,

ACOUSTIC PROPERTIES

Propapation

Research in this area is predominantly fundamental and dealing with
measurement methodology, Many researchers are Investipating the basic
mechanisms of noise propagation under various condicions. The mechanisms
of propagatlon over water, over large asphalt surfaces, under the influence
of wind and varying meteorslogical conditions, in urban and suburban areas,
in streets of varying conditions, and over different road coverings
are all being studied, Also under study are ways to determine the
acoustic impedance of the ground and the effects on nolse propagation
of tunnel openings and nearby wooded areas. Methods fer the predictien

of gelse propagation and models of its transmission are being developed,

16
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Barriera

In addition to fundamental research in this category, a censlderable

amount of developmental and demonstration work is being done. One project

in the Netherlands intends to survey the exiating worldwide barrier

technology., A Swiss project im develeping s computer model to predict

the effects of barriers and optimize their locatien. Their results show

good agreement with mensured noise levels, They intend to make it

commercially available to any interested parties. Resecarch is progressaing
on the development of various types of barriers - wood screens, both
reflective and absorptive; earthen barriers; rows of buildings; and belts
of vegetation. Many areas are explering the use of vegetatlve screens,
even rto the levels of which types of trees or hushes are best in "acoustic

quality," Another area of major effort is the evaluation of the effective-

ness of existing nolse barriers,

Architectural Acousties

Much work is being done on the use of absorptive material in and

around buildings to reduce neise levels, A Ganadian project studying the

noise levels on high rise balconies due to traffic noise (70 -~ B0 dBA)
found a 5 dBA reduction by absortively treating the balcony ceilings alone.
Other resenrch efforts address the use of different window constructions
for nolse abatement. The interfor arrangement of rooms in buildings to

avold traffic noise is being considered as a noise abatement methad in

che Netherlands.

17



Impnct and Vibration

Several countries are iavolved in the agseasment and prevention of
vibration propagation into buildings. This can be caused by either traffie,
gubway systems, or railroads., Efforts in Japan have resulted in vibration
reduction in nearby buildings by supporting rapid rail system tracks on
piles Iinsulated from the tunnel structure, West German efforts have reduced

vibration transmission by spring suspended rails. Other research 1a

concerned with the plaster adherence effects of heavy traffic vibratlons,
structural noise in buildings built directly over traffic arteries, and i

nolse and vibration neer road speed control humps.

Acoustic PropertiestOther

The three projects in this category come from Interkeller AG/SA in
Switzerland and deal with functions and physical laws of material for
inaulation, absorptlon, or damping and with studies of standing waves In

auto passenger compartments.

SUMMARY

0f the types of sources considered, highway noise sbatement appears
to be getting by far the most attention. There are 368 research projects
reported and 109 of these are classified as Highway Nolse projects
(Table, Page 23 ), In addition, a large number of projects from the
Surface Vehicle Components, Measurement and Inforcement, and Acoustic
Propetties categories deal with highway noilse. Rail Noise abatement
follows second in level of research effort and Off~Highway and Recreational

Vehicle Noise research is a distant third.

18



Considering the research by catepory, Highway Nolse again has

RCSUEN

the highest level of effort, 109 projects. Surface Vehicle Components,
Acoustie Properties, and Measurcment and Enforcement (74, 74, and 66

respectively) fall next in order of precedence with approximately the

B N

same level of effort for all cthree. Rail Noise with 39 projects came

next and Off-Highway and Recreational Vehicles is agailn seen 28 having

the lowest amount of research effort with only 6 projects reported,
Several projects stand out as significant efforts, as showlng
significant resultas, or as having no U.S, research counterpart; and
therefore deserve a second mentioning. One project at the Cranfield
Institute of Technology in the United Kingdom is attacking the problem
of automobile interior noise by redeaigning the passenger compartment
frare to reduce vibration., At the Imperial College of Science and
Technology of London Unversity, United Kingdom, a 1‘10 predictive model
for urban traffle noise is being developed. Their preliminary results
show that reduction of 4 dBA or wore can be achieved by management
practices of interrupted flow traffiec. Teito Rapid Transit Authority
of Japan has tested several types of soundproof wheels, Their results
show 4 3-5 dBA reduction with a resilient "soundproofed" wheel and

a 1-3 dBA reduction with & damped "soundproofed" wheel. The Public

Health and Environmental Hygiene Department of the Netherlands Intends
to sutvey the results of barrier studies worldwide and investigate the
applicability of their reaults to traffie noise, A project carried

out by the Ministry of Transportation and Communications of Conada has

k]
Q
il

found that noisa levels on highrise balconles (70-80 dBA) necar expressways

R PR

are 10 dBA higher than on the ground floor. The use of sound absorptien

Rt =
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materinl on balcony ceilings alone reduces nolse levels by 5 dBA, In
addition, the Transport and Road Research Laboratory is conducting a study
concerning possible Insulation against noise and vibration near road specd
control humps.

Finally, the IFM-Bureau of Acoustics in Sweden is attemping to develop
a screen to be placed on road traffic vehicles in order to reduce tire

noise, Thelr preliminary results show a reduction of 3 dBA at 7.5 m.

20
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SUMMARY
SURFACE VENICLE NOXSE R&D
FUNDING IN THOUSANDS

Some funding for other years included because
projects extended longer than 1976-1977.

€T

1976-1977 Converted to thousands of U,S. Dollars.
COUNTRY &
¢ Y s
> . 5 . 5 & & i
N Y A LY Y Y LY R S
s F 5 F & &5 F 085 F g F oy o §g g
caTEGaRY ¥ & & & &9 & & ° a2 o ) & o & s
[‘“E‘Wl!‘ Nolse L 2 hk] 4% 1,004 40 BI* 0% 236%  |1,2)6% 1,285 228% | 4,405%1 35 of 103
£f Highway and
Recreational Vehiclae
Loina Oaf 6
Ratl Noine T 5274 654 | aor 9% {1,500 | 7,1654] 37 of 39
Sutface Vehicle
Components Nolse 51 110 514 2420 |1, 6084 | 2,585% | 19 of T4
F!eauurcment and
Enfaccement 1 265% 3 165 Y] 27 14w 864 [2,031% | 3,693%] 18 of 66
Acoustic Properties 1 129 554% 139« 2629 36 B 108% 627% | 2,053 f 34 of 74
TOTALS 151% 229 A4 1854 438 2,150 40 a9 150 20% 9330 11,216n [1,730% [7,043% |14,901% |123 of 365
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HIGHWAY NOISE R&D FUNDING IN THOUSANDS

* Some funding for other ycars included becau

1976-1977 projects extended longer than 1976-1977,
COUNTRY
Converted to thousands of U,S, Dollars.
g <
& e
¥ 3 g 7 ¥
. -4 w _"'9 = h & iy
| ¥ ] i & & ) < & 12 S5
i & o § & § & g K & 4 & & S5
‘9‘:‘ 4 & F Ly & o 5 & =~ o & & &5
caTECORY & & & o & & & ¢ g i & £ ki
Medium and Heavy
Trucks 462 L0 1,199 1,247 2, 948% 4 of 10
Light Vehicles 184 25k 34~ 247 Jef s
Buses O of &4
™
#  liighway Planning
and Land Munagemont 33 41 62 13 59w s 7 of 22
Highway Model - B
Analyais and
Prediction 2% 17 364 0~ 155+ 28n 11w 679% 14 of A0
dther 4 84 o4 9 156m 261w 7 af s
TOTALS 82% 34 3 43w 1,094 40 Byw 20" 236% 1,236% 1,285% 220w 4,405% 35 cof 109

a3 o s e

it

L i it e s 2



* Some funding for other years included
because projects extended longer
than 1976-1977,

OFF-UIGHWAY AND RECREATTONAL VEHICLE
NOISE R&D FUNDING IN THOUSANDS

1976-1977
Converted to thousands of U.§. Dollars
Projects with
CATECORY Funding Reported
" Motorcycles 0 of 2
Motorboats 0 of 4
TOTALS NO FUNDING REFORTED
0 of 6

T T



RAIL NOTSE R&D FUNDING IN THOUSANDS

% Some funding for other years included

9t

1976-1977 because projects extended longer chan
COUNTRY 19761977 .
Converted to thousands of U.5, Dollar
i~
U
& o
) - &
> $ 8
7 i " i
ha o ~ é? & %
& & () T %) ] &5
& o ~ 0 &

é? I W & <& « al N E

& ) e 3 & & & £
CATEGORY < > & 9 S = ~ &
Locomotives and
Passenger Trains 3 3 1 of 4
Rapid Rail Transic 417% g% 1,506% 1,932% 11 of 14
Innovative Gulded
Mags Transit 110% 110% l of 5
Rail Model Analysis
and Prediction 40% 40% 1 of 5
Rail Noise Other 15 65% 80% 3 of 11
TOTALS 15 527% 65% 40x g ,. 1,509% 2,165% 17 of 39

1
|
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SURFACE VEHICLE COMPONENTS NOISE
R&D FUNDING IN THOUSANDS

* Some funding for other years included

because projects extended longer than

1976-1977 1976-1977.
COUNTRY
Converted to thousands of U,S. Dellars.
I~
& Jﬂ
o =4
& § ¥
@
3 y & af
';" -lf /) (P%
0.} o i} 1%} & & o
& & +F < o il 5
~'§° 'ls' ‘}Qz I;.' éo Cs" ‘v,o .a:"
CATEGORY ¥ o © 3 ¥ & s
Engines 57 110 79% 1,156% 1,402% 4 of 35
Exhaust Mufflers 428 428 2 of 11
Power Train 0 of 3
Tires 363%* 163% _ 64* 500% 7 of 16
Other 165% 165% 2 of 8
TOTALS 57 110 J~ _528% 242% 1,648 * 2, 585% 19 of 74)
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MEASUREMENT AND ENFORCEMENT
R&D FUNDING IN THOUSANDS

Some funding for other years included becaust
projects extended longer cthan 1976-1977.

19761977
COUNTRY Converted to thousands of U.5, Dollars.
& <
b 3 o
, F 7 5f
§ @ 5’# ; A v s N ¢ 4 S
& ¥ 4 v &
~ 4 & & o F & & ¥ SF
GO el iy
CATEGORY 7 & & & & Q£ 4 & F & £
Methodolagy and
. [Standardm 1 211% 8 165 a9 27 184 B6* 3,031 3,636% 17 of &4
oo
[Tratning 57 51 1 af 2
[tOTALS 1 2689 8 165 89 2 18+ 86 1,001 36934 L8 of 46

-‘-c"‘a:ﬁ-g P =
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ACOUSTIC PROPERTIES NOISE R&D
FUNDING IN THOUSANDS

* Some funding for other years included becaus:
projects extended longer than 1976-1977.

62

1976-19717
COUNTRY Converted to thousands of U.S, Dollars
& =
3 g P
& I v
w‘; 7 hd ¥ & Q&
4 W =4 y & F 'y g J" ;;? &5
o o g 4 & b g & & g Sf
CATEGORY ¥ of & & 4 q 4 &F & 8
[Prapagation FL 229 5114 10 101 178% 1,098 1t af 19
Barriers an 16 1194 & 110% 294 9 of 24
Architectural Acouscica TA 36 1n 3 195* FR14d 7 af 13
Impuct & Vibraeion 2628 4 1é4# 410% ?of 15
jother 0of 3
[TOTALS 12% 229 -1 139% 262% 36 1% 100% &Ll 2,053 b Y i 2

W L b ey s



HICHWAY NOISE
MECTUM AND HEAVY TRUCKS

S r——— e g -

N T T A SR St SR M e BT S W TS TRFSY, L Ay

See Also Pages

253

257

320

S TR

e e e e e o s s e
e IR TR TR L L B TR T AR T e R Py ey,

i1

BT e LR e



e e e b e s i e T

Medium and Henvy Trucka
Denmark

Yroject Tile: Poaoibility of and Objectives for o Limitation of Nolse

Emissions from Moltor YVehicles.

Ferforming Ovpanization Rame & Addvess: )
Natianal Agency of Environmental
Protection
Kampmanusgade 1
1604 Xobenhaven, Penmark

Sponsoring Orpantzation Nama & Address:

Principal Investigator(s):

National Agency of Environmental
Protection

Completion Datn:

stimated gprinm 1979
Fummer Actual 157
1578 —

Seart Date:

Type of Research Prograums

. TFundawmental

—__ Develapment (Component or Systom)

___ Demoparration (Experimental, Trototype, «
Praducrion)
Measurement Hethodolegy

Project Suemary: (Briefly describe the
goals, approach, expected or actual rosulta,
repore{s) generaced and the data(s} of
publication,)

Funding:
Year Amount
1476 {actual):

1977 (Ladper):
1978 (forecast): (1091.609901).]{1'.)
L]

COMMENTS:

TPossibility of snd Ohjectives for a Timitotion of Noise Fmiagions from

Motor Vehicles: The project includes menaurement of a representative
selection of new mobor vehicles at the time of their registration (in
capperation with the State Cor Inspection)and measurement of the same
types of vehicles of varying ages. Tho aiwm of the atudy is to determine
the noise emission from existing wotor vehicles {especially from
lorries, buses, and mopeds) ot the time of registration and after a
couple of years' usege,; in order to be able to evaluato the effoct of
more stringent limits to the noisc emission from motor vehicles.

33
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Medium and Heavy Trucks
Japan

Project Ticle:

Regearch and Develepment of Low Noise Large Trucks und Buses

Performing Organization Name & Address:
1, 1Isuzu Morors Ltd, Kawaakl Plant

2, MNisson Diesel Motor Co., Ltd. Ueo Plant
3, Hipo Morore Ltd,

4. Mitsubishi Motors, Ltd.

Spensoring Organizatien Name & Address:

Principal Investigator{s):

1. ¥. Nashimote
2. K. Hachitani
3, H. Sekiguchi
4. T, Hirano

Type of Research Program:

¥ Fundamental
¥x_ Development (Component or System)
X Demonstration (Experimental, Prototype, or

Production)
Start Date: Completion Date: . Heasurement Methedolegy
Estimared
1974 Actual 1976 Funding:
Year Amount

Project Summary: (Briefly describc the
goals, approach, expected or actual results,
report(s) generated and the date(s) of
publication.)

1576 (actual}: (¥125,826,000) $461,900
1977 (budget):

Or Total Funding Amount:

- w e m o o om e om oW owm om om o om ow oM om o~ o= o— W - o

COMMENTS :

The above listed four companies joined In a4 rescarch cffort to devalep low noise
large sized trucke and buses below an accelerating driving noise of 86 dB{A) under a

three year project starting April 1974,

In March 1977, an experimental model was

completed and receptly the model was publicly introduced to the news media,

Tronslated and transcribed from the original Japanese,
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Medium and Heavy Trucka
Metherlands

Froject Title: fryek poise reduction, Encepsulation of muchinery )
Propagation of noise from industrial plants over long distances

Parfovming Orpanization Name & Address:
M + P, akoestische adviseurs
Tiengemeten 1-3

Amstelveen

The Netherlands

Sponsoring Organization Name & Address:
Miniastry of Public Herlth nnd
Environmental Hygiene

Leidschendam

Principal Investiggator{s}:

A. von Meier; Dipl.-Ing., Ph.D

Completion Dace:
Estimated _end 1977

Srart Date:

Type of Research Program:

_ % TFundamental
X Development {Component or System)

Production)
Measurement Methodelogy

Pemonstration (Eaporimental, Pretocype, or

begin 1076 Actual

Project Summary: {Briefly describe the
goals, approach, expected or actual results,
reporc{s) gencrated oand the date(s) of
publicatilon.)

Funding:
Year Amount
1976 {actual)
1977 {budgor)
1578 (forecast):

Y T

0r Total Funding Amount:( appr. f1, 100.000)

COMMENTS:

Truck Noise:
Literature survey, Present state of the art.

Develepment of a quiet truck with 10 dB less noise,

Propagation of ncise over long distances:

nevelopment of an easy to handle procedure for ealculating the noige level at
distunces %200 m frem the source, Parameters: source strengthywind- and
temperature conditions, ground effects, sereening, scattering.

Encapaulation:

Survey on state of the aru. Preparption of an instruction manual for use by

industry,

Reports to be published appr. end 1977.
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Medfum and Heavy Trucks
Switzerland

‘Project Title.

Noise Abatement on Heavy Commerclal Vahicles

Performing Organizatiun Name & Address:

ADOLPH SAURER Ltd.
8320 Arbon
Switzerland

Sponsoring Organjzatjon Name & Address:

ADOLPH SAURER LTO.

9320 Arban
Switzerland

Principal Investigator{s):

Research + Dovelapment
Truck Division

Completion DBate;
Estdmated

Start Dare:

Type of Rescarch Program:

x Fundamental

Development (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Measuriment Methadolagy

i

June 1674 Actual __ QOgtober 1877

Project Summary: (lriefly describe the
goals, appreach, expected or actual results,
report({s) generated and the date(s) of
publication.)

The ohjective of the raesearch project
was to reduce the noise emitted by
Saurer commercial vehicles, in viaw

of the new, more stringent regulations

Funding:
Year Amount
1976 (actual): R
1977 (budpet):
1978 (forecast):

COMMENTS: No external financial assistance

governing naise limitation, which came into effect on 1.1,1877.

Initially, basic investigations were carriod out to analyse the noise sources

on the vehicle., The focal point of the work was then directed to the main source
of poise; the diesel enpine. The radiation of naise from the engine through
various components was axplicitly characterised in its dependency on various
influencing parameters, In the subsequent selection of neise reducing measures,
grest value was placed on the fact that thay should be as effective and economic
as pessible, not affect the operstion of the engine and at the same time be
manufacturabile under mass production canditions,

Finally a collection of measures was compiled comprisipg modifications ta heavy
noise producing engine components and on the exhaust and cooling systems.

The noise levels achieved on the Saurer 7?7 Range of heavy commercial vehicles
lie, on average, 2-5 dB(A) under the values valid in Switzerland since 1,1.1877,
using the measuring method as laid down in IS0 R362 (88 dB (Al}l).

Summerauver, I.: Saurer or the Road to guiet Vehicles

Automobil Revue 5, 1877
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Medium and Heavy ¥rucks
United Kingdom

Project Title:

Quiet leavy Vehicle Project

Performing Orpanization Name & Address:
Transport and Road Research Laboratory
01d Wokingham Road
Crowthorne Berks
United Kingdom

Sponsoring Organization Name & Address:
Department of Transport
Department of Environment

Marsham Btreet
London, Uniged Kingdom

Principal Investigator(s}:

Jo He Tyler

Start Dace: Conipletion Date:

Type of Resecarch Program:

Fundamental
Development (Component or System)
Demonstration (Experimental, Protocype, or
Production)
Measurement Methodolopy

ix

Estimated 1978
1971 Actunl

Funding:

Year Amount

LSRN AT e g e

Skt s —
—_— —— e -

TFreject Summary: {Briefly deseribe the
goals, approach, expected or actual results,
report(s) generated and the date(s) of
publication.)

OBJECTIVE:

To demonatrate that quiet veratons of heav
diesel engined cemmercial vehicles cap be bulle having simila
vehicles and to evaluate the increased manufacturing coscs.

1976 (actual):
1977 (budget):
1978 (forecast):

Or Total Funding Amount: $1246710

COMMENTS:

y

r performance to conventional
A 32 ton 220 bhp tracteor unic

has-besn modified to produce BO dB{A)} (at 7.5 metres) using re-~desipgned cooling and exhaust

systema and a standard engine.

research form with re-designed exbaust and cooling systems and & quieted aengine,

A 4D tom 350 bhp tractor unit has reached 81 dB{A) in

During

the development phase of the project this vehicle is cxpected to reach the target of BOdB(A),

Cab molse in hoth vehicles has been reduced to 75-7848(A).

Transcribed from the original
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Medium and Hemvy Trucks
Netherlands

Projecet Ticle:
Neise Hestrictions on Service Equipment

Performing Organization Nume 5 Addrass: Sponsoring Organizarcion Name & Address:

Minlstry of Public Henlth and Environmental
Protecticn
Amsterdam, Netherlands

Prineipal Lnvestigator(s): Type of Research Program:

Fundamental

Development (Component or System)
Demonscratinn {Experimental, Protoeype, or
Production)

———
———

Statt Date: Complecion Date: o Measvrement Methodology
Estimated
1976 dActual Funding:
Year Amount
Projoct Summary: (Briefly describe the 1676 (actual):
goals, appreach, expected or actual resules, 1977 (budgetd:
report(s) generated and the date(s) of 1978 (forecast):
publication. ) P T T S R

COMMENTS:

This project is designed to amass the Information needed to formulate implementatlon based
on article 2 of the Noise Abatement Bill, concerning nolse nuisance caused by service equipment
such as rubbish lorries (= garbage trucks}, cettle lorries and oil tank lorries.

The project will make use of duta obtained from previous research and, 1f applicable,
specificationa used abroad in secting noise restrictions and E.E.C. regulations.

Ezch type or category of service equipment ipvescigated should he teated umder representative
running condicions, at normal noise levels, using approved methods of noise measurement

and observing any other relevant aspects for the regulatlions to be established, and for
the neise restrictions to be exacted in the continued operations check,

Transcribed from the original.
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Medium and Heavy Trucks
Netherlands

Project Title:
! Investigation of the Posaibility of Obtaining Quieter Lorries

Performing Organization Name & Address; Sponsoring Organizacion Name & Address:

;

ﬁ Ministty of Public Health and Environmental
! Protection

5 Amsterdam, Netherlands

§

F Principal Investigator(s): Type of Research Frogram:

! Fundamental

Development (Component or System)
Domonstration {Experimental, Prototype, or
Production)

Start Date: Complation Date: ——_ Measurement Methodology

9 Estimated

1976 Actual Funding:

Year Amaunt

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual resules, | 1977 (budget):
report{s) geperated and the date(s) of 1978 (forecast):
publication.) | a e e e e m m e m b= - e .= = .- - =

COMMENTS:

In various countries, an analogous development to the city buses has taken plagce with
regarda to developing quieter motor lorries.

Mthough there are diffevent problems involved with these vehicles than encountered with
buses, there ore atill indicatione that relatively simple adaptions, including isolation
of the motor and improvement of the silencers can lead to considerable noise abatement.

This project is intended to find out the degree to which it 1a possible to effect these
adaptations to Dutch lorries on a large scale, using the knowledge and experience galned

in the implementation of earlier projects.

Transcribed from the original,
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Medium and Iteavy Trucks
Abbreviated Listings

Switzerland, Optimisation of Truck and Bus Soundproofing. Interkeller
AG/SA, 8052 Zurich, Switzerland, F. Friundi.

United Kingdom, Origins of Noise Inside Vehicle Cabhs, Universaity of
Southampton, Institute of Sound and Vibration Research, Southampton 509
5NH, United Kingdom, R. D, H, Perry, T. Priedc.

United Kingdem. Commerciaml vehicle exterior noise. University of South-
ampton, Institute of Sound and Vibration Research, Southampton 509 5NH,
United Bingdom, J. Dixon, D, Anderton.
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Light Vehiclea
Japan

Project Tictle:
Vehicle Noize Reduction of the Passenger Car and the Light Truck.
Spensordng Organizaticon Hame & Address:

Performing Organization Nume & Address:

i
!
|
|

Research Department, Passenger Car Developmept Hitsubishi Motoras Corporaticn

; Center, Mitsubishi Motors Corperation 13-8 Shiba 5-Chome, Minata-kKu
? 1-loshimecho, Okarakicity, Japan Tokya 108, Japan *
§ Prineipal lmvestigator{s): Type of Rescarch Pregram:
# Chiaki Moritani % Fundamental
b Manager, Reaearch Dept. X Development (Component or System)
N _ _ bomenstration (Experimental, Protatype, or
2 Froduction})
Start Dates Completion Daves Measurement Methodology
i Estimated 1879 —
b 1975.4 Actual Funding:
B Year Amount
55 Project Summary: {Briefly describe the 1?76 {actual): (¥20,000,000) $73,420
e goals, appreoach, expf.-::r:ml or aectual results, ! 1977 (budget): (y3p,000,000) $110,130
it report(s) generated and the date(s) ef 1a78 (fﬂr“ﬂﬁt)'ﬂm,ooo,uuo) $110,130
4 publication.) | e e e e e e e e e m e R m e ke e e - e =
i;. Or Total Funding Amount:
4 T e e ¥ P Y
il
: COMMERTS!

"yehifle Noise of the Passenger Car,"
Mitaubishi Juke Giho

Vol. l4, Na. 1

1977-1

Complaints about road traffle noise are becoming louder recently with the increase of
traffic volume, In order to ease them, Lt I8 necessary te take comprehensive counter—
measures including the reduction of the nolse of the individual cara, the improvement
of rond atructure and the lmpravement of traffic management.

In chis paper the authora make elear the contribution veties of various noise sources to the
vehicle noise of the passenger car and describe a method ro estimate and calculate the
vehicle nolae of the passenger car from noise level of varicus nolse seurces and the speeifi-

cationa of the car.

They have given the empirical formula for simulating the passby noise level af a passeager
i car, using the daca  (exhaust nolse level & cngine neise level) cbtained in the tests on
the chassis dynamometer in anechoic chamber and the datas (vire & body noise level) measured

': through free run of the test course,

~1

§

i This formula is practically useful for the estimation of the contribution of exhaust and
j engine nodse level for the pass by test.

Comparison of estimated with measured results for the thirteen vehicles shows goed agreement.,
{Fig, 3 in the original report)

i
. Further, they experimentally inveatigate the characteristics of the exhaust noise, fan
nolse and engine noise, the main noise sources, and introduce examples of countermeasured

obtained by the investigation,

i Transcribed from the original,



Light Vehicles
Paland

e Ticle: X
Preject Ticle Implementation of the method of autemotive vehicle external noiginesa control for
application to the Inspection for permit to be operated in road traffic.

Performing Organization Name & Address: | Spomsoring Organization Name & Address:

Instytut Transportu Samochodowego 1/Minisctry of Transporc, Warsaw

/Road Transport Institute/ 4, Chalubinrkiege St.
40, Stalingradzka St. 2/National Motor Tramsport Enterprize
03-301 Warsaw, Poland Warsaw 17, GroJecka St,, Poland

Principal Investigator(s): Type of Research Program:

Dr, eng. Jerzy Mliazga
Fundamental

Development (Component or System)

Demonstration (Experimental, Prototype, or

Production)

X

Start Dater Completion Date; Measurement Methodology

Estimated Junre 30, 1976
Mar. 15, 197 Actual Dec, 20, 1976 Funding:

Yapr Amount

Project Summary: (Briefly describe the 1976 {aceual):
goals, approach, expected or actual results, [ 1977 (budget):
veport(s) generated and the date(s) of 1978 (forecast}:
publication.) R R i

A simplied method of automotive vehicle noisinese control was developed as well os the equipment
for measurements. The equipment makea possible the evaluation of noise level In dBA and the
acouatic pressure in 4B for twe frequency bands., The method may be applied to the automotive
vehicle inspection for permit to be operated in road traffic, The criteria of accepted nolse
levels for differenc makes and types of vehicles were developed, These values, taken as

maximum, make possible with the AS-2 apparatus the elimination of too noisy vehicles which
would endanger the environment,

The results of work were published in cenference paper: B, Burza, J. Miazgy "Estimation of
noisiness of motor vehicles admitted to traffic with the aid of the measuring device AS-2"

for Nolae Control Conference, Warsaw, 13~-15 Ocrober 1976,

Trangeribed frowm the original,
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Lighe Vehicles
United Kingdom

Project Tictle:

Reduction of Gar Noise by Passenger Compartment Design

Performing Organization Name & Address;

Cranfield Imstitute of Technology
Schoul of Automotive Studies
Cranfield, Bedford England MK43 OAL

Sponsoring Organization Name § Address:

Science Research Council

T0 pmix 18
SWINDON SN1 5BW

Prineipal Investigator({s):

Dr § X Jha

Completion Date:

Start Dace:
Estimated

Type of Research Program:

Fundamental

Development (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Heasurement Methodolagy

.

July 1976 Actual Iuty 1970

e T A el by,

Project Summary: (Hriefly describe the
goals, appreach, expected or actual results,
report(s) penerated and the date(s) of
publicarion,)

OBJECTIVE:
Investigate the possibility of redueing the
structural modal density of a car bedy
structure by means of passenger compartment

Funding:
Year Amount
1976 (actual):
1977 (budpet):
1978 {forecast):

redesign, and study Ita effeet on interior noise,

METHODOLOGY :

Vibrational analysis of a two dimemnsional frame representing the central cross-section

of & car body has been made by using finite element technique.
Work is progressing towards determining the modal density

theory and eXperiment has been found,

for various conceivable passenger compartment shape,
work would continue to predict the sound pressure level inside the car

Good correlacion between

Onece an optimum shape has been found,
produced by various

vibrational modes of the bhody structure, and compared with equivalent normal production

model car.
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Light Vehicles
United Kinpgdom —

Projeet Title:

Transmission of Engine Forces Through Engine Mounts and Their Relation to

Interior Nolge of a Car

Performing Organization Nume & Address:

Cranficld Ilnatitute of Technology
School of Automotive Studies
Cranfiald

Bedford MK 43 OAL

Uniced Kingdom

Sponsoring Organization Name & Address:

Principal Investigater(s):
S, K. JTha

Type of Rescarch Program:

Fundamental

Davelopmant {Conmpeonent or System)
Demonstracinn (Experimental, Prototype, or
Production)

Starc Date! Conplecien Date: Measurement Methodology
Estimated
Actual _ Funding:
Year Ameunt

Project Summary: (Briefly describe the
goals, approach, expected or actual resules,
report (s) generated and the date(s) of
publication.)

1976 (actual):
1977 (budget}:
1978 (ferecast):

COMMENTS:

The investigatlen conslats of an experimental determinatfon of the dynamic characteristic
of engine mountings by obtaining mobility and transmisaibility responses of the mountings.
The experimeptslly obtained values are then used in theoretical evaluation of force

transmitted by the engine Into a rigid structure,

Work is in progress to incorperate

the effect of flexibility of the subframe in the evaluation of force transnission, and

estimate the degree of correlatien between the internal nolse of a ear and the magnitude

of the forces transmirced,

Transcribed from the original,
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Light Vehicles
Ynited Kingdom

Projcct Title:

Vehicle Noise and Vibration Analysis

Performing Organization Nume & Address:

Ford Motor Company Ltd,
Research and Englineering Center
Laindon, Basildon, Esbex
United Kingdom

Sponsoring Organization Name § Address:

Frincipal Invescigator(s):

R. Guppy
G, Simmonds

Starc Date: Completion Date!
Estimaced

Type

of Research Program!

Fundamental

Development (Component or System)
Demonstratinn (Experimencal, Protarype, or
Production)

Heasurement Methodology

1972 Actual 1924

Project Summary: (Briefly describe che
goals, appraach, expected or actual results,
report(s) generated and the date(s) of

publicacion.)

To economically reduce the noise environment of car passengers,
Fengible neise attenuation systems are evaluated to

Neise scurce investigation hus lead to decail

saurce reduction metheds arce used.
reduce engine, exhaust and roand nolae,

design changes In major engine componenta, deiveline and exhaust systems.

Year

Funding:
Amount

1976 (actual):

1977
1978

{budget):
(forecastc):

COMMENTS:

Noise isolation and

Tegr facilities

used include road test, chassis dynamometer, lgboratory, component tests and vig tests,

Tranacribed from the original-
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Light Vehicles
Abbreviated Listings

Switzerland. The Sound Rndiation of Body Penelg in the Interior of a
Gar_at Low Frequency and the Ppssible Methoda, Interkeller AG/SA,
8052 Zurieh, Switzerland, W, Stahel,

Switzerland. An Attempt at Comprehensive Presentation of Automobile
Acoustic Questions. Interkeller AG/SA, B052 Zurich Switzerland, R. H,
Van Ligten.

Switzerland, Considerations on Preventive Nalse Control in Passeager Car
Dasipgn. Interkeller AG/SA, 8052 zZurich, Switzerland, P. H, Gillard.
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Buses
Netherlands

tle:
Project Title Inveatigation of the Posaibilivies of Obtaining Quieter Buses for Public Transport

Performing Organization Name 5§ Address:

Sponsoring Organizaction Name & Address:
Miniatry of Transport and Public Workse
Ministry of Public Health and Envirenmental

Protection
Amsterdam, Netherlands

Principal lnvestigator({s):

Complacion Date:

Start Date:
Estimated

Type of Research Program:

Fundamental

Development (Component or Syscem)
Demonstrarinn (Experimental, Prototype, or
Producrion)

Measurement Methodolopgy

1376 Actual

Funding:
Year Ancunt

Froject Summary: {Briefly deseribe the
goals, approach, expected or actual results,
repotrt(s) generated and the date(s) of
publication.}

1976 (actual):
1977 {(budger);
1978 (forecast):

COMMENTS

The buses presently in use for public tranaport are generally very noisy and have aften been

the subject of many complaints in the city of annoyance or noige nulsance.

In several

West European countries ciry buses have been developed with noine levels 10 decibels helow

the prescnt maximum permissible,

Of particular interest is research conducted in Germany,

whereby nolee-abuting accessories were installed In a relatively simple manner on the city
buses of the city of Humburg, which reduced the noise levels of these buses to below the

noise laevel of the averape passenger car,

This project is intended to implement 4 similar operacion on the standard Dutch city bus,
including consideration of the possibilicy of adapting exiating rolling atock as well as

the possibilicy of building the new silencers into buses yet to be built.

If the project

16 successful, n second stage would involve the silencer adaptation of the standard local

buses as well,

Transcribed from the oripginal.,
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Buses
United Kingdom

Project Title:

Engined Buaesn

Research on the Reduction of Noise Emission frem Diesel

Performing Organization Nume & Address:

British Leyland Ltd.
Leyland, Preston
Lancashire, United Kingdom

Sponsoring Organization Name & Address:

Principal Inveacigator(s}:

Completion Dute:
Eztimaced

Start Date:

Type of Bescarch Program:

Fundamentcal
Development (Conponent or Svsten)
Production)
Measurement Methodology

|

Peponscracinn (Experimencal, Prototype, or

Actual

Project Summary: {Briefly describe the
gouala, approach, expected or actual resulrs,
repore(s) generated and the date(s) of
publication.)

A private industry research conducted
by Leyland which hopes to begin praduc-
tion of a single-decker emicting 77/78

Funding:
Year Amount
1876 (actual):
1977 (budget):
1978 (forecast):

COMMENTS

dBA at the end of [976. They ore alsc

working on a qulet double-decker, and about 400 Metro-Scania and Bristol Series
double~deckers already in service and thought to be capable of B0dBA,

Transcribed from the original,
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Buses
Abbreviated Ligtings

United Kingdom. Lead-Acld Battery Driven Vehicles, Lucas Industries,
Lucas CAV Lrd,, P, O, Box 36, Warple Way, Acton, London W1 785, United Kingdom,

The Chloride bus 18 known fo emit no more than 77d4BA.

United Kingdom. Experimental Battery Driven Buses. Department of Industry,
London, United Kingdom.
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HIGHWAY NOISE
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Highway Planning and Land Mopsgemesnt
Denmatk

Projoct Titles Btudy on Possible Improvement of the Noise Conditions in

Existing Urban Areas.

Pcrfom‘ﬂ;;: Organization Rame & Address:

Nationa! Agency of Enviromsental
Protection, Acoustics Laboratory
RKampuunusgade 1, lo04 Kobephaven
Denmark

Sponsoring Organizatlon Hamo & Mlicess:

VPrincipal Investigator(s):

National Agency of Environmental
Protection

Curplotion Diake:

Start Date:
Estimated summer 1978

Type of Research Program:

Fandamental

Development {Componcnt or System)
Demonsitration (Experimental, Prototype,
Production)

Measurcment Moethodology

aut. 1977 Actual

Project Summary: ({Briefly deseribe the
goals, approach, expected or acrtual results,
report(a) gencrated and the datels) of
publication.)

Pundipg:
Year Amaunt,
1976 (actual); 400.000 D.kr.) $16,490
1977 (budger): 000,000 D.kr.) 816,490
1978 (forecastX200,000 D.kr.) $32,980

COMMENTS!

Study on Possible Improvement of the Noige Conditions in Existing Urban Areas:

In continuntion of the project which was carried out in 1976/77 and which
coverod and aren at Arhua, o study sholl be performed in a major built-up
urban area. The town of Odense will be a suitable object for this study.
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Highway Plannipg and Land Management
France

Project Title:

A Search for Elements of Decision MakIng by the State Relative to Reduction
of Nufsance due to Traffic Nnlse.

Performing Organizotion Numa & Address:
Institute of Tranaport Research)Center
for the Evaluation of Remearch on Nulsances
109, Avenue Salvadoer Allende
£9672 Bron Cedex Fronce

Sponsoring Organizatien Name & Addross:

Miniscry of Life Quality
pD.P,P.N,

Principal Investipator{s):

Type of Research Program:

Fundomeptal

Developuent (Component or System)
Demonstration (Experimental, Prototype, or
Producrion}

Measurcment Methodology

J. Lambert
Start Date! Completion Date;
Estimated _ 6/78
1/77 Actual

Project Summary: {Briefly describe the
goals, appreach, expected or actual results,
report(s) generated and the date(s) of
publication.)

Funding:
Year Amoung
1976 {actunl):
1977 (budget):
1578 (forecast}:

COMMENTS:

The subject of the study is an snalysls of the means for reducing and suppressing nuisance
due to neise from automeblle traffie in the vieinity of urban highways.

Each means of control (reduction at the source, acreening, acoustic insulation, election of
urbanization type) must be analyzed from the standpoints of its cost (implementation and
maintenance), efficiency (minimization of exposure to noise, implantation into urban land~

scape), and realization time.

Evaluation of some means must be based on a study of geveral actual alces.

A program of actlon is to be proposed, taking into account the objcctive and particularly,

preference of the neighborhood residents.

30, Sept. 1977 Intermediate Report
30, June 1978 Final Report

Translated and transcribed from the original French,
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Highway Flanning and Land Management
Poland

Project Title: Project FA-34 The invectigatiene of noise annoyance
cousad by tazienkowska axprees route and elpboration of directions

on acoustic prevention sgeinst traffic noise,

Porforming Organization Name pgnd| Sponsoring Organization Namo and
Address: Addross;

Building Resesrch Institute /ITBY Direction of Highway Routes Constru-
Dep.of Acoustics,ul.Ksawerdw 21, ction in Warsaw

- Boland wprez
Prinoipal Invostigator /a/: Typoe of Remearch Program:
Maria Stawickn-Walkowska, D.Sc. X Fundamental :

%X Development /Component or
Systom/
Damonstration /Experimental,

prof. Jorzy Sadowski, Ph, D

. Prototype, or Production/
Start Date: Completion Dates Measurement Methodology

August 1974 Crtimated

Actuanl: July 21977 FPunding:

Yanr Amount

Projoot Sumary; /Briofly desori-| 71076 /aatual/: (460.506 2zt 523,569
be the goals, approach, expscted| 1977 /budget/: (98,045 zta 4,922
or actual results, roport /a/ 1978 /foreoast/: !
gonorated and tha dato /s/ of
publioation,/

Totnl Funding Amount: (567,551 zt.)

Tha Pro%ect dga%o with meagura- Uy 1:: 0 11
ments of sound level spruading  |oMMENTS:
over fagades of buildinge adjoi-

ning expresc-routes.
A maln goal was to define the renl otate of traffic nolee annoyance for

real conditions, st bulldings situated in diffesrent urban arrangemente i
/closo or free development, one - or both sided building, high or low/ !
cloge to express routos.
Tha Project besed on investigaticne held on in vicinity of the naw
express route in Wersaw colled tazionkowska.
The analysis of measurements carried on chosen cross-soétions, allo-
wod to draw coneluslons in relation to typical eound level spresding at
buildings adjoining main noise source /teking in to account that tha
noiso source is ploced in excavation, at the ground level and as an
elevated road,
Tho coneclusions deal with tha choosing of most favourable location of
buildiggn that are exposed to traffic noiee and with dirsctions of noiso
control.
Tha Project contains fundamental mataeriele for projecting of new
highwaye and their housing that have to be proper from the urban-acous-
tig point of view.

Report generated: Polish -~ French Seminer - June 75, Wersaw
76 Noise Controle - Conferonce ~ Octobepr 75, Warsaw
Main conclusions and directione are being at the presont moment prepa-

red for publishing.
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Highway Planning and Land Management
Poland

DY ing e8hstTRATEEn ] 0 08n R0 50 KRR Hc A LR RPIRALBoRE Y F0EN sTTuctures and

exanple: residential area "Blatoleks D-orska" / near Warsaw /

Performing Orpanizarion Nawpe & Addross: Sponsoring Organization Name & Address:
Ruilding Research Institute /ITB/ e .
Dep.of Acoustics, Ul.Ksowerdw 214 Centre of Investigation and Building
Design in Warsew YCOBFBO/,ul.Wierzbows
02-656 Warszawa, Poland Wargzawa, Poland
Pripncipal Investigator(s): Type of Research I'rogram:
parbars Szudrowicz,D.Sc. __ Fundameneal
S , _X Development (Component or System)
protderzy Sadowski,Fh.Dl. "X Demomstration (Experimental, Protatype, or
Troduction)
Stare Date; Completion Date: e Measurement Methodelogy
. Estimated __Seph.79 _
$ept.76 Actual o Funding:
Year Amaung
Project Summary: (Briefly describe the 1976 (actual): (231,024 =zi1)§!11597
goals, approach, expectud or actual results, 1977 {budget): (430,865 ")5212.‘1!?’928
report{s) penerated and the date{s) of 19 (forcenst}: -
i puglicétiog.) S 20,545 L " 1949093 - .
The housing estate "Biatoleks Dworgka' X 7etal Fumding Amount: (1,112,434 z1,)
ig being deasigned as a model estate T et TS e = AFEBIA - - - - - - - - -
with raspect to environmental prote- | COMMENTS:
e¢tion.Acoustic protection furban and

building/ is one of the elements of

complex treatments of the problems,.

Phase I: scoustic study of the territory and elaboration of ascoustic guideline
for urban developments in relation to highway syctems will be performed
by Merch 31, 77.
Phase II: that phase of investigations will include acoustic development of all
parts of the estate in relation to highways and designing and situation plan
of the buildings in the way conforer to noise control rayirements,
Phage ITT: that phase will include the study and agsessment of the result
obtained both with respect to acoustic elimate and other faectors of
environmental protection.

e At — e
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ilighway PManning and Land Management
Abbreviated Listings With Funding

%weden.  Consequences of Speed Standard and Intergection Design for
Secondury Links in Town Rond Networks, Lupnds University of Technology,
bept. of Traffic Planning & Engineering, Box 725 5-22 007, Lund 7,

Sweden. Sponsor: Lund Univeraity of Technology, Box 725, §-220-07,

Lund 7, Sweden. J, Colliander; 5. Lundberg; M. Reutherborg. Oct. 1976,
Jan. 1978. $40,000. The aim is to study effecta of various conbina-
tions of apeed standard and intersection design for secondary iinks in
urban roud networks on residents, roud users, ete.; such as noilse, safery,
costs, transport mede diatrlbution.

Sweden. Nolse Protection Plaps for Locsl Districts. Statens Naturvaardsverk,
Rationnl Swedish Environment Protection Board, Fack, 5-117120, Solna, Sweden,

Sigvard Tim. 1976. 1977. $33,000, (150,000 Sw Cr). The aim is to waerk

out guldelines to be used by locpl nuthoritles for noise pratection planning.

Weat Germany. Noise Protection in Planning for Reorganizatios. Chair for
Traffic and City Planning, Muenchen 2, Arcisatr, 21, Weat Germany. Dr.-Ing.
Karl Glueck. Jan. 1, 1974, June 30, 1974, $58,936, (139,000 DM). Check-
ing the practical use of a eity planning survey of noise levels when re-
organizing the urban acea.
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Highway Planning & Land Management

Canada

Project Title:

Land Use Planning and the Design of New Housing Developments Against Arterial

Traffic Noisc.

Perferming Orpanization Name & Address:
Ontario Minstry of the Enviromment
Noige Polluytion Control Section
135 Se. Clair Avenue West
Toronte, Ontario M4Y 1 P5

Sponsoring Organizacion Name & Address:

T e e R L T TR % ekt e A 7Y TN MR R S A

Conada
Principal Investigator(s): Type of Research Program:
H. Gidonmy Fundamental
J. Cheng Develapment {Component ar System)
Demenstration (Exparimental, Protocype, ar
" Production)
Storc Date: Canpletion Date: ___ Heasurement Methodology
Estimated
Actual Funding:
Year Amount
Project Summary: (Briefly describe the 1976 (actual):
gouals, approach, expected or acrual results, 1977 (budget):
repart{s) generated and the date(s) of 1578 (forecast):

publication.)

This paper examines in a quantitative fashion the implication of some new land use planning

Or Tatal Funding Amount:

- e e e e e T om om o= ow om om omow om om e

COMMENRTS:

concepts with respect to nolse when designing new residential developments adjacent to
arterial or major roadways. Comparisons based on actual nolse measurements on several exinting
residential developments are made between two distinct design concepts,

The uae of conventlonal noise control messurcs such as berms, walls and berm/wall combinationa
has gained wide acceptance over the last few yeara,

situations in which new residential developments are lecated next to busy voada is atrictly

However, their applicability to urban

limited by a number of Factors, Alternative solutlons are offered in this paper to enable

Plannera and designers of new residential subdiviaions in designing a more aceeptable sound

enviroment indeors and outdoors, The alterpative solutions to the conventional barriers
appear te offer improved dcoustlcs, economics and acsthetics,

Transcribed from the original.
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Highway Planning & Road Management
Canada

Project Title:

Ontarie Environmental Noise Control Program

Petforming Crpanization Name & Address:

Ontario Ministry of the Enviropment
135 5t. Clair Avenue West

Torontae, Ontario M4V 1 P5

Canada

Spensering Organizacion Hame & Address:

Principal Ipvestigator(s):

Jahn Manuel

Start Date: Conpletion Daye;

Type of Research Program:

Fundamental
Development (Component or System)
Demonstratjan (Experimental, Prototype, of
Production)

Measurement Methodology

Estimated
Actual _

Year

Project Summary: (Briefly deseribe the
goals, approach, expected or actual results,
report(s) generated and the date(s) of
publication,}

Funding:
Amount

1976 (actual):

1977 (budget):

1578 (forecast):

COMMENTS:

This paper presencs an overview of tho Province of Ontario environmental noise contrel
program, The legislation; the progresa of municipalitien in adopting and implementing
noilse by-lawa; the control of operarlonal nodse of velhicles; training courses in

environmental acoustics technology; land use and aite planning techniques are included

in the toplcs to be discussaed,

Transcribed from the original,
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Highway Planning snd Land Management
Canada

Projeoct Title:

A Planning Policy for Freewny Noise

Performing Orpanization Name & Address:

Ontarlo Ministry of che Environment
135 5t Clair Avenue West

Toronto, Ontario MAV 1PS

Canada

Sponsoring Organization Name & Address:

Principal Invescigator(s):

J. Manuel

Complerion Date:
Estimated

Sgart Date:

Type of Research Program:

Fundamental

Development (Component or System)
Demonstracinn (Experimental, Prototype, or
Production)

Measurcment Methodology

Actual

—— e

Project Summary: [Briefly describe the
goals, approach, expected or actual results,
report{s) generated and the date(s) of
publication.)

Funding:
Year Amount

1976 {actual):

1977 (budper):
1978 (forecast):

COMMENTS :

The Ontario government has taken significant steps towards implementation of

a provinclal noiae contrel policy covering lands in the proximicy to freewaya, The govern-

ment has algo announced & program for noise attenuation along strecches of certaln cxisting

freeways passing through established residential areas where prioricies and fepeibility

1s demonstrated, Addicionally, the responsibility for nodse control in new subdivisions

has been placed on the developer, The implications of this policy with respect to noise

control is discussed in the paper.

Transcribed From the original.
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Nighway Planning & Land Management
Czechoslovakia

Project Title;

Proposal of Regulations for the Decign of Settlements from the

View-point of Excesslve Tramsportation Nelse Protection

Performing Organization Name & Address:

Research Institute for Building
and Architectura,

Prague 1, Letenska 3,
Czechosloavakia

Spensoring Orpanization Name & Address:

Ministry of Construction,
Prague 2,

Na poericnim pravu 1,
Czechoglovakia

Principal Ipvescigator(s): Type of Research Programi
Ing. Ther, CSc., .. Fundamental
____ Devclopment {(Component or System)
_%_ Demonstratinn (Experimental, Prototype, or
Production)
Start Date: Completien Date: . Measurement Methodology
Ezstimated
1976 Actval __ 906 Funding
Yaar Amount
Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 {budget):
report(s) generated and the date(s) of 1978 (forecast);

publication.)

COMMENTS:

The proposal of Regulations concerning the physical planning documentation from the view-
peint of transportation noise protection has to serve as a provisional methodical instruction
for designing residential settlements as regards the protection of Inhabitents against
excesgive (ransportation noise. After their verification {npproximately within two yeara)
thesa Ragulatione will become a part of complex measures tv the decree of the Czech

Minigtry of Health regarding the heath protection of the population ngatnst disadvantageous

effects of nolse and vibrations,
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Highwny Planning and Land Management
Tsrael

oject Title:
Manning Petrol Station inafde Dwelling Districts,

rforming Organization Name & Addresis: Sponsoring drganization Name & Address:

The Dept. of Appl. Acoustics. The Neft-Institure
Israel Inst, of Technology Tel Aviv

Haifa, Technion City, lsrael
=incipal Invescigator(s):

Sehaudinisihky, L.H. X Fundamenrtal
Keller, 1, ~ pevelopment (Component or System)

Demonstration {Experimental, Prototype, or
Production)

Type of Rescaveh Program:

start Inte: Completion Date: X_ Measureapent Methodelogy
Estimated
1976 Aetual 1977. Funding:
Year Amount
roject Summary: {BEriefly describe the 1976 (actual):
oalse, approach, expected or aectual rosults, 1977 (budput):
eport {8) generated and the date(s) of 1978 (forecast);

abhlicacion.)

COMMENTS:

In developing eountries very often the necessity arises, to ercct "petrol statfon”
in dwelling districts. The nim of the study was to determine, by means of objective
meagurements, if and in which degree, the noise sitvation, st day and at night,
will become worse inaide nearby dwellings, compared with the copditiong before the
petrel station has been built. For this purpose, a twe track recording of 24 hra.
of an average day has bheen made.

Track I got the output of mierophone I, situnted at some distance (% 10m) from the
Atation, on the street, while Track II received the output of micr. II inside the
station. In addition, the traffiec flow and its composition (private cara, huses,
trangportera, motorcycles) has been recorded by obscrvers, The measuring results
have been evaluated with the aid of a computer, gilving Log; Llo; LSD; L90 and ng.

The report will be published at the end of this year.
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Highway Planning snd Land Mapagement
Netherinnds

Project Title:

Inventigation of Noige~Sensitivity of Various Receivers

Performing Organization Nume & Address:

Sponsering Organization Name & Address:

Ministry of Public Health and Environmental

Protection

Ansterdam, Netherlands

Principal Investigator(s):

Stare Date:

1978

Completcion Date:
Estimated

Type of Research Frogram:

Fundamental

Development {Compopent or Systenm)

___ Deponstration (Experimental, Prototype, or
Productien}
Measurement Methodology

Actual

Project Summary: (Briefly describe the

goals, approach, expected or actual results,

report(s) generated and the date{s) of

publication.)

Funding:
Year Amount
1976 (actual):
1977 (budpet):
1978 (forecast):

COMMENTS:

In order to establish the nalse zenes along roads which are necessary to prevent nolse
nuissance, a nunber of elementary planning conditions should be set up, which concerns
to be permitted within these zones must comply with, This project will investigate
human nolse-sensitivity in various situatlons, expressed in maximum permisnible noise
loads for each type of coneern or activity; these rules will then be incorporated into
the e¢lementary planning conditions,

Some attention will alsge be devoted to the noise~sensitivity of nature-protected areas.

Transcribed from the oripinal.
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Highway Planning and Lond Management
Netherlands

Project Tirle:

Working Out the Zoning System Along Motor Roads

Performing Orpanization Name & Address:

Sponsoring Orpanization Name & Addresst
Ministry of Fublic Health and Environmental
Protection
Amsterdum, Netherlands

Principal Invescigator(s):

Start Date:
1976

Completion Date:
Estimaced

Type of Research Program:

Fundameneal
Development {Component or System)
.—_ Demonstration (Esperimental, Protozype, or
Preduction)
Measurement Matheodology

Actual __

e

Project Summary: ({Briefly describe the

goals, approach, expected or actual results,

report{s) generated and the date(s) of

publication.)

Funding:
Year Amoynt
1876 (actual):
1977 f{(budget}:
1978 (forecast):

Or Total Funding Amount:

----------- e e w m m m o oee = = om

COMMENTS:

The Eill on Nolse Abatement contains a regulafion on the establishment of nolse zones
along the roads inslde of which maximum permissible traffic noise levels are applicable.
Acoustic research conducted inside these zones should make it evident in which manner
noigse levels can be kept below these maximum permissible levels, and the government
measures needed to accomplish chis.

This project will give {ndlcacions as to how, on the basis of existing knowledge and
exparienca, the zoning ean be worked out in detail. The results of ather research
projects will be incorporated Into the recommendatione of thie preject.

Trauscribed From che original,
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Highway Planning and Land Management
Norway

Prajece Title:
An Analysis of Different Nolse Abatement Strategiea

Performing Organization Mame § Address:

Institute of Tranaport Econemics

Royal Norxweglan Council for Scientific
and Indurtrinl Research

P.0,Box 6110 Etteratad

Sponsoring Organization Name & Address:

N=-0glo 8. Norway
Principal Invescigator{s):

Hulti-disciplinary team of engincers
and an economist

Caonpletion Date:
Estimared 1979/1980
1976 Actual

Start Date:

Type of Research Program:

Fundamental

Development (Component or System)
Demonstratien (Expacimenctal, Prototype, ot
Production)

Measurement Methodology

Project Summary: ({Briefly describe the
Boala, approach, expected or actual results,
report{s) generatoed and the data{s) af
publication.)

Funding:

Year Anount.

1976 {actual):
1977 (budpgez):
1878 (forecasc):

Or Total Funding Amount:

e = e e = = = e = s = = e om o ow oo

COMMENTS:

The overall aim of the project is to make an aesessment of the effecta of
different relevant traffic noise abatement mtrategies on a natiomal besis.
The analysis will investigate the effects with respect to noise reduction,
{(number of people exposed etc.}, the socio-ecenamic consequences and the

egonomic responsibllicy aepects,

The project will when completed propeee

more flexible noise standards and noise reduction measutes bnsed not anly
on measures on the emisslon /flmmision sfde, hut usaing trafiic management
techniques and different land use methods,

The project will to & large extent be based upon data obtained from the
traffic nolse mapping (1976) executed in connectlen with The Norwegian Road

Plan (NVP II).

Fivrst phase expected to be completed by end 1977,

Last year a study was completed which made an assesament of the existing

traffic neilse climate in 50 urban areas in Norway,

The analysis wos based

upon data from oan extensive traffic noise mapping exerciee carried out in

1876,

The project included a asurvey of the number of dwellings exposed to

different noilase levels and the costs involved 1f certain neise standards

should be satisfied.

The Institute has besides carried out a few iInvesti-

gatione of the effects diffesrent traffic management measures have on the

nolse climate for residentsa in urban areas.

Four case studlies have been

completed and considerable improvementa ¢an be attained (reduced number of
exposed reaidents) 1f traffic manapement messures wete introduced separatly
or in combination with other insulation measures as part of a more compre—-

hensive noiae abatement policy.

The application of traffic management

neasures will besides give other environmental benefits (leas pollution,
reduced external nolse etc.) as well as improved traffic safety.
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The Institute gontinues in 1977 the mopping and analysig of the
traffie nolse climate cuteide urban aveas in order to attain a
more complete national noiage elimate pleture. This will form
the baasis for the priority assessment of different noise abare-
ment measures Iin relation o 105 MiIl, N.Kv, (§ 1,978,200)
already allocated for this purpose.

The Institute i now embarking upon a more extensive study of

the nolge reducing effects of other traffic management measures,
For example: lorry-routes in urbap areas, prohibition of traffic
movements ipn special nolse sensitive areas at night or for certaln
categoriens of traffic, traffic restrictions etc, We started this
project in the summer at 1977 and aim to complete o number of
case~-studies by the end of 1978.

Transcribed from the original
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llighway Planning and Land Management
Sweden

“Jrojoect Title:

Iilet praject of mepsures againatl roud traffic noige

"Terforning Organizetion Name & Address:

Favirenmental and Fublic
Health Administration of

_SBiockholm. Sweden

Sponsaring Organlzation Nanme & Addrvess:

Principal Luvestipator(u):
A working proup with representutiiye

from Lhe authorities concerned

Complerion Date:
Estimated

Start Date:

Type of Neseaveh Program:

Fundamental

Development (Cou:poncmt‘ or System)
Demonstration {(Experimental, Prototypo, o
Iroduction)

Measurcnent Methodology

1976 Actuwal

Fenjecr Summary:  (Mriefly describe the
poalds, approach, expected or actual resules,
report(s) penerated and the date(s) of
pubilication,)

Fenmldng
Year Amgunt
1970 (atruat):
1977 (hudget):
1978 {forecast):

Or Total Funding Amount:

-------- o om w m wr  om m om o v o o o e

COMMENTSS

The project aims to cludy all aspects involved with nolse abatoment

from legal and ccoanomical to technical and meapurements of noise reduction

obtoined with the mengures. A few

aoctorp of roade and sirects are lreunicd

complately according io this plana,
The resulis will form & base for further steps of this kind within the town.
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Highway Planning and Land Management
Sweden

Project Title:
. Municipal Traffic Noise Abatement Frograms-oa Survey of Program and

Flanning

Performing Organizatien Name & Address:

Swedish Council for
Building Research
Stockholm, Sweden

Sponsoring Organizacion Name & Address:

Principal Inveatipgator(s):

Completion Dace:
Estimaced

Start Date:

Type of Research Program:

Fundamantal

Develapment (Component or System)
Demonacratinn (Experimental, Procotype, or
Production)

Measurement Methodelogy

Mar 1975
Actual _Feb 1976

Project Summary: ({Briefly describe the
goals, approach, expected or actual results,
report (s} generated and che date(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 {(budget):
1978 (forecast):

P e B

COMMENTS:

The object of thia atudy im
abatement programs, to inve
subsections of the prolect and, thirdly,

compilation of practical hints and ailds

Trageribed from the original.

to define the need for municipal trafflec nolse
stigate rescarch and development requirements in varlous

to draw up a working program for the
for use in municipal noise abatement.
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Highway Planning and Land Management
Switzerland

Profece Title: Emisslon Cadastre for Motor Vehicles in Switzerland

(Partinl Codastre Noise)

Performing Organization Name & Address:

Dr. Pelli & Co, Beratung in Mathematik
und Physik BMP

Hofwiesenstr, 18 Postfach

8042 Zurich, Switzerland

Sponsoying Organizarion Name & Address:

Eidg. Amt fuer Umweltschurcz
3003 Bern, Swilrtzerland

Prineipal Investigator(s):

Type of Research Program:

_X_ Fundamental

Development (Component or System)
Demonstration (Experimental, Prototype, or
Froduction)

Measurement Methodology

Starc Dare; Conpletion Date:
, Estimated 1977
Sepe, '76 Actual

Project Summary; (Briefly describe the
goals, approach, expected or actual resules,
report(s) generatcd and the date(s) of
publicacion,)

Funding:
Year Amount
1676 (actval):
1977 (budget):
1978 {(furecast):

COMMENTS:

The result of the study should serve to clarify how many persons and how large areas in
Switzerland nre subjected to a certain stross cuused by street traffic noise. The
cadaatre should help federal and local offfcials to introduce an orderly prevention
program according to priorities. Finally, rhe results should be a basls for subsequent

gatimations and prevention costs.

NOTE: Cadastre = official register of the ownership, extent, and value of real property,

used ns a basis of raxation.

Translated and transcribed from the original German.
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ilitghway Planning and lLand Management
Unired Kingdonm

Frojecct Title:

Applied Research at the Industrial Town of Darlington

Performing Organization Numa & Address:

Department of Environment
Noise Advisory Council
London, United Kingdom

Spensoring Organization Name & Address:

Principal Investigator{s):

Start Dare; Completion Date:
Estimated B
Sept. 1976 Ac:ual___sm_lu

Type of Research Program:

Fundamental

Developmant (Conponent or System)
pemonstracion (Experimental, Protetype, or
Froduction)

Measurement Methodology

Project Summary; (Briefly describe the
goals, appreach, expected or actual resu
report(s) generated and the dare(s) of
publication.)

The experiment 1s designed to show

benefita to be had from a concerted
application of known nailse abaremen
techniques, as well as noise abatenm
Zones,

les,

the

t

Funding:
Year Amount
1876 (actual):
1977 (hudget):
1978 (forecast}:

COMMENTS

ent

It 1s likely to inelude such measures as traffic management achemes and

public information programs oimed at encouraging noise-makers to behave more

respansibly.

Tranacribed from the original
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Highway Planning and Land Management
Abbreviated Listings

Sweden. Reporting of Traffic Noige in Landscape lUsing a Color Jet
Plotter, Foculty of Technology, Univernity of Lund, Dept. of Building
Acoustics, Fack §5=220 07 Lund 7, Sweden. Sponsor: Swedish Council for
Building Reaearch. Jan. 1975, March 1976. An application of "Davelop-
ment of a Method for Calculating Traffic Nolse", The color jet plotter
plots graph lines in the terrain and colers according to che different

sound levels which occur.

Wegt Germany., Introduction of Town-Zoneg with Restriected Traffic. Sponsor:
Federal Mindscry of the Interior, Benn, West Germony. 1977. 1979,

Weat Garmany. Noise Protection in City Planning. Insticute for Rural
Settlement Planning, Stuttgart Univ., Stuctgart, Keplerstr. 11, West
Germany, Dipl, Ing., Detlev Simons,
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H1GHWAY NCISE

HIGHWAY MODEL ANALYSIS AND

PREDICTION

See Also Pages:

65
133
138
251
259
282
285
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340
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Highway Model Analysin and Prediction
Australia

I'reject Title:

Community and Domesatic Noilse Environment

l'orforming Organization Name & Address:
W.A. Institute of Technology,
Hayman Road,

BENTLEY,
WESTERN AUSTRALIA G6lo2

Sponsoriug Orpanization Name & Address:

Princlpal Investipator{s):

I.H, Balley

Completion Date: Ongoing
Estimated

“Hrart Dates

Type of Research Pregram:

Furdamental

Develepment (Compenent or System)
Demonstration (Experimental, Prototype, or
I'roduction)

_X__ HMeasurement Methedology

Harch 1977

Actual

Frojeet Summary:  (Briefly deserlbe the
soals, apprnach, expecced or actual results,
repott(s) penerated and the doate(s) of
publication.}

AIMS AND OBJIECTIVEDS

1. To varlfy that existing traffic noise
predictive methods are valid in Perth.

-

ypesnpt I have o re

Funddng:
Year Amount
1976 (antual):
1977 (budper): 6200 §222
14978 (forccase) ($500 )} $555
Or Total Funding Amount:
- _‘.,.I -a.m- tr -ln;; Enuc;g;m;:-a financa for a
COMMENTS 'sophist¥c?tnd neisa analysis systtfm. At
vy on_currently held équipment.

Ta cvaluate tha distribution of neisc levels in the community.

o measure the extent of noise penctration into the domestic enviranment and to study tha
offect of factors such as the sound transmissicn loss of typical dwellings, construction

tochniques, people's life styles and weather conditiens,

APPROACH

1. The use of standard technigues to evaluate road traffic noise as a function of traffic speed,
composition, rate of flow andd distance from the road,

O

noise into front ané rear roomd, .

PROGRESS

2. The measurement of noise lewols outaide and inside homes due to traffic on nearby roads,
studying the affects of facturs such as open and closed windows and the penetration of

Focordings of nolse on a number of sites have been made and analysis is proceeding.
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Highway Model Analyais and Predictiop
Auscralia

“rojeet Title:

Tratffle Noise Prediceion Model Study

sarforming Organlzotlon Name & Address;
(¥AlY ROADS BIPARTILNT, BRTSIANE

JOINY
LELy =1 TY O (JOERZNSLAD, BRINEAND

Australia

Spengoring Orpandzstion Rame & Addresa:
LAIL MOADS DEPMRITAUT, DRIST/RR

AUSURA LT 1 O UGH DOARD
».C. HOZ 156

BAG 4 PUNAWADING  VICTORIS

vrineipal Investdgator{s):

G HCLLIEGCRTI
As L, BRCWY

~tart Dated

Completion Datet
Estimated

Type of Research Program:

Fundamental

Developnent  (Component or Systom)
Nemenstralfon (Experimental, Prototype, or
Praduction)

Measurement Moethodology

-/3/76 Actual _ _ -/0/77

TToject Summary:

(Briefly describe the
:0als, approach, expected or actual resules,

vepurt{o) gencrated and the dare{s) of

ublicatilon,)

Toor

1976

1977
1978

- -

Fundinp:
dmaung
{actual):
(hudpet):
(forecast):

COMMENTS: Munding han heen mainly concerned with
1. Epown's ealarr, C. oldlnmworih's caloey i8

carrled as an ovarhend,

The U,.', Depurtmrnt of the Fnvirenment has jublished » metiod of ealeulating Toad
traffic noiue levels {110} Irom » knowledee of teaffie paranctors aed rocdway

gootralry,

To test this predfeiion methed, 110 neise levels ware coleulrted for

17 sifes near the South Lnst Preewny, Brigh-ne, wvhere 24 hour noise lavel weasura-

meats had been made.

noasursd sinultanecurly wilh the nelse levels,
are covipared for eech half haur of the day at the 17 sitas,

Yood iraffin volumes used {n the caleulniions wers those

Predietnd rud neasured noise levels
hweoeuremest gites

jneluded loeiilons L cut, £1}1 snd st-rrade cross-kecticns of the [reevwey, coffen

with sites of very complex acoustical pgeometry.

vay ranged from 20 metres to 100 meires.
and mensured volucs wore observed under all site conditions, rnd the method can be
reconmended for adoption where prediction of L0 noize levels are required, at
legast for the range of traffic and geemetry conditions coversd in this study.

Paper:

“prediction of LPTE3 LEVELS (L10) near n ¥RUDAY™

a0

Distances of sites fram lhe [rees
General agreement between the nredicted

by ahove authors to be
presanted at Gth ARNS
nonferonce {Ti-jr?mnn) 8108 Apimant 1270
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Highway Model Analysis and Prediction
Augtralia

Project Title;
Hotor Vehicle and Traffic HNoise - Mensurement, Annlysis, Prediction.

Porforming Organization Name & Address: Sponsoying Opgsinleation ¥ e & Address:

School of srchitecture, Australion Resenrch Grants Committee,
Univergity of Hew South Wales, Dopartment Science,
P,0, Box 1, P.0. Box hhg,
KENSIRGTCK, N.S.We 2033 WODEN.  ALC.T. 2606
AUSTHALLA AUSTRALIA

Prineipal Ionvestipator (s}: Type of Research Program:

Assog. Prof A, Lowrence, % Fundamental

Hra. H.A. Burgess. Development (Component or System)

Nemonstration (Experimental, Prototype, o
Productien)

Start bato: Completion Dave: Measurement Methodology
1974 Estimatad 1977
Actual Funding:
Year Amount
Project Summary: (Briefly describe the 1976 (actunl): @ 9,923) $11,015
poals, approach, cxpectod or actual results, | 1977 (budget): (%$18,510) $20,546
report(s) generated and the date(s) of 1978 (forccast): (§14,354), $15,933
publication.) . m e m m e == e e m o mm - -
1, The oripinal aims of the nrroject Or Total Funding Amount:
The original aim of this project wos [ = = = = ;o = c o2 = = = o o m= = e = -
to detormine the contributions to the COMMENTS: g 0t terminated ot end of 1976,

noise emitted by traffic streams made by
individual vehicles in typical Australian urban situations., It was hoped that this
informetion would enable the aprproprinte tent pethods and the permissible moxipmum noice
emisalon levels for vehicles to be establiohed on a logicol bamin, In effect, these
levels should ba such that when these vehicles form part of o typical urban traffic
stream, the neise of the stream does not exceed acceptable community noise luvelsn (e.f.
as recommended in Australian Standard 1055 "Noioe agseasment in Residential Areas').

2, Progress in achievement of oririnel nims

Menaurements of trafrfic noiso hove been made ot over WD separate sites in the Sydney
Area. The Techniques for recording the Praffic compositicn and noise levels have
continunlly been refined with experience and as new equipment has become aveilable.
Basically, tho sound from a traffic streom is recorded on two or more channels
simultaneously. The microphones are located at varicus distances {rom the traffic flow
84 that the effects of distance ond shielding by barriers or buildings may be meascured.
A simultaneous detailed count of all the vehicles passing in ench direction in mode,
the vehicles being classified as:~ hoavy (more than two axies); medium {two axles, dual
tyres on the rear axle); light (two axle commercinl vehicles, single, tyres); cars;
buses; motor=-cycles, In addition o synchronised voice commentory is recerded on a
separate ¢hannel, with the aim of identifying wa many individual vehiclea no posgible.
The individual noise peaks on a level recorder chart can be related to particular
vehicles described in the voice commentary., These clearly identified peaks are then
analysed (using the Real Time Anolyser) to nccumulate data for traffic stream noise
aynthesis. The analysis of peaks frem the different recording positions is also used
to determine the frequency-dependent attenuntion resulting from distance and shielding.

For the development of methods of test for neise emission of individual vehicles it
may be necessary to devise more than one test to represent the noise emitted in
normal traffic.
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Highway Model Analysis and Prediction
Cannda

Project Title:

Traffic Noise

Porformiag Organizacion Neme & Address:

Mechanical Engineering Dept,
University of Manitobha
Winnipeg RIT 2N2

Canada

Sponsoring Organizartion Name & Addreas:

National Research Council of Canada/
Center For Transportation Studies

Principal Ipvescigator(s):

N. Popplewcll &

K. W. Yeaw

Start Dacte:
Qet, 1975

Completion Dace:
Estimated Jan. 1, 1978

Type of Research Pregram:

3. Fundamental

pevelopment (Component or System)
Pemonstration (Experimental, Prototype, or
Productian)

x_ Heasurement Methodelogy

Actual

Project Summary: (Briefly describe the

goals, approach, expected or actual results,

report{s) generatced and the date(s) of

publicacion.)

Funding:

Year Amount
1976 (accual): (59,000} §8,485
1977 (budget): ($9,000) 58,485
1678 (forecast): (§9,000) $8,485

CCHMENTS:

A method of predicting ch for traffic noise in urban situations has
been developed, The cffects of building shielding has been sssessed using a
geometrical acoustics appreach. Agreement between theory nnd [leld messurements
is guodz. Measurement methodology For urban traffic nodse is belng assessed presently,
1. K. W. Yeaw el al:Method of predicting Leq.
Journal of Sound & Vibration 53, 103 (1977)
2. K. W. Yeaw et al Shielding of Noise from atatistically stationary traffic

flows by mimple obstacles,
Submitted to Journal of Sound & Vibration for publication.

Also given at the Bth International Acousties Conference,
Madrid, Spain, July 1977.

Tranaeribed from the original.
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Highway Model Analysis and Predictien
Japan

Project Title: e Evaulation of Road Traffic Noise in Relation to Noise Power Levels of

Motar Vehicles

Performing Organizacion Numa & Address:
Traffic Safety and Nuisance Research Inatitute
Ministry of Transport
6=38-1 Shinkawa
Mitoks, Tokyo 181
Japan

Sponsoring Organization Name & Address:

Prineipal Investigaror(s):
Traffic Nelse Pollution Section
T, Ando

Comnpletion Dace:
Estimated Maxrch 1979

Start Date:

Type of Research Propgram:

Fundamental

Development (Component or System)
Demonstration {Esperimental, Prototype, or
Production)

Messurement Methodology

|

April 1976 Actual

Project Summavy: {Briefly desczribe the
Boals, approach, expected or actual results,
report(s) generated and the date(s) of
publication.)

Funding:
Year Ammount
1976 (actuald:  (¥8,600,000} $31,570
1977 (budget):  (¥17,018,000) $62,47)
1978 (fovecast)}: (#¥17,246,000) $63,310
Or Tatal Funding Amount:

- o e m o o e e e o e M ey o = em m =

COMMENTS :

In order to improve the practical results of nolse control, flow of traffie on general vonda
was ohserved and the noise was mensured, In parallel to this study, the asund output was
measured and studied to determine a simulation technique for traffic noise,

Publication;

Environmental Research in Japan 1978. Sepr, 1979,
Report of Traffic Safery and Nulsance Research Inatftute. March 1980.

Tranalated and transcribed frem the orlginal Japanese,
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Highway Model Analysis and Prediction

Japan
Froject Title; e e
crlculatien Model of Rond Traffic Nodae
Porforming Orgonization Namo & Addross: Sponsoring Orpanizacion Rame & Addresn:
Traffic Environment Section,
Road Division, Miniatry of Conatruction
Public Works Research Institute 1-3 KASUMIGASEKI 2, chiyodaku, Tokyo
4~12-52, ANACAWA, chibashi, shibaken, .JAPAN JATAN
Prineipal Investigator(s);: Type of Research Propram:
Kora KANEYASU _X Fundamental
Hiroshi NONAKA X Development (Companent or System)
Demonstration (Experimental, Prototypc,
Production)
Start Dare: Cowrplesion Date: Measurcment Hethodolopy
n - Estimated _31 March 1980
lst April 1975 Acrual Funding:
Year Amount
Troject Summary: (Brief{ly describe the 1976 (actual): US$ 120,000
goals, approach, expected or actupl vesules, | 1977 (budpet}: US§ 150,000
report(s) generated and the date(s) of 1978 (forccast);USS 150,000
publication.) e e e e m e m e m m . e = =
Or Total Funding Amount: US$ 750,000
COMMENTS

To estnblish a calculation model of noise levels from road traffic by studying
the following subjects:

{1) Social survey for evaluntion of rond traffic noise

(2) Study of calculation models in the urbarn arens

{3} Survey of effects and durability of noise barriers

Reports

K.KANEYASU ¢ Noise attepuntion by acouscic shicelding, Annual Report of Roads,
JAPAN ROAD ASSOCIATION, 1973, pp.8B-96,

X.KAHEYASU : Vehicle noise and tire noiee, Annual Report of Roads,
JRA, 1974, pp.78-85,
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itighway Model Analyais and Prediction
Portugal

Project Title:
Urban Holse Models

lerforning Organization Name & Addresss:

Laboraterio National De Engenharia Civil
Av. Brasil - Lisbon 5
Portugal

Sponsoring Organization Hame & Address;

Several

Principal Invesripator(s):

De, P, Martine Da Silva

Type of Research Program:

Fundamental

Development (Component or System)
Demonstratinn {Experimental, Protatype, or
Production)

Ry

Start Date: Conpletion Dace: Measurement Methodalogy
Jan., 1976 Estimated June, 1978
Actual Funding:
Year Amount

T

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report(s) generated and the date(s) of
publication,}

1976 (actual):
1977 (budgecr):
1978 (forecast):

Preparation of physical and mathematical models for the provision of the

characteristica of air and road traffic nolse, The mathematical model regarding air

traffic has beep concluded. As te the voad traffic model {t only contemplates

traffic flow with no interruptions and no obstacles {buildings or barriers) along the

rides. A model is being prepared which will include the presence of light signals

and take into account the existence of obatucles to propagation.

Physical models for the study of road traffic noise propagatisn using

electric sparks as sound sources are being utilized,

A report was presented to Internoise 77 (in Zurich) and a preliminary

report (im Portuguese), It is expected that the final repert will be ready by

March 1978,

Transcribed from the original,
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ilighway Model Analysis and Predictlon
Sweden

t Titlao:
Frojec ° Impact. Eovironmental Rffects from Urban Traffie

A L N T I N e A

Performing Orgunization Nume & Address: Spensoring Organization Name & Address:
Nerdisk Planeringskonsult AB Nordisk Planeringskonsult AR
Moelndalsvaegen 85 Il Hoelndalsvaegen 85 1
§-412-85 §-412-85
Goeteborg, Sweden Goeteborg, Sweden
Principal Investigator(n): Type of Resecarch Frogram:
B. Persson —_ Fundamental
K. Kristiansson ___ Development (Component or System)
—__ Dbemonstravion (Experimental, I'rotetype, or
Production)
Start Date: Complecion Date: Measurement Methodology
1974 Estimated 1677
Actual - Funding:
Year Amount
Project Summary: (Briefly describe the 1976 {actual):
goals, approach, expected or asctual results, | 1977 (budger):
report(s) generated and the date(s) of 1978 (forccast)!
publiecation, | o e e e e m e e e oo A e - = - P S,
{)_r-.rfl.il-p-rn.c-lizg_m:munr.: _§62000 L o
COMHENTS:

The purposes of this project are: Decerminatien of environmental impact
from urban traffic In terms of air pollution, noise, and energy consumption.
Design of a computer program that computes afr pellutant levels and noise
levels in the street environmenc. Evaluation of traffic planning with
respect to the environment, Comparison of various planning alterpatives.

PUBLICATION

The NPK Syatem. “Impncr. - Caleulation of the Environmental Impact of Road
Traffic Report 1975 Nordisk Planeringskonsult Ab

Transcribed from the original. 8g



Highway Model Analysia and Prediction

A computer program for the calculation and automatic drawing of contour
maps of road traffic noise has been developed, HRead, terrain apd buildings
are coded from existing maps and stored on discs. FEquivalent and maximum
sound levals are caleulated for a predicted cvraffic level and visuplized by
sound level contours drawn by a plecter. The nolse generated by a dingle
car driving along the road is ealculated ond visualized as a sequence of
pietures on a CRT screen. The acoustical consequences of changes In the
road alignment or the envirpament can be sgudied easily, Programs are now
raviased te reduce computer time.

; Sweden

; Projece Title: Prediction and Visvalization of Road Traffle Noise with Computer,

i CRT Screen amd Electronic Plotter

# Performing Organization Nume & Address: Sponsoring Organization Name & Addross:
; Chalmers University of Technology Chalmers Technical Universicy

i Division of Highway Engineering Fack §-402-20

f Fack S-402-20 Cocteborg 5, Sweden

¥ Goeteborg 5, Sweden

ﬁ Principal Inpvestipator{s): Type of Rescarch Program:

g G. Lannet Fundamental

g Development (Compenent or System)

¢ lemonstration (Experimental, Protetype, or
A Production}

5 Start Pate: Completion Date: . Measurement Methodolopy

f Estimatrod 1977

i Oct. 1971 Actual Funding:

1 Year Amount

3 roject Summary: {(Briefly describe the 1976 (aetuwnl):

ﬁ goals, approach, expected or actual resules, 1977 (budger):

| report(s) generated and the date(s) ef 1978 (forccast):

ﬁ publication.) | e e e e e e e e e e s m e = s m s e oo
% gg-Tgtzl_Funding Amount $25000

5 COMMENTS :

b}

¥

by

i

4

7

e

Saymiet

T

]
)

TR R T

Y i

Transcribed from the original g7



Highway Model Analysis and Predictien
Sweden

Peejeck Vitle:
Prediction model for noise levels of rond truffic

Performirpg Organization hame & Address: Sponsoring Organization Rame & Address:
The National PBoard of Physiensl Planning and |Nardie Ministrial Council (Mordiska Ministuerridet)
Building Posthoks 1477 Vika

Pack Osle 1

3-104 22 Stockholm Korge

fweden Ao B

Yrincipal lnvestigator €u): Fype of Benoarel Pragra Tt
stsea Blllcher Fundaicental

X Developrent (Compient or Svatem)
Denospstration (Gaperdnental, Prototy e, or
el tion)

Sturt tant T Cenplul fen Tate: ___ Deasurement Medchodology
| Est hsonted _Sept 77 -
Mareh 1876 Actuny T T T T R T T T e e
e L____ e e | ¥ear Amouit
‘ Projret husuarys  (Bricfly doscribe vh. 1970 (anoiual): (2007000 SwCy) $45060
. nuals, sppreach, eipeatod or actusl vesulty, | 1977 (hudperd: (100 COD SyCr) $22530
: report (6) pencrated and the date(n) of 1978 (forvecast):
publlention, ) Er e m m e e . e m e — e o e . -

COMHMENTS:

o*The project will end up with # jeint nocdic predicrion model,

o The model will be wsed out ol data knewn in a planning situation.

¢ The model will be of nomopgram type wirh necessary formulas For datorisation.

o The result of caleulntion will be piven as eguivalent level in JB(A) vith a precision
of + 37 dB(A).

o The model will have [ollowing parameters

= Rumber of vehicles

= Proportion of heavy vehicles

- Speed timic

- bistance frem roacd of veceiver

- Height above or below ground of roadwey
= Position and height of screens

~ lleight of receiver

= Scrcen wideh

— Type of pround betucen read and veceiver



Highway Model Analysis and Prediction
United Kingdom

Projoct Title:
Road Traffic Noise Measurement

and Predicefon in Restricted Flow Conditions

Performing Organization Name & Address:

Department of Clvil Engineering
Bradford University ,
Bradford, W. Yorks, United Kingdom

Sponsoring Organizoation Name & Address;

Science Research Council
State House

High Hollborn

Londot

Principal Investipator(s):

br, D. C, Hothersall
Dr. R. J. Salter
Mr. R. R. K. Jones

Start Date: Completion Datet

Estimated 10/78

Type of Rescarch Program:

Yundarental

Development (Component or Systen)
Demoparration (Experimental, Prototype, or
Productlon})

Heasurement Methodology

{1

10/75 Actval _

Project Summary: (Briefly describe the
pgoals, appreoach, exprcted or actual vesules,
report{s) generated and the date(s) of
publication,)

Measurement at sites where restricted trafflce
flow occurs have been compared with levels
predicted by the recommended methods and

Funding:
Year Amount
1976 (acewal):
1977 {budper):
1878 (forecaat):

COMMENTS :

digecrepencies found,
Computer simulation programs of traffic flows at
restrictpd flows are being developed, By use of
site may be calculatved,

Experimentnl work to obtaln single vehicle noise

various typen of road configuration producing
thege programa, the nolse level at an adjacent

levels as a function of vehicle acceleration

and velocity for incluslon in the simulation progroms s well advanced,

A8 a reault of this work it is hoped to improve
of restricted flow and to obtain a better unders
conditions,

REFERENCES

1) "Obgerved and Pradicted Traffic Nolse Levels
Hothersall, ®. R, X. Jopes, Proc, Australdan
W. Australia, Session 33, p. 31,

2} "Computer Simulation of Road Traffic Noise,"

the trafflec noise prediction procedure in areas
tanding of the operative parameters {in these

Around Road Junctions in the U,K.," D, C.
Road Research Bourd, 8th Conference, Perth,

R. R. K. Jopes, D. C. Hothersall, Proc,

9th International Congress on Acoustics, Madrid (1977), p. S54.

Tranacribed from the original.
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Highway Model Analysis and Prediction
United Kinpgdom

Project Title:
Noise apd Traffic Mapagement

Performing Organization Nume & Address:
London University
Imperial College of Selence and Technology
Depe. of Givil Enginearing (Transport)
Prince Court Road, London SW7

Sponsoring Organization Name & Address!

Transport and Road Research Laboratory

Uniced Kingdom
Principal Invostigator(s): Type of Researeh Program:

D. H, Crompten Fundamental

D. A, Gilbert Navelopment (Component or Systenm)
L. George ____ Demonstracien (Experimencal, Prototype, or
L. Meore, S, Simpson Production)
Start Date: Cenpletion Date: o Measurcment Mathedology

Estimated
Oct. 1972 Actual __ Funding:
Year Amount

Project Summary: (Briefly descride che 1976 factuald:

goals, approach, expected or actual resules, | 1977 (budget}:

report (s) generated and the date(s) of 1978 (forecasc):

pubiication,)

Noise levels fram urban traffic of a given
volume can vary according ta the layout,
traffic composition and other traffie

COMMENTS;

characteristics including level of bunching, speed, etc,. Traffic management measures can
aleo influence these traffic characteriscica and thus indirecely influence nolse levels,
The cbject is to devise prediccive modela relating rhese characteristicns (with interrupted
flow conditions) to L10 noise levels to determine optimum wayr, for a glven traffic volume,
of reductng LID levels, Preliminary results show that reductions of about 4 dBA and mere
bata from field surveys in a wide range

can be achleved by traffic management measures,
of situations have been collected and a preliming

ry prediccive LIO model has been developed,

whode standard error is about 1 5dBA. Improving this equation far peneral wse seems to
require stratifying sires in term of eraffic, layout and management characteriatics and
analyeing data in greatcer decail, In parcicular, vehicle speeds, traffic compositlons and

levela of service are being cleosely examined,

Publication:

"Noise and traffic management"
D, H. Crompton and D. Gilbert
Report to Department of Environment, 1971

"Noise and traffic management"
D, Gilbert
1973

"Noise from road traffic {interrupted flow) ~ two medels for prediceion of L)y levels

D, Gilbert
January 1973

Transcribed from the original,
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Highwny Model Analysfs and Predictioen
United Kinpdom

Projecer Title:
Traffic polse 1in the City of Bath and the Effect af the Proposed Last/West
Rellef Road on the Antlcipated Nolae Climate,

Performing Organization Nume & Address: Sponsoring Orpanization Name & Address:

Bath University
School of Architecture and Building Engincerifg
Claverton Down, Bath BAZ 7AY
Unlted Kingdom

Principal Invescigator(s): Type of Research Program:

W, Powell Fundamental

Development (Component or System)
Demonstracian (Experimental, Protetype, ev
Production}

Scart Date: Completion Date: . Measurement Methodelogy
Estimated .
Aug 1972 Actual ___Aug 1474 Funding:
Year Amount
Project Summary: (Briefly describe che 1976 (actual):
gouals, approach, expected or actual resules, 1977 (budger):
reporc(s) generated and the date(s) of 1978 (forecast):
publicatden.) | e e m e m e s m e m e e = e e mm e a- =
Or Total Funding Amount: (Under b 5,000)% 8398
To predict traffic noise levels and COMMENTS

establish realistic criteris of acceptable

nolse waing physteal measurements of the noise FORELNEr WICH BubJeetive Burveys, Computer
gimulation and model work may be used. A pilcture of che nolse climate will be bullt up by
noting traffie flow and recording and analysing samples of noise taken over an l8-hour

weekday, 6am to 12pm, at selected points in the City of Bath; the predicced effect of the
East/West relief road will be applied and compared with the present situstion, The results

of the survey will enable an investigation of the effectiveness of model and computer
techniques to take place and will provide valuable {nformation for such people as town planners,
enabling them to predict the effect thelr actions will have on future neise patterns,

Tronscribed £rom the original.
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Hiighway Model Analysis Predictien
United Kingdom

Project Title:

Prediction of Nolse Frem Freely Flowing Traffice

Performing Organization Nume & Address:

London Univ., Queen Mary College
Dept of Glvil Engineering

Mile End Road, London El 4NS
United Kingdom

Sponsoring Organization Name K Address:

Prineipal Investigator(s):

D. G. Powell
R. Navaratnam

Type of Rescarch Program:

Fundamental

Davelopment (Component or System)
Demopstratinn {(Experimental, Procetype, or
Productcion)

Measurement Methodology

Start Date: Completion Date: —_
Estimated pn.p 1978
Oct 1975 Actunl Funding:
Year Amount

Project Summary! (Briefly describe the
goals, approach, expected or actual resules,
report{s) generated and the date(s) of
publication.)

1976 (actunl):
1977 (budget):
1978 (forecast):

COMMENTS:

To appraise critically, compare and possibly improve existing methods for the predietion of
noise from freely flowing road traffic, Methods will be developed for the praediction of noise
levels from tratfle in unsteady flow and {n areas subjected to nolse from more chan one stream,
Fieldwork will include collecting data te validate prediction methods and to examine the
varigbility of measured traffic nolse parameters such as Lyg values,

. Transeribed from the oripginal,
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Highway Model Analysis and Prediction
United Kingdow

Project Title:
The performance of traffic noise prediction models in urban aitustions.

Performing Organizacion Name & Address: Sponsoring Organization Name & Address:
Greater London Council,
County Hall, Groater London Council

London, SE1 7PB

Principal Investigator(s): Typo of Rescarch Pregram:

Fundnmental

Development (Componcnt or System)
Demenstration (Experimental, Prototype, or
Praduction)

R.G. Banks

_x

Start Date: Completion Date: . HMeasurcment Methedology
Estimated
Jan, 1976 Accual CaLED 1B Fundiag:
Year Amount
Project Summary: (Briefly describe the 1976 {actual): 0,5 man years
goals, approach, expected ovr actual results,| 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication.) R R T

COMMENTS:

In the field of environmental noise , much of the work of the G,L.{. is concerned with the noise
from ndn freely flowing traffic, and for planning purposes a model wan required to predict notse
levels in these circumatances. A literature survey was performed to dotermine the extent of
existing work in this field. The results, (published in G.L.C, repert DG/SB/ESG/R,27) showed
the existance of soveral models for predicting noise from freely flowing traffic but very few
designed specifically for non free Tlow traffic, The performance of 7 of theae models (both
free and nen-free types) were tested at o number of aites in iondon, chasen to gve typieal non-
free flow characteriatics, The results (published in G,L.C. report ESG/EN/A.43) showed that 4 of
the 7 models predicted L'IO with a moen error of leas thao EdB{AF and a stpndard deviation of 2,1
or 2.2 dB(A)n
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Mighway Model Annlysis and Prediction
West Germany

Project Title:

City Development in Brunsbuettel, Present and Future Noise Stresses

Performing Crganization Nome & Address:
Institute for Sound and Vibration
Technology

Hamburg 70, Fehmarnstr, 12

Weat Germany

Sponseoring Organization Name & Address:

Principal Investigator(s):
Ing. Grad. Guenther Wilmsen

Coppletion Date:
Estimated

Start Date:

Type of Research Program:

Fundamental
Developrent (Component or System)

Demonatration (Experimental, Procotype, or

Dec 1,1974 Actual _ juze 31, 1976

Project Surmary: (Briefly describe che
goala, appreach, expectad or agtual resulrts,
report(s) generated and che dacels) of
publication.)

Production)
Heasurement Mathodolegy
Funding:
Year Amount

1976 {actual):
1977 (budget):
1978 (forecast):

- e m oM ooy ouoE o W oEm = w om = L

COMMENTS

Meagurementa to determine present noise stresses with preparation of
a noige map; computation to ascertaln future noise impact, on street

traffic and indusctry.

Translated and transcribed from the original German.
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Highway Model Analysis and Prediction
Weat Geormany

Project Title:

Traffic Nolse Prognopis im City Streets

Performing Organizaticn Name & Address

Muller Corp. Technical Consultants
on Acoustics

Planegg, Robert-Koch-5tr,ll
West Germany

Sponsoring Organization Name & Address:

Federal Transportation Ministry

Principal Invesctigator(s):

Dipl.-Ing.

Morst Wittmann

Type of Research Program:

Fundamental

Develapment {Component or System)
Demonstratinn (Experimental, Prototype, or
Produccion)

Scart Date:

Completicn Date:
Estimated

Heasurement Methodology

Actual

Funding:
Year Amount

Project Summary: ({Briefly describe the
goals, appreach, expected or actual results, 1977 {budget):
report{s) generated and the date(s) of

publicarion,)

1976 (actual):

1978 (forecast):

Or Toral Funding Amounc: (125,000 DM)
D e e e e m . e S.51,.000 - _ _ L oo o

COMMENTS :

Execution of a large number of noise level measurements In

city atreets under varied tvaffle conditions and traffic situations, The aim 1a to

check on the applicability of the prediction methods used up to now in respect to

traffic noises, which are based on measurements of free flowing eraffic traveling

faster than 60 km/h.

regard to urban traffic paceerns.

Pogsibly, development of better prediection techniquea in

Translated and transcribed from the origlanl Cerman,
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Hiéhwny Madel Analysis and
Prediction
France

Project Title:

Deacription and Prediction of Neise from Urban Trafflie

Performing Organization Name & Address;
Institute of Transport Rescarch
Center for the Evaluation of Research
on Nuilsances
109, Avenue Salvador Allende
§9272 Bron Cedex France

Sponsoring Organization Name & Address:

S.E.T.R.AL
C.,E,T.U.R.

Principal Investipgator(s):

B. Favre

Start Datet
Jan. 1, 1977

Completion Date:
Estimated

Typa

.

of Kesearch Program:

Fundamental

Development (Component or System)
Demonstration {Experimental, Prototype, or
Production)

Measurement Methedology

Actual Dee. 31, 1977

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
repart{s) generated and the date(s) of
publication.}

Year
1976
1977
1978

Funding:
Amount
(actual):
(budget):
(forecast):

COMMENTS!

Presently, only empirical approximate formulas are used for predicting noise from
automobile urban traffic, because of deflciency of the recently developed prediction

techniques.

In the first phase of research, therefore, the clements are to he assembled, which
are necéssary for betier understanding of noise emission and preopagation in a eity,
particularly at intersections. This witll be dope by integrating simulation daca

of the C.E.R.N,

Pefinition of essential parameters and classificatien by type of poaslble situations
and nolse levels as o function of the site, situation, and traffic control are te
follow the aynthesis., Selection of the parameters is to be made in connectlion with
the previous studies on noise from a pulsed traffie,

First, prediction tools (formulas and a mathematical model, 1f possible) urc to be

proposed and validated by measurements.

Translated and rranscribed from the original French.
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lighway Hodel Analvois and Prediction
Japan

) xct Title:
Project Title A Statinticnl Prediction of Arbitrary Randow Noisc and Vibracion Bistribution in

a Higher Level Region and a Simplified Hvalus}ien Frocedure of a Higher La Sound level,

Yerforming Orpanization Name & Address: Sponsoring Organization Rawe & Address:
Department of Electrical Engineering, N
Faculty of Enginvering, Hiroshima University, one.
3-8-2 Sendn-machi Hirvoshimn City 730
Japan nnd Kure fechnical College, 1-2-11,
Aga=Minami, Kure 737 Japan.
Principal lnvestigntor(s): Type of Regearch Program:
Mitsuo Ohta,
Seijiro Hiromitsu ~X_ Fundamental
and _x_ Development (Component or System)
Nobuyeshi Yoshino _&_ Demonstration (Experimental, Prototype, or
Production)
Start Dates Complation Dare: . Heasurcment Methodology
Estimared March, 1978,
Actual Funding:
Year Amount
Project Summary: {Briefly describe the 1976 {actual):
goals, approach, cxpected or actual results, | 1977 {budget):
report{s) pencrated and the date{s) of 1978 {foreccast):
publication.) It
This paper provides the statistical trecat- 1_3_:_'__'1'0::11 Funding Amount:
ment of random noise er vibrarion with the COMH;N;ST This wark Tshanéd o regulir explnsed
digital level fluctuation, which ia suitable * of the patlonal school of Japan,
to an estimation of level distributien within T
a higher fluctuation range. On the basis of the above theary, the simplified evaluation proced-
ure. of the higher La sound level is proposed by an intreduction of the conditionnl distribution
function. Namely, when -a random nolse or vibratlon 2 with the digivnl level of an arbitrary

distribution type can be considered as a sum of two different random processes, X and U, with the
digital level, a unified statistical treatment for the probability distributfon using a backward
difference type with respect Lo the resultant random fluctuakion, Z(=XH!), is exactly found,

Furthermore, we have expreimentally confirmed che validity of the present theory, not only
by means of digital sfwulation, but also two kinds of experimgntally ohserved strect nolse data
given by Dr.Morica and us,.
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Highwoy Model Analysils and Prediction
Japan

Vrofect Tivle: A Statiatical Theory Generalized by an Equivalent Model [or Nen-Stationary

Random Nofse Process and Its BHpgitpl Simalatton,

lerforming Organization Bame & Addrens: Sponsoring Organizatfon Rame & Address:
Department of Electrical Engineering,
Faculty of Enpglneering, Hireshima lUnlversicy, None,
3=8=-2, Sendo-machi, Hiroshima Cicy 730
Japan and  Kure Technideal College, 2-2-11,
Aga-tHinami, Kure 737 Japan,

Principal Investipator(s}:

Mitsuo Ohta,

Type af Rescarch i'rogram:

Seijire Hiromltsu ~X_ Fumtanental
and _X_ Dovelepment (Cenponent or System)
Tauyoshi Okica _X_ Pemenstratlon (Experimental, Pretoiype, or
Froduction)
start Date: Completion Date; . Measurement Methmdology
Letimated March, 1978
Actual Funding:
Year Mwount
Projoct Summary: (bBriefly describe the 1976 (actual):
goals, appreach, expected or actual resules, 1977 (budpget):
repert(s) generated and the date(s) of 1978 (forecast):
publicacion.) e s e m e m e om omom oM e — o e = = =
The random city noise which we cncounter Or Toral Funding Amount:
in daily life appears as a resulzant of diver-| =~ = = = = & = = = = = ~ L T T R

sified flucutuations of circumstances centaln-| COMMENTS: This work is based on repular expenses
ing mare complicated socdal causes rather of the natlonal school of Japan.
than pure physical enes. One of the typical )
examples ia seen in road traffic noise, whese temporal chanpes show always non-seationary property
Generally, o stationary random nolse process of arbltrary distribution type exhihics a won-
stationary property with che slowly temporal change of system parameters and/or input character-
istics. Whatever the couse of this non-stationary propoerty might be, {¢ eould he penerally ex-
plained by mean value [luctuations(d.c.component), and by fluctuations aroind a mean valuela,c,
component). The latter cause cannot be precisely Investipgated, In only the category of varl-
ance fluctuation, In this paper, we took o gencralized viewpoint of study on an arbltrary non-
stationary random nolse process( such as road teaffic noipe) formed by diversified causes of noo-
stationarity. An equivalent statistical polse model was proposed by simulacing the process as
n Tesultant of a random poise with fluctuating mean value and an output response of atime varylpg
emplifier to stationary random input with zero mean value, More precisely, an internal mecha-
nism of non-stationary vandom noise process may oftem be [nvestigated by introducing a statistical
nolse model Z2( &) = a(e)¥{(t) + B(t), vhere the temporal fluctuations of mean value A (¢ ),
the equivalent pain facror a (&) and the stationury random Input noise X(t) may exhibit great
arbitrariness on their probobility distribution forms, and be mutually correlated with ene another.
Next, a universal expansion expression of probability distributfen for this resultant non-gtia-
rionary random nolse process was explicitly derlved by taking the stavionary term into che Flesc

LOrm, In view of the arbitrariness of the fluctuating patterns of a{t) and ${¢) causing non-
stationary property, and the complexity of the mathematical expression iavelved, the validity of
theoretical expression is exparimentally by the methed of digital simulatian, Furtherwore, {t

is neticeable that the unified theory fntroduced in this paper is ebtained by very sinplificd
caleulus, and the engineering significance Is more {ntuitively acceptable,

This study was published in the Proceedings of the 25th Japan Nationnl Congress for Applicd
Hechanics(Vol,25, 1977),
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Highway Madel Analysis and Prediction
W Iapan
sroject Title: a New Method of Estimiting Representatlve Statisties of Random Noise by i
On-Line Freatment (Theory and Expeviment), :

serforming Orpanization Name & Address: Sponsoring Orpganization Name & Address:
Faculty of Engincering, Hireshima University, none.
3-8-2, Senda-Machi, liroshima 730 Japan and
Kure Techpical College, 2-2-11, Aga-Mipami,
Kure 737 Japan.
srincipal Investigator(s): Type of Research Trogram:
Mitsuo Olta,
Sizuma Yamaguehi, _x  Fundamental
Seijiro Iliromitsu and _X_ Dovelopment (Compenentsors System)
Kzzutatsn Hatakeyama, _X_ Demonstration {Experimental, drotolypsyedi :
droductinan) i
»tare Date: Complctien Date: — Heasureuent Methodelogy f
Estimated ;
Actual March, 1976, Funding:
Year Anount !
roject Summary: (Briefly describa the 1976 {(actual):
zoale, approach, expected or patual results, [ 1977 (budget): :
report(s) generated and the date(s) of 1978 (forccast): ;
wblication.) 0000000 | e e e e e st e e m e e e = mm - - . m— - !
This research provides a new mothod of Or Total Funding Amounc:
astimating the representative statistices of | - = = = = = mmm e m e mm e = e = s [
environmental random noise, such as the La coMmENTS; This work was bosed on regular expenses
sound level(a=5, 50, 95,,..), which are of the national schools of Juapan,

directly combined with the level probability
distribution form of noise.
The actual noise daty usually show tho divorsificd fluctuation patterns of lcvel probability
Hstribution form and also show the non~stationary behavicur in the passcge of time. TFirst,
+e intreduced a universal fromework of level probubility distribution of statistical non- ortho;o-
aal expression, which has an arbitrary probability distribution as the first term and many
sarameters as the coefficients in the series oxgansion. The estlmation method for the Ly sound
:evel was' piven as u recurrenco nlgorithm, which was based on the reccurence medification of
:xpoansion coefficients of the nbove series exprossion. Thus, this method gives an on-line
Jrocessing of ohserved noise data, which is suitnble for the utilizatlon of a digital computer.
The estimation procedurc presented were experimentally demonstrated by applications to actual
-ond traffic noise dutu observed in Hiroshime City,

This work was published in the Journal of the Acoustical Society of Japan, Vel, 32, No. 3,
ap. 161-164(1976) (in Japanose),
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Highway Model Analysis and Prediction
Japan

Project Titde: A grapeaatical Fundamental Theory Subtable to the Observed Level Distribution
of Noise and Vibration with Dipital level and its Experiment

Performing Organization Name & Address: Sponsoripg Organization Wame & Address:
Faculty of Engincering, Hiroshlma tniversity,
3-8-2, Senda-machi, Itireshima, 730 Japan, and
I-’nculty of Engincering, llireshinn Denki Nona,
Inatitute of Technology; 595,Nakano,Senopawa-
cho, lirashime, 739-03 Japan, "
“Principal Investipater({s}: Type of Rescarch Pregram:
Mitsuo OUTA,
Masafumi NTSUIMURA and _X Fundamental
lHirofumi IWASHIGE, ——_ Dbevelopuent (Component =p=fiyertean)
_X_ Dumopstration (Experfmeontal, Pecioiypoy
Produotivn)
Start Date: Completion Datc: X Measurement Methodology
Estimated March, 1978. .
Actwal __ Funding:
Year Ampunk
Project Summary: (Brieily deseribhe the 1976 (actual): -
goals, approach, cxpected or actual results, 1877 (budget):
report(s) generated and the date(s) of 1978 (forecasc):
publication.} e - . .. ——
In this paper, we theoretically consider Or Toral Funding Amount;
the statistical treatmene of random nefse ] — = = = = = === == R R
or vibration level distribution suitable COMMENWTS: Thig work 1s hased on regular expense:
to the actual sitvarion and where the real of the natfonal schouvls of Japan,

experimencal dara are created in o form of
digital level and Finite number.

When a random nelse or vibration with a digfital level Z of arbitrary distribution type can
be considered to be the sum of two different random pracesses X amd U with digieal level as a
result of the matural internal structure of the fluctuatfon or the amalytleally artificial
elassificativn of the fluctuation, a wnlfied staristical treatment for the probabilicy
distribution of the resuleant random fluctudtion Z({=X+U) is fntroduced exactly in n new [orm
of expansion terms.

We have experimentally conflrmed the validity of our theory not only by means of digital
gimulation but nlso from vesules of roud traffic noisc data In Hiroshima City.

Thia study was published in the Journal of the Acoustical Soeiety of Japan (Vol,32, No.9,
1976) in Japnnese,
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liighway Model Analysis and Praediction
Japan

Ureject Title! An Estimatfon Theory of Level Distribution over o Lonp Time lnterval
on the Dasis of Loevel DHacrfbution owver o Short Time Iantcrval In a
Urhan Noise Mepsurement and Tes Experiment

Performing Organization Name & Address:
1, Faeuley of Englnecring, Niroshima Universiq
ty, 3-8-2, Senda-machi, Hiroshima 730,
Japan.,
2, Hireshima Denkl Institute of Technology,
Senogawa~-che, Hiroshima 73903, Japon.

Sponsoering Organizatdion Name & Address:

nong

Irincipal Investcipator(s):
Mitsuo Ohta (1),
Hasafumi Nishimura (2} and
Tsuyoshi Okita (1}.

Start Date: Completion lace:

Type of Researeh Program:
_X.. Fundamental
Development {Component or System)
X_ lDemonstration (Fxperimental, Rrototypes=os
Ppoderepiamge—

X Measurcment Hethodology

Estimated Mareh, 1978

Actual

Funding:
Year Amaunt

froject Summary: (Briefly deserilbe the
neals, approach, expected or actual results,
reporc{s) generated and the datc(s) of
aublication.}

In this paper, concerning the actual road
traffic noise with many different types of
Jevel distributfons, a new trinl of dtatistiea
Treatment to estdmate che nolge level distri-

1976 {(actual):
1977 {(budget):
1978 (forceast):

COMMENTS:

pution in o long term interval on the basis of

an information of neise level statisties (with high degree of experimentul relfability) in a
short time interval is firscly conaidered from the theoretical view-paint, That is, the above
estimatfon technique {8 mainly founded on the use of the newly established probability expression
in the form of scatistical oxpansion sefies, The expression has an arbitrary number of nonsta-
zionary parametere to be universally available for arbitrary nonstationary forms of the traffle

aniae fluectuation over a long periled of cime.

More explicltly, in this wnified expression, the

stationary term is taken in the first term and many nonstationary factges are reflected successi-

vely in the secend and higher order exponsion terms.
wo cxplicit expressions of level‘distributions over a lonp time interval on the basis of
tevel distrdibution over a short time interval ave devived,  This is a special applicatien
of the above peneral theory. Tn the derivation, twa fundamental and typical view-polnts of
modeling an actual random time series are polnted owt. Ope is to regard the time serices as
aultiplicable, and the other is to regard it os addicive,
Finally, che validity of the above estimacion theory is experimentally confirmed by applylng
it to data of actually measured road traffic noise. The experimental result is in good agree-
ment with the theory,
This work was published in the Journal of the Socicty of Instrument and Control Engipecrs

{Vol.12, Ko.3, 1976) in Japancsc.
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Highway Model Annlysis and Prediction
Japan

Projeet Ticled g qeneralllzed Expression as the HeJtivariate Joine Frobability Distribution
of Stace Varloblds ror a Stochostic System with Quantlitized Level and lee

Applicprion_to City Noise Heasurpaent

Performing Oppanization Name & Address: Sponsoring Organizatien Kame & Address:
Faculty of Easineering, Hiroshima lUniversity,
\~8~2, Scnda-machi, Birashima 730, Japan, noneg
iirvoshima Denki Institute of Jeehnology, Nakann,
senogawa-cho, Hiroshima 739-03, Japan.
arima Labor Hygiene Consulbant,
Lrineipnl Investipator{s): Type of Rezmesrch Progran:

Mitsuo Ohea (1)

Masafumi Nishimura (2) and X Fundamental

Toshihare Arima  (3) " Development (Component or System)

_X_. Demonseration (Experimental, Irototyporswr
Brodustirm)-,
Start Date; Completien Datve: X Measurement Mothodology
Estimated March, 1978 -
Actual Funding:
Year Amount

Project Summary: ({(Ericfly describe the 1976 (actual): T
go2ls, approach, expected or actual reosulta, 1977 (budpet):
report{s) generated and the date(s) of 1978 (forecast):
publication.}) | e e e m mf o a .- - — =

Tt is a wellknown fact that whole informa- Or Total Funding Amount:
tion. on the statistical property for BEOLE | = = = = = = = o o o e e - m m e .- e - -
variabhles of a stochastie econtrol system ean COMHENTS ¢
ae derived by finding first  the multivariace
jodnt probability densicy function of thelr vartalles, From Lhis polnt ol vItw, Wi have reportod

in the previous paper the unified explicit expression of the Jolint prebability density function
ror state variables, However, nowadays it 1s very aften to measure the actual random data (e.g.,
the read traffic noise measured by a sound level meter) in o form of digical level at descrete
rime, Furthermore, for these digitnl level data the use of digitnl computer s essential in

the varicus statistical evaluations and in the extraction informaicion, In thia paper, we firstly
zive the theorotical considerat{ion on the joInt probkability funccion and {ts Jaint factorial
momente suitpble to the actual sftuation thac the real experimental data are taken In a form of
digital level and finite number,

Comporing with the correaponding theories in the case of continuous level distribution, the
above theoretical result 18 characterized by some speeifie features: (1) This result has n form
of difference type instead of differential type Ih its expression, Therefore, the experimental
frequency distribution P, (x) can be directly used with keeping 1ts crude numerical form.

(2) When the difference operation is actually done fn the practical appliention, the infinite
series type expoansion expression is exactly truncated with [infte number of cerms. (3} As a
specinl case of letting the level width tend to 0, the above theory dncludes the wellknown
expressions in the continuvous level form,

Finally, wa have ¢xperimentally confirmed the validicy of our theory not only by moans

of digital simulation but alse by two kinds of experimentally ohtained road traffic noise
data in Hiroshima City,

This study was published in the Journal of the Society ef Instrument and Control Enginecrs
(Vol.13, No,3, 1977) in Japanese,
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Highway Model Annlysis and Prediction
Japan

. rrejeet Title:  poly_Frequency Spectral Analyuis Por the Roud Traffie Noise Bused an
: the Filiered Poisson Process Model{Theory und Simulation Experiment}.

verforming Orpanization Name & Address: Sponsoring Organization Name & Address:
Fuculty of Engineering, Hiroshima University, Hone,
3-8~2, Senda-Machi, Hiroshimas T30 Japan, and
Kure Technical College, 2-2-11, Aga-Minami,
Kure 737 Japan.

= srincipal Investigator(s): Type ol Research Proprani
A Mitsuo Ohte,
3 Bizumn Yamaguchl and X, Fundamental
Seijiro Hiromitsu, _X. Dovelopment (Ssmusensmi=ess, System)

X_ Deaonstration (Experimental, sBeototypimoss

stark Date: Completion Date; —._ Heasurement Methodolegy
Estimated March, 1978.
Actual Funding:
‘. Year oun
“ “roject Summary: (Briefly describe the 1976 (actual): -
; zoals, approach, expected or actual results, | 1977 (budpet):
Teport{s) gencrated and the date(s) of 1978 (forepasc):

ﬁ subldcatdion.) ] e e e e et e e e e m r e e m e mw e ————-
{

There may be necessarily two englneerdng | T . o _ _ .. _ .. _ _
features of envirenmental rond traffic neise:] o pune. This vork is based on regular eipenses
the level probability distribution in the ' of the nncionnl schools of Japan.
single-variate form and correlatjon character
isties in the multi-variate form, For the proctical purpose of the envirenmental noise control,
both chareceteriotics must be considered within a realistlic model for read traffic nolae.

e estimation with respect to level statistics of road traffic nolse fron freely flowing
complex road traffic consipting of various types of vehicles on a multi-lane road, can be bused
on the statistical Leguerrc expansion series expression, Many parameters and nssumed atatistiles
of rond traffic noise arereflected In emch coefficicent of series expanslon, which can be
caleulated by use of eumulant fomulas of noise intensity, Also, using these formulas presented,
the equivalent vehiele number and equivalent acoustic power can be decided using nomographs that
make the stalistienl treatment of complex road traffic noise become much more simple, in the
by apecific senue of equivalence such important noise standard indices no NPL(the nolse pollutien
4 level), k,(Laq sound level} and hipher order cumulants,

i The estimation of correlestion properties and poly-spectrul functions was carried out by intro-
§ ducing the Tiltered Polgsen process model for the formation of temporal noise intensity wave,

M Auto-correlntion and higher order correlation and poly-spectral functions are exactly derived

! for a basic road traffie model consisting of two different types of vehiclea on a single-lane

- rond, ‘Those formulas can be employed for the evaluatlon of nolse, the design of noilse shielding
" barriers, the detection of volees in noisy fieclds, the 1deptification of actual noise fields
aurrounding the rond, ete,

The results of the theory developed here are confirmed by comparison with the simuleted duta
of road traffiec nolse for heterogeneously intermixed road traffic and uniferm envirenmentul

fepturea,

This work was reported in the IFAC{International Federation of Autematie Control) Symposium
on Envirenmental Systems, Planning, Design and Centrel, which appeared in its Preprinta, page
4T7-48h (Aug. o 29TT).
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Japan

froject Titlet A Unified Statistical Treatment for, the Multivaviate Joint Probability
Expression of Gereral Random Processes in the Form of Finite Expansion Terms,

rerforming Organiration Name & Address Sponsoring Orpanization Rame § Address:
Faculty of Lngineering, Hivoshima University, Nene.,
3-8-2, Senda-Machi, Illroslulna 730 Japan, and
Rure 'Ieclmlcﬂ College, 2-2-11, Aga=Minami,
Kure 737 Japan.

Frimcipal Investigator{s): Type of Hesearch Yrogram:

Mitsuo Ohta, !
Shizuma Yamaguchi and _¥  Fundamental
Scijirvo Hirvonitsy, _X_ Development (Component or System)

_x_ Demenstracion (Experimental, Prototypz, or

Production)

starr Date: Completion Date: . Heosurement Methodology
Estimated November, 1977,
Actual Funding:
Year Amount
Broject Summary: {(Briefly describe the 1976 (actual): T
moals, approach, expected or actual results, | 1977 (budper):
report(s) penerated and the date(s) of 1978 (forcpast):
publication.) —_—— e e — = - - e == e e — .-
Or Total Funding Amount:
In the previous study, we have proposed the | == — — =+ = =~ m 0 =t - - Fm i a -
unified explicit expression of the multivariaty COMMENTS:This work is hased on regular expenses
orobability distribution expressjon for of the national schools of Japan,

arbitrary randem processes, This probability expression has been derived in the general Torm of
stotistical infinite series cxpunslon expression by gencralizing several well-known results: the
arehability expression of a nonstationary random process with mean vatue fluctuarion, the muui-
varinte statjstical lemite or Laguerre series expansion type cxpression and another probability
-xprcssion using multi-dimensional Hermite polynomials duc to Kuznetsev ct at. Those prebability
axpressions have been also experimentally demenstrated te be accessible to arbitrarily complicated
rendom phenomena such as random traffic noise and randem vibrotion, This foct means that they
nlay a fundamental role In the statistical treatment of randem phenomena because of their
generality with mathematlcal justification, The truth is, howdver, that, in practical .lpplzcntmns,
the exact evaluation to the truncation errar of series expression is always important, since a
statistical expansion expression will be imevitubly amployed in the form of a finite number of
sXpansion terms, From the above viewpoint, when a multivariate random noiso or vibratian processcs
2f arbitrary distribution type can he considered to he respectively the sum of two different
vandom precesses as a result of the natural internal mechanism of the fluctuation or the analyti-
zally artificial classification of the fluctuation, a wnified statistical treatment for the joint
'vrobnbllity distribution or joint moments of the resultant random fluctuation is introduced
sxactly in the form of finite expansion terms,

Furthemmore, we have cxpevimentally confirmed the validity u{ the present thcory not only by
neans of dlgltﬂ.l simulation hut also by experimentally obscrved roud traffic noisc data in
siiroshima City, The exporimental results clearly show the good agreement with the theory.
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Highway Model Analysis and Prediction
Japan

Project Tirl2: » ypified Study on the Multivariate Joint Probability Expression and Its
Linear Trameitional Property for the State Varinbles of Stochastic Environmental
S

Performing Qrganlzation Nume & Address: Sponsoring Organization Name & Address:
Faculty of Engineering, Hireshima University, Nane.

3-8-2, Senda-Machi, Hivoshima 730 Japan, and
Kure Technical Callege, 2-2-11, Aga~Mipnami,
Kura 737 Japan.

Principal Investigator(s): Type of Research Program:

Mitsuo Ohta,
Sizuma Yamaguchi and
Seijire Hiromitsu,

xFundamental
x. Development {GonmangRfixse Svstem)
» Nemonatration (Experimental, Brotodpmaysss

Breducbiand
Start Date: Ceppletion Date: —. Measuroment Methodology
Estimated March, 1978
Actual Funding:
Year Amount
Project Summary: (Briefly desaribe the 1976 (accual): -
goals, approach, expected or actual resules, [ 1977 (budget):
report (s) generated and the date(s) of 1978 (forecast}!
publication.) - h m i o mmE et nE—mem— e -
Most of random phenomena in the noise envirenf Of Total Funding Amount:
mental syatem exhibit conapleuous non~Gausaian | = = == = = @« == = =~ e
distribution and nenstationary properties, On | COMMENTS: This work is based on vegular expenses
the other hand, whether the stochastic nolse of the natianal ahkeools of Japan.

environmental system is stationary or nenatationary, every information on the statistical proper=
ties of the system can he detived by [inding the multivariate joint probabilicy density function
of state varilables describing the system.

From this point of view, firscly, the unified explicit expresslon of the joint probability
density function for the state varlables of the nonstationary syatem is found in the general form
of statistical orthogoral and nonorthogonal expansion serfes. It is derived by generalizing our
previous result on the joint probability density funcelon in a form of two kinds of multivariate
statiscical Hermite series cxpansion due to M, Ohta and P. I, Kuznetsov, et. al. Next, by using
the above theoretical resuler, the new explicit expressions of multivariate joint probabiliey
density and multivariate joint moment functiona for the output response are exactly derived
without zny simplification of the problem and any approximation of the analysis, in the case when
a general nonstationary random signal with arbitrary prebability distribuclon form and correlation
functions as passed through an arbitrary stationary linear system with flnite order. An effect
of vandom input and eystem characteristies is cencretely reflected in the expansion coefficients.

Finally, the validity of our theory for the multivariate statistical treatment of environmental
noioe system is experimencally confirmed by use of actually observed data of the nonstationary
random traffic noise and a digital simulation technique,

This work is to be published in the Tramsactions of Electronics and Communicarion Engineers of
Japan, probably by the end of 1977, in Japanese.
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Highway Model Analysis and Prediction

Japan o

Yroject Titled s gyyisricnl Annltysis of Nopstationary Random Noise in View of Temporal Change
of Cumulants and Its Application to Dynamical Prediction of Lg

Yerfornlng Organization Home & Address: Sponsering Organization Name & Address:

Faculty of Epgincering, Hiroshima University, Nonga,
3-8-2, Sendp-Machi, Hireshimoe 730 Japan.

Prineipal Ipvestipator{s): Type of Research Program:
Mitsuo Chta,
Shizuma Yamapuchi and _X_ Fundamental
Toshiharu Arima, _X  Developrent (Companent or System)
X_ Demonstration (Experimental, Prototypz, or
Production)
start Date: Completion Date: _X_ Measurement Merhodology
Estimated
Actual _Apr. 1877 Funding:
Year Amount
Projeet Summary: (Bricfly deseribe the 1976 {acrtual):
soals, appreach, expected or actual results, [ 1977 (budget):
report{s) generated and the date{s) of 1978 (forecast)!:
publication.) | ke ke e e e e e e m e m e e e e, — = -
Or Total Funding Amount:
In this work, firstly, a unified theory of et e e e e e o o e e e e
the statistical tr?ntmcrjt.of the probability COMMENTS: This work is based on regular expenses
distribution function is introduced in the of the_nationnt schools of Japan.

case wherc a genoral random noise of arbitrar
distribution type exhibits the nonstationury property with arbitrary temporal chanpe of various
cumulints by generalizing previcus studies of nenstationary property with fluctuation of mean
value and/or variance, As the result, the purpose of finding an cffect of nonstationality due
to temporal change of cuwnulants on the output probability distribution, the cxplicit expresstons
of cunulative distribution function and prohability density functien in the geneval form of
statistical expansion sories taking tho stationary term into the first term are derived, The
nonstationary effect coused by the chauge of various cumulants is concretely veflected in cach
expansion coefficient of the second and higher terms in the above oxpanston expression, The
validity of the above theorctical result is also supported experimentally by the nonstationary
random traffic noise observed in Hiroshima City.

Next, a new approach tewnrd the dynamical predietion prohlem of L. is considercd by use of
the above universal expressien of probability density function for arbitrary nonstatienary
randem noise level, The usefulness of our theoretical prediction method is confirmed experimenta-
ily by applylng to an actual ponstationary random traffic noise level,

This work was published in the Journal .of the Acoustical Society of Japan (Vol.33, No,4.
April. ,1977) in Japanese,
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Jonin —_

reeject Title! A ypified Study on the Drediction Prollem of Road Traffic Noise with Various Types
of Vehicles and Multi-lanes on a Resd of Arbltrary Lenpth(Theory and Sinulntion
Bxnpyiment)

serforming Orpanization Name & Addrous: Sponsoring Organizatien Name & Address;

Foculty of Enpincering, Hivoshima Unlversity, Rone.

3-8-2, Semla-Muchi, Niroshima 730 Japan and

and Kure Technical College, 2-2-11, Aga-

Minami, Kure 737 Japan,

#rincipal Investigator(s): Type of Rescarch Program:
Mitsuo Chta,
Sizuma Yamguchi and —&_ Tundamental
Seijira Hiromitsu, X% Deovelopnent {(Gemponsnb=esySystem)
X Demonstration (Experimental, Hrovolypes—on
Broduotion)
starr Date: Complecion Date: ——. Measurement Methodology
Estimated
Actual Sept., 1976, Funding:
Year Amaunt
rroject Summary: (Briefly describe the 1976 (actual):
moals, approach, expccted or actual results, 1977 (budget):
report(s) gencrated and the date(s) of 1978 (forepast):

aublieatdion.) L e e e e e e e e e e - -

In this resonrch, firstly, s new trial teo
solve the prediction problem in terms of the | — = == — = e e = = o m e e o e = == = -
lower and Eighcr ordeg cumulants of noise COMMENTS: T?‘S}W‘”‘k Was !";bedl Dnlwl";l:;? expenses
:ntensity and the level probability distribu- of the natlonal schools of Japan.
tion in the general form of statistieal Laguerre expansion scrics is theorotically considersd in
connection with the internal structure of road traffic noise,

More concretely, the above road traffic noise is considered in cases of the arbitrariness of
the mumber of lanes of rond and types of vehicles, the ratio of intermixture of vehicle types, the
average number and the acoustic power distribution of vebicles runninp with proper mean velacity
on the respective lane of rond, the length of straight interval of road and the distance from the
cbservation peint,

Next, tho equivalence problems are discussed that is to replace the multiple lanes of rond and
tho various types of vehicles with a specific lone and a specific type of vehicle. Some examples
of nomogruphs for calculating the equivalent vehicle number for a specific sense of equivalcnce,

The validity of the present prediction theory is also supported by use of dipital simulation

technique,

This work was published in the Journal of the Acoustical Society of Japan, Vol. 32, Na, 7,
pp. 403-412(1976) (in Japaness),
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Highwa{ Model Analysis and Predictipn
Netherlands

Project Title:

Research on Life-slze and IF Poassible Scale-Model Buildings Concerning Their
Acoustic Orientation to Nearby Reads and te Each Other

Performing Organization Name & Address:

Spensoring Orpandzavion Name & Address:

Ministry of Transport and Public Works
Amsterdam, Netherlands

Principal Investigator(s):

Start Dare:

1976

Completion Date:
Escimated

Type of Research Program:

Fupdamental

Deveclopment {Companent or System)
Demonstration (Experimental, Protetype, or
Production)

Measurement Methodology

Actual

Project Summary: (Briefly describe the

goals, appreach, expected or actual results,

report(s) generated and the date(s) of

publication.)

Funding:
Year Amaunt
1576 (actual):
1977 (budget):
1978 {(forecast):

COMMENTS:

In making predictions of noise levels in apaces berween buildings near motor roads, there
is always the difficulty rhat echoes from buildinge and sound waves curving over and around

building create complex fielda of sound.

fesearch is needed in a number of life-size sicuations and, for the sake of convenience,
research on scale models may also be conducted.

The data abtained from this research may be compiled inte a cemputer programme in order

to make prognosis of noise levels,
to prevent nolse nuilsiance.

The data may alse he used for wrban development planning
In addicion to the evaluaton of the research methods used, a

pumber of common parcel layout or land allotment forms will be assessed acoustically.

Transcribed from the original.
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Highway Medel Analysis and Prediction

Nerherlnnds

Froject Title:
Investigation of Sound Transfer at Greater Distances

Sponsoaring Organizoation Name & Address!
P

Ministry of Public Health and Environmental
Protection

Ministry of Transport and Public Works

Ammterdam, Netherlands

Performing Orgapnization Name & Address:

Prineipal Invesatigator(s): Type of Research FProgram:

Fundamental
Development {Component or System)

Production)

Demonstracion {Experimental, Prototype, er

Start Date: Complecion Date: Measurement Methedology
Estimated
1976 Actual Funding:
Yaar Amgunt
Project Summary: {Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budgot):
report(s} generared and the date(s) of 1978 (forecast):
publiecatdion.) | = e e e = - R R R RPN - - -

Or Total Funding Amount;

COMMENTS;

The methods developed by TNG of praediering voad craffic noise are reasonably reliable

up to a diastance of some 200 mectres from the rond; ofrer cthat distance, the ground tends
to ahsorb a cartain amount of the sound waves, heavily influencing the resulets of the
prognoais. The purpose of this project, based on exlsting knowledpe (reference works,
actual research amnd measurements) and op new investigatlons, is to develop a model for
caleulating gound transfar at greater distances, as influenced by factors such as

the nature of the soil, density of plant growth, and weather conditions. This model
will be used to design the noise zones to be established around highways and industrial
eatates,

Transcribed from the original,
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Highway Model Analysin and Prediction
Poland

Projuct Tille:

Popforming Opgunization Name § Address:

INSTYTUT QCUNONY SEODOWISKA
SAMODZIFLKA PRACOWNIA OCHRONY
PRZED  HALASLM,

{;l‘;.:;gzgi WARSZAWA, UL, KBAYWICKIEGUY 9

Sponsoring Urganisntion None § Addross:

MINISTERSTWO  ADMINISTRACJI, GOSPODARKI
TERENOWES
20356 WARSZAWA, UL. FILTKOWA 57,

I OCHEONY SKODOWISEA.

Principal Investigator /s/:

Type of Lesearch Progeam;

Fundume pial

RADOSLAW KUCHARSKI, M, Sc. =
x., Developmeni /Component or Systen/
_x_  Demonstration /Bxpoerimential, Prototlype,.
Stort Date: Completion Duta: Preduet lon/
Estimated X Mensurement Mothedoelogy
Aclual
Funding:
Froject Sumnary: /Briefly describe the Year Amount
goals, appraach, expeclod or nctual posults, 1976 Joaciual/:
veport /s/ generated and tho dale/s/ aof) 1977 Zbudget/:
publication./ 1926 __/foreesstfs

b ———

COMMENTS

0r Totn)l Funding Ansunt:

e g e e e e e P o e e 0 -

OQur pctivity connectod with researches and thelr coerdinstion in the fiold of out - dooy
Jonviroumeninl/ neise has brought Lhe lollowing pesullss

1976, Giving shapo Lo the mellods concoernlng the resenpches of the nolse in the
area of urban - indusiey aglomerations for purpese of standarization esti-

mating the acoustical climut on the prea of our cotntlry,

@ 1477, Bstinutled methods of noise level prodiclion/the noise gonerated by the
rend traffic, the railway, the air operations, the industry/.

Desides we plan to proparcs

= 1078, The methods of designing the antinoise protections,
- 1980, The guide lines for decreasement the noise gmitted by the trams in the

system wheel ~ pail.
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Highway Model Analysis & Predictien

7 Switzerland

i Project Title:

f Computer Model for Nelse Propagation

h

i Performing Orpanization Naume & Address; Sponsoring Organization Hame & Address:

] Hlerr PIl Dr. E. J. Rathe Fidg. Mt flir umveltschutz

H Wettseein Str 71 3003 Bern

i 3332 Rusaikon (Ci) Switzerland

i Switzerland

}1 Principal Investigator(s): Type of Rescarch Program:

i

H Prof. Dr. K., J. Rathe ¥ Fundamental

i % Development (Component or System)

ﬂ Demonstratinn (Experimental, Prototype, or
5 Preduction)

hi Start Dare: Completicn Date: —_ Heasurement Methodology

i Estimated g7

3 March 1976 Actual ___ Funding:

4 Year Amount

4 Project Summary: (Briefly describe the 1576 (actual):

f‘ gosls, approach, expected or actual results, 1977 (budget):

W report{s) generated and the cdare(s) of 1978 (fovrecasc):

3

¥ publicarion.) R i R e
B Or Tatral Funding Amount:

25 U O P,
% COMMENTS ;

f
g

s

The computation method te be developed should be suitable for setting up noise immission
prognoses for complex installations including the most casentinl parameters, such as

type of source, nature of the soil, terrvain taopography, superstructurcs ond Lf posaible
meterological condicions, Moreover, the computation methods should serve to estimate the
effectiveness of planning-technical nolse abatement meadurcs,

N T e s ¢

!

2 i A S e E LT

Tranelated and transcribed from the original German.
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Hipghway Model Ananlysis and Prediction
Switzerland

Praject Title:

Computer model of noise immission due to traffic noise

Ferforming Organizarion Name & Address:
Dr. E.J. Rathe
Swiss Federal Institute of Technol
Wettsteinstrasse 71
CH-8332 Russikon, Switzerland

ogy

Spensoring Organization Name & Address:

Principal Investigator(s):

Type of Rescarch Pregram:

E.J. Rathe x__ Fundamental
X__ Development (Component or System)
__ Demonstration {Experimental, Protetype, or

Production)
Start Date; Complecion Datc: —_ Measurcment Mechodolegy
Estimated 1280
1374 Actual - Funding:

Year Amount

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report(s) generated and the date{s) of
publicacion,)

1976 {actual):
1577 (budger):
1978 (forecast):

T i

Or Total Funding Amount:

CUMMENTS:

GOAL: Treatment of traffic situations ipvolving tne sinmultanecus impact

of different kinds of traffi

APPROACH:

c

computer modelling with the direct simulation of each traffic element,
and the statistical evaluation of tie .noise emission for cbservers

at any given location. All kinds of road vehicles and railway trains
gan be included separately, or in combinations as nceded.

RESULTS:

The model provides the link between specified noise emission
characteristics of venicles {as determined by test runs, or in
certification procedures) and the noise immission produced by
complex traffic. The dlspersion of vehicle types and driving
conditions, as well as fluctuations of traffie density can be
included. Results are available in the usual form of statistical
levels, such as LEQ, Ll, Ll0, LS50 etc.

PLANS:

Development of a commercial version to allow the use of tne
programs directly by any interested party.
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"Vrojeet Title:

Highway Model Analysis and Prediction
United Kingdom

External Noise

Performing Organization Hame & Address: Sponsoring Organlzation Name & Address:
RUILDING RESHARCH ESTABLISHMENT
GARSTON, WATFORD Wn2 7JR
HERTFORDSHIRE, ENGLAND

Principal Investipator(s): Type of Rescarch Propgram:
DR F J Langden
DR W A Utley Fundamental
bevelepment (Component ar Syscem)

MR D E Sexten
Demonstration (Experimental, Protocype, or

Produceion)
Start Date: Completion Date: . Heasurement Methodology
Eatimated
Actual Funding:
- Year Amount
Projoct Summary: (Briefly describe the 1976 (artual): -
geals, approach, expeeted or actual results, | 1977 (budgec):
report{s) generated ond the date(s) of 1978 {(forecast):

publicatdon,) | m e e e e e e mamem - m == oo =
Building Research Estavlishrent Research Or Total Funding Amount:

Programze 1976m?2. 000000 | mee s e-- - --cceaonces s s
COMMENTS:

To determine the reletionships betweon human roactions ond nolse frem road traffic, industry,
railways, sircraft and construction either in isolation or combined, Study hew such relation-
ships may be used in urban plannings Improve and develop rathods for eatimating noice levels
from road traffie, industry, railways and construction sites; determina performance of
remedinl meanures for noise centrol. Specify procedures for measuring or estimating noise
exposure to ossiat in implementation of lagizlation for noise control.

Corry out studies of subjactive reactions of people in dwellinga and the effects upon sleep

of mixed noise exposures arising {rom road traffic and raillways. Relato reactions of temching
staff in schools to external noise from road traffic and relate these to noiso exposuress

Fxamine the range of sound insulation values provided by fmcades af gchool buildingse Give
guidance on the aetting up of Nolse Abatement Zonvs and develop further guidance on the
prodiction and control of noise from industrial premises, Study noise emisasion from conntructicr
pites to determine better prediction methods. Set up new teat facility te compars alternntive
mothods for measuring noise output of construction plant for ineluaion in EEC Directives.
Inveatigate various methods of measuring Lags Investigate methods of measuring and predicting

noise from railways.
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Highway Model Analysis and Prediction
United Kipgdom

Project Title:

Computer Simulation of Traffic Nodse and Neoise Prodicrion

Perfurming Organization Nume & Address:

Transport and Road Research Laberatory
0ld Wockingham Road

Crawthorne, Berkshire RG11 6AU

United Kingdom

Sponsering Qrganization Hame & Address:

Reparcment of che Environment

Principal Invescigator(s):
D. G, Harland

Type of Research Program:

Fundamental

P. H. Nelsoen :::: Davelopment {Component or System)
. Demonstratinn {Experimental, Prototype, or
Production}
Start Date: Complecion Date; . Measurcment Methodology
Estimated
Jan 1971 Actual Funding:
Year Amount

Project Summary:! (Briefly describe the
goals, appreach, aexpected or actual resules,
repore(s) generated and the date(s) of
publicarien.)

An algorithm for adding rime varying discrie
butions of noige has been invented and le
being used as the basis of a tratfic nolse

1876 (actual):
1977 (budget)!
1978 (forecast):

COMMENTS:

model which 48 at least an order mere efficient than the Monte Carlo siawlacions reported by
other workers, The model is being developed to predict urban traffic transport modes,

Publication:

"The combination of noise from separate time varying sources"

P. M. Nelson
Applied Acoustics, No 6, 1-21, 1973

"A computsr model For determining the temporal distribution of noise from road traffic"

P. M. Nelson
TRRL LR 611, 1973

"Egtimates of the reduction of traffie nolse following the introduction of quieter vehicles!

P. M, Nelaon and J. Fanstone,
TRRL, LR 624, 1974

"A computer model of craffic noise to solve planning problems"

P, M. Nelson

Conf, Paper, Symposium on roade and the eavirenment, OECD, 1974

"Predicting rond traffic noise in the rural environment; a study of the A66 road improvement

acheme in the Laoke District"
P. M, Nelson and N, Godfrey,
TRRL LR 642m 1874

Transceribed from the original
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Highway Model Analysis and Prediction

Abbreviated Listings

Netherlands. Rescarch on Accustic Qualities of Artificial Structures.

Sponsor: Ministty of Tramsport and Fublic Works, Amsterdam, Netherlands,
1976. With che help of scale models and life slze sound situations,

this research is intended te devise an empirical method of predicting
the sound fields around complex artificial structures for which no re-
liable noise level prognosis is yet posaible because of the many com-
plicated reverheration patterns.

Norway. Simplified Method for Predicting Traffic Noise., Laboratory
of Acoustics, Horwegian Institute of Technology, Trondheim, Norway.
Sponsor: Joint Nordic Countries Project. 1977,

Sweden., Nordic Calculation Model for Road Traffic Noilse. Ingemanssons
Acoustics, Box 53037, 5-40014 Goteborg, Sweden. Sponsor: Nordic Board
of Ministers, Droctning Maudsgace 11, Oslo 2, Norway. S. Benjegaard.
Feb. 1976. Occt. 1977. Development of a method for the calculation of
road traffic noise, common to the Nordic countries,

United Kingdom. Analytic Studies on Traffic Noise Evaluntion and Praedict-
ion. Imperial College and New Castle Polytechnie, New Costle-Upon-Tyne, United

Kingdom. Sponsor: Transpart and Road Research Labeoratory.

115



HIGHWAY NOILSE

OTHER

See Also lage :

356

o

117



AT P A BT Ry = At e

e e

PP, P

ilighway Noise Other
Canada

Project Tities

Noise from Greoved Pavemeoent

Paerforming Organization Hame & Address:

Acoustics Qffice, R & D Division same as performing organization

Ministry of Transpertation & Communicatiops
120! Wilson Avenue
Deownsview, Ontario MiM 1J8 - Canada

Sponsoriag Orgonization Name & Address:

Princlpal Investigator(s): Type ef Keseareh Program:

D. N. May
M. M, Osman . Fundamental
A. F. Maio _¥_ Development (Component or Systom)
37 Desormeaux —_ Demonsiration (Experipuental, Prototype, +
— G Clles , Production)
Start Dage: Completion Dave: . Measurement Methodolopy
Tune Estimated __]‘v_’[:l!'ch 15,1977
'15u. 1976 Actunl gsil] incomplete Funding:
& S Amount
I'roject Sumeary: (Briefly deseribe the 1970 {acrual):
goals, approach. expected or actuwal results, 1977 (budpet):
report{s) gencrated and tho date(s) of 14978 {forecast):
publication,} . e r m e e m e - a e = o =
$4054

Or Total Funding Nﬂ"”““_ { $4300.)

COMMENTS:

Goal was to assess the neise from concrete pavement when it has been transverse-
grooved to improve its gkid-resistance, and to {ind type of grooving which results
insminirnal noise increase, Approach used is to take equivalent sound level
measurements (A-weighied and pnarrow band) as well as instantancous measurements

irom real-time analyser of noise {rom grooved and ordinary pavements for (a) traffie

in peneral, (h) individual) vehicle pass-by, (¢} individual vehicle near-tire,
(d) individual vehicle interior. Results have demonstrated that noise increase
found when grooving is cut by atyne machine is much reduced when it is cut with

a diamond machine,

"A note on traffic noise from groovued highway pavement'”, D, N. May, R & D
Division, Ontaric Ministry of Transportation & Communications, internal report,

January 70,

"Traffic noise on diamond -grooved pavement, Hwy. 401, Toronto 1G76", A, F. Male,
R & D Division, Ontario Ministry of Transportation & Cemmunications, Report
76-TIL-23, Crctober 1970,

"Vehicle interier sound levels on various pavement surfaces", J. Desormeaux and
D, N. Moy, R&D Division, Ontario Minlstry of Transportation and Communicatiens,

Repore 77-AC-05, July 1977.

"Excerior sound levels of individual vehicles on five types of concrete pavement",
0. N. May and M, ¥, Osman, R&P Division, Outurie HMinistry of Transportation &

Communications, Report 77-AC-06, Augusc 1977,
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Highwoy Noige Other
Japan

Projeoct Title:
Study on Prevention of Noise and Vibration on the Roads in Cities and Towns

Performing Organization Nume & Address: Sponsoring Crganization Name & Address:

Noise Section

Research Institute for Envirenmentnl ProtcctiJn Tokyo Metropolitan Government

Tokyo Metropolitan Goverrment 1-5-1 Marunouchi

7-2, Yurakucho, Chiycda~ku, Tokyo Chiyada-ku, Tokyo

Principal Investipgator(s): Type of Rescarch Program!

T. Mochizuki _ . Fundamental

5. Nagahashi ___ Develepment (Component or System)

M. Kobayashi _¥  Demonstration (Experimental, Proterype, or

Production)
start Date: Conpletion Date! . Measurcement Methodolegy
4176 Estimated 3/79
Actual Funding:

Year Amount

Project Summary: {Briefly deseribe the 1976 (actual): GFL1400000T ~$4184%

gonls, appreach, expected or actual resules, | 1977 (budger): 11600000} $42584

report{s) generated and the date(s) of 1978 (forecast): ?

publicatfon.) ] e e a e e e e e e e e m e e m .=
Or Total Funding Amount:
COMMENTS:

1. Tests on the environmental effect of noilse and vibration
on the roads,

Ten young men were starioned as moniters at each of 6 houses along Belt Way 7 (main highway)
(10 x 6 = 60 toral men), and thelr sensitivity to the road noise and vibration was tested.

1) Correlation between the measured results of the
noise and vibration levels apd ro what degree the
subjects were affecred was investigated.

i1) Investigacion was made inte expressing the combined
effect of nolse and vibratien using an index number,

2. An analysis woa made on the driving patterns of vehicles on the highways according to the
types of vehiclea (lurge trucks, passenger cars, buses, etc.), and an assessment of generation
of noise in a typleal driving pattern on o test course wns conducted, and from these results
the following will be accomplished.

1) A comparisen of the generation of noise from cach
driving pattern.

11) An assessment of the driving patterns which best
reduce the noiae,

Tranalated and transcribed feom the origipal Japanese,
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Highwny Noiae Other
Switzerland

Project Title: gagy Earimation for Noilse Abatement Mensures for Main Road Traffic
Arteries

Performing Organization Name & Address;

Herrn P. Winkelmann
Landeltstr., B85
3007 Bern, Switzerland

Sponsoring Orpanization Name & Address:
Federal Environmental Office

Eidg Amt fuer Umwelcachutz

3003 Bern, Switzerland

Herrn P, Winkelmann

Principal Investigator(s): Type of Research Program:

x_ Tupdamental

%_ Development (Component ar System)
Demenstration (Experimental, Prototype, or
Production)

Heagurement Methodology

Start Date: Completion Dace: _—
Estimated Nov 1977
Nov 1976 Actual Furding:
Year Amount
Project Summary: {Briefly describe the 1976 (actual): -

goals, appreoach, expected or actual results, 1977 (budget):
report(s} generated and the date{s) of 1978 {forccast);
publication.) | e e e e e e e e e e e e dam, e - m e m .- -

COMMENTS:

Design of methodology for estimating the coat of passive neise abatement measurcH

on main highways and application eof methodolegy,

Determination of problematic highway segmence: over 60, 65, 70, or 75 dB(A)

{via use of a special consulting bureau).
Determination of abatement cost per segment:
- Cost per window design for neise installation
- Approximate number of windows per segment
Preliminary results indicate expenses of 1.5 million Swirafrance per problem

kilometer, On the basis of a detalled survey of the noise situation in Cantor
Zurich, a preliminary estimate of costs for all Switzerland can be made.

Translated and transcribed from the original German.
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Ifighway Nolse Other
West Germany

Projcet Title:

Traffic Noise ac Builc-Up Screet Intersections

Performing Organizacion Name & Address:

Federal Institute for lighway Construction
Koeln, Bruehler Strasse 1
Wesat Gernmany

Sponsoring Organization Name & Address:
Federal Highway Ministry

Principal Invescigator(s):
Dr, Siegfried Ullrich

Completion Date:
Estimated

Start Daka;

Type of Research Program:

Fundamental

Development {Component ar System)
Demonatracion (Experimental, Prototypa, or
Production)

Measurement Methodology

Jan, 1, 1975 Actual Dec. 31, 19718

Project Summary: ({Briefly describe the
goals, approach, expected or actual resulces,
report({s) generatcd and the date(s) of
publication,)

Funding:
Yoar Anaunt
15876 (actual):
1977 (budget):
1978 (forecascg):

. (100,000 OH)
Ox Toral Funding AmOuRt: cip,i00

COMMENTS :

- - e e

- o om

Dependence of various noise parameters in vicinity of street intersection on the typ: of
intersection, the red-green phases In the adjustment of the traffic lighes; propagation
of the noise among the structures by the side of the strects - Development of computation

mechoda,

Translated and transcribed from the original German.
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lighway Noise Other
Weat Germany

Projcct Title:
Lffect of Nolse Abatement Measures on the Ease, Fluidity and Safety of
Traffic Flow

Performing Organization Name & Address: Sponsoring Organization Name & Address:
Federal Institute for Highway Conatruction
Keeln, Bruehler-§trasse 1

West Cermany

Federal Highway Minletry

Principal Investigator(s): Type of Research Program:
.- ' ter R 14

Dipl, -Phys, Guenter Reinho Fundamenral

Development (Comporent or Systen)

Pemonstratiaon (Eiperimental, Prototype, or

Production)

Start Date: Conplecion Date: Measurement Methodology

Estimated
Jan, 1976
an. 1, Actual Funding:

Year Amaunt

1976 (actual):

Project Sucmary: {(Briefly describe the
1977 (budget):

goals, aporoach, expected or actual yesults,

report(s) generated and the date(s) of 1978 {forecast):
publication.) =000} e e ma e s e mamam - I T T TR v
Or Tatal Funding Amount: ;m“aggo DH)

- -

COMMENTS ;

Classification of noige abatement measures in respect to thelr effectiveness; determination
of the dependence of the parameters determining traffic flow on the type of noise abatement
measures, their height (nolse-screening walls) and thelr distance to the road. HMeasured
volues: speed of vehicles, distance between vehicles and to the side of the road,

Translated and tvanscribed from the original Cerman.



Highway Nolse Other
Abbreviated Liestinge With Fundings

Ewaden. Analyeis of Vehicle Noise from Coarse Texture

Pavementa. WNational Swedish Road and Traffie Research

Inatitute, Road Research Diviaion, Fack S-5810! Linkoeping,
Sweden, Sponsor: National Swedish Rood Administracion, Fack,
5-102 20, Stockholm, Sweden, O, Anderssen, Jan. 1973,

July 1976. §$8,200, The aim is to ansess the noise lavel incresge
due to coarse surface textyre pavements, e.g. surface dreseings.

West Germany. Ncise Abatement in Streets Collection of Examples,
Chair for Traffic and City Planning, Munich Techniecal University,
Muenchen 2, Arcisstr, 21, West (ermany. Sponsor: Federal Trans-
portation Miniseter. Br.- Ingl. Karl Glueck, June 1, 1975.

Sept. 30, 1976, (84,000 DM) $35,616, Elaboration of general
examples out of apecinl applicatdions,

West Germany. Noise Protection on Streets (Example Collection).
Technical University of MHunich, Arcisstrassa 21, D-E000 Munich

2, West Germany. Sponsor: Mindistry of Labar, Postfach 100,
D~5300 Bonn-Bad Godesberg, Weat Germany, Dr.- Ing. Gluck,

Dipl.- Ing., Hiekel, Type: Demonstration. 1975. 1977, (84,000 DM)
$35,616, Selection, preparation and tepresentation ¢f examples
of noise abatement on streets., The example collection 15 to
appeatr as an appendix to the guideline "Noise Protaction on
Streets" of the Federal Minister for Traffic.
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Highway Noise Other
czechoslovakia

Projoct Title!  proposal of Regulations for the Physical Planning Documentation
from the View~Point of Surface Transportation Noiae Protection

Sponseoring Ocganization Name & Addruess:
Ministry of Consatruecion,
Prapgue 2,
Na pericnim pravu I,
Czechaeslovakia

Performing Organization Name & Address;
Research Institute for Building
and Architecture,

Prague |, Letenska 3,
Czechoslavakia

Principal Invescigator(s): Type of Researcsh Prograc:

Inag. THOR, CSec., Fundamental
Development (Conponent or System)

Demonstratinn (Exparimental, Prototype, or
Production)

Measurement Methodology

Starct Date: Canpletion Date: —_—
Estimated
1976 Actual __]976 Funding:
Year Amount
Project Summary: ({Briefly describe tha 1976 (actual}:
goeals, approach, expected or actual vresults, 1977 {budger):
raport(s) generated and the date(s} of 1978 (forecast):
publication.) | a e h d e mh e et e f e e m e e - - -

COMMENTS:

The Regulations for project organizations concerning the physical planning
documentation (i, e, physical plans and projecta) from tha view-point of the
protection of excessive surface transportation noise including noilse caused by

railroads

-~ invelve the coleulacion of noilse iptensity (L
determine the town planning measures and their gfficiency to limie the traffic

nolse effects,

determine the noiase protecting technical equipment and aids connected with

the constructien (noise barriers, noise pretecting bafflers, green areas, noise
protectlng precautions on builildings ece.),

determine the method of "frontal orientation of unoccupled rooms towards the
noilse pource”,

involve a practical example of transportation noise protecting measures including

the censiderations of economic consequences,

The annex te these Regulations involves the requirement on the scil fund in
capnection with the nolse pretecting measures,

The mentioned Regulatians are intended for project, investorial, approving
and other organizations similarly like for spectalists from national commictes,
who in their work must deal with the surface transportation noise problema and

environmental noise protection.
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I ghway Noise Other
Netherlnnds

Project Title;

The Effect of Traffic Regulation in the Cities

Performing Organization Nome & Address:

Sponsoring Organization Name & Address:
Ministry of Public Health and Environmental
Protection
Mmsterdam, Netherlands

Principal Invescigator(s):

Type of Research Program:

Fundamental

Development (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Starg Date: Completion Date: . Measurement Methodology
1976 Estimated
. Actual Funding:
Year Amount

Project Summary: (Briefly describe the
geals, approach, expected or actual resulrs,
roport(s) generated and the date(s) of
publication.)

1976 {actual):
1977 (budger):
1978 (forecast):

COMMENTS :

The Bill on Nolse Abatement olso includes measures to be taken to reduce, as much ns
porsible, the noise nuisance caused by road traffic., These measures include the
regulation of the traffic flow in the city, such as limiting velidcle access to residential
atreets, barring cars from bus and tram lanes, opening cycle routes, ete. These measures
will also be congidered partly te improve traffic safery in existing situatfons (for
exampla, rationalization of old city centres), This prolect will also devise trafflec-
regulating measures which can be applied in new suburbs.

Transcribed from the original.
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Project Title:

Determining Empirically che Influence of Hoad Surfoce on Nolse Emisslons

Performing Crganization Name & Address:

jAmsterdam, Netherlands

Spensoring Organization Name & Address:
Ministry of Transport und Public Works

Principal Ipvestigator(s):

Type of Research Program
Fundamental

Demonstracion (Expe
Production)

Start Date:
1976

Comnpletion Date:

Measurement Methodo

Development {Component or System)

rimental, Prototyps, or

logy

Estimated
Actual

Project Summary: (Briefly describe the

goals, approach, expected or actual resules,

report(s) generatcd and the date(s) of

publicarion.)

One of the sources of rralfic noilse 1s the interaction of cyres and road surface
when vehicles are driven at high speeds over bad road surfaces, lhigher noisn emi

confirmed.

Funding:
Year
1576 {actual):
1977 (budget):
1978 (forecase):

COMMENTS:

Amount

; especially
sslons can be

This project is intended to further investigate the Influence of the road surface, not only
with regards to the type of paving, but also Lts specific cexture,

Transcribed from the original,
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Highway Noise Other
Netherlanda,

Projecct Title:

Deternmining in Actual Practice the Influence of Speed, Stop Lights, Junctions

and Sharp Curves on Noise E

Performing Organization Name & Address:

ona

Sponsoring Organization Name & Address:
Ministry of Transpore and Public Works
Amsterdam, Netherlands

Principal Investigator({s):

Type of Research Frogram:

Fundamental

Development (Component or System)
Demonstration (Experimental, Protocypa, Or
Production)

Start Date:

1976

Comnpletion Date:
Estimated

Measurement Methodology

Actual

Preject Summary: (Briefly describe the

goals, approach, expected or actual results,

report(s) generated and the date(s) of

publication.)

Funding:
Year Amount
1976 {actual):
1977 (budget):
1978 (forecast):

COMMENTS :

This project is also intended to supply supplementary data to that obtained from the TNO
research on noise emissions on motor roads, whereby apecial attention will be given to

city mtreets.

The resultse can be used to tefine the methods of prognosis and co serve as a basia for
traffic control measures to he tuoken to reduce traffic nolse,

Transcribed from the original.
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Highway Noise Other
Switzerland

Projoect Title:

Study of the role of vehicular noise emissions on noisc ennissions

(expagure) for typical traffie conditiona.

Performing Orpanization Namc & Address:
fleren PS Dr. E. J. Rathe

Wertsteinsty., 71

3332 Russikon (CH)

Switzerland

Ed
im

8w

Sponsoring Organization Rome & Address:
dg, Amt [Ur Unweltsechutz, 3003 Bern
Einvernchmen mit der

Efdg. Talizeipbtellung, 3003 Barn

frzerland

Prineipal Inveatigator{s}:

Prof, Dr, E. J. Rathe

Canpletion Date:
Estimated

Start Date:

Ng's

Type of Research Program:

Fundamental

Development (Component or System)
Demonstratinn (Experimental, Prototype, or
Produceion)

Measurement Mathodology

Moy 1576 Actual _1976 |

Project Summavy: (Briefly describe the
goals, approach, expected or actual results,
reporec(s} generated and the date(s) of
publication.)

Funding:

Year Amount

1676 (actual):
1977 (budger):
1978 (forecast):

COMMENTS:

The result of the work should concribute to apawering the questions how and to what extent
the noise expasure proceeding from traffic on the screets 18 dependent on the emission
boundary values prescribed with the vehicle type teacing,

In this sense, the study serves to test the effectiveness of the measures provided by the
legislature up to 1982 for reducing the noise cmission of mator vehicles.

Translated and transcribed from the original Cerman.
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Highway Noiae Other
United Kingdom

Praject Title:

Assessment, Measurement and Prediction

Performing Organizacion Name & Address:

Depe. of Environnent
Dept. of Transportation
London, Uniced Kingdom

Sponsoring Crganizarcion Name & Address:

Principal Investigator(s):

Start Date: Complecion Date:
1877 Fstimated

Type of Rescarch Program:

Fundamental

Davelopment (Compencent or System)
Deponstratinon (Experimental, Prototype, or
Production)

Measurement Mathodology

Actval _

Project Summary: (Briefly describe the
goals, approach, expected or actual resules,
report{s) pgeneratcd and the dare(s) of
publication,)

Urban voad traffic noise.
Road construction nolse,
Vibration,

Funding:
Year Angunt
1976 (acrual):
1977 (budpet):
1378 (forecast):

COMMENTS

Road and rail traffic noise.

Noise from individual and mixed external noise sources.

Conatruction site poise,

- Trangcribed from the origipnal.
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liighway Nolse Othep
West Germany

Projeet Title:

The Economics of Nelge

Performing Crganization Name & Address:
Universicat Kfln

Institut fur Verkehrswissenschaft
Albertus=Magnus=~Platz

d D 5000 Kéln 41

Sponsoring Organization Name & Address:

Deutsche Forschunpsgemeinschafe
D 5300 Bonn-Bad Godesberg

Mest Germany

Principal Invescigator(a):

Kentner, Wolfgang

| 1F 2

Scart Date:

1976

Corplecion Date:

: of Research Program:

Fundamental
Development (Component or System)
Demonstration (Experimental, Protoiype, or

Production)
Measurement Methodology

Estimated 1978
Actual

Project Summary: {Briefly describe the

goals, approach, expected or actual results,

report(s) genervated and the date(s) of

publication.)}

Yaur

Funding:
Amount

1576 {actual):
1977 {budget):
1978 (forecast):

COMMENTS:

The economics of noise, espenially voad craffic and airporc noise,
The kind, effecta, benefits, and costs of mems for reducing the noise level,

The possibilities of economic noide assessment.
Cost-benefit analysis.

The financing of nolse abatement strategies.

The economic aspects of neise abatement policies for the Federal Republic of Germany.

Transcribed from the originel.
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Highway Noise Other )
West Germany

Project Title:

Preventive Noise Ahatement Measurea by the City of Hildosheim

Performing Organization Hume & Address:

Instltute for Testing and Research in
Construction Technology

Hildesheim, Hohnsen 2

West Germany

Sponsoring Organization Name & Addresst

Principal Inveatigator(s):
Dip. Ing. Gerhard Scheleh

Completion Date:
Estimated

Start Date:

Type of Rescarch Program:

Fundamental

Development (Compenent or System)
Demonstratinn (Exparimentzl, Prototype, or
Production}

Measurement Methedology

May 1, 1976
5 Actual

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report(s) generated 2nd the date(s) of
publication. )}

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (foreceast):

Or Total Funding Amouat!

R T T T T T T R

COMMENTS:

a) ITecording of existing nolse levels on heavily traveled streects.

b} Estimation of anticipated noise levels after complerion of extensive reconstruction and

repaving of streets.

¢) Elaboration of proposals for preventive noise abatement measurcs.

Translated and tramscribed from the original German.
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Highway ¥nise Qther.
Abbreviated Listings

Switzerland. Countermcasures Applicable in Practice to Reduce
Exterior Noise of Motar Vehicles. Interkeller AG/SA, B052
Zurich, Switzerland. Y. Lebresene.

Switzerland, Charscterfzation of the Nolse Padiasted by Two
Commereial Vehicles inp a Bullt-up Area Before and After,

Interkeller AG/SA, B052 Zurich, Switzerland. R, DPadoan,
M. Jacteur Monrozier,

Switzerland. Acoustic Comfort of and Noise Pollution by
Motor Vehicles, Interkeller AG/SA, 8052 Zurich, Switzetland.
R. J. Van Lighten.

Switzerland., External Noise in Road Vehicles. Interkeller
AG/SA, B0O52 Zurich, Switzerland. A. Chappuis.

Switzerland. Exterior Noifse — Example of Treatments Applied

in Practice and Rewults of an Experimentanl Investigation.

Interkeller AG/SA, 8052 Zurlch, Switzerland. A, Chappuls,

Switzerland. Charnccerization of Acoustle Comfort in Motor
Vehicles., Interkeller AG/SA, 8052 Zurich, Switzerland,
H. W, Spring.

Switzerland. Road Simulastion Using the Fast Fourier Technigue,
Interkeller AG/SA, 8052 Zurich, Switzerland. F. lurhop,
B, Wiesner.

United Kingdom. Traffic Noise at Roundabouts and Intersections.
Wales University Inatitute of Sclence and Technolegy, Dept.

of Civil Engr, & Bldg. Technology, King Edward VI Avenue,
Cathays Park, Cardiff CFl INU, United Kingdom. Sponsor:

Science Researeh Couneil, Br. J. G. Hunt, Dr., P. E. Lewin,

A, James. Oct, 1972. Mar. 1976. To analyse noise caused by
traffie at roupdabouts and intersections and the formulation

of design criteria.

United Kingdom., MNoime Generated by Non-Free Flowinpg Road
Traffie, Univeraity of Southampton, Inatitute of Sound and
Vibration Research, Southampton S09 5NH, United Kingdom.

D. Sparkes, J, B. Large. Publication: C, Sparkes 1977 M,Sc.
Dissertation, ISVR, University of Southompton, Investigation
of vehicle noilse ot controlled intersections,
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Motoreycles

Japan

Projeet Title:

Investigatdve Study of the Driving Nodse of the Hotercyele

Performing Organization Nume & Address:

Japan Automeblle Mapufacturers
Agsoclation, Inc.
Motorcyele Neise Control Committee

Sponsoring Orpanization Name & Addreas:

Principal Investigator(s):

M. Nakamura Y. Kobnyashi

T. Aoyama Y. Yokoyama
J. Abe
Y. Sato
Start Dace: Complerion Date:
Estimated
1975 Actual

Type of Fescarch Program:

Fundamental

Development (Component or System)
Demonstracinn {Experimental, Prototype, or
Production)

Measurement Methodology

Funding:
Year Amount

Project Summary: ([Briefly describe the
goals, approach, expected or actual results,
raeport(s) generated and the date(s} of
publication.}

1976 {actual):
1977 (budget):
1978 (forecast):

COMMENTS:

Surveys of motorcycle tralfic volume on city streets in several areas were carried out,
A study of the starting acceleratlon behavior of motorcycles was performed comparing them
with automobiles, The survey found an average share of 3,6% of total traffic volume for

motorcycles as compared with a 24% share of the reglatered vehicles,

If passcnger cars

travel 1 unit from start in a unit of time, Class LV motorcycles travel 1.36, Class IIT
motorcycles 1.30, Class II motorcycles 1,05, Class I motorcycles 0,95, heavy duty truchks

0,63, light duty trucks 0.81 and min-trucks 0,83,

Avernge firet gear shifr timing afeer

motorcycle starts was 2,8 seconds, Drivipng nolse for different types of motorcycles at

different speeds were mensured.

Peak noise levels of motorcycle acceleration were compured

to steady speed driving noise levels, For Class IV and TII peak acceleration levels equalled
steady driving levels of 55 km/h, for Class II 45 km/h, and for Class I 35 km/h.

Report

Hotoreycle Neise Studies, Part 11", March 1977, Motorcycle Noise Coentrol Committes of the
Japan Automobile Manufacturers Aassociatien, Inc.

Transcribed from the original.
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Motorcycles
Netherlends

Project Title:

Investigacion of Noise Emissions of Motorcycles and Mopeda

Performing Qrganization Name & Address:

Sponsoring Organizarion Name & Addreas:
Mintstry of Public Health and Environmental
Trotection
Amsterdam, Netherlands

Principal Investigator(s):

Conplecion Date:
Estimated
1976 Actual

Start Date:

Type of Research Program:

Fundamental

Daveloprent {Component or System)
Demonstration (Experimental, Prototype, or
Production)

Measurement Methodology

Project Summaty: ([Briefly describe che
goals, approach, expected or actual results,
raport(s) generated and the date{s) of
publication.)

Funding:
Year Amaunt
1976 (actual}:
1977 (budget):
1978 (forecast):

CCMMENTS:

The amount of poise produced by cara and lorries is being investigared in another project;
the noise production of motorcycles and mopeds was excluded from conaideratien because of
the minor role which the noise of motorbikes played in the cacapheny of traffic nolse, This
wag due to the velatively amall number of motorbikes on the toad.

But now that this number is rapidly rising, it has become necessary to include measurements
of mororbike noise in the calculation of traffic nolse levelas, This is particularly true of
mopeds in the residential streets where cars have often been barred, but the air is atill

rent by moped noise.

The purpose of this project is to supply the datn needed on this sltuation,

Transecribed from the original.
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Hutorboats
Netherlands

Project Title:

Noise Restrictions on HBeats and Ships

Performing Organization Name & Address:

Sponsoring Organization Name & Address:

Miniatry of Public Health ond Environmental
Protection
Amsterdam, Netherlands

Principal Investigator{s):

Complerion Data:
Estimatced
Actual

Start Datad
1976

Type of Research Programi

Fundamencal

Development (Component or System)
Demonstratinen (Experimencal, Prototype, or
Production)

Measuremeat Methodology

Preject Surmary: {Briefly describe the
goals, appreach, expected or actual resulcs,
teport{s) genevated and the date(s) of
publicacicn.)

Funding:
Year
1576 (actual):
1977 (budget):
1978 (forecast):

Amount

Or Total Funding Amount:

COMMENTS :

This project is designed to amass the information needed to formulate implementation based
on article 2 of the Nolse Abatement Bill, concerning noise nuisance caused by metorized

boats and ships, and outboard motors, and by sound aignalling.

The project will mako upe

of data obtoined from previous research and, if applicable, specifications used abroad in
setting nolse restrictions, and E,E.C, regulations -or other {nternational arrangements.

Each type or category of motovized boat or ship investigated should be tested under
representative running conditions, at normal nolme levels, using approved methods of
noise mensurement and obaerving any other relevant aspects for the regulations to be
established, and for the nolse restrictions to be exacted in the contfnued operations

check,

Trangcribed EFrom the original.
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Motorboats
Abbreviated Listings

Sweden. Airborne and Structurally-Borpe Noise in Pleasure Craft.

Volvo Penta, Ad Volvo Penta, S$-40% OB Goeteborg, Sweden. 1974, 1977,

A atudy of exclting forces and rthelr tranemissioen in the hull. Opti-

mization of bedding and vibration insulation for engine, propeller, and )
propeller transmission. |

Inited Kingdom, Nodae Control Modlficacions for the Yamaha Outboard ;
Motor Emelosure. Univeraity of Southampton, Institute of Sound apd L
vVibracion Research, Southampton S09 5NH, tmited Kingdom. G. Koopman,
J Lea,

United Kingdom. Ship and Marine Technology., Department of Industry,
London, United Kingdom. 1977, Acoustic design of shkips, Propeller
excited vibration.
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Locomotives and Passenger Trains
Waest Garmany

Project Title:

Conclusive data on existing sound immission from train noises

Performing Organization Nume & Address!
Institupe For Sound and Vibration Technology
Hamburp 70

Fehmarnatr, 12

Weat Germany

Sponsoring Organization Name & Address:
Free Hausn Gity of Hamburg

Frincipal Investigator({s):
Manfred Kessler

Complecion Date:
Estimated

Scart Date:

Type of Rasearch Program:

Fundamental

Development (Component or System)
Demonscration (Experimental, Prototype, or
Produetion)

Messurement Metholology

June 1, 1976 ————y
Actual Iuly 31, 1976

Project Summary: (Briefly describe che
goals, approach, expecfed or actual results,
report(s) geperated and the date(s) of
publication,)

Funding:
Year Amount
1976 (actual):
1977 (budpgez):
1978 (foreecast):

- m s m o m o o E o oE W e o = oo o

Or Tatal Funding Amounc: (6,000 DM} §2,544

T T e T T S

COMMENTS:

Before the construction of the planned " p & ¢

installation at the Elbganstrasse RR

station, execution of acoustic measurements to gather conclusive data,

Translated and trenscribed from the original German.
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Locomotives and Passepger Trailns
Canada

Project Title:

¥oise Control of Railroad Car Retarder Systems

Performing Organization Name & Address:

University of Albertn

Edmonton, Alberrg

Dept. of Mechanical Engineering
Canada

Sponsoring Organizarion Name & Address:

Canadfan Notional Railways
Western Region
22nd Fleor GN Tower, Edmopton

Principal Investipator(s):

Gary Faulkner
Andrew Mioduchowski

Type of Research Program:

Fundamental
___ Development (Compenent or System)
_¥  Demonstration (Exparimental, Prototype, or
Production)
Measurement Methodology

Stare Date: Completion Date:
Summer Estimated Fall 1977
1975 Actual

Project Summary: ({Briefly describe the
goals, approach, expected or actual results,
report(s} generated and the dace(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (forecast);

Or Total Funding Amount:

COMMENTS:

The squeal emitted from car retardar system is often intense, These
squeala are of a high frequency (2000-1000 Hz), An attempt is belng made to design

vibration absorbers which will reduce or eliminate the vibratlon causing the squeal,

Transeribed from the original.
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Locomotives and Passenger Tralna
Netherlands

: Project Title;
i Study of the Emission by Rail Vehicles

¥ Performing Crganization Nume & Address: Sponsoring Orgonization MName & Addressy

B Ministry of Transpart and Public Works
fmpterdam, Netherlands

R

Principal Investipator(s): Type of Resecarch Program:

Fundamental
Development (Ccmpenenft cor System)
Demonstratian (Experimencal, Prototype, or

TR

: Production)
H Start Date: Conpletion Date: ___ Heasurement Methodology
W Estimated
S 1976 Actual __ Funding:
3.5‘ Year Anount
i Troject Summary: [Briefly deseribe the 1976 (actuval):
2 goals, approach, expecred or actual results, 1977 (budget):
b report(s) gemeraccd and the date(s) of 1978 (foreecast):

L publicaction, | a e h et m et e e m e A e e - e e m -

e TR T

. COMMERTS :
;
%

Thia project i3 intended to provide a greater understanding of the nolse emimsions of the
different typee of railroad vehicles presently used in the Netherlands,

s

When the relation between noise emissions and nolse reglscration procedurcs has been
clearly eatablished, reliable progneses can be set vp on nolse loads around railroad,
tram and underground tracks,

AR,

First of all, trains, locometives and freight cars will be investigated, The next step
ia to determine the separate influencea on noise levels of motors, brake systems, wheel
to rall contact, and arcificlal ecructures duch as bridges, tunnels and fly over crossings.

T

b; The laat phase of this project will inveseigate the necessity and the peesibilicies
and the consequences of changing the rolling asteck in use or cthe tracks, or bhoth.

Transcribed from the original,



Locomotives & Passenger Trains
United Kingdom

Project Ticle:

Foctora Affecting Railway Nolse Leveld in Resldentinl Arcas

Performing Organization Name & Address:
Ingtitute of Sound & Vibratlen Research
Southampton
509 5NH
United Kingdom

Sponsering Orgonization Name & Address:

Principal Ipveatigator(s):

J. G. Walker

Type of Research Prepram:

Fundamental

Developmentc (Component or System)
Demonstracinen (Experimental, Prototype, or
Production)

I

Start Date: Completion Date: Measuremany Methodology
Estimated
Actual __ Funding:
Yeir Amount

Project Summary: (Briefly describe the
goals, appreach, expected or actual results,
report(s) generated and the date(s) of
publication.)

1976 (actual):

1977 (budger):

1978 (forecast):

Or Total Funding Amount:

Y ow m A m m e m e m m = mom o e om oo m om o= -

COMMENTS:

In order to be able to eatimate noime levels in reaidential areas it {s important te

understand the mode of propagation of railway nolse in open ground conditions.

Experiments

were conducted to investigare the effect of train type and speed as well as digtance from

the track on mepsured nolee levels.

the houses cthempelves also affect the nolse levels,

The presence of cuttings and embankments ns well as

Datea are presented which show the

affect on all these parameters and a simple procedure ia cutlined that allows the maximum
noise level at any position in a residential area to be estlmated.

Tranuscribed from the origiral.
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Rapid Rail Transit
Japan

Frojcet Title:

Study on the Prevention of Nolse and Vibration Relating to High Speed Transport Facilitles

Performing Organization Name b Address:
Noise Section

Research Institute for Envirommental Protectlon

Tekyo Metropolican Government
7=2 Yurakucho
Chiyodn-Ku, Tokya, .Japan

Sponsoring Organization Name & Address:
Tokyo Metropolitan Government

1-5=3, Marunouchil
Chiyoda=-Ku
Tokyo

Principal Investipater(s)

Type of Research Program:

S, Nakamara —__ Fundamental
¥, Uehara Development (Component or System)
:f:: Demonstration {(Experimental, Prototype, or
Production)
Start Date: Campletion Dnte% ___ Measurement Methodology
Estimated
4117 Actual Funding:
Year Amount

Project Summary: (Briefly deseribe the
goals, approach, expected or actual results,
report(s) penerated and the date(s) of
publicatien.)

1976 {actual);
1977 (budger): (¥3700000) $2,569
1978 (forceast):

COMMENTS:

The Eollowing atudy will be conducted aiming ot the preventien of noise and vibration hy
the Tohoku and Joetsu super-express railways, constructional plans for which are now In

profreas?

1, Generation of nofse and vibration and characteristics of the propagation of neise and
vibration will be analyzed according to rail structures aud running copditions, using data
from the super-express rallways presently In operation and results of the actual mensure-
ment of the noise and vibration within a model teat section, and the stage of the discri-
bution of the nolse and sound will be assessed.

2, TInveatigation into a merhod to reduce the noise.

3. Tesating with similated models, the effect of noise distribution due ro rall structures and

the lay of the land will be atudied.

4, Dy combining projects, 1, 2 and 3, Forecast the effect of super-oxpress rallwoys on the
loeal enviranmaent, and assesa the problems to be met.

Transalated and transcribed from the original.
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Rapld Rall Transit
Japan

Project Title:

Study of Railroed Noise Reduction by Noise-Proof Wheels

Performing Organization Name & Address:

Teito Rapid Transit puthority ..., 3-19-
6, Higashi Ueno,- Taito-ku, Tokyo

Suritomo Metal Industries, Ltd. ...15-
5 Kitahama, Higashi-ku, Osaka

Spensoring Crpanization Name & Address:

Transportation Ministry of Japan
2-1-3 Kasumigamseki, Chiyoda-ku, Tokyo

Prineipal Investigaror(s):

Mr. Kei Satoda.... Teito Rapid Transit
Authority
Mr. Mitsuo Suzuki....Suzitozo Hetal
Industries, Ltd,

Completion Date:

Estimated Mar, 1976

Start Date:

Type of Research Program:

Fundamental

Development {(Component or System)
Demonstration (Experimental, Prototype, or
Produccion)

Measurement Methodelogy

el

|

April 1975 Actual ___ NMar, 1676

Project Summary: (Brieily describe the
goals, appreach, expected or actual results,
report(s) generated and the date(s) of
publiearion,)

In recent ye.rs the noise pollution
of railrecad vehicles hag become an im-

portant sociel problem to be solved

Funding:
Year Amount
1976 {actual):
1977 (budget):
1978 (ferecast):

L5220260
'E_r-TS tf. I_EgniiEB-ATDE“E'jY_GI}_ 60,000,000

COMMENTS:

urgently. With the test and research subsidy allocated by the Transportation Mini-
stry of Japan, Teite Rapid Transit Authority and Sumitomo Metal Industries, Ltd.
have investigated the vibration and noise characteristics of severel types of
sound-proof wheels and cerried out the field test with test vehicles, in which
inside and outside noises of the vehicles were measured, The results shows that the
regilient sound-proof wheel cen reduce noise meagured under the car body floor
from 3 to 5 deecibels wnd the damping sound-proof one can slso reduce from 1 to 3

decibels.
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Rapid Rail Transalt
Japon

Project Title:
Hoise Reduction of Shinkansen Railways

Performing Orpanization Name & Address:

Sponsoring Qrganization Name & Address:

Japanese Nationnl Railways

1—-6-5 Marunouchi Chiyoda-ku
Tokya JAPAN

Principal Investigator{s):
T.Nimura, M.Ebata, S5.Keno, T.Takahashi,
T.Sone, F.Salto and M.Kumagai.

Type of Research Program:

... Fundamental

—__ Develepment (Component or System)

_x Demonstration (Experimental, Prototype, or
Production)
Meagurement Methodolopy

Start Date: Completion Dato:
Estimated Mareh 1979
1
April, 1974 Actua

Project Summary: (Driefly describe che
goals, approach, cxpected or actual results,
report{s) generated and the date(s) of
publication,)

The aim of this project is to reduce
the Shinkansen neise so that it may
satisfy the Environmental Quality Standards
for Shinkansen Neise. The resules and

Funding:
Year Amount
1976 (acrual): (¥ 2,000,000} "§72342
1977 (budpet): undecided but will be continued.
1978 (forevcast)!undecided but will be continued.

COMMENTS:

the approaches can also be applied to the noise reduction for ordinary railways.

The train noise 1s radiated from various portions, but their contributions to total noise
are not clarified, In this study, the noise shares of various portions have been estimated
and the guideline on noise reduction and the countermeasures for each source are studied

on the basis of the estimation, As one of the countermeasures, sound insulation wall has
been investigated in detail including noise vadiation dve te wall vibration.

The results obtained arc as follows;

1) The noise radiation due to vibration of wall makes little contribution to overall crain
noise, if the wall has the thickness of 20 cm or mere and 3 m hight.

2) For inverse-L type noise insulation wall the noise coming out of the gap between the
edge of the wall apd car bedy can be reduced several dB by means of sound absorbing panel

installed vertically at the cdge of the wall.

3) When the noise insulation wall are constructed by the light material except concrete,
the vibration of the wall is much greater than one of the concrete wall in the low
frequenay range, so that vibration isolation must be taken into consideration.

The results obtained in this study have been reported one after another in INTER-NOISE

since 1974.
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Rapid Rail Tranait
United Kingdom

Project Title:

Tyne and Wear Mnrro-Nolge Conerol

Performing Organizacien MName & Address:

Rupert Taylor & Partners Led,
113 Westbourne Grove
London W2 4UP United Kingdom

Sponsoring Organization Name & Address:
Metro-Cammell Ltd. Birmingham
Tyne and Wear P.T.E., Tyme and Wear
Westinghouse Wrake & Signal Co. Ltd.
Chippenham

Principal Investigator(s):

Rupert Tayler

Start Date:

1973

Type of Rescarch Program:

___ Fundamental
_%_ Development {Component or System)
Demonsrration (Experimental, Prototype, or
Production)
Completion Batr.:lzwB ___ HMeasurement Methodolopy
Estimated
Actual Funding:
Year Amount

T TN S rde v

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report(s) generated and the date(s) of

publication.)

1976 (octual):
1977 (budpet):
1978 (forecast})!

COMMENTS: Work cartied out in a conaultancy
capacity

Design and development of quiet rapid transit vehicles imcluding arcillary equipment and

eivil englnearing aspects of tunnel design.

Stage 1) Nolse survey of Furopean Rapid Transic Systems
2) Development of Protocype vehicle and development of noise reduction modification
to ancillary equipment.
3) Acouscical tesring of prototype and messurement of tunnel acoustical properties

Transcribed from the original,
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Rapid Rall Transit
Vopt Geynany

'
Froject Titl Active Nolse Abatement Meaaures at lHigh Velocity in Wheel-Rafl Technolegy

[ SHIONEY

Performing Organization Nome & Address: Sponsoring Organization Name & Address:

Environmental Systema, Inc, Federal Minister for Rescarch and ‘fechnology

Muenchen 81, Cnesener Straase A4-6
West Germany

FRSR

Brincipal Investigator(s): Type of Research Program:

Dr. Ing. Karl-Heinz lendges Futndamental
Development (Compenent ar System)
Demonscration (Exparimental, Prototype, or

R S L LRAh

1.

TrAe

Sl

Twega

S

et

ki Lol

R

e e ————

Production)

Start Date: Complection Date: . Measurement Methodology
Estimated
July 1, 1575 Actual Tune 30, 1578 Funding:
Year Amount

Project Summary: (Briefly describe the 1976 {actual):
goals, approach, sxpected or actual results, 1977 (budpget):
raport(s) generated and the date(s) of 1978 (forecast):
publication,) e s mE e me = A mE e w .- - -

Or Total Funding Amount:(530,000 DM) $267,120

-l e e o R Em o w wm o owom R

COMMENTS

The aim of this project s a basic atudy of the possibiliries for active nolse shatement
procedures at high velocity in wheel-rail technology. The moat promising ideas, out of

a liet of suggestions on noise abatement, are evaluated in ragard to effectiveness, and
their struetural Ffeasibility is checked., Recommendations on further preventive measures
are submitted. The results of this research project form the bagla for the experiments to
be conducted in a second phase with the selected ideas wp to speeds of 250 km/h.

Translated and transcribed from the original German.
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Rapid Rall Transit
West Germany

t Ticle:
Projee Active Noise Abatement Measures at High Velocity by Wheel/Rail Technology

Performing Organization Name & Address: Sponsoring Otganization Hame & Address:

Federal Railroads - Central Office Federal Ministry for Rescarch and Technology

Munich, West Germany

Principal Investigator(s): Type of Rescarch Program:
Dipl. -Ing. Rainer Kiefmann —— Fundamental
—. Development (Component or System}
— Demonstratien (Experimental, Prototype, or
Production)
Start Date: Complation Date: . Measurement Methodology
Jan. 1, 1976 Estimated Deec. 31, 1978
Actual Funding:
Year Amount
Froject Summary: {Briefly describe the 1976 (actual):
goals, approach, expected or actual resulzs, t 1977 (budgec):
report(s) genararcd and the date(s) of 1978 (forecast):
publication.) - - —— - (423,000'bh)" _— -

Or Total Funding Amount: $179, 352

COMMENTS:

- - owm w = o

In the framework of this research project, the possibilities for active noise abatement are to
be thoroughly studied in wheel/rail technology at high velocities. The fundumental research
is to build on the preliminary work already accomplished. The most promising ideas from a
1tat of anci-noise suggestiona are to be evaluated in regard to probable effecriveness,

The practicabilicy 18 to be examined and recommendations are to be submitted for future

preventiva measures,

Translated and cranscribed from the original German,
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Rapid Rail Transit
Wesc Germany

Projcet Titlo:
Technolopy

Paasive Folae Abatement Measures for Hiﬁh Speed Systems by Means of Wheel/Ratl

Performing Organizacion Nume & Addrass:

Federal Rallroads
Central Office, Munich
Munich 2, Arnulfstr. 1%
Weat Germany

Sponsoring Organization Name & Address!

Federal Minister for Research and Technology

Principni Investigator(s):
Dip., -Ing. Ralner Kiefmann

Start Date! Conpletion Date:

Estimaced Dec. 31, 1874

Type

—

of Research Program:

Fundamental

Development {Component or System}
Demonatracion (Experimental, Prototype, or
Production}

Measurement Methodology

Jan, 1, 1976

Actual
Year
Project Summary: (Briefly describe che 1976
gouls, appreach, expected or actual rasults, 1977
repert(s) generated and the dare(s) of 1978

publication.)

Or Total Funding Amount!

Funding:
Amount
{actual):
(budgat):
(forecast):

(2,500,000 DM)
1,060,000 . . o . - o

COMMENTS:

In the framework of this research preject, the insights gained from an already completed
project regarding the effectiveness of parsive nolsc ahatement measures for high velocity
wheel/rail traffic aystems are to be broadly examined and compelted in particular, sound
screens on drive vehicles and wagons are te be srudied as well as noise shieldas in front
of the wheels, damping elements on the tracks, variacions of the sound screendng wall; and
the levels of efficacity are to be determined.

Translated and tranacribed from the original German.
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Rapid Rail Transit
Abbreviated Liatings With Funding

Japan, Research on gound-barrier walls for the Shinkansen, Japanese National
Railways, 6-5 Marunauchi 1-Chome, Tekyo, Japan, Type: Development. 1977,
1980. §7,342 (2 millien yen), Research op the nolee gencrating mechanism
and check-up on the effects of sound-barrier walls of various shapes with
model carbody and speaker sound waves employed.

Japan, Research on nolpe genervated by conecrete structure on the Shinkansen.
Japanese Rationu) Railways, 06-5 Marunouchi l~Chone, Tokyo, Japan. Type:
Demonscratfon, 1977, 1980. $91,775, (25 million yeand. Study on the designing of
concrete structure (viaduct for track elevation) with the view to minimizing

the noise therefrvom,

Japan, Research on noise originated {n connectfon with power collection on
the Shinkansen. Japanese National Railways, 6~5 Marunouchi 1-Chome, Tokyo,
Japan, Type: Fundamental, Development, 1977. 1980. §44,052, (12 mlilion
yen). Contribution of the aparking, the shuffling sound and the awishing
sound to the nolse generated in connertion with pover collecting and analysis
af the generating mechaniam.,

Japan, Overall testing to abate the Shinkansen noise. Japanese National
Ruflways, 6-5 Marunocuchli 1 Chome, Tokyo, Japan, Type: Demonstration.
1978. 1980, 5293,680, (80 willion yen). The trolley wire, rolling srock,
track and structures that have been cested separately are gathered together
and their combined effect in noise abatement is being tested.

Japan, Experiments to abare and analyze wheel noise using testing installations.
Japancse National Raillwayam, 6=5 Marunouchi 1-~Chome, Trkyo, Japan. Type:
Fundamental, Development. 1977, 1978, §44,052, (12 million yen). Using

wheal axle running testing ipstsllation and bogile running testing installation,
experiments are conducted to find our the way to attenuate noise generated

by varioua kinds of wheel load, hagie, ete,
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Rapid Rail Tranait
Abbreviated Listings

Upited Kinpgdom. Cosc Effmcrive Nolase Control Methodology for Urban

Rapid Transit Systems. Unlversity of Southampton, Instituere of
Sound and Vibration Research, Southampton 509 5NIf, United Kingdom.

E, G, Terry, J. B. Large,

West Germany. Expressa Line Hamburpg-~Harburg Track Section Ham-
merbrockstrasse in Hambure. Institute for Sound and Vibratioen

and Technology, Hamburg 70, Fehmarnstr., 12, West Germany, 1Ing.
Grad. Guenther Wilmsen, Measurements for an analysis of the exist-
ing noise levels In Hammerbrookatrasse, Experiments on express
trains., Testing of refnforced concrete express bridges, Final
measuremants te determine noise impact of expreas trvaln traffic
through Hammerbrookstrasse,
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Innovative Guided Mosa Troansit
Japan

Project Title:
A Vibratien Reducing Measure Adopted where o Tunnel Runs Close to a Theater

Parforming Organization Hume & Address: Sponsoring CQrganization Name & Address:

The Institute of Industrial Science Teito Rapid Transit Authority
The University of Tokyo 10«6, Hignehi leno 3-Chome
22-1, Roppongl 7 Chome, Minato-ku Tatr_n;—kug

Tokyo, Japan Takyo, Japan

Principal Investigator(s): Type of Research Program:

Prof, Choshiro Tamura {Tokyo Univ.}

Mr. Akio Oikawa (T.R.T.A.) —x  Fundameneal
X Development (Component or System)

%, Demanstration (Experimental, Prototype, or

Producrion)
Start Date: Completion Dace: . Measurement Methodology
Estimated
Oct. 1974 Actual March 1976 Funding:
_ Yaar Amount

Project Summary: {Briefly describe the 1976 (actual):

goals, approach, expected or actual results, 1877 (budgetr}:

report(s) generated and the date(s) of 1978 (forecasc):

publication.) =000 | m e e maducaam e m-a- - m o - -
Ot Total Funding Amcunc: (30,000,000 Yen)
_____________ S0 L L L.
COMMENTS:

When undertaking construction of the subway Yurakuchoe Line, we had te construct a new underground
station only ahout 1.5 meter away from a theater, And, it was extremely important to cut out the
wave vibration propagating from the tunnel to the theatve. We successfully achieved the aim by
supporting the track on a pile insulated from the tunmnel structure; the pile worked to scatter
the wibration into the soil below the tunnel.

On putting the line into revenue service, we made a series of measurements on the selid-borne
sound and made an analysis of the way the vibration propagated from the track to the pile, soil,
back to the tunnel and then on to the wall and slab of the theater bullding,
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Innovative Guided Maga Transit
Netherlanda

Project Title:
like

Study of the Noiae Emission of Different Types of Trolleys, Subways, and the

Performing Organization Name & Address:

Sponsering Orpanizacion Name & Address;

Ministry of Transport and Public Werks
Amsterdam, Netherlands

Principal Investigator(s):

Copplecion Date:
Estimared

1976 Actual

Start Date:

Type of Rescarch Program:

Fundanmental

Development (Compenent or System)
Demonstratinn (Experimencal, Prototype, or
Production)

Measurement Methodolegy

Project Summary: (Briefly describe the
goals, approach, expected or actusl results,
report (s) generated and the date(s) of
publication.}

Funding:
Year Amount
1076 (actual):
1977 (budget}:
1978 (forcecast):

Or Total Funding Amounc:

- M = m e = m om o = o m S m = m W = e

COMMENRTS:

This project 18 oriented to public transport in urban conditicna. Meagurements will be
made nccording to the methoda eatablished In a previous project.

In the second phase, the separate sourcea of noise will be investigated, such as wheel
to rall contact, bridges and tunnels, vounding a curve, ete, Thereupor an investigatlon
of posaibilities for noise abatement will take place.

Tranacribed from the original,
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Innovative Guided Mass Tranalt
Netherlanda

Project Tikle;
Rerearch on Noise Zoning Aleng Tramwayn

Performing Organlzation Numo & Address:

Spensoring Organization Name & Address:

Ministry of Public Health and Environmental
Protection
Amaterdam, Netherlands

Principal Investigator(s):

Start Date: Complerion Date:
Estimated
1576 Actual |

Type of Research Program:

Fundamental

Development {Conmponent or System)
Demonstratinn (Experimental, Prototype, or
Production)

Measurement Mechodology

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report{s) geperated and the data(s) of
pubiicacion.)

Year

1876

1977
1878

Funding:
Amount
{actual):
(budget):
(forecast):

COMMENTS:

This project involves the parameters of the nolse zones to be established around Lramways.
In the cities, tramways are often combined with the city streets, hut {n the suburbs and
outaida the cities trams often have a ascparate route, This project 1s mostly concerned

with these tram routea,

The second phase will inveatignte noise-abatement measurea, in conjunction 1f posaible
with research already conducted by the public transport companies.

Transcribed from the original,
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Innovative Guided Mass Transit
Abbreviated Listings

West Germany. Studies for the Reduction of Internal and
Externsl Noises (enerated by Radil Tranaportation Systems

in City Traffie - Preliminary Study: Noise, Research
Aasgocigtion for Underground Traffic Inatallations, Dusseldorf
30, Mogartatr. 7, Wesat Germany. Sponsor: Federal Miniwtry
for Reaearch and Technology. April 1, 1975, Nov. 30, 1976,

West Germany. Rescarch Reparding Abatement of External and
Internal Noise in Rail Transportation Syetems in City Traffie,
Instieute for Greund Transportation, Berlin 12, Strasse Des

17 Jundi 135, West Cermany, Dip.- Ing. Poul Wimbe, Dee. 31,
1975, Feb, 28, 1976. Sorting, assembling and analyzing of the
literature on the following main points: rolling noiseas, cutve
noises, percussion noises; causes and effecte: infrastructure,
superstructure, track, wheel, wheel housing, logie.
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RAIL MODEL ANALYSIS AND PREDICTION
See Also Pages;
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Rail Model Analysis & Prediction
Switzerland

Project Title: payelopment and Compilatien of Acoustic Principles for Assesasing the
Nolese Exposure due to Railread Switchyards

Performing Organization Nume & Address:
Eidg. Material, und Versuchanstalt
EMPA, Abteilung Akustik

8600 Duebendorf (CH)

Switzerland

Sponsoring Organization Name & Address®
Federal Enviroumental Office
3003 Bern In cooperatcion with:
The Federal Transport 0ffice
3003 Bern Switzerland

Principnl Investigator(s):

Herrn Professor A. Lauber
Herrn F. Kopp

Start Date: Completion Date:

Estimated

Type of Research Program:

_%_ Fundamental

Development {Component or System)
Demonstration (Experimental, Prototype, or
Production)

Measurement Methodolopy

ot

1975 Aotuwal 1977

Project Summary: ({Briefly describe the
goals, appreach, oxpected or actual results,
report(s) generated and the date(s) of
publication.}

Funding:
Year Amount
1976 (actual):
1977 (budgat):
1978 (forccast):

DOr Totsl Funding Amount: (sFr 100,000)$39,970

COMMENTS:

The worlk should enable the prediction of

noise emissions and immissions to

be expected from planned (new) sawitchyards, the assessment of all types of

noise abatement measBures.

Translated and transcribed from the originasl German.

169



W UL e SR Ty I

Rail Model Analyais and Prediction
West Germany

Project Title:
the New Streteh Being Built

Noige Immissions In Fulda Township Along Existing Rallroad Tracks and Along

Performing Organization Nume & Address:

“IGI" Engineer, Geological Inatitute
Niedermeyer
Westheim, West Garmany

Sponsoring Ocrganization Name & Address:

German Federal Ralleoads
Frankfurt, West GSermany

Principal Investipator(s):

Dip. ~Ing. Niedermeyer

Start Date: Coppletion Dace!

Estimated

Type of Research Pregram:

Fundamental

Develeopment (Component or System)
Demonstratian (Experimental, Prototype, of
Production)

Measurement Merhodology

Actual

Project Summavry: (Briefly deseribe the
goals, approach, expected or netual results,
report{s) genarated and the date(s) of
publication.}

Funding:
Year Amount
1976 (acrual):
1977 (budger);:
1978 (forecast):

Or Total Funding Amount; (30,000 DM)
Py 512,720

COMMENTS:

Measurement of present nolse immissions in Fulda township. Noise Immissions by sounds of
passing railroad traina., Measurement of noise immissions, Predictlen of sound imnisslons
up to the year 1990, Preventive measures against poise. Effect of nolse.screen walls
along the new construction stretch in the vicinicy of iphabited areas to be profected.

Proposals for noise abatement,

Translated and transcribed from the original German.
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Rail Model Analysis & Predlctinn
Sweden

“Trpject Tltle:

Happing of naipe from rallroad tratfiec und planning of measurcs agalnal this ueise

) Peviorning Orpanization Name & address:
Envirenmental and Pablic
fiealth Administration of

Stockholl, Sweden

Spengoring Organizalion Name & a’\l.ldrues:::m-

Principal luvestigator(s):

Sturt bate; Camplotion Date:
Estdmated 1970

1976 Actual |

Project Summnary:  (Briefly describe the
goals, approach, especred or actual roesules,
report{s) generaced and the date(s) of
pullicotion. )

Type

ol Rescarch Program:

Fundpmental

Deve]apment (Component or Sysilom)
Bemousitratfon (Experimental, Prototype, o
Production)

Meanurement Hethodolopy

l"l-.l'lirlin;; H
Amount

l

{actunl):
(budgel):
(forecast):

COMHENTS:

The projeet contains ihe lollowing headlines:
1. Construction of a caleulation model for predicling nolpe from

railyord traffic.

2, Try to find limite for railrecad noise,
%, Suggest meaures to fulfill the requivements,
4, Caleulate the gosts within Stoekholm for meaures against railroad nolse.

A wotking group within the town of Siockholm han been met up for this projeei,
Representatives from the Nationzl Environmontisl Protectien Board and the
State Railroad Authoritleo are assccimted with the group.
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Rail Model Analysis and Predictien
Abbreviated Listings

Norway. Methods for Prognosing Noise From Ralilwavsa,
Laboratory of Acousties, Norweglan Institute of Technology,
Trondheim, Norway, 1980,

United Kingdom. Noise Prediction Methnd for Fast Electric
Traina. Building Research Eatablishment, Aylesbur, Bucking-
hamshire, United Kingdem.
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See Also Page!
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Rail Noise Ocher
Denmurk

Frojest Titles

Noise Nuisances Along Railroads.

Pcrformiﬁ;';' Orpganization Name & Address:

National Agency of Enviromnmental Protection
The Daunish State Railways

Rampmanusgade 1

1604 Kobenhaven, Denmark

Sponnoving Orpanization Kane & Addroess:

Principal Investigator{s):

National Agency of Environmental
Proteclion

The Danish State Railways

Start Date: Coppletion Date:
Estimated aul, 1978

Type of Rescarch Vrogram:

Fondamental

Development {Component or System)
Demgnstration {(Experimental, Frototype,
Production)

Heasurement Hethodology

1976 Actual

Projoet Summary: (Bricfly describe the

goals, approach, expected or actunl results,

report(s) generated and the datels) of
publication,}

Funding:
Yeay Ampunt
1976 {actual): ¢70.000 DUkF.) $11,543
1977 (budget): (20.000 D.kr.) 3,298
1978 {forccast){100.000 D.kr.} 16,490

COMMENTS :

Noiso Nuisanees Alonm Railroads: The Danish State Railways and the
National Apency of Environmental Protection will coeperate in
preporing guldelines for the calculation and evaluntion of noise

from railroad traffic.
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Rail Noise Other
Sweden

Project Titla:

Comparison of Noise from Two Rail@uy Transformer Station of

Different Size. Nolse Abatement Measures.

Performing Organization Nuame & Addross:

IFM Akustikbyran AB
Warfvinges vag 26
§=112 51 Stockholm, Sweden

Sponsoring Organization Name & Address:

The Swedish State Railways

Principal Invescigator{s):

Coran Westerberg

Copplecion Date:
Estimated

Start Date:

Type of Rescarch Program:

Fundamental

Development (Compenent or Svsten)
Demonstration (Expercimental, Prototype, or
Production)

Measurement Mathodology

L

Febr 1976 Actual _ May 1977

Project Summory: (Briefly describe che
goals, approach, expected or actual results,
report(s) generated and the date(s) of
publication.}

The railway transformer stations
generate electrical power of 16 2/3 Hez
for the raillway system. The increzsed

Funding:
Year Amount
1976 {actual}: {45,000 Sw Crs) 510,139
1977 {budgec): (20,000 Sw Cra) § 4,506
1978 (forecast):

COMMENTS:

use of short distance trains with good
acceleration has caused the need of enlarged transformer stations. In one case
the larger atation has caused more environmental noise than the forper amsller
station, Complaints have reached hoth the loczl health authorities and the Swedish
State Railwayn.

The task was
1) to investigate the increase in eavironmental nolse level because of the
enlargement of the station
2) to suggest nolse abatement mensures Lo restore the nolse level situation
before the enlargement with some reserve for further enlargements.

The task was solved by
1) measurements at the enlarged station,
2) measurements at another station of the same type and size as the former
non-enlarged station,
1) compatrisons of environmental noise levels
4) auggestions of different combinations of nolase abatement steps.

Different sound sources as transformers and cooling fans were regarded as well
as the operating time for each source, The enlarged statden produced 9 MVA out
of 30, the smalletr 3 out of 9 on an average, The raise in environmental scund
level was found to be within the interval 4-6 dB(A) both in maximum, minimum and
squivalent sound level. The proposed noise abatement measures contained the use
of ventilation out-and inlet dampere and outdoor absorbing screeps in different
combinations for a 10 dB(A) reduction.
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Rail Noise Other
Sweden

Project Title:

Survey of noise from railbound traffic in Stockholm

Performing Organization Name & Address:
Milje~ ooch Halsevardsforvaleningen
Fack
104 62 STOCKHOLM 17
Sweden
{local liealth authorities)

Sponsoring Orpanizacion Hame & Address:
Hiljo- och Halsovardsfdrvaltningen
Fack
104 62 STOCKHOLM 17

Principal Investcigator(s):

O~ing Sten Wahlstrom

Conpletion Date:

Estimated pae, 11, 10978

Actual

Stare Date:
Oct, 8, 1976

Type of Research Program:

Fundamental

Development (Compenent or System)
Demonstratien (Experimental, Prototype, or
Production)

Heasurement Methodology

=

Project Summary: (Briefly describe the
goals, approach, expectad or actual resulrs,
report (3) generated and the date(s) of
publication,)

Funding;
Year Amount
1976 (actual):
1977 (budgetr):
1978 (forecast):

COMMENTS

For seme yeara there have been in Sweden guiding rules for physical

planning, considering road traffic molse (Urban planning and noise from read traffic,

The national board of urban planning, report nr, 22, 1972},

These gulding rules are used by the Stockholm City administration for the

present even for polse from railbound traffic,

Examples of nofse reducing steps that

have been eaken in Stockholm are noise barriers (embankments and walls made of wood,

ateel or concrete} and exchangipg of windows,

Transcribed from the original,
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Rail Noise Other
West Garmany.

Project Title:

Tunnel with Only Slight Cover (Sybway or "I" Train, Water Maina, cte.)

Parforming Organization Name & Address:

Special Rescarch Area 77

"Rock Mechanica', Karlsrube U,
Karlasruhg Richard-Willstaetter-Alle
West Cermany

Sponsoring Qrganizacion Name & Addeessy
German Research Seclety
Federal Transportation Ministry

Principal Invescigator(s):
Dip. Ing. Gerhard Sguer

Start Date: Completion Date:

Estimated

Type of Research Program:

Fundamental

Development {Component ov System)
Demonscracion (Experimental, Prototype, or
Production)

Measurement Methodology

Jan. 1, 1971 Actual

Project Summary: (Briefly describe the
goala, appreach, expected or actual resulea,
teport(s) peneratced and the date(s) of
publication.) .

Funding:
Year Amount
1576 (actual):
1977 (budgecr):
1978 (forecast):

- et m o ew om o= om L R T T . TR B

Ot Total Funding Amount: (500,000 DM) $212,000

. i e e o e Mmoo =t T om oo

COMMENTS :

Exploration of factors affecting cost-effective development of underground installations
with only slight cover, Techniquea are needed to achicve economically rewording excavation
and operation of underground structures aimed at reducing noise and traffic problems as
well as exhaust gas pollution in centers of populatien concentratlen,

Translated and tronscribed from the original German,
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Rall Noise Other
Netherlands

Projcct Title;
Study of the Nelse Emission During Shuncing and Switching

H ) Performing Organizarion Name & Address: Sponsoring Organization Name § Addross:

Ministry of Tranaport and Fublic Works
3 Ansterdam, Netherlands

Prineipal Invescipator(s): Type of Research Program:

Fundamental

Development {(Component or Systen)
Demonstration (Experimental, Prorotype, or
Froduction)

ol -—_

i Start Date: Complecion Date: Measurement Methodolegy
Y 1576 Estimaced
Actual __ Funding:
: Year Amount
Project Summary: (Briefly desecribe the 1976 (acenal):
goals, approach, expected or actual results, | 1977 (budget):
veport(s) generated and the date(s) of 1978 (forecast):
publicatien.) | oesaa L T N

COMMENTS:

TASTS IR

¢

The purpoae of this project is to reveal which occurrences cause polse pulsance during
shunting, such as diesel motors, impact of cars, braking, communication, ete. In the
second stage of research, means of abating cthle noise will be Investigated. An

lwAnalE

M

I’\ investigation will also be made of how acoustic screening can be installed around

i-‘.& shunting yards in order to protect nearby nojze-sensitive receivers, This could he
,i anything from sound-abosrhing screens to soupd barriers to treea to architectural

k3 osdaptations. Many ideas on acoustic screening can be taken from the X.C.G. reaearch
;‘_Ji programme on Road Traffic Noise.

i

v

)
i

RES RN S

§ TR e,

Transcribed from the original.



Rail Noifge Otherv
Netherland

Project Title:
Research on Zoning Along Railroads

Performing Organization Name & Address: Sponsoring Organization Name & Address:

Miniatry of Public Health and Environmental
Protection

Amaterdam, Netherlands

Principal Invescigator(s): Type af Research Program:

Fundamental

Davclopment (Component or System)
Demonstration (Experimental, Prototype, or
Produccion}

|

Start DNate; Complecion Date: ., Measurement Methodeclogy
Estimated
Actual _ Funding:
1976 Year Amount
Project Surmmary: (Briefly describe the 1976 {actual):
goals, approach, expected or actual results, 1977 (budget):
report(s) gererated and the date(s) of 1678 (forecast):
publieation,) = | ot e e et m it a et e e m mmmm = -

COMMENTS ¢

This project ia intended to provide an understanding of the parameters essential to determine
nolse zones dround railroads. This research 18 closely relaced to the projects on zoning
along or around motor roads, alrpores, industrial eatates, etc.

The standards developed in other projects must be made applicable to measuring noise levels
at given dietances from the railroad tracks. Polncs of interest are the methods of
prognoais, data needed, inspection measurementd, equipment and regiscration,

The second phase will review all of the possible measures for abating ncise to the
perniasible levels (such as acoustlc screening and barriers).

Trnnscribed from the oripinal.
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Rail Noise Other
Netherlanda

Project Title:

An Inventory of Noise-Sensitive Recelvers Within the Noise Zones to be

Entablished

Performing Organizavion Nume & Address:

Sponsoring Organization Name & Address!

Ministry of Public Health & Envirommental Protection
Amsterdam, Netherlande

Prineipal Investigator(s):

Start Date:

1976

Completion Date:
Estimaced
Actual _

Type of Research Program:

Fundamencal

Developmeat (Component oz System)
Demonstration (Experimental, Prototype, or
Production)

Measurement Mathodology

|

Project Summary: (Briefly describe the

goals, approach, expected or actual results,

report(s) generated and the date(s) of

publication.}

This rasearch should provide some information

Funding:
Year Amount
1976 {accunl):
1977 {budpet):
1978 (foreecastc):

COMMERTS:

inside the zones around the railroad tracks.
existing situation and of the developments envisioned in the development plan.

of the noise-sensltive recelvers or concerns
This includes considerations both of the

This information coan be useful in making estimates of costs, setting up racionalizaeion
schemes and msaking decislons on pessible new developments in the field of rail tranasport.

Transcribed from the original,
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Rail Noise Other
Netherlands

Project Title:

Investigation of the Financial Condequences of Policy Declaslfons on Nolse Abatement

Along Railroads

Performing Organization Name & Address:

Sponsoring Organization Nawe & Address!

Miniatry of Public Henlth and Environmental

Protection

Amaterdam, Netherlanda

Principal Investipater(s}:

Start Datet

1976

Conpletion Date:
Estimated

Type of Research Program:

Fundamental

Development (Component or System)
Demonstration (Experimental, Prototypa, or
Production)

Measuremenec Methodology

Actual

-

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report(s) peneratcd and the dacte(s) of

publication.)

Funding:
Year Amount
1976 factual):
1977 (budger):
1978 (forecast):

COMMENTS:

This project is primarily concerned with the consequences of the nelese zoning and the
programmes of rationalization which this will entail, The results of this project will
affect the stringency of the zoning and the rate of rationnlization. Thie project should
try to give some idea of the financial consequences of naige abatement measures. Finally,
this project ghould indicate the basle on which a system on peise nuilsance levies could

be based,

Transeribed from the original.
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Rail Neise Other
Netherlands

Project Title:

Regearch on Noise Abatement Requisites to be Imposed on the Purchase of

New Rolling Stock

Performing Organization Name & Address:

Sponsovring Organizarion Name & Address:

Minlatry of Tranasport and Public Works
Amatardan, Netherlanda

Principal Investigator(s):

Start Date:

14976

Completion Date:
Estimated

Type of Research Program:

Fundamantal

Developmenct (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Measurement Methodology

Actual __

Project Summary: {Briefly describe the

goals, approach, expected or actual results,

reporr(s) generated and the date(s) of

publicaticen.)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (forecast):

COMMENTS :

Thia project, using the results of other projects in thia research programme, will draw
up minimum noise abatement requisites to apply to new or renewed trains, freight cars,

troms or undergrounds,

In the second phase, new forme of rail transport will be loocked

into, such as the turbotrain, aerocrain, transrapid, transurban, etc. If test results
are already available on these vehicles, they should be evaluated. This research preject
is not only cencerned with develapments In rail tranaport in Europe, but in America

and Japan as well,

Transcribed from the original.
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Rail Hoisa Other.
Abbreviated Listings

United Kingdom, Measurement ond Analysis of Train Induced
Ground Vibration, Univeraity of Southampton, Institute of

Sound and Vibration Research, Southampton 50% 5NH, United
Kingdam., X. P. Verhaa, I, B, Large, J. G, Walker. Publication:
H,P. Verhas 1977 M,Sc. Digsertation, ISVR, University of
Southampton. Measurement and analysis of train induced greund

vibration.

United Kingdom. The Effect of Cuttings on Railway Noilse
Propagation. University of Southampton, Institute of Sound

and Vibration Research, Southampton 509 5NH, United Kingdom.

¢, Glaretas, J, G. Walker, J. B. Large, Publicatieon: C.

Glaretas 1977 M.Sc, Dissertation, ISVR, University of Southampton.
The effects of cuttings on railway noise propagation,
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SURFACE YERICLE COMPONENTS
ENGINES

See Also Pagea:
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Enpines
Augtralia

Project Title:
Optical holography for the study of sound radiation from vibrating surfaces

Performing Organization Hame & Address: Sponsoring Orpanlzation Name § Address:
Bept. of Mechanical Englneering Department of Sclence
University of Adelaide Australian Research Grants Committee
Adelafde, South Australia P.0. Box 449, Wodenm, A,C.T. 2606
AUSTRALIA 5001 AUSTHALTA

Principal lnvestigator(a): Type of Research Propgramg

Fundamental

3 David Alan Bies
Development (Component or System)

Celin H. Hansen

Ny

y Renzo Tonin Demonsieatfon (E<perimental, Prototype, ov
4 Producticn}
' Sturt late: Complevion Dace: ' Measurcmept Methodology
Fstimaced Dec 1978

¥ Jan 1976 Actual o Funding:
“ Year Amount
i Project Sumunary: (Briefly describe the 1976 (actual): § 7,000

poals, approach, expected eor acteal resules, | 1977 (budpot): $50,000

report(s) guencrated and the date{s) of 1978 (forocast): $19,000

publication.) R R T T TV SRy R

COMMENTS: estimaeion in U.5. dollars,

We have developed techniques for the {nterpretation of time averaged optical
holograms to deacribe in detail the medal respense of vibrating surfaces. Thus
beaides simple plates, we are presently investigating the modal motinn of
cylinders. 1In the latter case we are investigoting the ceupling between

wodes due to amall irregulavities in the cylinder walls., Additionally we arc
developing o process for locating sound sources on 4 vibrating surface using
a'combination of sptiecal holography and pressure scanning.
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Engines
Japan

Project Title:

The comittee of the engine noise control,RC-8C 43,

Performing Orpanization Name & Address:
The Japan Society of Mechanical

i3

Sponsoring Organization Hawe & Address:
participants of the automobile

Engineers. industries, And Japan Autorace
4-9-2,Yoyogl, Shibuya~-ku, Tokyo, Organizatien,

151, Japan

Principal Investigator(s): Type of Rescarch Program:

Chairman : Prof. Kiichi Fukuda

Manager : Prof. Shoichi Furuhama X Fundamental
_ % Develaopment (Component or System)
And 12 professors. _% Deponstration (Experimental, Prototype, or
Production)
Stoart Date: Completion bate: 2 Measurement Hethodology
September Estimated August,1978 I,
1976 Actual Funding:
Year Amount
Project Summary: (Briefly desecribe the 1976 (acrual): S 55,000
goals, approach, expected or actual results, | 1977 (budget): $ 55.000
report(s) generated and the date(s) of 1978 (forccast): '

publication.)

1) The resenrch in noise control due to the vibration of the engine block
by piston slap, crank shaft vibration and athers.

2) The research in noise control due to the caombustion In diesel engine

and gasoline engine.

3) The research in noise contrel due te the cooling fan, and the inlet

and exhaust gas flow,

4) The researchof npise controling by the muffler and enclosing of the

engine.
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Engines
United Kingdom

Project Title:

Engine Induced Noise in Cara

Performing Organization Name & Address;

Cranfield Institute of Technology
School of Automotive Studies
Cranfield, Bedford MK43 OAL

Sponsoring Organization Name & Address:

Science Research Council
PD Box 18

SWINDON SH1 5BW

Principal Investigater(s):

Type of Research Program:

X Fundamental

Dr § K Jha . Dbevelopment {Component ot System)
. Demonstratvion (Experimental, Prorotype, or
Production)
Start Dates Completion Date: Measurement Methodolo
F gscimncad Sept 1979 _ i
June 1976 Actual Funding:
Year Amount

Project Summary: (Briefly describe che
goals, approach, expected or actual results,
report(s) geperated and the date(s) of
publication.}

OBJECTIVES:

Obtain a quantitative measure of the noise

in a vehicle induced by engine excitation aldwes

1976 (actual)$12169 est.

1977 (budget) $26388 eat

1978 (forecast}:526388 est.
"""""""""" ke 112 e A

COMMENTS!

evaluate the forces and torques generated and transmtited by the engine and cstablish the
mechanism of transmigsion of such forces to the body,

METHODOLOGY

A mathematical model for the dynamics of the

engine and transmission assembly will be

construcced and the forces transmitted by the assembly into the vehicle structure
will be evalusted. A mobility matrix assembly method will be used for this purpose,
The transmitted forces through the engine mounts wilt be weasured and compared with

the theoretical prediction.

Correlation between the engine generated and

trangmitted force spectra and noise spectrum

ingide the car will be made and thus relative importance of various transmission paths

will be established,
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Engines

United Kingdom

Pruoject Title:

Diesel Combuation Noise

Performing Orpanization Name & Address:
Noise Control Group
Research Department
Lucas CAV Ltd
P 0 Box 36, Warple Way, Acton
LONDON W3 755

Sponsering Organizatien Name & Addresst

LUCAS CAV

Principal Investigator{s):
M F Russell

A J Herbert
G Bal four

Completion Date:
Estimatod

Start Date;

Type of Research Program:

X Fundamental
Development (Compenent or System)

Prodiiction)
Neasurement Mothodology

April 1974 Actual

Project Summary: (Briefly describe rhe
goals, approach, expected or actual results,
report(s) generated and the date(s) of
publication.)

OBJECTIVES

Funding:
Year Amount
19746 {aceual):
1977 (budgei):
1978 (forecast):

COMMENTS

1. Ta define, and quantify the effects of, the factors which control
the nolse originating from the combustion process in diesel

engines.

2. To quantify the effect of various noise~reducing modificacions
on nolse, emissions economy and smcke.

First Report issued as SAE paper 770257 presented at International
Automotive Engineering Congress and Exposition Detroit

Feb/March 1977
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Engines
United Kingdom

Title:
Project ¢ Prediction and Conctrol of Diesel Engine Noise

Performing Orpanization Nume & Addross; Sponsnring Organization Name & Addresy:

Noise Redearch

Perkins Engines Ltd.

Eascfield

Peterborough

nited Xingdom

Principal Investigator(s): Type of Research Program:

R, Southall

R. A. Pottitt _x  Fundamental

D, L. Mennell _x_ Development (Cemponent or System)

___ Demonstration {Experimental, Prototype, or
Production)
Starc Date: Cumpletion Pale: ___ Measurement Methodology
Estimated 1979
‘ 1973 Actual Funding:
Year Amount

Project Summary: {Briefly deseribe the 1976 {actual): 3 Technical Staff & 3 Fiteers

goals, approach, expected or actual results, | 1977 (budget}: 3 Techuica) Staff & 3 Fitters

report{s) generated and the date(s) of 1978 (forceast): 3 Technical Staff & 3 Ficrers
i publication,) | e e e m e e e e s e et m e e e == a ==
, The objective of the projeet is to develpp 2 ?l_rflfl_}f']fjfﬁ_hfufnf: ______
theorerical engline noise prediction model for e T aeahoie tent chambers
‘. use at the design stage and te evolve nolse COMMENTS zszi;u:ﬂi anechoie test chambers

. reduction methods. These techniques have been
!._j tried out on the design of a speciol quiet engine with a target nolse reduction of 10 dBA.

The predjctive approach is split into 2 major asectiona. The vibration of the engine surface
is calculated using the Finite Element Methed and then surface vibration ia linked co
radiated nolse by use of a plate idealisation and the statistical energy method.

Initial results have shown goed correlaticn of measured and predicted vibrotion up te 1 KHz,
Variatiens above this frequency are presently being corrected by refinement of the force
input caleulations, The predictions of radiated noise from engine surface vibration have
been shown to be very accurate, The technique has proved so succesaful that It is now incor-
porated in a regularly applied method of identifying mojer nelse sources vsing measured
vibration data.

The use of these new techniques has currently resulted in a noise reduction of 7 dBA being
achieved with the experimental guiet engine. Work i{s contlnuing to improve the prediction
techniques and to develop more effective noise reducing methods,

PUBLISHED PAPERS
T. VA Method of Determining the Effect of Design Changes on Diesel Engine Nolse"
i M. G. Hawkina & J. M, O'Keeffe CIMAC 1975
7 2, "Analysis and Prediction of Emgine Structure Vibration"
: M. G. Hawkins & R. Southall SAE 7530832 August 1975
3. "The Application of Idealisation and Response Analysia to Diesel Engine Noise Aasessment"
i P. J. Yorke SAE 750836, Aug, 1575.
g 4. '"Diesel Engine Neise ~ Basic Studies Lend to Practical Reductions"
. J, Coulson & R, Seuthall SAE 760550 June 1974
K 5. "A Review of Engine Nolse Control at Perkins Engines"
’ R. Southall November/December issue of Noise Contrpl



Enginesn
Heat Gopmany

rojeet Title:
New possibilities for developnent of quieter cooling systems for ICE devices

eapecially moror wehicles,

Performing Orpanization Name & Address: Sponsoring Organizagion Name & Address:
Anstalt fur Verbrennungsmotoren Forschungsvereinigung Verbrennungskrafemaschinen
Prof. Dr. Dr, h.c. H, Liat (AVL) Pagtfach 109, Lyonerstrass 18
A-8020 Graz, Kleiststrasa 48 D=6 Frankfurt/Main-Niederrad L

West Germany West Germany

cmrran v maead

Principal Invescipator(s): Type of Research Program:
Dipl.-Ing. G.E. Thien __ Fundamencal
Dipl.-Ing. H.A, Fachbach _X__ Development (Component or Svsten)
Dipl.~Ing. R.v. Hofe ___ Demonstratinn (Experimental, Prototype, or
Preduction)
Stary Date: Completion Date: — .. MHeasurement Methodology
Estimaced _ppr 198D
April 1976 Actual ___ Funding:
Yaar Amount
Project Summary: (Briefly describe the 1976 (actual): $ 58,000
goala, approach, expected or actual results, 1977 (budget): $ 81,300
report(s) generated and the date(s) of 1978 (forecast): § 106,000
publiecation.) 0000 | e e e e e m e m e e s m e e .-

COMMENTS:

The cooling-blower aystem, in addition to engine noise, Intake and exhaust noise, forms
cne of the most essential parts of the total noilse of present day vehicles, Since it could
recently be shown how engine nclase could be reduced and since efforts are being made to devel-
op methods for the economic reduction of exhaust nolse, there 18 on urgent necessity to find
waye to reduce the nolse caused by the ceoling-blowar system., The esaentinl purposc of the
regeArch task 1s to come up with basie physical-technical data which concepn the nolse reduc—
tion of the total radimtor-blower complex, whereby the special technical and economic
requirements and the boundary conditions of aggregates driving the combustion engines are to
ba taken into account, The results of works are known which are concermed with the neise of
blowers under favorable inflow and outflow condiclons, Up until today, however, no even
approximately sufficlent data exist for the solution of the problem how a certaln amount of
heat can be conducted through a cooling-ventilation system without exceeding a certain sound
level with ninimum apace requirement and the smallest possible expenditure of energy,

Trangcribed and tranalated from the original Serman.
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Engines
Went Germany

Projcct Title: Development of New Techniques for the Désign of Low-Noise Cooling-Ventilating
Systems for Internal Combustion Engines, Particularly in Hotor Vehicles

Performing Organization Nume & Address:

Research Association for Internal Combustion
Engines

Frankfurt, Lyoner Strasse 18

West Germany

Sponsoring Organizacion Name & Address:
Working Group of Industrial Remearch Asaociations

Principal Inveatigator(s):

Dipl, ~Ing. Gerhard Thien

Conpletion Date:
Estimated

Start Date:

Type of Research Program:

Fundamental

pevelopment (Component or System)
Demonstracinn (Experimencal, Protetype, or
Production)

Measurement Methodology

|

Jan, 1, 1976 Actual _ pep, 11, 1977

e e e T e bR T a3

Project Summary: (Briefly describe the
goals, approach, expected or actual tesults,
report(s) generated and the date(s) of
publication.)}

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (forecast}:
Or Total Funding Amounc: éig?:fgg DM)

COMMENTS:

Establishment of fundamental physical-technological dats regardlng noise abatement in cooling

ventiloting systems;

pavameters affecting {ndividual cemponents ae well as the total system,

deseription of the qualitative and quantitacive effects of variable

both in regard to their

interaction and the functioning of the entire system.

Translated and transcribed from the original German,
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Engines
West Germany

Yroject Title:

Research on Recently Developed low-Nolse Engines Regarding Coerrectlon Derween

Noise und the Parametors Affecting the Casing

Performing Organizacien Name & Address:

Research Associntion for Internal Combustion

Enginas
Frankfurt, Lyoner Strasse 18

West Germany

Sponsoring Organization Name & Address:
Working Group of Industrinl Research Assoclations

Principal Lovestipator(s):

pipl, -Ing. Gerhord Thien

Cappletion Date:
Estimated
Dec, 3L, 1976

Actual

Start Date:

Jan, 1, 1975

Type of Research Program:

Fundamental

Development (Companent or System)
Demanstratinn (Experimental, Prototype, or
Production)

Measurement Methodology

—
—

Project Summary: ({Briefly describe the
goals, approach, expected or actual results,
report{s) geperated and the date(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (farccast)!
Or Total Fupding Amcunz: (272,000 DM)
- m e A o - 5115,328

COMMENTS :

Development af basic informacion on the nolse gencravion in engines of n novel dealgn
("skelaton" motars withy body-noise-Iinsulating outer fasing). Experfmentation with
water and air cooled models of the new low-noise engine constructilon.

Tranalated and transcribed from the original German,
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Engines
West Garmany

Project Title:
' Reduction of Engine Noises in Motor Vehicles

Sponsoring Organization Name & Address:

! Performing Otganization Namo & Address:
Federal Minister fer Research and Technology

Porsche Corp.
Stuttgart, Porschestr. 42

Weat Germany
1
‘1 Prineipal Invescigator{s): Type of Research Prograam:
" Fundamental
E-; _ Development (Component or Systenm)
i Demonstration (Experimental, Prototype, or
i Production)
b Start Date! Completion Datet Measurement Meathodology
by Estimated
i Jan, 1, 1374 Actual August 11, 1976 Funding:
4 Year Amount
, Project Summary: (Briefly describe the 1976 (actual):

goals, appreach, expected or actual vesults, 1977 (budget}:

report(3) generated and the date(s) of 1978 (forecast):

T

publicatian,) - m- -
3 Or Total Funding Amount: (566,000 DM) $239,984
™ W W S w WR an o A SR S wa P W o W SR Em M e - o=
COMMENTS!
i
4
l‘“;'
L E
i}
i
i
]
El

on,
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c TN

1 HTmm L T

;
o
k

SR SR SR T %

Translated and trangeribed from the original German.
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Engines
West Germany

Project Title:
Emission Lavel

Diesel Engines for Subcompact Cars with High Fuel Economy and low

Performing Orpanizatrion Name & Address:

Research Divisions
Volkswagenwerk AG
Postfach

3180 Wolfsburg/W. Germany

Sponsoring Orgonization Name & Address:

Bundesminister fitr Forschung und Technoelegie
(Secretary of Research and Technology)
Pestfach 12 03 70

5300 Bonn 12/W, Germany

Principal Investigator(s):
Mr, P, Hofbauer

Completion Date:
Estimated pg/zan/ig

Aztual

Start Dage:
10/01/75

Project Summary: (Briefly describe the
gottls, approach, expected or actual results,
report{s) generated and the date(s) of
publication.)

Goals: - Disadvantages of the Diesel engine
compared to the spark engines should
be reduced and if pessible elimina-

Type ol Rescarch Program:

¥ _ Fundamental

% Development (Compenent or System}
Demonstration {(Experimental, Prototype, or
Production)

Measurement Methodelogy

Funding:
Year Amount
1976 (actual):
1977 (hudper):
1978 (forecast):

COMMENTS

ted

- high fuel economy

+1

low regulated emissions (HCICO/NDx)

low unregulated emissions
such as neize, odor, particulates

Approach: — Theoretical and hardware study
~ Capsulaced Diesel Engine

"We are rumpning a program to improve Diesel engines applicable for subcompact
cara. One major point of this program is noise reduction.”

-~gxcerpt from cover letter
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Engines
Sweden

Project Title:
"Stirling Engine Development"

Performing Orpanization Name & Address:
Kommanditbolaget
United Scirling (Sweden) AB&Co.

Fack
201 10 Malmo 1, Sweden

Sponsoring Organization Mame & Address:

Principal Investigater{s):

Type of Ruesearch Trogram:

Fundamecnral

Developnent (Component ar Syscem)
Demonstratian (Experimental, Prototype, or
Productian]

Measurement Hethodology

Start Date: Completion Date: -
Estimated
Actual Funding:
Year Ameunt

o

Project Summary: {Briefly describe the
goals, approach, expected or actual resuvlts,
report(s) generated and the date(s) of
publication.)

1976 (actual):
1937 (hudgec):
1578 (forccast):

COMMENTS:

Dur company 1s primarily dealing with Stirling engine development. Thost

engines are inherently quiet machines,

Our nolse abntement activities are

because of thia meinly devated to auxiliary equipment like blower, radiator

fan, compressor etc.

For demonstration of & low noise Stirling vehicle we are presently inatalling
a 75 kW V4 engine in an 8 ton distribution truck. Predicted noisc level is

76 dB{A), ISO R362, correspending to 70 dB{A) SAE J l66a.

will be made late 1977,

Transcribhed from the oariginal.

Noise measurements
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Engines
United Kingdonm

Project Tirle:
Noine

Combustion Modelling in Turbochnréed Engines and Correlation with

Performing Organization Mame & Address:

Univeraity of Southampton

Institute of Sound and Vibration
Research

Southampton 509 5NH, United Kingdom

Sponsoring Organization Name & Address:

Principal Investigator{s):

G, J. Hawksley
D. Anderton

Coppletion Dates:
Estimated

Start Date;

Type of Resparch Propgram;

Fundamencal

Developmenc (Compenent or Systes)
Demonstration (Experimental, Prototype, or
Froduction)

Measurement Methodology

Actual

Project Surmary: (Briefly describe ehe
goals, approach, expected or actyal resulcs,
report(s) generazed and the date(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (forecast):

COMMENTS

Publications!

G,J. Hawksley

1976 Univeralcy of Southampton,

ISVR Memorandum No, 559

A computer programme for predicting the
engine.

G.J. Hawksley
1976 University of Southampton,
ISVR Memorandum Ne, 563.

performence of a turbocharged dilesel

Turbocharging the high speed diesel engine.
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Enginen
Uniced Kingdom

Project Title: Study of the Mechanically-induced Noise and Vibration In Divsel
Engines Using Simulation Techniques

Performing Organization Nume & Address: Sponsoring Organization Name & Address:
Department of Transport Technology
Loughborough University

Leies. LE1L 3¢l United Kingdom

Perkina Enginc Co. - Peterborough
and University of Technelogy, Loughborough, UK

Principal Investipator(s): Type of Rescarch Propram:

X Fundamentnl

Nevelopnent (Component or System)
Demonstration {Experimental, Prototype, or
Yroduction)

br., 5. D. Haddad

Start bate! Completion late: . Heasurement Methodology
Estimated 1979
Aug, 1977 Actual __ Funding:
Year Amount
Project Summary: (DBriefly doscribe che 1976 {nctual}:
goals, approach, expected or mctual vesults, 1977 (budget):
report(s) generated and the date(s) of 1978 (forccast}:

publicacion.)
Or Total Funding Amount:

COMMENTS:  M,Sc, rescarch

Considexable progrese has been achieved ip the understanding of the parameters which determine
the noise radiated by automorive englnes, The main sources of nolse in engines are combustlon,
piston slap, bearing impacts, timing gear rattle, valve gear impacts and asccesserfes. Combustion
excitation can be reduced by turbocharging but at the same time piston slap excitation is
usually increased, Therefore, it is Impertant to study each saingle source in isolatlon using
realistic simulation techniques to establish the controlling factors whieh facilitate an overall
optimization of engine noise reductfon. Experimental, digital and analogue simulation techniques
have been developed (while at ISVR since 1970) to simulace the plston slap source, The experi-
mental simulation rig, in particular, should help deaigners to study engine vibration and noise
response at an early stage even before assembling and running the engine in a final format,

Alsp, this technique has shown that the rate of rise of piston sideways force (K} iz related ta

engine block vibracion ('JRJ us Vy eklog (K).

Refinement ond further work on pfaton slap is to contfnue with a view to adapting the simulatfon
rig technique to simulate the other mechanically-induced nolse sources in diesel enginea.

Referencea: S5.D. Haddad "Study of diesel engine noise and vibration sources using simulacion
techniques” 16th FISITA International Congress in Japan (Paper 1-4) May 1976,

Transctibed from the ariginsl, 199
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Engines
Unirted Kingdom

Projecr Title:

Minimum Mechanical Noise Levels in Diesel Engines

Performing Crganization Name & Address:

Department of Tranaport Technology
Loughbourgh Univeraity
Leies. LE 11 3TU, Untted Kingdom

Sponsoring Organization Name & Address:

€. A. V. (Lucas) Ltd.

Principal lnvestigator(s):
Pr. §. D. Haddad

Type

Completion Date

Start Datel
Estimated 31 July 1078

aof Research Program:

Fundamental

Develapment (Component or Systom)
Demopsiratian {Experimental, Protaotype, or
Production)

Measurement Methodolopy

31 July 1976 Actual

Froject Summary: (Briefly describe the
goals, approach, expected or actuval resules,
report(s) generated and the date{s} of
publicacdon.}

Year
1976
1977
1978

COMMENTS:

Funding:
Amount
(acrual):
(budget):
(forecast):

The project includes a survey of known methods of contrelling mechanical nolse with
investigptions to egtablish the winiwum practical noise levels, This is to provide
& renlistic targat for mechanical nofse control measures In avtomotive dicsel engines.

References: 1) S. . Haddad, T. Priede and H. L. ullen
"Relation Betwaen Combuation and Mechaniecally-induced Noise in
Automotive Diesel Engines" 15th FISITA
International Congress held in Paris 13-17th May, 1974

(Paper A-3-4).

2) Wellworthy Led, - velated internal reports on piston movement
and engine noise - Haddad acting as collaberator and consultantc,

(1971 - 1975}

Publications
Firat Report submitted: No, SH/77/L July 1977

Transcribed from the original,
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Engines
United Kingdom

3 cct Title: ‘
roi Optimisation of Design Parameters For Quieter Diesel Engines

Performing Organization Nume & Addrass: Sponsoring Organizacion Mame & Address:
University of Southampton
Institute of Sound and Vibration

Research
Southampton 509 5NH, United Kipngdem

Principal Investigatar(s): Type of Research Program:

C.M.,P, Chan
3 Fundamental

D, Anderton —_—
E.C, Grover —_— Development (Comporent or System)
N. Laler . Demonstration (Experimental, Prototype, or
T, Priede Production)
Start Date: Conpletion Date: o Measurement Methodology

Estimated

Actual Funding:

Year Amount

Project Summary: (Briefly describe the 1976 {actual):

o S e B M P T B Py o ket o e o,

goals, approach, expected or actual resules, | 1977 (budget):

1978 (forecast):

i
4 report(s) generated and the dace(s) of

¥ publication,)y ] e e e - - - = .o -— e -
i Or Total Funding Amount:

§ e e e mcem e e e -
z COMMENTS :

‘:} Publications:

! T, Priede and R.D.H. Perry

:w,; 1976 Internatiopnal Congress of the Environment

2 Paris,
4 Vehicle noise and contrel,

C.,M,P, Chan, D, Anderton and T, Priede
1976 University of Southampton, ISVR
Memorandum No. 562

S4R.C, Final Report: Low nofse engine design data for authemotive industry,

1

b el g

Tranaeribed from the original
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Engines
United Kingdom

Project Title:
Meclhianical Noise Investigation

Sponsoring Orpanizition Name & Address:

Ricardo & Co. Engineers {1927) Ltd,
Bridge Works,

Shoreham-by-Sea,

Sussex BNh 5FG. ENGLAND,

Performing Organization Name & Address:

Ricardo & Co, Englneers {1927) Ltd.
Bridge Works,

Shoreham-by=Sea,

Sussex BN4 5FG. ENGLAND,

Principal Investipator(s): Type of Research Program:

_¥X_ Fundomental

Devolopment (Componcnt or System)
Demonstration (Experimental, lrotetype, or
Production)

B.J. Challen
K.A. Atklns

Completion Date: Measurcment Methodelogy
Estimated _June 1377
May 1977 Actual Funding:

Yuar Amount

Start Date:

Project Summary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual results, | 1977 (budget):

report(s) genersted and the dote(s) of 1978 (forceast):

publication.} | e e e b e e e e d e f s m Moo

COMMENTS ¢

The object of this programme is te investigate the scurces of mechanical neise In a prototype
high speed ID! diesel engine by means of motoring the engine and successively removing mechanical
components,.between tests, This project is being undertaken as an internal research programme.
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Enpines
Abbreviated Liatings

iwitzerland. Noiee Radiation from Truck Diesgl Engines,
Interkeller AG/SA, BGS52 Zurich, Switzerland. I, Summerauer,

Inited Kingdom. Piston Enpine Exhaust MNoilse Source Charac-
terizaticn. University of Southampton, Institute of Sound

and Vibration Research, Southampton SO09 S5SNI, United Kingdom.

P.0.A.L. Daviaes, M. Bhateacharaya.

Unfited Kingdom. I. C. Enpine Exhaust Noise Source Modelling.
University of Southampton, Instictute of Sound and Vibration
Research, Southampron, 509 SNH, United Kingdom, P. O, A, L.
Davies, M, Bhattacharyasa,

United Kingdom, Damping of Liphtweight Engine Covers Using

Rubbar Inserts, Upiversity of Scuthampton, Ipatiture of Sound
and Vibration Research, Southampten S09 5NH, United Kingdom.

H. Lalor.

Unicved Kingdem., Injection Equipment Noise and Pump Mounting
System. University of Southampton, Institute of Sound and
Vibration Rescearch, Southampton 509 5NH, United Kingdom.

I, L. Pullen, T. Priede,.

United Kingdom. Mechanical Noise of Petrol Engines, University

of Southampton, Iastitute of Sound and Vibration Research,
Southampton 509 5XH, United Kingdom. J. Baker, E. C. Grover,

United Kingdom, The Evaluation of Polymers for Suttabitity for
Damping in Automotive Enpineering Applications, Universicy

of Southampton, Institute of Sound and Vibration Research,
Southampton S09 5NH, United Kingdom. R. F. Halliday, E. C,

Grover.,

United Kingdom. Study of Minimal Cooling Systems and Associared

Hoise Reduction Desipgn Features, Universicy of Southampten,
Institute of Sound and Vibracion Research, Southampron 509
SNH, United Kingdom, W, P, Mansfield, T. Priede.

United Kingdom., Prototype Quiet Engines for Low Noise Lorry
Project, University of Southampton, Inatitute of Sound ond
Vibhration Research, Southampton 509 S5HH, United Kingdom,

t, €. Grover, R. D. H. Perry, R. F, Holliday, G, Brazeley,

United Kingdom, Optimisation of Epgine structures for Low

Holse by Modelling Technigquen, University of Scuthampton,
Instituce of Sound and Vibration Research, Seouthampton 509

5NH, United Kingdom. M, Petyt, N. Lalor, D. Crocker, E. Gardiner,
N, Erotokritos, Publicatien: C.H.P, Chan, J, Dixon and D.
Anderton 1977 University of Southampton, ISVR Hemorandum No.

565, A comparisen of rhe nedse and vibration characrteristics of
the Rover 2k litre diesel in 3 and 5 bearing form.
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Enpgines
Abbreviated Listings

United Kingdom. Low Noise Engine Design, University of
Sauthampton, Inatitute of Sound and Vibhration Rescarch,
Southampton S09 5NH, United Kingdom., E. €. Grever, G. Baozeley,
P, Prust, T. Priede, Publication: T. Priede and R.,D.,H,

Perry 1976 International Congress of the Epnvironment, Paris
Vehicle noise and control,.

United Kingdom. Piston Slsp Noise, Upniversity of Scuthampron,
Institute of Sound and Vibratrion Research, Southampton 509
5NH, United Kingdom, N, Lalor, J, Dixon, T. Priede.

United Kingdom, Effect of 011 Film on Impact Noilse in Engines,
University of Southampton, Institute of Sound and Vibration
Research, Southampton S09 5NH, United Kingdom. K. Ewida, N.
Lalor.

United Kingdom, Optimisation of 041 Lubriecation Characteristics

to_Reduce Impact Naoise in the Bearings of Internal Combustion
Engines. University of Southampton, Institute of Sound and
Vibration Research, Southampton S09 5NH, United Kingdaom,

J, Baker, E., C, Grover.

United Kingdom. Structural Damping on A Running Engine.
University of Southampton, Institute of Sound and Vibration
Research, Southampten S09 5§H, United Kingdem. K. Abideen, N.
Lalor,

United Kingdom, Axial Vibrations of Engine and Tranamission,
University of Southampton, Institute of Sound and Vibration
Research, Southampton 509 5NH, United Kingdom. N, Lalor.

United Kingdom. Experimental Techniques to Petermine Minor
Modifications of Engine Structures for Reduced Noise,
University of Southampton, Inetitute of Sound and Vibration
Research, Southampton S09 5NH, United Kingdom. N. Lalor, D,
Anderton, J. Baker, J. Dixon, G.W. Gardiner, C.M,P. Chan, N,
Erotokritos. Publication: C.M.P, Chan, J. Dixen and D,
Anderton 1977 University of Southampton, ISVR Memorandum No.
565 A comparimon of the noise and vibration characteristics
of the Rover 2k litre diegel in 3 and 5 bearing form.

United Kingdom. I. C. Engine Inlet Noise Sources. University
of Southampton, Inatitute of Sound and Vibration Research,
Southampton 509 5NE, United KIngdom. P. 0. A, L. Davies,

Weat Germany. Development of Noise Attenuating Engine
Enclosures. Helnrich Gillet KG, 6732 Edenheben, Postfach 100,
Wesat Germany.
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Exhaust Mufflers
United Ringdom

Project Title:

Exhaust Systems; Effect of Typical Foilures on Emitted Nolse

Performipng Organization Nawme & Address:

Motor Industry Research Assoc,
Watling Strecee

Linchley nr Nuneaton
Warwickshire, United Kingdom

Sponsering Orpanization Hame & Address:

Department of the Enviroment Vehicle Engineering
Diviaion

Principal Investigator(s}):

Type of Research Program:

Fundamantal
Development (Component or System)
Demonatratinon (Experimental, Prototype, or

Production)

Scart Date: Corplecion Date: Measurement Methedology
Estimated
Feb 1975 Actval _ Funding:
Year Amaunt

Project Surmary: ({Briefly describe the
gouls, approach, expected or actual resules,
report(s) generated and the date{s) of
publication.)

To demonstrate the effcct of common failures
of vehlcle exhaust systems on the noise
emitted by the vehicle under specified rest

conditions,

Transcribed from the original

1576 (actual):
1977 (budget):
1978 (farecast):

Or Total Funding Amounz: (b 827) § 1422

COMMENTS:
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Exhaust Mufflers
Weat Germany

Projoct Title: .0 ovical and experimental Sctudy of Single and Multiple Chamber Muffler
Design on Muffling of Exhoust Noise.

Sponsoring Organizatjon Name & Address:

Anstalt fur Verbrennungsmotoren Forschungavereinigung Verbrennungskraftsmaschinen
Prof. Dr. Dr, h.c. H. Lisc (AVL) Postfach 109, Lyonerstrmse 18

A-8020 Graz, Kleiststrasse 48 D=6 Frankfurt/Main-Niedersrad 1

West Germany West Germany

Performing Orpanization Name & Address:

Frincipal Investigataw(s}: Type of Research Program:

Dipl.-Ing. G, E. Thien
Dr, K. P, Mayer
Dipl.-Ing. B, Nowotny

Fundameneal
_X_ Development (Component or System)
Demonstracinn (Experimental, Prototype, of

Production)
Start Date: Completion Datet _ . Measurement Methodolegy
Estimated Dac. 1578
Jan, 1976 Actual _ Funding:
Year Amount
Project Summary: (Briefly describe the 1576 (actwal): $118,000
goals, approach, expected or actual results, | 1977 (budget): $ 93,000
repovt {s) penerated and the date(s) of 1978 (forecast):$ 105,000

publication.)

COMMENTS:

The calculation methods used up to roday, based on purely acoustical, that is to say linear
equations for gas throughput and che damping mechanlsm of exhoust gas noise dampers for

nolges with internal combustion provide no sufficlent agreement between caleulation and
measuring results, The design of mufflers is chus done in a largely empirical manper,

With the use of pertinent information, we ware successful in producing acoustically highly
effoctive mufflers with a sufficiently small flow resistance, admittedly without the

guarantee that these mufflers represent optimum solutions with regard to weight, constructional
volume and cost,

In the course of the ressarch project, with the use of modern computation methods and test
techniques, ways and possibilities are to be dought for predicting and pre-calculnting the
effect of noise-damping mechanisms in the exhaust systems of internal combustion engines
with sufficient accuracy, The path to a solution is built on the most recent development
of finite difference methods for the calculation of the spontaneous [ormation of presaura
waves In compressible media, which were set up for solving the problems of gas dynamics

in the USA,

Translated and transcribed from the original German.
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Exhaust Mufflors
West Cermany

Project Title:
Theotetical and Experimental Study of Single- and Multi- Chamber Filter
for Exhauat Gos Nolse Abatement

Performing Organization Nume & Address:
Research Asgociation for Internal Combustion

Engines
Frankfurt, Lyoner Strasse 18

West Germany

Sponsoring Qrganization Name & Addrcss:
Working Group of Industrial Research Associations

Frincipal Investigator(s):

Dipl. -Ing. Gerhard Thien

Start Date: Completion Date:

Type of Research Program:

Fundamental

Development (Component or System)
Demonstratinn (Experimental, Prototype, or
Production)

Measurement Methodology

Jan. 1, 1976 Estimated
Actual Dec, 31, 1977

Project Summary: (Briefly describe the
gosls, approach, expected or actual resules,
teport{3) gererated and the data(s) of
publication.}

Funding:
Year Amount
1976 (actual): -
1977 {budget):
1978 (forecasst):

22000 . _ L L. -

-

COMMENTS:

NDevelopment of a computation method for the design of exhaust gas sound mufflers for internal

combustion engines.

element-method"--which makes it possible to calculate cross section varlations.

Utilization of o new computation method-- simflar to cthat of the "iinft-

Execution of

supplementary tests to determine coefficlents for damping and flow lasser and to verlfy the

seeuracy of the computation formulaa,

Translated and transcribed from the original German.
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Exhaust Mufflers
Itnly

Project Title: KNoise Reduction in Alternative Intake and Diacharpe Systems.

Performing Organization Name & Address:

Sponsoring Organizacicn Name & Address:

Alfa Romeo S.p.A

Principal Invescipgator(s):

Type of Research Prograz:

Fundarental
Development (Comporent or System)
Demonstratinn (Expecrimental, Protetype, or

.

_ Production)

Scart Date: Completion Date: — Measurement Methaodology
Estimated 1977
1976 Actual 1975 Funding:
Year Amount

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expectaed or actuval results, | 1977 {budget):
teport{s) generated and the date(s) of 1978 (forecast):

publication.) 000000l mm e e e e e e e mmmarm .. —a—. -

This is a research program Eor the improve-

ment of the acoustlcal behavior of intake COMMENTS:

and exhaust systems. The article states

the following points:

b

2)
kY
4)
5)
6)

Additional bases for elementary acoustical theory (one dimensional and with no average
discharge) in the physical modela of various types of mufflers (reflection, absorption,

ete.).
Experimental calculation and measurement, with proper equipment, of transmission loss

of the chamber.
Refinement of mathematical models eventually leading to a theory of no average discharge

wich more dimenslona,
A program of ealculation for the study of acoustical aystems formed by che cembinatien

of wvarious mufflers,
optimization of configurations of.similnr Acoustical systems. Theoretical and experimen-

tal snalysis in relation to che spectral conditions of the excitement,
Definition of prototypes te be proven on the car.

Translated and transcribed from the original Italian,

210



e e

e e e RN AL —5 TS S AL TR A A B A,

Exhaust Mufflers
Netherlands

Project Title:
Noise~shielding properties of exhunst systems

Performing Organization Name & Address:

sponsoring Orgpanization Name & Address:

Pfublic Health and Enviranmental Hyglene Tept.
Amgterdam, Netherlands

Principal Investipator{s):

Type of Research Program:

Fundamencal

Development (Component or System)
Demonstratian (Experimental, Protcrype,
Production)

Measurement Methedelogy

Searc Date: Completion Dage:
Estimated
Eat. 1976 Aetual Funding:
Year Amaount

Project Summavy! {Briefly describe the
goals, appreach, expected or actual results,
repore{s) genperated and the dare(s) ef
publicavion,)

1976 (actuwal):
1977 (budget):
1978 (forecast):

Or Total Funding Amount:

L T L I . T

COMMENTS:

This regearch project hoe the purpose of acquiring basic data with regard to the raking
of the executive decision on the basis of article 10 of the noise nuisance bill regarding
the neise-shielding properties of certain eshaust systems with the purpose of making trade
in so-called sport cxhawste impossible. The manipulation aspects will alse he involved

in the study,

Translated and transcribed from the eriginal Dutech,
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Exhaust Mufflers
Norcthern Ireland

brojecre Title:

Prediction of noise from silencer conflgurations,

Performing Organization Name & Address:
Department of Mech. and Industrial Eng.,
The Quesn's Univarsity of Delfast,
ashbhy Institute,

Sponsoring Organization Name & Address:

VYolve A.B,, Sweden

Stranmillis Road, Belfast, N.Ireland BTY|[5AH
Principal Investigator(a): Type of Research Program:
..Xx_Fundamental
Professor G. P. Blair _X_ Devclopment (Component or System}
___ Demanatration (Experimental, Prototype, or
Production)
Start Date: Completion Date: . Measurcment Methodolopy
Estimated
1/1/76 Actual 34712777 Funding:
Year Amount
Project Summary: {Briefly describe the 1876 (actual):
goals, approach, expected or actual results, | 1977 (hudget): Confldential
report (s} generated and the date(s) of 1978 (forecast)!

publication.)

- e o M o o oW o m e = o G om e om e o=

Or Total Funding Amount:

COMMENTS:

This research work again followed the lines of ocur fundamental studies which have
been published under SAE papers Nos,720155, 730160 and 740713, and in this case

thase programs were constructed for the specific purpose of analysing the noise
output from any conceived pressure {nput characteristic with respect to time arriving
at any one of three types of silencer configuration and predicting the noise produced

thereby in space at a predetermined microphone position.

The levels of attenvation

could be assessed for any new silencer design and tha back-pressure on the engine
and in the silencer box could be predicted either dynamically or as a mean pressure

lavel.
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Exhaust Mufflers
Northern Ireland

Froject Title:

Pasign of Diesel Engine Silencers

Performing Organization Name & Address:

Dept. of Mach. and Induserial Eng.,
& The Queen's Univaersity of Belfast,
Ashby Institute,

Strapmillis Road, Belfast, N, Ireland,BT9 SpH

Sponsoring Organization Name & Address:

Confidential

Prinaipal Invesrigator(s):

Professor G. P. Blair

Fundamental

| b

Production}

Start Dates Completion Datel
Estimated 1/8/77

Type of Research Frofram:

Beveloprent (Component or Syscom)
Demonstration (Experimental, Prototype, or

Measurement Methodolegy

1/8/76 Actual

Funding:

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report(s) generated and the date(s} of
publication.)

1976 {netual):

1978 (forccasc):

COMMENTS:

Amount

1977 (budget): Confidential

This work is aimed at the design and development of silencers for diesel engines

frem 1 = B cylinders aof the turbo-charged two-cycle and four-cycle type with
This project follows the basie develepment

cutputs ranging from 100 - 1000 h.p.
lines illustrated in SAE papers Nos. 7

20155, 730160 and 740713,

The results

show good broad-band attenuation in the three basic requirement levels of
non-critical, industrial, urban, residential apd critical residential area
utilisation. The reports generated are confidential and will not ke published,
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Exhoust Mufflers
United Kinpdom

Projcer Title:

Silencer Development. {uict Heavy Velticle.

Performing Organization Name & Address:

Southampton University

Inatitute of Sound and Vibration Rescarch
Highfield, Southampton §09 5NH

United Kingdom

Sponsoring Organization Name & Address:

Transport and Road
Research Lahovatory

Principal Investigator(s}):

?,0.A.L. Davies

Type of Research Program:

Fundamental

bevelopnent (Component or System)
Demonscration (Experimental, Prototype, or
Production)

Measurement Methodology

W. Adama

Start Date: Copplecion Date:
Estimated

April 1973 Actval __apr 1976

Project Summary! (Briefly describe the
goals, appruach, expected or actual results,
report(s) generated and the date(s) ef
publication.)}

To preduce optimised silencer design layouts
for two specified heavy diesel ecruck engines
to meet Motor Induatries Research Assozlation'h

Funding:
Year Amount
1576 (actual}:
1977 (budget):
1978 (forecast):

COMMEKRTS:

speeifications. To investigate new

fundamental methods for improving silencer performance.

Publication:

P.0.A.L, Davies and W.J. Adams 1976

University of Southampton, ISVR Contract

Report No., 76/12. Quiet Heavy Vehicle

Project: The design of exhaust sllencera.

Trangeribed from the original,
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Exhaust Mufflers
Abbreviated Listings

Noise From Exhaust Qutlet vf a Vehicle. Bartin et

France.
3, F=78370 Plaisir, France., 1977,

Cie, B. F, No,

United Kingdom. Tadilpipe Noise Sourcees, University of Southanmpton,
Southampton 509

Institute of Sound and Vibration Research,
5NH, United Kingdom. C. L. Morfey. A geometric acouscies
model has been constructed for sound transmission through a

variable area duct with flow, and radiacion out through the

exhause.
The Design of High Performance Exhaust Silencers.

Institute of Sound and Vibration
P, 0. A. L.

United Kingdom,
University of Southampton,
Research, Southampton S09 5NH, United Kipgdom,

Daviesn.
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Power Train
United Kingdem

Preject Title:
Crankshuaft Vibrations

Performing Organizatien Nume & Address:
Cranfield Institute of Technology
School of Automotive Studies
Cranfield
Bedford MK 43 OAL

Spensoring Organization Name & Address:

United Kingdon
Principal Invescigator(shi Type of Research Program:
D. Hodgects Fundamental

Copplecion Date:
Estimated
Actual _

Scarc Date:

I

Development (Component or System)

Demonstracinon (Experimental, Prototype, or

Production)
Measurement Methodology

Project Summary: (Briefly describe the

goals, approach, expected or actual results,

reporr(s) generated and the datae{s} of
publicarion.)

To carry out furcher experiments on various multi-cylinder engines,

Year

Funding:
Amount

1976 (actual):

1977

(budget):

1978 (forecast):

COMMENTS:

To check the ability

of the theoretical model tao predict the frequencies, amplitudes and model shapes for the

whirling modes of vibration.

Associnted with this work are two doctorate studics of the

hydrodynamic constraints that a journal bearing imposes on the shaft.

Transcribed from the eriginal,
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Tower Train
Abbreviated Listings

United Kingdom, Effect of Crank-Mechanism and Gearbox on In-Line Engine

Modes and Natural Frequencies. University of Southampton, Institute
of Sound and Vibration Research, Southampton 509 5NH, United Kingdom.

N. Lalor.

United Kingdom. Tranamission and Cearbox Noise., Univerairty of South-
ampton, Institute of Sound and Vibration Research, Southampten S09 5NH, United
Kingdom, J, Baker, R,D,H, Perry.
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Tires
Sweden

Project Title:

Development of quieter tires and road surfaces

TR InC Il Tavestigater (s):

lerforming Urunni'.:u{inn Rame & Address:

IFM Akustikbyrdn AB
Warfvinges viig 26
5-112 1% Stockhelm, Sweden

Nils-Rke Wilsson

oy Totien Pate: }
Eatingled _}_T_QOV 1977

StarL

Actual

1 Nov 1876 "I

Prajodi & 0 (Brdesly deseribe the
poale, approach, expected or artuzl resulis,
veport{s) penerated snd the datels) of
publication,)

Sponsoring Orpasjzarion Nane & Adidve:

Hationol Swedish Doard for
Technical Development

w of Boswarch Prosrins

Fandutieatal

x Developuent (Comnoneil o System)

) Bononstratlon (Buperineniad, Prototype,
Iraduction)

X Measnreneat dethedalopy

Yunuing:

Year Al
WL {actual): § 13,000
1677 {bhudpot): $ 63,000
1978 (forccust): § 78,000

O Toral Fumtlog St

Lonihrs:

Report: fAuthor: Report No.
Genereting mechanisms for external tire noise N A Nilsson TR 3.709.14 {English)
Parametric influences of' externsl tire noise K A& Nilsson TR 3.709.15 (English)
Tire noise and tire vibration biblicgraphy N A Nilsson TR 3.709.05 {English}
Laboratory nmewsurements of externel tire noice
Discussions at BABU ® A Hilzsen TR 4.2B83.01 (English)
U Suandberg

Report from truvels Por the purpose of study
in the United States of Americo N A Nilsson TR 4.283,03 (Swedish)
Radiation of airborpne sound due to contact=-

A Mlsson ™ 31,709.05 (English}

patch excited vibrations

Meusurement of vibrations of in-service tires
Fre-study at Gislaved Tire and Rubber Comprny

i)
S Sddergvist
O Bennerhult TR 4.283.04 (English)

N A Nilgson

* Due to delay in scheduling this project the project couldn't atart July lst but
Nov, lst, The financial years are therefore running 1 Nov, to 31 Oct.
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Tiren
Swaoden

Project Title:

Daveloping s method for characcerizing tires with respeet te external tire noise,

Performing Organization Name & Address:
IFM Akustikbyran AB

Warfvinges vag 26

§-112 51 Scockholm Sweden

Spensering Organizacion Name & Address:

National Swedish Board for Technical
Development

Principal Inveatipgaror{s):

Nile-Ake Nilsson
Ove Bennerhult

Completion Date:
Estimated

Scart Date:

Type of Research Program:

Fundamencal

DPevelopment {(Component or System)
Demonstration (Experimental, Prototype, or
Production}

Heasurement Methodology

Actual

Project Summary: (Briefly describe che
goals, approach, expected or actual results,
teport (s} generated and the date(s) of
publicatdion,)

Funding:
Year Amount
1976 (actual):
1977 {budget); $20,000

1978 (forecast):

- R o e e m w m w oW m owm o = oEm oW et m o owm ow

Dr Total Funding Amount:

- e e e om o L mom MW om owm o - - = - - -

COMMENTS:

The characterization of tires with respect to rire nolse 1 essenclal when measuring
noige from the concact mechanism when a8 tdire 18 rolling over a road surface, Tc

is necegsaary to contrel parameters a8 rubber hardneas, tread pattern ond other fundamental
characteristics of a tire with respect to external nolse,

During the project methoda for deing this will be worked out and tested to roal measure-
ments of external tire nolse to sece how different tire parameters correlate to external

tire noiae,
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Tires
Sweden

Troject Title:
Road Surface Characterizatien with Respect to Type of Noise,

Performing Orpanization Nume & Address: Sponsoring Ovganization Mame & Address:

National Swedish Road and Traffic

Research Institute, Road User and Vehicle
Research Dept.

Fack

Principal Invescigator(s): Type of Research Program:

Fundamental

Development (Component or System)
Demonstratinn (Experimencal, Prototype, or

U. Sandbery

Production)

Starc Date: Completion Date; ____ Measurement Merhodology
Estimaced June 1979
Oct, 1976 Actual Funding:
Year Amount

Project Surmmary: {Briefly deseribe the 1976 (acrual):
gouls, approach, expecrted or actual resules, | 1977 (budget):
report (s) generated and the dare(s) of 1978 (forecast):

publicatdon.) 0 b m e e e e e m e e e n e e e e e e maa—.e—. -

COMMENTS:

Methods will be developed for characterization of road surface properties influencing vehiele
noise and the methods will be used for estimation of these preparties. The purpose Is to
make it posaible to define a roand surface with respect to its Influence on tyre noise.

The investigationa inelude theoretical studies and constructional work concerning test
equipment and characterization methods as well as experiments, tests and measurements in
situ. It is intended te develop a measuring equipment for registration of road surface
profiles {macrotexture). Comparison will be made between tyre noise generated on the
surfaces for three types of pusscnger tyres and the physical properties of the surfaces
measured by the developed methods.

Transeribed from the original,
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Project Ticle:

Tyre Noilse=Influence of Tyre and Road Surface

Performing Orpanizacion Name & Address:

IFM-Buresn of Acoustics Co.
Warevinges Valp 26

s-112 351

Stackholm, Sweden

Sponsoring Orpanization Name & Address:

Swedish Board for Technical Davelopment
Liljcholmavaegen 32

$-900 72

Stockholm, Swaden

Principal Investipator(s):
G. Godefelb

N.AWA. Nilsson

Conpletion Date:
Estimated

Start Date:

Type of Research Program:

Fundamental
Develepment (Component or System)
___ Demonstration (Experimental, Prototype, or
Production)
Heasurement Methodology

Oct, 1974 Actual Ly 976

Funding:
Year Amount

Project Summary: [Briefly describe the
goals, appreach, expected or actual results,
report{s) generated and the date(s) of
publication.)

1976 (actunl):
1977 (budget)!
1978 (forecast):

COMMENTS

The Influence of different parameters on the tyre-road surface

system 1s studied, A serics of tests will be performed which in the long Tun

should lead to type-road to tyre-road awrface structures that cause lower noise

emissiona.

Tranacribed Erom the original,
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Tires
Sweden

Project Title:

Characterizacion of Pavements with Relevance to "Tire-Nolse-Generatvion"

Measurement of Warer-Pavement/Water-Tire Interfacial Energy

Performing Organization Name & Address:

Swedish Institute for Surface Chemistry
Box 5607
S~11486

Stockholm, Sweden

Sponsoring Organization Name & Addreas:
Naticnal Swedish Road and Traffic
Research Inscitute
Fack
5-58101
Linkeeping, Sweden

Principal Investigator(s):

L. Kaell

Type of Research Program:

Fundamental

Pevelopment (Component or System)
pemonstration (Experimental, Prototype, or
Production)

Coppletien Date:

Scart Date:
Estimaced

Heasurement Methodology

June, 1977 Actual

Funding:
Year Amount

Project Summary: (Briefly describe che
Eoals, approach, expected or actual results,
report(s) generated and the date(s) of
publicacion.)

1876 (actusl):
1977 {budger}:
1978 (forecast):

One of the factors that Influences tire noise generation is che

presence of water on the pavement.

This project aima at a preliminary evaluatien

of the role of interfacial enetrgies between water-pavement and water-tire for this

nolse generation. The metheda used will be contact angle measurcments,

Trangcribed from the original,
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Tires
Switzerland

Project Title:
Rolling Noise of Tires

Performing Organization Name & Address:

Ingenieurschule HTL
Automobilabteilung
Quellgasae 3
CH-2500 Biel 3

Sponsoring Organization Name & Address:

= Eidg. Polizedabrellunp
Ch-3003 Bern

- Eidg. Amt fur Unweltschutz
CH-3003 Bern

Principal Investigator(s):

Type of Research Program:

_X Fundamental

__ Development (Component or System)
Demonstratian {Experimental, Protetypa, or
Producrion)

__X Measurement Methodology

Start Date: Complecion Date:
Estimared
Spring Actual _Summer 1976

Funding:
Year Amount

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report{s) generatcd and the date(s) of
pullication.)

1976 (actwal): (Fr, 16000. ) $4395
1977 (budget):
1978 (forecast):

COMMENTS:

Purpose; Can @ method be developed with the aid of a sultable relling test atand to measure

the rolling nelse of tires?

- Study of the correlation quality of measuring results between vond and rolling test stand.

Results?

= A measuring mechod equivalent to the streat should be developed for the rolling test stand.

~ Differences of the differenc tested tires exist with regard to noise values and frequencies;
the differences of the studied tires however are Bmaller than the influepnce of the different

street linings,

Iranslated and transeribed from the original German.
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Tires
United Kingdom

Project Title:

Low frequency nolse generated by rolling tyre/road interaction.

Farforming Organization Nume & Address:

Dept. of Mechanical Engineering
tniverslity of Birmingham,

South West Campus, P.O, Box 363,
Birmingham Bl5 27T,

Sponsoring Orpanization Name & Address:

Science Research Councll, Londen
British Leyland Ltd., Birmingham
Ford Motor Co, Ltd., Basildon

Principal Investigator{s):

Dr., B. Mills
Dr. J. W, Dunn

Completion Data;
Estimatred 1979
1974 Actual

Start Dare:

Type of Research Program:

_X__ Fundamencal
Develapment (Component or System)
Demopstration (Experimental, Prototype, or

Production)
Measurement Methedelogy

Project Summary: (Briefly descride the
goals, approach, expected or actual resulta,
report{s) penerated and the date(s) of
publication.)

Funding:
Year Amount
1976 (actual): (E14,000) $24074
1977 (budget): (£19,000) $32672
1978 (forecast): (£25,000) 542990

COMMENTS:

o measure the I-dimensional point mebilities of the wheel hub of a vehicle without
wheels and tyres and to combine them with compatible parameters of the rolling tyre
and to examine the influence that the rolling tyre/vehicle interaction has on tho

vibration characteristics of the vehicle and the nolse generated inside the structure.

To achieve these aims attention has been strongly focussed on the problem of relating

the vibration pattern of the structure to the measured noise level inside it. Alsd
Iincluded g an attempt to pradict sound pressure levels using simple radiatlon theory

and measured papel velocity data, This latter aspect of the project han led to techndques
by which the dynamic performance of a structure can be guantified with respect to
excitaticn at any road or drive-line ipjut station, Dynamic performance parameters

have been established for a range of current and prototype vehicle structures.
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Tires
inlted Kingdom

Projoct Title;

Laboratory Investigations of Vehicle/Rolling Tyre Interaction and Its
Relation to Low Frequency Genprated Noise

Performing Organization Name & Address:
Birmingham University
Dept. of Mechanical Engineering
P. 0, Box 363
Birmingham, B15 2TT
United Kingdom

Sponsering Organizacion Name & Address:

Sclence Research Council

Principal Investigator(s)s

B. Mills
J, W. Dunn

Conplecion Dage:
Estimated

Start Date:

Type of Research Frogram:

Fundamental

Development {Component or SysCem)
Demonstracinn (Expeérimencal, Prototype, or
Production)

Measurement Methoedalogy

Nov 1973 Actual _Mar 1976

Project Surmary: ({Briefly describe the
goals, appreach, expected or actual results,
report () generated and the date(s} of
publicacdon.)

Funding:
Year Amount
1976 (actual):
1977 {budper):
1978 (ferecast):

- .

Or Total Funding Amount: (k 31,800) § 54,683

COMMENTS:

To measure the 3~dimensional point mobility of the wheel hubs of a vahicle without vheels

and tyres and to combine them with compatible parameters of the rolling tyre, in order to
estoblish a broad band vibraclion analysis of a complete vehicle, and to examine the influence
that this 3-dimensional vehicle/tyre Interaction has on the vibration and noise gencration

ingide vehicle structures.

Transcribed from the original.
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Tires
United Kingdom

Project Ticle:
Origing of Tyre Nedae

Performing Organization Nume & Address:
Transport and Road Resenrch Loboratory

01d Wokingham Road
Crowthorne, Berks, United Kingdom

Sponsoring Organization Name & Address:
Depavtment of Tranaport
Department of Enviromnent
Marsham Street
London, United Kingdom

Principal lnvestigator(s):

MCP Underwood
G. Winpey
J. Vaughan

Completion Date:

Start bate:
Estimated 1978

Type of Research Program:

». Fundamental
Development {(Component or System)

Demonstration (Experimental, Prototype, or

Production)
Heasurement Methodolopy

1971 Actual —

Project Summary: {Briefly desecribe the

poals, approach, expected or actual results,

report{A) generated and the date(s) of
publicacion,)

Funding:
Year Amount
1976 (actual): (R20K) $34,392
1977 {budget): (RIOK) $17,196
1978 (forecasz): (b 5K) $ 8,598

COMMENTS:

1) To study the causes of tire nolse and model the cranafer of cenergy from road surface

input to radiation of nolse from tire and road,
2) To identify the quletcst commercially available
3) To detrermine by proctical tests, the effects of

tire noise, e.g. mass of tread belt, tread pattern,
Results om radisl construction tires show that this

Transcribed from the original.

tires for use on the Quiet Heavy Vehicle,

varylng the varlous parameters affecting
wall tkickness, casing material, cte.
type can be 2-3dB(A) quicter than mono-ply.
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Tires
West Germany

Projeer Title:

Study of Feasible Reduccions in Noise From Rolling Tires

Performing Organization Nume & Address:
Faderal Hipghway Institute
Postfach 51 05 30

Bruehlerstr. 1
5 Koeln 51 West Germany

Sponsoring Organization Name & Address:

Federal Transport Mindiscry
Postfach 100

53 Bann-Bad Godesberg !
West Germany

Principal Invescigator{s): Type of Rescarch Program;
Dr. S, Ullrich —x_ Fundamental
__ Development {Component or System)
__ Demonstration (Experimental, Prototype, or
roduction)
start Date: Completion Il.'n.la: . Heasvrement Methodology
Estimatad _0/79
4’“’” Actual _ Fupnding:
Year Amount
I'roject Summary: (Briefly desecribe the 1976 {actual):
goals, approach, expected or actual results, | 1977 (budget):
report(s) generated and the date(s) of 1978 (forcecast):

publicatien.)

Or Total Funding Amount: §63,600

---------- (DM 150,600) = - = — ~ -

COMMENTS:

The origin of tire noise. Tire noise on normal roads and on a special rotating drum
test stand. Relationship between tire noise and road pavement (surface). Effects of
tire materinl and rread design., Classification of tires now on the market with regard

to their nofse emiasion.

Tranzlated and transcribed from the original German,
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Tires
Weat GCermany

Projecet Title:
Noise Generated by Travel on Wet Surfaces

Performing Organization Name & Address: Sponsoring Organization Name & Addressi
Insticute fur Acoustical Technelogy

Tech., Univ. Berlin
Berlin 10, Elnsteinufer 27

WeB L Germpany

Cerman Research Soclety

Principal Lovescigator(s): Type of Research Program:

T b

~' Prof. Dr, Monfred lieckl Fundamental
Devalopment {Conponent or System)
—_ Demanstracion (Exparimental, Prototype, or
. Production)

Start Date: Completion Date; .. Measurement Mazhedelogy
v Estimated
v Actual Funding:

Year Amount
Project Summary: {Briefly desuribe the 1376 (actual):
1977 (budget):

goals, approach, expected or actual results,

AT TR R

v report(s) generated and the dave(s) of 1978 (forecasrt):

7.; publication,) - - e m ek e ... m—— - - .= -
o Or Total Funding Amount: (43,000 DM) 526,712
COMMENTS:

i

. The noiscs penerated by rolling depend in part on whether the surface 18 wet or not. Fer

] example, tires on wet streets. On the basis of simple tests, it i5 te be ascertained to

] what extent this type of noise generation depends on travel velocity and the surface tension

i of the fluids invalved,

t:I

s:l

g

e

[

Tranglated and transcribed from the original German.
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Tires
Canada

Project Title:
Effects of Road Surfaced on Two Common Types of

Tire

Performing Organization Nume 5 Address:

Ontario Minatry of the Environment
135 §5t. Clair Avenue West
Toronto, Ontario M4V 1P5

Canada

Sponsoring Organization Name & Address:

Prineipal Investigater(s):

Geoff Murphy

Start Date: Comnplertion Date:
Eatimared

Type of Research Program:

Fundamental

Developuent (Component or System)
Demanstracion (Experimental, Prototype, or
Production)

Measurement Methodelogy

Actual __

Project Summary: (Briefly describe che
goals, approach, expected or actual results,
report(s) gensrated and the date(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budger):
1978 {forecast):

COMMENTS:

Sound level meansurements taken close te the rear wheel of a window type van when fitted

with (a) snow tires; (b} rib tires; and driven over 5 different road surfaces ranging

from smooth asphalt ro rough plastic grooved comcrete indicate an overall "A" welghted

level increase of approximately 10 dBA for Rib Tires and 5 ¢BA for Snow Tires.

Other stationary monitoring tests conducted beafore and after diamond cut grooving wns

introduced into concrete sections of Hwy. 401 show an nvernge increase to the hourly
of 1,7 dBA at a point 75 feet from the edge of the modificd pavement and 0,9

Le
dBR at 138 feet from the same point.

Transeribed from the original.
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Tires
Sweden

Project Title:

Tire Noise Measuring Metheds

Performing Organization Name & Address:

National Board for Technical
Develapment

Stockholm, Sweden

Sponsoring Crganization Name & Address:

Prineilpal Inpvestipacor(s):

Type

Conpletion Dave:
Estimated

Start Date:

of Research Program;

Fundamencal

Development {Component or System)
Demonstration (Experimental, Prototype, or
Production}

Measurement Methodology

Mar 19374 Actual

Yeur

Project Summary: ({Briefly describe the
goals, approach, expected or actual resules,
report{s) generated and the date{s) of
publicarion.)

Parameter studies and screening, The
aim is to obtain reproducible measure-~
ments of Ltire noise, to study the

1876
1977
1978

COMMENTS:

Funding:
Agount
{actual):
(budge:):
(forecast):

influence of different parametara on the sound generation mechaniem of tire and
road surface, and to develop vehicle screens to prevent the diffusion of the noise.

Transctibed from the original
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Tires
Switzerland '

Troject Title:

Study of Rolling Noilse from Automohile Tires

Performing Organization Name & Address:
Kantonales Technikum Biel (KTB)
Automoblltechnische Abteilung, 2500 Biel
Eidg. Material- und Versuchsanstale
EMPA, Abteilung Akustik
B600 Dubendorf, Switzerland

Sponsoring Organization Name & Address:
Eidg, Amt flIr Umweltschutz, 3003 lern
im Einvernehmen mit dert
Eidg. Polizefabteilung, 3003 Bern
Switzerland

Principal lnvestigator(s):

1, Herrn P. Wittwer, Dozent
2. Herrn Dr. R. Hofmaon

Type of Research Program:

Fundamental

Development {Component or System}
Demonstratinn (Experimental, Prototype, or
Production)

Completion Date:
Estimated

Actual __ _ Summer 1976

Start Date:
Aug, 1976

¥ Measurement Methodology

Funding:
Year Amount

Project Summary: (Briefly descrihe the
goals, approach, expected or actual results,
report{s) peneraced and the datels) of
publication.)

The results of the study should be useful in
rolling test stand a method can be develaped

1976 (actual):
1977 (budgec):
1978 (forecast):

COMMENTS:

clarifying whether wich the aid of a suitable
for measuring the relling neise of tires.

Even 1f a type testing method for passenger cars does not appear to have Eirst priority for
noise combatting, the Incroduction of boundary values must still be discussed with truck

tires.

To be sure not in the sense of a comprehensive type cesting, but rather to eliminate
the few tires which cause an audible howling tone on superhighways,

However, the efforts should go iIn the direction of low-noise street coveringas parallel to

all tire tests.

Translated and transcribed from the original German.
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Tiren
United Kingdom

Project Title:

Noise

Improvipg the Prediction of the Effects of Road Surface on Traffice

Performing Organization Nume & Address:

Transport and Road Repcarch
Laboratory

Crowthorne

Berkshire, United Kingdom

Sponsoring Organization Name & 