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PREFACE

Method of Data Collection

The information was collected by means of Inqulri_s to foreign

noise contacts, both individuals and organizations. The contacts were querlod

:_ about their research actlvitle_ a.d the names of o_her individuals or organizations

:?
_ that they were aware of who might be involved in pertinent noise _eseareh.

These referrals were then contacted to ascertain their research efEorts. In

addition, inquiries were r_ade at the Ninth Intenla_ional Congress on

f' Acoustics, July 1977, in Madrid, Spain. In total, approximutely 1300

requests were made, _e foreign researchers were asked Co respond wlth

information on their no_se abatement reuearch projects that have been

completed 81nee January 1976, are in progress, or _re planned. They were

asked to respond with infor_ation about research pro_ects that deal with:
_T%

_ _ o Aviation nolso source control _echnology
J

_I o Surface transportatlon nols_ source control technology

'_! 0 Machinery and construction equipment noise source
control technology

_i_'_ o Measurement methodology

_'_ o Systems research for noise abatemen_

_i The latter two categories include projects not specifically classifiable

under avla_lon, surface transportatlon, or machinery and construetlon

equipment. "Systems research" includes path modification projects such as

noise barriers and opera_lonal techniques such as modification of traffic

flows •



From these contacts_ 368 Surface Trasap0rt_tion NolsQ Research Project8

were identified,

Randlln_ of Data

To retain repotting accuracy, where possible, the original response_

were included in the report. In the case of foredgn ).anguage reports, or da_a

not in our format, the Informstlon was translated and/or _ranserlbed to a

unified format and is IdentlfJed as bavlng been so treated. Some researchers

described their pro_ects to us in a very llmlted fashion. Therefore, _hese

projects, when listed in this report, show very fragmentary data elements. We

did not try to augment these responses, but s_mply transcribed them verbatim

in an abbreviated far.it at the end of each _opical section.

Any funding dat_ that w_s not reported in O. S. dol]ars has been

converted and the reports show both the reported foreign currency figures

i in parentheses and the converted U. S. dollars figures. Below is tlle table

i of exchange rates used:

[

Exchange Rates as of Tuesday, Jun_ 21, 1977

(Source: The Wall Street Journal)

Arsentlna-Peso 0,00281 US Dollar

Australla-Dollar 1,1100 US Dollar

Belglum-Franc - O,O27715 US Dollar

Canada-Dollar - 0,9428 US Dollar

Denmark-Krono - O,1649 US Dollar

I
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Finland-Harkha - 0,2450 US Dollar

France-Franc - O.2024 US Dollar

Japan-Yen R O.Q02671 US Dnllar

Netherlands-Franc ffi 0,2024 US D_linr

Northern Ireland-Pound 1.7196 US Dollar

Norway-Krone - 0.1884 US Dollar

Poland-Zloty _ O.OS02 HS Dollar

Portugal-Escudo - 0.02590 US Uollar

Scotland-Pound - 1.7196 US Dollar

Sweden-Krona _ 0.2253 HS Doll_r

Switzerland-Franc - 0.3997 US Doll_r

United Kingdom-Pound _ 1.7196 US Dollar

West Uermany-Mark - 0.4240 US Dollar

i ; .Compl_enes_ and Accuracy of Information

Countries o_ Intern_tlollnl Organizn_lons _ler_ ResearchQrs Were Con£_cte_

Argentina Lux_mbourg

Australia North AtlanLic Treaty Orgnnizatlon
Austria Netherlands

Uelgutm New Zealand
Bulgaria Norway
Canada Organization for Economic Cooperation
Uze_hoBlovak_a and D_v_lopm_
Denmark Poland

Finland P_r_ugal
F_ce Ru_nia
East Cerm_ny South A_rica

We_t _ermany Spain
Ure_c_ Swed_
_ungary Switzerland

In_e_nationa$ Civil Aviation Uni_e_ Kingdom
O_ganization United Nations

Ireland Yugoslovla
International S_andards Union o_ Soviet S0cialis_

Org_nization Republics
Israel

Italy
Japan

ill



In some of these countries we did not r_celve large nu0_ers of

responses, _lis does not prove conclusively chat little or no res_arcb

I is being carried out in these countries, In some cases, we probably neverIdentified the proper contacts, However, it is more likely that n low

response rate is an indication that in these areas research is not widespread,
}

with one exception--the USSR, where it is certain tbat research is being
!i

conducted but no response was forthcoming to our inquiries.

While it is impossible to be sure of the accuracy of the reported

data, it is llkely to he accurate because the data was mostly provided by

the researchers themselves, not second or third band. _lere is a wide

variation in the amount of inform_tlon reported per project. This probably

reflects the varying amounts of clme that researchers had avallable to

respond to our inquiries.

The dollar figures given for the research efforts should not be

taken too literally because they paint an oversimplifed picture, The

buying power of a fixed amount of dollars can vary from country to country

due to flucuta=Ing foreign exchan8_ rates. There are also differences

between countries in calculating costs of a pro_ect, for example, inclusion

of overhead ra_es, Th_ most important factor when considering the funding

data is that I= is available for only a fraction of the reported projects.

_lls overshadows any other qualifying factors. It is felt that because

of the_e factors, the total funding figures underestimate _he total committed

resources, but to an unknown degree.
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INTRODUCTION

Purpose of the Report

This is one of tiptoe reports which summarize foroign

noise obotemont reBenreh offort_p bo_ed on an _ppr_la_l oarriod

out by Informaties Inc _or the U. S. Environmentol Protection

Agencyj Office of Noise Aba_ement ond Concrolp as part of

their noiee research _oordin_ion efforts, _le U. S,

Environmental Pro_oction Agency h_s rocon_tltuted _nter_gency

noise research pa_is covering three _roos; avintion_ surfaeo

,! transportation, and machinery _nd construction equip_nt. Tho

, purpose of ;he panels is to assomble a total p_=ture of U. S.

Fed_olly-_ponsor0d NOiSe _bstement ro_esrch recently _om-

ple_d_ in progress_ or pl_nned_ _nd provide roco_ond_tion_ for

additional research which should bo per£srmed to meet the goals

ombodted in the n_tional noise ab_te_on_ s_r_o_y° _to throe

panel reports are scheduled for r_Iease in early 1978.

The three reports on ro_e_rch _broad or_ to supple-

ment the lnforlnatlon provided In _he panel reports by providing

o broad overview o_ the in_ernst_onal research of_ort underway

in nois_ _botemen_ _nd control.

1
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Cate_orlzatlon

For this report, Surfac_ Transportation Noise Abatement Technology

Research B the projects ware categorized as follows:

Highway Noise

Medium and Heavy Trucks

Light Vehicles

BUSO8

Highway Planning and Land Management

Mighway Model Analysis and Prediction

Other
;

Off-Highway and Recreational Vehicle Noise

Motorcycles

MotorboaCs

'i: Rail Noise

i Locomotives and Passenger Trains

Rapid Rall Transit

Innovative Guided Mass Transit

Rall Modal Analysis and Prediction

Other

Surface Vehicle Components Noise

Engine

gxhaust Mufflers

power Train

Tires

Other
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DISCUSSION OF FOREIGN RESEARCH

MAGNITUDE OF RESEARCI{ EFFORT

Reported Research by Ceuntr 7

The following number of projects were reported by country:

United KinEdom 93
Wes_ Germany 59
Netherlands 44
Switzerland 34

Japon 34
Sweden 27
Can.da 20
Denmark 11
Aus_raH_ 8
France 8

Poland 8

Norway 6
Israel 3

Italy 2
Belgium 2

i Northern Ireland 2
Czecho_lowkl_ 1

• i ltunR_ry i
PortuB_l 1

.:' Sponsorship of Research

" _n almost _i1 co_n_r_es_ mos_ o_ _h_ research repo_ed is

_over_men_ eponeored. In So_al_s_ countr_s s _he governmen_ _pon_or-

ship _a_e is 100_o In Switzerland and _he Un_ed Kinsdom, private

spon_orship o_ the reported research appronches 65_. _el_uln_ Denmark,

_srael, _nd Northern Irelnnd also show levels _£ private sponsorship

thn_ are possibly significant.

T_p_ of Eese.rcl_

The type o_ rese.reh was se1_-_den_if_ed for less than half o_ _he

i reported resenrch. Even _]loush _he_e _s only p_rtial reporting _n th_s _ren,



there seems to be fewer developmental than fundamen=al projects and fewer

demonstration thnn d_v_lopmantal. Czechoslovakla, Japan, Poland, United

Kingdo_ and West Germany appear to be doing most Of the demonstration work.

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

demonstration In nature.

_]pzs* of Research by Country

Australla 5 _ 4 ]

BalSium 1 1

Canada 3 3 1 6 12

Czechoslovakia 2

Denmark I 1 1 I 8

' France I 1 1 6

Hungary 3 l 3

Israel 3 1 2

Japan 24 21 24 8

Netherlands 44

NorwaZ I 1

Poland 3 4 2 _

Portusal 1 1

Sweden 2 _ 1 _

Switzerland 1O 6 _ _ _4

United Kinsdom 18 5 _ 9 _

West C,ermm_y 8 _ _ _ 49

TOTALS 84 50 38 44 249 465

*As sQlf-r_porC_d hy _nv_utigato_0, wile had _|e opporL_y _o elas_lify

their proJoccs usln S one or more of _ho cat_gorles listed in the tablu.



The table sums to more than the total number of projects because some

projects were classified as more than one type,

Fundin_ Information

Funding tables are provided on pages 23-29. They show funding

by country for each ma_or category for the period 1976-1977 and funding

by country for each sub-category for the same period.



_ALYSIS OF RESEARCH

IIICHWAY NOISE

Medium and Heavy Trucks

Many countries have started "quiet truck" projects, with the purpose

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

the design goals are:

J_pan 86 dgA @25 f=. (approximately 81 dBA @50 ft.)

United Kingdom 80-82 dBA @25 ft. (approximately 75-77 d_A @50 ft.)

Switzerland 2.5 dBA less than present Swlss regulation [of

87 dBA 025 ft., i.e., goal Is 84.5 dgA @25 ft.,

or approxlmately 79 dSA at 50 ft.]

Netherlands i0 dgg reduction from present models

Much of this research has been motivated by legislative limits scheduled

_o go into effect in the next few years.

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

bight Vehleles

The emph_sls in this research Is not noise emissions to the outslde

environment but rather the nolso environment inside the passenger compartment.

Some approaches _noludo redesign of the compartment frame to reduce vibration

and better engine mounts to reduce structure-borne noise t_ansmitted from

the _nglne block.

Suses

of note is the Dutch interes_ in German retrofit of existing buses for

nolse _hatemen_ purposes.



Hishwav Planning and Land Management

Many types o$ projects [lave been included in this category: solutions

to urban traffi_ nolse oth_r chan harriers, whlcS arc not eff_ctiv_ in

the urban envlronm_ (C_nada)_ researc]l supporting new regulatory guldelin_s,

including explanatory dncumcEl_a_ion for designers (Cz_ehosluvakla)_ _rlterla

i for human sensltlvlty to trafflc noise (N_therlands)_ _nd economic analy_Is

(Norway). in addition to plannlng of new highways, rerou_ing of exi_tlng

_rafflc Is b_Ing studied (Noway).

Hishvay Model Analysis and Pr_dls_tion

Researchers in many _oun_rl_s are working on the prediction and

modeling of traffl_ noise, Most of th_l_ model_ arc based on steady_

stream traffic condl_ions_ A few are now startLng _o deal with restric_ed

_raffic flow. Hork t_ b_lng carried out In _he United Kingdom, Sweden,

Japa_ t West Germany I and Switzerland Co develop computerized pr_dictlon

: _ _od_ls, R_sear_h _n Sweden is _ying to develop _omputer programs to

I d_aw contour maps of road _r_f_i_ nols_ and a Joint Nordic Pr_dictton

•! Model f_r highway planning wi_h a precision of ±3 d_A, There Is an effort

in Switzerland to d_velop a computerized model _f _o_se propagatio_ _hat

i will he commertc_lly avallabl_ to any interested party. Work in the

United Kingdom predicts a 4 dBA _edu_tion* in traffic noise in interrupted

_low areas due to t_affio managemenc practie_s, A lot of highly theoretical

predtctiv_ work is b_ins e_rried out in Japan and is being applied dn

highway noise prediction. It includes digital simulations _nd statistical

treotment of data on _raf_[c nolle in Hlroshi_a City. They find that

_heir _xperim_n_al resul_ agree well with their th_ories.

* No reference no_se l_v_l provided in r_search project report.



Iii_hway Noise: Other

Dno area of inter_s_ in _his category is noise from tho road surface.

Assoss_nts of thu noise from grooved pavemen_j coarse t_xc road _urfacesb

and difEeren_ types of paving are being conducted. Th_ eff_c_s of in_er-

rup_ed _raffic flow on noise emiss_ons is being stud_ed Jn _ variety of

plot,s. West German researchers are cons_dering the effects of t_affic

l_h_ phases _nd th_ types o£ _ntersections on noise _nd are looking a_

_he basic parameters of traffic flow. The Netherlands is cons_dering such

System approaches o$ separa_o bus and tram lanos, bicycle * routes, and

ll_ed v_h_cle access to residential s_reets. British r_searchers have

_a_hered da_a on no_s_ em_ssions of traffic a_ lnt_rse_tion8 and l_nd

_o se_ up design criteria for n_w in_ersec_ons based on _he da_a. Inter-

keller A_/SA of $witzerl_nd is _arryi_ ou_ a 1,rge number of research

prvJects, They cover a v.r_e_y of subjects including acohstic comfort.

_o_se radia_lo_ from motor v_hicles_ and fast Fourier simulation _echniques.

OFF-HIGHWAY AND RECREATIONAL VEIIICLE NOISE

I¸

Motorcycles

Only _wo research pro_ec_s wets uncovered _n this _rea. The Netherlands

is involved in very basic data gathering efforts on _he noise of mopeds.

Jap_neso research is more advanced and looks at the diff_ren_ character-

istics o_ _otoraycle nois_ due _o accoloration.

* Pro_ecc described them _s cycle routes. _ i_ assumed they mean bicycle

routes _ecause of the widespread use of bicycles in the Netherlands for
cor_ut_ng,

10



Motorboats

Very llt=le research was reported in =his area. Some work is being

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

boat hull. Acoustic enclosures for outboard mocors are h_inS developed

in the United Kingdom.

RAIL NOISE

Locomotives and Passenger Trains

Nose research on the topic is in the measurement and assessment area,

E_search is o_going in the Netherlands to id_ntlfy the noise emlsslons

of dlfferent types of railroad vsh_cles and components under operating

condltlons. A Canadian project i_ aTtemp_ng to design a ca_ r_arder

system that reduces or eliminates _he emlt_ed sque_l,

_i Rapid Rail Tr_i*sit

_ No_se abatement of the wheel and axle and wheel/tall interaction

is being attempted in several countries, Japanese efforgs have produced

_ a damped wheel with 1-3 dBA reduction and a "soundproofed" wheel with

_i a 3-5 dgA reduction*. Shape, thickness, h_ight, and absorptive

lining effects of sound barrier walls along rapid transit tall systems

are being investigated.

* No reference noise level provided by research project description for
the _tr_ated whe_l,
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Innovative Guided Hass Transit

Japanese efforts have reduced th_ vibration transmission to nearby

buildings by placing the track on n pile insulated from tbe subway tunnel

structore. Other researcb efforts deal wlth _leel/rall contact noise,

curve noise, and bridge noise. Tbe Netherlands is tryinB to develop

nelse zones around thelr tramways.

Rnll D_del Analysis and Prediotlon

Basic research efforts in Norway, Sweden, Switzerland, United Kingdom,

and West Germany are being conducted to develop calculation models and

other methods for predicting noise from general railroad traffic, switch-

yards, and fast electric trains. These predictions will be used as a

basis for setting limits on noise and suggesting ways to meet tbese limits.

Rnll Nolse: Other

Research Is being conducted on passive noise abatement metbeds such

as noise harriers (embankments or walls of various types), sound insulating

wlndows, and placing the tracks underground or in cuttings. The Netberlands

is perfo_mlng basic investigations to set up noise zones around radlroads.

The causes of shunting and swltchlng noise (motors, impact, braking,

eo_munleatlon, etc.) are being investigated. A Swedish project investigated

the ddfference in noise levels from two railway transformer stations _nd

obtained a I0 dBA reduction* by the use of ventilation system dampers and

outdoor absorbent screens.

* No reference noise level provided by the research project description.
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SURFACE VESICLE COMPONENT NOISE

Engines

The Institute of Sound and Vibration S_searci_ in Southampton, United

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

includes modeling of turbocharged engine noise, damping of engine covers

with rubber inserts, evaluation of polymers as damping material, developing

a minimal cooling system and associated nolso reduction features, develop-

m_nt of a prototype quiet truck engine, modeling of engine structures for

low noise, and studying the effect of ell films on engine Impact noise.

Optical holography techniques are being used in Australia to measure the

response of engine cylinder walls to vibration. Engine vibration

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

studles of vlhratio, in the engine block, vibration due to piston slap,

and development of mathematical models of engln_ and transmission vlhraclon.

One such model in development by Perkins gnsines Ltd. of th_ United Kingdom

: . will aid in quiet engine designs. The target is a I0 dBA reduction, Use

of the predictive teehnlques has resulted IQ a 7 dgA reduction in an

experlmenCal qulet engine*. Th_ research s_ems to he approximately equally

split between internal combustion and dlesel engines. Most of the research

in this category falls into the fundamental and development categories.

* No refererenee noise level provided by the research project description.
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Exhaust Mufflers

As in engine Nolso, the Ins_itut_ of Sound nnd Vibration Re_oarch IN

South_mp_on_ Unlted Kingdom, i_ doing consldor_ble ros_arch on OXlIaUAt

mufflers. Rosoarch is bclng done in _he predlctlon and modeli1_ of exhaust

8yato_s and nolso for both _n_ernal combustion _nd dle_el engln_s. Tho

Un_ed Kingdom is develop_n_ a Qui_t H_vy Vehicle exhaust system to go

along with _s Quiet l_e_vy Voh_cle. Most of the work in thi_ aro_ is

_und_entol _nd dev_lopmental.

Powor Trnln

Only _llree r_soarch proJ_c_ wero uncovered in _hls Cat_gory. AI_

w_re f_om the Uni_d Kingdom _nd covered v_b_a_ions and noise in _he

crankshaft, go_rbox, _nd _ran_mlssion_ Somo work i_ iot_dod to check _he

ability of a _heore_Ical _odel to predict tho associated noise.

Tires

R_se_rch on ti_ noise _o_m_ to h_ predomlnantly _undnm_n_al. There

:_ i_ a W_despre_d _mp_ _o asc_r_aln th_ c_us_s of _ir_ no_es and tho

characteristics of _he tires _nd road that promote nolso, The l_-Bur_au

o_ Acoustics _n Sw_don le dolng _ con_dorable _ount of r_s_rch on

_iro noise. In _l_e Un_ed K_n_dom, thore is au effort to idontlfy the

quietest commercially ava_1_ble _ires _or uso on tho Quiet _Ioavy Vohlcle.

They have determined _hat _dlol t_ros _re 2-3 dBA quletor than mono-ply

_ir_s_, D_f_renc_ i_ no_s_ l_v_l_ be_weon wet _Nd dry road6 _s also

being considered,

No r_f_rence nols_ l_v_ls providod _n research project doscrlp_ion.
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Surface Vehicle Components: Other

Researchers lu Sweden are at£emplng to develop a screen to go on

a car in order to reduce tlrc noise. Preliminary reductions of 3 dGA

are expected ac 7.5 m.* Otber efforts are looking at _he body as a noise

i_ transmission clement to the passenger compartment and at reducing Incrlnsle !
;7

!i vehlele noises sueb as rattling, squeaking, and shifting of structural

components.

:i MEASUREMENT AND ENFORCEMENT

_ Methodology and Standards

Almos_ every country responding to The survey is involved in measure-

meat methodology and standards in some way. A major area of research is

ii the development of basic measurement methods for traffic and rail noise,

_ This research includes development of Instrumentaton including a mlnlacure

sound level meter_ asBesBment of _be acegraey of vgr[ous sound level meter

ii measurements,statisticalsimulationsof randomstreetnoise,and develop-

: _i meat of computer programs to assist in measurement of noise levels.

InterkellerAG/SAin Switzerlandand HeSnrlehGllletAG inWest Germany
[!
::, are very active In iDstrumentatlon and measurement research as it relates
;J

_: to automobile noise. A West German researeb project is developing a

_ measu=ement method for nolse levels Of new ships upon delivery (tugboats,

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

noise levels is anotber major area of effort, Tbls Includes measurement

of tlme dlstrlbutlons of noise levels, truck cab interior noise levels,

noise levels in urban and rural areas, levels at i_terseccions, and nols_

levels of railroad rolllng stock and around roll stations, These noise

* NOreference noise levels provided in tbe research project description.
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measurement research activities are being ¢arri_d out in most cases as

a basis for tho establishment of emission and dmmlsslon limlts to be

developed for traffic asd rail noise.

Trainin8

Two Can_dlan research projects are concerned wlth training. They

de_l wlth the development of training courses for the use of the l_nd

use develope_, planner, archlte_t, or _ngln_or, They allow determination

of the noise impacts due to highway traffic, _nd slt_ design and site

layout to aehleve recommended sound levels.

ACOUSTIC PROPERTIES

Propa_atlon

Research in _hls area is predominantly fundamental and dealing with

measuremen_ methodology. Many researchers are Investi_atlng the basle

Mechanlsms of noise propagation under various condlti_nSo TEe me_h_nlsms

; oE propagation over water, over large asphalt surfaces, under the influenc_

of w_d and vsrylng meteor_logIc_l conditions, in urban and _uburban areas,

in streets of varying conditions, and ov_r dlfferent _oad eoverlnBs

are all being studied. Also under study _re w_ys to determine the

acou_tlc impedance of the ground and th_ effects on noise propaEatlon

of tunnel openings and nearby wooded ar_as. M_thods for the predlc_ion

of n_Ise propagation and models of its transmission are b_Ing developed.

15



Barriers

In addition to fundamental research in this category, a considerable

amount o£ developmental and demonstration work is being done. One project

in the Netherlands intends to survey the existing worldwide barrier

technology. A Swiss prodeet is developing a computer model to predict

the effecgs of barriers and optimize their location. Their results show

good agreement wlth measured noise levels. They Intend to make it

commercially available to any interested parties. Research is progressing

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 exploring the use of vegetative screens,

even to the levels of which types of trees or hushes are hast in "aooustlc

quality." Another area of _ajor effort is the evaluation of the effective-

ness of eglsting noise barriers.

Architectural Acoustics

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

around buildings to reduce noise levels. A Canadian project studying the

noise levels on high rise balconies due to traffic noise (70 - g0 dgA)

found a 5 dBA reduction by absortlvely treating the balcony ceilings alone.

Other research efforts address the use of different window constructions

for noise abatement. The interior arrangement of rooms in buildings to

avoid traffic noise is being considered as a noise abatement method in

_ha Netherlands,
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Impact and Vibration

Several countries are involved In the a_seasment and prev_ntion of

vibration propagation into buildings. This cnn be caused by either traffic,

subway systems, or railroads. Efforts i_ Japan h_ve resulted t_ vibration

_eduction in nearby buildings by supporting rapid rail system tracks on

piles insulated from the runnel structure. West German efforts have reduced

vibration transmission by spring suspended rails. Other research i_

concerned with the plaster adherence effects of heavy traffic vibra_ions.

structural noi_e in buildings built dLrectly over traffic arteries, and

nolse and vibr_tion nos_ road speed control hump_°

Acoustic Proper tlost Other

The three projects in this category come from Interkeller AG/SA in

Switzerland and deal with functions and physical laws ef materlal for

insulatlenD absorptlon, or damping and with studies of standing waves in

auto passenger comportments.

S_.Ry

Of the types of sou_ces considered, highway noise abatement appears

to be getting by far the most attention. There are 368 research pro_ects

reported and 109 of those are classified as Highway Noise pro_ect_

(Table0 Page 23 ). In addition, n large number of projects from the

Surface Vehicle Components, Measurement and Enforcement, and Acoustic

Properties categories deal with highway noise. Rail Noise abatement

follows second in level 0f research effort and 0if-Highway and Recreational

Vehicle Noise research is a distant third,
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Considering the research by category, llighway Noise again has

the highest lewl of effo_C, 109 projects. Surface Vehicle ¢ompvnent_,

AcouBtic Properties, and Measurement and Enforcement (74, 74, and 66

respectively) fall next in order of precedenc_ with approxlnmtely the

same level of effort for all three. R_I1 Noise with 39 projects camv

next and Off-Highway and Recreational Vehicles is a_at_ seen as having

the lowest amount of research effort wl_l_ only 6 projects r_po_ted,

Several projects stand out as 6lgnifica_t efEorts b as _howlng

Significant _esulcsl or _ h_vlng no U.S, _ea_rch counterpart; _nd

_! therefD_e d_erve a s_ond m_ntloning. OT_e pro_ec_ ac the Cran_leld

_n_titute of Technology in _he United Kingdom is attacking _he prohlvm

o_ _utomobile i_c_lor noise by _ede_igning th_ passenger co_parcment

frame to reduce vibration. At thv Imperial College of Scien=_ _l_d

_! Technology of London Unversl_y, United Kingdom, a LIO predictive mvdel

fvc urba_ truffle nvl_e l_ b_lng developed. Their preliminary result_

show that reduc_ion o_ 4 dgA or Inore c_n b_ _chiev_d by managemcnc

!_ practices vf interrupted _low tra£_lc° Telto Rapid Tran_l_ Authority

#_ o_ J_p_n has te_ted several types o_ _oundproo_ whe_ls, Th_l_ _sulcs

i_ sh_w _ 3-5 dgA reduction _ith _ resilient "_oundp_ofed" whevl and

a 1-3 dBA redu=tion with a damped "_oundprvv_ed" wheel. _he Public

i_ Health and Enviror_a_ntal IIyglen_ D_partm_nt of the Netherlands _ntends

_ to survey the re_ul_ of _arcter studies worldwide and lnvestiga_e Ch_
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material on balcony ceilings alone reduces noise levels by g dilA, In

addi_ion_ th_ Transport and Road _esearch Laboratory is conducting a s_udy

eonc_rning possible _nBulation against noise and vibration n_r rend Bp_cd

ce_trol humps.

Finally, the IFM-gureau of Acou_tics in Sweden i_ attemping _o d_velop

a Screen _o be placed on road traffic vehicles in order to reduce tire

noise. Their preliminary results show a reduction of 3 dBA a_ 7,5 m.

2O



FUNDING CLOTS
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SOHHARY * Stuns fundinB for o_her years included because

SURFACE VEHICLF. NOISE R&D projects ex_ended Longer _h_n 1976-1977.
F_DINC ZN 1HOVS_D$

1976-1977 Converted co thousa,ds of O.S. Dollars.

countRY_ _ _ _o_

lighwsF Nolme 82_ 21 33 431 11094 4Q 57j 20" 216" LI236" 1.2851 228* &,40f* 35 of 101

)ff ll|gh_ay and

Ilcrlgl_Qrla 1, VehLcla 0 a¢ 6
¢OLH

1411_olne IS 527t 651 401 _t Lt_O_* 2tlg51 17of _i

;ur facu Veh|cl (_

_o_pa_er_g6 Noise $7 _ 110 $2g* 142' L.6_81 2_595" 19 of 74

leasurerNent and
!nforce_eng i 268* 8 165 I_/ 2_ I_* 06' '3,031" 3,693_ la o! 66

_cousgtc Prop_rcJ.e_ 121 ._29 _5_1 139_ 202, 16 _6• lOBi 627* 2,05_ 1 3_ el 7_

_T&I,5 _*$21 _29 _3" 1_1 g31 2,1513' _O 89 110' 201 933* 1,276' L_730* 7,0t_3 * 14,9_1" L23 of 36_

H



HIGHWAY NOISE R&D _ND_NG IN THOOSANDS * some funding for o_hcr years included becau

1976-1977 proJe¢_ _x_ended longer th_n 1976-1977.

COUNTRY

Converted to _housands n_ U.$. _11avs.

lellumand Hea_
_U¢_I _2 60 : 1,199' l,l&7* 2.%91 4 o£ I0

Llght Vehiclel 186 2_* 3a* 247* 3 og 6
;guleJ 0 af

l{l_hway rl_nnln8
and L;m4 M:L._l_m_nt 3_ 411 62 13 59* 27_* 1 _f 22

_g _odel

Ptedictio_ 82* 17 36g 20* 155" 2g* 13" 679* 14 ug 60

Ocher 4 g4 _* 9 156" 261' 7 og_5

TOT_S _2' 21 33 43" 1_094 40 BT* 20* 236* 1,216" 1,I85' 2181 &,4051 !_5 ef INg
I



OFF-It[GI_AY AND RECREATIONAL VEHICLE * Some funding for other yenrs included

NOISE R&D FUNDINC IN _[OU_ANDS bec_uso proJectB extended longor

1976-1977 _h_n 1976-1977,

Converted to th_us_nd_ of E,E. DollarB

Projects wl_h

CATEGORY Fundfn_ Repot ted

li,lo_orboa_ O of 4

OTAL$ NO FI_DIRE REPORTEE 0 of 6



NAIL NOISE N&D FUNDING IN THOUSANDS * Some Fundln2 for o_her years included

1976-1977 because projects ex_ended longor than
COUNTRY 1976-1977.

Converted to thuueand_ of D.S, Dollar

CATEGORY b_ _ J _

ocomot_es and

PassengerTrains 3 3 I of 4

Zapid Nnll Translt &17* 9* 11506* 11932* ii of it

[nnovatlve Guided

_ass Trsnsi_ ii0" Ii0' 1 of 5

_Ii Model Analysis
_nd Prediction 40* 40* i of 5

_all Noise Other 15 65* 80" 3 of i]

_OTALS 15 527* 65* 40" 9* I_509' 2,165" i_ of 3!



SURTACE VEHICLE COMPONENTS NOISE * Some fundin8 £or other years lnciuded
E&O FUNDING IN THOIJEANDS because project8 extended lonEer than

1976-1977 1976-1977.
COUNTRY

Converted to thousandH of U.8. Dollars.

/ I I =
cA,E== _" I I i ! I **_=
Entines 57 110 79* 1,156" 1,402" 8 of 3!

Exhausl Hulflerl 428 428 2 of ll

Power Traln O of 3

rlr_s 363" 163. 64* 590* 7 of16

_he_ 165. 165. 2 of 8

TOTALS 57 II0 528* 242* 1,648 * 2,585. 19 of 74



NEASURENENTAND ENFORCEHENT * Some fuIldlng £or other years included because

R&D FUNDZHG ZN THOUSANDS _roJects e.x_ended lodger chin 1976-Z977,
1976_19J7

COUNTRY ConverCed to thouBands of U.$, DoZlars°

Methado|osy Jnd
S_a_dnrdm _ 211_ 8 165 f19 27 181 86* 31031* 3r636' 17 o_ 6_

_at_ln_ 57 $7 i of 2

TOT_S I 268a 8 165 89 27 18e _6' IfO3L* 3,693" LB of _6



ACOUSTICPROPERTIESNOISE R&D * Some fundin£ for ocher years included becaus_
FINDING IN THOSSANDS proJeccs exCended lo,ger than 1976-1977.

1976-1977
COUHT_ Converted co chousanda of U.S. Dollaro

/ / L,.o-/ / / / / I ,, / ,,C_TE_R¥

'ropaBac/on 9* 2:19 Sll* 70' _Ot* 17_* _(;q_* |t of 10

larrlers 3_ 36 139' 6m 110" ?q/,* q _ _t,

_rchtcecturaL Acousc_ca 7A 36 1N 3 195" 2St* 7 o( 13

:mphct&Vibration 262* ._ 144" _10' 7 of 1_

)_her 0 o( 3 ,
i

_OT;_LS 12_ 229 _* 119+< 262t _6 86* ]_* q,_7* 2,OSgt _4 of 7_1
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Medium and l[eavy Trucks
Dr*mmnv[t

l'rojccl;T_t_: Possibility of sad Objectives for a Limitation of Noise
_issiol_s from Motor Vehicles.

i'erfomiliit00_nnizaLius _ailleb Ai[d1"_s: Sp¢lu:ior/nD Or_a11Jzdc1clllNalZ;_r_ Adih'c_s:

National Agency of Environmencal
ProLectlon

K_mpmanusgade 1

1604 Kobenhaven, Denmark

PrAnclDal _live.qclgator(s): TyDe of Rcsearc]l DrozL-a_;I:

National A_ency o£ Environmental __ Flznil;nllI,zlL_zl
_J_POteC_OU -- DevcloDlticnL (Component or System)

Selnotls£t*al_i¢lll (l_Xllerlmeli£al, r'ro_oL_pe i c*
Pi:oittlcrice)

S_orC Pate: t Complc_Joll D_te; -- He_sureniimt lletliodololly

J l_stl,nnLnd spPin_ !979

summeplg_8 Actual ------ i*ullll/iIK :Year Ai_ouil_

PraJec£ Sum_,{ry- (_Yt'_e_)_dr.set}be the 1976 (actual):

zoals, nDli_oach, expected or nctilal ri!sults 1977 (budllut):

Dub]lea _ioli.) .......................

' OI.' Total Funclim 3 Ai_loull_:

CO_L_IEN'rS:

a

Possibi]it?[ of ned ObDoctives fop a _imitstlon o£ Noi;_'e EmJss[ons£Pom

P_otoP Vohic]es: _ho pl'ojoc_ includos meusuremen_ o£ a representative

selection o£ new mo_oP _ehic]es at _he _imo of their resin_ration (in

cooperation with the S_o_o C_ InspecCion)and measuremon_ o£ the same

%-_l_SS of vehicles of vaPyin_ sses. 'gho e_m of the study is to determine

_ho noise emission from oxistin_ motor vehicles (espociully from

lorPiesl buses, told moDods ) s% i:he time o£ _o_istratJ.on and after a

couple of _s_s' usage 4 in order to be able to evaluate the effort o£

more strlnsent limits %o the noise eDission from motor vehicles.
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Medium aT1d lleavy Trucks

Japan
Project Ti_e:

Research and B_ve1_pment of Low Moi_ Large Truck_ and 3uses

P_r_Dr_N_ O_3_nlz_ion Nam_ & Address: 3ponso_n_ Or_anlz_on Ma_ & _dd_cs_:
I. Isuzu Mo_ors L_d, Kaw_aki P1an_
2. MJ_ss_n Ddesel Me,or Co,j L_d, Ueo Plaa_
3. illno Ho_rs L_d,
4. M_tsublsbl Motors_ L_d,

Principal _nve_iga_o_(_): Type of Research Pro_a_

2, _. Iiachi_ani _ Fundamental

3, _° Seklguehl ___ _evelop_en_ (Componen_ _r System)
4° T, illrano _ _emons_ra_n _pe_men_alj Pro_ype_ _r

Produc_ioa)

3_a_1974Da_e: .. Co_l]lle_ion_c_uaiES_im_ed_.DaLe:1_7_ ---- H_a_re_en_Fu_dln_:He_bodolo_yYear a_oun_

The above lis=ed four companies Joined dtl a re_earch effor= Lo develop _ow nolse
large _zed _ucks and b_se_ be_o_ an a_elera_tn_ dr_vd_g nois_ o_ 36 d3(A) under a
_hr_e yaa_ p_oJec_ _ar_ing Aprld 1974, Jn Mar_b 1977, an e_p_m_al mode_ was
comp1_ed and _ece_ly _he modu_ was publlcly _a_oduced _o _he n_w_ med_a,

Translated and _raascrlbed from Lh_ original J_paneae,
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, Hedium _nd Heavy Trucks
: .Netherlands

Proj_c_ Title: Truck noise reduetlon, Encapsulation of machinery

propagation of noise from industrlal plants over long distances

Performlllg Organlzat_on Name & Address: Sponsoring Org._nlzatlon Name & Address:

M + P. akoesti_cbe adviseurs Ministry of Public IIealth and

:i _iengemeten I-3 Environmental llyglene

Amstelveen Leidsehendam

The Netherlands

Prlncipal InveStigator(s): Type of Research Program:

A. yon Meier; Dipl.-Ing.. Ph.D . Y_ Funda.l_n_al

X Development (Cotllpone,t or System)
-- Demonstration (Exi)erimei1tal I ProLu_yp_. or

Produetdon)

S_art Date: Completion Da_e: -- Heasuremont Methodology

IEs _ima t _d end 1977 ---

begin 1976 Actual PulIdl ng :

Year Amount

_: -'-Project Summary: (Brlefly describe the 1976 (actual)
_oals, approach, expected or actual results. ]977 (hudgeL)

;_ repor=(s) _onerat_d and _he date(s) of 1978 (forecast):

,_g publlca t _on.) ............ $-40140- .........

,'_ O_r ToBal Fu,dln_ Amount:( app,. fl. 100.0D0)
..........................

i COMMENTS:'il
• _, Trllek Nollte :

_ Literature survey. Present state of the art,
, g_i Development of a quiet truck with tO dB le_s noise,

r_

_i Propagation of noise over long distances:

_]_ii Developmetlt of an easy to h_zldle procedure for calctllating the noise level at
distances_.200 m from the source. Parameters: source scrength_vind- and.,_.j

_i temperature condltlon_, ground effects, screelllng, scattering.
Encapsulation:

Surve_ on state of the art. Preparation of an instructlon manual For u_e by

_:I industry,

_eports to he puhl_shed appr. end 1977.

3_
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Med£um and Heavy Trucks
5wl=zerland

.Project Title;

Noise Abatement on Heavy Commerclal Vehicles

Performing Or£anlzatlon Name & Address: Sponsorln_ Or_anJzatlon Name & Address:

ADOLPH SAURER Ltd. AOOLPH SAURER LFO.

9320 Arbnn 932D Arbon

__ Switzerland Switzerland
Princgpnl Invest_6ator(s): Typu of Rcsuarch Pro6ram:

Re,earth ÷ Oove]opment x Fundaaleutal
TDock Division x Development (Component or System)

.2£...IJemonstraLion (£xDerlnlenta], Protot),pe, (_r
Production)

Start Date: ] Completion Date: -- Heasurcment Hethodo]o_)'
_stJmated

June i974 Aetua1_Ober 1977 Fundla£:

Project Summary: (£rlef])' describe _lle 5976 (actual):

6oals_ approach, expected o= actual resu1_s, 1977 (budget):

report(s) generated and the date(s) of 1978 (fol'eca_t)_

publicatlen.) ............. _ [1_9]_0 .......
Dr Total Fundin_ AmPunt:(s_p 3 000 O00)--The objective of the research project

W_S to rsduce the nuis_ emitted by COD_ISNTS_ No external financial assistance
Sourer commercial vehicles, in view

o{ the new, more stringent re_ulatlons

_overnisg noise lJlnitation, which came into e{Pect on 1,i,]977,

Initially, basic investigations were col,pied out to analyse tile na_se sources
an the veh_cl_, _he focal point cf Lhe work was then dicscted to the main saute#

of noise: _hs diesel en_in_. The radiation of noise from the sn_ine thpou_h

varlous components was expllciPly characterised in its dependency on various

Inf2uen_in_ paramete['s, In the subsequent selection of noise I'educ_n_ measures,

gre_t value was placed on the _act that th_y shou]d be as effective and economic

as possJble, not a_?act th_ operation oP the engine and at the same time he
manu_aotuDabls unde_ mass p_oduetion conditions,

Fir*ally a collection oP measures was compiled comprising modifications to heavy
nolo8 producin_ engine compoaenis _nd on £ho _xhaust and csoling systems.

The noise levels achieved oil the Sourer 77 Raago e_ heavy c_mmercial vehicles

lle, on avera6e, 2.5 de{A] under the values valid in Switzerland since 1.1.1977.
usin_ the measuring method as la_d down in ISO R362 (88 dB (A)).

Summerauer, I.: Sourer on the Road to quiet Vehicles
Automobl] Revue 5, 1977
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Medium and IIeavy _rucks

Ualted Kingdom

Project Title;

Qulet HeaVy Vehicle Project

Performing Organization Name & Address: Sponsoring Organization Name & Address:

Transport and goad Research Laboratory Departm0nt of Transport

Old Woklngham Road Department of Environment
CrowthornQ Barks Marsham Street

United Kl_gdom London. United Kingdo_

Prlnclpa] investlgator(s): Type of Research Program:

J, W. Tyler Fundamental

NePelop_ent (Component or System)

Dcmonstratlon (E_perlmental, Prototype, or
Production)

Start Dace: Completion Date: -- Heasurcment Methodology
Estimated 1978

1971 Actual Fu.ding:
Year Amount

Project Summary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual results. 197_ (budget):

report(s) generated and the data(s) of 1978 (forecast):
)ubllcatlon.)

;r-T;tL'pLL:/Lo:j.'  Zb I? ........
='- ..... . ...... "_ (b7_5_oo01 .......

OBJECTIVE: COMMENTS:

To demonstrate that quiet versions of hen

diesel engined commercial vehlcle8 can be built having similar performance to conventional

: vehicles and to evaluate the increased manufacturing costs. A 32 ton 220 bhp tractor unit
has-been modified to produce 80 dg(A) (at 7.5 metres) uslIlg re-deslgned cooling and exhaust

syerema and a staad_rd onglne. A _O ton 350 bhp tractor unlt has reached BY dg[g) in
, research form with re-destgnQd exhaust and cooling systems and a quieted engine, During

tile development phase o£ tileproject gillsvehicle is expected co reach the targe_ of 8OdB(A).

Cab noise in both vehicles has been reduced to 75-78dB(A),

Transcribed from the original 37



Medium and deavy Trucks
Netherlands

Project Tlcle_
Noise Re_ri_tions on Service Equ_pmen_

P_r[or_ifl d Organization Name _ Addr_ss_ Sponsoring Org_ni_on _a_ &Addrcss:

Ministry of Public [lealth and Environmental
Protection

Amsterdam, N_tberiands

Principal Investigate=(5): Type o_ Research Program:

Fundamengal

Developm_n_ (Compon_n_ or System)
D_monsLratJn_ (E_:p_ri_tal, Progotypa, or
_roduc_ioa)

Star_ Da_e_ Co_pl_ion Da_: -- _[a_surem_t_ M_hodology
E_ti_ted

1976 Actual Funding:
Year Amount

ProJ¢c_ du_arT_ (drie£1_ d_scrib_ _h_ 1976 (actual):

8oals, approach, _:_pec_ed or actual results, 1_77 (budg_):
ropor_(s) gonerated and the dateCs) of 1978 (forecast):
publlca_Zon.) ........................

Or To_al Funding Amount:

CO_Eh_S;

This project is designed to amass cbe information needed to formulate implementation based

on article 2 of the Noise Abatement gill, concer_l_g noise nuisane_ calmed by service equlp_en_
such aa rubbish lorries (- darbag_ _rucks), ca_l_ lorries and oil tank lorries.

The project will make use o_ data obtained from previous rese.rch and, If _ppl_eable,
sp_cifica_ions used abroad in s_l_g noise r_s_lctiona and E.E,C, regulations,

Each typ_ or category of service _quip_nt investigated _bould he teated u_d_r repraaenisttve
• runn_ng eo_dl_lo_st at normal nois_ l_v_ls, using approved _ethods of nois_ measuremen_

and observing any o_her r_l_vsnt aspects for _h_ regulations to be established, and for
th_ noise r_s_ric_lon_ go b_ exacted in the continu_d opera,lens eb_ck,

Transcribed from the original.
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Medium and geavy Trucks
_rhor]n_tl_

Project Title_
Investigation of the Possibility of Obtaining Quieter Lorries

Performing Organization N_ & Address: Sponsoring Organization Name & Add_c_s_
Ministry of Public [tesl_h and Environmental

Prot_etion
_sterdam, Netherlands

Principal Invvs_i_ator(s): Typ_ of Rc_earch Program:

Puudamen_al

-- Development (Component or System)
gemonstr_to_ (Experimental, Prototype, or
Production)

!i! Star_ Da_e: Comple_ion DaEe_ -- _eosurement Methodology

_ 1976 Estima_ed
_l Actual Funding:
_!:_ Year Amount

_i Project Sugary: (Briefly descrlba the 1976 (actual):
._ goals, approach, expe=ted or actual results, 1977 (budget):

:_ repor_(s) generated and the date(s) o_ 1978 (forecast):
i_ publteatdon,) ........................

_!_ CO_NTs:O-_rTo_al Fundlng Amount:

_ In various countries, an analogous development to the city buses has taken place with

ri'_ regards to developing quieter motor lorries.

il A_though there are d_ffe_ent problems involved wlch these v_hlcles than encountered with

; ' buses, there are still indica_ions that relatively simple sdaptlons, including isolation

of the motor and improvement of the silencers can lead _o.considerable noise abatement.

iI This project is intended to find out _he degree to which It is possible _o effect these
adaptations _o Dutch lorries on s large scale, using _he knowledge and experience gained
in the Implementation of earlier pro_ects.

if?

Transcribed from the original,
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Hedtum and ]loavy Trucks
Abbreviated Lla_iflge

Swtczerland. Opcimisat_on of Truck and Bus 5oundprooftni_. Iotorkellor
AG/SA, 8052 Zurich, Switzerland, F. Friundi.

gn_ed Klngdol_. OriAtn_ oE Noise _ne_de Vehicle Cabs. Unive_stty of
Sou_h_mp_on_ Insti_ute of Sound and vibr_lon Reaearch, Southampton S09
5Nit, United K_ngdom, R. D° [t, P_rry, To Priede°

Un£_ed Kingdom. Coramercial vehicle exterior noiee. University of So_Lth-
arap_on, Institute of Sound and V_bra_on Reaearch, Southampton $09 5/_I,
gnawed Kingdom. J. D_xon, _, Anderson.

r_

I





Light Vobtcles
,Iapnn

Project Title;

Vehicle Noise Reduction of th_ Pasaonger Car aad tile Light Truck,

Performin_ Orb_ni_n_lon Nmne & Address: Spot_oring Orb,ln_zaLion IMm_ & Addre_s_

R_search Departro_nt, Pa_scnBcr Car Developmc Nitsubtshi Motor_ Corpor_tion
Conter, Mftaubfshi Motor_ Corporation 33-8 Shtba 5-bhome, Mlna_o-ku

1-N_hlm_cho, Oka_aktct_y, Jopan Tokyo 108, Jopan

Principal lnve._Llba_or(_): Typ_ of Research Prograta:

Chiaki Horitani x Puntlal_'ntnl

Manager, Resoareb D_pt. x D_ve_opm_nt (Component or ,_y_tem)
Ilomonl_trnL_on (Expe_tnctlt,a]p P_o_otyll_ I o_I_
Produc _iorl)

St_r_ b,a_e: COlTipl_tton D_; -- Heo_uremen_ Mothodo]ogy
l_st_ra_ted 1979

i875.4 _e_u_l Funding:

,i Ye_ar Amount

ProJec_ _ummary_ (briefly d_cr_be _he 1976 (actual)_ (_20,000,000) $73,420
goals, approach, oxpeeted or _tual rosul_s, 1977 (bud_,,et): (_30,o00,000) $110,130
report(s) ger_r,_ed and _lm _lnte(s) of 197b (foreens_)_¥30,OO0,000) $1101130
pub!lcation. ) .........................

i;_ Or To_a) _Jtlditlg Amount :

CO_IE_b

_ _bi_l_ _o1_ of _h_ P_n_r _ar_ _

i H_ubl_hl _uko _lho
Vo_ _ No_ 1

_o_plal_ou_ _o_d _a_l_ _ols_ _ bo_o_ l_ud_r _e¢_ly _l_h the _n_c of

_i__ _a_l_ _olu_ I_ ord_ _o _a_ _h_m_ _ _ _eco_a_ _ _aka _o_hen_ve cou_t_• _u_e_ _n_dlng th_ _du_on of _h_ _o1_ o_ _ _d_vldua_ _a_ _h_ l_p_vem_n_
_ o£ _d _ru_u_ _nd _h_ _mp_v_ent o_ _ mana_

In chi_ poper th_ au_hor_ mako clear tho eontributl0n r_t_os o_ varlo_ noise _ourc_ to th_
vehicle noi_ _f th_ poas_nger car and d_scrfb_ _ m_hod to estimate _nd calcul_t_ tho
v_hl_le norse of th_ p_ssengar car _rom nois_ l_vel of varlouB nois_ sources _nd _he spoofEd-
cations of the ear.

They h_v_ given tbQ _mptricol formula for simula_tng th_ pas_by no_s_ lowl of _ passenger
car_ using th_ da_a (_xhaus_ noise l_vol & _nglno nois_ l_vel) obtained i_ the t_s_s on
the chassis dynamometer in ano_holc chnmb_r _nd _hQ data (_lro & body no_se lev_l) m_o_ured

i:_ through _re_ run o_ _he _t course.

This formula 1_ practically useful Eor the estimat_on of the contribution of oxhaust and
_n_fn_ noise lewl for _ho p_ss by _es_.

Comparison of _lmated with measured _esults for th_ thirteen v_h_c1_s show_ good _gre_m_nt,
(Ftb. 3 in th_ o_lg_nal _epor_)

Further, they _xp0rimen_lly lnv_at_ga_ _he ch_ract_rfs_ica o_ the _xhaust noise, _an
[lolB_ _d _nbine _o_ I _h_ t_tta I_DtB_ _ourc_s_ _nd _rodu_ _x_mpl_B of _oun_m_ur_fl
obtained by th_ inves_igation.

Trnnscribed f_om th_ origin_l,
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Light V_h_clen
Polnnd

ProJ_ Tltl_ [mplemcntQtio_ of the me_hod of automotive vehicle external noislnesn control for
appl_c_tion _o the |nnpection for perm_ to be operated in fond traffic,

Ferfo_ng Organization Nam_ & Address_ Sponsoring Or_aniz_tion Namn & Addre_s_

Inst?tut Trannpor_l_ S_mochodowego 1/Minlntry of Transport, Wo_aw
/Road Trannpor_ Institu_n/ _ Chalubinnkiego St.

_0, Stalingr_d_ka St. 2/National Motor Transport _nterprize
03-301 Warsaw, Poland W_s,lw 17, GroJeck_ St,, Pol_nd

Prin=_p_l Invcsti_tor(s): Typ_ of Research Program:

Dr. eng, J_rzy M_az_a
Fundament_

Development (Component o_ System)

Production_

A sfmplied method of au[omotiv¢ vehicle noisiness control was developed as well ns tile equipment
£or m_asur_men_s, The equipmen_ mnk_a pon_ible the evaluation of nois_ level in dBA and the
a=ous_ic p_ssore in dg fo_ _wo frequenny bnnds. The me_hod may be applied to _he _utomottve
vehicle lnspec_ion fo_ permit to bn opernt_d in road _raffie, Th_ ¢ritert_ of acceptud nolse
levels for dl_feren_ make_ and _ype_ of vehicin_ were developed, These v_luen, taken as
_aximum, mak_ possible w_th _he A$-_ apparatus _he e_mina_ion of too noisy vehicles which
wou_d _ndanger the environment,
The re_ulgs of work w_r_ public[led in conference p_pe_: B. gl_r_a_ J. Mlazg_ "gs_im_ion of
_oisines_ of motor vehicles _dmitte_ to traffic with _he aid of _he mennuring device AS-g"
for _ol_e Control Conference, Warsaw, l_-lS Oc_obe_ 1976,

Transcribed from ahe original,



Light Vebl_le8

Onlted Kingdom

ProJec_ Title:
Reduction of Gar Noise by Passenger Compartment Design

Per£ormfng Org_nlz_lon Nnme & Address: Sponsorlng Orgnnlzat_on Name _ Address:

Cranfield Institu_ of Technology _clence _search Council
School o£ Automotive Studies ro g}x ]g

Cranffeld, Bedford England MK43 OAL SN_N SNI 5BW

Prlnclpnl Investd_ntor(_): Type of Re_earch Program:

Dr S g Jhn _ Fundamental

-- Development (Component or System)

-- D_mon_tr_tlon (g_gor_m_nt_l, Prototype, or
Production)

£tnrt Dnte: Comple_0n gate: -- Hcnsurement _letbodology
E_tlmated

July 1976 Actunl_j_ly 1979 Funding:
Year Amount

Project Summary; (gr_efly describe _be 1976 (actual):

gonis, _pproach, expected or actual results, 1977 (budget):

report(s) generated and the date(s) of 1978 (forecast):
publ_ca_don, )

O_dEC_IVE: _---....... v.... '_(___2cObOL
Investigate _he possibility of reducing the CO,_¢ENTS:
strueturo1 Modal d_nsi_y of _ car body

s_ructu_e by _le_S of p_Se_g0r compartment
redesign, mld study its effect on interior noise,

: _TIIODOLOG_:

Vibratlonnl analysis of _ two dimensional frame representing the central cross-sectlon

- ,' of a ear body has been m_de by using _inlte element tecbnlque. Good eorrolac_0n between
theory and experiment has been found. Nork is progressing towards determining the modal density

£or v_iou_ eoncelvable passenger colnpar_men_ _hnpe, Once _i_ optlmum shape has been found,

work would continue _o predict tile sound press_re level inside _he car produced by various
vlbr_tlon_] modes of the body strl_c_ure, and compnred with equlwlen_ normnl production
model c_.
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Light Vehicles
United g_ n_dom

Project Title:
Transmission of Engine Forces Through Euglne Mo_mts and Their Re_atlon to
Interior Noise of _ C_

Perform_n B Or&anlzation Nume _ Address: Sponsoring Or_nlzatlon Name & Address:

CranfIQld Instltute of Tenhnology
School of Automotive Studies
Cranfleld
Bedford MK43 OAL

United Kingdom
Prlnclpal Inv0stigator(s): Type o_ Research Program:

9, K, Jha Fundamental

m Development (Componen_ or System)
-- Demonstration (Ezpe_imcntal, _rototype, or

Production)

Start Date: Completlon Date: i _leasurement Methodology
Estimated

Actual Funding:
Year Amount

' Project Summary: [Briefly describe the " 197B (actual):
goals, approach, expected or a=tual results, 1977 (budget):
rEport(s) ge_eratcd and the date(s) of 1978 (forecast):

publication,) ........................

Or Total Funding Amount:
........................

CO_NTS:

The tnv_stiBatlon eonslsts of an experimental determisatlon of the dynamlc characteristic

of enBTho mountings by obtaining moblllty and transml_sibllity responses of the mountlngs.
The experlmentally obtained values are then used in theoretie_i evaluation of force

, tr_nsmltted by _ho englno Itttoa rigid structure. Work is in progress to incorporate

the effect of flexlbillty of the _ubframe in the evaluation of force transmlssion, and

ostlmate th_ degree of correlation between the internal noise of a car and the magni_llde
: , oE the forces transmitted.

TranserThed from the original.
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Ligh= Yehlclea

Abbreviated Lisclngn

SwltzorJand. The Sound Radiation oE Body Panels in tileIntorlor of n
C_r at Low Frequency and _he Possible Methods. In_erkellBr AGISA,

8052 Zurich, Switzerland. N, _Abel.

Swltzerlnnd. An A_tempt _t Co_prehenslve Pree_n_ntlon of Autol_Obile

Acoustlc questions. Interkeiler AC/SA, 8052 Zurich $wltzerlnnd, R. _I,
Van Lig_en.

$wltzerl_nd. Conalderntlons on Pr_ventlw Noise Control in Passenger Car

Design. Znterkeller AG/SA, 8052 ZurlcllB Swilzeri_nd. P. |I. Gill_rd,

48
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Buses

ProJec_ Title:
Inve_iga¢Ion of the Posmlbili_les of Obtaining Quieter Buses for Public Transport

Performing Organization Na_e & Address: Sponsoring Organization Name & Address:

M_ni.try of Transport and Public Works

Mlnlstry of Public Health and Environmental
Protection

Amsterdam, Netherlands

Principal Investigator(s): Typ_ of Researeb Program:

Fundamental

_ Developmen_ (Componenc or System)
-- Dsmonstratlnn (Experimental, Prototype, or

Production)

Start Date: Completion Date: -- Heasurement Methodology
Estimated

1976 Actual Funding: --
Year Amount

Project Summary: (Briefly describe _he 1976 (actual):

goals, approach, expected or a=tual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication.) .........................

Or Total Funding Amount:
.........................

CO_ENTS:

The buses presently in use Nor public transport are generally very nolsy and have often been

• the subJec_ of many complalnts in _be elty of annoyance or nolae nulsanee. In several
West European coun_rles city buses have been developed with nolne levels i0 decibels below

the present maximum permissible. Of partleular Interest Is research _onducted in Germany,

whereby noise-abatlng accessories were installed in a relatively simple manner on the city
" buses of the city of Hamburg, which reduced the noise levels of these bus_s to below tile

noise level of tileaverage passenger ear.

Thls project i_ intended to implement a slmilar opera,fen on tbv standard Dutch city bus,
including eonslderatlon of the pos_ibillty of adapting exls_ing ro111ng stock as well as

the posslblll_y of building the new silencers into buses yet to be bu£1t. If the project

i_ successful, a uecond stage would involve the silencer adaptation of the s_andard local
buses as well.

Transeribed from the original.
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BUSES

United Kingdom

Project Title:
Research on the Reduction of Noise Emission from Diesel

Engined Buses

Performing Organization _ame & Address: Sponsoring Org_nization Name & Address:

British Leyland Ltd.
Leyland, Preston
Lancashire, United Kingdom

Principal investigator(s): Type of Research Program:

-- Fundamental
-- Development (Component or System)
-- Demonstration (Experimental, Prototype, or

Production)
Start Date: Co_q_leCionDuke: -- _Ieasuremenc Hechodology

Estimated
Actual Funding:

Y_Sr _OUnt

Project Sur_ary: (Br£efly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budge:):
report(s) generated and _hc dare(s) of 1978 (forecast):
publicaclon.) ........................

O__rTocalFunding Aznounc:
A private industry research conducted ........................
by Leyland which hopes _o begin produc- CO_h_B:
ties of a single-decker emitting 77/78
dBA at the end of 1976. They are also
working on s quiet double-decker, and about 400 Hetro-Scanis and Bristol geries III
double-deckers already in service and _hought to be capable of 80dBA,

Transcribed from the original,
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BUS_B

Abbrevlnted Listings

United KinBdom. L_ead-Acld Battery Driven Vehicles, Lucss Industries,

Lucks CAV Ltd., P, O, Box _5_ Wnrple Nny, Ac_on, London N3 7SS_ Uo|t_d Kingdom,

_le Chlo_d_ bus is known _o emlc no more _han 77dBA.

United Kingdom, Experlm_n_al Rattery Drlwn _us_s. Departme_ of Indus_ryl

London, United Kingdom.

53



•
-=

'_
--

_
.L

_e
_-

_.
_

_
!_

_
_

_,
-_

_
__

e
_.

_
_

_-
.._

_,
_.

_
.,_

•
.

_

g



Highway Planning and Land Hm_'age..ne;_
Denmark

--Project Title: Study on Possible Im[uovomont of the Noise Conditions in

Existin_ Urban Areas.

PerEormJi1?, ctz'gail1_atlui__ame l,Address: Spm*t;urlnl_ Oz'ganAz;irlon _]aln_& A, dress:

_lationa2 Agency of Envlrorgnental

_-notsct'Jon, ACOUStics Laboratory
KampmaNusMad_ lp J.u04 Kob_lhav_n
Denmark

l'rinclpal [nves_Igatot'(s): Typ_ o_ nusuarch P/'ogrn_n:

National Agency of Environmental __ ]!nltdallml_ta]

_roteetion -- DeveloplnenL (Com]lonenr or S_;teln)

-- nemoustra_lon (Exp_rlmellLal. ]'ro_oLyi_e,
.__. Prot]uctlon)

Start Da_e: Coi_i_le_on Date: -- Measure,lent _k!rhotlulogy
Estltaa_ed s_mme_ 1978

aut. 1977 A_tu=l l'mldl.g:
Year AmoLult

l'roJe"_ Summary: (Brl_fly d_sc_be t:he----' _.9"[{ (aetual):(lOO.000 ]).kr[) $16,490

goals, approach, e_pected or actual results, 1977 (budge£):_O0.000 D.kF.) $16,490

r_port(s) generated and the date(s) of I9?g (foree_*st_OO.000 D.kr.) $32,980
[ publi_at ion. )

Or Tot;ll,Ft*ndln_ Amount:

CO_L!'IgN'J'S:

St ud,_.on Possible Improvement of the Noise Conditions in Existin_ Urban Areas:

In continuation of the pro_oct which was carried out in 1976/77 and which

: cove_ed and az.ea at Arhus, a study shall be per£ormod in a ma_or built-up

u_ba_ area. The town of 0d_nso will he a s_itable object for this study.
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Highway Planning nnd Land Management
France

Project Title:
A 5_arch for 81e_enC_ of Decision b{akln_ by th_ State Relative to Reduction
of Nuisance due t_ Traffic Nnl_e,

Per£ormin_ Organization N.me & Addrvss: Sponsoring Organl_ntion Name & Address:

Institute of Transport Research;Center Hin_try o£ Life Quall_y
for the Evaluation of Research on Nutsancee D.P,P.N.

109, Avenue Salvador Allende
89672 Bran Cedex Frsnce

Principal Inv_stigntoc(s): Type of Research Program:

J, Lamberc Fundam_l_ta]

-- DeveIvp_cnt (Component or System)
Demonstration (E_pcrJmcntaI, Prototype, or
Production)

$tarc D_te: Completion Date: Ho_surcment Hetllodology
Estima_vd 6/78

1/77 _ctual Funding:
Year Amount

Project Su_r_aary: (Briefly describe the 1976 (actual):
goa_s, _pp_oach, expectvd or actual reso]ts, 1977 (budget):
_epvrt(s) generated _nd the date(s) of 1978 (forecast):
publication.) .........................

OEr Total _o_lding A_ount: (210,000 Fr) $42,504

The sub_ect of the s_udy is an ana|yais of the means for reducing a_d suppressin8 nuisance
• du_ t_ noise from ala_omoblle traffic in the vicinity of urba_ highways.

Each mean_ of concrol (r_ductlon at Che soorce, screening, acoustic lnsolatlonl election of
urbanization type) must be annly_ed fro_ the standpoiots of lts _ost (l_ple_entatlon and
maintenance), efficiency (_nlmization Of exposure to nol_e, _mplantatlon lnco urban l_nd-

. scspe)_ a_d realization _lme.

_valuat_on of som_ mean_ mus_ be based on a scody of several acto_l sites.

A program _f action is to he propo_ed_ t_klng Into accoun_ the objective and particularly,
preference of the ne_shborhood residents.

30, Sept. 1977 Intecmedtate Report

30, June 1978 Final Report

Translated and transcribed from the original French,
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Highway Plaxmtn_ _d Land H_a_oment
Poland

ProJeot T£tles Project FA-34 The Investigations of noise annoyance
caused by tazienko_ake express route and elaboration of directions
on acoustic preventton,,pg_lmetj tr_fflc,notae_

Per£ormdn_ Or_J_izatton _ame end J 9ponaortJo_ Orge_tzutton Nzuno end
Address; J Addromm_

Building Research Institute /ZTB_ Direction of Highway Routes Conatru-
Oep.ef Acouet¢ce,ul.Ksawerdw 21, rctton tn WareBw
Om.s_ Wnre2nwn. PnlBnd / WBrezawe. ul.Gdaflske. Poland

Pr_nolpal Xnvetti_ator /=/: Type of Researoh Progra_I

Marie Stawicka-Welkowakc, D.Sc. x Pund_unental

'_ prof. Oerzy Sedowekk, Phi D x Development /Co=portent mr
9yete=/

.., ,, Damenatratton /_xpevtmental t

$taJPt Date: Completion D_te; P_ototyPe_ or Produotion/
Enti_nted Heaeuromont Hethodolo_"

August 1974
&etuall 9ulv 1977 Finding:

yeeur _=otm, t
Projeot Su=uary= /Orteriy deeor£- 1976 /actual/= (469.505 z_ $23,569

'_ be the Eoals e approaoh m expBotod $97? /budget/= (98.045 Z_ 4,922
I or aotual re_ultl_ report /a/ 1978 /Coreoaet/_

_" _enorated and the data /e/ of
,; publtontton./

Total P_dt_ _Jaouflt: (557,59_ z_.)
The Project deals with measure- . ....... _2_ ....
oonteofeo.ndl.,e apreedimg
over fa£edee of building8 adJot-
aimg expreee-routea,

A_n goal was to define the reel state of traffic noise annoyance for
,_! real eondlttene, at buildings situated in different urban arrangements
_ /close or free development, one - or both sided building, high or low/

cleee tO expre_ routo_.

The Project be_ed on investigations held on in vicinity of the new
_! express route in Warsaw celled taztonkewekao
_ The analysis of meaouremente carried on chosen croas-eo_ttone= allo-

wed to draw conclusions in relation to typical sound level spreading at
buildings adjoining main noise source /taking In ta account that the

i. noise source te placed in excavatton_ at the ground level and ae on
elevated reed.

The conclusions deal with the choosing of moat favourable location of
buildings that ere exposed to traffic noise end with directions of notes
control_

The Pro_ect contains fundamental materiels for pro_ectlng of new
highways and their housing that have to be proper from the urban-aoouo-
rio paint of view.

Report generated= Polish - French Seminar - Dune 76_ Warsaw
76 Noise Controls - Conference - October 76, Warsaw
Hale conclusions and directions are being at the present moment prepa-
red for publishing,
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Highway Planning and Land Management
Poland

_o_n1_s_n_7_50_p_m_c_p_c_o_ban s_ructures and
example: residential area "Bialo1@ka D_orska,' / near Warsaw /

PerformlngOr_nnlzatlon Nam_ & address: SponsorinfiOrganlzati0nName & Address:

Building Research Institute /ITB/ Centre of Investigation and BuildingDep.of Acoustics, ul.Ksawer6w 21,
Design in Warsaw /COBPB0/,ul.Wierzbowa

02-656 Warszawa, Poland Warszswa, Poland

Principal Investigator(s): Type of Research Program:

Barbara Szudrowicz,D.Sc. Fundamental

profJerzy Sadowski,Ph.D. x Development (Componentor System)
._ Demonstration (Exporimental, Prototype, or

Production)
Start [ ---- M_asurement MethodologyDate; Completion Bate:

sept.76 ] Eszlmat_d Sept._

Aczual Funding:
Year Amount

Prajec_ Sun_.ry: (Briefly descrtb_ the --1976 (actual): (23q,02# zl)$11597
goals, approach, expected or actual results, 1977 (gudget): (_01_6_ ")$21629

report(s)generatedand the date(s) of 19_(forecast): 78 $12928publication, ) ........... 1@50.__5 . 'D 29- _9E93 - .

The housing estate "Bimzol_ke Dworsks,,_/ _'otalFunding Amount: (q,lq2,_ zl.)
is being designed as a model estate ............ _8_ .........
with rdspec_ to environmental pro_s- co_eIENTS:
etton.Aeoustim protection /urban and

building/ is one of the elements of
complex treatments of the problems.
Phase Z: acoustic study of the territory and elaboration of acoustic guldeiine

for u_ban developments in relation to highway systems will be performed
by March _q, 77.

Phase If: that phase of investigations will include acoustic development of all
_arts of the estate in relation to highways and desi6ning and situation plan
of the buildings _n the way conform to noise control r_irements.
_hase III: that phase will include the study and assessment of the result
obtained both with respect to acoustic climate and other factors of
environmental pro,action.
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Ilighway Planning _Lnd Land Hanagement
Abbreviated Listings With Funding

Sweden. Consequences of Speed Rt_lnd_rd And I_tor_ec_tOll De,iNn for
gecondary Links in Town Road getworks_ Lunds University of Technology,
Dept. of Traf£ic Plannin_ b Engineering, _ox 725 g-22 O07t Lurid 7,
Sweden. Sponso_ Lund University of Technology, Box 725, g-220-07,
Luad 7, Sweden. J, Coll_ander; S. Lundberg; H. Reutherborg. Oct, 197_.
Jan. 19 78. _40,O00. The aim Ie to study effects of various cow, inn-
tigris o£ speed standard and tnter_ectton design for secondary links in
u_ban ro_d N_Cworks on re_idents I road u_ers D etc._ such _s _ot_e t sll[_typ
costu_ granepo_t mode dletrlbution.

Sweden. Noise Protection Plans for Local Districts. St_tens gaturv_ardsverk,

Rational Swedish Environmen_ _rotection Board, F_ck, S-117120. g_l_a. Sweden.
gigvard Tim. 1976. 1977. $33,000, (150,000 Sw Cr). _1_ aim Is to _o_k
out guidelines to be used by local authorities for no_se protection planning,

_est germany. Noise Protection _n Plannin_ for RevrRantz_tion. Chai_ for
Traffic and city Planning, _uenchen 2. Arcisstr, 21. West _ermany, Dr.-_ng.
_arl Glueek. Jan. 1, 1974. June 30, 1975. $58,935, (139,000 DM). _leck-
lng _he practical use of a city planning survey o_ nol_e level_ when re-
organizing the urban _e_.
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Illghway Planning & Land _nagement
Canada

Project Title:
L_nd U_e Plnnntn8 .nd ch_ Benign of New }lousd_g 8evelopments Agatns_ Arterial
T_affic Notre.

Performing Organization N_ma & Address: Sponsoring Org_nizm_ion N_me _ Address;
Onc_rdo HlnBtry o_ _he Envd_or_el_t
Noise Pollution Control 8_c_don
135 SC. Cla£r Avellue Wes_
Toronto, Ontario H_¥ l P5
C.n_d_

Principal Inv_s_dga_or(s); Type o[ Research Program:

H. GJdo_y Fundamental

Pro_u=tdon)

8g_r_ D_te: Co_l[)l_ion D_: -- _le_surement Methodology

t Estimated --
I Year _oun_
I - PraJecC Su_ry: (Briefly descr_b_ _h_ 1976 (actual):

expected o_ actual results, 1977 (budget):app_oacht

_por_(s) generated and the _ate(s) o_ 1978 (_oreca_):

O_rTo_al Funding_._oun_:

Thee p_per exa_lnes in _ quanclt_ttve faehdon _h_ l_pllca_d0n of some new l_nd use planntn 8
_onc_pt_ wl_h respen_ _o _olB_ when designing new res_denc_i developments _dJaee_t _o

! ¸¸ arte_ or major roadways. Compard_ons based on actual no_ m_asurem_nt_ on _ov0r_ oxisctn8
residentdal developments are _ade between _wo d_stlnc_ de_l_n concepts.

The uB_ o[ conventional _o_ control me_sur_ such _B berm_, w_l_s _nd b_rm/wall combinat_s
• has gained wdd_ _cc_p_ance over the l_t few ye_ri. However. th_lr appllcabid_y to urban

sicu_cions In which ne_ r_sdd_nc_l developments _e lo_c_d n_t Co bu_y ro_ds _ strictly
l_mi_ed by a nt_ber o£ f_eto_. Alternative _elu_ion, ar_ affe_ed _n _hl_ paper _o enable

planners and de_dgn_rs o_ ne_ reBlden_l su_ddvl_ions In d_sdg_n 8 _ mor_ _ccepcabl_ Bound
_nvironl_en_ _ndoors and ougdoors. _1_ alc_r_ative _olutlon_ to _he conve_t_onal _arrd_rs

appear _0 o_£_r £mproved _¢ou_tlcsl _oon_mic_ and a_th_cs.

Transcribed from che ords£nal.
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IlJghway P]anning b Road Hanagement
Canada

Proje¢_ Title:
Ontorlo Environmental Nols_ Control Program

Ferforminf Organization Nam_ & Addross: fponsoring Ocgani=a_ion Name & Address:

Onta=io Ministry of the Environment
_ 135 St, Clair Avenue Nest

Toronto. Ontario H4V 1 P5
Canada

r Principal Investigator(s): Type of Research Progrnm:

I_ John Hsnuel m Fundamental

-- Development (Component or System)
-- Demonstration (Experimental, Protot_,pe, ox

Production)

gcnr_ Da_e: Co_Rlletion Da_e: He_sureme_ Methodology
Estimated --

_ctual Funding:

¥ea_r A_ount
, Projec_ fu_ary: (Rriefly describe _h_ 1976 (actual):

go_lls, approach, expected or actual results, 1977 (budgeL):report(s) generated and the date(s) of 1978 (forecast):

pub!_cntion,) .........................

_ Or Total Funding Amotm_ :........................

[i

;' !_! This pgper presents on overview of the Province of Ontario environmental noise control

program. _e legtslaglon; the progress of municlpalitteH in adopting and implementing

; . _ noise by-laws; the control of operational noise of vehlcleB; graining courses In !
environman_nl acoustics technology; land uBe and site planning technlque_ are included i

in the _oplce to be dtHcussed, i

g_
ej

Transcribed from the original,
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; llighway Planning and Lond Hanagement
Canada

Project Tltle:
A Planning Policy for Freeway Nodse

Ferformdog Organization Name & Address: Sponsoring Organi=atlon Name & Address=

Ontario Niniscry of _he Environment
135 St Clalc Avenue West

Toronto, Ontario H4V iP5
Canada

Principal Invesclgator(_): Type of Research Program:

Fundamental
J. Hanuel

-- Development (Component oc System)

-- Demonstraclnn (E_perimencal, Prococype, or
Production)

SCare Dace: Completion Da_e_ _ Heasuremenc Nechodology
Estimated

Actual Funding:
Year A_ount

Project Summary: (Briefly descrlbc the 1976 (actual):
goals, approach, expected or acLual results, 1977 (budge_):
report(s) generated and the dace(s) oF 1978 (forecast):
puhlleation,) ........................

Or To_al Fundlns A_ounc:

_e Ontario goveroment has taken slgnlfleanC sgeps cowards _mplementatlon of

a provincial nolee control policy coverlng land, in the proxlmicy co freeways. The govern-
:.''.

merit has also announced a program for noise nctenuation along stretches of eertaln exlstlng

freeways passing through establlahed realdentlal areas where prlorl_les and feaslbillty

is demonstrated. Addlcionally, Che responslbllicy for noise control in new subdivisions

h_ been placed on the developer° _le implleaCions of this pollcy with respec_ Co noise

control i_ dlscu_ed in Che paper°

Transcribed from the original,
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Dlghway Plannlng & Land Hanagement
Czechoslovakia

Projcc_ Titlez Proposal of Regulations for the Design of Settlements from the

View-polnt of gxcesalve Transportation Nolae Protection

Performing Organtzat{on Nama & Address: Sponsoring Organisation Name &Addrcss:

P_saarch Institute for Building Htnlstry of Construction,

and Architecture, Prague 2_
Prague Ip Letenska 3, Na porlcntm pravu i,
Czechoslovakia Czechoslovakia

" Prlnclp_l Investigator(s): Type of Research Program_

Ing, R'nor, £_c., -- Fundamental
Development (Component or System)

x Demonstration (Experimental, Prototype, or
Production)

B_ar_ Dace: Comple_ion Date: _-- Heaaurement Hethodology
Estimated

1976 Actual ----Lg_-- Funding:
Ye3r i_.nloung

Project Summary: (Briefly doscrlbc th_ 1976 (actual):

goal_, approach, expected or actual results, 1977 (budge_):
report(s) generated and the da_e(s) of 1978 (forecast):
publication.) ........................

O_r Total Funding Amount:
..........................

CO_IENTS:

The proposal of Regula_lons concerning the physlcal planning documentation from _hc view-
polnt of _ransportaglon noise protection ha_ to serve as a provlslonal methodlcal _nstruc_ion

for designing r_s_den_lal settlements as regards _ho protection of inhabitants agaln_t
excessive transportation nol_e, A_er chelr verlflca_lon (apprnx_tely wlthin _wo years)
_heBe R_gulatlonB wlll becom_ a par_ of co_pl_x measures tv the decree of ghe Czech

_ Mind, try of Health regarding the heath protection of _he population agalns_ disadvantageous
effects of nol_e and Vibrations,
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Illghw_y Planning and Land Hanagemenc
Tsr_el

eject Title:

P]ann_zl_ Petrol 5_tion inside D_elltng DiD_rtcts,

r_o_mlll_ O_an_zatton Nam_ & Addre.q_ Sponsor_n_ Orcnn_zation Nalllo & Acldr_ns:

The Dept. of Appl. Acoustice° The Ref_-Ins_itute

Israel Inst. of Technology Tel Aviv

IJaifa, Technton City, lsrael

-incipal Ii_v_s_tg_o_(_): Type of Ill.catch Program:

$chaudlni6ihky, L,II. X Fundam_nLal
Ke_lec, J. m

De_lo[l!;Lrllt_on (E_LIC_I1L_ _ Proto_yp_ or
Product I oil)

_art Dat_: Comple_l_ Dace: _ Neo_ure_ _l_Lhodology

1976 Actu_ 1q_? Funding :
Y_r A_ou_t

_oJec_ sun_ary: (_rie_ly de.ac_'ihe _he 1976 (accual)_
oals I approachD expected or actual resul_ 1977 (bud_l_t):
_poct(_) g_t_era_ed and the da_e(_) of 1978 (_orecast):
_bllca_ion. ) .........................

O__rTo_al FundLn_ Amount:

CO_TS

_n developing countries vecy often the necessity arises, to erect "petrel scatton"
$n d_elltng d_s_rlc_. The _im o_ _he s_udy wa_ _o determine I by _eane o_ objective

i _ _ea_u_mentB_ _ and in which degree, the no,Be _ua_on_ _ d_y _nd _ ni_h_l
w_11 become wor_ _nstde nearby dwellings, compared with t|le co_ditlon0 before the

petrol s_at_o_ h_s been butl_° For _hls purpose I a two trac_ recordin_ o_ 24 hr_.
oE a_ avecage day h_s been made.

T_a_ Z Got the outpu_ o_ _ccophone I, situated _t so_e d_an_e _lOm) _rom the
• e_t$on, on the etre_t_ _hlle Tr_k I_ ce_e_ved the output o_ mitt. II inside the

_at_on. In add_t_on_ _he _f_ _low _nd itB compos_ton _prlva_e care_ buseSl
_r_n_por_er_p _o_o_cye_es) hae bee_ re_o_ded by ob6ervers° The measuring re_ulc_

have been ev_ua_ed wl_h the _td o_ a eo_puterl giving Log; LIO; LSO; LgO _d Lgg.

The report wlll be publl_hed at the end of thls year.
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Illghway Planning and Land Hanagement
Natherl_nd_

m'Proj_ct Title:
Investigation Of Nol_-Senul_tvl_y o_ Varloos Recelvera

Per£ormdng Organt_a_ton Nam_ & Address; Sponsoring Organiz_ion Name & Address;
Hlntac_y of Publle ]leal_h and EnvlromnenCaL

Pro_ec_lon

_Cerdam, Ne_herlandB

Principal InvoscSgacor(_): Type oE Rese_rcll Program:

ii -- fundamental
- -- Development (Co_ponenc or System)

-- Domonst_atJnn (Experimental, Prorocype, or
Producc$on)

,_ Scare Date; Completion Da_e; Heasuremenc Hethodolo_y
,: Estimated
_; 1976 _c_ual Funding:

_i Year A=ounc
:_! --Project Summary: (grtefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budge:): i
l!:_ report(s) generated and the da_e_s) of 1978 Cforecas_);
_, publication,) ........................

i: Or Total Funding Amount;
_ ........................

In orde_ Co e_cabllah _he noise zonea along roadt; which are neceaaary to prevent noise
nu£a_nce_ a n_aber o_ elemantar¥ planning conditions ahould be set. up, which nonccrns
_o be permitted w£chln _heae zone_ must comply with, Thin project _111 investigate
human noJ_e-_enel_ivL_y in varlou_ situa_one I expreB_ed in maxlr_um perrai_elble noise
loads _or each _ype of concern or activity; _heae rules will _hen b0 Incorporated in_o
Che 01emen_ary planning _ond_lon_.

_,_ Sor_e a_enc_on will al_o be devocod to _he Zlotae-senel_tvl_y o_ na_ure-pro_ec_ed are_.

:'1

t

Tcanscrlbed £rom _he origins1,
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[H_hw_y Plann£ng and Lnnd Hanagemen_
_herlnnd_

ProJcc_ TICle:
Working Ou_ the Zoning System AlonB Me,or Roads

Performimg Organization Nam_ E Addr_s_t Sponsoring Organiza_ion Name & Address_

HLn_scry o[ Publfc lleal_h and Environm_ncal
procec_lon

_aDs_o_dll_ D NethoF_onds

Principal Invosciga_or(_)= Type of Research Program:

Fundamental

-- Devel_pmenc (Componen_ or System)
Domonst_atJon (E_pertmcn_al, _ro_o_ypep o_
Production)

_ta_ Da_ CO_ll)ie_ion Da_e_ -- Heas_remet_c H_hodo]ogy
Estimated

1976 Actual Funding=

FroJecc Summary: (Brie_lF describe _ho 1876 (actual)=

goals, approach, expected or actual results, 1977 (budge_)_
report(s) generated and the dace(s) o_ 1978 (forecast):
publicar_on.) ........................

Or Total Funding Mount:

The Bill on Noise Abatement concalns a regulacJon on the establishment of noise zones

along the ro_dB tnu_de of which maximum perml_sible trofftc noise 1cycle are appllcablu.
' : AcouBttc reaearch conducted inside _hese zonc_ should mak_ iC ev_dcn_ in whtch manner

nolaa levels can ba kept below _|mse maximum permissible l_vele, and the governmonL
measures needed Co accomplleh _his.

_" This project will give tndtcaclon_ as _o how. on _he bosie o_ ex_lng knowlodBe and
expertence_ _he _oning can be worked out _n dc_l, The r_sul_ o_ ocher roscocch
projects will be ln_o_poro_ed ln_o the cocommcndacions of chic project.

Transcribed from the original.
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Highway Planning and Land Management
Norway

Project Title:
An Analysis of Different Noise Abatement Strategies

Performing Organization Name $ Address: Sponsoring 0rganlzation Name & Address:

Institute of Transport Economics

Royal Norwegian Council for Scientific
and Industrial Research

P.O.Box 6110 Etterstad
N-0glo gJ Nnrwnv

Princlpal invostlgator(s): Type of Research Program:

Hultl-dlsclpllnary team of engineers -- Fundamental
[ and an economist -- Development (Component or System)

-- DemonstratJon (Expetlmental, Prototype, or
Production)

! Start Date: Completion Date: -- Hessuremest Methodology
Estimated 1979/1980

1976 Actual Funding:
Year Amount

Project Surgery: (grieflF describe th_ 1976 (actual):

8eels, approach, e:¢pected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication.) ........................

Or Total Funding Amount;

CO_h_S :

The overall aim of the project is to make an assessment of the effects of

dlfferent relevant traffic noise abatement strategies on a national basle.

The analysis will investigate the effects with respect to noise reduction,

(number of people exposed etc.), the soelo-economle consequences and the

:, economic responsibility aspects. The project wlil when completed propose

more flexible noise standards and noise reduction measures based not only

_! on measures on the emission /Immlslon side, but using traffic management
techniques and different land use methods,

i_ The project will to a large extent be based upon data obtained from the
traffic nolsa mapping (1976) executed in connection with The Norwegian Road

Plan (NVP El). First phase expected to be completed by end 1977.

Last year a study was completed which made an assessment of tile existing

traEflc noise climate In 50 urban areas in Norway, The analysis was based

upon data from on extensive traffic noise msppdng exercise carried out in
1976. The project included a survey of the number of dwellings exposed to
different noise levels and the costs involved if certain noise standards
should he satisfied. The Institute has besides carried out a few investi-
gations of the effects different traffic management measures have on the
noise cilmate for residents in urban areas. Four case studies have been

completed and considerable improvements can be attained (reduced number of
exposed residents) if traffic management measures were introduced separatly

or in combination with other insulation measures as part of a more eompre--
hensive noise abatement policy, The application of traffic management
measures will besides give other environmental benefits (less pollution,
reduced external noise etc.) as well as improved traffic safety.
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The InatltuCe continues in 1977 the mnpp_ng and analysl_ of the
_raff_c noise c_imate outside ucban a_eas in order to attntn a
more complete n_ttonal nol_e climate picture. This will form
_he b_ts For _he priority assessment of different noise aba_e-
_ent mea_area l_ relation to 105 H111. N,Kr. (_ 1,978,200)
alrendy allocated For this purpose.

The In_tttu_e Is now embarking upon a mote ez_enstve study of
the noise reducing effects of other traffic m_nagement measuTes.
For ez_ple_ lorry-routes £n u_ban areas, prohtbit_on of traffic
movements In specta_ noise sen_ltive areas at night or for _ertain
catogor$es of traff_=, traffic restrictions etc. We started _ht_
project in the summer at 1977 _nd _tm to complete _ number of
case-s_udie_ by _he end of 197B.

Tranecrtbed from the original
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I[tghwny _lan_ing _nd Land N_nagement
Sweden

I'roJ _ct T],LIe.:

Uo_]th Ad_lnistrl_tion o_

_r_lnclp;ll _l_vv_tJ_lor(_): Type o_ I_v_e_ch Pro_r:ll_:

from lhe _t_thori_le'_ aonco_.nod _ l)_'ve]c_l,_n_ (Col,:po_lc,_t or Sys_c_l)

St_lrt ffff_-_ Cot,_]v_lon _to: F_e_nurer:lellt _h_Lhocl_]ogy

197G ._ Act_,_l l"t],ld _i1_ : --Yrof Amou_E
I'rnjecc ,S,s_m_ry: (Ih'_oCly describe _he 1_)_/_ @.:_u;_z): ----
go_lJeb nl,pro_lcll. _xpvc_ed or acLual rosutc_ 1_77 (hrhl_t):
ceportC s) gancrau_d and tho date(_) oE i97B (forec,_._t):
puhl." c_t lc,_l, )

o_r Tota] Functtn_ _mount:

Tile project _Ims 5o _tudy nil _)*ec£s Involved w_tb noJue _bn£o_,ent

comp1otcly _ccordLr_g to this plans,

The ro_ults _iI form _ ba_e for £urth_r _tvr_ of thl_ k_nd within the towel,
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gishway Planning and Ldnd Management
S_eden

ProJe¢_ Title:
Municipal Traffic Noise Abatement Programa-a Survey of Program and

Planning

PerformlnS Organlznrion Name & Address: Sponsoring Org_nlzatlon Name & Address:

swedish Council for

Building Research

Stockholm, Sweden

Prlncipal Investigator[s); Type of Research Progra=:

-- Fundamental

-- Development (Compon_n_ or System)

-- Demonstration (Ezperimuncal, Prototype, or
Produrtlon)

S_a_t Date: Co_tple_ion Dane: -- Heasuremen_ Hethodology
M_r 1975 Estima_ed

Aecual ,,,Feb 1976 Funding:

Year Amoun_.__._t
Project Summary: '(Sriefly describe the 1976 (actual):

8oals, approach, expected or a¢cual results, i977 (hudg_):

report(s) generated and =he da_e(s) oE 1978 (forecast):
publication.)

O_rTo_l FundlIlgA_oun_:

The obJecc of _hls study la to define the need for municipal _raf_ic noise
aba_ement progrsms, to lnvestiga_e research and development requtremont_ in various
subsections of the proJee_ and, thirdly, to draw up a working program for the

compilation of practical hints and aid_ for uac in municipal noise abatement.

Trascrtbed from the original,
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Hlgbway Planning and Land Hanageme,t
Swlczurl_nd

ProJcct Title_ Emisslon Cadaatre foc Honor V_hicles I_ Swltzurland
(Partial Cadnstre Nolae)

Performing Or_aniz_tlo_ gam_ & Address: Sponso_'ing Or_anlzatlon Na_e & Address:

Dr. Pelli & Co. Beratung in Hathema_Ik Eldg. Amt fuer Umwel_schutz
und Physlk DHP 3003 Bern. Swltzerland

llofwlesenstr. IB Pos_fach
8D42 Zurich. Switzerland

: Principal Investigator(s): Typ_ of Research Program:

X Fundamental
Development (Component or System)

i _ Demonstration (Experimental. Prototype, or
Production)

StartSept.Dace:'76Conqlle_iOnActuaiESLimatedDa_e:],_77-- HeasurementFunding;gech°d°l°gY

Ye_a__r Amount
Project Suc_ary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual rasults, 1977 (budge_):
report(a) generatcd and the date(s) of 1978 (forecast):

:. publlcatlon.) .........................

Or Total Fundlng _ount:
i:

The result of the study should serve to clarify how many persons and how large areas In
switzerland ate subjected _o a certain stre_s caused by street traffic noise. The

cadas_re should help federal and local officials to Introduce an orderly preventlon

_i pregram according to pr£orltles. F£naliy. _he results should be a basis for aub_equ_n_
e_t_ions a_d prevention costs.

NOTE: Cadastre = official register of the ownership, extent, and value of real proper_y.
used as a basle of ta_atlon.

T_anslated and transcribed from _he original German.
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iltghway PlannJng end Land Hanagement
Uplted Kingdom

Pro_c=_ Title:
Applied Research at the Indu_rtnl Town of Dnrltngton

PerEorming Org_niza_ton Nam_ & Address: gpon_ortn_ Organiza_ton Name & Address:

Department of Environment
Noise Advisory Council
London_ United Kingdom

Principal Investigator(s): Type of Research Progra=:

Fundamental

-- D_velopmenc (component or System)
-- DemonsLra_J_n (Expe_imen_al, Prototype, or

Prod_ctlon)

S_arc Dace_ Completion gale: -- Heasuremenc Methodology
Es_imaced _ lO_

Sept. 1976 Actual _ .... 8 Funding:
Year Amoun_

P_oJeot Su_=ary: CgrSefly describ_ the 1976 (actual):
goals, approach, expec:ed or actual results, 1977 (hudge_):
report(s) generated _nd the da_e(s) of 1978 (forecast):
publ_ca=ion,) ........................

O._rTotal Funding Amount:
The experiment is des18ned to show the ........................
benefits to he had from a concerted CO_P_Ek_S:

appl£ca=ion of known noise abs_emen=

teehnlque_I as well as noise abatement
zones. Zt Is llkely to include such measures a. traffic management schemes and
publlc information progrem_ aimed st encouraging nolse-msker_ to behave more

responsibly.

Transcribed _rom the original
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Highway Plannlng and Land Management
Abbreviated Lis tlngs

flweden, gepor_in_ of Tr_ffie N0ise in LanRecap_ tfaln_ a Color Jet
Plotter. Faculty of Technology_ Unlveraity of Lund, Dept. of Buildlng
Acoustics, Fack 5-220 07 Lund 7. Sweden. Sponaor: Swedish Council for

Building Research. Jan. 1975. Hatch igTfi. An application of "Daveiop-

men_ o£ a He_hod for Cai_ulatlng Traffic Norse". _le color Jet plotter

plots graph l_nes in the terrain and colora according _o th_ dlfferent
sound levels which occur.

Wesc Ge_any. Introductlon of Town-_one_ with Reetric_ed Tfafflc. Sponaor_

Federal Hinlstr y of the Interior, Bonn, West Germany. 2977. 1979.

West Germany. Noise Protectlon in City Plannln_. In_titut_ for Rural
Settlement Pl_nnlng, f_uttgar_ Reiv._ Stuttgart, Kepler_r. i_, We_t

CeCmanF. DipL Ins, Detlev _im_ms.
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81ghway Model Analysis and Prcdlctien
Australia

['reject TILlc:

Communlty and Domeatlc Noise Envlronmont

l'{,rforlnLngOrganlzaLion Naln_ & Address: Sponsorlng 0rganlza_lun _ame & Addr_us:

W.A. InstihutQ of Technology,

}layman Road,

BENTLEY,
WESTERN AUSTRALIA 6102

l'rlnclpa] Inves_igaLor(s): Type o£ Research P_osram:

Fthtdamel_tai

I.H, Bailey ._----_DevelopmenL (Component or Sys_mn)

-- [)emo[is_r_ILlon([_xperlmuntal_ Pro£o£ype_ or
l'roductlon)

._ar_ Date: CompletJon Date: Ongoing _ H(.asur_m_n_ Hcthodology
E_L_m; _ed

_.larch 1977 Ac_.a[ -- ---" Fuadln[_ :
Year ARIoun g

_rojc_c Summer),: (]}riefly deacrlbn the 19"-_1_(actual): "
I;oals, apprnach, e×pectcd or actsal results, t977 (budzat):_200) _222

report(_) generated and tllt_date(s) of 1978 (fol_ecast)($500) $555
puhlicaL[on.) .........................

r_Ib_AND OBJECTIVES Or Total Funding _mmmt:
.........................

L. TO verify that _gisting t_affic noise _N_I_IF_Tg.Iam tr_ing to Organize finance for a
....'........ sophisticated noise mlalysis syst m. At

[aredi_Clve m_thodz are valid in Perth. hK_s_/itI _q to ca_y on ourren_l_ held equipment.

2. To evaluate _ho distrlbug[on of noise l_vols in the community.

3. To measure _h0 e_erlc of noise ponecratlon into the do_estlc eI_virontnontand _o study the
e_fec_ of f_ctors su.-h as _he sound tran_issio_ loss of typical dwel]ll_gs, cons_ructiefl

t_chniquos, people's li_e styles and waaCher conditions,

APP_0ACI[

_. Th0 0so of standard techniques go evaluate road traffic noise as a function of traffic speed_

composl_ion, rate of flow ailddlstanco from the road.

2. The measura_o_g of noise levels ou_slda alld insldo homes due to traffic on _earby roads_

sgudyll%g the effec_s of factors such as open a_d closed windows a_d _he penetration o_
nolso into front and rear rooms. .

PROGP_SS

R_cordlngs o_ noise on a number of sites have been made and analy_is is proceeding.
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Hd_hw_y Hodel Anatysfs and Pred$c=taa
Aua _ralii_

'reject Title:
Traffic Nolle Predtctlotl Hodel Study

:,vr£ornttnc Orgall_a_ton Nama E, Addrvsu: Sl_onl;ur_r_g Ori_antzatlutl _ama & hddres_:

.............................

JOI_YI'I _,: . ,. SW2t'I_,U!_PI_C'D 12:IL'liClt _0?,RD[;t_l%'_;t_]T'/Of' _U...LSL *D, _RIt;_A/:_ p.C. '30X 156

Aus_ralla _G 4 I:II:_A[.[Zg]I:SV[CT_;_I:'

vrlnelpal Inveutl_._ror(s): Type of Re,earth 1'restore:

G..qC I,;,I:_G,C_*.?II
Pulldaseuta 1

A,L, _RC%_'II -.-- D'.,w!tvp_lent (Colrqloilen_or System)
._ ])olnonstr;_Lloll (ExporDrletltal_ Pt'oLoLyl*v, or

l'rodue_lon)

,._a_'t Da_c: [ Comp]egton DaLe: -- H,_azmremeni: Hothodolo_y
E_alated

Fundl I_ :
-/_/76 Actual _ 7,,:,r _a,ount

•_'o_i!c_SUllZnlary: ([_rfefl).describe £11a 1976 (actual):

:oal.% approach, expvc_ed or actual results, 1977 (hudge_):

.'.'aport(s)g_ners_cd and tile date(s) of ]978 (/o<_cast):

ubllcatlo..) ............ _ _ _r i_, [" ~.- "

COI_IENTS: _lndlnb" ha_ been _al.ly coI,cer_led w_th

_. Yrown's vnI;_r_'. C. *:o131.:_orth'_ .o_a_:} !a
Cllr_'Jed as a_ ov,_rh,';_ii.

The IT.,', _)epart_nt of the EnvJrorl,_mlt h_a i.uhltshed .n ,,*ti,od e£ calcul:,t!nE voa(_
%rafftc notuo I_vela (1,10) frcg_ n knowledce of tr:,ffic pora_otez'_ ;l_.d re:alway
_ooI_etry. TO te.t i.hl_pr_dJo_lon method, LIO noi_e _evol. ware c_icn],ted for

17 _]_o-_ near tile_oizt,ht:'*st b'reou_y, Srieh,ne, v!mra 24 hour noI_e l*ivel z_P_mn'o-
mot_Lo h:,d boon _l_de. l_oad tr_f£tr: volttme_ used IIIthe calculations were tho_e

nem_or,,flMi0ul_anooual_. _411h the no|ae lev_in. Predicted ;!.d m_a_,ut'ed_oi_. level_

are cot,ipttradfor each h_If ]tour of the d_.',,_ the 17 silea, _;o,,c*_relnont ._Itr'_

_flchlded loc',tlons ,'t cut, £I]I orld ;!1-:w_idecrofls-_eetlons 0 e the froelh%,_ often

_Jt}l _lte;; of very cumploz .couat_eal Eeometry. _i_tar*ces of _tea £ro_, the Free-
ray rat*god £ro;n _O i_otres to 100 r_etres. General aL_e_l_fnJ; b-t_/een _t_e _r_lcted
and measured w_hzee were obt_erved under all _ito conditions, and the method con be

r_coml_ended For adoptlon whore prvdlctio_ o£ 110 noise l_vola are required, aS

lqa,_t £o:" the rr_Co Of tt;iffl_ _md geometry condltien_ covered in thia stied:go

Paper: "Prediction o/' 1;_$5:.-_ Lg_'t2LS (510) near n kW2:'._.'_Y" by above authors to be
pre_mlt_d _t 9th A_R_
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II£ghway Hod_l Ana[ys[_ and Prediction
Aultr_Iia

|_roJ_c_ TJLI_
_Iotor V_hic_o _nd _raffi¢ Uoi_e - Ho_u_e_ent_ Annlyais_ Prediction°

_¢hool o_ A_chitec_uzo I Aus_rali_ _o_nrch Ora_to Co_m_ttoQ_
Univo_ity of _lo_ _o_th W_o_l Dop_m_nt _cionc_l
P,O, _ox 11 P°_° Box 1_49 I
K_I_I_OTC_, _°_°W° 2033 WODEN, A,C,T. 2_06
AUSTrAlIA AU_I_AL_A

P_ln¢_pal Investigator(s): T_pe o[ l_earch Pr_gr_:

_r_° H.A* Bu_es_. _ Fundamental
m Dovolo_ent (Componen_ or Sy_tom)

Del_onstra_ion (I_xperimen_al_ ProCo_ypol o_
Production)

B!



glghway Hodel Analysis and Prediction
Canada

Project Title:

Traffic Noi_e

• Pcrformlng Organlz_tlon N_m_ & Address: Sponsoring Organization Name b Address:

Nechanlcal Engineering Depto National Research Council of Canada/

University of llnnltoba Cel_or for Traasportntlon Studios
Wlnnlpcg R3T 2N2
Canada

Principal Invesclgater(s): Type of Researci_ Progrnm:

N, Popplewcll & .__. Fundamental

-- Developmen_ (Component or System)
K, W° Yeaw Demonstration (Experimental, Prototype, or

-- Production)

Start DaCe: Completion DaLe: x Heasurement Nethodology
Estlmated Jan. i, 1978

0c_.1975 Actual Funding:
_ear Pd_oun_

Project Summary: (Br£efly d_scrlb_ the 1976 (_ccu_l): ($9,000) $8,485

goals, approach, expected or actual results, 1977 (budget): ($9,000) $8,485

report(s) generated and the da_e(s) of 1978 (forecast):($9,00O) $8,h85

publication.) ........................

Or Tatal Funding Amount:

CeremENTS

A method of predicting Leq for traffic noise in urban situations has

been developed. _le effects of bs_idlng shielding has been assessed using a

geometrical acoustics approach. Agreement between theory and field measurements

is good2. Measurement methodology for urban traffle noise is being assessed presently.

1. K, W. Yeaw e_ aL Hethod of predicting leq,

Journal of Sound & Vibration 53, 103 (1977)

2. K. W. Ysaw et nL Shielding of Noise from stat£s_Ically s_n_ionary trafflc

flows by simple obstacles.

Submitted to Journal of Sound b Vibration for publication.

Also given at tim 9th International Acoustics Conference,

Madrid, gpainD July 1977.

Transcribed from the original.
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[ltghway _bdel Analysis _nd Prediction

Japan

Pro_ec_ Title: _le Evaulation of Road Traffic Notso in Relation to Noise Power Levels of
_tor Vehicles

Performing Org=.lza=ion Name & Addros_: Sponsoring Organl_acion Name & Address:
Traffl_ Safe_y and Nuisance Research _nstitu_o
_nlstry o[ Transport
6-38-1 Shlnkawa

Hitaka, Tokyo 1B1
Japan

Principal Investigator(s): Type of Research Program:

Traffic Noise Pollution Section
FundamentalT, Ando

-- Develop_en= (Componen_ or g_stem)
-- Demons_ra_Jon (Ex_erim_n_al_ Prototype, or

Production)

$_ar_ Date: Co_qll_lon Da_e: . Measurement _|ethodology
Estima_ed _rch 1979

April 1976 Actual Fund'lnS:
Year _oun_

PtoJecc Sugary: (Briefly descrlbh the 1976 (actual): (_8,600,000) $31 570

goals, approach, expected or actual results, 1977 (budget): (_17,018,000) $62,473

Ceport(s) generated and the dace(s) of 197S (forecast): (_Z7,246,009) $63,310
publlcatlon.) ........................

O_rTo_al Funding A_oun_:

In ordor to improw Cbe practical results of noise con=rol, flow of =raffle on goners1 roads
was observed nnd _he noise was m_asured, I_ par_llol to this stud_, _he sound output was
measured and _tudled _o de,arm/no a simulation technique for _ra_flc no_se,

Publication_
Environmental Research in J_pan 1978. Sept, 1979.

ii Report of Traffic Safe_y and Nuisance Research Institute. _rch 1980,
r I

Tr_mela_ed and _ranscrlbed f_om the orlglna[ Japanese,
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]{tghway Model AllalymJ.a and Predi=Cion
Jar,in

l_rojccL 'I_£_ic _

Cnlcuiacion Model of _o_d Traffic No_S_

FcL_fOL_min_ 0r_al_izaI_Oll Namn _ Addr_ Spoll_orln_ Or_11i_.a_Ion _I_ _ Add_.._z_

T_ E_viro_m_nt _o_
_o_d Div_s_n_ Hi_iatr_ o_ Cons_r_i_
P_b_i_ _o_ Ra_ear_h I_it_ 1-3 KAS_M_GAS_I _ _h_yod_k_ Tokyo

_~_ A_A_AW^_ _l_ib_shi_ _ shlh_k_ _A_AN JAPAN

|_r_ll_p_ _ll_._i_a_or_ _c of _.,;oa_h |_ro_r_

_iro_hi NONAKA _ D_v_lopmen_ (_o_Ip_o_ or _t_
-- _e_o_r,_t_oI_ _ri_l_t_l_ |_o_o_/_c_

P_od_on_

_i_r_ Da_ _o_on Da_c_ _ H_ai_ur_t _I_llodo_o_y
E_I_a_d 3i _ar_h I_0

_t Apr_1 1975 A_tuai F_ndi_.*
Y_a_ Amount

|_oJo_ S_rm_r_ _r_ly d_¢_l_ _I_ _ _aot_al_ U$_ I_O_000
_on|_ a_|_oa_h_ _×p_tod o_ a_tu_l _ult_ _7 _bud_ _$ _50_000
r_o=_._ _r_d and _h_ _at_(_ of _8 _fc_r_as_U_$ _O_000
]_ublicaL:{on. ) ......................

O._.T._Total l"undlnB X_=ount: US$ 750,O00

CO/'h'41_fITS:

To oatabllah a ealculatlon rmdel of noise 2ovals from road _ra£flc by studying
the follo_Ln_ subjects:

(I) Soelal survey for ovaluac|on of ro_d traffic noise
, (2) Study of oalculatlon models in Lh_ urbarn areas

• (3) Survey of effects and du_abillty of nolso barrderB

R_ports
K.KAN_YASU _ Holaa at_enun_ion by a_ousc_c shleldin_, Annual _opo=_ of Roadaj

JAPAN ROADA_SOCIATIOH, 1973, pp,88-96,
K.KANEYASU : Vehd_le noise and clre noleo, Annunl Repo_t of Roads,

JRA_ 1974, pp.18-85,
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i{ighway Mod=l Analysis and pr_dlctlon
Portugal

ProJccg Title:

Urban Noise M0de]s

Performing 0rgnnlzation Name & Address: Sponsoring Organlzatlon Name _ Address_

Laborat0rlo National De Engenharia Civil
Av. grasil - Lisbon 5 gever_l

Portugal

Principal Investigator(s): Typ_ of Research Progrn_:

x Fundn_entakDr. P. Martins Da Silva

i Development (Component or System)
m Demon_ratJon (Exp_rlmental, Protocype_ or

Production)

s_ar_ Date: Co_qlletlon DaLez x Measuremen_ Hethodology

dan., 1976 Estlmated June, 1978 m
Actual Funding:

Year Amount

--Project Sugary: (Briefly describe the 1976 (actual):

goal_, approach, expected or actual results 1977 (budget):
repoc_Cs) generated and the date(s) of 1978 (forecast):
publicntion.) ........................

O__rThtal Funding Amount: _20,000

COP_'_E_rS ;

i Preparation of physical and mathematical models for the provision of the

i char_cterts=lea of air and road _rafflc noise. The mathematical model regarding nlr

traffic has been concluded. A_ to the road traffic model it only co_tcmpla_es

traffic flow with no interruptions and no obstacles (b_lldlngs or barriers) along =he

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

and take into account the existence of obstacle9 to propagation°

Physical models for the study of road traffic noise propagation using

electric _pnrks a_ sound sources are being utilized.

A report was presented to Internot_e _7 (in Zurich) and a preliminary

report (in Portuguese). It ls expected _hat the Elnak report wllk be ready by

March 1978.

Transcribed £rom _he original.
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Rlghway Hodel •Analysis and Prediction
Sweden

Project
Tl_la:Impact. Envlronm_ntal Effects from Urban Truffle

Performlng Orl;anlzatlon Nomo & Address: Sponsorlng Organlza_ios Name & Address:

Nordlsk Rlanerlngskonsul_ AB gordisk Planerlngskonsult AR

Moelndalsvaegen 85 H Moelndalsvaegen 85 I[
S-412-85 S-412-85

Goe_eborg, SwEden goeteborg, Swed_[l

Principal Investlgator(n): TFp_ o_ Research Program:

B. P_rsson F_indamonLal

K. Krlstlan_son -- D_velopmen_ (Componen_ or System)

I)omot)s_rJlt_on(Experlmentalp 1*ro_o_yp_t or
Production)

S_ar_ Dat_: _Comple_ion Date: _rcasurement Hothodology

1974 J EsL_matI_d 1977 --

Actual Fuadlng :

._ Ye_l_ Amount
ProJec_ Summery: (Brlef]y describe the 1976 (_ctual):

goals, approach, expected or ucLual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):

publleatlon. ) ..........................

Or Totol Funding Amount: $62000

CO_I_IE_TS

The purposes of tb_s proJoc¢ arE: Determlnnttoa of environmental lmpac_
from urban craffle in terms of air pollstlon, noise, and energy consumptlon,

Design of a computer program that computes Mr poliu_an_ levels and noise
: levels In the scree_ envlronmenc, Evaluatlon of traffle planning with

respec_ to _he environment, Comparison Of varlous, plannlflg alternatives,

PUBLICATION

The NPK System. *_Impact - Caleulatlon of tile Envlronmental Impact of Road
Traff_e_lReport 1975 Nordlsk Plan0rtngskonsult AS

Transcribed from the original. 86



lilghway tlodel An_lysls and Predlc_ion
Sweden

Proje¢_ Ti_le: Predlctlon and Vlsuali_ntlozl of Rond Traffic Noise wl_h Compu_erl
CRT Scr0en nnd gleccronlc Plo_tor

Perfo_mln S OrganlzaLion N_me & Address: Sponsoring Orgnni_atlon Nam_ & _ddross_

ChalmerB Unlvers1_y of Technology Chnimers Technlcal University

Division of l]Iggwny gnglneerlng Fnck S-402-20

Fack S-602~20 _oe_eborg 51 Sweden

Goetcborg 51 Sweden

Prlnclpa] Investl_ntor(s)_ Typo of Research Program:

G. L_nner -- Fundamental

-- D_ve]opment (Component or System}

-- ])emon_I.rotJon (E_pe_nta11 Prototype, or
Production)

Start Dn_e: Coznp_eLion Dn_e: _leo_iIremen_ Hethodology
Estimated ]977

Oct. £971 Actua_ Funding:

Year _moun_
ProJec_ S_inmnry: (Brlef]y desc_ib_ the 1976 (actual):

goals, approach, expected o_ actual results, 1977 (budge_):
report(s) generated and _he date(s) o_ 197B (forecast):
publlcn_ion,) .........................

Or Total Funding &mount: $25000

A computer program for the calculatl0n nnd automntlc drawing of contour

naps of road traffic noise _l_sbeen developed, Road, terrnln nnd buildlngs

• . ii_ a_e coded from exls_ing map_ and s_ored on discs. Equlval_nt and maximum
sound levels are calculated for a predlc_ed trn_flc leve_ and vleunllzed by

6ound level e0n_ours dr_wn by n plo_er° Th_ noi_e generated by tlslngle

car driving along the road is calculated _nd vlsu_llz_d _s n sequP.nce of

plecures on n CRT screen. 1_leacoustics] conaequence_ of changes in the

road nllgnrnen_ or _he envlronm_nc cu_ be n_udled _nsily. Programs are no_

:_! revised co reduce computer _Ime.
!:

Transcribed from _he original g7



Highway Model Analysis nnd Prediction
$uodc.n

P_I;_t'eL Titlu;

Pradlc_ion rrodel for noise levels of road traffic

The National _,oard of Iq;ys_cal Plar_nlnj; and Nnrdlc Hini_rla[ Council (Nordiskn !l[nisturr,_,det)
Jluildlng ros_boks 1477 Viha
rack 0slo 1

:;-104 22 Stockholm Norse

GSS_O BllJche _" __ ]'uud.::, m_t;*I
_.X' D_vPJl,l,l:leul (Ct,_:l;_!,m,nt or _3,;l,_r:)

I _:__,_,..,ds_r'_2.E_. ---
Harsh1971_ j Ac I.u,_1 ............. "................. iYt;i_d-_I_i>7 ..................

[ Ve.r .A_oji._!
Projtict hu':'_ary: {Ih'iefly de_cribi: t!:. "1"9-?-6_(;mt_;_!): (200 OOO S'_r) $_5060
goa]t_, t_ppr_ach, e:_pectud or aetu_,l rcsultl; 1977 (])udl!el): (100 000 S_Gr) $22530

: report0;) Lcu_rated atoll the da_e(t_) of _971: (fore'cast):
pubHca LJ_:n, _ ..........................

Or Total Flllldill[_ Ataollllt ;

COM,qEIrI'S:

o'The projec_ will cncl up '_i_b _ join_ _ordlc prediction model,

o Thc model will bc us{_d out of data known in a planning situation,

, _ o The model will be o[ nomogr_ gypa _rh necessary £o_las for dntorisnClon.

o'£he r_sult of caleulnClon will be given as eqvJvaleP, L level ill dB(A) uith il precision

of+ 3"dB(A).

o The i_lodel will have follo_,,in_ parame_erz I
r

- Number of vehlcles

- Proporzlon of heavy vehicles

- Speed llmit
i DISLO;tCe from road of re_eix,er

- Ilelght above or belotl ground of roadway
- Position and heigh_ of screens

- Nelght of receiver
- Scr¢.ell_id_h

i Type of ground be_t_ect_ road and receiver
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lllghway Modnl Analysls and Predi=t_on

United Kingdom

ProJec_ ?l_le:
Road Traffic No£se Maasura_ent and Predlc_fon in ReB_rlc_ed Flow Condltlans

Performing Organization Nam_ & AddreDs: Sponsoring Orgnnizat_on Nanle 6 Address:

_epart_ent af Civ_l Eilglneerlng Scienca _search Council

BradfordVnfversfty StateIIou_
_radford, W, ¥orks_ Unlt_d Kingdom lllghllollbarn

Londan

Pr_ncipa] Inv_stiga_or(_): Type of IIvscarch Program:

Dr. D. C, ]Io_har_all -- ):und_m_ntal

Dr. R. J. Salter -- D_v_Iopmen_(Componentor _ysteI_)

Mr. R. R, g. Janos -- D_mons_rat_on (Expvrf_enta], ProLotype, or
I'ro_l,c_[an)

S_a_ Pnt_: ] C_:p]_tlon Date: _ _e_t_rel_ent MethodologyEs_Jmat_d 10/78

10/75 l _c_ual Fundln_:Y_ir _moun_

I'roJ_=_ Summary: (Brlefly d_s=r_bc rile 1976 (actual):

goals, appraach_ expected or actual results, 1977 {budget):
report{s) generated and the date{s) of 1978 (forecast):

Mea_uremen_ ac sitea whare ra_r_cced traff_ 0_ ToLal Fund_n_ Amount: (_9280} $15958

flow accura have baen camparad w_h leval_ .........................

predicted by _he recotmmended methad_ and CO_&IENrS:

diserep_ne_ea found,

Co_ipuger simulation program_ o_ craffle _low_ at various _yp_s o_ road conflgura_ion produeln_
_esgrlc_d flows are beln_ d_v_loped, _y u_e of the_ program_, _h_ noise ]ev_l a_ an adjacent

_Ica may ba ca1=ula_ed,

Experimental work to obtaln alngle v_h_ele noise l_wls as a function af vehicle acce|era_on

_nd valaclgy for inclusion la th_ fllmulatlon progr_m_ _a well advanced,

Aa a re_ulg o_ chi_ work it i_ hoped _o Improv_ th_ _rafflc nolsa p_edi¢clon _roc_dure in areas

of re_rlcCed flow and to ob_aln a ha_ter undera_andlng of tha opora_ivo paramatera in thane
_ondl_iona.

REFERENCES

l) "ob_ervad and Pradlc_d Traffi¢ Noise Levals _ro_nd Raad Junc_on_ in _ha U,E.," D, C,

llo_h_rBa11, N. R. K. Jone_ Pro_, Australian Road R0sear_h Board, 8_h C_n_ren=e, Pe_h,

W, Aus_ralla, S_s_ion 33, p. 31.

2) "Computer Simulaclon of Ro_d T_a_le No18_," R, R, _, Jonas, D. C. IIothar_all, Proc,

9oh International Can_ra_s on Acoustics, Madrld (1977), p, 5_.

Tranacribad from the original, 89



Mlghwsy Model Analysis and Predlc_ion

United Kln_dom

ProJcc_ Title:
Noise and Traffic Management

Performing Org_ndza_ion Name & Address: Sponsorlng 0rganizatlon Name & Address:

London Vniverslty
Imperlal College of Science and 'fechnology 'fran_port and Road Research Laboratory

Dept. of Clvll Engineering [Transport)
Prince Court Road, London DW7

United Kinsdom

Prlneipal Invostlgator(a): Type of _eseareh Program:

D. H. Grampian _ Funda_ent_l

D. A. Gilbert _ Developmen_ (Component or System)
D_monstrac_nn (E_perlm_ntal, Yrotoc_.p_, orL.George

L, Moore, g. Simpson Produotlon)

Star_ Da_e: Domple_lon Date: ._ Heasurement Methodology
Estimated

Oct. 1972 Actual Funding:
year _oun_

ProJee_ Summary: [Briefly descrlbc _he 1976 (actual):

_oa1_, approach, expected or actual r_sul_s, 1977 (budget):
report(s) generated and the date{s) of 1978 (reforest):

publlcaclon.) ........................
O_ Total _unding Amount: {6 _4,000) $ 24,074

Nolse l_vels from urban traffic of n given CO_NTD:
VOlUme =an vary according to the layout,

tr_ffl= co_pofllt£o_ and Other truffle

charac=erlstics includdng level of bunching, speed, etc., Traffle management measures can
also In_luence these trafflc e]larnc_erls=Ics and thus indirec¢ly influence _olse levels,

The obJ_ct is to devlse preddc=iv_ models relstlng these charac=erlstlcs (wl=b Interrupted
flow cosdt_dons) to LlO _odse levels to determine optimum ways, for a given _rafflc volume,
of redu=lng LIO levels. Prellmdnary results show tha_ reductions of about 4 dDA and more
call be aehleved _y traffdc managemvn_ measures. Data from field surveys in a wdde range

of st=martens have been =olleet_d and a preltm_nnry predictive LIO model ha_ been developed_
whose s_andard error _s _bou= _ 5dBA. Improving tills equation for general use seems _o

• require stra_tEylng slte_ in term of traffic, layout and management characteristics _nd
' analyel_g da=a IN grea=or detail. In par=ieular, vehicle speeds, trnfflc co_posl_loNfl a_d

levels of servlc_ are being closely examined.

Publlca=don:

"Nolse a_d trnff_e manage_en="
D. g, Crompton and D, Gilbert
Report =o Department of Envlrom_eot, 1971

SNodso and traffic management"
D, Gilbert
1973

SNolse from road trafEie {dnterrup=ed flow) - two models fo_ predlet_on of LIO levels
D. Gilbert

J_nuary 1973

Transcribed from the original,
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I[igbway Model Analysis and Prediction
Untted klngtlo__

P_o_ect Title_
Trsfflc noise in the City e[ Bath and the Effect oE the Prop0sed East/West

Relief Road on the Antlci_ed Noise CllmatQ,
P_rformJn S Organi=atton N_me & Address: Sponsortn_ 0r_ni_t_ort Name & Address;

Bath University
School of Architecture sad Building Engineer1
Claverton Doun, Bath BA2 7AY

United Kingdom

Principal Investigator(s); Type o[ R_earch Program:

W. Powell Fundamentalm
-- Development (Component or System)

DemonstratJnn (E_peri_en_al, Prototype, or
Production)

"S_r_ Date: Comple_io_ Date; -- _Ieasurement Methodology
E_timated

Aug 1972 Actual Aug ]976 Funding:

Project Su_.mary: (Srlefly describe =he 1_7_ (actual):

go_l_, approach, expected or actual resul_s, 1977 (hudge_):

report(s) generated and th_ dage(s) of 1978 (forecast):
publication.) ........................

Or Total Funding Amount: (Under h 5,000)$ _598

To predict traffic noise levels and CO_UIENTS:
establish renllstig criteria of acceptable
noise using physical measurements of the noJ_ togetlter_ltli subjective surveys, Computer
simulation and model work may be used. A plctur_ of _he noi_e climate will be built up by
no_ing _rafflc flow and recording and analysing samples of noise t_ken over an IS-hour
weekday, 6am to ]2pm, at selected points in the City of ga_b; the predicted effect of the

i_ Ea_t/Weet relief road will be applied and compared with the present situation, Tileresult_

of the survey will enable an investigation of the effectiveness of mode] and computer

i techniques to take place and wt]l provide valuable information for sucb people as =own planners,
enabling them to predic_ tile effecL their actions will have on future noise pacterns_

ii

:ii

i

Transcribed from _he original.
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Iltgbway Model Analysts Prediction
United Kingdom

Project Title:
Prediction of Noise From Freely Flowing Traffic

Performing Organiz_tion Name & Address_ SponsoriNg Organization Name & Address:

London Univ., Queen Mary College
Dept of Civil Engineering
Mile End Road, London E1 4_$
Untied Kingdom

Principal Investigator(s): Type o[ Hesearch Program:

D. G. Powell -- Fundamental
R. Navaratnam -- Developmenc (Component or System)

-- Demonstration (Experimental, Prototype, or
Produ¢cion)

S_ar_ Date; Completion Da_e: -- Measurement Methodology
Estim_ed oo_ IOTR

O=L 1975 Actual Funding:
Year A_ount

ProJecc $ur_ary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budge_)_
report(s) generated and the date(s) of 1978 (forecast):
publicatdon.) ........................

O_c Total Funding A_ount: (h 2,000) $ 3439
........................

CO_TS:

To appraise critically, compare and possibly improve existing methods for the prediction of

' noise from freely flowing road traffic, Methods will be developed for the prediction of noise
levels from traffic In uusteady flow and in areas subjected to noise from more than one scream,

Yieldwork will include collecting data to validate prediction methods and to examine the

variability of measured traffic nolse parameters such as LIO values.

. Transcribed from the original,
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Highway Modal Analysis and Prediction
ULlited Kingdom

L
project Tltle:

The performance of traffic amiss pr_dLction meddle in urban eituations.

Performing Or_anlz_tion N*_me g Address: Sponsortn_ Or&anization Name & Address:

Creater London Council,
County Call, Greater L0ndon Council

London I gel 7_B

PrSnctpal Investigator(s): Type of Research Procram:

-- Fundamontal

R*G. Banks -- Development (Component or System)
__X Demonstration (Experimental, Prototype, or

Produc t_on)

Start Date: Completion Date: -- Heasuremest HvthodoloGy
E_timated

Jan. 1976 Actual _L_t,_. Ic_6 Fund.4_:_:
Year _ount

Project Summary: (_r_efly describe the 19_6 (actual): 0.5 man years
coals, approach, ezpvcted o_ actual results, 1977 (budget):
xeport(s) generated and tiledate(s) of 1978 (forecast):
puhlicat_on,) ........................

Or Total Fundtu_ Amount:

CO_[£NTS :

In the field sT environmental nmine, much o£ the work of the G.L,C. is concerned with the noise

from ngn freely flowlnc traffic, and for planninc purposes a model was required to predict noi_o

: level8 in these olrcum_tancos. A iltorature st_rvoy was performed to determine the extent o£

exiatinc work in this field. The result,% (published in G.L.C, r_port _C/SB/ES_/g,27) shoved
%he e_Istanoo of sovoral models for predicting noise from freely £1ow_ng traffic but very few
designed specifically for non free flow traffic, The performance o£ "/ of the_e models (both

free and non-free types) were tested at a number of sites in London, choeon to _ve typical non-

free flow characteristics. The results (published in G,LoC. ropo_t ESG/EN/R.43) showed that 4 o_

_he 7 models predicted LIO with a moan otter of leas than 2dB(A) and a standard devia_ion o£ 2.1or _._ _(A).

g3



llighway Model Analysis and Prediction
West Germany

Project Title:
Clty Development in Brunsbuettel, Present and Future Noise Stresses

Per_ormlns Organization Name & Address: Sponsoring O_ganizatlon Name & Address:

Institute for Sound and Vibration

Technology

Hamburg 70, Fehmarnscr, 12
West Germany

Principal Investlgator(s): Type of Research Pro_ra=:

Ing. grad, Guenther Wdlmsen -- Fundamencal

-- Development (Component or System)
-- Demonstration (g_pe:imental, Prototype , or

Production)

Scarf Date: _ ComNletlon Date: _ Measurement Methodology
Estimated

Dec 1,1974 Actual June 31. 1976 Funding:
.. Year Amount

Project Su_ary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(_) generated and _he date(s) of 1978 (forecast):
publication.) ........................

, Or Total Fu_dlng Amount: (30,000 DH)$12,720
.--.-. .......... . .......

C0}_h_S:

Measurements to determifle preseng noise stresses wlth preparation of
a noi_e map; computatlon to ascertadn future noise impact, on street

trafEic and indus_ry.

Translated and transcribed from the original German,
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1{ighway Model Analysis and Prediction
_nr _n_ma_y

Project Title:

Traffic Nolso ?rognosds in City Streets

Performiilg O_ganiz_tlon NamQ & Addross: SpoIlsorlng Organization Name & Address:

Muller Corp. Technical Consultants
on Acoustics Federal Transportation Miaistry

Planegg, goberL-go=h-g_r.ll

West Germany

Prlnalpal Invesclgator(s): Type of Research Program:

Dipl.-Ing, llorst Wittmann m Fundamental
-- Development (Co_ponen_ or System)

-- Demonstration (Experlmencal, Y_o_ocyyc, or
Yroductlon)

gtar_ Date: Completion Da_: -- Measuremen_ Methodology

i, Estlma_ed

Actual Funding:
Year _d_ounC

YroJec_ Su_a=ary: (grlefly d_scrlbe the 1976 (actual):

i_ goals, approach, expected or actual results, ]977 (budge_):

report(s) g_nerat_d and the date(s) of 1978 (forecast):
publication.)

0!To_al Funding Amounc:(1250000 DH)

CO_ENTS :

_ Execution of a large number of noise level measurements in

city streets under varied traffic conditions and traffic situations. _le aim Is to

check on the applicabillty of the yredlctlon methods used up to now _n respect to

_raffle noises, whleh are based oa measurements of free flowing traffic travelfng

faster than riokm/[1. Possibly, development of better predlctlon tecbnlques in

regard to urban truffle pattern_,
_!'!I

Translated and transcribed from the or_glanl german.
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Prediction

Project T£tle:

Dascrlptlon and l'rcdlction of No_se from 0rban Traffic

Performing Organization Nam_ & Address: Sponsorlng Organization Name b Address:

Institute of Transport Research S,E.T.R.A,
Center for the Evaluation of Research C,E,T.U,R,
on Nu_8_nces

109, Avenue Salvador Allende
69272 Bron Cedex France

Prlnclpnl Znvestl_ator(s): Typu of Research Progrnm:

B. Favre
Fundamentalm
Devclopmen_ (Component or System)

m Demons_ratlon (Experimental, Prototypc_ or
Productlon)

Start Date: Co_p]e_lon Da_c: -- Hvasuremen_ Methodology
Jan. i, 1977 Estimated

Actual Dec. 3i I ig77 Funding:
_car Amount

Project Sur_ary: (Brlefly dcscrlbe the 1976 (actual):
goals_ approach, expected or actual results, 1977 (budset):
report(s) generated and the date(s) of 1978 (forecast):
publlcntion,) .........................

,_ O_ Total Funding A_oun_:

CO_ENTS_

Presently, only empirical approximate formulas are used for predicting noise from
" au_mobile urban traffic, because of defLci_ncy of the recently developed predlotlon

techniques.

'_ In the flr_t pha_ of re_ea_c]lj t_terefare. _]i__en_ are _o Ii_ _s_mb]ed I which

ar_ necessary for better understanding of noise Emission and propagatlon in _ city.

particularly _t Intersections. This will be done by _ntcgratlng simulation dat_

_, of the C.E.R.N.

Deflni_ion of Essential parameters and ciasslflcation by _ype of poaslble eltuations
and nolse levels as a function of th_ _i_e_ _Ituatlo_ _nd tr_ifflc control are _o

follow the synthesis. Selection of dle parameters is to be made in connection with
the previous _tudles on noise from a pulsed traffic.

Firstp predletlon _ools (formulas and a _athematlcal mod_l, if possible) are to he
proposed and validated by measurements.

Translated and transcribed from the original French,
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Japan

pz0Jcc_ Title: A $tatlstlcal Pro,dlction of Arbitrary Random Nolso and Vibration Distribution in

a llIRhI_rLevel Region and n ,_Jmpli_led EvahJa'l[_n Procedure efa gigher L_ 8outed Level,

Perio_nllng Organ_zatlon Name & _ddress_ Sponsoring Organlzatlen Name _ Address:

Dep_rtment of Rleetrlcal Englneerlng, None.
Faculty of EngJnuerlng, IIiroshlma _InJver_i_y,
3-8-2 8endn-machl Rlroshl_ City 730

Japan_nd Kuro Tecmleal Col]_ge, 2-2-11,
: Aga-Hinaml, Kur_ 737 Japan, "

I Principal Investigator(s): Typ_ of gesearch Pragram_

i Hit sue Ohta,

i RelJlro lllremlt_u _ Fundamental
and _ _evelopment (Component or System)

Nobuyoshi Yoshlno if Demonstrntion (Experimental, Prototype, or
Produc tlon)

_tart l}_tc: [ Corapletlon I)a_e: -- Heasu_cmc,nt HcLbodology

I Estimated Harcb_ 197R_
Actual Funding_

Ycar A_iount

P_oJcct Rummary_ (Rrlefly descrih_ th_ 1976 _ac_ua1_:
go_1_ _pp_oa_h_ expected o_ actual _es_l_ I_ _budRe_)_

_cp0rt(s) generated and the date(s)o£ 1978 (forecast):
publlcntlon. ) - - .....................

_tls paper provides the statistical treat- Or Total Fundlng Amount:

znent of random noise or vibrarlon with tile CO.... _h_s-w_r_ _s'_3_sc'd_n-r_g_l_r-e_p_l_cs-
digital level _luctuatlon, which is sultahle HbIENTS_ of the natlonal school of ,Iapm_,
to _n estlln_glon of level discrlbutlon within

a higher fluc_oation range, On the bas_s of the above theory, tile simplified evnln_ltlon proced-
ure of tlle higher La sound level is proposed by an _ntroductJon of the condlt_onnl dlstrilmtlon

lunctlon. Namely, when ,a random noise or vibration g with the dlgl_a] level of sn nrbltrary

distribution type can be considered ns a sum oi t_o different random processes, X and 8, with the
digital level, a unified statistical treatment for the probability dlstrlbutJon using #_backward

difference type wttll respect _o tile resultant random fluctuaLion, R(=X+U), is exactly found,
Furthermore, we have exprelmental]y confirmed che validity o[ the present theory, noc only

by means of digital simulatidn, but also two kinds of experimqntally observed street noise data

j' glven by Dr,Horlta and us,

:i
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Iiighway Modol Analysis and Prediction

-- Japan
PruJ_c_ '1'i_ J e ;

A Statistical TI_eory (:enera]Lzed hy _n I_qu_w_let_t Hudel for Non-_Lat_onary
Randora N¢315o Pl'oees_ and It_ Digital Sll_:lation.

D_partt_ent of [_Ioctrlcal I!ngine_ring,
Facl_lty of Enp.ineertnfi, [llrosh_raa [Ialwraity, _one.
3-8-2, Scnda-_achi, Ilirosh_m_ _.ity 730
Japan and Kur_ Te_hnical College, 2-2-11,

Aga-liin_lml, Kure 737 Japnn.

Nitauo Ohta,
5eiJiro [liromlt_u _ Fu_,_,aiac.:lta]

and _ Deve]ul_l_nt (Curllll_:l_nt Or .q_tem)
T_uyoshi Okit_ m_ I)(!r_loll!;_r_L_oll (|_lluritllellI_ll Protot_'_j or

I'ro_Iuc Lioa)

_ta_t ])ate: Co_ll]_o:l _l_e_ _lear.Lireu!ent HcLhodolo_y
_i_a_ed _lareh, 1978

Actual Fundiil_:

Project Su:_l_ary; (Br_efJy de.tribe th_ 1976 (,a_tua]):
goals, approach, e×I_e_ted or a_tual ro_ults, 1977 (b.dl_'et):
r_port(s) _n_-ra_ed and the date(_) o_ _978 (forecast):
public.at _on. )

_n_d by _an va_u_ f_u_ua_n_(_n_ and b_ f_u_t_a_ ar_i_d ,1 _1_ va_e(,_'_

_o_ry r_do_ _ i_r_¢_ _l_¢h as r_ad _ra_ n_ formed by d_er._ft_d _a_e_ of _1_1_

_a_lon_r_ pr_p_r_y_ and _ _p_x_y _ _ t_a_h_a_a_ _xp_o_ _vo_v_d_ _h_ va_d_ _
_h_or_ _xpre_.s_n _ _xp_r_l_n_l_l_ by the _l_od of d_g_a_ _Im_l_ F_rl_r_ It

_han_ (_ _9_
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[Hghway blodelAnalysis and Prediction

_: - I_ipNq b--

-,rojecL 1'i_Ic: A New Hcthod of I_2_til_atiIlgIIeprcsent,atlvoStatistics of Eai1dom Nolso hy

On-Lille 'rreatmcnl (Theory Inld [_xperimcnt),

_cr[orm_ng Or_.qniT._tlon N,_In_& Add_s: _ponsorii1_ Orgnndz_ion N_mc _ #_ddress:

l_nculty of [_ngIT_ooriI1g,Hiroshlm;L University. none.

5-8-2, _endn-Hnchi, lliroshimn 730 J_Lpun and
Kure Tocllnicnl College. 2-2.11, Agn-Hinaml.

Kuro 737 Japan.

.*Jrlncipal Investigator(s): Type o£ R_se_ch l'rogram:

.Hitsue 0htn,

Sizuma Yamaguchl, x Fundamental

Soijiro lliromltsu and )¢ D_veloFment (_amp©_ System)

Knzut_ts_ [latakoyama. X Demonstcntlon (Experimental. _o4.t-_

_t_ Dnte_ Comp1ct_on Da_e: -- _leasucomon_ Hc_bodolo_y
_stlmnted

Actual HcLrehI I_76. Fundlng_

-_oJ_ct Su_nry_ (g_ie£1y describe the 1976 (actual):

=oal_ approach, expected or actual results_ 1977 (budget):
reportCs) generated and th_ date(s) of 1978 (forecast);

,ublica_ion. ) ........................

This research provides a now Inothod o£ O_r _o_al Funding Amount:
estimating the representative statistics of ........................
environmental random noise_ such as tileLa COI_NTS, This work _vns based on rop,ulztrexpenses

sound level[a=5, 50, kS,,..], whlch are of the national scbools of Jz_pan.

directly combined _itb the level probability
distribution form of _oise.

_to actual noIso data usually show the dlverslficd fluctuation patterns of level probability

distrihutlon form and ,_Iso shot_ the non.-station;_rybebavlour in tbe passoge of time. First.
' _,e introduced a universal framelvork of level probi_bility distrihution of statistical non-orthogo-

:_al expresslon.:,which has nn arbitrary probability dlstribution as tbo first term and many

, vnramelors as the coefficients in tbe series'oxllansion. The estimation method for tile La sound

_evol was' given as a recurrence algorithm, which was based on the roccureilce modification o£

;xpnnslon coefficients of the above serlcs expression. 'thus,'this method gives an on-line
Jrocossing of observed noise data, _bich is suitable for tileutilization of _ digital colnputer.

'l_o estlmatlon procedure presented ttere 0xperiDentally demonstrated by appllcntions to actual

-'end traffic noise data observed in Hlroshlma City,

This _vorkwas published in the dournnl of the Acoustical Society of Japnn_ Vol, 32, No. 3_

_p, 161-164C1976) Cin Japanese),
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lIlshwa¥ Model Analysis and Predlctlon

Japan J ,

Project Titl_ A _atlstleal Pund_ment_tl Theory Suitable to the Observed l._vel Distrtbutlon

of Noise and Vib'ratlon with Digital hevei and Jts Experlnlent

Performing Org,_nlz_tlon Nam_ _ Addr_ss: Sponsoring Organi_at:ton Name & Address:
Facu1_y of EagJnecr_ng_ Hlroshl_a IJnlverslty.

3=8-2, 8ends-r_ichi. IIiroshlr0a,730 Japan, and

Faculty of Engineerlng, llIrosh|mn Denkl Nene_

Instltuce of Technology; 595,Nakano,Scnogaws-
the. lliroshfma, 739-03 Japan.

""P_r-lnclpalInve_tlgacor(_J: Type of Research Pro_rara:

Hl_suo OIITA,
Hasafumi NISIIIHURA and _._ Fundamental

lllrofuml Iw^sHIog, -- Develop_cn_ CComponent _)

Demonstration (Expcrlmcntal, _I,_,_=

8tart Date: Complc_lon /)a_: _f Heasurelnent Hethodology
F-stilaated Hatch, 1978.

Actual Yundlng:

"ProJ_c_ 8umx_ary: (l_rlcily descrlhe t]l_ 1976 (actn_Jl):

goals, approach, expected or actual results, 1971 (budgc_):

report(s) generated and the dace(s) 0£ 1976 (forecast):
publlca ti_n, ) .......................

In thl_ paper t we theoretlc,_ll_ consider Oz" Total Fundln_ Amount:
the statistical treatment of random noise ........... "............
or "vibration level dia_rJbution sult_bl_ CO_NTS:Tbls work is ba,ed on regular expensv:

to the actual situation and w}l_re tbc real . of tilenational schools of Japan.

experimental data ar_ _reatml In a form of
dlgi_al loyal and finite numher,
Nhen a random ilois_ or vlbrat_an with a d|gttal ]ev_l Z of arbl_.r_irydistributloll typ_ can

be collaIdcred to be the sum of two dlfferent randnm processes X and _ t_ithdigital level as a
result of tile natural _ntern_l structure of tile fluc_uation or tile analytlcill.ly ,_rtlflclal

' classification of tile" fluctuation_ a unified statistical treatment for tile probability
• distribution of tile resultant ralldom flue_ua'tlo_ Z(=X+U) is introduced exactly in n new form

of expansion terms.
We'hav_ experimentally confirmed the validity of our tbeor_ tier only by me,ann of digital

simulat'to_l bu_ also from results of'road traffic noise data in Iliroshl_ Cl_y.
This _tudy was published ill the Journal of the Acoustical Society of Japan (I/ol,32, No.9,

I976) in Japanese. i
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[ligbway Model Analysis and Prediction

Japan

:Jro_cc_ T£LIC: All l_tfmatlan Theory of l.t.vell)IstrJhntlon over a i.ongTlmc ]uterval
on _bo gusi_ of l._vel l}i_r_bntloll over a Sbor_ T/ire Interval fn a

Urban Noise _[_asilrelncntnnd Its l_ lerlmcnt

• erformlng Orgnni=aLion Name 5 Addres,n: gpousvr_ng grg,unizatlon Navy & Addr_os:
l, Faculty of Knglneerlngt lllrosbJma Unlversi

_y, 3-8-2, gcnda-macbi, lllroshlma 730, none
Japan.

2, lllroshima Denkl Institute og Technology,

genogawa-cbo, llirosblma 739-03, Japan,

IDrlncip_l Investigator(s): Type of Research Program:

Mi_suo Ohta (1),

Masafuml Nlshlmnra (2) and ..2(_ Fundamental

Tsuyo_hl gklta (1). -- Development (Component or System)

I)emonstratlon (gzperime_itaIp -_._yb_o_
1

_t_ Dat_: [ Co_ple_ioi_ lJat_: _( Hea_uremont Mu_hedology

I gstii_ated _l_h_ l_g

A_tual Funding
year _o_ _

_ro_ gu_cm_ary_ _Sriefly d_s_rlbe _be 1976 _ac_ual_

_o_|s_ _ppro_cb_ e_p_d _r actual re_ult'_ I_7 _budget_

report(G) generated and tim dale(s) of 1978 (forecast):
=ublication. ) ........................

In this paper, concerning the ae_ua| road O__rTotal Funding A_ount:
_raffie noise wt_h many different types of ........................
level dtstributtonst a new trial of statistics C0_IgNTS:
grenCment to estimate the nol,e level dlstri-

Dugtoll fn a long term illterval on the basis of
an information of noise level nt,atistic_; (with high degree of experimental reliability) in a
shore _tme interval is firstly considered from tile _beoretical view-point. Tbat in, tbe above

estimation technique i_ _lnly founded on tile use of the newly established probability expression
in tbe form of statistical e_pansion series. The expre_sion lies an arbitrary number of nonsta-
:ioaary parameters to be universally available for arbitrary nonsta_lonary form_ of _be traffic
noise fluctuation over a long period of time. More explicitly, in this unified e_pression, tbe
stationary term is taken In the first term and many noz_stattonary faetqfs are reflected successi-
vely in tim second and higber order expansion terms.

Two egpiici_ expressions of level'distrlbutlons over a long ti_e interval on tl_e basis of
_evel distribution over a sbort time interval are derived, 1'his is a special app|ica_ion

of tim above general _heory. In tile derivatiod, two fundamental and typical viow-poln_s of
:zodeltng an actual random time series are pointed out. One is to regard the time series an
multtpl_esble, and tile other is to regard I¢ as additive;

F'fnally, the validity of the above estimation _heory is experimentally confirmed by applying
it to data of actually measured road traffic noise. Tile exptwlmeatal result Is in good agree-

ment w_th the Cll_oFy.

This work was published in tile Journal of tile Society of Instrument and Control gngtneers
IVol.12_ No.3, 1976) in Japanese.
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dnpan

l,rojecL '£1tle_ A c,_mr;d]lzed Expression on the HuJtivarintu Joint Probab[iit-y- Distrihution
of State Vaciabld_l for a Stot:h_tie Syt;tt!m with Qttantitized Level and ]_
App] __&_ t.'_(_l t 7 No_ _o._!.,.'u rt_l_tmt

Ferforraing Organizuttun No*n_ _ Addrc_;u: Sponsoring 0rganizatlon _l_me & Address:
Faculty of Engineering, H_roshlTna IInlv_rsity,
_-8-2, Sqnda-machf Iliroshlma 730, Japan. none

diroshima benkt Institute oe ,Technology, Nakanc
_nogawn-ebo, Iliroshiraa 739-03, Japan.
.',rlma Labor Hygiene Consultant,

l'rincipol investigator(a): Typ_ of R_se,arcb Prograta:
Hlts_o 011_a (l) ,

Hasafuml Nlnh_mura (2) attd _ Fundamental
Toshiharu Arir_ (3) -- l}_velopment (Component or System)

_._ Demonstr_tion (Experimentall l-'rotoe¢qlo',_x_r
P2eadnr"rd*,rr_

Start Date: Completion Date: ._X _toastlremo_t Ho_hodology
Estima_ed Harcb, 1978

A_ual Funding:

Year /uao2un t
'Project Surgery: (Briefly de_cribe the 1976 (actual):
go_l_, npproachl expected or actual rosul_s_ 19_7 (budget):
report(s) generated and tile date(s) of 1978 (forecast):
publlcat_on, ) ........................

It is a wellknotcn fact that _hole informs- Or Total Funding Amount;
clan on the statistical property for acate ........................
variables of a stochastic control system can CO_I.IENTS:
._ derived by finding first tile multivariate
1o_nt probability density fune¢lon of tlmlr variable_, From tltl_ ilolnt ot-vtew_ we have repott_7"_V
11_ tile previous paper the unified, explicit expression of the Joint probability density fu0c_lon
rot _t_t_e _iri_bles. Howev_r_ _owadays i_ Is very often to r_oasure tb_ actual r,_ndolndiita (_.g._

_h_ road traffic noise _nea_ured by a sound ]ev_l meter) in a form of digital level at descre_e

: time, Furthermore, for these d_gttal level data _he ust, of digital computer is e_sential in
_h_ vortou_ statist/eel evaluations and in tile extraction information, In this paper, we f_rst]y
_lve _lle theoretical consideration on tim join_ probability function and its Joint factorial
tnaments satiable to the ae_tml situation that tbe real experimental data are taken in a form of
dlgi_al level and flnlce number,

Comparing with filecorresponding theories in tbe case of continuous level dlatrlbutlon, tile

above theoretical r_mllt is characterized by some _p_eifie features; (1) This result has a form
of difference type instead of differential type 11_ it_ expression, There/ore, tim experimental
_requeney dl_trlbution P,(_c) can be directly used wilt keeping its crude numerical forts.
(2) _hen the difference opera_ion is actually done in the practleal application, tlleinfinite
series type expansion expression Is exactly truncated with finite number of terms, (3) As a

special case of lettl_g tim level wldtb tend to 0, th_ abov_ theory includes t11ewel]known
_xpresstons in _he continuous level form,

Finally, _e have experlmentaHy eonflrmed tlm validity of our theory nat only by g_ans

of digital simulation but ,also by two kinds of experimentally obtained road traffic noise
data in Hirosbima Cit_;,

This study was published in tile Journal of tile Society o_ lnstrulnent and Con_rol Engineers
(Vol.13_ No.3_ 19_?) in 2apanese,
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]]ighway Model Annlymts and Prediction

Japan

._oji_cL Title: Po3y-Frequency Spectrnl Ana3yuJs for the _oad Traffic l_olue Bused ell
the Filtered Poisson Process Hodel(Thoory and Simulation Experiment).

i _urior E1ng grgaili_.a_ion Name & Address: SpOIlSO_iII_ Or_antzation N_liE1ei_ Address:
_i FIicuity oi _ Engineering, IIiroshima Univer_ity_ gone_

3-_, _gerJda-H_ehi_ IIiroshiJn_ 73S dQpan_ nnd
_ Kure Techi_isal Coldege, 2_2=11, A_linnmi,

gure 737 Japan,

i ;'rincipal Investlg_orCs): Type o[ IIe_e_rch Pro£ram:

1'_ Mltsuo Ohta,

i_ gizuma Y_agucbi and _ Fundamental
SeiJiro Siromitsu, _X. Dcvelopmcn_ (_ _ _ System)

:;car_ Date: Domplc_lon Da_e: Heasuremen_ Methodology
Estimated Mar_h, 1978.

Actual Funding:

Year Amo__u.nE
,'roJect Summary: (Briefly descrtb_ the 1976 (actual):
::sale, approach, e_pec_ed or actual r_sul:s, 1977 (budEeO:

report(s) generated and _hc date(s) of 1978 (forucas=):
mubldcntion. ) ........................

_ There may be necessarily two engineering Or To_al Funding Amoun=:

! features of envlro_nental road traffic noise: CO- IEN- [ _his-wSrf {s-bn_e-d_n-r_g_l_r'e_p_ns-es-
'; the levol probability distribution in the M_ TO. of the na_lonal schools of Japan.

+_ slngle-varlate form nnd eorrelatlo, character,

'. istics in She multd-varlat_ form, For the prsctlcal purpose of tile environmental noise control,
both characteristics must he considered within a realistic model for road traffic noise.

':_ The estimation with .respect to level statistics of road traffic noise from freely /'lowing

_: co:_plex l'oadtraffic conslotlng of w_rious types of vehicles on a mu]ti-lanc road, can be based

i' on the statistical Laguerrc expansion series expression, Many parameters and assumed statisticsof road traffic nolsearoreflected in eac coefficient of series expansion, which can be

calculatpd by use of eumulant fomulas of noise intensity. Also, using these formu3as presented,

i_i the equivalent vehicle number and equivalent acoustic power can be decided using nomographs that
make the statistical treatment of complex road traffic noise become much more simple, in the

_: specific seniJe of equivalence such important noise standard indices as [IPL(the noise polllltlon

i_ level), K{(Leq sound level) and higher order cumulm_ts.
The estimation of correlation properties and poly-spectral functions was carried out by intro-

ducing the filtered Polsson process model for the formailon of temporal noise intensity wave.

Auto-correlatlon and blgher order correlation end poly-spee_ral functions are exactly derived
for a basic road traffic model consisting of two different types of vehicles on a slngle-lane

road. 'Those formulas can be employed for the evaluation of noise, the deslg, of noise shic3dlng
barriers, the detection of voices in noisy fields, the identification of actual noise fields

surrounding the road. etc,
The results of the theory developcdh_ra are confirmed by comparison with the slmulRted data

of road traffic noise for heterogeneously intermixed road traffic and uniform environmental
Pe_ttlros.

This work was reported In the lFAC(International Federation of Automatic Control) D_poslum

on Envlronmontal Systems, P_anning, Design and Control, which appeared in its Preprlnts, pR_e
l_77-hOh(Aug., 1977).
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Japan

l_rojec_ TJLIc: A l_nificd Statistical Treatrdent for.the _luitivarlate Joint Probability
_xprossl0N Of (;etferal [hlnd0in Processes in the Porllt of Fillito E_l_n_sioll Tor_s.

P_rforming Orgnni_atloa Naln¢_ & Address: J Sponsuring Or/_anizatlon Name _ Address:

Faculty of bngincering, Iliroshima University,I None,

3-8-2j .Scnda-_h_chIj Iliroshilna 730 Jnll:_lij aud
Kure Technical College, 2-2r11, Aga-_tinami,

gure 737 Japan.

_rdnelpnl Investigator(s): Type of Research Program:

_ti tsuo Ohta,
Sblz_a ¥amagnchi and _ Fundamental
Seijiro Hiromitsu, .___ 13cvelopment (Component or System)

_.N_ ge_lon_LTa_lon (Exporimellt_l_ Procotyp_ D or
Production)

.'_nrl: Dnt_: Complc_ion Da_: }lea_uretz_nt He_hodology
Estil_a_ed N0vember_ 1977,

A_ual Ful_dlz_g :
¥_ar Araotze__

2reject Surmary: (griefly describe the 1976 (actuaI):
_oalsj approach, expected or actual rosult_ 1977 (budget):
_epoct(s) generated and tile date(s) of 197B (forecast):
nubllcacion. ) ........................

Or Total Funding A_ount:

In the previous study, we }lave proposed the ........................

unified explicit exl_ression of the multivarlat CO_IENTS:I'bis work is based on regular expenses

probability distribution expression for of the national schools of Japan,
arbitrary rmldom processes. This probability expression has-he-_'n d_ i-n _ g_rmraI form of -"
._tatistical infinite series expansion expression by generalizing several well-known results: tlm

_robabillty expression of a nonslationary randotaprocess with mean value fluctuation, the multi-

vnrlate statistical llei_nlteor Laguerre series expansion _ype expression and anotbor probabilitp

.=xpr_ssion using _ulti-dIio¢!nsionallicr_nitepolynomials dtleto gu._netsov ct at. The'so probability

_xpresslons have been also experimentally det_onstrated to be accessible to arbitrarily complicated
random phenonmna such as r_ndom traffic noise nnd random vibration. This fact means that thoy
_alay a fundamental role In _lle statistical treatment of random phenomena because of their

_eneralitf with mathematical justification. "rbo truth is, howover, tha_, in practical applications,
_.be cxnc_ evaluation to the truncation error of series expression Is always important, since a

statistical expansion expression wlll be inevitably elaployed in the form of n finite number of

•xpansion terms, From tileabove viewpoint, _hen a mu]tivariate random noi_o or vibration processe_
'of a_blt_ary distribution type can be considered to be respectively the sum of two diffoz'ent

rangoon processes as a result of the natural internal mechanism of the fluctuation or the analyti-

'.'ally artiflctal classification of tim fluctuation_ a unified statistical zreatment for tim joint
._robability distribution or joint moments of the resultant random fluctuation is introduccd
'-'xactlyin tho form of finite expansion tertllS,

Purthellnoro_ we h,_veexperimentally confirmed the validity of the present theory not only by
aeans of digital simulation but also by cxperimentally observed road traffic noise data in
.iiroshima City, Tim exlmrimental results clearly sho_ the good agreement with the theory.
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lllghway Hodvl Analysis Imd Prudlctlon
Japan

Pr0_©ct Title; A Unified Study on the Hultivnriate Joint Probability Expression and Its
Llnea_ Transitional Property for tile Stat_ Variables of _tochastic Envlrenmental
_vst_m_

P_r£ormlng Organization NumQ b Address: Sponsoring Ocg_nizatlon Name & Address:

Faculty of Engineering, lliroshlma 0nlversity, Non©.
3-8-2, genda-Machl, gfrosblma 730 Japan, and
Kure Tecbnlcal College, 2-2-ii, Aga-Hinaml,
Kura 737 Japan,

Prlnclpal Invcstlgator(s): Type el Research Program:

Mitsuo Ohta, _ Fundamental

Sizuma Yamaguchi and .__ Development _RRRgx_Z System)
SeiJiro l[iromitsu, --K- Demonstrat_nn (ENp_imcn_alp i_o_%_x_

_ZRfl_g_

gtar_ gate; Co_l_le_ion Da_e: -- Heasure_en_ He_hodology
Estimated March. 1978

Actual Funding:
Year Amount

Project Surgery: (griefly describ_ the I_76 (actual):
go_Is, approach, expected or actual results, 1977 (budge_);
report(s) generated and the date(s) oF 1978 (forecast):

publicatdon.) ........................

Host of random phenomena in the noise environ Or Total Funding A_oun_;

_ental system exhibit conspicuous non-Gausslan ........................
distribution and nonutatlonory properties. On CO_EN_S_ Tbis work is based on regular expenses

the other hand, whetber the stochastic noise of the natlonal abcools of Japan.

environmental system is stationary or nonstatlonary, every information on the statistical p_oper-

ties of the system can be derived by finding _llemultlvarlate Joint probability deosi=y function
of state variables describing the system,

Fcom this point of view. flrs_ly, the unified explicit expression of the Joint probability

density function for the state variables oF tilenonstatlonary system is found In the general form

of statistical orthogonnl and nonocthogonal expansion aeries. It is derived by generalizing our

previous result on the 3ado= probability density func=ion in a form of two kinds el multivaclate
statlstlcal Hermlte series expansion due =o H, Ohta and P, I, Kuznetsov, _t. el. Next, by using
the abov_ theo_etlcal resul_, the new explicit exprvss_0ns of multivariate jolnt p_obability
density and multiv,rlnte Joint moment functions for th_ output response are exactly derived

wltllout any simplification of the problem and any approximation of the analysis, in th_ case when

a general nons=atlonary random signal with arbitrary pr0babili_y distrlbu_ion farm and correlation
Functions as passed through an arbitrary stationary linear system wi_h flnlte order. An effect

of random input and system characteristics is concretely reflected in the expansion coefficients.

Finally, the validity of our theory for the multivariate statl_tlcal treatment of environmental

nolae system is experimentally confirmed by usa of actually observed data of the nonstationary
random traffic noise and a digital simulation technique,

This work is to ba published in the Transactions of Electronics and Com_unlcation Engineers of

Japan, probably by the end of 1977, in Japanese,
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llighway Model Analysis _nld Prediction

lPro_cCL_l_£tle_ A Stutistlcal Analysis of NOIl_Lation_L_'_ _ I_alldolll Noise in VieL__ of Te_lpol_il Chan_e
of Culnul_nt_ and Its Application to IIynanliC_l Prediction of I_

l'_rform_n_ Or_nni_lol_ l_am_ & Addr_ Spol_._orti_ Or_nnizatdon N_L_O & Add_e_

P_ulty o_ Enginoerin_ _i_o_hi_a i_ni_er_ity_ Non_
_ $_nd_a_lachi_ _lir_h_ 7_0 dapan_

i'rineipnl Investigator(s): Type of Research Program;
_lltsuo Ohta,

Sbizuma Ya_a_uehi and _ Fundnlnonc_l
Toshih_ru Arima. _ D_v_Jopment (Component or System)

D_mon_t_att_n (E×p_ri_ental, l_ro_o_yp_, or
l_roduetion)

_t_r_ Data: I Complt, tdon Dat_: _ _loa_urem_nc He_hodology
E_ti_a_ed

_ua_ k_r_ 1977 Fu_ding_

_ro_c_ $unu_ary_ _ief_y d_crtbe tb_ 1976 _e_u_l_
_o_1_ app_o_ch_ _xp_ted or _tual r_ult_ 1977 _budg_

:report(s) generated and the date(n) o£ 1978 (forecast)_
=ublicaeion. ) ........................

Or Total Funding _ount,"
In this work, firstly, a unified theory of --_ ......................

the statistical treatment of the probability CO_D_HTS: This work is based on regular expensesdistribution function is introduced in the

case where a general r_ndom noise of arbitral of tll_ national schools OF Japan,

distrlbtltion type exhibits the nonst_tionary property with ._rbltrary telaporal cllange of vltriot_s
cuml_ln;its by generalizing previous studios of nonstntlon,ary property with fluctuation of meLnl

; value and/or variance, .As tile result, the pttrpose of finding all effect of nonstzltionallty due
to temporal change of ctnnulnnts on tile output probability distribution_ tile explicit expressions
of eun=ulativo distribution function and probability density function in tl_e general forn_ of
statistical expansion series t_klng the stationary term into the first terln are derived. The

, nonstatlo_ary effect caused by the change of various cumulants Is concretely reflected in each
_xpansio_ coefficient of the second and higher terms in the above expansion expression, The
validl W of the above theoretlcai result is also supported experimentally by the nonstationary
• andoal traffic noise observed in Hiroshima City.

N_xt_ a new approach coward the dynamical prediction problem of L_ it considered by use of
zhe above universal expression of probability density function for arbitrary nonstatlonary
random noise level. Tile usefulness of our theoretical predictioll method is confirmed experimenta-
lly by applying to an actual nonstationary random traffic noise level,

This _ork was published in the dournal .of tbo Acoustical Soeiety of Japan _Vol.33, No,4.
April. t1977) in Japanese,
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{[ighwny Nodei Analysis S Production
.Inn{HI

J'roJnct Title: A Us&lied Study oil the Prediction Progh, n of goad Traffic Noise with Various Types
of Vehicles and flulti-Lanes on a }loadof Arbitrary LenRth(Thcory and Slrluh_tloa

{:v_lu,iIntill)
."erform_n B Organization omu & Address: Spousoring Organization Name 6 Address;

Faculty of g,gineoring, Hiroshima University, None.
3-8-2, $onda-Haehi, Hiroshlma 730 dapnn and
and Kuro Technical College, 2-2-II, Aga-

blinami, Kuro 737 Japan,

.°riot&pal Invesciilator(s): Type of Research Program:

Hit suo 0hta,
Slzuma Yamguchi and Jt Fundamental

Soljiro l{iromitsu. -_X Development (_m_._s_nt-=e_.aSystom)-- Demonstration (Experlmental, ._--,_.'_yp,, ,,_

_=arr Date: Complctlon Data: -- Heasurcment Methodology
Estlmaced

_' Actual , Sept., 1976. Funding:
Year Amount

:'reject Summary: (Briefly describe the 1976 (actual):

_oals, _pproach, expected or actual results, 1977 (budget):
_ii .-eport(s) generated and the date(s) of 1978 (forecast):

Dubllcation.) - - _ .....................

, In this research, flrstlyj a new trial to O._r Total Funding Amount:
solvo tho predlction problem in terms of the ........................

, This work WaS based on rel.ular expenso_lower and higher order cumulants of noise COtHENTS: . '
:ntenstty and the level probability distrihu- of tile natxonal schools of Japn.,

_I tlon in tileg0neral form of statistical Laguorre oxp;msion series is theoretically considered ia

_ connection with the internal structure of road traffic noise,
Hore concrotoIz, the above rood traffic noise is considered in cases of the arbitrariness of

!._i tho m_ber of lanos of' road and types oF vchlcles, the ratio of intcrmixture of velliclu types, the

_ average number and the acoustic power distribution of vehicles runninl_ with propc_'mean velocity
_ on the respective lane of road, the longtll of straight interval of road and the distance _roln the
_ observatioll point.

Next, tireequivalence problems are discussed that is to replace the multiple lanes of road andthe various typos of vehicles with a specific lane and a sped&fie type of vehicle. Some examples

of llomographs for calculating the equivalent vehicle flumhor fop fl specific sense of equivalc[icc.
The validity of tlm present prediction theory is: also supported by use of digital simulation

technique.

_'; Tillswork was published illt o 4ournal of the Acoustical Society of Japan, Vol. 32, No, 7,

:_ op dO3-412(1976)[in _v_Anese).
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Ilighwa Hodel Analysis and Prediction
Ne=har[ands

Project Title: Rese,rch on Life-size and If Pos_ible Scale-Model Duildinge Concerning Their
Acoustic O_iencation to Nearby _oads and Co Each O_her

_erfo_mtng Org_nizat'ion _ame & Address: Spon_oring Organiz_ion Na_e & Address:

HI,larry of Transport and Public Works
_.s_erdam. Notherlands

Principal Investigator(s): Type of Research Program:

-- gundameneal
-- Development (Component or gystem)

De_on_tratlnn (ExperL_0ntal. Prototype, Or
Production)

Star= Date: Completion Doge: -- Neasuremen= Methodology
Es_imated

1976 Ae=ual Funding:

Year Amoun=
Project Summary: (Briefly describe _he 1976 (actual):

gaols, approach, expected or actual re=ults. 1977 (budget):
report(s) generated and _he date(s) of 1978 (forecast):
publlcn_ion.) .........................

Or Total Funding Amount:

CD_ENTS:

In maging predictions of noise levels in flpaceo between buildings near motor roads, there

: Is always _he difficulty tha_ eehoeB from buildings and sound waves curving over and around
building create complex _ield_ of _ound.

: : Research is needed in a number of life-size situations and. for _he _ake of convenience.
_esea_ch on se_lo _odels may also be conducted.

The d_a obtained from _his research may be compiled in_o a computer protract in order

to make p_ognosis of l_oiae levels. The d0_a m_y also he u_ed for urban develol]men_ planning
_o prevent nois_ nuisance. In addition to the evalu_ton of the research me,hods u_ed_ a
_umber of common parcel layout Or land allotment forms will be asseB_ed acouB_lcally.

Transcribed from the original,
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Highway Model Analysis and Prodlctlon

_roJcct Title:
Investlga_don of 2ound Tran_2sr _t Greater gds_ances

Performlng O_ganlza_ion Name _ Address: $ponso_ing Org_nlza_£on Name & Address:

Hinlstry of Public IIealth and E_vlronmen_al
Protec_lon

Hinl_ry oE Transpor_ and Publlc _ocks
t_sLerdas, Neth_rlandB

Prlnclpal Inves_tga_or(s): Type oE _esearch Program:

FundameNtal

-- Development (Componen_ or System)
Demons_ (Experimental, Prototype, Or
Produc_lon)

S_ar_ Da_e_ C_l]lle_1on Da_e: -- H_sure_en_ He_hodo]o_y
Estimated

1976 Actual Fu_dlng:

Year t_oun_
Pro_ec_ Su_ary_ (Brie_ly deacrlb¢ _h¢ 1976 (actual):
goalsf approach, expected oc actual r_su1_s, 1977 (bud_e_):
rapor_fs) generated and _he date(s) of 1978 (fareeasc):
pub!dca_don.) ........................

Or Total FundinB A_ount:

CO_tH_NT2;

The me¢hods developed by TNO o_ predicting road crafflc noise are reasonably _ellable
up _o a dla_anc¢ of ao_e 200 me,feB from the road; a_r _ha_ dls_anc_ Chs g_ound tends

_' _o absorb a cer_in amou_ of _he sound waveo, heavlly dnflue_cln2 _he re_ul_s of _he
prognosis, The purpose o_ thls pro_ec_, ba_ed on ex2s_Ing knowledge (reference works,
actual resea_gh _nll _ea_uremen_) and o_ new Inve_Iga_ion_, _ _o develop a mode_ _or
calcula_$_g gound _r_ns_ar a_ grea_er dls_ancsa, a_ Influenced by _actors au_h _s
_he na_u_a o2 _h¢ so£L_ den_l_y of p1an_ _owth, and _a_hor condl_ions, This model

: wlll be used _o design the nodse zones to b_ es_abllshed around hlghwaya and Industrlal

Tcans_rlbed _rom _ho original,

log



fflghway Hod_1 Analyaln and Predlctlon
Pol_nd

Prujvc_ ?L_]u:

Pnr_orril_ll_Org;_z_J;_atLollN_Jnu § Addrvs_z SpOll_Oril_ Or_alli_.atlulzN_JZlO_ Addro_|

It_S_YTUT OCIIIIO_Y Sr,ODOI';I._I_A UI_ISITd_ST_O J_D_IINIST_{,_CJI,(;OSPOD_I_EI

PT,_D IIALA$_I[. 02-O_G I';_nSZA;','A,UL. FILTEOI_A _7.

P_Iz:clpal l.vo_g_tor /_/; Tyler o£ J_wvarch Ps'ogro_.;

_05_AW EUCIIA_SEI D M° $c° x Ful_dlua_;iLal

Dumolt_Lr_LiOZl /_._;pur_mollt_]t ProLotyll.t_,
St_r_ D_t_= Complotlo. _iLta; l_z.oductioll/

_st_laatod __x _[c_urvmc.t ,_lethodulagy
£ctual

F_IzdIilg:

YroJOC_ Smm,ary: /_rJ_v£1G. de_;¢rJbc thc Year Amo,,L
go_l_, app_aach, _xpectod o_ actual rvsults, 3976 /_ctual/:
roport /_/ go,ora_od and Lho dato/5/ 1977 /budKvt/:

l,ubll =n_ o,./ ......... ]__7.____/fo,:_%%_L/_:......................
O_ l'ot_l F.ndl.g A_aouzlt:

OUP _.C'_JvJt_' CO_llgGt,Od W_,/_h l'oso_rcIio_ _l_d f,]lc_.l, cuol.diZlU, bioll i;; tho .rJ.old o1" oub - d_bt
/onv_rog_l_ltt_J/ noJ_u h[_s brought, bhu J*ollowtl]_ ;'osulLs;

_ l_t GJVL_ uh;;po Lo Lhu ;auL]tod_ COl+GOl'Zl_a_ tho r_ultrchu_; o[ Lho noiso Jn _]lo
aroa o£ tlr[l:_D - JLlldu._L_y a_10mor_Liolls Cot purposo o£ 5Ll_,dariza_lolz osl, i-
_Nlt;_1_ tho _Co_5/.lc_l till,at, Oil t/to f_l'oI_ 0].+ OUp ¢Otllzi, r_/.

19_ _ln]ntud mothods of noiso lovo| prodlct;on/Lhv :loUsy golloraL_d l)y the
_" road tr_££1¢_ tim r_lhvay, the _4r opvz'a_lo:ls, tim lz_dustry/,

Dusid_s _ve plnn to proimro=

_97_ Tho mothods or dvsJ_zllng thu antlnoJso i)roCectio,=.

"_0 t ThO ;_lidO l_;IOS 1"Or d_GL_OGSU_II_I;_ thO ItO_O o_._ted by c11_ C_'_lffls,in th_
_stu_ _hool - ral_*
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Righway Model Analysis & Prediction
Switzerland

"-_toJcc_ Title:

Computer Model for Noise Propagation

Performing Organization Name 6 Address: Sponsoring Organi_ation Name g Address; ;

Herr P[[ Dr. E. J, Rathe Rids. A_t f_r umweltschutz

Wettstein S_r 71 3003 Bern
3332 Russlkon (elf) Switzerland I
Switzerland

Principal Invvstigator(s): Type of Research Program: .... :

1 Prof. Dr, E, J. Rathe _ Fundamental

___ Development (Component or System)
-- Demonstration (E_perlmental, Prototype, or

Production) !
Start Date: Completion Da_e: -- Heasure_enc Methodology

Estimated 1978
March 1976 Actual Funding:

Year __oun_
Project Summary: (Briefly descrlhc the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) g_ne_atcd and the date(s) of 1978 (forecast):

!! publlcatlon.) ........................Or Total Funding Amount:

COFD._Eb_S:

i' The computation method to be developed should be suitable for setting up noise i_misaion
prognoses for complex installations including the most essential parameters, such as

_i _ type of source_ nature of the soil, terrain topography, superstructures and if possible
': meCerological condltions, Moreover, the computation methods should serve co estimate the

effectiveness of planning-technical noise nbstvmen_ meaaurvs.

TranslaBed and transcribed from the original German.
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Highway H0del Analysis and Predlc_lon
Swltzerland

project Titl_:

Computer model of noise immlsslon due to tr_fflc noise

Ferforml.g Or_anlza_on Name & Address: Spons_r_n_ OrEanlza_ion Nznne _ Address;

Dr. E.J. Rathe

Swiss Federal Institute of Techno3_gy

Wettsteinstrass8 71

CH-8332 Russlkon, Switzerland

Prlncipnl Inves_igacor(_): Type of Resi_rch Pro_rnm:

E.J° Rathe _ Fundamental

x Devu]opmont (Compo_ent or System)
Demonstration _E_perlmcntal t |'rotu_yll¢_ o_
Production)

Star_ Da_e; Comple_ion Date: _leasurcm_nt HoLhodo]ogy
Es_Jmat_d 19B0

1974 Actual Fundln_:

Projoc_ Summ_ry: (B_efly descrlb_ _he 1976 (nc_ual):

8o_Is. nppro_ch, expected or actual resul_s. 397_ (bud_e_):

report(s) generated _nd _he date(s) of 397B (forecast):
publicnclon.) .........................

or To_al Fundtn_ _J_ount:
..........................

CO_IENTS:

GOAL: Treatment of traffic situations involving the simultaneous impact
of different kinds of traffic

APPROACH:

.' Computer modelling with the direct simulation of each traffic element,
and the statistical evaluation of the noise emission for observers

at any given location. All kinds of road vehicles and railway trains

can be included separately, or in combinations as seeded.

RESULTS:

The model provides the link betwees specified noise emission

characteristics of vehicles (as determined by test runs, or in

certification procedures) and the noise immission produced by

complex traffic. The dispersion of vehicle types and driving

conditions, as well as fluctuations of traffic density can bE

included. Results are avaiJable in the usual form of statistical

levels, such as LEQ, Ll, LI0, LS0 etc.

PLANS:

Development of a commercial version to allow the use of the

programs directly by any interested party.
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llighwsy Model Analysis nnd Prediction

' "_'r--_Tltle: _niCed Kingdom
External Noise

Performing OrgQnizacien t:ame& Address: Sponsoring Organization ,Name b Address:

BUILDING .RESEARCH ESTABLIEI_i_T

GANSTON, NAT_D_D WDg ?JR

HF_TFDRDSHi R_, _GLAND

Principal Investigator(s): Type of Research Program_

DR F J Langdon

DR W A Utley -- Pundamen_al
MR D _ Sexton -- Development (Compon_ll_ or SysEem)

-- Demonstration (Experimental, Pro_ocype, or
Production)

Start Date: I Comple_lozl DaCe: Hoasurement He_hodologyEstimated

Actual Funding:
Year _ou_E

ProJe_t_ Sumts_ry: (Briefly describe the 1976 (actual):
goals, approach, expccced or actual results, 1977 (budget):

report(s) generarvd and tile date(s) of 1978 (forecast):
publication. ) .........................

Building Research Establishment Research Or Total Fundln_ ,_ount:

Prograa_e 1976_77. .........................
COMMENTS:

TO determine the reletlonships between huma_ reactions and noise from road traffic, Indust_7_

_.ailwaysI aircraft and eenstructlo_ either in isolation or c_mhinud. Study how such rvlatlui_-

ships may be used in urban planning. Improve and develop _ethods for ostimatin_ noise levels

from l'_d frnffic, industry, rnilwsys _nd construction #ito_; determlne perfor_snc0 of

• remedial measures for noise control. Specify procedures far measuring or estimntln S noise
exposure to assist in implementation of iogialation for noise control*

Carry out studies of subjective reactions of people in dwellin_s sad the effects _pon sleep

of mixed noise exposures arisin_ from road traffic _nd railways. Ralats reactions of teRchin_

staff in schools to external nois_ from rend traffic and relate these to noise sxposure_.

Examine the range of sound insulation values provided by facades of school buildings. Give

guidance on the setting up of Nolse Abatement golms and develop further _aldsmce on the
prediction and control of noise from industrial premises. Study noise emission £ro_ eonntruetic_

sites tO determine better prediction m_thods* Set up new test facility to compsr_ alternation

methods for measuring noise o_tput of construction plnnt for inclusion in EEC Directives.

Investigate various methods o£ measuring Leq. Investigate methods of m_asuring and predicting
noise from rallWa_Ts,
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Highway Model Analysis and Prediction

Unl.t_dKin_

PraJcc_ Title:
Computer Simulation of Traffic Noise nnd Noi_e Pr_dlc_ion

Per_u_mlng Organization Name & Address: Sponsor_n_ Organlzat£on Name & Addressz

Transport and Road R_sear_h Lnboratory

Old Wockingham Road Depar_men_ of the Envlronmen_
Craw_horn_, Berkehlre RGII 6AU

United Kingdom

Principal Inves_ign_or(s): Type of Research ProGram:

D. G. llnrlnnd
FundnmentaZP. M. N_Ison

-- Developmen_ (Component or Syscem)
Demonstration (Experlmen_al, Pro_ocype, or
Production)

$_ar_ Da_e: COmllletlon Da_: -- He_suroment Methodology
Es_imn_ed

Jan 1971 Actual Funding:
year. A_ount

Pro_ec_ Summary: (Briefly d_scrlbc _h_ ig76 (actual):

goals, approach, expected or ac_u_l resul_s, 1977 (budge_):

r_por_(s) g_ne_a_d and the da_e(s) of 1978 (forecast):
pub!_ca_ion.) ........................

O_To_al Funding Amount:

An algorlthm for add£ng _Ime varylng di_ri_ - .......................
butions of noise hns been invented and is CO_ENTS:

being used as _he basi_ of a _ra_ic uoise

model which is a_ lens_ an order mor_ efflcSen_ _han _he Mon_e Carlo slmuln_ions reported by
other workers. The model is b_Ing developed _o predlc_ urban traffic transpor_ mQdes,

, Publlca_on:

_, "Th_ _o_bi_a_ion of no_ from B_para_c _im_ varying source_"
P, M. N_Ison

Appl_d A_ous_ics. No 6, 1-21, I_73

"A computer mod_l for de_ermlnlng _he _mporal dls_r_butlon of noise from ro_d _raffic"
P. M. Nelson

TRRL LR 611, 1973

"Es_ima_ of _he _educ_ion of _raffic nolse following _he Introduction of qui_r vehlcle_"
P. M, Nelaon and J, Fans_one.

TRPd,LR 624, 1974

"A co.purer model of _ra_flc noise _o solv_ plnnnlng probl_ms"
P, M. N_l_on

Conf, Paper, Symposium on road_ nnd _h_ cnvlronmen_, OECD. 1974

"Pr_dlc_$ng _ond trafflc noiBe in _he rural environment; a _u_y of _he A66 _oad Improvem_n_
scha_ in _he Lak_ D_s_r_"

P. M. Nelson and N. _odfrey,
TRRL LR 642m Ia74

Transcribed from _he original
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lllghway Hodel Analyais and Prediction
Abbrcvlated LIB_ngu

_eth_rlands. Research on Acoos_c qoalltles of Artificial $_roctureB.

Sponsor: Hinls_ry of T_an_por_ _nd Public Works, Amsterdam, Nethc_lands,

1976. W_3_ _he help o_ scale mode_s and li_e slz_ soond sltu_10ns,
this resvarch Is in_ond_d to devls_ an empirlca! _ethod of predicting

th_ sound Eields aroond complex artiEiclal s_ruc_urcs for which no re-

l_abl_ nolsv level prognos_s is ye_ poss_bl_ because of the many com-

_ pllca_ed r_verb_ca_1on pa_t_rn_o

Norway, S1mpl1_ied Hethod fo_ Pred_ctln_ Traffic No_se, Labor_tory

of Acoustlc_1 Norvegian Institute of Technology, Trondh_Im, _orway,

:_ Sponsor: Joint Nordic Cotln_rles P_oJec_o 1977.

Swed_, Nordic Calcola_on Hodel for Road Traffic Nolse, Ing_m_n_sons

!_ Acoustics, _ox 53037, ,S-_001_Goteborg, Sweden. Sponsor: _ordlc Board

;_i of Hinlst_rs_ Drot_nlng Hau_sga_e II_ Oalo 2, NorWay, S, B0n]vg_ard.
Feb. 1976. Oct. 1977, D_velopmen_ of a _n_thod fo_ the calcul_tloll o_

_i road trafflc noiscp common _o the Nordic countries.

Un_d Kingdom, Analytic Studies on Tra_flc No_s_ Evaluation and l_edic_ -

_o_n. Imperial College and Now Castle l_olytechn_¢, Hew Castle-Upon-Tync, United
Kingdom. Sponsor.* Tr_n_por_ and Road Research Laboratory.

q
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llfgh_ay Noise O_her
Canada

ProJc*c_ TILlC:

Noisy £rom Grooved Pavement

Pcfformillg Orli_nL_ation Ii_lnC & Address: Sponsoring 0rli:_nizntion tlnr_e & Addrvss;

._coustlcs Office, l_t & D Division same as performing organization

_v_inistry of Trnnsportation & Conlmunicatio
1201 Wilson Avenue

Downsview, Ontario M3M 158 - Canada

PrilJCll_al lnvvsCi_aror(s): Type of _c:;varch Prot;ram:

D. N. h_ay
FundahlC'_l Llll

M. M, Osman _ Dewdop)llc_)t (Conq)oncnL or Systcln)) A.F. N_aio
_i J, Do_lo_e,_ux -- Dcmon!;tr_t_on (Expor_lulltal) Prototype) t

_ -- __/._I Produccion)
_ Sl._r_ Dat;o; Comp]oLJon ])_C_ ' " _'Icasur_zll_B_ i'l_t]lodo]o_y

Fs_lmated March 15.]977 --"
i: 3une
_ 15. 1976 Act,#/ _t_llAxm_n_lete Ful_di))g:

_ l'rojcct S_,r_._ry: (Ih'icfJy dcscrLbc thc 1"_]7_ (_ctual):
_ goal_, npproach, expected or actu._l rosull:s 1977 (budgoC);

report(s) generated and tho date(n) of J978 (forecnst):
publication. ) .......................

Or 'l'otal Fundin_i A_oul_c: $4054
-- C$4300.) ....

CO,HHENT_:

Goal w_t_ to assess the noise from concrctt_ )a%,_I_1¢:ntW]len Jthas in,en tr_nsvPr_e-

gr0ovcd to improve its _kid=rusJstancc) and to find typ_ of grooving %_lich results

in.n'dnimal noise increase, Approach used Js to take cqulvalent _ound level

_r_m_nts (A-woight_d _tnd l_rrow ba_d) _ W_]] as in_ta_lanc'otl_I_asu1"el_u_t_

from real-time anal_ser of noise from grooved and ordinary pavem_#nts for (a) _rat'flc

in general, {h} individual vehicle pass-by, (c} individual vehicle ncar-tlrct

, : (d) individual vehicle interior. Results have demonstrated that noise increase
found when grooving is cut by atyne machine is mtlch reduced when it is cut with
a diamond machine.

"A note on traffic noise from groovvd highway l)aveP_ent") D. N. M_y, 1t & D

Division, Ontario Idinistry of Transportation & Communications) internal report,
_ranuary 76.

"Traffic imlse on diamond-grooved pavement) II_ T. 401, Toronto 1976", A. F. Male,

.. R & D Division) Ontario Ministr_ of Transportation & Communications, Report
76-TIL-23, Oclobor 197b.

*'Vehicle interior _otltld lovdl8 on various ptlvetaenl: _urfacos", d. Deso_m_aux a_d
D. N. Hay) R&D Division) Oncarlo Hinisery of Transporcatlon and Cora_unicaglons,
Report 77-AC-05, July 1977.

"Exterior sound luvels of individual vehicles on five gypofi of concrete pavement",
D. N, Mav and H. H. 0sman, R&D Division, 0tleu_'_.o ?L_ntn_ry o£ '.Cra_tSl)OrlZallioli
Commuaical;lot_) Raporc 77-AC-06, Ausunc }-977.
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E]Ighwsy Nolse O_her
dapnn

ProJoct Tltle:

Study on IJ_eventlon of Noise _nd Vibr_tlon on the Roads in Ci_les and Town_

Perform_n_ Organi_ation N:ime & Address: Sp0nsor_ng Or_an_z_tlon N_me _ Address:
No_se Section
Research Instltu_e for Envlronmental Pro_ect_ Tokyo Me_rop0lltan Government

Tokyo Hetropol_tan Government 1_5-3 _runouchl
7-2, ?urakucha, Chlyoda_ku, Tokyo Chlyoda-ku. Tokyo

Princ_p_l investig_tor(_): Type of Ro_earch Progr_

T. Mochi_ukl Fundnmental

S. Nagah_shl -- Dev_lop_ont (Component or System)
M. _obayash£ x I)_mon_tr_tlon (E_per_mental, Prototype, or

Productlon)

_t_r_ Dat_: Conlp]etlon Da_: -- He_urom0n_ Methodology
_/76 E_t_t_d 3/79

Actual Fundln_:

Pro_ec_ $u_nary: _rl_fly duscrlb_ _he 19_--7_ (actual): (_II_O0000T- --$41849
goals, approach, e_pected or _etual lesult_, 1977 (budget): _11_00000) $42S84
report(s) generated and the dat_(s) of 197_ (foroc_s_): ?
puhllcat_on,) .........................

o_ Total Funding Amoun_

1. Tests on the environmental offe_t of noise ond vibration

:_ on _he

_ Ten youn_ men were etatloned as monitors at e_ch of 6 houses along Bolt W_y 7 (main hlghway)
: (10 x 6 _ 60 _otal _en), and their _ensltSvlty to the roo_ no_se and vibr_tton was tested.

t) Correlation between _he measured cesult_ of the
noise _nd vlbra_ton levels and to wha_ degree the

subJec_ were affected was Investigated,

tt) Investiga_ion w_s made _nto expr_s_n_ th_ combined
effec_ of no_ee and v_bratlon using _n index number,

2, An analysis w_s made on the driven8 p_tterns of vehi¢le_ on the h_ghwaya according to the
_.ypea o_ vehicles (l_rge cruck_, passenger c_rs, buses, etc.), nnd an assessmen_ of Beneration
o_ no_se In a typical dr_vtng pattern on _ test _our_e wo_ conducted, and from _he_ result_
the follow_ng will be accomplished.

_) A comparison of th_ gener_tton of noise from each
dr_vtog p_tern,

11) An aseesemen_ of the dr_ving patterns which best
reduce the no_se.

Translated and tr_nscribed from the ortginaZ Japanese.
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Bighway Nsiss Other
Switzerland

Project Title: Cost Estlmatisn for Nolse Abatement Measures for Main Road Traffic
Arteries

Performing Organization Name & Address: Sponsoring Organization Name & Address:

Herrn P. Wlnkelmann Federal Envlronmental Office

Lando],tstr, 85 Eidg Amt fuer Omweltschutz

3007 Bern, Bwl=zerland 3003 Bern, Switzerland

Principal Investigator(s): Type of Research Program:

__x Fundamental

Herrn P. WinkeImann _ Development (Component or System)
Demonstration (Experimental, ProLotype, or
}'reduction)

SLart Date: Comp]etlon DaLe: -- Measurement Methodology
Estimated Nov 1977

Nov 1976 Actual Funding:
Year _iount

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):
publlcetlsn.) .........................

Or Total Funding Amsun_:(sFr, 23,000) $9,193

COMMENTS;

: Design of methodology for estimating tile cost of passive noise abatement measures
on main highways and application of methodology,

Determination of problematic highway segments_ over 60, 69, 70, or 75 dR(A)

(via use OE a special consulting bureau).

I Determination of abatement eos_ per segment:- Cost per window design for noise installatio_

- Apprsxlmate number of windows per segment

Preliminary results indicate expenses o_ _.5 million 9wlrsfrascs per problem
kllomete_. On the basis of a detailed survey of the noise situation in Cantos

Burlch. a preliminary estimate of cohts for all Switzerland can be made.

Translated and transcribed from the original German.

UI



l[lghway Noise Other
_ost GermaNy

ProJee_ T£tla:
Traf£te Nol_e ae Dullc-Up Street Intersections

Performing Ocganizacion _amQ b Address: Sponsoring Organi_o_lon Name & Address:

Federal Institute for l[tghway Construction Federal Iltghway Ministry
Koeln, _ruehler Strasse I
West Germany

Principal Invesctgacor(s): Type of Research Program:

Dr, Siegfried UilrJeh
Funda_en_aZ

-- Developmen¢ (Componen_ or System)
Demonstration (Exp_clmOnc_1, Protoeype, or
Produe_ion)

Dace; Co_ipletlon Date: Measuremen_ Me_hodoiogy

Scar_ 1975

Estima_ed

Jan, i, Actual Dec. 31, I_78 Fund1og;

Year A_o_un_
' ProJecC Summary; (Brilefly'describe _he i_7fi (a_ual):

Roalss approach, expected or actual results, 1977 (budge:):
repor_(s) generated _nd _hc da_e(s) e_ 197B (forecast):
publication,)

Or To_al Funding ?a_oun_; (100,o00 DH)
_--............ _2_0 ........

Dependence of various noise parameters in vlcl.icy of atree_ in_erseetlo_ on tile type of
1_rsee_1on, the red-green phasee in the adju_cmen_ of tile_rafflc l_gh_; propagation
of _he nolse among _he structures by _he slde of the s_eot_ - Developmen_ of compu_1on
_eghods.

Translated and _runscribed from che original German.

122



Hl_hway Noise other

West Germany

Project Title:
Effect of Noise Aba_em_n_ Measures on _hc Eaae, Fluidity and S_f_y of
Traffic F10w

Pecfor_lng Ocganlza_ion Name & Address: Sponsor£ng Ocgantzatt_n Na_e &Addrcss:

Federal Ius_l_utc _or ltighway Construction Fedecnl [ii_hway Ministry
Koeln, Bruchler-S_rasse 1
We_ Germany

Principal Investigator(s): Type of Re_earch Progc_m:

Dipl. -Phys. Cucnter Reinhold
m Fund_ental

Development (Component or System)

Demo_stratJon (E_pe_mcntal, Prototype. or
Product£on)

Star_ Date: [ Cool,lotion Da_e: Heasuremenc Methodology

J_n. 1, 1916 Estt_ated
Actual Funding:

Yea_ _a_ount
Project Su==ary: (Briefly describe _h_ £976 (a=tual):

8o_ls. approach, c_pec_ed o_ a=tual results, 1977 (budge_):
repor=(s) gen_raEcd and =hc date(s) of 1978 (forec=s=):
public_tion.) ........................

Or Total Fun_ing Amount: (i00 000 DH)
............. $_ _400 .....

Classlflca_$on of nols_ abatemen_ measures in respect _o their effectiveness; determination

of the 4cpe_dence of the parnmetecs determlnin_ traffic flow on the type of no19c abatement

measures, their helght (noise-ucreenlng walls) and thcir distancc _o _h_ road. Heasurcd

i_ wlues: speed of vchlcles, distance between vehicles and to _hc side of the road,

TrQnslated and _ranacribed from the original German,
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Highway Noise O_her

Abbreviated Listings With Fundlngs

Bweden, Analysis of Vehicle Noise from Coarse Texture
Pavements, National Swedlsh Road und Truffle Reseer_h

Institute, Road Research Division, Feck S-58101Linkoeplng,
Sweden, Sponsor: Netlo_al Swedish 8ODd Admlnlstratlon, Faek,
S-f02 20, Sto_kholmp Sweden. O, Ander_son, Jan. 1973.
July 1076. $8,200. The elm _s to assess the noise level increase
due _o coarse Surface _ext_rQ pev0_entsp e, 8, su_fac_ dressings,

West Germany, Nolse Abatement in Streets Colleetion of Examples,
Chair for Traffle and City P1_unln8, Mulzlch Teehnfeal University,
Muenchen 2, Arelsstr. 21t Wes_ Germeny, speneor_ Federel Trans-
portation Hinlster. Dr,- lugl, Karl Glueck, June I, 1975,
Sept. 30, 1976. (84,000 DH) $35,616, El_boratlon of 8eneral
examples out o_ speei_l _ppli_nt_ons,

West Germany, _olse Protection on S_reets (Example Collectlou),
Teehnic_1 Unlversi_y of Huni_h_ ArelsBtrasse 21, _-8000 Hunlch
2, _e_t Germany, Sponsor_ Minls_r 7 of Labor, Postf_ch 100,
D-5300 _onn-Bad _odesber_, _est C0rmany, _r.- 1.8, Cluck,
Dip1,- Ing. Hiekel. Type_ De_ons_ratlon. 1975. 1977. (84,000 DM)
$35_6|6, Sel_et_onj preparation n_d representation of examples
of uoi_e abat_m_n_ on streets° The e_ample cellectlon is to
appear _s an appe_dlx to the 8ulde_ne "Noise Prote¢_io_ on
Street_" of _he Federal Ninlster for Truffle.
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Highway Noise Other
Czechoslovakia

Project Title: proposal of Regulstlons for the Physical Planning Documentation
from the Vlew-Polnc of Surface Transportatlon Noise Protection

Performing Organlzatlon Nam_ & Address: Sponsoring Organl=aclon Name & Address:

Research Institute for Buildlng Ministry of Construetlon,
and Archltectu_e, Prague 2,

Prague I, Letenska i, Ns porlenlm prevu l,
Czechoslavakie Czecheslovakls

Principal Invcs=iGato=(s): Type of Research Progra¢:

Ins. TDOR, CSc., Fundamental

-- Development (Component or System)

Demonstration (Experimental, Prototype, or
Production)

Start Date: Co_iple_ion Da_e: -- Nessuremen_ Hetho_olosy
Estlma_ed

1976 Actual ]7_ -- Funding:

Year Amount

Project Summary: (Br£efly des=rlhe the 1976 (actual):

8oalsp approach, expected or actual results, 1977 (hud_e_):

report(s) generatQd and the date(s) of 1978 (forecast):
publication.) ........................

Or Total Funding Kmoun_:
........................

CD_bTS:

• The Regulatlons for project organizations concerning _he physical planning

documentation (1. e. physical plans and projects) from the view-point of the
protection o£ excessive surface transportation noise including noise caused by
railroads

- involve the calculation of noise intensity (LAe),
determine the town planning measures and their _fflclency to limit the traffic
noise effects,

- determine the noise protecting technical equipment and aids connected with
the construction (noise barriers, noise proteetln_ bafflers, green area., noise
protecting precautions on buildings etc.),

- determine the method of "frontal orientation of unoccupied rooms towards the
nolse souTee11_

- involve a practical example of transportation nol_e protecting measures including
the considerations of economic consequences.

The annex to chase Regulations involves the requlrement on the sell fund in
connection with the noise p_otecting measures.

The mentioned Regulations are intended for project. Investorlsl, approving
and other orsanlzations similarly like for specialists from national oommfttes,

who in their work must deal with _he surface transportation noise problems and
environmental noise protection.
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llighway Noise Other
Netherlands

Projec_ Tltle_

The Eff_cc of Traffic Regulation in the Cities

Performing Organization N_m0 & Address: gponsorin_ O_g_nl=aclon Name _ Address:
_iniscry of Public Health a.d Environmental

Pro_ection

_rasterdam, Netherlands

Frlncipnl lnves_igator(s): Type of _esearcl_ Program:

Fundamental

-- Development (Component or _ystem)
-- Bemonstrntton (Experimental, Prototype, or

Production)

$tar_ Da_e: Com[31e_ton Da_e: -- Heasurement Me_hDdology
Estimated

1976 Actual ' Funding:
Year Ar_oun_

ProJecg Suw_ary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual resul_s, 1977 (budget):

r_port(s) generated and the date(s) oE 1978 (forecast):
publication,) ........................

O!r To_al Funding Amount:

CO_&_Eb_S:

The gill on Noise Abatem_n_ also includes measures to be oaken so reduce, as much as
possible, the noise nuisance caused by road traffic. These measures include the

: regulagion of the traEflc flow in the city, such as limlglng vehicle access to resldenclal

s_ree_s, barring cars from btLs and _ram lanes, opsnlng cycle rou_es, etc. These measures

w_ll also be consgdered partly _o Improve traffle safe_y in existlng si_uatlons (for

exsmpl_, rationallzstlon of old city centres). This project will also devlse traffic-
regulaClng m_asur_s whlcb can be applied in new suburbs.

Transczlbed from _he original.
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llighway Noise Ochoc
Netherlands

Project Title:
DeterminlnD Empiricl*lly th_ Influence of Road Surface on Noise Emissions

_PerforminD OrBanL_ation Name & Address; Sponsoring Or_anlz'acton 'Name & Address: '
[l_i_t_y of Transport au4 Public _k_
_sterdam, Netherlands

--_rlnclpal Inv_sclDa_orCs) : Type of Research Program:

Fundamental

Development (Component or STstem)
Demonstration (E_periment_l, Frototypep Of

Production) I

"Starclg76 Date: C°mi_leti°nActualEstimatedDate: --Year HoasurementFund_ng:HethodologYAmount i
Project Summary: (Briefly describe tile 1976 (a_tual):
Reals, approach, expected or actual results 1977 (b_dget): i
report(a) generated and the dace(s) of L978 (forecasc): i
publieat ion. ) ........................

Or Total Funding Amount;

_] One of the sources of traffdc noise is the interaction of tyres and road 8urfuco; especially
- when _ehicles are d_i_en at hiDh _peeds _er had road surfaces, hi_her nois_ e_Isalons c_n be

confirmed,

" l This project is intended to further investigate the influence of the road surface+ no_ oolywith regards to clio type of paving, but also its specific texture.

:

¢=
1
;!

g

t.

: Transcrlbed from the original,

i
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}Ifghway Noise O_her

ProJoct T_le:

Determining in Actual Praetlee the Influence of Speed, S_op Lights, Junctions

and Shnrp Curve_ on Nolse Em_|_n_

PerformiNg Ocganlza_ion N_me & Address: Sponsorln_ Organlzatlon Name & Address:
M_nl_try of Transport and Public Works
Amsterdam, Nether/ands

Principal Investigator(s): Type of Research Program:

Fuudamenral

-- Development (Component or System)
DemonstratJon (Experfmen_al, Prototype, or
Production)

Start Date: Completion DaLe: -- Measurement Methodology
Estimated

1976 Actual Funding:
Y_ar _ounr

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.) .........................

O__rTotal Funding Amount:

CO_NTS_

• _ This project is also intended to supply supplementary data to thau obuained from tile TNO
• research on noise emissions on mo_o_ roads, whereby epecial a_tention will he given to

city streets,

The result_ can he used to refine the method_ of prog.o_is and to serve as a basis for
traff£¢ control measures to be taken to reduce traffic noise,

Transcribed from the original.
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}tigbway Noise Other
Switzerland

Project Title: Study of the role ot vehicular noise emlasions on noise emmlsslona
(exposure) for typical traffic condlClons,

Performing Organlzatlo_ NaMe & Address: Sponsoring Organlzaclon _sme & Addrcss_
l{arrn PS Dr, E. J. Rath_ 8idg, Amt fur Unwelts_hutz, 3003 Bern
Wet_stolnstr. 71 im Einvernehmen mi_ d_r
3332 Russlkon (tie Bldg. Pellzelabtellung, 3003 Bern
Switzerland _wi_zerland

Prlnclpal Investigator(s): Type of Research Program:

Prof, Br, E. J. Rathe X Fundamental
X Development (Component or gystem)
-- Demonstrnc_on (Experimental, Protot_,pe, or

Productlon)

gtnr_ Date: Cor,pleclon Da_et -- Heasurement N_thodology
Estlmatod

i Nay 197g Actual 197fi Pundlng: ---
Year Amount

Project Surgery: (Briefly describe the 19"_7_ (actual):
goals, approach, expected or actual results, 1977 (budget):

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

publication.) ........................

Or Total Funding Amount_

CO_ENTS:

[

i I The result of _he work should contribute to answering cite quest|ons how and to what extent

i the noise exposure proceeding from traffic on th0 streets Is dependent on the emission

J

boundary values prescribed wi_h the vehicle type testing.

_" ' _I In thls BflnB_ t the study serves to te_ the effectiveness of the measures provided by _he

legislature up co 1982 for reducing the noise emission of motor vehicles.

Translated and transcribed from the original German,
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iltghway Noise Other
United Kin_d_ ..

Pr0jcct Title:
Assessment, Heaaurement and Prediction

P_rfo_ming Org_ni_ation _mo & Address: 5ponsortn_ Org_n_z_tion N_me & Addrc_s:

Dept. of EnvironnLent
Dept, of Tr_nsporta_ion
London, Un_ed Kingdom

Princ_p_l Inv_ig_tor{s): Typ_ of R_rch Program:

Fundamental

-- Dewlop_n_z_ (Component or $ys_c_)
.-- D_mon_r_nn (E_p_rim_ntal, Pro_o_ype_ or

Production)

$_rt Date_ Co_q_le_o_ Da_e: -- _lc_surc_cr_ H_chodo]ogy

1977 _st_ted
_ctu_l Funding:

year A_ol_n _

Project Summary: _Briefly de_crib_ th_ 1_7----6C_c_uo_):
go_ls_ appr_ach_ expected or _ctu_l re_ul_s, 1977 (budl_)_
r_por_(s) gon_r_d _nd _hc d_c_(s) of 1_78 Cf_rccas_):
pub!ic_t_on,) ........................

O_ Total FuE_din_ Amount:
Urban road t_f/lc _o_se. - .......................

Road construction noise, CO_'IE_TS_
V_bration,
Road and r_il traffic no_se.
Hoiee from _div_dual _l_d mixed ox_ernal noiso sources,
Construc_ion s_te noise,

i ¸¸

Transcribed from _he original,
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llighwayNoise Other
West Germany

Project Title:

Tim Economics of Noise

Performing Organlzat£on Namo _ Address; Sponsoring Ocganiz_tlon N_me & Address:

gnlversitat k_dl_ Deutsche Forschungsgemelnschaft

Institut fur Verkehrswissonsclmft D 5300 Bonn-Sad Godesberg
Albertus-Magnus-Plat_
d b 5000 K_In 41

West Cer_aqy
Principal Investl_ato=(s): Type o( Research Program:

Kentner, W01fganR X Fundamental

-- D_velopment (Component o= System)

-- Dem0nstraclon (Experlmen_al_ Prototype, or
Production)

Start Date: Co_qlletdo_ Date: -- Heasurement Hethodology
Estdmated 1978

1976 Ac=ual Fundin_:

Year Amoun !
ProJecc Su_umlry: (Brlefly d_scrdbe th_ 1976 (actual):

go_l_, approach, expected or _etual results, 1977 (budgQt):
report(s) generated and the 4ace(s) of 1978 (Eorecast):

!= publication.) ..........................

Or Total Pundln_ Amount;

Tileeconomics of nodao, especially road traffic and airport noise.

The l_dnd, effects, benefits, and costs of mea;Ls for reduclnR the noise level.
_le posslbillties of economlc nols_ assossment.

: ' Coat-beneflt analysis.

i[ The fdnancin_ of noise abatement strategies,

The economic aspects of noise abatement policies for the Federal Republic of Germany.

I

Transcribed from the original,

i
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Highway Noise Other

Wast _rmany
P_oj©ct Tltle:

Preventive Nolse Abatement Mon_ures by tho City of Nild_s]1_im

PerEo_mln80rganlz_tlon Namo & Address: Nponsoclng Ocganlzatlon Name & Address:
In,if.cute for Testing and Research in

Cons_ruc_do_l Tech_oloBy
_Jild_shelm. Hohnsen 2

We_t Germany

Ptlnclpal _nvcstlg_toc(s): Type of gesearch Pro_ra=:

Dip. InN. Gerhard Schelch
Fundamental

-- Development (Component or System)

-- Demonst_tJnn (ExNeclmental, P_o_oty_e, _r
Production)

Start Date: Co_ipletlon Dat_: -- Heasure_ent H_hodology

Hay i, 1976 _stimated
A=tual Funding:

Year Amoun_
Project _u_ar7: (Briefly desc_ibo tha 1976 (actual):
8oals_ approach, expected or actual _esults, 1977 (bud_et):

_aport(s) generated and tho date(s) of 1978 (forecast):
publlcaz_on.)

o_r Total Funding A=ount:

a) Recording of existing noise /evelB on heavily traveled streets,

b} E_ttm_t_on of anticipated no£ae l_vela after completion of exteflsfve reconstruction and
, repavln8 of streets,

c) ElaboraLlon of proposals for preventive notsa abatement measures.

:i

Translated and tranacribed fru_ the ori_In_l German,
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nighw.y NoiDe Other.
Abbreviated Listings

Switzerland. Countermeasures Applicable in Practice to Reduce
Exterior Noiae of Motor Vehicles. Interkeller AG/_A, 8052
Zurichl $wi_zerland. Y. Lebresene.

Swi_zerland. Characterizntion of _he Nofs_ _adfnted by Two
Commercial Vehicles in a Built-up Area Before and A£_er,
Interkeller AG/SA, 8052 Zurich0 Switzerland. R. Padoan,
M. Jacteur Monrozier.

!! Swi_z_rland° Acoustic Cvm_ort of and Noise Pollution by
i Retvr Vehiel_s. Interkeller AG/SA, 8052 Zuricb_ _wlczerland.
i R.J. Van L_gbten.

Sw_t_erlando External No_ i_ _d _ebi¢_ _

_ v_bi_ _i_ a_ ¢_t_i_d _e_t_
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Motorcycles

Japan

Pro_ecc Tl_le:
InvesCigatlve Study of the Driving Noise of the Motorcycle

Performing Organization Nam_ g Address: Sponsoring OrGanization Name _ Address:

Japan Automobile MsnuEaccurers
Assoelaclon, Inc,

Mocorcyele Noise Control Commlctee

Principal Invesclgator(s): Typ_ of Research Program:

M. gakamura Y. Sobnyashi Fundamental

T. Aoyama Y. Yokoyama --- Development (Component or System)J.Abe
Demonstration (Expeclmental, Prototype, orY. Sato
Production)

Start Date: Completion Dace: -- Heasurement Methodology
Estimated

1975 Actual Funding:
Year Amount

Project Su_.mary: [_riefly describe the 1976 (actual):

goals, approach, expected or actual results 1977 (budge_):

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

publication.) ........................

Or Total Funding Amount:

CO_O_ENT$:

: Surveys of motorcycle traffic volume on city streets in several areas were carried sac.

: A study of the scarring acceleration behavior of motorcycles was performed comparing them
with aucomoblies. The survey found an average share of 3.6Z of total traffic volume for

motorcycles as compared wlth a 04% share of the reglscered vehicles, If passenger ears
travel i unit from start in a uult of time, Class _V motorcycles travel 1,36, Class III

motorcycles 1.gO, Class II motorcycles 1.05, Class I motorcycles O,gS, heavy duty trucks

0.63, llgh_ duty trucks 0.81 and mln-trucks 0,83. Average first gear shift clmlng after

motorcycle starts was 2.8 seconds. Driving noise for different types of motorcycles at

different speeds were measured, Peak noise levels of motorcycle acceleration were compared
to steady speed driving noise levels. For Class IV and III peak acceleration levels equalled
steady drivlns levels of 55 kin/h, for Class II 45 kin/h,and for Class 1 35 km/h.

Report
"Motorcycle Noise Studies, Part II", March 1977, Motorcycle Noise Control Committee of the
Japan Automobile Manufacturers Association, Inc.

Transcribed from the original,
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Motorcycles
N_th_rl nn¢lR

Project Title:
Investigation of Noise Emissions of Motorcycles and Mopeds

Performing Organization Name & Address; Sponsoring Organization Name & Address;

Hlntstry of Public Health and Environmental
Protection

Amsterdam, Netherlands

Principal Investigator(s): Type of Research Program:

Fundamental

-- Development (Component or System)

-- Demonstration (Experimental, Prototype: or
Production)

Start Date: Completion Date: -- Measurement Methodology
Estimated

1976 Actual Funding:
Year A_ount

Project Summary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budge_):
report(s) generated and the date(s) of 1978 (forecast):
publication.) ........................

or Total Funding Amount:

CO_IENTS :

The amount of noise produced by cars and lorries is being investigated In another project;
the notes production of motorcycles and mopeds was excluded from consideration because of

, the minor role which the noise of motorbikes played in tile cacaphony of traffic noise, This
was due to the relatively small number of motorbikes on the road.

But now that this nu_tber is rapidly rlslng_ it has become necessary to include measurements

of motorbike not.e in the calculation of traffic noise levels, This is particularly true of
mopeds in the residential streets where cars have often been barred, but the air is still
ren_ by moped noise.

The purpose of this project is co supply the data seeded on ibis situation,

Transcribed from the original.
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Hotorboats
Netherlands

Project Title:
Noise Restrictions on Boats and Ships

Parformln_ Organization Name b Address: Sponsoring OrDanizatlon Name b Address:

Ministry of Public Healtb and Environmental
Protection

Amsterdam, Netberlands

principal Investlgator(s): Type of Research ProBes=:

Fundamental

-- Development (Component or System)
Demons=teflon (Experimental, Prototype, or
Production)

Stare Date: Compleclon Date: -- Measurement Methodology

/I Estimated
1976 Actual Funding:

Year Amount

_' PzoJecg gu=mary; (Briefly describe the 197"-_(actual):

goals, approach, expec=ed or actual resuics, 1977 (budget):

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

publfcat_on.) ........................

O.._rTotal Pu_dlng Amount:

'[hie project is designed to amass d_e information needed to formulate Implementation baaed
on article 2 of the Noise Abatement Bill, concerning noise nuisance caused by motorized

boats atld ships, and outboard motorat and by sound signalling. The project will make tins

• " of data obtained from previous research and, if applicable, apeelfica_ions used abroad in
aa_ting hOleS restrictions, and E.E.C. regulations or oth_r international arrangements,

_m_'_/____# Each type or category of motorized boat or sh_p investigated should be tested underrepresentative running conditions, at normal noiue levels, using approved methods of
noise measurement and observing any otber relevant aspects for tbe regulations to be

established, and for tile seine restrictions to be exacted in tbe continuod operations
check.

I

,I Transcribed from tbe original.
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Motorboa_B

Ahbrevlnted Listings

Sweden. Airborne and Structurally-Borne Noise in Pleasure Craft,

Volvo Penta, A_ Volvo Penta, S-405 08 Goeteborg, Sweden. 1974. 1977.
A study of exciting forces and their transmission in the hull. Optl-
mlzatlon of bedding and vibration insulation for engine, propeller, and

propeller transmission.

United Kingdom. _olse. Control HodIflcacions for the Yamaha Outboard

Hotor Enclosore. University of Southampton, Instltute of Sound and
Vibration Research, Southampton so9 5NH, United Kingdom. S. Koopman,
J Lea.

United Kingdom. Ship nnd Marine Technology. DEpartment of Industry,

London, United Kingdom. 1977. Acoustic design of ships, Propeller
excited vibration.

if
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Locomotives and Passenger Trains

West Corroany
ProJ©ct T£tle:

Conoluslve dat_ on exls_InS aound in_tlsslon from train noises

Performlng Ocg_ntzatlon Name & Address: Sponsoring Ocganizaclon Name & Addccss:

Institute for Sound and Vibration Technology Frae Nausa City of Sa_urg
Hat,burg 70
Feh_acnatr. 12

Wear Germany

Pctnc£pa'l invoscigacoc(s): Type of _essarch Pcog=a_:

Hanfred Kessler Fundamental

Development (Component or System)
-- Demonstration (£xp_clmen_al, Prototype, or

Production)

"Start Dace: _ Cemple_lon Da_e: -- Measuremen_ Hetho_ology

June i, i976t Estimated

Actual .l,,lv _1. 1_76 Funding:
Year _OUng

' Project 9u_.aat'y: (Sr/efly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budge:):
report(s) generated and the dace_s) of 1978 (forecast):

puhllcat _0n. ) ........................
O_r To_al Fund_..g Amoung:(6j00S DM) $2,544

i CObb'f S:
, _ Befoce the eonstrucgion of the planned " p & r" installation ag tile FAbsanstcasse RR

} station, _xe_u_1on of acoustic measu_omen_s go ggther eoncluslve data_
1

t

Tra.slated and transcribed from the origln_1 German,
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Locomotives and Passenger TrainsCanada

Pro_ect Title:

Noise Control of Railroad Car Retarder Systems

Performdag Organiz_tion Name & Address: Sponsor_n g O_ganization Na_e b Address_

University of Alb_rta Canadian Natlo_al Railway_
Edmonton, Alberta Wes_ero Region
Dept. of Mechanical Engineering 22nd Floor CN Tower, Edmonton
C_nada

Principal Investigator(s): Type of Research Program:

Oazy Faulkner Fundamental

Andrew Mloducbowskl __ Development (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Start Date= Co_lpletion Da_e: -- Measurement Hethodology

Summer Estimated Fall 1977
1975 Actual Funding:

Year Amount

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budge=):
report(s) generated and the date(s) of 1978 (forecas=):
publication,) ........................

Or Total Funding Amount:

CO_NTS:

The squeal emitted from car retarder system Is often Intense. _tese

i squeals are of a high frequency (2000-1000 Ilz), An attempt is being made to design

vlbraclon absorbers which will reduce or eliminate the vibration causing _be squeal,

Transcribed from the original.
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Locomotive8 and Passenger Trains
Netherlnnds

Project Title:
Study of the Emlsslon by Rail Veblcles

Performlng Organiza_lon Nama & Address: Sponsoring Organlzation Name & Addrcss_

Minlstry of Transport and Public Works
l_s_erd_m, Netherlands

Principal Inves_iflator(s): Type of Research Progra=:

Fundamentali
-- Development (Componen_ or System)

-- Demonstration (E_pertmental, Prototype, Or
Production)

S_ar_ Da_e: Completion Dale: Heasuromen_ Hethodolo_y
Estimated

'\x___• 1976 Actual Funding:
_ , Year Amount

Project Su_Jnary: (Briefly desc¢ibe the 1976 (actual):

"'i goals, approach, expected or actual results, 1977 (budget):
;: report(s) generated and _he date(s) of 1978 (forecast):j,

pub!tca_ion, ) ........................

Or Total Funding Amoun=:
........................

This project is Intended _o provide a greater understanding of the n01ae emissions Of tim
different types of railroad vehtclea presently used in the Netherlands.

_t When _he rel_io_ bo_w_e_ _oise _misa_o_s a_d noise regls_ra_io_ procedures has hoe_

clearly established, reliable prognoses can be se_ up on noise loads around railroad,
_ram a_d tt_dergroll_d_r_k_.

First of all, trains, locomotives and freigh_ cars w111 be investigated. The next stepla _o deta_tne tile aap_rate la_lueacea on _ola_ levels of moEo_a_ brake ayatems, wheel
to rail contact, and a_Ificlal s_rue_ures floc]las {ir_d_es_ _unnels and _ly Over croasi_gs.

¢,

it The las_ phase of _bia proJec_ _ill investigate _he necessity and the possibilities
and the consequences o£ changin_ the rolling acock in use or ctle tracks, or both,

!:

i_ Transcribed from _he original,
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Locom0tlves 6 Pa_Benger Tradfls

Uni_e!tKingdom

Project Title:
Factors Affecting Railway Noise Levels in Realdan_ial Areaa

PerEormtng Organization Name & Address: Sponsoring 0rganizacion Name & Address:
Institute o£ Sound g VibraClon Reeeareh

Southampton
809 5NH

United Kingdom

Principal Investigator(s): Type o[ Rese;_rch Program;

J. G. Walker Fundamental
-- Development (Component or System)

-- Demonstration (Experimental, Prototype, or
Production)

Start Date; Do_q_letion Date: -- Heasurement Methodology
E_tfm_ced

Actua_ Funding:
Year

_ount I
Project Summary: {Br/e{ly describe the 1_7_ (accuol):
goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the da_e($) oE 1978 (forecast):
pub!ice riOno ) ........................

. Or Total Funding ,L_ount:

COW,dENTS;

In order to be able to estimate noiBe levels In reaidentdal areas it ds Important =o

underB_snd the mode of propagation of r_llw_y noise in open ground conddcion_.. Exper_ment_
' were conducted to _nveB_lga_e the effecg of troth type and spoed a8 well as df_tance from

the track on measured nolee lev_la. Th_ presence o_ out,lag8 and embankraentB as well os
_he houses themeelvee also affect tile noise levels. Data are presented which show _he

affect on all these parameters and _ simple procedure da eutltned that allowe the maximum

: : _olBe level at any poBdtfon dn _ reside_la_ area to be estllna_ed.

Transcribed from the orlglnal.
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Rapid gai) Tranuit
Japan

Project Title:
Study on dm Prevention of Noise and Vibration Relating to Eligh Speed Transport Facilities

! Performing Organization Name & Address: Sponsorlng Organization Name & Address:
Noise Section Tokyo Metropolitan Oovernmont

i Research Institute for Environmental Protectlor i-5-3, Marunoucbl

Tokyo Metropolitan Government Cbiyoda-gu
7-2 Yurakucho Tokyo

Chlyoda-Ku, Tokyo. Japan
Principal Investigator(s): Typo of Resnarch Program:

S. Nakamars Fundamental
Y. Uehara

Development (Component or System)

---X--Demonstratlon (Experimental, Prototype, or
Productlon)

i_ Start Date: Completion Date" Heasuremen_ Metbodo]ogy

il Estimated 3/_9 --

4/77 Actual Funding:
Year Amount

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budget): (_3700000) $2.569
report(s) generated and the date(s) of 1978 (forecast):

7! publication.)
_ .........................

i] Or Total Funding Amount:

i .........................I CO_g.fl_grS:

] The following study will be conducted aiming at the prevention of noise and vibration by
_1 she Tohoku and Joetsu super-express railways, constructional plans for whlcb are now In

1 progress_

., I, Generation of noise and vibration and characteristics of the propagatlo_ of noise and

vibration wil ! be analy2ed according to rail structures and running conditions, using data

i from the super-express ratlways presently In operation and results of tile actual measure-meg_ o_ _he _ol_o and vlbrnclon within a model test sectioN, and tile stage of tile dlstrl-
f? button of tbe'noise and sound will be assessed.

i:l• 2, Investigation dnto a me_hod to reduce tire noise.

I
_ 3. Testing with simulated models, tile effect of noise distribution due to rail structures and

_he lay of the land will be studied.

! 4. By combining projects, i, 2 and 3, forecast tile effect of super-express railways on the
;! local environment, and assess tile problems to be met.

)

i;
,2

i

_,; Translated and tran_crlbed from tile original.
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Rapid Rall Transl_
Japan

Pro_ect Titlo:

Study of Railroad Noise Reduction by Noise-Proof Wheels

Performing OrganizationNam_ & Address: Sponsorlng OrganizationName & Address:
Teito Rapid Transit Authority ... 3-19-
6p Rigashi Ueno,-Taito-ku, _okyo Transportation Ministry of Japan

Sumitomo Metal Industries, Lid .... 15- 2-1-3 Rasumi_asekl, Chiyoda-ku, Tokyo
5 Kitahama, Htgashi-ku, Osaka

Principal Investlgator(s): Typ_ of Research Program:

Nr. Kei Satoda .... Teito Rapid Transll Fundamontal

Authority .._ Development (Componentor System)
Hr. Mitsuo Suzuki ....Sumitomo b]etal x Dem_ns_raLJon (Emperimental,Prototype, or

Industries, Ltd. --- Production)
S_ar_ Date: Completlon DaLe: -- Heasurement Hethodology

Estimated Mar. 1976
April 1975 Actual Mar. i_76 Funding:

Y_ar Amount
ProJec_ Sums,arM: (Brleily d_scribe the 1976 (actual):
8eels, approach,expected or actual results, 1977 (budget):
report(s) generatedand the date(s) of 1978 (forecast):
publica_ion.) ..............

Or Total Funding Amount.$22{2_O .........
In recent years the noise pollut_on _--.... L ...... 'IYoq 60jO00, O00)....

of railroad vehicles has become an im- CO_ENTS:
pbrtant social problem to be solved

urgently. With the test and research subsidy allocated by the Transportation Mini-
stry of Japan, Teito Rapid Transit Authority and Sumi_omo Metal Industries, Ltd.
have investlgaLed the vibratlon and noise characteristics of several types of
sound-proof wheels and carried out the field test with test vehicles, in which
inside and outside noises of the vehicles were measured. The results shows that the
resilient sound-proof wheel c_n reduc_ noise measured under the ear body floor
from 3 to 5 decibels and the damping sound-proof one can _iso reduce from 1 to 3
decibels.
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Rapid Rail Transit
Ja_nn

Project Ticle_

Noise Reduction of Shinkansen Railways

Performin_ Or_anizat_on Name & Address_ Sponsorin B Organization _an_c & Addru_s:

Jai_anes_ National Railways

1-6-5 Marunouchi Chiyoda-ku

i Tokyo JAPAN

i Princ_p_l Investiga_or(_): _yp_ of Rc_earch Program:

T.N_ura_ M,Ebata, S.Rono, T.Takahash±, Fundamental

T,$one, F.Saito and H._umagai, -- Deve)opmen_ (Component or System)

DemonsLr_t_on (Experimental, Prototype, oc

J Production)

St_r_ Date: Completion Dat_; -- H_a_ur_incn_ _e_hodology
Estimated _arch i979

i April, 1974 A_tual Funding:
Project Sugary: (_r_e_ly d_ribe the 1976 (actual): _ 2,000,0_--f'/342
_oais, _pproach, c_pected or actual r_sul_. )977 (budge_): undecided but w_ll be cont_l_ued.

; _eporc(s) _eneraced nnd th_ date(_) o_ _978 (for_cast):undec_ded bu_ _ili be continued.
publica_on.) .........................

Or Total Pulldiiig .._ount:
The aim of thi_ pro_ect is _0 reduce .........................

th_ Sh_nkansen no_se so tha_ 1c may COMMENTS:
satisfy the Environmental quality Standard_
£0r _hinkans_n No_se. The results und

_he approaches can _1_o be applied to the noise reduction for ordinary r_llways.
The t.,¢_in noise is radiated _rom various portton_, but theiT co_tribut_ons to _o_al _o_se
_ no_ clarified, In this _tudy_ _he noSse 6hare_ of various portions have be_n estimated
_nd t_le guideline on _o_se Teduction _nd _he counte_asures _o_ e_ch source _e stud_ed

on the basi_ o_ the estimation. A_ one of the COUnte_BU_eG, _ound lnnula_lon wall has
been lnves_igated _n dec_il _ncl_lding no_se _dia_on due _o w_ll vibra_lol_.
'l_e results obtained ara as follows;
_) The noise radiation due to vibra_ion of _all makes l_ttie contribution _o overall _rain
noise, _f _he w_ll has the thickness of 20 cm or more and 3 m hight.

2) For inverse-L type nc_se _n_ulation wall the no_se coming out of the gap between _he
edge of the wall and car body can be reduced _everal dB by means of sound absorbing panel
installed vertically _t _he edge of _he w_ll.

3) l'._en the noise _nsulation wall are constructed by the light material excep_ concrete,
_he v_bra_on of the wall _s _uch greater _llan one of the concret_ wa_l in the _ow
frequency _ngep so that vibra_ion isol_t_on must be _ak_n _nto consideration.
The re_ul_ obtained in this study have been repor£ed one afte_ nnother i_ _NTER-NOIS_
sin_e 1974.
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Rapid Rail Transit
United Kingdom

ProJec_ Title:
Tyne and Wear Hetro-Noise Control

Performing Organization Nam_ & Address: Sponsordng Organiza_on Naale & Address:

Rupert Taylor & Partner_ Ltd, Metro-Cammell L_d. Birmingha_
113 Wes_bourne Grove Tyno and Wear P,T.E., Tyne and Wear

Westinghouse Brake & Signnl Co. Ltd.
London W2 4UP United Kingdom Chippenham

Principal Investigator(s): Type of Research Program:

Rupert Taylor -- Fundamental
Dev_lopmont (Componen_ or System)

-- De_onstration (E_per_men_al, ProLotype, or
Production)

StarC Date: Comple_ion DatE: Neasurement Methodology
Esti_ated 1978 m_ |

1973 Ac _ual FundLn_ : I

Year Amoun_ IProJ_cL Sum_ry_ CB_iefly desc_i_ th_ _ _

Or _ _di_ Am_n_ $_
............. X_OOO_ ........

C0_IENT$: Work carried out in a consul_ancy
capacity

Design and development of quiet rapid transl_ vehicles including ancillary equipment and
_vll engineering a_pocts of gunnel design.

S_age 1) Noise Burvey o_ Europoan Rapid Transl_ Systems

: ii 2) Developm_n_ o[ Prototype vehicle _nd dovelopmen_ of nodse reduction modiffca_ion
_o ancillary equLpmon_.

3) Acoustical _os_flg of prototype and mo_surem_n_ of _unnel acoustical properties

Transcribed from the orlginal.
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Rapid Rall Transi_

P_oJcct T£tle_
Active Noise Abatement Heasures at High Velocity in _neel-Ra_l Technology

Performing Organiza_ion Name & Address: Sponsoring Organization Name & Address:

Environmental SyBCO_j _nc, Federal _l_ister for Research and Technology
Muenehen 81_ G_esener S_r_sse 4-6

Nest _rmany
,=

Principal Invest_gatoc(s): TFpe o_ Research Program:

;. Dr, Ing° Karl-Heinz Jendges Fundamentalm
Development (Component _r SFstem )
Demonstration (_xpectmeNcal, P_ototyp_l or
Production)

Start Da_e_ Co_zplQ_ion Da_o_ _ HeaBuremenc HethedologF
E_tima_ed

July 1, 1975 A_tual jpne 30, 1978 Funding:
Year Amou_t

ProJec_ $u_ana_y: (_r£e_l F describc the 1975 (actual):
Boal_ approach, expected or actual results, 1977 (budge_):

report(s) generated and the dace(s) o_ 1978 (forecast}:publication.) ........................

, Or Total Funding Amount:(630,000 DH) $267,120

i CO;'_XNT_
1;i

The aim of this is a basic study of the possibilities for active noise obatement
project

procedures at high voloclty in wheel-tall technology. The most promising Idenss out of

] aliBt Of suggestions on noise abatement, are evaluated in _Qgard to eficetlveness, and
N their structural Eeasib£Zity Is checked, _ecom_endatlon_ on £ur_her preventive measurer

' _ are submitted, The _esu_cs oE this research project form the basis for the experlmen_s co2

_ be conducted in a eecond phase wi_h the selected ideas up to speed_ of 250 km/h.

I

d

Translated and transcribed Erom the original German,
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Rapid Ra£1 Transi_

Nose Germany

ProJcc_ T_tle_
Active Noise Abacemen_ Hensures at 8£gh Velocity by Whe_I/Rni_ Technology

Parfot'mln80rsan£zn_£on Name b Address: 8ponsor£ng Ors_nlza_on Nam_ &Addrcss:

Federal Railroads - G_n_ral Offlce Federnl Minlstry for Research nnd T_chnolosy

M_inlch, Wes_ Germany

Frlnctpal Znvescigaco_(s); Type o_ Research Progca=:

Fundamen _alDipl. -In8. Ralner K_efmann m
Develvpmen_ (Camponen_ o_ System)
Demo[ls_aE_on (._pe_Imen_a1, P_oto_Tpe , or

S_a_ Da_e: Compl_on Da_: Measuremen_ M_ho_olo_y

Jan. i, 1976 Estimated Dec. 3_, 1978 --

Actual m Funding :
"/_nr Amoun_

Pro_ec_ 8u_'_': (8r_-ef_y _e_cr£bc _h_ 1976 (actual):

8o81_, approach, expected or a_ual _esu1_s, 1977 (budget):

r_po_(s) genera_e_ _nd _he d_e(s) o_ 1978 (forecast):
pub1_ca_±Ono )

(423,080 DM)
Or Total Fund_n_ Amount: $179,352

In ttl_fr_ra_t_o_kof thls research project, _he posslbili_les for ac_v_ no_se abatemen_ _re to
b_ thoroughly _ud_ed _n wheel/ra_l _echnology a_ h_gh v_loc_s. Th_ fundamental research

' 18 _o build on _l_epreliminary work already accompllsh_d. The mo_t prom_sln 8 _deas from a
I_ of an_£-nvlse su_8_s_cn_ nre to b_ evaluated in regard _o probabl_ effectiveness.

Th_ p_ac_cab_l_y i_ to be e_a_l_ned a_Idreco_Lmenda_ions a_ t_) be _ubm_tted for future

preventS.viim_a/st;r_8,

Translated and transcribed from the original German,
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Rapid Rall Tranait
Wes_ Germany

Project Tltio:
Passive Noise Abatement Measures for Rlgh Speed Systems by Heans of Wheel/Rat1
Technology

Perfocming Org_nizacion N_mQ & Address: gpon_oring Organiz_tion Name & Addr©ss:

Fedsral Railroads Federal Minister for Research and Technology
Central Office, Hunich
Hunich 2, Arnulfstr. 19
West Germany

Principal Invostiga_or(s): Type o_ Research Program:

Dip., -Ing. Rainer K_efmann Fulldamentalw
m DeveIopmen_ (Componen= o_ System)
-- Demonstration (Exp_imcn_al, Prototype. or

Produc_ion)

5tart Date: Comple_lon Da_e: Measure_en_ Hethodology

1, 1976 Estimated Dee. 31, 1979 m
Jan. Actual Funding:

Year Amount

Project Sur_ary: (Briefly describe _hu 1976 (actual):
goals, approach, expected or actual r_sults, 1977 (budge_):

,, report(s) generated and chc d_te(s) of 197g (forecast):
publdcatlon,)

Or To_al Funding A=cunE: (2,500,000 DH)
_-- ............ $1,060,000 ......

In the framework of this research project, the £nslghta gained from an already completed
project regarding _he effectiveness of p_sslve noise ahotemen_ measures for high veloclty

wheel/r_ll traffic systems are to be broadly _xam_ned and compelted in particular, sound
screens on drive vehicles and wagons are to be s_udied as well as nols_ shields in fron_

of _he wheels, damping elements on the _raeks, varla_ozl_ of the sound scr_snlng wall; and
the levels of effleac_ty are to be determined.

Translated and transcribed from the original German,
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Rapid Rall Transit
Abbroviatod Li_tlng8 With _undlng

Japan, Research on sound_barrler walls for th_ Shlnkanson+ Japanes_ National
Railways, 6-5 Marunouchl 1-Chomo, Tokyo, Japan, Type: Dewlopmont. 197_
1980. $7,342 (2 mi111on yen). Research on th_ noise genoratlng m_hanlsm

and chock-up on th_ effects of sound-b_rrler walls of various shape_ with
model carbody a_d speaker sound waves employed.

Japan+ Resoacch on noIBe _elloratedby coNcr_ Btcucguro oN th_ Shlnkans_n.
Japano.e Natlonal Railways, 6-5 Marunouchl l_Chone, Tokyo, Japan. TypQ:
Demonscra_lon, 1977. 1980+ $91,775, (25 m_lllon yon). S_udy on th_ des_gnlng of
concrete _ruc_re (vladu¢_ for track olev_lo_) w_h _h_ vlow to minimizing
the no_e there[tom.

Jsp_+ R_cch on no_a ori_£n_ed _n con_e¢_on with power colloid|on on
the _hinkansen. J_panese N_cional Ra$1ways, 6_5 M_runouchl l-Chom_, Tokyo,
Japon. Type: _undamental, D_velopm_n_° 1977. 1980. $44_052, (12 million
y_n). Contclbutlon of the sparkln_, _he shuffling sound and _he _wl_h_ng
sound _o _he no_se generated in connen_lon w$_h polter ¢olloctlng nnd analysls
of the gonorat_ 8 mechanism.

Japan, Owrall testln_ to abate the _hlnkanso_ noise. Japanese Natlonal
Railways, 6-5 M_runouch_ I Chom_ Tokyo, Japan. Typo: Demons_ratlon+
1978. 1980, $293,680_ (80 mil1_on yen). The _rolley w_re, ro111ng _ock,
tr_¢k _nd _truc_u_es Lha_ hav_ be0n gested e_p_ra_ely ac_ _the_od _ogether
and th_$r combined effect in nolso aba_ement i_ being te_ted,

Japan. E×perlm_nts to abate and _nal_ze wheel 11oI_e usln 8 _estln_ In_t_llatlons.
: Japan_o Nac$on_l R_lwaya, 6-5 Marunouchl l-_l_m_+ Tokyo, Japan. Type:

Fundamental, Developm_nL. 1977. _978+ $44,052+ (12 mi111on yen), Using
whe_1 ax]_ running testing irts_l_atlon and bogle runolng testing i_s_allatlon.

by various kinds of wheel load, bogle, _,
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Innovative Guided _ss Transit

Japan

Pro_ec_ Title:
A Vibration Reducing _asure Adopted where a Tunnel Runs Close to a Theater

Pet£ovming Organisation Name & Address: Sponsoring Organization Name & Address: ri

The Institute of Industrial science Teito Rapid Trsnst.t Authority !4

The University of Tokyo I0-6, Nlgsshi Onno 3-_iome
22-1, Roppongl 7 Whoms, Minato-ku Tatto-ku i

Tokyo, Japan Tokyo, Japan i

Principal Investigator(s): Type of Research Program:

Prof. Chosbiro Tamura (Tokyo Univ.)

Mr. Akio Oikaws (T.R.T.A.) -.X. Fundamental
--E. Development (Component OF System)

..2L Demonstration (Experlmencai, P[otocype, orProduction)

Starg Date; _ Comple_ion Da_e: -- Heasuremeng Methodology

I Esglmated

Oct. 1974 Actual N_reh 1_7 0 Funding:
Tear &'noun_

ProJec_ Nu_a_ary: (Briefly de,¢ribc the 1976 (actual):
goals, approach, expected OF actual results, 1977 (bud_e_):

i! raport(s) generated and the date(s) of 1978 (forecast):
, publication.) ........................

Or Total Funding Amount: (30,000,000 Yen)
__ ---"............ _LIO_i_0

;_ CON>_NTS:

When undertaktn8 construction of the subway Yurakucbe Line, ws bad to eonstruc_ a now underground

il station about 1.5 meter from a theater. And it was extremely Important to cut out the
only away I

wave vibration propagating from the tunnel to _he theatre. We succeDsfully achieved the atm bysuppor_ing the track on a pile hasulated from the _unned structure; the plle worked to scatter

the vibration in_o the soil below _ho tunnel.

i" On putting the llne into revenue service, we _ade a series of messuremenca on the aolld-borne
sound and made an analysis of tileway the vibration propagated from the tr_ck to the pile, soil,
back to the tunnel and then on to the wall and slab of tile theater building,

z:l
%
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Innovative Guided Hnss Transit
Netherlands

--Projec= Title:
S=udy of the Noise Emission of Different Types of Trolleys, Subways, and =he
llke

Performi.g organization Name & Address: Sponsordng Organiza_ion Name & Address:

Minis=ry of Transport and Public Works

Amsterdam, Netherlands

Principal InvesKisator(s): Type of Research Program:

Fundamental

B Development (Component or System)
Demonstr_LJon (E_pe_Imental, Prototype, orm
Production)

Start Date: Complet_o_ Da_e: m Heasuremen_ He_hodology
Estimated

1976 Actual Funding:
Year Amount

Project Surmarl,: (Briefly describe thu 1976 (actual):

goals, approach, expected or actual results, 1977 (budge_):

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

publication.) ........................

O_rrTotal Funding Amount:

r COHMENTS:

This proJec_ is oriented to public _ransport in srban conditions. Heasurements will be

made nccording _o the methods es_abli_hed in a previous project.

.... In the second phase, the separate sources of noise will be investigated, such as wheal

i _o roll contact, bridges and tunnels, rounding s curve, etc, Thereupon an investlga_Ion

of possibilities for noise abatei,ent will take place.

I _ Transcribed from =he original,
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Innovative Gulded Mass Transl_
Netherlands

Project Title:

ge_Qarch on Noise Zoning Along Tramways

P_rform_n_ O_ganlza_ion N_mo & Address: Bponsorlng Or_anlz_tlon Name & Address:

HInls_ry of Public l_enlth nnd Envlronmentnl
Protoction

Amsterdam, Nc_herlnnds

Prlnclpal Znves_Igator(s): Type Of Research Program:

Pundnment_lJ

i Development {Component o_ System)

-- Domonstr_tJon (Experimental, Prototype, or
Productlon)

S_ar_ Date; Co_J[lle_ion DaL_ m He_suremen_ M_thodo]ogy
Estimated

1976 Actual Funding:
Year Amount

Project 5ue_ary: {Briefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget);

report(s) gen_rnted and the daLe(s) of 1978 (forecast):

iI publlcntdon,)
_ Tocal Funding Amount:

COW,tENTS:

T_is project involves the parameters of _he noisy zones to he established around tramways,
In the cities, tramways ar_ o_ton combined with th_ city streets, hut in _ho suburbs and

outside _he cities trnms often havon s_parate rou_e, This proJ_c_ is mostly concerned
with _hese _rnm rou_es,

ThQ second phase will investigate noise-aba_ement measure_, in conjunction if possible
with reBe_eh already conducted by th_ public transport comp_nies,

Transcribed from the original,
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Innovative Gulded Hass Tranult

" Abbreviated Listings

:!

West Germany. Studies for the Reductlon of In_ernsl and

Sxternsl Noises Generated b F Rail Transportation Systems

_ in City Traffic - Pre_dmi_ary Study: Noise. Research
_ Association for Underground Traffic Installations, Dusseldorf

30, Mozartstr. 7, Wesc Germany, Sponsor: Federal Hinlwtry

l for Research and Technology, April 1, 1975, Nov, 30, 1976.

West Germany. Research Regardin 8 Abatement of External and

Internal Noise in Rail Transportation Systems in City Traffic,
Insgl_ute for Ground Transportation, Berlin 12, Strasse Des
17 Junl 135, West Germany. Dip.- Ing* Paul Wimbe. Dec. 31,

1975. Feb. 98, 1976. Sorting, assembling and analyzlng of the

llterature on the following main poll_ts: rolling noises, curve
noises, percussion noises; causes and effects: infraetructsre,

superstructure, track, wheel, wheel housing, loNlc.

1'
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Trnn_la_ed and transcribed gram the original German.
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Rail Hodel Analysis and Predletlon
West flerm_ny

ProJcct Title:
Noi_ Immtes£olls in Fulda Townehip AJong Exis_iog Railroad Tracks and Along
the New S_retch Being gudl_

_PeriormiNg O_g_lliz_tdon _me _ Address_ Sponsorinc O_ganlz_ieN N_me & Addrc_s_

_Igi _ Engineert geologies1 In_it_ _er_s_ _der_i Ral_sds
_d_de_ _r_a_r_ Wes_g_n_
_e_l_ Wes_ _r_a_y

_ip_ _n_ _d_r_e_ _und_e_
"_ Developmen_ (Component or Syscem)

Demonstration (Experimencalp Prototype, er
Produccion)

S_ar_ Da_e= Comple_ion Da_e_ -- Heasuremen_ Methodology
Estimn=ed

Actual Funding:

Year Amount
ProJec_ Summary: (_riefly descrlba _he 1976 (ac=unl):

goals, approach, oxpee_ed oz actual resu1_s, 1977 (budge_):

report(s) generated and the date(s) ef 1978 (forecast):
publication.)

Or Total Fundlog Amount: 430,000 DM)
............. L2d2D ........

Heasuremen_ of present noLee ltRmtssiens in Fulda tow_ship, No|0o lmmissione by eounds of
paesl_g railroad _rfldns. Hens_remen= of noise Immls_ione. Predlo_don of sound i_nleslons

up _o the year 1990. Proven=lee measures against no_se, Effec_ of noise.screen walls
along _he new oons=_uc_ion _tr_ch in the vdc_nd_y of inhabited areas to be protected.

•,: Propo_el_ for noise eba_ement.

Translated and transcribed from _he original German,
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Rail Model An_lysls _ Predlc_ton
Swedc:l

Prpje.ct Tl-t.l_:

!i Ilrtppirlt: of n_Jzm from railroad Lrnffic I_rld plumlJ:l_: of .wamumo RcaLn:_L tliJ_; Iwi#_

PI!t'/Ol'lllJllg (Jrganizatiull i_I_liiio _ d_(l(Jl'ufl_;_ SI)fJllllIIi"_llt Ol*tlill[?,il[.,loll N,11tla & Addrvt;t;:

l_nvlz'onmeutaI and lhltiic
I

flealth Admt:ll:_tration of

Stockholm, S_,'eden

Pz_aC_lml invest/racer(s): Tylm of Rcsearcll Program:

]etlndzllnollt _ l

- . -- __,_ l)(,_vuJf_pIllt!Ilt (SOllli)onottL or SySI(_III) i

-- ])¢'ltlOll!itraLlon (Ex[l(!rJt:,._lltalt ProLo_,po_ o. i

Produccto.)

Start lhll:(l: COll;]lJ_l:lo31 I)al;e: .-- Ho,'llltll'(tlltUllL lFJtho¢toloty

Estlmated .... 1_._ f___

1976 actual I'Ulldiltg : :
---- , Yenr Amoun_

}'roJec_ Sum,.:tt'.V: (IlrlefJy descrlhc the "{91'6"(actual):
lloals, appt'oach, expected or actual rosults, 197_ (but]_et):

reporL_s) tenerntud and tile date(s) of J970 (£orec¢l_t)_
publication. ) .........................

O_ ']'oLa] Fulld;[ll _ AIItOOIIC=

COHI'IENTS

The pzoJcct conLalno tile followlng h_adlinou:

I. ConsLaeuotjon of a c._Iculatlon modol for prodicLln_ i*olse from

_ • _ail_.oad traffic.

• 2. _"_y to I'|nd limits £or _allroad nolse.

• _. _ggur.L meuures to fulfill tho re_lUl_'e:,enLs.

4* Coluulato the costs within Stockholm i'o_ muaure_ _Jmqt r_ilroad nolso.

A working group within the towr* of _3tockholm hao boon set up for 1.hi,£ proJcct.

_i Rop_esentatlvos from tho Natlon=l F;rlV1_onmontal Protection _oard and Lho
.: S%a%e _ailroad Authoritlea _re a_aoclatod with the group.

: _7,



Rail Model Analysi_ and Prediction
Abbrevlated Listings

Norway, Methods for Pro_nosln_ Noise From Railways,

Laboratory of Acou.tlcs_ Norwegian Institute of Technolvgy.
Trondhelm. Norway. 1980.

Un1_ed Klngdom. Nelse Predlc_ion Method £or Fast Electrlc

Trains. Bulldlng Research Es_abllshment, Aylesbur_ Bucklng-
hamshlra, Nnlted Kingdom°
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Rall Noise Other
Sweden

Project Titl_:
Comparison of Noise from Two Railway Transformer Ststlon of
Different Size. Noise Abatement Measures,

Performing Ors_nlzatlon N_Q & Addross: Sponsorln S Or_nlzntlon Na_e & Addross:

IFM Akustlkbyran AS

Warfvinges vag 26 The Swedish State Railways
S-112 51 Stockholm, Swsden

Principal Investlgator(s): Type of R_so_rch Program:

FundamentalSofas Wes_erberg
_v._. Development (Component or SysEom)

Demonstration (Experimon_al, Prototype, or
Production)

Start Navel Co_,ple_ion Da_e: m HeasuremeR_ Methodology

1976 Estimated

Febr Actual Hay 1977 Funding:
Year _ount

Pro_ect Su=_nr7: (Briefly describe _he 1976 (actual): (45.000 Sw Crs) $I0,139

goals, approach, expected or actual resul=s, 1977 (budge=): (20.000 Sw Crs) $ 4,506

zepo:t(s) g_neratcd and the date(s) of 1978 (forecast):

publication.) ........................

O_._rTotalYundln_ Amoun::
The railway transformer s_atlons .............

generate electrical power of IS 2/3 gz CO_hTS:
for the _silway system. The increased
use of short distance trains with good

acceleration has caused the need of enlarged transformer stations, Is one case
the larger station has caused more environmental noise than the former _maller
station, Complaints have reached both the local heal_b authorities and the Swedish

State Railways.

The task was

1) to investigate the increase in environmental noise level because of the

enlarsement of the station

2) to suggest noise abatement measures to restore the noise level situation

before the enlargement with some reserve for further enlargements.

The task was solved by
l) measurements at the enlarged station,

g) measurements st another station of the same type and size as the former
non-enlarged station,

3) comparlsons of environmental noise levels

4) suggestions of different combinations of noise abatement steps,

Different sound sources as transformers and cooling fans were regarded as well

as the operatlns time for each source. The enlarged station produced 9 NVA out

of 30, the s_alfer 3 out of 9 on an average. The raise in environmental sound
level was found to be within the interval 4-6 dg(A) both in maximum, minimum and

equivalent sound level. The proposed noise abatement measures contained the use
of ventilation out-and inlet dampers and outdoor absorbing screens in different
combinations for a IS dB(A) reduction.
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R_il Noise OLber
Sweden

ProJec_ TItle:

Survey of noise from railbound traffic In Stockholm

Performing O_g_nlzacion Name 6 Address: Sponsordn s Organizacion Name & Address;
M/I_o_ ouch Ealsovardsforvaltningen MltJo- orb llalsovardsf6rv_ltningen
Pack Pack
104 62 STOC_IOLM 17 104 62 STOC_IO_[ 17
Sweden

(local ]maltb autborities)

---Principal Inves=igacor(s): Type of Research Program:

O-in s S_en W_bJstrom Fundamental

x Developmen_ (Componen_ or System)
-- Demons_ra_lon (Experimental, Protocype, or

Production)

S_ar_ Dace: Comple_ion Da_e: -- Heasuremen_ Methodology
Estimated _. _1. lq78

Oe_.8, 1976 Actual " Funding:
Year Amount

Project Su,u_ary: (B_iefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budge_):
repor_(_) generated and _hc date(s) of 1978 (forecast):
pubilen_lon,) ........................

Or Total Funding Amount: $50,000........................

COM_IE_S:

For rome years there have been in Sweden guiding rules for physical

plannlngp considerlns road traffic noise (Urban p_anning and noise fro_ road traific,

" The na_lonal board of urban planning, repor_ nr. 22. 1972).

_ese guiding rules are used by tile S_ockholm City administration for the

present even for noise Erom railbound traffic, Examples of noise reducin_ steps _hat

have been _aken in S_ockbolm are noise barriers (embankmen_a and walls made of wood,

s_esl or concrete) and exchangiog of windows.

Transcribed from the original.
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gall Nodae O_her

Wos_ Germany

Pro_e¢_ T1t£e:
Tunnel with Only Slight Covet (Subway or "L" T_aln, Water Mains, etc.)

Pecfocmlng Ocganizaclo_ Name & Addcess: Sponsoring Oc_a.lz_¢_on Name & Addc_s_

gpe_lal R_search Aren 77 Cerman geaoa_ch So_lety
"R_ek Hechan£cs 'f, Kaglsrube U. Federal Tran_por_tlon Hinfgtry

Ka_is ruh_ Richard-Wllls_aet_er-_le
West C_uany

Pcln=tpal Invesclgagoc(a): Type of Research Pco_ra_:

Dip. Ing. Gerhard $nuec Fundamental

-- Developmen_ (Component or System)
-- Der_ns_ratl_n (E_per_me_a[, P_oto_ype, or

Productlon)

Sgargjan.10Dace:t971 Co_q)letlonAcgu_IE_g_ma_edD_e: -- He_sure_en_Fu_dlng;Hethodo_ogy

Year _._unt
ProJec_ Su_a_7: (_riefly de_crlb_ the i_76 (ac=ual):
goale, appcoach, expected or actual resulte, 1977 (budge=):
ceport(s) geneca_cd and she da_e(_) o£ 1978 (_orecas_):
publication.) ........................

Oc ?_tal Funding _ounc: (SOO,OO0 DH) $212,000

COmbOS:

Exploration of factors affecting cost-effective development of underground _nstal/ations
wl_h only alight cover. Techniques are needed to achieve economically rewarding excavation
and operatloo of underground structures aimed a_ reducing _olse and traffic problem as
well as e_lausc gas pollution in centers of population cuncenc_ation.

Tranalated and transcribed from the original German.
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Rail Noise other
Na_he_lands

-Pro_ec_ Title_
Study of th_ Noise Emission During Sbun_ing and Switching

P_rforming Orgnniza_ion Name & Address: _ponsor_n 60rganl_ation Na_e _ Address:

Hini_ry of Transport and Public Works
Amsterdam, Netherlands

Principal Investigator(s); Type of Research Program:

Fundamental

-- Davelopmen_ _Componenc or $ysccm)

-- DemonstratJon (Experimen_alp Prototype, or
Production)

S_ar_ Da_e_ Completion Da_¢: -- Hoasuremen_ Hethodolo_y
1976 Estimated

_i Actual Funding :

Project Su_z_ary: CBrlef_y d_scrib_ the 1976 _actu_l):

8oal,_, approach, expected or actual results, 1977 (budg_):
_l_ report(s) generated and the dace(s) of 1978 (forecast):
_ publlca_10n, ) ........................

_] Or Total Funding A_ounc:

C0_NTS:

_i The purpoaa of this proJec_ is to reveal which occurrences cause noise nuisance during i

, shuntiog, such as diesel motors, impact of cars, braking, com_unlca_lon, e_¢. In tile
second stage of research, means of aba_lng thls noise wlll be investigated. An

, Investigation wi_l also be mad_ of bow acoustic screening can be Installed around

!: shunting yards in erdar to pro_ect nearby nolsa-sen_Itlve receivers, This could b_
any_hlng from aound-_bosrhi_g screens _o sound barriers to trees _o architectural
adap_aglon_. Hany ideas on acoustic screening can be taken from the I.c.G, research

programma on Road Traffic Nolse.

Trar_scribed from tha original.
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Ball Noise Other

Nether/and

Project Title:

Researeb on Zoning Along Rsilroads

Perlormlng Organization NamQ &Addross: Sponsordng Organl_tion Name & Address:

Ministry of Publlc Health and Environmental
Protection

A_stsrdam, Netherlands

Principal Investigator(s): Type Of Research Program:

Fundamentalm

-- Development (Component o_ System)
-- Bemonstratlon (Expetlmencal, Prototype, or

Produ=tion)

Start Bate: Completion DaLe: -- _leasurement Methodology
Estlmated

1976 Actual Funding:
-- Year A_ount

Project Sur_ary: (Briefly descrtbc the _7"6 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) 0f 1978 (forecast):
publication.) ........................

Or Total Funding Amount:

C0>_IENTS:

This project is intended to provide an understanding o1 the parsmeter_ essential to determine
noise zones around railroads. This research is closely related to the proJect_ on zoning
along or around motor roudsp alrporls, indus_rlal estates I ate,

• The standards developed in other projects must be made applicable to measuring noise levels
at given distances Erom the railroad tracks. Points of interest are the methods of
prognosis, data needed, inspection measurements, equipment and registration,

The second phase will review all of the possible measures for abating noise to the
permissible levels (such aa acoustio screening and barriers).

Transcribed from the original.
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Rail Noise Other
Netherlands

Project Title:
An Inventory of Nolse-Sansltlve Racedvers Within the Rolsa Zones to bs
B_tabldshed

Performing Organization N_mQ & Address_ Sponsoring Organi_atlon Name & Address_

Hinds_ry of Publle Health & Environmental Proteec£on

Amsterdam, Nscherland_

÷_

Principal Investigator(s): Type of Research Program:

Fundamental

-- Development (Component or System)
-- DomonstrntJon (Experimental, Prototype, or

Production)

Star_ Date: Co_q_letdon Date: -- Heasuremen_ Methodology
BstJ,ma_ed

1976 Actual Funding:
Year Amoun_

Pro_ec_ Bur_ary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual resul_s, 1977 (budge_):
report(s) generated and the date(s) of 1978 (forecast):
publlea_lon.) ........................

Or Total Funding Amount:
........................

CO_NTB:

This research should provide some informa_lon of the nolse-sensl_Ivo receivers or concerns
lnslde _he zones around the railroad _racks. This Includes considerations both of the

exls_ing sltuatlon end of the developments envlaloned in the development plan.

This information can be useful in making eatlma_es of coats, se_ing up ratlonallzo_ion

schemes and making deelsiona on poaslble new developments in the field of rail transport,

Transcribed front the orlglnal.
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Rall Noise Other
Netherlands

Projcct Title:
Investlgntlon of the Flnnnclal Consequences of Pollcy Decislons on Nolee Abatem_n_

Along Rnilcosds

Performing O_g_ni=_tlon Name & Address: _ponsorlng Ocganlz_ion Nam_ _ _ddress_

_llnlstry of Public gealth and Envi_onment_l
Protectlon

Amsterd_tm, Netherland_

Principal Investigator(s): Type of Research Progr_m_

Fundamentalm

-- Development (Component or System)
D_onstr_ion (E_perimental, Protot_'p_p orm
Productlo_)

$_ar_ D_ Comple_don D_e: -- _I_suremen_ Methodology
Estimated

1976 Actual Funding:
Year A_ount

Project Summary: (Briefly descrlbc _he 1975 Caccual):

goals, approach, expe_ed oc _c_ual results, 1977 (budge_):

report(s) generated and _he dace(s) of £978 (forecast):
publication.) .........................

Or Total Funding A_ount:

This project is pri_arlly concerned with tlleconsequences of th_ noise zoning and the
programmes of ra_ionsllzstion which this will entail. The results of this proJec_ will

a£fec_ the st_ingeney of the zoning and the rate of r_lonalizatlon. This project should
try to give some Ides o_ the £1nanclnl consequences of noise abatement measures. Finally,

! this projee= _hould indicate the basis on which a system on noise nuisance levies coald
be based,

Trnnscribed from the original.
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Rall Noise Other
Netherlands

"Project Title_
Research on Noise Abatemen_ Requimi_es to be Imposed on _he Furchase of
New Rollimg g_ock

Perfo_ming Organization Nam_ & Address: Sponsoring Organization Name & Address;

Mimietry of Traneport and Public Works
Amsterdam, Netherlands

Principal Investigator(s): Type of Research Program:

il ---- Fundnmetttal

i -- Development (Component or System)
-- Demonstratlnn (Experimental, Prototype, or

Production)

• Start Date: Completion Da_e: -- Heasuremen_ He_hodology
"' Estimated

ii 1976 *_ctual -- Funding :
_eilr Aroount

_'_ Project Summary: (Briefly descrlbc the i_7-6"(actual):

_i goal.% approach, expected o_ actual resul_s, 1977 (budBe_):
_i report(s) generated and the date(s) of 197B (forecast):
_! puhlJca_don.)

_4 Or Total Fundlng Amount:

_i cements:

This project, using the reauims of other projects in _his research programme, will draw
up minimum noise aba_ement requisites _o apply to new or renewed trains, freight csr_,

_rams or undergrounds, In _he second phase, new forms of rail _ranBport will he looked
into I such _s the turbotr_i_ I aero_rain_ _r_nsrapid I tr_nsurhan, etc, If teat restllts
nre nlready availabim on these vehicles, they should be evaluated, This research project
is not only concerned with developments in rail _rnnsport _n Europe, hut in America
and Japan as well.

Transcribed from the original.
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Rail Not_e Other,

Abbreviated Ltsttnge

United Kingdom, Measurement and AnalFsls of Train Induced

Ground Vibration. UnlverB1ty of Southampton. Institute of
Sound and Vibration Research, Southampton S09 5NIl. United

Kingdom. If. P* Verhas, J. B. Large, J. C. Nnlker. Fublfcntlon:

If.P. Verhas 1977 N°Sc. Dissertation. ISVRp University of

Southampton. Measurement and anelyels of traln induced ground
vibration.

United Klngdom. The Effect of Cuttln_s on Rnilway Noise

PtopaSatlon. Unlve_elty o£ $outhamptonp Institute of Sound
and Vibration Research, Southampton S09 5Nil, Unlted Kingdom.

C. Glaretas_ J. G° Nalker, J. B. Large. PubllcatlDn: C.
Claretas 1977 M.Sc. Dlssert_tlonj ISVRj Ualverslty of Southampton.

The effects of cuttings on railway nolse propagation.
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SURFACE VEHICLE CO_IPONENTS

ENGINES

See Also Page_:
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EngillOS
Au_=ralla

ProJ e=_ TItle:
Optical holography for _he study of _eund radla¢lon from vlbra=Ing surfaces

Pcr[ormlng 0rgmliza_:lon Nat_le & Address; Spon_orlllg Orgal_l:aclon Name & Address:

Dept. of Mochanlcal Engdneer_ll_ D_partm_.nt of Science
Unlver=£ty of Adelaldo Au.qtralIan Re_earch Grants Colr_Ittee

Adelaide, South Australla P.O. Box 4t_9, Wodon_ A,C.T. 2606
AUSTRALIA 5001 AIIBTRALTA

Prlnclp._l Invest/gaLor(l;): "-Type of go,catch Program: "-

David Alan ]]_es X Fundamellt,ll
Colin II. Ilansen -- Developmen_ (Componeut or System)

De_onl;Lral:ion (_:';jlcri_di!lltalpP_ocotypcp or',_ genzo Tonin
':! Produc clon)

Star_ Date_' Comp.(ec_on ])aco: He_aurulnell_ H_thodology

i Jan 1976

i Estimated Dee 1_78
, Actual Funding:
,, Year Amount

!i Project Sur_nacyl (Briefly de_crlb_ _he 1970 (actuaI): $ 7,000
_i goals, approach, expecLud or actual re_u]ts, 1977 (hudgoL): $50,000

r=port(=) gelm_Ced nltd the date(_) of lg78 (forecast): _19,000
i_ pub3 fcatlon.) ..........................

'_! O_c Total Funding ,',_oun_:

,i CO_:h_rg: estimclon in U.S. dollars.
3!

_: _o h_vo developed techniques for .tile I¢lterpro_a_lOll of time a¢or_ged op_tca!
_) holograms to describe in det,lll the modal response of vibrating _urfaeos. Thus

_] be_tdo_ sl_pIe places, we ar0 presently investigating tilemodal _oc_on ofcylinders, I_ _llo latcar ca_e we are lgv_sttg_ttllg Clio coupling between
.' _ 10odes duo to small trregularltie_ in the cylinder wails, Additionally uo are

ii'i developing a process £or locating sound sources on a vibrating surface usfnga 'combination of optical holography and pressure acanning.
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Engines

Japan

Project Tit]_:

The comittee of the engine noise control,Rc-sc 43,

Performing OrGanization Name & Address: Sponsorlsg Organization Name b Address:

The Japan Society of Mechanical 33 participants of the automobile

Engineers. industries, And Japan Autorace

4-9-2,Yoyogl,Shibuya-ku,Tokyo, Organization.

151,Japan

Prln_ipnl Investlgator(s): 'Type of Research ProKram:

Chairman : Prof. Kiichi Fukuda
x Fundamental

Nanager : Prof. Shoiehi Furuhama __ Devo_opmen_ (Co.pc,cat or System)

And 12 professors, x Demonstratlos (Experlmental, Prototype, or
Production)

Start Date: l:omple_ion Date: x Measurement Methodology

September L _s=_mat_d August,1970 --
1976 Actual Funding:

. Yea_rr Amomlt

Project Summary: (Briefly describe the 197b (actual): $ 55,000

goals, approach, expected or actual results, 1977 (budget): $ 55,000
report(s) generated and the date(s) of 1978 (forecast):
publication.) .........................

Or Total Funding Amount:
.........................

COMMENTS:

1) Thezcsea_chin noise control due to the vibration of the engine block

by piston slap, crank shaft vibration and others.

2) The research in noise control due to th_ combustion In dleael engine

and gasoline engine.

3) The researchin noise control due to the cooling fan, and the inlet

and exhaust gas flow.

4) The researcher noise controling by the muffler and enclosing of the

engine.
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Engines

Eni_ed Kingdom

ProJeeg Title:

Engine Induced Noise in Cars

PerformiT_g Organization Name & Address: Sponsoring Organization Rome & Addrens:

Cranfield Institute of Technology Science Research Council
_ehool of Automotive Studies PD Box 18
Cranfield, Bedford _43 OAL

B_DO_ SNI 5gW

Principal Investigator(s): Type of Research Program:

X Fundamental
Dr S K Jha -- Development (Component or System)

Demonstration (Experimental, Prototype. or
Production)

Start Date: I ComplettOagsclma_edDate:sept1979 -- Hvasurement Methodology

June 1976 [ Actual I Fut_dlng:Y_ar Al_ou_

Project Sugary: (Briefly deserve _he 1976 (actual)J12169 est.
goals, approach, expected or actual results, i 1977 (budget)_26388 eat

report(s) generated and the da_e(s) of 1978 (forecast):$26388 est.

publicatdon.) ............. $79_61 .........
or To_al Pundi.g A_ount: (L 46,000)

OBJECTIVES : _--"........................

COB_NTS:
Obtain a 9uan_icatlve measure oB the noise
in a vehicle induced by engine excitation al ,
ev41uate the forces and _orques generated and transmti_ed by _he engine and establish th_

methodism of transmission of such forces to the body.

METHODOLOGY

A msthema_feal model for the dynamics of the engine and transmission assembly will be
constructed a_d the forces transmitted by the assembly into the vehlcle s_ructure

will be evaluated. A mobility _a_rlx assembly method will be used for this purpose.
The transmlt_ed forces through tile engine mounts will be ineasurad and compared with
the _heoretical prediction.

Correlation between the e.gine generated and gran_mit_ed force spectra and no_se _pec_rum
inside the ear will be made and tbus relative importance of various transmission paths
will be established.
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Engines
United Kingdom

project Title:
Dleael Combus_ton Noise

-Performing Organ_'zatton Ra_e & Addrese: Sponsoring OrganJzat_on Name & Address:
Noise Control Group
Research Depar_ent
Lucas CAV Lid LUCAS CAV

P 0 Box 36, Warple Way, Arian
LONDON W3 7SS

--_cit_cipal Invesciga_or(s): Type Of Research Program:--

M F Russell
PundamnntalA J Herbert

G Balfour -- _velopmon_ (Co=po]1_nt or System)

-- hemons_rat_on (Experlmen;al, Prototype, or
Produc_ion)

--S_arC Date: _ Completion DnLe: Neasurement Hn_hodology
Estimated

April 197 Actual -- FundJng:
Year Amoun_

-Proae=c SummarT: (Briefly describe the 197--_6 (actual):

goals, approach, expected Qr actual results, 1977 (budget):
report(s) generated and tim date(s) of 1978 (forecast):
publication.)

Or To_al Funding Amoun:: 3 men continuously

CO_NTS:

OBJECTIVES

1o To defina_ and quantify the effects of, the factors which control
_he noise originaClng f_om the combustion process in diesel
englnes.

2. To quantify the effect of various nolse-reducing modlflcacions

on noise, omisslons economy and s_oke.

First Report issued as SAt paper 770257 presented at International

Automotive Engineering Congress and Exposl_ion Detroit
Feb/March 1977
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Engines

Dnlted Kingdom

Project Title; Prediction and Control of Diesel Engine Noise

Performing Organization Name & Address: Sponsoring Organization Name & Address:

Noise Research

Perkins Engines Ltd.
Eastfleld

Peterborough

Principal Investigator(s): Type of Reuearcb Program:

E. Southsll
E. A. Pegtitt _ Fundamental

D. L. Mennell ___ Development (Component or System)
__ Demnnstratlon (Experlmcntal. Prototype. ur

Production)

Start Data: Camp|orion Date: -- }leasuremen_ Methodology
Estimated 1979

1973 Actual Funding:
Yeflr Amount

Project Sura_ary: (Briefly describe tbe 1976 (actual): 3 Technical Staff & 3 Fitters
goals, approach. _xpeeted or actual results, 1977 (budget): 3 Tecbniea] Staff & 3 Fitters
report(s) generated and tile date(s) of 1978 (forecast): 3 Technical Staff & 3 Fitters
publication.) .........................

l_le objective of the project Is co develop a Or Total Funding Amount:.........................
theoretical engine noise prediction model for CONNENTS: Three neml anecbote test ebambers
use at _h_ design s_age and to evolve noise available
reduction methods. These techniques have been

tried out on the design of a special quiet _ngine w£tb a target noise reduction of l0 dgA.

The pred_ctive approach is split data 2 _aJor sections. The vibration of tile engine stl_face
is calculated using the Finite Element Method and then surface vibration is linked to
radiated noise by use of a plate idealisation and tile _tatisttcal energy method.

Initial results Imve shown good correlation of measured and predicted vibration up to 1 ggz,
Variations above this frequency are presently being corrected by _efinemsnt of tile force
input calculations, The predictions of radiated noise from engine surface vibration have
been sbown to be very accurate, The tocbnique has proved so successful that it is now incor-
porated in a regularly applied method of lden_ifying major noise sources usl.g measured
vibration data,

The use of these new _eebntques has currently resulted in a noise reduction of 7 dBA being
achieved uith the experimental quiet engine. Work is continuing to improve _he prediction
techniques and to develop more effective noise reducing methods.

PUBLISEED PAPERS

I. "A Method of Dstermlnlng tile Effect of Design Changes on Diesel Engine Noise"
H. G. Nawkins & J. M. O'geeffe CIMMD 1975

2, "Analysis and Predle_ion of Engine Structure Vibration"
M. g. Nawklns & R. Southall SAE 750832 August 1975

9. "The Applleatlo0 of Idealisation and Response Analysis to Diesel Engine Noise Assessment"
y. J. Yorke SAg 750836. Aug. 1925.

4. "Diesel Engl,e Noise - Basic Studies Lead to Practical Reductions"
d. Coulson f R. 8outhall SAE 760890 June 1976

5. "A Review of Engine Noise 0on,tel at Perkins Engines"
R. Sou_hall November/December issue of Noise Control
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Engines
_t_t Germany

Project Title;
New poaslbllitles for development of quieter eoollnK systems for ICE devlcea
espeolally motor vehicles,

--"Performlog Organization Name & Address: Sponsoring Organlzatdon Name & Address:

Anstalt Fd_ Verhrennungsmotoren Forsohungsverelnigung Verbrennungskcafcmsschtnen
Prof. Dr, 9r. h.=. H, Lint (AVL) Postfaoh 109, Lyonerstrasa Ig

A-8020 Graz, Klelats[raaa 48 0-6 Fr_nkfurt/Haln-Nfederrad l
WesC germany West Germany

-- Prlncipal Investigator(s): Type of Research Program:

Dipl.-Ing. G.E. Thden --- Fundamental

Dlpl.-Ing. H.A. Fachbach x Development (Component or System)

Dipl.-Ing. R.v. llofa -- Demonstration (Experimental, Prototype. or
Production)

Star_ Date: CosqJletion Da_a: -- Measurement Methodology
Estimated Hoe 19NO

April 1976 Actual Funding:
Year Amount

Project Summary: (Briefly describe =hu 1976 (actual): $ 581999

goals, approach, expec=ed or actual results, 1977 (budget): $ 81 390
report(s) generated and the date(s) of 197g (forecast): $ 06t990
pub!fondles.) ........................

Or Total Pundln B Amount:
....................... •_

CO_NT9:

The coollng-blower system, in addition to engine noise, intake and exhaupt noise, forms
one of the most essential parts of _he total noise o_ p_eaent day vehicles. Since it could

recently be 8hewn how engine notes could be reduced and since efforts _re bedng made to devel-

op methods for the e_onomdc reduction of exhaust noise, there is an urgent necessity to find

ways _o reduce the noise caused by the cooling-blower system. The essential purpose of the
research tapk is to come up with baals physlcal-_echnloal dace which concern the noise reduc-

tion of the total radlator-blowur complex, whereby the special cechnlc_l and economic

requirements and the boundary conditions of agBregaEes drlvin8 the combustlon engines are to
be t_ken Into account. The resul_s of works are known whlch are concerned with the noise of

blowers under favorable inflow and outflow condIcions. Up until today, however, no even
approximately sufflclen_ data exist for the solution of _he problem how a certn_n amount of

heat =an he conducted _hrough a coollng-ventl]atlon eysEem without exeeedlng a certain sound

level with minimum space requlr_men_ and the smallest possible expenditure of energy,

Transcribed and _rans.l'atedfrom _he original German.
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Enginee
Wes_ GCrl_any

ProJvct Title: Dewlopmen_ of New Tcchniqu_s _or the Ddslgn of Low-Nolee Cooling-Ventilating
Systems _or Internal Combustion Engines, Particularly in Motor Vehicles

Performing Organization NamQ & Address: Sponsoring Organization Nam_ & Address:

Research Association for Internal Co'mbustion Norklng Group of Industrial Ro_esrch Associations

Engines
Frankfurt, Lyoner gtras,_ lg
West Germany

Prin=ipal Inves_igator(s): Type of Research Program:

Dipl, -lag. Gerhard _lien -- Fundamental
-- Developmen¢ (Co_ponen_ or System)
-- D_mons_r_lnn (Expertmen_alp P_o_ocyp_p or

Production)

Star,jan. 1pDate_1976 Comple_ionAc_ualES_ima_edDa_:n_c.31. ]977 -- MeasurementFund£ng:Methodology
Year Amount

ProJec_ $ur_nry: (Briefly d_scr_bc _he 1976 (actual):
goals, approach, expected or actua_ resul_s_ 1977 (budgc_):
repo_(s) generated and the da_(s) o_ 1978 (forecast):

publication.) 0-r ............ (]g_,_O_SP ............

E_ablteNent of fundamental physical-technological data regarding noise abatement in cooling
ventilating systems; description o_ the qualitative and quantitative effects of variable

paramecers affecting tndivldua£ components as well as the total system, both in regard to their
interaction and the functioning of tlleenclro system.

Translated and tranBcrlbed from the original german.
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Engines
West germuny

|'reject Tltle; Research on gecently Developed Low-Nolse'EngJnes Regardlng Correction Between
Noise and cbo Paramoter_ Affecting the Casing

FerEormlng Organlzatlon N_m_ & ^_dress: Sponsoring Organlzaclon Name & Addccss:

Research Assoclaclon for Internal Colnbusclon Working Gro_Lp o£ InduscrIill Research Assoclatlol_s

Eugine_
Fraakfur_, Lyon_r Stras_e 18
WegL Germany

P¢inciFal Inwsclga_r(s): Type oE Research Program:

D1pl, -Ins, gerhard Thlen _ Fundamental
-- Development (Component or gy_ccm)

De_on_crat_on (E_pcr£mQn_a1, Prototype, or
Product$on)

'" Sgar_ D_te; _ Co_iple_£on Du_e: _ Hoasuremen_ Hachodology
Estimated

ProJe== Sur_ary: (Briefly d_scrib= =he 1976 (actual):

goals, approach, expected or actual results 1977 (budge=):
report(s) generaccd and _he dace(g) o_ 1978 (forecast):
publica_lon.) ........................

O._cTotal Funding Amount: (272,0Q0 DH)
............. ,_L_ .......

Developmenc o_ basic infor_acion on _ho _olBe generation in engines of a nov_l design
("skeleton" motors wl_]l body-_oiso-insula_lng outer casing). E_pertmenta_lon with
w_te_ _ air cooled mode]6 o_ _h_ flew low-noise engine coRs_rL_ction.

Translated and transcribed /tom the original German,
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Englnes

West _rmany

P_oJoct Title:

Roductlon of Englne Nolmos in Hotor Vohlcles

'Fcrformlng O_gani_atlon Name & Address: Sponsoring Organization N_me & Address:

Pormch_ Corp, Federal Hinlster for Researcll and Technology

S_u_tga=t_ PorschegCr, 42

West Germ=ny

Principal _nvomtlgatar(s): Type of Research Program:

Fundamental

Development _Component or System)
Demonstratloo (Experimental, Prototype, or
Production)

Start Da_e: I Compleclon DaLe: -- Measurement Methodology

1974 Estlma=ed
Jan, lj Actual _l;Rl,.e_I 1976 Funding :

ye_E Amoun__.__tt

_ Project Sugary: 'iBriefly describc _he 1976 (actual):

_: goals, approach, expec:ed or aetu=l resul_s, 1977 (budget);

:c report(s) generated and _he date(s) of 1978 (forecast):
_ publlcat_o0,) ........................

Or Total Funding Amoun=; (566,000 DH) $239,984

_e

21!.

Translated and transerlbed from the original german.
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Engines
WesE Germany

Project Title;
Diesel _gl.es for Subcompact Cars with ]llghFuel Economy and Low
Rmlss_on I_vel

Performln_ Or_snlaatlon Name & Adds'ass: Sponsoring Organlzatlon Name & Address:

Research Divisions gund0smifliaterf_r ForsehunB und Technologle

Volkswagenwerk AG (Secretary of Research and Technology)Postfach
Postfach i2 03 70

3]80 Wolfshurg/W, Germany 5300 Bonn ]2/W, Germany

P_Inclpa] lnvestlgator(s): Type of Research Program:
Mr. P. hofbauar

x Fundamental

Development (Componen_ or System)

-- Demonstration (Experimental, Prototype, or
Production)

Stark Da_e: J Completion Date: -- Heasurem_n_ Hethodology

IO/Oi/75 I Estimated 09/3_7_
_cru_) Funding:

Year Amount
Project Summary: (Briefly describ_ the 1976 (actual)I

goals, approach, expecced or actual results, 1977 (hudDe£)_

report(s) goner=ted and the date(s) of 197B f_orecast):
publ_cstlon.)

Or Total Funding _iloun_:
Goals: - Disadvantages oE the Diesel engine -_. ............ _ 590 OgO.......

compared to the spark engln_s shoul_ CO_IENTS:
be reduced and _f possible elimina-
ted

- high fuel economy

: _ low reBu]a£ad emlssJons (Hg/CO/NDx)
- low unregulated emissions

Such as noize, odor, particulates

Approach: - Theoretical and hardware study

- Capsulated Diesel _nglne

"We are running a progra_ to improve Diesel engines applicable for subcompac_
cars, One major point of this program is noise reduction."

--excerpt from cover letter
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Engines
Sweden

Project Title:

"gttrltng Engine Development"

Performing Organization Name & Address: Sponsoring Organization t_ame A Address:

Kommandltbolaget
United gttrllng (Sweden) AB&Co,
Fack

201 I0 _Imo I, Sweden

principal Investigator(s): Type of Research Program:

Fnndamental

-- Development (Component or System)

Demonstrotlo_ (E_perJm0ntal, ProLotype I or
Production)

Start Date; Cow,pieties ]]ate: -- Heasuremen_ Methodology
Estimated

Actual Funding:

Year 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):

. publleatdon,) .........................

Or Total Funding Amount:

COHHENTS:

Our company is primarily dealing with Sttrllng engine developmonc, Those
i engines are inherently quiet machines, Our noise abatement activities are

i because of this mainly devoted to auxiliary equipment like blower, radiator
_an, eo_presflor e_c.

For demonstration off a low noise Stdrllng vehicle we are presently installing
a 75 kN Vh ehgine in an 8 ton distribution truck. Predicted noise level is
76 dB(A), ISO R362, corresponddng to 70 dg(A) SAD J 366s, Noise measurements
will be made late 1977,

Transcribed from the original. 197



gnglnos

United Kingdom

Project TICI_
Combustlon Hodelldng in Turbocherged Engines and Correlation with
Noise

Performing Organization Name & Address: Sponsoring Organ£_at_on Name & Address:

Unlverslty of Southampton
Institute of Sound and Vibration
Research

Southampton go9 5NH, United Kingdom

Principal Invcst£ga_or(s): Type of Research Program:

g. J. Hawksley -- Fundamental

D. Anderton -- Development (Component or System)

-- Demonstration (Experimental, Prototype, or
Production)

Start Date: Completion gaLe_ -- Heasurement Methodology
Estimated

Actual Fund£ng:
Year Amount

Project Surgery: (6r£eflp descrlbe the IS76 (actual):

goals, approach, expected or actual resul_#, 1977 (budget):

report(s) generated and the date(s) of 1978 (forecast):
publlcat_on.) ........................

Or Total Fending Am0unt:
........................

Publications:

G,J. Hawksley

1976 University of Southampton,
ISVR Memorandum No. 559

A computer programme for pred_cting the performance of a turhocharged diesel
engine,

G.J. llawksley

1976 gnlverslty of Southampton,
ISVR Memorandum No. 563.

Turhocharglng the h_gh speed dlesel englne.
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_ngines

United Kingdom

Pr0joct Title: Study of the Nochanlcally-lnduced Noise and Vibration in Diesel
Englnea Using S_mulatlon Tectlnlques

P_rfo_mlng Organlzatlon N_,e & Address: 5ponsorlng OrganlzaLion P_l_o& Address:

Department of Transport Technology

Loughborough Unlverslty Perklna gngine go. - Peterborough

Leles. LEII 3tffUnlted Kingdom and Unlverslty of T_chno]ogy, I.ougi_borough,UK

Prlnclpal Investlgator(n): Type of Research Program_

Dr, S. D. Haddad _ Fundame.tal
.-- Development (Composent or System)
--- Demonstration (Exp_rlmesta], ]*cototype, or

[ ]'reduction)

i Start Date: Completion Date: -- Neasurement Methodology

[ Es Limat:od 1979
Aug. 1977 Actual lhmdlng:

Yo_r Amount
ProJuct Summary: (grlefJy doscrlPe the 1976 (ac_l*al):

goals, approach, expectei] or actual results, 1977 (budget):

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

publleatlon.) .........................

Or Total Funding Amount:
.........................

COb_I_NTS: M.Sc. research

Considerable progress has been aehleved In the understandlng of the parameters which determlne
the nolse radlated by automotive e_glnes. _le main sources og noise In engln_s are _o_bustloN,

piston sl_p. bearing impacts, tlmlng gear rattle, va|ve gear impact_ and accessorles. Combustlo.
excltatlon can be reduced by turhocharKlng hut at the same tlm_ pi_ton slap excitatlon is

usually $ncreased, There[ore_ it is important to study each single source in Isolatlon uslng

real_stlc slmulaclon technlques to establish the controlling factors whlch facilitate an overall

optlmlzatlon of englne noise reduction, gxperlmental, digltal and analogue simulation technlques
have been developed (whlle at ISVS sl*ice 1970) to slmulnte the piston slap source. _le experi-

mental simulation rlg, In parclcular_ should help designers to _tudy englne vlbratlo, and noise

response at an early stage even beforn assembling and running the englne in a flnal format,
Also, thls technique has _bown that the rate of rise of piston sideways force (K) Is related to

englne blook vlbratlon (VR) as VR_log (K),

Reflnement and further work on platen slap ia to continue with a vlew to adapting the almulatlon
rig technique to almulate the other mechanlca]ly-lnduced noise sources in dlea_] englnes.

References: S.D. Haddad "Study of dlesel engine nolse and vlbratlon eourees using slmulation

techniques" 16th FISITA International Congress in Japan (Paper 3-4) May 1976.

Transcribed from the original. 199



Engines
Unt ted Kingdom

Project Title:
Minimum Neehanlcal Nodae Levels in Diesel Engines

Performing Organl_atton N_me & Address: Sponsoring Organt_aLion Name & Address:

Department of Transport Technology
Loughbourgh University C, A. V. (Lucas) Ltd,
Led_s. LE ll 3TU, United Kingdom

Principal Investigator(s): Type of Research Program:
Dr, S, D, Iladdad

Ftmd0m_ntal

-- Development (Component or SysteM)
DemonSLr_Lton (Experimental, Prototype, or
Production)

Start Date: Col_pletlon 1)a_e: Neasurement Nethodo]ogy
Estimated 9I July 1978

31 July 1976 Actual Ft:ndlng:

Year. Amount
Project Summary: (Briefly describe the 1975 (actual):
goals, approach, expected or actual results, 1977 (budge_):
report(s) generated and the date(s} of 197B (foreeast):
publication,) .........................

Or Total Funding Amount:
.........................

CO_U_NTS:

_he project includes a survey of knot_n medlods of controlling mechanical noise with

invesclg_ions _o establlah the minimum praotlcn] nolse levels. Ti:Is is to provide
a realistic target for mechanical nolse control measures I_ outomo_iv_ diesel _ngln_s.

Referencee: I) S. 0, Eaddad, T. Prlede and N. L, Pullen

"Nelatlon Between Combustion a_d Nechanleally-lndueed Noise dn
gu_emotlve Diesel Kngine_" 15th FISITA

In_ernatlonal Congress held in Paris l]-17_h _y, 1974
(Paper A-3-4).

2) Wellworthy Ltd. - rela_ed Internal reports on piston movemon_
and englue nolee - il_ddad acting as eollabora_or end consultant,

(1971 - 1975)

Publications

Ylca_ Report submit_ed: No. SH/77/1 July 1977

Transcribed from the orlgina_.
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Engines
United Kingdom

Project Title:
Optimisation of Design Parameters for Quieter Diesel Engines

Per£ocming Organization Name _ Address: Sponsoring'Organization _am_ & Address:

Oniversity of Southampton
Institute of Sound and Vibration
Research

Southampton SO9 5NSp United Kingdom

Principal Invescigator(s)_ Type of gesearch Program:
C.M.P, Chart

B. Anderton -- Fundamental
E.U. Orover _ Development (go=ponenc or System)
N. La]or -- De=onscra_nn (EXperimencalb Pro_=cype, or
T. Priede Production)

Start Da_e: Completion DaLe: -- Heasuremen_ HechodoloEy
Estimated

Aceual Funding:
Year _oun_

ProJee_ Sur._ary: (Briefly describe cha 1976 (actual):
! goals, approach, expected or actual results, 1977 (budge:):

rQpert(s) generated and the dare(s) o£ 1978 (forecast):

i, pubZica_ion,) ........................
_ Or Total Pundin 5 Aoount:

fl Publlcstlons_

T, Prlede and R.D.S, Perry
1976 Internatlonai Congress of the Environment

• Paris,

Vehicle noise and control.

C.M.Po Chart, D, Anderson and T. Prlede

1976 University of Southampton, ISVR
Memorandum No. 562

S.R.C. Final Report: Low noise engine design data for auchomocivs industry.

Transcribed from the originsl
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Engines
United Kingdom

Project Title:

Mechanical Noise Investigation

Performlug Organization Name & Addresn: Sponsoring Organiz_tlon Name & Address:

Ricerdo _ Co, Eoglneers (1927) Ltd, Ricardo & Co. Engineers (1927) Ltd.
Bridge Works, Bridge Works,
Shoreham-by-Seap Shoreham-by-gea,
Sussex DN4 5FG. ENGLAND. Sussex BN_ 5FG. ENGLAND.

Pclncipal Investigator(s): Type of Research Program:

S.J, Cha]len _ Fundamental
-- Development (Component or SySLem)

g.A. Atklns -- Demonstration (Experimental, Prototype, or
Froductlon)

Start Dage: Completion Date: Measurement Methodology
Estimated June 1977

Nay 1977 Actual - Funding:
Y_ar Alnount

Project Sugary: (Brlefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):

report(s) generated and the date(s) of 1978 (forecast):
public,lion,) .........................

Or Total Funding _anount:
.........................

COMMENTS :

The object of thls progran_me Is to investigate the sources of mechanical noise In a prototype

high speed IDI diesel engine by means of motoring Ihe engine and successlve)y removing mechanical

components.between tests, This project is being undertaken as an internal research progra_r_,
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En£fnes

Abbreviated Listings

Switzerlond. Noise Radiation from Truck Diesel Engines,
Interkeller AG/SA, 8052 Zurfch, Switzerland. I, Summerauer.

United Kingdom. Platen Engine gxhQust Noise Source Chnrac-
teriza_ion. University of Southampton, Instltut_ _f Sound
and Vib_ation Reuearch, Southampton SO9 5NIl. Unt_ed Kingdom.
P,O.A.L° Davies, H. Bhattacharaga.

United Kingdom. I. C. Engine Exhaust N_ise S_tLrce _lodellin_.
University oE Southampton, Institute of Sound and Vibration
Research, Southa_ptonp 509 5DD, United _ingdo_, P. O. A. L*
D_vies, M. Bhat_a_ha£y_.

U_lted Kingdom. Dampin R vf LiRh_wei_ht gnBin_ Covers Osin_
R_bber _nserts, University o_ Southampton, Institu_ of Sound
a_d Vibration Research, Southampton SO9 5NH. United Kingdom.
_, Lalor.

U_ited Kingdom. _n_ction Equipment Noise _nd Pump Hount_n_
S_stem. Univ_r_ity o_ Sout_lamptvn, Institute of Sound and
Vibration Research, Southampton 509 5NIl, United Kingdom,
II. L. _ullen. T° P_iede,

U_ited Kingdom. _echanical Noise of Petrel Engines. University
0f Southampton, Institute o_ Sound and Vib_a_ion R_reh,
Svuthamp_on S09 5_I[, United Kingdom. J. Baker, E. C. _rovcr.

_ited Kinsdom. The Evaluation o_ Polymers fvr Sultabtlit_ for
Dampin_ in Auto_otive gn_i_eerin_ Applications, U_iversi_y
o_ Southampton, Institut_ of Sound and Vibration Research,
Southampton S09 5N11, United Kin_dv_l. R. P. Dalliday. E, C.

United Kingdom. Stud_ of Minimal Coolin_ Systems and ^ssocia_ed
Noise Reduction Design gestures, Univer_ity of Southampton,
I_sti_ut¢ of Sound and Vibra_ion Resea_ch_ Sou_ha_pco_ S09
5H_, United _ingdom. _. P. Hansft_ld. T. Priede.

United Kingdom. Protvt_pe _uie_ Engines fvr Low Noisy Lorry
Pro_ect. Un_ve_sity of Southampton. _nsti_ute of Sound and
Vlb:_tion _esva_ch, Southampton 509 5Ni|, United Kinsdvm.
_, C° trover, R° _. H° Perry, R. F. |lolliday, G. Brazeley.

U_lted Kingdv_, Optimisation o£ Engine structures for Lvw
Noise by Hodellin_ Techni_ues. University of _outhampton.
Y_s_it_te Of Sound _nd Vib_a_ion Research, Sou_hamptvn 509
_H_I, United Kingdom. H, Petyt. H. Lalor, Do Crocker, g. _a_dine_.
_, Erotok_itos, Publication: C.H.P. Chart, J. Dixon _d D.
Ande_to_ _977 University of _ou_|lampton, ISVR Hemorandum He.
565, A compa:ison of the no_se and vibrativn characteristics of
the Rove_ 2¼ litre diesel in 3 and 5 bea_ing form.
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Engines

Abbrevlnued Listings

United Kingdom. Low Noise EnRine OesIsn. University of

Southampton, In_tltute of Sound and Vibration Research,

Southampton S09 5Ell, United Kingdom, E, C. Grcverp G. Enze1_y,
P. Prust, T. Prlede, Publlcatlon: T. Prlede and R,D.E.

Perry 1976 Znternatlonal Congrese of the Environment, Paris.
Vehicle nolae nnd control,

United Kingdom, Piston Sine Noise, UnlverBity of Southampton,
Institute of Sound nnd Vibratlon Research, Southampton S09

5NH, Enlt_d Kingdom. N. Lnlor, J. Dixon, T, Prlede.

United Kingdom, Effect of Oil Film on Impact Noise in Engines,
University oE Southampton, Instltute of Sound nnd Vibratlon

Research, Southampton S09 SEE, Unlted Kingdom. K. Ewldn, N.
Lalor.

Unlted Kingdom. Optlmlsa_ion of O11 Lubrlcntlon Charaeterlstlcs

to Reduce Impact Noiae in the Eearln_s of Internal Combustion

Engines. Unlversity of Southampton, I_st_tute of Sound and
Vib_ntlon Research, Southnmpton S09 5Nil, Enltod Kingdom,

J, Baker, E. C. Grover.

United Kingdom° S_ructural Dnmpin_ on A Runnln_ Engine.
Unlverslty of $outhempton, Instltut_ of Sound and Vibrntlcn

Research, Southampton SO9 SEE, United Kingdom, K. Abldeen, N.
Lnlor.

Unlted Kingdom, Axial Vibrstlons of Engine and Transmlsslon.
University oE So_thamptonl Institute of Sound and Vibratlo.

Research, Southnmpton S09 SEE, United Kingdom. N. Lelor.

Unlted Kingdom, Experlmenta] Techniques to Determl.e Hinor

Modlf_cntlons of Engine Structures for Reduced Noise.
U_iverslty of Southampton, Insti_ute of Sound and Vibration

Research, Southampton so9 5Eli, United Kingdom. E° Lalor, D.

Ander_on, J, Bake_ J° Dixon, _,N. _ardlner, C,H,P, C|l_n, N,
Erotokri_os. Publlca_ion: C°M,P. Chan, J° Dixon and D.

Anderton 1977 University of Southampton, ISVR Memorandum No.

565 A comparison of th_ noi_e and v_bra_ion characterlstlcs

of the Rover 2¼ 11tre dlesel in 3 nnd 5 bearing _orm.

United Kingdom, I. C° Engine Znlet Noise Sources. U.Iverslty
Of Southampton, Instltute of Sound a_d Vibration R_seareh,

Southampton SO9 5NE, United K_nsdom° P. O° A° L° Davies,

West _ermany, Development of Noise Attenuatln_ Engine
Enclosures. Helnrlch Glllet KG, 6732 Edenhoben, Po_tfach 100,

Wes_ _ermany.
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Exhaust Hufflers

United KlnfidD_

Project Title:
Exhaust Systems; E_fvct of TypJc_l Fnilurw on I!mitted Noise

Performing Or&aniz_tion _o b Addrus_: 5ponsorin_ O_ni_ation _ame & Address:

Motor InduB_ry R_se_rch ASBOC.
Watling Street Dupartment of thu Env_rom_nt Vchicle Engineering
Linchley nr Nunoaton Division
Wnrwickshlre. United Kingdom

Princi_a_ Invc_ti_ator(s): Type o_ _ese_rc}_ Program:

Fundamental

-- Development (Component or 5ystvm)
Demonstration (E_pe_mental, Prototype, or
Production)

Start D_te_ Co_lllletion D_e: -- _Ie_sure_ent Metho_oloEy
Estim_ted

Feb 1975 Actual Funding:

Year _ount
Project $u_ry: {_riefly do_cribc th_ 1976 (_ctual):
go_l_, approach_ expected or actual results, 1977 (budg_):
r_port(s) gcnerated and tho date(s) of 1978 (forecast):
pub!ication.) ........................

Or Total Punding Amount: (_ 827) $ 1422
To demonstrate the eEfcct of common _ilures ........................

o_ v_hicle e_haust systems on t)le nci_e CO_IE,9_TS:
emitted by the vehicle under specified test
conditions.

Transcribed £rom the original
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Exhaust Mufflers

Wesc germany

ProJcct Title: Theoretical and cxperlmental Study of glngle and Multiple Chamber Muffler

Design on Muffling of Exhousc Noi_e.

Performing Or2an_zation Name & Address: Sponsoring O_g_ni=a_on Name & Address:

Anstalt fur Verbrennungsmotoren Porschungsv_relnlgung Verbrennungskraftsmaschi_en
Prof. Dr. Dr. h._. H. List (AVL) PsBtf.eh 10g, Lyonerstrass_ 18

A-9020 Graz, Klelststram.8 48 D-6 Fcankfurt/Maln-Ni_de_a_ 1

We_ Germany West Germany

Principal Investlgator(s): Typ_ of Research Program:

Dlpl.-Ing. G, E. Thlen

Dr. K. P, Mayer __ Fundamental

Dipl.-Ing. S. Nowocny -L De_elopmen_ (Compenen_ or S?stem)
Demonstra_lon (E_p_mcntalf Prototype, or
Productlon)

$_ar_ Dn_e: Co_qlletlon DaLe: -- He_suremen_ Methodology i
Estlmaced D_e. 1978

,]an.1976 Actual Funding:

Year Amoun!

Pro_e=_ Summary: (2rlefly describe th_ 1976 (actual): $118,DDO

go_Is, approach, expected or actual results, 1977 (budge_): $ 93,000

report(s) generated and the date(s) of 1978 (forecast):$105,00D

pub!ica_lon.) ........................

0r Total Funding Amount:
........................

C0_NT$:

_le calculation ms,hods used up to today, based on purely acoustical, that 18 to s_y linear

equations for gas throughpu_ and _he damping m_ehanLsm of exhaust gas noise damper_ for
noises wi_h internal combustion provide no sufflelent agreement between calculation and

m_asurln8 resul_s, The deslgn of mufflers Is thus done In a largely _mplrlcal manner,

Wi_h _he use of per_inen_ Information, we w_re successful in producing acoustleally highly

_ffectlve mufflers with a sufficiently small flow resistance, admittedly without the
guarantee _hst _hese mufflers represent optimum solutlon_ w_th regard _o w_Igh_, c0nstru_ional
volume a_d _oBt,

In the course of _he research pro_ec_, wi_h _h_ u.e of modern computa_lon m_chods and _st
techniques, ways and possibilities are to be sought for prcdlc_ing and pre-ealculating tile

effec_ of nolse-damplng mechanisms in tilee_haust systems of internal combustion engines

with sufficlen_ accuracy, The path _o a solution is buil_ on the mos_ recent development

of flnlce difference methods for the calculatlon of the spontaneous formation of pressur_

wave_ in compresslble media, whlch were set up for solving _hs problems of gas dynamics
in _he USA.

Translated and transcribed from the original German.
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Exh_LJet Mufflers

West G_rm_ny
Project Tit_e:

Theo_tlcnl nnd Experlmcn_nl Study of Single- nnd Hul_i- Chamber Filtor
for _hauB_ GaB NolS_ Ab_m_n_

Per£ormlnB Organ£zat_on N_me & ^ddross: Sponsorlng O_g_ni=aC_on Name &Addrcss:

RQse_rch Association for Int_rn_l Combnstlon Working Group of Indus_rlal Rcso_rch Associ_t_ona
Engines

Frankfurt, Lyoner S_rasBe 18

W_st Germany

P_Inclpal Inws_gato_(s): Type Q_ Research Program:

D_pl, -In_, Gerhard Thlen -- _undamen_a_

m Devolopmen_ (Component or System)

B Demon_ra_nn (Experimental, P_o_otype, o_
Production)

Sta_ Ga_e: Co_ipl_t_on Da_Q_ _easuremen_ Methodology
J_n. i, 1976 Estimated m

Ac_u_1 Dec. 311 _77 Funding:
Year Amount

ProJe=t Summary: (Briefly de_cr_bc _h_ 1975 (ac_u_1)_ _"

go_l_ approach, expected or actual _esulcs, 1977 (budge_):

report(s) generated and the dace(s) c_ _978 (_orecasc):
pub_Icaulon.)

O_Total Funding k_ounc: (500,000 DH)
............. _L_ _co_ .......

Development o£ a comput_=lon mechod for the design of 0xh_us= gas sound mufflers [or Incernal
combustion en_Inos, Gt111z_t_on o_ a ll_wcompu_n_lon m_thod-- siln_l_r to thnt of th_ "flni_-

_upp1emen_ry _s_s to de_erm_ne coefflc_ents for damplng and flow inss_r aild_o verify _he
accuracy of the computation formul_s,

Translated and transcribed from the orig£nal German,
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]_xhaus_ Hufflers

Italy

PzoJe=t Title: No_se geductfon in Alternative Intake and Discharge Systems.

Per£ocmlng Organizat£on Nam_ & Address: Sponsorlng Organlzaclon Name & AddrQss:

Alga Romeo g.p.A

Prlneipal Investlgator(s): Type of Research Program:

FundaMentalB

x!.. Development (Component or System)

m Demonstration (E_perlmental, Prototype, or
Productlon)

Start Date: Comple_ion Da_: Heasurement Hethodology
Estlmaced 1977 m

1976 Actual 191_ Fund£ng:
Year Amount

Project Summary: (Br£efly describe the 1976 (actual):

goals, approach, expected o_ actual results, 1977 (budget):

zeportCs) generated and the dateCs) of 1978 (forecast):
publication.) ........................

Or Total Funding Amount:

This is a research program for the improve .........................
ment of the acoustical behavior of intake C0_b_S:

and exhaust systems. The artlcle states

the followlng podnts:

1) Additional bases for elementary acoustical theory (one dimensional and with no average
discharge) in the physical models of various types of mufflers (reflection, absorption,
etc.).

2) Experimental calculation and measurement, with proper equipment, of transmission loss
of the chamber.

3) Refinement of mathematical models eventually leading to a theory of no average discharge
wlth more dimensions,

4) A program of calculation for the study of acoustical systems formed by the combination
of various mufflers.

5) Optimization of configurations of similar acoustical systems. Theoretical and experimen-
tal analysis in relation to the spectral conditions of _ileexcitement,

6) Definition of prototypes to be proven on tile car,

Translated and transcribed from the original Italian,
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Exhaust Mufflers

Netherlands

Project Title:

Nolse-shieldlng proper_l_s of exhuaat systems

Performing Organization Name & Address: Sponsoring Organi_atlon Name & Address:

Public llealth and Environmental _lyglene lept.

_isterda_, Netherlands

Principal Investigator(s): Type of Research Progra=:

Fundamental

Development (Component or System)

D_monstracJon (E_perlmentnl, ProtoEype, {
Production)

Star_ Date: Completion Da_e: -- Heasuremen_ Methodology
Estimated

_J ESt. 1976 Actual Funding:
_' Year Amount
i Project SumJ_ary: (Briefly d_scribe the 1976 (actual):

• goal.% approach, expected or actual results, 1977 (budget):
_ report(s) generated and the date(s) of 1978 (forecast):iJ

/_ pub!ice,ion.) .......................O._Total Funding A_ount:

This research proJee_ has _he purpose of acquiring basic da_a wl_h regard to the taking
of the execu_ivo decision on tile basis of article lO of the noise nuisance hill reBardlng
_he noise-shielding properties of certain exhaust systems with the purpose of making trade
in so-called sport exhausts impossible. The manipulation aspects will also he involved
in the s_udy.

Translated and _ra.scrlbed from the original Du_ch.
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Exhaust Hufflers
Northern Ireland

ProJ_c_ Title:
Prediction of nois_ £_om silencer configt_rations,

pcrformin B Organlz_tlon Nnme & Address: Sponsoring Org_nlzatlon Nn_le & Address:
Department o_ Mech. and _ndustri_l Eng._ Volvo AoB., Sweden
The Queen's University o_ Belfast,

Ashby _ns_tute,

stranmill£s Road, Bel£as_, N.Ireland BT9 5AH

Prlnclpnl Inve_ti_ato_(_): Type of Resenrch Progrnm:

_.__ Fundamental

Pzofessor G. P. Blair --_L Development (Component or System)
Demonntrn_ion (Experlmcntnl, Prototypc, or

m Production)

S_art Date: Complctlon Da_e: -- _leasurement He_hodolo_y

Estimated

1/I/76 Actual _n/ ?177 Funding:
Year Amoun_

Pro_ect Su_nary: (Briefly 4egcrlb_ _h_ i-_ (_ctual):

_oals, approach, expected or _e_ual resul_s_ 1977 (budget): Con£identi_l
report(s) generated an_ _h_ dat_(s) of 1978 (for_cns_):

puhllca_on.) .........................

Or Tot_l Funding Amount:

_is research work again follOWed th0 lines o£ our fundamental studies which have

been published under $AE papers Nos.720_55, 730160 and 740713, and in thin case

these programs were constructed for the spocific purpose o_ analy_ing the noise
ou_pu_ from any conceived pressure i_put characteristic with respec_ to time arrivin_

at any one o_ three types of silence_ configuration _nd predictlng the noise produced

thereb_ in space at a predetermined microphone position. The levels o_ attenuation

could he assessed for any new _i]enc_r design a_d th_ back-pressure on the e_gine
and in the silencer b_x could be predicted either d_namica_ly or as a mean pressure

level.
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Exhaust Hufflers

_orthern Iroland

Project Title:
Design of Dlosel Engine Silencers

:i
! I Pe_formin_ 0r_aniz_ion Nam_ & A_dr_ss_ Sponsoring Organization Nam_ & _e_

This work is aimed at the design and development of silencezs for diesel engines

_cm 1 _ 8 cyllnders of the uurbo-charged two-cycle and four-cycle type with

outputs ranging from I00 - IOPO h.p, This project follows the basic development

lines illustrated in S_E p_pe_s NOS, 720155. 730160 and 740713. The results
shOW go_d b_0ad-band attenuation in the thr_e basic r_quirsmont levels of

no_-crStical, ind_Istrlal, _ban, re_identlal and critical r_sld_ntial area

utilisation. The reports g_nerated are confidential and will n_t be publlth_d.
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Exhaust Mufflers

United Kingdom

Proj_c_ Title_
Silencer Development, Qul0t II_avy Vehicle.

P_r[orm_ng Organization N_m_ & Addrus_ $ponuoring Or_aniz_tion Name _ Address:

Southampton Unive_slty Ii
Ins_i_ute of Sound and Vlbcation Research Transport and Road
Hi_h£ield, Southampton S09 5NLI Research Laboratory
Un_ed Kingdom

Principal Investiga_or(s): Typ_ of R_e_rch Program:

FundamentalP.O.A.L. Davi_s --
W. Adams -- Developmen_ (Componen_ or $F_em)

D_monstrnt_on (E_:per_m_n_ul, Prototype, or
Production)

St_r_ Date_ Co_lllle_ion D_: q _I_s_r_m_t Methodology
E_timated

April 1973 Actual ^p_ 1_ Funding:
Year _oun_

ProJ_=_ Su_mary_ (Briefly de_cribe th_ 1976 (actual):
_oal_, _pp_oach, expected or actual results_ 1977 (budget):
r_port(s) _ene_at_d and the da_e(s) of 1978 (forecast):
publicat_on.) ........................

To produce op_lmi_ed _ilencer design layouts .........................
for _wo sp_ci£_d heavy diesel ccuck engines CO_'T$:
to m_ _lo_or Indus_ries Research Association I
spec_fic_t_ons. To inves_iga_e new
_und_mental methods for _mprov_n_ silencer performance.

Publlcntlon:

P°O.AoL° D_vi_s and W._. Adam_ 1976

Unlverslty of Soothampton_ ISVR Contract

Report No. 76/12. Quiet Heavy Vehicle
P_oJ_ct_ ThQ design of _xhaust silencers.

Transcribed from _h_ or_glnal.
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Exhaust Mufflers

Abbrevlaced Listings

i_ F_ance_ No_8e From Exhaust Outlet of _ Veh_cle_ Ber_n eL

! Cies B_ P_ No_ 3_ F-78370PI_ _ _
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Power Train

United Kingdom

Project Title:
Crat_kshaft Vibrations

PerEorming Organization Name & Address: Sponsoring Organiaatlon Name & Address:
Cranfteld Institute of Technology
School of Automogfve Studies
Cranfield
Bedford _g< 43 OAL

United Kingdom

Principal Invos¢igator(s): Type of Research Program:

D, Bodgette Fundamental

-- Development (Component or System)

-- DemonstracJon (Experimental, Prototype, or
Production)

Start Date: Completion Date: -- Heasurement _Iethodology
Estimated

Actual Funding:
Year Amount

Project Summary: Cgriefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
' report(s) generated and the dace(s) of 1978 (forecast):

puhlfea_don.) ........................

O_irTotal Funding Amount:
........................

CO_NTS :

To carry out fur=her experiments on various multi-cylinder engines. To check tile ability
_ of the theoretical model to predict the frequencies, amplitudes and model shapes for _he

whirling modes of vibration, Associated wl_h Lhis work are two doctorate studios of the
hydrodynamic constraints tha_ a Journal bearing imposes on the shaft.

Transcribed from _he original.
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Powor Train

Abbreviated Lis=Ings

United Kingdom, Effect of Crank-Mechanlsm and Gearbox on In-Line Engine

, Modos _nd Natural Frequencies, University of Southampton, Institutei
of Sound and Vibration Research, Southampton S09 5NH, Unlted Kingdom.

i E, Lalor.

i gnited Kingdom, Transmission and Gearbox Noise. Universlry of South-
ampton, Institute of Sound and Vibration Research, Soutbampton S09 SNI],UnitedF

! Kingdom. J, Baker, R,D,H, Perry,
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Tires

Sweden

P*ojv¢_ TiLle:

Development of quieter tires and road surfaces

]'erformh1_ Orgal*iza_Jon Name & Address: SllO:ISI*rillgOrg:;;!izarJo.NaT_iv/.Addl'c:t;Z:

1FM Akustikbyr&n AB IIntlonal Swedish Board for

Worfvlngos v&g 26 Techrllcal Development

S-i19 15 Stook ho19$ _Sw_ode_ ..................................................................
l'rli_c!palhlves_Jg;,_cr(_;); 'Jyp_,i,I RL_,;;:'I:h]'rogi:,:':

Nil s-Kke Nilsson × I.tM;_;,',b_a I

= x ll_",,1oi.,,;_t ([:_,::l_onu:iL _,: :-])'_te:_d
D.,:_,ll%ll',_l_O:l (K:OJi,!'_: U;_;,L] , I' ._ , ','i,l,_

i PI clOuc[] on)

SLnrL ,<h?: E:uiTlat_d i NOV 1977 .....
1 ov 1976" ACLu,;i ......... l'_:iui:;L:

|

'Frq,],12L-:i,_;_,q:;:'};F--(_7'i;,T11:'dL2_:'7_- th_.... !4:"_'(_""]): $ 73 000
COals, _qq_rl)ach, _xpcl:.u_l or arLua! result_i,] :977 (hudget): $ 631000

9 repor_(_;) glmura[ud _nd thu d;lIe(_) of I 197_ (fO;'L'_a;;[): $ 78;000puhli,'i;t iul_, )

_!r "Io_al Jun;ti_; ,',;,'.,._::
_ .........................

CO...... 1, ,

_ _eport : Author : _cllort NO.

Generating meehanlsms for external tire noit_e N f_ N_1_or_ TR 3.709.16 (English)

i Pa:'ame_rle influences of external tire /loi:;e N A Nil:;uon TE 3,709.15 (English)

Tire noise and tire vihrI_tlonblbliogmlphy g k gilsson Tll 3,709.05 (Engllsh)

Lahorr_5ory IgI!_.SL[I't*_T_eDtSof cxIi+r[if=ltiff!BUlge

Discussions at BASt g /i Nilzzon Th k.283.O1 (English)

U Sandberg

Eeport I'1"o_Itravc_/_;fo]" the purpoge of giddy
_n tile United Sta_es of f,merJca 11A I/ils_;on T_ I*.283.O3 (Swedish)

B_dlatlon of I_rborne IIOUJld d_e to contact-

patch excited vibrations N _ ;lil_son TM 3.'109.05 (English)

" S S_derqvlst

Measurement of vibrations of in-servlce tires O Bennerhult TR h.283.0_ (English)
Pre-study at glslaved Tire and Bubber Company N _ Nilzson

* Due =o delay in scheduling this proJec_ _he project couldn't start July 1st bu=
Nov, Is_. The financial years are Cherefore running 1 Nov. ¢o 31 Oct,

i
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Sweden
L

_rojoct'_tle_ D_velopln_ _ m_thod for chnr_c_crlz_ng tlr_s with re_p_c_ _o ex_orn_l tlr_ nols_,

Perfo_m_ 8 Or&_n£z_t_on _um_ & Address: Sponsorln_ Org=nlz_tlon Name & Addross_

1_u_tlkbyr_n

Wnrfvln_es v_ 26 Nntlon_1 _dish Board for T_ch_c_l

$-112 51 Stockholm 5_eden Devolopmunt

P_n¢_p_l Invo_ator{s)_ Type of _ese_rch Program:

_lls-^ke Nil_son
Fu_dnment_lOve _n_L_rhult

-- Development (Component or System)

-- De_on_tr_t_ (E_p_i_nt_1, P_oto_ype, or
Production)

$_art Da_e: Co_pl_t_on Dato: _ _easu_e_ent He_hodolo_y
Estimated

Actual Rund_nS:

Year _oun_

Pro_ect _u_ar7: (Brle_ly d_b¢ _h_ i_76 (actual):

_o_Is, approach, expected o_ actual _esults, 1977 (bud_a_): $20_000
report(s) g_.e_atod and th0 date(_) of 1978 (forecast):
pub1_cat_on.)

_e ch_racterlzatlon of tlres with respect to tlr_ .olse i_ o_Gentlal when moaeurlng
nois_ f_om th_ co_t_t mechanism _hou n t_r_ is rolllng over _ ro_d sur_nc_. _

_s necessary to control p_rnm_t_rs _s rubbor hardnes_ t_d pattern and othor _undnme.t_1
ch_ra_t_r_tlcs o_ n _r_ w_th r_p_ct to _xte_nnl no_,

Durln_ _he project mcthod_ _or doln_ th_ w_11 be worked out _nd t_sted _o r_.l me_sur_-
• _t_ o_ _xtorn_l t_e _ols¢ to s_e how dlf_er_nt t_r_ par_]_etera correlate _o externul
t_re noise.
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Tires
Sweden

Projcc_ Title:
Road Surface Characterizatlan wl_h Respect to Type of Noise.

Perfor_inu Or_ani=_tion Name & AddrEss: Sponsoring Org_nization Name _ Address_

National Swedi6h Road and Traf£1c

I_ Research Institute. Road User and vehicle
Research Dept.

Fack
_RIN1 [_n_pen_n_ Sweden

PTinctpal Inv_s_igator(s)_ Type of R_search ProUram_

U. Sandbery m Fundamental
-- Developmen_ (Component oc System)

-- Demonstration (Expe_i_en_al, Prot0_ype, or
Production)

Start Da_e: Co_ll_letion Da_; H_nsuremen_ He_hodo]ouy
Es_imaced June _97_

Oat, 1976 Actual Funding:
,_ Year Ar_ou_E
_; Project Summary: _Brlefly describc th_ )975 (actual):

[ go_l_, approach, expected or actual results, 1977 {budgat)_
r_port(s) genera_cd and th_ da_e(s) of 1978 (for*cast):
pub!icn_ion.)

___r_t_l _i_g A_ $_UU_

U_TU_

Transcribed from the original,
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lr_S
_weden

Project Title:

Tyre Noise-Influence of Tyre and Road Surface

Performing Organization Name & Address: Sponsoring Org_nlzatlon Name & Address:

IFM-Sureau of Acoustics Co. Swedish Board for Technical Development
Warevinges Valg 26 LilJeholmsvaegen 32

S-I12 51 g-900 72 t_
Stockholm, Sweden Stockholm, Sweden

Principal Investigator(s): Type of Research Program:

G. Codefeib
Fundsmencai

N.A.A, Nilsson
-- Dev_losmen_ (Component or Syscem)

-- Demons_ratlnn (ExperimenEal, Pro_oEype, or
Productlon)

Start Date: CompleElon Date: -- Heasuremen_ Hethodolo_y
Estimated

Oe_,1974 Actual ._gne 1976 Funding:
Year Amoun_

Pro_ec_ Summary: (Briefly descrlb_ the 1976 (actual):

8eels, approach, expected or actual results, 1977 (hudgeL):

report(s) generaccd and _he da_e(s) Of 1978 (forecast):
publication.) ........................

Or To_al Funding Amount: $50,000
........................

CO_NTS:

: _le influence of dJfferen_ parameters on the _yre-road surface

system is studied, A series of tests will be performed which in _he long run

should lead to typ_-road Co tyre-road surface strueKures that cues0 lower noise

emlssJons.

Transcribed from the original,
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Tires
Sweden

Project Title:
Charactcrlzaclon of Pavements with Relevance to "Tlra-Nolse-Generatlon"

Neasurement of Wa_er-Paveme;itIWa_er-TIre Interfsclal Energy

Performing organization Name & Address: Sponsoring Organization Name g Address:

Swedish Institute for Surface Chemistry National Swedish Road and Traffic
Box 5607 Research Institute

!_ s-11486 Fack
S-SRlOl

% ' Stockholm, Sweden Llnkoepin_e Sweden

Prlnc_{al IavestIgacor(s): Type o[ Research Program:

i L. Kaell _undament=l
Development (Component or System)

Demonstration (Experimental, Prototype, or
Productlon)

Scarf Date= Completion DaLe= -- geasurement Methodology
Estlma_ed

June, 1977 Actual Fundi.g:
Year Amount

Project Summary: (Briefly describe th_ 1976 (actual):

_oals, approach, expected or actual results, 1977 (budget):

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

publication.) ........................

O_ Total YundlnR _moun_: 81 000

C0_O_ENTS :

One of the factors that influences tire noise Reneratlon is the

presenc_ of wacer on the pavement, _li_ project _l_s at a preli_Lnary evaluation

of the role of Interfaclal energies between water-pavement _nd w_ter-tlre for thi_

_olse generation. The methods used will be contact angl_ m_asuroments,

Transcribed _rom the original,
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Tirea

Switzerland

Project Title:
Roiling Noise of Tires

Performing Organization Name & Address= Sponsoring OrGanization Name & Address:

Ingenieurschule HTL - gldg. Pollzelabteilung

Autemobllabteilung Ch-3gg3 fiern
QuellgaBse 3 g_dg, Amt fur Umwelt_cbutz

CII-2500 Biel 3 CH-3g03 Bern

Principal Investigator(s): Type of Research Program:

_..2L Fundamental

-- Development (Component or System)
Demonstration (Experimental, Protot)'pe, or
Production)

Start Date: Co_qlIetion Date: X Heasuremenc Methodology
Estimated

Spring Actual Su_er 1976 Fundlng: --

Year Amount

Project Summary: (Briefly de_cribe the 1976 (actual); (Ft. 16000. ) $6395

goals, approach_ expected or actual results_ 1977 (budget):
report(s) generated and the dace(s) of 1978 (forecast):
publication,) .........................

Or To_a[ Funding A_ount;

COOLANTS:

Purpose; Can ¢ method be developed with the aid of a _ultable rolling tent stand co measure

the rolling noise of tires?

- Study of the correlation quality of measuring re_ult_ between road and rolling te_t stand.

RasultB:

- A meaeurlng method equivalent to the street sbould be developed for the rolling test Brand.

- Differences of the diffe_ent tested tires exist with regard to noise values and frequencie_;
the differences of the studied tlres however _re mnaller than the influence of the different

street llningB,

l'ranslaCed and _ran_erlbed from the orlg_nal gsr_an.
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Tires

United Kingdo=

Pro_ec_ Title:

Low frequency noise generated by roiling tyreroad interaction.

Performln_ Organlza_ion Name & Address: Sponsoring Organization Name & Address:

DeBt. of Mechanical Engineering Science Research Councill London

University of Birmingham, British Leyland Ltd. i Birmingham

South West Campus, P.O. Box 362, Ford Motor CO. Ltd.t Basildon

Bir=ingham Bi5 2_.

': Principal Inves_IgaLor(s): Type of Reseoreh Program:

Dr. B. Mills ._._ Fundamental

[_ Dr. J. W. Dur_n -- DevelopmenC (Componen_ or Sys£em)-- Demonsrratlon (Exper|men_al, Prototype, or
Production)

$Lar_ Dace: Comple_ion Date: -- HeasuremenE Methodology

Estimated 1979
1974 Actual Funding :

i_ L_ar amo_n_
Project Summary: (Brlefly describe _he 1976 (actual): (£14,OCO) $24074

goals, approach, expecr.ed or actual resul1:s, 1977 (budget): (£19,000) $32672
report(s) generated and the date(s) of 1978 C£orecast); C125,0oo) $42990

publlca_isn. ) .........................

Or Total Punddng Amount:

COF_ENTS :

To measure the 3-dimensional poin_ mmbillties of the wheel hub of a vehicle without

wheeze and tyres and to combine them with compatlble parameters of the rolling tyre

and to examine the in£1uence tba_ the rollin9 ty_e/vehlcle interaction has on the

vibration characteristics of the vehicle _d the noise generated inside the structure.

TO achieve these aims attention has been strongly focussed on mbe problem of relating

the vibration pattern of the _tructure to the measured noise level inside it. Also
included is an attempt to predict sound presBure levels using simple radiation theory

and m'easured panel velocity data. This latter aspect of nhe pro_ect ha. led to Lechnlqu_s

by which the dynamic performance of a structs[e can be quantified with respect to

ex_itatlon at any road or drlve-line In}_t station. Dynamic performance parameters
have been established for a range of curren_ and prototype vehicle structure_.

]

!
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'Fires

g.ited Kingdom

Project Tltle:

Laboratory Inveatigatlons of Vchlcle/Rolllng Tyre Interaction and Its

Performing Organization Name & gddresG: gpon_orln_ Organization Name & Address:

Birmingham Unlv_rBity

Dept. of Meehanic_l Engineering Science Research Council
P. O. BOX 363

girminBham, g15 2TT

Onlted Kingdom

P_Incipal Invvsti_ator(s): Type of Research Program:

Fundament_l

g. Mllls _ Development (Component or System)

J. W. Dunn Demonstrat_nn (D_perimental, Prototype, or
Productlon)

Start Date: Completion Date: -- fleasurement Methoda}og y
Estimated

Nov L973 Actual Mar 1976 Funding:
Year Amount

Pro_eet flummery: (Briefly describe the 1976 (actual):
goals, appcoach, expected or actual results, 1977 (budget):

rupert(s) generated and the date(s) of 1978 (forecast):

publication.) ........................

O__rTotal Fusding Amount_ (h 31,800) $ 54,683

COf_h_S:

To measure the 3-dlmenslonal poin_ mobility of the wheel hubs of a vehlcl_ wlthout wheels

and tyces and to combine them wlth compatible parameters of the rollin_ tyre!, In order to

establlsh a broad band vibration analysls of a complete vehicle, and to examl.e the influence
that thls 3-dlmensional vehlcle/tyre dnteraction has on the vibration and noise gene_atlon
l.slde vehlale structures.

Transcribed from the original.
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Tires

United Kingdom

Project Title:

Origins of Tyre Noise

Performing Or_anization Name & Address: Sponuoring Organization Nam_ b Address:

Transpor_ and Road Research Luboratory Department o£ Transport
Old Woklngbam Road Department of Environment

i Crowthornej Oerks, United Kingdom Marsham S_reot

!_ London, Unt_ed Kingdom

i Principal Investigator(s): --_pe of gesearcb Program:

HCP Underwood _ Fundamental

i g. Wfnney -- Development (Component or System)
:; a. VQughan _-- Demonstration (Experimental, Prototype, or
, Production)

Start Date: Completion Date: -- Hea_urement Methodology
Estimated _978

1971 Actual Funding:

.... Ye_n_r ,_ounc
Project Summary: (Briefly describe the 1976 (aetual): (g2og) $34,392
goals, approach, expected or actual results, 1977 (budget): (fll0g) $17,196
report(s) generated and the date(s) of 1978 (forecas_):(h gg) $ 8,598
publication.) .........................

Or Total Funding A=ount:

COI_ENfS_

i) To study tbe causes of tlr_ noise and model tile tralmfer of energy from road surface

input to radi_tlon of noise from tire and road,

2) TO identify tile quietc6t cor_ercially available tire_ for use oil the Quiet Ile_vy Vehicle.

3) To determine by practical tests, the effects of varying the variou_ parameters affecting
tire nolsep e.g. mass of tread belt, tread pattern, wall thickness, casing material, etc.
Result_ on raddal construction tires show that t]lt_ =ype can be 2-3dB(A) quieter than mono-ply,

Transcribed from the original,
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Tires

West Germany

FroJec_ T_tle:

Study of Feasible Reductions in Noise from Rolling Tires

Performln80rganlzotion Name & Address: Sponsorlrl80rganl_atlon Name & Address:

Federal Highway Institute Federal Transport Ministry
Postfach 51 05 30 Postfach iO0

Bruehlerstr. I 53 Bonn-Bad Codesberg 1

B Koeln 51 West Germany Nest Germnny

frinclpal Investigator(s): Type of Research Program:

Dr. S. Ullrlch _ Fundamental

-- Development (Component or System)

.-- DemonstratJon (Experimental, Prototype, or
Production)

Start Date: Completion I)at_: Heasuroment HethodologyE_tlmatod /79

4/19_7 Actual Funding :

year Amount
Froject Summary: (Brlefly describe t11e 1975 (actual):

8oals, approach, expected or actual results, 1977 (budget)_

report(s) generated and Lhe date(s) of 1978 (forecasL):
publication, ) .........................

Or Total Fundln C Amount: $63,600

CO_[HRBTN:

The origin of tire noise, Tire noise on normal roads and on a special rotaclng drum

_es_ stand. Relationship between tire nolse and road pavement (surface). Effeccs of
tire materla] and cread design. Classlglcatlon of tires now on the market with regard
_o Ch_Ir noise eml_elon.

Translated and Cranscrlbed from the orlglnal German,
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Tires

West Germany

PtoJ©ct Title:

Noise Generated by Travel on Wet Surfaces

PQr_orming Grg=nlza=ion NamQ & Address: Sponsorln 8 Organlz_tlon Name g Address:

Ins=ituta for Acoustical Technology Cerm_n Research Noclety
Tech. L_iv. Berlin

Berlin IOt Elnsteinufer 27

WesL G_r manFPrincipal Inv_stlgator(s)_ TypQ of Research Progra=:

i Prof. Dr. _nfred lleckl -- Fundamental
Developmen_ (Co_ponent or System)

Demonstraclnn (Experimental. P_ototype, or
Production)

Start Date: Completion Date: _ Measuremen_ M_ho_ology
Estlmoced

_' Actual Funding:

i! Year .Am..ount
Project Summary: (Brle_ly dascrlbe ths 1976 (actual):

goals, approach, expected or actual results, 1977 (budge_):

:: caport(s) generated and the date(s) of _978 (forecast):

'i publication.) ........................
,_ Or Total Funding Amoun=: (63.GOG DH) $26.712

COM_h_S:

Tn_ noises generated by rolling d_pend in part on whether the surface is wet or no_. For
example, tires on wet streets, On _hc basis of simple tests, it Is to be ascortalned to

_ what exten_ this gypg of noise generation depends on traval velocity and the surface tension

it of the fluld_ involved.

Translated and cranscrlbed from the original German.
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Tires
Canlld4[

Project T_tle:

Effects of Road Surfaces on Two Common Typ_s of Tire

Performing Ord_nt=atdon Naln_ & Address: Spo_or_lg Organization _amQ & Add_ess_

Ontario Minstry of _lle Environment
135 d_. Clair Avenu_ W_st
Toronto, Ontario M4V 1P5
Canada

Principal Investidator(s); Type of Research Prodram;

Geoff Murphy -- Fundamental
u Dewlop_en_ (Component or System)
m DemonstratJon (Experime_aI, Prototype, or

Produ=_ion)

S_ar_ Date; Co_Jiile_on Da_e_ -- H_asure_en_ Methodology
Estimated

Actual -- Funding:
Ye_ g_oun_

ProJec_ Summary; (Briefly descrdbe the 197--'-6"(actual)_
goals, _ppcoach, expec=ed or a=tual _esul_s, 1977 (budget):
_Qport(_) generated and thn da_e(s) of 1978 (forecnst)_
publ_ca_don.) .........................

Or To=al Fundlo8 Amoun=:

CO_R_ENTS;

Sound level measurements taken elo=e =o Khe rear wheel of a window type van when fitted
with (a) snow tires; (b) rib t_ree; and driven over 5 d_fferent ro,d surface_ ranging
from smoo_h asphalt to rough plastic grooved concrete indicate an oversld "A" weighted
level increase of approximately 10 dBA for R_b Tires nnd 5 dSA for Snow Tires.

Other stat_onar_ mond_oring tests conducted b_fore and _ft_r diamond cut groovtng wns
in_roduced into concrete sections of [iwy. 401 show an avernge incress_ to the Ilourly
Le of 1.7 dSA a_ a point 75 fee_ from the _dde of the modified pavement and 0.9
dd_ at 138 feet from the same point.

Transcribed from the original,
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Tires

Swodeq

Project Title:
Tire Noise Messurdn_ Method s

--'Performing Organiza_ion N_me & Address: Bponsoring Orgoniza_lon Name & Address:

National Board for Teehnic_l

Development
Stockholm, Sweden

Prlnoip_l Inves_igacor(s): Typ_ of B_se_rch Program:

FundamoB_al

-- D_voiopmen_ (Component or SFstem )
q Domons_rs_Jon (g};per_mentsl, Prototype, or

Production)

gtar_ Date: Comple_ion Date: -- _leasureme_t Hethodo]ogy

Mar 1974 Estimated
Actua_ wo_ 107_ Funding:

Project Summary: (Briefly de_crlbe the 1976 (actual):

goul_, approach, e_pe¢_ed or octual results, 1977 (budge_):
_: report(s) generated and the date(s) of 1978 (forecast):

publication,) ........................

Or Total Funding Amount:

Paramet©r studies gad screening, The ........................

aim is to ob_aln roproduelbie measure- CO}_._NTS:
ment_ of tire .oise, to study the
influence of different parameters on the sound generation mechanlsm of tlre and

road surface, and to develop vehicle screens to prevent the diffusion of the noise,

Transcribed from the original
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Tires

Switzerland

Project Title:

Study of Roillng Noise from AutomobLle Tires

PerformlnS Organization Name & Address: Sponsordns Orsenlzatlon Nape & Addrossl

Kantonal_s Technlkum Bdel (KTB) Eidg, Amt fur Umwel_schutz, 3003 Bern
Au_omobdi_echnlsche Abtel)ung, 2500 Bdei dm Elnvernehm_n mi_ der_

Eldg. Materlal- ulldVersuchsanstalc Eidg. Pollzelab_ellun_, 3003 Bern
EMPA, Abteiluns Akustlk Swlczcrland
8600 Dubendorf, SwStzerland

Principal Inves_igator(s): Type of Research Program:

l. ]lerrn P. Wittwer. Dozen_ X Fundamental

2. Serrn Dr. R. Hofmann -- Development (Component or System)

-- Domonscra_Inn (E_pe_Imen_al_ Prototype. or
Production)

Scar_ Date: Co_l[lle_ioRDa_e: _ _leasurement Mechedo]ogy
Estimated

Aug. 1976
Actual m Su_e_ ]_76 Funding:

Year Amount

Project Sugary: (Briefly 4esc_he _he 1975 (actual):

soal_, approach, expected or actual _esults, 1977 (hudset):

report(s) _enerated and the date(s) o_ 1978 (forecast):
publdcatdon.) ........................

Or Total Funding Amount:

_E_S_

The results of the study should be useful in clarlfylng who=her wlch the aid of a suitable
rolldng test stand s me,he4 can be developed for measuring the rolldng hedge of t_re_.

Even if a type testing me,hod _sr passenger car_ doee not appear to hsv_ first priority for

no_se combsttlns, _he lncroductlon of boundary values must s_lll b_ dls_ussed wl_h truck

! tlre_o To be sure noC in the sense of a c0mprch_nslve type gosling, bu_ rather to e11mlnate
the few tires whleh cause an audlble hewllng tone on euperhl_hways,

However, the efforts should _o in _hc dlre_tlen of low-nolse street coverlngs parallel to
all t_re tests.

Translated and transerlbed from the original German.
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Tire8
United KinRdOm

Pro_ec_ Title:
Improving _he Prediction of _he EffectB of Road Surface on Traffic
Noise

Performdn_ Organiza_ion Name & Address: Sponsorin_ O_gan£za_ion N_me & Addrcssl

Transpor_ and Road Reeaarch
Labovatary
Crowthorne
Berkshire, United Kingdom

i_ Principal Invesc_gatoc(_): Type of Research Program:
' Fundamen_ai

-- Development (Componen_ or System)
-- Demonstra_Inn (Experimental, Protocype, or

Productlo.)
$tar_ Date: Comple_ion DaLe: -- Heasuremen_Methodology

Es_im_ced
Actual Funding:

Yesr A_ou_
ProJec_ Sub.arT: (Briefly describa _he lg?6 (actual):
goa1_, approach, expec=ed or actual resul_s, 1977 (budge_):
report(s) generated and _he date(s) of 1978 (forecast):
publlcation.) ........................

•, O!rTotal Fundlng Amount:

,.!

'i
r

4

!

%

TranserSbed from _he original.
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Tires

Wes_ Germany

PzoJcc_ T£_le:
Genara_lon o_ Noisy by Rolling Honor Vehlcla Ttres

Pecfo_lng Organization NumQ & Address: Sponsoring Or_anlz_ton Name & Address:
Institute for _chnntcs
Technical Ins_, Uar_tad_

Darmstadt, HochschulBtr. 1
West Germany !

Prlnclpal [nvestlgatar(_): Typv of Research Program;

Prof. Dr. Peter liagedorn
Fundamental

-- Development (Component or System)

-- Demonstrat_nn (Experlmcntal, Prototype, or
Production)

Start Date: Completion Da_e: -- Heasuremerlc Hethodology
Estimated

Jan, l, 1976 Actual Funding:
Year A_ount

P_o_ec_ Summary: [_riefly describc _h_ 1976 (actual):
_oals, approach, expected or actual results, 1977 (budget):
report(s) gcne:ated and _he da_e(s) o£ 1_78 (forecast):
publicativn,)

Or Total FundlngA_oun_:

CO_S:

Experimental and th_ore_ical studies on tlm genesls of tlrc noises. _asurements at
the test bed and on the _reet, Possibly, _ug_estlons on how to reduc_ _hese noises,

Translated and _ranscrJhed from _he original German,
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I_ OTHER
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Surface Vehicle Componeocs Ocher
Sweden

--Project Title:

Limication of the Sound LEvel of Vehicle Engine Cooling Systems

Performing Organization Nnmo & Addze_s: Sponsorlng Organization Name & Address:

Chalmera University of Technology National Swedish board for Technical

Department of Internal Co_hus_lon Bngineerl Development
Fack Fack

S-40220 Goeteborg 5, Sweden S-10072
Stockholm 43, Sweden

Prlnclpal Investigator(s): Type of Research Program:

L, Co]lln Fundamental

A. Pett_rsson -- Development (Component or System)

-- B_monstratlon (gxperimental, Prototype, or
Production)

S_arc Date: Completion Da_e: -- Heasuremen_ Methodology

Bstlmaced July 1978

Julg 1976 Actual Funding: --
Year Amount

Project Sugary: (Briefly describe the 1976 (actual):

_ goals, approach, expected or actual results, 1977 (budget):
report(s) g_ne_ated and the da_e(s) of 1978 (forecast):

_d publdca_ion.) ........................

_' Or Total Eundlng Amounc_ $110,000

;_ COb_'_ENTS:

_: The aim of _he project Is _o mdnlmize the noise emts_don level of cooling

systems for vehicle engines.

!!

1

/

Transcrlhed from the original.
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i

Borfsa_ Vehicl_ Compononts other

-ProJcct Title;

Tyre Noise Screening

Performlng Organization Nama b Address: Sponsorlng Organization Name & Address:

IFM - Bureau of Acoustics Co, Swedish Borad for Technical D0veimpment
Warevlnges Vaeg 26 LilJuhoimsvaegen 32

5-112 51 S-100 72 S=oekholm, Sweden
STockholm Sweden

Principal lnves_igato_(s): Type of Research Program:

G. Gadefclt Fundamental
P. Volgt

-- Development (Component or System)
Demonstration (Experlmental , Prototype, or
Production)

S_art gate_ Compleglon Da_; -- Heasurement Methodology

Oct, 1974 Estimated
Actual June 1976 Funding:

Year A_oont

Project Summary: (Briefly de_cribe the _976 (actual):

goals, approach, expec=_d or actual resul_s, 1977 (budget):
report(s) g_ne[ated and the daCe(s) of 1978 (forecaSt):

publlca=imn.) ........................

Or Total Funding Amoun=: $55,000

CO_NTS :

This proJee_ aims at developing screens to be attached to road traffic veblcles tha= prev_n_
5yre noise environment. A number of different typed of screens are made and attached to

vehicles, Measuremen_ of _yre noise levels from freely movlng vehicles are made at a distance

of 7.5 M, The tests are performed on dry and wet road surfaces and a_ varying speeds.
The noise reducing effect of differeat screen alternatives and their properties in practical

use are studied. The r_sul_ from a preliminary _es£ suggests that reduc_imns in tyre noise

level of nbou_ 3 dg(A) in practical use can be expected.

Transcribed from the original,
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Surface Vehicle Components Other

United Ktnfidom

pro_ech Tltl_
Noise From DPA pumps

P_rfo:mi_g Or_n_zatio_ _ & _d_ gponsorinR OrKanization Name & Addrevs:

Noise Control Group

Research Department
Luoas-ChV Ltd Lucas C.A.V,

P O Box 36, Wnrple Way, Acton,
Lnndnn W3 7SS

Principal InvescIEator(a): Type of Research Program:
M F Russell

A J Herbert __%x Fundamental

S W Nicol _ Deve|opment (Compone.t or System)
.-/i Demonstration (Experlmenta], Prototype, or

; Production)

Start Date: tompleclon Date: -- Measurement Methodology

1974 Eltlmated
i Actual Fumding:

Year Amount

ProJoc_ Summary: (_rle_ly describe the 197b (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1S78 (forecast):

puhllcation.) .........................

Or Total Fundlng Amount: 1 mal_ continuously

COM_(ERTSI

OBJECTIVES

I,. To develop a complete u0dorstandlng of the noise _eneratlng
process _n the DPA diesel fuel injection pump

2. To examine all ways of controlling noise from _hls pu_p

3. To demonstrate practical means of noise control for this pump

First report issued as SAE paper "Identification and Modelling
of Rotary Diesel Fuel Injection pump Noise Process" presented

; at Milwaukee in Sept 1975 (SAE publication SP 397)
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Surface Vehfcle Components Ochers
West Germany

Project Title:

NolDe Stresses CQused by Commercial Vehicles,

Performln_ Org_nL_aclon NamQ & Address: $ponuorlng Organizatlon _me & Address:

Chair and Institute for Hotor Vehicle German Research Soelety
TechnoloBy,

Hannover Techn. Drily.

Hannover, Nienburger Strasae Ij.WG

Principal Inv_sct&a_or(s): Type of Research Program:

Dipl.-Ing. Siegfried Jacks1 _ Ful_d_encal
-- Developmenc (Component or System)
-- DemonstcacJnn (E_p_cdmoncal. Prototype. or

Production)

Sta_ Date: Coni1)le_ionDa_e: -- Heasureme_ Methodology

1,1973 Est!mated

Apt Actual FundlnG:
Year Amoun_

Project Summary: (Briefly de_crlbc _he 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):

repottCs) generated and the date(s) oE 1978 CEorecasc):

publication.)
Or Total Fundln 8 A_ounc: (200,000 DH)
_-- ........... J.8_,_O.o .......

CO_h_S ;

Thds research project fs _o centrtbute to a reduction of heSse-induced
stresses caused by commercial vehicles. The noisiness of the engfnes
i_ w_ll-known and is not the ohJec_ of this study. Rather. there oftmn
ate--i_ addition to the intrinsic vehicle sound--pulsatfng or pulse-like
adjunct noises (e.8. rattling, squeaking, etc. caused by shSfftng of
structural components and of _uper structures) which stand out--offen

by ¢helr very Intensity--because of the frrltatlon and a_oya_ce whfch
they cause,

Translated and _ranacrdbed from the orIKinal German.
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S*irfnce Vehlc]e Componen£s Other

italy

PzoJ©ct T£tle: A Oigltn! Analysis Method for Determlnlmg the Contribution of Various
Transmlsslon Methods of Noise In_o the Passenger Compartment of a Car.

P_ormln S Organlzatlon Nam_ & A_dress: Sponsoring Organlza_ion Name & Addre_s_

Alfa Romeo S.p.A,

Pzlucipal invcs_isator(s): Type of Research Program:

Fundamental

-- Developmen_ (Component o_ System)

-- Demonstration (E_pe_Im_n_al, Pro_oc_pe I or
Production)

S_ar_ Date: CQm1_1_t_on Da_a: _ Heasuremen_ Mechodology
_ Estimated 1978

1977 Actual Funding: --
Year Amoun_

Project Su_ar_: (Sr£_fly describc _he 1976 (actual):

go_1_, approach, expected or actual results, 1977 (bud_e_):

_porc(s) gene_a_cd and _he date(s) o_ 1978 (_or_cas_):
pub_Icatlon.)

___r_ _S Am_t_

• he s_rch _ _ e_e_s_ _eth_ _ _4EhTS_
_e_rm_ _s_r _o_ _o_

_ _h_r _ _ _t _o_i_i_s _rmi_ _h__ _ the _o_h_i_ _ esch

_o_re_e_ _ith _ _f_e_ _ _ _s_o_ _ _he _r_sf_
_o_°

_ _ preei_i_ _t_s _ re_e_ _ _f_e _f _s _t_o

Tfanslaced and transcribed from the orJglnal Icallan.
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Surface VehLc_e Components Other,
Abbreviated Listings

France. Nolse Reductlon by Cowrin R the Hotor and Mechanlcal Pares.
Bertln et C1e, B,P* No, 3, F-78370 Pl_islr, France. 1977,

Swltzerlalld. _le Body as Transm_slo. Element Between the Sources and
_he Passenfier Compartment. Interkeller AG/SA, 8052 Zurich, SwL_zerland.
P. Gillard.

Switzerland. The TranBm_sslon to the .Vehlcle Bady throufihthe En_ina Haunts
and _he Measurement of thelr l>/n_mlc _laracterls_cs. In_erkeiler AC/SA,
80S2 Zurich. Switzerland. B. Braune, F, Sommer,
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Hethodn_ogy and Standards
Australia

J

Pro_ect Titla;
Noise Source Identification on Automotive Engines

PerforminD Organization Nam_ & Address: Sponsoring Organiz_tion Name & Address:
Dept. Mech. Engineering,
Monash University Honash U.lv_rst_y
Clayton

Vie. Australla 3168 !

Principal Investlgator(s): Type o1 Research lfrogram:

i Dr. Robin J. Alfredson _ Pundamental

! -- Development (Component or System)
Demonstration (Experimental, Prototype, or

-- Production)

Start gate: Completion Date: x Heasure_enL Hethodo]ogy
10175 Estimated 12/77 --

Actual Funding:

Year Amoun_
Project Suramary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual resultu, 1977 (budget): ($1OOO) $1110

report(s) generated and the date(s) of 1978 (forecast): ($I000) $1LlO
publication,) .........................

; "" Or Total Fundlng Amount:

i, CO_EN'I'S:

_I_ A digital intenslty device has been developed which measures directly acoustic In_enslty,

il It Is baged on a high speed analogue to digital converter coupled directly to a dlgltalcomputer. The ADC receives signals from two microphones via a dual precision a_plifier,

! The device is being used in the near field of an automotive engine in order to identify
, regions of high acoustic Intenelty and hence regions radlatlng high levels of acoustic

power. Tes_s to date have been very promising. The first report will be at the NOISE-CONl

il 77 to be held.ln Virginia NSA in October. !977.

i,

!!

Transcribed from the original.
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_hodoingy and SEnndards
C,_nada

Project Title:

Communlgy Nolse _esurJng Instruments

Yerformlng Org_nlza_lon Name & Address: Sponsoring Organization Name & Address:

National Research Council of Canada

Division of Physics
Acoustics Sec_lon

Ottawa, Canada KIA OR6

Principal Investigator(s): Type of Research Program:

G. D. g. Wens
-- Fundamental

-- Development (Componen_ or System)
-- Demonstration (Experlmen_ai, Prototype, _r

Produc_lon)

Start Date: Co_q_lecion Dace: -- Neasuremenc Methodology
Estimated

Actual Funding:
, Year Amounc

"Project Summary: (Srieily describe _he 1976 (actual): ($50,000) $47,140

goals, approach, expected or actual results, 1977 (budget): (_SO,O00) $47,140

rQpvrt(s) generated and the da_e(s) o£ 1978 (forecast):($SO,O0O) $_7.140
p_bZlcatisn.) ........................

O._rTotal Funding _oun_:

CO_hTS:

Miniature Sound Level t_ter

In July 1976. Canadian Patents _nd Develop_nt Ltd. selected Richard graneker R_search Lid.

of Ottawa as llcensee for tbls instrument. _nufacture is expected to commence in February

1977. The lnstrumen_ is capably of ,_asurlng A-wedghtsd levels as low as 40 dg and has a
dynamic range of 80 dg plus a crest factor of 14 dB. A low-power-consumptlon detector based

on implicit computation provides _rue-rm_ values of the input signal. The displ_y is a

column of LEDIs driven by a special elrcui;.

Instruments for _asurlng Communlty Nols_ Indices

_o eeo_omieally a_traeglve uolse-level l_Onltorlng instruments ure under development. The

first Ins_ru_en_ is for _he measurement of equivalent sound level (Le_) ; and the second
ins_ru,_nt is bnslcally a purtable (I_) data legging system for the adses_menE of the
percentage X of the _dme thac a certa1_ level of noise L is _xeeeded. Value8 of L und

LX are Of importance as co,unity noise indines_ An an_logue inpu_ circuit wltb self-
con_alnQd auto-ranglng, which is sulcnble [or these nnd other applications, has been designed
and constructed. According _o prellmln_r y _st_. _be dynamic range o_ the system is nt

least 95 dB plus a crest factor of 14 dB and the resolution is better _han 0.i dB.

Transcribed from the original,
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HethodoJogy and Standards
g.anada

Exterior Vehicle Noise and [Ioaltll Impairment Effects on People

])(_l'[Ol'llmih_ O£+_;lllJgatlOIl I_OIEI(:& AdJl't::;_1 5],Ol+_;O['ill;;Orgzln[;!_tl J(mrlXaln.+ I+ Adfirt.'_r.:

Sound and VibrationLaboratory Federal Ministry of Transnort (Canada)
Faculty of Engineer;ingScience Ottawa,Ontario
The Universityof FJesternOntario Canada
London, Ontario. Canada. M6A 5gg

............................. +........................
}q'ltm/pa] luw'!:tJ_:ator(i;): 1)pc (_[ ]_e_eal'cl_ I'ro_;r;ili_: .........................

Dr. J.S, Bradley .__ }'u.,k,,Lema_
Prof. J.E,K. Foreman .... l)L.v(,lop;'_eu_(Comi;mu_nlor S)'ut,'::_)
Mr. BrianJonah .... l)eiTmn!;II;,t_.niE>_p_,ri:a_ent;i].Pr(Jtutb'pu,L}r

]'r _lauc_t {11,)
s-_r--t-']TaT_.T"F-cu171I,T_-i-,TiC iia_t,;" ............ _( Hr..urn.merit H_t!,_,d,,_o;.y

J EStllaatud .................................
May 1974 Actual la_'3l:-1977 ......... I'U;it)111Lj:

...... -_a ............................... _YJta_r a. mmt
PI'L,ject Sn;Tm,_ry: (Be'Sully dcacr_be t]m 197(, (actua]):
goal_;. ;q_pr{,uch,('apucted or actual results; ]_J77 (hlJdE{.t):
reporl:(.s) generated ;rod tile date(s) of ._97E (forecast):
pul_lleut_(m,) ..........................

Or 'I't_tal }'und_n_ Alnounl: (SiBB,O00) $118,79_

ca;,,7,_-Phase-I " [Flay-g74--i5[ --($-28"6gO-)-$;6-agu
..........;Phase I (May 975-77) -($98,000) $92._9_

The Laboratoryhas just completed a studyfor the Canadian Ministry of Transport on external
vehicle noise and its subsequenthealth impairmenteffects on people, The purpose of the
study_*as to more definltelyestablishcriteriafor acceptable future external vehiclenoise
levels in Canada, as a further developmentof the Canada Motor Vehicle Safety Standards.
The question of acceptable noise levels is of concern to vehicle manufacturers as well as
being extremelyimportant to the well-belngof large portions of our population. Th_ project
consequentlyinvolved an extensive study of the complex interactionof nearly randomly varying
traffic noise levels, and the many forms of adverse human reactions to th_se noises.

The first phase of the project from May I. 1974 to April 30. 1975was carried out by
Dr. J.S. Bradley of the Laboratory. This part of the work consistedof a very extensivestudy
and analyslsof the present state of research knowledgein the areas of vehicle noise, road
traffic noise and the effects of noiseon man. A thorough literaturesurvey _as performed,
and a 2000 entry computer-sortedbibliographywas compiled. Visits were made to prominent
research groups in Europe as well as NorthAmerica to better assess recentdevelopments in
the fleld. This phase resulted in PublicationTP154 CR 7602. "ExteriorVehicle Noiseand
Its Bffects-'A Survey of Research on ExteriorVehicle boise. Traffic Noise. and the Effects
of Noise on People", TransportCanada, Road Safety, Ottawa, Ontario, March 1975.

The secondphase of the work was completedon May 31, 1977. It consistedof an inter-
disclpllnaryexperimental researchproject, wlth the goal of relating physical _neasurements
of trafficnoise to human response measurements(co-coordlnators: Dr, J.S, Bradley and
Mr. Brian Jonah). A great deal of effort uas made to ensure that both the noise measurements
and the human responsemeasurements were as accurate as possible, so that subsequent analysis
of the b_o was not unduly limited by experhnentalprocedures.
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Humanresponse measurements were obtained by an interviewer-admlnistered questionnaire.
This part of the work was supervisedby Mr. Jonah,with the assistance of Dr. R, Norman
and Dr. R. Gardner of the Demartmentof Psychologyat the University. A quite detailed
questionnaire was developedand tested. Much use has been made of nrevious research to
determine the most fruitful areas to investigateand to ensure that the quesbionnaire
representeda definite improvementover previous studies, The questionnairewas
evaluated and oretested in a pilot study. Questionnairerespunseswere coded and
eventually stored on computer mag tape with the correspondingnoise data, Subsequently,
a variety of statisticalanalyses were nerformedwith this comnuter data.

The complete computer-basednoise measuring system that has been developed is thought to
be more sophisticated than those that currently exist for the purposeof measuring
traffic noise or general environmenta]noise. Six recentlydevelopeddigitally recorded
noise monitors were used as field recording units. They record a noise level once per
second for a full 24 hours on a digital cassette (or aporoximately log,ODD samples per
24 hours) and includewind and other information, The recorded field data was transferred
to computer magnetic tape via a translatorand interfacebuilt by the UWD Computing Centre,
The data was then manipulated in almost any conceivablemanner within the capabilities of
the University's large Cyber 73 computer system.

The project was carried out as much as possible as a controlled experiment, This involved
selecting sites to provide desired values of chosen variables, In this way the effects of
housing type, road type (freeway,regular),community size, socio-economicstatus, and
noise level have been investigated, In addition,a large number of other individual
variables have also been investigated. The field work employed a number of students from
various Facultieswithin the University as field workers, A final report has been
orepared for the Ministry of Transoort, informationon which can be obtained by writing
to Mr. Eric R. Welbourne,Chief, Vehicle Systems, Read and Motor Vehicle Traffic Safety,
Department of Transport,Ottawa, Ontario, KIA ON5,
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Methodology and Standards
Canada

.,%-j'j_?-_i_i'i'h,: .............................................
Study to Obtain Noise Exposure Data £or Truck Drivers

,,._;_.Uu,qJ;?_--J;i.._,_v..--?_L;_'_';,,-_--_A---,i/lq.'_,_L:..... ?6o-,TJ;I'u-t:_;;:.-..;.i'i:;:;;"t..V_.-._+_-7g',<_{_I.._,[..L':.....

The _ndustrlal Research Institute, Road and Motor Vehicle Traffic Safety

The University of Windsor, Branch, Transport Canada,
Windsor, Ontario. N9B 3P4 Floor 27C, Transport Canada Buildlng#

CANADA Ottawa, Ontario. NIA ON5, CANADA

,r'i'. _i'l'l,_l'J"'[ .'v,.:; i'J't:'+?c'ur (,;') ':........................ 'Ly p'e 'o+[""'lc._;J_,'/u'l; "l"roh'r; m,: ..........................

Dr, Z.F. Rei_ ..... l_ul_d;"1.'_IIal
Pro_o A.R. |lowell -- Ik.w.Jl+l.+!u.L (C,.inpt+ll_lll _n' 5¥!;h'+_1)

.--- ])emollslr;JLJOll (J_x[)L*I'Jl;I(,IIL;I]+ l+l'ULOly])c, or
Produ_ Liun)

,carc _ace: Colnpl_t_oLl];a_: --X- H(!_sure.m._ Hei:hodolol; 7
June i, lh; _ line, Led

1976 ;+_u._l Julyl 1977 Furldlng:

_oaJs_ alI_roi1_11_ +-'._:pec_e(Jor actu_ rP+su]_s+ 1977 (b_d_(!L):

'eporL(_) g_nc.rated alld the dato(s) _)f _L978 (roreCauL):
.Ib] {uaclorl.) .........................

Or T_tnl Fund/n_ Amuunc: $23,835
.........................

+, CO,_DIL_N,L,S:

!i

iI On-road measurements of truck cab interior noise l_vels in a
_, _ar_eby of vehicle types _nd opo_atlons are being compared with measure-

ments mad_ on the same vehicles under each of three sample standardized

,:,_ procedures. The objectives o_ the project are to determine the value

:!: of the standardized procedures as predictors of the interior noise level
under actual operating conditions and to compare typical driver noise

_xposures with accepted standards for industrial environments.

t_
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HoChodologF and Standards
Denmark

Pro_©ct Title: I
C_iculoclon of Noise In_1_ulon on the BasiB oE Emlsslon Hoasuremen_s

Pe_formlng Organization N_mo & Address: Spon_orln_ Org_nt=aclon Name &Addrcss:

Natlon.l Agency of _wlronmencal Pro_ecclon
Knmpmanus_d_ 1
1004 Kobenhavan, Denmark

Prlnclpal gnvos_i_or(_): Type of Reseorch Progr_z:

National A_ency of Envlroomcntal Protecclon -- Fundamen_l

-- Develop_en_ (Componen_ or System)

-- Demonstration (_xpecimcncai, Prototype, or
Producclon)

$tar_ Date: Cor,ple_lon Data: Heasuremenc Methodology

1977 EStimaced Summer 1978 --
Actual Funding:

Year A_ounc
Pro_ec_ Surtax7: (Briefly describe the 1976 (actual):

_oals. approach, expected or _tual results, 1977 (budge=)_ (SO,OOO D.Kr,) $_,245
eeport(s) generated _nd _hc da_e(s) of 197B (_oreeasc):
publlcat_on.) ........................

Or Total Funding Ar_ouo_:

C0_P_EhTS:

Calculation of Noiae l_aalun ,on the _aals of Fmlsslon P_asurements:

Ifl _ number of ca_es_ noise _s dlf_icul_ co _easu_o because Of the p_esence of ocher nolae
i uource_, A study ahall b_ made off the poss_bI1_ty of calculating the _a_s_lon load on _h_

bas_s of _sion measurements.

Transcribed from _he original,
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Hethodology and S_andards
Japan

Project Title:

Research on testing muLhod and cx_orlor noise of vehicle

Performlng Organization Name & Address: Sponsoring Organization Name & AdSress:

Noise Research grol_p, Fourth Research Dlv|sio
Japan Automobile Research Institute, Inc.

Yatnbe, Tsukuba-gun, _baraki-kcn

300-2L, Japan

Principal lnvestlgator(s): Type o_ Research Program:
Dr. S, Iwamoto

4_h ges. DLv, of JAR] X Fundamen=al

-- Developmen= (Component or System)

-- Demonstratlon (Exp_rlmen_al, Pro_0type, or
Produc_lon)

Start Date: Comple_i0n Date: X Heasuremen_ Methodology
Estimated _rch 1980

April 1976 Actual Funding:
, , Year Amounc

Pro_eet Su_al'y: (Srlefly describe _he 1976 (actual): (20,OOD,OOO Yen) $73,420

Baals, approach, expe_d or actual results, 1977 (hudge_): (28,000,000 Yen) $91,778

t_port(s) generated and _he date(s) of 1978 (forecas¢):(28,OO0,0D0 Yen) $91,775
publication.) ........................

Or Total Fundlng Amount:
........................

COf_g_g:

A factor analysis was conducted relating tile errors in meamLred values and observed values,
operational characteristics of drivers, visual reading of observers with Lhe presently

practiced various international and national testing methods including the leo R362 accelerating
noise _sstlng me_hod,

Our institute is equipped wi_h a large soundproof room where indoor testing of large size
vehicles is possible. IC is possible to perform various studies ranging Prom basic seudtes
dealing wl_h, for example, combustion noi_e_ m_hlne nolse and _xhaust g_s _mlsslon noise
of an engine, to applicational and developlnsn_al s_udtes Slich as _easur_s _o lower _ols_
by u_lllzlng noise-lnsula_ing and absorbing mat_rlals,

Presently, a developm_neaL study on new testing me_hods such as a mul_i-mode nolse _estlng

method which is assumed _o draw future streakier*, is being prepared _o _ake place in _hls
large sized sound-proof room.

Publication

Technical Report, 1976, Japan Au_omoblie Manufacturers' Assoclaclon

Translated and trascrlbed from the original Japanese.
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Methodology and Standarda
Norway

Proj_c_ T_tle:

Road traffic noise in urban aroae

Purfor_ing Organizatlon Name & Address: Bpoa_or_ng Organlzacion Nam_ I, Addross:

0_Io City Health Dopartmant Norgas almonvltonskapeli_o forsknln_t
St. Olavs plass 5 tad t MunthosgatQ 29, Oslo 2
0_1o I, NORWAY

Prlncipal 7.vesLtgator(s): Type of Bcsv--a'rch Program: --

Cand.raal Kj.ll Gjwvenes
orating. Siffurd Solborg .X__ Fundamental
cand. soclol. Eyatein Arntzon -- Development (Component or System)

-- Demonstration (Exp_rlmen_al, Prototype, or
Production)

9_art Date: Completion Date: _X_ Heasuremcnt Methodology

Jan, I, 1976 Estimated .J_ly I t 1979
Actual FundlnB:

Year Amount

Pro_ect Summary: (Briefly describe the 1976 (actual):(N.kr 290.00_ $56,636

goals, approach, expected or actual results, 1977 (budBct):_.kr 180.OO_ $33,912

report(s) gellerated and the date(s) of 1978/_forecast_:N.l_r 230.00_ $43.332publication.) .........................

Or Total Funding Amount:
.........................
COMMENTS:

Goalsl - Map the influence of different tlme - distributions (mainly on 2_-h
and week base) of traffic nols_ on peoples noise reaction.

-- Obtain a more well-defined basis for the chelae of different

traffic restrictions and other undBl-taklngs against nolse_ and
contrlbuto to the development of suitable noise Indices,

- Study the reprosentativity of short-tlm0 measurements of traffic

noise for different time dlstrlbutlonsp
Approaoh_Sgcial surveys (500 respondents) and long-time measurement in

areas with difforan_ tlmo-distrlbutions of road traffic_

I) steady traffic all week II) steady traffic durln_ daytlmo-

purlodo on workdays III) predominantly rush-tlme traffic on
work-days

Final report: July i, 1979
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He_llodo_o_y and S_andards
Poland

Project Title:
A%_ acoustic evaluation of automotive v_hlcles from the polot of vlcw
of the nolBe and vibrs_ion_ lnflueneQ on driver's work

Performlns Organlzatlon Namc& Address: Sponsoring O_ganlza_i0n NamQ & Address:

in_tytut Tranapvrtu Romochodowego i/Ministry of TranBpor_, Wnraaw

Road Tran6por_ InsLituce 4, Chalubinsk|ego StreEt

60, Stallngrad_ka S_. 2/Rotlonal He,or Transport Enterprtze

03-301 Warsaw, Roland Warsaw, 17, GroJecRo St., Poland

Prlnc£pak Inves_igacor(s): Type of Research Program:

'.: Dr• eilg,Je_zy Hiazga _ _undamen_al

._! -- bevelopaen_ (Componen= or Sys=em)
Demonscra_nn (Exp_rlmestal D Prototype, or

:[ -- Production)

i_ Start Dace: j Comple_Io_Es_imatedDa_e:occ.30, 1978 -- H_asuremenu He_hodolo_y

:' Oct. 16, Z97q AC:ual -- Pundlng: --Year A_oun_

Pro_ect Sugary: (Briefly describe _he - 1976 (actual): (125,_36 zD $ 0,292

goals, approach, expected or a_tual resul_s_ 1977 (budge_): (410,712 zl) 20,618
.::_ r_port(s) generated and th_ da_e(s) of 1978 (forecast}: (480,952 zl) 24,16_
_'_ publication,)

_ Or To_al Fundlng _%mount: (1,019,000 zl)

The main research objective is _o analyze _he acoustic cond_tlons Inslde _rucks and

i! buses operated a_ National Ho_o_ Transport Enterprlze and to estahllsh criteria for

'_' noise influence on driv_rls work, _*e study oon_slns _nvestlgstlons earr_ed ou_ in
.... road condl_Ions and _he slmula_ion of road and acoustic conditions st the laboratory,

i! The completion of work _s planned at the end of 1978, It is expected _o knew }10%¢
• and when to carry on the periodic inspee_ions of _he vehicles from _he point of view

_/ of _afety. Addl_ionally, we hope to collect some data concerning the influence of
noise on tilepsychophyelologloal effectiveness of driver and the resul£s will he

" u_illzed for se_ing up proper standards, No_hlng has been published ye_,

Tran_crlbed from the original•
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Methodology aIld gtnndnrds

Project Title_
Traffic Noise in Urban Areas

Performing Organlza_ion Name g Address: Sponsoring Organization Name g Address:

Ingewansson Acoustics gwedisb Council for gulldlng R_seareh
Box 52037 Fsck

S-400 14 5-IO2 30 g_ockbolm, Sweden

Goeteborg 53, Sweden

Principal Investigator{s): Type of Research Program:

S, genJegaard Fundamental
S, LJunggren

Development (Component or System)

Demonstration (Experimental, Prototype, or
Production)

g_arc Date: Comple_ion Da_e: -- Heasuremenc Methodology
Estimated

1972 Actual Hay 1976 Funding:
Year Amoun_ ,

ProJec_ gum.mary: {Briefly descrlbc th_ 1976 (actual):

goals, approach, expected or actual results, 1977 (budge_):

report(s) generated and the date(s) of 1978 (forecast):
publication,) ........................

Or Total Funding Amount: $16,OgO

C0b_NTS:

The effects of different nodee production affecting and propagation affecting parameters
on the _raffic noise situation in urban areas were scudled. These studied formed a basis

Ear the calculation of a measurement method adop_ed co urban areas, Tbe me_hod can be
used for mea_uremen_ of noise load in trafficked sLreets, along house fronts, and inside
S_r_C_S,

Transcribed from tbe original,
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Methodology and Standards
Unite_ _luffdom

Project Title:
Factors Affecting Traffic Noise in CDngested Urbsn Situations

--'Performtog Orsanization Name b Address: Sponsoring O_anization Name & Address:

Newcastle-Upo.-Tyne-Polytechnl_
Dept. o£ Physics and Physical Electronics Science Research Council
Newcascle-Upon-Tyne NEI 7RU
United Kingdom

Prin=ipsl Invc_t_ator(s)_ Typ_ of R_se_r_h Prog_am_

g_ Oskes -- Fundnmen_l
I. S_ Di_8ory -- _v_lopm_nt C8e_pon_n_or System)

Demonstra_i_ (_perlm_ Pr_co_pe_ o_
Production)

Start Date: Completion Date: -- Measurement Methodology
Estimated

June 197_ Actual May 197P Fundlns:
Tear Amount

Project Summary: (Briefly describe the 1976 (actual):
go_ls, approach, expected or actual results, 1977 (budge_)_
report(s) generated and the daCe(s) of 1978 (forecast):

pub!icatlon.) ........................

Or Total Fundlng&m0unt: (b 25,000 - bbO,O0O)
T-............ &4/,.9_O= 38BsSSa - _

C0_._NTS:

Noise level measurements will be conducted in built-up urban areas, in the vleislty of

Junctions and intersectlons. Short-term and 18-hour measurements will be carried out using
4 channels of _he Digltronlx Nomal system purchased for _his purpose, from which values of

LIO iS0 Lg0 Leg etc, will be decermlned. Classified traffic flow analyses will be conducted

simultaneously with the noise surveys together with various parameters, vehicle delay,
qu_uelng _Imes, etc, whieb will give an indication of the degree of congestion,

Junction _onflgurations of Incr0aslng complexity will be considered, and tile predictlon

methods modified and extended to include the complicating factors, The ultimate aim is tile

development of a satisfactory model to account for tile flvld data, and to allow for the
predlctios of noise levels genersllsed in urban environments under a variety of coodltlonfl.

Transcribed from the original.
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Methodology and S_andards
Unlted gin_dom

Project T$tle:

Traffic Noise Levels Assocla_ed with Suburbnn Ro_d Junctions

Performlng Organlzatlon Name & Address: Sponsoring Org0nlz_tlon Name & Address:

Newcas_le-Upon-Tyne-Polytechnlc

Pep_. oE Physics _nd Pi_ysical Electrondce Transpor_ and Road gnsearch Lahoratory
gewcastle-Upon-Tyne NEd 7RU
United Kinsdom

P_inclpal Inves_l_ator(s): Type of ResQarch Program:

g. Oakes Fundamental

J. D. Llewellyn -- Developmen_ (Co_ponen_ or System)J. S. Wca$th -_ -
Demonstra_Jnn (Exp_clmental, Prototype, or
Productlon)

gtar_ Da_ez Co_qlletlon Da_e: -- Heasuremen_ Hethodology
Estimated 1978

Apt 1975 Actual Funding:
Year A_oun !

Projec_ Suc_ary: (Briefly dascrib= the ' 197-'_ (actual):
goals, approach, expected or actual results 1977 (budgc_):
report(s) gcneca_ed and the date(s) of 197B (forecast):
publication.)

Or Total Funding Amount: (h 5,000 - b lO,OOO)
............. .$.8_9_ = $ 17.1_- .
COHHE_S:

A sEudy will be msde o_ noise levels a= _veral suburban roundabo_ junc_io_ _o _¢mp_ _o
apply the re_ul_a of ocher sc_dle_ _o _u_e_lons havln_ similar co_flgura_io_, A s_rvey w_ll

_lso be made o_ the noise levels In the vicinity of one other type of _uburban traffic Junction
CO_C_Olle_ by _a_Ic lights, Tra_le _oIB_ l_vels W_ll be _pple_e_od and _oE_ela_d w_th

_r_f_c f10W a_d compo_icion mea_ure_e_EB i a_d aE_e_pcs will he _ade _o produce a _odel which
wo_id _bl_ _o_6e I_vals aC s_J_la_ Ju_ccio_ _o h_ predlcte_. Noise level meas_re_e_t_ will

be _o_d_c_ed _s_ng _ second level me_e_ a_d portable _ape recorder_ follewe_ by che usual

e=a_tstical di_tribuclon analysts, yielding _he Llo, Lso_and LgO indices.

Transcribed from Che o_iglnal.
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blethodology and Standards

Project Title: " West _ermany
Maximum Emission Levels for Power Vehicles

Performlsg Organiz_tlon Name & Address_ Sponsoring Ocganlz_clon Name A Address;

Research Institute for Noises and Vibrations Federal Ministry e( the interior
Aachen, Franzstr. 83

West Germany

Principal Investlga'tor(s): Type of Research Program: '

Pundsmental

Development (Component or System}

DemonscratJon (Expeclmcntal, Prototype, or
Productioo)

Start Date: J Completion Date: _easuremenc Methodology
Oct. 1, 1975 Zstima_ed

!; I Actual _ _1 1_78 Funding:? " Y_ar Amount

Project Su_a_ry: (Briefly describe chQ 1976 (actuai):
_;_ goals, approach, expected Or actual results, 1977 (budge_):

t repor_(_) generated and the date(s) o£ 1978 (forecast):

I publlca_lon,) "Or
To_al Fundln_ Amount:(6,44_,OOD DM)

il CO_E_TS
,j

_i Reduction OE traEflc nolsee, particularly those of s_reet, tall and sblp transpor_atlon by

'ii a) establishing objective emission limits let prescrdbed time Intervals under official

_ regulations;
i_ _) estabJdshdng maxlmum /mmJssion level_ for budlt-_p areas outshined wl_h the set_in_ of
;; noise abatement requirements for eo_trgeClo_ projects in order to protec_ inhabitants

from tra_Eie noise;
c) promo=lng development and _esting of low-noise means of transportation,

Translated and tr_nseribed Erum the original German,
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He_hodology and S_andards
WeBC _c_ny

,m
P_oJec_ T£tle:

N_w _urola_nc T_chnlque for _t_rm_nlng Nols_ Emlaalon Of Shlps and
Boats on Inl_nd Wa_or W_y_

Performing Ocgantzacdon N_me _ Address: Sp0nsor_ng Oc_anlz_1on Na_e _ Addrea_

Testing Cente_ for Inland H_rloe Engln_erlng
Duisburg, K1oecknere_r. 77
We_t C-armany

Ptlnc_pal Inve_iga_oc(s)_ Type of Re_enrch Program:

Dr. Ins. Erlch Schaelo _ Fundamental
-- Dev_lop_en_ (Component o_ $y_em_
-- D_mon_a_Jo_ (E_p_imen_a1_ Prototype, or

Produc_lon)

_rg D_ce: Co_ipl_lon Da_e_ -- Hea_ure_e_c He_hodolo_y

June i, 1975 £_tlma_ed
Ac_ua_ H_ _I_ lq76 Fund£_8:

Yea_ A_ount
Project Sur_ary: (_riefly describe the 1976 Cactual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publtcat_on,)

O__cTotal Funding _ount: (74,000 DH) $31,376 ,,
_m.._w. ....... .. ........

CO_N_S:

A/m: to 8tlpple_ent exis_tOg meaauremen_ procedure under DIN 45 640 with an amended version
eo that nol_e em_ssions c_n be Ineaau_ed /J_edla_ely on huard during delivery of ship.

Va_an_: 6 to 8 _ea_uremon_ sl_es are _rranged on a h_lf cylinder designed _lun_ the

_hips axis within the noise domain in such a _anner that clear individual dace can be
obtained, The_o provide a mean value computed in accordanc_ _t]l pr_ser_bed _o_putatlons_
_htch _e_o value _ould be _e_u_ed at 2_ m distance a_ d_vecy v_lue.

Applicat_o_: new m_hod u_able on_y on _ugboa_, freighters and _w ra_ed passenger _hlps;
no_ to hQ u_d on highly rated passenger sh_p_ nor on _otorboa_s of _ny aor_.

Translated and _rnnsertbed from ¢ho original German.
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Hethodology and Standards

Abbreviated Listings wi_h Fundlng

United Kingdom. Aeouetlc Analysis Usln_ Finite Elements,

Trent Polytechnic, Dept. of Herb. and Prod. Engr,, Ssr_on
Sheer, Nottingham, United Kingdom. J II Swannell, Trent

Polytechnic, R T N Keiller, Trent Polytechnlc, R D llenshe11,

Nottingham University. Sept. 1975. Sept, 1978. (under KS,000)

$8,SRB. To analyse the dlstrlbsclon and intensity of noise in
vehicle eshst u_ing finite elements, Verification by experl-

mental procedures_ using g and K noise measurln 3 equlpmon_.

Nest Germany. Development of measurement and Analysla Technlques
for Infrnsonle Research, Institute for Tschnlcnl hcousclcs,

Technical In_tiC_Ite, Aschen, Kl_u_enerstr |3-1R, Nest Germany.

Sponsor: German Research Soclery. Prof. Dr. Ruttruf. Aug, i,

1973, Dec. 31. 1976. (150,000.00 DH) $63,600.

West Germany. Noise Hap of Dulsbur_. Instltute for _lyglene,
Dusseldorf N_ivsrslcy, Dusseldorf, Surllt_str 53_ Nest Germsny.

Sponsor_ Duisburg City. Dr, Eng. Edmund Buehta. Jan, I, 19_3.

April I, 1977. (280,000.00 DH) $118,720. Noise recording by

areas _or the total city _errltory during day tlme (6:00 am -

i:_ I0:00 pm) and night tlme (lO:O0 pm - fi_O0 am) in the form oE
contour llnee of equal continuous sound level.

Nes_ Germany. Sxterlo_ Urban Rolse Test Heffhod. Relnrlch

_Ii! Gillet KG, Postfaeh lOS, D-6732 Rdenkoben / W, Germany.Guenther Frtetzsche. Type: Neaaurement Hethodology 1975/1375.
_1 1977. 1976= (30.000-DN) $12720. ]377_ (20.000 -PN) $8480.
_i 1978= (lO.OOO -DR) $4240. Total: (60.000 -DH) $25440. Co.eats; Internal

N Gillet Research, Replace IRe driving test R 362 by new methods
with better correlation to city noise levels.

_! _es= Ge_many. Computations on Noise prepa_atlon in Related
_ Structural Shapes and Sites, Technical Honitoring Associa_on,:x
_ Koe]np Kenstantln-Nille-Str. 1, Nest Germany. Sponsor; Hinlster
!.: of the In_erloraDuesseldorf, _es_ Germany, Dipl. - Phys. N.

Oloeekner. Her, 1, 1975, Oct 31, 1976. (150,000 DN) $63.600.
_ Caluclacion and graphic representation of contour line_ connecting

points o_ equal noise level in relation ¢0 sgreet pa_terns.
atructdral shapes and eonscrue_lon sires,
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Methodology and Bcandarda
Belgium

Project Title:

D_velopm_nt of repr_sentlttfve passenger car nolBe emissletl test procedure

P_rforming Organization N_mo & Address: Sponsoring Or_anization Name & Address:
Committee of Common Market Automobile

Constructore (BCHC)
Square de Heeus 18
B-1040 BrussQls, B_lgium

Principal lnve_tigator(s): Type of Research Program:

Englit_eering Staff of Member Companies Fundamental

of CCMC _-- Development (Component or System)
-- DemonstratJnn (Experim_ntal, Prototype, o_

Production)

Start Date: Co_q_letion DaLe: _ Heasurement Methodology
Estimated lg78

On-going Actual Fending:
Year Atlount

Project Su_acy: {Briefly describc the 1976 (actual):

go_l_, _ppr_ach, expected o_ actual results, 1977 (budget):
ropo_t(s) generated and the dnte(s) of 1978 (forecast):
pub!_cation.) ........................

O_r Total Fundin8 Amount:

CO_TS_ D_l not nvai_l_

The d_voioprn_nt of _olse test procedures for passenger cars r wi_h both manual
arld a_tomatlc tr_nsmisslons which rate tllecars in a _ao_er representative Of
th_lr contributio_ to r3ao noise onviroltment.

Ap_roa_ht An urban drlv£n_ programm_ was carried o_t using 23 d_£ferent passenger

cars_ running on 6 dLf£oro_t routes in 4 large EurOpean c£tles, with

over 200 hours running tlmo.

The resultant data have been subjected to extensive computer dovQlop-

ment and analysis to dQtezmlne •statistically represen_atlvQ engine

operat£ng conditions, to be reproduced in test procedures.

Publication: CCMC Report N/|7/77, February [977,

"Proposals _or a NeW "lest. Procedure for the M_asurement of

Exterior Noise of Passeilger CarS"

This _eport i_cluded procedural proposals for _antlal gearbox cars_ w_rk is

continuing o_ cars with a_to_atlc transmissions.

I8 th_ fo_ro_ similar stodles for commercial v_hIel_s are _vlsaged.
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Hethodology and Standards
Canod_l

Project Title_
Methodology to Assess Environmental Nol_e Impllct

Performing O_g_l_£zat_o_ Name & Address_ Sponsoring Or_antzation _me _ Addce_s_

ontario Hiniatry of the Environment
i35 S_. Clair Avenue We_t
Toronto, Ontario M4V IP_
Canada

Princ£pal Inve_tiga_or(s)_ Typ_ of Research Progcam:

A. K, Dixit
Fulldamen_nl

-- Dev01opmen_ (Component or Syatem)
Demonstca_on (Experimentalp Pro_otFpe, or

-- Productdon)

S_ar_ D_; Coli_pl_tio_ Da_ -- Hea_ure_ent He_hodology
Estimated

Actual Fu_dinE:
Y_a_ AI_oun_

ProJe¢_ 5u_ry: (_riefly describe _hu 1976 (act_al):
goals, approach, expected or _c_ual _esults, 1977 (budg_):
report(s) generated and the dn_e(s) of 1978 (forecast):
publication,) .........................

Or Total Funding Amount:

CO_ENTS :

A general methodology is propo.ed to asseas and reduce environmental noise impact for
two co.on situations. The fira_ _i_u_t_on is _ha_ of 'exis_ing residents expoeed to
fu_re _ol_ sources I _d _he second of [ll_u_ re_Jd_ oxpo_ed _o _lre_tdy oxi_ting
_oise soorc_B. Co_s_d2_lons of tech_iclll [e_ibility_ ae_thetic_l _co_omic ¢os_ _d

_ccep_bility by cestden_s are diecussed in the selection of noise control measures _o
reduce future noise impact. The application of methodology is then demonstrated for
three individual examples of plannin8 a large community, _ li_h_ r_pid _ranatt route
and _n arterial road,

Tranacrlbed from the original.
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Methodology and Standards
Canada

Project Tltle:Ue¢ o_ Transportatlon Nols_ As 8 Standard for _ha AsBe_ument of O_her Nolae
Sorucas in Urban Areas in ONtario

Performing Organization N_m_ b Addr_ss_ Spon_orlng Orga_ica_$on Name & Addr_ss_

On_arlo Ninlatry of the Environment
135 $C. C1alr Avenue Woet
Toronto, Ontario _4V IP5
Canada

PrlncJ.pal Investlgato_(a): Type of Research Program:

Tim Kalsa11 Fundamental

-- Duvolopmen_ (Component or System)
-- DemoN_raEJnn _E_perlmen_1, Pro_o_,pe_ or

Production)

S_ar_ _ate: ] Coml}leEion Da_: -- Heasuremen_ Nethodolo_y

p_£i_io_ .........................

In Hay, 1976 the Ontario Hodol Municipal Noise Control By-law introduced o new standard
for Judging the a_cep_abllicy of a noise _ource In an urban area in Ontario, by camparing
it with the trallapor_tlon aolse in the area, This papa_ will outline the reasons behind
this choice of _ranaportat_on noise as a atandard and review stand_rd_ used in other
Jurl_dtctions 8hewing tha_ i_plieitly they also use _ranspo_t_ion noise aB a s_andard,
Finally, the reproducibility o£ _hia sEandard from day _o day and the experience gained
by _h_ Hl_lstry of the Env$_onment in lit8 us_ will be s_narl_ed,

Transcribed from the o_tginal.
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_letl_odology and Standards
Denmark

.j ..
t_roJ_e_ TI_lo_

General Accuracy of Sound Level Meter Measurements

t_orfor_n_ Organization Nllm_ & Address: Spoll_orlns O_;al_t_attoll Nalne & Addro_Ja:

Brfiel & Kja_r,
23 Undo alia
DK.2850 N=rurn. Denmark.

I'f_netpa] Invosttg_*tor(s); Typ_ of I_cscarch t'rogra=:

FulldtJr_oa t.31
Peter Hedegaard

__ l_(2v_]oIIg;E_nt= (Componoll_ Qr _stom)
-- I)OglOlts_r_on (_>:p_r_mel_tal, Pcoto_ypo, or

Produe ties)
Start _ato= Completion Date: _ Heauuremcnt H_thodology

Estimated

March 1977 Actual ._e_1_7 Yundtng:
Year Amount

Project ,smnmarp: _gri'ofly deuet'tbe the 1975 (actual):
goals, approach, enpeeted or actual resulCs, 1977 (budget):

; report(s) generated and the date(s) of 1978 (forecast):
publication, ) .........................

_;; Od Total Funding Amou_lt:

i,i COHb_dNTS:
!?

_:: From the tolerance levels 0ivan in IEC _tandards for sound level meters It can be seen that at medium

_i high and high frequencies very large deviation_ may occur between results obtained from different

sound level meters fulfilling the same standard. This is partly due to the wide tolerances on frequency

_. response and directional sensitiviw characteristics and partly due to the useof different microphone

er features such a_ flat 0° incidence fre_-fitzld response or flat random incidence frequency response.

" The poorly defined impulse response requirements for "Fa_t" and "Slow" detector/indicator modes

_; may also result in appreciable deviations in th_ results when measuring impulsive noise.

!-
Increased noise legislation and the high cost of noise control will lead to a demand for a sound level

meter capable of greater accuracy.

Theoretical deviation= between measurements with different microphone sizes and configurations are

compared to the deviations found In practical measuring situation_. The deviations (n measuring results

due to different detector/indicator systems are also dbcussed.

Date of publication 1977/78. 9riiel & Ktmr Technical Review.
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Hethodology and S_andards
FraNce

project Title;

Conversational C_leula_lon of Noise Level of Roud Traffic

Performing Org_niz_tio_ N_m_ & Address_ $ponsor_n_ Organiz_cion Name & Address_

Institute of Transpor_ Renenr_h CEKN - SETP_
Center fo_ the Evaluation of R_senrch on
Nuisnnces
109, Avenu_ S_lvndor Allende

P_incipal Invest£_acor(s)_ Type of Re_nrch Program:

Goy Fiecrele -- Fund_men_nl
-- Development (Component ot $ysEem)

Demons_r_Jon (Exp_rimenEal, Prototype, or
Froduc_ion)

Start Da_e; Conipletion Da_: m Hensuremen_ _lethodolog y
Estima_ed

Actual Funding_
Yen___r A_oun_

ProJec_ Su_ary_ (Briefly describe _ho 1976 (actual):

8o_15, _pproach, expected o_ _c_ual results, 1977 (bud_e_);
r_po_(s) generated and _he da_e(s) of 1978 (forecast):
publiea_ion.) .........................

Or Tot_1 Fundlng A_ounc:

CO_NTS

_he purpose o£ thls r_search-requeet ls _o adap_ the methods developed by

CERN for calculation of noise level _o conversntlonal procedures,

Restrue_urln8 o_ _h_ m_chanlsm nnd identification of co_plex calculation procedures

_us_ nccomp_ny conversion _o conver_ion_l tool to Improve perfor_nnce of th_ uni_,

Translated and tranQcribed from the original French.
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Met:hodology end Scondards
Hungary

ProJecL 'J'_tlo:
Study of procedures for msseurement and ovaluation of enviromnental noise

Perform_na Organization Saint, & Addross: Sponsorlu_ Or_atllza_ion Name & Address:

National Institute of Hygiene
The same

8yali ut 2-6
H-1966 Budapest, Hungary

Principal Investigator(s): l'yp_ o£ l_esoarch Program;

Fundamo]lto]Laszlo CZAHALAY
-- Devc_]opmen_{Compotlent or .gysLcm)
-- Detl_oltstr:*Llon (Exporitaontol, llrotoly_e, or

l'ro_luc t Ion)
gt.oMt Datc: Comp]ct:lon D.at:e: _ _I_at;urementl l[ct.ho_o]ogy

g_Jmated --i-9_0
1976 Accual 1980 Pun_llng:

Yea.__r Amou.t
PyoJact Suwanary: (Br_ofl),d_scrlba the 1976 (actual):
goals, approach, expected or actual results, 1977 (budget):
repor:Cs) generated and the da_e(s) of 19/8 (/orecas_):
publJeatlon,) ........................

The use of the "impulse" time 0£ Total Fund_nz Atom,no:

constant for the msasLlrell_3nt of COHt_gNTS: IS not ascertsinobXe
nolsss with strong, less and non

_' impulsive characteristics was studied. The"impulse" time oonstsn_ was

proposed for the unified evaluation of all kinds of flucthsting noises.

i( The propa_ation of traffic noise was studied and a method of predicting
road traffic noise in dwelling areas has been developed. This work will

be extended _o railway and aircraft noise.

Work on correlation of various traffic noise parameters is planned

on the basis of road traffic noise measurements at 700 sites.

Publications:

Czabalay, L., Hirka, P.: A k_rnyezeti zaJ m_r_sgnek _s _rt_kel6s_nek

sgyes k4rd_sei /Some problems of the measurement and the evaluation

of ambient noise/

G_pk-v_rt_stechnol6gia. 17. 173-176. 1977.

Hirka, F., _zabalay, L.: Sz_mit_si elJ_r_s a kSzleked_si zaJ becsl4s_re

/Oomputation method for estimating traffic noise/

JgrmGvek, Mez6gazdas_gi Ggpek, 24. 231-234. 1977.

i
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Methodology and g_andards

Japan

,rojvc_ I'itIc: ..,
A Unlined Expression for the 'I'rnJL_,itioJlo£ the Hultivarintc Jolnt Probability

of State Variables in an Arbltra_'y l!nvirenmenttllStochastic System and Its Digital Simulation.

l*V--vrlorm_ngOrganlzaLion Nam_ & Add_ss: Sponsorii_g Orgnnizatlon Na_e 6 Addruss: ....

Faculty of gnginoering, llirosblma University, None.

3-8-2, Sonda-Hacbi, lliroshima 730 Japan.

Principal Investigator(s): "]_'pe of Research Program:

Hit sue Ohio,

Sbizuma Y_magucbl _nd )_.. Fundamental

Kazutatsu l[atukcyama, .__ Developmen_ (Component or System)

.._ Demonstration (E×porimen_al, Protutyp.-, or
Production)

Start Date: Complcclon Date: I Heasurcment Hc_hodolo_y
Estimated April, 1978,

Actual Funding :

Ycnr Amoun_

_roJecc Som_ary: (Grlefly descrlba th0 1976 (nctuaZ):

goals, approach, expected or actual results 1977 (budget):

_cport(s) Generated and the date(s) of 1978 (forecast):
_ublication. ) ........................

The random signals [e,g,, street noise, Or Total Funding Amount:
machine or structure vibration) appearing ......................
_ften in tbv actual engineering fields exhibi COtgIEgTg,This work is basel on regular expense_' -
various kinds of probability distribution of tbe national scbools of Japan.
_part from a usual Gaussin. distribution owin

_o diversified causes of the fluctuation, According to tbe fact that the arbitrary statistics of
_he environmental random phenomena inchlding mean value, covarinncc nnd tligher order correlations
are derived from an information of the multiwriatc joint probability function associated with
".he individual phenomenon under consideration, it must he essentially an important' problem from
'.be analytical vlewpoJnt of the general envirora_ental system to propose tbe generalized statisti-

cal treatment tbr the output probability distribution of nonlinear and/or nonstationary epstein of
arbitrary.type with random output signal, When a general expansion of the multivariate joint

orobability function of sucb a resultant fluctuation is sought in the unified form (not
influenced too much on the whole but'concretely reflected in its internal parameters by the
xndividual fluctuation pattern), it is better to cbooso a statistical expansion series expression
whose oxpansloll covfflcients reflect the first arid tbe higher order statistical concepts (explain-

_ng the output of nonlinear and/or nonstationary system witb arbitrary random input signal), From
_ho' stalldpoJnt of convergence property of the expansion expression to be used, bow to choose the
:u_lllative distribution function as th_ first term of the expansion expression is of vital impor-

_.ance, s.ince this term describes tile principal part of tb_ environmental ralldOm phenomena, Prom
_hesv essential considerations, in this work, when an arbitrarily distributed random signal is
_assed through a nonlineilr and/or hOt,Stationary s_stol_ of arbitrary type witb finite memory, a
new attempt to the unified statistical treatment for the multivariate joint probability density
_ld cumulative distribution functions of its output fluctuation of tbe system is proposed in the
universal form of expansion series expression, without arty assumption to tb¢_ internal structure
a£ the system and tile distribution type of tile fluctuation,
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He_hodolog F and Standards
Neell_rlnnd_

ProJec_ T£tle:

Noise requlremen_s for aervlce _qulpmen_,

mP_rformlng Organization Numc& Addrvss: Sponsoring Organlz_ion Name b Address;

Public llenlthand Envlronmental lly_lene Dept.

Amsterdam, Netherlands

?

Principal Investigator(s); Type of Research Program:

Fundamental

-- Development (Componen_ or SysCem)
-- Demonatra_nn (E×perfmen_aI, Prototype, or

rroduc _ion )

. Start Date: Comple_ion Da_e: -- Measuremen_ Methodology
Estimated

!i,_ Est. 1976 Actual Funding:
_' Ye_tr A_ount

?_ -Projecc Sur_sry: {Briefly describe the 1976 (actual):

;_ goals, approach, expected or actual results, 1977 (budge_):
:,J report(s) generated and tho date(s) of 1978 (forecast):
li pub!icat_on.)i, I ........................
,. Or Tota_ Funding Amount;

L,7

In thl_ 8gudy, ds_a will he obtained _h_t are required for ghe making of executive decisions
on the basis of article 2 _f the noi_e n_lsance bill w$_h respec_ to _oise product_o_ by
servdc_ equdpm_n_ such as _rash trucks, cattle esr_, a_d oll trucks. I_ conducting tile
s_udy, use will be made of data obtained from earlier s_udtes and, if applicable_ data
used abroad for efl_abllshdng no_se _equdremen_s and E_ guldellnea, The s_udy will concern
_ypfi_ or ea_egories of servic_ equipmeng under gypicsl cond_lon_ of use, _he per_f_en_
noise _evelfl, the measuring m_hods used_ and other possible aspects for _he eatabliahmen_
of speclflca_lon_ and the requirements Imposed for operating controls,

Translated and transcribed from _be original Dutch,
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Methodology and Standards
Netherlands- =

Pro_ect Title: Estsbllshlng s Stnndard Method o[ Measurement of the Noise Emisslons of Rail

Vehicles and the Influence of these Emlsslons on ArtIElclal SLruc=ures Placed Along the Tracks.

Performing Or_anlzatlon N_mc & Address: 8ponsorln_ Orsanlza=ion Name & Address:

Ministry of Transport & Public Works
Amsterdam, Ne_her lands

Principal Investlgator(a): Type of Rese;_rch Program:

m Fundamental
-- Development (Component or System)
__-- Demons_ratlon (Exp_filnental, Prototype, or

Production)

gtar_ Date: SO_dlletlon D_te: u Heasurement Methodology

1976 Estimated
Actual -- Funding:

Year Amount

Project Surgery; (Briefly describe the 1976 (actual):

ZO_IS, approach_ expected or actual results, 1977 (budget):

report(a) generntcd and =he dace(s) o£ 1978 (forecast):
pub!dcatlon,) ........................

pr Total F_sdlng Amount:
.........................

COtIHENTS :

Various methods of measurement are used in dlffarant eountrles to determine =he noise

emission of tall vehicles. In the first phase of =his research project, an inventory
will be made of these methods, with an evaluation if necessary, Regulations on methods

: of measuring will have t0 be drawn up on measuring noise in such a way that it is
possible to obtain uniform and comparable results,

The me_hod of measurement must serve to control noise speciflciatlons of new tall
vehlcles, to tes_ present rolling stock and to measure the effects of noise abatement

at the source. The term"rail veblcles" is used collectively to mean train units,

leeomotlves, freight cars, _rams and underground =rains. Separate methods of measurement

will he determined for each of these categories in this project.
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M_ilodolog F and Standards
N_herland_

Project Title:

Research on Noise L_v_Is Around th_ Ststlons

Performlng Organization Name & Address: Sponsorlng Organ_zatlon Name & Address:

M1nlatry o_ Public llealth and Environmental
Protection

Amsterdam, Netherlands

Principal Investigator(s): Type of Research Program:

Fundamental

-- Development (Component or System)

-- Demons_rat_nn (Expe_ime.tal, ProcotFpe, o_
Production)

S_ar_ Date: ComLlle_ion Date: -- _feasurement Methodology
Estimated

1976 Actual Funding:

Year Amoun_
Project Summary: {Briefly describe th_ 1976 (actual):

goals, approach, expected or actual results, 1977 (hudg_):

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

: publication.) ........................

O_ Total Fundin_ Amount:

Because the func_lo, of stations requires them to be butl_ as close to residential areas

as possibl_ _ven though a number of activities in and around these stations can be of
annoyance to chose living close by, tht_ research is necessary to find out which nois_
aba_e_nt _easures _an he taken to limit _o_se _ui_anc_ as much as possible,

For _his purpose, measurements will be made all around a number o_ larger and smaller
s_aCion_. This ahoold give some lde_ of the actual sources of the noise nuisance, such

as the public address sytem, braking, pulling out, signal horns, _witch points, _tc.
The results of _hts research proJecc should he a set of gu_deline_ for designing new
scacions or for remodelling existing s_atlons for porpeses of nols_ abatement.

Transcribed from the orlglnal,
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Methodology and Standards
Netherlands

"-Project Tltlez "'"
Determining the Financial Consequences of Policy Scandards and Haasures on
Abatement of Traffic Noise

Performing Organization Name & Address: Sponsorin G Organization Name & Address:

Ministry of Public gealth and Environmental
Protection

Amsterdam, Netherlands

Prdncdpal Investigator(s): Type of Research Program:

Fundamental

-- Develop_en_ (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Start Dace_ Comple_ion Date: _ -- Heasuremen_ Hethodology
Estimated

1976 Actual Funding;
Year A_0unt

Project Sugary; {Briefly describe _he 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):

report(s) generated and the date(s) of 1978 (forecast):
publication,) .........................

Or Total Fundin G Amount:

CO_ENTG:

There are financial consequences connected with the enforcement of a noise abatement policy

which can bear some relation to policy standards which must be chosen in a given situation.

This proJec_ intends to give a rough idea of tile financial consequences of various policy

standards and resulting enforcement of policy in "new situations" (new or altered highways,
' or else new buildings near a highway), as well _s "existing sl_uatlons" and "transitional

situations" which will include programmes of rationalization, Aspects of financing such

measures will also he covered in tillsproject.

A dds_inetlon will be made between highways outside tilecity and streets and highways in
the city,

Transcribed from the original,
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Methodology and Standards
Netherlands

i --Project Title:
i Investigation of Noise Emissions of Various Categories of Motor Vehicles

! Performing Orga.i_ation Name & Address: Sponsoring Organisation _lame & Address:
Ministry of Transport and Public Works
Ministry of Public }lenlth and Environmental

• gygien_
; Amsterdam, Netherlands

_ Principal Investigator(s): Type of Research Pregram:

_ FundamentalD
-- Development (Component o_ System)

Demonstration (Experimental. Prototype, or
Production)

" Start Date: Completion Da_e: -- _fea_urement M_thodology
Estimated

1976 Actual Funding: --
Year Auoun_

i --Project Sugary: (Sriefly describe the 1976 (actual):

i_ goals, approach, expected or actual results, 2977 (budget):
_ report(s) generated and the date(s) of 1978 (ferecast):
_i publication,) ......................... :

_; Or To_al Funding Amount; i

! .........................

!!

_ This project IS designed to obtain accurate information on noise emissions o£ various
_' categories of motor vehicles in order to devise a reliable traffic noise prognosis. Special

'i attention will be devoted to those categories of motor vehicles which cause a _elativehy' large proportion of the total road traffic noise, in order that they may be made quieter

or else be excluded from road traffle.

Registration of noise levels of a mewing row of vehicles will I*_clude information on their

speed and local conditions such as type of pavement attd degree of moisture of the road,
both for city streets and for mocorways.

The implementation of this project will include, where possible, aspects of research projects
on height and slope, road surfacing, speed, stop lights, Junctions and curves,

Trannerlbed from the original,
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M_=bndology sad Standards
Netherlands

Project Titlet
Reflearch into the Influence of Height and Slopo of _he Road on Noise Emissions

Performing Organiza_ton Name & Address_ Sponsoring 0rgani=ntion Name & Addeess:

Ministry of Transport and Public Works

Amsterdam, Netherland_

Principal InvesLigator(s).'- Type of Research Prosram:

Fundamental

-- Developmen_ (Co_ponen_ or System)
D_mon_tratlon (Experimentalp Proto_,pe I or
Production)

Start Da_e: ComLIletion Date: -- _Ieasurement Methodolog 7
_stimated

1976 _e=ual Funding:
Year Amount

Pro3e=_ gu_ary: (gr_efly doscrtbe the 1976 (actual):
gool_, approach, e_pe¢_ed or actual results_ 1977 (budg_):
report(s) generated and the da_e(s) of Z97g (forecast):
pub!lcation.) .........................

OEr Total Funding Amount:

CO_NTS_

Th_s project iB ln_ended to amass additional information =o supplement research by the TNO
(Institute of Applied Physics) on noiso productio_ on _he roads, by me_ns of mcas_remen_
Of no_sc l_v_ls in a Nt_bcr of ropres_n_tive _ua_lonN.

Special a_ten_fon w111 be devoted to comblna_lon_ of rnieed roads and the e_foc_ of roadside
nois_ deflection.

Transcribed from the original,
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Hethodology and S_andards
[_ethorlanda

Project Tltlet
A System of Aasesai_g Traffic Noise Nuiaanee

--Perfo_iog Org_nization N_mo & Addres_ Sponsoring Organization Eame & Address:

Hlntstry of Publi¢ gealth and Environmental
PEoEection

Amsterdam, Netherlands

Prin_ipal investigator(s):" Typo of Research Program:

Fundamental

-- Dewlopmenc (Component or 5ystom)
Demonstration (Expartmcntal, Prototype, or
Production)

'-Start Date_ Co_q_'letion Dace: _ Heasurement Methodology
Estimated

1976 Actual Funding:
Year A_ount

Project Summary: (Briefly describe th_ 1876 (actual):
8eels, approach, expected or actual results. 1977 (budget):
report(s) generated and the date(s) OE 1978 (forecast):
publication.) ........................

Or Total Funding Amount:

CO_NTS:

The purpose of this project is to devlae an official syatem of asaeaalng no|ae nuiaance
caueed by road traf_i=, on the baals of which environmenta]ly acceptable noise norms and
maximu_ perrals61ble _ra_fic nolae loads l_av B0 set.

This reBear=h wlil be conducted on the b_sis of the knowledge at_d exporlence of the TNO

in adv£_ing on the _cou_tle aspects of road-buildlng and cons_ruction plans, a_ t_L_i as
their knowledge of Systems of aaat_slng noise nulsonce abroad.

The syetem of assea_menc ehould be Do attuned to standard policy meaeurea in auch a way
that it Is =omp_ehe_slblo to those with no backgre_:l_ in acoustic theory. Empbasl_ will
ba given to evaluating th_ act_l living Bituatlo_ from a resld_ntI_ point of viow.

TranscrLhed _rom the origln_l.
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Hechodology nnd Standards
Netherlands

Project Title_

Developing Me=hodB of Mcasurlr Troffic Noise

• Performdog Organizat_on Nam_ & Add_ess_ Sponsoring Organl=_tion Name _ Addro_s_

MlnlB_ry of Transport nlld Public Works
Amsterdam, Netherl_nd_

Prlnc£pml _nv_scigator(s): Type of Research Progznm:

Pundamen=al

-- Developmen_ (Componen_ or Sys=em)
-- Demonstration (E_:perimencal, Prototype, or

Production)

_=ar_ Date: Comple¢lon Da_e: -- Ffeasuremen_ Hechodo_og F
Es tlma_ed

1976 Actual Funding:

.Year Amouo=
Project Sum_nry: (Briefly doscrlbc the 1976 (ac_u_l):

goal,% approach, expected or actual results, 1977 (budge=):
report(s) gene_'a=cd and =he dat:e_s) of 1978 (forecast):
pub!Ic_=don*) ........................

Or To=al Funding Amoun=:

COMMEN_S:

The purpose o£ =his research project Is =o develop _ ec_ndard method of measuring
and a_c_rcnlnd_g noise caueed by fond traffic. Of tmpoctanc_ a_e tile plaeem_nC of
mic_ophoneBi cho_ of d[BCance _nd durs_ion o_ Ch_ _ure_n_ _o_ent o_ _Buremen_l
influence of w_achor condt=_o_. _nd =he epecdflc_tdons of the _easurdng _=rumen_s
and =heir use. _ze method of measurement will h_ described In a brochure which will

serve a_ a guide for government a_encdes nnd och_rB =o effect a monitor of _ol_e loads
nenr ro_ds wl_h motor _raEftc for _he purpose of determinln_ officiall y recognized
v_lue_.

TranBCribed from the ordginal.
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Methodology and Standards
Netharlands

' "Project Title:
Substantiating Mnxlmum Noise Levels for Noise-Snnsi=Ive Objects and Buildings

Other Than Dwellings

Performing Organ£za_don Nama b Address: Sponsoring Organization Nam_ b Address:

Ministry o£ P_ibllcHealth and Environmental
r prot_ctlon

Amsterdam, Netherlands

Principal Investigator(s): Type o_ Ressarch Program:

Fundamental

-- Devalop_ent (Component Qr System)

-- Demonstratlnn (Exparimcntalb Prototype, or
Production)

S_art Date: Completion Da_e: -- Measurement Methodology
Estimated

t 1976 Actual Funding: "

_eaK Amount
: Project Summary: (Briefly describ_ the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
roport(s) generated and the date(s) of 1978 (forecas=):
publication,)

Or Tatal Fun_ing Amount:

,_ The Bill on Noise Abatement gives maximum permlssibl_ noise lewis for truffle noise

and for industrial noise near dwellings. The bill also contains _he possibility of
establi_hlng maximum permlasibl_ noise levels for concerns other than dw_llings, i._.

_ schools, hospitals, homes for _he elderly, nursing homes and clinics and oth0r soch

'7 li human concerns,

Transcribed from the original.
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Methodology and Standards
Netherlands

Pro_ect Title: Es=abllshhlg u Standard Nethod of Registration of Noise LEvels Resulting from
tLaLlroad Traff lc.

Performing Organization Name & _ddr_ss: Sponsoring Organl_atfon Name & Address:

!Hinistry of Public lieal_h and Environmental
Protection

_Bterdam_ Net h_rlallds

-p_incipaZ Investigator(s): Type o_ R_search Program:

Fundamental

-- Development (gomponen_ or SystEm)
Demon_trat]an (Exp_rim_n_al, Prototype, or
Production)

g_ar_ Date_ Co_qllat_on Dat_: -- _lensure_e_t He_hodo]ogy
Estimated

1976 Actual Funding:

---- Year Amount
proJec_ Summary: (Bri0fly describe che 1976 (actual):
So_ls, approach, expected or actual results, 1977 (budget):
r_por_(s) generated and the date(s) of 197B (forecast):
pub!_cation,) ........................

Or Total Funding A_ount:

A number of methods of measurement are already known, After making an inventory and
evaluation of these, regulations wfll be drawn up gdvfn_ details on apparatus used for
m_as_re_nt_ oo_d_dofls for measur_m_n_ n_b_r of _ftes _nd number of _easure_n_ _o
be used_ pe_k a_d duration of nodBe lev_]._ period of m_a_rem_nt, proca_g da_a
obtained and regis_ration o£ results, Thes_ regulations will alsa distinguish between
train, _ram nnd under_ratmd traffic, collectively referred _o as rail traffic.

The _esults of _his research praject w111 be used fn describing tile present _ltuatdon,
_uch ns dn relation _o urban planning and loc_! building plans and zoning, or in order
to makQ government de_lBdon_ on _e_sureB to be _ak_n _o abate noise I or to m_a_ore th_
effect of the mensure_ taken.

Tranacribed from the original.
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Hethodo[ogy zlnd Standards
Nctborlands

Project Title: IIcsearcil In Order _n Develop a RcprcscncatJve S_andard Noise Lvvcl '['_sL and Possibly
Proceduros for Spot-Chocking for _he Amount of Nois_ Produced by _o_or Vehicles

Perfurming O_ganiz_tio_ Nam_ & Address: Sponsorin_ Or_ani_ation Name _ Address:

_inLs_ry of I_ubllc [Ical_h and _lvironmcn_al
l_fotcction

_rnsLerdsmp N_th_rlsnds

Princ_pal Inves_tBa_or(s): Type of Research Program:

-- Funda_vn_al
-- Development (Componen_ or System)

Production)

"'Start Da_ Co_qlle_ion Da_: -- _leasure_len_ _le_hodology
Estimated

1976 Actual Funding:
Year A_o_nc

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budge_):
report(_) generated and tbc da_e(s) of 1978 (forecast):
publication.) .........................

O._£rTo_al Funding Amount:

Tills proJecg is primarily intended [o obtain data wllLch the Dutch delegation in various
in_ernational organ_za_ions (_._,C,, ISO, ECE) can atllJze In dovelop|ng a b_tvr s_andard
noise-level _es_ing than _he one which is currently acc_p_ed tncvrnatLonalLy. The
currently used method of testing, acceptvd on _he baals ot the 1SO reco_mend_on R 362

(1964) is _oo len_on_ on several ca_egories of passenger cars and motorcycles which now
cause a consideruble pare of cl_y _ra_fic noise, partly due _o _he _annor Ln whicll they
are used. For this reason the currencly used method of tostlng soles leve_e of _raffic
nois_ are no longer suited for m_a_urJng no_se c_sion_ o[ several cs_go_e_ o_ I_o_op
vehicles in city _ra£fic. Special elec_ro-mechantcal Instruments wcrv devoloped for Lhls
research, which w_ll be used to tes_ al_erna_ive noise-level and spot check methods to
d_rmine _a_ll_Um _o_a_ e_JsBion_ o_ mocor veb_cl_ I _or which purpose m_ure_e_Cs will
be made o£ a large number o_ representative vehicles o_ Ch_ pre_cnt day assortment.

The results thus obtained will al_o serve as a basle for me_bods of moasuremen_ _o be
developed for enforcement o_ maximum noisy Ievels on _he road.

Transcribed from the original.
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Meehodoiogy and Standards
Netllerlnnda

Project Title:
Developing a Hetbod of Assessing Relatively Quiet Areas

Performing Organization Name & Address: Sponsoring Organization Name g Address:
Hinistry o( Public Health and Environmental

Protection

Amsterdam, Netherlands

Principal Investigator(s): Type of Research Program:"

Fundamental

-- Developmen_ (Coloponent or System)

Demonstration (Experimental. Proto_)'pe, o_
Production)

Start Date: Completion Da_e: -- Measurement Medlodology
Estimated

1976 Actual Funding:
Year Amount

Project Summary: (Briefly describe the 1976 (actual):

go_is, approach, expected or actual results. 1977 (budget):

repo_t(s) genera¢cd and the date(s) of 1978 (forecast):

publication.) ........................

O_r Total Funding Am0unt:
........................

CO_NTS:

For the purpose of setting maximum permissible noise levels of traffic and other noise,

it is necessary to have some idea of the situation, acoustically speaking, in that area
so that physical planning can be attuned to local noise conditions.

Even if there are no nolse-making elements immediately present, interference may be

caused by the combined effect of a number of distant sources of noise,' often unknown
: to the public.

The purpose of the project is to devfsea procedure for making a relatively simple,
statistical description of acoustic condStfons, One part of this procedure wil] include

a method of sound measurement for detailed research in quiet areas.

The emphaels of this research is on those areas which still enjoy a relatively low noise

level. Once the metbods oB measurement have been dotermined, a large-scale inventory of
noise levels ghe_e will be made,

The resulBs of this research can be used to set up the investigation of quiet areas as
eall_d for in _he Noise Abatement Bill.

Transcribed Brom the original.
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Methodology and Standards
Netherlands

ProJccc Title:
Noise requirements for vehicl_s,

Performlng Organization Name & Address: Sponsoring Org_nlzatlon Name & Address;

Publlc llealth and Envlronmental Hyglene Dep_.
Amsterdam, Netilerlands

Principal Investigator(s): Type of Research Program:

Fundamental

-- Development (Component or 5yscem)

Dem_nstrstlon (Experimental+ ProLocypep or
-- Production)

Start Date: Comple_ion Da_e: -- Heasurement Hethodology
Estimated

Est. 1976 Actual Funding:
. Year Amount

Project Surgery: {_rlefly describe the 1976 (actual): "

_! goals, approach, expected or actual results, 1977 (budget):
report(s) generatvd and the da_e(s) of 197g (forecast):
publication.) ........................

_ Or To_al Funding Araount:

COH_NTS;

i In thls studyB dale will be ob_ained thac are required for the making of execuClve decisions

_ on _he basis of article 2 of the noise nuisance bill with respect co noise production by
vehioleu with motors, outboard motors, and sound signalling. In conducting the study,
uBo will he in_d_ of data obtained from earlier studles and, If applieable_ data used abroad

for establishing noise requirements a.d EG guidelines. The scudy will concern types or

categories of vehicles under typical condicions of use, the pertinen_ noise levels, tlm

measuring methods used, and other posslble aspect_ for the establlJhment of specifications
and _he requirements imposed for operating controls.

]
I
i

Translated and transcribed from the orlglnal Dutch.
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Methodology and Standards
Unite_ Kingdom

Project Title:
Environmental Ilazards of Railway Generated Noise in the North Bast of England

i..
Performing Orga_lz_tion Nam_ & Address: Sponsoring Organization Name & Address:

Civic Trust for the North East Civic Trust for the North East
34/35 Saddler Street
Durha_ United Kingdom

Principal Invostig_tor(s): Type of Research Program:

N. Whittaker -- Fundamental

-- Development (Component or System)
-- Demonstration (g_perimentaI, Prototype, or

Produetlan)

Start Date: _ Co_lpletion DaLe: -- Heasurement Methodology

I
Estimaced

Dec1973 Actual _unding_
Year 2_oun_

Pr_jec_ Su_ry_ _B_fef_ de_ _be l_ _c_l_

r_port(s) generated and the date{s) of 1978 (forecast):
pub!Italian.) ........................

Or Total Fundfng Amount:
........................

CB_NTS:

Programme of noise measurement studies of radlwa, generated norse, boll1 from track and

machinery over a seriea of sites, urban and rural.

The sites cover dwellings and developments close to the main lfnes concerned and are related
to o_her incidental noises levels, static and moving machinery, overhead adrcraff, etc.
Particular emphasis is placed on the dispersal of railway generated noise_ tile amplifying
ef£ects of bridges and viaducts, the dampening of cuttings, etc. The eventual report will
be a submission to those authorities concerned; _he Department of the Envlroment, the Local
Authorltles, the British Rall Board, etc.

Transcribed from the original.
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Methodology snd Standards
Nni_ed Kingdom

Project Title:

Traffic Nolse

Performing Organization N_me & Addres_ Sponsoring Org_ni=a_ion Name b Address:

Transport and Road Research

Laboratory Departmen_ of the Environment
Old Woeklngham Road
Crawthorlm, Berkshire RGII 6AN

Principal l_ves_iga_or(s): Type of Research Program:

D. G° llarland Fundamental

P. H. Nelson _ Development (Componen_ or System)
D_monstratJoN (N_pe_tmentaI, Protocyp_ or
Produc_ion)

Star_ Date; Comple_ion Da_e: u He_sureme_ He_hodology
I Estimated

1970 Actual Funding:
Year _ount

Project gu_ary: (Sriefly d_scr_bc ch_ 1976 (actual):
goals, approach, expected or _ctual results, 1977 (budge_):
rapor=(s) generated and the da=e(s) of 1978 (forecast):
publication.) ........................

Or Total Funding Amount:

A dace logging system recording "A" we|ghted ........................

sound level_ from _Ighc microphone inputs has CO>_EN_S:

been assembled. The data read ouc and system
operation are controlled by a mini-computer. This gives real time analysis, on site, of
various noise lndice6. The system is used co measure the distribution of traffic noise in
urban areas, behind nols_ barriers and In th_ vicinity of road junctions. Studies of the
loudne6B response Eo vehicle no_se and the effects of traffic noise on speech interference
are i_ progreB8.

Publlca_ions_

"A data logging system for the measurement of road _raffio noise",
H. Cheeseman and P.H. Nelson,
TRRL Repor= LR 479. 1972

"A laboratory study of fluisanee due _o traffic noise in a speech _nvlronmen[",
B. Sullivan and J. G. Charles

Southampton University, Report No 1542. 1973

"Predicting road traffic noise in the rural environment: a study of the A66 road improvement
scheme in ghe Lake Dlsgrlc_".

P. M. Nelson and N. Godfrey.

TRRL LR 642, 1974

"A mdnl-compucer system for environmentltl _oise analysis".
H. Cheeseman,

TRILL Sg 46 UC, 1974

Tran_cribed from the original,
285



Me=hodology and Standards
United Kingdom

I'roJect Title:
Use Of digital voltmeter with sound level meter

PorfoZmlllg Organlzatlon Name 6 Address: Sponsoring Organization Name & Address:

fful_ College of _¢ghor Education t
Queenle Gardens_

Rull,
England,

l'rlnclpal Inv_st_Dato_(a): Type of gescarch Program:

L,I_, BOg_ Fundamental

Devclopmen_ (Component or System)

-- Demonscrat_on (Experimental, Prototype, or
ProducLlon)

Start Date: _ Completlon Da_e: -- Heaauremenc Methodology

I E,ttmated June _77

J_n, q976 Actual Fundi:lg_
Year Amou__n_

Pro_ect Summary: (grle£1y describe the 1976 (actual):

goals, approach, expected or _ccua_ results, 1977 (budget):
raportCs) generated and _he ds_e(s) of 1978 (Eorecast):
publlcnclon.) .........................

Or Total Funding Amount:

COMmeNTS:
No forms/ funding

The goals are to develop the necessary computer programs for handling

measurements made on the output of a sound level me_er wlth a digital

voltmeter and to eompure the results obtained with those using o_bor
equipment,

Results obtained so far indicate that measarsmente made thls way
agree with those using othe_ techniques.

It is hoped to publish a paper shortly.
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Methodology and Standards
United Kingdom

Project Title:

Oompmoison of different methods of rating noise

Performing Organization Name & Address: Sponsoring Organization Nam_ &Address:

Hull College of HiGhe_ Education,
Queen's gardens_
HuXl_
England.

_r_nctpal Investigator(s): l_pe of Research Program:

FundamonZal
L.W. Bean _ Development (Componentor System)

-- g_monstrat$on (Experlmental,Prototype, or
Production)

Start gate: Completion Dat_: -- MeasurementHethodology
Jums I_78 Estdmated _A_. _77

Actual Funding:
Year Amount

i'roJect Summary: (Brieflydescribe the 1976 (actual):
goals, approach, expected or actual remtlts 1977 (budget):

report(s) generated and tha date(s) of 197g (forecast):
publication.) .........................

O__rTotal Fundt,tg _ount:
!i ..........................

COMMENTS: NO formal ftLUd_ag

:_ The goals are to investigate the correlation between different methods
of rating noise, e.g, A _mightin_ and NO ctu_vosI for dlfforont noises
and to establish relations between thee.

_i, Results obtained so fa_ show that there is good correlation between
_! certain qu_ntities_ e.g. Stevens' loudness level and perceived noise

level, and that one quantity may bs calculated from another with
_easonable accuracy.
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Met]ladology and Standard8
Na_ G_r_any

ProJect: 'title:

q'estlnq of sound level meters

F_rformtng Or[:._ll|_:._tJollN_IIII_ _, Aihlr_e;_: _]_uIl.'/oFll] D /)rgmllz;,_ilm t_:unu & AdtlrelIs;

Laboratorium fflr Schallnor_io ¢]_r Physika-
lisch-Technischnn l_uildesan_al_, Dundee- Buildesmlnistec f_r Wlrtschaft

alice I0_, 33o0 Braui_chwoig (Federal MIilister of 8coI,omicM

Federal Republic of Ge_maay

l'r/ncIpal hlvc_;cl_atov(_): Type el It,_seart:h {'ztl_r,_nl:

Dr. K* B_iHk_Nn X hltlIl;Hllt'Ig[_{{

-- Duvrhlllme.t (CuZI!t,OII_UILor SybLu.i)
])t'nioll_;tr;ztiull ({_:_p¢'Z*JmI.HL.I, I'Z'OLOLy[I¢. (IL"
]'roduc t _o.)

SLacl: Date; Corlq_li:Llo. DaLe: _ He_:_ureIncllL tk'tllodu{ol]y
l:s Li_la Led

-- Actual FuIld| ug:

YJ_jII_ A_!,..U_'jL_
P_'oJec_ Sun_l_ryt (Bz'ic[ly descr[hP, the 1976 (_J_:lt,;ll):
Deals, O[llll'O_ICh, _xp¢'¢_ed or acL,l_l resultS, 1977 (b.dg,'t):

,'eport(I_) D(,zlorateda.d O_e da_:o(s) o[ 1978 (fl,r,,cast):
publlca Clo,. ) .........................

Or_ Tel;l] Fulld_ilg_,leunL:

COl tHI',N'J'S:

DovoloDmont OE I110a_YJD O mothods fo_ testing Of sound 1ov_i _otors, i_toOtahi_g sound

i, iPvel _etoE_ _nd {1also do_e motor_.

_po approval te=ts for verification of Sound level inetecs.

_eEezence: _nnual Re{porz_ of physlk_llnch-Technlncho _undesan_talt
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Hethnd0]ogy and Standards
Ahbrevlnted Listings

Australia. Study of a Precise and Nonrnduelble Method Hnkln__ It Possible
to Hensllre Vehicle Noise. National Acoustic 1.ahs, g. Ricksiln gotid.

NilJers Point, Sydney, NSW, Australia. J. Rose, L. Senna.

Norway. Basis for Restricted Noise Emlss|on Limits for Cars. Laboratory
o[ Acoustlcs, Sorw(_.glanInsult,lEe of T_c]ino10_,y,'frondhelmt Norway.
1978.

Norway. Method for Heasurc!_ent of No;tdTrnfflc Emm[ssJon. Laboratory of

ACOUS_iCS_ So_eglan Inst. of Technology, Tondh(!Em, Noi'w_y. Sponsor:

Joint Nordic Cotlntrdes Project. 1977. 1978.

SwiEzerl_nd, _e App]iClltlon of Random _i_nnl P_rocessln_ in Automobile
Acoustics. ll_terkelier AG/SA, 8052 Zurich, Swltzerlnnd. P. N. Sllkes,

g, Uuembelint g,U. van Ltg_er. Paper published nt inter Noise 77.

Switzerland. A Sound inten_i_y Meter and its Applications in Car Acoustics.
In_erkeller AG/SA, 8052 Zurich, SuiLzerland. H.P, LambrIch, W.A. S_ahel.

Paper published at Inter Noise 77.

Switzerland, D0velopmenic of an Tnstrumen_ for the Measurement of SolLnd
Intensdty and its Application in C/ir Acotlstlc[t, ]nterkol]or AG/_A, 8052
Ztlrlch, Switz{_rland. N. S_ahe], g.P. Ln_rlch,

Swltzerland. gdv_mtageB and Disadvantages of hnalosile_and Digital Heasllre-

mont lindAnli]ystlq Hotbeds _n Cat" AcotLstlc Stlldies. Intorkollor AU/SA,
8052 Zurich, Switzerland. K.A. }hLmbelin,

Swltzer]and. _le Determination oR Dominant 3[_n;i] Traus._.mJssJonPaths irl
Automobile Acoustics Using Dl_Ita] Signal Annlvsls. Interkel]er AC/SA,
80_2 Zurich, Switzerland. R. Nurabol|fl, R.[[,Van Llghl:on_ P, gl]kes.

Switzerland, _io Utilization of the EntenHJt_ Meter for tile Inves_lfiatlon
0£ the Sound gmHacion of Surfaces, [n[erkoHer AO/SA, 8052 Zurich,
Swlczerland, F, Fr£undi.

Switzerland. _le "In_olstadt M_thod" for _he Testln N of Round Insu]a_ing
Haterlals and Systems for Mo_or Vehicles, Interkeiler Afl/S_, 8052

ZtlrIch, Switze_'iand. U. gos_nberg, (AudI-NSU)*

United Kingdom. Unified Nol_e Criterion for Environmental Noise in a

Rural Area, R_iversi_y o[ Southampton, In_ittlte of Sound and VibraLlon

gesearch_ Southampton S09 5NH, United Kingdom, K.F. Luve_t, J,B, Largo,
C.G, Rice,

United Kingdom. Indoor-Outdoor Noise Neasure_cnts. Unlvnrsl_y of South-

amp_on_ Instlt_te of Sound and Vlbra_inn Research. Suthnmpton SO9 SNH, United

Kingdom, I,Nard, J.g, Large, C,G, Rice.

United Kingdom, F_vJ3ll_ationof Traffic Noise. R. Travers Morgan & Partners

(pooled effort_), Sponsor: Silifdtng Research gs_abllsJlm_nt, National

Physlcal Laborntory, Transpor_ and Road Research Laboratory. Aim of
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Methodology and Standards
Abbreviated Listings

thi_ pooled research effort is to revise the Mepnrtment of che Environ-
ment method for the evaluation of traffic nolae.

United KLngdom. Vehicle NoLle Ratin_. Nept. of Industry, London, _nited
Kingdom, 1977.

West germany. Noise Control N_asurement Hethod for Passenfier Car_ _¢c_rd-

_t!g to $49 St VZO. IIehlrleh Gillet KC, 6732 Edenkoben, P_tfa_h I00,
West Gemnny.

We_t Germany. Crlterla of a Sf__m_llfiedNolle Measurement Method. ll_Inrlek
G$11et RG, 6732 Ed_nkoben, Postfach i00, West Germany,

W_SL G_rmany. Noifi_ Measurements t)nP_n_er Cars Under DiffQrent Op_rat|n_

Condltl_ns. Helnrlnh Gil]et KG, 6732 Edenkoben, Po_tfach 1OO, We_t Gormany.

West Germany. D_veI_p_en_ of Unlform Menmtrement and Evaluatl_n Techniques.
Instltu_e for Construction Hachlnery_ Aachen, Te_pl_graben 55, We_t

G_r_any. Dr. Ing. ]luber_ Frenklng. _an. I, 1973. June 30, 1976. Evolvlng

_n_._ proc_dur_ wi_h due r_gard _o n_tl_nal _nd [n_ern_tlon_i t_orm_ a_d
r_g_l_cio_; cr_t_ri_ for me_ure_ and evaltla_io_.

Wes_ Germany. Roiae Map o_Stutt_nrt Gengra_hieal I_tftute of 3tuttgar_
Unlver_Ity, _uttgart I, Sil_hers_r, 9, W_s_ _r_ny. Prof. Dr. Cri_toph

Borcherdt. May l, 1976. Oct, 31, 1976. Determination of noi_e loads

_n Stuttgart on the basl_ of traff_z count and cartogr_phl¢ repre_entat|on

(Nof_e Map).

West Germany. _naly_is of the Determination _f the Mean Fre_nc_ of

Traffic Noises a_ a _unetlon of their Intenslt_ Level. Institute for

A_o_sc_£al _chnolo_ i Ailchen_ _iau_or_tr. I_-I_ t _e_t Germany° _pon_or_
Ger_1_n Research Socl_ty. Mr. In_. Pnul Soberer.

West Germany. 3_wral Research Projects on Road Trnfflc Nols_. P_deral

InstStu_e for Road Affairs (BAST), _ruhler Strasse, _ Co1_gue_ Wes_ Germany.

M_a_ure_ent, pred_etlon, _tat1_tfcnl ana_ysls, propagation, traffic flow
influence_ bu_ldlng Influence, barrler_,

29O



MEAS_EMENT AND EIIFORCF24E_T
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See Also Page:
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Trainln_
Canad_

_o_cL 'I_L_
Acou8ti_ Techn_logy in Land nso Plann_ilg - Voium_s I Thr_l III

r_9.._orc_l_J]u er_an_z_J {,_UIL _mlh_ _, _{hLz a'!:_{: npignI_(_l f i1nol {_;,tl17d L{Oil _J;l?qp_ Addrl!_z:

NOISE pOULUTION CONTROL SECTION ONTARIO MINISTRY Of TIIEENVIRONHZNT

135 St. Clair Ave. West ]35 St. Clair Ave. &Vest

Toronto, Ontario HiV IP5 Toronto. Ontario HiV IP5

_¢ar_da-- _Cailada....................................rz'i{l¢ipnl /{_ve_{t/_a_oI'(u): "J'),Fe of l{_..;_r,:hJ'H_oraH_:

J. Hanuel $. Eaton

H. Gidarr_' a. Hemingway l_uI1d;'nruL_I1

C. KraJewski A. Dixit i}(-jluov_h,r,.,,,_t(C,,r,,I,o,,,,,,__,r s_-,:;ooO
--+. UL*hlr)Jll;ll';l_J(,II(Ji',¢i)_'r'{IIli!III_{],]+roloLYIK:,O;

Product in,,)

5_rt {};:IlIO: COlm_(.L_on I_;iLzo: .X Ho.'Iem*'i'l{=¢,It_thLhodol_};y

1_;£Jllla I:(Id y_ots._IJ_IITauly/7_
Dec. {976 AcLuol Vol. III-dan. 78 ........... _'_n-_d_,_: ..................

l'roje{:_Su_nlary_ (OrJo_iy (I_scril)elho _T)_-_ (i]c_in]):

L;oals, nl,p_'oach, exp{_ct_({o1.-a(_l.L1a]rC!{L{]_.H, JO_7 (}{ULIgt'{):
repo_t(s) I_enera_ud _nd _ho (IA_e(s) o£ :u97n (for¢,c{n_l:):

CCnlllllnl S :

Volume I - Annlysls of Noise Impacts, tillsVolume has been written as an acoustics pri,_er
for the use of the land use developer, planner, architect and engineer in determlning the

noise In]pacts on a new subdivision due to highway traffic and railway traffic. Prediction

techniques are used extensively and are fully exaplalned in the text.

Volu_e II -.Road Traffic Noise Tables, this Volume deals with specific site design and

optimum site layout to achleva recon_'_nded sound level limits both indoors and outdoors.
Detailed Tables are included which predict the decibel excess above design limits for

given road traffic conditions. Other Tables are developed to aid in design of a sub-
division Caking account of housing densi_, use of barriers and barrier buildings.

Volume Ill - Aircraft Noise, is under preparation.
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!
Training
Canada

Project Title:

Training Course on Lnnd Use Planning with l_espect to Envlron_ontal Nolse

Performing Organization Name & Address: Sponsoring OrEanlzotlon Name & Address:

_ztarlo Ministry of the Environment
135 St. Clair Avenue Weet

Toronto, Ontario E4V 1P5
Canada

Principal Investigator(s): Type of Research Program:

S. H. Eaton Fundamental

-- Development (Component or System)
Demonstration (gxperlmental, Prototype, or
Production)

Start Date: COnlllletion Date: -- Ne0surement Methodology
Estimated

Actual Funding:
Year _ounc

Project Summary: (Briefly describe the 1976 (actual):
goala_ approach, expected or actual results_ 1977 (budget);

reportCs) generated and the date(s) of Ig7B (forecast):

pubilcatlon.) ........................

Or Total Fuildlng Amount:
........................

CO_NTS :

i_ Included in the responsibilities of the Ontario Hlnlstry of the Environ-

_l_ntare the development and presentations of training and certification programs for

personnel engaged In the protection and Improvem_nt of the outdoor environment. In

the courae of c0_entdng upon the proposed uses of land, the Abatement and Land

Assessment Cni_ of th_ Noi_c Pollutlon Control Section works in close cooperation wlt]l

professional consultant_, doveloper_ and other governmental organlzatlon_. Based

upon the Unltls experience the Hinlstry has added to its trolnlng programs a course

entitled "Acoustic Technology in Lnnd Use Planning".

Th16 paper discusses the needs and nature of the demand for the course,

The philosophy, and features of the course are outlined.

T_alnoes are _hown ]low tileUnit derives its assessment of noise impact

open a site due to Trnneportation sources. Technlquee Eor reducing the _mpaet by

p1_nnlng and archlteetural desiEn are stressed, and the design of the noise attenuation

feature_ a_e doscrlbcd,

Some trainee reactions to the courBe are preBonted.

Trnnecrlbed fro_ the original. 294
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Pcopngat don
Australia

ProJoc: Title:
Nois_ Propagation in Urban Areas

Performlng Organize=ion Name & Address: Sponsoring Organization Name & Address:

Dept. of Architectural 'Science 1. Australian Road Rvseareh Board
500 Burwood Higtlway. Vermont, Victoria 3133

University of Sydney 2. N.S.W, Stair Pollution Concrol Commtsaion

Sydney NSW 2006 Central Square, Sydney 2000, NSW
Australia Australia

Principal Inves=igator(s): Type of Research Program:

!t P.R. Frlcke X Fundamen=al
R. Sullen

il -- Sevelopmen: (Component or System)
Demonstration (Experimen=al, Protocype, ori

i_ -- Produc:ion)

i_ Star: Date: Comple=don Date* Measurement Methodology
Estimated _ec, 1979

July 1976 Actual Funding: --
Year Amount

Project Summary: (Briefly describe :he 197-'-_(actual):

_oala, approach, expected or actual resul=s, 1977 (budge=):
report(s) generated and the date(s) of 1978 (forecast):
publication.) .........................

Or Total Funding Amoun:: ($8000) $0880
.........................

COI_NTS: $8000 10 alloeatlon up to July 1970,

_r The aim of the work is to produce a me:hod for predicting noise levels in cities. This is

i_ being done by inves=Igatins the mechanisms by which sound Is attenuated in urban and suburban
_ areas.

_ So far. theoretical treatments of sound propagation down a street and around a corner in
urban areas have been developed which accurately predict measured levels. A theoretical

_! prediction of sound levels amongst buildings In a suburbs, area has ales been developed which
5 is in good agreement with measured data. obtained by other workers, u_lng traffic noise as
_i the source. The theories show the importance of ddffuslon_ absorption and the interaction

_! of dlffusionand abeorp_lon, on the a_uenua=1on of sound.
_ Further work is to be carried out on the effect of vegetation on urban noise levels and its
_.i perception.
:_, Publ_cations:

:_i, A. Sullen & F. Frlcke "Sound Propgatdon in a Street", J. Sound & Vibration, 46,33-42. 1976
g. gullen& P, Frieku "Sound Propgation a_ a Street Interest=lone, J. Sound & Vibration
(_cepted for publleatAon)

Transcribed from the original.
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Propagation
tel_'lum

Project TitLe:
Measurement of Traffic Noise in Large Cities and Inquiry about the Annoyance

Perfo_lng Organization Name & Address: Sponsoring Organization Name & Address:

Laboratortum Veer A_estlmb en Warmtegeleiding Ministry of Health and Household
CelestiJnenlaen, 200 D Environmental Section
3030 Ileverlee VesolLaskwartter

Belgium RiJksadndnlstratlef _n_rum
1010 Brussels. Be _tum

Pzlnclpal Investlgator(s): Type of Research Program:

Prof. Dr. if. _ncke _ Fundamental

Dr. A. Cops -- Development (Componenc or System)

Demonstration (Experlmental. Prototype, or
Production)

Scott Date: Coszpleclon Dace: -- He_surement Methodology
Estimated Dec. 31t 1976Jan, 1+ 1974
Actual Dee. 311 1976 ' Funding:

Year Amount

Project Sur-_ary: (Briefly describe the 1876 (aatual): llllOOO US $
goalsp approach, expected or actual results, 1977 (budgeB): llStOOO US
report(s) generated and the date(s) of 1978 (forecast): 128tgOO US
puhldcatlon.)

Or Total Fundlng Amount:
. ....... . ..... .--.------.___

Study of the different physical parameters which influence the noise level in large cltites:

Intenslty of trafflc, wldth and height of streets, road coverlngp ere, Forty measurement
points were chosen ln Antwe_ and twenty in Brussels. The sound level was continuously
regfstrated and s_atlstleally analyzed. At the same time a large dnquiry was made by a

,: psychologist on the annoyance. The correlation be_aeen physical measurements and annoyance
wan determined,

Publteatlon_:

- Final report, 12 parts, 1OOO pages (in dutch), June 1977

- Sumamry and conclusions, 50 pages (in dutch), September 1977

- If.Myncke, A, Cops, P. gteenaeke_s - Traffle noise measurements in Antwerp and Brussels -

Part I: Physleal Maasuremnts - 90 I,C.A., tmdrld, July 1977 (in _gllsh)

- R. Myneke, A, Cops, R. Gambar_ - Trsfflc nodse measurements in Antwerp and Brussels -
Part If: Enquiry ou.cernlng annoyancs - 9° I.C.A, - Madrid. July 1977 (in English)
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Propagation
Canada

Project Title:

Noise Attenuation Study

Performing Organization Name & Address: Sponsoring Organization Name & Address:

University of Calgary
Acoustics Group Alberta Transportation
Calgary ALTA T2N IN4
Canada

Principal investigator(s); Type of Research program:
8. W. Jones

p. J. Vermeuler _ Fundamental
D. gtredulensky _ Development (Component or System)
B. E. Cunn -- Demonstration (ExperimcnLal, Prototype, or

Production)

Start Date_ Completion Date: _ Heasurement Methodology
Estimated Jan., 1977

June, 1975 Actual Funding:
Ysar Amount

Project Summary: (Briefly describe the 1975 (actual):
goals, approach, expected or actual results 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):

publication.) .............. _39_9_ .......

g OjL Total Funding Amount: ( $42,00_

CO_DDTS:

i. Jointly with Bolt. Bernnek and Newman. produce a llterature review of road traffic
_i noise and it_ control.

'! . _ 2. Design apparatus for and make measurement of uolse attenua_lon (in various conflguratlons)

at right angles to highways.

3. NatablSsh accurate methods _or modeling the transmission of hlgbway noise.

4. Make a minor contribution co design guide on assessment of bighway noise.

Transcribed from the original.
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Propagation
Canada

Project Title:

Sound Propagacion Outdoors

Perf_%_iog 0rganlza_ion Name & Address: Sponsoring Drgani_tlon Name & Address:
_ National Research Council ef Canada

Division of Physics
Acoustics Section
OC_swa, Canada KIA egg

Prlnclpal Investigator(s): Type of Research Program:
d. E. Piercy
J. P. W. Embleton Fundamental

g. Donate ----- Development (Componenc or System)
N. Olson Demonstration (Experimental, Pro_ocypej or
_. A. Dalgie -- Production)

Star_ Ds_e; Co_Jple_ion Da_e: Heasuremen_ Hethodology
Es_dmaced

Actual Funding:
- Year ._ount

Project Su_ry: Cgrlefly deserlbc _he 1976 (actual): ($250,000) $235,700
goals, approa=h, expected or actual resulcs 1977 (budget): ($250,000) $235,700
report(s) generated and the dace(s) of 1978 (forecast): ($250,000) $235,750
publlca_Ion,) ........................

The purpose of this project is Co gain a beet. Or Total Funding ;_nounc:
underscandlng of the mechanisms of outdoor soul ........................

propagatlon, (This is basic Co che control of cereMeNTS:
me,or vehicle and aircraft noise in reslden_ial

areas.) The curren_ picture indlcates an acoustic shadow region near _he ground, whose '_x_ent

depends on the magnitude o£ che surface impedance. This shadow is always penetrated sC low
frequencies by a ground wave, and a_ higher frequencies by any one (or combination) of several

! mechanlsm_. Differen_ mechanlsms are predom_nan_ under dlfferen_ meteorological and topographical
eondl'_ions_ and ac differen_ horizontal ranges, The presen_ s_a_e of knowledge in this field

is sum_arlzed in a review paper and book chapter recently prepared for publication.
Topics considered include;

i) Tbeory of propagation over an impedance boundary
2) Hea_uremen_ of ground Impedance
3) HoCor vehicle tes_ si_e scudles

4) Theory of mulclple ray paths

5) Absorption of sound in _he atmosphere

6) Effee_ of atmospheric _urbulence

Transcribed from the original,
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Propagation
S_eden

Project Title;

The Influence of )bteorologlcal condl_ions on Leq

Per_orming Organization Name & Address: Sponsoring Orgnniz_tion Name & Address;
fltatens provningsnnstalt
(The Swedish Natiennl Authorlgy for TescSng,

Inspection and Netrology)
$-501 15 goras, Sweden

Pr£nclpal l_vostlgntor(s): Type of Research Progr=_:

Dr. |Inns G. Jonasson _ Fundament_1

Dr. Sven Israelsson (Upsal_ University) -- Development (Component or Syste_ )
-- Demonstraclnn (E_pecimencal. Prototype, or

Production)

S_art Dace: Co_q_letion Da_e: -- Heasurement Heghodology
Estlmnced June 301 197B

June 30, 1976 Actual ' ' Funding: '---
• Year Amount

ProJec_ Summary: (Briefly describe the 1976 (actual): ----

$oals_ approach, expected or _ctual results. 1977 (budget);
_oport(s) Generated and the date(s) of _978 (forecast):
pubZic_t$on.) ........................

, Or Total Funding Amount: $70,000

The Etnal goal Is to make guidelines for outdoor meaeurements of Le . _tese guide]lass will
Include restrIctions on the meEeor01ogical conditions during the _e_su_ements.

The tests _ce c_rried out st the muteorologic_l stat_oll of Upsala _oiver_lty. A stationary
• • 4 _troke _ngtne is u_ed ns a sound sourc_ _nd during all te_ts wind velocity a_d gemperature

_r_dient8 a_ co_tt_uous_y recorded. Beside_ the noise fro_ a Ilearby high_y is measured
" several time_ a week throughout the ye_r_

A _eport will probably be published in September 197g.
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Propagation
United Kingdom

Project Title:

Noise Propagation in Complex Environments

Perfozmlng Organization Name _ Address: Sponsorln Organlzatlon Name & Addresst

Department of Civil Engineering Science gesear_c_ Council
Bradford University State gauss
grndford Nigh Nolborn

N. Yorhs London

United Kingdom United Kingdom

Principal Investlgator(s): Type of Research Program:

x Fundamental

Dr. D. C. Xothersall -- Devvlopment (gomponnnt or System)

Demonstration (Experimental, Prototype, or

x Production)
Start Date: Co._pletion Date: -- Heasurement DIethodology

Estimated

I0/77 Actual lO/_u Funding:
7 Year Amount

Project Summary: (Briefly describe tile 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication,)

Or Total Funding Amount: (_ 14950) $25,708

CO_L_ENTS:

i It is proposed to investigate the propagation of noise (particularl.y transportation noise)

_ over _arlous ground surfaces and in complex envlronmeatal sltuations by analytical and
simulation methods, This investigatlon will increase the accuracy of the prediction

_ethods for noise propagation and would enable method_ of alleviating noise nuisance by
building dcelgn to be proposed.

i

Transcribed from the original
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Propagation
United Kingdom

--"'P_oject Title:
Improvement of meDhods of prediction of alr-to-ground and groufid-to-ground
propagaglon of sound over real ground surfaces

Periormtng OrEanJzatlon Name &Addross: Sponsoring Organization Name & Address;

Institute of _ound end Vibration gosearchj Presently I.S.V.g. in-house, wi_h re_earch

The Univet'sity_ studentships provided, respectively, by theSouthampton t Canadian National Research Council and

S09 5NIl, England. O.N.E,R,A. (Paris, France),

Principal Investigator(s): Type of Research Program:

Professor P.E. Doak (Supervisor)
g. gotten (Ph.D, student, 1976-) _ Fundamental
C, trance (M, gc. studencj 1977-) -- Development (Component or System)

Demonstration (Experimental, Prototype, or
Production)

Start Date: Completion Date: _ Measurement Methodology

1.1.1976 g_t_mated 30.12.1078
Actual Funding:

Year Amount

Pro_eet Summary; (Briefly describe the I 1976 (actual):
gO_lB, appr0ocl% expected or _ctual rO_UlCSll 1977 (budget):
report(a) generated and the date(s) of 1978 (forecast):
publication. )

Or Total Funding-Amount _£20,O00"(est'))-$_4,3_2"
The pro_ect ie the _icst in n longer ce_

aerle_ e;_ed at imNrovlngpr_dletlon _e:l,od,_o_'_s"Edi_a_e_ fo_a_ _u_d_._f_u_t-i_f.&_
for sound out-of-doors. Eventually, tE : 3 yrs. National Bes, C_uncil (Canada)
atmospheric, building and ground contouring Pellot_ghiF._yr_ n _:P:R._: _1._.._ ....
effects are to he included. Present studies Student support and £5,000 I.S.V.R,

are concentrated on getting _*ground i_pedance _ in-house cost-sharing.
effects right, including effcets of its

variation with position as well as from day to day. The literature of existing fundamental
and practical methods has been thoroughly reviewed, in the context of all e_fects (not just
tha_ o£ "ground impedance"), Compu_ation programs baaed on existing exact theories are being
daveloped. P_hoda of accurat_ local _easuremenc o£ ground impedance are being invostigated.
_orklng collaboration with investigators at tim ¢.N.R,S, Laboratoire d'Acouscique ot Vibration,
Haraeilles_ France, has been established, Development work i_ expected at a later date, and
U,K. authoritieu will then be requested to aseis_ with funding.
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Propagatlon
United Kingdom

ProJocg Title: Sound Propagation Over the Ground Surface

(Heasurement of the Impedance of the Ground Surface)

Performing Or_anlzu_ion Nam_ & Address: Si,on_ordliDorgonlzaLlon Nar,lc & Address:

The Open Dnlveraity Sclenee Research Council
Walton Hall Skate llouse. Higil IIolborn

7 6AA Milton Keynes WCIR 4TA, London

United Kingdom United Kingdom

Principal Investigator(s): Type of Resenrch l'rogram:

Fund_m_llt,_ l
K. At tenborough
N. W. Heap -- Dovelopm_r*t (Corlponont or ,system)
D. Dean -- Dom011sLr_tfn0 (l_xpL!rimental I P_oLoUypo. or

Product doll )

Start Date: Collq_letdon Dot:e: -- He,asuroment Hethodofogy
Estimated 10/77

._ i0/73 Actual Funding:
Year Amount

i Project 5ulnmary: (Briefly describe the 1976 (actual): (b2500) $42-_9---

_: goals, approach, el:peered or actual results, 1977 (budget):
?_ report(s) generated and the date(s) of 1978 (forecast):

publieation,) .........................

_:_ Or Total rund_n B AI_oun::
.........................

COHHENT5:

i. To investigate the influence of tile relative displacement of absorbent and non-absorbent
ground su_face_ upon the far flcld pressure distribution due to a point sound source,

2, To investigaee me,hods of determining the acoustic impendence of the ground surface.

3, 7o investigate relaclonship between physical par0mcters of ground (permoablllty, wa_er

_onCent, etc.) and acoustic properties. A scale model.of the ground surface wdll be created

and measurements carried out in an snocboic cbambe_ resulting empLrical model to be corrected
for cllraacic refraction and to_al result use for predlccfon of sound field for near grazing

incldenco, i.e,, traffic noise alrcraft flynver noise, Systematic m_seurements of surface

impedance in sltu will be related to measurements of pbyslcal parameters.

Citations

"Sound Attenuation Over Ground Cover", Shock and Vibration Digest, Vi 7 pp. 73-83, 1975,

"Rel_tlonship Between Acoustic Impedance and permeability," Report No, 1 on Contract

B/RG/7263/7, (Unpublished).

"Norm_l Surface Impedance of the GroundD" in I'_eSS*

Transcribed from the original. 305



Propagation
West Germany

Project Title:

Propagation of Traffic Nolse Over Vacant Land: Dependency on Sound
ABsorption _f t}l@ Surfl[ce. Elevation Ahov_ _ll_Fn_ _ntl _tP_._ mf Ph_ IIf_h_qy

Performing Organization Name & Address: Sponsoring Organiza_ion Name & Address:
Federal Highway Office Bundesmindster Fuer Verkebr
gundesanstalt Puer Strassenwesen Pose Fach 100

Pose Fach 51 05 30 53 Bonn-Bad Godesberg i
Bruehlerstr. I#5 Koeln 51
West German F

Principal Investlgator(s): Typ_ of Research Program:

X Fundamental

Dr. S. Ullrich -- Development (Component or System)
,-- DemonstraLJon (Experlmental, Prototypu, or

Produe flea)
Start Bate: Comple_on DaLe: Heasl_rement Hethodology

April, 1976 Estimated Dee., 1978 ,-

Actual Filndlng:

• Ye.r Amount
Project Summary: (Brlefly descrdbe tim 1976 (actual):

goals, approach, expected or actual results, 1977 (Budget):
report(s) generated and the date(s) of 1978 (forecast):
publication.) .........................

Or Total Funding Amount:
-- (DH 85,000) $16,040

CO_BIBNTS:

Computation base for the sound propagation (road traffic noise) in unbullt or moderately

btlll_ areas* goads in euttlnBs, In gradep or elevated on earth berm. Effect of vegetation
between the road and receiver.

Repor£:

"On the Propagation of Average Noise Level from Level Road in an Bnbu/lt Fiat Ground, 6/1977,

Translated and transcribed from the original German,
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Propagation
West Germany

Project Tltl=;

Noise Vamping by Wooded Areas

Performing Organization Name & Address: Spon_o_inA OrAaniza_ion _me _ Address:

Institute for the Study of Forestry
Yields, Fretburg Univ.
Fre_burg, Bertoldstr. 17
West Germany

Pr_ncLp_l inve_tigator(s): Type of R_searcl_ Program:

Dipl,-Forstw. Schoelzke
Fundamental

R Development (Co_ponen_ or System)
Demonstration (Expetimencal_ P_o_oeype, or
Production)

Star_ 1972

Date: Corq_l_tion DaLe: Heasuremen_ Methodology
Estima_ed Dee 31, 1977

Aug 1, Actual Funding:
Year _ount

ProJec_ $u_rT: (Brie_Iy describe the 1976 (actual):

go_la, approach, expected or actual results, 1977 (budget):

report(s) generated and _he dace(s) of 1978 (_orec_C):
publication.) ........................

Or Total FundinA A_ounc: (170,000 DH)
_--........... j.7_ ,_o .......
CQ_S_

Propagation of sound in forest stands of oaks/beech trees/spruce/and pines
is studied in various age groups; the spread of white noise is measured
along several lines through the stand, also the _pread of noise f_ltered
through octave bands,

Aimt _a _oise protecc_on possible from wooded arena? What _n the order

o_ magnitude of c]lis proceeclon? Are chvre dlfferencvs b_cween types of
cree_?

Translated and _ranseribed from the original German.
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Propagation
Abbreviated Listings Wi_[t Funding

West Germany. Trsfflc Noises in Tunnels and st Tunnel Access -
E£fect of Absorbent Facing, Federal In_tltu_e for Highway
Deslgn, CologNe, Sruehler S_ras_e ], Neat germany. Sponsort
Federal Highway Hlnlstry. Dr, Siegfried Ulbrleh, Jan. l, 1974.

Dec, 31, 197g* (iOOjOO0 DH) $42p400. Determination of noise
levels in tunnels - noise progagation a_ tunnel openings - e£fect
Chat absorbent facing on _unnel walls and ceilings has on the
progagatton at _he openings,

West Germany, Noise ProGa_atlon in Built-Up or Cultivated

Areas, Institute for Acousttcai Technology, Aachen Klsuseneretr,
13-19, West germany. Prof. Dr, guttru£f. Jan, I, 1973, Dec. 31,
1976, (150,000 DH) $63,600. Noise progagatlon in Inhabl_ed areas;

noise screening by woods.

/,
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Propaga_ fan
Japan

i'rojccL l'£tle: g New Trfal to Eathnate _he Dolsa Propagation Cbaraeterls_.lcs of a Traffic Noise
SprJtem and Its g'pplication,

_'erformlng Organization Name & Address: Sponsoring Organization Name & Address:

D0p_rtment of Electrical Engineering, None,
Faculty of Engineering, Ilirosbima Universit
3-8-2, Sends-instill, Iltrvsb(ma City,
730 Japan,

i Principal Investigator(s): Type of Research Program:
Hitsuo Obta,

Tsuyoabi Okfta
Fundamon tal

and ...__ Development (Coi_ponent or System)

; Kazutatsu Hatakeyama. _K- Damons_raclon (Ezp_rloen_al, Prototype, _
Production)

• _tart Date: Completion Date: Hvamlrcment HethodologyEsLtma_cd Harch, 1_78.

Actual Funding:
Ye,lr /.moung

_roject Summary: (Briefly da_crlbe th_ 1976 (acLual):
:_oala, approach, expected or actual results 1977 (budge_):
report(s) generated and file datc(_) of 1978 (fore,ant):
_ubltcation. ) ........................

Tile large-scale use of motor vogtcles in _b Or Total Funding A=oun_:
*wentietb century as general surface transpor. - .......................
_ation has given rise to several environmental CO_ENTS: This york is based on regular expanaez_

o£ tim national school of Jspnn,
_roblems, most trouglesoma of _gich is the

i road-trnf flc nolse,
Generally upeaktng, a level-fluctuation of road-trnffic noise ts brough_ on by variou_ causes.

! it ts obvious tlla_ tl,e ultimate causes aro due to a varlel:y in noise _.urcos, t.e., uncertain

aehavlor of individual uara, and to somq offec_ of the nolse-propagatlon egarac_erlstics affect-
._d gy reflacclons and/or absorptions owing to surrounding buildings and their topograpglcal

By dividing tim road into a suitable number of blocks, and paying close a_tention to the mean
":alue of _he noise intensity in each block, the _ean valua can be proportional tn the number of
rats in tile block. _111s averaged relationship is generally t_ue, based upon an adcqu&to number
._f pasal_g cars, In this paper, a_ _irst, this proportional relatfonahip is shown to be a Iog-

!i :.cal result based upon the additive property of energy quantity or noise intensity generated by
:! =he road traffic, We recogtnlze so-called proportional parameters, which relate tile number of

_assln8 cars to tilesound intensity received, as nolse-propagatlon characteristics in a wider

_! scn_e_ which are indexes characterized by reflections and/or absorptions owing to surrounding
._uildfngs and their topographical locations,

In _bt_ paper, on the basl_ of the additive property of sound energy, so_e unified _ethod ba_
_evn proposed to estimate the inherent characteristics of noise-propagation in each block in the
"-arm of a synthetical ew_luation with the number of cars for each car-type, including a con_tder-

-'tlnn of the entire back-ground noise. This procedure can be done w£tbou_ depending on _he
_urrounding and topographical locations.

We have conffrmed the valldi_y of our theoretlenl resultn, no_ only by means of digital slmul-

-'tion_ bu_ al_o by road-traffic noise-data experimentally observed near Ilirosbima C_ty, The
.-xperfmonal results clearly show n good agreement w£tb the valuus recently reported by other
,f flcial group_.

_hia work was published in the preprlnts of the International Federation of Automatic Control,
.nvtronmentnl Systems, P_annfng, Design and ConLro_ in August 3, 1977.
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Propa@atlon
United Kingdom

Project Title: Pzopagati_n of Sound at grazing Xncldenc_ Outdoors

Performing 0rganizatlon Name & Address: Sponsordn_ Orgnnlzation Name & Address:
Zns_itute of Sound and Vibration Research,

The Onlverslty, None.
Southampton,

SO9 5NH, England.

Principal Investigator(#9: Type of Research Program:

J. Stuart Belfort _ Fundamental

m Development (Component or System)

m Demonstration (Experimental, Prototype, or
Production)

Start Date: Completlon Date: -X- Measuremen_ Me_hndology

May 1876 Estimated December lg7g
Actual Funding:

Year Ameun_

Project Surnmary: (Briefly describe the 1976 (actual):

go_is, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1878 (forecast):
publication.) .........................

This pro3ect is designed to investigate O£r Total Funding Amount:.........................
the effects of allowing the earbhls surface

to have a finite acoustical impedanc%on the C0_RNTS: This is a Ph.D. _rejecb. The principal
propagation of environmental noise oyez in_stigator is personally fun.tiedby a National
moderato distance {< 2 kin). Research CoLmcLI (Canada) Postgraduate Scholershi]

The relative benefits of desc_iblng the surface by specifying a complex density and speed

of sound independently rather than using a normal impedance are being considered.

The observable difference_ in the features of _ound propagation over a multilayered

surface as compared to a single (sem/-infthi_e) layer surface a_e being p_ed_cbed to establish
i whether typical ground surfaces must be considered to be mul_ilayered, The effect of s_rface

impedance discontinuities along the propagatlon path is also being investigated.

Subsi_ary to the main project, techniques of measuring the acoustic_l parameters of

typical ground _urfaces are being developed.
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Propagation
Abbreviated Listings

United Kingdom. Outdoor Sound PcopaEation in the Presence of a Surface
of Finite Impedance, University of Southampton, Institute of Sound and
Vibration Research, Southampton SD9 5_, Snited Kingdom. P.E. Doak,
So Solton.

United Kingdom, Heasurement of Ground Impcdance. Univer_icy oE South-
ampton, Insti_ute of Sound and Vibr_tion Research, Southnmpton S09 5tnl,
United Kingdom. P, E. Doak, C, Cr_nce,

United Kingdom. Propagation nnd At_enuation of Sound Out-Of-Doors.
University o_ Southampton0 Tnsti_ute of Sound Bnd Vibrat_on Research_
Southampton S09 5h_Hb United Kingdom. P. E. Doak, S. Boiton.

W_st Ce_0_any° Noise Abatemen_ _n Streets, _nstitute for Ilighway Research,
Karlsruhe Unive_sity, K_lsruhe, We_t Cer_any. Prof. Dr. _llhelm Le_tzbach.
Oct. _1, 1975, Feb, 28, 1976. hn_lysis of the liter_tur_ on street noise
abatement, Measurements of street noleoe and their _n_lysis. On the
basi_ of presen_ day regulations and guide)ine_, a study w_s m_de of
nol_e prop_sation in streets and of i_s l_pact on built-up _reas.
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]_rlers

Australia

PL'oJec_ 'flI]u : Field }leasuro_ent of Iion([Traffic Noise _hleldinF, provided by

Buildlnl:s and Buildin_ S]orr,_nta.

l'erformiB_ Orl_oLz_itipn N_IIllu& Adds'asS; Spull_orill_ _:L_.:!:!.ItLnh .too & Addri!ir,:

School of Architecture, State P(_l]ution Gontrol So.mission,

UNiv_rslty of New South Wnle_J, O.P.O. Box IIO)6_
P,6. BOX q_ GYSIII:Y.U._.W. 2001

}_ENSI_GTGI_. I_.S.W. 2033 AU_TS_d,IA
hU_THAL,I/i.

P_incJpa] ll*ve'JtlG;L_ol'(s); Type of lhme:irch Pr(,Bra,l:

Assoc. Prof A* Lawrollce6 X Pulhla:_Pntal
Mrs. }I.A* Burgess.

-- l]eVelOpI1l_Llt(Component _r Syste,l)
I)el:lonstrallOll (l_xperJlnenLa|_ Pra_ul2ypat ¢
Production)

gta_'t ])ate; Completion I)ate: X Hen.qur(!melltHethodolo_y

July _9?7 .l!srlmat.d July 197B --•%Ctu_l Fundiug:

Y_a_ A_,_ount

Project 5Salary: (briefly describe th_ 19_6 (actual):
l$oals, approach_ expected o¢ actual results, 1977 (hudl_et):

r_port(s) geller_ttt_dand tile date(s) of .1978 (for.eea:;t):
publlca_on. ) ........................

Or Total Pu*ldit_ _aou:It:

1. Alms of Project --_............. _)_0901 --$_' _- "

Tile inve._tiEators ht]ve been me_stlrlng . COYIHENTS: Only for Part-Time Staff
tpaff_0 _oiso in the Sydney urban ar_a -- --
over the last few y_S_'S and )lave l_sed a

multi-_hannol technique to measure tilere_l trllfric noise _ttenuntion pPovldod hy rows

of buildincs and by the f_cades of buildincs with open and shut t_i*:do_n. The purpose

of this ppoposod investigation i:_ to co_tinuo these t3t!a'3t_romeBts, tlo that n realistic
shlold_nt_ prod_ction metho d _ay be_ devised. (From @unnuremeat:1 m;#;lualready, th_ actual

8|li_idlnf_ provided' by & ro%_ of buildin;:s is much greater thazl i}J:ltprediG_ed using

conventional b_rrieP thaor_ - thin has _mporinnt econoi_ic ispllciltions).

_. blethod

Gallbrated r.oordinEs of traffic nuis_ measured zl:_ultnnoously at up to four

microphone ioc_tions, are analysed illthe laboratory to Iotormln_. Lr.,_L O' Lr'_, L
L . and L . These iswis _r,, related to a detailed count of trnf,{c f_ow ru_o a_

c_positioe_, taken over 10 _inuto samplin_ periods. In nddition_ a voles com_sentary

i_ used to describe ttt_ many vehicles as possible; these are later id_ntifisd on paper
charts and subjected to one-third octave b.nd analysis using o real-titres analyser and
computer gruphic print-out 'Thus the attenuation between microlhonu ioc#_tlons is
obtained for each one-third octavo band as well as in dU(A).

). Practical applications
Guidelines fop assessing b_iokc.round noise at various distnnous from nell and existin_

roads (with implicnti¢,ns for _llowllble _oi_ emissi0n:i from industrial and other sources).

Sen0ral application in Rssusuin_ the unviront_mntal impact of new developments having a

tl'_ffic component° fiuldollnes for authorit£us planning lalld-B_e _Oniflg near :aa_or
roads.
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Barriers
Canada

rroJec_ Title:

Transportation Noise Scale Model Facility

Performing Organization Name & Address: Sponsoring Organization game & Address:
Acoustics Office, R & D Division

Ministry of Transportation & Communications

1201 Wilson Avenue Same as performing organization

DOWNSVI_W, Ontario M3M Id8 - Canada

Principal Investigator(s): Type of Research Program:

: M.M. Osman Fundamental

D. N. May _ Oeveloplaent (Component or System)
-- Demonstration (Experilnenta], Prototype, or

Productlon)

Start Date: Completion Date: _ Measurement Metlmdology

December Est/tnated Sept. 12 I1976
Actual T,,n¢*t 1977 Fundlng:12e 1975

Year Amount
Project Summary: (Briefly describe the 1976 (actual):
goals, approacll, expected or actual results, 1977 (budget):
report(s) generated and the date{s) of 1978 (forecast):

publication, ) ............. "__5 54 ] ........
O_r Total Funddng Amount: ('$37,700).........................
COMMENTS:

The goal was to develop a scale model facility to simulate outdoor noise problems.
The noise source iHa spark having a useful noise in the frequency range 4-140 kHz,

and the receiver is a i/8" microphone. A choice of three scaling factors is
available: 1/16, 1/32 and 1/64. Measurements are carried out with and without

certain features of thel_aodel (e.g. noise barriers) and attenuation is measured.

Preliminary experiments on barrier attenuation show good agreement with prediction,

Two reports are completed, one covering instrumentation use and the other on the
choice and validation of the materials used in scale modelling.

"Noise scale model instrumentation - Instrumentation manual", M. Osman, R & D

Division, Ontario Ministry of Transportation & Communications, Repor_ 77-AC-3,
January 1977.

"Materials choice and validation for scale modelling", M. Osman, R & D

Division, Ontario Ministry of Transportation & Communications, Report 77-AC-4, May 1977.
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garrlers

Denmark

Project Ti_l_:

Screenlng ef£ect of earth barrier

Performlzlg Or_anlza_ion Name & Address: Sponsoring Ocganizatlo,l Name & Address:

The Acoustlcal Laboratory Mi1_¢s_yrel_en

The Danish Academy of Technical Kampmannsgad_ 1
Sciences DK-1604 K_benhavn V

9K-2800 Lyngby, gaild. 352. Denmark Denmark

Prlnclpal hlves_Igo_or(s): Type of Research Program:

dCrgen Kragh X Pundamv._slm

R geveloplnent (Component or System)

'" -- Dcmon_Lratlon (Experimental. Prototype. or
Production)

$_ar_ Datei Completion Date_ Measurement _letbodology
Estdmatcd April 1878 --

,,_ 1975 Actual Funding:
Y_L- Amount

Project Sut_mary: (Brdefly describe the 1976 (actual):

goals, approach, expected oc actual results. 1977 (budget):
report(_) generated and cbe date(s) of 1878 (forecast):

publleatlon,) ............... $-fi_,960 .......
_ Or Total Fundln 8 A_ounL: _.kr. 4OO,O00)
_I Nplee measurements have been carried ..........................
_J
!_ ou_ in 6 micropbone posi_iona 7-200 m CO_IENTS:

_v _rom _o_orway kerh., and in various

i_ heights above ground.

:i: _ One measurement site is open level ground, Another sltv involves a 7 m high earthhar_ler close to _he road,

_._:i On 7O-10O days over a period of appr. 1 year noise levels (Leq,dBA) were recordedunder varying meteorologleal conditions,
_l Da_a processing estima_ed to be completed early in I878 involv_ng an an_lysls 0£

po_aible connections between wind speed and dlrecclon and noi_e level reductiong_
_ wi_h distance _om road.

j Comparison between data from screened and unscreened _easure_ent site will give
_i information of screening effect of _he earth barrier, and on variation of

_creening due _o changes in meteorological (and other) conditions,

i:

i:
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Sarrle_6

Project Title: Denmark

Plus Stojvmrn

Performing Organization Name & Address: Sponsoring Organization Name & Address:

ZAC-CONSULT, Vejsn Tr_industri A/S,

Gladsaxe MolleveJ 25, DK-6600 VeJen, Denmark.

DK-2860 Soborg, Denmark

Principal Investdgator(s): Typ_ of Research Program:

Fundamental

John Zacha_lassen ._ Development (Component or System)

____ Demonstration (Experimental, Prototype. or
Production)

Start ga_e: Completion Date: -- Measurement Methodology
Estimated

1975 Actual 1977 Funding:

Fear Am2oun_
Project Surmmary: (Briefly describe the 1976 (act,ml):

goals, approach, expected or actual results, 1977 (budget):

report(s) generated and tiledate(s) of 1978 (forecast):
publication.) ........................

• Or Total Pondln g Amount: around O S D 70 00O

CO_4ENTS:

Development of a syotem of noise abatement ocreens for o_tdoor

use. _h8 system i8 gased on standard components _ade primarily

from pressu_e-oreo0ot_d wood.

The system includes reflecting panels and absorbing panels, d

reflecting screen may at any time _e converted into an absorblng

screen through the use of standard components.

The development is near completion. Pilot production is in progress°
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B_rx'ior_
Denmark

ProJcc_ 'fic Is:

Noise Reduction Capacity of P]antotion Belts.

Porrvrmin_ Ocoanization Name & Addcc;_u: e_ponnorbiB Ori_aniza_ion _la,{e & A,{dros_:

Nat:lonal Agency of Envit'onmental Prot:ect:lon

Acoustic Laboratory
Kompmonusgade 1

1604 Kobenhaven, Denmark

Principal Investigator(s): Type of Research Program:

National Agency of Environmental -- Y.nda._ontal
Protection -- DevMopmcnL (Component or SysLcm)

Domon.'itra_lon (_xpozint_tt_al, Pro_o_ypl_p
Produc c]o.)

gta_t D_t_: Campier:ion Date: -- H(,asu!-'Cl,".ent HethodoloBy
guLJltm_Qd sprln_ 1979

I 1977 AcI:ual l'undil,_ :
Y oar Amount

Projvc_ Su_doary: (Briefly d_scrlb_ _he 1976 (0c_ttal):
goals, approach, expoct:ed or actual result.% 1977 (budget:): (20.000 D.kI'_3,298
repo_t(s) generated and ohm date(s) of 1978 (forecast): _100.OOO D,k_16,_90
publics gJon. )

O.__rTotal Pu dln B /uaoun_;

CO_gIENTS:

Noise Reduction Capacity of P] antnb_on Bnlts: The knowledge of _e

capacity of plantation belts to retain noise both in Benmax.k and at

the intsrnational level is far from suf/iclent.P]antation belts are

already widely used as a noise-reducin_ measure, mainly along ma_o_

roads, and it is therefore considered very important to improve the

knowledge of this measure.
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Sfirrlers

Sweden

Project Title:
Screenlns of Noise Prom Heavy Vehicles

Performing Organlzaclon Name & Address: Sponsoring Organlzaclon Name & Address:

IFM-Akustlkbyrsn AS Scatens nacu_vsrdsverk
Sex 30021 Pack

400 43 Goetebors, S_eden ]71 20 Solna, Sweden

Principal Investi_ator(s): Type of Research Program:

ESBe Ksmph --x.. Fundamental
-- Development (Component or System)

DemonscracJon (Experlmencal, ProtoCype, or
Production)l

Start Oace_., Co_qlleclon Dace: -- Heasurement Hethodolagy

July I, 19_7 Estimated .T.._ _o 1978

r Actual Funding:
Year Account

Project Summary: (Briefly describe the 1976 (acnunl):

SOalS, approach, expected or actual results, IS77 (budget):

r_po:t(s) generaucd and the dace(s) of 1978 (forecast):
publlcatlon,)

O._ErTotaI Fundlng A_ounc:(25,000 skr) $5632

Studies of the literature on the measuring carried out on various contributing
noise sources In heavy road vehicles, The study of the location of the

contributing noise sources in some common types of heavy vehicles. The estimation
of the effects of screenfng with resard Co screens pla_ed close to the roads fn
typleal populated areast aceordlng to eurren_ estfmatlon methodej and also with

regard Co the various loeatlon6 of the contributing noise sources in heavy

, vehicles. Determining the need to modify current methods with regard to the
estlmatlon of _creenln8 effects.

Trannlated and transcribed from Lhe orlginal Swedlsh.
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Barriers
United Kingdom

ProJec_ Titlet Motoe Barriers

Yerfor_In 8 Organization Name & Address_ Sponsoring Organization Name A Address:
Transport and Road Research
Laboratory Department of the Envlroment
Old Wockingham Roads
Crowthoree, Berkshire RGII 6AU
United Kingdom

Principal Investigator(s): Type of Research Program:

L. M. Wa_kioa Fundamental
D. g. Marland

Development (Component or System)

-- Demonstration (R×p_rlmen_al, Prototype, or
Production)

Start D_te; Co_qlletion Dn_e_ -- Measurement Methodology
Estimated

1969 Actual Funding: '-
Year Amount

Project Ru_ary: (Briefly descrlb_ the 1976 (actual):

goals, appcoach, expected or actual resulcc, 1977 (budact):
tepore(_) generated and the date(s) of 1978 (forecast):
publication,)

Or Total Fundlng Amount: (b 40,OOO)_68,784

COfP_h_S:

To assess effects of road side noise barriers, co develop a prototype barrier for
UB_ OR urban motor_ays_

A wooden harrier has been erected alongside the HI near Luton and the Building
Research Station has measured _he effects of the barrier, A prototype has been

erected elongs£de the M4 a_ lte_ton and a subjective survey has been made to assess
the effects of H4 _raffle noise. A further survey _as made about six months

: after completion of the harrier. The _elght of the barrier is to be increased
and further measuremen_ msde to assess the effect, Measurements are also made
behind a wooden barrier alongelde the M6 in Birmingham to assess the performance

of a two mile and _hree mile barrier and the effect, if any, of multiple
rePlec_ion between barriers.

Publication:

Performance of a motorway noise barrier at Heston
Scholes, Hackle, Vulkan and Harland

Applied Acoustics, Vol 7, No I, 1-13, 1974

Transcrlbed from the original
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i
Barriers
West Germany

Project Title: Free Field and Model Studlea on the Influence of Type of Road Cuttings, Earth

Banns, ate.) on Effectiveness of Reduction of Road Traffic Noise

Performing Organlza_ion Name & Address: Sponsoring Organl_atlon Name b Address:

Federal Highway Institute Federal Transpor_ Ministry
Poatfach 51 05 30 Postfach lOB
Bruehleratr. I 53 Bonn-Bad Godesberg 1

5 Koeln 51, West Germany West germany

Principal lnvvstigntor(s): Type of Eeseareh Program:

Fundamental
Dr. S. Ullrich -- Development (Component or System)

Demonstration (Experimental, prototype_ or
Productlml)

Bta_t Date: Comple_lon Da_c: _ Heasuremenc Methodology

Estimated 12/78
4]7g hetual Funding:

Year Amount

Projec_ Summary: (Briefly describe the 1976 (actual):
goals, approach, expected o_ actual resultst 1977 (budgeC):
report(s) generated and the date(s) of 1978 (forecast)
publicatioa,) .........................

Or Total Funding Amount: $42,400
-----............. ([_J_O,_O.O) .......

COW,tENTS:

Collectlon of data on reduction of road traffic nolae emissions by usa of various profile
structures of cuttings, embankments, and long barriers, Development of simple methods for
ealcuI'atlon o£ estimated proteetlw effects against traffic nolse, Model and fleld meaaurementa,

Reports

:" ' "Model Tes_ on Propagation of Road Traffic Nol_e in _he Vicinity of a Road in a Cutting,"
•" Nov. 1976.

"Curves of Equal Reductions of Average Noise Level Achieved by Constructing a Bead in a
CuCglngl" Feb, 1977.

i Translated and transcrSbed from the oriElnal German.
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Barriers

Weet Cer_ny

Project Title: Influence of Noise Procectlve Devices on the Ease of P10w, Fluldi_y

and Security of Road Traffic Flow.

Performing OrNanization N_me & Address: Sponsoring Organization NaMe & Address:

Federal Highway Institute Federal Transport Ninlszry
Pos_faeh 51 05 30 Postfach 100

gruehlstr, i 53 Bonn-Bad Godesberg 1

5 Koeln 51 West Germany West Gemany

Principal Investigator(s): Type Of Research Program:

Fundamental
G, Reinhold -- Development (Component or System)

-- Demonstration (Experimental, Prototype, or
Production)

Start Date: Co_q_letion Date: -- Neasurement Metllodology
Estimated 12/78

4/76 Actual Funding:
Year Amount

ProJuet Summary: (Brlefay describe tile 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):

report(s) generated and the date(s) of 1978 (forecast):
publlcn_ion.) .........................

Or Total Funding A_ount: $42,400
---............ (DH_IQO_OOOL

CO}_PZNTS:

Classlflcatlon of noise protectlon measures with regard to their effectiveness.

Investigation of the _elatlonshlp of specific parameters of flow of traffic as a

functlon of the type of noise protection measure, its height (noise protection screens),
and its dlscanae from the road.

Translated and transcribed from the orlglnal German.
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B_rrl_r8
]_est Germany

Pro_c_t TiCIe:
Assembling and Evaluating Dn_a N_eded for _he Drafting of VDI - Guideline 2720

Perfoc_ln 80cg'aniza_ton Name & Address: Sponsorlng Or_anl_atlon Name & AddrQss_
Ba_tolle InstituteE,V, Federal _nls_ry far Labor and Social Problems
Frankfurt90, AM Roemerhof35
West Germany

Fzln¢_pal _nves_Lga_or(s); Typ_ o_ Research Program:

:_ Dr, Ulrlch gurze -- Fu.damental
-- Developm_n_ (Component or System)

I Demonstra_Inn (_xper_mencal,Prototype, ori
Production)

Start Dace: '] CompZe¢ton Date: -- Measuremen_ Methodology

Nov. 1, 1975 Estlmaced
Ac:ual . _reh 3], 1976 Funding:

Yea.._r 6moun¢
FroJect Summary: (Br£efly d_scrlbe th_ 1976 (actual):
8o.ls, approach, expec=ed or actual results, 1977 (budget):
report(s) generated and the da_e(s) of 1978 (forecast):
publication.) ........................

O__rTotal Funding Amount: (59,000DH) 825,016

_alysls of the llteracureon noise protecEionby shleldlngIn open and _nclosedspaces.

Translated and transcribed from _he original German.
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Barrier_
Canada

Project Title:

Field Evaluation of Existing Noise Barriers Using Electronically 5imuln=ed Transportation Noise

Performing Organize=ion Name & Address; Sponsoring Organization Name & Address;

Ontario Himistry of the Environment
135 St. Clair Avenue West
Toronto, Oncarlo M4V IP5
Canada

Principal InvQs_igacor(s): Type of Research Program:

Fundamental

Christian A. KraJewskl -- Development (Component or System)

Demons_ratlnn (Experimental, Pro[ocype, or
Production)

_, Start Date: Completion Dace: -- _Masurement Hethodology
_' Estimated
3_
_ Actual Funding:

Year A_ounC

Project Summary: (Srlefly describe the 1976 (actual):

goal_, approach, expected or actual resul_s. 1977 (budget):

report(s) generated and the dat_(s) of 1978 (forecast):
puhlimacion.) ..........................

¢ Or Total Funding Amount:

CO_C£NTS:

_ A number of existing harrier sites were selected for investigation of their effec_dveness

_ in r_dueing traffic generated nols¢ under varying a£mospherle conditions.

_i A sound rolnforcement system sad electronic compensaclng fllcers were used _o dupllcate

I distinct gransporcaCion noise sources to provide a uniform, repeatable source charact_ristic
_ clea_iy above the amhlen_ level.

;! Sound levels at receiver loca_ions in "no barrier" conditions were checked cheorecically

'_i by using a simplified Weyl and van der Pohl equation,

_ A porCsbl_ electronic "weather s_atlon" we0 designed to provide conclnuousp dlslga]

information on meteorological conditions, synchronized with sound recording*l during the
field investigations.

'i

Transcribed from the original.
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Barrier_
Prance

Projec_ Title;

Acoustic Barriers

Performing Organization Name & Address: Sponsoring Organization Name & Address:

Institute of Transport Research S.E,T.R.A, - C,E.T.U,R.
C0nter for the Evaluation of Research

ON Nuisance_
109 Avenue Salvador Allende

Principal Invvatiga_or(s): Type of Research Program:

Fundamental

B. Favre _ Development (Component or gystem)
-- Demonstration (Expertmental_ Prototypo_ or

Production)
Start Date: Comple_ion Date" Heasuroment Hethodology

Estimated 12/12/77 ---

Actual Funding:
YeJr Amount

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budget):
rep0rt(s) generated and the date(s) of 1978 (forecast):
publication,) .........................

Or ToLal Funding Amount:
.........................

CONHENTS:

a) _isually transparent automobile barrier. The 1975 scud y of the visually transparent
• acoustic barrier is to be completed. The geometric and acoustic characteristics of optimum

' transparency and acoustic attenuation are to be established. Industrial studies are to be

followed_

h) Bynehesls of foreisn procedures. _le 1972 doeumenlaeion and synthesis are _o he
updated in view of _he abundance of more rec_nt French and foreign studies.

e) Direetivlty of trafflc noise source. Direotlvl_y of noise from _rafflc on an urban
highway along a eross-sec_ional profile is to he messured in a selected site becauBe of
possible dlrectivdty effect on _creen efficiency,

Translated and transcribed from the original French,
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E_rrlers
France

Project Title:

Calculation of Earrler Efficiency

Performing Organization Name & Address: Sponsoring Organd_atlon Name & Address:

Laboratolre de MecoMque eL d'Aeoostdque

31, Chemim Joseph Aiguier
13274 Harseille Esdex 2
France

Principal Investigator(s); Type of Research Program:

X FundamentalAndre Dumas
Development (Component or SFstem)

E Demonstratlon (Experimental, Prototype, or
Production)

Start Date: i Completion DaLe; -- Measuremen= Methodology

I Estimated

Actual Funding:

Year _-mount
ProJecg Summary: (Srlefly describe the 1976 (actual):

goals, approach, expected or actual results 1977 (budget):
report(s) generated and the da_e(s) of 1978 (forecast):

publlcatdon,) ........................

Or Total Funding Amount:
In the first study, we contemplated a tbin ........................

plnnar barrier with the reflector placed on CO_R_NTS:
the equally _efleetdn8 ground, The purpose
is to find out bow this three-dlmenslonsl

problem may be reduced co the analogous two-dimensional problem, Supposedly, lhe length of

the barrier in infinite and the limear acoustic source is parallel co the barrler, Two methods

o£ calculation are used and compared, A elasalc method of the HAEKANA model and a more
vigorous method, where diffracted field is represented by a double-layer potential, if the

b_rrler is reflecting.
Numericaldata thus obtained are compared between them and with the measurements made with
a model.

I_ is concluded tha_ hypothetical suhs_ltutimn of n two dimensional model for the actual
.' problem is reasonable and barrier attenuation calculated by the method of layer potentials

appears to be the minimum limit,

Publications

Calculation of a barrimr efficiency: comparisvn between a classic method of approximation
and numerical solution _o-the integral equation o_ tile problem, International Round Table
of the E.N,R.S, The Marsellle Laboratory of Mechanics and Acoustics {1975),

Methods of forecasting noise atteilus_imn by a barrier - International Antl-pollution Days -
Grenoble (October 1975) -Two dimensional simulation of a barrier problem, Methods of
efficiency calculation - The 9th ICA - Madrid (1977) - Study of diffraction by a thim
barrier on the ground - Acustima (to he published), v, 39, no, 3, 1978.
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Barriers

Israel

Project Tltle:

About the "aceustl= quality" of israollemee plants as screenin9 bAiLS

Performing 0rganlzatlon Name b Address: Sponsoring Organization Name & Address:

The gept, of Applied Acoustics and the

Israel Inst. of Wood-Research,
", Technlon I,I,I.

I[n4Fn ¥_r_1
Princlpal Investlgator(s): Type el 8csearcb Program:

gehaudinlschky, L*H,

"_ Keller, J. X F.ndamenta]
-- Development (Compont!nt or Systela)

---- Demonstration (Expqrimental, Protot),pc, or
Production)

Start Date: Completion Date: X He_serement Methodology
Estlmatcd

End 1975 Actu.l 1977 Yuudlng:

Ye2ar Amsunl
ProJe¢_ Summary: (BrJcfly describe tho 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and tile da_e(s) of 1978 (forecast):
publdoatlon.) ........................

In many eountrles of the world, space for Or Total Fundlng Amount:
town and settlements is becoming a ........................

problem of ever-increasing importance. C0_iENTS:

This situation is closely connected with

the enormous growth of traffic roads, alon
which the building of houses and settlements _s extremely difficult because of noise,

dust, fumes and partlclcs, which are the dlrec= result of the heavy traffic. On the

oth_r hand, thds neighbourhood could shorten waste Lime needed by the greater part of
Inhabitants to come to their places of occupation. A nearly ideal solution for this
problem could be the separation of the highways from the settlements by green belts,
consisting of acoustically effective, quick growing and resistive trees, having a 10w
constuQptlon of water, Such green belts would also be useful as parks and counteract
the irresponsible destruction of wood, in order to create the land for our highways,

A special tostrumenta_ion set-up has been construe=ed for the objective test_ng of
the "screendn 8 effect" of single trees, Furthermore, certain physical properties

have been deter'mined, whdch would allow the approxdm@tlve calculation of the
"acoustdc quality" of a tree, according to a new mathematical model.
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Barriers
Nether]and8

Project Title:
Taking inventory of noise transmission limiting measares and estab/Ishillg
rules for cslcul_tlng them.

Performing Organiza_lon Name & Address: Sponsoring Organizatlon Name & Address:

Public Ileal_h and E_vlronmental Hygiene Dopt,
Amsterdam, Nethsrlands

Principal Invesclgator(s): Type of Research Program:

:_ Fundamental

" -- Development (Component or System)

;_ Demonstration (Experimental, Prototype, or
Producclon)

_? Start Date: Coml31etion Daae: _ Neasuremenc HsthodologyEstimated

Est. 1975 Actual Funding:

;i ----Year A_oun t
Projec_ Su_ary: (Briefly dascrlbe the 1976 (actual):

t_ go_is, approach, expected or actual results, 1977 (budgc_):
report(s) g_nerated and the date(s) of 1978 (forecast):

_s pub!Ica_don,) ........................

O_r To_al Funddn_ A_0un_:

_i CO_IENTS:
_J

¢1

i_ One of the po_slbllltfes of reducing ghe noise load from institutions on the environment
_;I 1_ the installation of deftee_ which li_lg nol_e _ran_mts_lon, such as Bcreens, walls,
_! and trees. The etudy Intends to investigate the _pplieabiltty of the results of such studies

• _ In the field of trafflc noise, among others, and to take inventory of the results of speclflc

_ lndusgrtal noise s_ud_es here and abroad. If necessary, supplementary studies will be
_.!i'? made of the effee_ of eergaln measures, In order to Issue specifications within the framework
'" of the drafted noise nuisance legislation, rules for calculation of the effect of the

measures _hould he esgsbllshed.
4;I
l:

!:

:::

¢

Translated and transcribed from ehe original Dutch,
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Barrlers
Netherlands

Project Title: Research of the Effect and Appllcabllity of Acoustical Inaulntlon by Means of
Rondsld¢ Planting

Performlng Organi=_tion Name & Address_ Sponsoring O_ganlz_ion Name g Address_

Hinls_ry of Trnnsporc and Publlc Works
Amsterdam, N_herlands

Prlnclpal Investigator(s): Type of Research Program;

-- Fundamental

-- Developmen_ (Component or System)
Demonstration (Experimental. Prototype, or

Production)

Start Date; Compie_ion Dn_e: -- Measuremen_ Methodology
Estimated

1976 Ae=ual Funding:
Year Amount

Project Summary: {Briefly describe the 19?6 (actual):

goals, approach, expected or actual resolts, 1977 (budget):
report(s) generatcd and the da_e(s) of 1978 (forecast):
publication.) ........................

O_KrTotal FundingAmoun=:
........................

CO_NTS:

The effectiveness of trees and shrubs as an acoustlcsl screen is often grandly overrated, as

:. witnessed by the narrow strip which is generally lef_ along motorwnys (in this country), in
• contrast to the broad verges wbleh research abroad on acoustics has proven to be _ecessary in

order _o perceptibly improve the noise situation.

_ In Che Netherlands_ very little h_s been done _o date to resolve thiB problem; f_ is now

necessary to seleec by experimentation ssm_ oatlve flora w_th good nolse-deflcctlng qualftles
which, in addition should not be dependent on the seasons.

This project includes both the study of several experimental verges .long busy highways

during Versus seasons, and the planting and research of varlou_ kinds of plen_ growth.

Transcribed from the original.
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]l_rriers
Nprh_l_n,l_

Project Tltle:
InvesLtgation of the Possibilities of Noise Deflection Along the Roadside

Performing Organization Name & Address: Spon_oring Organization Name & Address:

Ministry of Transport ond Public Works
Amsterdam, Netherlands

Principal Investigator(s): Type of Research Program:

Fundamental

--- Development CComponent or Sys=em)
-- Demonstration (Experimental, Prototype, or

Production)

Start Date: Co_qlle_ton Date: -- Measurement Methodology

1976 Estimated
Actual Funding:

year A/_OUnC
Pcojec_ Summary: (Briefly describe _h_ lgTg (actual):

goals, approach, expected or actual results, 1977 (budgst):
report(s) generated and the date(s) o£ 1978 (forecast):
publication,) ........................

O_r Total Funding Amount:

CO_NTN;

AZtbough there is already a great deal of theory available on the eff_cc of acoustic
screens, there is a pronounced need for expar_ental verification by measuring noise
levels behind screens of differen_ helghth, length and shapes, More experimental
research should also be done into the acoustical effect of plant growth near the tap
of the screen and the influence of the wind on the effectiveness of the screen. The

findings of thls researcb can then be incorporated lace prognosis models of nol_e
nuisance around the rend, which models will also be baaed on data from an earlier

project,

Results of similar research abroad will be used as much as possible 1. tile Implementation
of thls project,

This project will also include a study of the effects of acoustical screen strucLure_
on _he landscape and environment , tilecost of such screening available for tile

Netherlands, and maintenance and installation costa involved,

Transcribed from tho original.
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! Barriers
Swltzer]and

Pro_ect Title:

Computer model of traffic noise propagation

Performing Organization Nam_ & Address: Sponsoring Organization Same & Address:

Dr. g.J. Ratne

Swiss Federal Institute of Techno _gy

Wettsteinstrasse 71

Ch-8932 Russikon, Switzerland

Principal Investigator(s): Type of Research Program:

E. J. Rathe x Pondament_l

Development (Component or System)

Demonstration (Experlmental. Prototype. or

Produc91on)

Start Date: Completlon Date: -- Heasurcment Hethodology
Estimated

Actual Funding:
Year Amount

_ Pro_ect Summary: (Brlefl 7 descrlbc che 1976 (actual):
goals, approach, expected or actual results. 1977 (budgot):
report(s) generated and the date(s) o£ 1978 (forecast):

i publication,) .........................0r Total Fundln8 AmounE:
.........................

GOAL_ Treatment of propagation problems in complex topographlcal surrounding_

• APFROACHz

Computer modelling with automatic selection of the relevant terrain

outs. Output prepared for planning purposes to allow easy evaluation

.i: of the effect of barriers and the optimlzation of their location

and /or dimensions_

RESULTS_

The program is being tested in actual cases, the results are in
good agreement with measurements. Since the spectra in V3-octave

bands for the sources, as well as even complicated directivity

patterns can be taken into account, the model is now applicable

to road, railway and airborne traffic simulations.

PLANS:

Development of a commercial version of the programs to allow

their use directly by any interested party.
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Barriers

Abbreviated Listings

k_
,_ France. External Noise from 504 Berlin-Screen.

:_ Bertin et fife, D. P. No. 3, P;78370 plaisir, Prance.
1977.

:i

:, Poland. Desi_nin 6 Acoustic Shields on Existin B Routes
J! or Newly Designed, Warsaw Sanitary, Epldemielogionl Statlon,
_ Building Research Institute, Department of Acoustics, Nat'saw,

ii Poland. Sponsor: Narsaw Bureau for Development, Example:Brldge , Route d. Poniatowskl.

Poland. Analysis of the Run of tbe Torunsks Express Way

;! in Relation to Nolae Annoyonce for Residents of the Adjacent
_ Areas. Buildlng Research Institute, Warsaw. Poland. Sponsor:
i' Management of lllghway Construction. Warsaw, Poland.

{4 This project was worked out with an aim of providing the

_ designers the material on how to locate protections along
;._' the way and giving thela the illustration of noise level

i_ distribution on the areas adjacent to the Express Way,

Sweden. Lanscapin_ of Traffic Routes for Reduction of Noise.
Swedish Councll for Building Research. Stockholm. Sweden.
Hat. 1975. Feb. 1976.

United Kingdom. Road-Side Noise Barrier Experiment,
Transport and Road Research Laboratory. Berckshire, Building

Research Establlsh_ent Buckinghamshire, United Kingdom,

A 3m road-slde harrier along N6 motorway in Birmingham.

Unltad Ringdo_. Noise Barrier Screening. Transport and Road
Research Laboratory. Crowthorne. Berkshire RGll 6 AD.
A 5m high barrier _creening project to study the sound reduc-

tion st distances greater than lOOm behind such s barrier,
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Arcbt_eccural Acoustics
Canada

Proj i_ct Tt tie:

Traffic Noise and High-Rise Balconies

' Performing Organization Name & Address: Sponsoring Orgnnization Name & Address:
: Acoustics Office, R & D Division

ii! Ministry of Transportation & Communica_.io same as performing organization
i: 1201 Wilson Avenue

77 DOWNSVIEW, Ontario M3M 1Jg - Canada
:: Principal Inws_Igator(s): Type of geseareb Program:
o ]

_i x Fundamental
:: D.N. May Dovelopluent (Component or System)
_.i ---- Demonstration (Experimental, Prototype. O

Production)

--'-Start Date: Completion Dace: Measurement Hethodo]ogy
Estimated Jan, 3/76

_ Oct, 3/75 Actual - April 3_-1977 Funding;
] _Ye,a.r Amount

_' Project Summary: (Briefly describe the 1976 (actual):e,
goals, npproacb, expected at' actual results, 1977 (budget):
repore(s) generated and tile date(s) of 1976 (forecast): !

.......................

publication.) Or Total Fundttg Amount' $7071 [
_--........... '_(97_59%...... i
CO_[HENTS:

Project goalwas to evahlate noise levels on high-rise balconies near expressways
and to investigate noise control using sound absorptive material, Approach used

was to measure energy equivalent sound levels on a number of balconies and at

roadside, and to retrofit a balcony with varying coverages of absorptive material.

Sound levels above the 8th floor of high-rises 200 ft. or so from expressways

were l0 dB(A) higher than on ground floor. Daytime equivalent sound levels were

70 tO 80 dB(A) on baleoniesb depending on size of expressway. The use of sound

absorptive material showed substantial noise reductions, 5 dB(A) from treating the

_t balcony ceiling alone.

3_i Report : '*Traffic noise and hlgh-rise balconies", D. N. May, Research &

!!1 Development Division, Ontario Ministry of Transportation & Communications,

Report 77-AC-Zo April 1977.
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Architectural Acoustics
Denmark

P_o3©c_ Title:
The Noise Reductio. Capacity of Heat-Insulating Constructions,

Performing organization _umQ &Address: $ponsorin_ Organizaclon _ame & Address:

National Agency of Environmental
Protection

Kampmanusgade 1
1604 Kobenkaven, Denmark

Princlpal Investigator(s); Type of Research Program:

Fundamental

-- DevclopmeL_t (Component or System)
-- Demonstration (Expe_iment_l, Prototype, or

Produc_ionJ

Start Date; Completion Date: -- Heasuremen_ Methodology
Esci:ated su=mer 1978

1977 Actual Funding:
Year A_ount

Project gur_ar7: (Brie£1y de=tribe the 1976 (actu_l):

goals, approach, expected or actual results, 1977 (budge=):
report(s) geneza_cd and the date(s) 0£ 1978 (Forecast): (100,000 D.kr,) $ 16,490
publication.) ........................

O.__cTocal Fu.ding A_ounE:

The Nodse Reduction Capacity of Heat-lnsulatin 6 Constructlonn:

Preparation of guidelines in the Form of a catalogue of constructions, in
; which construction types - primarily window constructions - may be evaluated

For, for instance_ heat-lnsulatFon, nolse-lnsulatlonp ventilation, eonstructlon,

i Inflammability, economy,

Transcribed from the original,
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Archdtectural Acoustics
Poland

Project Tdtle: No.17,06.O2.1 "Study on acoustic el!mace development in bullddngs) in Poland)
by means of urban developments and elaboracdon of a detailed program for tha yeare 1977-80.

Por£ormlng Organization Name & Address: Sponsoring Organlzatdon Name & Address: --

gutlddng geaaarch Inatl_Llte/ITB/ Centre of Investtgacdon and .Building Design
Department of Acoustics) ul, Ksawerow 2i, CO_PBO
02-656 Warsaw, Poland ub, Wderzbowa 9

Warsaw, Poland

Prdnclpal Investigator(s): Type of Research Program:

Prof Jerzy Sadowskl __ Fundamental
Development (Component or System)

-- Demonstration (Expe_imental, Prototype, or
Production)

S_ar_ Date_ Cemple_lon Dac_ -- Heasuremenc Hethodology
Kl_gg_ Sep_. 30, 77/fat

Ja_, 176 *g_nZ Sept* ]9end/ ' ' Funding:

Year An)ount
"" Project Summary: (Briefly" descrdbe the 1976 (actual): (713,457 zi) $35)816

goals, approach, expected or actual rssults_ 1977 (budge_)t x
report(s) generated and the date(s) of 1978 (forecast): and 1979 x
publdca_on,) .........................

Or Total Funddng Amount;

CO_IENTS:_=wtdl be determined in _be phase

Thds project is a atudy on reaeareh development in urban acouetlca, carried out dn Poland and
dn a number of the eountrdee, well advanced In that _ype of activities, Partdcularly dntere_tng
aspects of the project are the possibilities of using tile urban developments for protection of
houadng estates agadnst tile ambient noise/traffic a_d tnduatrlal In particular/,
PPASE I: The atudy will be ended up by summarizing the progress of the previous research,
identification of the problems to be solved by mean_ of dnvestigatdons that are being performed
dn Poland, adaptation of o,her countrde_ devleopmen_s late Poland, ll_t of reBearch projects
co be undertaken in the years 78-80 ldentlfyd_g _be goals of tile projects,
PI_SB II: will include and refer to performance of the tasks and researcll estimated for 7g-gO
by the Building Research lns_dtute and reaearch centres collaborating witi_ rite BRI. The
dnvea_tgacdona _o he performed in the years 78-80 cover a_ well the problem_ connected with
budldlng lnterdors /arrangement o_ rooms/ and wttb mass of a building, taking into accoun_
"acoustic localization" of buildings designed in such a way so ae co dsolate or screen tile
ambient nodse, Apart from _he BR_ the followdng o_her research centres will cake part in
the lnves_dgations: Institute of Fundamental Technology Problems at the Polieh Academy
of Science /IPPT, PAN/) gesearcb Institute for Environmental Bevelopmen_ In Warsaw and others,

Transcribed from the original,
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Architectural Acoustics
_weden

Project Title:
Traffic Sols_ Spectra

P_rformlng Organization Nam_ & Addr0as: Sponsoring Organization Name & Address;

ChalmerB University of Technology Building Standards Inst£tucion

Department of Building Acoustlcs Drottnlng Kris_inas Vaeg 73
Facks S-I14 28 Stockholm

S-402 20 Roeteborg, Sweden Sweden

Principal Investigator(s): Type of Research Prosram:

FundamentalG.Koarfalk

-- Development (Component or SysCem)
-- DemonstratJon (Experimental, Protot)'pe, or

Production)

Star_ Date: Completlo_ Da_e: -- Heasuremea_ Hathodolosy

July 1976 Estimated
Actual April 1977 Funding:

Year A_ount

Project Summary: (Briefly describe _he 1976 (_ctual):

goal_, approach, exp_cced or actual results, 1977 (budget):
report(s) generated and th_ date(s) of 197fi (forecast):
pub!ice=ion.) ........................

O___rTo_al Pundlag Amoun=: $10,OOO
........................

Generalized trafflc noiss spectra were evaluated for different noise sltuations, l&O

measured spectra from different si=uatlons were collected, Their mean attd standard
deviation in one-thlrd octave bands from BO Hz.500 Hz w_re evaluated in different

classes: i. undamped spectra (cities, close to roads), 2. spectra wlth ground effec=s
3, screened spectra, Th_ spectra were also _valuaced wlcb respect go sound isolation

of facades. The accuracy of Che spectra ls found to be astonlshingly Rood, At dominating
frequencies the _tandard deviations typleslly ate between i and 2 dS. The resul_ is

in_ended EO be used for _he _lasslflcation of facades according to their sound Isola_Ing
properties.

Transcribed from the original.
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Architecturalgcoustlcs
United Kingdom

Project Title:

A W_vo Model for tlm Response of Framed Structures to Nolso and

performing OrganizaLton Nameg Address: 5ponsorin 50rDanization Name & Address:

Civil Engineering Department
University of Leeds, University of Leeds Post197b

i England.
Principal Investlgator(s): Type of Research Program:

• L.A. Walker _ Fundamental
' Development (Component or System)
' M. J. Greenwood -- Demonstration (Experimental,Prototypu, or
: Production)

5tart Date: I Completion Da o: Heasurelnant Methodology
parts (a) ' Estimated._utumn 1979 --

:: & (b) In tetxt Actual Funding:
A_t_umnI_99. | Year Amoun_

" ' i'roJect Sun:mary: (griefly describe tile -- 1976 (actual): (£ b"-_O) $ 865
goals, approach, expected or actual results, 1977 (budget): (£1OOO) $1,750
report(s) generated and the date(s) of 1975 (fob'ernst): 451000) _l,7g0
publtcatto0. ) .........................

Or Total Fundln 5 A_nunt :
_tthin the field of noise abatement .........................

., _n buildings a study has been made CObdEN'is:
Jf vibrational energy transfer in
-"r_ed structures,

;he approach has differed from earlier versions dn that two wave types,
:hat is, flexure1 and dilatazional are simultaneously allowed for in the

_' aodel, since the earlier studies for single Joints have shown that errors
:;_yarise where Only one wave type, e.g. flexur_tl, is assumed for the model.
.'heexperilnenlal models, using small sectlo_ hollow steel members, have _lven
.'ood agroemen5 with theory for both n plane and a simple space frame, where

_ ;he flrst was used as a proving exercise for the second.

..uture @ork would alm to include Ca) the effects of Jnfilling panels;
b) the efficiency of active damping methods, studied in an earlier project.
hess would expect to reduce low frequency vibration and acoustic /leaking
.rsnsmisslons of _ kind caused by traffic and machinery/for which passive

_i .tsmI_ingmethods are known to be inadequate.

.,his project is continuing.

341



Architectural Acoua_ics

Waa_ German_

Project Tl_le:

Undcr_round Vibrarlons in 8uildlngs

per_ormlng Or_ani=a_ion _[_mo & Address: Sponsoring Or_ni_ation _lame &Addrcss:

Instltu_e for Soil and Rock-H_chanlcs
K_rl_ruhe U.

Karlsruh_, Richard-W_lla_aet_er-Allee

West Germany

prlnclpal Investigator(s): Type of Research Program:

Prof, Dr,-Ing. G_rd Oudehus
-- Fundamental

-- Development (Componen_ or System)
Demonstration (Experimental, Procotype, o_

-- Production)

Dat_: Ca_iple_ion Da_e: H_asuremen_ HethodologF

Scar_ 1975

Estlma_d

Funding:
Sept, l, Actual Scot. 31. 1977 Year Amount

Project Su_rT: (Briefly d_s_be _he 1976 (actual):

goals, approach, e_pected or _c_ual t_sults, 1977 (bud_e_)_
_port(s) genvra_cd a_d _he dace(s) of 1978 (forecast):

publlca_ion.) ........................

Or To_al Fundln_ A_oun_: (175,ooo DH)m u

CO_S :

The screening effect of rigid, wall-llke Insezclons (_ro=eccive wall) is studied, as well

as chat of rows of drill holes, on _he _nderground propsgatlon of ire.lots, This is done

both near _o and far from _he tremor source (machln_ bed plate, traffic tremors),

The _udy i_ carried ouc (computations) by the flni_e element me_hod on a ivvcl model. In
_ add_io_ m_asurcm_nts of _h_ screening _ffect a_ _h_ scale model ar_ E_ECU_Ed in _n

_gperlmen_al aand box,

Translated and transcrlb_d from _h_ original C_rman.
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Archltectural Acoustics

West Germany

ProJcct Tltle:

Sound Level Reduction in the Case of Typical Bulldlng Forms and Posltlons

Performing Drganizatlon Name 6 Address_ Sponsorin_ Organization Na_e & Address_

Technical Dn_v_r81ty of Munich innenmlni_terdes Lsndes Nordrh_l_l_
_st_ _1 _srolds_s_

D-8000 Munich 2 D-4000 Dusseldorf 7

West Germany Wos_ Germany

Principal Investigator(s): Type of Research Program:
Dr. Oiuck

Prof, Mach_e_emes -- Fundamental

Dlpl,'Ing Bondmnnn -- Devslopment (Component or System)

OlpL-Volkswlrt Brac_nnn X Demonstration (Experimental, Prototype, or

DIplrIng Lucker_ Perschke Production)
Start Date: Completion Da_e: -- Heasuremen_ Methodology

Estimated

1974 Actual 1977 Funding:
Ye_r ._raou_t

Projec_ Summary: (Briefly descrfbc the 1976 (actunl):

g0als_ approach, expecced or actual resul_s, 1977 (bud_):
report(s) genera_cd and the da_e(s) of 1978 (forecast):

publ_catlon.) ........................

Or Tocsl Funding Amount: (2B4,000 DM) $120,416
........................

CO_LENTS;

Se_tng up an example catalogue in which the sound level reduc_ion with typlcal building forms
and positionB is represented in _he form of iosphones, 209 examples, Publica_on: Literature
_eries of _he Inscituce for Rural and City Development Research of _hv District Nordrheln-

Westphalia.

Translated and transcribed from the orlgl_al german.
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Architectural Aeoustlcs

T_rae]

project Title;

New Aspects for Plannlng Heavy Diesel Engine Repair Halls.

.Pcrfsr=Ing Or_anizaglon _ame & AddrcsB: gp0nsor_r_ Orsani=atlon Name & Address_

Dept. of Appl° Acoustics
Technlon I.LI. I.D.F.

llaifa, Israel

Principal Investigator(s): Typ_ of Research Program:

L_H0 Schaudlnischky X Pundamcntal
xT - Development (Component or System)

Demonstration _xporlmental, Prototype, or
Production)

Start Date: Co_pletlon D_te: -- Hcasurc,ment HeLhodoiogy
Estimated

Jan. 1977 Actual Funding:

_/L_rqgress Year _ount
Project Summary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(a) of 1978 (forecast):
publication.) .........................

Or Toga] Funding Anloun_:
.........................

CO_NTS:

The positive influence of breaks in continuous noisy work on the hearing of workmen has been
proved by appropriate investigation results. A survey of the noise situation in hlg repair

i halls, where nunle_ous groups of workers are engaged in overhauling and testing of heavy
dlesel*englnes in its various phases, clearly show up, that several groups are performing

mounting and demounting, both relatively silent works, while a few other groups, sometimes

one only, has reached the run-up phase, during which high noise levels are created. The
i _ nearly free propagation of sound-waves i.slde such halls and the numerous reflection by

ha:d surfaces does not allow an acceptable reduction of the noise levels in those groups,
which otherwise could profit from silent intervals,

The aim of the study is to base _he planning of such working hails on tile conception of
single and individual test and repair cells, with good sound-protection against each
_t_er while the run-up of overhauled engines is controlled inside a special control room,

acoustically well insulated from the rppalr cells arranged _long the two long walls of
_he C,R.
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Archltec_ural Acoustics

Netherlnnds

ProJcct Title:
Public E_perlenco of Acoustic Insulation in or Around th_ Dw_]llng

:i Performln_ Org_nlza_$o_ Nam_ & Address: Sponsorln_ Organizatlon Name & Address:

Hinls_ry of Public Health.and Environmental
Protection

Amsterdnm_ N_herlands

Principal Invcs_torCs_ Typ_ o_ _se_rch P_o_r_

_ _ _o_l_io_ _ -- _I_ _o_

_r Amo_n_

0r _o_ _ _mo_

The installation of acoustic insulation in s]cuatlons suffer_nR serious noise nulsancs, such

as acou_ti_ screens o_ wall coa_ings_ can hsv_ unfavourable _ide-offec_s to _h_ polnc wher_

i_habltant_ do no_ experienc_ Che n_w situation _s an Improvement. These problems include

impairment of _he view, mn_nC_nance probl_ms, nn_ th_"bunker effect" of heavily insulated

dwelling_, The estlmaCion of inhabltsn_s for vnrlous forms of aeoustlc insulation should
be taken inco conslde_atlon in mnkin_ decisions on similar measures to be implemented in
o_he_ sltu_ions.

Public opinion will b_ gauged by m_ans of Lnqulrles, _he r_sui_s of which also serve
_o improve our knowledge of _he rels_ion between the loudne_H of _rafflc noise nnd the

degree of annoyanc_ or nols_ nuisance which is experienced b_csuse of i_.

Implemen_acion of this project will also include inqulrles in noisy places near busy ms,or-
whys among th_ _nhnbltnnta of buildings to be acous_Ically Insulated, both before and _ome

time nf_er this has taken place,

Transc_ibud from _he original.

34S



Arcllttectural Acoustics

., Necherlapda
Project Title:

Interior Layout of _uildtngs so aa co Avoid Noise from Oa_ide

Performing Organi_atlon Name & Address: Sponsorlng Organl=atlon Name & Address:

Ministry of Rousing and Physical Planning
Amsterdam, Netherlands

Principal Invaaclgacor(s): Type of Resoarch Program:

Fundamental

---- Dovelepment (Component or System)

Demonstration (E_peri01encal, Prototype, or
Production)

'Scar_ Da_e: tom}flexion Date: -- Heasurement Hethodology
Estlma_ed

1976 Actual Funding:
Yea_ A_oun_

Pro_ec_ Summary: (Briefly describe _he 1976 (actual):
goal_, approach, e_pected oc actual results. 1977 (budget);
repo_(a) generated and the date(s) of 1978 (forecast):
publicatian.) ........................

O_r To_al Funding A_oun_:

In situazlons in whlch _he noise load from one side of the dwelling will be greater than
tha_ from the other Btde_ one of the _ean8 of achieving an op_lmal situation with regards
_o limiting traffig notBe n#isance is CO plan _ho ln_erlor layou_ Bo chat living space
is as fa¢ removed aB possible from the source o_ noise. This idea has hardly been brough_
dn_o prac_dee in planning Dousing.

T,e proJoct intends to ¢ompilo a repor_ _rea_lng of the optimal layout of a dwelling, based
on _he existing knowledge. This report ahould be of practical value co architects and
building au_horl_las,

On _he basts of consultation of available literature, attention will be devoted _o the
noise-BenBttivi_y Of various _or_s o_ living space and o_her factor8 which would influence
the layou_ of a dwelling.

Transcribed from the ordglnal.
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Arahlceczuru] Acoustlcs

_rhorl-qd_

Project Title:
Inventory of knowledge Pertaining _o gcoustlc Insulation of Buildlnge

Performing Organization Na_c 4 Address: Sponsoring Organization Name & Address:

Hinistry of Public Sc_lth and Environmental
Protcctlon

Amsterdam, NetherLands

Principal Investigator(s): Typ_ of Research Program:

Fundamen=al

-- Development (Component or System)
-- DvmonstratJon (Experimental, Prototype, or

Production)

Start D_te: go_ll_letlonDate: -- _I_eswremen_ Methodology
Estlmaced

1976 Actual Funding:
Year _ou_t

Project Summary: (Briefly de,tribe the 1975 (actual):
goals, approach, expected or _ctual resul_s, 1977 (budget):
report(s) generatcd and the date(s) of 1978 (forecast):

publicatlon.) .........................

O_r Total Fundin G Amount:

CO_NTS;

The purpose of this proJecc la co compile a prnctlcal lls= of .ppllcoble acoustic insula=ion
of buildings whlch can serve _s a guid_llne for archlcectural and building nuchorlties.

As there is already _ great deal of knowledge avallable concerning the possibil1_les and
ef_ect_ of acousCic l_sul_tion, I_ see_s cha_ an inventory of existing date which |ms bee_

publlshe_ and dlstrlbuced but which is not yet widely operational

Based on extensive research of available information, a seep-by-step division Into classe_
of acoustic_l Insul_tlon will by made, indlc_ing the best form of acoustic In_ulatlon in

each situation, taking into _ccount side effects such as ventilatlo_ and _hcrmlc aspects,
humidi_y, _nd tilecoet of purchase and _aln_enance.

Transcribed from the orlgin.l.
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Archit_ctural Acoustics

Abbreviated Listings

Unltod Klngdom, Insulation of Windows in the Viclnity of Road Rumble Stri_

Transport and Road Research Laboratory, Crowthorne, Berkshire RGII 6AU

United Kingdom,

West 0ermany, Supplementary Noi_e Abatement in Exlst_n_ Bulldln_s A_alnst
Trafflc Nolee. _ponsor: Federal Minlstty of the Interior, Bonn, West

G_rwany, Pro_, Grosselel Stuttgart, West Germany. 1976° 1978.

b
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Impaa_ and YLbra_inn
Denmark

}'roJecL TJl_le:
Vibrations and Low-Frequency Noise.

l'u_fULl:lh*gOL'_;inl_.atlon14_imc!& Addruss: SpOllsor_nD OrDnn[zntlon _:_ljr,_g Address:

N_tlonal Agency of Dnv_ros_men_al Pro_ect£on

Aeoss_lG Laboratory

I Kampamauegade 1
1604 Kohc_*haven, Denmark

PrLnclpal Invec._iga_or(s): Type of Desk,arch Pro_"ra_i_:

Fundnmen_31

National A_enoy of Environmental _ D_veloplaCn£ (Co,lpollentor S)'st_m)

Protection, Acoustic Labor_tory -- DemonszratJon ([_x[,eL'Jm_stal.Prototype,

Production)

Start Data: I Col_ple_on D_o: -- _lea_urel,en_ Hothei1o_ogy

4 Dst_mared sp_ ug-/979
sprin_ 197 A_£ua_ Fund i.D:

Year Amoull_:

Praised Summary: (Brie_ly d_scr_be the I_27--6(ac£ua]):

@eels. approach, _xpee_el] or actual resul_s. 1977 (budDe_):

report(s) generated altd th_ da_e(s) of 1978 (forecast): (I00oO00 Dok_) $16,490
publ_cat_on. ) .......................

Or To_a[ Fnnd_n$ /_,_oun_:

C0_IENTS:

Vibrations and T_w-Frsquency Noise: _is s_udy includes an examination

of guidelines which are used in other countries, cezoerning the

evaluation and measurement of ibw-froqueney noise; moreove_ the

establishment of methods o£ measurement of and limits to vibration

a_d low-frequency noise. The resul_s shall form the basis of 2

Euidelinss from the National Aseney o£Environmental P_otection.
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Impact and Vibration
Japan

Project Title;

A Study of the Tunnel Vibration Propagating to a Nearby Building

Performing OrDunization Name D Address: Spon_orfnD 0rDanization Nam_ _ Address:

Institute of Industrial Science T_i%o R_pid Transit Authority
The gniversity of Tokyo 19-8 i Higashi Ueno 3-Chome

Taito-ku_ Tokyo_ Japan

Principal Investigator(s): Type of Research Program:

Pzof° Kiyoteru Ishii ___ Fundamental
Developlncnt (Component or System)

D_mon_tratlon (Experimental, Prototype, or
Production)

gtarc Sate: Co_pletlon D_te: -- Heasurcment _lothodo]ogy

Estimated Junef 1978

June_ ig77 Actual FundlnD:
Year J_oullt

ProJoct Su_:ary_ _Brie£1y describe the 1978 (_ctual):

g0als, approach, expected or actunl results, 1977 (budDer): (5pO0010OO Yen) $18355

report(s) generated and tile date(s) of 1978 (forecast):
publication.) .........................

We have made an analysis of the Or Total Funding _ount:
tunnel vibration propagated ta a new .........................
building nearby by taking _he measur_ CO_MENTD:
ment o_ %he vibration at different

stages of _he building construction;
before and a_er the comple_ion of the basement_ before and after each floor
has b_en conczeted_ etc.
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Impact & Vibration

Japan

ProJ0ct Title:

Impacts and Controls of Environmental Noise and Vibration

PerForming Orgontzntlo_ Nom_ & Address: Sponsoring Organization Name 8 Address:

Faculty of Engineering Ministry of Education
Kobe University Tokyo, Japan

Kobe, Japan

Pr_clp_l Investl_ator(s): Typ_ of Research Program:
Maekawa, Zyun-iti

Hattori, I_iroshl _ Fundom_mtal

Kawai, Ryoji -- Devo]opmonL (Componcot or System)
Gyoten, Yoshihisa Demons_ratlon (Experimental, Prototype, o_
Sakurai, Shunsuke -- Production)

Start Date: _ Completloo Date: A'. Euasurement Nat]lodology

J
Estlmated "1985

1970 Actual " FundiItg;

Yoa.._r. .%n_ount

Project Summary: (_rle_ly describe the 1976 (actual): (20.000.000 Yen) $73,420
_oals. approach, expected or actual results, ]977 (budget): (It_00,0O0 Yon) $ 5,500
report(u) generated and the dat0(s) of 1978 (forecast): O

publlcatJon.) .............. _I_5_8_ .......

Or Total Fund_n_ AmoLmt:( 47,720_000 Ye_
.........................

This project conslats of the followln C014_dENTS:

groups.
I) Studies on the Aural Reflex

_ The aural reflex are studied using Impedancemeter in normal ears, facial

palsied patients and other pathological conditions.

2) Environmental Noise Control

' _ Estimation of noise reduction by harriers o_ any shape will be developed.

:_)_ Sound field simulated by a digital computer will be used to psychological

_ measurement of annoyance.
3) Nuisance control at the sources of noise and vibration

Vibrations due to impact, rotation, asd reciprocation of machine parts

will be analized and the methods of preventing generation of noise and

vibration will be developed.

4) Vibration control of buildings

Micro tremor of buildings will be observed at various points in order to

find the optimum building _onstruct_0., for vibFation control.

5) Vibration control of ground

Ground Vibration caused by travelling vehicle and blasting operation will

be revealed by field measurements and model studies in laboratory. On the

basis of the e_perimestal data, design criterion for ground vibration

, control will be discussed.
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hnpact and Vibration
.Japan

Project Title:

Study on the Prevention of Super-Low Frequency Noise

Performing Organlzatlon N_me & Addre6s: Sponsoring O_ga_iz_tlon Name & Address_

Tokyo M_tropoli_nn Government Tokyo M_ropoli_n governmen_
Research Institute £or Envlronmental Pro_ec_iol 1-5-3 Maruz)ouchi

NoiBeSection Chdyodn-ku

7-2 Yurnkucho, Chiyoda-ku Tokyo, Japnn

Tokyo, J_pan

Frlncipal Investigator(s): Type of Research Program;

ShunJl Miyano_o .-- Fundamental
Shlnichl Sueoka Developmen_ (Component oF Syscem)

g Demonstration (Experimental, Prototype, or
Production)

Star_ Date: Co_q)letlon Da_e: g Measurement Methodology
Estimated March £980

ApT, 1976 Actual Funding:

Year Amount

FroJec_ Summary: (Briefly describe the £976 (accu_l): (_ 10,600,000) $38,913

goals, approach, expected or actual results, 1977 (budge_): (¥ 4,160,000) $15,271

report(s) generated and the da_e(s) of 1978 (forecast):
pub!dcatdon.) ........................

O__rTotal Funding Amount:

COMMENTS z

Z. Measure and analyze the low-frequency noise in relation to mechanism of 80aeration.

charac_er_Eic_ of _nera_don aild Eran_m|_onl _nd charac_crls_Ic_ of f_eq_ncy,

2, Investigate s_andarddz_lon of m_asurlng instruments _nd method_, and alBo exnmlne
me,hods to lower the measurable range o_ _h_ in_trumen_,

3. Study on the effects of noise on _he human body (threshold valu_ _nd s_nsi_Ivity-level

Translated and _rnnscribed from _he original Japanese,
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Impact and Vibration
Japsn

Project Title:

A Vibration Reducing H_asure Adopted Where A Tunnel Runs Close To A Theater

Performing Organization Nom_ & Address: Sponsoring Organization Name & Address:
The Institute of Industrial Science

The University of Tokyo Telto Rapid Transit Authority
22-1, Roppongt 7 theme, Mtnato-ku, 19-6, Rlgashi Ueno 3-Chome
Tokyo, Japes Taito-ku, Tokyo, Japen

Prlncipal Investlgator(s): Type of Research Program: '

} Pro/. Choshlro Tnmurn (Tokyo Univ.) g Fundamental

Mr, Akin Oikaws (T.R.T.A,) .-L Development (Component or System)

_._ Demonstration (Experlmental, Prototype, or
Production)

.... Start Date: 1 Cvvzl)letion Da_e: -- Measurement Methodology

J
Estimated

Oct, 1974 Actual H.r. lqvfi Funding:
Year Amount

ProJecu Sure. _y": (Briefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) o[ 1978 (forecast):
publication.)

Or Total Funding Amount: $11O,I30
_---............ _39,909,_o__en9_ _ -
CO_EhTS:

When undertaking construction of the subway Yurakucho Line, we had to construct a new under-

ground statlon only about 1.5 meters away from a theater. And it was extremely important to

eu_ out this wave motion propagating from the tunnel to the theatre for the purpose of keeping

the atmoBphere in the theater quiet and protected from the vibration due to the subway train.
Ne Buecessfully achieved the aim by supporting the track on a pi]e insulated from the tunnel

strueture_ t_e pile worked to scatter the vibration into the sell below the tunnel.

Oa puctlng the llne dn_o rev_n_e service, we made a serleB of measurements on the solid borne
sound and made an analysis of the way how the vibraclon propagated from the track to the

pilQ, soil, beck to the tunnel and then on to the wall and slab of the tileater building.
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Impact & Vibration
United Kingdom

protec_ Title:

Low Frequency Noise & Vibration f_om Road Traffic

Pcr£orming Or_ani_a_ion N_m_ & Address:

GREATER ¸LONDON COUIICIL TRANSPORT & ROAD RE3_3_I{ L_ORATOR¥

SCII_ITIFIC 3RI_CH Jointly w th (_ROII_F21T DIVISION)
T_E COUNTY HALL ' OLD WOKI_IGHAI4ROAD

IO_IDO_ SE1 ?PB GR_AT BRITAIN CROWT}[O_E, _ERKS RQ11 6AU GREAT _RITAI_

Principal Investiga_or(s): Typ¢ o_ _esearch Program:

ROBERT HILL (OLC)
DAVID _]AR_IN (TRRL) -- Fundamental

-- DevQlopm_nt (Componen_ or System)

A_ D_monstra_lon (Experimental, Prototyp_l or
Production)

StRrt Date: Completion Date: ___ Heasuremen_ Methodology
EsClmated Jan 1978(sta_e

J_U 1977 Actual Funding:
Yuar Amount

ProJec_ Summary: (Brlefly describe the 1975 (actual):

goals, approach, expected or actual result 1977 (budge_): 1.5 msn years (Snage I)
report(s) generated _nd the date(s) of 1978 (far,cast):

publ_ca_ion.) ........................

O_r To_al Fundin S Amounn:

CO_IENTS:

The present project io intonded _o be _he f_r_t sta_e of a long term projec_ to _nvestisate the

_atu_e and extent of try/fie induced vihrat$on_ in an urban sit_at$on (London), I_tially the

work has been to develop an instrumentation system for =easuro_nt _d _mo/ysi_ of vibration

and low /roquency noise levels _n b_l_inEs. Tb/s vil] be followed by a serie_ of measuremen_

_n occupied _u/ld/ng_ where there have been ccmpla/n%s of v_bration caused _y _oad tr_/_c. In

_u_sequent =rages of the work it la hoped that a _oc£al survey will he carried oub _d that t_/_

_11 _e supported by a £urther aerles of =easurements at interview s_tes.

Th. _ of the _roJect are to determine the extent to which _ToUnd-borno vibration & _r-born_

low frequency sound contribute _o reported 'v/bration' in bhild/n_ _d to doter_/ne the exteat

to which those vibratdcn levela cause _oyance. I_ Is ho_ed _hat the results will provide

u_e/ttl _uid_ulce %o pl_mers and b_ld/ng designers on how to _ni_/ze those of_ect_ in buildinga
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Impact and Vibration
West Germany

Project Title:
Propagation of Subway Vibration Into the Sell and Measures for Screening
Them Off

Performing Orsanlza_ion Ma*_e & Address: Sponsoring Organlzatlo. Mame _ Address:

Construction Department of Federal In_tltu_e

for Materials Testing
gorll. 45, Dater Den Elcben 87

West germany

P_lneip_l investigator(s): Type of R_seareh Program:

Dr. Dolling -- Fundamental

-- Developmen¢ (Component or System)

-- Demons_ra¢_on (Experimental, Prototype, o_
Production)

S_art Date: _ CompleLlon Da_e: -- Measuremen_ Methodology

Estimated _^ _' 197Y
Feb, I, 1973 A=fual .... ' Funding:

, Year Amount
ProJee_ Summary: (Briefly describe the 1526 (actual):

goalsp approach, expected or actual _esults, 1977 (bud_e_):

report(s) generated and th_ date(s) o_ 1978 (forecast):
publica_on.)

Or Total Fundlng .A=oung: (240,000 DM)
_--............. _iobiso_ ......

": Subway vibrations often affect near-by buildings and installations. In one re.crete case
fn Berli., _he screening effect of a sprlng-suspended roll through cons_ructlon is to be
checked. The slm here is to investigate tbeoretlcaliy and experim_ntally the fundamental

' rela_lonsblps between vibration propags_lon In tunnels and tbe surrounding soil.

Translated and transcribed from tbe original German,
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Impnct and V_bration
Abbrvvloted Listings With Funding

United Kingdom, Acceptability of Buildlnf Vibration, lhlman Fnctora

g_e_rch Unit, 1_stitute of Sound & Vibration ReBoarchD Universlty of South-

a_pton_ Southampton S09 5NUt United Kln&dom, Spenser: Science Re_enrch

Council_ $w_ndon_ Niltshir_. Dr. D,J. Oriffln, _Ir, P. Napp, Type: Fund-

_ental, Measurement Methodology, fept. 1976. Sept. ig77. 1977_ (_2000) _3,439.
Prellm_l_ary investigation of methods oR qu_ntifylng the vibrutlon ex-

perienced in bulldin_s and Ole eomplalnts thnt _rls_. No publ_catlons yet
produced,

N_st 0ermnny. Structurnl Nols_ Gen_rutlon in BlJildln_s Phvslc_lly Connected
with Express Hi_hwaTs nnd Road TunnelA. Mullet Corp. TeChnical Consult-

nnt_ o_ Acoustics, Plan_gg_ Robert-Koch-Str.ll, Nest G_rmany, Sponsor:
Fed_rnl Transportntio_ Ministry, Dipl, -Phy_, Cerardo Volberg. $42,40D,

CIO0,,OODDM), Ass_mbllng of experi_l_ces _nd measurement dat_ on the Inten_
slty of structural nolses induced in buildings by nearby _raffic, Uslng

this information as foul_dation _or guid_lln_s ell required noi_ abatement
procedures in co_struction_ for hur_In us_ _ich bridg_ ov_r trafflc arteries,

Nest Germany. Effect of T_emots on Pl_stur Adherence, Otto Graf Inst,_

Stuttgart B0_ Pfaff_w_idering 4, Nest _rmany, Dr,-Ing. Ruprecht Zim_

, i berlmann, Jan. I_ 1975. Dec, 31, Ig76. $42,40D, (lO0,O00_i), Under
the effect of heavy trafflc or a_ _ result of n so-called "Jet boo_ I. _x-

traotdlna_l_y stron_ _t_mor_ c_n be communicated to _u[idings, _I_B

project aims at finding out _o _hat _xtent this can affect pla_ter adherence,
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[.npact and V|br_ltion [
Canada I

Project Title :

Problems wi_h Low Fr_quel)cy Environmental Nols_

PQrformlng Organl=ation N_m_ & Address: gponsortn_ Organizal:lon Name a Address:

On_arlo Mlns_ry of tho Environmen_
135 St, Clair Avenue West

Toronto, ontario M4V IP5
_anada

_i Principal Investigator(s): TypQ of Research Program:

{_ S. II. Eaton Fundamental

-- Development (Component or System)

i_ -- Demonstration (Experlmcn_al, Prototype, or
_' Production)

Ii: Stare Date: Do_i_le_ion Date: -- Measurement Methodology,: Estimated

_: Actual Funding:
Year Ar_oa__

Project Summary: (_riefly describe the i976 (actual):

_' goal_, approach, expected or actual results, 1977 (budget)::IT
_ report(s) generated and th_ date(s) of 1978 (forecast):

_j pub! Jcation. ) .........................

_i O_r Total Funding Amount:

_'_ CO_NTS:

•!_ Complaints about Io_ frequency noise often present practical

i_ difficultiesin nleasurement,ratingor assessment,and control;

i_l and yet the disturbance can be real, sever(_ and widespread

in the ¢o,munity. Typical offenders include locomotives, trucks,x_

air colnpres_ors and co,_bustlo_%processes.

!i The limitations and uses of coI_on noise measure,lent and analysis

"'_;'i systems are reviewed, and difficulties expressed with rati.g

:i tha disturhance are illustrated with reference to some "rea]-

]ife" complaint and control investigations,

Transcribed from ctm original,
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I_pact and Vibration
_etherl.ndn

Project Title:
Vibrations Resulting from Ro_d Traffic

Name & Address: [ Sponsoring Organization Name b Address:

Performing Organiz_t_on IMlnistry of publ£c Health and Enviro.mcntal
Protection

Amsterdam, Nother]ands

Principal Invcstigator(_): Type of Research Pro&ram:

Fundamental

-- Developmen_ (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Start Date: Co_lpletion Dace: N Heasuremen_ MethodoloEy
Estimated

1976 Actual Funding:

Year Amount
Project summary: (_riefly describe _he i976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(u) generated and the date(s) of 1978 (forecast):
publlcatlon,) .........................

O_r Tot_1 Funding f_ount:

CO_D._NTS:

Sis project is intended to provide a better insight into the cause and effect relations
between vehiclesl road and undcrsround vibrations which can reach nearby buildings through

the ground and cause them to vlbrnte.

In most cases, the_e ar_ vibrations affectlng buildlnEs v_ry eio_e to the road, which are
caused by the rumbling of,heavy traffic (lorries and busses).

The project should alBo provide insight into the manner in which vibrations arise, how

they are eo_unlcated, how they affect buildln&s .nd inhabicants, and poesibilltles of
preventing th_s vibration nulsanee.

Project _esea_ch should include e Burvey of all (internation_l) knowl_dge available o. the

subject, and in a later stage _hould give guldellocs for effective prevention of the
problems caused by road traffic vlbr_tlons.

Transcribed from the original.
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Impact and Vibration
NPrhp.] _..i_

Project Title:
Investigation of Vibrations Resulting from Rall Trafflc

Performing Organization Name & Address: Sponsoring Organi_atlon Nace & Address;

Hinlstry of Public Health and Environmental
Protectlon

Hlnlstry of Transport and Public Norks
Amsterdam, Netherlands

Principal Investlgator(s): Type of Research Program:

Fundamental

m Dev¢lop_ent (Component or System)

B Demonstratlon (Experimental, Prototype, or
Production)

-Start Date: Completion DaLe: B Heasurement Hethodology
Estimated

1976 Actual Funding: m
Year Amount

Project Summary: (Briefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):

report(s) generated and the date(s) 0£ 1978 (forecast):
publication.)

O_r Total Funding Amount:
.........................

CO_NTS:

This project will conduct research into tilemanner in whtch vibrations caused by rail
vehicles can reach nearby buildings by means of the rails and the ground, Particular

attenclon will be devoted to vibrations caused by heavy rolling stock such as locomotives

and laden freight cars, and ehe manaer in which these v_bratlons can reach nearby buildings
through the construction of the railroad tracks.

The project will largely make use of data already available from research in the Netherlands

and abroad, both in respect to methods of measuring and on the causes of vibrations.

Secondly_ _he project will Investigate means of noise abseement and of effectlve prevention
of vibrations.

Transcribed from the original.
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Impact and Vlbraclon

Abb rev_ated List [n_s

United Klugdom. lqsulatlon _SaiIlst Noise and Vibration Near Speed

Control Humps. Transport and Road Research Lnborntory, Crowthorne,
Berkshire RGII 6AU Unlted Kingdom.

United Kingdom. Insulation of Windows A_nlnst LOW Frequency Sou.ndd. nu_[d-

$ng Research Establlshment, Aylesbu_ Bucklnghnmstlire llPl7 9PX, 0nixed
Kingdom,
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Acoustic Properties Other.
Abbreviated Llstlngs

Switzerland, Functions and Physical Laws of Sound Insulation
and Acoustlc Absorption Materials. Inte_kellcr AG/SA, 8052

Zulrchj Swltzer!and. B, Braure.

Switzerland. Theoreotlea] and Experlmental Study of St_ndin_

WaVes in an Automobile Passen_e_ Compartment. _nterkeller AG/SA,
8052 Zurich, Swltzerland, J. Carn_er (K_n_ult).

Switzerland. Functions and Physical Law6 of Vibration Insulatln R

and Structural Vibrstlon Dampin_ Materials. :nCe_keller AG/SA,
8052 Zurich, Switzerland. J, Kaos.
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AUSTRALIA PaBe

Highway Model Analysis and prediction

Community and Domestla Nolse Environment. ?9

TraEflc No_se Predlation Modal Study. 80

Motor Vehlcle and Traffic Noise - Heaaurament,
Ana].ysi_, Pred!ctlon. 81

Enstnes

Opt1=al Holography for the Study of Sound Radlatlon
from V_bratlnB Surfacas. 187

Methodology and Standards

NoVae Source Iden_fl_atlon on Automotlvo En_tneB. 24g

Study of a Prac_se and Reproducible Hethod Haktng it
Possible to Measure Vahlcle Noise. 289

i̧ ¸ Pro_a_atton

.: NoVae Propagation in Urban Araas. 297

_" Battlers

FSeld Measurament of Road Traffla Noi_e ShleldlnB
Provided by Buildlng E1ementa. 315

BELGIUH

Methodology and Standards

Dev_lopment of Rep_ese_tatlve Passenger Car N_ise
Emlsslon Tast Procedure.. 264

P_opa_atton

Heasurement of Traffic No_se in Large Citlas and

Inquiry about the Annoyance. 298

369



i Ili_hwa_ Plannln_ & Land Hana_eme_t

Land Use Planning and the Design of New Nou_lng
Developments Agalnat Arterlal Traffic Nolae, 62

Ontario gnvlronment_] Noise Control Program, 63

A Planning PoIiey for Freeway No/_o, 64

Highway Model Analysis and P[_dlct_

Traffic Noise. 82

N i_hwa Z Noise Other

Noi6_ from Grooved Pavement, if9

: Locomotives and Passen_ Trains

Noise Control of Railroad Car Retarder Systems. 146

Tires

! Effects of Road Surfaces on Two Common Types of Tire. 2_

, Methodology and Standards

Community Nolse Measuring Instruments. 250

Exterior Vehicle Nolse and Health Impairment Effec=_
on People. 251

Study to obtain Noise Exposure Data for Truck Drivar_. 253

Hathodology to A_SeSS Environmental Noise Impact, 265

Use of Transportatlon Noise As a _tandard for the
Assessment of Other Noise Sources in Urban Arena

in Ontario. 266

Acoustics Technology in Land Use Planning Vo]tlmes I
ThruIIl. 293

370



CANADA (Continued) Fage

!; Tralnin_ (Continued)

_; Training Course on Land Use Planning with Ne_pect to
Environmental Noise, 294

r

Fro_a_atton

:; Noise Attenuation Study, 299

_ Sound Propagation Outdoors, 300

Barriers

Transportation Noise Scale Node1 Facility, 316

_,_ Field Evaluation of Existing Noise Barriers Using

':_ Electronically Simulated Transportation Noise, 325

El Architectural Acoustics

-._! Traffic Noise and Uigh-Ri_e Balconies.
337

O_ Impact and Vibration

i_i Problems with Low Frequency Environmental Noise. 359

! Hl_hway Planntn_ & L_nd Hann_ement

!i_ Proposal of Regulations foe the Design of Settlements
i from the Vlew-Poln_ of Excessive Transportation
_' Nolse Protection, 65

i_ .Hi_hwa Z Noise Other

_, Proposal of Regulations for the Physlcsl Plannlng
i} Documentation from the View-Polar of SurPace

Transportation Noise Protection. 125;i_,

D ENNA RK

Medium land Heav Z Trucks

!,'_ Posetbillty of and Objectives for a Limitation of
Noise Emlssions from Motor Vehicles, 33

371



DENMARK (Continued)

Highway Plannln_ and Land Mann_ement

Study on Possible Improvement of the Nolee Conditions

in Existing Urban Areas, 57

Rall Noise Other

Noise Nuisances Alone Railroads. 175

Methodology and Standards

Calculntion of Noise Immisslon on the Basis of

Emission Measurements. 255

General Accuracy of Sound Level Meter Neasurements. 267

Prope_atlon

Speci.l Conditions of Noise Propagation, for Instance
Over Water, lOl

Sa_rlers

Screening Effect of Earth Battler. 317

Flus StoJvaern, 318

Noise Reduction Capaclty of Plantatlon Belts. 319

Archltectur_l Acoustics

The Noise Reduction C_pacity of Reat-Insul.tlng
Constru_tlens. 338

Impact and Vibration

Vibratlons and Low-Frequency Noise, 351

FRANCE

gi_hway Plannln H and Land Mann_emen=

A Search for Elements of Declslon Making by the S=ate
Relative to Reduction of Nuisance due to Traffic

Noise. 58

372



FRANCE (Continued) Pase

Highway Nodal Analysis and Prediction

Description and Prediction of Noise frvm Urban Traffic. 95

Exhaust Mufflers

Noise from Exhaust Outlet of a Vehicle. 215

Sur£ace Vehicle Components Other

Noise Reduction by Covering the Motor and Mechsnlcnl
Parts. 246

Methodology and Standards

Conversational Calculation of Noise Level of Road
Traffic. 268

Barriers

Acoustic Barriers. 326

Calcul_tion of Barrier Efficiency. 327

External Noise from 504 Berlin-Screen. 333

_URGARY

MethodoloBy end Standards

Study of Procedures for Measurement and Evaluation
of Environmental Noise. 269

ISRAEL

Highway Plannln_ and Land Mann_emen_

Planning Petrol Station inside Dwelllng Distrlccs. 66

_arriers

About the '*Acoustic Quality" o£ Isrscllemce Plants as
Screening Belts. 328
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ISRAEL (Contlnued) Pase

Architectural Aeoustlcs

New Aspects for Planning l{eavy Diesel Engine Repair
Halls. 344

ITALY

Exhaust Mufflers

Noise Reduction in Alternative Intake and Discharge

Systems. 210

Surface Vehicle Components Other

A Digital Analysis Method for Determining the
Contribution of Various Transmission Methods of

Noise Into the Passenger Compartment of a Car, 245

JAPAN

Medium and Heavy Trucks

Research and Development of Low Noise Large Trucks
and Buses. 34

Light Vehicles

Vehicle Noise Reduction of the Passenger Car and the

Light Truck. 43

Highway Model Analysis and Prediction

The gvaluatlo, of Road Traffic Noise in Relation to

Noise Power Levels of Motor Vehicles. 83

Calculation Model of Road Traffic Noise. 84

A Statistical Prediction of Arbitrary Random Noise and
Vibration Distribution in a Higher Level Regdon and

a Simplified Evaluation Procedure of a Higher L_
Sound Level, 97

A Statistical Theory Generalized by an Equivalent Model
for Non-Statlonary Random Nodse Process and Its

Digltal Simulation. 98

374



JAPAN (Continued) Pass

HIBhway Model Analysis and Prediction (Continued)

A New Method of Estimating Representative Statistics
of Random Noise by On-Line Treatment (Theory and

Experiment). 99

A Statistical Fundamental Theory Suitable to the
Observed Level Distribution of Noise and Vibration

with Digital Level and its Experiment, iOO

An Estimation Theory of Level Distribution over a
Long Time Interval on the Basis of Level Distribution

Over a Short Time Interval in an Urban Noise Measurement
and Its Experiment. lOl

A Oeneralized Expression on the Multivariate Joint
Frobablility Distribution of State Variables for

Stochastic System with Quantltlzed Level and Its
Application to Clty Noise Measurement. 102

Poly-Frequency Spectral Analysis for the Road Traffic
Noise Based on the Filtered Polssion Process Model

(Theory and Simulation Experiment). 103

A Unified Statistical Treatment for the Multivariate
Joint Probability Expression of General Random

Processes in the Form of Finite Expansion Terms. 104

A Unified Study on the Multivariate Joint Probability
Expression and Its Linear Transitional Property for

the State Variables of Stochastic Environmental System. 105

A Statlstieal Analysis of Nonstatlonsry Random Noise
in View of Temporal Change of Cumulants and Its

application to Dynsmlcal Prediction of L_, 106

A Unified Study on the Prediction Problem o£ Road
Traffic Noise with Various Types of Vehicles and

M, itl-Lanes on Road of Arbitrary Length (Theory and
Simulation Experiment). i07

Highway Noise Other

Study on Prevention of Noise and Vibration on the
Roads in Cities and Towns. 120

375

L_



JAPAN (Continued) Pa_e

Motorcycles.

Investigative Study of the Drivlng Noise of the
Motorcycl_. 137

Rapid Rail Transit

Study on the Prevention of Noise and Vibration
Relating to High Speed Transport Facilltiea. 151

Study of Railroad Noise Reduction by Noise-Proof
Wheels. 152

Noise Reduction of Shinkansen Railways. 153

Research on Sound-Battler Walls for the Shinkansen. 158

Research on Noi6_ ten,rated by Concrete Structure on
the Shlnkansen. 158

Researc_ on NoiBe Orlginated in Connectlon with Power
Collection on the Shinkansen. 158

Overall Testing to ASate the Shinkansen Noise. 158

Experiments to Abate and Analyze Wheel Nolse Using
Testing Installations. 158

Innovative Golded Mass Transit

A Vibration Reducing Heasure Advpted Where a Tunnel
Runs Close to a Theater. 163

Engines

The Committee of the Engine Noise Control, RC-SC 43. 188

Methodology and Standards

Research on Testing Method and Exterior Noise of
Vehicle. 25;

A Onlfied Expression for the Transition of the
_ultivarlate Joln_ Probability of State Variables in

an Arbitrary Environmental Stochastic $yste_ and Its
Digital Simulation. 270

376



JAPAN (Continued) Page

Propn_atlon

A New Trial to Estimate the Noise Propagation

Characteristics of a Traffic Noise System and Its

Application. 309

Impact and Vibration

A Study of the Tunnel Vibration Propagating to a

Nearby Building. 352

Impacts and Controls of Environmental Noise and

Vibration. 353

Study on tb_ Prevention of Super-Low Freqtlency Noise. 354

A Vibration Reducing Measure Adopted Where a Tunnel

Runs Close To a Theater. 355

NETHERLANDS

Medlum and Heavy Trucks

Truck Noise Reduction, Encapsulation of Machinery

Propngatlon of Nolse from Industrial Plants Over

Long Distances. 35

Noise Restrictions on Service Equipment. 38

Investigation of the Possibility of Obtaining Quieter

Lorries. 39

Buses

Investigation of the Possibilities of Obtaining

Quieter Buses for Public Transport. 51

Highway Plannln_ and Land Management

Investigation of Nolse-Sensltlvlty of Various Recelvers. 67

Working Out the Zoning System Along Motor Roads. 68

377



NETIIERLANDS (Continued) Pa_e

|{IAhway Nodel Ailalysis and Predict_on

Research on LiEe-Sfze and If Possible Scal_-Model

Buildings C_ncerning Their Acoustic 0rient_ion to
Nearby Ro_ds and to Each O_ler. lOS

InveBtiga_ion of Sound Transfer a_ Greater Dlstanc_. 109

Research on Aaouetfc Qualities of Artificial Struatures. i15

ltl_hwa_ Noise Other

The Effect of Traffic Regulation in the Ci_les. 126

Determining Empiricnlly the I_fluenee of Road Surface
on N_s_ Emiss_us, 127

De_er_ining i_ Actual Practice the Influence of Spe_d,
S_op Lights, Junc_lonB and Sharp Curves on Noise

Emission. 1.28

Motor_ale_

i Investiglltion of Noise Emissions of Motorcycles _nd
Mopeds. _.38

Motorboats

Nois_ Re_tric_ions on Boats and _hips. 141

_L Lo_omo_ive_ _nd Pass_n_ Trains

Study o_ the Emission by Rail Vehicles. ]_7

Innovativ_ Guided MasB Transit

S_udy of the Noise Emission of D_fer_n_ Typ_s of
TrolleyB, Subways, and _]le like. 164

Research 0n Noise Z_n_n_ Along Tramways, 165

Rail Nois_ Other

S_udy of the Noise Emission During Shunting and _witch-
lng, 179

Research on Zonin_ Along R_ilroad_, _80
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NETHERLANDS (Continued) Pa_e

Me=hodolosy and StandArds (Continued)

Developing a Method of Assessing Relatively Quiet Arees. 282

Noise Requirements for Vehicles. 283

Barriers

Taking Inventory of Noise Transmission limiting
Measures and Establishing Rules for Calculating

them. 329

Research of the Effect and Applicability of Acoustlcal
Insulation by Means of Roadside Planting. 330

Investigation of the Possibilities of Noise Deflection
Along the Roadside. 331

Architectural Acoustics

Public Experience of Acoustic Insulation in or Around
the Dwelling. 345

Interior Layout of Buildings so as to Avoid Noise
from Outside. 346

• Inventory of Knowledge Pertaining to Acoustic Insula-
tion of Buildings. 347

Impact and Vibration

Vibrations Resulting from Road Traffic. 360

Investlgatlon of Vibrations Resulting from Rall
Traffic. 361

NORTHERN IRELAND

Exhaust Mufflers

Prediction of Noise from Silencer Configurations. 212

Design of Diesel Engine Ellencers. 213

380



NORWAY PaBe

Highway Plannin s and Lsnd.ManaRement

An Analysis of Different Noise Abatement Strategies. 69

Highway Model Analysis and Prediction

Simplified Hetbod for Predicting Traffic Noise. 115

Roll Hodel Analysis and Predlctlon

Methods for Pregnosing Noise from Railways, 172

Methodology and Standards

Road Traffic Noise in Urban Areas. 256

Basis for Restricted Noise Emission Limits for Cars. 289

Method for Measurement of Road Traffic Emission, 289

POLAND

Light Vehicles

Implementation of the Nethod of Automotive Vehicle

External Noisiness Control for Application to the

Inspection for Permit to be Operated in Rood Traffic. 44 j

i_hwav Planning and Land Management

Project FA-34 - The Investigations of Noise Annoyance

Caused by Nazlenkowska Express Route and Elaboration

of Directions on Acoustic Prevention Against Traffic
Noise. 59

Project 17,06.02.2 - "Complex Developments of Urban

Structures and Building Constructions with Respect
to Acoustic Protection; example: Residential Area

"Bialoleka Dworska" Near Warusw. 60

Highway Model Analysi.s and Prediction

Untitled Project on Environmental Noise. ii0
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POLAND (Continued) Pnse

He_hodolo_y and Standards

An Acoustic Evnluation of Automotive V_hicles from
the Point of View of the Nois_ and Vibrations

Influence on Driver's Work. 257

Designing Acoustic Shields on Existing Route8 or
Newly Designed, 333

Analysis of the Run o_ the Torunska Express _ay in
Rel_ion to Noise Annoyn_ce fo_ Reaidents of the

Adjacent Ar_as, 333

Architectural Acoustics

No. 17.06.02,1 - "Study on Acoustic Climate D_velopment
in Buildings, in Poland, by Means of Urbnn Develop-

ment and Elaboration of n Detniled Progrnm for the
years 1977-80". 339

_ORTUGAL

! Hi_hwa_ Hodel Analysis and Prediction

Urban Noise Nod_la, 85

SNEDEN

Hi_hwa_ Plnnnin_ _nd Land Hana_ement

Co_aequences of Speed S_andard and Intersection O_sl_n
for Secondary Links in Town Road Networks, 61

Noise Protection Plans for Local Districts. 61

Pilot Project o_ Heasures Agninat Road Traffic Noise, 71

Hunic_pal Traffic Noiee Abn_men_ Programs - A Survey
o_ Program and Planning. 72

Repor_ln_ of Traffic Noise 111Lnndsc_pe Using a Colo_
Je_ Plotter, 75

382



SWEDEN (Continued) Pase

NIEhway Model Analysis and Prediction

ii Impact. Environmental Effects from Urban Traffic. 86

h

Prediction and Visualization of Rand Traffic Noise

with Computer, CRT Screen and Electronic Plotter. 87

Prediction Model for Noise Levels of Road Traffic, 88

J
Nordic Calculation Model for Road Traffic Noise. 115

_i NIBhway Noise Other

_? Analysis of Vehicle Noise from Coarse Texture Pavements. 124

_ Hotorboats

" Airborne and Structurally-Borne Noise in Pleasure Craft, 142

Rall Model Analysis and Prediction

_i Mapp_ns of Noise from Railroad Traffic and Planning of
Measures Against this Noise. 171

_! Rall Noise Other

Comparison of Noise from Two Railway Transformer Station

of Different Size, Noise Abatement Measures, 176

Survey of Noise from Railbound Traffic in Stockholm. 177

Engines

"Stlrllng Engine Development" 197

Tires

Development of Quieter Tires and Road Surfaces. 223

Developdng a Method for Characterizing Tires wlth

Respect to External Tire Noise, 224

Road Surface Characterization with Respect to Type of
Noise. 225

Tyre Noise - Influence of Tyre and Road Surface. 226

383



SWEDEN (Continued) Pa_e

Tires (Continued)

Charactoriz_tion of Pavements with Relevance _o "Tlre-
NoiHe~Cenerat_o_" HeaBurement of Wa_er-P_vement/Water-

Ti_e In_erf_cial Energy. 227

Ti_e Noise Hensuring Methods. 235

Surface Veh_cle Components Other

Limitation of the Sound Level of Vehicle Engine Cool-
ing Systems. 241

Tyre No_se Screening. 242

Methodology and Standards

Traffic Noise _n Urban Areas. 258

Propa_ation

The Influence of Hete_rologtcal Condit_ons on Leg. 302

Bnrriers

Screening of Noise from Heavy Vehicles. 320

Ļ _:_ Landscaping of Traffic Rou_es for Reduction of NolBe. _33

Archi_e_tural Acousti_s

Traffi= Noise Spectra, 340

SWITZERLAND

Medium and H_v_ Trucks

Nol_e A_atemen_ on I[e_vy Commercial Vehicles. 36

Opt_miza_ion of Tru=k and Bus Soundproo_ing, 40

_hr Vehicles

The Sound R_di_tion of Body Panels in =he In_ertor of

Car at Low Frequency _nd _he Passible Methods. 48

An A_temp_ at Comprehensive Presentation of Au_omobile
Acoustic Ques_ions. 48
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SNETZERLAND (Continued) Pa_e

Lifiht Vehicles (Contlnued)

Considerations on Preventive Noise Control in Passenger

Ca_ Design. 48

IIi_hwa M Plannln_ and Land Hanssement

Emission Cadastre for Motor Vehicles in Switzerland

(Partial Cadastre Noise) 73

Highway Model Analysis and Prediction

Computer Model for Noise Propagation, iii

Computer Hodel of Noise Immlsslon Due to Traffic

Noise. 112

Ni_hwa_ Noise Other

Cost Estimation for Noise Abatement Measures for Hnln

Road Traffic Arteries. ]21

Study of the Role of Vehicular Noise Emissions on Noise

Emissions (Exposure) for Typical Traffic Conditions. 129

"_ Countermeasures Applicable in Practice to Reduce
Exterior Noise of Motor Vehicles. 133

Characterization of the Noise Radiated by Two Commercial
Vehicles in a Built-up Area Before and After, i33

Acoustic Comfort of and Noise Pollution by Hotor Vehicles. ,133

External Noise. in Road Vehicles. 133

Exterior Noise - Example of Treatments Applied in Prac-
tice and Results of an Experimental Investigation. 133

Characterization of Acoustic Comfort in Motor Vehicles, 133

Road Simulation Using the Fast Fourier Technique. 133

Rail Model Analysis and Predictio.

Development and Compilation of Acoustic Principles for

Assessing the Noise Exposure Due to Railroad Swltchyards. 169

Engines

Noise Radiation from Truck Diesel Engines. 203
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SWITZERLAND (Continued) Page

Tires

Rolling Noise of Tires, 228

Study of Rolling Noise from Automobile Tires. 236

Surface Vehicle Components Other

The Body as Transmission Element Between the Sources

and the Passenger Compartment. 246

The Transmission to the Vehicle Body through the Engine
Mounts and the Measurement of their Dynamic Character-

istles. 246

Methodology and Standards

The Applleatlon of Random Signal Processing in
Automobile Acoustics, 289

A Bound Intensity Meter and Its Applleatlons in
Car Acoustics, 289

Development of an Instrument for the Measurement of

Sound Intensity and Its Application in Car Acoustics. 289

Advantages and Disadvantages of Analogue and Digital

Measurement and Annlysls Methods in Car Acoustic
Studies. 289

The Determination of Dominant Signal Transmlsslon

Paths in Automobile Acoustics Using Digital Signal

Analysis. 289

The Utilization of the Intensity Meter for the

Investigation of the Sound Radiation of Surfaces. 289

The "Ingolstad= Method" for the Testlng of Sound

Insulating Materials and Systems for Motor Vehicles. 289

Barriers

Computer Model of Traffle Noise Propagation. 332

Acoustic Properties Other

Functions and Physical Laws of Sound Insulation and

Acoustic Absorption Materials. 365
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SWITZERLAND (Continued) Pn_e

Acoustic Properties Other (Continued)

Theoretical and Experimental Study of Standlng Waves in

an Automobile Passenger Compartment. 365

Functions and Physical Laws of Vlbratlon Insulatlng

and Strueturnl Vibration Damping Materials. 365

UNITED KINGDOM

31 Medium and Neavy Trucks

Quiet Heavy Vehicle Project. 37

i Origins of Noise Inside Vehicle Cabs. 40

Commercial Vehicle Exterior Noise, 40

Ei_ht Vehicles

Reduction of Car Noise by Passenger Compartment Design, 45

Transmission of Engine Forces Through Engine Mounts
and Their Relation to Interior Noise of a Car, 46

Vehicle Noise and Vibration Analysis. 47

Buses

Research on the Reduction of Noise Emission from Diesel

Engined Buses. 52

Lead-Acld Battery Driven Vehicles, 53

Experimental Battery Drlveo Buses, 53

Highway Plannln_ and Land Management

Applied Research at the Industrial Town of Dnrlington, 74

Hi_hwa Z Nodel Anal_sls and Prediction

Road Traffic Noise Measurement and Prediction in

Restricted Flew Conditions. 68
D
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UNITED KINGDOM (Continued) Pa_e

Highway Model Analysis and Prediation (Continued)

Noise and Tr,fftc M_nagoment. 90

Traffic Noise in the City of Bath and the Effect of the
Proposed East/West Relief Road on the ^nticlpated

Noise Climate. 9i

Prediction of Noise from Freely Flowing Traffic. 92

The Performance of Traffic Noise Prediction Hodels
In Urban Situations. 93

_xternal Noise. 113

Computer S_ulat_on of Traffic Noise and Noise Predic-
tion° 114

Analytic Studies on Traffic Noise Evaluation and
Prediction° 115

Highway Noiee Other

AssessmeNt. Measurement and Pred_ction. ]30

Traffic Noise a_ Round,bouts and Intersections. 133

. Noise Gener,ted by Non-Free Flowing Road Traffic. 133

Motorboats

Noise Co,troI Modif_cat_ons for the Yamaha Outboard
Motor Enclosure. 142

Ship and MarSne Technology. 142

Loco_otives and PasBen_er Trains

Factors Affecting Railway Noise Levels in Resident£al
Areas. 148

Rapid Nail T_ansit

Tyne and Wear Metro-Noise Control 154

Cost Effective Noise Control Hethodology fo_ Urban

Rapid Transit Systems. 159
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UNITED KINGDOM (Continued) PaSe

Rall Model Analysis and Predtation

No_se Predic_ion Method for F_st Electric Trains. 172

Rail Noise Other

Measurement and AnalTslB of Train Induced _round
Vi_racion, 184

The Effect of Cuttings on Railway Noise Propagation. 184

Ensines

Engine Induced Noise In Cars, 189

Diesel Combustion Noise. 190

Prediction and Control of Diesel Engine No_se. 191

Combustion Modelling in Turbocharged Engines and
Correlation with Noise. 198

Study of the Mechanically-Induced Noise an4 Vtbra_ion

in Diesel Engines Using Simulation Techniques. 199

Minimum Mechanical Noise Levels in Diesel Engines. 200

Optl_izacion of Deaign Parameters for Quieter Diesel
Engines. 201

Mechanical Noise Investigation. 202

PiBton Engine Exhaus_ No_se Source Character£zation, 203

I.C. EngSne _xhaust Noise Source Modelling, 203

Damping of L_ghtweigbt Engine Covere Using RuSber
Inserte, 203

Injection Equipment Noise and Pump Mounting System. 203

Mechanical Nolae of Pet_ol Enginee. 203

The Evalaation of Polymers for Sutta_lity for D_mp-

lag in Aatomotive Engineer_ng Applicat_ons, 203
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