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' ABSTRACT

Noise emissiondate are presentedfor 14 voh;cle:categorlesrepresentingthe

nation's highwayvehicle fleet. Thedata are presented in a formatsupporting;dealized

noise versusspeedrelations for aeceleratlon_deceleration andcruise operating modes.

"- Tile kinematics of thesemodesare alsopresented. Noise data, collected from a variety

' of saurces_ represent the most recent available 50 foot (15 meter) passby levels. The

"-: purposeof this data collection is to provide vehicle input parametersfor EPA_snat|anal
i !
- highway noiseexposuremodel. Thismodelrequiresenergy averaged quantitiesover each

operating mode. Theem;ss;onmodelwastherefore integrated to g|ve the required coi-l

'- culated modelemissionlevels. In addition to the baseline (pre-regulatory) levels, cal-

culated modal levels are presentedfor a variety of new vehicle regulatorystandards.
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_ LIST OF SYMBOLS

i

,.-" LI maximumlevel at shift from first to secondgear duringnormal operating
i acceleratlonI ,

'-" L nolse level understeady cruise condition
r C

Lt tire noise levelw,¢

_ V1 speedat which first to secondgearshift occurs

V2 speedat which second to third gear shift occurs

parameter defining slope of cruisenoiseversusspeedrelation

13 parameterdefining slope of tire noiseversusspeedrelation

A1 drop in noise level at shift fromfirst to secondgearta

A2 drop in noise level at shift fromsecondto third gear
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: I .0 INTRODUCTION

The EnvlronmontalProtection Agencyhasdevelopeda modelto estimatethe

national exposureto highwaynoise, andto studythe effect of vehlcle noise control

regulations. The purposeof this technical note is to providevehicle no;seemission

levels ;n the formatrequired bythe EPA model. Noise levels are presentedfor 14

categoriesof motorvehicles operating in e variety of modes,for the baseline(pro-

regulatory) condition and for a variety of new vehicle standards.

i The EPA highwaynoiseexposuremodeldivldes the nation'sroadsysteminto

elementsover which acceleration, deceleration, cruise, or idle operatingmodesoccur.

.... Themodesare further subdividedinto variousspeeds. Over each opereffngmodesub-

._ division, the model requiresa single emissionlevel for each vehicle classrepresenting

.... an energy-averageemissionover the mode. Variable width noisecontoursare thus

._ approximatedin a stepwlsemanner. 11_enoise levels computedin this note, for app/;-

.... cation to the model, are the equivalent levelswhich would be sensedby a microphone

.,-. 50 feet distantfromandmovingwith the vehicle.
i

Themodel for veh'cle emlss_onsis describedin Section2.0. Thevehicle noise

i" level data (essentiallypassbylevels measuredat 50 feet) are documentedin Section 3.0.

The calculated levels for input to the exposuremodelare presentedin Section4.0.
i

Thevehicle sourcelevels usedhere are obtained from EPA reports,and includes

.-_ measurementssponsoredby EPA and data collected from the literature for inclusionin

various EPA backgrounddocuments. One other major sourceof vehicle levels is a study

_-, conductedby FHWA. Thisshowsautomobile levels substanHallyinagreementwith those

,-I: cited in Section 3.0. However, the noise levels for mediumand heavy trucks showsome

differences. For the sakeaf completeness,parallel calculations have been carried out

..,i using FHWA's truck levels. Theseare presented_nAppendix A.

i'
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2.0 MODEL FOR CALCULATING AVERAGE VEHICLE NOISE LEVELS

2.1 Generalized Vehicle No_seCharacteristics

Thenoise level producedby a given veh'cle under any given operating condition

at low speedsis largely dependenton Iwo operating parameters, namely, the engine speed

and the throttle setHng. Of these, the engine speed is the most important parameter)

i . and this is related by the gear ratio to the vehicle speed. ExperimentaldataI indicate

that the no_selevel hasa linear dependenceon engine speedover much of the vehicle*s

_.. operating range. Therefore, a general;zed form for vehicle acceleration nolseis as

shownin Figure 1_ where thenoise level is plottedas a functionof vehicle speed. In

_.. this flgure_ V| and V2 represent'thespeedsat which the vehicle shifts into secondand

,-. third gears, respectively.

.... The slopeof the noisecharacteristic for operation in firstgear is assumedto be

'_ constant. Thisagreesw_th the experimental data! The slopedependson the type of
p J

"_ transmlsslontbeing lower for automatic than for manual. Themaximumno_selevel

_' LI generated _nfirst gear for a particular vehicle correspondseither to the level meas-
_" uredaccording to a standardtest procedure for that vehicle or that measuredby the

'_ roadslde. For light vehicles, L1 rs the level measuredaccording to the EPA Urban
i 2 >'_" Acceleration Noise TestProcedure. Forheavy vahlcles (GVWR -10,000 Ibs), the

I i noise level L1 is obtained from roadsidemeasurements. Formotorcycles, the standard
_ test procedure is as defined in the EPA ProposedMotorcycle Noise EmissionRegulation.4

i_" Thevalue of the speed V1 at whlch the vehicle shiftsfrom first to secondgear is obtained

fromexperimentaldata. Thenoise level at zero speed(k1 - 41) isapproximatedby

I!'_ extrapolating the measuredslopedownwardsfromthe 1- 2 shiftspeed V1.
t=m

ThenoiseaharacteHsHcfor operation in secondgear is basedon the assumption
I 4

that the relationship betweennalse level and engine speedis the samein all gearsand

that the sh;ft fromsecondto third gear occurs at the sameengine speedas the shift from

first to secondgear. The value of "2 is then obtained by calculaHng V2 in termsof the

• ratio between first and secondgears_and then prescriblng a straight line between the level

.._ (L1 - "2 ) at V1 and the level L] at V2. Theslopeofthe V1- V2 segmentis that of

"7the 0 - V(_segmenttimesthe ratio betweensecondand first gears. Subsequentupshffts
_. can be constructed in a similar manner.

j _ 2
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2.2 Average Drlvellne blaise Levels During Acceleration

To calculate the average noiselevel generatedby a vehicle under any given

operation, it isnecessaryto know the noiselevel asa function of timethroughoutthe

operation. Whenaccelerating from rest, light vehicles tend to operate somewhere
• 1,3

between constantacceleration andconstantthrott e, the actual operationdepending

onthe traffic conditionsandthe individual driver. In calculating the average vehicle

noiselevels, it isassumedthat accelerationsfromres.._,t are constant in each gear, such

that the speedisa linear functionof time. The inslantaneousdrlvellne (including the

engine, accessories,transmissionand rear axle) noiselevel, L, during acceleraHon in

-- the i th gear canthereforebe wrfften as

i.,; L = (LI - ,_+ ki t (1)

where (L1 - Ai) is the effective noise level at the initiation of acceleration at time

t = 0, (seeFigure1), and k i dependsonthe acceleration characteristics. If the accel-

' eration occursovera time period Ti, then k.T. A.. The equivalent level over theP_ ! I l

time period T. h then

Leq(Ti) 1 10(L/I 0) dt

= 10 log10 _ °C_cc-,

The actualshift speedsafter secondgear are not expected to be consistent,so

r_ that contlnulng thegeneralized characteristic shownin Figure 1 beyond V2 is not rea-_.
sanable. Therefore, equlvolent drlveline noise levels at speedsgreater than V2 are

taken to be equal to the equivalent level calculated for operation in secondgear.

L
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. . 2.3 The Noise Levels DuringAcceleration

" Tlle dr;vellne noiseexpression,Equation(2)1 is basedon noisedata collected at

' ' low speedswhere tire noiseis negligible. Todeterminethe total vehicle noise levels

_' during acceleration at higher speeds_it isnecessaryto add to thls the no;segenerated

by the tires• The tire noise level Lt(V) at a vehicle speed V is calculated using the
" expression
I,

t

_' Lt(V ) = Lt(35) + 10a Iog10(V/35), dB (3)
L

where Lt(35) is the tire noise level at 35 mph, and 10¢_takes the value 35 for light
J_

vehicles and 40 for heavyvehicles (GVWR >-10/g00 Ibs). Foracceleration or decel-

_' and Vb during the time Interval Tab,1i erotion at a constantrate betweenspeedsVa
the equivalent tire noise level observedby a microphonemovingwith the vehicle is

t,_ given by the express;on

" [ r )]
i_' Va+ 1 Va+ 11 _, b -- a

,.j "._"Leq(Tb): Lt(35) + 101°gl0 a+J (V b -- Va ) (35)a J (4)L.

l_ l_us, the equivalent noise level for the total vehicle is the logarithmic summationoF

the levels given by Equations(2) and (4).

l
t_ 2.4 CruiseNoise Levels

Under cruiseconditions the instantaneousnoise level
at o constantspeed/ V,

Lc(V) is given by the expression

Lc(35) + 10_ IOglo(V/35 ) for V-'-'Vc (5a)

' Lc:(V) :
- (sb)

Lc (Vc) for V < Vc

3
• I d
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where Vc and 13are quantities dependenton the vehicle type. The noiselevel and
speedof a cruising vehicle are constantin time, sothat the.equlvalent crulsenolse

' ' level is equal to the instantaneouslevel Le(V).

i 2.5 DecelerationNoise Levels

Thereare Fewavailable data on the noise generatedby decelerating vehicles.
' In the absenceof poorly maintainedvehlcles, deceleration noiseat any speedcan be

closely approximatedby the cruisenoiselevel at the samespeed. Accordlngly, for
I i

' the deceleratlon operatlont the no_selevels are calculated uslng Equation(Sa) at all

speedsand the equivalent level over the operation is determinedFromusingEquatlon (4)
by replaclng _ and Lt (35) wlth the quantltles !3 and Lc(35), respectlvely.
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3.0 VEHICLE NOISE AND OPERATIONAL DATA

3.1 Vehicle Categories

The vehicle fleet is divided into the following 14 categories:

' 1 . B-cylinder automobiles (gasolineengines)

2. 6-cylinder automobiles(gasoline engines, automaHc transmissions)

3. 6-cyllnder automobiles(gasolineengines, manualtransmissions)
i

i _ 4. 4-cylinder automobilesand light trucks (gasollneengines, automatic trans-

missions)

5. 4-cyJinderautomobilesandlighttrucks(gasolineenginestmanueltransmisslons)

I-, 6• 6- and 8-cyllnder light trucks (gasoline engines)

*_ 7. 4-, 6-, and B-cyllnder automobilesand light trucks(diesel engines)

8. Medium-duty trucks

[_ 9. Heavy-duty trucks

I_ I0. Intercity buses
a_

}1. Transit buses

12. Schoolbuses

lf'_ 13. Unmodifiedmotorcycles
\tN

_t

14. Modified motorcycles•

bm
3•2 Vehicle No_seData

To determine average vehicle noise levels for acceleration, cruise and decelera-

_-. tion operations, itis necessaryto obtain values of the parametersL1, Al, and A2 in

Figure ], the parameters_. and I_ in Equations(3) and (5), and the noise levelsL(35) Far

cruiseand coast. The valuesof thesequantities for each oFthe vehicle categoriesare

._ presentedin Table 1. 11_elevels shownin the table are energy averagefleet values,

! I.e., keq(e).

7
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Table 1. Fleet Average Noise EmissionParametersForHighway Vehic}es

' Cruise Coast(Tires)

-- Category L},dB t"I,dB1_.2,dB
Lc(35) )0,g Vc, mph L't(35) 10a

1 63.7 10 4.3 64.5 32 25 63.4 _. 35

i , 2 64.9 10 4.3 64.5 32 25 63.4 35

3 67.0 20 8.6 64.5 32 25 63.4 35

i, 4 67.0 10 4.3 64.5 32 25 463.4 35 _.__/•
5 69.3 20 8.6 65.7 32 25 464.4 _: 35

fLgm

6 67.4lO 43 67.432 2`5 663 35

7 70.3 13 ' 5,6 66.3 32 25 63.4 35 _ [

78.`5 8 5 77.`5 2.5 _ _ 40 n uv_[_..e,___.0 `5 `5 8_.6 20 35 '_3* 4o
t _ ]0 85.0 8 5 77.3 19 30 70.0 40

:_.s_ 11 81.0 0 0 74.5 23 30 70.0 40

12 81.0 8 5 74.5 23 30 70.0 40

13 80.0 20 8 73.0 25 0 ....

14 94.2 20 8 87.2 ,25 0 ....

L1 = maxhnumlevel prior to first shift, dB[I

bll '*'1 = difference between L1 and starting level (see Figure 1), dB

1_1 '_2 = level dropat the 1 - 2 shift (seeFigure 1), dBt_s

V = speedbelowwhich cruise level is constant, mph

'_ *Basedon 1974 roadsidedata. Currenttire valueswould be 70 d8 for

_' Category 8 and 75 dB for Category 9, dueto increaseduseof rib Nres.
Baseline calculaHon (Table 9) usesthe current lower value. Note that
cruise levels are alsodiminished, sincea large component s due to t'res.

_o_ )_7.7__10._s_ J,, "---'L_v_L _,3r,_r_ce,t: Io_-_1 [ l07 = ?L._
, /_ _.__



, , General assumpt'onsmadein preparingthistable are:

" • The simplified modelspresentedin Section 2.0 ore adequaterepresentations

' ' of vehicle noisetlmehistories. Speclflcally_ thesemodelsare the sawteoth

" drlveline noiserepresentation,and the Iog-llnear lawsfor tire and cruise

noisewith a plateauin cruisenoisebelow a speedV .
C

,:,' • TheValue of L1 Isdlrectfy related to the noiselevel measuredin a standard

test procedure. Forall categoriesexcept motorcycles, L1 wastakenas

+_.: equal to test levelst L1 formotorcycleswas taken to be somewhatless, as
described below.

' • Theparameters A1 and A2 and the shift speedsV1 and V2 are obtained
Fromextensive field data for light vehicles. Forother vehlcles_estimates

i

t+ of thesevaluesarebasedon limited test data_ transmissiongear ratio, and

F._ engine noisecharacteristics.
Is

• Cruisenoise parametersare basedan roadsidemeasurementsof in-use vehicles.

I:I Values of V are to a large degree estimates, which may be revised in the

future if better databecomeavailable.
1+
Js • Tire noiselevels arebasedprimarily on coastbydata.

I _ Specific data sourcesforeach of the vehicle categoriesare summarizedbelow.
k+

f_ Categories ] through 7

The data for light vehiclesare taken froman experimentalstudyconductedfor EPA

I _ in 19772 The valuesof L1 and V1 For14 1977modelllghtvehlclesrepresentatlveofke
the nation'sfleet are presentedin Table 2. P'I is calculated fromthe measureddataas

t "_ described in Section 2.1 . TheaveragespeedV1 for the shift fromfirst to secondgear

is 20 mph. Typical drive ratiosbaleen first endsecondgear are in the range 1.6 to 1.8+

iI '. with a meanof about 1.75. Therefore_the average speedV2 for the shift fromsecondto

" third gear ls 35 mph, and thevalue of,', 2 = A1 x (35-20)/35 = 0.43_. 1 (seePlgure1).
i +
} i

m

I + 9
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Table 2. EPALevels, Shift Speedsand '*'1 for Light Vehicles*

Vehicle Trans.

" No. Category Type kl"dB Vl'mPh _'1' d8
i a

001 1 A 62.9 24.6 12.0

t_ o02 1 A 63.6 19,9 7.9
003 I A 6].1 27.1 8.2

tn 004 4 A 59.2 13.0 13.4
005 . 5 h_ 67.5 19,6 20.2

t _, 007 M 69.4 21.5 15.0
009 7 A 69.9 22.0 13.4

f; 0,0 2 65017, 169
011 5 M 67.9 16.8 20.7

If: 013 3 M 65.8 22.0 18.0

015 6 M 70.7 16.2 22.0
[J

t:_ 016 6 A 65.8 20.7 10.0

018 2 A 62.8 23.1 7.0

020 5 M 69.3 18.8 22.8

6

, FromReference2. Vehicle Numberis identification numberused

_,! in Reference2, Valuesof L1 are fromTable 3.1, and V1 from
Appendix C. 4! is derlved fromtime hlstorlesin the dat6 base

j_, supportingReferehce 2.
i
,t==,

I i

I

Fj
i
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m

_ "111enolse level LI for each of the sevencategories ;n Table I is the energy

averaged value of the levels for thevehicles tested in that category. The tire end

. crulse noise levels are also energy averaged valuest baseduponexperimental data_wlth

•- the tire levels increasedby 2 dB to account for the increase in surface texture between

. . the experlmental test padand real roadsurfaces216 (See Table 3.)

" The total vehlcle noise level as a function of speed is a eomblnationof drlvellne

and tire noise levels, asshown in Figure 2 for Category ! vehicles.

i _ Category 8

!0 The transmisslonshift speedsV1 and V2 are assumedto be 20 and 35 mpht

respectlvely, as determined for Categories 1through 7. Thevalue of _t is estimated to

t _ be 8 dB, this figure being supportedby data in Reference7. 42 is assumedto be 5 dB
as far Category 9.

... 8,9
Crulse nolselevels at low andhigh speedsare taken fromroaasuaemeasurements.

Tire levels are obtained by the processof sourcedecomposition,assuminga 40 logV

'_ scallng relatlonshlp with vehicle speedand a constantaverage drlvellne level !0

: l_ Category 9

Heavy duty trucksdiffer fromvehicles in other categorles in that they are equipped

wlth 10 - 15 speedmanual transmlssians.Takinga typlcal drive ratlo oF 1.4 behveen

I_ successlvegears, and assumlngthatthe engine speedat each shift changessoas to malntaln

_ the samevehlcle speed, the valueof A2 is an the order of 5 dBt assuminga scaling rela-

,., tlonshlpof behveen 30 leg (enginespeed)end 40 log (engine speed). For thismodel, A1
I

_'_ is also given the value of 5 dB.

r _, Cruise nolse levels for lowandhigh speedsare taken Fromroadsidemeasurements8

in stateswith noheavy vehicle noisereg.ulatlons. Tire levels are obtalned in the same

: manneras for Category8 0

, i
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! u WYLIE LABORATORIES

mm



J

. Table 3. Fleet Average Cruiseand Coast-By Noise Levels at 35 mph, dB

Data2 Corrected Data*
Measured

Category fromTestPad

....i Cruise Coast Cru;se Coast

,.,-. ]

2
63.0 61.4 64.5 63.4

--- 3

.- 4

_.i 5 64.3 62.4 65.7 64.4

6 66.0 64.3 67.4 66.3
,- 7 65.4 61.4 66.3 63.4

f'_ 2dB addedto tire noiselevels to account for difference in
I_ surface texture betweenexperimentaltest pad and typ;aal
: roadsurface2,6

f_
tsJ

1,1

lid

f..,.

!
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Categories10 through 12

- Thetransmissionshift speedsV1 and V2 are assumedto be 20 and 35 mph,

respectlvelyr asdeterminedfor Categories | through7 (light vehicles). Thevaluesof"

- A 1 and"2 for Categories 10 and 12 (interclty andschoolbuses)are assumedto be

: thesameasthosefor Category 8 (mediumtrucks). Transitbuses(Category 11) are

: equippedwith automatic transmissionsand operatedat hlgh throttle settings, wlth the
I

E result that A1 and 42 are very low. In this model1it is assumedthat _.1 = A2 = 0.

Thenoise levels far cruiseand accelerationare basedon Table 6.6 of Reference11.

_,_ The Leq(e). values in Table 1 are 1 dBhigher thanthe meanvaluesglven in Reference110
basedon a being typically of order 3 dB.

Categories13 through14

Thevalues of A1 and A2 are assumedto be the sameasfor Category5 (4-cyllnder
-- light vehicles with manual transmissions).Noise level data are taken fromReference12,

.. and tire noiseis assumedto be negligible.

3,3 Vehlcle Accelerationand DecelerationCharacteristics

.- Tocalculate the noise contoursalongsldethe highway, the EPAmodel requires

as input the time anddistance for vehicles to accelerate to the limiting speeds. The

,.. accelerationdata used to determine thesequantities are shownin Table 4. The timesand

distances[or acceleration anddeceleration are presentedin Tables 5 through8.
i !

I
• i I

Y!

b_
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• Table 4. Acceleration and Deceleration Values for Highway Vehicles

, _ Category AcceleraHon DeceleraHon

1-7) '13 0.15g, V <20 mph -0.17g
J

13-14" 0.12g, V > 20 mph

8.913I_ O.09g,, V<3Omph -0.1g,, V<35mph

=. 0.065g, V;.3Omph -0.08g, V>35mph

h-, 10-12"* O.09g, V<3Omph -0.129, V<3Omph

1"_ 0.08g_ V>30mph -0.08g, V>30mph

p_
i:
_l *Assumedto be the sameas Categories1 through 7.

**Basedon 95th percentile of acceleraHon/deceleration d_strlbutlans in

I'_ Reference14.

!'i

! :

' !
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Table 5. Timeto Accelerate to G_venSpeeds
m

-- Vehicle Time in Secondsto Accelerate Over SpeedRange

. Category 0-20 mph 0-30 mph 0-35 mph 0.-40 mph 0-50 mph 0-60 mph

;i 1-7 6.1 9.9 11.8 13.7 17.5 21.3
8, 9 10.1 15.2 18.7 22.2 29.2 36.2

_ 10-12 10.1 15.2 18.0 20.9 26.6 32.3

13, 14 6.1 9.9 11.8 13.7 17.5 21.3
!

i, I

I"

i_, Table 6. Distance to A_elerate to Given Speeds

14 Vehicle Distance in Feetto Accelerate Over SpeedRange

I_,_ Category 0-20 mph 0-30 mph 0-35 mph 0.-40 mph 0-50 mph 0-60 mpll

1-7 89 228 319 423 674 981

_. 8, 9 149 334 501 694 1,157 1,723
10-12 149 334 470 627 1,003 1,463

131 14 89 228 319 423 674 981

2

i i

I
m
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Table 7. l;me to Decelerate FromGiven Speeds

Veh;cte Timein Secondsto Decelerate Over SpeedRange

' " Category 20-0 mph 30-0 mph 35-0 mph 40-0 mph 50-0 mph 60-0 mph

1-7 5.4 8.0 9.4 10.7 13.4 16.1

,.. 8, 9 9.1 13.7 16.0 22.8 28.5 34.2

, .; I0-12 7.6 11.4 19.9 22.8 28.5 34.2

.., 13, 14 5.4 8.0 9.4 10.7 13.4 16.]

Table 8. Distanceto Decelerate FromGiven Speeds

r* Vehicle Distance in Feet to Decelerate Over SpeedRange

_=" Category 20-0 mph 30-0 mph 35-0 mph 40-0 mph 50-0 mph 60-0 mph
J_
"- 1-7 79 177 241 315 492 708

r:._ 8, 9 134 301 410 669 1,045 1,504

..I; 10-12 111 251 512 669 1,045 1,504

_! 13, 14 79 177 241 315 492 700
i !

!
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4.0 AVERAGE VEHICLE NOISE LEVELS

-- Theenergy averagednoise levels for each vehicle category for crulseI acceleration

and deceleration are computedon the following basis:

• Cruise noiselevels are calculated using Equations(5).

_. • Acceleration noise levels consistof the first andsecondgear levels asappro-

, i prlate at speedsbelow V2, andsecond gear levels at speedsgreater than V2,

,, plustire noiselevels, ';velghtedover the appropriatetlme intervalsgiven _n
_, Table 5.

• Decelerationnoiselevels arebasedon Equation(5a)weighted over the appro-

priate timeintervalsgiven in Table 7.

t.l Thevalues of Ihe basellne average levels for existing vehicles are given in Table 9.

F_ Theeffect of regulationson the averagenoise lewis isshownin Tables 10 through

t _ 17. In computing thesemodified levels, the follow!ng assumptionsare made:

_| • Only drlvellne noiselevels are affected.

t',_' {I " The dlstr_bution°fn°_se levelsf°r vehie'es in any °ne categ°ry isGaussian'wltl'cr = 2.5 dB.

I_ • Vehicles aredesignedwith a marginof 2.5 dBbelow the regulatory levell
with a standarddeviationof 2.5 dB about this designlevel.

_:G • 111eregulatorydesignlevel correspondsto L1 for all categoriesexcept
motorcycles.

_,z • Formotorcycles, L1 is 3 dB below the regulatorydesign level. Thisfollows
from the 3 dB difference be_een test and in-use levels reportedin Reference12.

I i

i

i +

i

t+
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"111+1 Jr_ . .. t. ' I i

! _ 0 ';fi h 'f 5...-.1<'_%
I

P" O- 'tIJ I'-',-( _,_ _'_lb
] , Table 9. BaselineAverage Noise Levelsfor ExistingVehlcles r_. '_T_las I,,'_,:::_f

O-I,O ml,.3 /_,¢.cll._l

" CATEGORYI 8CYLCARS ru>!_)i ,

_- SPEED CRUISE ACCEL FROM 0 DECELTO 0 ; ,r,i
' ' 20. "59.8 / 59.6 ._9,'I 50.5 , , : _ " '

30. 62.4 tz_ _.8 . 61.5 _" . 56.1

35. 64,5 _ _2,_ t_' 58.3
'' 40. 66.4 63.1 _ _$. _S0 60.1
_ 50. 69.5 63.2
• 66(___._,!.! 60. 72.0 (, S¢, 65.8

-- CATEGORY 2 6 CYL AUTO CARS

SPEED CRUISE ACCEL FROM0 DECEL TO 0

20. 59.8 60,8 50.5
-- 30. 62.4 62.5 56.1

,-. 35. 64.5 63.2 58.3
40. 66.4 63.9 60.1

-' 50. 69.5 65.5 63.2
60. 72.0 67.1 65.8

CATEGORY 3 6 CYL MANUAL CARS
, , !

,- SPEED CRUISE ACCEL FROM 0 DECEL TO 0

_-_ 20. 59.8 60.3 50.5
30. 62.4 62.5 56.1
35. 64.5 63.3 58.3

,,, 40. 66.4 64.0 60.1
,j 50. 69.5 65.6 63.2

60. 72.0 67.2 65.8
i..4
, )

CATEGORY 4 4 CYL AUTO CAR AND LT

i: SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 59.8 62.9 50.5
,-: 30. 62.4 64.3 56.1

t

35. 64.5 64.9 58.3
40. 66.4 65.4 60.1

' 50. 69.5 66.6 63.2
i 60. 72.0 68.0 65.8

I I

, r q
i
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Table9(Cont'd)

CATEGORY 5 4_cYL MANUAL CAR AND LT

- SPEED CRUISE ACCEL FROM O DECELTO 0

20. 61.0 62.6 51.7
30. 63.6 64.6 57.3

-- 35. 65.7 65.3 59.5
40. 67.6 65.9 61.3
50. 70.7 67.3 64.4

i 60. 73.2 68.7 67.0

: r" CATEGORY 6 6 AND 8 CYL LT

i SPEED CRUISE ACCEL FROM 0 DECELTO, 0

20. 62.7 63.3 53.4
30. 65.3 65. I 59.0
35. 67.4 65.8 61.2

' 40. 69.3 66.5 63.0r

.... 50. 72.4 68.2 66.1
60. 74.9 69.9 68.7

CATEGORY7 DIESELLIGHTVEHICLES

_= SPEED CRUISE ACCEL FROM 0 DECELTO 0

p_., 20. 61.6 65.3 52.3
l- 30. 64.2 66.7 57.9
tim

35. 66.3 67.1 60.1
40. 68.2 67.5 61.9

50. 71.3 68.4 65.0
60. 73.8 69.4 67.6

[_ CATEGORY 8 MEDIUM TRUCKS

I s SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 77.2 75.1 65.8

t7 30. 77.2 756 700- 35. -,76.9- 75.9 71.6
40 78.1 76.2 73.0

I ! 50. 80.2 76.8 75.1

..' 60. ,../8_'7_ 77,7 76,8

f ) WYLE I.ADOnATORIE:S
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Table 9 (Cont'd)

CATEGORY 9 HEAVY TRUCKS

"- SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 83.6 82.7 73.9
30. 83.4 82,8 77.3

; 35. 83.2 %_'._ 82.9 7B.6
! '' 40. 84.2 83.0 79.6
; 50. 85.7 83.4 81.4

60. 86.8 84.0 82.7

_ , : CATEGORY 10 INTERClTY BUSES
i n*"

SPEED CRUISE ACCEL FROM 0 DECELTO 0
! --
_! 20. 76.0 81.6 68.1

30. 76.0 82.0 71.4
35. 77.3 - q'].3 82.2 72.7
40. 78.4 82.3 73.8
50. 80.2 82.6 75.6

60. 81.7 82.8 77.1

CATEGORY 11 TRANSIT BUSES

I. SPEED CRUISE ACCEL FROM 0 DECELTO 0

,_* 20. 73.0 81.0 63.7
} i 30. 73.0 81.0 67.8L,q

35. 74.5 f 81.0 69.3
_-_ 40. 75.8 81.1 70.6
f : 50. 78.1 81.2 72.9

60. 79.9 81.5 74.7

L

'1" CATETORY 12 SCHOOL BUSES

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 73.0 77.6 63.7
'_ 30. 73.0 78.1 67.8
_ 35. 74.5 / 78.3 69.3

40. 75.8 78.4 70.6
.... 50. 78.1 78.9 72.9
-- 60. 79.9 79.4 74.7

.,
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Table 9 (Cont'd)
i

CATEGORY 13 UNMODIFIED MOTORCYCLES

.. SPEED CRUISE ACCEL FROM 0 DECEL TO 0

_ 20. 66.9 73.3 61.5
30, 71.3 74.9 65.9

' 35. 73.0 75.2 67.6
40. 74.4 75.4 69.0M

' ! 50. 76.9 75.7 7} .4
"' 60. 78.9 75.9 73.4

I

_i CATEGORY 14 MODIFIED MOTORCYCLES

SPEED CRUISE ACCEL FROM 0 DECEL TO 0
20. 81 .I B7.5 75.7
30. 85.5 89.1 80.1

L; 35. 87.2 89.4 81.8
40. 88.6 89.6 83.2

, 50. 9] .I 89.9 85.6
_ 60. 93.1 90.1 87.6

t ,

i

!
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Table 10. Average Noise Levels for Light Vehicles •
_ (Categories I through 7) Subject to a 68 dB Noise Regulation

CATEGORY 1 8 CYL CARS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

_ 20. 59.8 59.6 50.5
30. 62.4 61 .5 56.1

'- ' 35 64.5 62.3 58.3
40. 66 o4 63.1 60 .I
50. 69.5 64.9 63.2

.... 60. 72.O 66.8 65.8
I

! ,__ CATEGORY 2 6 CYL AUTO CARS

-- SPEED CRUISE ACCEL FROM 0 DECELTO 0

'- 20. 59.8 60.8 50.5
_ 30. 62.4 62.5 56.1

35. 64.5 63.2 58.3
'_ 40. 66.4 63.9 60. I

• _. 50. 69.5 65.5 63.2
, 60. 72.0 67.1 65.8

_, CATEGORY 3 6 CYL MANUAL CARS
_o

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 59.3 59.5 50.2
30. 62.2 61.8 55.9

i._ 35. 64.3 62.7 58.1
k. 40. 66.2 63.5 59.9

50. 69.4 65.2 63.1
F" 60. 71.9 67.0 65.6
I!

CATEGORY 4 4 CYL AUTO CAR AND LT

r // SPEED CRUISE ACCEL FROM 0 DECELTO 0
r

=,-_ 20. 59.3 62.1 50.2
i ._ 30. 62.2 63.6 55.9

35. 64.3 64.2 58.1
..... 40. 66.2 64.8 59.9
_: 50. 69.4 66. I 63. I

60. 71.9 67.6 65.6
i
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, Table 10 (Cont'd)

,. CATEGORY5 4 CYLMANUALCARANDLT

" SPEED CRUISE ACCELFROM0 DECELTO 0

' 20. 59.3 59.5 50'.7
30. 62.9 62.0 56,6
35. 65.1 63.0 58.8

' 40. 67.1 63.9 60.7
50. 70.3 65.8 63.9

"_ 60. 72.9 67.7 66.6

CATEGORY 6 6 AND 8 CYL LT
Jl

SPEED CRUISE ACCEL FROM 0 DECELTO 0
t_

_,_ 20. 61.9 62 .I 53.0
30. 65.0 64.1 58.7

35. 67.2 64.9 60.9
,_ ,40. 69.0 65.8 62.8

50. 72.2 67.7 65.9

r'_ 60. 7,;.8 69.5 68.5
CATEGORY 7 DIESEL LIGHT VEHICLES

_ SPEED CRUISE ACCEL FROM 0 DECELTO 0

r_ 20. 58.8 61.2 50.3t_ 30. 62.5 63.0 56.2
35. 64.8 63.7 58.4

_-_ 40. 66.7 64.3 60.3
_ 50. 69.9 65.8 63.6

60. 72.6 67.4 66.2

Lt

_,

I
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Table 11. Average Noise Levelsfor Light Vehicles (Calegorles 1 through7)
Subject to a 66 dB Noise Regulation

CATEGORY I 8 CYL CARS

-- SPEED CRUISE ACCEL FROM 0 DECEL TO 0

20. 59.8 59.6 50.5
_ 30. 62.4 61.5 56.1

35. 64.5 62.3 58.3
.... 40. 66.4 63.1 60.1

-- 50. 69.5 64.9 63.2
60. 72.0 66.8 65.8

"_ CATEGORY 2 6 CYL AUTO CARS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

! 20. 59.4 60.1 50.2
30. 62.2 61.9 55.9

_, 35. 64.4 62.7 58.1
r l 40. 66.2 63.4 60.0
t_4

50. 69.4 65.1 63.1
_ 60. 71 .9 66.9 65.7
I!
In!

CATEGORY 3 6 CYL MANUAL CARS
I,LI
i

t,.i SPEED CRUISE ACCEL FROM 0 DECEL TO 0

20. 58.1 57.5 49.6
30. 61 .8 60.3 55.4
35. 64.0 61.3 57.7

_, 40. 65.9 62.3 59.6
I_ 50. 69.2 64.4 62.8

60. 71.8 66.4 65.4

' li

_" CATEGORY 4 4 CYL AUTO CAR AND LT

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 58.1 60.1 49.6
'-' 30. 61.8 61.9 55.4
- 35, 64.0 62.7 57,7

40, 65.9 63.4 59.6
"_ 50. 69.2 65.1 62.8
-. 60. 71.8 66.9 65.4

'I
I 9

25
n I WYLI[ LABORATORIES



i Table 11 (Cont'd)

CATEGORY 5 4- CYL MANUAL CAR AND LT

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 58.3 57.5 50.3
30. 62.6 60.5 56.2
35. 64-,9 67.7 58.5
40. 66,8 62.8 60.4

"- 50. 70.1 65.1 63.7
....: 60. 72.8 67.2 66.4

; CATEGORY 6 6 AND 8 CYL LT

SPEED CRUISE ACCEL FROM 0 DECELTO 0

,_ 20. 60.8 60.1 52.4
30. 64.6 62.6 58.3
35. 66.9 63.7 60.5

, [
*_, 40. 68.8 64-.8 62.4

50. 72.0 67.0 65.7
60. 74.7 69.1 68.3p!

_, CATEGORY 7 DIESELLIGHT VEHICLES
I i

SPEED CRUISE ACCEL FROM 0 DECEL TO 0

20. 57.7 59.2 49.7
_.. 30. 62.0 61.3 55.6

35. 64-.3 62.2 57.9
P' 40. 66.3 63.0 59.9rl
'_' 50. 69.6 64.9 63.1

60 72.2 66.7 65.8
!,

i n

r :
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Table 12. Average Noise Levelsfor L|ght Vehicles (Categories1 through 7)
Subiectto a 64,clb Nolse Regulation

CATEGORY 1 8 CYL CARS

' SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 58.9 88 .I 50.0
,,_: 30. 62 .O 60.3 55,7

35. 64.2 61,3 57.9
'- 40. 66.1 62.3 59,8
i.i 50. 69.3 64.4 63.0

60. 71.9 66,4 65.6

CATEGORY 2 6 CYL AUTO CARS

SPEED CRUISE ACCELFROM 0 DECEL TO 0

20. 58.2 58.1 49.6
30, 61,8 60.3 55.5

i_a 35, 64.0 61.3 57.7
40, 66,0 62.3 59.6

50. 69.2 64.4 62.8
I_q 60. 71.8 66,4 65.4

I_

CATEGORY 3 6 CYL MANUAL CARS

,,,. SPEED CRUISE ACCEL FROM O DECELTO O

20. 57.2 55.5 49.2
30, 61.5 58.9 55.1

_"' 35. 63.8 60.2 57.4d ,

'_ 40. 65.8 61.4 59.3
50. 69.0 63.8 62.6

!_ 60. 71.7 66.1 65.3
i i

.-: CATEGORY 4 4 CYL AUTO CAR AND LT
j

SPEED CRUISE ACCEL FROM0 DECEL TO 0

"" 20. 57.2 58.1 49.2
"" 30. 61.5 60.3 55.1
..... 35. 63.8 61.3 57.4

40. 65.8 62.3 59.3
50. 69.0 64.4 62.6
60. 71.7 66.4 65.3

P !
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Table 12 (Cont'd)

CATEGORY5 4 CYLMANUALCARAND I.T

SPEED CRUISE ACCEL FROM O DECELTO 0

.- 20. 57.6 55.5 50.0
30. 62.4 59.3 56.0

,_.i 35. 64.7 60.7 58.3
40 66.7 62.0 60.2

"-' 50. 70.0 64.6 63.6
' _ 60. 72.7 66,9 66.3

: CATEGORY 6 6 AND 8 CYL LT

SPEED CRUISE ACCEL FROM O DECELTO 0

"_ 20. 59.9 58.1 52.0

.. 30. 64.4 61.3 58.0
r _i 35. 66.7 62.6 60.2
"_ 40. 68.6 63.9 62.2

50. 71.9 66.5 65.5
i..a
l i 60. 74.6 68.8 68.2

CATEGORY 7 DIESELLIGHT VEHICLESI

h_
SPEED CRUISE ACCEL FROM O DECELTO 0

Fi 20. 56.9 57.2 49.3
_" 30. 61.7 59.8 55.3

F_ 35. 64.0 60.9 57.5
_! 40. 66.0" 62.0 59.5

50. 69,3 64.2 62.8

!_! 60. 72.0 66.3 65.6

I I

i ,
i
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Table 13. Average Noise Levelsfor Trucks, Buses,and Motorcycles
(Categories 8 through13) Subject to an 83 dB Noise Regulatlon

CATEGORY 8 MEDIUM TRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

_ 20. 77.2 75.1 65.8
30. 77.2 75.6 70.0

.... 35. 76.9 75.9 71.6

.- 40. 78.1 76.2 73.0
50. 80.2 76.8 75.1
60. 81.7 77.7 76.8

CATEGORY 9 HEAVY TRUCKS

i SPEED CRUISE ACCEL FROM 0 DECELTO 0
20. 79.8 78.9 70.2

-- 30. 80,0 79. I 73.9
i 35. 80.2 79.3 75.3

40. 81.5 79.6 76.5
50. 83.7 80.4 78.6

! 60. 85.6 81.5 80.4

r,--,
CATEGORY 10 INTERCITY BUSES

SPEED CRUISE ACCEL FROM 0 DECELTO 0

i 20. 72.4 77.8 64.5
30. 73.0 78.3 68.1

'_t 35. 74.5 78.5 69.5
40. 75.9 78.6 70.8
50. 78,3 79.0 73.0

!_ 60. 80.5 79.6 75.0

,,_ CATEGORY 11 TRANSIT BUSES

SPEED CRUISE ACCEL FROM O DECELTO 0

;_ 20. 73.0 81.0 63.7
,_ 30. 73.0 81.0 67.8

35. 74.5 81.0 69.3
' 40. 75.8 81.1 70.6

.-_ 50. 78.1 81.2 72.9
60. 79.9 81.5 74.7

i P
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Table 13 (Cont'd)

CATEGORY 12 SCHOOL BUSES

-- SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 73.0 77.6 63.7
-- 30. 73.0 78.1 67.8
-_ 35. 74.5 78.3 69.3

40. 75.8 78.4 70.6
50. 78.1 78.9 72.9

,_ 60. 79.9 79.4 74.7

CATEGORY 13 UNMODIFIED MOTORCYCLES

_ SPEED CRUISE ACCEL FROM 0 DECELTO 0

__ 20. 65.1 7] .5 59.7
30. 69.5 73.1 64.1

"-' 35. 7] .2 73.4 65.8
,_ 40. 72.6 73.6 67.2

50. 75.1 73.9 69.6
_'. 60. 77.1 74.1 71.6if

Io'

I.l
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Table 14. Average Noise Levelsfnr Trucks, Buses,and Motorcycles
(Categories 8 through 13) Subject to an 80 dB Noise Regulatlon

CATEGORY 8 MEDIUM TRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0
i

20. 76.9 74.8 65.5

i -- 30. 76.9 75.3 69.8
.__ 35. 76.6 75.6 71.4

40. 77.9 75.9 72.7
-" 50. 80,0 76.6 74.9
_: 60. 81.6 77.5 76.7

CATEGORY 9 HEAVY TRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

;- 20. 77.0 75.9 67.5
30. 77.7 76.3 71.4
35. 78.3 76.6 73,0

,_ 40. 79.9 77.1 74,4
50. 82.6 78.4 77.0

'T 60• 85.0 80.1 79.1

-- CATEGORY 10 INTERCITY BUSES

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 69.6 74.8 61.8
". 30. 71.0 75.3 65,7

35. 72.8 75.6 67.4
•" 40. 74.5 75.8 68,9
"- 50. 77.4 76.5 71.5

60. 80.0 77.4 73.9

CATEGORY 11 TRANSIT BUSES

i

,_ ' SPEED CRUISE ACCEL FROM 0 DECELTO 0

: 20. 70.4 78.2 61.3
30. 71.I 78,2 65.6

•_ 35. 72.9 78.3 67.4
...... 40. 74.5 78,4 68.9

: 50. 77.3 78.7 71.5
"- 60. 79.6 79.2 73.7

ii
i ,
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_ Table 14 (Cant'd)

CATEGORY 12 SCHOOL BUSES

,-7 SPEED CRUISE ACCEL FROM 0 DECELTO 0

, . 20. 70.4 74.8 61.3
30. 71.1 75.3 65.6

'- 35. 72.9 75,6 67.4
"_ 40. 74.5 75.8 68.9

50. 77.3 76.5 71.5
"_ 60. 79.6 77.4 73.7i 4

,- CATEGORY 13 UNMODIFIED MOTORCYCLES

SPEED CRUISE ACCEL FROM0 DECELTO 0

"'_ 20. 62 .l 68.5 56.7b

"; 30. 66.5 70.1 61. ]
35. 68.2 70.4 62.8
40. 69.6 70.6 64.2

i-,i 50. 72.1 70.9 66.6
60. 74.1 71.1 68.6

J J

t_
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Table 15, Average Noise Levels {'or Trucks end Buses(Categories 8 through 12)
Subiect to a 77 dB Noise Regulation

CATEGORY 8 MEDIUM TRUCKS

SPEED CRUISE ACCEL FROM 0 DECEL TO 0

20. 74.2 71.8 62.8
-- 30. 74.3 72.4 67.2
-, 35. 74.5 72.9 68.9

40. 76.0 73.3 70.4
50. 78.5 74.4 73.0

,,, 60. 80.6 75.8 75.0

'- CATEGORY 9 HEAVY TRUCKS

,.-" SPEED CRUISE ACCEL FROM 0 DECEL TO 0

'-' 20. 74.3 72.9 65.0
30. 75.8 73.5 69.4

i: 35. 77.0 74.2 71.2
_' 40. 78.8 75.1 72.9

50. 82.0 77.0 75.8
I.Ld

i 60. 84.7 79.2 78.4

_' CATEGORY 10 INTERCITY BUSES
I
L,,4

SPEED CRUISE ACCEL FROM 0 DECEL TO 0

r_ 20. 67.1 71.8 59.3
30. 69.6 72.4 63.8
35. 71.6 72.8 65.7

I: 40. 73.5 73.2 67.4
50. 76.8 74.3 70.5
60 79.7 75.6 73.2

CATEGORY 11 TRANSIT BUSES

_ SPEED CRUISE ACCEL FROM 0 DECEL TO 0

20. 67.8 75.2 58.9
30. 69.6 75.3 63 .E

-- 35. 71.7 75.4 65.7
.... 40. 73.6 75.6 67.5

50. 76.8 76.2 70.5
-- 60. 79.5 77.1 73 .I
I ,

;
i
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Table 15 (Cont'd)

CATEGORY 12 SCHOOL BUSES

- SPEED CRUISE ACCEL FROM 0 DECEL TO 0

• 20. 67.8 71.8 58.9
_ 30. 69.6 72.4 63.8

35. 71.7 72.8 65.7
_-i 40. 73.6 73.2 67.5

50. 76.8 74.3 70.5
i 60. 79.5 75.6 73.1

_M

t _1

I
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i Table 16. Average Nolse Levels for Motorcycres (Category 13)
Subjectto a 78 dB Noise Regu[afion

CATEGORY 13 UNMODIFIED MOTORCYCLES

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 60.1 66.5 54.7
30. 64.5 68,1 59.1

.... 35. 66.2 68.4 60.8
40. 67.6 68.6 62.2
50. 70.1 68.9 64.6

'_ 60. 72,1 69.1 66.6

I ,

35
WYLE LABORATO _llES

i



m

t ,

' Table 17. AverageNoise Levelsfor Trucks, Buses,and Motorcycles
-- (Categories8 through 13) Subiecl"to a 75 dB Noise RegulaHon

CATEGORY 8 MEDIUM TRUCKS

,, SPEED CRUISE ACCEL FROM 0 DECELTO 0

-- 20. 72.3 69.8 61.0
30. 72.8 70.6 65.7
35, 73.3 71.1 67.6

,-. 40. 75.0 71.8 69.2
,..i 50. 77.8 73.2 71.9

60. 80.2 75.0 74.2

.... CATEGORY 9 HEAVY TRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 72.6 70.9 63.5
-- 30. 74.8 71.9 68.3
:I 35 76.4 72.9 70.3

40. 78.3 74.0 72.]

50. 81.7 76.3 75.360. 84.6 78.8 78.O

17 CATEGORY 10 INTERCITY BUSES

_ SPEED CRUISE ACCEL FROM 0 DECELTO 0
/

IJ 20. 656 69.8 57.9
30. 68.9 70.6 62.8

t.. 35. 71.1 71.1 64.9
.. 40. 73.1 71.6 66.8

.50. 76.6 73.0 70.1
_'J 60. 79.6 74.7 72.9
f_

,.,, CATEGORY 11 TRANSIT BUSES

SPEED CRUISE ACCEL FROM 0 DECELTO 0

"_ ' 20. 63.4 73.2 57.6
30. 68.9 73.3 62.8
35, 71.1 73.5 64.9
40. 73.] 73.8 66.8

-- 50. 76.6 74.7 70.1
60. 79.5 75.9 72,9
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' Table 17 (Cont'd)

. CATEGORY 12 SCHOOL BUSES

SPEED CRUISE ACCEL FROM 0 DECELTO 0
¢ .

20. 66.2 69.8 57.6
30. 68.9 70.6 62.8

,_ 35. 71.1 7} .1 64.9
40. 73.1 71.6 66.8

r_ 50. 76.6 73.0 70.1
___ 60. 79.5 74.7 72.9

CATEGORY 13 UNMODIFIED MOTORCYCLES

SPEED CRUISE ACCEL FROM 0 DECELTO 0
' i
i-, 20. 57.1 63.5 51.7

30. 61.5 65.1 56.1
35. 63.2 65.4 57.8

i_ 40. 64.6 65.6 59.2
50, 67.1 65.9 61.6

r_ 60. 69.1 66.1 63.6I •

In
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• APPENDIXA

The Federal HighwayAdministration hascollected roadsidedata for medium-and

heavy-duty trucks which give the following relationships(Reference A1 ):

MediumTrucks

''. Leq(e) : 74.4 + 33.9 Ioglo(V/35), dB t / J'' (A1)

,. where V is the vehicle speedin mph.

.. Heavy Trucks

• ' Leq(e) = 80.7 + 24.6 Ioglo(V/35), d8 (A2)

where V is the vehicle speed in mph.

,.-. Uslng the relatlohshlpsgiven In Equations(A1) and (A2) the noiseemissionporam-

_'_, eters areasshownin Table Ai.

I

L_ Table A1

I_ Noise EmissionParametersfor Categories 8 and 9 Using FHWA Data.

_.j / Cruise /'Coast

[_ Category L1 _35_ 10/_ Vc L35 10a __.../.2 ._ _'

,,' 8 76.5 [_ 33.9 35 _ --"_ _.x._'_ 9 82.8 24.6 35 75.0 40 n_e _._
/I

"= _ Or"= Z.I_H
In Table AI _ the values for LI are modified from thosein Table 2 of the maln

text accordingto the difference in 35 mphcruise levels. Vc and coastparametersare

retained. The coastlevel', shown here are based on the quieter tire levels discussed in

Section3.0. The calculated average operational levels for existing vehicles are given

in Table ,_2. The average levels with noise regulations specifying standards of 83_ 80r

77 and 75 dB are shownIn Tables A3 through A6.

i ,
i

_" A-1
WYLI_ LADO RATOIR I I[S



It shouldbe notedthat there is an inconsistencybetween the cruiseandtire levels

-- in Table AI for mediumtrucks(Category8). The tire levels'asshownare too low, relative

to L], for the cruise parameters to be correct. If L35 = 72.5 dB For tffes (see Table 2),

--- then better consistencyis obtained. A parallel calculation has thereforebeen performed

. for medlumtruckswlth thesehighertire levels. Thisrs shownin TablesA7 through A9

for baseline levels and for regulatlonsof 77 and 75 dBA, respectively.

I

' "_ REFERENCE

' i

i._ A1 . Mat Y.Y., and Rudder_F.F., 'IStatlsHcalAnalysiso[ FHWA Traffic No_seData",
U.S. Department of Transportation! Federal Highway Axtmlnistratlon Report

'_. No. FHWA-RD-78-64, July 1978.

!
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I

', i Table A2. BaselineAverage TruckNoise LevelsUsing FHWA Data

I !

CATEGORY 8 MEDIUM TRUCKS

SPEED CRUISE _,.ACCEL FROM 0 DECELTO 0

20. 75.5 ) /; 73.1 60.8
F 30. 75.5/_ _ 73.7 66.8
_ 35 75.5J¢ _. 74.0 69.1

40. 77.5 .._ 74.4 71.0
_' 50. 80.8 75.3 74.3J

_' 60. 83.4 76.5 77.0

CATEGORY 9 HEAVY TRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0
i

lJ 20. 81.4 80.5 70.0
30. 81.4 80.6 74.4

I._ 35. 81.4 80.8 76.040. 82.8 81.0 77.4
50. 85.2 81.6 79.8

I_ 60. 87.2 82.5 81.8

g_,q&f ,IIS('2._q_')= g7.3'/

I_ gG,,q¢._ ,lls i'z,t'._ -:. _7,S_,
_" _'(,,q¢4,tISf_.S_) -- $7.18

i

!
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Table A3. Average Noise Levels for Trucks(FHWA Noise Data)
Subject to an 83 dB Noise Regulatlan

i

CATEGORY 8 MEDIUM TRUCKS

SPEED CRUISE ACCEL FROM O DECELTO 0
m

20. 75.5 73.I 60.8
i 30. 75.5 73.7 66.8

35. 75.5 74.0 69.1
• !! 40. 77.5 74.4 71.0

"_ 50. 80.8 75.3 74.3
60. 83.4 76.5 77.0

m
t:l

CATEGORY 9 HEAVY TRUCKS

I_ SPEED CRUISE ACCEL FROM O DECELTO 0

r_, 20. 79.8 I'I.fl 78.9 68.6!
i_ 30. 80.0 19.6 79.1 73.0

35. 80.2 79.3 I 74.7
_ _4 40. 81.7 _,1.'_ 79.6 76.2

h 50 843_ 804 78760 865_0 8,5 808
[:
I-|
h _-__._

f_
L_

II
f,

f-!

_2

I'
I
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[_ Table A4. AverageNoise Levels for Trucks(FHWA Noise Data)
Subject to an 80 dBNoise Regulation

CATEGORY8 MEDIUMTRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

,, 20. 75.5 73.1 60.8
h 30. 75.5 73.7 66.8

35. 75.5 74.0 69.1

40. 77.5 74.4 71.050. 80.8 75.3 74.3
60. 83.4 76.5 77.0

Jl
CATEGORY 9 HEAVY TRUCKS

_._ SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 77.0 "1_''_' 75.9 65.9
[_ 80. 77.7 _"_ 76.3 70.7

35. 78.4 76.6 72.5

40. 80.1 1%'_ 77.1 74.2
50. 83.0@-"% 78.4 77.0
60. 85.5 I5¢"*''_ 80.1 79.4

p_

L,
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Table AS. Average NoTseLevelsfor Trucks(FHWA Noise Data)
Subject to a 77 dB Noise Regulation

CATEGORY 8 MEDIUM TRUCKS

SPEED CRUISE ACCEL FROM O DECELTO 0

- 20. 74.2 71.8 59.8
30. 74.4 72.4 65.8
35. 74.6 72.9 68.1

'- 40. 76.6 73.3 70.1
! 50. 80.0 74.4 73.5

60. 82.7 75.8 76.2

CATEGORY 9 HEAVY TRUCKS

L; SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 74.3 72.9 63.6
m,l

J 30. 75.8 73.5 68.8
i,, 35. 77.0 74.2 70.8

I-., 40. 78.9 75.1 72.7
I: 50. 82.2 77,0 75.8
i'i 60. 85.0 79.2 78.5

k'
ts

12
!.!

2

'1
.,
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Table A6. Average Noise Levels for Trucks(FHWA.Nolse Data)
-- Subiect to a 75 dB.Noise Regulation

-- CATEGORY 8 MEDIUM TRUCKS
4 ,

SPEED CRUISE ACCELFROM0 DECELTO 0

: 20. 72.3 69.8 58.3
" 30. 72.9 70.6 64.5

35. 73.4 71.1 66.9
40. 75.5 71.8 68.9

.... 50. 78.9 73.2 72.3
60. 81.7 75.0 75.1N

1.4

CATEGORY 9 HEAVY TRUCKS
, !

'_* SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 72.6 I$_ 70.9 62.3
,_, 30. 74.8 _,'_."q 71.9 67.8

35. 76.4 72.9 70.0
P'_ 40. 78.4 "%°_'_ 74.0 72.0
J 81.9 _"_,,, 50. 76.3 75.3

60. 84.8 c_.q 78.8 78.1

TI

'_ D.,.s,y,_Lcx,._-_'12.S

. A.,1

sT.,

-: Le,cs ((,6)--S¢ .4"

../ P_
_ L_.,.._ = 8Z._.- 1o.3 + g _ 71.9

,., "/1.9+, _tS(a.,r'-);71.G
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Table A7. BasellneAverage Truck No_seLevels UsTngFHWA
" Data and IncreasedTire Levels

CATEGORY 8 MEDIUM TRUCKS
n,J

SPEED CRUISE ACCEL FROM 0 DECELTO 0

; 20. 75.5 73.1 60.8
_" 30. 75.5 73.8 66.8

35. 75.5 74.3 69.1
40. 77.5 74.9 71.0

i.g
50. 80.8 76.2 74.3

60. 83.4 77.8 77.0
1.1

b_

L',I

• ! f

_~

i
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Table A8. Average Noise Levelsfor Trucks
-- (FHWA No_seData and IncreasedTire Levels)

Subject to a 77 dB No_seRegulation

i

• . CATEGORY 8 NEDIUM TRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 74.3 71.8 60.0
30. 74.6 72.6 66.1

,_ 35. 74.9 73.2 68.4
40. 76.9 73.9 70.4

"_ 50. 80.3 75.5 73.8
,.i 60 83.1 77.3 76.6

t.

i;

I }

I

P_

i'
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-" Table A9. Average Noise Levels for Tru_ks
, (FHWA Noise Data and IncreasedTire Levels)

Subject to a 75 dB Noise Regulation

CATEGORY8 MEDIUMTRUCKS

SPEED CRUISE ACCEL FROM 0 DECELTO 0

20. 72.5 69.8 58.9
• i' 30. 73.4 70.9 65,1
_; 35. 74.2 71.7 67.5

40. 76.3 72.6 69.6
50. 79.8 74.6 73.!

'_' 60. 82.7 76.7 76.0

I I

'1

i! t_i

i

I i
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