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!._ A groupof 11 tapes(furnishedby EPA)of recordedrailroad noise was

i' _ anatyzed to determinethe effect of varying the following analysisparameters.

* time oomtant
• samplingrate

o startingtime interval
• data#'_mple

•_ • wo|ghtlng network

The following report containsd_oription= oF the =noly_c=p=rfarmodand tabl¢._of

_ [_ the results. Detailed printouts=of each statistical distributioncan be supplied if

deslrod.

It mustbe omphmlzedthat the statistical valuescomputedand listed _nthis

•!! report are notneeessarI, the exact valuesfar the sitesmeasured, utfferences m

.!._ frequency responsebetweenthe field recorderand the analysisrecorderwere not
ef [] . r J

_:i! [] c|c¢ountedfor, end, in somecases, o field catlbretlon recordwas not available; " "" • _ :;_',

!_ However, the accuracyof comparisonsbetweenvalues listed in indlviduol tables

_ mlng dlfforent analysismethodsis very good.
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2.0 ANALYSIS EQUIPMENT

All but a small quantity of the data were played back on a Nagra iV-SJ

tape recorderat origlnal recordingspeed, playbacktwlee the The two-track

recorderwascompatiblew;th the recordersusedfor data acqu;sltion but differences

in high frequencyresponsecould net be accounted for. Specific analyseswere also

performedwith the data played back at the orlg;nal recordingspeedusingthe Nagra

1_ and else an AmpexAG500 reproducer. Frequencyweighting of the data played back

at t_vlcethe speedwas prey;tied by a B&Kmodel 123 Spectrum Shaper, and thL_

I_ .A"we!fihted datawasthen processedthrougha B&K 3347 Real-Time Analyzer (RTA)

interfaced to a DECPDP-8 computer. Appropriate adjustmentsof the ;nstrumentation_
l_ controlsandthe computerprogramprovldedthe variations required for the yarlous

analyses. A list of the pertinentspeoffleatlonsof the RTA is shownin Table 1.
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Table 1

l ,_ Specificationsof the RealTime Analyzer Variables

Weighting Networks

(seefigure below)
A, Bt andC- to IEC 179- 1965

D - to proposalfor measurementof
jet engine noise

Linear ._22.4 Hz to 22.4 kHz

|: f'' I I'' f I, I°_i,,' I

I I I_'/l_[,,'q _ 1

_'JX[ XJAJ

I_ :!_, ,fx,J!/!_!I., _ ....,,

_i _ Tlme Constants*
v
.q

l!
• Sine- 70 reset. (rise curve 35 msee.), to
_ approximate IEC 179and DIN 45633

r_ "Impulse" response.

_ _J Fret Random- 240 rnsec._to IEC 179 "RMSFast".

C_I J_ Slo_/lf Random- 1.5 ,ee., to 'EC 179 I'_M s Slaw" .

'_ii!_ "Since most o_ the topos wara p,ayed baa_ at twice theoriginal recordingspeed, when the S'ne time constanti!!
_!,., on the R'rAwasselected, the resulting "real tlma", oonstantwas 140 msea.
!i
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l 3.0 DATA RESULTS

m Table 2 lists the tapes analyzed andthe instrumentationsattlngs used.1i
Thesedata are listed for reference purposesto assurereproducibility of results

IT if addltlonal analys_sis required. The following sectionscontain a discuss;on
...... of each analysis performedand the tabulated data are contained ;n the append;cos.

3. I Time ConstantAnalysis

One seetlen of a yard tape and two passbyeventson a r_ght-of-way were

Ill analyzed using the threedifferent time constants(i.e., 70 msecto 1.5 sea). The
only significant differencesoccurredin computationsof the L1 and LO.] values.

[3 All other values rncreasedar decreasedby rnsignlflcant amountswhen comparing
,_ valuesobtained usingdifferent tlme constants. The analysisof the yard tape was
!

!" _ else perfari_ed at a vary slaw sampling rate with thc dlfferan°a oc°urrin_ only ir_

! relation to the tape starting time and nat to the varlation in time constant.

3.2 SamplingRateAnalysis

;_i When the data analysis first began, it was necessaryto play the tape back

_, _. once for eachsamplinarate. A 20-mlnute sample of TapeY-5 #9 was analyzed at

: sevendifferent samplingrates from50 samplesper second(SPS)to 0.016 SPS(one

_F_ ,cmpjoever;,63seean_).F_guroi iseplatofthevor_otionsfoundInthestatistiaol: levels for this analysis, it was later shownthat the variations at low samplingrates

ii;_] (l_s than 0.5 SPS)are extremely sensitiveto small changesin tl_etape starting tlme

I_:!]_ (sac Section 3.5) andare completely unpredictable.

4
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. Table2 .

Control Settings for Railroad Noise Data Reduction Equipment

Digital Resultant Tape
Attenuation inputSe(:fIon Reference Nolsn Recording

• Channel Setting Attenuator GainCaJllrol Adiusl WEndow, $peedr
TopeNumber Reduced (NAGRA) {RTA) (STA,,) I ' (RTA) I d_ _ Commenlsi i

Y°4 19 2 +20 O.I V 3.0 10 40-90 7-1/2

Y-4 117 2 +10 O,I V 3. I 0 30-80 7-|/8 Caffbrallanlenanotat
....... lm,m_dlatabeginningat"tape.

Y-5 t4 2 +20 O.1V 6,0 10 40-90 7-I/2 Nocalibrationtoneontape;
y-5 19calibrationused.

y.5 19 2 +20 0.1 V 6.0 10 40-90 7- I/2 .....

Y-13 18 2 +30 0.1 V 2.8 20 50-100 7-1/2,, , ..,,,

Y-13 #9 2 +30 0.1 V 2.8 20 50-100 7-1/2 Calibrallantoneat endoF
, tap_;_.44minutetemple.

Y-14 14 1 0 30mV 1.0 40 60-1I0 7-I/2 Channel2overdr/venand
distorlad,

Yo14 19 I 0 30mV 1.0 40 60-1tO 7-1/2 Channel2 overdrlvonand
distorted.,, ,,,

81oomFiald12 1 0 . . 0.1V 8.2 20 50-100 ,,,2-3/4 80mlnutesample.

filoomfiQ/d14 I 0 30mV 1.0 30 50-100 3-3/4 80minutesampra.

R-?112 2 +30 30mV 2,5 ' 30 50-100 7-1/2 43mlnule_ofdata/3 6v*nts
mc_rkodonlape: ,

1) NotUled.
2) Longesl
3) Raduce_Firsl

(NegroIV*SJR_lrordar147Used)
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• .. SampffnnRata(samplespersocand) . . ..

• Figaro 1. Variationsof Statistical Levels With SamplingRate. :
-. (TapeY-5 _9.20 rain. sample, indlviduol runs)
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I _ AIJ tapeswere then analyzed at a samplingrate of 20 SPSand 0.05 SPS

and selectedtapeswere run with a sampling rate of 1 SPS. In Appendix B, thelua
]_ data for theseindivldual runsare markedwffh an asterisk.

[_ Thecomputerprogramwas later modified to allow five setsof staHstlea[

levels to be storedduring a single tape run. We were thusable to analyze the

data at Fivedlfferent rates (all multiples of the fastestrate) s|multaneously,uslng
precisely the samestarting time. The fastestrate of 10 SPSwaschosenwith each

slowerrate dlffering by a factor of five. All tapeswere thusanalyzedat rates of

|0, 2 t 0.4. 0.08, and0.016 SPSwlth e single playback of each tape. Comparisons

of the staHstleal level values fromeach of these runsyield the mostaccurate results,

i" whereascomparisonsbehveenthe individual runsshouldonly be madewith realization

!i,. of possiblesmall errorspresentdue to lack of reproduclbillty between subsequentruns.

:i
_ 3.3 Cumulative Interval Analysls
L_

The programinvoJvedonanalysisof all tapeswith cumuJaHveprintoutsof
L_

the sfatlsticat levels every five minutesat several different sampllngrates. As a41
i:

rmult of the significant sensltlvity due to variations in startingtime, It was decided

!i to perform the cumulative interval analysisonly at o fast samplingrate (e.g., 20 SPS).
_! [_ Thestarting time analyslsshowedthat large variationsin the stcHstlcal levels occur

• llt wlth vci'ysmall changesin tape starffngtime whenslowsamplingratesare employed.

I Thus, tt was felt that the presentdata shouldbe examined in detail before addffional
analysesare performed.

All tapeswere analyzed at a samplingrate of 20 SPSandafter each 5-minute

interval, a printout of the statistical levels for the total accumulatedtime waspro-
ducad. The tablesin Appendix C contain the resultsof theseanalyses. The column

labeled "numberof samples"indicatesthe quantify of indlv|dual data samplesincluded

. in each computation.

7 '
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: _ 3.4 StartingT_meAnalysis

Appendix D containsan early analysisof two tapes, examining the effect

i;i of large delays in the tape starting tlme. As expected, the variaHons in statistical

levels dependprimarily onthe long-term noise level fluctuations. The 20-mlnute

segmentof TapeY-5//9 wasalsoanalyzed at a samplingrate of 0.05 SPSwith and

without a delay of 10secondsin starffng time. Thisresulted in very large differences

J_ in the L1 and Leqdue to this small changein starting time.

[_ 3.5 .Startlng TimeAnalysls/Sampl[ngRate Change

[_ The 20-mlnutesegmentof Tape Y-5//9 was run four timesto deterrnlnethe
6fleet of very smallchangesin the tape starting tlme. Eachrunwasanalyzeclat

:i  'vod,fferontsoop' nrotes-2o,0.8,0.,6,end0032P,hostort ngtlme
i of each runwasdelayed by 1 secondfromthe prevlousrun. The first significant _'hanges

il _ In the statistical levelsare apparentat samplingratesof 0.8 SPSendat slower rates.
i At the low samplingrotes, the varTatIonsare quite large end illustrate the major flue-

!ii -_ tuet|onswhich wouldooourdueto the starting Hme changesif the samplingrate is low.

.... Thleanalysis illustrated the need for addiHonal examinationof the resultsbefore the

cumulative lntervol analys_swasperformedat low sampffngrates.

[_ 3.6 We,ghfing Network Anatysis

.-_ Three samplesof data, a 45-minute yard tape and two traln paesbyswere

, J_ analyzed with different frequency weighting applied. Appendix F showsthe results

J _t:,_ of these analyses. The data resultswere obtained by playing the tapes at original
_r

i
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IR speedusingthefrequencyweightingof a B&K2204soundlevelmeter. The

results hove the approximate var;ations as expected, Taklng the A-we;ghted

statistical levels as a reference, the averege difference (Avg) between A-weighted
level andetherwe;ghtings_andthe standarddeviation(S.D.) of the difference;s

asfollows:

Tape A - D A - C A - Linear
y-5 6'9 " Avg_ dg 7.7 15. | 16.6

_ $.D.I dB ].3 3.8 2.7

i_i [_ R-7 '12 Avg, dB 6.0 6.7
(I .2 min) S.D.i dB 0.8 3.8

t.:

:i! (2.5 mln) S.D., dB 0.3 0.4

i

..... 2_ _

,i

!:
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,- 4.0 CONCLUSIONS

A few unexpectedresultswere obtainedduring this analysis. Themast

important resultwasthe large randamvariationswhich resulted from very small

changesIn the tape starting time. This resultis illustrated in the tabulated data

of Appendix Ewhere large d_fFerencesin L0.1 begin to occur at a samplingrate

of 0.8 SPSand L1 beginsto be affected at a samplingrata of 0.16 SPS. These
large variations begin at faster samplingratesthan originally expected.

t i Thedata tabulated _nAppendix Ewasalso rearrangedand tabulated in

Appendix Bto illustrate the changes in L-levels for varioussampffngrateswith

[_ identlaeJ starting times, it is interesting to note the randomfluctuations (positive

and negative) In the L-levels at the lowestsamplingrates. It was assumedearlier

[_ that the L-levels would only decreasefromthe true value determinedat a fast

samplingrate, butpositive changesin level are alsopossible. The only L-level

I_ whleh appearsto be unaffectedby changesinsamplingrate i_ the Lg0.

: L_ Due to the fluctuating nature of the L-level changesat slow sampling rates,
the cumulative interval analysiswas performedonly at the fastestrate. It maybe

do_irableto examinethe currentresultsin detail and performan analysis of thisJb_

L_

_:_ parameterat a future time.

One analystswhich resulted_n virtually no changein L-levels was the

l_ varletlons due to changesin time constant(data in Appendix A).

Theseconclusionsare basedupona cursoryevaluation of the deiailed data
r©Suctlonfor the spealfla data supplied andshouldnot be utilized for final judgments

r,_gerdlnganalysismethodsonall typesof communitynoisedata or on other railroadnoise data. NeverthelessSbasedonly on the resul_ of this limited evaluations one

_ 10
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J_ couldtenfat;vety recommendthe Followingfor analysisof railroad noise levels.

• TimeConstant- Useof "fast random" ;s preferred.

• Samp/eRate- Foraccurate mecsurementof staHstica/
levels up to L10, sampling rates equal or Fasterthan

2 SPSappear adequate. Foraccurate measurementof
statistical levelsup to L0.I, sampling ratesequal to or

!_ _ faster than 10SPSappear to be required,
_: • Starting Time- Forsamplingrates equal to or slower than

! 0.8 SPS, statistical levels of a 20 minute samplewere

ii sensitive to changesin starting time of] sac. Further

il tl study_sneededtoFullyevaluatethetra."eoF_between
::, sample lengtht samplingrate, andstarting t[..me.

_ • Weighting Network- A- or D-welghted levelsseemto

"_ _ showthe mostconsistentstatistical levels. C- or Linear-
•i-i, weighted levels vary, relative ra A levelsconsiderably

_:__ moreat variousstaffstical levels. A-weighting isrecom-
mendedfar train noisesuntil such tlma assubjective data

1_ are available ta confirm a moreaccurate productionoF

annoyancefar train noises.

[: 11
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Time CanstclntAnalysis

5ampllnQRate ,_o Samples/Second WoIElhtlng

Number

Tape Sample Time of

J Length Constant Samples L90 L5CI L10 L1 ,L.I Leq

# ,i _/lOm_e_ _3_2_ 4_.7 "l_.J_ :o.7 5"/.E' 11.f _,_.

I! _/ l.C.r_, b3_9 !61.2 _,/ ,9"I.o:7,_" 2:',o ,PI..I

_'_t_",_.f'_,;'7o,'t_e_. ?o_ _, :q.,__:"._,_,:.:I_.{ .f'_,_ 7_.:,

t

I
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Time Constant Analysli

SampllnoRate o 05" Samples/Second Weighting _ ,

Number
ToI:_ Sample Time of'

n Length Constant Samples Lg0 LS0 L10 L1 L.1 Lecl

I _ ,s $¢1/,0_nt¢¢. {o3 "/3.7 q".J,._",¢',_,.¢" ..¢"1,'2 .9'-/.9 -_7.3

J, J_ A,¢',t_,. t,.'t va._ ,,"t.7 _t,/ _"/7 ._.Vq v_.7
P

<
P

P

m
0
_g
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Sampling RateAna!ysls

Tape Number _-_ _ _ Time Constant /'_ "_r Tape'Duration "_( _""_ Welghtlng .,.f/

/

Number

Sampling of

Rate Samples L90 L50 LIO L1 L.1 Leq

N i .,.C.i ,,a_9o,- .. '71.'7 v._.,_ t"f,7 ¢o._',l "7_,_ ,,_-_.

_,4 _t.J ,,s-;.t" #..,:_ .,/,/.c, .,,z._.,f . s'!':"; 7_.2 ,rT.0
o,or .rCs .a/a" ,./a.,./ ,'v',,", / . _/,,"._ t,'l ..1 1.s'.5 ..r_._

0,_. Xl3-e "_j "t,_,_ #_/,I "/¢)._ I,,(.I "" .s'_,.,_

1
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Sampling Rat. Ana!ysis

Tape Number, _1"l't _/') Time Constant ,,L/u ,q Tape'Duratlan. "/_'* .,,,1 Weighting /}

Number
Sampling of

Rata Samples L90 L50 LI0 L1 L I Leq

_ "'

,).'t xf_J ,,, /06) .'t'),& t.tg. 0 _I,f ,. _f;..¢" ]1,_ £¢,._

L_. o.P c_.I ._,,J tlT, g "_ _.$, • 3d',f (,.C._ 17./ J),V . ,

o.','£ zpt . /._.? _7, J qU.'/ _¢._ ._.._;I _,j._ s,,'./"

1 J

P
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Sampling RateAnalysis

Tape Number "/'-¢" ,4/'_ Time Constant /_0 ,_ s.. Tape Dura'tlon "/f"'_, Weighting ,, ,_

Number
Sampling of

Rate Samples L90 L50 L10 L1 L,1 Leq

"Ye _a .rp.r _,a'l_'l "_t, 2 "/_,6, _',-_,._ _,_,o ?a,," ,..rl,,/

/'a ._,p._ ,._-6 "t 73 ,¢.a.,( . ,4._,J .S',,;',"I 6_ , t . .'/,_,._" ..."/.2

) ,rr_.r ..._,),1 M_,,.._ ../a',3, , ..Ca,7 4,1,9 7a.s'.., z'/.J'

O._ze,._#,a _II =., "/_,3 q_' _ , _/'<i '""_"_ -_,.. .,-'..,..4

,., ,, .,,

il
0

g
E
tl



#===m,,_ Imm IIlU i Illlll _ Illil _ _ _ ¢==,I !'-'t L_........ "="1 ."--'I ,'"G,IX IF

SamplingR¢lte/Vialysls .

Number_ Time Constant /_J m_ Tape Duration._l_ .m/n, WeightingTape

Number
Sampling of

Rata Samples L90 LS0 L10 L1 L. 1 Lacl
H

',_, _o J'_s'_9 '(q._ _,3 .,c-_._ s'%_" _,_ _._.Y

•"/e .,zo .,??£79 .q't.._ _i_..__,,_.¢, S'_,') 7,:_,9 _.-_,V

u_ _ /o IIG.._._ '17,3 _,_ ,S;,_, 6"q.t. 7_.,? ._._I

if. ,<J. .¢ ol ,7_,..z. ,_t,A,.t __,3 _ ,4, Loo._. ";<./-,(_ ._.o.,}

X- _',_ t_,/ ,-/<i._ '-/_.,¢.¢,._,(,,i 7._.7 ")._,<')._'_.'7
_, _#_ <x_ ,1,/,o ,v,+,,. _s.9 zo_.l,7!:7 sT.,

i
P

g
g

g

$_ ............................................................................................



SamplingRateAnalysis

Tape Number _.._("._#_ Time Constant ,,'_,',_t,'/._ Tape Duration _0_,_ We_ghtlng__..A_._
"

Number
Sampling of

Rate Samples L90 L50 Llo L1 L.1 Leq

• ,_0 ,r,o,_ .._JP_./ ,./'/.6 ,-t_.¢, .5".a.? ,,<9.c, 73,_ ,C.a.7

o,/_,._,'.J liS_ .'/'/.? "/t,.l, ._-._.o L,./.I _,_" ..cI.7

I,_, "
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o

0
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SamplingRate Ana!ysls

Tape Number V..q'# _. Tlme Constant/¢0 ms TapeIJuratlon...._..___ Wetghting
_a_. gel,77

Number
SamplIng of

Rata Samples L90 LSO LIO L1 L. 1 Leel
,, m . • ,.,.,

,,e_ sPJ .;357,1; ,../.._',o ,_6,_ _,7 ._'__, 73._ _a.?i

o, _._._.rp.i 37 ,,_a_,3 ./t_.oo .s'/.._ 6¢,3 _ [9. t,
,,. , ,,, ,,

,.,J,
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•Sampllng RateAnalysis

Tape Number _-.b",_ T]mo Constanl" /t/O/r_J Tape Duration..._0,'_/_ Weighting, A

Number

Sampllng of

Rate Samples k90 kso klo L1 L, 1 keq

_o _p,,r ..._g.¢",.C,a .,/.s'..,_ _'_,) _-_.7 5't._, 7._._ ,_¢'.-",?

,-/ $p..t ,./9/c) ,v',.Y.,a. ,tt,._ ,t"..a.6 _9,,1 73./ ,;...'.7

GO

6 ./d, sP,_ I dS,o .,/S'./ ,.t_._ £,.?.,_ ,,¢.,p,.s. _ _.? ,_"d.a-
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SamplingRate Analysis '. '?

Tape Number, ,_-'¢'# 9 Time Constant /"/_'_s Tape Duration _/'_ _'"J Welghtlng. ,_,

Number
Sampling oF

Rate Samples L90 LS0 L10 L1 L. 1 Loq

_" o:'u _.¢,._ J'_"/J',P "t,/,6 _t_.,7 ._'.',';; .¢7,o 7:',_ J'_'_

0

0,'.' _j'_ /o 7'-/ ,:¢,¢',_ .... .'77,1 £,{,o ,F_'(_ _.,f._ .r_,f

O._.P.Jr? ._iJ .,t_,z ,.,/7,/ .,</./ ,_-.7.,,,/.,,, ...<_".'I e'_,_-

,_, o _* _-;,,._ .,/'-/3 '/_,¢-, -_/_,.,_'.r/,(. _¢_' _.,_.;_ .-<_,_*
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SamplingRate Analysis

Tape Number, _/1.!.3#P Time Constant ,,"/_ "._ . Tape Duration. q.r" ..... Weighting ,,,,9
t

• Number
Sampling of

Rate Samples Lg0 L.50 kl0 L1 L, I Leq

..;o ._t,s ¢'_.a_¢, __4. V f9 .,_ L,3,3 _9,t. ,#7,'t ,, Z,.:,7

II I i , I I

0.'I ._f.J /_,;/ ._,r, o _-",),._ /_3. _/ _.,J._ l'f._ ,_"/. 1
O,t,f' _/,s _s_ ._';C,O .r'1,_ . _,:••_ .$,p z -- 6o._
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SampllngRate Ana[ys|s

Tape Number _/.I.z # _ Time Constant /re ms Tape Duration _ ,/r'_,,_ Weighting . A

Number
Sampllng" of

Rate Samples L90 L50 L10 L1 L. 1 Leq

-_o .r/._ _ eZ,C_ /_o./ 6.:., _ 6').,/ _'_,L qT,l" 7_,,J"

/o=to_r _S_ I_,_ (,0./ 6J."/ _._.2 J'P..J, '_;*,z" _/,._

, , ,,,,

(j,_r_r _z_-o do,t 6a.? . 69. ? 93.0 q.o.,/ "?q.3

._. _. o_ _-t_r /._ 2, _"_.'/ d,a.o (,9..A Pl. 3 ')._. 5 -I _'..r"

O._16Jto_ _t_ 6¢J,/ 6,._.J" 69,6 _)1.o _ .F3.1
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P
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SarnpllngRateAnalysls

Tape Number )(-1_/.ff_' TimeConstant /,¢0 ,,_r Tape Duration. _" '_'" Weighting /J

i. Number

SarnpIlng oF

Rata Samples L90 L50 Llo L1 L. 1 Leq
i

, i m

¢0

m,,

_.*F sf._ ,-,t.t" L,_,I ._7...¢' ;,,,4.r '13,_' _t.r,.,, _,_._

. ,"_,_,'_/t /*/3 6...%1 &J. 3 7_.') ';'_.6 ')?.,t'. ,P/,t,
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Sampling RateA_alysls

Tape Number _-I_ ,1_') Tfme Constant /'_ _.r Tape Duration '_'¢" '_,_ Weighting E

Number
Sampling oF

Rate Samples Lg0 LSO L10 L1 L.1 Leq

t_" ,_a %,, ,,.¢'.I$,z'7 6 3..,1 6,4.J 7o._' ,'_6. ,.'" _':/. _ ?'_7

,,'<_.rp_ ..,"6 P..¢_ _#._ l:a.,/ 7o._, .e_:,_ 9,t'..r ;J.

O, q .rp _ /o9,,'-" 61. ,a.., 6 ,a.lt 7#..l _ l, . ,P q ,a .J q _t,O

ff,_),_.t(oJ d#,_ _1. / 6a._ _'7,'/ ,P?,'( q._,F 7"/.a-

_,/,,!" zl.a .1'1.;" . 6a,.l' ,.. 6a.¢_ 7o,3 qo..'- 9.l,7 9.",_

#,r)_t, ,s/4 V/ 61.1 6_._. 71.'/ 77._,.., _ L,P,a
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Sampllng Rate Analysis

Tape Number_._r,e|s ¢_" Tl'me Constant /,vo ,,,._ Tape, Duration._. J_ '_'_ WeighHng_

Number

Sampling of

Rate Samples L90 LS0 L10 L1 L1 /eq

l_isfJ _ 7,I'v'o" _a.,-/ .s-,e'.o l.-4,/ ,p/.,,, ,¢,_ / t..s'...¢,w ,i

{J1

_,,i.i_,rf.i _.Pl £8.'/ ,e"_',_ L,,I..--i 4"<J.a" .F7,7 £,.g,l

• e _"

r,

r,

1
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SampTlngRateAnalysts :

Tape Numbor_L66_,L_/Time Constant /,Vc, ,_,_ Tape Duration d_o , .... Weighting /)

/

. Number
Sampling' oF

Rate Samples L90 LS0 L10 L1 L. 1 Leq

_" o_._p_ q_._ _.,_,.t" _._,,t ..rS',_ 2,t>,/ ,, _'_'_ 6/.,I

(+) >_,,..t t_,_ 1_116 'f'7, ,_.././ ..¢_',b ?.(,I_ ,f':hl ,_.. ,

_,M;M,._/_,,_
i

I

I
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(CumulativeInterval Analysis)
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Cumulative Inh,lval Anulysls ,

Tape No. _ Sample Duralion _/.._m,_ "

SamplingRate.._O Samples/Second AnalysisTime Constant ,/_'_,_ J'

Printout Cumulative Number ....
DuraHon of

Samples L90 LS0 L10 L1 L.1 Leq
i I'

/ 5 mln, _J",_ _/,¢ '/...',7 ",_, _ 77..3 _,.z s"_,

--_ 10 I17_1. _1,._ _',a._ ,/.,;',o 77,3 ,_'¢,_ _"_.c,
Iw

=' 15 J?_,_'_ ,tI, J. ,/.._,,; v,/, 9 7_', _, ,¢/. (.. s'>'.r
":/ 20 ,._._'_'71" qI, S ,,_.,_ ,_¢r 73. '-/ .£/, (._ , S{. {.

,_ 25 ,29._?_" ,//.,/ ,/,_..'-. ,i.t..'/ ?/.,/ ,[,i,(,, ,r'_ .t.

,,_ 30 ,£_',,.'/_, e'7, ,.,' ,t,¢. ,s . ','7, 7 &_,:,=" :F6.(. ,c.¢'.t

7 35 dl'/'/;:_ .y'l.,/ ,l,_.l "_7. :. _..'1 2_,3 _',A_"

_' 45 £_,_ e'/,-¢ ,,./,.¢.,,_ '_7,,_" _.o,_ _c. ,", - -' '



CumulativeInterval Analysls

Tape No, '_'_ "//"/? SampleDuration _ f-"_J'J //"/: ;:/'

Sampling Rate ,-';_ SampIes/Se_ond Analj_slsTime Constant /_'t_ _,s_.c.,

Printout Cumulatlve Number
,4 Duration oF

Samples L90 LS0 L10 L1' ', L. 1 Leq.,

/ 5rain. -('_c}/ "/7,,_' '/t, 3 _/,9 .s"J._ 6/,'/ ..,_.,i_

.: I0 I120_ z "_7,7 'I'),,._ /l,d" ._(',;-I. M. 2 -d._,

2 15 17t_.<" .'/._',o_",_,/ C';.: _I,,_I 77,C C{:,.b

=s 20 33 _"/3 .'t7.? ._/9,'} C/.,,,/ :.._,? ? _:,!. _,._. ,/

,. 30 "_5'} 77 ,-,,',?,7 "/?,{,. >_,,{_"" _d.r ?'/:;" _'._',_"

40 V?d_'/ ,/7._" "___/ d-<,_ .c_,.,,_- >'.-( ..<?''.'

!
!

|
)
! •

I
I

I
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CumulativeIntl_rvalAnolysls.

TapeNo, _,-.C"7'/_ SampleD_ratlon , _/,o"/_,._,•

SamplingRate..90 Samples/Second Anal),5lsTimeConstant/_"O_,,._
!

-- , .... ,,,

Printout Cumulative Number
I Duration oF

Samples L90 LS0 L10 L1' L. 1 Leq
. i

: S rain. SL_// ._4, .s- ,_,'7.7 ,r'/, ;' :_'. 9 .s":.,/ v_. ,:

10 //?16 q_,,r ,t7. _ .¢._,-_ ,C_.,I _,_,o "/?, ?
i ,,., ,,

,/ 20 .2_._,_._ v-J,_ vv.7 _/. 7 ._,/ 61, 7 #?, o

25 _9-¢_ v' e'/.,_ *v,t',,;_ _"/.._ s'.7,7, t./.,t ,./s'.,:

ii

•45 .:.._,/_,(.v'l.? ,IV,:, :._,_ t,r_._, 7o,/ .r'/,v'
I



Cumulative Intt_rva! Analysls

Tape No. Y'_" # t} SampleDuration ,,q,.q'm,_"

SamplingRote ._) Samples/Second AnalysisTime Constant /_#m.r
/

Printout Cumulative Number
# Duration oF

Samples L90 LS0 L10 L1 L. 1 Leq

' 5mln. _-_.' 4 ;i{,., _ S'O.'I ,.'x". 7 ,,;',,_'.._ 2&,£ d'$,7

z. 10 /1_9l, q_',a -_7. J' s",/, ._ /,.._.,,." 7{,.o .s',/.Z

_ 15 t7 _ / "f'/,,( "I_._P $'S,..V {._..x ?'I, 6 _"d.,/

,t 20 .__ .r,,,..2 ._z.,/. ¢ -/(,.3 ,._.2 ,d" o"_.2 73,$' ,V,;. '/

& 30 d..._ 37 ' ,/_. _ #_,_ ,,)-/...s-" ',C2,_ ?I,,P ..r'l.,t

? 35 ,II._72 _I,/.Z .I_.£ _'/,._ £7,_ ?/,,._ d'/._

'} 45 _-¢"__'_' 4 -,': ,', _6.7 ,(,_. 7 .t"?,o "}o,,_ C_.?

P

m
g
_g

g
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Cumulatlva lnll_rva! ,_alysh

Ta_No.y-13!f_: Somplo_.ra.on_ _'_, tJ-'_'<
SamplingRale _o Samples/Second AnalysisTime Constant /_._ ,_l_'Ec

Printout Cumulative Number
il Duration of

Samples L90 LS0 LI0 LI L 1 Leq,,,,,

/ 5mln. _'/!! _ t_.3 _/,_ /..3 ./ /.7, I "/1:" t,:'. _)

,_- I0 117._._-, L,_.I _I,_: _,4.7 _,",.')I_.I I.?..;.

1_ l'l,l'.r_l l,,r,.l _,l,,J ,_..r,l L,P,7 7[,._ _ I..:; :-

'I 20 "J_'7"qt; /_,_ _I,_ _"._ ?J,o "Te_,l .-.-"" q

_" 25 .?_if/ ,_,P.3 f_/,l (-f,_ '/,:',J_ 77.,_ L-3.3

(/ 30 .?J'3_,'3 _J.3 _,_,? ,.",/.,," "?1,_ ,;'i', _ .',,..i

7 35 _t'_,/_.'" ._".",7 _o.3 ,.,'_-:>.1 "I_"/ '" ' , _ :

I 40 _?_7 ._f,I. _')') ;' .'._'. ./.],.,1 .. _,; _.',_

,{
P

1
I
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Cumulative Interval Analysis

No. SampleO,,r°.on
SamplingRate ,__...,.._ Samples/Second Analysis 'lime Constant f d* _,_'r_

Printout Cumulative Number
! Duration of

Samples L90 L50 L10 L1 L. I Leq
i ,,,

/ 5rain, ._,P_q JX. 7 g,_,3 _._,._ j,.._,j.: _j,cJ "L_,'/

; 10 1/'_//_ 5"%3 ,:':'. 7 t.Y r f'._. ? "/e.r_ ?,'_._

15 /7_','_. .fg.,r" 6._,o tH,.,._. S_,o _-:.a ;,:._

S 25 .::l,l:'f &c,,"_ &_,) 71,,_ q._,.._']_".;; _:_=

{., 30 ._.:r:CTf /, 6,J; 1.3.,_. 7/. / 'i_,f ).'..:. _._

"} 35 "¢/,_'_" 6 _ ,._ [,_,a. gS'.') J') ._ ')_'.:" "It ';

:) 44 _"('.__..', /.,_,,/ t_.._,f 6¢"/ ;' ,",g ')?'£ "/_: :"

<
l"

0

0



_ _ ..... i'_'_ _ I"='' _ _ _ _ i-°-_ _ _ /-'i _ _ _

CumulativeIntervalAnalysis

,_I I/'}.

SamplingRate, _ O Samples/Second AnalysisTime Constant,/;:'5 "< _

_Printoul' Cumulative Number
# Duration at'

Samples L90 LS0 L10 !1 _ L. I Leq

/ 5mln. $7,).__ _3..c" _z,.._ t,,?.._. 77._ "29,6 _'."

-; 10 /3_'3 L,._.._" _,/.8 _Z..I ?/,..L, 7J_'') 6 "),,_

3 1,5 /?_.",)._ (,3._ /,.4,3 ,:,J,') 76.3" 7,P. 7. ,Z,_,,£
"/ 20 :3-,'/2 _i.7 /j/, ,/ _,"/..'/ C¢,_) q _'.'/ "14,I

,, p , J

3" 25 _,.L_,;.._ ,_._.7 [_4,b 7_." r_.;,'l,_-_./ 7f"f'

I/_ 30 :x:.'t.._ Z./,o 6"/.7 75.1 _/./,-:" /t:,z. J':.9

7 35 ,/,//TV _.I.o _.,.,_ 7_.,:-I_,/,z, ,_c,./ j/,_
7- ' 40 ai 2___ 6"I.0 6.f. '( 7';_..": q'd.2' I _u. ._ S'l..r"

ml

b
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Cumulative Interval Analysis

eX_-_.,_I To_No.,y'-./_'qSampreOu,a.on"_'_,. ,_;
SamplingRate j o Samples/Senond Anal),sls 'rime Constant./:-',: ,_" ,__-

/

Printout Cumulativa Number
! Duration oF

Samples L90 LS0 1.10 L1" L. 1 Leq

/ 5mln. _._.:'d _'I.I (,_._ 7_.q £_.a 0.,:4 I'i'7

, i, i

_. 15 l.._.f /,'/,_ 7/_._o ¢_,J' 97../ ?r',_'
/?gcj _

m

"/ 20 _2_'j,' ," (,,5.-_ I'/..I_ 7_"(= qo._ '7_.7 7:_,-F"

," 25 3_/3V 63.d" l,d.& 7l,.3 f").,_ 9/*._ "?_.t_

30 3,c.rTt. _.s" i,,l,,._. .j,v.s"?j:_ ¢.K,_ 7_.')

7 35 q/77s" /,..,,._.t _.V,_ 73.,_ .P_.? 96./ ?_.l,

,_ 40 V')_._s" /,,._.'t ¢'/.'/ ?I./.,.,,,F':,'./ ¢¢,_ "?.Y./

'._ 45 _a,r'x'_? " Z._.3 Z,,V,_, 7o.V _'o:.d" .?,I,_ ";'I,7



C-_,..,.,e._ / CumulativeIntervalAnalysis
d.:{,o"_

SampleDuration cPd _,l,_,

,.. SamplingRate o,'a SamplesSecond AnalysisTimeConstant .,'_a _tr_-c.

Printout 'Cumulative Number ....
t Duration oF

Samples L90 L50 LIO L1 L. 1 Leq

/ 5 mln. .S"I'_23 _'/,_ ,(,_,/ _s'7._ p_._.' _a.o 7/,3
i ii

"7'.-.' I0 I17_:_3 _.<./ £/,..._£,".2 .r,.),7_'),/ ,"_,.._'_
_ 3 15 19_7"/ 8,(..'_-", "_ 52,_ qT.,,'..I'.Y,( ,.t-)

i

q 20 _Z.,,_- _'._'._dl.._" ,r_)..,"j_:.; SJ',,:,(,(._'i i

" 25 ., ,_:_h':7 3"£.3 S,¢,d .(']') M. I ,?),-_,t-'L"t

3 35 . ' 14/,¢_£ (.(',._'_",_,..,"d.:'.I 7_'..-:.£._.') _-7,'_

.I ,40 4q÷'Jl _¢6.3 {_-..f /.,/,,._ 7._._. J"?..? L.';.'7

') 45 ,_3_IJ'_) £d,,l .<t.'{od.v.7; _:',I',9)./ /.'_,_

/i 55 _,,i._.,I._.,_._, ,_I_,? I.-.,:; M.¢ _-'Y,"/ d.,r,:_

"_ ._).0 . r,.y/;, 60 7/7Y/ ._,.,, _ ,,6AJ" /_'t.'t ?:.,_. ' "

I 3 65 770'-'._., .7(. 7 .5L.._ L.'t,(- f'l, _ :',i_-) /. ", -"

,d. 70 . y_d_:.: d_,'l -(_..9 /,/.7 ,r/.o ,, ,_._
I(" 75 "'. ,' ; ' "_ .)';.Y,/../ _'K,7 d,,',.'} ..... ..... '.',:' m'.J" /-_.l
Ib 8o _5-'t_.r d.¢,{, d!,.'i _,.',,' " '., " ....
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Cumulative Inh_rval Analysis .,"J. i_. :' ":

Tep_ No. =4/_ , Sample Duration _-_dml_.

Semp]lng Rate,.,.to Samples/Se_:ond Analy'sls TimeConstant /#-_ _ c

Prlnteut Cumu[otlve Number
! Duration of

Semp/es L90 LS0 L10 L1 L, 1 Leq

/ .5 rain. _72_ _',_ ,5/,,,,_. f'_.t_ !(,e;_ L,{,:- 3"r./i. '

I0 I17/(. ._._",V, _L.,:'--s?,_ &._.._ t.=',,_"j?,.d.

'P 3" 15 I/7/.._ ,rr,_'_','.< ?o.._ .H.._-'.'ll.'v'7,./> ,* i,,,,

ct 20 gJ.{Z,I _"-<""/ S'_..,'/ "7/, I fl';.'_<) ')/, I //..:-

• . ,:" 25 ' ,_"/,/.71 .r:..¢,3 _(-.-_" D'/. (_ .r'_,._ gj,_ /..:4i

'r 30 ._c'._92 _J;P. d/,..._ _ _,/" .'r:_,/ ?_, ;' /... ' .s

/ 35 ,.//._/,/' s,.,,-,,._ I,y/_.,_ ./.r, _ ./,.4.c. .j-,. Z ;'

,r 40 #7_,).{ £._,.z I.r't..3 ,f./.:.. 1J','." "),,," [,._:
i .,

[ _I 55 (.,I,r'$£,,,.r_._. -_',4..-_/_.o... 7c.; ,I:/ (' .'.

I /Z. 7¢,.r_/ .;..r,.,_, .Y6.,.;, __r',t,,'.,. 7(-¢ .F.)... (./._

. I_ 6_ -I{..l.r,_ <'...z. _[. '. :"I .': )!,./ f).' 8: ';'I

I /_ 70 f " (, 7,g _ , .A. f t,.._, _, '. ,'_ '. '

,,r" 75 PY._I ,i ..,",_,,_. <<' : ,' i., _f,.,',: r'./. ,: ':i

I
/,.. 80 9'/_',:'" .S'.¢',.I fL ._ .r:'. _( .,: _';_, ,' .





StartingTlmoAnolysls

Sampl'IngRato.,_OSamples/Second Weighting ,_ TimeConstant/,4o ,-._s

Number
oF

Tapo# AnalyzedSegment Samples Lg0 LS0 kl0 k1 L.1 Lee1
,.,, .--.

,I

• +
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$tartlng Time Analysis

$ompl'lngRato ,05" Samptes/Socond Welghtln_ _ , Ttmo Constant /_'O Ms

Number
of

Tape _ Analyzod Segment Samples L90 LS0 L10 L1 L, 1 Leq

, I
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Starting Tlme Analysls/StzmplingRateCh_n._e

Samptlng Rate _o Samples/SecQnd Weic.lhting ,@ T.i'neConstant,,/'J# _t._

Number
of

Tape # Analyzed Segment Samples kgo t30 LIO L1. I-,1 Leq
L ,, •

_/--.(#9 ,._a,_,,-I_c,b_tA/ .2,,'s'_,= I "4¢,0 ,,%.,1' {)'7 I'1.4 7_,7 ,(_.7,, , ,,,

#,(#9 _' ..... -a_,e.L_mt,, ._,s.r,r.,_ I .,-'_',_ _6._ f._.2 ,/.1¢. 7-_'21 No,')
/,r#_ _,_,,-3,,,,,3_,_,_ _._-_ I '_g.a _Z,7_._,_ ¢*,_. _,_ _,!._

r,

o

o

pl



Starting Time Analysls/Sc_mpltngRateCh=nge

SamplingRate,._ Samples/Second We'cj_tlng /_ TLmeConstant/_,_"

f

Number
oF

TaF_ _f Anelyzed Segment Samples L90 LSO LI0 L1. L. 1 Leq

y_"_.//'_)._o_,,_.._jo_e_A_, 4:_J_ _.7 "i_.t, sz.'_ 60.o _.I ;,_.6

/
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P

0
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Stertlng Time Anatys|s/Sc_mpllngRate Ch_ncle

Sampling Rote_ Samples/Second Weighting _ Time Constant/'-/o ,.s

Number
of'

Tape Q Anelyzed Segment Samples L90 LSO I.I0 L1, L. 1 Leq

_/.f _19 ._,,.,_,-,_J._b,_y '_'_ ,_,r,_ '.,'_.'] _sa 1 ._.2...t',7÷,/ Xz._
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Starting TimeAnalysis/S=mpling RateChancre

SamplingRate_.;_, Samples/Second Weighting ._.. T|;ne Constent/_.o,_

Number
oF

Ta_ // Analyzed Segment Samples Lg0 L50 LIO L1, L.I Leq

' _e,.,,_.............

,/..r_,7 _o_,,.,. _:,._. _o,_,._. IJq' ,¢,r,I 4g,_ _'e,._ .¢t',_ l,o,7 .r-o,ar_

O_ )I..¢.et9 ,_e..... l a'_,. _c-c,_,t 13._ "_.¢',,_ ,'-t_.0 .¢M..C" .¢%V -- '_1,?
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Stertlng Tlme Analysls/Sarnpllng Rate Cl_an!_e

SamplingRateO,O._,Samples/Second Weighting ,_ Time Constant /_o mt

Number
of'

Tape # Analyzed Segment Samples L90 LS0 L10 L1. L.1 Leq
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Weighting Network Analysis

SamplingRate 20 Samptes/Second Analysls TimeConstant 70 msee

!

Tape Sample Welghtlng Number
n Length. Natworlc oF

Samples Lg0 L50 L10 L1 L, 1 Leq
,., i .-- ,.

Y-5_'9 45min. A 53849 44.0 45,7 50.0 55.6 [68,7 49,5

c 5385957.460.868.474.577.3 65.1
D 53846 51.5 53.3 59.3 64.2 74.3 56.9

_.1

R-7 H12 1,2 rain, A 1387 62.3 80,0 84.4 87.9 89.0 81.5

C 1388 76,5 86.1 89.9 91,9 93,0 87,2

D 1388 69. n 85,2 89,9 94,0 95.0 87,1

R-7 H12 2.Stain. A 3022 68.3 72.2 78.8 86.5 87.9 76.6

C 3025 78.4 82.5 88,0 96.8 98.0 86.8

D 3025 75.2 78.6 85.3 92.5 93.9 83,0

b

g
b
t

1
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