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ABSTRACT

This report contains an expansion of the noise level predictor com-
puter programdescribed in Research Report No. R-890. Tn addition to the
Lo and Lgg noise levels the Loy, Ly, and TNI indices are caleulated.

Research Report R-890 contained an updaie of the original State of
Michigan computer program of the NCHRP Report 117 noise prediction
model., The original program was distributed to all of the State Highway
Departments by the Federal Highway Administration (FHWA) in 1972,

This method forpredicting 1.y ; (dbA)noise levels due to highway spurces
was approved by the FHWA in PPM 90-2, "Noise Standards and Procedures, "
effective January 29, 1973,

Input parameter definitions, flow charts, a listing, and example prob-
lems have been included for the user.
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Prospective users are strongly urged to carefully study references (1,
4, 5) prior to using the computer program. These reports present all of
the practical and theoretical congiderations required toacquaint newcomers
to traffic noise prediction techniques.

Subjective Noise Level Indices

The basic model of NCHRP Reports 117 and 144 calculates boththe L
and Lj, dbAnoise levels. However, much interest has developed inthe use
of othernoise level indices such as Leg , and TNI inorder to describe
the subjective response towards hlghway tra? fic noize. Therefore, the pre-
vious noise model was modified in such a way as to allow predictions of
these additional indices. The hasic question to be answered was, "What is
the relation between the L0, -L1¢ indices and the ILeg, Imp, and TNI in-
dices? "

By assuming that thenoise levels are normally (Gaussian) distributed,
the sought after relations (2, 6, 7) can be stated as follows:

- 2
Leq = Lgg * 0.07(Lyg ~ Lgg)

Lpp = Lo *+ 2(Lgp - Lyo) + 0.07(Lyg ~ L50)2

il

TNI = Lgg + 7(Lyg - Lgg) - 30

The above assumption of normally distributed noise levels holds for
freely flowing dense traffic (8). The range of geometric and traffic para-
meters over which this assumption holds was given more precisely (7) in

E > 200,

terms of the A parameter of Figure B10 (1, 3, 4) as: A =

The relationship among these various subjective response noise level
indices are shown graphically in Figure 1.

Input Parameters

The input parameters required are described below. The geometric
parameters of Figure 2 can be used as a visual aid in determining their’
values for a specific noise level prediction. The program has been set up
such that only the data required for agiven site geometry will be requested
by the program.
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COMPUTER PROGRAM FOR THE NOISE
PREDICTION METHOD OF NCHRP REPORT NO, 117 AND 144

Flow charts of the mainline program (Fig. Al) and the five subpro-
grams (Figs. A2 through A4) and the entire program listing are included in
this appendix.

Agsuming that time share capability is not available to all users, the
program can be modified to run on bateh processing.

The file statement at the beginning will need to be changed to the pro-
per card reader and printer numbers for the user's system. The WRITE
and FORMAT statements which request the insertion of certain traffic and
geometric data can be deleted for batch processing. Care should be taken
when deleting WRITE statements having line numbers that are addressed
from otherparts of the program. Multiple statements per card or line exist
such as a FORMAT followed by a READ, thus only the FORMAT portion
should be removed, The free field format (/) onthe READ statements must
be modified. )

Since this was written fora Burroughs B5500, other CPU's will require
the usual changes tocover the few differences in the many versions of FOR-
TRAN IV that exist.

Inquiries regarding this program should be directed to:

G. H. Grove

Michigan Department of State Highways and Trans portation
Highway Research Laboratory

735 East Saginaw Street ‘
Lansing, Michigan 48906 Telephone; 517-373-2730
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100 FILE 2=0120UT»UNIT=REMOTE

105 COMMONZBLK]/H3,HA»HS,D3504,0F

110 COMMON/BLKI/KL s ALPHA, THETA

115 DIMENSTON VALC12)5ARGCIZ),02(7) s LELCTISHELCA) SpCa)
120 DINENSION ARC10),V25¢10),y210¢10),V215(10)

125 DIMENSION GCA), TMIXC4)»STCA)sSACEI VALY, VTLL) DNXXC3)

130 REAL MED

135 DATA (VALCI)»1=1012)/13,01512+85124210487,8:1955,63»

140 = 4, ,3,52:1351.55142651,13/

145 DATA (ARGCIN»I=1,123/20,.510045200,5300,,600,21500,,3000,56000,,

150 = 18000,,40000.,100000,2800000,/

155 DATACA2CTI)YsT=1510)/ 015425430085 :926C5 675 ,85¢9516/

160 DATA(V25{T)»1=21210)0/0es3%m) o020l 5%3,304%dor =5,/

165 DATACV210(I)21=1510)/0:028=10s22452%"3,3ba2®6,5"7.5104/
1?0l DATACVR2EIDCI)»l=tsrlUV /0=l 05203008, 2 5 ep=Fos*i100s=1%,/ ;
175 CATA (DELCTY»1=1573/0035.035e12 032 e0b,,30,/

160 [DATA (D2(I1)s1=157)/*5:52K,635=6.8B8,"8,28,=10.625=15.s=15,./
185 WRITE(2,85)

190 BS FORMAT(™Hha%kh® dhhsdh  dxddk  whkdd  wukdd  kddgs™,

195 m ¢ wwwk*™/"% METHNL APPROVED IN FHFM 7e7=3.RFAD RFSEARCH #"
200 = sry REPURT RE=042, PROGRAM VERSIUN #1310, 10/1/74, %%/

PUB = Mhkdkkw bk kkk kkkEk kkkkk  kkkkh Fhakd RhkwEt)

210 C=
P15 (= ppFASE REPORT ANY PRDELEMS TO GuHeGRUVE

P20 C= AT THE MICHIGAN DFPT OF STATE HIGHWAYS

7% C= RFSEARCH LAB IN LANSING, THAMK yOU,

230 I1Cnn=0
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340

350
355
360

3€5

29 INRE=13ICONR=Q

C3=,00872653C4=114.59156 | -

WRITE(2591)

$1 FNRMAT(/®INSERT NRE= # OF ROAUWAY ELFMENTS")

READ(2,/INRE

93 y=1

PEL2=03DEL3=03NELA=03DLA4=030ELS=03DEL6=035DLE=03DEL 7=0
WRYTE(2,13)TINRE

13 FORMAT(/"INSERT N= # OF LANE GROUPS FOR ROAD ELEMENT #",12)
KEADC2, /)N

70 TFCICONLEG.2)GD TO 414

WRITF(2512)J

12 FORMAT(/"INSERT 0,TMIX,STsSAsHEsONsk ,BL,P,1D FOR LANE GROUP "s12)
REARC2, /0800 s TMIXCU)pSTC ) s SACIISHELCUY »DNs KL, BL,PCJ)# 1D
IFCINLEQ.0)GD TC 976

WhITEC(2,975)

975 FORMAT(™INSERT DFL3,DFLSsNEL7")BREADC2s/)DEL3,DFLSsDELT
976 TF(M.NELZ)GO TL 68

WRITE(2,99)

Q0 FORMAT("TRSERT MFD™)

REANC2,/)MED

o8 cONTINMUE

C= catLC. VEMICLE VOLUMES,
Vepang(p(Jd))
VTC2ISVETMIX(JY*,01

VACH)=v=VT(J)

TECSeGTel s AND S ICONGEQOIDNXX{J=1 ) =D NN

-16-



370 C= NFL2 = ELEMENT CURRECTION.

375 414 TF(JEG.1)DN1=LN

360 87 HESHEL(JYSIF(RLLEG.1)6G0 TO 42
385 IF (U, E0.1.AND.TCONEQ.CYGO TO 160
390  CALL ANGLE(CAsC3,THETASDNISDNY ' I
395 G0 TO 4

40O 160 WRITE(2,32)

4G5 32 FORMAT("INSERT THETA")IREAD(2,/)THETA

410. THFET=THETA

815 41 PEL2=10+%ALOGIOCTHETA/1604)

£20 C= nF = FCUIVALENT LANE DISTAMNCE CALC,
LES 42 nF=0N+12.%P(J)=12,

430 DE=SQGRTCON=DF)

435  TFCICONSNE O AND.JeEQel)THETETHETA

440 TF(J.EQ.1)ONT=DN - | |
K45 C= NELT = DISTANCE CORRECTION. |
450 DEL1==1%,%AL0GI0C(.01+DE)

455 C= DFL4 = VERTICAL CORRECTION,

q460 B TF(HE cEQaU o ANDBL,EQeO,OR«J.NELL1+ORL,TICONGNE,0) 60 TO 120

465 WRITE(2,119)

S4T70 119 FORMAT("INSERT HO™)FREAD(2,/)H0

475 120 IF(RE)44548,53

480 53 TF(J.6Te1.LUR.ICONGNE.G)Y GO TO 110

485  WRITE(2,14)

490 14 FORMAT("INSERT US™)

495 READ(25/)08

500 110 TFQJeEQ.1eANDIICONGNE,0)DS=DS+DNXFIF(RL«NE,0)GD TN 48

~17-



5C5 H3z0sjHUsHE=HO I HO=HU D A=NE=LSiD4=NS

S10  CALL DELS(D2,DELsDEL4) ' :

515 H3zR.IHH=H5+8,

R0 CALL DELSCDZ2sDELsDL4)

55 G0 TN 48

530 44 YF({J.GT.1.0R.ICONSNE.CY €L TO 111
535 WRITE(2s11)

S40 11 FoORMAT("INSERT DC™)

545  REANC2,/3DC

550 111 IF(J«EQeT1ANDICUNJNE,O)LC=DUL+DNXSIF(BLWNE,DY)GD TD 48
€55 H3znESH4==HO}HS==HU+HE;D3=DE~NC3L4=DC
560  CApLp DELS(D2,DEL,DELA)

565 H3I=H3I+BFHS=HD4+A,

570 CALL DFLS(DZ2,DFLsDLY)

575 Ce= DFLA = RARRIER CURFPECTION,

580 48 T1F(RLEQ.0YGD TO 33

585 IF(J,6T.1.URICON,EQ.]1Y GO TO 11€

SO0 JF(TICONCEQ.2XG0 TN 412

595 WRITC(2,39)

660 39 FORMATC"INSERT H,DB™)

605 READ(2,/)H»08B

610 412 DRN=LB

615 1178 TF{JeEB.1 e ANDICONNE O LiB=DE+DNX
620 03enF=nRi04sDB; IF(HEY201,202:706

625 7202 H3z=HiMd=H=HO;HS==HD

630 CALp DELS(DZ2,DELSDELS)

("35 *"'33H3+8;;H5=H5+8.

-18-



£65
6T 0
675

680

690

695

700
705

710

CALL DELS(D2,DEL»DLS)

GO TR 205

201 H3sHE=H}HA4=H="HU}HS=HE =aH

GO TO 204

206 H3z=H3HA4=HE=HO+H; HRsHE=H(

204 CALL DELS(DZ,DEL,DELSE)Y
H3zH3+BJHD=HD+8,

CALL DELS(DZ2s,DELsDLS)

2058 IF(BL.NE.2,)G0 TO 33

IF(JeEQel «AND.ICON.EG.0)GD TO 113
TF{J«GT«1)60 TO 38

CALL ANGLE(C4,C3,ALPHASDENSDRY}DE=DEN
&0 Tn 38

113 WRITE(2,73)

73 FQPMAT("INSERT ALFPHA")YSREAD( 2+ /)ALPHA
38 calL FINBR(Y25,V2105,V215,A2,DE16)
CALL FINBR{VZS5,Vv210,Vv21%,42,00L6)
C= CALC. L50 & L10,

33 s=DEL1+DELZ+DELT

SDE} =S+ AMAXT(DELUYDELSHs =20, )+NELS
SOELT=5+DEL3+AMAXI(DLU4+DLE,=20,)
YA=,119+VA(JY/8ACY)

UAzVAL Y *SACU)I*SACUIXTANHLYA)
AL5nA=10.*ALn610(UAj-1.tSDEL

AAzuv b { JI*DE/SALY)
ALINA=FTGBIOCVAL s AKGrAAS1250)

OL10A=ALS50A4AL10A

-19-




775
780
785
790
795
800
805

810

Q05

YT=,1104VT(J)/ST(J)
UTevwTCgI*TANHCYTI/ZST )
ALSOT=10.%ALGGIO(UTI+65,+SDELT
ATayTOQI*DE/ST L)
ALIOT=FIGBIN(VAL,ARGsAT12,0)
CLIOTSALS0T+ALLIOT

TFacJ)e 6T, 0,260 TO %1

fLioA=nL10A+E,

OL10T=0L10T+4,

51 ALSO0=0DBSUMCALSOA,ALSOT)

AL o=DRSUM{OLI0AL.OLI0T)
TFOICDN.EQ. 1361 TO o74
WRITE(P2»973INLI0A,OLIQT, A1 105 INRL,J
973 FORMAT("LIQA="sFU4e0s™ LI0OT="sFl,0s"
= % R ELEM. #rsI2s"s LANE GHP, ¥v,12)
C= CHMECK IF AMY MORE LANE GROLPS,

974 TF(M.EG.1)G0 TO 72

TF(J.EQ.12G6N T 65

ALSo=DRSUMCALS0, XX)
AL1n=DRSUMCALLIOSYY)

IFCsEQeNIGO TH 72

A5 XX=ALSO3YY=ALLO

JEJ4

TFtRLeNFE L)THETA=THET

TFEJoGT ol s ANDWICONSNEJOIDN=DNE+DNXXCJ=1)
IF(NNEL2YGD TO 70

TFCTCONLGE 16D TO 414

=20~
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G306
G35
G4

565

DhenNeMED+12, %P (J)
WRTITF (2,333
2133 FNRMAT (/" INSERT #2 QaTMIX,STs8A")

READC2s IR0 s TMIXCUI 28T (Y 8ACJI3GH TL oR

C= CHECK IF ANY MOREL ROADWAY ELEMENTS,

72 1F(NRELEQ.IIGO T 97
TFCTNRELEGLLIGO TO &7
BLSA=DRIUM(ALS0,RAULS)
AL n=0RSLMOALLIGSRDDL L)
TECTMRELEGLNREIGH T 92
67 REDLS=sALSOZRODLLzALLO
IaFr=INRE+]

00T 913

C= GuTPUT RESULTING LS50 & 110 VALUES,

97 TF(TCUMLEGL1IGD T 161

Z7=AL tO=A01 50

&FP:ALSL;.U7*Z*Z
CAP=GEQ+2 %25 TN =6 %7 +AL 1030,

ARITE (2,230 30, ALI0 A NFFHDONI s GE QO ONE, T

P FORMAT (/" aarrdh et nnhhrrkk*xhxa® /"800 Fa,0,n

= L, 0" DRLCTN ELERENT #m,12,")=1,F6,0/

vlLEQut, b b Gig? [_i'—.jf—lgu’ga.n’n Th ="}F‘ﬁ,(l/

Vhkakhk ok kk ok kb hr bk bk x" /)

C= CHECHK 1F AMY MORE FROKLEMS T0 BF SGLVED,

KEYTTE(PaE6)

26 FORMATC®IESERT Zals0pm1 FUR CUNTINUE , TTERATESNEWSRTOP ™)

FrAn(2, /) 100N

—21-
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1045
1050
158

s (6

1175

TFEICON,GT, 1360 10 187

TFCICON)IZB5 29,530

AN TEONRE GEQ L ANDWNLLE 260 TD Guh

WHITE(P 940G | 7

Que FNRMATO/"STTE Touw énwéplrﬁfru_Tq ITERATE" )3 R0 TP 28
O4% WRITE{(Zs141) "

147 FORMAT{MINSFKRY DESIFRER Lln”)iﬁrﬂbta,/}éLlon
PXzp, sNFLDN=TIUC,

161 DXN=ALI0=AL10D

TFLARSEPRXNY LT, «1360 TO 142

TFORFLANGL TV 24060 TO 162
IFen¥txiina LT 0, )DELDN= 5 #NFLIN

DXY=zSTan(DELENDBXN)

DNAMZONT+0 XX

XYYy =NN

IF(uiYtads1as,146

Pag DEN=LT+NXX

XYx=CM

a00TN 1Ab

1ak NMEN=LSHDXX

X¥X¥=N8h

145 TF(HLEGLULIGD TO 18]
mﬁm;nﬁ+ﬁxx;xxx=neﬁ

181 ]F(XXX.L?.D.)GN.IO 180
PRaNNEDXsDXNMIDNXSLY X
thoTe 17

162 1C0k=03 TEONE=1

=92 =




122%
1230
1235
1240
1245
1250
125%
1260
1265
1270
1275

1280

60 Tn 92

186 WRITE(Z2:203)

203 FORMAT("TRY CLUSER L10 AFTER RESET nfF SITE DATAw)

ICNn=0
G0 1D 29
187 IF{NRE,EQ.1)GD YO 94

WRITE (2,941

941 FORMAT(/M"SITE TOD COMPLICATED TOD

V3

= wEET UP COMFLETE UATA FOR NEW Divm)

6noTn 28

QLY WRITE(2,17)

17 rORMAT("INSERT NEW DN"Y3READCZs/)DN

finy=NNeDhK

171 YF(RL.NE1,YTHETASTHET

J=13INRE=1360 TO 82

2R sTOP

ENEG

FlubeTION FIGBIO(VAL, ARG,

DIMEFNSINN VAL(1),ARG(1)

DyskasJ)

CONTINUE", /)

C= InTERPUGLATES ON EITHER A LINFAR DR SEmTLOG GRID,

C= Tan THF CALLs SET J=1 FGR LINFAK, =0 FNRrR SEMIL0G,

FeAuMAXI CAMINLODY ARGIK))
IF(nY.6EARG(1)) GU TO 7

WRTITE(2:20)

P ARG(1Y)

20 FORMAT("™w*%x ARGUMENT LIMITED AT LGW FND #www)

WHITE(2222)DY2ARG(1Y»ARG(K)

72 FORMAT("DY=Y,F10,2,"

ARG(1I)Y="sF6.22"

-923-
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1315 &0 vo 8

1320 7 IF(DYJ.LEARGCK)) 6D TO B "’

1325 WRITE(2:21)

1330 21 FORMAT("%%% ARGUMENT LIMITED AT HIGH END #%e")

1335 WRYTE(25,22)DYsARG(1)sARG(K)

1340 8 nn 1 T=2,K
13645 JF(N.GT.ARGCI)) GO TO 1

1350¢  IF(J.EQ.1) GG TO 9

1355 F16a10=ALOGIO(D)=ALOGLOCARGCI=1))
1360 F=ALCGIOCARG(I))=ALDGIOCARG(I=1))
1365 6 FIGBLOSFIGHBLO+(VALCI)=VAL(LI=1))/F4VAL(1=1)

1370  FETUKN

1375 9 FIGRIO=D=ARG(I=1)

1380 F=ARG(II™ARG(I=1)

13E% 60 TN &

1390 1 CaNTINUE

129%  RETpEN

U400 END

1405 FUMETTION DRSUM(A,B)

1410 €= CALCULATES THE DH SUM OF A & Be
1415 DBSyM=R ' ?
1020 TF(ALE«GL1IRETURN |

14025 [DRSUM=z=A

1430 IF(R,LE.+O1)IRETURN

1435 DRSUM=10.%ALUGIOC10 %% ( 1#AI+10, %% (1 *BY)

1040 RETyREN

1445%  FNp

-24-



1580

SURRCUTIME ANGLE(A»BsANG, X» XN)

C= CALCULATES NMEW ANGLE.

20 FORMAT("INPUT ANGLE PHYSICALLY IMPOSSIBLESCHFCK DATA.™)

TFEANGRRoLE 157077960 TO 10
WRITE(2s20)38TNP
10 ANGzA*ATAN(TANCANG*H)w»X/XN)
RETURN
END
SURROUTINE DELS(D2sDELSsDELX)
C= cALCULATEs SHIELUING EFFECTS,
CIMENSTON D2(7)sDELCT)
ChreMAN/BLKL ZH3,H4,HS,D3,0 4,0k
NDELy=0,
SHeR4/D43SU=H5/DE
IF(3NeGT«SBIRETURN
A=SoRT(H3*H3+D3*D3)
RESART(HLG*H44¢D4+D4)
D=SnRT(H5«H3+DE+DE)
DLza4B=l
IF(nL e LTe01)RETURN
PEEX=FIGBIC(L2,NEL2DLS750)
RETueN
ENp
SURRAUTINE FINBRCVZ25,V210,V2155,A2,DELX)
C= CALCULATES FINITE BARRIFER ATTENUATION,
DIMENSINN A2(10),V25(103,v210¢10)»V215(10)

COMMOM/RBLKI/RL ALPHARTHETA

25—




TFCRL.GT«1.)60 TO 76
A=ALPHA/18BO,

Gt 77

76 A=ALPHA/THETA

77 TFCAGE.1.)RETURN
IFCA,LE+s1)6D TO 89
IF(NELX.6Te=5,360 TN 86
IF(hFLX 0To=10,360 TO 87
VU=FT6B10(V2105A2sA51051)
VL=FIGRIOCY215,A25A51051)
6N TO 86

89 nELx=0,

RE TN

A6 yU=0,
VL=F1GB10(V25,A2,Ar10s1)
&G TR Ae

87 VUSFIGHE10(V25,A2,A010,1)
VL=rF1GR10(V210,A22A,1051)
B8 ALS,1*AINT(10,.%4A)
Azl +,1
PELy=(A=ALY « (VL =VU)/{AL=AL Y+ V1)
RETHPN

FND
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APPENDIX B

EXAMPLE PROBLEMS
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Example Problem 1

The physical configuration of the roadway sclected for this example is
such that it is best approximated by a single finite length element with two
lane groups each (Fig. Bl).

Each lane group consists of four lanes, separated by a 26-ft median,
depressed 10 ft with less than 2 percent grade and a rough surface.

The near lane group traffic data consists of free flowing 4, 000 vehicles/
hour with a 10 percent truck mix and 55 mph truck and 65 mph car speeds,
The far lane group traffic data consists of free flowing 4,200 vehicles/hour
with a 9 percent truck mix and 50 mph truck and 55 mph car speeds,

There is a 100-ft observer distance, 5-ft observer height, 64-ft cut
distance and roadway element angle of 50°.

The objective is to find the Ij( noise level at the observer point for the
given geometry and traffic data. If this Lqg exceeds 70 dbA, then deter-
mine the ohserver distances for the 70 dbA and 65 dbA limits.

The problem can be solved as shown on the facgimile of the computer
printout (Fig. B2).

Example Problem 2

This example consists of three roadway elements with the following
traffic parameters:

Element No. 1: Free flowing 3,300 vehicles/hour, 10 percent truck
mix, 50 mph truck and 60 mph car speeds on a non-
divided four-lane pavement.

Element No. 2: Interrupted flow of 1,500 vehicles/hour with 11 per-
centtruck mixat 45 mph truckand 50 mph car speeds
on the near lane group, Interrupted flow of 1,800
vehicles/hour with 9 percent truck mix at 45 mph
truck and 50 mph car speeds on the far lane group.

Element No. 3: Same as forelement No. 1 exceptat 50 mphtruck and
55 mph car speeds.

The roadway geometry is illustrated in Figure B3.

w20




The problem being to determine the L10 dbA noise level expected at
the observer location. This problem can be solved as indicated on the com-
puter printout (Fig. B4).
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Figure Bl. Roadway geometry for example problem 1.
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R Kk ek skok %k ok koK sk ROk k& Aok &k 4k e e e ke
* METH@D APPREVED IN FHPM 7-7-3.READ RESEARCH *
* REPPRT R-942, PROGRAM VERSIAN #10, 10/1/74. %
LS 3 3 43 e o ok ok o e e ko o ke ek K o koK K & Ak ke gk K

ITNSERT NRE= # AF RPADWAY ELEMENTS
e

INSERT N= # BF LANE GRAUPS FOR ROAD ELEMENT # 1
72«

INSERT Q,TMIX,ST,SA HE, DN RL BL,P,ID FOR LANE GROUP |
74000,10.55,65,-10,100.3 6,41
INSERT DEL3 . DELS,DEL7
?0,5,0«

INSERT MED

© 72 6+
INSERT THETA
750+«

INSERT H#
75
INSERT DC
764¢

LIGA= 65, L10T= 73, L10=z 73, FOR ELEM, # 1, LANE GRP, # |

INSERT #2 Q, TMIX,ST,SA
74200,9,50 ,55«

LloA=" 62. IIOT: 72, L10= 72, FPR ELEM. # |, LANE GRP. # 2

3 sk 3k ok Sk sk s e ko ook de ok ok o e
L50= 65. LI10z 76. DNI(T? ELEMENT # )= 100,

LEQ= 72, LNP:z 85, TNI:= 84,
ok ok ok ok ok ok ook ok ok ok

INSERT 2,1,0,-1 FMR COANTINUE ITERATE, NEW STOP
e

INSERT DESIRED LI1Q

270«

ekt sk sk o ok sk s kK kR ok ok

L50= &5. L10= 70, DNI(T® ELEMENT # 1)z 163,
LEQ= 67. LANP= 77, TNIz 72,

ok sk ok ek koK ok ok ook ok ek ok ok

INSERT 2,1,0,-1 FPR CANTINUE ITERATE NEW ST@P
71«

INSERT DESIRED LIO

765«

A ek A ok ke ol e e ko ok ok ok ok

L50= S80. Li0O= 65, DNI(TH ELEMENT # 1)z 244,
LEQ= 62. LNP= 71, TNIz &3.
ook dokofok okokok ok ok ok K

INSERT 2,1,0,-1 FAR CONTINUE, ITERATE, NEW, STAP
7-1e

END Q12095 4,7 SEC,

' Figlire B2, Facsimile of computer printout for example problem 1.
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Fdckokok kkeokdk kokokodok kdolokk ok dokdokk kokokolok
* METHAD APPRGVED 1IN FHPM 7-7-3,READ RFSEARCH *
* REPPRT R-542, PROGRAM VERSI oN #i0, l0/1/774. %
*kdokk  dololokk dekdoksk kdokokk dokdkokk kokdokk kkokkok

INSERT NRE= # OF RAADWAY ELEMEXTS
Ve

INSERT N= # AF LANE GROUPS F#R R®AD ELEMENT # 1
e

INSERT Q,TMIX ,ST,SA HE, DN,RL,BL,P,ID FAR LANE SRAUP 1
?5500,10,50,60,-5,200,5,0,4,i«

INSERT DEL3,BELS,DEL?

22 ,-5,0+

IENSERT THETA

7275

INSERT HA

75+«

INSERT DC

7180+

L1DA= 50, LiOT= 70, LI0= 70. FAR ELEM, # |, LANE GRP, # |

’
INSERT N= # RF LANE GROUPS FAR ROAD ELEMENT # 2
72w

INSERT Q,TWIK,ST,SA,HE,DN,RL,BL,P,ID FER LANE GRaAUP |
?-1500,11,45,50,0,220,3,2,2,1#

INSERT DEL3 ,DELS, DEL7

?2,5,-4,5«

INSERT MED

750«

INSERT THETA

788«

INSERT HP

75«

INSERT H,DB

210,180«

INSERT ALPHA

752«

LIOA= 57, L1OT= 64, L10= 65, FAR ELEM, # 2, LANE GRP. # |

INSERT #2 Q, TMIX,ST,SA
?-1200,9,45,50«
L10A= 57, L10T= 61, L10z 63, FPR ELEM, # 2, LANE GRP, # 2

INSERT N= # AF LANE GR@UPS F2R RPAD ELEMENT # 3
e

INSERT N,TMIX,ST,SA HE DN RL,BL,P,ID FOR LANE GROUP |
?3300,10,50,55,12,400,2,0. 4,0+

INSERT THETA

790+

INSERT HO

7-Te .

INSERT DS

7380«

LioA= 52, LICT- 63, L10= &4, FOR ELEM, # 3, LANE GRP. # 1

Aok ok ok ok ok Kotk ok ok Kok

L50= 66, LI0= 73, DANL(TA ELEMENT # 3)= 400,
LER= 65. LNP: 81, TNI= 79,

ke sl ok ok ok ok okook ok ok ok

INSERT 2,1,0,-1 F@R CONTINUE,ITERATE, NEW,STHP
7-le

END Q12095 4.0 SEC,

Figure B4. Facsimile of computer printout for example problem 2.
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APPENDIX C

ADDITION OF NOISE LEVELS
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