s G

Crend

TRATFIC NOISE LEVEL PREDICTOR
COMPUTER PROGRAM

DO ROT R

._ |
EMOVE FROM ummi




TRAFFIC NOISE LEVEL PREDICTOR
COMPUTER PROGRAM

G. H. Grove

Research Laboratory Section
Testing and Research Division
Research Project 72 G-189
Research Report No. R-890

Michigan State Highway and Transportation Commission
E. V. Erickson, Chairman; Charles H. Hewitt,
Vice—Chairman, Carl V. Pellonpaa, Peter B. Fletcher
Lansing, October 1973
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Research Report No. R-890
Traffic Noise Level Predictor Computer Program
Errata Sheet

Page
Number Changes

2 "M 1" and "H2" should both read as "HE"..
The following line numbers should read:’

13

- /"% NCHRP 117, PRAGRAM VERSION N@. 6, 4/1/74. %"/
14

4

7 111 IFC(J.ER.1,AND, ICPN,ER.2)DC=DC+DNXs IF(BL,NE.0)GB TA 48
4 D3=DE-DBs DA=DB3 I F(HE)201,202,206

§ 205 IF(BL=2,)33,38,38

The following lines should be added:

14 21575 202 H3z~H:;H4zH-HM H5=-HO
. 21579 G@ T4 205

21530 20! H3=HE-HgH4=M-Ho s H5=HE-UR
21581 GP T9 204
21582 206 H3==HsH4=-HE- HE+H sHS =HE-H@
21583 204 CALL DELS(DZ , DEL DELS)
21584 H3:zH3+8,gH5= H5+8 .
21585+ CALL DELS(T2, DEL, DLSE)

19" The third paragraph of Example 1 should have the additional sentence added:
"The far lane group traffic data consists of free flowing 4200 vehicles/hour
with a 9 percent truck mix and 50 mph truck and 55 mph car speeds. "

22, 25, The Parameter Description for DEL3 should read: "Grade correction (0, 2, 3,
27 5for =<2, 3-4, 5~6, = 7% resp.)."



ABSTRACT

This report confains an update of the original State of Michigan com-
puter program of the NCHRP Report 117 noise prediction model., The ori-
ginal program was distributed to all of the State Highway Departments by
the Federal Highway Administration (FHWA) in 1972,

This method for predicting L ¢ (dbA) noise levels due tohighway sources
was approved by the FHWA in PPM90-2, '""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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Introduction

Knowledge of the average trafific noise level is not, in itself, neces-
sarily sufficient if oneis todefine environmental noise acceptability. Some
knowledge of the noise peaks and distribution is also required. Although
several concepts have been proposed for characterizing these peaks and the
digtribution, it has been decided that the noisier as pects of the traffic en-
vironment canbe adequately defined using the temporal unit, L10. This is
the noise level which ig exceeded 10 percent of the sample time.

Two methods for determining the Ly level have been approved by the
Federal Highway Administration in PPM 90-2, "Noise Standards and Pro-
cedures, ' effective January 29, 1973. These approved methods are:

1) National Cooperative HighWay Research Program Report 117, "High-
way Noise: A Design Guide for Highway Engineers, 't 1971.

2) DOT Transportation Systems Center Report DOT-TSC-FTHWA-72-1,
'Manual for Highway Noise Prediction, ' March, 1972.

The Michigan Department of State Highways and Trans portation's Re-
search Laboratory has updated its computer program of the so-called ""Com-~
plete Method" of the above approved method (No. 1).

The program was written with a view towards ease of use on a time-
share computer terminal. It allows the user to rapidly determine L5g and
Lo noise levels at any specified distances from the highway for any com-
binations of the design options available--pavement elevation variables,
barrier variables, surface types, grades, ete.

The changes to the original program are the results of:

a. Bolt Beranek and Newman's Report 2209 (1)

b. Bolt Beranek and Newman's Report 2209R (2)

¢. Refinements by the author

d. Comments and suggestions fromvarious users in the State Highway
Departments and consulting firms across the United States and Canada, and

e. FHWA's "Fundamentals and Abatement of Highway Traffic Noise "
Seminar (3), attended by the author August 20-24, 1973 in Chicago, [llinois.

1 Example problems 1 and 2 of Appendix B have 8.2 and 4.9 second execu-
tion times, respectively.
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The program (complete listing in Appendix A) represents the enfire
"Complete Method'' with one exception--it will handle one to eight lanes per
lane group., Other choices of "Nwmber of lanes " greater than eight can be
achieved by program modification, if desired.

Progpective users are strongly urged to carefully study references (2,
3, 4) prior to using the computer program. These reports present all of
the practical and theoretical considerations required toacquaint newcomers
to traffic noise prediction techniques.

Inpuil Parameters

The input parameters required are described in abbreviated form on
the standard data sheet (Iigs. B2 and B5 in Appendix B, a blank data sheet
has also been included for users). Geometric parameters are depicted in
Figure 1 for a variety of cases.

The program has been set upsuchthat only the data required for a given

site geometry will be requested; the data sheet being set up with the proper
order of the input variables.

Qutput of Results

The program prints out intermediate results such as the Ly for auto-
mobiles (L10A), the Ly for trucks (L10T) and a total L; for each lane
group of each roadway element.

An overall Ly and L noise level prediction resulting from all road-
way elements is then printed along withthe distance (DN) to the last element
comprising the site. These noise levels are rounded to the nearest dbA.

Two sample problems are given in Appendix B toacquaintthe userwith
expected program operation. The input data and site configurations have -
been designed to test most of the program features and may not represent
a true to life situation. Prospective users can use the results to insure
proper operations on their respective computer systems.

In certain situations, the user may need to know the total noise level
at a certain point from a multitude of noise sources for which he already
has individual resulis. The decible addltmn curve of Appendix Cwill readi-
1y accomplish this task.



Program Options and Terminations

Regular Options

After the noise level prediction has been made at the given site for the
given traffic conditions, the user will encounter the following message:
"INSERT 2, 1, 0, -1 FOR CONTINUE, ITERATE, NEW, STOP, " upon which
the terminaluser will input one of the four suggested numbers. This indi-
cator variable, called ICON, inthe actual FORTRAN program is inter-
preted as follows:

a) ICON =2 impliesthat the present site geometry and traffic are the
same as the previous calculation but the observer is
either clogeror further from the roadway. All required
distances and angles are automatically adjusted within
the program for different observer distances.

by ICON =1 implies that we are interested in determining the dis-
" tance fromthe roadway (DN) atwhich a desired Ljg dbA
level exists. All required distances and angles are in-
cremented as afunction of the iteration. Presently, this
can be used only for single roadway element (NRE = 1)
and one ortwo lane group (N =1 or 2) geometries. Tur-
ther expansion of this capability will be completed as
time permits.

¢) ICON = 0 implies that anoise predictionis desiredat asite of dif-
terent geometry or at the same site with different traf-
fic conditions from the previous prediction.

d) ICON = -1 implies thatall desired noise predictions havebeen com-
pleted and the program will terminate.

Default Terminations

a) In the iterate mode (ICON = 1), if the desired Ly noise level is
selected such as to cause the first incremental step to result in a negative
distance for DN, DB, DC, or DS, the following message will appear and the
program will default back to the start of a new site location (ICON = 0):
"TRY CLOSER Ly AFTER RESET OF SITE DATA., "

b) Also, if one tries to iterate at a site where there is more than one
roadway element (N > 1) or where there is more than two lane groups per




roadway element (NRE > 2), the program will terminate with the following
message: ""SITE TOO COMPLICATED TO ITERATE, "

c) In the subroutine ANGLE, if an angle (ANG) greater than 180° is

input through an argument in the call statement, the program will default
with the following message: "INPUT ANGLE PHYSICALLY IMPOSSIBLE,
CHECK DATA., "

2)

3)

REFERENCES

Kugler, B. A., Piersol, A. G., "Highway Noise: A Field Evaluation of
Traffic Noise Reduction Measures, " Bolt Beranek and Newman Inc.,
Report 2209, March 1972,

Kugler, B. A., Piersol, A. G., "Highway Noise: A Field Evaluation of
Traffic Noise Reduction Measures, " Bolt Beranek and Newman Inc.,
Report 2209R, March 1973 (to be published as NCHRP Report 144).

Anderson, G. S., Miller, I.. N., Shadley, J. R., "Fundamentals and
Abatement of Highway Traffic Noise, " Bolt Beranek and Newman Inc.,
DOT-FH-11-7976, May 1973. (FHWA Region V Seminarheld August 20-
24, 1973 in Chicago, Illinois.)

Gordon, C. G., Galloway, W. J., Kugler, B. A., Nelson, D. L., "High-
way Noise: A Design Guide for Highway Engineers, "' NCHRP Report No.
117, (1971),
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APPENDIX A

NOISE PREDICTION COMPUTER PROGRAM

o,



COMPUTER PROGRAM FOR THE NOISE
PREDICTION METHOD OF NCHRP REPORT NO, 117 AND 144

Flow charts of the mainline program (Fig. Al)andthe five subprograms
(Figs. A2 through A4d) and the entire program listing are included in this
appendix. - '

Assuming that time share capability is not available to all users, the
program can be modified to run on batch 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 bateh processing. Care should be taken
when deleting WRITE statements having line numbers that are addressed
from other parts 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 freefield format (/)on the READ statements must
be modified. Changes involve the following:

FILE WRITE FORMAT READ
21350 21417,21753 21418,21754 21420,21755
21428,21788 21430,21790 21432,21792
21434,21800 21436,21801 21439,21801
21441,21802 21442,21803 21442,21803
21445,21853 21446,21854 21448,21854
21468 21470 21470
21512 21513 21513
21517 21518 21520
21532 21534 21536
21568 21570 21571
21608 21610 21610

Since this was wrilten fora Burroughs B5500, other CPU's will require
the usual changes to cover the few differences in the many versions of FOR-

TRAN IV that exist.

Inquiries regarding this prdgram should be directed to:

Michigan De partment of State Highways and Transportation
Highway Research Laboratory

735 East Saginaw Street

Lansing, Michigan 48906 Telephone: 517-373-2730
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FILE

&5

OO0

%1

3

70
iz

975
976

99

§6

2s0120UT»UKITeREMDTE

COMMON/BLKL /H3» U HS»DIs04,DE

COMMON/HLKI/RL ALPHASTHETA

DIMENSION VAL(123,ARGULI2)2A1(5)#VI2{5)sv14(0),V]18(5)
DIMENSION VI1(531.VI3(h)aV148(5)

DIMENSION AS(TIsvo{T e A6 (73 VE{?)sD2(TI2DLELLT)
DIMERSTON AZCE10Y,v25(503,¥210010),V215(010)
DIMENSION Gc43rTHIN(AI»5T(4)»SACAY s vALEISNT (4]

REAL MED

DATA (VAL(T3»I21,123/1301-1208,12.080,87,8,19,5,63,
o8, 33,62¢1321.5971.20601e13/

DATA (ARGIIYsIo1,32)/2040200.0200,+3000260042153004,3000+,6000,+

=1 50C0.s40000,21000002800000./

DATA (A3¢1)s12155)/30,0100,,300.01000.23000,/

DATA (YIL(E),13505)/8us0ur™Tasr=154r"22./

DATA CVIZ(3)a1m1,5)/6e5r=aB2m7,0"15,,=24,/

DATA (¥13C1),171,5)1/60r=aTsm? ,s=15,3=22+/

DATA (V14¢130151,5)/9:9s=14,=7.r=15,,=22./

DATA (V16(1)el=1,9)/800=1:3,"7»™15,,=22,/

DATA (VIB(TYsT1a105)/2a830 =2 a7 5215, 224/

QATA (ASCI)sIwl, 7y /=604, "20,2204580.5600270.2B80,/

QATA (VO(I)sImis?)/=sT8r=d 03,~ds0br=5,02+7.82+"9,55,=12.,66/
DATA CAGCE)»Imio7)/0erl002200,00.960,51004016047

DATA {Vol{I)»I=ir7)/=16425,"17.345=9,68,"6.:5062

wul 6B e2434s=0 3L/
DATACA2CI)I»T=s12100 /400020 030 ati sSrabs 7o, b8ra901,/
DATA{VESLT)T1=1,103 /00 dnm]l w2a=20s3,sdum0.0=5,/
OATACVZIO(E)» 1235100/ 00s8% 1 asm2as2a=durmll p™b4s=T.0=004/
DATA (QELCI)»al=1073/0015 00350104300 aslar30ss
DATACVZ219{19s1=1,10)/0es=1,,232.0=3, 0~ ,s=90r=Tar=t04s"15,/
DATA (G2CI3s1=la?)/=94r25.83r=6,885-8,28510462,"15,5=15,7
WRITE(2,85) .

FORMAT("oawas kkw ok Ak EEEE] hokoh ok ok whw ke,

wH exwwshyvy METHOOD APPRUVED IN PPF 90=<, nhAD HEPDRTY "
a/™% NCHRP 137, FROGRAM VLKSIUN NG S» 5/1/74, iy

-ty LR r T hok ok LR 2 IR RS LEE AR [EEE LA

PLEASE REPURT ANY PROBLEMS TU Geh,GRUVE
AT THE #ICHIGAN BEPT OF STATE HIGHWAYS
Y L R LAR IN LaNSING, THANK YQu.

1CAN=0

INRE=]}ICONB=0
Cl=,017853302e57,29578)C3=,0087265)Caclla.59158
WRITE(Z2+91}

FORMAT(/"INSERT NRE= & OUF ROAUWAY ELFMENTS™)
READ{2,/)INAC

Jel

OFL2=03DEL 3=0)0FLa=0s DL 4= PELS=03DEL 6=U DL O680JOELT AT
WRITE{2s13)NRE . :
FORMAT( /*INSERT Nuo s OF LANF GROUPS FOR ROAU ELEWENT e%s12)
READC2, /)N

WRITE{2:12).

09021350
coB21351
8p021353
Q0212354
00021385
00021356
aopd213ss
0pdelisy
J06213690
apl2l13s2
006213648
40021366
dpl213s8
oplt21i3rc
0p021371
cot2lare
col2l373
0021374
Go021375
09028376
0p02t3ze
0p021380
00021384
00021386
opd2laes
opb2ligo
opu213e2
opl21394
000213653
ap02113g6
00021308
20021399
gou2iaod
Qpu2iyoe
fod21s04
0pG2laoe
cob2iao?
dot2laob
00021410
cob2laye
00021433
000Ria14
00025415
ogl21097
ooUZial8
40021450
0p02142
00021454
0pUZ1408
00021430
00021442
ao02lays

FORMAT(Z"INSERT G THMIXsSTsSAsHEsUNSRLsBL,P,J0 FUR LANE GROUP »,»123000214196

READ(2s /3Q0JYo THIX{JY BT (U} pSA(J) st sDNIRLSBLsP, 1D
IFCID.EG.01G0 Ta 974

HRITE(22975)

FORMAT(INSERT DFL2,ULLB»QELP")JHEAD(Z2,/IDELISDELD,DELT
TFCJEQa1)ONT=DN

IF(N.NEL«2)GE TQ 94

WRTTE{229%)

FORMAT("INSERT HED™)

READ(Zs/IMED

CONTINUE

{ CALC, VEHICLE VvOLUMES.,

VeABS(Q{J})
VI(JyuywTRIX(Ji4.01L
VA{dr=svm¥TL L)

¢ DEL2 = ELEMLNT CORRECTIUN.

82

3z
160

it

C D&

42

IF{RL,EQ.1040 TG 42

[F(JaGT1.0R, ICON.KEUXGU TP 1AO
HRITE(2,32)

FORMATU"INSERT THETA™)IREAD(Z,/THETA
TF¢RL.GTL2,360 T8 41

TFOICON EN. O AND . JaGT o 1o UM ICONEG.2)
~CALL ANGLECEC2,C1,THETASONL,DNY)
QELZ2nfF [GHI0({ VWS 45 THET A7 1)

GO To 42
IF{ICONEG. D AND Jua o 1o, JCONLEG, 2)
elALL ANULE(CusCI,THEFASDNLISGNLY
DEL2=FIGHLU(VEAGs THETAS T el

= FRUIVALENT LANE DisTANCE CALC.
DFulN+12.#P=12,

DE=SgHT{Uk*DF)

C DELY = DISTanCE CORRECTIUN,

0gUz1429
0021440
col2lagl
Qoo2lag?2
0oU21ngd
co021ug4
oae21455
0oU21440
Q0021448
60l21us0
Job21452
00021453
Qol2iush
gol21lan?
0pd2144C
6062tup2
00021u67
Gov2iuptd
00021470
Gol2lazl
eplb2iara
00021475
Gol2iazs
oQu2lar?
00021478
00021479
00U214a0
0pU2tlagl
Gou2iund
gpb2iag2
60021494

-13-




IF(P=2,3190,191,192 coC2L49%
190 DELSsFIGHLIO(VI1»A412DNsSU3 G TU 61 opb2luge
191 DELI=FIGHIO(VI2,A1,0N25,007G60 TU 61 Qot2lag?
192 IF(P“id,)193,194,195% 0pGzlagt
19 DEL1aFTGHIO(VId, ALt ,DNs5,02164 TU ol d00214g9%
194 DELI=FiGBIO(VIU,A1,DN»S» 002 GO T0 61 ) ) 00021500
{95 IF(P.GT.6,360 T 196 . fou2lsol \
DELI=F1GB10(vissAlrONs2sU)1GH TG 61 opb2iso2
196 DELI1aF [GHIO(VIBy Al BNs5,0) ool21503
€ DEL4 = VERTICAL CORRECTION. 0p0215140 :
61 1F{HE s Qa0 AND BL.EGa0s0R+J NLL1oOR, ICON,NELO) GO TO 3120 0p021511 !
WRITEL2r119) 0p021517 . :
119 FORMAT("INSERT HO')FREAD(Z,/)HD opli2isgd
12¢ IFC(HEYad,48,53 00028514
53 IFCJe6T1.0R,ICAN,NELD) GO TO 110 ) gpuzisyé :
HRYITE(2»14) agt2lsy 7
14 FORMAT("INSERT D5"™) : . 0po2isté
READ{Z2./)D5 soL2l5z0
119 IF(JaEQGe1 vAND, JCON,EQ+2)USeDS+DNNX : 009021521
H3aQ.JHURHE=HE 3 HS 2R 4D I=DL=DSIDUDS - 00021552
CALL DELS(D2,BEL-DELAY - 0002153
H3uB,tH53H3+8, 90621505
CALL DELS(D2sDEL4DL&) . . Qp21526
GD YO 43 gat215u8
LT IF{J+GT. 1, 0R, ICONNELOY GO0 TO 111 . . 00021530
MRITE(2.11) aQCZ21%521¢
11 FORMATI™INSERT DC™) onG2k534
READ(2,/)0¢ 00021536
111 IFCJEQelANDLICON,EQ.2)0C=DC+DNYX 40021537
H3aHE JRUs=HO RO a=HO+HEFD3eDE=NCiDaxig 00021538
Chatl DELS(DZ,DEL.DELY) . . 00021539
HYaH34B, FH3=H5+8, 50021540
CALL DELS(D?»DEL»DLY) 00021541
C DELS = BARRIER COARECTION. 00021540
a8 IF¢BL.EQ.C.)IGD TO 33 90021541
TF(JGT+ L+ UOR, ICONSNESLU ) 601 TC 112 JoC2154H
MRITE(Z2:39) 00021548
19 FORMAT("INSERY H,0B") JpU21570
READ(2+/)Hs08 00021571
DAX=pB ' 00021572
112 1F(JEQ L AND S ICONLEQL2IDB=NB+DNX . : 0p021573
His=HjHUaK=HO}HR3=KOSDI=0E=DBDU=0H Q0021574
CALL DELS(DZ,DEL,DELG) 40021578
HInHI+B,SHE=HS+A, apG21sy?
CALL DELS(D2,D:L.DLE} 00821578
1F(BL=2,333,38,138 00021606
38 TF(JsGTal OR,ICONGNELZB) GU TC 113 vot2ie0?
WRITE(Z2273) 0oU21608
73 FORMAT("INSERT ALPHA™)JRLAU(Z,/)ALPHA ’ 00021610
113 1F¢ICONSEQ.2)CALE ANGLE(CA,C3, ALPRA,DRIURX) 0oU21612
CALL FINBR(VZ5,v210,¥215,A2,0EL0) 00021610
CALL FINBR(VZ25,V210.V215,A2,0067 00023645
C CALC, L50 & L3, 05021650
33 SsDELI+DEL24DELY qol2ieg7
SDELaS+AMAXI(DEL4+DELG =20, )+GELS 00G216%8
SDELT=S+DEL3+AMAXLCOLA+DLO, =204 ) 00021640
Yao, [ 19«VA{J)/54(J) 000214842
UAwVAL ) *SAL JI*SACIIYTANRLYAY Gob21leqt
ALSCAiC »ALRGIOCYUA)=] +«SDEL 000218486
AASVA(LI+DBE sSALY) . Jol2legst
ALLOAZFIGBIO(VALSARGPAA,12,0) qo2ler0
GLLICA=ALSGA+AL 10A 90021672
¥YT=,119+VT{UI/8T{ ) apL2iept
UTaVT( I *TANNCYTI/ST(J} Qod2lavrs
ALSOT=10, %A nGLl0LUT)+65,+50ELT 00021678
AtevY{J)+GE/STLY) 0008214890
ALLOT=FIGBIO(VALsARGSAT,1250) 00021690
OLLOT=ALS0T AL LOT 00021692
IF{e{J1.GT. 0,360 TO 51 00023 pg4
OL10A=DLI0A+2, aguZlpgd
GLLOT=0L10T+u. QoUZ1698
51 CALSO=OBSUM{ALSDALALSOT) : opu2irToo
AL1O=DHSUMIDLLIOA-OLIOT ) opU21vg2
IF(ICONCEQ.13GD TG 974 0oh2iry0
WRITE(2,973)0L104,0L 10T, AL10, INRES Y opuzivy2 .
973 FORMAT("LI1O0A="aFa,0," LIOT="sFa,0s" LIO=",F4,0, 0e021713
=% FOR ELEM. R*»129"™s LANE GRP, B™s12} 00021714
C CHWECK IF ANY MORE LANE GROUPS, ag21749% =
9Ta TF(N.EQ. NG00 T 72 000217486
IF(J.£0.1260 TD &9 00021718 E
ALSCaUBSUM{ALSO,XX) opU2iveu
AL1OR0BSUM{ALLE, YY) 00021722
[F(dsEReM)IGO FO 72 aol2174 °
65 XXeALS0JYY=ALLD Qpb217286
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Je el
IF{NJNE.2)GD TO 70
ONaON+MLD+12,+P3DNK=UN
IFCTCON.GT. OGN TO 938
WARITEL{Z2:333)
333 FORMAT( /" INSERT #2 us¥MIXsST25A%)
READ(Z2s/73Q{) 2 TMINCII» ST, 5ACIIGY TG 98
€ CHECK IF ANY MORE ROAOwWAY ELEMENTS.
72 IF(NRE.EU.1YG6D TO 92
IF(INRELEQ,13G0 TO 67
ALSOeDESUM{ALSU,ROOLY)
AL1D=DHSUM{ALLIO,RADLT)
IF(INRE.LQ,NREVGO TO 92
67 ROOLS=AL50;A00L1=ALLG
INRE=INHE+]

G0 10 93
¢ OQUYPUT RESULTING LS50 & LI10 vaLyEs.
sz {F{icon.EQ, 1360 TO 16l
WRITE(2s23)ALS0,AL1IUsNRE,UNY
23 'FDRyA](/“w*.*wttnwa*ﬁ*t&itc;.i“/"l_ﬁﬂ:",F&,0," LlQav,

wFh 05" DNILTO FLEMENT B"s12s")="pFb, 0/ "wrravnrasrpwnnntparw’/)
{ CHECK 1F ANY MDRE PHGBLEMS TU RE SOLVED,
WRITE( 2426}
26 FORMAT("INSERT 2¢150»=1 FUR CONTIANGE, ITERATL NEW,STQOR™)
READ(Z2,/)1C0OK
TFCICONSGT 1360 T 1BT
IFLIEON)ZB29. 30
39 TF(NRELEQe 1 ANDCNGLE2)G0 TO wud
WRIYE(Z»9L0}
940 FORWAT(/"STTE 00 COMPLICATED TD ITERATE#);uD TO d8
945 TF(RL WL o2 0R,BL.RELZWURJICONYNELUIGD 10 196
WRITF(2,185)
i85 FORMAT{MINSERT GETAYIIREAD(Z2,/)8LTA
199 WRITELZ-141)
tat FORMAT{“INSERT DESIHED LLUYIREADCE,/)ALL0D
OX=0.30ELDNSICO,
T3 OXn=ALLU=AL1OE
IF{ABSCUXNY LT, 13GY 10 162
IF(OFLDNWLT, 2,068 TU 162
IF(OXN#DK LT, 0 )BELUNSSeUEL BN
OXXeSTGN{DELONDINNY
DNNzDNJ+UXX
XXX =[N
[FCREY1aG, 145,146
148 DC=0C+D XX
Xxx=0¢
GO TQ 145
1ué DS=DS+DX4
XXXeD5
145 IF(RL.ER.Q.160 TO 181
DEN=BH+UAXEXXX=DHEN
184 IF(XXXeLEa0.)G0 TO 18O
IF{RL=2«)3151,14G,190
i50 CALL ANGLE(C4,Cl,TRETArOnlsnNK}
151 IF{BL.,EQ,2.2CAaLL ANGLELCH4sCT3s ALPRASDE,DBH)
GO Tg Lud
i49 CALL ARGLE(C2,C121HETASDNL,CNI)
IF(EL.Ed.2.360 10 198
148 DNwUNNIONT=DNN;DX=NKN
[F(BL «NE. 0O, IDA=NBN
i71 JeidInREs]
G0 10 82
158 ALB=ALPHA+RETA
CALL AnGLECC22CTs4LHaUNLs NN
CALL ANGLECC2,C1,BETASONLDNN Y
ALPHA=ALH=HETA
G0 To j4a8
162 1CON=0} TCONR®1
63 To 92
18¢ WRITE{?2,203)
203 FORMAT(™IRY CLNSER 110 Ap1En RESET pF SITL LATAw}
TCON=O
GO YO 29
187 HRITE{2:,17)
17 FORMAT(“INSERT ON")3HLAD(Z»/)ON
DY =DN=UNE
ON1=0N
G Ta 171
28 STQP
ERD
FUNCTION FTIGRIO(VALs ARG LY sk )
DIMENSIUN VALCL)saRG(i)
€ INTERPOLATES UM ELTHER & LINEAW DR SEMILUG GHIu.
€ IN THE fALL» SET J=) FUR LINEAK» sU FUR SEMILGU.

‘0p0z1728

gpG2l7s0
0p021751
ogu2lzse
ggulrsi
op021754
0g0217ss
0pU2) 756
opu21758
00021760
opu21762
gol2ti7Tean
QoU21766
opY21748
0pd2iryd
0p0zZ177d
opd2i77s
0062177
gotz21778
aou2tra2
0p02t7g4
agl217a6
ool2l7al
Uot2i790
cpu2lre2
col2lred
goe21795
Qouzlras
¢p0217197
co02i798
GoU2i799
00021800
cou2ipal
ocgu2iape
0p02land
0gu2iBgs
0pU21e05
Gelziggé
op0zlep?
aguzisaps
00021809
opd21810
opl2ial2
agvetage
00021815
00621816
too218¢8
00021818
Golb2la20
cpl2tgze
coL21823
DoGz2lBza
0gG2lp2%
cpuztazd
04021827
opd21p28
opG21e3o
[i2: 13§
0021832
0QU21833
00021534
opliziaze
ogu21aa7
ga0Z1a318
00214839
00021840
00021843
anl2tagd
Oouelagsd
G00Z184%
Got2lasd
0oi21asl
opld2igse
ogU2lRrS3
ogu21854
agd218s5
agi21asé
00021857
douZ2iaas
dol2lare
Joullage
coU2lage
0olZligoe
0guZlese
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20

22

21

<

20

c

<

T4
75

76
rr

89

86

87

-1

DeAMAXL(AMIRIIDY s ARGIKI IS ARGLL )

IFEDY Gt ARG(E) Y 60 TO 7
WRITE(2,207

FORMAT (M wase ARGUMENT LIMITED AT LOw END s}

HRITEC2+223NY, ARG (1) #ARG(K)

FORMAT("0Y¥=",FlUa2,"™ BRG(I)=",F0422" ARL(KI="2F10,2)

G0 1o A
IF(DY.LEARG(K}Y GO TU 8
WRITE{2,21)

FORMAT{™+#+ ARGUMENT LIMITEDR AT HIGH ENU %wa'')

HARITE(2,22)10Y,ARG( L} #ARG(H)
BC 1 I22sK

IF(BLGT ARG} 60 TO I
IF(J,Faa.l) 60 T 9

FIGB10=a B610(N ) =AL B8 UL ARG(T=1))
FaALDGIUCARGL T ) =ALOGIOCARG(I=1})

FIGR10aF [GRI0+(VALCID=VALCE=L1) ) /FevALCEinL)

RETURN

FIGRIO0=D=ARGCI=t)

FaARGIII=ARG(I=1)

GO TO &

CONTINULE

RETURN

END

FUNCTION DASUM(A,B)
CALCULATES THE DR Sum of A & B,

DB SUMay

TF(ALE, 02 )RFTURN

DBSuMe=A

IF(B.LE++Q1IRETURN

DBSUMe L+ ALDGLOC10,, ** {1l A+ ] 0% e(,1vB))

RETURN

END

SURAROUTINE ANGLE(CAwd» ARG X %MD

FARMAT{"INPUT ANGLE PHYSICL. LY

TFtANGeB.LE,1,57077)ul TU 10

WRITE(Z2+2G2;3570P

ANGEA*ATANLIFANLANG+HI*X/XN)

AE TURN

£ND

SUBROUTINE DELS(D2+DELSOELX)
CALCULATES SHIFLDING €FFECTS.

DIMENSION D2(T7),0EL(7)

COMMON/BLK] /HI»HASHR2 D 04,0

DELX=d¢,

SB2k&/04180=HS/0E

TF{S8D.GT.58)RETYRN

ARSQRT(HI*H3+D1:D3)

BeSQRT{HU+HA+DAxD4E)

0250RT{HS#HS+DE+DE)

DL=A+B~0

IF{OL+LT4+QLIRETURN

OELX=FIGR10{02+DELstLe 750}

RETURN

END

SURROUTINE FINBH(VZS»V2LUrsv2IiS»a2,0LLY)

INFOSSIHLEsCHECK UATA,™)

CALCULATES FINJITE BAHRILK ATIENUATION,.

DIMENSION AP(103,v25010),v210{5U¥»V¥215010)

COMMON/BLK3/RL s ALPRASTHETA
IFtRL=2.374,75476
A=ALPHA/180,

GO TO 77
AZALPHAZ (G0, =THETA)

GO YO 77V

AEALPHA/THETA
[FCALGE Ly JRETURN
[FtA L aldgl 0 89
IF(DELX«GT=8,)60G TN 46&
[FCDELKGT=10.)G0 T B7
VUSFIGHLO(V210a2s 4010010
VLSFIGHLU(Y215542,A4210¢1)
6o Tn 88

DELX=2G.

RETIRN

YUeG,
VL=F1GI0CVP5, A20 A0 2041}
GA TO R
VUsFIGBLOCV2S, A2, 801001
ViFIGBIG(VPL0,A25A0L041)
AL Y+ INTLIO, +4)
AU=AL+, )
BELX={A=AL Y w (vl mvuds{AUSAL Y+ VY
RETURN

END

Ggl21928
soL21¢36
0oCG2lgyb
Jobzlgse
00021956
40G2l940
o02iont
Gol2ig76
cg021¢pé
0oUR2igg6
00021994
00022006
0022016
coQ22026
¢g0220136
dpl22046
coe22056

. 0022046

coo22ore
00022086
coG22006
0o022t46
[HEF SRR
cgo22126
000221136
col22146
6o022156
0022146
00022176
cpbaz2)eé
00022196
0p022204
0p022216
opu22z22
60222213
cgh22pas
000R2225
00022226
00022228
¢g022230
00022232
0022234
Ggo22235
gpo22238
cpt22230
tpl222239
Q0022240
Co022242
Cob2gaqd
do02224¢
00022248
oede2zst
ogpu222%2
apdzazed
0p022260
opu222¢91
ood22293
ap02229%
agdza2zer?
apl2zzes
ogl2zipt
Col2z303
dpt22305
00022306
foC22307
00022341
ep022312
00022313
000221315
ooL223y7
cpo22319
opo2232!
opuezizl
cpl22agh
ogug2azr
opLz2aze
GpuZ2as:
0p022333
0022335
¢p022337
00022339
0ouU223414
0poz2343
0pU22345
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APPENDIX B

EXAMPLE PROBLEMS
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Example Problem 1

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

Each lane group congists of four lanes, separated by a 26-ft median,
depressed 10 ff 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.

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

The objective is tofind the Ljg noise level atthe observer point for the
siven geometry and traffic data. If this 1. exceeds 70 dbA, then deter-
mine the observer distances for the 70 dbA and 60 dbA limits.

The problem would be set up as shown on the data sheet (Fig. B2) and
solved as shown on the facsimile of the computer printout (Fig. B3).

The answer was found to be:

L1 dbA Observer distance, ft
TH 100
70 | 122
60 306

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: TInterrupted flow of 1,500 vehicles/hour with 11 per-
cent truck mix at 45 mph truck and 50 mph car speeds
on the near lane group. Interrupted flow of 1,800 ve-
hicles/hour with 9 percent truck mix at 45 mph truck
and 50 mph car speeds on the far lane group.
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_ Figufe Bl. Roadway geometry for example probleni 1.
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Element No. 3: Same as for element No, 1 except at50 mph truck and
. 55 mph car speeds.

The roadway geometry is illustrated in Figure B4,

The problem heing to defermine the L10 dhA noise level expected at 5L
the observer location. This problem can be set up as indicated on the data :
sheet (Fig. B5) and solved as on the computer printout (Fig. B6) to yield

an Ljg = 73 dbA.
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sokokdck dkokokok dkoloksksk kdololok kolokdok dedolokk dokokokok
* METHAD APPROVED IN PPY 90-2, READ REPART #*
% NCHRP |17. PR®GRAM VERSION N&. S, 9/1/73, *
wkokokk kokdokok kokoiokk kdololok dookkok kloloiok dokokokk

INSERT NRE= # AF ROADWAY ELEMENTS
71+

INSERT N= # @F LANE GROUPS FAR READ ELEMENT # I
12+

INSERT A, TMIX,ST,SA,HE,DN,RL,BL,P,ID FAR LANE GRAUP |
24000,10.55,65,-10,100.3 0,41«
INSERT DEL3,DEL5,DEL?

70,5,0«

INSERT MED

726

INSERT THETA

250«

INSERT U7

5«

INSERT DC

76 4c

L10A= 65, LIOT= 73, L10= 73. FMR ELEM, # 1, LANE GRP. # 1

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

Lioa="65, f10T- 66, LIO= 63, F#R ELEM, # 1, LANE GRP, # 2

]

ok ok ok sk ok g sk e ke skeok sk ok ek

L50= 689, LI0= 75, DNI(Te ELEMENT # 1)= 100,
sk ek s o ek o ok o ook ke ok o sk ok

INSERT 2,1,0,~1 FAR CANTINUE,ITERATE,6 NEW,5TOP
7+

INSERT DESIRED L10O

270+

Sk ok ok ook ok o o ok ok ok ok sk o ok ok

L50= 65, LI0= 70. DNICTP) ELEMENT # )= 122,
ook ok ok A kR ok ok Kok kdok ok Kok

INSERT 2,1,0,-1 FOR CeNTINUE ITERATE,6 NEW ST@P
Tle

INSERT DESIRED LIO

760«

s ok o o e ke ok ok sk ke ke o e ok

L50= 56, Li0= 60, DWNI(TA ELEMENT # 1)z 306,
e e fooke Aotk stk sl ok sk ok

INSERT 2,1,0,-1 FOR CANTINUE,ITERATE, NEW,STAP
7-1¢

Figure B3. TFacsimile of computer printout for example problem 1.
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INSERT WREz # @F RPADVAY TLEMENTS
23 ' -

VMSERT N- ¢ @F LANE GRONPS FAR RMAAD ELEWENT # 1
e _ _

INSERT Q,TYMIX,ST,SA HE, DN, RL,RL,P IN FAR LANE GREUP |
3300,10,50,60,-5,200,3,0,4,1¢

INSERT DEL3,DELS,DELT

72,~5,0« .

INSERT THETA

275«

INGERT HA

25

INSERT IO

7180«

Li0A= 51, LIOT= T7I, LI1D= Ti., F@R ELEM, # |, LANE GRP. # |
INSERT Nz # 2AF LANE GRAUPS FOR RAAD ELEMENT # 2

72«

IMSERT @,T™MIX,S$T,54,4E,DY,BL BL, P, IND FOAR LANE GRAUGP |
7-1500,11,45,50,0,220,3,2,2 1«

INSERT DEL3I, DELS,DELT

72,5,~4,5¢

INSERT ™MED

750 «

INSERT THETA

722«

INSERT HE

T5e

INSERT H,DB

210,180+«

INSERT ALPHA

P52« '
LI0A=- 58, LI0Tz 64, L10= 65, FOR FLEM, # 2, LANE GRP. # |

INSERT #2 Q,THMIX,ST,54
7-1800,9,45,50«
LI0A= 56, L10T= 60, L10= 62, FOR ELEM, # 2, LANE GRP, # 2

INSERT N= # AF LANE GRAUPS FPR ROAD ELEMENT # 3
7l «

INSERT Q,TMIX,ST,SA ,HE,DN,RL BL,P,ID F@AR LANE GRGAUP |
73300,10,50,55,12,400,2,0,4,0+
INSERT THETA
. T2+
INGERT HZ
=T
INSERT DS
7320+
LI0A=z 52, LIOT= 63, L10= &3, FrR ELEM, # 3, LANE GRP, # |

oo e oo ko e o ok ok sk ok ok ok o

L50= &67. LiG= 73, DNI(TE® ELEMENT # 3= - 400,
s okt o ok e ok ok ook ok ok oK

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

Figure B6. Facsimile of computer printout for example problem 2,
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APPENDIX C

ADDITION OF NOISE LEVELS
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