'?g@@éf,u.{ <
Shett ¢
= L

PARALLEL NOISE BARRIER
PREDICTION PROCEDURE

REPORT 2
User's Manual

Fev.l,Nov. 19B7

Prepared for

U.S. Department of Transportation
Federal Highway Administration

Prepared by
Simon Slutsky

June 1987




Technlcel Repert Documentatien Peg

l. Ripurt Ma, 4. Govgrnment drgossion Ha, J. Begiproni’s C-I-J--. Hs.
4. Torle and Subritle 5. Repest Dara
PARALLEL KOISE BARRIER PREDICTIDN PROCEDURE: JUNE 1987
Report 2 Users‘Manual JVT? S=TFerianing OYIeisalUn Coe
Ef'.l B. Parlgrming Organitanian Raport Mo,
7. Auther's)
S. S5lutsky and H.L.Bertoni
P, P-uhrmuﬂn Crgenization Home and Address 10, Work Unit Ma. [TRALIS)
Simon Slutsky
1 E'.l 1 GEQI‘EE Haad . 11. Centract gr Grant He, i
Wantagh N.Y. 11795 DTRSET-B7-P-B1147
13 Tyrreal Report and Peoed Coserrd
12. Spensering Agency Nome and Addrass FINAL REPORT
U.S. Department of Transportation 1R ST
Transpertation Svstemz Center
Kendall Square, Cambridge, MA 02142 14. Sponsaring Agency Code

15. Supolementary Motss =
This report incorporates a model revision of DOT/FHWA Contract

DTFH61-85-P-00290 to include a finite 1ine source option. This
report should be used in conjunction with the companion Report 1.

16, Abstract

This report defines the parameters which are used to input the
data required to run Programs Barrier and BarrierX on a micro-
computer such as an IBM PC or compatible. Directions for setting
up and operating a working disk are presented. Examples of input,
output and running time are presented.

The input template adopted allows for considerable flexibility
in barrier configuration, such as barrier length, tilt, ground
and atmospheric absorption, barrier absorption In strips, finite
lane length including stationary point source, etc.

17. Koy Words 18, Diswribution Stetement

Moise prediction, noise barriers '
parallel barriers, highway noise
absorptive barriers, berms

19, Secuniny Classil. [af this rapart] 0. Security Clossd. (ol thig pgge} 2l Ha. al P-gll 2d. Piicr
Uneclassified Unclassified
1543
Form DOT F 1700.7 (8-721 Reproduciion of cempleted poge autharized

L




PARALLEL MNDISE BARRIER PREDICTION FROCEDURE

REPORT 2 USER"S MANUAL

TABLE OF CONTENTS

1 INTRODUCTION

2 INPUT PARAMETERS, PROGRAM BAPRIER
Parameter Limits Used 1In Program
Highway Lane Dimensions

A-Weight Corrections

Highway Lane Surface Flow Resistance
Barrier ¥—-Locations

Barrier Y-Locations

Barrier Anale

Left Barrier Panel Width

Right Barrier Panel Width
Barrier Reflection Coefficients
Venicles /Hour

Vehicle Speed

Source Hefaht

Source Strength

REeceiver Parameters

. . .
== e B0 ] DN B ) P e

M=

[ B AT o L T T AN B AN B AN AN T AN IS B A I AN RS

.
[0 I

3 OPERATING PROGRAM BARRIER

4 PROGRAM BARRIERX MODIFICATIONS AND EFFECTS

ii

Page

B A A& A S WL WL G w ey R

n




LIST OF FIGURES

Page
Figure | Program Barrier Input-Output 7-10

Figure 2 Program BarrierX lnput-Output 11-15




PARALLEL NOISE BARRIER PREDICTION PROCEDURE

REPORT 2 USER"S MANUAL

1. Introduction

The purpose of this report is to define and discuscs the
input parameters used in Programs Barrier and BarrierX and to
describe the manipulation of the programs te obtain output.We will
proceed by defining first the input parameters In the order of
their appearance In the input file BF1 (Barrier File 1) and then
the additional parameters that appear in the input file BFILX in
Program BarrierX. Samples of the relevent files appear in the
text below.

1t is assumed that the user will have at his dispesal a PC
or compatible microcomputer (with math coprocessor) and a compl led
program diskette for one program or the cther {(or both). A text
editor will also be required in order to make entries in the input
files. {The authors used 1BM Personal Editor; Edlin was not
convenient.) Computer array sizes have been kept small so that
machine reguirements to run the compiled programs are minimal;
only a single disk drive and 512K of RAM are needed. However, if
+he user wishes to modify the programs {which are compiled in
IBM-Ryan MacFarland Professional Fortran) then a hard disk and
640K of RAM is desirable. Listings are provided in Volume 3 of
this report.

1t is strongly recommended that backups of the program and
especially of the input file be prepared, and that the “"ecurrent"
version of file BF1.DAT (which must incorporate each data change)
be printed cut immediately after each run. The time and date of
the run is printed automatically on the run output, so that a
complete record may always be kept.

2. Input Parameters, Program Barrier

2.1 Parameter Limits Used In Program The parameters
listed below are inputs in file BFI which serve as maximum values
of corresponding indices, defined iIn comments immediately follow-
ing each parameter. Specifying these maximum values thereby
limits the number of computation cycles in a given program loop.
1t ts readily seen that indiscriminate use of the maximum size of
each of the parameters accomodated by the program can result In
correspondingly long running computations.

NNR ; The total number of receivers input at one

time on one side of the highway. Note on the input
£ile under "RECEIVER PARAMETERS"™ that NR (the recelver
number) can take eon all values from | to NNR. NHR, In
turn can range from | to a maximum of 20. The program
carries out a complete analysis and prints out results
for each valus of NR before proceeding with the next.
Consequently the running time will be proportlional to
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MMNR (as well as to other parameters,as discussed
below). :

MNLAN ; The total number of traffic lanes {lane

number MR} on the road in both directions. Provision Is
made in the input format for a maximum of 10 lanss as
will be nocted on the fnput file under VEHICLES/HOUR and
VEHICLE SPEED. ;

MNNST ; The total number of source types (source

tyvpe number NST) on a gliven vehicle. Provision 1s made
for a maximum value of 3 to accomodate tire, drive
train and exhaust sources. When discrete source data
are unavailable, then merged data mav be used. Unused
table entries need not be blanked, but used entry rows
must be arranged among the first NST rows.

KNV 3 The total number of vehicle typecs (vehicle
type number NV} on the highway. A maximum wvalue of 5
fs accomodated.

NNZ ; The total number of zones (zone number NZ7).

& maximum value of 6 may be input. In the case of
+ilted barriers it will be found that the higher order
reflections represented by the larger values of NZ do
not exist and so make no contribution to the final
levels. But the program does have to test for exist-
ence and so the running time may be increased. In the
case that both barrlers are wvertical, the reflections
will generally exist, but the higher crder reflections
may still become small in the case of large roadway to
recefver distance ratio, as well as for very absorptive
walls. When ne rear barrier is active In the case of a
particular receiver, then NNZ = | can be specified. 1f
no front barrier s In effect, then NNZI = 2 can be
specified.

SHFLAG ;3 An integer, either 0 or 1, depending on
whether the shoulder should be treated as soft or hard,
respectively. I1f soft, then the pavement-wawvside
fmpedance discontinuity will be at the pavement-
shoulder junction. If hard, then the discontinuity
will be at the shoulder-terrain strip Junctlion. (Any

of these strips can have zero width.) Only one pavement
to wayside discontinuity can be accomodated.

Highway Lane Dimensions

LANW : Width of each lane

MEDW : Median width

SHW!. : Width of left shoulder (closest to receiver)

SHWR : Width of right shoulder (furthest from
receiver) 3

TSuWL : Width of left terrain strip

TSWR : Width of right terrain strip




¥L1,2; Y-coordinates of lane endpolints: (YL1 > YL2)
These parameters fix the length of the lane segment,
which can take on any finfte value. |t should be noted
that the LEQ w!l! decrease with subtended segment
angle.

2.3 A-Height torrect1cns in dB It |s assumed that this
entry will not be chanaged. The wvalues are standard.

2.4 Highway Lane Surface Flow Resistance This para-
meter has a tyvpical range of 100000 Ns/m" +to 400000 stmh

for grassy terrain, and up to several orders of magnitude great-
er for PCC. A wvalue of 150000 is suggested as a reasonable de-
fault value for grass on the terrain strip, median and wayside.
A default of 1,000,000 is suggested for a soft,porous asphalt
shoulder. The user is referred to the Bazley and Delansy paper
{ref. 6) of Report | for further discussion.

SIGT ; Terrain strip flow resistance
SIGS ; Shoulder flow resistance
SIGM : Median strip flow resistance
51GP ; Pavement flow resistance
2.5 Barrler X-locations Refer to Figure 3.1 of Report
1. 1t will be noted that the preogram geometry is so orfented that
¥Pl= ¥P2 = 0.0, XP3 = XP4 = the total width between barriers.

2.6 Barrier Y-Locations Refer to Figure 3.1 of Report |
These parameters fix the plan location of the barrier bases. 1f it
is desired to investigate a case where either the near barrier
or the far barrier or both are absent, then it is only necessary
to choose very large values of the Y s (compared to the receiver
to0 roadway distance), and small barrier lengths.

2.7 Barrier Angle Refer to the elevation section of
Figure 3.1, Report 1.

PHILD 3 The tilt angle of the left (near) barrier,
assumed to be tilted outward away from the road.

PHIRD : The tilt angle of the right (far) barrier,
assumed to be tilted ocutward away from the road.

2.8 Left Barrier Panel Width It is assumed that each
barrier reflection surface |!s divided into 3 panels. Each panel Is
identified by an index, JFLAG, which is an integer !,2 or 3. JFLAG
equal to | lidentifies the lowest panel, and 3 ldentifies the top.

WPL(JFLAG) : The width of panel JFLAG on the left
barrier; JFLAG = 1,2,3 .

2.9 Right Barrier Panel Width Same dlscussion as

above. .
. WPR(JFLAG) ;3 The width of panel JFLAG on the right
barrier.




2.10 Barrier Reflection Coefficients These coeffi-
clents, BRFLL (Barrier ReflLection Left) for the left barrier and
BRFLR for the rlight barrier, are dependent on the octave band
index, JOCT, and the panel index JFLAG. The input format
therefore consists of two 3 % 8 arravs, one for each barrier :
JOCT going from | to 8 and JFLAG going from | to 3. In Program
Barrier ft is assumed that the absorptive material will be tested
using a random incidence method to cbtain absorption which is
randomly averaged over fncidence angle. The manufacturers data
for barrier test panels (3" fiberglass with 1.5 mil poly facing)
was measured using a normal Inclidence procedure. Although they do
not entirely satisfy assumptions, the data should give reasonable
results, so they are reproduced in BFl as default entries.

2.11 Vehicles /Hour, VOL{NLAN,NV),{(Volum=), is an array
with arguments NLAN (lane number} and NV (vehicle type number).
There is room in the input table of BF1 for 10 » 5 elements, but
ff not all elements are used, this should be reflected In the
values of the limiting indices NNLAN and MNV. A reminder to this
effect is noted on the input format as NOTE A.

2.12 VMehicle Speed, SPD{NLAN,NVY), is entirely analogous
to VOL and the same comments apply.

2.13 Source Height, SH(NV,NST). is an array which
depends on the vehicle type index NV, and the source type Index
NST. NOTE A, referring to limits on array size, applies.

2.14 Source Strength, LS{JOCT,NV,NST), is an array
which depends on vehicle type Index NV, source type index NST and’
the octave band Index JOCT representing the 8 coctave bands from 63
Hz to 8000 Hz. The default values presented on the input file BFI
are estimates for vehicles travelling at 55 mph and can In no
sense be considered as "standard". The user will have to have
avallable dats for his or her special conditicns of traffic. No
attempt was made in this input to separate exhaust from drive
train noise.

2.15 Receiver Parameters ; A maximum value of 20
receivers can be accomodated.

AXR(NR) ; X coordinate of receiver NR
AYR!NR} : Y coordinate of recefver NR
AZR(NRY ; Z cdnrdinate of recefiver NR

AZRG(NR) ; Z coordinate of the ground surface under
receiver NR

ASIGG{NR) ; Flow resistance of the éround under
receiver NR :

ATMOSPHERIC ABSORPTION ;dB per 1000 feet




TABLE OF ATHMOSPHERIC ABSORPTION 3 Thi=s table (s not
part of the fnput template, It is merely located here
to facilitate entry of data for the correct humidity.

3 Operating Program Barrier

o Format a diskette and copy the proaram diskette to
it. This should be vour working disk.

a JInstall a text editor program on the working disk.
This editor should not take up meore than 75 Kb 1F It f=
to reside on that disk without exceeding capacity. An
alternative {s to install the text edlitor and any
backup file records on a8 second disk, and copy the
worked up data fille to BFl on the working disk.

o Modify input file BF]l as required, using the text
editor as noted above.

o Place disk imn any drive. Type GO {(ENMTER). The
program title will appear followed by the prompt:

o Type TRIAL( ENTER). After some short activity of the
disk drive, there will be no apparent activity unti]
the output is printed to the screen. If several (NNR)
receivers are specified the compute-print cycle will
repeat until all computations are complete. This will
be indicated by the statement "Execution Terminated: 0"
The "0" indicates no errors or exceptions encountered.

o 1f the output extends over more than on screen, set
the printer to "echo" the monitor.

o In order te halt the computation press (simultaneous-
ly) CTRL-BREAK. This will result in a break message.
Then press F6 (ENTER) to get back to the DOS5 prompt.

o The computation cycle time between printouts noted
above is about 8 sec x NNR x NNLAN x NNST x NNV x NNZ
on an AT. It is suggested that short runs be tried be-
fore any really long ones.

o A combined output-input rum for PROGRAM BARRIER fis
seen on flgure 1 as an example of a simple case. As
noted from the time markers, this run took 11 seconds
for the third receiver and only 7 for the second.

4 Program BarrierX Modiflcations And Effects

The only Iimportant differences between this program and the
one discussed above are the name of the [nput file., BFILX.DAT, and
the barrier absorption treatmentj that is, the tables of reflect-
ton coefflcients are replaced by tables of complex impedance, and
the panel widths (WPL,WFR)} are replaced by the distances of the
panel discontinuities from the bottom edge (HEDL ,HBDR). It will be



noted on BFILX that both real and imaginary parts are reguired.
The default values presemted !n BFILX correspond to the same
material sample as that in BF1.DAT .

Running the program is the same as for BARRIER; the key
word for startup is TRIAL.

Imbedded in BarrlerX is a means for recording the octave
band LEQ wvalues and the LEQAWT for each recelfver in a runm, on
an output flle called QUTX. [f outputs from a series of runs
are to be collected, then each output must be copied over to a
different named file Immediately after each run and file QUTX then
erased. If OUTX is not erased before executing a run, an error
message will be displaved to the screen. (A convenient way to
remember to erase OUTX is to write a small macro to the text
editor which will first erase OUTX and then immediately call up
BFILX.DAT for the mext modification.) This output device is
inactive on Version 2.1 but can be activated by removal of the
comment symbols C in column 1, lines 70 and 209 of subroutine
BARIERX.FOR and line 149 of COMPUTX.FOR . Those subroutines will
then have to be recompiled and linked. The file writing
capability is very useful when much data is to be collected and
stored or when tables of output are to be created. Other file
saving procedures are also undoubtedly to be found in the
microcomputer literature. MNote that the file erase procedure is
necessary using the [IBM Professional Fortran Compiler, but can be
circumvented with Microsoft Fortran.

An example of a run for parameters corresponding to the
BARRIER case is seen in figure 2. The outputs are very similar
to those for the BARRIER case, (consistent with the discussion in
Section C of Report 1), with differences that could be either
positive or negative. The running time of the two programs is seen
to be about the same .



‘Bar7H.DAT wversion 2.0 - absorptive barrier)’

L L

¥ £

"PARAMETER LIMITS USED IN PROGRAM; INPUT ARRAYS MAY EXCEED THESE”

“NNR " NNLAN  NNST NNV NNZ SHFLAG”
3 | i | 6 1
"HIGHWAY LANE DIMENSIONS®
‘LANW  MEDW SHWL SHWR TSWL TSWR . YLI YL2="
10. D.0 70. 60. 0.0 0.0 10000 - 10000

*A-WEIGHT CORRECTIONS IN dB®

* AWT(OCT)=" =262 -16.1 —8.6 =3.2 g.0 1.2 1.0
"HIGHWAY LANE SURFACE FLOW RESISTAMCE”

*SIGT SIGS S1GM SIGP="*

|.E+10 1.E+10 1.E+10 1.E410

“BARRIER X-LOCATIONS ;NOTE XP1=XP2,XP3=XP4-
‘XP1 = XP2Z ; XP3 =  XP4=' :
0.0 0.0 150. 150.

“BARRIER Y-LOCATIONS’

"YPI YP2 YP3 YP4="

10000. -10000. 10000. -10000.

‘BARRIER ANGLE (OUTWARD), IN DEGREES”

“PHILD PHIRD="

5. 5

“LEFT BARRIER PANEL WIDTH ;JFLAG=PANEL NUMBER FROM BOTTOM~”
"WPL(JFLAG)=" 5.0 5.0 5.0

"RIGHT BARRIER PANEL WIDTH’
"WPR(JFLAG)=" 5.0 5.0 5.0
"LEFT BARRIER REFLECTION COEFFICIENTS’
‘BRFLL{JOCT,JFLAG)="

* JOCT= 1 2 3 4 5 6
* JFLAG=1" .75 .68 .55 .24 .22 .25
* JFLAG=2" .75 .68 .55 .24 22 .25

*JFLAG=3" .75 .68 .55 -24 22 - 25
‘RIGHT BARRIER REFLECTION COEFFICIENTS®
‘BRFLR(JOCT,JFLAG)="

*JOCT= 1 2 3 4 5 6

‘JFLAG=1" s 1D .68 .55 .24 -22 ol
*JFLAG=2" G .68 .55 .24 .22 -l
‘JFLAG=3" « 715 .68 55 .24 28 «25

L L

Filgure 1. Input Template For Barrler

.45
.45
.45

-45
.45
.45

sl
.10
.70
.70

EJ
.70
.70
.70



*VEHICLES/HOUR IN LANE" NLAN AND F
r——L1M1TS OF - INDICES ( NNLAN, NNV)

*\VOL (NLAN,NV)="

"HMLAN= l
FNV=1" 601. .
"NV=2"° 603.
‘NV=3"’ c.
NV=4" i 1
TNV=5" 0.

L *

*VEHICLE SPEED,HMPH
“SPD(NLAN,NV)="

"MLAN 1

NV=1" 55.
"NV=2" 55.
NV=3"* D.
"NV=4" 0.
*HNV=5" 0.

[ r

*SOURCE HE1GHT,FOR VEHICLE TYPE

*SH(NV,NST)="

V= L

*NST=1" 5.0
FNST=2" 2.0
*NST=3" 1.0

L L

*SOURCE STRENGTH, IN dB (UNCORRECTE
+—_W1TH DEPENDENCE ON SOURCE TYPE NST,

2
602.
604.
0.
0.
0.

IN LANE NLAN

2

OO0 00 oW

55.
55-

0.
0.
0.

*LS(JOCT,NV,NST)="

* JOCT= 1

‘NV=1 NST=1" 65.7
‘NV=2 NST=1" 67.7
‘NV=3 NST=1" 69.7
‘NV=4 NST=1" 0.0
‘NV=5 NST=1" 0.0
‘NV=1 N5ST=2" 56.1
NV=2 NST=2° 58.1
‘NV=3 NST=2' Tl D

‘NV=4 N5T=2"° 0
‘NV=5 NST=2' U]
‘NV=1 NST=3° 0
‘NY=2 N5T=3" 0.
‘NV=3 NST=3' 0
‘NV=4 NST=3' O
‘NV=5 NST=3" 0

¥ >

5

MW oM
Lo T v LV

2
60.9
62.9
64.9
0.0
0.0
56.2
58.2
62.8

oo

oo o
ooDooooo

oDoo0OoWw

*

4 5 &
o 0. 0
0 0. 0
0. 0. 0
0. 0. 0
0. 0. 0

AND VEHICLE TYPE NV. SEE NOTE

cooOoDoL
oooooln

-

NV AND SOURCE TYPE NST.

mbeoWwW
e o I e -
o0o

i
.D
.0

3 4
62.5 62.6
64.5 64.6

66.5 66.6
0.0 0.0
0.0 0.0

56.3 56.4

59.3 59.4
66.0 70.6
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

Figure 1 Continued
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5
67.3
€9.3
71.3
0.0
0.0
56.5
59.5
78.8
0.
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VEHICLE TYPE NV.
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8 9 1

0. 0

0. 0.

0. 0.

0. o

0. 0

Jﬁl [

B 9
0. 0.
0. 0.
0. 0.
0. 0
0. 0.

SEE NOTE A’

oo o0

oOooOo00

OR VEHICLE TYPE NV. NOTE AENTER VALUES-- -

IN FREE SPACE—--'

SEE NOTE A’
6 7
62.7 55.9
64.7 57.9
66.7 59.9
0.0 0.0
0.0 0.0
56.6 56.7
59.6 59.7
75.0 70.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0



*RECEIVER PARAMETERS. *

’ AXR{NR) AYR(NR) AZR(NR) AZRG(NR) ASIGG(NR) -
‘NR=1* =75, 0. 5.0 0. 1.E+10
*NR=2" -150. 0. 5.0 0. 1.E+10
"NR=3* " -300. 0.0 5.0 0.0 1.E+10
‘NR=4’ -160, 0.0 5.0 0.0 1.E+10
*NR=5* =-200. 0.0 5.0 0.0 1.E+10
‘NR=6* -250. 0.0 5.0 0.0 1.E+10
*NR=7* =320. 0.0 5.0 0.0 1.E+10
*NR=B" -400. 0.0 5.0 0.0 f L E+10
*NR=9* -500. 0.0 5.0 0.0 1.E+10
‘NR=10" -5640. 0.0 5.0 0.0 1.E+10
‘NR=11’ -800. 0.0 5.0 0.0 1.E+10
‘NR=12" -1000. 0.0 5.0 0.0 1.E+10
*NR=13" -1250. 0.0 5.0 0.0 1.E+10
‘MR=14" —-1600. 0.0 5.0 0.0 1.E+10
*NR=15" -2000. 0.0 5.0 0.0 1.E+10
‘NR=16* -2500. 0.0 5.0 0.0 1.E+10
‘NR=17" —-3200. 0.0 5.0 0.0 1.E+10
*NR=18" —4000. 0.0 5.0 0.0 |.E+10
‘NR=19° —-6400. 0.0 0.0 0.0 1.FE¥10
"NR=20*" -8000. 0.0 0.0 0.0 1.E+10

r #

“ATMOSPHERIC ABSORPTION; dB PER THOUSAND FEET”
‘JOCT= 1 2 3 4 5 6 T B’
"ATMOS(JOCT)=" .06! . 183 .388 .597 1.02 2.54 B.52 31.26

LA LR R R R AR RS R R R R R R R R Y I R R R R F E E TR R s

TABLE OF ATMOSPHERIC ABSORPTION, dB/1000 ft.
(placed here for easy transfer to data block above)

JOCT= H 1 2 3 4 5 6 7 B8
REL. HUM.,% |
10 i -107 . 193 « 369 1.01 3.45 11.70 31.00 '55.30
20 i 092 .202 .331 -997 1.56 2 +3 19.00 58.75
30 i .074 « 197 . 365 .563 1.14 3.33 11.90 42.25
40 i =061 . 183 .388 -587 1.0 2.54 8.52 31.26
50 i .051 . 165 3935 .643 1.00 2.18 6.75 24.50
60 i «D43 . 150 .391 -6B6 1.03 2.00 5.71 20.91
¢ <033 «.123 . 365 . 746 I=3 1.89 4.63 15.44

80

Filgure 1 Continued



C:\IBMFOH>trial

DATE - &/ 1/1987
TIME = 11:35:20

NR= 1

DCT= 1 2
LEQ= 57.68 50.91
LEQA= 31.48 34.81
LEQAWT= 50.66
DATE 6/ 1 /1987
TIME 11:35:27

NR= 2

OCT= 1 z
LEQ= 56.34 50.13
LEQA= 30.14 34.032
LEQAWT= 49,88
DATE = &/ 1/1987
TIME ¢« 11:35:38

MR= 3

OCT= l 2
LEG= 54.22 48.15
LEQA= 28.02 32.0%
LEQAWT= 47.96 -

Execution terminated

Output For Above Case

3 4’ g
48.90 46 .82 48. 10
40.30 43 .62 48.10
AT

3 4 5
49.38 45.53  47.4})
40.78 42 .33 47.41

17

3 4 5
' 47.83 45.10 44,91
39.23 41.90 44.91

0

Figure | Completed

10

39.55
40.75

38.32
39.52

36.0!
37.21

3133
32.33

2R .37
277537

22.86
23.86

18.38
17.28

14.43
13.33



"BARRIERX DATA INPUT TEMPLATE BFILX.DAT-SAMPLE CASE”

"PARAMETER LIMITS USED IN PROGRAM; INPUT ARRAYS MAY EXCEED THESE®

*NNE MNHL AN NNST NV MNZ SHFLAG®
3 | 1 | & ]

"HIGHWAY LANE DIMENSIONS”

LANW MEDW SHWL SHWR TSWL TSWR Y] Yl:2="
10, 0.0 70, T0. 0.0 0.0 10000 -10000
"A-WEIGHT CORRECTIONS INM dB’

"AWT(OCT)y="* —-265.2 =16.1 -8.6 =3.2 0.0 | it Lkl =124

"HIGHWAY LANWE SURFACE FLOW RESIESTANCE”

"SIGT S1GS S1GM SIGR="

1.5E+6 | .0E+7 1.5E+6& 1.0E+B

"BARFRIER X=LOCATIONS ;MNOTE XPI=XPZ , ¥P3=¥P4"

*XP1 = XPZ : XP3 = ¥P4q="

0.0 0.0 1on. 1ag,

"BARRIER Y-=LOCATIONS®

=5 YRZ b=k | YPd="

1o00o.  =19000, 10000, -=10000.

s

"BARRIER ANGLE (OUTWARD}), IN DEGREES’
"PHILD PHIRD="'

3. 5.

"HEIGHT OF LEFT BARRIER IMPED. DISCONT.:JFLAG=FANEL NUMBER FROM BOTTOM"
*HBDOL (JFLAG)=" 5.0 1g.n 15.0

"HEIGHT OF LEFT BARRIER IMPED. DISCONT.-

"HEDR(JFLAG)}=" 5.0 10.0 15210

"LEFT BARRIER IMPEDANCE (NORMALIZED)"

*JOCT= l 2 3 4 5 & 7
*JFLAG=1"

"REAL IMPED’ 3.51 3.5 £ Fagelo pe 2.50 PO 4.24
*1MAG IMPED’ -4.85 -4 .85 =309 -0.69 -0.32 0.63 1.45
"UFLAG=Z"

"REAL IMPED’ o] 351 2:01 Fa 3 250 27T 4.24
"IMAG TMPED' =4 .Bh —4 .85 =#A.09 -0.69 -0.32 0.63 1.45%
"JFLAG=3"

"REAL IMPED’ 3.51 3.51 Z:01 2.53 2.50 277 4.24
"IMAG IMPED" -4.85 =4 .85 -3.09 -0.69 -0.32 0D-63 1.45

" -

Figure 2 Input Template for BarrierX

Bl




"RIGHT BARRIER

"JOCT=
"JFLAG=1"
*REAL IMPED"
*IMAG IMPED"®
"JFLAG=2"
"REAL IMPED’
*IMAG IMPED®
"JFLAG=3"

"REAL IMPED’
*1MAG IMPED”

r I

"MEHICLES /HOUR

f==LIMITS OF

NOL (MNLAN, NV ="

“NL AN=
“NV=1 "
"NV=2°
‘NV=3"
‘NV=4°
JMIU__:E.-

L L

"WVEHICLE SPEED,MPH
THPDINLAN,NV)}="

"NLAN

!NV__-_jP
NV=2°
"NY=3"
TNV=4"
*NV=5"

[ L

= N |
. s

Do om™mm M

Do oW —
LR T ¥ BT |
o R e T TR R LAY
oo e AR

.51
-85

=51
.85

5]
-85

Lo o o B B o LB

LANE MNLAN

o o e 8 s B e B0

Qoo oW

IMPEDANCE (NORMALIZED) "
.01
.09

0l
.05

.01
.05

e R e T v R o B e Y

-

=0, 69 =032

o S a8 Y e BT

4 B 6 T
253 250 207 4.24
-0.6% -0.32 D.63 .45
2.53 2.50 2.77 4.24
-0.6%9 -0.32 0.63 1.45

Z=53 2550 2.77 4.24
0.63 .45

oo om
o B e v I e B o BN
oo oo00 M

OoQoOO oM

AND VEHICLE TYPE NV. SEE NOTE A *

sooeow
s
SatnCiay
gEopao
coppon

-

"SOURCE HETGHT FOR: VERICLE TYPE NV AND SOUREE TYRE N5T: SEE NOTE A*

"EH(NV,NST)}="
"MV =

TNST=1"
NST=2"
*NST=3"

F

— 3 AN -
e L e B o |
N o
o o B

n

s o w

o B Y WY

Figure 2
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ooo

Continued

oDOoOo0Oo 0

Do obOoo

Br

.24
.45

.24
.45

.24
.45

IN LANME NLAN AND FOR VEHICLE TYPE NV. NOTE A:ENTER VALUES——
{NNLAN NNV



"SOURCE STRENGTH,

*——WITH DEPENDENCE ONW SOURCE TYPE NST,
"LS(JOCT \NV,N5T) ="

"JOCT=

NV=1 NST=1"
TNV=2 NST=1"
*NV=3 NST=1"
"NV=4 NST=]"
NV=5 N5T=1"
"Ny=1 NST=2"
"HNVY=2 NST=2"
TNV=3 NST=2"
"NV=4 NST=2'
"NV=5 N5T=2"
HNV=1 NST=3"
‘NyY=2 NST=3°
*NV=3 NST=3"
"NV=4 NST=3"
*NV=5 NST=3"

"RECEIVER PARAMETERS.
‘ AXR({NR) AYR(NR)

"NR=1" =75,
"MNR=Z2"
"NR=3"
*NR=4"
"MNR=5"
JNR=EF
"NR=T7"
"NR=B"
"NR=9"
"NR=10"
‘NR=11"
‘MR=12"
"NMR=13"
"NR=14"
NR=15"
‘MR=16"
"NR=1T7"
"MNR=18B"
"HR=19"
"NR=Z20"

* "

-150.
-300.
0

Lo T o O e 0 e o O e e s 5 e T o e e e e e
oo OoOOoODOoDLROoOOoO00

*ATMOSPHERIC ABSORPTION;

FJOCT=
*ATMOS (JOCT) ="

1
657
67,7
£9.7
0.0
0.0
56.1
a8.1
71.3

L Y o L T o B 0 B

(o I i T o T e 0 e |

—

-

- Ll

OO oOooOoS oo oo O oD Oo o000 o

OO oOOoOoO D0 oD D000 0 000000

!
2061

o I e T e IO . e 0 e I e I R e B s [ o I o O e o R 0 SR

2
60.9
628
64.9
0.0

0.0

56.2
58.2
62.8
12

o I e Rl o {08 e e B
o B Bl o [ o [ e

I

OQoDoDDOoOOoODDooQoDooOoRonD 0ol

(

wanon =

L
o

oy
tad

F

2
62.5
64.5
66.5
0.0
0.0
55.3
b [P
66.0

o0 Q000
foee B e K B e 8 o L o

MR} AZRG(NR)

4
&2.6
64.6
6E6.6

5
67.3
9.3
T3
0.0
0.0
56.5
59.5
8.8
0.0

oo o
oDoODDOoOo

ASIGG(NR) -

0. 1.0E+1D
i, 1.0E+1D
B.D 1.0E+10
G.0 0.0
Q.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 .0
n.n 0.0
0.0 0.0
0.0 0.g
0.0 0.0
0.0 0.0
0.0 0.0
Q.0 Q.0
0.0 0.0
0.0 0.0
PER THOUSAND FEET®
3 4 5
.3BH 597 1.02
igure 2 Continued

IN dB (UNCORRECTED FOR A-WT) AT 50 FT.

IN FREE SFACE—-"

&
62.17
64.7
66.7
0.0

0.0

56.6
59.6
5.0
0.

o e o B ] o
m i w18 o i o o ] e B

VEHICLE TYPE NV. S5EE NOTE A"

5
55.9
A
59.9
0.0

0.0

56.7
ke
70.0

 con 2 8 6 i B e T e
oCDoO0DoOoO0D

e 21

(KT
(kY

Ef
49.0
51.0
53.0
0.0
0.0
£6.8
59.8
64.0

oD Do o000
o e T o e e T S



!1!ﬂiﬂtliltrﬂ.nl--l'ii'!ﬂl'lﬂ!ﬂﬂhrirnnwlnrhn—---npngncr.nq'.uuu'-gg||.‘.-

TABLE OF ATMOSPHERIC ABSORPTION, dB/1000 ft.
(placed here for easy transfer to data block above)

10 T 1 1 13 . 369 1.01 3.45 11.70 31.00 55.30
20 i .092 . 202 - 331 - DT 1.56 5031 19200 EBB.75
30 - 7 B WL . 365 .563 1.14 3.33 11.90 42.25
40 R o 3 183 . 388 « 297 .02 2.54 8.52 31.26
50 R ¢ | . 165 . 395 .643 1.00 2.18 6.75 24,50
60 v .043 . 150 -391 . 686 1.03 2.00 5..11 20.91
BO ¢ =033 123 . 365 .T46 | 5 o 189 4.63 15.44

Figure 2 Continued
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output For Above Case

L BRARETERY St 1ol

DATE - 12/16/1987

TEME = 14:47:22

NE= !

OET= 1 2 3 4 5 (3 7 a
LEQ= 57.58 50.73 48.51 46, 29 47 .46 3B.92 320.45 17.25

LEQA= 31.38 34.63 3a,9] 43,09 47.46 40,12 31.45% 16.15
LEQAWT= 50.08

DATE = 12/16/1987

TIME = 14:474:31

MNR= bl

QET= i Z 3 4 5 & 7 B
LEQ= 56.25 49,98 4913 45,03 46,84 AT TS 25.53 13.27

LEQA= 30.05 33.88 40.53 41.83 46 .84 38.95 26,53 12,17
LEQAWT= 4% .38

DATE = 12/16/1987

TIME : 14:47:42

NR= 3

OCT= | 2 3 4 5 & 7 B
LEQ= 54,14 48.03 47.64 44 .80 44.37 i5.52 22.10 2.28
LEQA= 27.94 31.93 39.04 41.60 44,37 3I6.72 23.10 1.18
LEQAWT= 47.55%

Execution terminated : 0

C:\BARRIERX>

Figure 2 Completed
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