T ST U TR PO

e

Yoy -

T e

prar

AT i D SRR w1y

z(,;;.:s-i::"“'-—.—--—‘ .

i PSR

R

Y

V.
et

LA FL -0
T - 14

IBM 360/SYSTEM BATCH VERSION OF
HIGHWAY CONSTRUCTION NOISE MODEL

QOctober 1981

Office of Noise Abatemnent & Centrol

U, 5. Environmental Protection Agency
Washington, D. C. 20460

£



R e

s

e A e, -
il

r~

(J

A G - Of
T A -4/

TECHNICAL REPORT DATA

tPlvase read tnstructions un Hie reccrse befure comnpleting)

1. REPORT NO. 2. 3. RECIPIENT'S ACCESSION NO,
EPA 550/9-8-314-C o
4 TITLE AND SUBTITLE 5. REFORYT DATE
IBM 360 / Systermn Batch Version of Highway Construction June [38I
. 6, PERFORMING ORGANIZATION CODE
Noise Modet ‘
7 AUTHOR{S) 8. PERFORMING ORGANIZATION REPOAT NG,

Kenneth J, Plotkin WR 8|-22

9, PERAFORMING CAGANIZATION NAME AND ARDRESS 13. PROGRAM ELEMENT NO,

Wyie Laoboratories/Wyle Research .
2361 Jefferson Davis Highway, #404 11 CONTRACT/GRANT No.
Arlington, Virginia 22202 DOT-FH-11-9455

12, 5PONSORING AGENCY NAME AND ADDAESS

13. TYPE OF AREPORT AND PERICD COVERED

U.5, Environmental Protection  U.S, Department of Trans- Final

Agency, Office of Noise Abate~ portation, Federal Highway ['& SFONSORING AGENCY coDE

ment & Control (ANR-471) Administration, Washing-
Washington, D.C. 20460, aond  ton, D.C, 20590

18, SUPPLEMENTARY NOTES
Completed under an Interagency Agreement jointly sponsored by both EPA (Office of Noise

Abatement and Contral) and FHWA.

16 ABSTRACT K
This study investigated the noise associated with highway construction activities. |t involved
the identification and examination of: highway construction gctivities, noise characteristics
associated with highway construction activities, availability of highway construction noise
abaterment measures, demonstration of construction site noise cbatement measures, and
development of a computer-based mode! for use as a tool fo predict the noise impact of
construction activities and to plan mitigation measures. The model was deveioped for use on

the FHWA computer (IBM 360).

A total of seven reports were prepared in this study'and have been released for public
distribution,

This report provides additional information to the Part B report on the highway construction
noise model installed at DOT's Transportation Computer Center on an IBM 380 computer, It
delineates the differences between the version of the model as installed on the 1BM 360 and
the two models (HINPUT and HICNOM) operating on the Wyle Computer (PDP-11), The report
has additional user's manual information for use on the |BM 360, o programmer's manual
describing changes in going from the PDP-11| to the IBM 360, and o malntenance manual.

KEY WOADS aND DOCUMENT ANALYSIS

. DESCAIPTOAS

b.IDENTIFIERS/OPEN ENDED TERMS |6 <OSATI Field/Group

Highway Noise Model
Construction Noise Model

16, SECURITY CLASS (7411 Report) 21. NQ. OF PAGES

18, DISTRIBUTION STATEMENT
Unelassified

Unlimited
20.5ECURITY CLASS fTHis page) 22, FRICE

Lnclassified

EPA Forin 2220:1 (873}



~
IBM 360/SYSTEM BATCH VERSION OF

HIGHWAY CONSTRUCTION NOISE MODEL

October 13981

Office of Noise Abatement & Control
U, 5, Environmental Protection Agency
Washington, D, C. 20460

)

- - e ¢ s et T B - o, St T s e S TR ¢ e



~

9

This report has been approved by EPA for general availability. The coptenis of this
report reflect the views of the contractor, who is responsible for the facts and 'the
accuracy of the data presented herein, and do not necessarily reflect the official views or
policy of EPA or DOT. This report does not constilute a standard, specification, or

regulation,

PERMISSION 15 GRANTED TO REPRODUCE THIS MATERIAL WITHOUT FURTHER
CLEARANCE.




e e e e R e Al AT (- okt i et e a1 popern

FORWARD

This study waos jointly sponsored, through an Interagency Agreement (IAG), by the
Office of Noise Abatement and Centrol (ONAC), U.S. Environmental Protection Agency
(EPA), and the Federal Highway Administration (FHWA), U.S, Department of Transpor-
tation (DOT)Y. The study was conducted by Wyle Laboratories under contract to FHWA
Contract No. DOT-FH-11-9455, Wyle Research of E! Segundo, California, and Wyie
Research of Arlington, Virginia, performed the study.

The object of the study was to investigate and study the noise associated with
highway censtruction acﬁvhlies. The study involved the identification and examination of:

'hlghway construction activities, noise choracteristics associoted with highway construc-

tion activities, availability of highway construction noise abatement measures, demon-
stration of construction site noise abatement measures, and development of a computer-

based mode! for use as a tool to predict the noise impact of construction activities and to -

plan mitigation measures. The model was developed for use on the FHWA computer
(1BM 350}

The principal project officers for Wyle Laboratorjes on this project were Mr, William
Fuller of Wyle Research in E| Sequndo and Dr. Kenneth Piotkin of Wyle Research

of Arlingten, Virginia.

The government project managers for the study were Mr, Fred Romano of FHWA,
and Mr, Roger Heymann of EPA/ONAC.

The varijous technical reports completed by Wyle under this contract and submitted
to FHWA have been released for public distribution by ERPA,
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PREFACE

This study invoived a comprehensive review of the environmental noise associated
with highway construction activities. A total of seven reports have been released for

public distribution. These reports are:

. Analysis and Abatement of Highway Construction Noise, EPA 550/9-81-34-A,
September 1981,

2, A Mode! for the Prediction of Highway Construction Noise, EPA 550/9-81-314-B,
September {981,

3, IBM 360/Systerm Batch Version of Highway Construction Noise Model, EPA
550/9-81-314-C, September 1981,

4, Appendix A, Highway Construction Noise Fieid Measurements, Site |3 1-201
(California), EPA 550/9-81-314-D, September [981.

5. Appendix B, Highway Construction Noise Field Measurements, Site 2: [-205
{Oregon), EPA 550/9-81-314-E, September 1981,

Appendix C, Highway Construction Noise Field Measurements, Site 3: 1-95/
1-395 {Maryland), EPA 550/9.81-314-F, September 1981, '

é

=

1. Appendix D, Highway Construction Noise Field Measurements, Site 4: 1-75
{Florida), EPA 550/9-81-314-G, September 1981,

e g e APy < b s e s

The first two reports (Part A and Part B} might be considered the principal reports
since they are relatively self-contained units on this study's efforts, the engineering
studies and the cemputer model, respectively, In this regard, if there is to be o limited
purchase of the reports, one might consider obtaining either or both of Part A and Part B,
ond obtaining the other reports as additional informational needs arise.

o The first report (Part A} contains all of the information from the engineering
study phase of the project. It gives information on highway construction
procedures, highway construction site noise characteristics, available abatement
measures, and results from field demonstrations on noise abatement,
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The second report {Part B) presents a complete description of the highway molse
prediction model, The report contains a description of the model's formulation

and construction, ¢ description of the program, and a user's manual,

The third report {Part C) provides additional information to the Part B report on
the highway construction noise model installed at DOT's Transportation Com-
puter Center on an IBM 360 computer. |t delineates the differences between the
version of the model as installed on the 1BM 360 and the two models {HINPUT
and HICNOM) operating on the Wyle Computer (PDP-11). The report has
additional user's manuval information for use on the IBM 360, o programmer's
manual describing changes in going from the PDP-11 to the IBM 360, and a
maintenance manual.

Reports 4, 5, 6, and 7 (Part D through Part G) contain fleld data gathered at the
field demenstrations at highway construction sites in: Route 1-201, Californig;
1-205, Oregon; 1-95/1-395, Maryland; and |-75, Florida. They contqin noise data
on single ond multiple pieces of equipment, provide general description of
highway site activities, and activity analyses of equipment,
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1.0 INTRODUCTION

This note describes HICNOM, the highway construction noise model es installed on
the [BM 340 system ot the Transportation Computing Center, A complete deseription of
the model may be found in Wyle Research Report WR80-38, "A Model for the Prediction
of Highway Construction Noise". This note is on addendum to that report, and presents
the differences between the |BM 380 version and the earlier PDP~11 version. Three
sections are presented here: o user's manucl (Section 2.0}, describing the operation of
this model on the 360 system, o programmer's manual {Section 3.0), describing changes
in the code which were made, ond a maintenance manval (Section 4.0). The differences
between the two versions are primarily due to fanguoge restrictions and system conventions.
The one major difference between the fwo versions is that this is a batch version, while the
program as described in WR80-58 is conversational. This conversion was made becouse
of the lack of ready availability of a conversational system for this installation. The
conversational program is fully documented in WR 80-58, and this capability con be
restored if o suitable system becomes available. As with the conversational version, the
batch version consists of two programs: HINPUT, which transforms construction activity
oriented input dota into acoustic source quantities, and HICNOM, which performs the

acoustical caleulations. The programs are run sequentially, with HICNOM reading «

data file created by HINPUT,

! WYLE LABORATORIECS




2,0 USER'S MANUAL

2.1 Hardware Reguirements

The program is written In  IBM Fortran 1V ond is configured to run on a 360
system with 100K bytes of memory. {HINPUT requires 64K program space and
HICNOM requires 72K,) Input is from a card reoder on unit 5. Qutput is to o line
printer on unit 6. A read/write file, in 80 character cord format, is on unit 2,
HINPUT writes onto unit 2, and HICNOM reads the resultont dato from unit 2. These
logical units may be the physicol devices noted or may be disc files {or equivalent)

with corresponding format. All I/Q is within an 80 character wide format.

2.2 input Data Requirements

The follawing dota are required:
e Cartesien coordinates of receiver focations.

o  Excess ottenuation, expressed as dB per doubling of distance .

ﬁ.

o Names of the equipment at the site. Toble 2 of WR80-58 is o list of v

equipment types and models built into the program.

o Coordinates giefining source gacmetries.

¢ Coordinates defining barrler locations.

Additional information which moy be needed is speed and volume doto for haul &
operations, the nature of turnaround loops, activity leve!l data, and source data for
equipment defined by the user. Units are specified by the data base. The default ;
units are distances in feet, speeds in mph, copacity in cubic yards, duty cycle time 5
in hours, frequency in Hz.

2.2.2 input Data Format
The input data is prepared as a card deck. A description of the specific dota
requifed on each card, the variable names within HINPUT, and formats are given below.
Examples are presented at the end of this section.
Title {TITLE) = An 80 character title card. The first character is (et
reserved for corrioge control . {20A4)
2 WYLE LABORATORIES
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Number of receivers (NOBS) - A number up to 10, (13)

Coordinates of receiver lacations (OBSPTS) - X, ¥, Z, locations of
each receiver, one cord per receiver. Z correspends to the actual
elevation of the receiver, i.e., ground elevation plus receiver height

above the ground. There inust be NOBS cards. (3F10.2)

Value of excess ground attenuation (EXATT) = The ground attenuation,
expressed as dB per doubling of distonce. A value of 1 to 1.5 is typical

of construction sites. (F10.2)

Source type, model, and type of geometry {SRCNAM, MODEL, 1GEOM) -
The source neme is one of the rypes given in Table 2 of WRB0-58. The
name must be spelled exactly os shown and must begin in column 1. To
specify o new type, enter USER DEFINED. The model is one of the choices
in Toble 2 , To create a new model, enter 0. To specify a previous user-
created model, enter -1, -2, etc., to specify "last new mode! of this type”,
"next to last new model of this type", etc. The total number of models of a
given type (highest value in Table 1 plus user~created models) must not
exceed ten. Note that the mode! number for USER DEFINED is always 0
the first time, and zero or negotive thereafter. The type of geometry is 1,
2, or 3, to specify a point, line, or area, respectively. The input value of
IGEOM is used only for those geometries specified es having alternates in
Table 1 of WR80-38, plus USER DEFINED. It is ignored otherwise; a blank
is acceptable where |GEOM is not required. (4A4, 215)

Following ine source type cord, data are provided describing the activity of this

source . - The sequence is repeated for each source present. Up 1o 10 point, 6 line, and
5 area sources are permitted. They mny be presented in any convenient order. Providing

a bfank source type card (only the first four columns need be blank) indicates there are no

more sources.

Number of hours worked per doy (HOURS) - Enter the number of hours
worked per day. A full doy is 8 hours. (This is a defoult value; It may

WYLE LABORATORIES
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be changed. See the mointenance manval.) Working at less than full
efficiency reduces this; for example, if there is a 75-percent use

factor, enter 6. Entering a negative value indicates that the pro=~

gram is fo compute the use foctor so as to match the production rate to
the last equipment with @ production rate. Eguipment for which a pro-
duction rate exists are indicated in Toble 1 of WRB0-58. To ovoid
errors, group equipment together. For example, in o load and haul
operation, first specify the activity level for either the trucks or the
loader, then enter the other with & negative number for hours worked .
Nate that o negative Input can be used ta specify separate activities with

the same ner production. (F10.2)
equipment specified operates ot a point, the following are required:

Coordinates of source location (XPTSRC) - X, Y, Z, location of source .

Z corresponds to the elevation of the ground at the source. (3F10.2)

If o new piece of equipment is being defined which operates at a point (either by a

USER

DEFINED type or a 0 model number), the following card is required:

Lo’ 2 capacity, cycle time, acoustic height, and frequency
(EQUIP, IFREQ) - Loax Ond & ore os defined in Section 2.2.1

of WRBO0=-58. The copacity is the capacity per cyele (cubic yards),

and cycle time is in hours. Acoustic height is os defined in Section 2.,1.5
of WREB0-58, and frequency is the effective frequency for barrier calcu=~

lations. The lest two quantities do not matter if there are no barriers,
(5F10.2, 110)

If the equipment spacified operates over an area, the following cards ore required:

Number of centerline points (NCLPTS) = A number up to 20. 1t must
be at least 2 to be meaningful, Entering o O or negative number
indicates that the last previous area is to be reused. This option

1s useful in coses where different equipment types use the same areo;

for example, compactors and o water truck in a fill area, (I3}

3

3

ors?
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Coordinates of points and width (XCLPTS, WIDTH) - X, ¥, Z, of each
centerline point, end the widih of the area at that point. Z corresponds

to the ground elevation. There must be NCLPTS cards. (4F10.2)

If o new piece of equipment is being defined, o cord must be inserted here giving Lqu,
&, capacity, cycle time, acoustic height, and frequency, exactly os described above

for new point source equipment .

Number of pieces of equipment (EN) ~ The number of identicol pieces
of equipment operating in this area. It is common for several identical

pieces of equipment to work in a given area. (F5.0)
If the equipment specified operates on a line, the following cards are required

Number of points defining line (NLNPTS) - Up to 20 points may be used.
There must be at least two to be meaningful. However, if o return loop is
to be generated (see discussion below)}, the progrom will creote additioncl
points, so thet the input NLINPTS must be less than 20. No more than

6 points should be specified if o loop is to be created by the program.
Entering a zero or negative value meons use the input points for last

previous line source, os described above for areas. (13)

Coordinates of line paints = X, Y, Z, of points defining the line source,
Z corresponds to the ground elevation. 1f a return loop is to be created,
the last point is the looding /unloading point ond the next to last point
must be at least 2.5 times the Joop redius away from it. There must

be NLNPTS cords. (3F10.2)

Line source equipment may be either haul or non-haul, as described in Saction 2.2.1
of WRB0~58. [f user=created non~haul equipment has been specified, a card must be
inserted here giving Lmux’ A, copacity, cycle time, acoustic height, and frequency,

exactly as described above for new point source equipment .

5 WYLE LARORATORIES




If user—created haul equipment has been specified, the following card must be inserted:

Lo' vref' slope, Vcrif' capacity, acoustic height, ond frequency
{(HAULEQ, IFREQ) - L , V _, slope, and V , are cs defined in

a’ Tref crit
Equation {12} of WRB0-58. Copecity, ccoustic height, and fre-
quency are as described earlier for point and area sources, (6F10.2,

110)

The following cords are required for haul equipment:

Speed on each segment (SPEED) - The speeds on the road segments,
If n line points were spacified, n - 1 speeds will be required.
These are the average speeds on each segment. |f program-
generated acceleration and deceleration profiles are to be
specified, the speeds need only be approach and departure

speeds; however, n = 1 values must still appear. Up to 8 speeds
ore placed on each card; sufficient cards must be present to

occommodate n - 1 values. (BFI0.2)

Vehicles per hour (VOL) - This card is required only if a pesitive
volue of HOURS was specified for this equipment. The volume

is the one-way flow per hour. (F10.2)

Loop radius, loop type, stopping point, deceleration point

{RAD, ILOCP, ISTOP, IDEC) - A loop type of 1 thraugh 7
specifies that a loop as defined in Figure 3 of WRB0=38 is ta

be generated by the program. Enter the rodius in feet. The rodius

is required only for types 1 through 6. Blanks may be entered
otherwise. Entering o zero or negative type indicates stroight=through
traffic on the input line with no program=generated loop. A value
greater than 7 will be treated as 7. [STOP and IDEC are required
only if o zero or negative value of ILOOP is specified; they are
ignored otherwise. If the haul operation is straight through (i.e., no
program generated loops) ISTOP and IDEC identify the indices of the
haul road points where vehicles stop (usually for loading or unlaading)

l ond where deceleration begins, respectively. The deceleration point must

[ é WYLE LABORATORIES
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precede the stopping point, and by o distance consistent with the

opproach speed and deceleration rate. Specifying e zero or negoe-

tive stopping point indicates no stopping point, and cruise is presumed

at the speeds previously input. Specifying a stopping point and o zero

or negative deceleration point indicates thot the program is to generare
acceleration ond deceleration profiles which extend sufficiently forso as

to match the input speeds; new speeds are created for the segments involved.
Specifying positive decelerotion and stopping points indicates that actual
avercge speeds have been input, and no kinematics are to be generoted by

the program. Blanks may be used In place of zeros. (F10.2, 315)

This sequence of cords is repeated, with appropriate options, for each piece of equip-
ment. A blank card denotes the end of construction activity dato, os noted earlier.

The remaining data input describes barriers.
Number of barriers {(NBAR} = A number up to 3. (I3)
For each horrier (up to NBAR), the following cards are required

Number of points {NBPTS) « A number up to 5, specifying how meny

eoordinate points define the barrier. (13}

Coordinates of barrier points (BARPTS) - X, Y, Z, of the points
defining the top edge of the borrier. NBPTS cards must appear. |t
should be kept in mind that shielding is cemputed only for the first
barrier encountered for each source/receiver pair; this should be con=
sidered when entering data for multiple barriers. The progrom was
also designed to handle stroightforward berrier arrangements. Complex
shopes which intercept a particular |ine=of-sight more than once may

caouse erroneous results. (3F10.2)
Figures 1,2, and 3 are sample input date files. They correspond to the three
example cases presented In WRB80-58.

Figure T is o cut area with two identical load and houl operations. In each,
two bulldozers push earth toward @ [oader, which loods tandem trailer dump trucks.

Four receiver positions are specified. The first and third recelvers input were site

7 WYLE LABORATORIES




1250 CUT AREAy RECETVERS C3+CAyCéHYC?
4

~G00.
-4 &0,
-~200,

LOALER

~110,

TRUCKS
"'10

3

~-200.
~450,
~120,
3d.
100.

LOADER
-3%0,

TRUCKS
'10

3
-1.000.
-850,
=410,
30,
150,
EULLLOZER

e, -

2
"‘30 .
15,
BULLDOZER
B.
o
-30.
-250
FULLLOZER
8.
2
-343.
-200.
BULLDOZER
8.
2
~355.
-2B5.

(4]

-410. O
-300. 0,
300, Qs
0. 0
o 1
=651 Q.
K
"1050 0.
-105, O
'25' O
35.
] 1
-355. 0.
3
-~103. 0.
-1035., 0.
=340, Q.
35,
3 2
"'80. 0.
"2000 0,
3 4
~-B80. 0.
-220, 0.
3 2
-400, Q.
"4901 Oc
3 e,
-410: 00
'5500 0.

Figure 1. HINPUT Input Data, Cut Area,
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1210 FILL. AREAy RECEIVERS FoOrF7sF8
3
0. Q. 4,
0. 70, 4,
=00 . 340, 4.,
1.
TRUCKS 3
B.
4
250, 270. 0.
=340, 280, 0.
~340. 130, 0,
330. 120. 0.
30, 20, 10,
95,
0. "0 0 0
BULLDDOZER 3 3
80
2
=390, 140, 0. 80.
450, 140, 0. 80.
1.
o]

J

Figure 2. HINPUT Input Data, Fill Area.
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EBARRIER EXAMFLE CASE

K
0.
0.
100.
1.
LOADER
g.
0.
TRUCKS
-1,
2
-500.
0.
30,

25,

[ ]

"100 .

50,
-.I.OO .

S0,

100,
-100,
0.

a.

50,
50,

~50.
-50.
-50.

18]

(]

18,
15,
15.

it € b 1 g e

Figure 3. HINPUT Input Dota, Barrier Example.
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beundary measurement peints, while the second and fourth were each close to one

of the fooding operations. The equipment inputs are the loader, trucks, and bull-
dozers at one lood operation, followed by the some at the other. Note that balence~
to=the=last is specified (negotive hours worked) for both loader and trucks at the
second load operation. This is because both operations were known to haove the

same preduction rate, even though they were not directly connected. The inter-
vening bulldozer data were irrelevant to the stored production rete, since bulldozers

de not have praduction defined in this model.

Program-generated return loops were specified for both haul operations.
Three read points were sufficient to describe each approach, with the last corres-

ponding to the loading point. The speeds input ore the approach cruise speeds.

Figure 2 corresponds to the fill area for this some operation. The trucks possed te
one side of the fill area, turned around, ond returned parallel to the appreach but about
140 feet from it. They slowed through the crea. A bulldozer working over an 80-foot-
wide area spread the dumped earth, The first two receivers are near the dump/spread

operation. The third is near the haul road approach.

Figure 3 shows o hypothetical operation with barriers. The two barriers are
symmetric about the haul/load operation. They are physically identical, but are
specified with different numbers of points, A straight in~and-out return loop is speci-

fied; the 25-foot rodius given is irrelevant. Two of the receivers are shielded by the

barriers, and one is not.

2.3 Running the Programs

The programs are run in a batch mode on the [BM 380 system. The runs may bé
submit.red as card decks, HINPUT is run with data sets deseribed in Section 2.2
as the card input on logical unit 5. An output file is created on unit 2; this must be
o card punch if only card input is used. The output data is used directly as card input

on unit 2 to HICNOM. Output from HICNOM is to the line printer, unit 6.

1 WYLE LABORATORIES



The programs are currently instelled cs cord image files on the TCC system,
The file on unit 2 is o disc file. Only o JCL card deck and the HINPUT input
date are physically required. Figures 4 and 5 are the JCL decks required to
run the programs. The disc files on which HINPUT and HICNOM are stored ore
shown on the FORT cords in Figures 4 and 5. The account and wser [D informa-
tion on the JOB card must be changed to represent the user's account, These JCL
sets generate source listings of the programs; the option NOSQURCE should be
odded to the EXEC card to suppress this if not desired, In the card decks shown,
unit 2 file is DATAQ1, Prior to running HINPUT, there must be no ald file nomed
DATAQ!, Figuras & shows the JCL required to clear an existing unit 2 file. Figure
7 shows JCL to print DATAOT, A run sequence to clear DATAQ!, run HINPUT,
print DATAQ1, and run HICNOM would consist of submitting the decks in the order
4, 4, 7, 5. This sequence considers DATAO] to be a scratch file not to be pre-
served. A single deck may be submitted, stacking the decks in this order with only
one JOB card at the beginning, and ane set of //, blank at the end. Following
completion of the HINPUT run, HICNOM is submitted. ~

2.4  Program Qutput

2,4.1 HINPUT Outputs
Figures B through 10 are the unit 2 data outputs generated by HINPUT,

correspanding to the data sets shown in Figures 1 through 3. The data files con-
tain the input data converied to ocoustical quantities. Data are presented in the
order receiver data, point source data, line source data, area source dota, barrier

data, ond excess attenvation. The quantities created and the FORTRAN formats

for the data items are:
o Title line.
@  Number of Receivers: 13,
# Receiver coordinates (X, Y, Z): 3F10.2 for each,
®  Number of point sources; 13, )
o Source location (X,Y,Z), effective emission level, and nominal Frequency:

4F10.2, 110 for each, Note that the Z value has the effective acoustic

helght added to the Input Z, {
e
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A/LNOTLRAD JOK (0L 24y FHRE Y » /L.NIOOALK ITRIN Yy CLASS=Xy TIME=q
s/ EXEC FORTGCLGy PARMWFORT=NOLLISGT ¥R ON= 1 S0K

A/FORT «BYSIN [ DEMN=LD  LTQIXNOL JREAL LHINFUT » SOURCE »

/7 BNIT=3330yVOL=5ER=LROQOL DIGF=GHR

/¥
Z/G0LFTO2F00L DD DSN=L1 LIO3IXX01L W REAL . DATAO Ly UNIT=3330 » VOL =BER=LROOOL »

/7 DISF=(NEWREEF) s BPACE=(TRKy {5y 1) yRLEE D »
/7 UCE=(RECFM=F Ry LRECL=80BLRSTZE=4400)
/60, FTOGFQ01 LI *

(Imsert date decl here)

4/
Blank

r o =

Figure 4, JCL and Deta Deck ro Run HINPUT
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AANOZLRED JOR (O124yFHRE) v (LIOOALR FLOTRKINYy CLASE=Xy TIME=4

A/ EXEC FORTGULGyPARH . FORT=ROLIST s REGION= 150K
ZAFQRTVEYSIN DIt OSN=LD, LIQ3XXOL BEAL HYCNOM SOURCE
A/ UNIT=3330y VOL=SER=LRO0OLy 1T BF=GHR

4k

Z/GOLFTO2F0GL DO DEN=LIL LINIXX0L RE4LDATAOT y UNTT=3330» VOL=SER=LRODOL ¥

A/ NISF=C0LIy REER)
Z7GOLFTOOFO0L DIt SYSOUT=AYICH= (RECFM=UAy BLKSIZE=133)
Vo4

Blamk

Figure 5. JCL to Run HICNOM
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A

A Lt A et e LT LTS e, -

AZLDOSLRID JOB COQI24yFEHRS) » "LDOOALR FLOTKINY » CLASS=Xy TIME

FABCRATCH EXEC FOM=IEHPROGNH
AASYSPRINT D SYS0UT=n
A/TTEGR DIV UNMTT=3330 VUL =8ER=LROOGL » DIGF=0LL
AUBYSIN LD %
SCRATEH DSNAME=LD, LDOIXX01 .RS41 . DATA0L»VOL=Z330=LR0OO01
£
i
Hlark

Y]

Figure &, JCL to Seratch Unit 2 Dota
File DATAOY,
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ZALOOILRIN JOB (OL24yFHRS) v 'LIOOOALRK FPLOTKIN? »CLASBS=XyTIME=4
782 EXEC FOM=YERGENER y REGION=H0K
J/SYSPRINT I EYS0UT=4
ZZ8YSIN T ¥
ZZ8YEUTL T DSN=LDLDOIXXOL REAL.DATOL yUNIT=I330  VOLSSER=LROOOL »
/7 BISP=SHR
Z/78YSUT2 DD SYSOUT=AryICH=(RECF M=y BLRSIZE=133)
/X
Elanlk

Figure 7. JCL to Print Unit 2 Data File DATAO! M

&S
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e

\J

1210 CUT 4RER,

4
-50C. 50
~46EC.07
~706.00

0.C
~11¢.02
~340.00

f

10 Son
-907%.0"%
-4E0,0C
-154,27
'?25-?')
~1687.1¢

-Sll?n
"“rl..x?
-57.22
-3?0.LC
=35U.¢7

11 50¢C

-104¢C.C2
'855000
=7Z3.27
-S8s.Cc8
=u731.F%
~398.20
-41c.00
~u9g.54
-617.83
~FEE. U
-72a.27

? R0C
'30-83

15.00

? 500
-50-00
~25.00

2 5CC
=255.00
-200.¢9

? 500
-155.00
-z28g,00

d

¥

1«0C

RECETEVERS

-i1c. o0 G.2
-30G.0C 0.cC
2C0.CO 0.0
G.C C.0
FPINT SDURCLES
=BR.CC G.00
~45F.0C £.00
LINE SOURCES
TRUCKS 1
-105.00 G.0Q
-1C5.0¢C 6.00
-21.73 E-Cg
l2u,u{, &.C0
169,37 .00
157.91 f.00
8R4 6.00
1¢.91 6.00
-2%.06 6.00
~81.76& 6. 00
TRULKS 2
105,00 £.00
-105%.0C 5.G0
~16%,EY4 B.OO
-12%.22 6«00
~137.072 t.00
=725.57 6.00
-3iy0.C0 f.00
41365 6.00
-401.85 6.00
=213.10 .00
-169.69% 6.00
BULLDLZER
-80.00 beCQ
=-?70C.00 6.00
BULLOGZER
-B0.00 .00
=7z20.,00 6.00
QuULLDOZER
~400,00 £.0C
-3%0.00 5.00
BULLDCIEFR
“«410.,02 §.00
L=LhBC.00 6.00

aRf A SOURCES
B4RRIERS

RICETVEFS CRsCUCEoCT

an.0o
é0.00

BA.ND
gh. 00
Jh.GU
.27
84,13
B2.6H
80,44
77.€9
35.00
0.0

eriico
85,00
86,00
34.40
62.1C
Thaus
8F.00
86.00
86.00
86,00
0.0

500
£00

N.00032472
f.000370]
D.G00V67H
n.0001771
0.000¢010
0.N00718¢%
0.0203103
N.0607507
0.000u232
0.0

D.0002%24)
0.000%2u1
C.00018652
0.0001947
C.0CC?537
0.0000L12C
0.00001286
0.00072E27
0.0001¢u7
C.0CC1652
0.0

N.0073027
040

0.0070318
0.0

N.OVE2BBS
0.0

LGADER 1
LOADER 2

Figure 8, HINPUT Output Data File, Cut Area.
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1210 FILL AREA, REGEIVERS F6,F7,F8
3 RECEIEVERS
0.0 0.0 4,00
0,0 70.00 4,00
-50.00 340.00 4,00
0 POINT SNURCES
1 LINE SOURCES
y 50N TRUCKS 1
350. 00 270.00 §.00 B6.00 0.0003464
-340.00 260.00 6.00 86,00 0.0003464
~345.00 120.00 6,00 86,00 0,N010393
350,00 120,00 6.00 0,0 0.0
1 AREA SQURCES
2 500 BULLDOZER 1
-290.00 140,00 6.00 80,00 83,00
usp.,00 140,00 6,00 80,00 0.0 ~~
0 BARRIERS .
1.00 ;

A i e i e e e oo
I R it i B

Figure 9. HINPUT Output Data File, Fill Area.
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BARRIER EX4MPLE CaSE
RICEIEVERS

k!
0.0
! 0.0
100.00
1
0.0
]
3 500
-5CCa 00
C.C
~R00. 00
0
?
2
-100. 00
50.00
3
~100. 00
D« 0
50.00
l1.00

lot.00 4,00
=-100.00 4.00
C.C k.00
POINT SUURCES
0.0 E.00
LINF SOURCES
TRUCKS 1
0.0 6.00
C.C G090
0.0 6.00
4RES& SDURCES
BARRIERS
POINTS
50.0C 15.00
EC.00 15.00
PIINTS
~5C0. 00 15.00
'50-00 ]5-00
-50.,00 15,00

76.00 500

75.25 0.0003710D
§1.00 0.0003710
0.0 D.0

LoaprF

Figure 10. HINPUT Output Data File, Barrier Exomple.
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o Number of line sources: I3

6  For each line source, the following:

- Number of points ond neminal freq'uency: 13, 17.

- Point coordinates (X, Y, Z}, vehicle possby level (Leq(e)J' and source
density (N): 4F10.2, F10.7 for each. The coordinate points printed in
Figures 8 ond 10 are the loop points created by the program, os requested
in Figures 1 and 3. The emission levels and source densities (vehicles per
unit distance) correspond to the segment beginning at the point on the same
line; there is one fewer of these than there are peints.

e  Number of area sources: 13.

e  For each area source, the following:

- Number of points and nominal frequency: 13, 17,
- Center point coordinates {X,Y, Z}, width, ond effective source emission

level: 5F10.2. There is one fewer emission level thon there are points.

&  Number of barriers: [3. .
8 For each borrier, the following:

- Number of points: 13.

- Coordinates (X, Y, Z), of points: 3F10,2.

s Excess attenuation: F10.2.

Vorious identifying information is also printed in the data files. Their formats may
be seen in the program listings. Their main intent is to moke the data file readable.
The source names {Input names plus an oppended- ordinal} are read by HICNOM and used
to annotate its output, Experienced users of this model can medify this file to make minor

changes, rather than reenter all the data through HINPUT, when analyzing alternate

scenarios at a given site.

2.4.3  HICNOM Outputs ;

Flgures 11 through 13 ore the HICNOM outputs corresponding to the three exemples.
The outputs consist of two parts: the total noise level at each receiver point, and the

contribution of each source component to the noise at each receiver. e_tj
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L T U WRLUP I

O

TeYC LUl arEa, PECLIVERE CFaCualha 07
LS R - BN VHEER LED
1 7147
5 777
7 E7.7
4 7.5
SOMPONEAT CPNTRTEBUTIANS FNF RFCEIVER NUMNER: 2
INNEY  INTFR-ITY LEVFL shunct
1 PLPTRIIFES(E RLY Liepoe
7 0RITIEeRY G246 Loapes 7
A0 CL@P2C3CEsCR ERLG TELEKE 1
201 C.S57aiRILeCT 67,7 TRYCKS 1
301 CLTR7ETFE+DR wh,Q TTUCKS 1
40l C.G7T3581E+504  45.1 TPULtKs 1
a0l CorPRILOES(4 2742 TRUCKS 1
01 RLunTu21E«3Y 5.5 TAUCKS 1
YOl CLARETICENCL TLLD TrUCKE 1
01 2.201713E0s0%8 Y. TRUNKS 3 .
a0 03171628406 SCa7 TTUCKT Y :
10?7 Dou71747E+CT WA LT TPUCks 0 :
oz CoRERAGRES0F Wi, 2 Truces 7 :
in? Daul74?RE407 ufed T2UCKs 2 i
207 MLRISTITES0R wbh. e TPUCKS 7 !
307 2.108/8%E+4C% uk.) TTUCKS 2 i
ez rL2I0TREIsCN 6l.b TRUCK" 7 i
T2 L.7063590440%  Al.d ITUCKS 7 :
A2 MLECACICECT Rl TouCiHs v i
L TN TR L N AR Trutes v :
1967 NLTCRIECE4NT LT.E LR i
163 LurmLOsuEets 3%.F PULLONZIR !
108 N oL TIE00 £7.5 gpuLLLraer g .
1NR N, 3020236437 RELE suLLonzrn 1 !
106 TV LRPDTIIE+NT 7.7 CLLLDNZLF u _
CLMPOUFRT CRNTAIOUIINNG FO3 20 CR IVER MUMAERD 2 ;
'
THAFX  THIFUSTTY LTvry sAunCE ;
{
1 .01 CENLT Sdaw NEDEL I ;
; Fo2F07718405  Tua? Li-abgR 7 ;
13 L I Il Aol B UKk 1 i
2r3 SLLFULICEHIT 7 TRUCKT 1 i
101 QL 1TTILPE NN A7 TPUCHS ] ;
LNl DL IRLFEPESTT (7.9 TTUCKS 1 ;
|
Figure 11, HICNOM OQutput, Cut Area,
|
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el R I O B S SL T TNt

L R I el [ o AR TL A 1*YLEs

7¢1 GooelrefgsLu u, g TeRLKS

01 0. 3R27R1E+gN ITL5 TR UCKS

gl CoRTBOTRESCN 67,3 TPLUCKS )

1027 NaANIaISTE+CS u3.5 T?UCKSZ 2 o~
o2 CVITFTIREACHR 2745 TPUCKS 7

02 N.2%3200F4Q00 53.7 TRUCKS 2

un? Fe30CLRCERDF Tu, B TPUCKS 7

A7 C.nR?231809E+4C%  E2.0 TTUCKS 2

£ ge CLyjutuIE+NT (0.0 TPUCKS 7

E Ca)AUSCRF+0Y 70,7 TIYCKS 7

07 C-100ERIE#NT L0, 0 TEUCKS 7

262 CoIRLZ2GTE+ DR 5545 TRYCLK: ¢
19€02 C.27000RE406  D¥,y TRUECK:s 2

iry C.1¢11210+G67 401 gULLOnN2ER 1
104 C.118420F+37  #0.7 gULLONZER e
1y C.CTI%I2E+0T E2.2 RULLDNZER 2
16 T.NRT3%u2E4 T 589.3 auLLDNZER 4

CreeohEnT CRNTRIBUTIONS FOF RECLIVEPR LUNSERT 0

INCEX INTEMOITY LEVEL SOuURCF
1 N, 902ECFE+ LT 59,7 LIADER )
2 0.770955E+40L3 63,5 LDANEP 2

101 N.17291%F+4G 57.4 TRUCKS 2

201 M. 7E91L5E405 06, C TRUCKS 1

301 Cu312uB3E+CR 5540 TTUGCKS 3

401 NL.3IREIILH00 58,3 TEUCKS

%01 0.2°91790F+00 54,7 1PUELKS 1 -~
a0 DLUIREZTE 00 LOLE TFUCKS ]

701 SJUESTHAFON 5.6 TIUCKS 3

a01 DLITTTINEAES  4lay TRUCKS )

A0l fNLuPETSTE+00 LEL TrUCKS

107 G.PTRYEGE+4CS  4u.b TRUCKS 7

PGP D.IIGTI0EL03 ub, 3 TRUCKS 7

{02 Q. 7R0C57E+0%  4u.2 TAPCKS P

G02  N,FATIATECLS 637 TRUCKS 7

in? N.106324EeC% 42,7 TRUCKS & '
T oz P.OrPZ00E+ 0L 77,° TPULKS 2

707  2.%933E0F¢0%  47.Y TRUCKS  #

A7 TLIENTROEMCT  4?.7 17UCKS 7

Qapy  0L1IGLTTEACS W14 TPUCKS T
1792 C.181716E+55 42.5 I"URKS 2

10% 0. ICRT13GE+0T (0.7 cuLLorzer 1

10U C,1C5%41E+07 nR.? AULLDNZFY 2

A0S RLAFGIIPECr  fELE BULLONZER "

106 9, 3715806433 i%.) SULLONZLR

COPOLERT GRETRIBUTIONS FNR RFCFIVER LUMAERY o
IuPEX INTINSITY  LEVEL SNURCH
1 CoMPCI2E+5a  Tf.f LEABEF 1
2 0.u083170E+C3 R%5.1.  LLARER  ? g
101 CLIF0)GTE4CR L. TFUCKE 1 ¢4
201 £, NT7496E408% 43,7 1PUCKS 1

Figure 11 (continued)
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AT TR R d N eim. Eiat ek

0 n, T FLE+GE T6, 7 TTUCHES
unt CLICANANE+LS S0 TAYCKGT 1
M P, luut?CE4 1.0 TRUCKS 1
kR*D! C.310037E+59 34.1 TRULCKS )
€1 f.G6F5, 72 +50F 5%.8 TPUCKS ]
0 2. 319CEC9E+00 A5 e9 TOULKS 1
acl CLANERZLEH0T  F147 TFUCKS )
102 0,2123132E405  43.1 TRUCKS 2
62 PLPTURRIESON Wb, T2LCKE ¥
o) T.2%1732E4CH §3.5 TRULKS ¢
uf? CoR270CUEHLS ud, TRUCKS 7?2
302 0.7F14)CE+90% 4u .0 TTULKS 2
N7 faQUBIELE+ DN 1.8 TFUCKS i
07 N.£35303E+405  43.5 TIUCKS /7
A02 C.2RC(2134C%  wu.] TrUCKE ¢
¢ C.1RuTCUE+DA 4?.7 TRUCKS 7
1907 Ne1TTEEIE+DS 42,k TRUCKS 2
P tnl f.?774733E+08 77.5 JULLONIZFFR )]
o 104 t.,170%E7E+CR 77.5 SBULLDNZER ?
115 £,319380645h 5% quULLONZER 3
10€ CLEFAFLEIS0E HEL2 BULLDOZFP Yy
Figure 11 (concluded).
——
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IPN0 FILL &sRE2y REITIVERS FFRWFr2.F3

AECFIVER NUMBIR LFG
1 Ti.8
2 15.0C
3 72.€

CNMPONENT CGNTRIBUTIANNS FOR RECIIVER NUMBERS

INDEX INTENSITY LEVEL SOURCE

101 C.130801E+07 51,1 TIUCKS 1

701 G.IEOS19E+0F  §7.1 TPUCKS 1

301 C.l1HUIBBE+UI  T1.6 TPUCKS )
10101 0.783700E+C7 B6.O BULLDOZER 1

CAMPONENT CONTRIBUTIONS FOR RECIIVER NUMIER:Z

e s K DN il ]k M 'y it Bt 1 ¢ T e b ity ot ey b

INJEX INTENSITY LEVEL s0URCE
101 0.7715375+07 B35 TOUCKS 1 -
701 N.190LOTE4DC  57.8 TRUCKS 1
301 C.511801E+03 7741 TRUCKS 2

101M D.ZSE834E+08 74,1 QULLDDZER 1

COMPOMENT CONTRIBUTIONS FNR RECEIVER KWUMRER:

I4DFY THTENSITY LEVEL SOURCE
113 C.OuUUTIPE+D? 5%.8  TIUCKS 12
201 M.251T7578406 L3.8 TRUCKS 1
101 C.5163960E+407 5743 T2UCKS 1

10101 B UZ0P1TE+C? Bb.7 BULLLDZER 1

Figure 12. HICNOM Output, Fill Area.
$ud
24 WYLE LAGORATORIES




BN S T e
!

BARRIER EXAMPLE CASE

RECEIVEP NUMBER LEQ
] 531
7 HhE.S
3 09l

COMPONENT CONTRIBUTIONS FOR RECEIVER NUMBER! 1

INDEX  INTENSITY LEVEL SNURCE
1 0.U72B58E+06 5C.7 LOADER 1

101  C.563BDE9E+05 4840 TEIUCKS ] ;

201  0.232703E+408 53.7 TRUCKS 1 j

COMPONENT CONTRIBUTIONS FOR RECEIVER NUMBER: 7

INDEX  INTENEITY LEVEL SOURCE ;

1 DLE72ELBE40E SE.7 LDEDEP 1 ;

101 D.63BCEOE+CS 3.0 TOUCKS ) i
201  0.237203E+0E 53.7 TRUCKS 1

COMPONENT CONTRIBUTIONS FOR RECIIVER NUMBER: 3

INDEX  INTEWSITY  LEVEL SOURCE i
1 0.789936E+07 £3.0 LN&DER 3 ;

101 0.173479E+00 5Z.4 TRUCKS 1 :
701  0.531333E¢06 5840 TRUCKS 3 j

1

Figure 13, HICNOM Output, Barrier Example.
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The component contribution for each receiver consists of o source identifying
index, an intensity quantity, the sound pressure level due to that source, and the
name of that source os read from the unit 2 file. The intensity quantity is 'IOL/]O,

where L is the sound level. The identifying index mey be decoded as follows:
& Point sources have one or two digifs, line sources three or four, ond
orea sources five,

¢  The last two digits ore the sequentiol number of the source, in the order
it cppears in the intermediate data file. Separate counts, from 1, exist
for points, lines, and areas.

o For line and area sources, the next two digits identify the source segment,
in the order they appear in the dota file. Separate counts exist for each
source . The level corresponds to that segment only .

o Area sources are identified by a 1 in the fifth digit (leading digit if
present).

Note that the order of each source component list corresponds exactly to the erder

in which the compenents appear in the data file read by HICNOM.

tad
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3.0 PROGRAMMER'S MANUAL

The progroms are written in 1BM FORTRAN IV, as described in "IBM System/360
and System/370 FORTRAN IV Languoge"”, Order No, GC28-4515-10. The following

changes were made:

1. The progroms were re=structured os bateh jobs. This effected I/0 statements
only, HINPUT reads from unit 5 and writes onto unit 2, HICNOM reads

from 2 and writes anto 6. Error messoges from subroutines are written onto 6.

2, File open and close statements have been deleted. Files are controlled by

JCL, os described in Section 2.

3. DO loop porometers have been modified to conform with the restrietion of

1BM FORTRAN that only constants or scaler variables are allowed. For
example,

DO 9 I = 1, NCLPT5 (N) =}

has been changed to

IMAX = NCLPTS (N) =i
DO ¢ 1 = 1, IMAX

The new porameters such as IMAX are not defined in the variable dictionaries;

they are local quuntiﬁés and self~explonatory.
4. Literal constants are introduced through DATA statements only. For exemple,
WRITE (1, 112) NBAR, 'BARR', 'IERS' ‘
- has been replaced by
DIMENSION BARLIT (2)

DATA BARLIT/'BARR', 'IERS'/

WRITE {2, 112} NBAR, BARLIT

The new voriable names are self evident in the DATA statements, and

ore not included in the variable dictionaries.
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5.  All data statements for quantities in COMMON blocks are placed in
BLOCK DATA routines.

6. The name statements, PROGRAM HINPUT and PROGRAM HICNOM,
have been deleted. The progrems are identified as MAIN by the system.
The nemes DATAI and DATAZ hove been eliminated from the BLOCK
DATA subreutines; there cre, however, still two such routines. The

shorter one (DATAT) must be linked with HICNOM.,
7.  All fixed point varicbles are I * 4, the standord default for 1BM FORTRAN,
The fellowing extensions from ANS FORTRAN ore still present in the progrems:

1. Apostrophes are used to define literal strings.
2, Two variobles are declored LOGICAL* 1 in subroutine DECODE..
3. Two four dimensionol arrays are used in HICNOM: STRIPL and STRIPR.
These extensions are valid on the IBM 360, and provided significont convenience in
; writing the program. ~
' In addition to language and system changes, HICNOM has been modified to read
the source names created by HINPUT, and prints these with the source component con=

tributions, The new output has been described in Section 2.

£
\oe!
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4.0 MAINTENANCE MANUAL

Program maintenanee is virtually identical fo that deseribed in WRB0=58, The
only differences are that DATA statements for quantities in COMMON blocks
/CONSTS/ and UNITS/ are contained only in BLOCK DATA DATA!, and that
this routine is linked with HICNOM as well as HINPUT.

When obtaining listings of the programs for maintenance review, it should be
noted that the compiler on the TCC system deletes consecutive comment cards beyond
o certaln number, and generates a severity O diognestic warning, The source listings
obtained from running JCL in Figures 4 and 5 will therefore not contain complete
annotation end dictionories. To obtain full listings, the originel source files must be
printed, This may be accomplished by running a JCL deck similar to that shown in
Figure 7, replocing DATAOT with HINPUT.SCURCE or HICNOM,SOURCE,
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