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FORWARD

Th_sstudy was jointly sponsored_through an Interagency Agreement (lAG), by the

Office of Noise Abatement and Contro[ (ONAC)t U.S. Environmental Protection Agency

(EPA), and the Federal Highway Administration (FHWA)p U.S,Deportment of Transpor-

: ration (DOT). The study was conducted by Wyle Laboratories under contract to FHWA

Contract No. DOT-FH-II-Y455. Wyle Research of Ef Segundo, California, and Wyle

Researchof Arlington, Virginia, performed the study.

The object of the study was to investigate and study the noise associated with

highwayconstruction activities. The study involved the identification and examination oft

highway construction activities, noise characteristics associatedwith highway construc-

tion activitiesp availability of highway construction noise abatement measures, demon-

stration of constructionsite noise abatement measures, anddevelopmentof a computer-

basedmodel for use asa tool to predict the noise Impact of constructionactivities and to

plan mitigation measures. The model was developed for use on the FHWA computer

z_, (IBM 3&O).

Theprincipal project officers for Wyle Laboratories on this project were Mr. William

Fuller of Wyle Research in El Segundo and Dr. Kenneth PIotkin of Wyle Research

of Arlington, Virginia.

The government project managers for the study were Mr. Fred Romanoof FHWA,
and Mr. Roger Heymannof EPA/ONAC.

The various technical reports completed by Wyle under thiscontract and submitted

to FHWA have been releasedfor public distribution by EPA, i
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PREFACE

This study involved o comprehensive review of the environmental noise associated

with highway construction activities. A total of seven reports have been released for

public distribution. These reports ore:

I. Analysis and Abatement of Highway Construction Noise, EPA 550/9-81-314-A,

September 1981.

2. A Mode, for the Prediction of HicJhway Construction Noise, EPA 550/9-Bl-314-Bs

September 198 I,

3. IBM 360System Batch Version of Highway Construction Noise Model, EPA

550/9-BI-314-C, September 1981.

4. Appendix A, Hic.lhway Construction Noise Field Measurementsp Site h 1-201

(California), EPA 550/9-8 I-314-D_ September 198 I.

5. Appendix B, Highway Construction Noise Field Measurements r Site 2: 1-205

F---_ (Oregon!, EPA 550/9-8 I-31 k-E, September 1981.

6. Appendix C1 Highway Construction Noise Field Measurements, Site 3: 1-95/

1-395 (Maryland), EPA 550/9-8 I-31 C-F, September 198 I.

7. Appendix D t Hi_hwo), Construction Noise Field Measurements t Site 4:1-75

(Florida!s EPA 550/9-8 I-31 k-G, September t 98 I.

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 effortsp the engineering

studies and the computer modei_ respectively. In this regard_ If there is to be a limited

purchase of the reports, one might consider obtaining either or both of Part A and Part B,

and obtaining the other reports as additional informational needs arise.

• The first report (Part A) contains all of the information from the engineering

study phase of the project. It gives information on highway construction

procedaresj highway construction site noise charaeteristicsp available abatement

mectsurespand results from field demonstrations on noise abatement.
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, • The second report (Port B) presents a complete description of the highway noise

prediction model. The report contains o description of the model's formulation

end construction_ o description of the programj 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 on IBM 360 computer. It delineates the differences between the

version of the model as installed on the IBM 360 and the two models (HINPUT

and HICNOM) operating on the Wyle Computer (PDP-]I). The report has

additional user's manual information for use on the IBM 3_;0po progrommeHs

manual describing changes in going from the PDP-I I to the IBM 360, and a

maintenance manual.

• Reports tb 5_ 6t and 7 (Part [3 through Part Ci conta}n field data gathered at the

field demonstrations at highway construction sites in: Route 1-20[p Califernia_

1-205_Oregon; 1-95/I-395, Maryland; and 1-75_ Florida. They contain noise data

on singJe and multiple pieces of equipment_ provide general description of

highway site actlvities_ aocl activity analyses of equipment.
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1.0 INTRODUCTION

This note descr;bes HICI_OM_ the h;ghway construction no_semodel as installed an

the iBM 360 system at the Transpartat;an Computing Center. A complete descrlptlon of

the model may be found in WyJe Research Report WR80-58, "A Model for the Predlct_on

of Highway Construction Noise". This note is an addendum to that report, and presents

the dlfferences between the IBM 360 version and the earlier PDP-]I vers;on. Three

sections are presented here: o user's manual (Section 2.0), describlng the operation af

this model on the 360 system, a programmeds manual (Section 3.0)1 describing changes

in the code which were made, and a maintenance manual (Section 4.0). 1"hedifferences

between the two versions are prlmariJy due to language restrictions andsystem conventions.

The one major difference between the hvo versions is that this is a batch versTon, while the

program as described in WR80-58 is conversafianah Th_sconversion was made because

of the lack of ready availability of a conversational system for this ;nstallation. The

conversational program is fully documented in WR 80..58t and this capability can be

restored if o suitable system becomes ava;lable. As with the conversational vers;onl the

batch version consists of two programs: HINPUT_ which transforms construction actlv;ty

or;ented input data into acoustic source quant_tles, and HICNOM, which performs the

acoustical calculations. The programs are run sequenfialJy, with HJCNOM reodJFnga

data file created by HINPUT.

O
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2.0 USER'SMANUAL

2.1 Hardware Requirements

Theprogram is written in iBM Fortran IV and is configured to run on a 360

systemwith 100K bytes of memory. (HINPUT requires 64K programspaceand

HICNOM requires 72K.) Input is froma card reader on unh 5. Output h to o line

printer on unit 6. A read/write file, _n 80 character card format, is on unff 2.

HINPUT writes onto unit 2, and HICNOM readsthe resultant data from unit 2. These

Ioglaal units may be the physlcol devices noted or maybe dlsc files (or equivalent)

with correspondingfarm_t. All _/O is withTn an 80 character wldQfar'mat.

2.2 Input Data Requirements

The following data are required:

• Cartesiancoordinatesof receTverlocations.

• Excessattenuation, expressedas dB per doubling of dlstance.

e Names of the equipment at the site. Table 2 of WR80-58 is a list of F"-_

equipmenttypes and modelsbuTh into the program.

• Coordinatesdefining sourcegeometries.

• Coordinatesdefining barrier locations.

Additional informationwhich may be neededis speedand volumedata Forhaul

operations,the natureof turnaroundloops,activity level data, and sourcedata for

equipmentdefined by the user. Units ore specified by the data base. The default

unitsore distancesin feet, speedsin mph, capacity In cubic yards, duty cycle tlme

in hours_frequency in Hz.

2.2.2 Input Data Format

The input datais prepared asa card deck. A descriptionof the specific data

requiredon each card_ the variable nameswithin HIHPUT, and formatsare given below.

Examplesare presentedat the end of thissection.

Title (TITLE) - An 80 charactertitle cord. Thefirst character is (_it

reservedfor carriage control. (20A4)

2
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Numberof receivers(NABS) - A numberup ta 10. (13)
i

Coordinatesof receiver Iocatlons (OBSPTS)- X, Y, Z, heathensof

each receiver, one card perreceiver. Z correspondsto the actual

elevation of the receiver, i.e., groundelevat;on plus receiver height

above the ground. Theremustbe NaBS cards. (3FI0.2)

Value of excessground attenuation (EXATT) - The groundattenuation,

expressedas dB per doublingof" distance. A value of 1 to 1.5 ;s typical

of construction sites. (F10.2)

.Sourcetype_ model, and type of geometry(SRCNAM, MODEl, IGEOM)-

The sourcename _sone of the types given in Table 2 of WR80-58. The

name must be spelled exactly as shownand mustbeg_nin column !. To

specify o new type, enter USERDEFINED. The model is one of the choices

in Table 2 . To create a new model, enter 0. To specifya previous user-

createdmodel, enter -1, -2, etc., to specify "last newmodelof this type",

f-". "next to last new modelof thls type", etc. The total numberof modelsof a

given type (highestvalue in Table 1 plus user-created models)must not

exceed ten. Note that the model number For USERDEFINED is always0

the first time, and zero or negative thereafter. The type of geometry is 1,

2, or 3_ to specify a po_nh I_ne, or area, respectively. Theinput value of

I GEOM is usedonly for thosegeometriesspecified ashaving alternates in

Table 1 of WR80-58, plus USERDEFINED. It is ignoredotherwise;a blank

is acceptable where IGEOM is not required. (4A4, 215)

Following the sourcetype card, data are provided describingthe actlvTty of this

source.• Thesequenceis repeated foreach sourcepresent. Up to 10point, 6 llne, and

5 area sourcesare permitted. Theymay be presentedin any convenientorder. Providing

a blank sourcetype card (only the firstfour columnsneedbe blank) indlcates thereare no

more sources.

Number of"hoursworked perday (HOURS)- Enter the numberof hours

worked per day. A full day is 8 hours. IThls is a default va!ue; It may

D
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be changed. See the molntenonce manual.) Working at less than full

efficiency reduces this; for example, if there is a 75-percent use

factor, enter 6. Entering o negative value indicates that the pro-

gram Tsto compute the use factor so as to match the production rate to

the last equipment with o producHon rate. Equipment for which a pro-

duet]an rate exists are indicated in Table 1 of WR80-58. To avoid

errors, group equipment together. For exampte, in a load and haul

operations first specify the activity level for either the trucks or the

loader, then enter the other wTth a negoHve number for hours worked.

Note that _=negative Input can be used to specify separate activities with

the same net production. (F10.2)

If the equipment specified operates at a point, the following are required:

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

Z correspondsto the elevatlon of the ground at the source. (3F10.2)

If a new piece of equipment is being defined which operates at a polnt (either by a _"_.

USER DEFINED type or a 0 model number)t the foilowlng card is required:

Lmax, '% capacity, cycle tlme, acoustic height, and frequency

(EQUIP, ]FREQ) - L and '_ are as defined in Section 2.2.1
max

of WR80-58. The capacity is the capeclty per cycle (cubic yards)_

and cycle time is in hours. Acoustic height is as defined in SecHon 2.1.5

of WR80-58, and frequency Tsthe effective frequency for barrier calcu-

lations. The last two quantltTes do not matter if there are no barriers.

(5F10.2, II0)

If the equipment specified operates over on areas the folJowlng cards are required:

Number of center]ine points (NCLPTS) - A number up to 20. It must

be at least 2 to be meaningful. Entering a 0 or negative number

indicates that the last previous area is to be reused. This option

is usefuI tn cases where different equipment types usethe same area;

for example, compactors and a water truck in o fill area. (13) _
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Coordinates of" points and width (XCLPTS, WIDTH) - X,. Y_ Z, of each

centerline poinh and the wldth of the area at that po_nt. '7 corresponds

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

If a new piece oF equipment is be ng def ned, a card must be inserted here glvlng Lrnax'

,',_ capacTty, cycle time, acoustic heTght, and frequency, exoctJy asdescribed above

for new point source equipment.

Number of pleaes of equlpment (EN) - The number of ;dentTcal pieces

af equlpment operating in th;s area. It is common for several idenfica]

pieces of equipment to work in a glven area. (FS.0)

If"the equipment specified operates on o line, the forlowlng cards ore required

Number of po_nts defining llne (NLNPTS) - Up to 20 po;nts may be used.

There mustbe at least two to be meanlngfu]. However_ if a return loop is

to be generated (seediscussionbelow), the program will create additional

;'-'l_ po;nts, so that the input NLNPTS must be less than 20. No more than

6 paints should be specified if a loop _sto be created by the program.

Entering e zero or negative varue means use the input po_nts for last

prevlous line source, as described above for areas. (]3)

CoordTnatesof l ine points - X, Y_ Z_ of pelnts defining the Hne source.

Z correspondsto the ground clever;on. If c return loop is to be created,

the last point is the Ioadlng/unIaading point end the nexl to lost point

must be at least 2.5 t;mes the loop rodTusaway from it. There must

be NLNPTS cards. (3F10.2)

Line source equipment may be either haul or non-haul, as descrlbed in Section 2.2.1

of WR80-58. If user-created non-haul equipment has been specifled, e card must be

inserted here g_ving Lmax, ,_ capacHy, cycle time, acoustic height, and flequency,

exactly as described above for new paint source equipment.
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If user-created haul equipment has been specified, the tel]owing card must be inserted:

Lo, Vre f, slope, Vcrlt, capacity, acoustic height, and frequency

(HAULEQ, ]FREQ) - Lo, Vre f, slope, and Vcrlt are as deflnedin

Equation 02) of WRSO-58. Capacity, acoustic height, and fre-

quency are asdescribed earlier for point and area sources. (6F10.2,

It0)

The following cards are required for haul equipment:

Speed on each segment (SPEED) - The speedson the road segments.

If n line points were specified, n - 1 speedswHI be required.

These are the average speedson each segment. If 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

are placed on each card; sufficient cards must be present to

accommodate n - I values. (8F.I0.2) _".

Vehlc]es per hour (VOL) - This card is required only if a positive

value of HOURS wasspecified for this equipment. The volume

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

Loop radius, loop type, stopping point, deceleration poTnt

(PAD, ILOOP, ISTOP, IDEC) - A loop type of ] through 7

specifies that a ]cop as defined in Figure 3 of WR80-58 is to

be generated by the program. Enter the radius in feet. The radius
i

is required only for types 1 through 6. Blanks may be entered

otherwise. Entering a zero or negative type indicates straight-through i

traffic on the input line wffh no program-generated loop. A value

greater than 7 will be treated as 7. ISTOP and IDEC are required

only if a zero or negatTve value of" ILOOP is speclfied; they are

ignored otherwise. If the haul Operation is straight through (i.e., no

program generated Jcops) ISTOP and IDEC Tdentlfy the _ndlces of the

haul road points where vehicles stop (usually for loading or unloading) _

and where deceleration begins, respectively. The deceleration point must

6 wvL= LAao.A'ro.,==



precede the stopping polnh and by a distance consistent wffh the

approach speed and deceleraHon rate. Specifying a zero or nega-

tive stopping point indicates no stopping point, and cruise _spresumed

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

or negative dece[eration point Fndlcates that the program is to generate

acceleration and deceleration profiles which extend sufficiently farso as

to match the input speeds; new speeds are created for the segments involved.

Specifying positive deceFeration and stopping points indicates that actual

average speeds have been inpuh and no kinematics are to be generated by

the program. Blanks may be used fn plaae of zeros. (F10.2, 315)

Thls sequence of cards is repeated, wlth appropriate options, far each piece of equlp-

meat. A blank card denotes the end of canstrucHon activity data, as noted earlier.

The remaining data input describes barriers.

Number of barriers (NBAR) - A number up to 3. (I3)

"-'_ For each barrier (up to NBAR), the following cards are required

Number of points (NBPTS) - A number up to 5, specifying how many

coordinate points define the barrier. (13)

Coordinates of barrier points (BARPT5) - X, Y_ Z, of the points

defining the tap edge of the barrier. NBPTS aords must appear. )t

should be kept in mind that shielding is computed only for the first

barrier encountered for each source/recelver palr; thls should be con-

sidered when entering data for multiple borrlbrs. The program was

also designed to handle stralghtforword barrier arrangements. Complex

shapes which intercept a particular Hne-of.-sight more than once may

cause erroneous results. (3/:10.2)

Figures Is 2 _ and 3 are sample input data files. They correspond to the three

example casespresented in WRB0-S8.

Figure 1 is o cut area wlth two identical load and haul operations, in each,

,...) two bulldozers push earth toward a loader, which foods tandem trailer dump trucks.

Four receiver posffions are specified. The first and tMrd rece|vers Fnput were site
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_210 CUT AREA, RECEIVERS C;3,C4,C6_C7
4

-500, -6] O, 0,
-460, -300. 0, /"_
-200, 300. 0,

0, O. O.
i.

LOADER 5 i
8.

~110. -65. 0.
TRUCKS "_

-1.
3

-900. -105. O.
-450, -105. O,
-120. -25, O.
3_, 35.

100. i
LOAIIER 5 I

--I.

-390. -355. O.
TRUCKS 3

3
-1000. -105. 0.
-850. -105. 0,
-410. -340. O.

3._. 35.
150. 5

r_ULLDOZER 3 2 _,
_Jt '

2
-30. -80. 0.

I_. -200. 0.
BULLBOZER 3 2

B.
2

-50. -B0, 0.
-25• -220. 0.

BULLIIOZER 3 2
8.

2
-355, -400. O.
-200. -490. 0,

I_IULLIZIOZER 3 2
8.

2
-355. -410. 0.
-2B5. -550. 0.

0

Figure 1. HINPUT Input Data, Cut Area.
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BARRIER EXAMPLE CASE
3

O. i00, 4.
O. -I00, 4,

I00. O. 4,
1,

LOADER _ 1
8,

O. O. O.
TRUCKS 2

2
-500. O. O.

O. O. O.
30.
._5, 7

2
2

-100. 50, 15.
SOo 50. 15.

3
-I00. -50. 15.

O. -50. 15. _'_%

50. -50. 15.

Figure 3, HINPUT Input Data, Barrier Example.

i
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boundary measurement polntsl wh;le the second and fourth were each close to one

of the laading operations. The equlpment inputs ore the loader, trucks, and bull-

dozers at one load operation, followed by the same at the other. Note that balance-

to-the-last is specified (negative hours worked) for both loader and trucks at the

second bad aperat;on. This ;s because bath operations were known to hove the

same production rate, even though they were not directly connected. The inter-

van;rig bulldozer data were irrelevant to the stored production rate, since bulldozers

do not have production defined in thls model.

Program-generated return loops were specified for both haul operations.

Three road points were sufficient to describe each approach, with the last corres-

ponding to the loading polnt. The speeds input are the approach cruise speeds.

Figure 2 corresponds to the fill area for this some operation. The trucks passed to

one side of the fill area, turned around, and returned parallel to the approach but about

140 feet from it. They slowed through the area. A buJIdozer 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 a hypothetical operation with barriem. The two barriers are

symmetrlc about the haul/load operation. They are physically identical, but are

specified whh different numbersof paints. A straight in-and-out return loop is speci-

fied; the 25-foot rodlus given is irrelevant. Two of the receivers ore shielded by the

barriers, and one is not,

2.3 Runnlng the Programs

The programs are run in a batch mode on the IBM 360 system. The runs may b_

submitted as card decks. HINPUT is run with data sets described in Section 2.2

as the cord input an Iog;cal unit 5. An output file is created an unit 2; th_smust be

a card punch if only card input is used. The output data is used directly as card input

on unlt 2 to HICNQM. Output from HICNOM Is to the Hne printer, unit 6.

l
J
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Theprogramsare currently installed as cardimage files on the TCCsystem.

The file on unit 2 is a discfile. Only a JCL card deck and the HINPUT input

data are physically required. Figures4 and 5 are the JCL decksrequired to

run the programs. The discfiles on which HINPUTand HICNOM are storedare

shownon the FORTcardsin Figures4 and 5. The accountand userID informa-

tion on the ,JOBcard mustbe changedto represent the user'saccount. TheseJCL

sets generatesource listings of the programs;the option NOSOURCEshould be

added to the EXECcard to suppressthis if not deslred. In the card decksshown,

unlt 2 file is DATA01. Prior to runningHINPUT, there mustbe noold file named

DATA01. Figures6 showsthe JCL r_quirodto clear an existin9 unit 2 file. Figure

7 showsJCL to print DATA01. A run sequenceto clear DATA01, run H[NPUT,

print DATA01, and run HICNOM would consistof submittingthe decksin the order

6, 4, 7, 5. ThissequenceconsidersDATA01 to be a scratch file not to be pre-

served. A single deck may be submitted, stacking the decks in thls order with only

one JOB cordat the beginning, and one set of//, blank at the end. Following

completion of the HINPUT run, HICNO/_ issubmitted.

2.4 ProgramOutput

2.4.1 HINPUT Outputs

Figures8 through 10are the unit 2 data outputsgeneratedby HINPUT,

correspondingto the data setsshownin Figures1 through3. Thedata files con-

tain the input data convertedto acoustical quantities. Data are presentedin the

order receiver data, point sourcedata, line sourcedata, area sourcedata, barrier

data, and excessattenuation. Thequantities createdand the FORTRANformats

for the dataItemsare:

• Title line.

• NumberofReceivers:I3.

• Receivercoordinates(X, ¥, Z): 3F10.2 for each.

• Numberof point sources:I3.

• Sourcelocation (X,Y,Z), effective emissionlevel, and nominalfrequency:

4F10.2, I10 for each. Note that the Z value has theeffective acoustic

height added to the input Z, _"
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//L['IO31+R3[IJOB (01 2-IyI=I"II:_!_),'LIK)O4LI','F:'I,,[l'lI(]:N ',CI_AE;S=:X,TIME=:4

// EXEC FORTGCLG,PAF_M.FORT=NOLI!i;'_vI_.EGI[ON=::LSOI,_
//FOI_:I.SYSIPq DD I:ISH_:LII.I-_IO3X_,'OI.I:_S-11 °HINPLJT._-_[)LII_'(_E,
// UNI T= 3330 pVOL=_SEF,:=LF;:O00:/, DI _';P=,SHR

//GO. F'TO2FO01 DD D SN=:I..I_. LDO3XXO:L. I_:S'_1. I:h'_] AO :1.,UNI 'r =3330, VOL.:=SEI_=LF_O001,
// I'll SF'= ( NEW,I<EEF:'), SF'_3CE=:(TRI< y ( 5, ] ) ,I_:LSE) ,
// [ICI:I=<RE(]FM=I_I:I,I..I_ECI_=:_IO,IIILI_,SIZE=6ztO0)
//GO. F'105FO03. lID

(Ir'_er't, d_l'_a deck h_r'e)

//

F;gure 4. JCL and Data Deck to Run H[NPUT
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//I- D0 _._LR_.:A.J,lOB ( 0 _24 vFI IF.:S), ' L.DO0:_I...R F'I.OTIC_N', CLAS,S=X, TIM E= 4
// E_XJZCF'ORTGCLC_,F','_RIi•rORT;_NOL IST _F¢[_IG_ION_=150J(
//#:rDR'T",5YB]'N DD DSN=LD, LDO3XXO:I .RS41, J'IIC_OM, _OURCE,
// UN I'I'=33_0,VOL--'SEF_=L.F_O001,D_SF'=SHR

//6O.FTO2F'OO:L lID DSN=I.D.L.DOZXXOI*RS'_I.I)AT#bOZI_UN]_T=3330,VOL=SE]'_=Ll_O001,
// DISP= (OL.D,JKETEP)
//GO. F'FO6F'O01 DD SYSOUT=A, DCI_=(RECFII=UA, DLKSI ZE =:I33 )
//

Bl_r,k

Figure5.JCLtoRunHICNOM ("'_,
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//I-DO31-R3)] JOB (O]24_FIIR_)_'LIiOO4L.[7 I::'I.OTK1N',CLIfiSS=X,T1;i'IE=:,I
//SCIT,_'TCI'I EXEC F'GM=IIEHF'I([IGM
/ISYSRF<IN'I [l[I SYSOU'I'=,'_
/ITLISI,. D[I UNI"1"=3330,, VOI.=_EI_=I_I_:O00:I, D ISF:'=OL.ti
//'SY_BII4 [nKi_;

SCRATCH [nSNAMr"=:LD.LDO3XXO1.RS41. Dt_'TAOi ,VOL=3330=LI:_O001

//
B1 ar, k_

Figure 6. JCL to Scratch Unit 2 Data
File DATA01.

O
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/fI.[IO[_LR3[I JOB (O:I24yFt'IRS)v'L.[IOO4LR F'I.I]rI(:I:N',C:I.A_S::XvT];MI----4
IIS2 EXEC F'GM=IEI.d_ENER,REGI[IN=801(
//SYSF'RIN'f BD SYSOUT=A
//SYSIN BB _:
IISYSLIT;I li[l[Igl_i:L.[liL[iO3XXOI,l:_S4J•BATOI ,i.INlT=3330 ,VOL=SER=LI:70001 ,
// [$ISF'=SI..IR
//SYSUT2 DB 5Y_IOUT=A,BCII=(RECFM=I.I,BLKSIZE=:I33)

Blank

Figure 7. JCL to Print Unlt 2 Data File DATA01
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]710 C_T A_EA, RECEIVEFE CO,Cq,CL,,C?
" RECEIEVER_

/_% -50Co0C -IZC.O0 G.O
-_GO.QO -_OG,OC 0.0

-70G.O0 3CC. O0 0.0
O.C O.C 0.0

PF,_NI SOURCES
-110.00 -65.03 G.OO BO.00 500 LOADER ]

-390.00 -3_,OG 6.00 dO.CO 500 LOADER 2
G LINE S_URCES

i0 500 TRUCHS ]

-903.0q -]0_,00 G.DO B_,NO 0.000_2_]

-_O.OC -]05.0C 6.00 B&,DC n.O00_7_]

-_54,7? -81.7@ 6.C0 8_,GO 0.000167_
-72_.2_ ]pu,u{ 6._0 BE.?7 n.000!771

-]_7.I; 1&9.37 6.00 @q._30,OOO_O_O
-51.2 ° 157.9'I &.O0 B?,_ 0._007385

-_G.3? 9_.7_ _.00 Bo.oq 0.0003103
-57._3 3_.9_ G,O0 77oF9 0.0007507

-370.CC -_.OC 6.00 8_,00 0.000_232
-35u._7 -B],78 6.00 O,D 0.0

11 500 TRUCR_ ?

-100C.09 :IC_,OO CoO0 B_.CO 0.00_32A1
-85_.00 -_05.00 6.00 _6,00 D.O0012h]

-72_.87 -16_,65 G.O0 BG.OO C.000_&5_
-S8&,OB -1_.22 G.O0 _,_0 0,00019_7
-_7]._q -137.0_ 6,00 B7,]C 0.0002537

-398.20 -_25.57 6.00 7_._5 O.000&]_

_'_ -qlC.O0 -3_0.00 _.00 B_.O0 0.000G126
-_98.5_ -_13._5 G.O0 BG.OO O.O00P5_?
-G_.9_ -W_1.85 6.00 8_.00 0.00019q7
-_8_._3 -313.10 GoO0 BG.O0 0.00e]652

-728.9? -169.69 B.O0 O.O 0°0
50C 6ULLDbZER 1

-30.00 -BO.00 6,00 83._0 0o007B027
35.00 -_OO,O0 g.O0 O,O O.O

7 500 BULLGGZER ?
-50.00 -@O.DO R.O0 8_.00 0°0070316
-2F.OO -720.00 6.00 O.O 0.0

2 5C0 BULLOOZER 3

'-755.00 -_OO,OO G,OO 8_.DD 0,0055?93
-?00.00 -WgO.O0 6.00 0.0 O,O

500 BULLDGZE_

-_5_,00 -_10,03 8.00 B].O0 _.0063BBB
-Z8_,O0 -_SC.OD 6.00 O.D 0.0

0 AREA S_URCE$
O BARRIER_

1.00

flgur? 8 HINPUT Output Data file, Cut Area.
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IR1O FILL AREA, RECEIVERS F6,F?,F8
3 RECEIEVERS

0.0 0.O _.00
0,0 70.00 _.00

-50.00 3_0.00 4.00
0 POINT SOURCES
I LINE SOURCES
4 50n TRU_KS 1

350.00 270.00 6,o0 86.D00.O003q6q
-3_0.0o 260.oo 6.oo 86.oo o.ooo3464
-3_o.oo 120.oo 6.oo 86.oo o.oolo3g3
350.00 120.00 6,00 0.0 0.0

1 AREA SOURCES
2 5oo BULLDOZER 1
-290.00 I_0.00 6,o0 80.00 83.00

_50.00 100.00 6,00 80,00 0.0 ["*_
0 BARRIERS

1.00

Figure 9. HINPUT Output Data File, Fill Area.
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t_ B_RRI[R £X&HPLE CASE
3 RECEIE_ERS

O.O 10C.OO _.O0
0.0 -_00.00 _,00

100°00 0.0 _.00
I POINT SOURCES

0.0 0.0 6.00 ?G,O0 500 LOAO r
3 L_NF SOURCES
3 500 TRUCKS I
-500.00 0.0 G.O0 75,Z9 0.0003710

0,0 0.0 G.OO 81.00 0.0003710
-500°0_ 0.0 5.00 0.0 0.0

0 AREA SDURCE5
B_RRIERS

2 POZNTS
o10O.0O SO.O_ _5,00

50.00 5C.00 15.00
3 P31NTS
°I00.00 -5C.00 15.00

0.0 -50.00 , ]5.00
50.00 -50.00 15.00
_°00

Figure 10. HINPUT Output Data FiJe, BarrTer Example.
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• Number of line sources: I3 _"

e Foreach line source_the following:

- Number of points and nominal frequency: 13, 17.

- Po;nt coordinates (XI Y, Z)_ vehicle passby]eve] (keq(e)), andsource
denslty (N): 4F10.2, F10.7 for each. The coordinatepointsprinted in

Figures8 and 10 are the looppoints created by the programras requested

in Figures1 and 3. The emissionlevels and sourcedensities (vehicles per

unlt distance) correspondto the segmentbeginning at the point on the same

llne; there isone fewer of thesethan there are points.

• Number of area sources: I3.

• For each areasource1 the following:

- Number of"points and nomlnal frequency: ]3, 17.

- Center point coordinates (X_Y, Z)_ width, andeffective sourceemission

level: 5F10.2. There isone fewer emissionlevel than there are points.

• Number of barriers: I3. (,*,_
• Foreach bather, the following:

- Numberof points: I3.

- Coordinates(X, Y_ Z), of pelnts: 3F10.2.

• Excessattenuation: F10.2.

Various identlfying information is alsoprinted in the data files, l_elr formatsmay

be seenin the programlistings. Theirmain intent is to make the data file readable.

"mesourcenames(input namesplusan appendedordinal) are read by HICNOM and used

to annotateits output. Experiencedusersof this model canmodify thls file to makeminor

changes,rather than reenter all the data throughHINPUT_ whenanalyzingalternate

scenariosat a givensite.

2.4.3 HICNOM Outputs

Figures11 through 13 are the H]CNOM outputs correspondingto the three examples.

Re outputsconsistof two parts: the total nolse level at eachreceiver poinh and the

contributionof eachsource componentto the no;seat eachreceiver. _
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_ ;'l';r r v_"_ r;U_ E ': L_

¢.n
] 71.?

77 .?
_" E7.7
4 ??.o

P_P_)IIE_7 cr_F/IG:]'eUT._I_h_ FP._" R.rCEtvE_ _u_f_E._:

_;_Ex I r:TF R'_'rY LE vFI. .g_U_CL

] ," ° 7"_,_ , _7 E._ C," , ",,. ? _.l _[_ l

l_ c._'_?C_CE*_ "r, _:.._ T_'bC_S 1

_l CorT_]CC'E'_t'_ ??.2 T_UP.;__. 1

_,_ ,_._Sn_ _, _._ TFUP, H._

_,"_ _,_ n._]3"/'/?E_ _, _,.C' Tr'UC_

_,_ _°_:c_I _[_,_" _l'.] T."UC;I _ ;,

1'_r_ _.?_'_!._;CE* '_. _._'._ "T;'UI"t_"

1C'_: n. I_?l" ,"? 1 _ _ _" r'/._g bU'..k_r ZIP .:

1 _,, :','_ 11 ; _ _'_ ,.." _.'_ k'_ -__ "'_

1.g] _. 11G :_'_+_, "/ :_C'. ? T'_UC_._ '_

' _I_1 ,%l_.Fc._E_r r. _;°_ T_U_,KS 1

FIgure I1. HICNO/vi Output, Cut Area,

2)
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"') r+ I 7[I 77[* I r llP.!i T_'UR;_', "i
"ql r,.11O".Dcr,:' , .r.,l 'P:'tjCXI I

751 C,. _9] L £(E-_ D_ u C. ,., T_:U{:V,'S I

'_01 C. "%7_ _ _E* (,r, 57.3 TF'UCI; S ]

102 r_. qr._ _ $? E+ C% _3.5 T'_ UCK5 _ _._
7['2 C. 'i 7I" 7,7_E+ CG _7.5 I PUCK'L:_ 7
402 O.7z3_sr_Fwor, 51.7 T_UCKS

u n? r. _CC{-C,OE+Dr {u.8 InUCK- _ 7

: O_ _.I]_F_?E+O? EF.C T_UCI',.S 7
7C7 O. In._%_J_'+03 70.__ T'!UCKS
_02 C- IOC_I_IE+_7 £P.O TTUCKS ;

19C2 C.2;OE_E+OG _f._ TcUCK c ,_
ln'_ S. ICIlS]C+O? 50,1 BULLD{_Z_ 1
I0_ O._18_?qE+37 _0,7 BULLDI?ZER ?
I"5 O.CT] 517E+U7 E9._ P,ULLDn_ER x
InG O. r,?_._?E+O7 $5._ BULLDnZER

crYPohEUT Cfr_TPIBUTIC, N5 Ftlr- REC£]VEP hU_CqER: 3

: t_P[" X INTEN.rITY LEVEL _OURCF

| D,3OR_CrE*CC 5R._ LrADER

_. P_355£+_S 5A,5 L9 '-DEP
101 R.172_]3E*CG 57,_ T=UEKS
PO_ P,7_gIG_/*C5 _9.C IRUCKS

_01 C. XIRuGOF*CG 55,0 TRUCKS
uC1 q.3_5[/_E*or 5E.3 I_UCK. _

%01 e. RqX79_{*O." _u.7 IRUCK3 _"
c.01 O,_(;_Z,eC _.O.& T;UCKS

701 C. _= _'_C3F+OS u'_o_ T_UCK_
8.hi ?.3'7_Ir£+cs _1,_ TRUCKS
'_Ol C. _"_'37E* OK 5G,1 TRUCKS

192 O, _7_'_5E*C5 _u._ TRUCKS
202 O.._35,t 70E + 05 _r,3 TRUCKS
{02 O, 2AOC575+D_ q_.2 TRUCKS

_C2 n,7_7177"+fJ5 q},7 TRUCK5
;P, 7 O, 1 8G_3_£'.+ _ _. _.7 TRI'CK3
EO_ O. r,CPEOCE* _ u _7." T_L'CK S
7C2 3. Sq3"_50£*0% W7._ TRUCKS
_3_ '7. 1E:_ _ :,0 E+ C'; _'_.7 IRUCKS
_C? _. 17.¢,_77E+ C:, _I,_ 7PUCK_

le.32 C,19171_E÷_S _._ t"UCK_
l£"_ (_. ]0_13q£+(_7 _,C.? gULLDnZEr I

1C_ C. I C5_,_1E',07 ;,0._ ,3ULLD]37r': 2
•Ir5 _,_roI1?r*cr £5.5 BULLDnZEP :'.
lOB O. lllr_Sq£+O'; 5',.1 9ULI_DI1ZII_ _4

C("fPDP,EP:T CF,HTpI_UT_DHS FDR RFCFIVEP t;UPQ[R:

Z';D,r X _N_rN._ITY LEVEL SnU_Cf.

C._I?I'I?E+SD 7F,r LI_)E _ 1
O. _q937_£*C-_ qr,.1 kl: _ DETI .=

1C1 C'. ] ,cO} 97E + c.r, .t 1.._ , FUCK,r. ] _.."_1

Figure ]l (continued)
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_0] C._10_37E*03 _u,9 T_UCKS ]

?C] C._FS;_gE*CE 5_.0 T°UCKS ]
_O] 0.319CCgE*O_ 55.0 T_UCK_ ]

qO] C.]u£_TC{4D7 F1.7 1FUCK_ 1
q102 C._I_3DE*O_ qX._ T UCK_ 2

_C_ C,277;.6u[_C_ _:,8 T_UCKS

%q2 O.Pr1'_gE¢OR qu.O _IJCKS 2
_O_ e.gaSIEeZ¢O_ 3r,.B T_UCKS ;
70_ n._5_O_E+OS _.5 T_UCKS

_0_ O. In_7OhE,O_ _.2 T_UCK_

100? 0,177E_]£¢.05 _,£ TRUCK_ P

_r_ In3 O.??q_BxE¢O_ )l._ _ULLD_ZFF ]
..... I0_ t.1783_TE_C_ 77.5 BULLD_Z_

1,n5 0.B19150[*C(; _3,] 9ULLDDZE; 3
JOE O,£_3F_[+P_ 5E.2 BULLDOZFP

Figure 11 (concluded),
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T_ qn :RE:, CIVFP5 F_. I. FILL PF: ,F?,FB

_EC_IVER _JUt_BZR LFG

] 73.6
7 79.0
3 ?2,E

CQHPDNENT CONTRIBUI_DN$ FOR RECEIVER NUMBER: ]

INDEX INIEN;ITY LEVEL SOURCE

10] 0.130051E407 6],I TRUCKS ]

701 D.]BDSIBEwO_ 5_,1 TPUCKS ]
_01 O,1_4165E.B3 71,5 TPUCI(S 1

10,101 O,?B37OOE_O? GB.? BULLDOZER I

Cn!IPONENT CONTRIBUTIO:_S _OR RECEIVE_ NUMBER! 7

INDEX INTENSITY LEVEL _DURCE

(.-,
101 C.771_970.07 63,_ I=UCKS 1

701 O,]90(,97E_DC 57.B IRUCKS 1
_0_ C.SII_O]E*O_ 77.I _RUCK% 1

IC'IO] O.ZB£BBhZ.OB ?W.I BULLDOZER 1

COMPON{NT CDNIRIBUTIONS FOR RECEIVER NUMBER: 3

INOfX IMTEN_ITY LEVEL SOURCE

10] O._?_?£.O? Gg,B T_UCK$ I
_C1 0._1757_406 5_.B IRUCI(_ 1
_01 C.5_6_50E*C7 67.3 TRUCKS ]

10101 O._2DE]TE.O? 65.7 BULLDOZER 1

Figure 12. HICNO/vl Output', Fill Area.
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BARRIER EXAHPLE CASE

RECEIVER NUMBER LEO

] 53,9
? 5E,O

5 GB.N

COMPDtJENT CONTRIBUTIONS FOR RECEIVER NUMBER: i

INDEX _NTENSITY LEVEL SOURCE

I b.472858E+OB SC.? Ln_DER ]
]01 O.B]BB_9E+OS qB.O T_UCKS 2

201 0.23B_ONE+OS 53.7 TPUCKS 1

COMPDNENT CONTRIBUTIONS FOR RECEIVER NUMBER: ? i

INDEX INTENEITY LEVEL SOURCE i

- ] OoUTB_EBENOG 5E.7 LOaDEP ]

101 O.B_8OGgE.C5 48,0 T_UCKS ] i
201 O,_32703E+OG 53.7 TRUCKS I

COMPDhENT CDNTRIBUT'IONS FOR RECEIVER NUMBER: 3

INDEX INTENSITY LEVEL SOURCE

] O.7BB93BE*O? 53.0 LqaDER ]
IO] O.173_?£E+DD 52,4 TRUCKS ]
?0] O°53}_]3E*OG 5B,0 TRUCKS ]

Figure 13. HICNO/vl Output, Barrier Example.

9
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The component contribution for each receiver consistsof a source identifying

Index, an intensity quantity, the sound pressure level due to that source, and the

name of that source as read from the unit 2 file. The intensity quantity is 10L/IO,

where L is the sound level, l"_e identifying index may be decoded as follows:

• Point sources hove one or two digits, llne sources three or four, and

area sources flve.

• lt_e last two digits are the sequenHal number of the source, in the order

it appears in the intermediate data file. Separc_tecounts, from 1, exist

for points, lines, and areas.

g For line and area sources, the next two digits identify the source segment,

in the order they appear in the data file. Separate counts exist for each

source. The level corresponds to that segmentonly.

• Area sourcesare identified by a 1 in the fifth digit (leading digit if

present).

Note that the order o_ each source component list correspondsexactly to the order

in which the components appear _n the data file read by HICNOM.
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3.0 PROGRAMMER'SMANUAL

Theprogramsare written in IBM FORTRANIV, as described;n "IBM System/360

and System/370 FORTRANJV Language",Order No. GC28-6515-10. _e following

changeswere made:

1. The programswere re-structured as batch jobs. Thiseffeeted I/O statements

only. HINPUTreadsfrom unit 5 and writes ontounit 2. HICNOM reads

from 2 and writes onto 6. Errormessagesfrom subroutinesare written onto 6.

2. File openand close statementshave been deleted. Fliesare controlled by

JCk, asdescribed;n Section2.

3. D° loop parametershave beenmodified to conformwHh the restrict;onof

iBM FORTRANthat only constantsar scol_r variables areallowed. For

example,

DO 9 f = 1, NCLPTS(N)-I

hasbeenchangedto

IMAX = NCLPTS(N)-]
DO 9 I = 1, IMAX

The newparameterssuchasItC_X ore not defined in the variable dictionaries;

they are localquantities andself-explanatory.

4. Literal constantsare introducedthrough DATA statementsonly. Forexample,

WRITE(I, |12) NBAR, IBARRIt 'IERS'

• hasbeen replacedby !

DIMENSION BARLIT(2)

: DATA BARLIT/IBARRI, 'IERS_/

WRITE(2, 1t2)I',JBAR, BARLIT

:_'0 The new variable namesare self evident In the DATA statements_and

are not included _nthe variable dlcfionaHes.
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5. All data statements for quantHies in COMMON blocks are placed in

BLOCK DATA routines.
I

6. The name statements, PROGRAM HINPUT and PROGRAM HICNQM,

have been deleted. The programs are identified as MAIN by the system.

The names DATA] and DATA2 have been eliminated from the BLOCK

DATA subroutines; there are, however, still two such routines. The

shorter one (DATAI) must be linked with HICNOM.

7. All fixed point variables are I * 4, the standard default for IBM FORTRAN.

The following extensions from ANS FORTRAN are still present in the programs:

1, Apostrophes are used to define literal strings.

2. Two variables are declared LOGICAL* 1 in subroutine DECODE..

3. Two four dimensional arrays are used in HICNOM: BTRIPL and STRIPR.

These extensions are valld on the IBM 360, and provided signTficant convenience in

writing the program.

]n 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.
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4.0 _AINTENANCE MANUAL

Program maintenance is virtually identical to that described in WR80-58. The

only differences are that DATA statements for quantities in COh4MON blocks

/CONSTS/and UNITS/are contained only in BLOCK DATA DATA1, and that

this routine is linked wlth HICNO_ as well as HINPUT.

When obtaining Hstings of the programs for maintenance review, it should be

noted that the compiler on the TCC system deletes consecutive comment cards beyond

a certain number, and generates a severity 0 diagnostic warning. The source listings

obtained f'rom running JCL in Figures 4 and 5 will therefore not contain complete

annotation and dictionaries. To obtain full listings, the original source files must be

printed. This may be accomplished by running a dCL deck similar to that shown in

Figure 7, replacing DATA01 with HINPUT.SOURCE or HICNOh4.SOURCE.
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