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Abstract

In this paper, the compurerized madter plan of drainage software system is presented.
linked together by a main-menu driver, the program is intended to be
user accepts or rejects all analysis results as the data file is developed.

developed in the first data entry pass.
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A Rationel Method Planning/Design Computer Program

ELach of the rational method modeling approaches (Hro-
madka, 86)utilize identical submodele fOor estimating (1}. the
initisl time of concentrations (2). channel or pipeflow
traveltime, (3). runoff coefficients, (4). rainfsll intensity
values, {5}, and confluence values at the junction of two or more
collection stresms, Therefore, guce computer program subroutines
are developed for esch of these subrodeis, & mais driver program
can be developed which manipulates the individual submedels to
formulate o link-node madel of the Wwatevshed bawed on the rational
method modeling strategy desired. In Table 1 , descriptions are
listed for the computer programe used to model the hydrologic
roceases which occur in & rationsl metbod study of &t urban
watershed, Combining these programs using &4 givple maiv menu
which branches the program to the selected submodel will result
in a totally design-interactive cowputer program,

TABLE 1.

RATIORAL METROD PROGRAM SUBROUTINES
Pragraw Number Pescription
1 main driver program

2 ytilizes the Kirpich formula for

estipating the initial subaeres
time of concentration Tc

calewlstes rainfall incensities by
log-log interpolstion

3 (oo input)

4 (ng ioput) eatimates g vunoff coefficieat

5 estimates pipeflow traveltime for
a vser-specified Or computer eat-
mated pipesize

6 estimates graveltime in a trape-
zoidal ¢hannel

7 estipates traveltime in & etreet
section of arbitrary sige

a eptimated treveltime in & pavement
V-gutcer

9 e¢stimates confluence values

10 allows entry of user specifed duta at a
node :
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1 permics sddition of a subarea to the
callection stream

Programs 2, 3. snd 4 follov directly from waterial presented aboye
in the text and the referenced figure numbers, Progrem 5
estimates pipeflow traveltime by computing the normal depth and
determining the time of travel based uponh the normal depth flow
velocity. Flows which result in 2 sormal depth greater thar 0,82
of the pipe diameter are assumed to cause the pipe to flow full,

If the pipe size im not specified, thia prograds estimates a
pipeaize in 3- and b-inch ibcrements by utilizing e pipeflow with
a pormal depth less then or equal to 0.82 of tha pipe diameter.
Pipe zlope is bssed on ground slope; howvever, a factor is
introduced such that the natural gradient of the land is reduced
{usually by aboyt L0 percent) in order to account for siner losses
within the pipe. The pipesizes are estimated by sssunming this
adjusted gradient of the topograpky between two nodal poiunts to
equal the slope of the pipe for prormal deptk flawa. Program &
eztimates chenngl flow rraveltime based vpon the normal depsh flow
velocity, Program 7 examinea gtreetflow traveltime for two
conditions: (1}, all flov om ope side of the street sectiom,
including the splitflow effects vhen the flowdepth exceeds the
street crown, and (2}, equal flow on both sides oF the street
sectioe, A1l flows gqutaide of the street cutbs are assumed
negligible {rhat is, that water is in a ponded condition), Program
9 godels 5 confluence yith up to 5 independeat collection streams.
It is based upon the lipear confluence formula presented in the
text.

Tbe usugl study approach is to subdivide the vatershed into
subareas such as ehown ia Fig. 1,  MHodal points are defined at
the upstresm and downstream points of ench subarea, Computer
results are correlated to the hydrology map by means of these
nodal point desigbatiemns. The progtams are inteuded to be
combined inte a menu-driven program system im which the vasr
interacts with the program, Starting at the most upstream nodal
point of & colfection stream, the program user selects which
submodel is to be first employed. Usually, the firet modal is the
initial subares program and the user enters The appropriate
bydrologic data such sp subzres development type, s0il group, ares
sizes vpstream and downstream slevations, and length of the main
flowpath, The submodel tomputes the initial subarea Tcs Cthe
coxreeponding ronoff coefficient apd rainfall intensity, and the
initial subares runoff, The program user is then displayed this
informetion for the user to accept or reject., If the informaticn
is acceptable, the entered hydrologic data is perwanently stored
ip & dota file; if the computed results arze unscceptsble, the vieT
rejects the submodel resclts and the computer progrém returna to
the previous nodsl Point.

1f the user had ac¢cepted the nost recently gomputed
information, then fhe main program returnd to the meny djisplay for
the user to select the next hydrologic wubmodel. The main program
#hould store the recencly compured Q, Tc, and the tocal ares. In
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this manner, should the user now select to employ the channel
traveltime program, the normal depth computed will be based on the
stored peak Q value, and the traveltime will be directly sdded to
the stored Tc value, providing the time of concentration at the
downetream peint of the channel, Thus. the computer program
directly follows the desired rational method modeling approach
jpteractively rather than the user creating a data file to be
operated upon by the program in a batch mode. Using such a
computer programming spproach allows the watershed to be master
planned on the first study pass, and in additioun, the entered
hydrologic data sre stored for subsequent editing and meeter plan
updating.

In the following pages, computer listinga are provided for
esch of the discussed submodels. The language uveed is FORTRAN, and
the codes are directly usable on many currently asvailable
microcomputers. The data eptry requirements are presented in the
form of screen text pages which contain the submodel data entry
prompts as well ae other user-friendly prograzn commands and
features, Details of these screen text pages are discussed in the
following section,

Computer-Aided Design Imteractien

The cotmputer programs were developed to aid the engineer in a
computer-aided interactive mode rather than the inefficient and
difficult to vse batch mode that is associated to most water
resources software, In this fashion, the software is formulated
on a system level where the individual submodels are employed as
selected by the emgineer, and the computed results reviewed by the
engineer priot to proceeding with the next submodel process. This
type of approach can be directly spplied to link-node medels where
the links direct the legic process in one direction only, For
exanple, the rational method planning/desigp program system
proceede in the downstream direction with the entire vatershed
tributary to s node completely described by three variables: pesak
runotf rate, time of concentration, and total area. Thus the
hydrologic process employed to link the next downstream ncde acts
only upon the most recently computed values of the three
characteristic variables. Becauee the main purpose of studying
the watershed is to determine an apprupriate flood control system
to safely contain the peak flow rates, each link of the link-node
model is properly sized and evaluated prior to proceeding to the
pext link or hydrologic process,

In comparison, the various submodels can be cowbined into a
batch mode of operation where the engineer builds a data file
containing all the neceasary data for each hydrologic process or
link used to develop a link-node model of the watershed. The
program system then operates upon the datas file to generate the
model solutions, The user then reviews the entire model repulta
for unacceptable conditions {e.g, such as streetflow above the top
of curb, or excessively high flow velocities in a user-specified
pipe size linking two nodal points, etc.) and identifies the
necessary alterations in the link-node model to remedy the
computer design. This procedure iz repested until the entire link-
node model provides the required flood control system design, and
requires considerably more computational effort., time expenditure,
and fruetration to the engineer.

Therefore, the engineer should develop the maim driver
brenching program using the basic user-friendly environment as
discupsed in Aromadka et al. (1983c). The wain program data entry
sequences for each submodel should be developed such that the
compunication/presentation (€/F)} provides an easy-to-use and self-
teaching environment. Some of the major requirements for such a
user-friendly environment are as follows:

(1), The C/P ahould present all date entry prompts and
computed tesults in a readable manner such that sny engineer can
readily evaluate the information.

(2). All evgineering units should be diaplayed.

(3). Any program system flow logic should be clearly
described in the program where needed in order to reduce the
first-time user learning curve.

(4), A1l program eystem commends shouid be consistently
displayed between submodels {(and between separate computer
programs) sc that the user cen operake special data eotry or
editing features without confusiom.

{5). All data file msnagement operations {sach ae opening,
closing, and saving data files) should be programmed interior to
the system program in order to provide ease of use,

The submodel data entry prompte for the provided program
listings are presented im a typical ¢/F for use on currently
available microcomputers., The viewing displays are constructed as
pages which contain sets of data entry prompts grouped together
according to the selected submodel procese. Each of the pages
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Fig. 1. DRAINAGE SYSTEM

contain the following set of vperstion commands located at the
bottom of the CERT acreen!

(1). TOP. This command clears the screen, redisplays the page
information. and returns the program to the first data entry
prompt of the page.

(2). BACK, This command returns the program to the previous
page (if one exista), and positions the program to the firet Adata
entry prompt.

(3). MAIN, This coumand performs several important taska.
First, the progrem &ystem data file is properly paved and closed
8o that all dats entries are protected, and the data file is
svailable for later uee. Second, the command terminates the
submodel process in progress should the weser be imterior of a
subroutine process, Third, the command returns the program system
to the main driver program menu,

(4), EXIT. This command is identical to the MAIN command,
except the program system is terminated,

It should be noted that these four commands can be entered at
any time, and at any data entry prompt within the program system,
Thus, if the user should wish to exit the program while entering
the dats needed to solve for pipeflow between two nodal peints
{Program 5}, then the uger simply enters the word EXIT at any datas
entry prompt. It should also be noted that the C/P pages contain
a description of each data entry a5 well as the allowable value
range for deta entry. Each data entry is checked for range limite
priot to proceeding to the next data entry prompt. If the entered
data is outaide of the allowable value range, an error message is
digplayed to the user and the program returns to the invalid data
entry peint for another data entry attewmpt. In this way, the data
file development is error free with the first pase of the data
entry sequence.

Unfortunately, there are 3till wvide differences between
computers and peripheral devices such as the CRT terminals of
different manufacturers. Additionally, the internal operating
systems of the computers differ. Developing a user-friendly
eovironment for the computer program system i therefore dependent
on the computer system hardware and associnted software. The
necessary eteps in opening files, ¢losing filee, subroutine
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ewployment, overlsy structuring, cursor addressing, clearing the,

screen, program execution and other operations must be obtained
from the computer user-guides and operation manuale for each
particular system.

Exsaple |. Rational Method Program Applicstion

The following computer program application example problem
illustrates the use of the Sybares Summation Model for ratiemal
method hydrology studies of urban watersheds, The example problem
presentstion contains the following informstion:

Figure Bupber Deseription

1 example problem draipage system
2 example problem point rainfall
3 example problem computer

program results and example
tabulation form output
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USER SPECIFIED HYDROLOGY AND HYDSAULIC MODEL INPORMATION :

USER SPECIFIED STORM EVENT (YEAR) = 25.00

SPECIFIED MINIMUM FIPE SIZE(INCH) = 24.0

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .30
16-YEAR STORM 60-MINUTE INTENSITY [INCH/ROUR} = 1.270

100-YEAR STCRM 60-MINUTE INTENSITY{INCH/HOUR} = 1.%00

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT » 25.00 1-HOUR INTENSITY (INCH/HOUR) = 1.4910

SLOPE OF INTEMSITY DURATION CURVE = ,5000

R e e e S T P T T T E T PPN
Advanced Engineering Scftwaze [AES]
Q

SERIAL No, LOCOS

REV. 3.0 RELEASE DATE: 5/17/83

<(((((((((((((((t((((((((((((((((\((((>>>>)1))))))))))))))))))))))))))))))))

I e L L L A T SO Y

FLOW BROCESS FROM NODE 11.00 TO NODE li.00 IS5 CCDE = 2

>2>>>RATIONAL METHOD INITIAL SUBAREA ARALYSIS<<<<¢
- Eszuma ——n
ASSUMED INITTAL SUBAREA UNIFORM
CEVELOPMENT IS STNGLE FAMILY {1/2 ACRE}
TC = E¥|(LENGTE**3)/(ELEVATION CHAKNGE))=®*.2
INTTIAL SUBAREA FLOW-LENGTH = 800.0¢
UPSTRIAN ELEVATION = 100.00
DOWNSTREAM ELEVATION = 98.00
ELEVATION DIFPERENCE = 2.00
TC = ,472*[( 800.00%*3)/( 2,00} %% 2 « 20¢.280
2%.00 YEAR RAINFALL INTENSITY [INCH/HOUR) = 2,858
SOIL CLASSIFICATION IS “AY
SINGLE-FAMILY (1/2 ACRE LOT} RUNOFF COEFFICIERT = .7180
SUBAREA RUNOFF({CF5) = 20.52
TOTAL AREA (ACRES} = 10.00

TOTAL RUNOFF{CFS) = 20.52

e o e L L L R

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 15 CODE = 5

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<CC
S R KK KN RS S EE R R raamEENE e RN~k rammEmSEoEoa

UPSTREAM ELEVATION = 928.00 DOQWNSTREAM ELEVATION = 96.00
STREET LENGTH{FEET} = 350,00 CURE HEIGTH{INCHES) = 8.
STREET HALFWIDTH(FEET) = 22,00 STREET CROSSFALL (DECIMAL) = ,0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIXE COMPUTED USING MEAN FLOW (CF3) = ic.Qd

*#4LSTREET FLOWING PULL%#*

TREET FLOWDEPTH [FELT) = .E1

HALFSTREET FLOODWIDTH(FEET) = 22.00

AVERAGE FLOW VELOCITY (FEET/SEC,) = 2.86

PRODUCT OF DEPTHAVELOCITY = 1.74
STREETFLOW TRAVELTLME (MIN} + 2.04 TCIMIN) = 22.32

25.00 YEAR RAINFALL INTENSITY (INCE/HOUR) = 32,599
S0TL CLASSIFICATION IS "A"
SINGLE-FAMILY ({1/4 ACRE LOT) RUNOFF COEPFICIENT = .713%
SUBAREA ARFEA{ACRES) = 5.860 SUBAREA RUNOFE (CFS) = 19.00
SUMMED AREA (ACRES) = 15.69 TOTAL RUNOFF{CFS) = 39.53
END OF SUBAREM STREETFLOW HYDRAULICS:
DEPTE (FEET) = .65 HALFSTREET FLOGDWIDTHE(FEET} = 22.00
fLOW VELOCITY (FEET/SEC.) = J.24 DEPTH*VELOCITY = 2,10

R R L e P S g,

FLOW PROCESS FROM NODE 13.00 ‘TG NODE 14.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREACLCLC

>>33>0SING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<c<
DEPTH OF FLOW IN 139.7 INCH PIPE IS 29,2 INCHES

PIPEFLOW VELOCITY(FEET/SEC,) = 5.9

UPSTREAM NCDE ELEVATION = 96.00

DOWNSTREAM NODE ELEVATION = 94.00

FLOWLENCTH{FEET) = &50.00 MARNINGS N = .013

ESTIMATED PIPE DIAMETER({INCH) = 39,00 NUMBER OF PIFES = 1
EIPEFLOW THRD SUBAREA(CFS) = 319.53

TRAVEL TIME(MIN.} = .83 TC{MIN,} = 24,14

B R e L L L e

FLOW PROCESS FROM NODE 14,00 T0 NODE 14.00 15 CODE = [1

>>>»>ADDITION OF SUBAREA TO MAINLINE PEAR FLOWSCCC
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25,00 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2,57% S0IL CLASSIFICATION 15 *A*
s6IL CLASSIFICATION IS *A" SINGLE-FAMILY (2.5~ACRE LOT) RUKOFF COEFFICIENT = .517%
SINGLE-FAMILY (1/4 ACRE LOT} RUNOFF COEFFICIENT a ,7278 SUBAREA AREA (ACRES) = 8.60 SUBAREA RUNOFF {CFS) = 7.77
SUBAREA ARER{ACRES} = 6.00 SUBAREA RUNCFF{CFS] =  11.24 SUMMED AREA(ACRES) = 1B,30  TOTAL RUNOFF(CPS} = 16.43
TOTAL AREA{ACRES)} = 25.60 TOTAL RUNOFF (CFS1 = $0.77 END OF SUBAREA STREETFLOW HYDRADLICS '
TC{MIN} = 24.1% DEPTH(FEET) = .5% HALFSTREET PLOODWIDTH(FEET) = 1%.81

FLOW VELOCITY (FEET/SEC.) = 2.00 DEPTH4VELOCITY = 1.11
R T L R L e L TR T

FLOW PROCESS FROM NODE 14.00 TO NODE 14,00 1S CODE = 1 e Ty L T P O
FLOW PROCESS FROM NODE 33.00 TO KNODE 14.00 I5 CODE » k]

>>»>»DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

- »>>>>COMPUTE PIPEPLOW TRAVELTIKE THRU SUBAREAC<{{<<C

CONFLUENCE VALUES USED FOR INDEPENDENT $TREAM 1 ARE: 332> >USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE PLOW) <<<<¢<
TIME OF CONCENTRATION (MINUTES) = 24,14 ==

RAINFALL INTENSITY (INCH./HOUR) =  2.57 DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.7 INCHES

TOTAL STREAM AREA [ACRES) =  25.40 EIPEFLOW VELOCITY (FEET/SEC,) = 1.6

TOTAL STREAM RUNOFF{CFS) AT CONFLUENCE = 56.77 UPSTREAM MODE ELEVATION = 95.00

DOWRSTREAM NQDE ELEVATIORK = 94.00

FLOWLENGTH(FEET) = 700,00 MANNINGS N » ,012
R TN TR TR IR TR AN T T AT AT AR AN AR T A AN ESTIMATED PIPE DIAMETER(INCH) = 133.00 NWUMBER OF FIPES = 1
PLOW PROCESS FROM NODE 21.00 TO KODE 22,00 I5 CODE = 2 PIPEFLOW THRU SUBAREA|CFS} =

43
TRAVEL TIME(MIN.) = 3.25 TC(MIN.} = 51.24

>»»»IRATIONAL METHOD INITIAL SUBAREA AMALYSISC<<<(

ASSUMED INITIAL SUBARER UNIFORM AP S S R crnvarrann
DEVELOPMENT 1S SINGLE FAMILY{1-ACRE) FLOW PROCESS FROM NODE 14.00 TO NODE 14,00 IS CODE = @
TC = X*[(LENGTH**3)/(ELEVATION CHANGE)}*%*.2
INITIAL SUBAREA FLOW-LENGTH =  400.00 >>>3>ADDITION OF SUBAREA TO MAINLINE PEAK PLOWC(X<
UPSTREAM ELEVATION = $9.00
DOWNSTREAM ELEVATION = 96.00 25.00 YEAR RAINFALL INTENSITY (INCE/HOUR) = 1.639
ELEVATION DIFFERENCE = 1.00 SOIL CLASSIFICATION IS "A*
TC = .469%1[ A400.00%w3)/{ 3.00)j%*.2 = 13.717 MOBILE HOME PARE DEVELOPMENT RUNOFF COEFFICIENT = .7541
25.00 YEAR RAINFALL INTENSITY (INCE/HOUR) = 3,614 SUBAREA AREA{ACRES) = 4.80  SUBAREA RUNOFF (CFS) = 5.93
SOIL CLASSIFICATION L[S "a* TOTAL AREA(ACRES) = 23.10 TOTAL RUMCEF (CFS} = 22.36
SINGLE-FAMILY{1=ACRE LOT) RUNOEF COEFFICIENT =» .7104 TC{MIN) = 53.24
SCBARER RUNOFF(CFS) = .57
TOTAL AREA(ACRES) = 1.60 TOTAL RUNOFF [CFS} = 2.57
A AR RN R RN R NIRRT TRt ba e At rad
FLOW PROCESS FROM NODE 14,00 TO NODE 14.00 IS CODE = 1
Py ——
FLOW PROCESS FROM RODE 22.90 TO NCODE 14.00 IS CODE = 5 >»>>>DESIGRATE INDEFENDENT STREAM FOR CONFLUENCE <<<<<
3>>>>AND COMPUTE VARIOLS CONFLUENCED STREAM VALUES<<<<(<
> >5COMPUTE TRAPEZOIDAL-CHANNEL FLOWC<(<< awrasceres [ ——
3553 3TRAVELTIME THRU SUBAREA<CC<C CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
srarkEErmETEimEEm emmmmmm——— TIME OF CONCENTRATION (MINUTES) = 51.24
UPSTREAM NODE ELEVATION * 9. oo RAINFALL INTENSITY [INCH./HOUR) = 1.64
DOWNSTREAM NODE ELEVATION = &.00 TOTAL STREAM AREA (ACRES) = 23.10
CHANNEL LEMGTH THRU SUBAREA(FEET: - 850.00 TOTAL STREAM RUNOFF (CPS5) AT CONFLUENCE = 22,36
CHANNEL BASE{FEET) = .50  "Z* FACTOR =  1.600
MANNINGS FACTOR » .030  MAXIMUM DEPTH{FEET} = 2.00 CONFLUENCE INFORMATION:
CHANNEL FLOW THRU SUBAREA(CFS) = 2.57 STREAM  RUNQFP TIME  INTENSITY
FLOW VELOCITY(FEET/SEC] = 1.51 FLOW DEPTH{FEET) & 1,08 NUMBER (CFS) [MIR.] (INCH/HOUR)
TRAVEL TIME(MIN.) = 9,38 TC(MIN.) = 23.10
1 50,77 24.14 2,573
2 7,15 23,10 2.644
O A I 3 22,36 51.24 1.639

FLOW PROCESS FROM HODE 14.00 TC NODE 14.00 IS CODE = 8
RAIKFALL INTENSITY AND TIME OF CONCERTRATION RATIC

>>3>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<C(<( FPORMULA USED FOR 3 STREAM
cmamzaEzER VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
25.00 YEAR RAINFALL INTENSITY {INCH/HOUR) = 2.644 68.85 66, 41 39.4
50IL CLASSIFICATION IS *A® ! / ) COMPUTED CONFLUENCE ESTIMATES ARE AS POLLOWS:
UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = 6121 RUNOFF (CFS) = 68,B5 TIME(MINOTES) = 24.142
SUBRREA AREA [ACRES) = 3,20 SUBAREA RUNCFY{CF5) = 5,18 TOTAL AREA({ACRES) » 52.90

TOTAL AREA[ACRES) = 4.20 TOTAL RUNOFF [CFS] = T.7%
TC{HMIN) = 21.10

Y L L L L L L e T T

FLOW FPROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 3

AR ENERA AR TIRR R AERE AR S S L L I R T T TR T L T T S LT
FLO¥ PROCESS FROM NODE 14.00 TO HGDE 14.00 15 CODE = 1 »5>>COMPUTE PIPEFLOW TRAVELTIME THRO SUBAREAC<<<<
>>>»>USING COMPUTER-ESTTMATED PIPESITE (RON-PRESSURE FLOW) <<<<<

DEPTH OF FLOK IN 45.0 INCH PIPE IS 36.7 INCHES

3>>»>DESIGHATE INDEPENDENT STREAM FOR CONFLUENCEC{LCZ

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: PIPEFLOW VELOCITY (FEET/SEC,) = 7.1
TIME OF CONCENTRATION (MINUTES) = 123.10 UPSTgﬂAgA:03§DELgvgzgg?Q; . 94§go°°
RAINPALL INTENSITY t:ncn /uoun) = 2,64 DOWNSTR| L .

FLOWLENGTH{FEET) = 550.00 KANKINGS N = .01]

ESTIMATED PIPE DIAMETER(INCH) = 45,00 NUMEER OF PIPES = 1
PIFEFLCW THRU SUBAREA[CPS} = §8.85 .

TRAVEL TIME(MIN.) = 1.28 TC{MIN.) = 25.43

TOTAL STREAM AREA (ACRES) =
TOTAL STREAM RUNOFF (CFS) AT CDHFL‘UEHCZ - T.75

TATEERRAARA AR L e T L)

FLOW PROCESS FROM NODE 31.00 TO NCDE 32.00 I5 CODE = 2

B T L L R L L T T TS T L)

FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 15 CODE = 8

»>>Y>RATIONAL METHCD IKITIAL SUBAREMN ARALYEIS<(LL(

ASSURED INITIAL SUBAREA UNIFORM 3>>>YADDITION OF SUBAREA 70 MAINLINE PEAK FLOWC<<<{

DEVELOPMENT [5: UNDEVELCPED WiTH GOOC COVER
TC = K*{(LERGTH**3)/(ELEVATION CHANGE)|*#.2
INITTAL SUBAREA FLOW-LENGTH = 750.90

25.00 YEAR RAINFALL IHTENSITY (INCH/HOUR) = 2.49¢
SOIL CLASSIFICATION IS5 “A"
CONDOMINIUM DEVELOPMENT RUNOFF COEFFICIENT = ,7618

'ATION = .
%mbgm}:g:ou - gggg?no SUBAREA AREA (ACRES) = §.,10 SUBAREA RUNOFF(CFS) = 8.70
ELEVATION DIFFERENCE » 2.00 TOTAL AREA{ACRES) =  53.00 TOTAL RUNOFF{(CFS) = 78,355
TC = LHITN[( T750.00%%3)/( 2.00))"%.2 = 43,326 TCIMIR) = 25.43
25.00 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.313
ape
S0IL CLASSIPICATIOR 15 kR R R A AT T AR AR AR N AN E R AR RN RS R AN RO P AR TAT AR Y

UNDEVELOPED WATERSHED RUNOFF COEFFICIERT = .5030 FLOW PROCESS FROM MODE 15.00 TO NODE 15.00 1§ CODE = b

SUBAREA RUNOFF (CFS) = 911
TOTAL AREA{ACRES) = 9.5¢ TOTAL RUROFF (CFE) = B.66 333 7>ADDITION OF SUBAREA TC MAINLINE PEAK PLOWC<<<<
e
T e LI L] T T I T T SRR PP Y TR tarkaaREasti R e aEy 25.00 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2,456

s S50IL CLASSIFICATION Is "A

APARTMENT DEVELOPMENT RUNCFF COEFFICIENT = .7996

SUBAREA ARTA (ACRES) = 4.80 SUBAREA RUNOFF [CFS) = 9.58
TOTAL AREA{ACRES)} = $2.840  TOTAL RUNOEF (CFS) = 88,13

FLOW PROCESS PROM NODE 32.06 TO NODE 33.00 3§ CODE =
3> >COMPUTE STREETFLOW TRAVELTIME THRU SUBAREACC{{<

UPSTREAM ELEVATION = $7.00 DOWNSTREAM ELEVATION = $5.00 TCIMIN) = 25.43
STREET LENGTH (FEEY) = 550,00 CURB HEIGTH{INCHES] = 8.
STREET HALFWIDTE(FEET) = 22.00 STREET CROSSFALL (DECIMAL) =~ .0200 [ P PP PP,

SPECIFIED NUMEER OF HALFSTREETS CARRYING RUNGFF = 2
*¢TRAVELTIME COMPUTED USING MEAN FLOW{CFS5) = 12.%2
STREET FLOWDEPTH(FEET) = .50
HALFSTREET FLOODWIDTH(FEET) = 17.31
AVERAGE FLOW YELOCITY {FEET/SEC.}
PRODUCT OF DEPTEBAVELOCITY = .99

STREETFLOW TRAVELTIME (MIN) = 4.66 TC(MIN) =

FLOW PROCESS PROM HODE 15.00 TO NODE 16.00 18 COGE = 5

5333 >COMPUTE TRAPEZOIDAL-CHARNEL FLOW<CCCC
1.97 >>35>TRAVELTIME THRU SUBAREA<<<C< -

ar.99 UPSTREAM NODE ELEVATION = 92,00
DOWNSTREAR NODE ELEVATION = 90.00 .
CHANNEL LENGTH THRU SUBAREA(FEET) = 700,00

25.00 YEAR RATNFALL INTENSITY (INCE/BOUR) = 1,705 CHANNEL, BASE(FEET) = 2.00 =2 PACTOR =  2.00¢

A L P A LA TIEETIC ANOT VAl 0 Rla 4 a4



Master Plan of Drainage, II: T.V. Hromadka

MRNNINGS FACTOR = 015  MAXINUM DEPTR(FEET) = 3,00
CHANNEL FLOW THRU SUBAREA(CPS) * 88,13

FLOW VELOCITY (FEET/SEC) ®  5.97  FLOW DEPTH{FEET} = 2.26
TRAVEL TIME(MIN.} = 1.95 TC{MIN,) = 27,38

R A R R R AR R A AR AR A A YRR AR AF TR AN RN TN TN AN A
FLOW PROCESS FROM NHODE 16,00 TO NCDE 16.00 15 CODE = g
»r3»2A000TICH CF SUBAREA TQ MAINLINE PEAK FLOWCCC(L

rrtzzammn ez = e

25.00 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.387
SOIL CLASSIFICATION IS "A*
COMMERCIAL DEVELOPMENT RUMOFF COEFFICTENT = .8237
SUBAREA AREA({ACRES) = 10.80 SUBAREA RUNOFF(CFS) =  21.24
TOTAL AREA(ACRES) =  T3,60 TOTAL RUNOFF(GF§) = 109.36
TCIMING = 27,38
mEmE Rk EEARAEmAEEEEEEAEEAmEEEEEEEEEEACE LM mmAR AT ARk AnammAARE T EETaE

END OF RATIONAL METEOD ANALYSIS

STUDY WAMEa | CALCULATED #Y¥:

et/

1 CHECKED BY:
| 2%.0 YEAP STORM ]-HOUR AAINFALL(inchle }.489; INTERSITY SLOPE = .§00 | PAGE HUMBER or
I e L e TS IJADMANCED EN HEERINGC 50 FTWARE|-----m--mmmomm—m—aoaoao
1 ICONCENTRATIONISOILIDEV,| AREA |1 1 C § Q Q ISLOPE{SECTION| V |PATH{ T Tc | HYDRAULICS
: PGINT NUMBER[TYPE|TYPE| {ACRES) | 1n/bi Jisun) (33 min.g AND HOTES
ot it i A PR R
|

- [ P
12.06f 11 &1 10.0)2.86].716§ 20.5
R A | ——g - . *Cavg+ 30.0cis

| 5 { Dn= 61 W= 22.0
x-fall= .02000

22.34---- -1

44.1v STREET)
€low to PT.N
1

ar.0100 De= 1.1
3= 1.0 fr= . 1]

INITIAL SUBAREA|
*Gavg= 12.5cis
On= .50 W= 17,1
x-falle= 02000

44, fc STREET
flov to PT.E
3

CGNELUENCE

= 4.1 2 LARGEST
AHALYSIS ) 001~ 50,8 B9 R CONFLUENCE
FOR PUINTS Ihl=  2.57 33 [85= -00 Q= 68,9

-0 Q5 -0

68.9].003610= 45.%{ 2.1

14.00F 01 = $0.9
] |

n=.0130 Dn= 3.1

SREVELOPMENT TYPES:]«COM,2%APT, 3=MH, 4=CONDO, 5=5F [1/4-AC) , 6 =5F {1/2-AC) S5CIL TYPES:1=A,2=8,)4C,4=D,
#7287 (L-ACY , A=5F (2, 5-AC) , 9aUHDEY (POOR COVL, L9 -UNDEV¥ATR COV] 11 =UNDEVIGOOD COV) 0,5-SPECIFILD COEFFICTENT#

STUDY NAME: I CALCULNTED BY3

[} CHECKED DY

25.0 YEAR STORM 1-HOUR RAIKFALL(inch)= 1,49 INTENSITY SLOPE = 600 1 $AGE NUMBER
OVANCE

+DEVELOPMENT TYPES : | »COM, 2=APT, 3=MH, 4 2CONDG, S«SF (1/4-AC) ,6=SF 1)/ 2-AC) SCIL TYPES11=A, 2+8,3=C, 4=D,
47<SF(1-RC}, BESF (2. 5-AC} . S=UNDEV (PODK COV], 10=UNDEV{FAIR COV],)J«UNDEV(GOOD COV) 9,5~SPECIFIED COEFFICIENT®

|

|

|

|

1

I

I meemmmmmmmmm e —— (L) D EHGINEERIMNG S0OFTWARE]----- -
| FCONCENTRATLIONISOIL|DEY.| AREA ¢ 1 1 cC | & | ISLOFE{SECTION| ¥ JPATH| T | fc | HAYDRAULICS
| | POINT MUMBERITYPEITYPE| IACRES) Iln/h] | 5UB) § TOTALLfr/fE] lp-.: -Imin.| win.| AND NOTES
[T B e e el leted Bl L S |-

[ 15.00f L L 4} 5.142.500.762] 9.7\

[ 15.001 11 21 4.8f2.50]{.800] 9.81

[ iiiaininiinininted | IERAtl il Rt | el e R 1

[ | | 1 I | | ]

W] 16,001 } 1 L | 10.812.390.824] 2.2t--

Vo |-meemmmmmm——— ool il Rl et ==

1 16.00) | i 73.612.39]

| J=====mmmm==- [l Rkt R R bbbl i e R el et

[ 1 1 1 1 I

[ | | 1 | | |

Hl | 1 | 3 | I

11 I 1 1 | 1 1

[ | | | t 1 |

11 | | | 1 | |

] t | | F |

[ | | 1 ] 1
L] ¥ \ ) i []
[ | 1 | I 1

[ t 1 3 t

Pl | | | t

[ t | I ] |

[ | 1 1 1 | |

[ I I 3 | ] | |

(I 1 i I ] | 1 i

il I 1 1 [} § |

[ | [} ] I

11 I | | ]

11 | i | 3

i1 | | ] 1

[ I 1 [ !

o 3 | ] i !

8 O l

(3]

[ | F [} 1 1 [ ] 1 1 ] { i

rr | I | ! 1 3 ! I | 1 1 1

[

I

1
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Master Plan of Drainage, ll: 7.V. Hromadka

PROGRAM 1: DATA ENTRY

Enter Rational Method store event Yesfi......
sALLOMABLE VALUES ARE [11 T C1000 1

ez

ygu

)

Enter Logarithe slope of intensity—duration curve... =e=) “RSLOPE"
]

SALLOWABLE VALUES ARE [.07 1 Té [1.0

{NOTE SUGGESTED VALUES ARE:
VALLEY AREA, SLOPE= {16
PESERT AAEA, SLOPE= 0.7)

TYPE: EXIT to Leave program : TOP to go to top of page

R

Enter T0-year storm &0-sinute raintall(INCHES}...... ===> “REQT"

sALLOWABLE YALUES ARE [.1 110 19.95

Enter 100-year stora 60-ainute rainfall(INCHES)....,. ===> "RE0H"

TALLOWABLE VALUES ARE (.1 JTe [15.9 1

TYPE: EXIT to leave progras ; TOP to go to top of page
; BACK to go back o page

The computer program satimates desigm pipe sizes.
Enter RINIMUM pipe size acceptable(INCHES).o..\y,.,, ===
sALLOWABLE VALUES ARE (33 TO (240 )

“PLPAIN"

The computer program stimates & design pipe size through
s subarea using the Mannings equation, with the friction
slope set equal to the gradient of the Land. The program
determines & CONSTRUCTABLE pipe wize ¥uch that nonupressure
{low occurs. The user can specity a ptroentage of the
Land-gradient to be used for the pipefiow friction slope.
(SUGGESTION:
Use [.95] for pipasysteat with FEW minor Losses
Use [,85) for pipesystems with CONSIDERABLE minor
Losses

L

Enter percentage of subarea Land—gradient to be used for
the pipeflou friction slope (DECIMAL) cavenvarerranacs =mt>
sALLOWABLE VALUES ARE (.00t 1 To (1.00 1

"PEALNT"

—

SUBAREA RUNOFF-COUEFFICIENT GPTIONS:
1; Use SBC soil grouwp (A} thru ) runeff
coefiiciants
2: Use & constant {default) runoffecoefficient
for the entire study
Select option desiredacvenivarr-acs P i "oy
Enter default runofi=coef{icient (DECIMAL) auuraareur, 352> mEvaL"
:ALLOWABLE VALUES ARE C.05 ] 70 [.9%% 1

TYPE; EXIT to Leave program ; TOP t0 go to top of page
; BACK to go back one page

Enter upsStream node NLMOEr....... srarisiaasrasianess TEER
*ALLOWABLE VALUES ARE [0,.G0 ] T0 [9969.9¢ ]

aINpn

Enter downstream node NURber......ee--- e
*ALLOWABLE VALUES ARE {D.D0 ] To [9999.99 ]

“INZ"

SUBAREA HYDROLOGIC PROCESSES:
1: Confluence analysis at node
2: Initial subarea analysis
3; Pipeflox traveltine (COMPUTER E511MATED pipesize)
&: Pipeflow traveltise .., (USER SPECIFIED pipesize)
5: Teapezoidal channel travel time
6: Street-Flew anatysis thru subarea
7: User-specified information st node
B: Acdition of subarea runott to mainline
®: v-gutter flow thru subarea

Selact subarea hydrologic process siseissrenrnasunys = "KOUE"

"TTYPET EXIT to ieave program ; TOP to go to top of page
3 BAK to go back one page

o

“TUTYRE: EAIT o Leave program ; TOP
MAIN to go to main menu

to go to top of page

PROGRAM 1

PROGRAM RATION

EXECUTIVE DRIVER FOR RATIONAL BATCB SYSTEM

aanonn

COMNON/CALC /YR, XI,0PTN,NR,C,CVAL,V,Y, IGUESE, DS, XN

COMMON/CALC1/El,E2,XL,K, IS, AREA, XX, XP,XI,RIYR, RSLOPE

COMMON/CALC2/TCON (5) , TOTALA(S) , XINT (%), QJIN{S) ,CBAR{5} ,3CON(5)
C INITIALIZE

NUT=6

DO 3 I=1l,5
TCON(I)=].
TOTALA{I}=0.
XINT(I) =0,
QIN (1) =0,
QBAR{I}=0.
2COR{I) %0,

3 CONTINUE

C OPEN FILES
OPEN 5, "RAT.DATY
OPEN 6,"RAT.ANS*®

PROCESS DATA FILE

PROBLEM CORTRCLE F T
READ FREE (5} YR,RSLOPE,RE0T,RE0H,PIPMIN,PERCNT,CVAL

SUBAREAS
00 READ PREE{%S,END=1000)IN1,IN2,KODE
WRITE (NUT,601)
WRITE (¥OT,600) 3N1,3N2, KODE
WRITE (NDT,601)
€ PROCESSES
IERR=0Q
I¥ (KQDE.EQ.1}CALL CONFB(Q,TC,SUMA, IERR)
IF{KODE.EQ.2}CALL INITRU(Q,TC,SUMA,IERR)
IF (KODE.EQ.3}CALL FIPEFR(Q,TC,SUKA, IERR,PIPMIN, PERCNT)
1F (KODE,EQ. 4) CALL PIPEFR(Q.TC,SUMA,IERR,PIFMIN, PERCNT)
IF (KODE.EQ.S5)CALL TRAFIR(Q,TC,SUMA,IERR)
IF (KODE,EQ.6)CALL STREET(Q,TC,SUMA,IERR)
12 (XODE,BQ, 7} CALL USEROR{Q,TC,SUMA, IERR)
IF {XODE.EQ,.B)CALL SUBTOB(Q,TC,SUMA,IERR}
1¥ (KODE.EQ.¥)CALL VGUTTR[Q,TC,5UMA, IERR}
IF (KODE,EQ.999)G0 TC 1000
IF (IERR.NE.0)G0 TO 50

=00 nNDoo

GO TO 100
<
¢ ERROR PROCESSING
50 WRITE {NUT, 692)
1000 CONTIRUE

LAARACACTIMADE EAR ENMCINEFRSQ 10R7 Vnl 3 N 1
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Master Plan of Drainage, II: T.V. Hromadka

C  PORKATS
FORKAT (3X, 'PLOW PROCESS FROM NODE ',F8,2,' TO NODE ',F6.2,
' I5 CODE = !,13}
PORMAT (1X,76(** "))

w2 ?ORH.AT(IX""?ATAL ERROR - CHECE DATA INPUT=**')
RETURN
END

C

e SUBROUTINE ADJUST (A,B,YR)
IF(A.LE.O.}A=. 01
Bup
IF (¥R.LE.2.0R.YR,GE,50}GOTO 200

c
IF{YR,GE,2.OR.¥YR.LE.5.)B=1,+(YR=2.}*. 008467
IP(YR.GT,5. AND.YR.LE.10.)B=]),0254= (YR-5.}*.00308
IF(YR.GT.10, .AND.YR,LE.25)Bul.01=(YR=10.}*,00197
IFBtIR +GT.25. .AND,YR.LT.50,)B=, 98052+ {¥YR=25,) *.000748
B=B*a

200 CONTINUE

C
RETURN
END

PROGRAM 2Z: DATA ENTRY

==—BATA ENTRY FOR INITIAL SUBAREA ANALYSIS——PAGE

Enter upstresm node 1.00 wlevation(FEET) suuou.., wmx> “ET"
IALLOWABLE YALUES ARE [.01 ] TO (99999.99 1]

Enter downstream node

2.00 elevation(FEET) . ..... === e
tALLOWASLE VALUES ARE (D 1

3 TO (9999999

Enter runoff travel-length through subareal(FEET)..., =ma=d> b 18
SALLOWABLE VALUES ARE (.01 ¥ TO £10000 ]
(NOTE: SUGGESTED RANGECFEET) I8 [0) To C10001)

e

TYPE: EXIT to Leave program ; TOP to go to top of page

===DATA ENTRY FOR INITIAL SUBAREA ARALYSIS-—-PAGE 2
SUBAREA LAND USE OR PEVELOPMENT TYPE:

1= Commercial
= Apartment
3z Mabile home park
4= Condominium
= §ingie family (1/6 ACRE Lot}
= Single family (1/2 ACRE Lot}
= Singie family ( 1-ACRE lot)
8+ Single family (2.5-ACRE Llot)
9= Undeveloped with POOR cover
10= Undeveloped with FAIR cover
11= Undeveloped with GOOD cover

Select subarea development e¢lassitication number.... ===» K

Jp

"_7756: EXIT to Leave program ! TOP to go to top of page
7 BACK to go back one page

L

===PATA ENTRY FOR INITIAL SUBAREA ANALYSIS—-—PAGE 3
SUBARER RUNOFF COEFFICIENT OPTIONS:

t= Assume soil group A
2= Assume soil growp B
3= Agsuap soil group €
4= Assume 30§l group B
Sk User to zpecify runoff coetficient

Select runof? coafficlent option MUBDEFeLisciiuurn., Sx0D *FSOIL"

Enter SUBARER runcoff coefficient.uciciceranccscsas, Wom> HeH
SALLOWABLE WALUES ARE C.DT ) TO L.9¢ 1]

Enter subares aredtACRES)...usnuaannonnna. T “AREA™
IALLOWABLE VALUES ARE (0] T¢ L1000
(NOTE: SUGGESTED AREA 1§ BETWEEN COT AND C1G3

TYPE: EXIT to Leave program ; TOP to 9o te top of Py

BACK to go back one page

PFROGRAM 2

4
SUBROUTINE INITRU{Q,TC,SCMA,IERR)}
[+
c
€ INITIAL SUBAREA ANALYSIS
¢
COMNOK /NUT/NUT
COMMON/CALC/YR, X1, OPTN, NR,C,CVAL,V, ¥, IGUESS, D5, X8
COMMON/CALC1/El, B2, XL, R, 1S, AREA, XKI,XP, K1, RIYR, RSLOPE
[
[+
€..READ DATA INPUT
READ FREE(S)EL,E2,XL,K,FSOIL,AREA
1S=ESOLL
C=PS0IL-5.0
[
WRITE (NOT,1007)
1007 FORMAT (3X, *>5>>>RATIONAL METBOD INITIAL SUBAREA ANMALYSIS<<<<<')
WRITE (NUT, 403)
[
CALL INITAR(EL,B2,XL,K,TC.NUT}
c
IGUESS=0
c
CALL INTENR(YR,TC,XI,IGUESS,ERROR,NUT,RIYR,RSLOPE}
IF {ERROR._NE.1,]GO 10 9990
IERR=Y
GO TO 10060
c
9990 CALL COEFAR{XI,IS,X,C,IGUESS,CVAL, NOT)
c
DELQ=C*XI*AREA
SUMA=AREA
QeDELQ
WRITE (NUT,1010)DELQ, SUMA,Q
1010 FPORMAT [3X, 'SUBAREA RUNCFE{CFS) = ',£9.2,/,
C  3X, 'TOTAL AREA[ACRES) = ',F9.2,3X,'TQTAL RUNOFF (CFS) = ',P9.2)
403 FORMAT (1X,76('='))
[
10000  CONTINUE
c
RETURN
END
S
[
[
SUBROUTINE INITAR(EL,E2,XL,K,TC,NUT)
[
[
DIMENSION XXK(7, 11).xx(a),m:(111
DATA XX%/'COMM', 'ERCT b A r Yy
. "AFAR', FTMEN', .., )i ' it o |
. .HOBI.,'LE !‘J'OH.B '.'Pm' l'l I'l I'
. lcoml'tmxul'lrun r'l l L L] nrr lr
. VIAMIL'L 'Y (17, e’ 'y
3 r' 'r
] r' 'l
. +LE B') ANIL', . e
. ‘CADE', 'VELG, ' PED '
. 'UDE', 'VELO' | ‘PED ', *HITH', '
. 'UNDE', 'VELO', "PED ', ‘WITH',' GOO','D CO','VER '/
DATA RK/.3031,.3227,.3358,.3592,.3926,.4221,.4693,.5, 53126,
. JT094,.9374/
DATA KK/'DET,'VE','LO",'PK',"EN’,'T ','IB*, "1 '/
c
c
WRITE [NUT, 6)
[ FORMAT (10X, 'ASSUMED ENITIAL SUBAREM UNIFORN')
H=El=E2
AK=RE (X)
WRITE{NUT,100) KK, (XXE(J,K),J=1,7}
100 FORMAT (10X, 8A2, 744}
c
TC=KX* ({XL**3.) /H) **(.,2
c
WRITE (NO'?, 250)
250 FORMAT (3X, 'TC = K* [{LENGTH*+*1)/ [ELEVATION CBANGE} j**.2")
WRITE (NUT, 201} XL,El,E2,8
201 PORMAT (3X, 'INITIAL SUBAREA FLOW-LENGTE = ',F8.2,/,

13X, “UPSTREAM ELEVATION = ',F9.1,/,
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255
<

10

<
300

n

13X, 'DOWRSTREAM ELEVATION = ',PF3$.2,./,
13X, ‘ELEVATION DIFFERENCE = *,F$.32)

<

WRITE (NUT, 235}XX,IL,H,TC
;2!.:?1‘(33,"1& LAY £ I FRLINGIT £ W PRALEN FEREY - 20 FRS BRL - B LN

IF(TC.GT.5.)GOTO 300

WRITE(NUT,3]10)

FDR?AT(J!.'COHPU!‘ED TIMNE OF CONCENTRATION INCREASED TO 5 MIR.')
TC=5,

CONTINUE

RETURN
END

PROGRAM 3

SUBROUTINE INTENR(YR,TC,XI,IGUESS,ERRQR,NUT,RIYR,RSLOPE)

OO0 NOn

101
la0
[+

ERROR=0,

XIa-RSLOPE*ALOG (TC) +ALOG (RIYR) +RELOPE* 4, 094345

XI=EXP (X1}

IF(XI,LT. ,01)%I=.01

IF (XI.2Q. .01 .AND. TGUESS.RE.1)WRITE(NUT,101

FORMAT{3X, '*% MINIMUM DEFAULT RAINPALL INTENSITY USED ®*=*)

IP (IGUESS.NE.1)WRITE(NUT, }00) YR, X1

FORMAT{3X,#7.2,"' YEAR RAINFALL INTENSITY (INCH/HOUR} = ',F6.3}

RETURN
END
PROGRAM 4

SUBROUTINE COEFAR(AXI,ISOIL,KK,C,IGUESS,CVAL,KOT)

(2 %]

21
20

24
23
0

[

DIMENSION XXX{12,9},RF (4} RE(}).MK(4)

DATA XXK/'COMM', "ERCI','AL D','EVEL', 'OPME', 'NT R','UNOF’,
‘P CO','EFFI','CIEN','T = *,' 4
:APAR',:THEN: 'T DE!, :vzxo' 'Puzu' " RU', 'HOPP',

COE', 'FRIC', "IENT',' &

IMGBL', *LE H')'OME ', 'PARK'," nzv' TELOB', 'MENT',
* RUN', 'OFF ', 'COEF';'FICI', 'ENT=
TCOND', 'OMIN', 'TUM ', "DEVEY, 'LOP!' 'ENT ', 'RUNO,
‘PP C','OEPT', ‘1c1=',‘N7 -H
'SING', 'LE-F', \MAIL', *¥{1/", 4 acr,

+'OEPF','ICIE', 'NT =

CARILY, 'YL/ '2 AC

' et ,'OEPF’,'ICIE', 'NT =

g oy rla
ROTE", +“CoB 1, WPEIC! L 4 THNT )
YSING', 'LE-F') 'AKIL', 'Y (2,
'RUNO', 'PP C', ‘OEPP', NT =°,
:Ugg::.:gggg: :;E:T: :warl:.:asaz:}'b RU', THOFE?,

’ L L - r

DATA RP/32.,56.,6%.,75./

DATA RE/. 1,.2,.25..35..5..6,.8,.9.1./

DATA ME/'A ','B ','C ','D '/

ATeXAT

I (XI.LT. 5)XI=.5

K=KK

RE L', 0Ty °,
RE L','01) °,

+
.

17 (K.GT.9)K=8

IF (CVAL.EQ.0.)GOTO 20

C=CVAL

IF (JGUESE.N2.0}G0 TO 1000

WRITE (NUT,21)

PORMAT {3X, '*USER SPECIFIED{GLOBAL}:')
GOTO 900

CONTINUE

I7 (1SOIL.NE.%)GO TO 23
IF(IGUESS.EQ.0)WRITE [NUT, 24}
PORMAT (3X, "SUSER SPECIFIED(SUBAREA)1*)
GO TO 900

A=,35

IF(K.GT.0}A=RK (K}

FORMAT (3X, *#*HOTE: $OIL GRODP "D USED AS DEPAULT VALDE®*')
F=0.

IP{ISOIL.GT.0)F=RY {I501L)

IF{F.EQ.0 .AND. IGUESS.EQ.0}WRITE (NUT,30)
IF{F.EQ.0)P=T5,

Sp=-8,+800./F

Fu{XI*5P)/ (8F+6.4XI})

Be}.-A

Cal. 9% [ (B+{XI=F)/XI*A)}

IF {IGUESS.EQ.11G0 TO 1000

IF (I50IL.GT.0)WRITE (NCUT,109)MK (2$01L)
PORMAT (13X, 'SOIL CLASSIFICATIOR IS "',Al,'"')
IF (K,GT,0)WRITE (NOT,120) (XXX (J,K),Jwl,12),C
PORMAT (3X, 12h4,1X,F5. 4)

CONTINU

RETURN

END

PROGRAM 5: DATA ENTRY

~—=BATA ENTRY FOR PIPE-FLOW TRAVEL TIME THROUGH SUBAREA-—-PAGE 1

Enter upstream node 1,00 slovation{FEET)usunnys. »=ad "E”
FALLOWABLE YALUES ARE .01 ] T¢ [99999.99 1

Enter downstrasm node 2.00 eleyation (FEET),.,,., »==> "E2"
tALLOWABLE YALUES ARE (D 1 TG [99999.9% 1]

Enter pipe length through subarea (FEET)auvusnnannsns 353 aL
sALLOWABLE YALUES ARE C.01 ] T¢ L10000 1

Enter Mannings Triction fector 1or pipleiucissasarn, BN83 by £l
(NOTE: FOR RCP USE n = 013

FOR C3P(or CMP) USE n = ,0D24)
SALLOWABLE VALUES ARE [.005 J TO L.999% ]

TYPE: EXIT to leave progras ; TOP  to ge to top of page

~=—DATA ENTRY ¢OR PIPE~FLOW TRAVEL TIME THROUGH SUBAREA-~--FAGE 2

Enter diameter of given pipe 312@LINCHES) cravcnreee, =227 "pIAR"
:ALLOWABLE VALUES ARE [ 3.001 TO [240 b)
Enter number of plpas in subared reathiicuiaravr e EERF NUMPE™

:ALLOWABLE VALUES ARE GREATER THAN [0 b

TYPE: EXIT to Leave program ; TOP to g0 to top of page

;
: BACK to go back one page

PROGRAM 5

SUBROUTINE PIFEFR(Q,TC,SUMA,IERR,PIPMIN,PERCNT)

PIPE-FLOW ANALYSIS

nnnon o

COMMON /NUT/WOT
COMMON/CALC/YR , XT , OPTN, NR, C,CVAL ¥, T, IGUESS , DS XN
COMMON/CALCL/B1,B2,XL,X,I8 ma.xn XP,K1, RIYR RSLOPE

[+
C.,.READ DATA INPUT
READ FREE(5) KODE,E1l,E2,XL.XH
¢ READ MORE IF USER SPECIFIED PIPESIIE
1F (RODE.EQ. 4)READ PREE(S) DIAM,NUMPI

<
< PROCESS FLOW
<
IF{ECDE,BQ.4)G0 TO 2052
2050 WRITE (NO?,2105)

2105 FORMAT(3X, '>>>>>COMPUTE PIPEFLOW TRAVELTIME THRQ SUBAREA<<<5(',/,
€  3X,'>>5>3USING COMPUTER~ESTIMATED FIPESIZE (NON~PRESSURE FLOW)',
. TR

[
052 WRITE (NOT, 2106)
053 CONTINUE

C
2106 FPORMAT (3X, '>>>>>COMPUTE PIPEFLOW TRAVELTIME THRO SUBAREACC(CL™,/,
X, '3¥>>>DS1ING USER-SPECIFIED PIPESIZELK(<')
WRITE (NUT, 403}
DIAM=DIAN/12.
§1=(E1=E2) /XL*PERCNT

[+
IP{KODE.EQ.4)GD TC 2200
<
CALL LETFLA(51.0,SIZE1,NUNPI,XN)
DIAK=SIZEL*12.
IF (DIAM,LT . PIPEIN)WRITE (NUT, 2110) PIPMIN
2110 FORMAT {3X, '"ESTIMATED PIPE DIAMETER (INCH) INCREASED T0 ',F6.3)
IF (DIAM.LT.PIPMIN}DIAM=PIPHIN
DIAMSDIAN/12.
C
2200 QQuNUMPI
QU=C/00

CALL PNORMA (DIAM,QQ,S1,V,XN,NDT)
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DIAKSDIAKY]12,
WRITE (NUT, 2300¢)EL,E2, XL, XN
2300 FORMAT (3%, 'UPSTREAM NODE ELEVATION = ', FH.2,/,
3X, 'DOWNSTREAM NODE ELEVATION = ',P8.2,/,
34, 'FLOWLENGTH (FEET) = ',F8,2,3X, 'MANNINGS N = *,F5,3)
IF(KODE.EQ.4)GO TO 2057

0on

WRITE (NUT,2315)DIAM, NUNP]
S0 TO 2058
2315 FORMAT (3X, 'ESTIMATED PIPE DIAMETER{INCH} = ', F6.2,4X%,
€ TNUMBER OF PIPES = ',I3)
2057 WRITE (NUT, 2310)DIAM NUMPL
2110 PORMAT (3X, 'GIVEN PIPE DIAMETER(INCH) = ',F6.2,4X,
C °'NUMBER QF PIPES = ',13)
2058 TRAVEL®XL/60./V
TCwTC+TRAVEL
WRITE (NUT,2317)0Q
2317 PORMAT (3X, 'PIPEFLOW THRU SOBAREA (CFS) = ' F9.2)
WRITE (NUT, 2320) TRAVEL, TC
2320 FORMAT (3%, 'TRAVEL TIME(MIN.} = ',#6.2,4X, 'TC{MIN.} = ',F§.2)
c

[+
3020 CORTINUVE
c .

C PORMATS
c
403 FORMAT (1X,76('="})
<
RETURN
END
o}
C
¢ -
SUBROYTINE PNORMA (D,Q,S50,V,XXN,NUT}
c
c
[+ TEST FOR FULL PIPE-FLOW
[

DN=D*1z,

XE=, 621646/ XXN G0 * 5
QFULLaXE*D**(8,/3,})
IF(Q.GE.QFULL)GD TO z00

AE=1, 486/XXN* (SO%*0,5)
KTEST«0
THETAU=2.2643742
THETAL=0.
100 THETA= (THETAU+THETAL) /2,
ETEST=KTEST+1
IF (KTEST.GE.101)WRITE (RUT,110)
119 FORMAT (3X, "ASSUME FULL-FLOWING PIPELINE')
1f (KYEST.GE.101) GO TO 200
AP=THETAY2,
AS=SIN(XF)
AREA=D*D/4.% [THETA-0, 5*XS)
RH=D/4.*(1.=(XS/XF))
OTEST=XX*AREAYRH** { ,66667)
PACTOR=Q—-0TEST
IP(PACTOR.GE,O,) THETAL=THETA
If (FACTOR,LE,O.) THETAU=THETA
IF (ABS {PACTOR) .LT,.005}60 T0 150
GO T0 100
150 IF (THETA.GE.1.570796)DH=D/2, +{SIN (TRETA-1,570796) } *D/2.
IF (THETA.LT.1.570796)DN=D/2,~{COS (THETA) ) *D/2,
DNwDN*12,
DlwD*12,
WRITE (NUT,120)D1,0K
120 FORMAT{ 3X, 'DEPTH OF FLOW IN ",FS5.1,' INCH PIPE IS *,F5.1,
C ' INCHES’)
200 CONTINUE
AREAF=,TA54*D*D
IF {Q.GE.QFULL.OR.RTEST.GE.101) V=Q/AREAF
IF(Q.LT.QFULL)V=Q/AREA
WRITE (NUT,300)V
300 FORMAT {3X, 'PIPEFLOW VELOCITY (FEET/SEC.) = ',F5.1)
c

RETURN
ENRD

SUBRGUTIRE LETFLA(S50,00,SIZE1,NUMPI,XK)

nNn ann

NTEST=0
C00=Q0
NUMP =1

Q=Q0Q

XE=Q/(S0**0.5)

XD= (XE/, 4631644 7XN) **0, 375
XINCH=XD*12,
TESTXINCH/3.

ITEST=TEST

XTEST=ITEST

DEL=],

XDEL=TEST~ATEST

1P (XDEL,EQ.0.}DEL~0.
PIPE=XTEST+DEL
SIZE=PIPEY1,
SIZEl=SIZE/12.

IF (SIZE1,LE,B.)GO TQ 509
TEST=XINCH/6.

ITEST=TEST

XTEST=ITEST

DEL=1.
IF{XDEL.EG.0.)DEL~0,

700

PIPExXTESTDEL
SIZE=PIPE*6.
SIZE1=SIZE/12.

500 CONTINUE
IF{SI3E1,LE.12. 160 TO 1000
NTESTw=]
HUMPI=NUNPI+1
T=NUMP I
QQU=00/2
GO TO 700

loon CONTINUE

[

RETURN
END

PROGRAM 6: DATA ENTRY

=+-DATA ENTRY FOR TRAPEZOIDAL CHAWNEL TRAVEL TIME—PAGE 1

Enter upstresm node 1.00 elavation(FEET)... - wTTH "EqT
1

SALLOWABLE VALUES ARE [.01 T TO [99999.9¢

Enter downstream node

2.00 elavation(FEET)....,, ===> “g2"
SALLOWABLE YALUES ARE CO

3 TG [99999.99 )

Enter channel Length through subaree(FEET)... he {6
tALLOWABLE VALUES ARE [.01 ] TO [10000 2
Enter Mannings friction factor for channel,,. HXN"

(HOTE: FOR CONCRETE SECTIONS, USE n = 015
FOR GOOD EARTH CHANNELS, USE n = .03

SEE COUNTY MANUAL FOR MORE INFORMATION)

SALLOVAZLE VALUES ARE (.005 1 7O £.999% )

TIPE; EXIT to Leave program ; TOP to 9o to top of page

==<DATA ENTRY FOR YRAPEIOIOAL CHAMMEL TRAVEL TIME—-—-PAGE 2

Enter horizontal base uidth of channel{FEET),....... =x%> b
tALLOWABLE VALVES ARE {01 TO C1000. T

Enter unifors symsetrical channal “I* factor,.

(HOTE: THE CHANNEL ™I FACTOR IS THE $IDE SLOP
RATIO OF CHORLIONTAL/VERTICAL)

EXAMPLE: FOR A 2:1 SIDE SLOPE, “I"=2}

SALLOWABLE VALUES ARE [0] T0 [$9.99 1

ie m=mm> "

Enter asxisum allowvable d!pth nf flow
in channe i (FEET) ussiasmenmevarsnnnnns Pressienseraes BEED Homax™
SALLOWABLE VALUES ARE [.00T ] TO 500 )

" TYPE: EXIT to Leave zrogram : TOF to 9o to top of page
7 BACK to go back one page

PROGRAM 6

SUBROUTINE TRAPZR(Q,TC,SUMA,IERR)

TRAPEZQIDAL CHANNEL HYDRAULICS (TRAVEL TIME)

onoa o0

COMMON  /NUT/NUT
COMMON /CALC/YR,X1,QPTN,NR,C,CVAL,V, Y, IGUESS,DS, XN
COMMON/CALC1/El ,E2,XL, R, TS, AREA XK1, XP,KI RIYR,RSLOPE

+READ DATA INFUT
READ FREE{5)ELl,E2,XL,XHR,B,2,DMAX

PROCESS TRAPEZOIDAL CHANNEL TRAVEL TIME

WRITE {NUT, 3150)
3150 PORMAT {3X, ' >>>>>COMPUTE TRAPEIOIDAL~CHANREL PLOW<<<<<',
C /43X, '>>>>>TRAVELTIME THRU SUBAREA<<<<(')
WRITE {NUT, 403)

og=0

81=(E1-E2) /AL

WRITE (NUT,3200)El,E2,%L,B,2, XN, DNAX,CQ
3200 FORMAT (3X, 'OPSTREAM NODE ELEVATION = ',F9.2,/,3X,
'DOWNSTREAM HODE ELEVATION = ',F9.2,/,3X
'CHANNEL LENGTH THRU SUBAREA (FEET} = '.PB 2:/,3X%,
'CBANNEL BASE (FEET} = ',F7.2,3X,'"2" PACTOR = !,F7.3,/,
3X, 'MARNINGS FACTOR = ',P53.3,3X, 'MAXIMUK DEPTH({FEET) = ',
F6.2:/¢3X, "CHANNEL FLOW THRU SUBAREA(CFS} = ',F9.2)

aan anon

onann

CALL TNORMA{51,0Q.2,B,XN,V,NUT,DN,DMAX)
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TRAVEL~XL/60, /¥
FCwTCHTRAVEL
WRITE (NUT,3300) ¥, DN, TRAVEL ,TC
3300  PORKAT(IX, 'FLOW VELOCITY (FEET/SEC) = ',F6.2,3X,
C 'FLOW DEPTH(FEET) = ',76,2,/,3X, 'TRAVEL TIME(MIN.) » ',
€ F6.2,3X,"TC(MIN.) = ',P6.2)
IF (DN.GE.DMAX ) WRITE (NUT, 3350}
3350  PORMAT{/,3X,'==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTA®,/)
<
3020  CONTINUE
c
¢ FORMATS
P
403 FORMAT {1X,76('w"})
¢
c
RETURN
END
c
c
c
SUBROUTINE TNORMA (S0,0,%,B,XN,V,NUT,DN, DMAX)
¢
c
¢
DN=DMAX/2.
YMIN=O,
YMAR =DMAX

PUN=1,-D*XN* {B+2, *DMAX*SORT (2*5+1.) 1 **,6667/{1.486%{ (B+2¥DHAX)
€ *ODMAX)**1,6667*SQRT(50))
1F (FUN) 450,500,500
450 WRITE {NUT, 460)
460 FORMAT {/, 10X, ‘==)>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL',/,
< 14X, 'CAPACITY{ NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM *,/,
C  14%,'ALLOWABLE DEPTH).',
€ /,14X,"AS AN APPROXIMATICN, FLOWDEPTH IS SET AT MAXINUM',/,
14X, 'ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.',/)

DE=DMAX
GOTO 570
500 I=0
510 ImI+l

IF(I1.GT,30)G0 TC 560
FUN=l.=Q*XN*(B+2,*DR*SQRT (Z*L+1))**.6667/ (). 486% [ {B+Z*DN)
C*DH)**1.6667*SQRT (S0} }

IP (FUN)520,540,530
520 YHIN=DN
GO TO 540
530 YMAX#DN
540 DRl (YMIN+YMAR) /2.
IF (ABS {DH-DN1) .LT..01)GC TO 570
DN«DHN1
550 GO TO 31
560 WRITE {NUT, 2010)
2010 FORMAT(/, 10X, 'wa>>ERROR: NO CONVERGENCE IN PROGRAM TO NORMAL ',
. 'DEPTH.‘,
€ /14X, A5 AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM °,
. "ALLOWABLE',/,
¢ 14X, 'DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.',/}
DN=DMAX
578 CONTINUE
TA=({DN*2+B} *DN
v A
008 CONT1NUE
c
RETURN
END

PROGRAM 7: DATA ENTRY

——=pATA ENTRY FOR STREET FLOW THROUGH SUBAREA--—PAGE 1

1.00 alevation(FEET)urarrins ===> "El"

Enter upstream node
" 1 70 [99999.99 ]

tALLOWABLE VALUES ARE [0

2.00 elevation{FEET) uu,s.. ===> e

Enter downztream node
1 10 [99999.79

tALLOWABLE VALUES ARE [0

Enter runatt travel-lemngth through subsrea{FEET).... ===> L
sALLOWABLE VALUES ARE [.01 ) TG [1000C 1

TYPE: EXIT to lLeave program ; TOP to go to top of page

==-DATA ENTRY FOR STREET FLON THROUGH SUBAREA—-—PAGE 7
SURAREA LAND USE DR DEVELOPMENT TYPE:

1= Commercial

2= Apsrtwent

3= Mobile howe park

&= Condominium

§= gingle family (174 ACRE Lov)
6w Single family (172 ACRE Loty
7= Single family { fT-ACRE Lot}
8= Single family (2.5-ACRE iot)
9= Undeveloped

Select subares cevelopment tlassification mumber,,,, ==w> K

TYPE: EXIT to Leave program
===DATA ENTRY FOR STREET FLOW THROUGH SUBAREA—PAGE 3
SUBAREA RUNOFF COEFFICIENT OPTIONS:

T= Assune soi| group A

2= Assume soil group B

Y0P te 9o to top of page
BACK to go back one page

3= Assume soil group €
4= Assume sail group b
5= User to specify runof! coefficient

Setect runoff coefficient option PBBEF, it iaiir B "FSOIL™
Enter SUBAREA runoff coeffieient mErnstane. mHEY g
tALLOWABLE VALUES ARE [.01 110 (.99
Enter subsrea arca{ACRES}..uq.. ewannans AREY TAREA"
$ALLOWABLE WALUES ARE D) TO 1
TYPE: EXIT to Leave program ; 10P  to go o fop of pags
# BACK 1o go back one page
~==DATA ENTRY FOR STREET FLOW THROUGH SUBAREA——-PAGE &
Enter standard curb helght CINEHESY. ... erervanaiiL, ARED CuRE™
tALLOWABLE YALUES ARE (6] OR [B)
Enter aymmetricab strest crossfali[DECINAL NOTATION] mwa3 HXFALL"
tALLOWABLE YALUES ARE [.00T 1 To (.9999 ]
Enter the symmetrical street halfwidth(FEET), "HYLOTH
3ALLOWABLE VALUES ARE (5 110 [99.99 )
STREETFLOW CPTIONS:
1t kunpif flows on one side of the straet
2: Runoff flows evenly on both sides of the strest
Seiect streatflow option desirade... ... weremsnanas AR "INIDTHY

TYPE: EXIT to leave program ; T0F to ge to top of sage

BACK to go batk one page

A

PROGRAM 7
c -
SUBROUTINE STREER(Q,TC,SUMA,IERR)
<
<
€ STREET FLOW THRU SUBAREA
S
COMMON /NUT/NUT
COMMON/CALC/YR ,XI,0PTN,NR, <, CVAL,V, Y, IGUESS, DS, XN
COMMON/CALC1/E1,E2,XL,K, 15, AREA ,XKI, XP,XI,RI¥YR, RSLOPE
c

C. .READ DATA INPOT
READ PREE (5)BY.Ki,%L,K,PSCIL,AREA,CORB,XFALL , BWIDTH,
. IWIDTH
IS=FSOIL
C=FSOIL-5.0

an

MICROSOFTWARF FOR ENGINEERS. 1987 . Vol. 3. No. 1. 37



Master Plan of Drainage, il: 7.V. Hromadka

HWIDTH

‘ CURB (6" OR 3 *XFALL

ASSUMED VALUES:

| §"CURE " CURB
Curp &.0" .0
Gutter 1.2 2.0
Hike 0.123 0.167
Lip 03125 03123
Manning's n L013 013

STREET FLOW MODEL

GEOMETRY VARIABLE DEFINITION
| Fig. P11

WRITE {NUT,4083)

4093  FORMAT (3X,'>>>>>COMPUTE STREETPLOW TRAVELTIME THBRO SUBARBA<<<<{("}

WRITE (NUT,40})
WRITE (WUT, 4095)E1,E2, XL ,CURB, EWIDTH, XFALL, INIDTH
4095 PORMAT (3X, 'OUPSTREAM BLEVATION = ',F9.2,

€ 3%, ‘DOWNSTREAM ELEVATION = ',F9.2,/,
C 3X,'STREET LENGTH(FELT) = ',¥78.2,
C 2X,'CORB HEIGTH(INCHES) = ',F2.0,/,
€ 3X,'STREET HALFWIDTH (FEET) =',P§.2,
¢ 3, 'STREET CROSSFALL (DECIMAL} =',F§.4,/,
¢ 3%,'SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = ',132)
4107 QAVE =0/ SUMA
QO=0+OAVG/ 2. *AREA
Si=(E1-E2) /XL
ITER=(
IGRESS =1

<
4109 IF (CURB.EQ.6.)CALL SNORMA(51,Q0,.%,XFALL,HWIDTH,.015,.03125,
¢ 1.5,.125,1IWIDTH,FWIDTH,V, DN, ERR,NUT, ITER,DATA,SD1,SW1)
IF (CURB.EQ.8.)CALL SNORMA{81,0Q,.6667,4FALL,SWIDTH,,015,
¢.¢3125,2.,.167, INIDTE, FWIDTE,V DN, ERR, NUT, ITER,DATA, SB1,$W1)

IF(ITER.BEQ.2)GC TO 4150
TRAVEL=KL/60./V
TCA=TC+TRAVEL

IF{ITER.EQ.E}WRITE (NUT,4137) TRAVEL, TCA

CALL INTENR{YR,TCA,Xl,IGUEES,ERR,NUT,RIYR,RSLCFE)
IF{ERR.NE.1.)GO0 T0 410%

1ERR=9

GO TO 3022

<
4105 CALL COEPAR(XI,15,X.C,IGDESS,CVAL,NOT)
<

IF (ITER.EQ.1.0R.ITER.EQ.2)GOTD 4130
I1GUESS={
ITER=]
QQ=C*XI*AREA/2. 4
GOTO 4100
4130 IF (ITER,EQ.2}GOTC 415¢
[ QAVG=CQ
SD1=DN
SD2=FWIDTH

TC=TCA

ZERQ YELOCITY ASSUMED

- = &\ ;[m

S : =

—

Q) « L iBia ey g V2

Where
Al *»  GUTTER (LIP+HIKE.LIP) /2
WP s ZLIP} ¢ HIKE + GUTTER
Az =  GUTTER (Y-HIKE/21/2(Y-HIKE-LIPF/XFALL
sz - YerUTTERoUPo(Y-HIKE-LIP”xFALL
Where
¥l &« ¥, for Y less than CURB,
CURB, otherwise
STREET FLOW MODEL
Fig. P1.2 FLOW APPROXIMATIONS

4137 PFORMAT (3X,'STREETFLOW TRAVELTIME (MIN} = ',F6,.2,3%,
C 'PCIMIN) = ',P6.2,/)
DELO=XI*C*AREAR
Q=0+DELQ
SUMA=SUMA+AREA
WRITE (NUT, 4140)AREA,DELQ,SOMA,Q
4140 l:DRHAT(B!:'SUBAREA AREA (ACRES) = ',F7.%,3%, 'SUBAREA RUNGEF',
SV (CRE) w Y,
gl’?.l,/, 3X, "SUMMED AREA(ACRES) = ',F7.2,3X, "TOTAL RUNOPF{CFS) = ',
ITER=1
IGUESS»]

Q=0
GOTO 4100
4150 DV=DN*V

WRITE (NUT,4160) DR, FWIDTH, V, DV
4160 FORMAT{3X,'END OF SUBAREA STREETPLOW HYDRAULICS:',/,3X,

C’DEP"3{FEET) = ',#4.2,3%, 'HALPSTREET FLOODWIDTH(FEET) = ',F5.2,/
Cix, 'fLOW VELOCITY (FEET/SEC.) = ',F5.2,3X, '"DEPTA*VELOCITY = ',F6.2)

<
3019 CONTINUE

GO TO 3020
3021 IERR=1

GO T0 3020
3022 IERR=9

G0 TQ 3020

c
3nzo CONTINUE
c

403 FORMAT{1X,76('="})
4110 FORMAT{'**ERROR-NG SOLUTIOR FROM STREETFLOW MODEL: RECHECK',
. ' YOUR DATA')

<
<

RETURN

END
[
C
¢ —mm—

SUBRQUTINE SNORMA{S0,00,CURB,XFALL,HWIDTH,XN,XL1P,GUTTER,
. GHIKE,IWIDTH,FWIDTH,V,DR,ERROR,NUT, ITER}

¢ —-—
c
C
<

38 MICROSOFTWARE FOR ENGINEERS, 1887, Vol. 3. No. 1.




Master Plan of Drainage, I}: 7.V, Hromadka

IF(ITER.EQ.1)WRITE (NUT,3120)0Q

;?R!;?Ttlﬂx.'“mvm.nnz COMPUTED (SING MEAN FLOW{CES) = ',
ERROR=0 ,

FACTOR=SQRT {1, +XFALL*APALL}

ISPLIT=0

HRwAL/WP1

XK1=l . 466/AN"AL"HR**.6667

CROWNw= (HWIDTH-GUTTER) *XFALL+XLIP+GHIKE

A2=GUTTER* (CROWN-GHIKE/2.) + (ENIDTH~GUTTER) * . §* {CROWN-GHIKE~XLIF)
WP2=WP1 +CROWN-XLIP-GUTTER + (BWIDTH-GUTTER ) *FACTOR

HR=A2/WP2

XK2m], 4B6/ANTA2THR"* , 6667

Q=20

13120

IF (IWIDTH.EQ.2)QwQ0/2.
TESTEK»Q/50%%, 5
IF (TESTK.GT.XK1)GO TO 300
C=-——==~=GUTTER FLOW MODEL
V=0/al
FWIDTH=GUTTER
DH=XLIP+GHIKE
GO TO 3000
300 IF(TESTK.GT.XE2}GO TO 400
Cmrmme= FLOW IS LESS THAN CROWN
YTEST1=0.
YMAX =CROWN
SET=XLIP+GHIKE
YMIN=SET
I=0
se IaI+l
YTEST= (YMAX+YMIN}*.5
AwGUTTER* (YTEST-GHIKE/2.) +((YTEST~SET) "¥4.) /XFALL/2,
WESWPLl+YTEST=SET+{ (YTEST=SET) /XFALL} *FACTOR
HR =A /WP
KE=1.486/ANYAHRY* 6667
TEST=TESTK-AK
IF{TEST) 360,380,365
360 YMAX =YTEST
GO T0 370
36% YHIN=YTEST
370 TEST=ABS {YTEST1-YTEST)
IP(TEST.LT..01)G0 TO 380
IF(I.GT.50)G0 TO 2900
YTEST1=YTEST

360 V=Q/A

PWIDTH=GUTTER+{DN~SET) /XPALL
IF(ISPLIT.EQ.1)GOTO 437
GO TO 000
400 CONTINUZ
Crusmu==FLOW EXCEEDS CROWH
IF (IWIDTE.ECQ,21G0O TO 440
CFOLLE®=2 . *XK2
IF (TESTX.LT.CFULLK)GO TC 430
om/2,
TESTE=G/50%%, 5
GC TO 440
DNsCROWH
==~FLOW SPLITS AND IS LESS THAN FULL{CROWN) STREET
FWIDTH=HWIDTH
Ql=iK2%50%* .5
V1=Ql/A2
IF (ITER.EQ.1)WRITE (NOT, 435}
435 FORMAT {14%, "***STREETPLOW SPLITS OVER STREET-CROWN®*2')
ISPLIT=1
GmQ-01
TESTR=0/80%*.5
GOTO 300
437 1F (ITER.EQ.1)WRITE (NOT, 438) CROWN ,HWIDTH, V1 DN, FWIDTH, ¥ ,
438 FORMAT (10%, '"FULL DEPFTH(PEET) = ',F7.2,3X, 'FLOODWIDTH (FEET) = ',

r.2
/,lﬂi.‘PULL EALF~ETREET VELOGCITY {PEET/SEC.} = ',F7.2./, .
10%, 'SPLIT DEPTH (FEET) =~ ',F7.2,3X,'SPLIT FLOODWIDTH(FEET} = ',

Ao

ns

7.2
/,loi.'spu'r VELOCITY {FEET/SEC.) = *,P7.2)
Y=yl

DN=CROWN
FRIDTH=HWIDTHE
GOTO 3000
440 IP (FTER.EQ.1)WRLITE (NUT,441)
441 FORMAT {14X, '***SYREET FLOWING FULL®**')
DMAX =CROWH 45 .
X =DMAX-CROWN
A=HWIDTH*X+A2
BR=A/WF2
XKul, 486 /XR*AYHR** . 6667
IF(TESTE.GE.XR)GOTO 3001
DHIN=CROUWN
DO 450 I=1,12
TEST=. 5% {DMAX+DMIN)
X~TEST-CROWN
DR=CROWN+L
A=BWIDTH*X+A2

WP=WP2
IP (DM,LE.CURB)HE=XHWNP2
»,

HR=A,
XK=l 406/XNAA*BR** 6667
XI=XE-TESTK
AD=DN-DMAX
1P (ABS (XD} .L7T..01}GOTQ 309G
IP(X3)443,309C, 445
) DMIN=TEST
GOTC 430
445 DMAX=TEST
450 CONTINUVE
GO TC 3000
480 FWIDTH=HWIDTH

veg/a
GO TD 3000
IF (ITER,EQ, 1 }WRITE (RUT, 2901)
FORMAT {/ 10X, *==>>ERROR 1 "BELOW~CROWN" STREETFLOW MODEL FAILS,'}
GOTO 3006
CONTINUE
GOTO 3100
WRITE (NUT, 3005}
FORMAT (10X, '==>>ERROR: PLOW DEPTH EXCEEDS 5-FERT ABOVE STREET ',
. 'CROWN'}
1P {ITER.EQ. 1)WRITE (NUT, 3007)
PORMAT (14X, 'AS AN APPROXIMATION, TRAVELTINE ESTIMATES ARE BASED'
C,/,14%,'ON A DEFAULT VELOCITY OF [10] FEET PER SECOND.'/)
v=10.
DN=(,
FWIDTE=(.
GOTO 4000
FWIDTR=HWIDTH
vaQ/A
DV=V3 DN
CONTINUE
1F (DN.LE.CURB)GOTO 3109
IF (ITER.EQ,1) WRITE {NUT, 3107}
FORMAT (10X, "NOTE: STREETFLOW EXCEEDS TOF OF CURB.',/,
C 10X,'THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ',
. 'ASSUMPTION',
C/,10%, 'THAT NEGLIBLE FLOW OCCURS QUTSIDE QF THE STREET CHANNEL.'

2500
%01

3000

3091
3005

3006
3007

1090
1160

3107

[y

< 10X,'THAT IS, ALL FLOW ALONG TEE PARKWAY, ETC., IS NEGLECTED.')
CONTINUE
DV=DN*V
IF (ITER.EC.1)WRITE (NUT,3110}DN,FWIDTH,V,DV

lo PORMAT {

¢ 10X,'STREET FLOWDEPTH(PEET) = *,F5.2,/,

€ 10X, °*HALFSTREET FLOODWIDTH(FEET]) = ',F7.2,/,

€ 10X, 'AVERAGE PLOW VELOCITY (FEET/SEC.} = ',F7.2,/,

€ 10X, 'PRODUCT OF DEPTH&AVELOCITY = ',P7.2)
CONTINUE

3109

4000
[+

RETURN
END

PROGRAM B: DATA ENIRY

—=«pATA ENTRY FOR PAVEMENT “¥™ DITCH FLOW THROUGH SUBAREA~——PAGE 1

Enter upstreaa node 1,00 alevation{FEET}..... men WEED "E1"
GALLOWABLE VALVES ARE [L01 ] T¢ [99999.99 ]

_

Enter dowrstreaa node
FALLOWABLE VALUES ARE (D

2.00 elevation{FEET)...,., === "E2"
1 TG [99999.99 ]

Enter runoff travel=-tength through subarealFEET).... ==x) XL
SALLOWABEE VALUES ARE £.01 ] Te [1D00C 1

TYPE: EXIT to Leave prograM ; TOP to go to top of page

———pATA ENTRY FOR PAVEMENT "V" DITCH FLOW THROUGH SUBAREA---PAGE 2
SUBAREA LAND USE OR OEVELQPMENT TYPE:

1= Commercial

25 Apartuent

3= Mobile home park

4= tondominium

5= Single family {1/& ACRE Lot}
&= Single iy 11/2 ACRE iot)
7= Sinmgie Ly ( 1-ACRE \ot)
8= Single family (2.5-ACRE Lot)
9= Undevelopsd

L

Select subares development tlassitication number.... as=> K"

TYPE: EXIT to Leave program ; TOP to go to top of page
; BACK to go back one page
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P

~—-bATA ENTRY FOR PAVEMENT “V" DIYCH FLOW THROUGH SUBAREA-—--PAGE 3
SUBAREA RUNOFF COEFFICIENT OPTICNS:

1= Assume $oil group A
2= Assume soil group B
3= Assume $20il group €
4= Assume soif group D
52 uyser to specity runotf coefficient

Select runcff coefficient option MUDDEr..cenvswe . === HESOILY

Enter SUBAREA runo?f coedficientiiciesisss

R g
SALLOWABLE VALUES ARE [.OT 1 To (.99 Vi)

Enter subares arealACRES) vusvsusiosronsonnannanarans =o=>  VAREA"
_ tALLOWARLE VALUES ARE (03 To (1000 1
LIP (f1.) LIP {ft.)

XFALL (e.g., QI7)

e
e

TYPE: EXIT to teave program ; TOF to go to tap of pape
3 BACK to go back one page

——pATA ENTRY FOR PAVEMENT “¥* DITCH FLOW THROUGH SUBAREA---PAGE &

Enter ™ gutter width(FEET) sacvansrnnvansannannsas NI
ALLOWABLE VALUES ARE [.001 1 T0 (100 1

ENtar V" QUEter-Rike(FEET) cuerioasansansanrinnesns =32 “HIKE" DMAX « MAXIMUM ALLOWABLE DEPTH OF FLOW
MLLOWABLE VALUES ARE [.001 3 To [10 1

Enter paveasnt Lip(FEET), zeay L IpY
TMLLOWABLE VALUES ARE .00

1710 (19

Enter assumed uniform Mannings frictiom factor...... ===> e L
(NOTE: SUGGESTED VALUE FOR MANNINGS n IS [.0153)
tALLOWASLE VALUES ARE C.005 1 TO [.999% 1

Enter symmetric pavement crossfall[DECIMAL WOTATION] zxw> "XFALL™
+ALLOWABLE VALUES ARE C.000011 TO [.999% 1

Enter maximium allowable depth ot fLow(FEET}........ B’ “DMAX"
zALLOMABLE VALUES ARE (.007 1 70 L1080 1
TYPE: EXLT te Leave program ; TOP to go to top of page GUTTER MODEL

: BACK to go bask one page
GECMETRIC VARIABLE DEFINITION

Fig. PB.1
PROGRAM 8 CALL INTENR (YR,TCA,XI,IGUESS,ERROR,NUT,RIYR,RSLOPE)
< IF (ERROR.NE.1.)GC TO 1203
SUBROUTINE VGUTTR(Q.TC,SUMA, IERR) 1ERR=9
c c GO 10 3020
[
C PAVEMENT "V" DITCH FLOW 1203 CALL COEFAR(XI,1S,R,C,I1GUESS,CVAL,NUT)
c IF (ITER.EQ.1.0R.ITER.EQ.2)GOT0 7200
COMMON/NUT/NUT IGUESS=0
GOMMON/CALC/YR, X1 ,OPTN,NR,C,CVAL, V.Y, IGUESS DS, XN ITER=L
COMMON/CALCL/E1,E2,XL,K,I5,AREA,XXI,XP,KI RIYR,RSLOPE QQ=C*XI*AREA/2 .+
[ c GOTO 7140
c
C..READ DATA INPUT 1200 IF (ITER.EQ-2)}GOTO 7300
READ FREE(5}El,EQ2,XL,K,FSOIL,AREA,W HIKE,XLIP, XN, XFALL,DMAX [«
1SPSCIL QAVG=00
C=FSCIL=5.0 SDleY
c SW1=§
C PROCESS FLOW THRU SUBAREA [
c 1F{DE.LE.RW)DS=d,
WRITE (NUT,T7080) DS=W+2, *DS
7080 FORMAT(3X,'>>»>>COMPUTE *"V* GUTTER FLOW TRAVELTIME THRU SUBAREA', WRITE (NUT,7259)¥,¥,D5
NPT 7250 FORMAT(3X, 'TRAVELTIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC) = '
WRITE (NUT, 403) +F6.2,/,3%, ' AVERAGE PLOWDEPTH(FEET) = ',F6.2,3X, 'FLOODWIDTE',
WRITE(NOT,7105)E1,E2,XL C '{FEET] = ',F7.2)
7108 PORMAT {3X, 'UPSTREAM NODE ELEVATION = ',F9.2,/,3X, TCaTCA

. 'DOWNSTREAM NODE ELEVATION = ',F9,2,/,3X, WRITE (NUT,7260) TRAVEL,TC

. 'CHANMEL LENGTH THRU SUBAREA(PEET) = ', F8.2) 1260 FORMAT (3X,*"V* GUTTER FLOW TRAVEL TIME(MIN) = ',F6.2,3X,
WRITE (NUT,7100)W,HIKE, XLIP XN, XFALL , DMAX C C'TC{MIN) = ',F§.2}
7100 FORMAT(3X,'"V" GUTTER WIDTE(FEE?) = ',P6.2,3X,'GUTTER WIRE(FEET)®', DELQ=C*XI*AREA
SAomt, QwQ+4DELQ
CP6.3./.3X, "PAVEMENT LIP(FEET) = ',P6.3,3X, "MANNINGS N = ",P5.4,/, SUMA«SUMA+AREA
¢ 3X,'PAVEMENT CROSSFALL (DECIMAL NOTATION) = ',P6.2./, WRITE (NUT, 4] 40)AREN, DELQ, SUKA,Q
¢ 3X,"NAXIMOM DEPTE(FEET} = ',Fé.2) 4140 PORMAT {3X, FSUBAREA AREA (ACRES} = ',P7.2,3%,'SUBAREM RUNOF¥',
QAVG=Q/SURA J[CPS) = ',
ITERs(Q +F1.2,/,3X, ‘SUMMED AREA[ACRES} = ',F7.2,3X,'TOTAL RUNOFF(CFS} = '
QQ=Q+QAVG/ 2, *AREA . P9.2)
S1={E1-E2) /%L ITER=2
IGUESS=1 IGUESS =]
7140 DS=d. QQ=Q
e GOTC 7140
CALL GNORMA (W, HIKE,XLIP,XN XFALL,S1,0Q,DMAX,Y,DS,¥, IGUESS, 7300 DY=yey
. MUT) IF(DS.LE.W)D5=0,
[« DSwW+2,*D§
IP{ITER.EG.21G0 TO 7200 WRITE (NUT,7350)Y,DS,V,0V
c 7350 FORMAT {3X, "END OF SUBAREA “V* GUTTER HYDRAULICS!(',/,3X,
TRAVEL=XL/60./V ¢ ‘DEPTH(FEET) = ',F5.2,3X,'FLOCDWIDTH (FEET) « ', F5.2,/,
TCA=TC+TRAVEL c €3X, 'FLOW VELOCITY (FEET/SEC.} = ',F6.2,3X, 'DEPTHVELOCITY = *,F6.2)

40 MICROSOFTWARE FOR ENGINEERS, 1987, Vol. 3. No. 1.
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3018 CONTYNDE PROGRAM 9: DATA ENTRY
GO TO 3020
3021 IERR=]
guzo CONTINUE DATA ENTRY FOR CONFLUENCE OF INDEPENDENT STREANS AT A NODAL POINT
[
g FPORMATS Enter :rc total nuaber of independent streams o
to confluenceucasnessanrrrrmararemnncsnans Eleeiuben, BRER "N a
E“ FORMAT (1X,76('=")) 3ALLOWABLE VALUES ARE [1]1 TO C5 1
50 FORMAT (' *¥ERROR-FLOW DEPTH EXCEEDS ALLOWABLE DEPTR: RECHECK ' -
T L ¥ouR paat) ' e Bt s S at St
1260 FORMAT { ' **ERROR=NO SOLUTION FROM GUTTER MODEL: RECEECE YDUR', ORDER FROM 1 TO §)
. ' DATA') tALLOWABLE VALUES ARE (11 T LS bl
< RETURN
END
[
c o
¢ SUBROUTINE GNORMA {W,GHIKE,XLIP,XN,SLOPE,50,0,DMAX,Y,DS,
. ¥,IGUESS,NUT)
G
c -
C TYPE: EXIT to leave program ; TOP  to go to top of page
Al=, 5TGHIKE*W
WPle=3, *SQRT (WYW/4 . +GHIRE*GHIRE)
HR=Al/WPL
XR1l=1,486/XN*AL*HR** 6667
WPZ=li + 2,*XLIP
AZmA) +ALIP*W
HR=A2/WP2 PROGRAM 9
XR2®], 486 /XN*A2¥HR**.6667 <
E?ﬁg;%sg;.iénco 0 100 . SUBROUTINE CONFB(Q,TC,SUMA,IERR)
QFULL=XK1*§0%*,5 <
3:: C CONFLUENCE ANALYSIS
IKE c
V=QFULL/A1 COMMON /NUT/NUT
WRITE (NUT, 90) COMMON /CALC/YR, X1 ,OPTH,NR,C,CVAL,V, ¥, IGUESS, DS XN
90 FORMAT (/, 10X, '"NOTE : TRAVELTIME ESTIMATES BASED ON NORMAL DEPTH',/, COMMON/CALC1/E1,E2,XL,K,15,AREM, XK, XP,KI,RIYR, RSLOFE
€ 10X,'IN A FLOWING-FULL GUTTER{NORMAL DEPTH = GUTTER HIKE)'./) COMMOR/CALC2,/TCON {S) , TOTALA (5) ,XINT (5) ,QJN (5),0BAR(S) ,2CON(5)
GO TC 1000 <
100 IF {TESTE.GT .XK2}GO T0 200 ¢
QFULL=XKZ*S0%*.5 C..READ DATA INPUT
V=QFULL/AZ READ FREE (5)}N,NUMBER
DS=W [
Y=GBIKE+ALIF C=sww--swPROCESS CONFLUENCE ANALYSIS
WRITE (NUT,1%0) c -
150 Pomm/,iox, 'NOTE s TRAVELTIME ESTIMATES BASED OR NORMAL',/, IF (N,LT.NUMBER)WRITE (NUT, 531)
¢ 10X, 'DEPTH BEQUAL TO [GUTTER-HIKE + PAVEMENT LIP]') 531  FORMAT(3X,'>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<')
GO TO 10400 IF [N.EQ.NUMBER)WRITE {NUT, 532)
200 I=0 532  FORMAT(3X, ">>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCEC{(<<’,
YMAX=DMAX C /3%, '»>>>>AND COMPUTE VARIOUS CONFLUEWCED STREAM VALUES<<<<(')
Yisg, WRITE (NUT, 403)
SET=GRIRE+XLIP TCON (N) #TC
YMIN=SET IGDESS = 1
DS= (DMAX~SET) /SLOPE [
AS=, 54DE* {DMAX~SET) CALL INTENR (‘{R.l‘c,xl,IGUESS,E.R.RDR,NUT,RIY?..RSLOPE)
BR=A§/SQRT { (DMAX~SET) * (DMAX ~SET} +DS*DS) IF (ERROR.EQ.1.)IERR=9
xxA-L'qus/xnus-an--.assv :rgzmon.m.l.)com 3018
AM= (DMAX-SET) *W+A2 [
HR=AM/WP2 XINT(N)eXI
XKM=1,486/XN*AMYHR** 6667 TOTALA (N} =SUMA
KKT=2, *XRA+KKK QIR (N}=Q
I¥{TESTR.GT,XKT}GO TC §00 WRITE [NUT, S50) N, 7C, X1, 80M8, 0
201 1=+l 550 PORMAT {3X, 'CONPLUENCE VALUES USED POR YNDEPENDENT STREAM ',I2,
1IF(I.GT.50)G0 T0 500 C ' ARE:',/,3X,'TIME OF CONCENTRATION (MINUTES) = ',P6.2,/,
Y=, 5% (YMAX+YMIN) C 3%, "RAINFALL INTENSITY (INCH./HOUR) = ',F6.2,/,
DS=(Y-SET} /SLOPE C  3X,'TOTAL STREAM AREA (ACRES) = ',F7.2,/,
AS=,5*DS* (Y-SET} € 3%,'TOTAL STREAM RUNOFF (CPS) AT CONFLUENCE = ',F9.2)
HR=AS/SORT { (Y~5ET} * (Y~SET) +DS*DE) c
XRA=], 486 /XN*AS*HR** . 6667 1F {N.LT.NUMBER)GOTO 2000
AM= (Y =SET) *W+A2 552 CONTINUE
ER=AM/WP2 WRITE (NUT, 560} !
HEM=]1,4B6/XN*AM*HR** 6667 566 FORMAT (/,3X, 'CONFLUENCE INFORMATIOR:',/,3X,'STREAM®,3X,
XET=2, *XEA+XKM ¢ 'RUNOFFE',6X,'TIME',3X, *INTERSITY',/, X, 'NUMBER', &X,
I¥ (TESTK-XKT) 300, 900,400 . '(CPS)',5X, ' (MIN.)',1X,' (INCH/HOUR)'}
300 YMAX =Y WRITE (NUT, 401}
GO TO 450 WRITE (NUT,570) {I,QIN{I),TCON(2},XINT(I), I=1,NUMBER)
400 YMIN=Y 570 FORMAT (3%, I3,3X,F9.2,4X,F6.2,6X,F6,3)
450 TEST=ABS [¥~Y1) SUMATR=0.
IF (TEST.LT..01)GO TO 900 ¢
Yl=¥ DO 578 Iw=1,NUMBER
GO TO 201 SUMAIN=SUMAJN +TOTALA (T)
500 WRITE {NUT, 501} 575 QBAR (X} =C.
501 FORMAT (/, 10X, ' w=>>ERROR :NO CONVERGENCE IN ¥-GUTTER FROGRAM.',/, c
¢ 14X,'AS AN APPROXIMATION, TRAVELTIME CALCULATIONS ARE BASED',/, DO 580 I=1,NUMBER
¢ 14%,'0N FLOWDEPTE EQUAL T¢ THE SPECIFIED MAXIMUM ALLOWABLE ', DO 580 JIwl,NUMBER
« 'DEPTE.',/) :P(xIMIJl.LB.%éGm 597
GOTO £50 FACTTC=TCON (1) /TCON(J)
600 WRITE (NUT,§10) PACTORWX INT (I)/XINT (J)
610  FORMAT(/,10X,'==3>ERROR:FLOW EXCEEDS CAPACITY OF CHANNEL WITB',/, IF (FACTOR,LE. 0. .CR. FACTTC.LE.G.]GG TC 587
C14X, '"NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM ALLOWABLE DEPTH.',./, 1P (FACTOR.GT.1.} FACTOR=1.
C 14%,'AS AN APPROXIMATION, TRAVELTIME CALCULATIONS ARE BASED',/, 1P (FACTTC.GT, 1. JFACTTL=1.
C 14X, 'ON FLOWDEPTH EQUAL TO THE SPECIFIED MAXIMOM ALLOWABLE ', QBAR (I)~0BAR (1)+FACTOR*FACTTC*QIN(J}
: 580 CONTINUE
« 'DEPTH.',/)
850 Looeac ¢ 1TE (NUT, 585) NUMBER
- - LOPE*2.+4 WR
gf@/t’?mffg{s ° 585 roxmz'(/,ax:'mmrm INTENSITY AND TIME OF CONCENTRATION RATIO®,
GOTO 1000 . /,3X,"FORMULA "ﬁ“ FOR '.izgﬂggfmsn)
=2, 4A5+ WRITE {NUT, 587) {OBAR{I),I=
900 iy 587 FORMAT (23X, "VARIOUS CONPLUENCED RUNOFF VALUES ARE AS FOLLOWS:',
1000 CONTINUE c /,sx.lsrs.z,fl
c MAX=
RETURN OMAX=0BAR {1 )
ERD [

S N e L T T L Lae N O DN W W (PSR | A4
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FLOWPATH

MAIN-LINE CONFIGURATION
REQUIRING ONE CONFLUENCE

Fig. P2.1

DO 590 I=l,NUMBER
QMAX =QBAR (MAX)
IF{QBAR(I}.GT.QMAX)MAX=]
5%0 CONTINUE
[+

TC=TCON (MAX)}

Q=0BAR {MAX )}

SUMA=SUMAIN

WRITE (HUT,593)0.TC,SUMA

L85 FORMAT (3%, 'COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:',/,
€ 3X,'ROUNQFF(CFS) = ',F9.2,3X, 'TIME (MINUTES) = ',F8.3,/,3X,
€ C"TOTAL AREA(ACRES) = ',F9.2)

301 II=NUMBER+1

IF(I1.GT.5}G0 TO 20040

392 CONTINUE

303 CONTINUE

c

597 WRITE (NUT, 5%8)

398 FORMAT (3X, " [FATAL ERROR: INVALID CONFLUENCE VALUES: SEE USERS
v "MANUAL]')

(o

2000 CONTIMNUE

30l CONTINUE

3020 CONTINUE

C

C FORMATS

C

402 FORMAT (1X,76{'w'))

401 FORMAT(1X,76('-"))}

<

RETOURN
END

[
v

PROGRAM 10: DATA ENTRY

===QATA ENTRY FOR SPECIFICATION OF HYDROLOGY DATA AT A NODE——

Enter user-specified time of concantration(KIN,}.,,, ===> “Te”
TALLOWABLE YALUES ARE CS) 160 [1000 1

Enter user-specified totsl aresa(ACRES) tributary

EO node, v ineinnas teistasacsrsertanae e nsensavas KN FSUMAT
SALLOWABLE VALUES ARE C.0001 ) To C10000 ]

Enter user=specifiad total runofd(CFS)isesacicemnes, m=>  "Q°

SALLOWASLE VALUES ARE [.0001 1 To C1D00D0]

TIFET EXIT to Lwdve program ; T0P 5 90 to Ten of page

PROGRAM 10

SUBRQUTINE OSERCR (Q,TC,SUMA, LERR)

<
<
c
C
c

USER SPECIPICATION OF HYDROLOGY

COMMON /NUT/BUT
COMMON/CALC/YR, X1,0FTN, R, C,CVAL,V,Y, IGUESS, DS, XN
COMMOM/CALCL/EL,E2, XL, K, 15,AREA, XKI  XP,KI, RI¥R, RSLOPE

«+«READ DATA INPUT
READ FREE(S5) TC,SUMA,Q

n o000

WRITE (HUT,5143)
ZORKAT (3X, *>>>>>USER SPECIFIED HYDROLOGY INFORNATION AT RODE',
Tt
WRITE (NUT, 403)

5143

CALL INTENR(YR,TC,X1,1,ERROR,NUT,RIYR,RSLOPE}
IF(ERRQR.NE,1.}G0 TO 5150

IERR™S

GD TC 3018

[
5150
S160

WRITE (NUT, 5160)17C,X1,80MA,Q

PORMAT (31X, 'DSER-SPECIPIED VALUES ARE AS FOLLOWS:',/,3%,
'TC(MIN) = ',F§,2,2X, 'RAIN INTENSITY {INCE/HCUR) = ',F5.2,/,
3%, "TOTAL AREA{ACRES) = ',P8.2,3X, 'TOTAL RUNOFF(CFS) = ',F9.2)

CONTIRUE

00

[+
3019
[
3020
c
C FORMATS

CONTINVE
403 FORMAT {1X,7€({"="))
c

RETURN
END

PROGRAM 11: DATA ENTRY

=u=DATA ENTRY FOR ADDITION OF SUBAREA TO MAINLINE RUNOFF
AT MALHLINE TIME OF CONCENTRATLON~~—PAGE ¥

SUBAREA LAND USE DR DEVELOPHMENT TYPE:

1: Commerciat

2r Apartoent

3: mobile home park

: Condombnium

$: Single faally{1/4 ACHE Lot}
&x Sirgle family{1/2 ACHE Lot}
t Sirgle faaily{ 1-ACRE lov)
z Sirgie famiby(2.5~ACRE Lot}
9: Undeveloped

Specity assuadd uniform subares Land uge/development ==a=) et

TYPE: EXIT to Lesve program ; TOP to go to top of pags

- _J
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—=bATA ENTRY FOR ADDITION OF SUBAREA TO MAIM.INE RUNOFF
AT MAINLINE TIME OF CONCENTRATEON——PAGE 2
SUSAREA RUNOFF COEFFICIENT OPTIONS:

1= Assums pil group A
2= Assume soil group B
3= Assume soli group C
4= Assume B0fL group D
5= User to specity runoff cosfficient

Select runoff cosfiicient option number.... sy mmE> NFSCIL™

€nter SUBAREA runoff coefiicionticcscrsiavesnrornas ==2¥ e
SALLOWAGLE VALWES MRE [.01 1 T0 [.99

Enter subarea ArealACRES) - -cavrermactatinacncncssn, *u} “AREA”
tALLOWABLE VALUES ARE (D1 Te L1000 )

TYPE: EXIT to Leave program ; TOP to go to top of page

i BACK 10 Q0 batk one page

PROGRAM 11
SUBROUTINE SUBTOB(Q,TC, SUMA, TERR}

ADDITION OF SUBAREA 10 MAINLINE RUNOFF

a0 N

COMMON /NUT/NUT
COMMON/CALC/¥R,X1,0PTN,NR,C,CVAL, Y, ¥, IGUESS,D5 XN
COMMON /CALCL/E1,E3, XL, R, IS, AREA, XX1,XP,KI,RIYR,RSLOPE

. .READ DATA INPUT
READ PREE(S)R,PSOIL AREA
IS=FSOIL
C=F50IL-5.0

<
¢ PROCESS SUBAREA ADDITION TO MAINLINE PLOW
[+

WRITE [KUT, §160)
5160 FORMAT {3X, ' >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FPLOWCK<EC'}
WRITE (NUT, 403}
c
CALL INTENR{YR,TC,XI,0,ERROR,NUT, RIYR, RSLOFE}
1P (ERROR,NE.1.)60 T0 6162
JERR=9
GO TO 3019

[~
€162 CALL COEPAR{XI,1S,K.C,0,CVAL,NOT)
c

DELQ=C*XI*AREA
SUMA=STMA+AREA
Q=Q+DELG
WRITE (NUT, 6200) AREA,DELG, BUXA,Q,TC
6200 FORMAT {3, 'SUBAREA AREA [ACRES) = ', PF7.2,3%,'SUBAREA RUNOFF',
. '{CPS) m *,
& F1.2,/.3%5,"TOTAL AREA{ACRES) = ', F7.2,3%, 'TOTAL RUNOFF(CFS} = 7,
€ F7.2,/,3%,"TC(MIN} = ',F6.2)

[+
3020 CONTINDE

[
€ FORMATS
[«
403 PORMAT (1X,76('='}}
<
RETURN
END
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