" AD=AO46 822 COASTAL ENGINEERING RESEARCH CENTER FORT BELVOIR VA F/6 8/3
A SIMPLE COMPUTER MODEL FOR. EVALUATING COASTAL INLET HYDRAULICS==ETC(U)

JUL 77 W N SEELIG
NL

UNCLASSIFIED CERC=CETA=77=1
END

| or |
ADA
048822
DATE

FILMED

12-77

DoC




ADA046822

\
T ——

AD No

e }}
/”T

C/_  CETA 77.1

A Simple Computer Model

for Evaluating Coastal Inlet Hydraulics

DDC FiLE copy

by
William N. Seelig

COASTAL ENGINEERING
TECHNICAL AID NO. 77-1

JULY 1977

Approved for p-uglfreleose;
distribution unlimited.

U.S. ARMY, CORPS OF ENGINEERS

COASTAL ENGINEERING
RESEARCH CENTER

Kingman Building
Fort Belvoir, Va. 22060




Reprint or republication of any of this material shall give appropriate
credit to the U.S. Army Coastal Engincering Research Center.

Limited free distribution within the United States of single copies of
this publication has been made by this Center. Additional copics are
available from:

National Technical Information Service
ATTN: Operations Division

5285 Port Roval Road

Springfield, Virginia 22151

Contents of this report are not to be used for advertising,
publication, or promotional purposes. Citation of trade names does not
constitute an official endorsement or approval of the use of such
commercial products.

The findings in this report are not to be construed as an official
Department of the Army position unless so designated by other
authorized documents.

Ml <




D . ’ ‘ - v — i 24 TRV AT R TR P

F Sbllo ) Sl
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
REPORT DOCUMENTATION PAGE ot
[1. REPORT NUMBER _ GOVT ACCESSION NO. CIPIENT'S CATALOG NUMBER
CETA 77-1 A ( ) )

& TITLE (end Swbite) e et [ YPE OF REPORT & PERIOD COVERED
& 4l . A_SIMPLE_COMPUTER MODEL FOR EVALUATING COAS'I’AL Chastal Eoi nooriug
I‘\lLET mnk-\uucs o - Technical Aid /<zpZ-,

P 7. AUTHOR(s) et 8. CONTRACT OR GRANT NUMBER(as)
/0 William N./Seelig |
i

! e —
[ S

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
Departnent of the Am /' AREA & WORK UNIT NUMBERS

v,
Coastal Engineering Research Center (CERRE-CS) F31019
Kingman Building, Fort Belvoir, Virginia 22060

11. CONTROLLING OFFICE NAME AND ADDRESS 12. RE
Department of the Army / / Julg 1977
Coastal Engineering Research Center T NONBER OFPAGES
Kingman Building, Fort Belvoir, Virginia 22060 47
14, MONITORING AGENCY NAME & ADDRESS({Lfifferent fi antpeéiing Olfice 15. SECURITY CLASS. (of this report)
UNCLASSIFIED

WA Cere-cera-17-L ‘//,0

e —————

1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release, distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report) (Ea ;& v

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Contii on side if y and ify by block number)
Coastal inlet hydraulics Computer model Computer program
20 Ad;snnm(c-a--.. obde M P fy by block number)

A computer program for the prediction of coastal inlet velocities,
discharge, and bay level fluctuations is presented. Two examples are given
to demonstrate the numerical model. The computer documentation is included
as an appendix, and the card deck may be obtained at CERC.

5
DD ”..,, MJ3 EO0mom OF ' NOV 65 1S OBSOLETE UNCLASSIFIED

— SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)
QI3 7950, {

5




g
i
E
l
{

PREFACE

This report describes a method for estimating inlet velocities,
discharge, and bay levels based on the numerical model of Seelig, Harris,
and Herchenroder (in preparation, 1977). This method for predicting
inlet hydraulics is not discussed in the Shore Protection Manual (SPM)
(U.S. Army, Corps of Engineers, Coastal Engineering Research Center,
1975). The work was carried out under the General Investigation of
Tidal Inlets (GITI) of the U.S. Army Coastal Engineering Research
Center (CERC).

The report was prepared by William N. Seelig, Research Hydraulic
Engineer, under the general supervision of Dr. R.M. Sorensen, Chief,
Coastal Structures Branch.

Comments on this publication are invited.

Approved for publication in accordance with Public Law 166, 79th
Congress, approved 31 July 1945, as supplemented by Public Law 172,
88th Congress, approved 7 November 1963.

OHN H. COUSINS
Colonel, Corps of Engineers
Commander and Director

P

i




CONTENTS

CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI)

SYMBOLS AND DEFINITIONS . . . ¢ ¢ ¢ ¢ o « & &« «

I INTRODUCTION. . . & & o o o o o o o o o o o

II PREDICTING INLET HYDRAULICS . . . . . . . .
1. Systems Modeled with Computer Program.
2. Procedures for Use of Computer Program

ITI EXAMPLES OF COMPUTER PROGRAM PREDICTION
1. Cabin Point Creek, Virginia. . . .
2. Pentwater Inlet, Michigan. . . . .

IV SUMMARY . . o o o c o ¢ o o o o o o o o

APPENDIX COMPUTER PROGRAM DOCUMENTATION (INLET).

TABLE
Predicted Cabin Point Creek hydraulics.

FIGURES
1 Inlet-bay system. . « o ¢« ¢« ¢« o ¢« o o &«

2 Cabin Point Creek, Virginia . . . . . .
3 Cabin Point Creek cross-section . . . .
4 Cabin Point Creek sea and bay levels. .

S Pentwater Inlet, Michigan . . . . . . .

6 Pentwater Inlet model prediction of monochromatic

7 Pentwater Inlet model calibration . . .

8 Predicted Pentwater Inlet velocities, discharge, and bay
levels, and relative magnitude of terms in the equation

forcing

OF MOCEON o6 fo % 6 % & b oce i o 9w, % 0 @ 5w wwie

Page

NN

11
11
15
19

21

13

12

12

14

16

17

18

20




CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

U.S. customary units of measurement used in this report can be converted

to metric (SI) units as follows:

Multiply by To obtain
inches 25.4 millimeters
2.54 centimeters
square inches 6.452 square centimeters
cubic inches 16. 39 cubic centimeters
feet 30. 39 centimeters
0.3048 meters
square feet 0.0929 square meters
cubic feet 0.0283 cubic meters
yards 0.9144 meters
square yards 0.836 square meters
cubic yards 0.7646 cubic meters
miles 1.6093 kilometers
square miles 259.0 hectares
knots 1.8532 kilometers per hour
acres 0.4047 hectares
foot-pounds 1.3558 newton meters

millibars 1.0197 x 1073
ounces 28.35
pounds 453.6

0.4536
ton, long 1.0160
ton, short 0.9072
degrees (angle) 0.1745
Fahrenheit degrees 5/9

kilograms per square centimeter
grams

grams
kilograms

metric tons
metric tons
radians

Celsius degrees or Kelvins!

ITo obtain Celsius (C) temperature readings from Fahrenheit (F) readings,

use formula: C = (5/9) (F -32).

To obtain Kelvin (K} readings, use formula:

K = (5/9) (F -32) + 273.15.
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SYMBOLS AND DEFINITIONS
bay surface area (square feet)
bay surface area at datum (square feet)
coefficients to evaluate Manning's n (dimensionless)
depth of bay (feet)
maximum water depth in inlet (feet)
stillwater depth (feet)
acceleration of gravity (32.2 feet per second squared)
water level in bay (feet)
water level in sea (feet)
length of bay (feet)
length of inlet (feet)
forcing wave period (seconds)
time step used in model (seconds)

bay surface area variation parameter (dimensionless)




A SIMPLE COMPUTER MODEL FOR EVALUATING COASTAL INLET HYDRAULICS

by
William N. Seelig

I. INTRODUCTION

This report describes a method for estimating coastal inlet veloc-
ities, discharge, and bay levels using the simple numerical model of
Seelig, Harris, and Herchenroder (in preparation, 1977)!. The model
can be used for sea level fluctuations caused by astronomical tides,
storm surges, seiches, or tsunamis. A digital computer program is used
because of the large number of computations. A run on a CDC 6600 com-
puter generally costs less than §5 for a tidal cycle.

II. PREDICTING INLET HYDRAULICS

1. Systems Modeled with Computer Program.

An inlet-bay system coasists of a '"sea'" (e.g., ocean or lake) con-
nected to a "bay'" by one or more inlets (Fig. 1). The computer model
will predict bay levels, inlet velocities, and discharge as a function
of time given the geometry of the system and the water level fluctua-
tions in the sea. It is assumed that the sea is much larger than the
inlet and bay and that the bay is large compared to the inlet.

The model is designed for systems where the bay water level rises
and falls uniformly throughout the bay. This occurs when the wavelength
in the bay is much longer than the longest axis of the bay:

Tp Yedpay >> Lpgy > (1)
where
Tp = forcing wave period
g = acceleration of gravity
dbay = depth of bay
Lbay = length of bay

2. Procedures for Use of Computer Program.

Step 1. Evaluate the inlet geometry by using maps, charts, hydro-
graphic surveys, and dredging records to determine the depth of water
throughout the inlet. The side slope of the inlet at mean water level

ISEELIG, W.N., HARRIS, D.L., and HERCHENRODER, B.E., "A Spatially A,
Integrated Numerical Model of Inlet Hydraulics,'" GITI Report 14, U.S."''
Army Corps of Engineers, Coastal Engineering Research Center, Fort
Belvoir, Va., and U.S. Army Engineer Waterways Experiment Station,
Vicksburg, Miss. (in preparation, 1977).
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Profile View

Figure 1. Inlet-bay system.




should also be measured. Whenever possible, obtain this information for
the time of interest because inlets frequently change shape, especially
during major storms.

Step 2. Construct a flow net (series of cross sections and channels)
for the inlet to represent the model grid (Fig. 1). The flow net and
inlet discharge are used to determine bottom friction throughout the in-
let. The flow net is drawn by approximating the average path (channel)
that water follows during ebb flow and floodflow. Channel boundaries
are drawn along these paths for up to seven channels. A simple inlet
with constant depth and width may be modeled with one or two channels.
Complex inlets require approximately three to seven channels. Channels
should have the smallest spacing in deep parts of the inlet where flow
will be highest. Up to eight cross sections should then be drawn per-
pendicular to the channels. The first cross section in the sea and the
last cross section in the bay should have cross-sectional areas 10 times
larger than the minimum cross-sectional area. Cross sections should be
drawn with the narrowest spacing near the minimum cross-sectional area
section where friction in the inlet will be high.

Step 3. Measure the surface area of the bay at the mean water level,
Ay, from charts or aerial photos. For most bays the surface area changes
as the bay water level rises and falls because sections are flooded at
high water levels. If the bay area change is significant, a bay area
variation parameter, B8, is used to account for area of the bay, Abay»
at any water level in the bay, hp, using the relation:

Apay = Ao(1 + Bhp) , (2

where A; is the bay surface area at datum, usually mean low water (MLW),
mean sea level (MSL), or mean water level (MWL).

Step 4. Specify the seawater level fluctuation as a function of time
for the period of interest. Tide tables will give an estimate of the
astronomical tide. Water levels can also be measured by a tide gage and
stilling well (Seelig, 1977)2. Corps of Engineers and National Oceanic
and Atmospheric Administration (NOAA) gages located at numerous points
along the coast may also provide the desired water level information.

In this computer program either the tide may be expressed as a sinusoidal
wave with a period and amplitude or the levels may be described by instan-
taneous sea level measurements at a constant sampling rate.

Step 5. Determine the time step of input to the model for use in
computations. As a lower limit, the time step, At, should be:

S~ /
At = % > (3)

2SEELIG, W.N., "Stilling Well Design for Accurate Water Level Measure-
ment," TP 77-2, U.S. Army, Corps of Engineers, Coastal Engineering
Research Center, Fort Belvoir, Va., Jan. 1977.
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where L;, is the length of the inlet and d,,, is the maximum water
depth in the inlet. A longer time step can be used for most tidal in-
lets, and as an upper limit, the time step should be one-hundredth of
the forcing wave period.

Step 6. Document all input data using the computer format shown in
the appendix. As a first estimate, set the flood and ebb entrance and
exit loss coefficients to equal one (CDF = 1.0 and CDE = 1.0). As a
first approximation, Manning's n can be evaluated by the relation:

n=Cl-C2D, (4)

where D is the local inlet stillwater depth. For depths greater than
4 feet and less than 30 feet, C1l = 0.03777 and C2 = 0.000667; for depths
less than 4 feet, C1 = 0.0550 and C2 = 0.005. The n for each grid may
be different if C2 # 0.

Step 7. For use with periodic forcing, run the program for several
sinusoidal cycles having the period and amplitude of the long wave of
interest to approximate the hydraulic characteristics of the inlet-bay
system. A sinusoidal tide is specified in the model by giving the forc-
ing period, T, in hours and the wave amplitude, A,, in feet, on card
type 3 and by setting NPTS = 0 on card type 8 of input to the program
INLET. Set ITABLE = 1 to obtain tables of instantaneous hydraulics at
points throughout the water level cycle and set IPLOT = 1 to obtain a
plot of predicted inlet velocities and discharge at sequential bay levels.
These outputs will indicate the importance of the terms in the equation
of motion describing water motion in the inlet. If temporal acceleration
is small during most of the water level cycle, then startup transients
will be small and the first or second cycle will contain little transient
effect (NCYCLES = 1 or 2 in input data). However, if temporal accelera-
tion is significant during more than 25 percent of the cycle, approxi-
mately four cycles of model operation are required to eliminate startup
transient effects (NCYCLES = 4). For aperiodic use such as with storm
surges or rapidly varying wave size (e.g., tsunamis), run the model for
the water level for approximately 10 hours before the time of interest
to build up initial conditions in the model similar to the prototype.

Step 8. Calibrate the computer model by varying Manning's n or
flood- and ebb-1loss coefficients. The seawater level fluctuation can be
specified as a sinusoidal wave or in terms of an equal time series. For
an equal time series, start and stop the series when the seawater level
is at zero so that one or more complete cycles are described. Use at
least 20 points to describe each cycle. The sampling interval in minutes,
TDEL, and the number of points, NPTS, must be specified on card type 8
and the water level data on card type 9.

The model is calibrated using short periods of field observations by
first comparing observed and predicted mean water velocities, if avail-
able, at the minimum cross-sectional area region of the inlet. If théu_
predicted velocities are higher or lower than observed, then the value

10




of n can be increased or decreased accordingly. When the computer
model has been satisfactorily calibrated to predict inlet velocities,
predicted bay water levels should be checked against measurements to
assure that levels are being modeled correctly. If inlet velocities
are not available, bay levels can be used to calibrate the model.

Step 9. If additional prototype data are available, these data
should be used to verify that the model adequately predicts inlet and
bay hydraulics.

Step 10. At this point the computer program is ready to use for
prediction. Examples of the use of the computer program are presented
in the following section. Input and output data, and computations are
in U.S. Customary units.

III. EXAMPLES OF COMPUTER PROGRAM PREDICTION

1. Cabin Point Creek, Virginia.

Cabin Point Creek is a shallow natural tidal inlet that connects a
bay to the lower Potomac River (Fig. 2) where the mean tidal range is
approximately 1.5 feet.

In this example, the model was calibrated with prototype river and
bay levels and the calibrated model was then used to predict inlet veloc-
ities, discharge, and bay level for a second inlet added to the system.
The procedures for using the model are:

(a) The inlet cross section was measured (Fig. 3) on 24
May 1976, and is assumed to be representative of the 1,900-
foot-1long inlet.

(b) The inlet is modeled using a grid system of three
channels and two identical cross sections (Fig. 3) at either
end of the inlet.

(c) The bay area, Aps measured from a 7%-minute U.S.
Geological Survey (USGS) topographic map, was 3.5 x 108
square feet. For an increase in bay water elevation of
0.25 foot, the bay surface area increases approximately 5
percent because of marsh flooding. The bay area variation
parameter, B, can be determined from this information
using equation (2), rearranged as:

_1 (Mg )
ule)

or, in this case,

™
|

N W - A D2
55z (1.05 - 1) =0




Bay Water Level

_s— Design Inlet

Measurements (inlet 2)
POTOMAC
r RIVER
N
I Natural Iniet

(inlet 1)

N River Level
“:Ng Measurements

Approx. Scale (m)

VIRGINIA 0 500 1,000

Approx. Scale (ft)

o 1,000 2,000 4,000
Figure 2. Cabin Point Creek, Virginia.
Distance (ft)
0 10 20 30 40 50
0 T T : | [ HBL 1
]
Channel 1 i Channel 2 | Channel 3
0.5 Width= 28.1 ft iwidth=9.6ft |  Width=17.31
= Area - 34.1 ft2 :Areo= 18.3 ft2; Area: 25.6 f12
- J I
£ 1.0 : i
s - :
(&) : |
1.5 | l
i
1
2.0 Profile View

Figure 3. Cabin Point Creek cross section.
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(d) River water levels were measured at 30-minute intervals
using a stilling well located near the inlet mouth (Fig. 2).

(e) The time step was estimated as:

At = 1900

S o s = 250 seconds

(f) Loss coefficients were specified as CDF = CDE = 1.0, and
Manning's n was estimated as n = 0.055 - 0.005 D (recommended for
depths less than 4 feet).

(g) A preliminary computer run using a sinusoidal river tide
showed that the inlet is controlled by friction effects and that
temporal acceleration is not important.

(h) The model was then run using the measured river water
levels to force the model (Fig. 4). It was determined that the
model adequately predicted bay levels.

(i) No additional prototype data are available for verifi-
cation of the model.

(j) The model is now available to use for predictions of in-
let hydraulics. In this example, a second inlet (inlet 2), is
being considered for this site, so the model is used to predict
hydraulics for the system with two inlets (Fig. 2). Procedures
(a) and (b) are repeated for the second inlet. In this case, the
second inlet is modeled by one channel and two cross sections so
that the inlet has a length of 300 feet, a width of 50 feet, and
a depth of 4 feet. These inlet data are put into the computer
format, added to the program deck for the natural inlet, and re-
run to predict conditions for the proposed two-inlet system. The
numerical model predicts that addition of the second inlet would
increase the tidal range and the tidal prism in the bay and would
cause water velocities in inlet 1 to decrease (see Table).

Table. Predicted Cabin Point Creek hydraulics.

24 and 25 | Model prediction
Tide May 1976 | for second inlet
Inlet 1 | Inlet 1 [ Inlet 2!
Bay 0.36 1.49 1.49
(range in ft)
Ebb -0.6 -0.3 -1.3
(maximum velocity in ft/s)
Flood 0.9 0.3 1457/
(maximm velocity in ft/s)

1L = 300 feet, B = 50 feet, D = 4 feet.

NOTE: Tidal range in the sea is 1.49 feet.

13
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Figure 4. Cabin Point Creek sea and bay levels.




2. Pentwater Inlet, Michigan.

Pentwater Inlet is an example of a Great Lakes inlet ccntrolled by
vertical-walled jetties along the entire 2,000-foot channel (Fig. 5).
Meteorologically generated seiches of Lake Michigan are the primary water
level fluctuations causing reversing currents in the inlet. A model of
Pentwater will be calibrated and used to estimate hydraulic response of
the inlet to simultaneous lake seiching and river inflow. The procedures
used in this modeling are:

(a) A hydrographic survey of the inlet is used to describe
the inlet geometry.

(b) The inlet is modeled using one channel and six cross
sections.

(c) The bay surface area, measured from a hydrographic
chart, is 1.81 x 107 square feet. The bay area does not
change with bay water level because the bay has steep-sided
slopes, so B = 0.

(d) Lake Michigan water level measurements used to force
the model were taken at 5-minute intervals on a tower located
adjacent to Pentwater Inlet.

(e) The model time step used is:

fo 2000

e e s 1t = 90 seconds

(f) Loss coefficients were specified as CDE = CDF = 1.0,
and Manning's n was estimated by n = 0.03777 - 0.000667 D
(recommended for depths greater than 4 feet and less than 30
feet).

(g) A preliminary run showed that temporal acceleration is
an important term in the inlet equation of motion for Pentwater
Inlet (Fig. 6). Therefore, several forcing cycles of model
operation before the time of interest are necessary to eliminate
transient terms due to startup conditions.

(h) The model is calibrated by using Lake Michigan levels
to force the model. An initial run showed that predicted bay
level fluctuations adequately modeled observed levels (Fig. 7).

(i) The model was not verified.

(j) The model was used to predict inlet velocities, dis-
charge, and bay levels for a 2-hour forcing wave with an

15




F—m_—__.wm vt

Pentwater

Boy Area =
0.1812 X 10% 12

Approx.Scale (m)

0 500 1
Approx.Scale (ft)

e m e mwm——————

0 1,000 2,000 4,000

Pentwater Riverflow

Figure 5. Pentwater Inlet, Michigan.
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Importance of Terms in the Equotion of Motion
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Figure 6. Pentwater Inlet model prediction of monochromatic forcing
(for a 2-hour wave with a 9.1-foot amplitude).
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amplitude of 0.10 foot and a discharge into Pentwater Lake of
2,800 cubic feet per second from the Pentwater River. The model
predicted an average bay water surface elevation of 0.13 foot
higher than the mean lake level, a bay water level fluctuat1on
range of 0.25 foot, and a prism of water of 4.6 x 108 cubic feet
caused by the selche (Fig. 8). The inlet would always be in ebb
flow due to river influence with a maximum velocity of -2.7 feet
per second and a minimum velocity of -0.1 foot per second. Head,
friction, and temporal and convective acceleration are important
in the inlet equation of motion.

IV. SUMMARY

A computer program (INLET) based on a numerical model (Seelig, Harris,
and Herchenroder, in preparation, 1977)! is presented for prediction of
hydraulics where one or more inlets connect a bay to a sea. Two examples
are given: (a) A tidal inlet forced by an astronomical tide where inlet
channel friction is the dominant term in the equation of motion; and (b)

a Great Lakes inlet with river inflow forced by lake seiching where head,
friction, and temporal and convective accelerations are important at
different points in the water level fluctuation cycle. The model can
also be used for forcing other water level fluctuations, such as from
storm surges or tsunamis.

Another computer program (INLET2) is available for more complex
systems of interconnected inlets, bays, and seas. INLET2 is an expanded
version of INLET. Documentation and computer card decks for INLET2 are
available from the Automatic Data Processing Division (CERDP), Coastal
Engineering Research Center (CERC).

Details on model development and application, including additional
examples, are reported by Seelig, Harris, and Herchenroder (in prepara-
tion, 1977)1

ISEELIG, HARRIS, and HERCHENRODER, op. cit., p. 7.
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APPENDIX
COMPUTER PROGRAM DOCUMENTATION (INLET)

1. Program Description.

The numerical model to predict inlet hydraulics is programed in
FORTRAN for a CDC 6600 computer. The simultaneous differential equations
are solved by a variable time step Runge-Kutta-Gill marching procedure.
The organization of the computer program is shown in Figure A-1. A brief
description of each routine follows:

INLET is the main routine which controls input-output and calls
subroutines to execute a specific task. Figure A-1 summarizes control
throughout the program. The program is organized to accept up to three
inlets connecting the bay to the sea, up to seven channels for each in-
let, and up to eight cross sections (seven grids long).

Subroutine HEIM uses an iterative method of estimating the natural

pumping period or Helmholtz period, Ty', for the inlet-bay system by
neglecting friction in the inlet to give:

(Lip + LY) Apg,
= 2 i
Tz "\f gA,

where L' is added inlet length due to radiation, and where L’ is

given by:
= 2B el 20
® /gd Ty

Subroutine RKGS is a routine to solve simultaneous differential
equations. This subroutine was adapted from the scientific subroutine
package.

Subroutine SETEQ evaluates the right-hand side of the equation of
motion, one for each inlet, and the continuity equation between the inlet
and bay for each step. This routine also evaluates the relative rank of
the four terms in the equation of motion for flow in each inlet.

Subroutine LEVEL determines the water level in the grids at each
time step. The routine interpolates the level between the sea and bay

based on the relative amount of friction in each grid cell.

Subroutine TPNRTE writes hydraulic results from each time step on a
tape or disc, so that this information can be used later by the output
routines.

Subroutine TABLE outputs a table of instantanecus hydraulics each
time the routine is called.

21
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Subroutine SEA determines the water level in the sea as a function
of time either for a given sine wave or by interpolating equal time-
series data.

Subroutine WT1 determines the grid-weighting function by assuming
that the flow is distributed across each section so that friction is
minimized. This routine allows flow to cross channel boundaries, but
assumes that this flow will be small, so the flow is neglected in the
equation of motion. This weighting function is recommended for general

use.

Subroutine WT2 is similar to WT1, except that flow is not allowed to
cross channel boundaries and that flow is distributed in each channel so
that friction is minimized.

Subroutine WT3 determines the weighting function so that flow is
distributed equally in all grids. This is generally unrealistic, since
it will be difficult to visually draw this grid system. However, this
routine is useful since it provides an upper limit on frictional effects
and therefore gives a lower limit of bay levels and inlet velocities.
This weighting can be used to model simple geometry inlets where only
one channel is used to represent the inlet.

Subroutine CRIT prints a table of critical instantaneous hydraulics
(i.e., at high water, low water, maximum velocity, and maximum discharge).
This table is determined by storing a summary of conditions for each time
step, then scanning this list for critical values.

Subroutine GRPHC plots mean inlet hydraulics by scaling hydraulics
in storage and plotting the time interval requested on a digital x-y pen
plotter.

Subroutine READIN is used by GRPHC to read data in storage and scale
values for plotting.

2. Program Input.

The computer program (INLET) requires the following input of one deck
for each inlet-bay system:

Card Variables Format Description
type
1 ALABL1 4A10 first line of title
ALABL2Z 4A10 second line of title
2 5110, 2F10.5, 110
NINLET number of inlets
NCYCLES number of cycles
IPLOT IPLOT = 1 for plot of results
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Card Variables Format Description

INT weighting type
INT = 1 flow distributed to mini-
mize (1 in card col. 40)

ITABLE ITABLE = 1 for tables of instanta-
neous hydraulics
C1, C2 Manning's n evaluated by:

n=C1l-C2 * D; where D is still-
water depth. If blank default
values of C1 = 0.03777 and

C2 = 0.000667 are assumed.

ICONV ICONV = 1 (1 in card col. 80)
3 3F10.5, E10.4,
3F10.5, 2F5.1
T forcing period (hours)
DELT approximate time increment
A0 forcing wave amplitude (feet)
AB bay area at datum (square feet)
BETA bay area variation parameter
ZETA inlet side slope D(z)/D(y)
QINFLO bay inflow from sources other than
the inlet (cubic feet per second)
CDF an empirical flood-loss coefficient
CDE an empirical ebb-loss coefficient
4 2110, F10.0
IC number of channels
IS number of cross sections
QINT estimated inlet discharge at the

time the model starts

5 (one card 10X, 7F10.5
per
section)
Ar cell cross-sectional areas at the
ends of each cell at datum (square
feet) (see Fig. A-2)

6 (one card 10X, 7F10.5
per
section)
B' grid cell widths for the end of
each cell (feet) (see Fig. A-2)
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Card Variables Format Description

7 (one less 10X, 7F10.5
card than
sections)
Jirk lengths of the sides of cells (see
Fig. A-2) (one less card than num-
ber of sections; one more value per
card than the number of channels)

For card types 5 to 7, there will be one card for each cross section
of the inlet. The first card will be for the first cross section, i.e.,
the section closest to the sea, and the last section is adjacent to the
bay. The first value on each card will correspond to the first channel
adjacent to land; the last value on each card will correspond tc the
last channel also adjacent to land (Fig. A-2).

For more than one inlet connecting the bay to the sea, repeat card
types 3 to 7 for each additional inlet.

Card Variables Format Description
type ok =y -
8 TDEL 34X, F6.2 water level sampling interval
(minute)
NPTS 6X, I3 number of sample points = 0 for no
data

9 (optional--no cards if NPTS = 0 from card type 8)

Y eight water level values per card,
as many cards to include NPTS points;
start the model at a time when the
sea level is zero. Use 25 or more
points per forcing cycle for best
results; i.e., levels at 30- or 15-
minute intervals for a 12-hour tide.

10 (optional--two plot cards, first card used only if
IPLOT = 1 on card type 1)

8F10.5,/,3F10.5, 110

X0 starting time of plot (hours)
XF ending time of plot (hours)
SCALX time scale (hours per inch)
YLO minimum value of water levels (feet)
YL overall height of plot (inches)
YLSCAL scale of water level height (feet
per inch)
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Card Variables Format Description
type

YRO minimum flows (thousand cubic feet
per second)
YRSCAL scale of flows (thousand cubic feet

per second per inch)

Second card

YVO minimum velocity (feet per second)

YVSCAL scale of velocities (feet per
second per inch)

SCALE scale factor for total plot size

1Q IQ = 0 for no plot of inlet
discharge

11 If a plot is requested, repeat card types 8 and 9 for observed bay
levels to compare with predictions (card type 8 required; use
NPTS = 0 for no observed bay levels). Only one set of card types
10 and 11 will be required for plotting even though the system
modeled may have more than one inlet.

12 End of file card.

The inlet data for a computer run of Masonboro Inlet, North Carolina,
are shown in Figure A-3.

3. Program Output.

The types of output include: (a) A summary table of grid dimensions,
input parameters, and the Helmholtz period of the system estimated assum-
ing there is no friction in the inlet; (b) (optional) summary tables of
instantaneous inlet hydraulics; (c) (optional) a pen plot of inlet hydrau-
lics; and (d) a table summarizing critical points throughout model opera-
tion, such as high water, low water, point of maximum discharge, and
maximum velocity. Samples of input and output for the Masonboro Inlet
run are given in Figures A-4, A-5, and A-6.

4. Computer Program.

A listing of the computer program (INLET) follows the sample output.
The program was written in FORTRAN IV for a CDC 6600 computer with plotter.
Control cards, plotting instructions, and file controls may have to be
changed for other computers. If no plotter is available, the subroutine
GRPHC and the call to the subroutine in the main program may be removed.
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Figure A-3.

BEST AVAILABLE COPY

CoFs2,
1 1 1 2 1 e C.
25.0 200, 2.1 e2ndrcEeng 9.5 a.t188 G. 2. 0.
a 7 =200N00,
ay 20248, SS1(e ST, 2e20,
a2 arrs, TeRg Sasn, 216",
(3} ey, ey, Sady, 7m0,
as .0, 252%, 1acke, L 113
a5 <A, 5%, snye, &fEn
LYY 70, Se&o, <ivn, loo5,
a7 8393, oAln, LT LY LI
8 IaVe oRhi, 20", 9%.
a2 (R FLIN Tefd, LAY 180,
83 <AL, 138, 2n0, 280
8¢ 154, a3, asn, San,
8s 280, 158, ne, 3€a,
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8y aap, ev:, are, 249,
8] asa, aan, tane, 1%ae, 1808,
L2 ALY %0, 1apn, 100n, 1aun,
L3 aife S5, an;, 196n, 1227,
Le €0, T30, a5n, C LY acn,
LS PRl Aes, Ss¢, 60n, 20%,
Le 2800, 21¢0, 2°09, 3504, 3a00,
GAGE® @/12/s0 “aSCNHT«N CELTs 30, ruwg SO
=1,%9 =1.60 1,85 -1.80 1.3 =0,94 N ,a0 0,08
0e3e a.m2 1.729 1.7 2.08 2.3% .88 2.50
2,081 2.2? 1.9 1.5% 1. 0,50 Ce «0.,59
=g,08 eted2 -1,%% 1.6 *1.060 =]ttt 1,03 -0,09
=0,20 n.l30 0.93 1,40 1.7a 2010 2.0 2.89
2e0R 2.29 1.97 1.58 leln 0eb 0,1 08
-0,9 =1,%
0, 22. 2 -3, 6. e bh, 20.
=6, 2. 1e 0
NO Bav
Eo®

Sample of input data for a computer run of
Masonboro Inlet, North Carolina.
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“a80uB00 1909
TESY

CONTR0L CA®DS

1 1 L 2
25.00000 200,00000 2,15090 <2000E¢0"

SU"mARY ©OF IWLET GR1ID CramiCTRe]STiCS

INLEY NwymgEa
] ®

SECTION 1
CHANNEL ® 1 2
ARFA(FT)) 19002.5 [TL LA ]
wl0TH(Fr) 2160,.0 1000,.0

DEPT«(Fy) 8,A0 (Y L]
LEN(FY) 87S,.0 W0, n
~ «0319 «0338
| SECTION 2
| CnaNvVEL » 1 2
| AREA(F Y)Y 0802,9% eo%e?,.8
| «InTH(FYr) 910.0 1390,.0
DEPT™(Fy) 7,08 e, a7
LEV(FT) 850,0 75,0
~ «033¢ «03aS
SECTIOV 3
CHANNEL = 1 2
AREA(FT)) 2010.0 an87.%
aINT%(Fv) 825.0 °0S.0
DePT(FY) a,73 6,82
LEw(FT) a95,0 725.0
~ 5346 «03a8
SECTIGY @
Cranvtl = 1 2
AGEA(FT>) 720.0 2780,.S
=1pTN(Fr) 315.0 2990
OEPTH(FY 2.29 9,59
LEN(FT) 600,0 775.0
“ «0362 9118
SECTION S
CHANNEL = 1 2
AREA(FT)) 2135.0 agal.n
«10TH(FT) S560.0 §20.0
DESTH(FT) 3., A.se
LENCFTY 500,0 ATS.n
L «0352 0321
SECTION o
CHANNEL » 1 b
ARFA(FY)) 4080.0 ©230.0
wInTH(Fy) 910.0 90,0
DE®TH(FY) e,08 7,99
LEN(FT) 2350,0 2190 ,4
~ «03a8 0128
FORCING PERYON® 25,00 “QURS
THEL=(APPRCY) S 3,17 =ou3s
TF/Tun T80
INLET LENGTH ADNED LENGT™
1 L6225 1749,.4

TOELe “yne 30,00 NPTSz  SA

®1,39 ot A0 21,85 =1, 4 -t 30 o
Pedl 2,22 1491 1S 1,00
CTE LIS T I PUT R S
.90 =1 %0

S12%,0

288,00
17.%

1000 ,0
0288

§5652,.5
295,060
19,18
1000,0
<0250

3
7827.5
30S.0
21,85
975.0
0238

7558.S
308,00
2n,.7¢
A7S,0
<0280

]
$204a,.5
3Sn.0
18, A7
TI%.0
«0279

oRes,0
Sas,0
12.60
28581
0292

I e,hy
P B ALY )
PLETEE P 1]

20000

-, 0A
.Sy
Dedv

0.00000
«01330

% L]

Dedr

e

2,29

0,0000¢ 2,0 0,0

1,29

1.97

1.70 2.08 2,33 2,08
©e?2 @1 ,52 ®1:55 @1,02 «1,00 =1 ,88 =1,08

159

t1e10

LIy

Figure A-4. Sample output from INLET (summary table for
Masonboro Inlet input data).

29

2,50
=69
.80




Tivke “AURS s

INLEY
SFe LFVE
Sav LEVE

BEST AVAILABLE COPY

6,000 NELY, SEC s 400,00

LefTs 2408
LetTe 123

DISCHARGESCFST ,Sud1f 0k
DAy AREAZ 2493E«09 FTQ2

CRANNEL s
FRIc

LEVEL
VIFPS)
N(CrS)
AETRMT
FRIC

LEVEL
V(FeS8)
A(CFS)
wWEIGHT
FRrRIc

LEVEL
v(FoeSs)
Q(CFS)
SEIRNT
FRIC

LEVEL
ViFpS)
Q(CFS)
RETIGHTY
FB]C

TEMP ACCsz
MEAN VEIOCITY

Cetnvcavesn aenma

ECECCREVWHHHMWNUN VNN NYN = e

ECTIUN
S\

2.08
12
2802,
«0S
.ho

2,08
1.01
899y,
16
01

2,00
S5.40
31238,
«S7
«03

2.07
4ebo
11772,
024
00

b6 COVV ACCa

2
.oh

2,08
.33
2A02,
+ 05
«00

2.02
93
8993,
o168
01

2.00
4,9
31248,
157
.ﬂ!

2.00
3.50
11772,
21
N

32,4

3
0

2,08
94
2802,
08
00

1,9
1.82
899y,
.'°
.”2

1,98
3.63
AREA LN
.s’
02

1,08
2,20
11775,
)

of
HEADR <100,0 FelCs

AT TWg MINPuUM AREA Sgctlovs

]
de

1.70
214
2R02,
«0NS
.lo

1060
2.7
8993,
o106
10

183
277
31238,
ST
a1

175
2013
11772,
(4!
10

2497 FT/SEC

S
l“

1.%2
090
2802,
AL
$01

1.39
1,73
8993,
10
o0

1467
5,35
31238,
oS7
#07

1,54

2,52

11772,

021

PLE
67,0

]
% 3

1,26
53
2802,
« 05

« 01

1.29
1.24
8993,
ol
.03

1,62
4,07
31238,
57
.20

1.37
2,62
11772,
.2'
.08

4uThE 18.29,78 FT2

)4

FRICTION

12

19

4o

o2}

Figure A-5. Sample output from INLET (summary table of instantaneous
hydraulics for Masonboro after 6 hours of model time).
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- .‘i' ‘v ‘; A \ns &;‘*;! ‘E v‘gs‘é;cl;
BEST AVAlLAGLE LU

SUMMARY TApLt OF =YpRAULICS INLET 1
TINE S INFLOAN L] VEL 2]
HRS FT KCFS (24 FPS KCFS
L334 1,500 0,000 =,239 =3,8Afs e55,160%
1,056 =1,650% 0000 =,951 =2,919 19,568
2,167 =1,%0}% 04000 =],56¢28 $ 053 685
3.A34 189 0.000 *,S01 2s4bls 17,947
3,948 L24S 0e000 =,456 2,498 8,631
Se167 1,364 04000 516 2.922¢ 50,206
S.389 1 Se8 0000 698  2.9U0s  &1,64b
5,500 1,456 0+000 .788  2.,4945s 52,193
S.611 1, Tul 04000 78 2e9URe 52,650
5.72% 1,834 0¢000 967 2.957s 53,2%2
5,834 1,922 04000 1,056 2.968¢ 53,684
5.948 2,005 04000 1,145  2.976%  &u, 04l
0,054 2,040 0,000 1,23 24974 Ky ,806
6,167 2,1un 0060 1,321 2495A8 4,889
7.389 2.%506% 04000 2,147 2.15¢ uy,971
8,380 2,294 04000 2.ub2e .088 1.714
10,611 Luu4 04000 1,191 =3.308  «85,734*
10.h67 Rl 04000 1,146 =3,3%7¢ 55,713
10,778 278 04000 1,055 =3.362¢  o85,607
10,489 166 0.000 962 «3.3R28 RS540
11.000 .05S 0e000 869 =3,30A%  ecg,177
11e111 -, 05h 06000 774 @3.411e  «S54, 870
11.223 -, 168 0s000 679 e1,4P28 oS4,519
11,334 -, 279 Ce000 J882 @3,429¢ a%y,]l0
11,448 -, 391 0000 JURS  e3,ul3e 53,080
11.5% «,500 06000 37 e3,433s 53,170
11,667 e, A1 0000 288 e3.4%0% 82,600
11,778 = . 723 0.000 J1RB  e3,427¢ 52,037
11,840 = A1) 04000 0BT e3.420% 51,412
12,000 03} 04000 =, 014 =3.u03e 50,057
13,727 @1 ,6258 04000 1,018 e1.764 «22,7%8
14,048 e1,u98 040600 =1,6058 =.073 ,923
15,349 e a2 04000 =1,245 J.8R0e¢ 29,949
17.278 1,153 04000 <185  2.9%s  &0,979
17,360 1,257 0000 2R3 3.020% S2,008
17.500 1,354 04000 L3182 30300 52,865
17.487 1,u84u 0000 528 3.0Rqs §3,680°
17.,77A 1,599 04000 625 3.0028 53,085
17.834 1,598 0e0N0 mT2 3.004 £3,720¢
17,849 1,630 04000 719 3.033e €3,719
18,056 1,740 0.000 M58 2,99 €3, 402"
18,111 1,780 0e0N0 904 2,973 53,408
18,223  1,Re4 04000 99 2.96%s  &3,749
18,334 1,949 0e000 1,088 2.9678 54,204
18,448 2,030 0.000 1,172  2.9h9s &y, 048

18,556 2,100 0000 1,250  2.9%2 %u4,883¢
19,778 2.%508¢ 04000 2,099 2+267 TP LE]

20,723 2,196 04000 2,d4168 «,016 -,312
21,778 1,390 04000 1,904 =2.,90us  «S52,628¢
21.88¢ 1.%05 06000 1,827 <2.921s 52,545
22,900 1,211 0000 1,750 24942 «§2,477e
22.778 373 0000 14157 =343%s  =56,639¢
22,%89 264 04000 1,064 =3,u15% o56,478
23.000 158 04000 970 =3,029% 55,184
23,111 JNuu 06000 B76 =3,440% o8%,838
23.,22% =,087 © 04000 «THO 34449 e85, 460
23,334 -, 178 0000 +0BU =3.456% e&5,004
2%.4uS -, ?R9 00000 «SHT  @3.459r 54,588
23.55hA -, 400 0e000 489 e3.uble e8u,092
23.667 =,513 04000 «390 =3.ub)s 83,574
23,718 e k2R 00000 «290 e3.4b3e 53,0863
23,AR9 w74} 0000 o189 e3,4b2e 52,518

24,000 . A4 04000 +087 e3.uS5ue =51 ,870
264,111 ®,951 06000 =,015 =3.435s =%1,063
20,223 1,052 04000 o117 ©3,409¢ 50,167
25,000 «1,390% 04000 *,A55 =2,599 35,948

* CRITICAL POINT VALUE

Figure A-6. Sample output from INLET (table of critical points for
the model time: high water, low water, etc., for
Masonboro Inlet).
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C PRNGWA™ sumRER T20xaR1ES0 CIMLET) anaLYSES anD pREDICTS INSTANEOUS INL
C mYDRAULICS "STING A LUMPED PARAPETER SCHEME (SEE SFELIGe MARRIS and
C WFRCHENRIDERe 19700 (A CENERALIZED LUnPED PARANETER mODEL OF InmLEY

BEST AVAILABLE COPY

Listing of the computer program INLET.

PROgIA™ IN ET(INPUTOUTPUT o TAPESAINPUT o TAPEQEOUTPUT o TAPES TAPEL O

1 Tapg3.PunCH=TAPES)

C HYDRAULICS (e 4 ORAFTY CERC REPORT)

3370
2108

REAL LoLEMNGTMeL TNeLXoNoNX

COMMON/NUSS /NT o GoNINLFToICHE3) o ISFC3) eGReL(707)eB(Te7)eD(T747)0
1 ACTeT)oMClTo?)omlT 7)o W TeT)oQCT07)aMSeMBoM(ToT) o ICo IS ANINI(3) e

18INTC3) el INeOX(3) o QINFLOCARAYoLENGTHES)

COmmoN/nUm] ZV(S5) o DERYIS) o XonToJuToZETAoMN
COrmON /MU 2 /B8 (30 TeT7) oDX(Se Ve TIeMR(ZeTo7) on(3e 70 7)ol X(3e77) e NR(3

1e7e7)

CO™mQN snim3/AQeTeARPETA
COMmOr snur g JRNK( 30 4)
CI*FnSIONn CORL(Y)

DIMENSINN ALABLIC&) «aLABL2(A) o IBUF(1000) s NURBER(20)

COnTIvUE
©0 2193 Ilate3
cxly1)sy,

[ 4 G ACCELERATION OF GRAVITY

12n
29%7

1107

1160

1200
C wEA

1011
1012
L2 !
MC
1P

1Ta
c1
(41

OO0 N

c=33,2
on 1271 I=j.20
NUtagR(T)E]
~RlvE(0.2937)
FOnmaY (g0 X [

RFAN(Se1167) (ALARLI(T)elm] 4)
REAN(Se1167) (ALABL2(1)eIml,8)
FOuwaT(aatre)

«Rlve(ael1a8) (ALAALICI)el®(,8)
wRITE(0el16®) (ALASI 2(1)eImqea)
FONwaT(anead) o)

=RIvE(6e120A)

FO0RmAT(eSue [CONTROL CARDS ()
0 ConTRoL Ca®mDS

REANCSe1011) NINLEVNCYCLESIPLOY JuTVoITaABLEeC]oC2
eRITE(Be1012) ATNLET NCYCLESoIPLOT InToITABLE.CLeC2

FORnAT(ST10e2F10,5)
FORwAT(1XeSI10.2F10.5)
NLETSTHE NUMRER NF INLETS
vc%ts- NUMHER OF TIDaL CYCLES
Lo

BLExy FOR A TawLF Of OuTPUT

eC2 n=C1=C2 ® D, 1 C1 AND C2 ARE ZERD THp mMaSCH VALUES OF

8.03777 AND C22,.0000a07 ARE uSED

IFCC1£0,0,0,AND,C2 ER,0,0) C2% o,000607

IF(C1.€Q,0,) C120.03777

(! FGR A PLAT OF MEAn WYDRAULICSe 0 FOR AD PLOT)

IuT IS A PARANETER NESCRIAING Tuk TYPE OF «FIGuTING DESIRED
TuTel FOR FLOx &EIGRTING YO ACHIEVE “INIMUM FRICTION
TaTz2 Fon VEIGHTING Fom MINIMUW FRICTION wITH NO FLO® ACROSS CHANNELS
InT33 FOR FOUAL FLO™ In all GRIDS TO GIVE maXImum FRICYION
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r
:

1 FORMAT(AI10) INLET 55
REAN(Se111) TeDFLT A0¢AHIRETAGZETAZRINFLD INLET 56
PRITECoel11) TonELToANIABIBFTALZETACGWINFLOD INLET 57

111 FORMAT(IF10.50E10eusdF1045) INLET SA

(= TSTIOAL PFKIODy RS (LATER CONVERTED TO SECONDS) INLET 59
C DELTESpSTIMATED TIME STEP.SEC INLET 60
’ [ ANS SFA TTIDAL AMPIITUNE.FT INLET 61
c ARE DAY AREA AT THE DATUMe SGUARE FEET INLET 62
c BETAS WHAY ANEA VARIATTION PARAMETER ( D(AB)/D(HB)) INLET 63
4 ZETAs CHANNEL SLOPE (N(Y)Z0(X)) INLET ou
c WINFLNE INFLOW INTO THE BAY FRUM OTHER SOURCES (FT3I/SEC) INLET 65
c INLET 66
ENURTENCYCLES®*3400, INLET 67
IF(2eTA LE,0,)2FTAmy NE2S INLET (Y]

NTEA INLET 69

INLET 70

C READ IN INFORMATION OF fFafk INLED INLET 71
DO 14110 NIs1oNINLETY INLET 72
TUNTTSBeN] 7 INLET 73
REWIAD TUMIT INLET 74
REAN(Set1) 1CoIS INLET 78

C ICs NUMBER (F CHANMELS INLET 76
C IS® NUrhER OF IMLET CRNSSeSECTIUNS INLET 77
IFCTCeGT,7,0R,IS,GT,7) »RITE(BIIATY) INLET 78

167] FOWRMAT(///4SXe (s88as 100 MANY GRIDS FUR DIMENSIONS(4//) INLETY 79

1CrenD)elIC INLETY an
C READ SFECTINN AREAS ( 0wk CARD pER SECTIUN) INLET 81
NO § Teyel§ INLET 82
5 REAN(Se2) (A(Ty))eJmiel1C) INLET 63
2 FORMAT(10Xe7410,5) INLET 84
c INLET L)
C READ SECTION wIDTHS (OME CAMD PER SECTION) INLET 86
CN & I3141S INLET 87
6 READ(S42) (B(14Jd)eJImteIC) INLET 68
c INLET 89
ICPiglle} INLET L1
ISM18]Sel InCET ot
C READ LENGTYHS (NNE MORE LENGTHM PER CARD THAN CHANNELS) INLET 92
(> ( ONE LESS CARD THaN THE NUMBER OF SECTIONS) INLET 93
O0 7 Tupel§Mg INLET 94
7 REAN(S¢2) (L(14Jd)edmiolICPl) INLET 95
4 INLET 9
C INITIALTZE VAR[ABLES To AFGIN ITERATION INCET 97
C NUMHER Nnp GRINS ALONG TWE CHANNEL IS ONE LESS THaAN THE NUMBER OF
C CRUSS=SECTIONS

80 15818}
1SkenI)=]S
LT D E-THY
wRITE(6e3678) N

3678 FORMAT(  /45Xe (SUMMARY OF INLEY GRID CHARACTERISTICS (o/

1 1Sxe (INLETY NUMBER(,13)
rRITE(6e1) ICe1S
D0 10 Isie]S

33




18
1297
1221

REST AVAILABLE COPY

Do 1y JelelC
LENGTH(NI)SLENGTHINT) oL (TeJd)/ZFLOAT(IC)
ACTV3YRCACTv ) eAlTer00)) 20
LlleJd)meL(Ted)eL (2ouaet)) /2
BlleJ)B(H(ToJ)eN(To140J))/20
DO1eJIBAlTNd)/nt1ed)
NCleJ)uCleC2eD(Ted)

LX(NTeToeddal (Ted)
RX(NTelod)mb(T,l))
DX(NTeladdal( L)
ANX(mTeled)aN(Teld)

aX(ulelod)ul /FLOATCIC)

CanNTINUF

pRITE(G,1207) |
FORMAT( 2ot x0 (SELRTINNTELIY)
»RITECD.1221) (NUMKHERPIT)e118101C)
FOWNMAT(SXo (CHANNEL = (¢1011047)

C PRINT A SUMMARY TAWE OF GEOMETRIES

19N
1972
1973
1974
1978

wRITE(0e1971) (ACIod)eJ®lelr)
wHITE(641972) (A(T4J)eJdatell)
wRITE(Be1973) (N(1ed)edSLelC)
WRITEC641974) (L(Iot)odELeIr)
wRITECoe1975) (N(Iod)eJminie)
FORMAT(Sxo [AREA(FTR) [410F10,1)
FORMAT(Suo rwINTH(FTY (o)0F10,1)
FORMAT(SXs (DEPTH(FTY [41X010F10,2)
FORMAT(Sxo (LENCFT) (02X010F10,41)
FORMAT(SX o (N(o1OXeiOF1Qed)
CONTINUE

10
C FIND AREA AMD w10TH AT THE MINIWMUM SECTION

109
1110
C &s8v

201

1337

2268

2269

AMINT(NT)®Q9 ,Ee12

DO 10 1®1,18

Ahmp

LLTM

DO 108 Jmi,IC

AARAAGA(TVY)

HASREOH (o))

IF(AAGTYAMINI(NI)) GO TO 109

AMINITuT)BAA

BMINTI(NT)BHA

CONTINUF

CONYINUE

IMATE Thp TNLETenAY WwpL™HOLT2 PRRIOD

CALL HELMITHELMyAH(CORL)

THTEeT/THELM

wRITE(Re201) ToTHE Ve THTF

FORWAT(1Xe [FORCING PERIQOR (4 F 7,24 HUURY Ly
1701 g LYMELM{APPROX)a toFB 20 HOURS o/

1 I1Xe(YE/THE (e10XeFb,2)

WRITE(641337) ((JILFNGTH(J) o LORL(J)) ¢ JBIONINLET)

FORMAT(  o1Xo [INLEY LENGTH ADDED LENGTMLy (/oUxel2eiXy

1 Fb,102%eF0,1))

TsTsybon,

CALL MRGSCENOVOELTANINLETSQINFLOWITABLEST)
DELTSEND/FLOAT(NT)

NO 2269 Nlm)eNINLET

HHENS

hRITE(64226R) N1

FORMAT(//010X0 (SUMMARY TABLE OF HYDRAULICS INLET(e1%)
TUNTTIBNTSA

CALL CRITUNTSOELTSTUNTToToNCYCLES)
IFCTPLOT EQe) o ANDeNT FQRel) CALL PLOTS(IAUF4100043)
IFUTPLOT,EQ,1) CALL GRPMCCALABLIZALABL24DELToTUNITN])
T1FCTPLOTLEQat o ANDONT (FQeNINLET) CALL PLOT(0,00,0999)
CONnTINUF

$Toe

END

34

INLETY
InLGY
InLET
InLeY
INLET
INLET
INLEY
INLET
INLET
INLETY
INLET
INLET
INLET
INLEY
INLETY
INLET
INLEY
INLET
INLET
INLETY
INLET
INLETY
INLET
INLEY
INLET
INLETY
INLET
INLET
INLETY
INLETY
INLET
INLETY
INLEY
INLETY
INLEY
INLET
INLEY
INLET
INLET
INLET
IsLeY
INLEY
INLET
INLEY
INLET
INLET
INLET
INLEY
INLET
INLET
IMLETY
INLET
INLET
INLETY
INLETY
INLET
INLET
IMLET
INCETY
INLET
INLET
INLET
INLET
INLET
INLET
InLeY
INLET

10R
109
110
111
112
113
114
148
116
117
118
119
120
121
122
123
124
128
126
127
128
129
130
134
132
133%
134
118
156
137
158
159
140
161
142
143
144
145
1ue
147
168
149
150
151
152
153
154
15%
156
157
158
159
160
16}
182
163
164
165
166
167
168
109
17¢
171
172
178
174




BEST AVAILABLE COPY

SUBROUTTNE RKGS(ENDDFLTINIMLEToQINFLOWTTABLE,T)

C ROUTINE TO SOLVE A SET NF SIMUTANEQUS DIFFERENTIAL EQUATIONS
C ADAPTED FROM SCTIENTTFIC SURROUTINE PaCkaGEs

IRM,

COMUON/NUMLZY(S) s DERY(S) o XoNToIWToZETAWHS

COMUON/NUMU/ZRNK(304)

ODIMENSINN AUX(B¢S) oA(A) BB 1C(B)9PRMT(S) sAMINI(3)

NDIMENINLET®)
PRMT(1) ® |,
PRMT (2)=END
PRIMT(3)DELT
PRMT(U) B )
1F(7.67,36000,) DELTHN3600,
IF(T,LE,3A000,) DFLYBRT/9,
PO 1122 JINz1eNINLET
Y(Jr)®0,01
1122 DERY(JVIE0, 001
Y(NnIM) O,
DERY(NDIM) @] (0aFLOAT(NINLET)®0,001
0O 1 I=yeADIM
1 ANX(Be])E0,0666666678DNERY(I])
x2PRMT (1)
XENDEPHMT(2)
HePRMT(Y)
PRMT(5)30,
CALL SETEG(AMINT)
IF(Ha(XENDaX))3A03T7,2
2 CONTINUE
Al1)20,5
A(2)30,2928932
ACSys),707107
A(4)=0,16666667
ISR E -8
R(2)=1,
R(Syz),
vluyse,
Cllyed (&
C(2y=0,2928932
Ct3)si,707107
Clurs0,5
DU 3 IstenDIM
AUXtrel)mY(I)
AUX(2e1)8PERY ()
AUX(3eT)m0
3 AliX(s01)m0,
IREC=0
HEBMe M
IHLFzey
1STeEPe)
1ENNRO
4 CONTINUF
IFCCX*HXEND)®*H) T1pe5
S CONTINUVE
6 CONTINUE

35

1970

INLET
INLET
INLET
INLET
IMLET
INLET
INLET
INLET
INLET
INLET
INLET
INLETY
INLETY
INLETY
INLET
INLET
INLET
INLET
INLEY
INLET
INLET
INLET
INLET
INLETY
INLEY
INLET
INLEY
INLET
INLET
INLET
INLET
INLETY
INLET
INLEY
INLET
INLEY
INLET
INLET
INLETY
INLETY
INLET
INCET
INLET
INLET
INLEY
INLET
INLET
INLET
INLET
INLET
INLEY
INLET
INLET

175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
20%
204
205
206
207
208
209
210
21l
21
213
2l
215
216
217
218
219
220
221
ee2
223
224
2es
226
227




BEST AVAILABLE COPY

HEXENDey INLET 228

1ENDSY INLET 229

7 CONTYINUE INLET 230

CALL SEA(HSeX) INLET 251

CALL TPWRTECNINLET X onSeQINFLOWYoAMINIoRNKONT) INLET 232

IFLAGI=X/DELTH INLET 233

IFCIFLAGY o NEGTFLAGY ,ANDo1TABLE,EG,1) CALL TABLE INLET 234

IFLAG28TFLAG) INLET 23s

IF(PRMT(S))4008,40 INLET 236

8 CONTINUF INLETY 237
ITesTaQ INLET 238 }

9 CONTINUE INLET 239

ISTEPEISTEPey INLETY 240

Jsl INLET euy

10 CONTINUE INLET w2

AJ3A(J) INLETY 243

BJ2R(J) INLET 244

cJsr(J) INLETY 24S

00 11 ImlenDIM INLETY 24ue

R13HeDERY(T) INLETY 247

R23AJ*(R1eBJeAUX(6,1)) INLEY 2u8

Y(I)y=Y(T1)eR2 INLETY 2u9

R2BRAP*KPeR2 INLEY 250

11 AUX(or])BAUX(6yT)*R2aCJ®R] INLET 251

IF(J=4) 12015015 INLET 25¢

12 CONTINUE INLET 253

Jsldet INLET 254

IF(Je3)13014yt3 INLET 2%%

13 CONTIHUF INLET 256

ABAs0 oSN INLETY es?

14 CONTINUE INLET 258

CALL SETEQ(AMINT) INLET 259

60 TO 10 INLETY 260

1S CONTINUF INLET 261

IFCTTEST) 10016420 INLET 262

16 CONTINUF INLET 2o}

00 17 IslenDIM INLET 264

17 AUXCuel)BY(]) INLET 265

ITESTEY INLET 266

ISTFPOISTEP+ISTFPa? INLET 267

18 CONTINUE INLET 268

InLFsInLPey INLETY 269

XS Xmh INLET 270

H30,5%H INLEY 27

DO 19 ImjonNDIMm INLET er2

Y(IysAux(l,1) INLET 273

OERv(I)saux(2+]) INLET 274

19 AUX{aoT1)SAUX(3yT) INLET 275

GO Y0 9 INLEY 276

20 CONTINUF INLET t344

I0psISTEP 2 INLETY 278

IF(I8TEP=IMOD=IM0D) 21423021 INLET 279

21 CONTINUE INLET 280

| 36




22

24

27

23

25
26

28

9

31

“

30

12

33

AL
35

3»

37

34

39

CALL SETEN(AMINT)

00 22 IalenDIM
AUX(SeINav(l)
AUXCTeI)BDERY(])

GO TO 9

CNNTYINUF

OELYSO,

DO 24 TzlenDIM

DELTeDE( ToAUX(Bs])oaBS(AUX(UsI)eY(]))
IF(NELT=PRMT(4))28428425
CONTYINUF
IF(IHLFal0)26034803p
CONTYINUF

DO 27 IslenDIm
AUXeaeI)3AuX(SeT)
1S1FPEISTEP+ISTFPey
XEXmH

1ENNEO

GN TU 1K

COnNTINUE

CALL SETEN(AMINT)

D0 29 I=zlenDI™
AlUXELe]ysY(])
AUX(2e1)SNERY(])
AUX(Sel)sAIIX(00T)
YiIymAux(S,1)
CERVY(I)sAuUX(T7e])

CALY SEA(HSex=N)

CALL TPWRTE(NINLET o x@moMSeOINFLO9YoAMINT oRNKONT)
IFLaGis(xen) /DEITB

TP CTFLAGE NE G TFLAG2 ANDITABLE,EG,1) CALL TABLE
IFLAG2SIFLAGY
1F(PRMT(5Y)U0e3N0 40
CONTINUE

00 31 IstenDIM
vilysAux(1,1)
PERY(I)mAUX(20])
IRbceslnLr

IFCTIEND) 32432039
CONTINUE

InLEsIn bey
ISTFPEI8TER/2

HEBHe W

JFCTMLFIWe33,33

CANT INUF

1"UnsISTFPy2
1F(ISTERPeIMOD=IM0D)usBUI 4
CONTINUE
IF(NELT«0,02%PRMT(4)) 3503500
CONT INUE

InLFeln Fey
1STFPRISTER/2

HEMe M

GO TN 4

CONTINUE

I%LFel}

CALL SETEG(AMINT)

<0 T0 30

CONTINUE

IRLFele

GO TO S9

CONTINUE

IHLFR13

CONTINUF

CALL SEa(msex)

CALL TPWHTEININLET oXoMSIQINFLOGY s AMINTIoRNKGNT)
IFLAGLeX/0FLTH

IFCTPLAGY o NF TFLAGR ,aNDGITARLE EG,1) CALL TaBLE
IPLAGERTFLAGY

CONTINUE

RETURN

END
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INLET
INLET
INLET
InLET
INLET
INLET
INLETY
INLETY
INLET
INLET
INLETY
INCET
INLETY
INLETY
INLEY
sy
INLET
INLETY
INLET
INLET
INLET
INLETY
INLET
INLET
INLETY
INLET
INLET
INLET
INLET
INLETY
INLET
INLETY
INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLETY
INLET
INLET
INLET
INLET
INLETY
INLET
INLET
INLET
INLET
INLETY
INLET
INLET
INLET
INLET
INLET
INLET
INLEY
INLET
INLET
INLET
INLET
InLeT
INLET
INGET
INCET
Ingey
InLET
INLET
INLET
InLeT

281
28?2
283
284
285
286
287
268
289
290
29
292
293
294
29%
296
297
298
299
300
301
302
303
304
308
30e
307
308
309
310
3
312
313
314
s
316
57
318
319
320
321
322
323
3eu
325
326
327
328
329
330
331
332
333
354
335
336
337
338
339
340
341

LT
34}
Jud
su5
Jub
3a7
Sun
349
350
3s1

3%2




3

C RNUTINE TO SEUP THE EQUATIONS Fak THE RIGHT WAND SIDE OF THE EQUATIONS
C MOTION AND TO DFTERMINE THE RANK OF ThE TERMS [N THE EQUATION DF MOT]IO

119
220

C FIN

C SEY

94
95

BEST AVAILABLE COPY

SUBROUTTINE SETER(AMINY

REAL LoLENGTHOLINOILXoNINXOLF

COMMONZNUMS/NT o GoNINLETOICH(3) 9 ISE(3) eGRoL(ToT)0B(707)eD(T747)0
1 AC2e?)oNITe?)omw(To7) eV To7)00(797)oMSeHBoM(T97)oICIISIAMINI(3)

1RMIMTC3YoLINIQXCS) o QINFLOVARAY(LENGTH(3)
COMMON/NUMY ZY(S) eDFRY(S) e XonToIWToZFTAIHA

COMMONZNUM2/BX (30T oT7)oDXC3070T)oMX(30T07)omX(30707)elLX(30T7,7)eNX(3

1e707)

COMMON /M3 /A0 ToARY(BETA
COMMON/NUMG/RNKE30l)
DIMENSINN AMIN(CY)

6e32,2

DO 220 nl=je3

N0 119 I=f,4

RNK(NIoT)®0,

CONTINUE

Calt SEa(HSeX)

HHENS
D THF  BAY AREA
HRSY(NINLFT®))
ARAYBABYS (] ,¢BETA®HA)

q'ln,

U0 FRUATIONS FOR EACH INLET
DN 100 HISyeNINLET
AIN(NIYE99999909999,
whav(N])

wTsnTenn

1CsICm(ND)

ISETSE(ND)

LEsa,

00 Q% J=1e1S

0N Qu Jsie]C
NIed)suXINTeled)

LOTad)SL XINTT0Y)
LFmLEsLCloJ)/(FLOATCIC))
B(Ied)BAX(NTINIY)

CONTINUF

CALL LEVEL

ASEn,

AnER

AFsn,

60 97 IstelS

AABO,

oLe0,

D0 an Jale]C
OLENLeL(Te ) /LFLOAT(IC)®LE)
DCIed)aNX(NTOIg) oKL )
IF(DCIod)alTe04) O(T19J)m04001
AlTed)BR(T,J)I*D(TIo YoM Tod)eABS(HCTIoJd))/(ZETASFLOAT(LIC))
IFCACTod) oL To0,) A(TeJ)®0,001
1FC1,EQ,1) ASBASeA(T4])

38

INLET
InET
INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLEY
INLET
INLET
INLET
INLET
INLET
INLET
INLETY
INLET
INLETY
INLETY
InLET
INLET
INLETY
INLET
INLET
INLET
INLET
INLET
INLET
INCET
INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLET
INLEY
INLETY
INLET
INLET
InLET
INLET
INLET
INLETY
INLET
INLET
InLET
INLET
INLET
INLET

353
354
3558
356
357
358
359
360
361
362
3o}
Y
365
So6
367
308
369
370
37
372
373
374
375
37s
n
378
379
360
381
382
563
384
385
386
387
188
389
390
39
392
393
394
3958
390
397
398
399
oo
40)
uoe
uoy
“oy
“os




- —

IF(T.EQ,IS) ABmAB*A([eJ) INLET uoe

9 AABAACACL D) INLET 4ot
IF(AAGLY AMININI)) AMINCNI)mAA INLEY 408

7 AESAESDL/AM INLET 409
AMINTINT)BAMIN(NT) INLET 410

AEEY  /ZAF INLET CES|
IF(TwT,EGqe1) CALL wTy INLET af2
IFCInT, BGe2) CALL wT2 INLET uy3
IF(TwT ,FGy8) CALL wT3 INLET CRY)

00 140 1s1,1S INLET ujs

0 139 Jsit,lC INLET 46
HX(NLelod)mh(14]) INLET a7

139 wx(NIeleJ)mA(T4d) INLET u18
1640 CONTINUE INLET u19
RNK(HTe2)3AE/(2,%LEYS(1,/(AR*®2) a1 /(ASe82))80*Q0 INLET W20
RNK(NIo3)BGOAE/LE® (HBeHS) INLET (T3]

00 AS Jm1e18 INLETY w22
AC=n, INLETY “z3

D0 A4 Je]o]C INLET 4ou

84 ACBAC*A(]IJ) INLET us
DO ARY Jz1e1C INLET uce

83  RNA(NIoU)BRNKINToU)eaF/(LE®AC)SGEN(TIJ)S220aBS(W(TeJ)®00)" INLEY uer
1#0100)8nG/(2,20R80(7,J)%%04333338A(10J)0e2)el(J0J)®B(]10J) INLET ucs

8s CONTINUF INLET 429
RNK(NTo1)ReRNK(NT 42 uRNK(NT (3)mNK (NI G) INLETY 430
DERY(NI)SRALK(NIW]) INLET CX3}

C FPIND THE RELATIVE RANK AF TERMS, NQRMALTIZE AY THE LARGEST TERM, INLET 432
XMAym0, INLET 433

D0 101 1ef1,4 INLET uiu

101 JFCABSCRNK(NIOI))GT, XMAX) XMAXSABS(RNK(NI¢I)) INLET 43s
b0 102 TBi,d INLETY w36

102 RNK(MIGT)BI00,8RNK(NT o)/ XMAX INLET a3?
100 CONTINUE InceT [R 1)
DERY(NINLET®1)SAT/ARAY*QINFLO/ABAY INLET . 439
RETURN INLET 4uo

END INLET uay
SUBROUTINE TPwRYECNTINLET o XoHSoGINFLOIYoAMINToRNKGNT) INLET 4ue

C SUBROUTINF YO WwRITE HYDRAULIC INFORMATION ON TAPES INLET “uy
OIMFNSTION RNK(344) oY (S)eAMINI(S) INLETY uuy
MOURS®X /3600, INLET wys
NTENT) INLET bue

DO 100 NI®goeNINLET INLET uu?
JTUNTTENT A INLET 4uB
VEY(NI)/AMINT(NT) INLETY dug

100 wRITECIUNIT) WOURS MS QINFLOCYININLET® L) oVoy(NI) o CRNK(NTWJ)oJm)od) INLET 4s0
RETURN INLET sy

END INLET 52

39




BEST AVAILABLE COPY

SUEROUTINE LEVEL INLET 453
C TWIS ROUTINF COMPUTFS waATFR LEVELS THROUGHOUT TWE INLET ASSUMING LEVEL INLET “su
C ARE LINFAN FhOM RAY TO SFA INLET uss
WEAL LoLENGTHOLINSLY oNoNX INCET use
COMMUN/AUMS /NI o GoNINLEToICH(3) o ISE(I) oQROL(ToT7)eB(T0T)9D(T47)0 INLET us7?
1 ACTe?)eNCTo?) oW (e 7)oV T0T)e0(T707) o HSeHBM(ToT) o ICIISIAMINI(I) INLEY “ss
1BMINTCS) o LINIGX(3) ¢RINFLOCABAY I LENGTH(3) INLET us9
on 20 Jsle1C INLET us0
xLsn, INLET 4el
DO 10 I=le]8 INLET 462 .
10 XLEXL*L(Ie)) INLETY 4ol
XXZL(1ed)/2, INLETY 4ou
MllgJ)anSe (HBeHS) /XLOXX INLET aes
0O 11 1m2¢1S INLET 4eb
XXB(L(TaloJ)eL(Tod))/2,¢XX INLET 4e?
11 HlIeJ)mHSe (HBeHS) /XL OXX INLET doB
20 CONTINUE INLET 469
RETURN INnET ur0
END INLETY a1
SUBMRNUTTINE SEA(HSeTIME) INLETY “r2
C THIS SURRUUTINE DETERYINES THE FORCING StEA LEVEL EITHER FROM INLETY w73
C EQUAL=TIYEeSERIES DATA {1F AVAILABLE) OR BY SINUSODIAL FORCING, INLET 474
CUMMOCN /NUMS/ZAODsToARGAETA INLET “715
DIMENSION Y(52) INLET ure
NNENA S| INLETY wr?
IF(MGNEL1) GO TO 10 INLETY “718
REAN(Se1) TRELNPTS INLET w79
1 FORMAT(JUXF0a246Xy13) INLET 480
TOELRTOFL®60, INLETY us
C READ SEA LEVEL E(UAL TIME SERIES OATA YHE FIRST TIME SEA I8 CALLED INLEY “p2
C IF NPTS IS GRFATER THAN INLETY LR )
IF(UPTS,GT,1) READ(S,2) (Y(J)eJmioNPTS) INLET LY |
2 FORMAT(RF10,5) IMET 4“5
TF(NPTS,6T,1) wWRITEC6s3) (Y(J)eJu1gNPTS) INLETY ubh
3 FORMAT(IX016F6,2) INLETY a7
MIENPTSe] INLET ub8 |
NOENPTSe2 INLET w9 |
YiNIBY (L) INLET 490 |
Yeho)EY(R2) INLEY w9y |
10 IF(NPTS,LT,1) GN TO 100 INLET w92
C INTERPUI aTE [N TIME INLET 4“3 |
ITSTIMEYT INLET uva |
XTET[MEw]TOT INLET s {
JEYT/ZINEL INLET 496 |
Jadet INLET 4“7 |
HSBY (J)e ((y(Je1)mY(J))o(XTo(Jot)#TDFL)/TOFL ) INLETY 498 |
KETIRN INLETY 499 ]
C DETERMINE LFVEL IF SEA LEVEL FLUCTUATION IS SINUSODIAL INLET 00 ]
100 HSBAN® SIN(2,%3,141Sa8TIME/T) INLEY 501
RETURN INLETY 502
END INLEY 503

40




c
c

5

c
(4

SUBROUTTRE HMeELM(THELMABYCORL)
ESTIMATE THE INLETeRAY MELMHOLTZ PERIOD
OF THE TNLET/HAY SYSTEM (NEGLECT FRICTION)
REAL LoLENGTHOLTNOLXoNoNX
COMMUN/NUMS/NT g GoNTHLEToICH(3) e ISF(3)oGRILLETI7)0B(T0T7)eD(T4T)0
1 AC707) 0 eCTa)owlTo?) oV ToT)o0(ToT)eHSoHBYH(ToT7) e CoI8oAMINI(S)
TRAMINICS) oLINeAXC3) oNIMFLOVARAYILENGTH(3)
CIMENSINN CORL(Y)
USE FIVE ITERATIUNS TO nNBTAIN THE ESTIMATE
PO 1000 11s145
SUMa( o
DO 100 mNZ1eNINLET
AMINBANINT (NN)
100 SUMESUMeAMIN/(LENGTH(NN)*CORLINN))
THELMZ2,%3,10154* SART(AB/G)/ SQRT(SUM)
ESTIMATE THE RELMHOLTZ PERIOD
PO 101 NNSLONINLET
ESTIMATF THF INLET LENGTH CORRECTION DUE TO RADIATION

101  CORL(NN)S®BMINTCNN) /3, 141580AL0G(3,1415a%BMINT(NN)/Z( SORT(

132.2%AFINT(NN)ZRMINT(NN) ) STHELM))

1000 CONTYINUE

c

laNaXaNeNalel

CONVERT THE HELMWOLTZ PFRIOD TO MOURS
THELMETHELM/3600,
RETURN
END

SIBROUTINE WwT1
TH1S SUARUUTINE WEIGHTS THE FLUOW IN EACH SECTION SO THAT FRICTION
IN THAT SECTION IS MINIMIZED, THIS MEANS THAT AT EACH SECTION FLOW IS
ALLDAED TO REDISTRIAUTE ISTSELF THMROUGHOUT THE CHANNELS TO MINIMIZE FR
HONEVEN, FLOW PERPENDICULAR TO THE CHANNELS IS ASSUMED TO BE SwmaLL AND
FLOW IS5 NOT IMCLUDEN IN THE EQUATIONS OF MOTION, BY MINIMIZING FRICTI
ROUYINE GIVES AN UPPER L IMIT FUR AAY LEVEL FLUCTUATIONS AND INLET VELO

REAL Lol ENGTHoLINILXoNNX

COMMON/MUMS/NT 4 GoNINLEToICHC3) e ISECS) eQAL(ToT)98(T47)40(T47)0

1 ACToT)oNET707)ow( 7o) oV (T07)00CT07) o HSoHBOIH(ToT7) 0 JCoIS0AMINI(3)

TEMINTC3)oLINIGX(3) eRINFLOWARAYILENGTH(S)Y

ODIMENSION €(20)

00 100 131,18

SuMcso0,

CO §0 JeielC

C(JymA(TeJ)*228(D(TeJ)**,353)/

1 (NCIodyees20QX(NI)ue2eB(ladyoL(10d))

S0 suMcsSumMCeC(J)

00 &0 JateiC
60 w(leJd)sc(J)/8SUMC
100 CONnTYINUE

RETURN

(0
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INLEY
IMLEY

INLET
INLET
INLEY
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InLEY
INLET
InLEY
INLET
INLETY
INLETY
INLETY
INLET
INLET
INLET
INLEY
INLET
INLEY
INLET
INLET
INLET
INLEY

S04
505
S06
S07
S04
509
510
s
512
513
514
S1s
Sie
S17
S18
519
520
521
Se2
523
524
S2%
52
S5e7
528

5e9
530
SSy
532
553
534
53%
S3s
53
LEL)
S39
S40
Sd}

Su2
Su3
Suu
545
Sun
Su?
S48
S49
S50
591




BEST_AVAILABLE Copy

SUBROUTINE wT2

ROUTINE TO NETERMINF Tup GRID #FJGHTING PUNCTION ASSUMING THAT

FLOW I% & GIVEN CHAMNEL IS THE SAME ALONG THE ENTIRE CHANNEL

FLOW TS PISTRIKUTED IN cHAMNELS "0 GIVE A MINIMUM TOTAL FRICTION
FRICTINN 1r TWIS RNUTINE wILL AE SLIGHTLY HIGmER THAN IN wTi AND THE
IN THIS SYSTE™ IS CANSISTANT wITH THE EQUATTONS OF MOTION,

S0

60
70

(s NaNa N Nal el

REAL LoLENGTHOLTINOLXoNoNK

COMMUN/NUMG /T g GoeNINLEToICHES) o ISEC(Y) 0 GRIL(TeT7)eB(ToT)eD(T47)0
1 ACTo7)eNCTo?) oW (7o ?) eV ToTY00(T07) e HSeMBoH(ToT)oICoISIAMINTI(S) 0
ABMINTICO3) oL INeOXC3) gAINFLOGABAY G LENGTH(Y)

DIMENSION €(20)
Siincen,

DO 100 131,1C
c(l)=0,

00 &0 Jsale]S

CtIvaC(T)e(N(JoT)®0penx(NT)es28(B(Jol)oL(Jel))/

1 (A(Jel)ee2e(
Cllyst,zCCI)
surcsSumCec(])
Lo 70 JetielS
DO &0 IsielC
w(Jol)aC(I)/8UMC
CONTINUF
RETURN
END

SUBROUTINE wT3

0(Jel))ee,3333)))

THIS ROUTINE AgSUMES THAT OISCHAKGE 1S EQUALLY DISTRIBUTED THROUGHOUT
THE INLFY GRID SYSTEM, N GENERAL
DIFFICULYT TN ACCURATELY NRAW THTS TYPL OF GRID RY EYE AND PLOW DISTRUB
CHANGES AITM TIME IN MOST INLETS,.
VELOCITTIES aAND RaY | EVEL FLUCTUATIONS,

GRINS WTTH NEPTHS LT 0,01 FUOT ARE ASSUMED TU WAVE NO FLOUW

1
100

REAL Lol ENGTHOLINeLXoNoNX
COMMONZNUMS /NI o RoeNINLETOICH(S) o
L ACToT)aNCToT) 0w (Te7) oV (TeTyea(

TS WILI NOT RE TRUE HBECAUSE IT IS

THIS ROUTINE IS USEFUL IN GIVING AN

ISECY)oURIL(T07)0B(TeT7)9D(T4T7)0
ToV)eHSeMBoN(T 7)o ICOISeAMINI(S)

THMINT(3) ol INeOX(3) sQINFLOCARAYILENGTH(I)

00 2 I=1418

xslc

CO { JayeIC

IF(N(Iod) ol To0,01) xuxml,
TF(X,LE,0,) WRITE(8e100) NTWIS

FORMAT(///7¢SXe | ERROR == INLET HAg NWIED UP A8 INDICATED IN wT3(e/
1 9%e (INLETS([eluel SECTIONm(el4yy//)

IP(x,LE.0,) STOP

00 ¥ JeyeIC

wlloJ)mto/x
IF(NC19J) el Te0,01) w(Ted)mO,
CONTINUE

RETURN

END
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556
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558
559
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562
S63
Sou
S6S
See
Se7
568
Se9
570
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S72
S73
574
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5717
S8
579
580
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SUBMROQUT INE TARLF

REST AVAILABLE

C KOUTINE TO wRITE & TAHBLF NP INSTANTANEQUS HYDRAULICS

REAL Lol ENGTHoL TR oL Y oNoNX

COMMUN/NUMG/NT o GoNTNLFToICH(3) o ISE(S) 0LRIL(TeT)eBIToT)eD(T47)0

IS IR ARLIS IR ARTA S AR AN ARARA )

B(T7e7)oMSeHbeH(Te 7)o ICIISIAMINI(3)

THMINTC3) oL INGGX3) oRINFLOVARAY JLENGTH(Z)
CONMMONZNUML ZY (S o NERY(S) e XoNT o IWT o ZETAGHM
COMMONZNGM /BN (Yo7 o7) o OXC30Pe?) o™X (3eToT)owx(3eToT)okX(307q7)eNX(3

1e797)

CAPMOU/NIIMG/ZRNK (304
DIFENSINN NAME(4)

UATA NAME/HVIEPS) oanA(FT2)
HRS3X/3400,

#RI1TE(bel) ™KS

soMHwEIGHTY ooHLEVEL

1 FORMAT (1R (oen Sases
15Xe [TIMFy HOURS 3(,F8,3)
DO 100 NIZjpenINIET
vRITE(0010) NIgnSemRyv(N])

toy

10 PON“AT (/9 10Xe TINLET roT30/010X0 (SEA LEVELOFTE [0FT7,20/7010Xy (BAY LEVE
1LeF T (aFT7,207010X0e (NISCHARGE ¢CFSB[o€10oU0/e2Xy [CHANNEL SECT
3

1108 2
1esrcH(nly
15818 (1)

DN a JeyelC
D % Istels

4 S ol)

ACLed)snx(nlolo)®(Nx(MTolod)emX(NIoTod)) oM (NIoloJ)RABS(HX(NToT0J

1))/CZETASFLOAT(TIC))
IFCACTo) (LT, 0,01) a(Tod)EO,

Viled)oY(t[)enx(iIoteJ)/AlL0d)

3 IFCACTo) (LEL,0,01) v(TeJd)ED,

TP (B, 1) WRITE(6950) JoNAME(UW) o (HX(NIoToJ)oIB1elS)

anITE(64069)
69  FUNMAT(/)

wRITECBeS0) JonaME(1)o(V(Ted)
So BORMAT(UXeT208x0h6,2x,6F10,2)

eImlv]8)

mRITE(0490) JonanF(2)e(A(Ivg)eIm)e]S)
«RITE(0450) JoNAME(S) o (WX(MNT9IoJ)elmiols)

“ CONTINUE

rRITE(0¢59) (RNK(NT IT)ellmye4)

S5 FORMAT(SXo (TEMP ACCE [oF 7,10
1(eF7,1)
VRARSY(NI) /AMINTINDY
#ITE(Be01) VHAR samINI(ND)

CONV ACCO (oF7,10( HEADB (o 7,10 FRICS

1 FORMAT(SKy (MEAN VELOCTTY AT THE MINIMUM AREA SECTIONS [oF7,24( FT/8

1EClel AMINS (0FQ,2,1 PT2()
100 CONTINUE

“ETuAN

enND
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SUHRQUTINE CRITCNToNELTOIUNTToToNCYCLES)
SUBROUTTINE CRIT COMPARES 3 CONSECUTIVE FUNCTION POINTS
AND ARITES MIDDLE POINT IF IT IS A CHRITICAL POINT

DINFNSTION FUIv9)oMaRK(S) e TERM(Q)

DATA MARKA/IM /4 MARKA/IHE/

REWTHD TUNET

NLINESEQ

TFaT/3600,

wRITE(be1009)

00 3 Nmpe2

READCIUNIT) Xo(F(NoJ)eJd®lo5) e (TERM(TI)oTIB]44)
DO 100 N3 NT

READCIUNIT) Xo(F(300)eJd®1eS)e(TERM(TITI)oT1my,4)
1Flx,LY,=1,0Ebe1n) Gn TO 101}

10uTs0

00 2020 l1a & 1y S

PARK(TAY B MAkKa

IF (F(2elA) o F(lela)) 2012, 2020 2014

IF (F(301A) @ F(201Aa)) 2020, 20150 2015

IF (F(3elA) » F(2e1A)) 2019, 2015 R020

C CRITICAL POINT VALUE FOUND

2018

2020

2025

100
101

1111

2101

JouY = |

MARK(IA) ® MARKH
IF(TAGEN, 1 AND F(20T4),6T,0,) HSHEF(20e14)
IPCTAEN 1 AND F(2,T4),6T,0,) Tisx
TF(TALER, 1 AND F(20TA),LEL,O,) HSLEF(20]a)
TIF(TALERGY JAND F(20TA),LELO,) T28X
IFCTALEN 3 AND F(3e1A),6T,0,) HAHIF(30]a)
IF(TAsEN 3 AND,F(3,T4),6T,0,) T3mx
T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>