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PREFACE

The Automated Coastal Engineering System (ACES) is being developed by the Automated
Coastal Engineering (ACE) Group, Research Division (RD), Coastal Engineering Research Center
(CERC), US Army Engineer Waterways Experiment Station (WES). Funding for the effort is part
of the Coastal Structures Evaluation and Design Research and Development Program. Messrs. John
H. Lockhart, Jr., John G. Housiey, Barry W. Holiday, and David Roellig are the Technical Monitors,
Headquarters, US Army Corps of Engineers, for this program, '

Development of the system was performed by Mr. David A. Leenknecht, Principal Investigator
of the ACES, assisted by Mrs. Ann R. Sherlock, ACE Group. Contributors in the development
were Miss Willie A. Brandon, Dr. Robert E. Jensen, Mr. Doyle L. Jones, Dr. Edward F.
Thompson, CERC, Mr. Michael E. George, Information Technology Laboratory (ITL), and Mr.
David W. Hyde, Structures Laboratory, WES; former CERC employees who also made contributions
inclnde Mr. John Ahrens, National Oceanic and Atmospheric Administration Sea Grant, Silver
Spring, MD; Dr. Mark R. Byrnes, Louisiana State University, Baton Rouge, LA; Mr. Peter L.
Crawford, US Army Engineer (USAE) District, Buffalo (NCB); Miss Leslie M. Fields, Aubrey
Consultnnts Incorporated, Falmouth, MA; Mr. James M. Kaihatu, University of Delaware, Newark,
DE; and Mr. Kent A. Turner, USAE Division, Lower Mississippi Valléy. This report was edited

‘'by Mrs. Janean Shirley, ITL, WES.

The work was performed under the general supervision of Dr. James R. Houston, Director,
CERC,; Mr. Charles C. Calhoun, Jr., Assistant Director, CERC;, Ms. Carolyn M. Holmes, CERC
Coastal Program Manager; Mr. H. Lee Butler, Chief, RD; and under the direct supervision of Mr.
Arndre Szuwalski, Chief, ACE Group. Commander and Deputy Director of WES during pubhcatron
of this guide was COL Leonard G. Hassell, EN. Dr Robert W. Whalin was the Director of WES

A Corps-wide P1lot Committee of coastal specralrsts guides the direction of the ACES effort
Members of the ACES Pilot Committee durmg this period were Mr. George Domurat, (Chalrman)
USAE Division, South Pacific (SPD); Mr. Dave Timpy, (Vice-Chairman), USAE Distriet,
Wilmington; Mr. John Oliver, USAE Division, North Pacific; Mr. Doug Pirie, SPD;..Mr.. Peter
Crawford, NCB; Mr. Doug Gaffney, USAE District, Philadelphia; Ms. Cheryl Ulrich, USAE District,
Mobile; Mr. Housley; and Dr. C. Linwood Vincent (CERC).

" P,
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~ INTRODUCTION

GENERAL GoALS OF THE ACES

The - Automated Coastal Engineeri:i’g System (ACES) is an interactive
computer-based design and analysis system in the field of coastal engineering.

.In response to a charge by the Chief of Engineers, LTG E. R. Heiberg III, to

the Coastal Engineering Research Board (US Army Engineer Waterways
Experiment Station, 1985) to provide improved design capabilities to Corps coastal
specialists, the Coastal Engineering Research Center (CERC) conducted a series
of six regional workshops in July 1986 to gather input from Corps field offices
concerning various aspects of an ACES. Subsequent to the workshops, the ACES
Pilot Committee and various working committees were formed from coastal
experts throughout the Corps, and the Automated Coastal Engineering (ACE)
Group was formed at CERC. The general goal of the ACES is to provide

state-of -the-art computer-based tools that will increase the accuracy, reliability,

and cost-effectiveness of Corps coastal engineering endeavors.

ACES CONTENTS

Reflecting the nature of coastal engineering, methodologies contained in this
release of the ACES are richly diverse in sophistication and origin. The contents
range from simple algebraic expressions, both theoretical and empirical in origin,
to numerically intense - algorithms spawned by the increasing power and
affordability of computers. Hlstorlcally, the methods range from classical theory
describing wave motion, to expressions resulting from tests of structures in wave |
flumes, and to recent numerical models describing the exchange of energy from
the atmosphere to the sea surface. In a general procedural sense, much has been
taken from previous individual programs on both mainframes and
microcomputers. ' ' '

The various methodologies included in ACES are called applications and are

organized into categories called functional areas differentiated according to
general relevant physical processes and design or analysis activities. A list of
the applications currently resident in the ACES is given in the table on the next
page.

TARGET HARDWARE ENVIRONHENT

Introduction

A strong preference expressed in the workshops and subsequent meetings was
for the system to reside in a desktop hardware environment. To meet this
preference, the ACES is designed to reside on the current base of PC-AT class
of personal computers resident at many Corps coastal offices. While expected -

- to. migrate to more powerful hardware technologies, this current generation of

ACES is designed for the above environment and is written in FORTRAN 77.
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DocuMENT OVERVIEW

The documentation set for the ACES comprises two manuals: Technical Reference
and User’s Guide.

* The Technical Reference contains theory and discussion of the various
methodologies contained in the ACES. The material included in the
Technical Reference is relatively brief. For essential features of
derivations and mathematical manipulations of equations presented in
each section of this manual, the reader is strongly directed to references
presented at the end of each application description.

* The User's Guide contains instructions for using individual applications
within the ACES software package.
. e
Current ACES Applications I
Functional Area Application Name
Windspeed Adjustment and Wave Growth
Wave Beta-Rayleigh Distribution
Prediction
Extremal Significant Wave Height Analysis o
Constituent Tide Record
Linear Wave Theory
Wave Theory Cnoidal Wave Theory
Fourier Series Wave Theory
Linear Wave Theory with 8nell's Law
Waye
Transformation Irregular Wave Transformation (Goda's method)
Combined Diffraction and Reflection by a Vertical Wedge 1
Breakwater Design Using Hudson and Related Equations
Structural : Toe Protection Design
Design
Nonbreaking Wave Forces on Vertical Walla
Rubble-Mound Revetment Design
Irregular Wave Runup on Beaches ’
Wave Runup, Wave Runup and Overtopping on [mpermeable Structures
Transmission, and
Overtopping Wave Transmission on Impermeable Structures r
Wave Transmission Through Permeable Structures
Longshore Sediment Transport
Littoral Numerical Simulation of Time-Dependent Beach and Dune Erosian
Processes g
Calculation of Composite Grain-Sige Distribution
Beach Nourishment Overfill Ratio and Volume
I_ Inlet Processes A Spatially Inteﬁrated Numerical Model for Inlet Hldl'aulics

vi Intreduction
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REFERENCE

US Army Engineer Waterways Expeﬁment Station. 1985. Proceedings of the
44th Meeting of the Coastal Engineering Research Board, 4-6 November
1985, S%usalito, California, James R. Houston, Editor, Vicksburg, MS,
pp. 11-21. .
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GENERAL INSTRUCTIONS AND INFORMATION

User INTERFACE

This version of the Automated Coastal Engineering System (ACES) employs a
menu-driven environment, Menus are displayed on the screen, and in general,

- single: keystrokes (usually the (F1)-(F10) function keys) are required to select
activities or options in the system. Cursor keys are used. to select between
highlighted input fields (dlsplayed in reverse video). Some applications allow
input through data saved in an external file, Results from computations are
normally displayed in tabular format on the screen and/or written to print files
-or devices and/or displayed as plots. Appendix D is a summary table listing the

- input and output options for the applications available in this version of ACES.

STARTING

__Appendsx B provides mstallatlon instructions for the ACES software including
f. ~ graphics options. (Appendix C spemfzcally discusses the graphxcs options,) The
: installation procedure described in Appendix B suggests copying the ACES fi nles

" into a subdirectory called ACES107. To begm a session:

1. Type CD\ACES107 and press (ENTER),
2. Type ACES and pi'ess (ENTER).

' The Main Menu of ACES is thsplayed and smgle keystrokes become the primary
selection mechamsm for the sessmn -

ENDING

From any point in the system, repeated use of the key returns to successively
higher menu levels and, ultimately, back to DOS. Exceptions occur when lengthy
computations are in.progress (they must be allowed to finish) and when incorrect
data have been specified in intei'a_(_:tivg input fields (valid data must be respecified).

DEFINITIONS

An individual methodology included in the system is called an application and
isassigned toa functional area according to its general end product. An operational
mode (Single or Multiple Case) describes. the tvpe of general activity or type of
4 input associated with a given session. This information is dlsplayed on the screen
while applications are-executed in the system

General Instructions and Information | _ . : - o
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MobDEsS

General Instructions and Information

The Main Menu of ACES provides access to two (with some exceptions)' separate
operational modes:
Onption Main Activity (Mode)

Single Case Mode
Multiple Case Mode

It also provides an option to exit the system. Each of the modes is discussed
below.

Single Case Mode Execution

This is one of the two execution modes requiring active participation with an
application. From the Functional Area Menu, a specific application is selected
from successive menus. Data for a single case are specified by moving the cursor
to highlighted data input fields and specifying the value; results are displayed
on the screen and can optionally be sent to a print file or device, Errors are
identified, and recovery by respecification of the data is allowed. Successive
execution with new values (all or individual data items ... called a new case) is
an option. :

Multiple Case Mode Execution

Like Single Case Mode, this execution mode is interactively selected from
successive menus and also requires active participation with an application, but
allows specification of sets of data values for most input variables. Sets of data
are specified by declaring a range of values (minimum, maximum, and increment)
or up to 20 discrete values for each variable in highlighted fields on the display

screen, After entry of all sets of data (for all input variables), the permutations .

of the data sets are processed as discrete cases. Intended primarily for performing
sensitivity or economic analysis, the Multiple Case Mode provides a powerful
mechanism for looking at the effects of ranges of data. Execution results are
written to the print file or device only.

CAUTION: Care should be taken to process a reasonable number
of cases. (For convenience, the total number of cases to be
processed is displayed.) There are no limits imposed by the system
to the number of cases possibly generated by using an incremental
specification. ‘

NOTE: The most effective way to use the Multiple Case Mode
is to pick one parameter and assign it multiple values, and assign
only one value to the remaining parameters.

General Instructions and Information
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Exceptlons ‘

Not -all apphcatlons will have access to both operatlonal modes There are a
number of applications that allow only a Single Case Mode In these applications,
the. Single Case Mode will normally have two. options of interaction. The first
option allows entering 1n1t1al or new data as described above. The second option
allows direct editing of a previously created data file for the particular application
(see section entitled Trace Quitput File), '

GENERAL- DATA SPECIFICATIONS

For 4 given session, the information listed below is considered constant for all
activities and is spemfled only once after selectlon of an operational mode from
the Main Menu ‘

' ‘System of Units :
' This item réfers to the general system of units in which results are displayed
and prmted (US Customary or Metric). Input variables are permitted many
* units, but final’ 'summai-les are reported in the selected system of units.
“Specific umts for each variable are itémized in the documentation for each
‘i apphcanon The default is US CUSTomary. »

" NOTE: The terms US Customary and English units are used
mterchangeably in this document.

General Water Type o
Choose between sea or f resh water. Average fluid properties
are assumed based upon this specification. The default is SEA water.

. Title - S | ,
' ' A 65-character title block is provided for unique identification of results
from a ngen session.  This title block is printed as part of the page banner
(under the Pro. Ject headmg) on prmted output

Print. File/ Device : ‘ )
Specify the name of the target DOS device or file name (mcludlng directory
path) for all output selected for prmtmg The default is LPTI.

NOTE:" All file (including directory path) and dev1ce names are
restricted to 20 characters

(General Instructions and Information ) ' ‘ B . . Xi
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Page Ejects

Files

General Instructions and Information

When running in Single Case Mode, the printer can be forced to print the
output results of each application processed on a separate page. This could
use much paper if many cases are processed. The default is NO page
ejects.

A number of input and output files are handled by the system, File overwrite
protection is provided by the ACES package with optional overrides offered to
the user for existing files; actual file names should be specified for maximum
protection and efficiency. Specific input and output files are discussed below.

Trace Qutput File

Certain applications allow input via an existing file. These same applications
also record the history of input during a session by writing the input data
to a file. Any valid DOS file name (including directory path) may be
specified for this file. The default file is named TRACE.OUT. If the
file TRACE.OUT already exists, a warning message is displayed at the
bottom of the screen. The following file-handling options are then
displayed and available:

Replace it.
Existing data in the TRACE.QUT file will be deleted
and a new TRACE.OUT file created.

Choose another file.
This option allows the user to rename the TRACE.OUT
file, thus saving the data created in an earlier session.
Any valid DOS file name (including ditrectory path)
may be specified.

Append output to it.
This option will append any input during the present
session to the existing TRACE.OUT file.

F10 Return to previous menu.

Plot Output Files

These files will contain output data generated by certain applications. The
files can then be used outside the ACES environment. The specific content
and format of these files are described in the section of this manual that
describes the application which generates them., Default names are

General Instructions and Information
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'PLOTDATI1.0UT, PLOTDAT2.0UT, PLOTDAT3.0UT. If any of these
files already exist when an ACES session is-begun, a warning message is
displayed at the bottom of the screen, and the same file-handling options
that were available for the. TRACE.OUT file are then displayed.

DEFAULTS 7 \ _
Default values appear in the data fields of many applications in Single Case
Mode. These values are for déemonstration purposes only. . Actual data should
always be specified for variables in the applications. After the first execution
of an application within a session, data are retained from case to case until
changed. _ : :

ERRORS

Errofs-are reported on the display screen, but corrected di_fférently for the two '
execution modes. In general, errors may be corrected in Single and Multiple
Case Modes. ‘ '

General Instructions and Information xiii
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WINDSPEED ADJUSTMENT AND WAVE GROWTH

DESCRIPTION

The methodologies presented in this ACES application prowde qunck and simple
- estimates for wave growth over open- ~water and restrleted fetches mfdeep and
- shallow water. Also, unproved methods (over those gwen in the Shore Protection
_ _Manuaf (SPM), 1984) are included for adjusting the obsérved wmds to those
. .required by wave growth fermulas Because of the complexlty of this methodology
... and the input requirements, familiarization thh the Teckmca? Reference f or th;s

' 'Z’apphcatlen is strongly recommended :

PROCEDURE . P

P o e R ' This: sectlon prewdes mstructions for runnmg this apphcation m the Smgle Case
: T and Multlple Case mode& P : :

| Si'pg]e Case Mode .

The bulleted 1tems l1sted below provlde 1nstruet:ens fer aeeessmg the apphcatien.
e "-"_Press . on \ the Mam Menu to select Smgle Case Mode.

. Fill in the highlighted mput fields on the General Spemﬁcatmns
screen (or leave the default values). Press (F - when all data on
thls screen are correct '

~* Press (F1) on the Functlonal Area Menu to select Wave Prechction.

. Press (F1) on the Wave Predlctlon Appllcatxon ‘Ment to seIect '
Windspeed g;\djustment and Wave Growth, ' :

Input

L For the Smgle Case Mode, data mput for th:s appllcauon is aecomphshed through
one main input screen, plus some support screens (for restricted fi etch geometry),

. and several pop-up windows (hereafter cailed requestors- m this document) that

- request additional specific data or choices between menu-style items, These are

descr:bed in the following section. _ ;

Windspeed Adjistrient and Wave Growth T " o , o 1:3-1
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I-1-2

Wave Prediction

Main Input Screen

The main input screen for the Single Case Mode is shown in Figure 1-1-1. It
is used for entering data values and corresponding units for six specific
parameters, and choosing between six Wind Observation Types and two Wind
Fetch Options. Final results from the computations are displayed on this screen.

PE— AP

em Value Units 1l Wind Obs Type
El of Observed Wind Zobat 7 e Overwater (ship)
Cbhserved Wind Speed Uppa: ? ? Overwater
Air Sea Temp. Diff. ari T | ¢ Shore (windward)
Dur of Observed Wind DurQ: 7 ? Shore {leeward)
Dur of Final Wind DurF: ? 7 Inland
Lat. of Observation LAT: 7 | deg Geostrophic
Wind Fetch Length F:
Eq Neutral Wind Spd Ug: e Wind Fetch Options
Adjusted Wind Speed Uyt Open Water" | Restricted
Wave Height Hpne: : Options:
Wave Period ’l‘p: sac F1: Proceed

Wave Growth: F10: Exit Applic

Figure 1-1-1. Main Input Screen - Single Case Mode

Specific Parameters

The following list describes the specific input parameters on the main input
screen (indicated by ? in Figure 1-1-1) with corresponding units and range of
data recogmzed by this apphcatmn

Item Symbol nits Data Range

- Elevation of observed wind b ft, m 1.0 to 50000
Observed wind speed Usns . ft/sec, mph,. 0.1 to 200.0

m/sec, knots

Air-sea temperature difference AT oC, °oF -100.0 to 100.0
Duration of observed wind DurQ®  hr, min, sec 0.1 to 86400.0
Duration of final wind DurF  hr, min, sec 0.1 to 86400.0
Latitude of wind observation LAT deg 0.0 to 180.0

Windspeed Adjustment and Wave Growth
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Wind Ob_s.érvation- Type -

o Select a Wmd Observatzon Type by movmg the cursor to the desired type and
pressmg The optrons ava:lable are: -

Locatlon of Observatron ' Wind Direction .

Over water (shrpboard)

Over Water (not shlpboard)

At shorelme (wmdward} = Off §_ho'_re to onshore

' At shoreline (leeward) B _ Onsh'or_e to offshore
0ver land - N ‘
"~ Geostrophic =

_ “Wind Fetch Opiions

Select a Wmd Fetch Optzon by movmg the cursor to the desired - optron and -
pressmg The optlons available are:

ol

- °  Open Water_
e .Res'tr'ilc'_ted (Fetch) -

Selectmg elther of these options will d1splay requestors for further input.. The
format and data reqmrements of these requestors are. descnbed below

Windspeed Adeuetm"en.t and ‘Wave Growth 3 o ' . 1-1-8
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Open-Water Wave Growth Equations Requestor

The Open-Water Wave Growth Equations reguestor for the Single Case Mode is
shown in Figure 1-1-2. It requests choosing between the deep- and shallow-water

wave growth equations and values for the length and units of wind fetch.
_

Open Water Wave Growth Eqgs
Deep | | Shallow

™ T Place x next
to choice

Open Water Fetch Input
Length of Wind Febch: 7 7

Opticna:
Fl: Accept wave eq selection and fetch
and return to main sereen
Alt+F10: Exit application

Figure 1-1-2, Open-Water Requestar - Single Case Mode

Select a Wave Growth Equation by moving the cursor to the desired type and
pressing [x). The options available are:

o

Deep (deepwater wave growth relationships).
Shallow (shallow-water wave growth relationships).

°

When the Shallow option is chosen, another requesior will appear on the screen
asking for the value and units of the average depth of the fetch. See the section
titled Average Depth of Fetch Requestor and Figure 1-1-3 for more details,

The following list summarizes the requested input (indicated by ? in Figure
1-1-2) for the Open-Water Wave Growth Equations requestor. The list identifies
the specific input parameter, units, and range of data recognized by this
application: '

Item Symbol Units Data Range
Length of wind fetch F ft, m, mi, km 0.0 to 9999.0

When all data on the Open-Water Wave Growth Equations requestor are correct,
press one of the following keys to select the appropriate action:

Accept wave eq selection and fetch and return to main screen.

Exit application.

Windspeed Adjustment and Wave Growth
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Average Depth af F etdz Requestar R

The Average Depth of‘ Fétch requestor is shown in Figure 1-1-3 and appears
"when the shaﬁow—water wave growth equations are selected.

| : _:' | . AvgDepthofFetchd: 7 ?
N . Optmm - -
s Wi o F1: Accept a\rg fetch depth dntn and P

. retum to previous wmdow
Alt+F10; - Exit- application

", Figure 1-1-3. Average Depth of Fetch Requestor - Single Case Mode

. The foildwing' list summarizes the reduested in'put ‘(indicated by ? in Figuré -
1-1-3) for this requestor. The list identifies the specific mput parameter, units,
and range of data recogmzed by th:s apphcatmn '

!te o ;f:_*-.- o S ﬁxﬁiml : Unitg e Data ang
Average depth of fetch d oft, m. 0 01 to 10000.0
: When the clata for this requestor are correct, press onc of the following ksys to

select the appropnate actmn

. Accept avg f‘etch depth data and
' ' return to' prevmus wmew

m m EJUt applicatlon '; I O

© i e e O e e

—

'_.'_Resmcted Fetch Requestor ST e o (e i ) T

The data reqmrements for’ the Restricted Fetch approach are Substantlally larger
than the sxmpier Open Water fetch approach In addition to choosing between
" the deepwater -and ‘shallow- water ‘wave growth cquatmns, the wind approach
' duectmn must be specaf 1ed as well as an accurate descnption of the geornetry
of the subject basin. Radial fetch lengths measured (clockwise from’ north) from
~ the point of interest are used to describe the geometry of the basin.. The

'-Windapead Adjuatment-and:Wa\ré Grd_ﬁrth'- B ow B . . B ol $ 8 .1‘]_-“5
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conventions and notations associated with data solicited by this group of reqguestors
as well as the remainder of the data for the Fetch Geometry Data Entry Screen
which follows are presented in Figure 1-1-4.

" , "~
Wind / Fetch,

5 \

Waves Fetch,

Figure 1-1-4. Reastricted Fetch Conventions

The Restricted Fetch requestor for the Single Case Mode is shown in Figure
1-1-5. It requests a value for the wind approach direction and a choice between
the deepwater and shallow-water wave growth equations. It also requests a choice
between entering all of the fetch geometry interactively or reading the fetch
geometry from a data file.

Restricted Fetch
Wind Direction a; 7 deg
Wave Growth Fetch Geometry
L Equations L | Input Options Options:
————— —_——
Deep Keyboard ' F1: Accept these data and
Shallow Data File return to main screen
T T Alt+F10: Exit Application
Place x an desired choice
-

Figure 1-1-5. Restricted Fetch Requestor - Single Case Mode

The following list summarizes the requested input (indicated by ? in Figure
1-1-5) for the Restricted Fetch reqguestor. The list identifies the specific input
parameter, units, and range of data recognized by this application:

Item Svmbol Units Data Range
Wind Direction a deg 0 to 360

Windspeed Adjustment and Wave Growth
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L

_.Next select a Wave Growth Equatwn by movmg the curso to: the deswed type o

Keyboard (geometry keyed in now)
Data Fnle (geometry read f rom file).

-_'Selectmg elther of these optmns w111 dasplay
"format and data reQulrements of these r;equestors a;re descnbed below

‘Keyboard Data Entry Requestor.’.

Radial Angle. Incremerit | 2
Dlr*of 15t Radial Fetch Bt
- No of Radlal Fetches ] :

'.'Optlons:f R
A]’H_LFI Display radaal fetch lengtha
F10:. Return- to. prwmus wmdow
.Alt+F10 .Exit application - - :

Flgure 1- 1 6 Keyhaard Da.ta Entry Requeetor = Smgle Gase Made o .

The followmg'-llst:’summanzes the requested mput (mdlcate by 7 in Figuref._“-.
..:.1-1-6) for the-’Restrlcted Fetch Keyboard Data Entry requesmr ‘The: lnst 1dent1f1es‘_4.._-
- the: specific’ parameter, units, and range of - data recogmzed by th1s_'.__
: '3-'1-"appllcatxon ' = G5,

| ACESUser’s Guide . - .

requesxors f or further mput The_-_:_ s
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Item Svmbol  Units Data Range
Radial Angle Increment AR deg 1.0 to 180.0
Dir of 1%t Radial Fetch B deg 0.0 to 360.0

" NOTE: B, is measured clockwise from north.

No of Radial Fetches Nfet 2 to 360

NOTE: The total angular coverage of the radials must
not exceed 360 deg. :

When the data on this requesior are correct, press one of the following keys to
select the appropriate action:

Display radial fetch lengths.

Return to previous window.

Exit application.

When the option is selected, a Fetch Geometry Data Entry Screen
(described below) will appear to allow input of fetch lengths.

Fetch Geometry Data Entry Screen

The majority of the data describing the restricted fetch geometry are collected
on this data entry screen. A total of Nfer individual radial fetch lengths must
be provided at their corresponding angles (measured clockwise from north and
prescribed by B, , AR ). The radial fetch index numbers and corresponding angles
are displayed as an input aid on this screen. The units and allowed range of
radial fetch values considered by this application are tabulated below:

Units

Item Data Range

9995.0

Symbol

Fetch Length ft, m, mi, km - 0.0 to

Windspeed Adjustment and Wave Growth
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E‘Upf 10 20 values may be mput and’ d;splayed on’ th1s screen If more that 20
- radial f'etch values are. spe01f1ed (Nfet > 20) ‘the ‘sciéen w:ll subsequently be

}_ _ _ correct press- ( f the followmg keys to select the appropnate actnon

S ".'Dara F :Ee Entry Requesror

: .:As an altematwe to mter&ctwely keymg m the restncted !'etch geometry data

' -a ‘miechanismi for declarinig” the name of the data file’ whtch contains the restricted
E fetch geometry. 'Ihe forrnat of the Data Ftle Entry requestor is shown m Flgure i
8 l 7

SRR kA

Wiv ANEES

Data F:le Name WAWG IN

_ Options o
| -Alt+F1: Read’ the datatile now "’

- Fi0: Raturn to prewous wtndow ¢
"Alt+F10: Exit Applicstion. :

' ""”.'.E'isd;re.lz-l.:.-?- ‘Data File Enery Requestor - .sip_sl c Case Mode .

, -Use thxs requestor to access and/or mochfy {‘etch geometry data saved in an__-
S _external file. Typtcally this data file has been created with a text editor or saved N
‘i as atrace file (default name: TRACE. DUT} from a previous execution of" this’
i appl;cation "The format and contents of a trace fi 1le produced by this apphcauon :
iy i match exactlx the requlrements ‘of this* mput file.The default input file name.
s WAWGIN but other filenames: (mcludtng pathname) are acceptable. . For
© “'more information on’ files; se' the secnon of this manual entltled Gerzemf
¥ S Inst‘ructmns and Informarmﬂ i : E :

S

aE Lu

- Windspeed Adjustment and Wave Growth' .~ . - oo R o 1elee

S Te- mvoked for the next 20 values and so om.’ When the data on this screen are e

a data; i‘xle contammg the information may be specified. “This requestor provides
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After specifying the name of the file, press one of the following keys to select
the appropriate action;

Read the data file now.

NOTE: Use this option to open and read the data file
at this time. Upon successfully reading the file, the
Fetch Geometry Data Entry Screen is displayed and
shows the restricted fetch geometry read from the file.
The data may then be edited or accepted using
procedures described in the previous section.

Return to previous window.

NOTE: Use this option to return to the previous window
without accepting any fetch geometry data.

Exit application.

Finally, the application is executed with the selected options and data by pressing
from the main input screen (Figure 1-1-1). Input and output data are
displayed on the screen using the original units for related parameters. The one
exception is the wave height (H,,), which is reported in the final system of
units. The following section entitled Output summarizes the parameters generated
by this application.

After completion of the computations, press one of the following keys to select
the appropriate action: -

Solve a new case.
Send a summary of this case to the print file or device,

F10 Exit this application and return to the Wave Prediction
Application Menu. ‘

Windspeed Adjustinent and Wave Growth
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t;’sec, mph Cmfsec |

. Adjusted wind speed e
S il o e knots L

 Wave height ~ . Hup 'j-f_ £t

: In add;tmn to the above output a message ‘is provnded-mdwatmg whether deep-—;'__'-f
< oF shallow-wa ater. equations were employed and whether the wave growth was

’ .ulnmately determmed by fetch hmlted durat"' l'nuted-- or fully developed.’-
crltena . : ; - . .

I the restncted f etch approach was selecte e mdmdual adtal fetch data are;,’
-_not reported as output However, the}" esulta\ _xumzed fetch as’ we}l as .
dlrectmnal data for wmd and wave growth are also” dtsplayed W m

-Metncf' e
mt e

Wind Directios O

ey

... Wave Direction

R 5

.. ACES User’s Guide . =~
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Multiple Case Mode

The bulleted items listed below provide instructions for accessing the application.
°  Press on the Main Menu to select Multiple Case Mode.

° Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Wave Prediction.

¢ Press on the Wave Prediction Application Menu to select Windspeed
Adjustment and Wave Growth.

Input

As in most ACES applications, the data requirements for the Multiple Case Mode
are essentially the same as for Single Case Mode, but are organized in a different
fashion. Data entry is accomplished through several screens and reguestors which
are described in the following sections.

Main Input Screen

The main input screen for the Multiple Case Mode is shown in Figure 1-1-8.
It facilitates choosing a Wind Observation Type and Wind Fetch Option for all of
the computations which follow.

A it
Type of Observation Wind Direction
Over Water (shipboard) Wind Fetch Options
Over Water - Open Water
Shoreline (windward) Offshore->onshore Restricted
Shoreline (leeward) Onshore->offshore
Over Land
Geostrophic
T Place x next to choice OCptions:
F1: Proceed

F10: Exit Application

Figure 1-1-8. Main Input Screen - Multiple Case Mode

Windspeed Adjustment and Wave Growth
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Wmd Obaermnon Type

Select a Wmd Observatzon Type by movmg the cursor to the des:red type and_
pressmg () The optlons avallable are:

Mﬂofgb.as_mq_ Wind Direction
. ‘Over water (shipboard) i .' S
__Qv_._er ‘water: (not shipboard) - it
At shoreline (windward). - . Offshore to. onshore- _
At shorelme (leeward) .~ - "Onshore to off; shore _
' Over Land "_ & Tl L e
Geostrophic - SIS

" IWIind Fetch O'piions
e 'Select a Wmd Fetch Optwn by movmg the cursor to thc desxred optxon and =
</-, pressing. . Two. optmns are ava:lable i B _

S

Open Water
Restrlcted : (Fetch)

: ,Selectmg either .of - these optwns wlll dlsplay appropnate requesrors for furtherf
- mput The f Ormat and data reqmrements of these reqaestors a:re descnbed below

. Operi Water Wave Growth Equatwns Requestor

.'.--The Open Water Wave Growth Bquatlons reques!or for the Mult:ple Case Mode
i shown in Fxgure 1-1- 9 It prov1des a mechanism for choosmg hetween the -
deepwater and shallow water wave growth equatlons _

Open ‘W_atei Wave G:I'O\i\rth"l?-qs _
Deap [ [ Shallow ' | * "

T ST g Placex next

h_. ' o tochm_ce
Optlons L, G it

F1:- Ar.cept wave eq selectlcn and
" return’ to main screen g

‘ A1t+F10 Exit application ..’ .. P R &
“
Flgure 1 1 a. Open-Wa.ter anuestor - Mulhp]e Case Muda o

“1-118
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Select a wave growth equation by moving the cursor to the desired type and
pressing (x). Two options are available;

-]

Deep (deepwater wave growth relationships).

o

Shallow (shallow-water wave growth relationships).

After selecting a wave growth equation, press to return to the Multiple Case
Mode main input screen (Figure 1-1-8) and press to bring up the specific
parameters data entry screen.

e e Y ]

Restricted Fetch Requestor

The Restricted Fetch requestor for the Multiple Case Mode is shown in Figure
1-1-10. It requests a choice between the deepwater and shallow-water wave
growth equations and a choice for the preferred mode of entering data for the
restricted fetch geometry.

Sy S
Wave Growth Fetch Geometry I
il Equations i Input Options
Deep Keyboard
Shallow Data File
T T Place x next to
choice
Options: !
F1: Accept these data and reburn
to main screen
Alt+F10: Exit Application

Figure 1~-1-10. Restricted Fetch Requestor - Multiple
Case Mode

Select a Wave Growth Equation by moving the cursor to the desired type and
pressing (3J. Two options are available:

-]

Deep (deepwater wave growth relationships).

[+]

Shallow (shallow-water wave growth relationships).

1-1-14 Windspeed Adjustment and Wave Growth
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e Speciﬁc'-'Par&méfers' Ddtt; E‘htry.Sc};eén Sl 7

i6 cursor to the desired

i 'document Refer to_'__”" ¢

portlon of\ the screen When all varlable sets are_correct go_ to Step 3

i Ehter

"e 'sole membe e A _ : 5
"'.""','Press . 10 sclect mcremenml method Flll n the f 1e]ds for mlmmum

; the screen. In thxs method ‘the members of th :

_ncrement

u_d Data Flle Entry) have i-_'. |

: "Mqve the c Irsor to- select a varlable on thlS screen (the selected” arlable name i _
links). . The current set of values for-the variable is’ dlsplayed on the’ nght-'_ el

D a. spt 2 f_ values f or the subject vanable by followmg __gug of the mput"‘__. e Y
__'__-.methods"" ' g _ : i :

‘maximum, and increment values for this variable on the right side.of *
: mclude all values G
fr_om the rmmmum to the maxlmum (both mcluswe) at the specﬂ' 1ed-'--- S !
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The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

3. Press [F1) to process the cases resulting from the combinations of the sets of

data for all variables. The summary of each case will be sent to the print
file .or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets.

4, Press pne of the following keys to select the appropriate action:

Return to Step 1 to specify new sets.

F10 Exit this application and return to the Wave Prediction
Application Menu.

Qutput

Results from using this-application in Multiple Case Mode are written to the
Print File or Device. The format and contents reported are described in the
Output section of the Single Case Mode portion of this document. Refer to that
section for details. The primary difference is that the reported data are not
displayed on the screen, but are always written to the Print File or Output Device,

Windspeed Adjustment and Wave Growth
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" Example 1 - Offshote to Onshore Winds - Open-Water Fetc]l v

\ 'Main lnput Screen
'_;'Item & _

- --'Elevatmn of observed wind ot -
,Observed wmd speed - 5, s

:f Air- sea temperature d:fference .' -. e AT ) R
Duratmn of observed wind - DUR 3w
: '__--Duratmn Of fmal wmd o 59 DUR 3 | b R ‘-
.."'Lanmde of wind’ observatlon e | '
-_-Wmd Observatlon Type -> Shore (wmdward)

. o I-Shallow Water Wave Equations 5oy

i ]Innut e

Units
ft

s

Voo ACES User's Guide

) ,__'_.Wmd Fetch Optnon - Open Water P ! " g o

'-'j

Open-Water Wave Gmwth Equatlons Requestur _
- Open- Water Wave Growth Equation -> Shallow S | \
3 -_,-Length of wmd fetch - < B s ¢ h06 00 S md

.i‘“

Lo Average Depth of Fetch Requestor ) o B R TR i
Average depth of‘ fetch S I £ + =8 edl Rl

- e
- . wm e

-\\ -: %

5 "_Item S e g B T -Sy"mbél_"‘f-" Yalue . Units

| ':-._Eqmva!ent neutral wmd speed U : !
Ad_]usted wmd speed e U 67 92 mph
.Wave helght . ) H )

"_'Peak wave perwd g T

.":Wave Growth Shallow-water . Fe__t_ch hmjte_d.\____-:

[ S ——————— N e T e !

i 46. 42 ‘mph -

AR
__.4-77_'. G seco
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Example 2 - Shipboard Wind Observation - Open-Water Fetch - Deepwater

Wave Equations
Input

Main Input Screen

Item Svmbol Yalue
Elevation of observed wind Zobs 60
Observed wind speed Uobs 3'0
Air-sea temperature difference AT -5
Duration of observed wind DUR |
Duration of final wind DUR 3
Latitude of wind observation LAT .45

Wind Observation Type -»> Qverwater (ship)
Wind Fetch Option -> Open Water

Open-Water Wave Growth Equations Requestor
Open-Water Wave Growth Equation -> Deep

Length of wind fetch F 60
QOutput

Item Symbol Yalue
Equivalent neutral wind speed u, 27.71
Adjusted -wind speed U, 36.18
Wave height Ho 4,74
Peak wave period | T 4.65

p
Wave Growth: Deepwater Duration-limited

knots

deg C
hr
hr
deg

sec

Windspeed Adjustment and Wave Growth.
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: d: Observatlon Type -> Overwater
:'mecl Fetch Opt:on > Restncted

or example---—pro'blem 3.0

Radlal .--Angle : Increment

-.Dir of lBt Radlal Fetch 3. b
: NOTE Thns dn‘ectlon angle is measured clockwwe f rom_ el
No of Radlal Fetches
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Fetch Geometry Data Entry Screen

Units miles Radial Fetch Fetch
Number Angle Length
1 0.0 3.7
2 12.0 12.3
3 24.0 134
4 36.0 12,2
5 48.0 13.2
6 60.0 36.0
7 72.0 356
8 84.0 28.7
9 96.0 26.8
10 108.0 13.0
11 120.0 104
12 132.0 10.1
13 144.0 6.4
14 156.0 5.7
&ﬁ = 12 deg

ist Radial fetch

direction — due north

Interest

Wind
A = 125 deg

Figure 1-1-11. Restricted Fetch Geometry Ilustration for Example 8

1-1-20 Windspeed Adjustment and Wave Growth
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. Value  Units

" Wind Feieh

, 20.2661 0 mi
.j s DR ‘Wind Direction .. e A 125.00 - - deg " .
| w T ‘:_-"—»Equwalent neutral wmd speed L4400 mph
N .. Adjusted wind speed o oy, 6327 . mph .
sl .";."_‘XVMean Wave Dlrectlon . 9300 - deg
n G Wave height o780
s o _Peak wave. perrod o 574 e 'sec-

Warze Growth Deepwater Fetch lumted

|
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‘BETA-RAYLEIGH DISTRIBUTION

- DESCRIPTION

Th.:s anpllcatxon provldes a statmncal represent tion '_for a shallow-water wave*f '

y . helght dlstnbunon The Beta-Raylelgh dlstrlbution s expressed in f: amjllar wave' :

: iparameters H i (energy based wave height), T nenk spectral _wave penod),_.

and d (water depth) After constructing. the d1str1butnon. other stanstlcally based

InUT | F g e w3 o
R ' __-.'All data mput for th1s appllcatmn is done on ‘one. screen The followmg list:
' describes the necessary input parameters with’ the:r correspondmg nmts and range:- b
Al o of data. recogmzed by th:s apphcatlon ) - 2 i '

' 'wave helght estlmates such a8 H e ' H ean » H, /10 Can-be- easﬂy computed The :
i Beta-Raerlgh distribution: features- a finite upper. bonnd correspondmg tothe .
'_breakmg wave: hexght and the expression co]lapses t0: the; Raylelgh d:stnbutlon.',' :
~in the deepwater limit.  Thé methodology for this. portxen ‘of the apphcatmn 13
'taken excluswely from Hughes and Borgman (1936)

I.tﬂ B . Symbol Tnits - mm e

Waveperiod T,

Waveheight .~ Mg o ftm .01 .
: ’ 3 to 300

: 'Results from tlus apphcatlon are dlsplayed on one screen In addmon there ls;;

an optlon (ava;lable in the Single Case Mode only) to send data to plot output.

b _ file 1 (defanit name’ PLOTDATI OU'I‘) This’ apphcanun also generates one.'_ ' g

. "-.'.!'_____screen plot Each of these outputs 1s descnbed belq:pw\ R

ep ;=Screen Oulput ::,_ -

'-:__Results from th1s apphcatmn are dlsplayed on.ong" screen “:Those data mclude

.' the ongmal mput values {in fmal umts) and the followmg parameters

. f-"':_f;_"_Root:":mean-squared (rrns) Wﬂ"e _.-'H ”“.’. /

Umts G el

helght e

S Medlan wave helght : Hie o) Bt 20 mle
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PROCEDURE

Wave Prediction

Hiss ft m
H /100 ft m

NOTE: The Beta-Rayleigh distribution will revert to the Rayleigh
distribution when d/gT?20.01. A message will appear at the
bottom of the screen when this occurs.

Plot Output File 1

Plot output file 1 contains the Beta-Rayleigh or Rayleigh probability density
function (pdf) and is written in the following format (see Table 1-2-1 in the
example problem):

Field Columns Format Data
1 8-10 I3 Point counter
2 14-23 F10.3 Wave height

3 33-42 F10.3 Beta-Rayleigh or Rayleigh probability
density

Screen Plot

This application generates one plot which contains seven curves. The first curve
(solid line) is the Beta-Rayleigh or Rayleigh prediction. The remaining curves
(represented by individual symbols) are various wave-height probabilities (see
Figure 1-2-1 in the example problem).

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
mstruction steps that are not applicable.

Single Case Mode
°  Press on the Main Menu to select Single Case Mode.

-

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

Beta-Rayleigh Distribution
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. Press’ @ on the Functronal Area Menu to select Wave Predlctlon ™

Press ﬁ on the Wave Predr on' : Menu to- select Beta Raylergh
DIStl’lbllthl'l

_ F:ll in the hrghlrghted mput frelds on the Beta- Raylergh D1stnbutaon screen -
Zo ,;::-'Respond to-any.corrective mstructrons appearrng at the bottom of the screen. 5
- Press (FL) when all data.on this screen are correct.. . Sl
2. All mput and eutput data are: dlsplayed on the screen in the fmal system of
3 Press u of the followmg keys to select the appropnate actmn :

ED 'Return to Step 1 for anew case e g

Wi ES) - _.:?Send a summary of. th1s case to ‘the. prmt frle or devrcc

. ' :""._Generate a f 11e contammg the plot data (Plot Output Fnle 1). 2
i - - 'Ex1t thlS applrcatmn and return te the Wave Predlctmn Menu

\ e Multiple Case Mede "

©°' ‘Press (F2) on the Mam Menu 0 select Multr Case Mode

. “Fillin the ‘highlighted input fields on the General Specifi 1cat10ns screen
or: leave ‘the default values) Press . when all data on this screen -
_ are correct . : .

B Press 1) on the Functional Area Menu to se]ect Wave PrBdICtIOTI

o - Press on the: Wave Predlctmn Menu to select Beta—Rayletgh:-_\_
B o By DlStl‘lbllthl'l - : o 1
; Ty Mave the cursor to select a variable on the Beta-Raylergh Dnstnbutton screen
oz D g Ty (the selected.variable name blinks). The current set.of values for the vanable
L 1s dlsplayed on the nght portton of the screen When all verlable sets are .
- correct, go to Step 3. ' : i __
e B Enter a set ef values for the suh _|ect varrable -by"follnwmg one of the 1nput
: metheds A : : : ;

_ . . 7 a. Press ®) to select random method. - Enter up to 20 values constltutmg--.l __
b o ¥ asetfor this variable (one in each field) on the right side of the screen. -
" ... .7 Thesetof 20 values originally displayed (first executmn) in these fields -
| e e ... . contains the "dellmjtmg value, which "delimits” or "ends" the set, The
' g W "delimiting" value is not included. as a member m the set unless 1t 1s_

the sole member ;

| Beta-Royleigh Distribution . : e Ve FOERE e el Yy Y 123
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b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

3. Press to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of

the screen and are corrected by pressing to allow respecification of
variable sets.

4. Press one of the following keys to select the appropriate action:
Return to Step | to specify new sets.

F10 Exit this application and return to the Wave Prediction Menu.

NOTE: Multiple Case Mode does not generate any plot output
files or plots. ' ‘

ExAMPLE PROBLEM

1-2-4

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this example problem are shown below.

Item Symbol Value Units

Wave height H o 5.00 It

Wave period T, 6.30 sec
d 10.20 ft

Water depth

Beta-Rayleigh Distribution



tlns apphcat:on are dnspiayed on one screen 'I‘hose data mcludef,
ut'values .and. the followmg parameters. -

. 372 T

326 :_::_f ft ..

B Bt

: .Tablel 2 i B
Part;al Ll.StlIl.g of Plot Output File l f0r Example o

: - Problem . . ., Ty
_'_Co’fl_m_.el‘ . Wave he1ght .

i 0.00{_)00"_--' --'__;-":._-‘"OIOQOOO
- 0.0200- - 0003707 e e
0.20400 . . . 0 007630 . . - .
. 0.30600 w0 011618 -
' 0 40800 0. 15624'_-'_'.3-;'_;_- B,
. _0_51_000 009621
0.61200 - . -0.23586 -
- 0.71400 - 0.27499 .
o -0.81600° -~ 03134270 0 s SoEe e
8 [ . 0.91800 e 035100
ARl | SR | .02000 : Tl 038756-.' ¥
e ST ey RN e F1OBM00F D 045710.__;-__'__:- e
~(Table 1-2=1' Continued on"thea’rNegct.-_'Bagé)' SNy

RN N N

‘Beta-Rayleigh Distribution  ~ ~ . S R T e L
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1-2-8

Wave Prediction

(Table 1-2-1 Concluded)

89 8.97600 0.00085
50 9.07800 0.00054
91 9.18000 0.00033
92 9.28200 - 0.00019
93 9.38400 0.00010
04 9.48600 0.00005
95 9.58800 0.00002
96 9.6%9000 0.00001
97 9.79200 0.00000
a8 9.89400 0.00000
9% 9.99600 0.00000
100 10.09800 0.00000
101 10.20000 0.60000

Screen Plot

This application generates one plot. The plot may be accessed by selecting the
Plot Data option ((F2)) from the Options menu on the data output screen. The
plot generated is shown in Figure 1-2-1 below. The first curve (solid line) is.
the Beta-Rayleigh or Rayleigh prediction. The remaining curves (represented
by single symbols) are various wave-height probabilities. (This figure has been
slightly altered from its actual appearance on screen to allow the wave height
probability symbols to be clearly visible.)

0.80+
= Hrms = 3.72 F1
+ Hmed = 3.26 FT
# H(1-3) = 5.18 FTY
_ 0,601 o H(1-10) = 6.55 FT
= : ®x H(1-100) = 7.48 FI
=
=y
- 0 .46
a
&
a
= 9.20-
:EI' .
=
£ 0.0 + ¥ =] X
—0.20 } } ¢ + } {
5] 4 4 10 12

6
Wave Height (ft)

Figure 1-2-1. Beta-Rayleigh Predictions for Example Problem

Beta-Rayleigh Dist;rii_:ution
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DESCRIPTION

"The mput requ;rements of thls applwanon cmmst of the followmg mf ormatlon L
' SR Estm]ated total number of events (NT) from the: popu]atlon durmg the

_ngt of he record in year (R

Water epth' to check for dept lir _1ted wave

__.Slgmflcant ~wave helghts (HE) from long- tefm _data source of-._:.
, _?_measurements hmdcasts or observatxons‘._., i ‘. :

Confldence 1evel for calculatmg a _ ____ﬁdence mterval

" 'f we plots The three output screens and f ive plots are descr_lbed in the Procedure" :

(refer to the Example Problem section: for a’ paradlgm) \ _
e ;'."--:below and ref erenced 1n the plot output f 11e ref er‘to” equatmns m Sectlon 1 -3 .

" ACES Uset's Guide

g _-_.output f]le T (default name PLOTDATI OiJ; ) Tlns appllcanon a]so generates_ '- ki
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Wave Pr_ediction

Plot Output File 1

This file contains, for each of the five distributions, tabular summaries of:

o

0

PROCEDURE

Correlation and the sum of the squares of the residuals.

Estimates of the scale and location parameters from linear regression
analysis.

The probability assigned to each significant wave height (Equation 3).
A reduced variate (Equation 5).

An ordered variate (Equation 4).

Difference between the significant wave height and the ordered variate.
Expected extreme wave height for a given return period (Equation 6).

Absolute magnitude of the standard deviation of significant wave height
(Equation 10).

This application provides only a Single Case Mode. The Multiple Case Mode is
not available. The Single Case Mode requires interaction with the application
and provides two options of interactive participation. The first option allows
entering new data sets, and the second option allows the editing of existing data

files.

Single Case Mode

-]

Press on the Main Menu to select Single Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

Press on the Functional Area Menu to select Wave Prediction.

Press on the Wave Prediction Menu to select Extremal Significant
Wave Height Analysis.

Data Entry Options Menu
This menu provides two options of interactive participation with the application.

Initial Case Data Entry

1-3-2

Use this option to enter an initial (new) set of data. These data will
be written to the Trace Qutput file (default name TRACE.QUT) and
become available for subsequent editing and use.

Extremal Significant Wave Height Analysis
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A

a

- 'Edit Case in External File: EXTREMAL N

_ '_.\Us thlS ‘option to access: and ITIOdlfY data saved in‘an external fﬂe--‘-
. This. external data fi ile is created by saving (or .copying) a trace Jile:
~ from a prevmus execution of this apphcat:on ‘The format and contents
i "_of-:the trace file for this application matchfexactl the requlrements of
- this input file. The default input file _XTREMAL.IN ‘but
. other fi jlenames’ (mcludmg pathname) are acce tabla After entermg- _
~ the. filename, ‘press (ENTER) to accept this-file; For more. mformarmn. i
“.on files,see the: sectwn of thrs manual’ mufed "Genera! Instructions
ana“[nfarmdfion Hospphs hgitindg - - -

" -Actmty Menu

Begm Computatmns,

_Slgmf 1c;ant Wave | Helght Entr

P Confldence Interval Lumts Ent _ 22 : _

. __Rev1ew Output Screens W e £ e
Plot Output Data TEE

: F_IO-’ _E'xlt Menu

Extrermal Signiff'iéaﬁti_wgve_Héig'ht'-nﬁgiys_ia'-. i L %o § i Ly 1-8-3

e R
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Item -+ Units Data Range

Units ft.m

Nop 0 to  10000.0
Period (yr) K years 0 to 999.9
Water Depth . ft,m - 0 to 1000_.0
Sigliif icant Wave Height for Each Storm ft,m 0 0] 100.0

NOTE: There is space provided on this screen to enter a title or
description (optional) to identify where the significant wave data
is coming from. This title will appear in the plot output file for
reference.

NOTE: If there are more than 50 significant heights to be entered,
press to access subsequent screens for entering the remaining
values. Each screen will allow input of 50 values. The application
will allow for a maximum of 200 values to be entered. After
completing data entry on this screen, press to return to the
Activity Menu,

Confidence Interval Limits Entry

This screen provides for selecting a particular Confidence Interval. Use the
arrow keys to move the blinking cursor to the desired Confidence Interval and
press to select it. The choices are: '

80% Confidence Interval
85% Confidence Interval
90% Confidence Interval
95% Confidence Interval
99% Confidence Interval

Review OQutput Screens

This option allows for viewing the output of this application, which appears on
three screens. The three screens are described below:

1-3-4 Extremal Significant Wave Height Analysis



 Wave Pretiction. _'ACES User's Guide -

: -.ﬁicluded in the table are two stat;st:cs "(correlatmn and sum of the - S g
\squa:res of the res1duals) to assmt in selectmg the: best f 1t dlstnbutmn‘_- .

i

j.

!

H

L

1
i

(Appendlx C) to vne eaéh plot Succé351vely P o

: Each plo contams four curves _ 5 S :
I xpected extreme wave he:ghts for gwen return permds

-andldate probablhty dlsmbutlon

pper conf ldence ]_lllllt- _

; 'Lower conf1dence lmnt

ve Height Analysis
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ExaMPLE PROBLEM

1-3-6

Input

Wave Prediction

The input for this example problem has been saved in an example file called
EXTDELFT.IN. Refer to the section titled Procedure for instructions to invoke

and run this data set.

Significant Wave Height Data Entry

Item

Units

Nt

Period (yr) K
Water Depth

Significant Wave Height for Each
Storm

9.32
8.11
7.19
7.06
6.37
6.15
6.03
5.72
4.92
4.90
4.78

- 4.67
. 4.64
4.19
3.06

Confidence Interval Limits Entry
90% Confidence Interval

Extremal Significant Wave Height Analysis
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‘Results from this application are displayed on three screens and written to plot
output f i]e 1 (default' name PLOTDAT1.0UT). .
-_,-generated Each of these outputs is- descrlbed below

| g ;I'Sc're'e"'ﬁ Ou;tt‘mt P

In addmon flve plots are

L _The fjrst screen is a. table of extremal s:gmﬁcant ‘wave helghts for dlfferent T
... . .return. permds for the five dlstnbutmn f1 unct.tons Alsu included in the table are .
0 WO statistics (cmrelatmn and sum.of the squares ot‘ the res:dua]s) to assist-in

: -selectmg the best f1t dxstrlbutwn functnon TR - 3

__Figrst Screen

N =15 NU=075
NT=20 K =20yr

| LAMBDA = 005

FT-1

Weibull Distribution

- .k-—fo.'?s

k=1.00-

k=1.40

k=200 |

Correlahon '

_| Sum Square of Residuals

0.9813

0.1601

0.9414
0.7816

s S

0.9674
0.3568 :

109818
02201

1 0.9866
10.1034

v _Retul_'n Period (Y.r) =

H, tft)'

H, (ft) |

H, (ft).

Hn (Ft) 3

H, (ft)

" 1§08

1596

15, ?9

oA )

1586 |

21,50 -

2018

.-.,..20;911 ;

21.56 | 22.02

U

25.18 |

24.00 -

2499

2529

2553

2984 |

129.66

2991

129.76

29.44 -

. { 2 :_:_{;_:50

3433

3379 |

3290

3203 |

1007

3672

39.29

37.66

3589

34.40

Extremal Significant Wave Height Analysis



ACES User's Guide

1-3-8

The second screen is a table of confidence intervals for different return periods

for the five distribution functions.

Wave Prediction

Second Screen
90% Confidence Interval (Lower Bound - Upper Bound) UNITS (ft)
Return FT-1 Weibull Distribution

Period k=0.75 k=1.00 k=1.40 k=2.00
5 17.7-253 (151 -253|164-254|17.2-259|17.8 - 26.2
10 19.7 - 30,7 | 15.8 - 322 | 179 - 31,7 { 19.2 - 31.3 | 20.1 - 31.0
25 22.0 - 37.7 | 16.5 - 42.8 | 19.7 - 40.1 | 21.6 - 38.0 | 22.5 - 364
50 236 -43.0 171 - 515 21.1 -46.5| 232 -426 | 24.1 - 40.0
100 252 - 482 | 17.8 - 608 | 22.4 - 529 | 24.7 - 47.1 | 25.5 - 43.3

The third screen is a table of percent chance that the significant wave height
will equal or exceed the return-period significant height during the period of

concern.

Third Screen
Percent Chance for Significant Height Equaling or Exceeding Return
Period H,
Return Period of Concern (Yr)
Period 2 5 10 25 50 100
2 75 97 100 100 100 100
5 36 67 89 100 100 100
10 19 41 65 93 99 100
25 18 34 64 87 98
50 4 - 10 18 40 64 87
100 5 10 24 39 63

Extremal Significant Wave Height Analysis
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i _: Correlatwn and the sum of the squares ' '*the remduals _
e : --'Esnmates of the scale and locatmn parameters from Imear regress:on
_ foihei R '-_._analysm _ . !
N e IR, e _::-'The probahlhty assngned to each sigmflcant_
e S ._ :A reduced vanate (Equatlon 5) i
An ordered varlate (Equatmn 4) L g -
Ees -_IfDJ.ff grence between the s1gmt'xcant wave he:ght.and the ordered varxate s
Ekpected extreme wave he1ght for: a gwen return penod (Equatlon 6) '
A'bsolute magmtude of : the standard devxatxon of sngmfxcant wave heng]:t o

Tablel 3 ot Tl m L
Lx tmg of Plot Output F1le 1 fo Example Problem

L SIGN]FICANT w»,v : _HEIGHT ANALYSIS
. DELFT Data_ § e Lt

5 g N_IS SToRMS
e N __:---. 20, STORMS
L K 2000 YEARS .
N .':"-l_LAMBDA" '1.:00 STORMS PER YEAR

e = T

5

iv.e:h.eigh't;_(‘_Equationi3'3).-_ Bz, 2
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1-3-10

A =4910 F

EET

B = 14.136 FEET

CORRELATION = 0.9813

(Table 1-3-1 Continued)
= FISHER-TIPPETT TYPE I (FT-]) DISTRIBUTION
F(Hs) = EXP(-EXP(-(Hs-B)/A)) ~ Equation I

SUM SQUARE OF RESIDUALS = 0.1601 FEET

RANK

OO0 ST O Lh R L DD e

10
11
12
13
14
15

Hsm
(Ft)

30.58
26.61
23.59
23.16
20.90
20.18
19.78
18.77
16.14
16.08
15.68
15.32
15.22
13.75
10.04

F(Hs<=Hsm)

Eq. 3

0.9722
0.9225
0.8728
0.8231
0.7734
0.7237
0.6740
0.6243
0.5746
0.5249
0.4751
0.4254
0.3757
0.3260
0.2763

Wave Prediction

A*Ym+B Hsm-(A*Ym+B)

Ym

Eq. 5 (Ft)
Eq. 4
3.567 31.6513
2.517 26.4935
1.994 23.9281
1.636 22.1690
1.359 20.8064
1.129 19.6777
0.930 18.7014
0.752 17.8303
0.590 17.0340
0.439 16.2914
0.296 15.5868
0.157 149071
0.021 14.2407
-0.114 13.5761
-0.252 12.9003

(Ft)

-1.0739
0.1141
-0.3388
0.9937
0.0926
0.4995
1.0821
0.9361
-0.8922
-0.2153
0.0956
0.4145
0.9824
0.1706
-2.8609

RETURN PERIOD TABLE with 90% CONFIDENCE INTERVAL

RETURN

PERIOD
(Yr)

2.00
5.00
10.00
25.00
50.00
100.00

Hs
(Ft)
Eq. 6

15.94
21.50
25.18
29.84
33.29
36.72

SIGR
(Ft)
Eq. 10

1.38
2.27
3.32
4.76
5.86
6.96

Hs-1.28*SIGR

(Ft)

13.66
17.75
19.71
21.99
23.63
25.24

Hs+1.28*SIGR
(Ft)

18.21
25.25
30.66
37.69
42.96
48.20

(Table 1-3-1 Continued on the Next Page)

Extremal Significant Wave Height Analysis
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» R i S (Table 1-3-1 Contmued)
i . S B PR WEIBULL DISTRIBUTION k 075
1 S 'F(Hs) = l EXP( ((Hs B)/A)**k) Equatlon 2 '
| - ‘ ~.‘A 3.310 FEET -

= ]3 933 FEET
-CORRELATION 0.9414 g
,_SUM SQUARE OF RESIDUALS 07816 FEET -

FON

: L '(Ft)' : Eq. 3" Eq.5 . (F) ... (Fty
N : 30,58 09761 5796 - 331177 . -2.540_3' ,
26610 0 09273 ° 36145 258942 - 0.7134
235957 . 0.8784 . 2.70F 0 228739 1 - '0.7153 -
2306 0.8296 2,140, - 210156 . . 21471
2090 078070 L7447 197032 .. 11957
720187 07318 14420 187065 . '1.4707 .
1978 ¢ 0.6830.° 1203 : 17.9146- -  1.8688 -
D187 0.6341 - 1.007- - -17.2663 ~ . 1.5001
ug WAL T 16045 . 05852 0.843 - 16,7240 - -0.5823
\ S TP 10 16,080 0.5364 0 0,704 16.2632 ©-0.1871
3 _ o T T 15687 0.4875.". 0.585 : 158672 -0.1848"
- - w1200 153200 0:4387 0 0.481 7155241 - 0 -0.2025 -
T 1300 15220 & 0.3898 . 0390 : 152250 - . -0.0019 .
a LB T4 13750 0.3409 © ' 0311'- 149635 . . -1.2168
CLARIO o S 10040 ¢ 0.2921 0.242 -14734‘7 L =4.6954

| |
e T LIRS e RANK - Hsm: F_(Hs'<'=Hsfn)_"i Ym: A"‘Ym+B Hsm (A*Ym+B)
i L

O 00 N W B W R

RETURN PERIOD TABLE w1th 90% CONFIDENCE INTERVAL e

B e -RETURN Hs:" ' SIGR - 'HS—'l.28’¥SIGR"" Hs+{l.28*_SIGR e
Lo .9+ PERIOD: © - (F . (FO v J(Fpo o (FY)
AT . - 7 (Yr) . Eaq6 - Eq. 10 7 e

2.00: . 1596 : 147..: . 1354 - 1838
5007+ 208" 308 % 1509 - 2526
1000 : . 24000 - 499 i C 157600 L 3223
- S 2500000 29660 7950 1654 - . 4278
i L esho 05000 0 3433 . 10420 .0 0 1704 00 5153
n A 10000 3929 13050 L1775 0 6083

(Table l~3 I Contmued on the Next Page)

Extremal Sighificant Wave Height Analysis . - - L C1san
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CORRELATION = 0.9674

(Table 1-3-1 Continued)

WEIBULL DISTRIBUTION k = 1.00
F(Hs) = 1-EXP(~((Hs-B)/A)**k)
A = 5.592 FEET
B = 11913 FEET

SUM SQUARE OF RESIDUALS = 0.3568 FEET

RANK

O 00 ~1 N Lh s N o=

10
11
12
13
14
15

Hsm
(Ft)

30.58
26.61
23.59
23.16
20.90
20.18
16.78
18.77
16.14
16.08
15.68
15.32
15.22
13,75
10.04

F(Hs<=Hsm)

Eq. 3

0.9741
0.9251 -
0.8762
0.8272
0.7783
0.7293
0.6804
0.6314
0.5825
0.5335
0.4846
0.4356
0.3867
0.3377
0.2888

Ym

Eq. 5 (Ft)
Eq. 4
3.652 32.3332
2.592 26.4053
2.089 23.5930
1.756 21.7306
1.506 20.3359
1.307 19.2206
1.141 18.2912
0.998 17.4944
0.873 16.7972
0.763 16.1773
0.663 15.6194
0.572 15.1121
0.489 14.6470
0.412 14.2177
0.341 13.8190

Wave Prediction

A*Ym+B Hsm-(A*Ym4+B)

(Ft)

-1.7558
0.2023
-0.0038
1.4321
0.5630
0.9566
1.4923
1.2720
-0.6555
-0.1012
0.0630
0.2094
0.5761
-0.4710
-3.7796

RETURN PERIOD TABLE with 90% CONFIDENCE INTERVAL

RETURN

PERIOD
(Yr)

2.00
5.00
10.00
25.00
50.00
100.00

 37.66

Hs
(Ft)
Eq. 8

15.79
2091
24,79
29.91
33.79

SIGR
(Ft)
Eq. 10

1.41
2.75
4.18
6.17
7.71
9.25

Hs-1.28*SIGR

(Ft)

13.46
16.38
17.89
19.73
21.07
22.39

Hs+1.28*SIGR
(Ft)

18.12
2545
31.68
40.10
46.51
52.93

{Table 1-3-1 Continued on the Next Page)

Extremal Significant Wave Height Analysis
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¥

(Table] -3-1 Contmued) i W R TR
LT s WETBULL DISTRIBUTION k= 140 Fial
T ._:'--.:F(Hs) = 1' EXP( ((Hs—B)/A)**k) el
D e BT CAe 9115 FEET
T e s Be 80756 FEET _
" o :'_-CORRELATION 09818 ; R
= If'_':'SUM SQUARE OF RESIDUALS ' 0. 2201 FEET__. .

F(Hs<-Hsm) Ym A*Ym+B H3m (A*Ym+B)
-Eq. 3% .-E_q.}fs (Ft) (Ft)'-,.-_--«-.-
31 3960_;_ --o 8185
L 2660927 -0.0016 .
24,0859 -0.4967.
223067 ¢ 0.8561¢
209058 - .-0.0068 . ..
197347 04424
S 187179 L 1.0655
ST 178101 - 0095530
169861 - .-0.8444 .
.16.2233 - - =0.1472% . ¢
. 155087 ¢ 02737 .0 o ¢
- '14.8314 . . 04901 .
14,1826 * -~ 1.0405 .
135545 100922 L.
12 9400;_ .{-2 9007 - -

0.9720.% . - 2,48
09229
- 0.8739 .
0.8249 - . .
07758
0.7268 -
C0.6778 ¢
06287 0.
05797+ 0.
1 0.5307. -
04816 - 0.7
04326 0.6
- 0.3836
03345
.'=0-285'5.::;'--- :

RETURN PERIOD TABLE w:th 90% CONFIDENCE INTERVAL -

RETU‘RN A Hs SIGR HShl ZS*SIGR
- PERIOD (Ft) (FY) (Ft)
Ly e Eq__ﬁ__ 5 Eq 1_.0

l-ls+l ZS*SIGR
(Ft)

g7

| 2 QoL e " BT |
: 959 I

8005 1 0 21,5600, 21630 o

10,0075 2520 31,34

5 zs__oo 29067 4 PN R 3796 .-
50,000 - 32,900 4 - 5915 D0 16 s s s

(Table 1-3-1 Contmued on the Next Page}

10000 o35, 39 £ 4712
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CORRELATION = 0.9866

(Table 1-3-1 Concluded)

WEIBULL DISTRIBUTION k = 2.00
F(Hs) = 1-EXP(-((Hs-B)/A)**k)
A = 14,115 FEET
B= 4.112 FEET

SUM SQUARE OF RESIDUALS = 0.1034 FEET

RANK

D00 T ON Lh R W B e

10
11
12
13
14
15

Hsm
(Ft)

30.58
26.61
23.59
23.16
20.90
20.18
19.78
18.77
16.14
16.08
15.68
15.32
15.22
13.75
10.04

F(Hs<=Hsm)

Eq. 3

0.9701
0.9210
0.8719
0.8228
0.7737
0.7245
0.6754
0.6263
0.5772
0.5281
0.4790
0.4299
0.3808
0.3317
0.2826

Wave Prediction

A*Ym+B Hsm-{A*Ym+B)

Ym
Eq. 5 (Ft)
Eq. 4
1.873 30.5547
1.593 26.5991
1.433 24.3450
1.315 22.6789
1.219 21.3167
1.135 20.1395
1.061 19.0852
0.992 18.1165
0.928 17.2087
0.867 16.3443
0.807 15.5096
0.750 14.6931
0.692 13.8842
0.635 13.0725
0.576 12.2461

(Ft)

0.0228
0.0085
-0.7557
0.4838
-0.4178
0.0376
0.6983
0.6500
~1.0670
-0.2682
0.1728
0.6285
1.3389
0.6742
-2.2067

RETURN PERIOD TABLE with 90% CONFIDENCE INTERVAL

RETURN

PERIOD
(Yr)

2,00
5.00
10.00
25.00
50.00
100.00

Hs
(Ft)
Eq. 6

15.86
22.02
25.53
29.44
32.03
34.40

SIGR
(Ft)
Eq. 10

1.51
2.55
3.32
422
4.83
5.40

Hs-1.28*SIGR

(Ft)

13.37
17.81
20.06
22.48
24.06
25.50

Hs+1.28*SIGR
(Ft)

18.36
26.23
31.00
36.39
40.00
43.30

Extremal Significant Wave Height Analysis
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ﬁSérééu Plots

Thls apphcat}on generates fwe plots.

ACES User’s Guide

T
1
!

The plots may be accessed from thé

_EXTREMAL WAV‘E HEIGHT PLOT MENU which appears when the Plot Output. :
. Data option, (ﬁ) from the- Actii«'ity Menu is requested.- To access a plot, move
- the cursor (using the arrow. "keys) to the desired plot and press (EL). (Appendix

5 N

PATA ey
FT-1 IIIS'I'IIIDUT‘IIIH e

eereene ~ S0 cnnrmucz ::ﬂrm.ra:. nms S

C deSCrlbes optlons to customlze plots ) The plots generated are shown in Flgures
—3 l thmugh 1 3- o &

- Figure 1-3-1.

69‘-- Losan

4 e
i BE_TI.I]II’I' PERIOD (¥R

1

F:sher Tlppett D:stnbutwn and Expected Extreme Wave Helghha .. "

w1l;h Confidence Lumts

-DATA
———— I.IEIBI.IIJ.. 1118'1' (l:-fﬂ '?5)

- 98 CONF IDENCE m‘m‘mnl. Bﬂl.ll'lllS o

¢ WIth Ce-nfdenee I«lmlts

BT

L 1-8-15°
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BA-}-
— DaTa
WEIBULL DIST. (k=1.00Q) i
56— mresesc G COMFIDENCE IMTERUAL BOUNDS -

-
=}
£
& } l
1.6 i@ 168
RETURN PERIOD (YR
TFigure 1-3-3. Weibull Distribution {k=1.UD) and Expected Extreme Wave Heights
with Confidence Limits
5ol
BATA
WEIBULL BIST. (k=1.40)
= - 90x CONFIDENCE INTERUAL BOUNDS e
&
£
ks

‘1—.-0 ; 186
RETURH PERIDD (YR)

Figure 1-3-4. Weibull Distribution (k=1.40) and Expected Extreme Wave Heights
with Confidence Limits

1-3-18 Extremal Significant Wave Height Analysis
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2 e oty
T — umnuu. DIST. (k2.00) . -
597 mmm Imm m

HUD

o T e, :
RETURN __nnmun ¥Ry

: F:g’urn l 3 5 W—elbull Distribution (k=2.00) and. Expacald Extreme Wave Heizhta
! w1.th Confidence Limits : .
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Wave Prediction

ACES .Ueer;s Guide .

 ConsTITUENT TIDE RECORD GENERATION

- DESCRIPTION

INPUT . |
' , The mput reqmrements of thrs apphcatlon consnst of two general types of

Thxs ACES apphcauon predrcts a tide elevat:on record at a specxfxc time . and

: locale usmg known amplltudes and epochs for 1nd1v1dual harmomc constltuents "

~ information.

Genera] temporal data
Constxtuent data for the parncular desu-ed locatlon

- Data mput to: thrs apphcatron is' accomphshed by mteractmn w:th several mput

A screens or by readmg data’ from’ an external’ fi ile: Detailed lists of the screens

_dnd mput parameters are’ presemed m the Procedure sec’uon of ‘this document

: :.Thrs apphcatxon generates .one-plot (see sectxon tntled Plot Output Data) Iri X

_addmon ‘there -is an option to send data to plot output file 1 (default name .
PLOTDAT1.0UT).  The contents and orgamzatnon of output data in the plot

output. fxle are summanzed below

- Plot: Output File 1 oy . e . ‘
; Thns file contains the txde e]evatron at specxt‘ ic: tlmes Plot output f 1Ie 11is wrrtten,

:-m the fo]lowmg format:

Fneld Columns Format Data

i 1 ‘1-8 -+ F82 “Time in hours’ from begmnmg of ..
' : sxmulatlon

2 19-26 - F82 Elevation of the tide

Corist:ituent'Tid“efiec'ora Generation - ‘ : . - , R s =y 1-4-1 .
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1-4-2

Wave Prediction

This application provides only a Single Case Mode. The Multiple Case Mode is
not available. Single Case Mode requires interaction with the application and
provides two options of interactive participation. The first option allows entering
new data sets, and the second option allows editing of data sets read from an
external file.

Single Case Mode

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable.

°  Press on the Main Menu to select Single Case Mode.

° _ Fill in the highlighted input fields on the General
Specifications screen (or leave the default values). For
information on input requirements on the General
Specifications screen, please refer to the section of the User’s
Guide entitied "General Instructions and Information.” Press
when all data on this screen are correct.

°  Press on the Functional Area Menu to select Wave
Prediction. '

Press (F4) on the Wave Prediction Menu to select Constituent
Tide Record Generation,

Data Entry Options Menu

This menu provides two options of interactive participation with the
application: :

Initial Case Data Entry

Use option to enter an initial (new) set of data. These data will be

written to the Trace Qutput file and become available for subsequent editing
and use,.

Constituent Tide Record Generation



4 m A Wave' Pr_edicftioﬁ_f ’ % : ) - . BT ACES"User’s' dr.xic!e :
.' Edlt Case in an. Extemal Flle o e e R : .
L Use (A1D) ) optlon to access and modrfy data from an external f]le This
AR P ..external ‘data’ frle is: created by saving (or copymg) a trace file from a
.. previous: execution ‘of. this; application. The format.and contents of ‘the -
oouiories oo o trace file for this appllcatlon match exactly the’ requlrements of this input
VLo Ry file. - The default Jinput. file -name  is TlDESIN ‘but other filenames
L S R ~;(mcludmg pathname) are acceptable After entermg the filename, press.
Lol w0 (ENTER) to accept this file. For mote information on files, see the section. .-

L e L R of thzs manual entitled “General Instructzons and Informatlon

' ‘ B _' Ac ﬁvi_fy' _ Menlr, '
; " The Actmty Menu isa prvotal pomt from whrch all optrons for Smgle Case‘

T L data entry, modrfrcatxon and exeCutlon are’ access:ble The, optrons are; .

5 L

F BT S " F) Generate the Tlde Elevatlon Record

;r\.}v' General Trme & Output Specrflcatlons P

Constltuent Data Entry

. 'Wnte Trde Record to current plot output ftlename

L ‘Plot the T1de Record

= e FAlbf:w Exxt Meénu.

L I AN " Each option and the reqﬁi'red' data are described bélc_'fw.'}:{:_'

“FD Gerlbifafe ‘the Tide Elevation flziecqrdf.‘ﬁ : ".;_‘ ot

' _ T e ’U:se this_‘"-.bptibn__bnly,after_ a’li«_’datefhéve :bee'n_,entered.:;.

Conistituent Tide Record Generation | =~ T S S 148
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Wave Prediction

General Time & Output Specifications

This screen provides for input of general parameters required to run the
application. Values for all parameters listed except Description are required.

Item Units Data Range
Simulation Start Time:
Year 1900  to 2050
Month 1 to 12
Day 1 to 3l
Hour 0 to 24
Length of Record hr 0 to 744
Output Time Interval hr,min 1 o 60
Mean Water Level Height above ft,m -100  to 100
Datum _
Description alphanumeric

CAUTION: The number of points used in calculating the tide
record is determined by dividing the Length of Record by the
Output Time Interval, A maximum of 1,500 points are allowed
by this application. If this maximum is exceeded, an error
message will be displayed on screen.

NOTE: When all required data have been entered on this screen,
press to return to the Activity Menu.

Constituent Data Entry

This series of screens provides for input of constituent data (amplitude and
epoch) for any of 37 constituents. The major tidal constituents accepted by this
application are listed in Table A-5 in Appendix A.

Item ] Units Data Range

Gage Longitude deg West -180.0 to 180.00

Amplitude Units ft,m

Amplitude of Individual ) ft,m 00 to 999.99
Constituent,

Constituent Tide Record Generation
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"Eboc_ﬂ_'_ef_-'Indl\{'idlial' o o '-':_deé_'
: (‘-_Jcﬁo'ns."r_ituen_t,rl By 05 A

NOTE~ The Symbols of 37 common harmemc consutuents (see

_-;-EzTabIe "A-5 in Appendm A) are- dlsplayed on a series of Bcreens
i Plaee the values of amplltude ancl epoch by the apprepnate desnred
e :constlment ‘symbol. .
e Press -to contmue adclitlonal const:tuent u_lput on subsequent _
" screens. When finished entermg all data pre ' (F10) to return to ~
g \the Act1v1ty Menu, : PR

i --The number of constltuents needed to descrlbe the astronomical nde vanes w;th. o
. the loeatlon ‘More terms are needed. where the tlde must travel a great dlstanee"___
; 'over shallow water than when the t1de station is near: the open sea.’ Addluonal__

-terms may be needed to obtain an; adequate representatmn when the tidal range -
In.the:United States, 37 standards':
_-consntuents (Table A- 5 Appendlx A) are found to be’ adequate for most tide
':statlons (Schureman 1971) These harmomc const:tuents are ava.llable for many_

8 large rather than’ small (Hams, 1981

SIS locatlens from the Natlonal Oeean Survey

. 'Wiﬁlte-';Tidé.-Ré‘éo}tl.:_”to Plot Outp'ut':F_il,e.‘ 1 ;

Th:s optlon ‘generates a plot output flle (default name PLOTDATI OUT)'

Ty containing tide elevations at specific times.. Plot output file 1is wrltten in the__

f‘ollowmg format (see Table I 4_ lin, the Example Problem)

F1e]d Columns Format ‘Data"> - -2 T

e .-1 8 . F8 2 -._:_Tlme in. hours from begmnmg of '
s ~ simulation =
Elevation of _th_e ‘tide o

@ Plot lhe Tlde Recerdi-

Tl-us apphcatlon generates one plot {see Flgure l 4 1 m the Example Problem)
@ -conswtmg of the tide elevatlon against time for the Length 0 f S:mulat:on SDGle 1ed

-on the Genera] Time & Output Speclflcatlons screen o B

Constituent Tide Record Generation . o B o B s T R B S R,



ACES User's Guide ' . Wave Prediction

ExAMPLE PROBLEM
Input

General Time & Output Specifications Data Entry

Item ' Value Units
Simulation Start Time:

Year 1989

Month 1

Day 10

Hour ' 10.00
Length of Record ' 120.00 hr
QOutput Time Interval 15.00 min
Mean Water Height above Datum 1.79 ft

Description Buzzards Bay Entrance, MA (Datum MLLW)

Constituent Data Entry

Item Value Units
Gage Longitude 70.62 deg West
Amplitude Units ft
Constituents Amplitude Epoch
M, 1.621 269.90
Sy - 0.303 283.60
Ny 0.447 245.10
K4 0.262 114.00
M, 0.266 136.70
O 0.221 123.90
Mg 0.070 241.590
MK ‘ 0.045 138.00
MNy 0.113 82.20
NU, 0.077 262.20
MU, _ . 0.070 225.00
2N, 007 225.70
LAMBDA, 0.011 276.30
Sy 0.038 55.30
M 0.016 119.00
I 0.017 109.00
SSA 0.037 44,60

(Constituent Data Entry continued on the next page)

1-4-6 ] . Constituent Tide Record Generation
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(Constltuent Data Entry concluded)

NOTE All other 'harmomc"'oonstltuents are 0 0 f ) ;-thls example

SN :"___Sereen Plot _ sy

‘ ; Flgure 1- 4 l is. the one plot generated f or. thls Example Problem The plot may
'-be accessed f rom’ the Actmty menu, screen by pressmg @

- Tide Eleuatmns (frm mnstituents) o Al
Buzzards Bau Entrnml:, m (Datun I‘ILLH) : ey

Flev @ty

 Constituent Tide Record Generation - -+ ' oo i, R L St e VTR
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Plot Output Filé 1

In addition to the screen plot, the data can be sent to plot output file 1 (default
name PLOTDAT1.0UT) by pressing (F4). This file contains tide elevations at
specific times. Table 1-4-1 is a listing of the plot output file 1 for the Example
Problem.

Table 1-4-1
Listing of Plot Qutput Flle 1 for
Example Problem

CONSTITUENT TIDE
ELEVATION RECORD

Buzzards Bay Entrance, MA
{Datum MLLW)

TIME ELEVATION

(hrs) (feet)
0.00 4,26
0.25 4.35
0.50 4.39
0.75 4.38
1.00 4.32

) 1
118.50 0.65
118.75 0.52
119.00 0.38
119.25 0.25
119.50 - 0.12
119.75 0.01
120.00 -0.08

REFERENCES AND BIBLIOGRAPHY

Harris, D. L. 1981. "Tides and Tidal Datums in the United States," Special
Report SR-7, US Army Engineer Waterways Experiment Station, Vicksburg,
MS.

Headquarters, Department of the Army. 1989. "Water Levels and Wave Heights
for Coastal Engineering Design," Engineer Manual 1110-2-1414,
Washington, DC, Chapter 2, pp. 5-10.

Schureman, P. 1971 (reprinted). "Manual of Harmonic Analysis and Prediction
of Tides," Coast and Geodetic Survey Special Publication No. 98, Revised
(1940) Edition, US Government Printing Office, Washington, DC.

1-4-8 : Constituent Tide Record Generation
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. LINEAR WAVE THEORY

/Y 0. . ACES User's Guide

~ InpUT -

' Liffear Wave' Theory -

Coa

- .'1;-.:2‘Item R g
- Wave helght H
i _.--:.-.;:.Wave periodc v B LA T s B
' '-.._:Water clepth L de o
X/

P Th1s apphcatmn y:elds fi 1rst-order approx;matlons f or varlous parameters of, wave
i motlon as predicted by the wave theory bearmg the same name ‘(also known as
ot small- amplltude smusmdal or Alry theory). It prov1des estlmates for common
o htems of interest such as water surface elevation; general wave propernes partlcle
N -_kmematws and pressure as funct.lons of wave' helght and permd water depth
| “a.nd posmon m the wave form. : .

) \-.‘.

y ;
e

st The coordmate system and termmoiogy used to defme lmear wave motnon are.
' .'shown in: Flgure 2- l =1. : -

Wave speed, ¢ L e
N ST ol
Co|H=2a A
[

“kA=0 | N T

2 i

_ Figum _iz--i11.- Srhall-Amp itiade 'Wau' Sy'sz'

All data mput for th1s apphcatmn is done on one screen The folIowmg hst

r <

n it 0.1 to - 5000.0
ft,m o -51000 T to 1000

_Horlzonml coordmate as a
‘fraction. of wavelength -

!

g _descnbes the: necessary input parameters Wlﬂ'l thenr .correspondmg nmts and range s
e .of data recogmzed by tlus apphcatlon : | i o

“igecon v - L0 to 100007

SprmE "¥-'0-1f, Lt 2000
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Wave Theory

Results from this application are displayed on one screen. Those data include
the original input values (in final units) and the following parameters:

Item

Wavelength

Wave celerity

Group velocity

Energy density

Energy flux

Ursell number

Surface elevation

Horizontal particle displacement
Yertical particle displacement
Horizontal particle velocity
Vertical particle velocity
Horizontal particle acceleration
Vertical particle acceleration
Pressure

Symbol

T R orm s 8w o -

du/ot

dw/ot

English Metric
Units Units
ft m
ft/sec m/sec
ft/sec m/seé
ft-1b/ft2 N-m/m?

ft-1b/sec-ft N-m/sec-m

ft m

ft m

ft~ m
ft/sec m/sec
ft/sec m/sec
ft/sec? m/sec?
ft/sec? m/sec?
1b/f12 N/m?

The bulleted items in the following lists indicate potentially optional instruction

steps.

Any application in ACES may be executed in a given session without

quitting the program. The bulleted items provide instructions for accessing the

application from various menu areas of the ACES program.
instruction that are not applicable.

Single Case Mode

Ignore bulleted

°  Press on the Main Menu to select Single Case Mode.

o

Fill in the highlighted input fields on the General Specifications screen

(or leave the default values). Press when all data on this screen

are correct.

°  Press on the Functional Area Menu to select Wave Theory.

°  Press on the Wave Theory Application Menu to select Linear Wave

. Theory,

Linear Wave Theory
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._Ftll m the htghhghted mput f ields on the Lmear Wave T _eory screen Responcl
to any corrective mstruct]ons appeanng ‘at. the bottom of the screen. Press
D) when all data on this screen are correct. - e e

.EAll'.mput and output data are. dnsp!ayed on the screen in the fmal system of

ress: ‘ne f .the followmg keys to select the approprrate actron

_' Send a sumrnary of thts case to the prmt ftle or devlce

“Exit+ this~ apphcatton
-,...:,-__\Appltcanon Menu.

Multlple Case Mode ¢ addi oppeps BeBaBTR s Sl B e :
e 'Press on the Mam Menu to select Mu1t1 Case Mode i .
~ Fillin. the ]ughhghted mput fi 1elds on. the General Speclf 1cat10ns screen

. (or leave. the default values). Press . when all data-o tlus screen
-'."'are correct R R S

'_::nd eturn"to_ the Wave - Theory._

ik -Press ﬁ on’ ‘the Functtonal Area Menu 0 select Wave Theory

i ‘_ _"Press on the Wave Theory Appltcatton Menu to se]ect Lmear Wave_-_
: Theory 5 o 1 i

_-Move the cursor, to select a vanable on the Lmea ve. Theory screen (the :
selected. vanable name blmks) The current. set of: _values for the’ variable is -
'dtsp!ayed on the. nght portion. ef the screen When all varlable sets are-'
_.correct ‘go to Step 3 : e s :
Entér a set of values for the subject vanable by followmg one of the mput_'
= ';-methods Ll S b BRI " g &

‘Press @ to elest tandm methocl Enter u

'20': values _-._t':or'i'stitu_tirl'g_ -
aset for thrs variable (one in each f ze!d) on the’

ht side of the screen.

‘contains the "delimiting” value, which *delimits" or “ends" the set.- The
'“dehmrtmg" value is not mcluded asa member in- the set unless 1t is
s the sole member - S _ g

b. Press @ to select mcremental method F111 in the f:elds for mtmmum
:‘_'ma:_u lum, and mcremel_l ' able o

o -mcrement . -
The units fi 1eld should also be spemf 1ed for the vanable regardless of mput._
method All members of a set of values for a subject vanable are asergned‘j.
the spectf ted umts When all data are correct f‘ or- the subject vanable, press ;

Wave Theory = . . o B T R

" The set of 20 values originally displayed (first executmn,) in these fields - -
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Wave Theory

to return to Step I. Errors are reported at the bottom of the screen
and are corrected by pressing [F1) to allow respecification of the data for the
subject variable.

3. Press to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variabie sets.

4. Press one of the following keys to select the appropriate action:
Return to Step I to specify new sets.

Exit this application and return to the Wave Theory
Application Menu,

EXAMPLE PROBLEM

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this example are shown below.

Item ' Symbol. Value Units
Wave height H 6.30 ft
Wave period T 3.00 sec
Water depth d 20.00 ft
Vertical coordinate z -1.2.00 ft

Horizontal coordinate as a X/L 0.75
fraction of wavelength

Output

Results from this application are displayed on one screen. Those data include
the original input values and the following parameters (refer to Figure 2-1-2
for location of the parameters):

Item ' Symbol Value Units
Wavelength L 185.90 ft

Wave celerity o 23.74 ft/sec

Linear Wave Theory
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" Group veioéiﬁ?
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A

" 2087 ft/éec

C,
- Energy: density- Es 31745 - fe- lb,»'f‘t2 3
. Enérgy flux - P 6625.07 ﬂJW%cﬂ
. Ursell number - U, 28,40
. Surface elevation " ul 0000 o ft
" Horizontal particle displacement R- ‘459 " ft
Vertical particle displacement g 0.00  ft
- Horizontal particle velocity u 0.00 . ft/sec -
Vertical particle velogity wo 093 ft/sec
" Horizontal particle acceleration  2usat co =283 Ptfsee?
Vertical pamcle accelerauon Coawat T L 0.00 ft/sec?

-Pressure : g P ?67.8-_3- 3 . Ib/fez

c = 2374

L = 139_90 b

Po:nt of Interast 4 ;
L] (X/L-O?S z=_—12)
(u=0.0, w=—0.93)

T e T PP T

Figure 2-1;62. Linear Waw Theu_ry :EIx_a_mple Outgﬁt
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Horizontal coordinate as a
fraction of wavelength

Order approximation

X/L

Wave Theory

0.0 to 1.0

Results from this application are written to one screen. In addition, there is an
option (available in Single Case Mode only) to send data to plot output file I
(default name PLOTDAT1.0UT). This application also generates three screen
plots. The three plots are described in the Procedure section of this document.
The screen output and the content of plot output file 1 'are described below
(refer to the Example Problem section for a paradigm).

Screen Qutput

Results which are displayed on one screen include the original input values (in
final units) and the following parameters:

Ite

Wavelength

Wave celerity
Energy density
Energy flux

Ursell number
Surface elevation
Horizontal velocity
Vertical velocity
Horizontal acceleration
Vertical acceleration
Pressure

Plot Output File 1

Symbol

y O I~

-

HL?/d3

du/at

dw/at

English
Units

ft
ft/sec
fi-1b/fe2
ft-1b/sec-ft

ft
ft/sec
ft/sec
ft/sec?
ft/sec?
1b/ft2

Metric
Units

m
m/sec
N-m/m?2
N-m/sec-m

m
m/sec
m/sec

m/sec?

m/sec?
N/m2

Plot output file 1 contains water surface and velocity values across two
wavelengths, The format of the file is described below.

Cnoidal Wave Theory
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' F_'i_eld_-':""_Col_'umns_.-..~-._5-I_-'"ormat_'.‘- Data - .- . " _
A 1100 s FHO3 AX/L) honzontal coordmate as, a t'ractlon .
R : - of wavelength ;
T 11-20 _ F10‘3-. _ (n) water sutface elevatlon . .
37 21-30 FI10.3" () horizontal component “of the’ water
: o : ; veloclty

5+ F10.3" iv(w) ‘vertical- component of the water
Fhmsh Shoiine :Ve]_oclty = ; .

PROCEDURE?: S R Ui, R R Lok BRI ; _
i .' The bul]eted 1tems in the following llsts mdlcate poteuually optxonal mstructlon g
. osteps. Any appl:catron in ACES may be: executed in a given- sessron wnthout'f_'
_quitting the program.. The ‘bulleted items. prov:de instructions. for accessing the -
application from. various menu .areas of the ACES program Ignore bulletod' : )
o :mstructzon steps that are not apphcab]e : :

_-Smgle Case _Mode T .
?-I.;;'Pres F1) on the Main’ Menu to- se]ect Smgle Case Mode

L ~*" Fill in the hlghhghted input fields on the General Specifications screen_-_
(or leavé the dofault alues) Press @ when all data on thrs screen
- are correct : ey

* Press - on the Funcilonal Area Menu to select Wave Theory

I° B Press @ on the Wave Theory Apphcatjon Menu to select Cn01dal~-
: -.Wave Theory. : . e

g :-Fﬁl in"the- hxghhghted mput ﬁelds ‘of the Cnmdal Wave Theory screen f
AT Respcm-:l to anyicorrective instructions appeanng at the bottom of the screen. -
. Press (FT) when all data on this screen are correct. - k

e Al mput and output data are dtsplayed on the screen in the fmal ystem of B
L S el - units.. _ g ; = e ' ;
. ) _Press g_m of the f ollowmg keys to select the appropnate actmn "
e § " Return to- Step 1 for a new case : : '

_g j""_:-'_-_-.tnvoke thé Plot Menu screen (see’ the f ollowmg section t:t.led |
L "'Cnoldal Ware Theory Plot Menu) ! :
: [@ Send a summary of tlus case to the prmt t‘ﬂe or dewce
74 'Generate a file contarmng plot data _Plot Output Fﬂe 1)
Gn?i'dél'v&_#é Theory : i o S 2-2-3
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Wave Theory

F10 Exit this application and return to the Wave Theory
Application Menu.

Cnoidal Wave Theory Plot Menu

This application generates three plots. The plots may be accessed from the
CNOIDAL WAVE THEORY PLOT MENU, which appears when the Plot Data
option ((F2) key) on the data output screen is selected. To access a plot, move
the cursor (using the arrow keys) to the desired selection on the menu and press
[F1). (Appendix C describes options to customize plots.) Available selections
are:

Water Surface Elevation (see Figure 2-2-3)

Horizontal Velocity (see Figure 2-2-4)

Vertical Velocity (see Figure 2-2-3)

° ALL PLOTS

NOTE: This option will make all the plots available
for viewing., Use the NEXT option of the graphics
package (Appendix C) to view each plot
successively.

° EXIT MENU

Multiple Case Mode
°  Press on the Main Menu to select Multi Case Mode.

-]

-Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press (F1) when all data on this screen
are correct. '

" °  Press on the Functional Area Menu to select Wave Theory.
°  Press on the Wave Theory Application Menu to select Cnoidal
Wave Theory.

I. Move the cursor to select a variable on the Cnoidal Wave Theory screen (the
selected variable name blinks). The current set of values for the variable is
displayed on the right portion of the screen. When all variable sets are
correct, go to Step 3.

2. Enter a set of values for the subject variable by following one of the input
methods:

Cnoidal Wave Theory



Wa.veTheory " e : - G ) ACES‘User'qude

a Press . to- select random method Enter up to 20 va]ues constrtutmg |
L _'a set for this variable (one in each f reld) on: the nght srde of the screen.'.
. The set of 20 values originally drsplayed (f irst executlon) in these fxelds
- contains the "delrmntmg" value, which "dehmrts or _
= "dehnntmg value is not mcluded as a- member rn the set unless 1t 1s-_

-the sole member. 7 i e e

; ';:'__Press @ to select mcremental method Frl_ m the frelds f or mmmmm;
. ‘maximum, and increment: values for thrs_ vanable on the rrght side of
- the sereen.’ In this method, the members of the set include all values
* “from- the mmrmum to the maxrmum (both mcluswe) at the speclfredj-
! ":mcrernent - ; :

. The. umts freld should. also be specrfned for the vanable regardless of . mput'
o o method All members ‘of: a set of values’ for a subject varrable are asstgned” \

- the speclf 1ed units. ‘When all data are correct. for the subj Ject vanable press-""'
_m to' return to Step 15 Errors are reported at. the bottom of the screen

respecrfrcahon of the data for the--l. =

Cig Press_, Fy to'process the cases 'resultmg f'rom'the combmatlons of the sets.of
' ~ data for all vanables. “The summary of each case wrll be sent to the prmt_.__ w ©

file or: devree The screen will drsplay the-. total number of cases to be
-processed as well 'as report progress.. Errors are. reported at .the bottom of
- the screen and are. corrected by pressmg @ to allow respecrfreanon of
: _':-.'varlable sets. st ares T e
4, Press g_e. of the followmg keys to select the approprmte aetlon- Eile

.' i B Return to Step 1 to specrfy new se!s

Appheatmn Menu

| -_,.'NOTE Mulnple Case Mode does not generate any plot output
-"Efrles or plots

ExawpLe ProsLems

- Example 1 - First-Order Approximation ~ ~

nput

All data mput for- this application is done on one’ screen. The’"value'e and
correspondmg umts selected for thrs First example are shown below .

“ends" the set. The -

- Exit . this apphcatron and return to the Wave Theory__..-_



ACES User’s Guide

Item

Wave height
Wave period
Water depth

Vertical coordinate

Horizontal coordinate as a
fraction of wavelength

QOutput

Symbol Value
H 10.00
T 15.00
d 25.00

2 1250
X/L -~ 0.50

Wave Theory

Units
ft
sec
fit
£t

Results from this application are written to one screen and, if requested, to plot
output file 1 (default name PLOTDAT1.0UT). In addition, three screen plots
are generated. Each of these outputs for the example problem is presented below,

Screen Output

Results from this application are displayed on one screen. Those data include
the original input values and the following parameters (see Figure 2-2-2):

Item
Wavelength

Wave celerity

Energy density
Energy flux

Ursell number

Surface elevétion
Horizontal velocity
Vertical velocity
Horizontal acceleration
Vertical acceleration

Pressure

Symbol Yalue
L 455.74

C 30.38

E 621.52

P 17625.85
HL2/d3 132.93
n -2.14

u -2.43

w 0.00
dut/at 0.00
aw/at 0.01
P 643.23

Units
ft

ft/sec
ft-1b/f12
ft-1b/sec-ft

ft
ft/sec
ft/sec
ft/sec?
ft/sec?
Ib/ft2

Cnoidal Wave Theory
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Jx/L=o }{/L 1 e, P8

(X/L = 05 z = -125}
'-Pomt or Interest (u——Z 43 w—O 0} )

:, ' T e T : _ ui_@re"_z"—z‘-_z. 'Cnoid_ul The_ory_ (First'—(}rdet_'_;ﬁ,ppm)dmation) __Exul_'u'ple (__'I,u't_i:iut_ -

' Plut Output Flle l

by thlS apphcatmn for the example problem

: Tabie 2 . 9 1 ‘
Part1a1 Llstmg of Plot Output Fﬂe 1 for Example
: ‘L Probleml E
T o SEger R R ETA (ft)- : U(ft[sec)-__ : W (ft/sec)j :
' R R Skt s R 1000 - 7.860 . 8917 . 0.000
» e o ey G G0, . e S T08) e ot RBSA T DA, i
. -0984 . 7641 . 8668 . - 0841
o -0976 -1.376 8367 . o 12167
ST L e LR nn0,068 vt b 0020557 7963 00 ¢ o LAY
* LT 20960 6.588 . 7474 1.807 -
' W S -0.952 ©6.096 . 6916 - 2.008 .
B I T O T
0.952 6.096 ' 6816. - -2.008
0.960 6.588 /: 7474 - -1807
0968  7.020 . 7963 . -1.541
S 70876 0 1376 8367 0 -1.216
00984 7.641 1 ..8.668 . -0:841
0992 7.805 o 8854 -0.430 .

g
|
i

i Screen Plots 2

3 This appl1cat10n generates three screen plots Flgures 2 2 3 through 2 2- 5 are
© . plots of the water. surface elevation (ETA) ‘and the horjzontal (U) and vertlcal
(W) water veloc1ty as af unctlon of the honzontal courdmate (X/L)

Cnoidal Wave Theory' . : IR R

Table 2- 2 1 below is a partial listing of pIot output f;le 1 generated (1f requested) ey
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19+ -

a-l-

-1+

Eh D)

¥ (FD

Figure 2-2-3. Water Surface Elevation

U Fra
?
T

X (FTX

Figure 2-2-4. Horizontal Water Velocity

o

W (FL/5)

=21

Figure 2-2-5. Vertical Water Velocity

2.9-8 Cnoidal Wave Theory
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- : .Exainple__.j.z‘--;Seco'nd_-Order Approximation - -

© " 'ACES-Usét's Guide

- "-.-Iniiut.-:

= .:_-'-All data mput for th1s appllcatton is done on one screen

The va]ues and

o correspondmg umts se]ected for thlS second example are shown below.

. Symbol o Va_lue un_l_ts

: ""”Wave hetght :
‘ _fl_wav_e period . i
“‘Water depth

B _.;=--Vertlca1 coordmate
fo Honzontal coordmate as a

10000
G500
.. 25.00 .

ot
e
-ft

Lo 12500 e
fract1on of wavelength ST e e

L Outnut

Results from thrs apphcatlon are wrltten to one screen and 1f requested to plot '

.f'-""output file 1 (default name PLOTDATI. OUT).. In addition, three screen plots
- are generated Each of these outputs for the

_Screen Output

ample problem is presented beIow

f'-_;_,-=Resu1ts from th1s apphcatlon are dlsplayed on one screen Those data mclude
: ‘."?“the ongmal mput values, and the followmg parameters (see thure 2 2- 6)

Item -

L :_-‘.Wavelength
. Wave. celertty

'::""‘.'E.ner__gy_ densr_ty

"_vf""E'ne!r'gy flux - = N
""-Ursell number i
' Surface elevatron
:Honzontal ve1001ty
_Vertical velocﬁy _
;Horlzonta] acceleratron,--'.:_ .
: Verttcal acceleratlon
& -ff'-‘.Pressure o

Grioidal Wave Theory

445.78

-L S -
e _29."72
E o

CE Tl 61459
P 1715486

wl -_: £0.00

dufsto 000
,aw/-rat';j., : 0 01
g o 673 1

_ Value o

127118
oo 2030

© Units

'ft/sec :

~ft- lb/t‘t2
ft lb/sec ft

__"ft/sec':-: D
U ftfsec

ft/sec? .
g f’t/sec2 'V
lb/ft2 L

a0
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z
L = 44578
C—29.72
1 —
| e X

‘ H =100

AW

L] —ﬂ’/

E X/L=0 X/L=1

o —— e %/ =05 z=-12.5)
-] Paint of Interest (u=—2.70, w=0.0)

Figure 2-2-6. Cnoidal Theory (Second-Order Approximation) Example Qutput
Plot Output File 1

Table 2-2-2 below is a partial listing of plot output file 1 generated (if requested)
by this application for the second example problem,

Table 2-2-2
Partial Listing of Plot Output File 1 for Example
Problem 2
X/L ETA (f1) U (ft/sec) ‘W (ft/sec)
-1.000 7.972 6.601 0.000
-0.992 7.907 6.564 0.177
-0.984 7.716 6.455 0.355
-0.976 7.408 6.277 0.533
-0.968 7.000 6.033 0.708
-0.960 6.510 5.730 0.879
-0.952 5.959 5.374 1.040
-0.944 5.369 4.975 1.185
-0.936 4.761 4,542 1.309
1 I § 4
0.944 5.369 4,975 -1.185
0.952 5.959 5.374 -1.040
0.960 6.510 . 5,730 -(.879
0.968 7.000 6.033 -0.708
0976 7.408 6.277 -0.533
0.984 7.716 6.455 . -0.355
0.992 7.907 6.564 =0.177

Screen Plots

This application generates three screen plots. Figures 2-2-7 through 2-2-9 are
plots of the water surface elevation (ETA) and the horizontal (U) and vertical
(W) water velocity as a function of the horizontal coordinate (X/L).

2-2-10 Cnoidal Wave Theory
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5Foun',1,fen ‘SeRi Es NAVE ‘THEORY

DESCRIPTION :

- This appllcatron ylelds various parameters for progresswe waves of permanent

form, as. ‘predicted by Fourier series approximation. It provides. estimates: for-
common engmeermg parameters such: as water surface elevatlon mtegral wave
! propertles, and’ kmemancs as functlons of wave herght perrod water depth and

posmon in the wave form whrch is assumed to exist on a- uniform: co- flownng

. current.  Stokes: £ 1rst and second appro:umatrons for celenty (e, values of the
L “mean Eulernan current or mean mass: transport rate) may be’ spemfled ‘Fourier
~ series of up fo 25 terms. may be selected to approximate the wave. In addition

- to providing. kmematlcs at a'given- pointin the wave, this- applrcanon provndes :
s graphical’ presentatxons of . kinematics over’ two wavelengths {at -a given z

- coordmate) -and:the. vertical. proflle of selected kmemancs under ‘the wave crest. - o
“The- methodology is based upon a series of ‘papers: by J. D. Fenton (Remecker _

.. and Fenton; 1981; Fenton; 1988a; Fenton, '1988b; Fenton, 1990) and R. J. Sobey
- n (Sobey, Goodwm Thleke, and Westberg, - 1987) LINPACK: routmes ‘(Dongarra
ooet al., 1979) are used to solve. the set of up to 60 su'nultaneous equatlons 10"

; determme the Fourler coeffnctents for the serles oy

» ‘_ ) ThlS sectron prowdes mstructlons for runmng thls apphcat:on m the Smgle Case
: ,.:mode The Multiple Case mode is not avallable i - :

° Press . on the Main Menu to select Slngle Case Mode

AL ;.mFrll in the hrghhghted input f1e]ds on- the General Specxf 1cat10ns screen
" (or leave the default values)... Press. . when all data on thns screen
. are ‘correct. R AL LR

o Press @ on the Functtona] Area Menu to select Wave Theory

R

o '”Press @ on the Wave Theory Appllcatnon Menu to select Fourter -
i Serles Wave Theory : = ~

Fourier Seriés Wave Theory =~ . . - R B S R & =
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2-3-2

Input

Wave Theory

The coordinate system and terminology used to define Fourier series wave motion

are shown in Figure 2-3-1.

T Ty
et e

Figure 2-3-1. Progressive Fourier Series Wave System

Initial data input for this application is done on one screen. The following list
describes the necessary input parameters with their corresponding units and range

of data recognized by this application:

Item Symbol
Wave height- H
Wave period T
Water depth d
Celerity Definition

Mean Velocity u

Number of terms in
Fourier Series _

Number of steps in Wave
Height ramping

Units Data
ft, m 0.1 to
sec 1.0 to
ft, m 0.1 -to
E(Euler) or
fps, mps 1.0 to
1 to
1 to

200.0
1000.0
5000.0

S(Stokes)
10.0
25

10

In addition to the above input the user has the option to request kinematics
(horizontal and vertical velocity and acceleration, pressure, and water surface
elevation) at a selected point of interest. This option is presented to the user
only after computations are performed using the above initial input values. The
option to get kinematics is offered on the second screen displaying output and

is described in a later section.

Fourier Series Wave Theory
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' i 5 . When the reqmrcd input. data on the screen are correct press g_l,}_g uf the f oliowmg_
] o T .'keys to select the next appropnate action::’ Sl : :

v

Yo & i PerfOrm computatlons

:, _ g - Ex1t th:s apphcatlon and return to the - Wave Theory

Output - - . .

-Results from thls apphcatmn are dlsplayed on two screens. - In addztloh there
i . s i an option to send data to plot output file 1 (default name PLOTDATI OU’I‘)
Lz © * This application also generates nine screen plots. These various outputs are
i : v descnbed m the followmg sectmns : :

--:; Py

. First Scree'n' ; - e )

4 '--"Results Wthh are dlsplayed on the f;rst screen mclude the orlgmal mput values
3 (m fmal umts) and the following parameters

e  Item | | Sm;p_l " English’ .~ Metric .
I N Wavelength ; | SERNR AR T
it Tl T rdan. Eulerlan Flu:d Veloclty T . ft/sec. . m/sec
| o i ~ Mean Mass Transport Velomty Rl R . '_ft,fsec_ . m/sec
' K | © . Mean Veloc1ty.relat1ve ‘to Wave - BN T 'ft/_s_ec' . m/sec
o o  Volume Flux - e s o o oot fi3fse6 5 m?/sec.
R e TV _""'.':Bernoulh Constant AN o ft2/sec? “m2/sec?
s ¢ ipulger | : 7 Ib-sec/ft? . ﬂ—sec-/m”
o I .;.:Kmetlc Energ'_yr | : . Eg . .ft;-__l'b?i.'t_?-  Nem/m?
| "._':'_,____,_'-'Energy density - L ExE ft lb/ftz - Nem/m?
__-.._-:-":._Mean Square of Bed Velocxty.' g el ol -ft*/secz : rn“,"saec2
i S R " Radiation Stress - S At Ib/fi2 . N-m,’mz -
'__'-'I.._;',_Wave Power (Energy flux) LY. MY ft-Ib/sec ft N -m/sec-m
I 3 :-"Volume Flux =~ B Q___; _ ft”fsec 7. mﬂfs_e_c
» : Bemoull__l Constant ' R _ t?/_sec? - m?/sec? -

L _5:'___Potentnallf-Energy

Fourier Series Wave Theory = S e 1 _ 5 od P ; % Tt 88
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After viewing the first output screen press one of the following keys to select
the next appropriate action:

Return to the input screen for a new case.
Send a summary of this case to the print file or device.
Invoke the next screen to view additional output results and

request kinematics at a particular point of interest.

F10 Exit this application and return to the Wave Theory
Application Menu.

Second Screen

Results displayed on the second screen include the wave surface elevations at
the crest and trough, the dimensionless Fourier coefficients, and if desired, the
following kinematics at a selected point of interest.

Velocity (horizontal and vertical) uw ft/sec m/sec
Acceleration (horizontal and vertical) Oy, f t,"sec2 m/sec?
Pressure D - 1b/ft? N/m?2
Water surface elevation n ft m

After viewing the second output screen, press one of the following keys to select
the next appropriate action:

Invoke the requestor for entering the coordinates where
kinematics are desired.

Return to Previous Screen.

F10 Exit this application and return to the Wave Theory
Application Menu,

When is pressed, a reguestor is displayed requesting the peoint of interest
where kinematics are desired. Enter a horizontal (X /L ) and verticdl Z coordinate
where kinematics are desired. The horizontal coordinate is entered as a fraction
of the wavelength where 1.0 is the crest and 0.5 is the trough. The vertical
coordinate is entered as a distance below the wave surface. After the coordinates
are entered press (A1E)[FY) to accept the values and make the computations, or
press (AIY(F10} to exit the requestor and return to the previous screen.

2.3 4 Fourier Series Wave Theory



. After the kmemattc computatnons have been performed and d:splayecl press o_e ; -_ '
5 of‘ the followmg keys to select the next appropnate acnon '

¢ Plot M cti'o'nl-'_'s'hf'eéi; Plots).
__\._Prml: the Kmematlcs : =

)| .f-','Generate a f:le contaxmng plot data (see

UL File ) g A __

.- 9  Invoke requestor for new kmemaucs locanon' S

- Exit this apphcatlon and return to the Wave Theory
T e APDhcation Menu Sl R Bl R T :

'c,'t_ieri Plot Output

""'-"‘Plot output fxle l contams two sectlons The f:rst sectlon mcludes hornzontal " ', s

f.'_.-'.'-_.and vertlcal veloctty and acceleratlon pressure, and water surface e]evatlon at.
. Zasaf unetnon of the horizontal eomdmate (X/L) The second secnon contams
= -___._:--the honzontal velomty, verncal acceieratnon and pressure under the wave crest ;

. :"-'Sectmn I of the plot output flle

g ! Kmematlcs at z: (across two- wavelengths)

Fleld Columns Format Data
C 1 .. 1=10 7 F10:3° counter o e
2 - ll 20 .. F10.3 (Jz’ /L) honzontal eoordmate as a fractlon
el PR L e wavelength
: -",_-_-21 30 < . F10.3.  (n)water: surface eIevatlon

141250 F10.3 (W) vertical component ot‘ water velocxty
- 51-60 F10.3 - (p) pressure: = - - o

- 61-70° " FI10.3 (ay) horizontal acceleratnon

5 -_.-.'7'1"—'80 . 'F10.3 _(a,) vertlcal acceleratxon

i Sectlon 2 of the plot output f11e e
~Kine 'f' - Under’ Wave Crest. : .
-: Fleld ~“Columns "Format"~ Data:.
' 1-10 © FI10.3~ 'c0unter e
;" C11-20  F10.3.. (Z) vert1cal coordmate under wave crest
.;.:'.--f'2_l -30 _FlO.B'-"? “(n) water surface elevatlon : :
0 31-40 F10.3 (U} horlzontal component of water velocuy
- 41-50 F10.3 '(p) pressure . - : :
51-60  F10.3° (a,) vertlcal acceleratlon :

AU W 't*’a-:y-'*

Fourior Serios Wave Theory ©~ # £t i N g B

i 5 31-40 'F10.3° (U) horizontal component of Water velomty_ e
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Screen Plots

This application generates nine plots. The plots may be accessed from the
FOURIER SERIES WAVE THEORY PLOT MENU (KINEMATICS), which
appears when the Plot Data option ((F2) key) on the second data output screen
is selected. To access a plot, move the cursor (using the arrow keys) to the
desired selection on the menu and press (F1). (Appendix C describes options to
customize plots.) Available selections are:

(at Z) Across Two Wavelengths
° Horizontal Velocity (see Figure 2-3-2 of Example Problem)
Vertical Veldcity (see Figure 2-3-3 of Examble Problem)
Horizontal Acceleration (see Figure 2-3-4 of Example Problem)
Vertical Acceleration (see Figure 2-3-5 of Example Problem)
Pressure (see Figure 2-3-6 of Example Problem)
Water Surface Elevation (see Figure 2-3-7 of Example Problem)
Under Wave Crest
° Horizontal Velocity (see Figure 2-3-8 of Example Problem)

Vertical Acceleration (see Figure 2-3-9 of Example Problem)

Pressure (see Figure 2-3-10 of Example Problem)

° ALL PLOTS

NOTE: This option will make all the plots available
for viewing. Use the NEXT option of the graphics
package (Appendix C) to view each plot
successively,

°  EXIT MENU

2-3-6 Fourier Series Wave Theory
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EXAMPLE PROBLEM

. ACES User's Guide

_ TInitial data input for this application is done on one screen. - The following. list
* describes the necessary input parameters Wlth their correspnndmg units' and range

m .
Wave _height
_ S 'Wéije:"pgfiold |
| ' Water .depth =
‘ s b " Celerity Definition
| ! N r Mean Veloc:ty =

, :Number of terms: 1f Fourier
Senes '

Number of steps in Wave
Helght rampmg

ougut

of data recogmzed by this apphcanon ’

- Symbal -

H
T

“Yalue

450

900

2200
".EiEulr*_a'_r-)
000

i

'Re's'tilts from this application are displayed on two screens.
~is an'option to send data to plot output file 1 (default name PLOTDAT1.0UT).
“'. 'This application also generates nine screen plots. The plots are described in the .
‘.. Procedure section of this document. The screen output and the contént of plot

output file 1 are descrlbed below (refer to the Example Prohlem sedtion for a

paradigm).

Fourier Series Wave Theory

In addition, there

2-8.7
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2-3-8

Wave Theory

Screen Output

First Screen

Results which are displayed on the first screen include the original input values
(in final units) and the following parameters:

Item Symbol Yalue - Units
Celerity 25.620 - ft/sec
Wavelength 230.581 ft
Mean Eulerian Fluid Velocity 0.000 ft/sec
Mean Mass Transport Velocity 0.140 ft/sec
Mean Velocity relative to Wave 25.620 ft/sec
Volume Flux 3.088 ft2/sec
Bernoulli Constant 320.518 ft?/sec?
Impulse I 0.61411E+01 Ib-sec/ft2
Kinetic Energy Ex 78.667 ft-1b/ft?
Potential Energy Ep 77.306 ft-1b/ft2
Energy density Ex+Ep 155.97 ft-1b/ft2
Mean Square of Bed Velocity U2 2.6479 ft2/secy
Radiation Stress Sex 168.62 ft-1b/ft2
Wave Power (Energy flux) ' F 3571.6 ft-Ib/sec-ft
Volume Flux Q 560.55 ft2/sec
Bernoulli Constant R 1037.3 ft2/sec?

Second Screen

Results displayed on the second screen include the wave surface elevations at
the crest and trough, the dimensionless Fourier coefficients, and i f desired, the
following kinematics at the selected point of interest.

Point of interest (x/L, Z) Horizontal Vertical
0.000 -5.000 ft
Velocity (horizontal and vertical) uw 3.150 0.000 ft/sec
Acceleration - ay, a, 0.000 -1.302  ft/sec?
(horizontal and vertical) :
Pressure ' ? 473.223 1b/ft?
Water surface elevation n 2.803 ft

Fourier Series Wave Theory
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< :--P_l.':i.t'fol! t'.l:iu't'? 'Filé Few

by thls appllcatxon for the example problem U

Table 2 3 l

"chtion- 1 5f',:.,.ﬂ}f_=._'-D_I__O"t__:_',‘ﬁ(:iufpzl_.l_;tﬂ file 1

: K'i'lner_f\l__at'ic}é_ atZ (acrossz w;avelgj_’:_g't_!jg-')_

SUR ,'f:‘ax(X/L Z) a,(x/L z)'_ et
G

. 51:"-'29'.‘?; N
s e
S0
1044

: -0 807__5."
,75W0892 Tk
s |0_._971.-_. R
L s |’1"044,_f'_1 : e
i 10" o0
] 1675 2k
L2055
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Wave Theory

(Table 2-3-1 Concluded)
Section 2 of the plot output file 1
Kinematics Under Wave Crest

Z ETA U(x/L,z) PRESSURE a,(x/L,z)

(ft) (f) - (ft/s) (Ib/ft2) . (ft/s?)

1 -22.000 2.803 2.682 1539.861 0.000
2 -21.901 2.803 2.682 1533.514 -0.007
3 -21.802 2.803 2.682 1527.168 -0.014
4 -21.702 2.803 2.682 1520.823 -0.021
5 -21.603 2.803 2.683 1514.480 -0.028
6 -21.504 2.803 2.683 1508.138 -0.035
7 -21.405 2.803 2.683 1501.797 - -0.042
8§ - -21.306 2.803 2.683 1495.458 . -0.049
9 -21.206 2.803 2.683 1489.120 -0.056
10 -21.107 2.803 2.684 1482.784 -0.063
! [ ] L ! ]
243 2.009 2.803 3.667 47.563 -1.995
244 2.108  2.803 3.676 41.609 -2.006
245 2207 2.803 3.685 35.658 -2.017
246 2.307  2.803 3.694 29.709 -2.028
247 2406  2.803 3.703 23.762 -2.039
248 2505 2.803  3.712 17.818 -2.050
249 2604 2.803 3722 11.875 -2.061
250 2,703 2.803 3.731 5.935 -2.072

251 2.803 2.803 3.740 - -0.003 -2.083

Screen Plots

This application generates nine screen plots, Figures 2-3-2 through 2-3-10 are
plots of the horizontal and vertical velocity and acceleration, pressure, and water
surface elevation at Z as a function of the horizontal coordinate (X/L). Also
plotted is the horizontal velocity, vertical acceleration, and pressure under the
wave crest.

Fourier Series Wave Theory
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Wave Theory

Fourlicr XUI Uave Theory
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Figure 2-3-7. Water Surface Elevation
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LINEAR WAVE THEORY WITH SNELL'S LAw

DESCRIPTION

This application provides a simple estimate for wave shoaling and refraction
using Snell’s law with wave properties predicted by linear wave theory. Given
wave properties and a crest angle at a known depth, it predicts the values in
deep water and at a subject location specified by a new water depth. An important
assumption for this application is that all depth contours are assumed to be
straight and parallel. The criteria of Singamsetti and Wind (1980) and Weggel
(1972) are employed to provide an estimate for breaker parameters.

INPUT

The coordinate system and terminology used to define wave motion and Snell’s
law are shown in Figures 3-1-1 and 3-1-2.

deep woler*
//-T Wave Crests

d contour
o,
a;

{ * t:!1 contour

Shoreline

Wave COrthegonals

Figure 8-1-1. Snell’s Law and Wave Refraction

—_— -
3

; z
Wave speed, ¢ ‘

H=Ja ny

T

Figure 3-1-2. Progressive Wave on a Nearshore Slope

Linear Wave Theory with Snell’s Law 3-1-1
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OuTtPuT

All data input for this application is done on one screen.

Wave Transformation

The following list

describes the necessary input parameters with their corresponding units and range
of data recognized by this application:

Item

Wave height
Wave period
Water depth .
Wave crest angle

Location

Known

Cotan of nearshore

slope

Subject Water depth

a,
cotd

dy

Units Data Range
ft, m 0.1 to 200.0
sec 10 to 10000
ft, m 0.1 to 5000.0
deg 00 to 50.0
50 to 1000.0
ft, m 0.1 to 5000.0

Results from this application are displayed on one screen. Those data include
the original input values (in final units) and the following parameters:

!

Wave Location

Item i - Known Deep Subject English
Water Units

Wave height Hy Hy H, ft
Wave crest angle a, a, a, deg

© Wavelength Ly Ly Ly ft
Wave celerity cy Cp Cs ft/sec
Group velocity C gi Cgo Cea ft/sec
Energy density E, Ey E, ft-1b/ft2
Energy flux Py Py Py ft-Ib/sec-ft
Deepwater wave Hy/Ly

steepness .
| H, 13 HoL}
Ursell number L d3
Breaker parameters
Item Symbol English
Units

Height Hy, ft
Depth dy - ft

Metric
Units

m
deg
- m
m/sec
m/sec
N-m/m?2

N-m/sec-m

Metric
Units
m
m

Linear Wave Theory with Snell's Law
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PROCEDURE

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from wvarious menu areas of the ACES program. Ignore bulleted

instruction steps-that are not applicable. '

Single Case Mode
°  Press on the Main Menu to select Single Case Mode.

-]

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Wave Transformation.

°  Press on the Wave Transformation Application Menu to select
Linear Wave Theory with Snell’s Law,

1. Fill in the highlighted input fields on the Linear Wave Theory with Snell’s
Law screen. Respond to any corrective instructions appearing at the bottom
of the screen. Press when all data on this screen are correct.

2. All input and output data are displayed on the screen in the final system of
units. :

3. Press gne of the following keys to select the appropriate action:

Return to Step 1 for a new case.

3 3

Send a summary of this case to the print file or device,

F10 Exit this application and return to the Wave Transformation
Application Menu.

Multiple Case Mode
®  Press on the Main Menu to select Multi Case Mode.

° Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

*  Press on the Functional Area Menu to select Wave Transformation.

®  Press on the Wave Transformation Application Menu to select
Linear Wave Theory with Snell’s Law,

Linear Wave Theory with Snell's Law . 3-1-3
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Wave Transformation

Move the cursor to select a variable on the Linear Wave Theory with Snell’s
Law screen (the selected variable name blinks). The current set of values
for the variable is displayed on the right portion of the screen. When all
variable sets are correct, go to Step 3.

Enter a set of values for the subject variable by following one of the input
methods:

<
a. Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting" value is not included as a member in the set unless it is
the sole member.

b. Press (I) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for ‘this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable. :

Press to process the cases resulting from the combinations of -the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets, :

4. Press one of the following keys to select the appropriate action: -

Return to Step 1 to specify new sets.

F10 Exit this application and return to the Wave Transformation
Application Menu.

Linear Wave Theory with Snell’s Law
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EXAMPLE PROBLEM

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this example problem are shown below.

Location Item Symbol Value Units

"Known Wave height - Hy 10.00 ft
Wave period T 7.50 sec
. Water depth dy 25.00 ft
Wave crest angle a, 10.00 deg
Cotan of nearshore cotd 100.00
slope ‘
Subject  Water depth d, 20.00 ft
Output

Results from this application are displayed on one screen. Those data include
the original input values and the following parameters (see Figure 3-1-3 for
location of calculated parameters): '

Wave Location

Item Known Deep Subject Units
Water :

Wave height 10.00 10.68 . 10.27 ft

Wave crest angle 10.00 15.00 9.12 deg

Wavelength 193.27 288.00 176.34 fit

Wave celerity 25.77 38.40 23.51 ft/sec

Group velocity - 21.46 19.20 20.31 ft/sec

Energy density 799.83 911.50 843.04  ft-1b/ft2

Energy flux - 17165.59  17500.84 17121.06 ft-Ib/sec-ft

Ursell number 23.91 39.91

Deepwater wave : 0.04 '

steepness

Linear Wave Theory with Snell’s Law 3-1-5
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Wave Transformation

Breaker parameters

Item Symbol ' Value Units
Height Hb 12_29 ft
Depth dy 15.25 1
wave crest H, = 1088
deep water

= 15.00

~

H, = 10.00
wave crest 1
; A T = 7.5 sec
¢, = 10,00 25 ft cantaur

=, . ——wave crest
Hy = 10.27 \ R

\ 20 ft contour

Figure 3-1-3. Snell’s Law Example Qutput
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IRREGULAR WAVE TRANSFORMATION (GODA'S METHOD)
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IRREGULAR

ACES User's Guide

WAVE TRANSFORMATION (GODA’'S METHOD)

DESCRIPTION

This application yields cumulative probability distributions of wave heights as
a field of irregular waves propagate from deep water through the surf zone. The
application is based on two random-wave theories by Yoshimi Goda (19735 and
1984). The 1975 paper concerns transformation of random waves shoaling over
a plane bottom with straight parallel contours. This analysis treated breaking
and broken waves and resulted in cumulative probability distributions for wave
heights given a water depth. It did not include refraction, however. The 1984
book details a refraction procedure for random waves propagating over a plane
bottom with straight parallel contours assuming a particular incident spectrum.
This ACES application combines the two approaches by treating directional
random waves propagating over a plane bottom with straight parallel contours.
This application also uses the theory of Shuto (1974) for the-shoaling calculation.
The theories assume a Rayleigh distribution of wave heights in the nearshore
zone and a Bretschneider-Mitsuyasu incident directional spectrum.

All data input for this application is done on one screen. The following list
describes the necessary input parameters with their corresponding units and range
of data recognized by this applicationt

Item _ Symbot Units Data Range
Significant deepwater wave H, ft 2.00 to 20.0
height m 061 to 6.09
Water depth d ft, m 10.00 to 5000.0
Significant wave period r, sec 400 to  16.0
Cotan of nearshore slope cot$ 30.00 to  100.0
Principal direction of incident o deg -75.00 to 75.0

wave spectrum

Irregular Wave Transformation (Goda's method) 3-2-1
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Wave Transformation

Results from this application are displayed on one screen. In addition, there is
an option (available in the Single Case Mode only) to send data to plot output
file 1 (default name PLOTDAT1.0UT). This application also generates two

screen plots. Each of these outputs is described below.

Screen Output

Results from this application are displayed on one screen, Those data include
the original input values (in final units) and the following parameters:

Ite

Significant wave height
Mean wave height
Root-mean-square wave height

Average of highest 10 percent
of all waves

Average of highest 2 percent of
all waves

Maximum wave height
Shoaling coefficient
Root-mean-square surf beat
Wave setup

Deepwater wave steepness
Effective refraction coefficient

Ratio of water depth to
deepwater wave height

Relative water depth

Plot Output File 1

Symbol

English
Units

ft
ft
ft
ft

ft

ft

ft
ft

Metric
Units

m

g8 8 B

=)

Plot output file 1 contains wave heights with their cumulative probability
distribution of exceedance for both deep water and the specified depth and is
available in Single Case Mode only. The data are written to plot output file 1
in the following format (refer to the Example Problem section for a paradigm):

Trregular Wave Transformation {Goda's method)
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Field Columns Format Data
1 1-10 F10.3 Wave height in deep water

2 11-20 F10.3 Cumulative probability distribution of
' exceedance (CDF)

3 21-30 F10.3 Wave height in water depth of interest

4 31-40 F10.3 Cumulative probability distribution of
exceedance (CDF2)

Screen Plots

This application generates two plots. These plots may be accessed by selecting
the Plot Data option (([F2)) from the Options menu on the data output screen.
The plots generated are shown in Figures 3-2-1 and 3-2-2 in the example problem
below. The first plot displayed is the cumulative probability distribution of
exceedance (CDF) versus wave height in deep water. The second plot is the
CDF versus wave height in water depth of interest.

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable.

Single Case Mode _
°  Press on the Main Menu to select Single Case Mode.

o

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Wave Transformation.

°  Press on the Wave Transformation Application Menu to select
Goda's Wave Transformation.

1. Fill in the highlighted input fields on the Goda’s Wave Transformation screen.
Respond to any corrective instructions appearing at the bottom of the screen.
Press (FL) when all data on this screen are correct.

2. All input and output data are displayed on the screen in the final system of
units. :

3. Press one of the following keys to select the appropriate action:

Irregular Wave Transformation (Goda's method) 3-2-3
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Wave Transformation

Return to Step 1 for a new case.
~ Plot the data.

Send a summary of this case to the print file or device.

§EEE

Generate a file containing plot data (cumulative probability
versus wave height). '

F10 Exit this application and return to the Wave Transformation
Application Menu,

Multiple Case Mode

> Press on the Main Menu to select Multi Case Mode.

®  Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). . Press when all data on this screen
are correct.

°  Press [F3) on the Functional Area Menu to select Wave Transformation.
°  Press on the Wave Transformation Application Menu to select

Goda’s Wave Transformation.
Move the cursor to select a variable on the Goda’s Wave Transformation

‘screen (the selected variable name blinks). The current set of values for the

variable is displayed on the right portion of the screen. When all variable
sets are correct, go to Step 3.

Enter a set of values for the subject variable by following one of the input
methods:

a. Press [R) to select random method. Enter up to 20 values constituting

a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting" value is #ot included as a member in the set unless it is
the sole member. '

b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive} at the specified
increment. :

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

Irregular Wave Transformation (Goda’s method)
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3. DPress to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of

variable sets.

4. Press one of the following keys to select the appropriate action:

Return to Step 1 to specify new sets.

F10|  Exit this application and return to the Wave Transformation

Application Menu,

NOTE: Multiple Case Mode does not generate any plot output

files or plots.

ExaMPLE PROBLEM

Input

All data input for this application is done on one screen.

corresponding units selected for this example problem are shown below.

Item Symbol Value

Significant deepwater H, 20.00
wave height

Water depth d 50.00

Significant wave period T, 8.00

Cotan of nearshore slope cotd 100.00

Principal direction of incident <) 10.00

wave spectrum

Output

Units

ft

ft

s5ec

deg

The values and

Results from this application are displayed on one screen and, if requested,
written to plot output file 1 (default name PLOTDAT1.0UT). In addition, two
plots are generated. Each of these outputs for the example problem is presented

below.

Irregular Wave Transformation (Goda's method)
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Screen Ouiput

Wave Transformation

Results from this application are displayed on one screen. Those data include
the original input values and the following parameters:

Ite

Significant wave height
Mean wave height

Root-mean-square wave
height

Average of highest 10 percent
of all waves

Average of highest 2 percent
of all waves

Maximum wave height
Shoaling coefficient
Root-mean-square surf beat
Wave setup

Deepwater wave steepness

Effective refraction
coefficient

Ratio of water depth to
deepwater wave height

Relative water depth

Symbol

_d/H,

d/L,

Subject

Deep Water Units

17.7
11.2

12.5

22.5

26.7

30.1
0.9133
0.4350

-0.0763
0.0611

0.9638

2.4655

0.1505

20.1

12.5

14.1

27.0

32.1

37.6

1.0000

0.1766

-0.0218

0.0611

20.0000

1.2212

ft

ft

ft

ft

fit

fit

ft

fit

Irregular Wave Transformation (Goda’s method)
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Plot Qutput File 1

Table 3-2-1 below is a partial listing of plot output file 1
application.

Table 3-2-1
Wave Height versus Cumulative Probability
Distribution of Exceedance

Deep Water ~ Water Depth = 50 ft
H (ft) CDF H (ft) - CDF2
0.328 0.001 0.328 0.001
0.656 0.004 0.656 0.003
0.984 0.007 0.984 - 0.007
1.312 0.011 1.312 0.012
1.640 0.017 1.640 0.018
1.968 0.023 1.968 0.026
2.296 0.030 2.296 0.034
2.624 0.039 2.624 0.044
2.952 0.048 2.952 0.055
‘ | |: . 3.280 0.058 3.280 0.067
NI i I ! i
26.240 0.970 26.240 0.995
26.568 0972 26.568 0.996
26.896 0.975 26.896 0.997
27.224 0.977 27.224 0.998
27.552 0.979 27.552 0.958
27.880 0.981 27.880 0.999
28.208 0.982
28.536 0.984
28.864 0.985
29.192 0.987
l J
33.784 0.997
34.112 0.997
34.440 0.998
34.768 0.998
35.096 0.998
35.424 0.998
35.752 0.998
36.080 0.999
36.408 0.999
36.736 0.999

Irregular Wave Transformation (Goda's method)
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Wave Transformation

Screen Plots

This application generates two plots. These plots may be accessed by selecting
the Plot Data option ((F2)) from the Options menu on the data output screen.
The plots generated for the example problem are shown in Figures 3-2-1 and
3-2-2 below. The first plot displayed is the cumulative probability distribution
of exceedance (CDF) versus wave height in deep water. The second plot is the
CDF versus wave height in water depth of interest. After viewing the first plot,
the second plot may be displayed by selecting the NEXT option in the graphics
package (see Appendix C). '

CDF

a S 18 15 Bl Er 48

28
H (FD

Figure 3-2-1. Wave Height versus Cumulative Probability Distribution of Exceedance
(Deep Water)

CDF2

Figure 3-2-2. Wave Height versus Cumulative Probability Distribution of Exceedance
{Water Depth = 50 ft)

Irregular Wave Transformation (Goda’s method)
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CoMBINED DIFFRACTION AND REFLECTION BY A VERTICAL
WeDGE

DESCRIPTION

This application estimates wave height modification due to combined diffraction
and reflection near jettied harbor entrances, quay walls, and other such structures.
Jetties and breakwaters are approximated as a single straight, semi-infinite
breakwater by setting the wedge angle to zero. Corners of docks and quay walls
may be represented by setting the wedge angle equal to 90 deg. Additionally,
such natural diffracting and reflecting obstacles as rocky headlands can be
approximated by setting a particular value for the wedge angle. Assumptions
include monochromatic, linear waves, and constant water depth.

COORDINATE SYSTEM

The coordinate system and terminology used in the diffraction and reflection by
a vertical wedge is shown in Figure 3-3-1.

- Incident Wave Ray

XY

{Location of desired calculotion)

X

Wedge Angle

. Pigure 3-3-1. Diffraction/Reflection by Vertical Wedge System

Combined Diffraction and Raeflection by a Vertical Wedge 3-3-1
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Wave Transformation

PROCEDURE

This section provides instructions for running this application in the Single Case

-and Multiple Case modes.

Single Case Mode

°  Press on the Main Menu to select Single Case Mode.

® Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct,

°. Press on the Functional Area Menu to select Wave Transformation.

°  Press on the Wave Transformation Application Area Menu to select
Combined Diffraction and Reflection by a Vertical Wedge.

In Single Case mode, this application allows two options for calculating a
modification factor and modified wave height.

° At a single location.
Upon a uniform grid.

o

From the Activity Menu, select either the Single Location or.Uniform Grid
option. These two options are desc_ribed below.

Evaluate at a Single Location

All data input for this option is done on one screen. The following list describes
the necessary input parameters with their corresponding units and range of data
recognized by this application:

Item Symbol Units Data Range

Incident Wave Height H, ft,m 0.1 to 200
Wave Period T ' sec 1 to 1000

Combined Diffraction and Reflection by a Vertical Wedge
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Water Depth ' d ft,m 0.01 to 5000

Wave Angle « deg 0 to 180
Wedge Angle deg 0 to 180
X Coordinate X - ftm -5280 to 5280
Y Coordinate ¥ ft.m -5280 to 5280

NOTE: In practice, the range for X and ¥ should be limited to
plus or minus 10 wavelengths,

When all the data have been entered press, to begin calculations. When
calculations have been completed, all input and output data are displayed on the
screen in the selected system of units. Output data include the following

parameters:
Item Symbol English Metric
Units Units
. '—.'l\
d | Wave Length L ft m
Modification Factor (ratio of )
calculated wave height to
incident wave height)
Wave Phase B rad rad
Modified Wave Height ‘ H ft . m

After data have been displayed, press one of the following keys to select the
appropriate action:

Return to Step 1 for a new case.
Send a summary of this case to the print file or device.

F10 Exit this application and return to the Activity Menu.

Combined Diffraction and Reflection by a Vertical Wedge ' 3-3-3
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Evaluate Upon a Uniform Grid

All data input for this option is done on one screen. The following list describes
the necessary input parameters with their corresponding units and range of data
recognized by this application:

Item Symbol  Units Data Range

Incident Wave Height H; ft,m 0.1 to 200
Wave Period T sec 1 to 1000
Water Depth d fem 001 to 5000
Wave Angle a deg 0 to 180
Wedge Angle deg 0 ‘to 180
X Start Coordinate - X, ft,m -5280 to 5280
X End Coordinate X ft,m -5280 to 5280
Spatial Increment (X-direction) AX 0.1 to 5280
Y Start Coordinate : Yo ft,m -5280 to 5280
Y End Coordinate Yo ft,m -5280 to- 5280
Spatial Increment (Y -direction) AY 0.1 to 5280

CAUTION: For the application to function properly, the Start
Coordinate for both the X- and Y-directions must be /ess than
the corresponding End Coordinate.

When all the data have been entered, press to begin calculations. When
calculations have been completed, all input and output data are sent to the print
file or device and also to plot output file 1 (default name PLOTDATI1.0UT).
See the section titled Plot Output File 1 for the description and format of the
contents of plot output file 1. '

After calculations have been completed, press gne of the following keys to select

the appropriate action:

Return to Step 1 for a new case.
Exit this application and return to the Activity Menu.

Combined Diffraction and Reflection by a Vertical Wedge
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Plot Output File 1

Plot output file 1 (default name PLOTDAT1.0UT) contains the Modification
Factors, Modified Wave Heights, and Wave Phase differences between the incident
and the modified waves at the grid points defined by the X and Y start and end
coordinates. Plot output file 1 is written in the following format (see Table
3-3-2 in Example Problem 3)

Field Columns Format Data
1 1-10 G103 X-coordinate
2 11-20 G10.3 Y-coordinate
3. 21-30 G10.3 Modified wave height
4 31-40 G10.3 Modification factor
5 41-50 G10.3 Wave phase difference

. Multiple Case Mode

°  Press on the Main Menu to select Multi Case Mode.

°  Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press (F3)on the Functional Area Menu to select Wave Transformation.

Press on the Wave Transformation Application Menu to select
Combined Diffraction and Reflection by a Vertical Wedge.

1. Move the cursor to select a variable on the Combined Diffraction and
Reflection by a Vertical Wedge screen (the selected variable name blinks).
The current set of values for the variable is displayed on the right portion
of the screen. When all variable sets are correct, go to Step 3.

1

2. Enter a set of values for the subject variable by following one of the input
methods:

Combined Diffraction and Reflection by a Vertical Wedge . . 3-3-5
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a. Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting” value is not included as a member in the set unless it is
the sole member, '

b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

. The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable. '

3. Press to process the cases resulting from the combinations of the sets of
data for all variables. " The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets.

4, Press gne of the following kéys to select the appropriate action:
Return to Step 1 to specify new sets.

Exit this application and return to the Wave Transformation
Application Menu,
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EXAMPLE PROBLEMS

Example 1 - Semi-Infinite Breakwater (Single Point)

Input
All data input for this application is done on one screen.

ACES Uger Guide

The wvalues and

corresponding units setected for this first example problem are shown below.

Item Symbol Yalue
Incident Wave Height H,; 2.0
Wave Period T 6.0
Water Depth d 12.0
Wave Angle a 135.0
Wedge Angle 0.0
X Coordinate X 350
Y Coordinate g -17.0

Output

Units
ft
sec
ft
deg
deg
ft
ft

Results from this application are displayed on one screen. These data include
the original input values and the following parameters (see Figure 3-3-2):

Item mbol Yalue
Wave Length . L 109.82
Modification Factor (ratio of 1) 0.58
calculated wave height to
incident wave height)
Wave Phase E] -2.58
Modified Wave Height H 1.16
Incident Wave
H =2t
T=£ seta-"&sn ‘:

Water depth = 12 ft

(0.0) ™ Semi-Infinite Brogkwater
Wedge Angle = O
Location of desired colculgtion
* (35.-17)

Units
ft

rad
ft

Figure 8-3-2. Semi-Infinite Breakwater Diffraction/Reflection Example Output

Combined Diffraction and Reflection by a Vertical Wedge
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Example 2 - 90-Deg Wedge (Single Point)

Input
All data input for this application is done on one screen. The values and
corresponding units selected for this second example problem are shown below.

Item Symbol Yalue nits

Incident Wave Height H, 5 m
Wave Period T 8 sec
Water Depth d i0 m
Wave Angle a 47 deg
Wedge Angle 90 deg
X Coordinate X -10 m
Y Coordinate ¥ -40 m
Output

Results from this application are displayed on one screen. These data include
the original input values and the following parameters (see Figure 3-3-3)

Ltem Sy_’_mbol Value Units
Wave Length L 70.88 m
Modification Factor (ratio of $ 0.60

calculated wave height to
incident wave height)

Wave Phase 2.12 rad
Modified Wave Height H 3.01 m

-

Incident Wave

Hi = 5 meters

T = 8 sec

-
{=10,-40) B
Wedge Angle = 90

Figure 3-3-3. 90-Deg Wedge Diffraction/Reflection Example Cutpub
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Input

All data input for this application is done on one screen,

ACES User Guide

Example 3 - Semi-Infinite Breakwater (Uniform Grid)

The wvalues and

corresponding units selected for this second example problem are shown below

(see Figure 3-3-4).

Item Symbol Value Units
Incident Wave Height H, 4 ft
Wave Period T 12 sec .
Water Depth d 30 ft
Wave Angle a . 52 deg
Wedge Angle 0 deg
X Start Coordinate Xo -600 ft
X End Coordinate iy 200 ft
Spatial Increment {X-direction) AX 200 ft
Y Start Coordinate Yo -440 o ft
Y End Coordinate Yo 200 ft
Spatial Increment (Y-direction) - AY 100 : ft
Incident Wave Ray
i
A

200 /  Wove Angle = 52 deg

100 -

4] L;——, ){

—100 \ -

-200 " Semi—infinite breakwater.

~300 \

“200 Uniform Grid

—-500  —400  -200

0

200

Figure 3-3-4. Semi-Infinite Breakwater Diffraction/Reflection (uniform grid)

Combined Diffraction and Reflection by a Vertical Wedge
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Output

Results from this application are sent to the print file or device (see Table 3-3-1)
and to plot output file I (default name PLOTDATI.OUT) (see Table 3-3-2).

Print File or Device

. Table 3-3-1
Combined Reflection and Diffraction by a Vertical Wedge

Incident Wave Height = 4.00 ft Wave Period = 12.00 sec
Water Depth = 30.00 ft Wavelength = 356.85 it
Wave Angle = 52.00 deg Wedge Angle = 0.00 deg
¥dxkx Modification Factors:
) x== -600.00 ~400.00 -200.00 0.00 200.00
y= 20000 " "7 oo T T 77 115 77 7777 127 7 7 ° 167 ~ = 77 188
= 100.00 1.04 1.00 0.83 0.74 0.20
y= 0.00 1.00 - 1.00 1.00 1.00 177
y= -100.00 1.04 1.03 0.86 0.46 0.23
y= -200.00 1.08 0.93 0.66 ' 0.37 0.22
y= -300.00 1.00 0.80 0.53 0.32 0.21
= -400.00 0.90 . 0.67 0.44 0.28 0.20
x= ~ 80060 T TS40000° - T Ta@d000” - T T (1011 R 20000 ~
wawes Modified Wave Heights ( £t ):
x= -800.00 -400.00 -200.00 0.00 200.00
y= 20000 ~ 7 402" 7 T 7% 456" """ BoT T 77 668 752
y= 100,00 4.17 4.00 3.33 2.96 0.81
y= 0.00 4.00 4.00 4.00 4.00 7.08
y= ~100.00 417 4.10 3.42 1.84 0.92
E ~200.00 - 4.25 3.74 2.66 ) 1.48 0.88
y= ~300.00 4.02 3.19 2.12 . 1,27 0.84
= -400.00 . 3,61 2.68 1.77 1.14 0.80
x= ~ ~-600.00° ° T T40000°° T T20000°C T T Too0” T T T 30006 T
¥*4%E% Phase Angles ( rad ):
x=. -600.00 -400.00 -200.00 0.00 200.00
y= 20000 " T eu7 " 777 -1e60 T 77 079 "7 T lgerT T 7 108 T
y= 100.00 1.18 -2.87 -0.76 0.52 2.77
¥= 0.00 -0.22 1.95 -2.17 0.00 2.18
= -100.00 -1.61 0.63 2.82 -2.22 1.64
e -200.00 -2.93 -0.68 1.34 2.22 0.60
= -300.00 2.04 -2.07 -0.27 0.42 -0.77
= -400.00 0.69 2.75 -1.94 ~1.37 -2.30
x= ~ T-600000° " " Ti4fo00” - T T-28000° 0 T oogo” "~ 7 200,00 ~ ~
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Plot Output File 1

ACES User Guide

Plot output file 1 (default name PLOTDAT1.0UT) contains at grid points defined
by the X and Y start and end coordinates the Modified Wave Heights, Modification
Factors, and Wave Phase differences between the incident and modified waves.
Table 3-3-2 is a listing of plot cutput file 1 for Example 3.

Table 3-3-2 _
Listing of Plot Output File 1 for Example Problem 3

Combined Reflection and Diffraction by a Vertical Wedge

Wedge Angle: 0

fi
-600,
-400.
~200.
0.000
200.
~600.
-400,
-200,
0.000
200.
-600.
-400.
-200.
0.000
200.
-600.
-400,
-200.
0.000
200,
-600.
-400.
-200.
0.000
200.
-600.
-400.
-200.

- (Table 3-3-2 Continued on the Next Page)

Combined Diffraction and Reflection by a Vertical Wedge

Incident Wave Angle:

ft
~400.
-400.
-400,
-400.
-400.
-300.
-300,
-800.
-300.
-300.
-200.
-200.
-200.
-200.
-200.
-100.
~100.
-100.
-100.
-100.
0.000
0.000
0.000
0.000
0.000
100.
100,
100.

ft
3.61
2.68
1.77
1.14
0.804
4.02
3.19
2.12
1.27
0.843
4.25
3.74
2.66
1.48
0.832
4.17
4.10
3.42
1.84
0.916
4.00
4,00
4.00
4.00
7.08
417
4.00
3.33

52

0.503
0.870
0.442
0.285
0.201
1.00
0.798
0.531
0.319
0.211
1.06
0.934
0.665
0.369
0.221
1.04
1.03
0.856
0.460
0.220
1.00
1.00
1.00
1.000
1.77
1.04
1.00
0.833

rad
0.690
2.76
-1.94
-1.37
-2.30
2.04
-2.07
-0.273
0.419
-0,772
-2.93
-0.684
1.34
2.22
0.599
-1.61
0.629
2.82
-2.22
1.64
-0.221
1.95
-2.17
0.000
2.18
1.18
-2.87
-0.754

3-3-11



ACES User Guide

3-3-12

Wave Transformation

(Table 3-3-2 Concluded)

0.000 100. 2.96 0.740 0.517

200. 100, 0.809 0.202 2.77
-600. 200. 4.02 1.00 2.47
-400. 200. 4.59 115 -1.60
-200. 200. 5.07 1.27 0.787
0.000 200. 6.68 1.67 -2.97

200, . 200, 7.52 1.88 -1.09
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BREAKWATER DESIGN UsiNG HupsoN AND RELATED EQUATIONS
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BREAKWATER DESIGN USING HuDpsON AND RELATED EQUATIONS

DESCRIPTION

This application provides estimates for the armor weight, minimum crest width,
armor thickness, and the number of armor units per unit area of a breakwater
using Hudson and related equations.
INPUT
All data input for this application is done on one screen. The following  list
describes the necessary input parameters with their corresponding units and range
of data recognized by this application:
Item Svymbol Units Data Range
Armor unit weight oW, 1b/ft3, N/m? 1.0 to  99999.0
Wave height ' H, ft, m - 0.1 to 100.0
Stability coefficient Kn See Table A-1, Appendix A.
Layer coefficient ka See Table A-2, Appendix A.
o Average porosity of armor P % See Table A-2, Appendix A.
i layer
e Cotangent of structure cot® 1.0 to 6.0
slope
Number of armor units n 1 to 3
comprising the
thickness of the armor
layer
OuTtPuT

Results from this application are displayed on one screen. Those data include
the original input values (in final units} and the following parameters:

Item Symbol English Metric
Units Units
Weight of an individual armor W Ib N
unit
Crest width of breakwater B ft m
Average cover layer thickness r ft m
Number of single armor units N,

per unit surface area

Al
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PROCEDURE

4-1-2

Structural Design

The bulleted items in the fallowing lists indicate potentiaily optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable.

Single Case Mode
°  Press on the Main Menu to select Single Case Mode.

¢ Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

®  Press on the Functional Area Menu to select Wave - Structure
Interaction.

¢ Press on the Structural Design Menu to select Breakwater Design
Using Hudson and Related Equations.

1. Fill in the highlighted input fields on the screen. Respond to any corrective
instructions appearing at the bottom of the screens. Press when all data
on this screen are correct or to provide access to the additional following

options (choose one):
Return to the input screen.
Display tables of suggested Ky values.
Display a table of suggested values for P and &k,

F10 Exit appliéation.

2. All output data and selected input data are displayed on the screen in the
. final system of units.

3. Press one of the following keys to select the appropriate action: -
F1 Return to Step 1 for a new case.
F3 Send a summary of this case to the print file or device.

Exit this application and return to the Structural Design Menu.

Breakwater Degign Using Hudson and Related Equations
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Multiple Case Mode

°  Press on the Main Menu to select Multi Case Mode.

® Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct. :

Press on the Functional Area Menu to select Structural Design.

Press on the Structural Design Menu to select Breakwater Design

Using Hudson and Related Equations.

1. Move the cursor to select a variable on the Breakwater Design Using Hudson
and Related Equations screen (the selected variable name blinks). The current
set of values for the variable is displayed on the right portion of the screen.
When all variable sets are correct, go to Step 3.

2. Enter a set of values for the subject variable by following one of the input
methods: _ ' .

a. Press (R) to select random method. Enter up to 20 values constituting

a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting" value is not included as a member in the set unless it is
the sole member. ,
Press @ to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment,
The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

=

3. Press to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets. _

4. Press one of the following keys to select the appropriate action:

Return to Step 1 to specify new sets.

Exit this application and return to the Structural Design Menu.
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EXAMPLE PROBLEM

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this example problem are shown below.

Type of Armor Unit: Tribar, nonbreaking wave on structure trunk [Optional

Input]

Item Symbol Value Units
Armor unit weight Wy 165.00 Ib/ft3
Wave height H; 11.50 ft
Stability coefficient Kp 10.00

Layer coefficient ko, 1.02

Average porosity of armor layer P 54.00 %
Cotangent of structure slope cot® 2.00

Number of armor units n 2

comprising the thickness of
the armor layer

Output

Results from this application are displayed on one screen. These data include
the original input values and the following parameters:

Itemn Symbol Value Units

Weight. of an individual armor /4 1.59 . tons
unit 7 ‘

Crest width of breakwater B 8.21 ft

Average cover layer thickness r 5.47 ft

Number of single armor units N, 130.30

per unit surface area
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Toe PrROTECTION DESIGN

DESCRIPTION
TFoe protection consists of armor for the beach or bottom material fronting a
structure to prevent wave scour, This application determines armor stone size
and width of a toe protection apron for vertical faced structures such as seawalls,
bulkheads, quay walls, breakwaters, and. groins. Apron width is determined by
the geotechnical and hydraulic guidelines specified in Engineer Manual
1110-2-1614. 5Stone size is determined by a methed (Tanimoto, Yagyu, and
Goda, 1982) whereby a stability equation is applied to a single rubble unit placed
at a position equal to the width of the toe apron and subjected to standing waves,

INPUT

The terminology and symbols used in this application are shown in Figures 4-2-1
and 4-2-2.

Pazslew
Sypport

Figure 4-2-1. Typical Toe Apron for Sheet-Pile Walla

K
I

Pigure 4-2-2. Typical Apron for Breakwaters

Toe Protection Design 4-2-1
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All data input for this application is done on one screen. The following list
describes the necessary input parameters with their correspondmg units and range
of data recognized by this application:

Item Symbol Units Data Range

Incident wave height H, ft, m 0.1 to 100.0

Wave period T sec 1.0 to 1000.0

Water depth at structure d, ft, m 0.1 to 200.0

Cotangent of nearshore cotd 5.0 to 10000.0
slope

Passive earth pressure K, 0.0 to 50.0
coefficient

Sheet-pile penetration d, ft, m 0.0 to 200.0
depth

NOTE: For structures without sheet piles, the values of K and
d. should be set to 0.0,

Height of toe protection ay ft, m 0.1 to 200.0
layer above mudline
Unit weight of rock Wy Ib/ft3, N/m3 1.0 to  99999.0

Results from this application are displayed on one screen. Those data include
the original input values (in final units) and the following parameters:

Item Symbol English Metric
' Units Units
Width of toe protection apron B fit m
Weight of individual armor unit W b : N
Water depth at top of toe d) ft m

protection layer

Toe Protection Design
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PROCEDURE

Toe Protection Design

ACES User's Guide

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted

instruction steps that are not applicable. '

Single Case Mode

°  Press on the Main Menu to select Single Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

®  Press on the Functional Area Menu to select Structural Design.
. °  Press on the Structural Design Menu to select Toe Protection

Design.

1. Fill in the highlighted input fields on the screen. Respond to any corrective
instructions appearing at the bottom of the screens. Press when all data
on this screen are correct.

2. All output data and selected input data are displayed on the screen in the
final system of units.

3. Press one of the following keys to select the appropriate action:
Return to Step 1 for a new case.
Send a summary of this case to the print file or device.

F10 Exit this application and return to the Structural Design Menu.

Maultiple Case Mode

®  Press on the Main Menu to select Multi Case Mode.

° Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Structural Design.

°  Press on the Structural Design Menu to select Toe Protection
Design.
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Move the cursor to select a variable on the Toe Protection Design screen (the
selected variable name blinks). The current set of values for the variable is
displayed on the right portion of the screen. When all variable sets are
correct, go to Step 3.

Enter a set of values for the subject variable by following one of the input
methods:

a. Press R) to select random method. Enter up to 20 values constituting
a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set, The
"delimiting" value is not included as a member in the set unless it is
the sole member. ;

b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment,

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing (F1) to allow respecification of the data for the
subject variable,

Press (F1) to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets.

4. Press one of the following keys to select the appropriate action;

Return to Step 1 to specify new sets.
Exit this application and return to the Structural Design Menu.

Toe Protection Design
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EXAMPLE PROBLEMS

Toe Protection Design

Example 1 - Toe Proiection for a Bulkhead
Input

ACES User’s Guide

All data input for this application is done on one screen. The values and
corresponding units selected for this first example problem are shown below.

Item Symbol ~ Value
Incident wave height H; 5.00
Wave period T 12.00
Water depth at structure dg 20.00
Cotangent of nearshore slope cotd 100.00
Passive earth pressure K, 1.50
coefficient ‘ .
Sheet-pile penetration depth de . 10.00
Height of toe protection hy, 4.50
layer above mudline
Unit weight of rock W, 165.00
Ouiput

Units

ft
sec
ft

ft
ft

Ib/fts

Results from this application are displayed on one screen. Those data include
the original input values and the following parameters (see Figure 4-2-3 for

location of parameters):

Item Symbol Value
Width of toe protection apron B 15.00
Weight of individual armor unit 14 12.99
Water depth at top of toe d, 15.50

protection layer

20.0

o

d

A
hy = 4.5 /ﬁ saron

~—

Figtire 4~2-3. Toe Protection for Bulkhead Example Output

Units
ft
Ib
ft
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Example 2 - Toe Protection for a Vertical Breakwater

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this example problem are shown below.

Item Svmbol Value Units
Incident wave height H; 5.00 ft
Wave period T 12.00 sec
Water depth at structure dy 20.00 ft
Cotangent of nearshore slope cotd 100.00
Passive earth pressure K, 0.00
coefficient
Sheet-pile penetration depth de 0.00
Height of toe protection hy 4.50 ft
layer above mudline
Unit weight of rock Wy 165.00 Ib/ft3
Quiput

Results from this application are displayed on one screen. Those data include
the original input values and the following parameters (see Figure 4-2-4 for
location of parameters):

Item Symbol Value Units
Width of toe protection apron B 10.00 ft
Weight of individual armor unit W 4.836 1b
Water depth at top of toe dy 15.50 ft

protection layer

-/
|

8=10

Apmn
rar i,

A A i - LT T LA B G AT B

Figure 4-2-4. Toe Protection for Vertical Breakwater Example Qutput
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NoNBREAKING WAVE FORCES AT VERTICAL WALLS

DESCRIPTION

This application provides the pressure distribution and resultant force and moment
loading on a vertical wall caused by normally incident, nonbreaking, regular
waves as proposed by Sainflou {1928), Miche (1944), and Rundgren (1958). The
results can be used to design vertical structures in protected or fetch-limited
regions when the water depth at the structure is greater than about 1.5 times the

- maximum expected wave height. Both the Sainflou and Miche-Rundgren theories
are used by this application to determine wave-induced pressure distribution on
a vertical wall. Sainflou’s theory is more appropriate for measuring results of
long, nonbreaking waves of low steepness, but it overpredicts as the waves become
steeper. The Miche-Rundgren theory provides more accurate results for steep,
nonbreaking waves, but the theory begins to overpredict as the wavelength is
increased. Given wave properties and a wave reflection c¢oefficient, this
application presents results of each theory with a recommendation of using results
from the theory giving lower values for force and moment. This application
provides the same results as found using the design curves given in Chapter 7
of the SPM (1984).

INPUT

The terminology used to define wave forces at vertical walls is shown in Figure
4-3-1.

— Crest of Clopetis Incident Wave
/\ -
x Mean Level
FAEAY { ol c?le;
f Cl i
;, E.‘ i of Clape 7
4 N H
: N e 1+ X)H i
w
SWL Z

l

iﬂ.
<
Q

Trough aof
Clapotis

Figure 4-3-1. Nonbreaking Waves at Vertical Walls
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All data input for this application is done on one screen. The following list
describes the necessary input parameters with their corresponding units and range
of data recognized by this application:

Item Symbol Units Data Range

Depth for SWL d ft, m 0.1 to 200.0

Incident wave height - H, ft, m 0.1 to 100.0

Wave period T sec 1.0 to 100.0

Wave reflection coefficient X ' 0.9 to 1.0

Cotangent of nearshore cotd 50 to 100000
slope

Results from this application are displaved on one screen. In addition, there is
an option (available in Single Case Mode only) to send data to a plot output file
(default name PLOTDAT1.0UT). This application also generates four screen
plots. Each of these outputs is described below.

Screen Output

Results from this application are displayed on one screen. Those data includes
the original input values (in final units) and the following parameters at the
wave crest and trough for both the Miche-Rundgren and Sainflou methods:

Item Svymbol English Metric
Units Units
Wave crest and trough positions ft m
at wall {measured from the '
bottom)
Integrated wave force Ib/ft n/m
Integrated moment about base Ib-ft/ft n-m/m

Also displayed on the screen is a recommendation to use results from the method
yielding the lower values for force and moment.

Nonbreaking Wave Forces at Vertical Walls
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Plot Output File 1

Plot output file 1 contains the Miche-Rundgren and Sainflou pressure distribution
for both the wave crest and trough at the wall and is written in the following
format (see Table 4-3-1 in the example problem):

Field Columns Format Data

—

1-3 13 Point Counter

2 5-14 F10.2  Elevation

3 19-28 F10.2 Wave Pressure

4 33-42 F10.2 Hydrostatic Pressure

5 50-59 Fi0.2 Wave and Hydrostatic .Pressure

Screen Plots

This application generates four plots showing pressure distribution for both the
Miche-Rundgren and Sainflou methods with the wave crest and trough at the
wall. Three curves per plot are plotted including the individual wave and
hydrostatic pressure and the sum of the wave and hydrostatic pressure (see Figures
4-3-2 through 4-3-5 in the example problem).

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable.

Single Case Mode
°  Press on the Main Menu to select Single Case Mode.

® Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Structural Design.

Nonbreaking Wave Forces at Vertical Walls 4-3-3
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®  Press on the Structural Design Menu to select Nonbreaking Wave
Forces at Vertical Walls.

1. Fillin the highlighted input fields on the Nonbreaking Wave Forces at Vertical
Walls screen. Respond to any corrective instructions appearing at the bottom
of the screen. Press when all data on this screen are correct.

2. All input and output data are displayed on the screen in the final system of
units.

3. Press one of the following keys to select the appropriate action:

Return to Step 1 for a new case,

Plot pressure data.

Send a summary of this case to the print file or device.
Generate a file containing the plot data (Plot Qutput File 1).

F10 Exit this application and return to the Structural Design Menu,

Multiple Case Mode
°  Press on the Main Menu to select Multi Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Structural Design,

¢ Press on the Structural Design Menu to select Nonbreaking Wave
Forces at Vertical Walls.

1. Press (F1) to enter Multi Case data entry mode.

2. Move the cursor to select a variable on the Nonbreaking Wave Forces at
Vertical Walls screen (the selected variable name blinks). The current set of
values for the variable is displayed on the right portion of the screen, When
all variable sets are correct, go to Step 3. :

3. Enter a set of values for the subject variable by following one of the input
methods:

a. Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (ane in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields

4-3-4 Nonbreaking Wave Forces at Vertical Walls
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contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting"” value is not included as a member in the set unless it is
the sole member.

b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

4. Press to process the cases resulting from the combinations of the sets of

data for all variables. The summary of each case will be sent to the print

. : file or device. The screen will display the total number of cases to be

[ processed as well as report progress. Errors are reported at the bottom of

) ' the screen and are corrected by pressing to allow respecification of
variable sets.

5. Press one of the following keys to select the appropriate action:

Return to Step 1 to specify new sets.

Exit this application and return to the Structural Design Menu.

NOTE: Muitiple Case Mode does not generate any plot output
files or plots.

Nonbreaking Wave Forces at Vertical Walls 4-3-5
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EXAMPLE PROBLEM

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this example problem are shown below.

Item Symbol Value Units
Depth for SWL d 15.0 ft
Incident wave height H, 8.0 ft
Wave period T 10.0 sec
Wave reflection coefficient X 1.0

Cotangent of nearshore slope cotd 100.0

Output

Results from this application are displayed on one screen and, if requested (in
Single Case only), written to plot output file 1. In addition, four plots are
generated. Each of these outputs for the example problem is presented below.

Screen Qutput

Results from this application are displayed on one screen. - Those data include
the original input values and the following parameters:

MICHE-RUNDGREN SAINFLOU
Wave Position at Crest Trough Crest Trough Units
Wall
Hgt above Bottom 32.95 1695 32.95 1695 ft
Integrated Force| 28683.39] 7121.92| 17724.17 2323.04| Ib/ft
Integrated Moment| 306958.40| 38825.47| 148008.60 7214.73 1 1b-ft/ft
about Base )

NOTE: Sainflou results are recommended for this case.

4-3-6

Nonbreaking Wave Forces at Vertical Walls



O
1)

Structural Design

Plot Output File

1

ACES User’s Guide

Table 4-3-1 below is a partial listing of plot output file 1 (default name

PLOTDAT1.0UT) generated by this application for the example problem.

Table 4-3-1
Partial Listing of Plot Output File 1 for Example Problem

Miche-Rundgren Pressure Distribution

Crest at Wall (Figure 4-3-2)

Elevation Wave
(ft) Pressure
(1b/f12)
1 -15.00 871.49
2 -14.65 871.52
3 -14.30 871.62
4 -13.95 871.78
5 -13.60 872.01
6 -13.25 872.30
7 -12.90 872.65
8 -12.55 873.07
9 -12.20 873.56
1 L) l
83 14.79 152.88
84 15.18 133.71
85 15.57 114.56
86 15.96 95.43
87 16.36 76.31
88 16.75 57.21
89 17.15 38.13
90 17.55 19.06
91 17.95 0.00

Nonbreaking Wave Forces at Vertical Walls

Hydrostatic
Pressure
(Ib/ft2)

959.79
937.40
915.00
892.60
870.20
847.79
825.39
802.97
780.56
I
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wave &
Hydrostatic
Pressure
(1b/ft2)

1831.28
1808.92
1786.62
1764.38
1742.21
1720.09
1698.04
1676.05
- 1654.12
!
152.88
133.71
114.56
95.43
76.31
57.21
38.13
15.06
0.00

(Table 4-3-1 Continued on the Next Page)
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(Table 4-3-1 Continued)
Miche-Rundgren Pressure Distribution
Trough at Wall (Figure 4-3-3)

Elevation Wave Hydrostatic Wave &
(ft) Pressure Pressure Hydrostatic

(1b/ft2) (1b/1t2) Pressure
(ib/ft2)
1 -15.00 -465.53 959.79 494,26
2 -14.82 -459.31 948.41 489.10
3 -14.64 -453.10 937.02 483.92
4 -14.47 -446.90 925.64 478.74
5 -14.29 -440.71 914.25 473.54
6 -14.11 -434.53 902.86 468.33
7 -13.93 -428.35 891.47 463.11
8 -13.75 -422.19 880.07 457.89
9 -13.58 ~-416.03 868.68 452.65

J J J 1 1
83 0.29 45.25 0.00 45,25
84 0.50 39.59 0.00 39.59
85 0.70 33.94 0.00 33.94
86 0.91 - 28.28 0.00 28.28
87 1.11 22.63 0.00 22.63
&8 1.32 16.97 0.00 16.97
8% 1.53 11.31 0.00 11.31
90 1.74 5.66 0.00 5.66
91 1.95 0.00 0.00 0.00

Sainflou Pressure Distribution
Crest at Wall (Figure 4-3-4)
Elevation . Wave Hydrostatic Wave &
(fo) Pressure Pressure Hydrostatic

(1b/ft2) (Ib/ft2) Pressure
(1b/ft2)
1 -15.00 465.53 959.79 1425.32
2 -14.73 466.96 942.20 1409.16

(Table 4-3-1 Continued on the Next Page)
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{(Table 4-3-1 Continued)

3 -14.45 468.40 924.61 1393.00
4 -14.18 469.85 907.02 1376.86
5 -13.90 471.31 889.42 1360.73
6 -13.63 472.78 871.83 1344.61
7 -13.35 47427 854.23 1328.50
8 -13.08 475.76 836.63 1312.40
9 -12.80 477.27 §19.03 1296.31
1 l J 1 1
83 7.94 125.38 0.00 125.38
84 8.23 109.71 0.00 109.71
35 8.52 94.03 0.00 94.03
36 8.81 78.36 0.00 78.36
87 9.10 62.69 0.00 62.69
38 9.39 47.02 0.00 47.02
89 9.69 31.34 0.00 31.34
90 9.98 1567 0.00 15.67
. 91 17.95 0.00 10.00 0.00
|
| n
Sainflou Pressure Distribution
Trough at Wall (Figure 4-3-5)
Elevation Wave Hydrostatic Wave &
(ft) Pressure Pressure Hydrostatic
(1b/ft2) (Ib/fi2) Pressure
(Ib/ft2)
1 -15.00 -465.53 959.79 494.26
2 -14.90 -464.11 953.21 489.10
3 -14,79 -462.71 946.63 483.92
4 -14.69 -461.32 940.05 478.74
5 ~-14.59 -459.,93 933.47 473.54
6 -14.49 -458.56 926.89 468.33
7 -14.38 -457.20 920.31 463.11
8 -14.28 -455.85 913.73 457.89
9 -14.18 -454.51 907.15 452.65
J ] 1 i d

(Table 4-3-1 Continued on the Next Page)
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(Table 4-3-1 Concluded)

83 -6.56 -374.30
84 -6.45 -373.33
85 -6.35 -372.37
86 -6.25 -371.41
87 -6.14 -370.45
88 -6.04 -369.48
86 -5.94 -368.52
90 -5.83 -367.55
91 1.95 0.00
Screen Plot

419.54 45.25
412.93 39.59
406.31 33.94
399.69 28.28
393.07 22.63
386.45 16.97
379.83 11.31
373.21 5.66

0.00 0.00

This application generates four plots. The plots may be accessed from the
Nonbreaking Wave Forces on Vertical Walls Plot Selection Menu, which appears
when the Plot Pressure Data option ([F2)} from the input screen is requested.
To access a plot, move the cursor (using the arrow keys) to the desired plot and
press (Appendix C describes options to customize plots.) The plots generated

for this example problem are shown below.
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Figure 4-3-2, Miche-Rundgren Pressure Distribution - Crest at Wall
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RusBLE-MoOUND REVETMENT DESIGN

DESCRIPTION
Quarrystone is the most commonly used material for protecting earth
embankments from wave attack because, where available, high-quality stone
provides a stable and unusually durable revetment armor material at relatively
low cost. This ACES application provides estimates for revetment armor and
bedding layer stone sizes, thicknesses, and gradation characteristics. Also
calculated are two values of runup on the revetment, an expected extreme and
a conservative runup value,

INPUT
All data input for this application is done on one screen. The following list

- describes the necessary input parameters with their corresponding units and range
of data recognized by this application:
Item Symbol Units Data Range
Significant wave height H, ft, m 0.1 to 100.0
Significant wave period T, sec i.0 to 1000.0
Cotangent nearshore slope cotd 5.0 to  10000.0
Water depth at toe of dg ft, m 0.1 to 200.0
revetment
Cotangent of structure cotd 2.0 to 6.0
slope

Unit weight of rock Wy 1b/ft3, N/m3 1.0 to  99999.0
Permeability coefficient P 0.05 to 0.6
Damage level iy 2 to 17

QutPuT

Results from this application are displayed on one screen. The results include
the armor and filter layer thicknesses, stone size gradations (weight and size),
and an expected extreme and conservative runup on the riprap revetment.

Item Symbol English Metric
Units Units
Weight of individual armor and W b N
filter stone
Armor/filter layer thickness r ft m
Runup (expected maximum and R ft m

conservative)

Rubble-Mound Revetment Design 4-4-1
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PROCEDURE

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable. '

Single Case Mode
°  Press on the Main Menu to select Single Case Mode.

=)

Fill in the highlighted inbut fields on the General Specifications screen
{or leave the default values). Press when all data on this screen
are.correct.

°  Press on the Functional Area Menu to select Structural Design.
° Press on the Structural Design Menu to select Rubble-Mound
Revetment Design.

1. Fill in the highlighted input fields on the screen. Respond to any corrective
instructions appearing at the bottom of the screens. Press when all data
on this screen are correct.

2. All output data are displayed on the screen in the final system of units.

Press one of the following keys to select the appropriate action:

Return to Step 1 for a new case.
Send a summary of this case to the print file or device.

Fl10 Exit this application and return to the Structural Design Menu.

Multiple Case Mode
°  Press on the Main Menu to select Multi Case Mode.

o

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Structural Design.

°  Press on the Structural Design Menu to select Rubble-Mound
Revetment Design.
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Move the cursor to select a variable on the Rubble-Mound Revetment Design
screen (the selected variable name blinks). The current set of values for the
variable is displayed on the right portion of the screen. When all variable
sets are correct, g0 to Step 3.

Enter a set of values for the subject variable by following one of the input
methods:

a. Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting" value is #of included as a member in the set unless it is
the sole member,

b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

Press to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets. '

Press one of the following keys to select the appropriate action:
Return to Step 1 to specify new sets.
F10 Exit this application and return to the Structural Design Menu.,

Rubble-Mound Revetment Design 4-4-3
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ExAMPLE PROBLEM

Input

Structural Design

All data input for this application is done on one screen. The values and
corresponding units selected for this example problem are shown below.

Item Symbeol Value Units
Significant wave height H, 5.0 fit
Significant wave period T, 10.0 sec
Cotangent nearshore slope cotd 100.0

Water depth at toe of revetment dy 9.0 ft
Cotangent of structure slope cot® 2.0

Unit weight of rock | W, 165.0 Ib/ft3
Permeability coefficient P 0.1

Damage level . S 20

Output

Results from this application are displayed on one screen. The results include
the armor and filter layer thicknesses, stone size gradations (weight and size),
and an expected extreme and conservative runup on the riprap revetment.

4-4-4

ARMOR LAYER Thickness = 4.95 ft

PERCENT LESS WEIGHT DIMENSION
THAN BY WEIGHT (Ibs) (ft)
0.00 313.08 1.24
15.00 1001.84 1.82
50.00 2504.61 2.48
85.00 4909.04 3.10
100.00 10018.44 3.93

FILTER LAYER Thickness = 1.24 ft

PERCENT LESS WEIGHT DIMENSION
THAN BY WEIGHT (lbs) - (ft)
0.00 ‘ 0.82 0.17
15.00 1.38 0.20
50.00 4.65 0.30
85.00 15.65 0.46
100.00 26.35 0.54

IRREGULAR WAVE RUNUP
EXPECTED MAXIMUM = 1096 ft
CONSERVATIVE = 13.79 ft

Rubble-Mound Revetment Design
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IRREGULAR WAVE RuNuP ON BEACHES

DESCRIPTION

INPUT

OurpPuT

This application provides an approach to calculate runup statistical parameters
for wave runup on smooth slope linear beaches. To account for permeable and
rough slope natural beaches, the present approach needs to be modified by
multiplying the results for the smooth slope linear beaches by a reduction factor.
However, there is no guidance for such a reduction due to the sparcity of good
field data on wave runup. The approach used in this ACES application is based
on existing laboratory data on irregular wave runup (Mase and Iwagaki, 1984;
Mase, 1989).

All data input for this application is done on one screen. The following list
describes the necessary input parameters with their corresponding units and range
of data recognized by this application:

Ttem Symbol Units Data Range

Deepwater significant wave Hg, ft, m 0.1 10 100.0
height '

Peak energy wave period T sec 0.1 to 100.0

Cotangent of foreshore cot® 0.1 to 100.0
slope

Results from this application are displayed on one screen. Those data include
the original input values (in final units) and the following parameter:

Item Svmbol  English Metric
nit; Units

Runup

Maximum runup Ry ft m

Runup exceeded by 2 percent of the runups R, ft m

Irregular Wave Runup on Beaches 5-1-1
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Average of the highest one-tenth of the Ris0 ft m
runups

Average of the highest one-third of the Ry ft m
runups

ft m

]

Average runup

PROCEDURE

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from varipus menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable.

-Single Case Mode

°  Press on the Main Menu to select Single Case Mode.

®  Fill in the highlighted input fields on the General Specifications screen
{or leave the default values). Press when all data on this screen
are correct, -

°  Press on the Functional Area Menu to select Wave Runup,

Transmission, and Overtopping.

Press (F1) on the Wave Runup', Transmission, and Overtopping

Application Menu to select Irregular Wave Runup on Beaches.

1. Fill in the highlighted input fields on the Irregular Wave Runup on Beaches

screen, Respond to any corrective instructions appearing at the bottom of
the screen, Press when all data on this screen are correct,

2. All input and output data are displayed on the screen in the final system of
units.

3. Press one of the following keys to select the appropriate action:
Return to Step 1 for a new case,

Send a summary of this case to the print file or device.

Exit this application and return to the Wave Runup,

Transmission, and Overtopping Menu.

5-1-2 Irregular Wave Runup on Beaches
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Multiple Case Mode
°  Press on the Main Menu to select Multi Case Mode.

o

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Wave Runup,
Transmission, and Overtopping.

Press on the Wave Runup, Transmission, and Overtopping
Application Menu to select Irregular Wave Runup on Beaches.

I. Move the cursor to select a variable on the Irregular Wave Runup on Beaches
screen (the selected variable name blinks). The current set of values for the
variable is displayed on the right portion of the screen. When all variable

~ sets are correct, go to Step 3.

2. Enter a set of values for the subject variable by following one of the input
methods:

a. Press [R) to select random method. Enter up to 20 values constituting
a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting" value is not included as a member in the set unless it is
the sole member.

b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units, When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

3. Press to process the cases resulting from the combinations of the sets of

data for all variables. The summary of each case will be sent to the print
file or device, The screen will display the total number of cases to be
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processed as well as report progress.

Wave Runup, Transm{ssion, and Overtopping

Errors are reported at the bottom of

the screen and are corrected by pressing to allow respecification of

variable sets.

F1

F10

Press one of the following keys to select the appropriate action;
Return to Step 1 to specify new sets.

Exit this application and return to the Wave Runup,

Transmission, and Overtopping Menu.

ExAMPLE PROBLEM

5-1-4

Input

All data input for this application is done on one screen.

The values and

corresponding units selected for this first example problem are shown below,

Item

Deepwater significant wave
height

Peak energy wave period
Cotangent of foreshore slope

Output

Symbol Yalue Units
Hg, 4.60 ft
Ty 9.50 sec
cot® 13.00

Results from this application are displayed on one screen. Those data include
the original input values and the following parameters:

Item

Maximum runup

Runup exceeded by 2 percent of
the runups

Average of the highest
one-tenth of the runups

Average of the highest
one-third of the runups

Average runup

Symbol Yalue Units
R max 8.74 fit
R, 7.11 ft
Ri/10 6.50 ft
Ri3 5.29 ft
R 3.38 ft

Irregular Wave Runup on Beaches
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WavE RuNuP AND OVERTOPPING ON IMPERMEABLE STRUCTURES

DESCRIPTION

This application provides estimates of wave runup and overtopping on rough
and smooth slope structures that are assumed to be impermeable. Run-up heights
and overtopping rates are estimated independently or jointly for monochromatic
or irregular waves specified at the toe of the structure. The empirical equations
suggested by Ahrens and McCartney (1975), Ahrens and Titus (1985), and Ahrens
and Burke (1987) are used to predict runup, and Weggel (1976) to predict
overtopping. Irregular waves are represented by a significant wave height and
are assumed to conform to a Rayleigh distribution (Ahrens, 1977). The
overtopping rate is estimated by summing the overtopping contributions from
individual runups in the distribution.

INPUT
The terminology used to define wave runup is shown in Figure 5-2-1.

RN KRR OSSR

Figure 5-2-1. Wave Runup and Cvertopping

All data input for this application is done on one screen. The following list
describes the necessary input parameters with their corresponding units and range
of data recognized by this application:

Wave Runup and Overtopping on Impermeable Structures 5-2-1
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5-2-2
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Mandatory Item Symbol Units Data Range

Incident wave height H; ft, m 0.1 to 100.0
Wave period T SeC 1.0 to 1000.9
Cotan of nearshore slope cot ¢ 5.0 to 10000.0
Water depth at structure dy ft, m 0.1 to 200.0

toe
Cotan of structure slope cot © 0.0 to 30.0
NOTE: For vertical walls, specify 0.0.
Structure height above toe by ft, m 0.0 to 200.0

The above input variables are mandatory. In addition, the following input
variables are required under the specified circumstances:

Item Symbol Source

Rough slope runup T

Empirical coefficient a See Table A-3 of Appendix A

Empirical coefficient b for suggested values.

Qvertopping

Empirical coefficient . See Figures T-24 to 7-34 in the

Empirical coefficient g% SPM (1984).

Item : Symbol Units Data Range

Onshore wind velocity U kn, ft/sec 0.0 to 200.0
mph, m/sec, kph

Wave runup (if known) R ft, m 0.0 to 100.0

NOTE: For irregular waves, substitute the following:

Incident significant wave height (H,) for
Peak wave period (Tp) for

=~ =
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OuTPuT
Results from this application are displayed on one screen, Those data include
the original input values (in final units) and the following parameters:
Ite Symbol English Metric
Units Units
monocchromatic irregular
waves waves
Deepwater
Wave height Hy Hyy ft m
Relative height dy/Hy dy/Hgg
Wave steepness Hy/gT? H,/gT?
Runup R(if requested) R, ft m
Overtopping rate Q(if requested) 0 ft3/sec-ft  m3/sec-m
The deepwater wave parametérs are provided as an aid to determining the
empirical overtopping coefficients from the referenced figures in the SPM (1984).
PROCEDURE

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable,

Single Case Mode

°  Press on the Main Menu to select Single Case Mode.

°  Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct. : :

°  Press on the Functional Area Menu to select Wave Runup,
Transmission, and Overtopping.

°  Press on the Wave Runup, Transmission, and Overtopping
Application Menu to select Wave Runup and Overtopping on
Impermeable Structures. '

°  Onthe Wave Runup and Overtopping on Impermeable Structures Menu,
press one of the following:

—_—
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Selections for Monochromatic Waves

Estimate runup on rough slope structures.

Estimate runup on smooth slope structures.

or Estimate overtopping rate with a known run-up value.

Estimate both runup and overtopping rate on rough slope
structures.

Estimate both runup and overtopping rate on smooth slope

structures,

Selections for Irregular Waves
or Estimate overtopping rate with a known run-up value.

1. Fill in the highlighted input fields on the Wave Runup and Overtopping on
Impermeable Structures screen. Respond to any corrective instructions
appearing at the bottom of the screen. Press when all data on this screen
are correct.

NOTE: If the selected case involved the computation of rough
slope runup, may be pressed to provide access to the
additional following options (choose one):

Return to the input screen.

Display a table of suggested rough slope run-up empirical
coefficients (2 and £). If this option is selected, these
coefficients must be entered in the designated fields of the
display screen. The data thus given will be transferred back
to (and displayed on) the main input screen when is
pressed.

F10 Exit the application.

2. All input and output data are displayed on the screen in the final system of
units.

3. Press one of the following keys to select the appropriate action:
Return to Step 1 for a new case.
Send a summary of this case to the print file or device.

Exit this application and return to the Wave Runup,
Transmission, and Overtopping Menu,

5-2-4 _ Wave Runup and Overtopping on Impermeable Structures
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Multiple Case Mode

Run-up values are provided in this operational mode, but overtopping rates are
excluded because of possible functional dependencies between incident wave
conditions, structure slope, and the empirical overtopping coefficients. Single
Case or Batch Modes may be used to process cases providing overtopping rates.

Press on the Main Menu to select Multi Case Mode,

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

Press on the Functional Area Menu to select Wave Runup,
Transmission, and Overtopping.

Press on the Wave Runup, Transmission, and Overtopping
Application Menu to select Wave Runup and OQvertopping on
Impermeable Structures.

On the Wave Runup and Overtopping on Impermeable Structures Menu,
press one of the following:

Estimate runup on rough slope structures.

NOTE: Selection of this option will display the
table of suggested rough siope run-up empirical
coefficients (g and b). Fill in the highlighted input
fields with the values for these items, and press
to resume input on the main input screen, or
press to exit the application.

' Estimate runup on smooth slope structures.

1. Move the cursor to select a variable on the Wave Runup and Overtopping
on Impermeable Structures screen (the selected variable name blinks). The
current set of values for the variable is displayed on the right portion of the
screen. When all variable sets are correct, go to Step 3.

2. Enter a set of values for the subject variable by'following one of the input
methods:

a.

Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting” value, which "delimits" or "ends" the set. The
"delimiting" value is #ot included as a member in the set unless it is
the sole member.

Wave Runup and Overtopping on Impermeable Structures 5-2-5
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b. Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for- this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

Press to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets.

4. Press one of the following keys to select the appropriate action:

Return to Step 1 to specify new sets.

F10 Exit this application and return to the Wave Runup,
Transmission, and Overtopping Menu,

Wave Runup and Overtopping on Impermeable Structures
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ExAMPLE PROBLEMS

Example 1 - Monochromatic Wave - Rough Slope Runup (Riprap)

Input

Item Symbol Vatue Units
Incident wave height , H; 7.50 ft
Wave period T 10.00 sec
Cotan of nearshore slopé cot 100.00

Water depth at structure toe dg 12.50 ft
Cotan of structure slope cot © 3.00

Structure height above toe hy 20.00 ft

Rough slope run-up item

Empirical coefficient a 0.956
Empirical coefficient b 0.398
Output
Item : Symbol Yalue Units
Deep water
Wave height Hy 6.386 ft
Relative height dy/Hy 1.957
Wave steepness Hy/gT? 0.002
Runup R 9.421 ft

Wave Runup and Overtopping on Impermeable Structures 5-2-7
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Example 2 - Monochromatic Wave - Smooth Slope Runup

Input

Item

Incident wave height

Wave period

Cotan of nearshore slope
Water depth at structure toe
Cotan of structure slope

Structure height above toe

Output

Item

Deep water
Wave height
Relative height

Wave steepness
Runup

Symbol Value
H; 7.50

T _ 10.00
cot b 100.00
dg 12,50
cot © 3.00
hy 20.00
Symbol Yalue
Hy 6.386
d,/Hy 1.957
Hy/gT? 0.002
R - 21.366

Units
fit

sec

ft

ft

Units

ft

ft

Wave Runup and Overtopping on Impermeable Structures
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Example 3 - Monochromatic Wave - Rough Slope Overtopping

Input

Item Symbol Yalue Units
Incident wave height H; 7.50 ft
Wave period T .10.00 sec
Cotan of nearshore slope cot ¢ 100.00

Water depth at structure toe dg 12.50 ft
Cotan of structure slope ' cot © 3.00

Structure height above toe hy . 20.00 ft

Overtdpging item

Empirical coefficient a 0.076463
(computed)
Empirical coefficient 0% 0.025
Onshore wind velocity U 35.000 kn
Wave runup (if known) R 15.000 ft
Output
Item Svmbol Value Units
Deep water
Wave height Hy 6.386 ft
Relative height d,/H, 1.957
Wave steepness Hy/gT? 0.001985
QOvertopping rate Q 3.565 ft3/sec-ft

Wave Runup and Overtopping on Impermeable Structures 5-2-9
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Example 4 - Monochromatic Wave - Smooth Slope Overtopping

Input

Item Symbol Yalue Units
Incident wave height H; 7.50 ft
Wave period T 10.00 sec
Cotan of nearshore slope cot & 100.00

Water depth at structure toe d, 12.50 fit
Cotan of structure slope  cot® 3.00

Structure height above toe hg 20.00 ft

Overtopping item

Empirical coefficient a 0.076463
(computed)
Empirical coefficient 2% 0.025
Onshore wind velocity U 35.000 kn
Wave runup (if known) R 20.000 ft
Output
Item Symbol Yalue Units
Deep water
Wave height Hy 6.386 ft
Relative height dg/Hy 1.957
Wave steepness Hy/gT? 0.001985
Overtopping rate Q 5.368 ft3/sec-ft
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Example 5 - Monochromatic Wave - Rough Slope Runup and Overtopping

(Riprap)

Input

Item Symbol _ Value Units
Incident wave height H; 7.50 ft
Wave period T 10.00 sec
Cotan of nearshore slope cot ¢ 100.00

Water depth at structure toe dyg 12.50 ft
Cotan of structure slope cot © 3.00

Structure height above toe By 20.00 ft

Rough slope run-up item

Empirical coefficient a 0.956
Empirical coefficient b 0.398
U Qvertopping item
Empirical coefficient a 0.076463
(computed)
Empirical coefficient 2% 0.025
Onshore wind velocity U 35.000 kn
Output
Item Symbol Value Units
Deep water
Wave height Hy 6.386 ft
Relative height dy/Hy 1.957
Wave steepness Hy/gT? 0.001985
Runup R 9.421 ft
Overtopping rate Q 0.829 ft3/sec-ft

Wave Runup and Overtopping on Impermeable Structures ' 5-2-11
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Example 6 - Monochromatic Wave - Smooth Slope Runup and Overtopping

Input
Item Symbol Value Units
Incident wave height H; 7.50 ft
Wave period T 10.00 sec
Cotan of nearshore slope cot P 100.00
Water depth at structure toe d, 12.50 fit

- Cotan of structure slope cot © 3.00
Structure height above toe kg 20.00 ft

Overtopping item
Empirical coefficient a 0.076463

(computed)
Empirical coefficient Q% 0.025
Onshore wind velocity U . 35.000 kn
Output
Item Symbol Value Units
Deep water
Wave height H, 6.386 ft
Relative height do/Hy 1.957
Wave steepness Hy/gT? 0.001985
Runup R 21.366 ft
Overtopping rate Q 5.771 ft3/sec~ft
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Example 7 - Irregular Wave - Rough Slope Runup and Overtopping (Riprap)

Input

Item

Incident wave height

Wave period

Cotan of nearshore slope
Water depth at structure toe
Cotan of structure slope

Structure height above toe

Rough slope run-up jtem
Empirical coefficient

Empirical coefficient

Overtopping item

Empirical coefficient
(computed)

Empirical coefficient

Onshore wind velocity

Output

Item

Deep water
Wave height

Relative height
Wave steepness
Runup

Overtopping rate

Wave Runup and Overtopping on Impermeable Structures

Symbol Value
H, 7.50

T 10.00

cot ¢ 100.00
dg 12.50

cotf © 3.00
hy 20.00
0.956

0.398

a 0.076463
Q% 0.025

U 35.000
Symbol Value
Hgy 6.386
dg/Hgy 1.957
Hy/gT? 0.001985
R, 9.421

0 0.287

ft

ft

kn

ft
ft3/sec-ft
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Example 8 - Irregular Wave - Smooth Slope Runup and Overtopping

Input

Item

Incident wave height

'Wave period -
Cotan of nearshore slope
Water depth at structure toe
Cotan of structure slope

Structure height above toe

Overtopping item

Empirical coefficient
(computed)

Empirical coefficient

Onshore wind velocity

Output

Item
Deep water
Wave height
Relative height
Wave steepness
Runup

Overtopping rate

Symbol

ds/HD
Hsﬂ/gT2

10.00
100.00
12.50
3.00
20.00

0.076463

0.025
35.000

Value

6.386
1.957
0.001985
21.366

2.728

Units
ft
sec

ft

ft

kn

ft
ft3/s-ft

Wave Runup and Overtopping on Impermeable Structurea
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WAVE TRANSMISSION ON IMPERMEABLE STRUCTURES

DESCRIPTION

This application provides estimates of wave runup and transmission on rough
and smooth slope structures. Italso addresses wave transmission over impermeable
vertical walls and composite structures. In all cases, monochromatic waves are
specified at the toe of a structure that is assumed to be impermeable. For sloped
structures, a method suggested by Ahrens and Titus (1985) and Ahrens and Burke
(1987) is used to predict runup, while the method of Cross and Sollitt (1971) as
modified by Seelig (1980) is used to predict overtopping. For vertical wall and
composite structures, a method proposed by Goda, Takeda, and Moriya (1967)
and Goda (1969) is used to predict wave transmission.

INPUT

The terminology used to define wave transmission on impermeable structures is
shown in Figures 5-3-1 and 5-3-2.

P
i

Figure 5-3-1, Wave Runup and Overtopping

Figure 5-3-2. Composite Structure with Vertical Wall

Wave Transmission oh Impermeable Structures 5-3-1
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5-3-2

All data input for this application is done on one screen,

Wave Rupup, Transmission, and Overtopping s

The following list

describes the necessary input parameters with their corresponding units and range
of data recognized by this application:

Mandatory item
Incident wave height
Wave period

Cotan of nearshore slope

Water depth at structure
toe

Structure height above toe
Structure crest width

The above input variables are mandatory.

Symbol Units Data Range
H ft, m 0.1 to  100.0
T sec 1.0 to 1000.0
cot ¢ 5.0 to  10000.0
dy, ft, m 0.1 to  200.0
h, ft, m 0.0 to 200.0
B ft, m 0.0 to 200.0

In addition, the following input

variables are required under the specified circumstances;

Item
Rough and smgoth slope
Cotan of structure slope

Runup (if known)

Item

Rough slope runup
Empirical coefficient
Empirical coefficient

Item

Vertical wall

Toe protection or
composite breakwater
berm height above
structure toe (if
present)

Svmbol Units Data Range
cot © 0.0 to 30.0 S
R ft, m 0.0 to 100.0
Symbol Source
a See Table A-3 of Appendix A
Fi for suggested values.
Symbol Units Data Range
hy ft, m 0.0 to 200.0

Results from this application are displayed on one screen. Those data include
the original input values (in final units) and the following parameters:

Wave Transmission on Impermeable Structures
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Item Symbol English Metric
Units Units

Wave runup (if requested) R ft m

Transmitted wave height Hyp ft m

PROCEDURE

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable.

Single Case Mode
°  Press on the Main Menu to select Single Case Mode.

-]

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

Press on the Functional Area Menu to select Wave Runup,
Transmission, and Overtopping.

Press on the Wave Runup, Transmission, and Overtopping
Application Menu to select Wave Transmission on Impermeable
Structures.

On the Wave Transmission on Impermeable Structures Menu, press gne
of the following:

Estimate wave transmission over a sloped structure (with
a known run-up value).

Estimate wave transmission over a vertical wall or
composite breakwater,

Estimate both runup and wave transmission on rough
slope structures.

FEstimate both runup and wave transmission on smooth
slope structures,

1. Fill in the highlighted input fields on the Wave Transmission on Impermeable
Structures screen. Respond to any corrective instructions appearing at the
bottom of the screen. Press when all data on this screen are correct.

NOTE: If the selected case involved the computation of rough
slope runup, may be pressed to provide access to the
additional following options (choose gne):

Return to the input screen.

Wave Transmission on Impermeable Structures 5-3-3
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Wave Runup, Transmission, and Overtopping

F2 Display a table of suggested rough slope run-up empirical
coefficients (g and b). If this option is selected, these
coefficients must be entered in the designated fields of
the display screen. The data thus given will be transferred
back to (and displayed on) the main input screen when

is pressed,

F10 Exit the application.

2. All input and cutput data are displayed on the screen in the final system of

units.

3. Press one of the following keys to select the appropriate action:

Return ta Step 1 for a new case.
Send a summary of this case to the print file or device,

Exit this application and return to the Wave Runup,
Transmission, and Overtopping Menu.

Multiple Case Mode

Run-up values and the associated transmitted wave heights over sloped structures
are provided in this operational mode. Also, wave transmission over vertical
walls and composite structures is handled. Wave transmission with known run-up
values on sloped structures is excluded because of possible functional
dependencies between given incident wave conditions, structure slope, and run-up
values. Single Case or Batch Modes may be used to process cases providing wave
transmission with known run-up values. '

a

o

Press ([F2) on the Main Menu to select Multi Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

Press on the Functional Area Menu to select Wave Runup,
Transmission, and Overtopping.

Press on the Wave Runup, Transmission, and Overtopping

Application Menu to select Wave Transmission on Impermeable
Structures.

On the Wave Transmission on Impermeable Structures Menu, press one
of the following:

Estimate wave transmission over vertical walls or
composite structures.

Estimate runup and wave transmission on rough slope
structures.

Wave Transmission on Impermeable Structures
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NOTE: Selection of this option will display the
table of suggested rough slope run-up empirical
coefficients (a and b). Fill in the highlighted input
fields with the values for these items, and press
to resume input on the main input screen, or
press to exit the application.

Estimate runup and wave transmission on smooth slope
structures.

Move the cursor to select a variable on the Wave Transmission on Impermeable
Structures screen (the selected variable name blinks). The current set of
values for the variable is displayed on the right portion of the screen. When
all variable sets are correct, go to Step 3.

Enter a set of values for the subject variable by following one of the input
methods:

a. Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (one in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting" value is nof included as a member in the set unless it is
the sole member.

b. Press (1] to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment, :

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

Press to process the cases resulting from the combinations of the sets of

data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets.

Press one of the following keys to select the appropriate action:
Return to Step 1 to specify new sets.

F10 Exit this application and return to the Wave Runup,
Transmission, and Overtopping Menu.

Wave Transmission on Impermeable Structures ) 5-3-5
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EXAMPLE PROBLEMS

Wave Runup, Transmission, and Overtopping

Example 1 - Sloped Structure - Known Runup - Transmission Only

Inpuat

Item

Incident wave height

Wave period

Cotan of nearshore slope
Water depth. at structure toe
Cotan of structure slope
Structure height above toe
Structure crest width
Known runup

Output
Item
Transmitted wave height

Value
7.50
10.00
100.00
10.00
3.00
15.00
7.50
15.00

Value
2.275

ft
ft
ft

Units
ft

Example 2 - Vertical Wall with Berm (Submerged) - Transmission Only

Input

Item

Incident wave height

Wave period |

Cotan of nearshore slope
Water depth at structure toe
Structure height above toe
Structure crest width

‘Structure berm height above toe

Qutput
Item
Transmitted wave height

Symbol
H;

T
cot ¢
dy
hy
B
y,

Symbol

Yalue
7.50
4.50

100.00

20.00
17.50
12.00

6.00

Value
3.798

Units
ft
sec

ft
ft
ft
ft

Units
ft

Wave Transmission on Impermeable Structures
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Example 3 - Rough Slope - Runup and Transmission (Riprap)

Input

Item ' Symbol Yalue Units
Incident wave height H; 7.50 ft
Wave period T 10.00 sec
Cotan of nearshore slope cot ¢ 100.00

Water depth at structure toe dg 10.00 ft
Cotan of structure slope ‘ coft © 3.00

-Structure height above toe hyg 15,00 ft
Structure crest width B ‘ 7.50 ft
Empirical coefficient a 0.956

Empirical coefficient b 0.398

Output

Item . Symbol Yalue Units
Wave runup R 9.421 ft
Transmitted wave height Hy 1.601 ft
Example 4 - Smooth Slope - Runup and Transmission

‘Input :

Item Symbol Value Units
Incident wave height H, 7.50 ft
Wave period T 10.00 sec
Cotan of nearshore slope cot ¢ 100.00

Water depth at structure toe dg 10.00 ft
Cotan of structure slope : cot © 3.00

Structure height above toe h, 15.00 ft
Structure crest width B 7.50 ft
Qutput

Item Symbol Value Units
Wave runup R 22.436 ft
Transmitted wave height Hy 2,652 ft

Q’U 5-3-7
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WAVE TRANSMISSION THROUGH PERMEABLE STRUCTURES

TABLE OF CONTENTS

IIESCEIBRION: suinvusoosnovinusioossmicosimevenn s mmes vus st s (000 o oo e STy
First Screen
Second Screen (Breakwater Geometry Input) S S

Qutput .. SRR

Procedure
Single Case Mode .
Multiple Case Mode
Example Problems ..
Example 1 - Breakwater (3 Materlals and 3 Layers)
Input .coveeeiveiiiennnn. .
Frrst Screen
Second Screen (Breakwater Geometry Input)
Output ..
Example 2 - Breakwater (3 Matenals and 4 Layers)
Input ...oocoonieiiiinnnn. .
. First Screen

i/ i Second Screen (Breakwater Geometry Input) o Py e e R

bl Cutput . .
: References and Bnbhagraphy

R S R S |
L |

|
h&-ﬁh-ﬂ-ﬁ&hhfh&-ﬁh&&hhhh-ﬁ-
D 00 00 00 00 ~J O O D O e L 12 G B et bt

|
[

1

MMMMMMMMMM?U\U\MMMMMMU\

I
<o

1

(U

Wave Transmission Through Permeable Structures 5-4



Wave Runup, Transmission, and Qvertopping ACES User's Guide

WAVE TRANSMISSION THROUGH PERMEABLE STRUCTURES

DESCRIPTION

INPUT

Porous rubble-mound structures consisting of quarry stones of various sizes often
offer an attractive solution to the problem of protecting a harbor against wave
action. It is important to assess the effectiveness of a given breakwater design
by predicting the amount of wave energy transmitted by the structure. This
application determines wave transmission coefficients and transmitted wave
heights for permeable breakwaters with crest elevations at or above the still-water
level. This application can be used with breakwaters armored with stone or
artificial armor units. The application uses a method developed for predicting
wave transmission by overtopping coefficients using the ratio of breakwater
freeboard to wave runup (suggested by Cross and Sollitt, 1971). The wave
transmission by overtopping prediction method is then combined with the model
of wave reflection and wave transmission through permeable structures of Madsen
and White (1976). Seelig (1979,1980) had developed a similar version for
mainframe processors.

All data input for this application is done on two screens. For each screen the
necessary input parameters with their corresponding units and range of data
recognized by this application are given below,

First Screen

Item Symbol Units ‘Data Range
Incident wave height i; ft, m 0.1 to 100.0
Wave period T sec 1.0 to  1000.0
Water depth at structure dg ft, m 0.1 to 200.0
Number of materials NM 1 to 4
comprising the
breakwater

Wave Transmission Through Permeable Structures 5-4-1
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Mean diameter of each dso ft, m 0.05 to 99.0
material

NOTE: Determine the mean diameter of a given material using
the following relation:

W : where: ¥ 5o = median weight
dey= (%) vy = specific weight
Porosity of each material P % See Table A-2, Appendix A

Second Screen (Breakwater Geometry Input)

Item Symbol Units Data Range

Units ft, m

Structure height above toe hy ft, m 0.1 to 200.0

Cotangent of structure cot® 1.0 to 5.0
slope

Structure crest widfh B ft, m 0.1 to 200.0

Number of horizontal NL 1 to 4

layers in the breakwater

NOTE: Dbivide the breakwater into horizontal layers. A new layer
occurs any time there is a change vertically in any material type.
Make the layer next to the seabed layer number 1 and proceed
upward.

Thickness of each TH ft, m 0.1 to 200.0
horizontal layer

Horizontal length of each LL ft, m 0.0 to 200.0
material in each layer

NOTE: Determine an average horizontal length of each material
in each layer. This average length is measured at the midpoint
of each layer. Remove the outer layer of armor from the seaward
face of the breakwater before making length calculations, because
the energy dissipation on the front face is determined separately.

5-4-2 Wave Transmisgion Through Permeable Structures



Wave Runup, Transmission, and Overtopping ACES Usger’s Guide

OQuTtPuT
Results from this application are displayed on one screen. Those data include
the original input values (in final units) and the following parameters:
Ite Symbol English Metric
Units ' Units
Wave reflection coefficient KR
Wave transmission coefficients
Through Ky
Overtopping Ko
Total Kt
Transmitted wave height Hry . ft m
PROCEDURE

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES program. Ignore bulleted
instruction steps that are not applicable.

Single Case Mode

°  Press on the Main Menu to select Single Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Wave Runup,
Transmission, and Overtopping.

Press on the Wave Runup, Transmission, and Overtopping Menu
to select Wave Transmission Through Permeable Structures.

@
£ V.
.
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1. Fill in the highlighted input fields on the first screen; then press to obtain
the second screen in this application, and fill in the input fields. Respond
to any corrective instructions appearing at the bottom of the screens. Press

_ when all data on this second screen are correct.

2. All output data and selected input data are displayed on the screen in the
final system of units.

3. Press one of the following keys to select the appropriate action:

Return to Step 1 for a new case.

& &

Send a summary of this case to the print file or device.

F10 Exit this application and return to the Wave Runup,
Transmission, and Overtopping Menu.

Multiple Case Mode

°  Press on the Main Menu to select Multi Case Mode.

®  Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Wave Runup,
Transmission, and Overtopping.

°  Press on the Wave Runup, Transmission, and Overtopping Menu
to select Wave Transmission Through Permeable Structures.

1. Fill in the highlighted input fields on the first screen; then press to obtain
the second screen in this application, and fill in the input fields. Respond
to any corrective instructions appearing at the bottom of the screen. Press
when all data on this second screen are correct to obtain the third data
input screen.

2. Move the cursor to select the wave height or wave period variable on this
screen (the selected variable name blinks). The current set of values for the
variable is displayed on the right portion of the screen. When all variable
sets are correct, go to Step 4.

5-4-4 Wave Transmisgion Through Permeable Structures
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3. Enter a set of values for the subject variable by following one of the input

methods:

a. Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (gne in each field) on the right side of the screen.
The set of 20 values originally displayed (first execution) in these fields
contains the "delimiting" value, which "delimits" or "ends" the set. The
"delimiting” value is not included as a member in the set unless it is
the sole member.

b. Press (I) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen, In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

The units field should also be specified for the variable regardless of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable.

Press to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print -
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets.

Press one of the following keys to select the appropriate action:

Return to Step 1 to specify new sets.

Exit this application and return to .the Wave Runup,
Transmission, and Overtopping Menu.

Wave Transmissién Through Permeable Structures ' ' 5-4-5
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ExaMPLE PROBLEMS

Example 1 - Breakwater (3 Materials and 3 Layers)

Input

All data input for this application is done on two screens. For each screen the
values and corresponding units selected for this first example problem are shown

below.

First Screen

Item Symbol Value
Wave Characteristics

Incident wave height H; 6.56

Wave period T 20.00

Water depth at structure dg 15.75

Item : Svmbol
Material Characteristics

Number of materials comprising the breakwater NM

Units

Mean diameter of material 1-Armor , dso

Mean diameter of material 2-Underlayer

Mean diameter of material 3-Core

Porosity of material 1 P
Porosity of material 2

Porosity of material 3

Second Screen (Breakwater Geometry Input)

Units

ft
sec
ft

Yalue

ft
2.39
LIl
0.30
37%
37%
37%

See Figure 5-4-1 for the breakwater dimensions used in this first example.

Item ' Symbol
Units

Structure height above toe g
Cotangent of structure slope cot@
Structure crest width B
Number of horizontal layers in the breakwater NL

Value
fe
19.69
15
8.27
3

Wave Transmission Through Permeable Structures
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Thickness of layer 1
Thickness of layer 2
Thickness of layer 3

ACES User’s Guide

Note: Sum of the layer thicknesses must = the water depth.

Length of material 1 in layer 1
Length of material 1 in layer 2
Length of material 1 in layer 3
Length of material 2 in layer 1
Length of material 2 in layer 2
Length of material 2 in layer 3
Length of material 3 in layer 1
Length of material 3 in laver 2
Length of material 3 in layer 3

TH, 11.65
THq 2.56
THyg 1.54

LLl,l 14.76pps+482
LLljg 14.76@@#-&-4.9@
LL;3 17.39
LL:}]_ 12.46EE.23+5.23}
LLy, 8.20
Llss 0.0
LLg, 21.00
LLgg 0.0
‘LLga 0.0

Horizontal
Layer

l" 8.27 .-|

Figure 5-4-1. Sample Problem 1 - Breakwater Geometry

Output
Item Symbol Value- Units
Wave reflection coefficient Kgr 0.719
Wave transmission coefficients
Through Ky 0.077
Overtopping Koo 0.227
Total Kp 0.239
Transmitted wave height Hy 1.570 ft
d Wave Transmission Through Permeable Structures 5=4-7



ACES User’s Guide

5-4-8

Wave Runup, Transmission, and Overtopping

Example 2 - Breakwater (3 Materials and 4 Layers)

Input

All data input for this application is done on two screens. For each screen the
values and corresponding units selected for this second example problem are

-shown below,

First Screen

item §xm§g! Value

Wave Characteristics
Incident wave height H; 10
Wave period T 15.00
Water depth at structure dq 25.00
- Item Svmbol
Material Characteristics
Number of materials comﬁrising the breakwater NM
Units
Mean diameter of material 1 dsa

- Armor-16,000 Ib units (170 1b/ft3)

Mean diameter of material 2

Underlayer-3,000 1b stone (170 1b/ft3)
Mean diameter of material 3

Core-400 1b stone (170 1b/ft3)
Porosity of material I P
Porosity of material 2
Porosity of material 3

Second Screen (Breakwater Geometry Input)

ft
sec
ft

Value

3
ft
3.6l

2.07
1.05
37%

37%
37%

See Figure 5-4-2 for the breakwater dimensions used in this second example.

Item Symbol
Units

Structure height above toe hg
“Cotangent of structure slope cot@
Structure crest width B
Number of horizontal layers in the breakwater NL

Value
ft
38.00
1.75
18.00
4

Wave Transmission Through Permeable Structures’
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Thickness of layer 1 TH, 4.00
Thickness of layer 2 TH, 8.00.
Thickness of layer 3 THy 7.00
Thickness of layer 4 THy 6.00
Note: Sum of the layer thicknesses must = the water depth.
Length of material 1 in layer 1 LLy, 0
Length of material 1 in layer 2 LLq, 0
Length of material 1 in layer 3 ELy 5 10
Length of material 1 in layer 4 LLy, 2800418
Length of material 2 in layer 1 LLy, 14
Length of material 2 in layer 2 - LLy, 36
Length of material 2 in layer 3 LLyg 4615430
Length of material 2 in layer 4 LLg gy 32
Length of material 3 in layer 1 LLy, 128
Length of material 3 in layer 2 LL3, 75
Length of material 3 in layer 3 LLgg 22
Length of material 3 in layer 4 LLg 4 0

NOTE: Length of a particular material is measured at the mid point
of the layer.

Ocean Harbor

Vi

Herizontal
Layers

Figure 5-4-2. Sample Problem 2 - Breakwater Geometry

Output
Item Symbol Value Units
Wave reflection coefficient Kr 0.662
Wave transmission coefficients
Through Ky 0.055
Overtopping Krg 0
Total Ky 0.055
Transmitted wave height Hy 0.550 ft

‘Wave Transmission Through Permeable Structures 5-4-9
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LONGSHORE SEDIMENT TRANSPORT

DESCRIPTION

INPUT

This application provides estimates of the patential longshore transport rate under
the action of waves. The method used is based on the empirical relationship
between the longshore component of wave energy flux entering the surf zone
and the immersed weight of sand moved (Galvin, 1979). Three methods are
available to the user depending on whether available input data are breaker wave
height and direction, deepwater wave height and direction, or using a Wave
Information Study hindcast data file created by the Coastal Engineering Data
Retrieval System (CEDRS). The material presented herein can be found in
Chapter 4 of the Shore Protection Manual (1984) and in Gravens (1988).

All data input for this application is done on one screen. The following list
describes the necessary input parameters with their corresponding units and range
of data recognized by this application:

Mandatory item Symbol Units Data Range

Breaking wave height Hy, ft, m 0.1 to 100.0

Deepwater wave height H, ft, m 0.1 to 100.0

Wave crest angle with a, deg 0.0 to 90.0.
shoreline

Deepwater angle of wave a, deg 0.0 to 90.0
crest

Empirical coefficient K 0.0 to 1.0

These items are required when using a CEDRS data file. For information on
CEDRS and input requirements see section entitled "Coastal Engineering Daia
Retrieval System.”

Shore-normal azimuth 2] deg 0.0 to 360.0
Empirical coefficient K 0.0 to 1.0
External CEDRS file name ?7xxx.810

" Longshore Sediment Transport g-1-1
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This ACES application will read the various regional data files containing the
percent occurrence statistical data in the form of tables that reside on the CEDRS
auxiliary hard disk. These data files have the following DOS name convention:

T1xxx.810

where
27

coast (see Table 6-1-2)

XXX = station on the coast

Table 6-1-2

Coast Designation
7?7 Region
a2 Atlantic
el Gulf
p2 Pacific
el Lake Erie
h0 Lake Huron
m{ Lake Michigan
50 Lake Superior
ol Lake Ontario

To use a particular regional data file in this ACES application, type in the regional
data file name and directory path name to the CEDRS directory where the
regional file exists. :

Sediment Transport Direction Convention

For calculation of potential longshore sand transport using the CEDRS percent
occurrence data files, a right-handed coordinate system is used, in which waves
approaching normal to the shoreline are given an angle of 0 deg. Looking
seaward, waves approaching from the right are associated with negative angles,
and waves approaching from the left are associated with positive angles such
that positive transport is directed to the right. The shore-normal azimuth © is
measured clockwise from true north (see Figure 6-1-2).

6-1-4 Longshore Sediment Transport
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NORTH

Ocean

Shore—Normal Azimuth

Measured clockwise from north

i ¢
S

Shoreline
—a

Land

Figure 6-1-2. Definition Diagram for Shore-Normal Azimuth

OutPuT

Results from this application are displayed on one screen. Those data include
the original input values (in final units) and the following:

Item _ Symbol English Metric
Units Units
Transport rate Q yd3/yr m3/yr

When the CEDRS data file is used, the following additional data are output: The
wave bands that approach the specified shoreline; the wave direction angle
associated with the wave band; and the percentage of the transport rate for each
contributing wave band (see Example 3).

Longshore Sediment Transport 6-1-5
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PROCEDURE

6-1-6

Littoral Processes

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES Program. Ignore bulleted
instruction steps that are not applicable.

Single Case Mode
®  Press on the Main Menu to select Single Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

Press on the Functional Area Menu to select Littoral Processes.

Press (F1)on the Littoral Processes Application Menu to select Longshore
Sediment Transport.

On the Longshore Sediment Transport Menu, press gne of the following:

Estimate the transport rate using deepwater wave conditions.
Estimate the transport rate using breaking wave conditions.

Estimate the transport rate using CEDRS statistical data:
Percent Occurrence of Wave Height & Period by Direction.
For information on CEDRS and input requirements see section
entitled "Coastal Engineering Data Retrieval System.”

F10 Exit application

1. Fill in the highlighted input fields on the Longshore Sediment Transport
screen. Respond to any corrective instructions appearing at the bottom of
the screen. Press when all data on this screen are correct.

2. All input and output data are displayed on the screen in the final system of

units.

3. Press gne of the following keys to select the appropriate action:

Return to Step 1 for a new case.

Send a summary of this c¢ase to the print file or device.

Longshore Sediment Transport
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Exit this application and return to the Littoral Processes
Menu.

Multiple Case Mode

o

Press on the Main Menu to select Multi Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

Press on the Functional Area Menu to select Littoral Processes.

Press F1) on the Littoral Processes Application Menu to select Longshore
Sediment Transport.

On the Longshore Sediment Transport Menu, press one of the following:

Estimate the transport rate using deepwater wave conditions.
Estimate the transport rate using breaking wave conditions.

1. Move the cursor to select a variable on the Longshore Sediment Transport
screen (the selected variable name blinks). The current set of values for the

variable is displayed on the right portion of the screen. When all variable
sets are correct, go to Step 3.

2. Enter a set of values for the subject variable by following one of the input
methods:

a.

Longshore Sediment Transport

Press (R) to select random method. Enter up to 20 values constituting
a set for this variable (gne in each fi¢ld) on the right side of the screen.
The set of 20 values originally displa{red (first execution) in these fields
contains the "delimiting" value, whio:h "delimits" or "ends" the set. The
"delimiting" value is not included as a member in the set unless it is

the sole member.

Press (1) to select incremental method. Fill in the fields for minimum,
maximum, and increment values for this variable on the right side of
the screen. In this method, the members of the set include all values
from the minimum to the maximum (both inclusive) at the specified
increment.

6-1-T
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Littoral Processes

The units field should also be specified for the variable regardliess of input
method. All members of a set of values for a subject variable are assigned
the specified units. When all data are correct for the subject variable, press
to return to Step 1. Errors are reported at the bottom of the screen
and are corrected by pressing to allow respecification of the data for the
subject variable,

Press to process the cases resulting from the combinations of the sets of
data for all variables. The summary of each case will be sent to the print
file or device. The screen will display the total number of cases to be
processed as well as report progress. Errors are reported at the bottom of
the screen and are corrected by pressing to allow respecification of
variable sets. '

4. Press one of the following keys to select the appropriate action:

Return to Step 1 to specify new sets.

F10 Exit this application and return to the Littoral Processes
Menu.

Longshore Sediment Transport
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ExaMPLE PROBLEMS

Example 1 - Deepwater Wave Condition

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this first example problem are shown below.

Item mbol Value Units
Deepwater wave height H, 1.75 ft
Deepwater angle of wave crest a, 15.00 deg
Empirical coefficient K 0.39

Output

Results from this application are displayed on one screen. Those data include
the original input values and the following parameter:

[tem Symbol Value Units

Transport rate 0 275,234 vd3/yr
@ Example 2 - Breaking Wave Condition

Input

All data mput for this application is done on one screen. The values and
corresponding units selected for this second example problem are shown below.

[tem Symbol Value Units
Breaking wave height Hy 3.75 ft
Wave crest angle with shoreline a, 12.00 deg
Empirical coefficient K 0.39

Qutput

Results from this application are displayed on one screen. Those data include
the original input values and the following parameter:;

Item Symbol Value nits
Transport rate o 2,662,872 yd3/yr

Longshore Sediment Traneport 6-1-9
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Example 3 - Transport Using CEDRS Percent Occurrence Data

Input

All data input for this application is done on one screen. The values and
corresponding units selected for this second example problem are shown below.

Item Symbol Yalue Units

Shore-Normal Azimuth 0 40.0 deg
(see Figure 6-1-3)

Empirical coefficient K 0.39

External CEDRS File , G1033.810

(see Table 6-1-3)
(WIS Report 18, pp, C73-C77)

Output

Results from this application are displayed on one screen. Those data include
the original input values and the following;

Band Angle From Contributing Transport Rate

Shore-Normal Percentage (cu yd/yr)

15 85.00 72.22 9822.69
16 62.50 100.00 67924.60
1 40.00 100.00 89224.06
2 17.50 100.00 60693.54
3 -5.00 100.00 -30549.34
4 -27.50 100.00 -279184.05
5 -50.00 100.00 -556982.29
6 -72.5 100.00 -215797.42
7 -95.00 27.78 -0.56
Total -854848.77

NOTE: Looking seaward, negative transport is directed to the left.

Longshore Sediment Transport
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North o Ocean
40

Shore

__S__!’aoreline

16 1 &, Normal

: Azimuth
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112.5"

12 /
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10

Figure 6-1-3. Shore-Normal Azimuth Definition for Example 6-1-3

Longshore Sediment Transport
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Table 6-1-3

CEDRS Statistical File for Gulf of Mexico Station No. 33
(File G1033.810)
(WIS Report 18, pp. C73-C77)

PERCENT OCCURRENCE (X1000} OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 0.0 DEGREES AZIMUTH

STATION: G1033 (20.0N, 85.5W / 68.0M) NO. CASES: 1335
% OF TOTAL: 2.3
HEIGHT PEAK PERIOD (IN SECONDS)
IN <42 42- 54- 66- 7T5- 8.8~ 96- 106- 11.9- 134- TOTAL
METERS 5.8 6.5 7.4 8.7 9.5 105 11.8 13.3 LONGER
0.00-0.49 34 30 5 ) ) . . . . ] 69
0.50-0.99 378 532 30 ] . . . . . ) 940
1.00-1.49 . 780 99 . . . . . . . 879
1.50-1.99 . . 345 3 . . . . . . 348
2.00-2.49 . . 42 . . . . . . . 42
2.50-2.89 ] . 1 1
3.00-3.49 . . o
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.00+ . . ) ) ) . . . . . 0
TOTAL 412 1342 522 3 0 0 1) 0 0 0
MEAN HS(M) = 1.1 LARGEST HS(M) = 2.5 MEAN TP (SEC) = 4.8
PERCENT OCCURRENGE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 22.5 DEGREES AZIMUTH
STATION: G1033 (26.0N, 85.5W / 68.0M) NO. CASES: 1471
% OF TOTAL: 25
HEIGHT PEAK PERIOD (IN SECONDS)
IN <42 42- 54- 66- T5- 88- 96- 106- 11.9- 13.4- TOTAL
METERS 5.3 6.5 7.4 3.7 9.5 10.5 11.8 13.3 LONGER
0.00-0.49 66 41 15 . . . . . . . 122
0.50-0.99 321 602 56 . . . . . . . 979
1.00-1.49 1 888 104 . . . . . . . 293
1.50-1.99 . . 359 1 . . . . . . 360
2.00-2.49 . . 58 ) . . . . . . 58
2.50-2.99 . ) 0
3.00-3.49 0
3.50-3.99 0
4.00-4.49 (]
4.50-4.99 1]
5.00+ . . . . . . . . . ) 0
TOTAL 388 1531 502 1 1] 0 0 6] 0 0
MEAN HS(M) = 1.1 LARGEST HS(M) = 2.4 MEAN TP(SEC) = 4.8

(Table 6-1-3 Continued on the Next Page)
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{Table 6-1-3 Continued)

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 45.0 DEGREES AZIMUTH

STATION: G1033 (29.0N, 85.5W / 68.0M) NO. CASES: 2256
% OF TOTAL: 3.9
HEIGHT PEAK PERIOD (IN SECONDS)

IN <42 42- 64- 66- T5- 88- 9.6- 10.6- 11.9- 13.4- TOTAL
METERS 5.3 6.5 7.4 8.7 9.5 105 11.8 133 LONGER
0.00-0.49 75 18 23 . . . . . . ; 116
0.50-0.99 629 915 39 . . . . . . . 1583
1.00-1.49 1 1302 135 . . . . . . . 1438
1.50-1.99 - ) ] 592 . . A L . . . 502
2.00-2.49 . . 126 . . ] . . . . 126
2.50-2.99 . 0
3.00-3.49 0
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.00+ . . . . . . . . . . 0
TOTAL 705 2235 915 0 ] 0 0 0 0 ]

MEAN HS(M) ='1.1 LARGEST HS(M) = 2.4 MEAN TP(SEC) = 4.7
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 67.5 DEGREES AZIMUTH
STATION: G1033 (29.0N, 85.5W / 68.0M) NO. CASES: 4015
% OF TOTAlL: 84
HEIGHT PEAK PERIOD {IN SECONDS)

IN <42 42- 54- 66- 7.5- 88- 96- 10.6- 11.9- 134- TOTAL
METERS 5.3 6.5 7.4 8.7 9.5 10.5 11.8 13.3 LONGER
0.00-0.49 213 53 135 . . . . . . . 401
0.50-0.99 676 2250 181 . . . . . . . 3106
1.00-1.49 . 3151 532 3 . 3686
1.50-1.99 . 3 1052 6 1061
2.00-2.49 . . 147 3 150
2.50-2.99 . . . 0
3.00-3.49 0
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.004 . . ; . . . . . . . 0
TOTAL 888 5457 2047 12 0 0 ] ] 0 0

MEAN HS(M) = 1.1 LARGEST HS(M) = 2.4 MEAN TP(SEC) = 48

(Table 6-1-3 Continued on the Next Page)
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(Table 6-1-3 Continued)

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 90.0 DEGREES AZIMUTH

STATION: G1033 (29.0N, 85.5W / 68.0M) NO. CASES: 9243
: % OF TOTAL: 15.8
HEIGHT PEAK PERIOD (IN SECONDS)

IN <42 42- b54- 66- 7.5- 88 96- 106- 11.9- 13.4- TOTAL
METERS 53 65 T4 87 95 105 118 133 LONGER
0.00-0.49 472 206 75 . . . ) . . . 843
0.50-0.99 980 4433 374 . . . ) . . . 5787
1.00-1.49 . 2320 4712 159 . ) ) . . .70
1.50-1.99 ) 18 874 831 44 ) ) . . . 1767
2.00-2.49 . . 71 39 100 ) . . . . 210
2.50-2.09 . . 5 . B ) ) . . . 10
3.00-3.49 ) 0
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.00+ ) . . ) . ) ) . . . 0
TOTAL 1452 7067 6111 1020 149 0 0 0 0 0

MEAN HS(M) = 1.0 LARGEST HS(M) = 2.8 MEAN TP(SEC) = 5.2
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 112.5 DEGREES AZIMUTH
STATION: G1033 (29.0N, 85.5W / 68.0M) NO. CASES: 8139
) . % OF TOTAL: 13.9
HEIGHT PEAK PERIOD (IN SECONDS)

IN <42 42- 54- 68- 75- 88 96- 106- 11.9- 13.4- TOTAL
METERS 53 65 7.4 87 95 105 118 133 LONGER
0.00-0.49 412 345 112 . . . . ) ) . 869
0.50-0.99 925 4404 545 . . . . . . . 5874
1.00-1.49 . 716 4609 547 . . . ) . . 5872
1.50-1.99 . . 246 838 58 . . . X . 1132
2.00-2.49 . . 6 23 102 1 . ) . ) 132
2.50-2.99 . . . 3 27 . . . ) X 30
3.00-2.49 . ) . . 1 5 6
3.60-2.00 0
4.00-4.49 0
4.50-4.95 p
5.00+ . . ) ) . . ) . . . 0
TOTAL 1337 5465 5518 1401 188 6 ) 0 0 0

MEAN HS(M) = 1.0 LARGEST HS(M) = 3.2 MEAN TP(SEC) = 5.3

(Table 6-1-3 Continued on the Next Page)
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PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

22.5 DEGREES ABOUT 135.0 DEGREES AZIMUTH

STATION: G1033 (29.0N, 86.5W / 68.0M)

HEIGHT
IN <4.2
METERS

0.00-0.49 496
0.50-0.99 853
1.00-1.4% 1
1.50-1.99
2.00-2.49
2.50-2.99
3.00-3.49
3.50-3.99
4.00-4.49
4.50-4.99
5.00+ .
TOTAL 1350

MEAN HS(M) = 1.0

PEAK PERIOD (IN SECONDS)

NO. CASES: 6876
% OF TOTAL: 11.8

42- b54- 66- T5- 88- 96- 10.6- 11.9- 13.4- TOTAL

5.3 6.5 7.4 8.7 9.5 10.5 11.8 13.3 LONGER

381 39 . 916

3417 662 1 . 4933

638 3307 513 3 4462

119 0961 136 . 1216

23 160 3 186

15 15 30

11 11

0

]

0

. . . . . . . . . 0
4436 4127 1498 314 29 0 ] ] ]

LARGEST HS(M) = 3.4

MEAN TP(SEC) = 5.3

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION

22.5 DEGREES ABOUT 157.5 DEGREES AZIMUTH

STATION: G1033 (29.0N, 85.5W / 68.0M)

HEIGHT
IN <4.2
METERS

0.00-0.49 133
0.50-0.99 627
1.00-1.49 1
1.50-1.99 .
2.00-2.49
2.50-2.99
3.00-3.49
3.50-3.99
4.00-4.49
4.50-4.99
5.00+ .
TOTAL 761

MEAN HS(M) = 1.1

Longshore Sediment Transport

PEAK PERIOD (IN SECONDS)

NO. CASES: 4619
% OF TOTAL: 79

4.2- 5.4- 6.6- 7.5~ 8.8- 9.6- 10.6- 11.5- 13.4- TOTAL
5.3 6.5 7.4 8.7 9.5 10.5 11.8 133 LONGER
128 77 . 338
1876 477 6 . 2085
487 2346 319 1 3153
119 766 203 . 1088
25 249 [ 280
39 5 44
3 3
0
0
0

2490 3018 1116 496 11 0 ¢ 0 1]

LARGEST HS(M) = 3.0

{Table 6-1-3 Continued on the Next Page)

MEAN TP(SEC) = 5.5
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PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 180.0 DEGREES AZIMUTH

STATION: G1033 (25.0N, 85.5W / 68.0M) NO. CASES: 3024

% OF TOTAL: 5.2

HEIGHT PEAK PERIOD (IN SECONDS)

N <4.2 4.2- 5.4- 6.6- 7.5- 8.8- 9.6- 10.6- 11.9- 13.4- TOTAL
METERS 5.3 6.5 74 8.7 9.5 10.5 11.8 13.3 LONGER
0.00-0.49 131 71 90 292
0.50-0.99 458 1483 297 . . 2213
1.00-1.49 369 1186 191 8 1753
1.60-1.99 100 503 97 . 700
2.00-2.49 1 34 159 1 195
2,50-2.99 6 5 11
3.00-3.49 0
3.650-3.99 0
4.00-4.49 0
4.50-4.99 . o
5,00+ . . . . . . . . . . 0
TOTAL 584 1923 1653 728 270 6 0 0 U 0

MEAN HS(M) = 1.0 LARGEST HS(M) = 2.9 MEAN TP(SEC) = 5.4

PERCENT OCCURRENCE {X1000) OF HEIGHT AND PERIOD -BY DIRECTION
22.5 DEGREES ABOUT 202.5 DEGREES AZIMUTH

STATION: G1033 (29.0N, 85.5W / 68.0M) NO, CASES: 2470

% OF TOTAL: 42

HEIGHT PEAK PERIOD (IN SECONDS)

IN <4.2 4.2- 5.4- 6.6- 7.5~ 8.8- 9.6- 10.6- 11.9- 13.4- TOTAL
METERS 53 65 74 87 95 105 118 133 LONGER
0.00-0.45 75 66 66 . 207
0.50-0.99 458 1401 241 11 . 2111
1.00-1.49 241 922 160 17 ) : 1340
1.50-1.99 87 802 53 6 1 449
2.00-2.49 1 1571 . 87
2.50-2.99 . 15 3 18
8.00-3.49 8 3
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.00+ . . . . . . . . . . 0
TOTAL 533 1708 1317 488 156 12 1 0 0 0

MEAN HS(M) = 1.0 LARGEST HS(M) = 3.0 MEAN TP(SEC) = 5.3

(Table 6-1-3 Continued on the Next Page)
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(Table 6-1-3 Continued)

PERCENT QCCURRENCE (X1000) OF HEIGHT AND PERICD BY DIRECTION
22.5 DEGREES ABOUT 225.0 DEGREES AZIMUTH

STATION: G1033 (20.0N, 85.5W / 638.0M) NO, CASES: 3459

% OF TOTAL: 5.9

HEIGHT PEAK PERIOD (IN SECONDS)

IN <4.2 4.2- 5.4- 6.6- 7.5~ 8.8- 9.6- 10.6- 11.9- 13.4- TOTAL
METERS 5.3 6.5 7.4 8.7 9.5 10.5 11.8 13.2 LONGER
0.00-0.49 78 210 124 . . 412
0.50-0.99 557 1810 272 25 1 . 2665
1.00-1.49 . 361 1630 188 22 6 2207
1.50-1.99 . . 83 311 59 5 458
2.00-2.49 . . . 20 &b 3 108
2.50-2.99 . . . 1 35 [} 42
3.00-3.49 . . . . . 13 . . . . 13
8.50-3.99 . . . . . . . . . . 0
4.00-4.49 . . . . . . . . . . 0
4,50-4.99 . . . . . . . . . . 0
5.00+ . . . . . . . . . . 0
TOTAL 635 2381 21009 545 202 33 0 0 0 0

MEAN HS(M) = 1.0 LARGEST HS(M) = 8.8 MEAN TP(SEC) = 5.3

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 247.5 DEGREES AZIMUTH

NO. CASES: 2885
% OF TOTAL: 4.9

STATION: G1033 (29.0N, 85.5W / 68.0M)

HEIGHT PEAK PERIOD (IN SECONDS)

IN <4.2 4.2- 54- 66- 75- 8.8- 96- 106- 11.9- 13.4- TOTAL
METERS 53 65 T4 87 95 105 118 133 LONGER
0.00-0.49 131 191 73 . . . . . . . 395
0.50-0.99 557 1813 260 6 : 2636
1.00-1.49 1 273 968 181 6 . . . . . 1484
1.50-1.99 . . 80 244 37 . : . . . 361
2.00-2.49 . . . 23 63 . . . . . 86
2.50-2.99 . . . . 6 . 1 : 7
3.00-3.49 . . . . . 1 3 4
3.50-3.90 0
4.00-4.49 0
4.50-4.99 0
5.00+ . . : : . . : . : . 0
TOTAL 680 2282 1381 454 112 1 4 0 0 0

MEAN HS(M) = 0.9 LARGEST HS(M) = 3.3 MEAN TP(SEC) = 5.1
{Table 6-1-3 Continued on the Next Page)
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(Table 6-1-3 Continued)

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 270.0 DEGREES AZIMUTH

NO. CASES: 2210
% OF TOTAL: 3.8

STATION: G1033 (29.0N, 85.5W / 68.0M) ’

HBEIGHT PEAK PERIOD (IN SECONDS)

IN <42 42- 54- 66- 7T5- 88 0.6- 106- 11.9- 13.4- TOTAL
METERS 53 65 T4 87 95 105 118 133 LONGER
0.60-0.49 121 a7 46 . 264
0.50-0.99 301 1031 261 10 . 1793
1.00-1.45 1 140 740 189 10 1080
1.50-1.99 . 106 200 68 464
2.00-2.45 8 46 a0 . 144
2.50-2.99 . . 25 1 26
3.00-3.49 0
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.00+ ) . . ) . . . . ) . 0
TOTAL 513 1268 1261 535 103 1 0 0 0 0

MEAN HS(M) = 1.0 LARGEST HS(M) = 2.8 MEAN TP(SEC) = 5.3

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.6 DEGREES ABOUT 292.5 DEGREES AZIMUTH

NO. CASES: 2189
% OF TOTAL: 3.7

STATION: G1033 (29.0N, 85.5W / 68.0M)

HEIGHT PEAK PERIOD (IN SECONDS)

IN <4.2 4.2- 5.4- 6.6- 7.5- 8.8- 9.6- 106- 11.9- 13.4- TOTAL
METERS 5.3 6.5 74 8.7 9.5 10.5 11.8 13.3 LONGER
0.00-0.49 44 56 58 . 158
0.50-0.99 201 939 330 1 . 1571
1.00-1.49 210 869 116 1 1196
1.50-1.99 1 179 453 6 639
2,00-2.49 8 119 42 169
2.50-2.99 . . 3 3
3.00-3.49 . 0
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.00+ . . . . . . . . . . (1]
TOTAL 345 1206 1444 689 52 1] V] 0 0 0

MEAN HS(M) = 1.1 LARGEST HS(M) = 2.7 MEAN TP(SEC) = 5.5

(Table 6-1-3 Continued on the Next Page)
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{Table 6-1-3 Continued)

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 315.0 DEGREES AZIMUTH

STATION: G1033 (29.0N, 85.5W / 68.0M) NO. CASES: 1884
% OF TOTAL: 3.2
HEIGHT PEAK PERIOD (IN SECONDS)

IN <4.2 42- 54- 68- 75- 88- 98- 1l08- 11.9- 134- TOTAL
METERS 5.3 66 7.4 8.7 9.5 10.5 11.8 13.3 LONGER
0.00-0.49 49 71 35 . . . . - . . 155
0.50-0.99 256 872 106 . . . . .. . . 1234
1.00-1.49 . 669 588 27 . . . . . . 1284
1.50-1.99 . 1 285 200 1 . . . . . 487
2.00-2.49 . . 10 37 1 . . . . . 48
2.50-2.99 . . 1 5 . . . . . . 6
3.00-3.49 0
8.50-3.99 ]
4.00-4.49 ]
4,50-4.99 0
5.00+ . . . . . . . . . . 0
TOTAL 305 1613 1025 269 2 0 0 0 0 0

MEAN H3{M) = 1.1 LARGEST HS(M) =29 MEAN TP({SEC} = 5.1
PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD BY DIRECTION
22.5 DEGREES ABOUT 337.5 DEGREES AZIMUTH
STATION: G1083 (20.0N, 86.5W / 68.0M) NOQ. CASES: 1465
% OF TOTAL: 2.8
HEIGHT PEAK PERIOD (IN SECONDS)

IN <42 4.2- 54- 66- T5- B88- 9.6~ 10.6- 11.9- 13.4- TOTAL
METERS 5.3 6.5 7.4 8.7 0.5 10.5 11.8 13.3 LONGER
0.00-0.49 63 41 10 . . . . . . . 114
0.50-0.99 369 619 100 . . . . . . . 1088
1.00-1.49 1 795 123 . . . . . . . 919
1.50-1.99 . 5 306 3 314
2.00-2.49 . . 58 3 61
2.50-2.99 . . 3 1 4
3.00-3.49 o
3.50-3.99 0
4.00-4.49 0
4.50-4.99 0
5.004+ . . . . . . . . . . 0
TOQTAL 433 1480 600 T 0 0 0 o 0 ]

MEAN HS(M) = 1.0 : LARGEST HS(M) = 2.7 MEAN TP(SEC) = 4.7

(Table 6-1-3 Continued on the Next Page)
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(Table 6-1-3 Concluded)

PERCENT OCCURRENCE (X1000) OF HEIGHT AND PERIOD
FOR ALL DIRECTIONS

STATION: G1033 (20.0N, 85.5W / 68.0M) NO. CASES: 58440
HEIGHT PEAK PERIOD (IN SECONDS) :

IN <4.2 4.2~ 5.4~ 6.6- 7.5- 8.8- 9.6- 10.6- 11.6- 13.4- TOTAL
METERS 5.3 8.5 7.4 8.7 5 105 11.8 133 LONGER
0.00-0.49 2600 2103 990 . . ) . ) . . 5693
0.60-0.99 8740 8403 4317 85 1 . . . . . 1526
1.00-1.49 11 3352 2876 2509 71 8 ) ) ) . 8915
1.50-1.99 ) 30 4940 5710 768 11 1 ) ) . 1460
2.00-2.49 . . 542 417 1129 17 . . ) . 2108
2.50-2.99 . . 11 11 181 37 1 . : . . 241
3.00-3.49 . . . . 5 35 3 . . . 43
3.560-3.99 . . . . 0
4.00-4.49 0
4.50-4.99 0
5.00+ ) . . ) ) L. ) ) . 0
TOTAL 11351 43888 33676 8802 2155 108 5 0 0 1]

MEAN HS(M) = 1.0 LARGEST HS(M) = 8.4 MEAN TP(SEC) =
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NUMERICAL SIMULATION OF TIME-DEPENDENT BEACH AND
Dune ErROSION

DESCRIPTION

~ InPUT

OuTtPuT

This application is a numerical beach and dune erosion model that predicts the
evolution of an equilibrium beach profile from variations in water level and
breaking wave height as occur during a storm, The model is one-dimensional
(only onshore-offshore sediment transport is represented). It is based on the
theory that an equilibrium profile results from uniform wave energy dissipation
per unit volume of water in the surf zone. The general characteristics of the
model are based on a model described by Kriebel (1982, 1984a, 1984b, 1986).
Because of the complexity of this methodology and the input requirements,
familiarization with the above references is strongly recommended.

The input requirements of this application consist of four general types of
information.

o

General data describing temporal data to run the model.

Beach characteristics (actual prestorm profile or a generic profile).

® Changes in water elevation relative to mean water level due to storm
surge and/or tides. .
Wave parameters (height, period, direction) and associated water depth.
Data input to this application is accomplished through numerous input screens
or through data saved in external files, i.e., ACES trace file or the Interactive
Survey Reduction Program (ISRP) (Birkemeier, 1984) beach profile output file.
Detailed lists of the screens and input parameters are presented in the Procedure
section of this document.

o

Results from this application are written to the plot output files (1, 2). The
contents and organization of output data in the plot output files are summarized
below. In addition, this application generates one plot (see section titled Plot
Output Data).

Numerical Simulation of Time-Dependent Beach and Dune Erosion 6-2-1
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PROCEDURE

Littoral Processes

Plot Qutput File 1

This file contains simulated profile data representing the original profile and
evolving, time-dependent profiles, Each point along the profiie is defined by
some distance seaward of a baseline and a corresponding elevation. Profiles are
reported at the Tabular Cutput Time Interval. Plot output file 1 is wriften in
the following format:

Field Columns Format Data

1 1-9 F9.0 Distance Seaward from Baseline (X
Coordinate)

2 18-23 F6.2  Elevation (Corresponding Y Coordinate)

Plot Output File 2

This file contains a table consisting of changes in sand volume and changes
(advance/retreat) in position of the 0-, +5-, +10-, and +15-ft contours. Erosion
statistics are reported at the Tabular Qutput Time Interval.

Field Columns Format Data

1 8-11 14 Time (hours) when erosion statistics are reported
19-28 F10.2 Change in sand volume above mean water level
34-43 F10.2 Change in shoreline position at the 0-ft contour
44-53  F10.2 Change in shoreline position at the +5-ft contour
54-63 F10.2 Change in shoreline position at the +10-ft contour

L= TV T - NS B |

64-73  F10.2 Change in shoreline position at the +15-ft contour

This application provides only a Single Case Mode. The Multiple Case Mode is
not available. The Single Case Mode requires interaction with the application
and provides three options of interactive participation. The first option allows
entering a new data set via screen input, the second option allows editing of data
sets read from an external ACES trace file, and the third option allows editing
of X,Y profile coordinates read from an external ISRP output file.

Single Case Mode

The bulleted items in the following lists indicate potentially optional instruction
steps. Any application in ACES may be executed in a given session without
quitting the program. The bulleted items provide instructions for accessing the
application from various menu areas of the ACES Program. Ignore bulleted
instruction steps that are not applicable.

Numerical Simulation of Time-Dependent Beach and Dune Erosion
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Press on the Main Menu to select Single Case Mode.
Fill in the highlighted input fields on the General
‘Specifications screen (or leave the defauit values). Press
when all data on this screen are correct.

Press on the Functional Area Menu to select Littoral
Processes.

Press (F2)on the Littoral Processes Menu to select Numerical
Simulation of Time-Dependent Beach and Dune Erosion.

Data Entry Options Menu
This menu provides two options of interactive participation with the apphcatlon

Initial Case Data Entry

Use this option to enter an initial (new) set of data. These data will
be written to the Trace Output file (default name TRACE.OUT) and
become available for subsequent editing and use.

Edit Case in External File: XSHORE1.IN

Use this option to access and modify data saved in an external ACES
trace file. This external data file is created by saving (or copying) a
frace file from a previous execution of this application. The format
and contents of the trace file for this application match exactly the
requirements of this input file. The default input file name is
XSHORE1.IN, but other file names (including path name) are
acceptable. After entering the file name, press to accept this
file. For more information on files, see the section of this manual
entitled "General Instructions and Information.”

Activity Menu
The Activity Menu is a pivotal point from which all options for Single Case
data entry, modification, and execution are accessible. The options are:

Begin Computations.

General Time & Output Specifications Data Entry.
Beach Characteristics Data Entry.

Water Level Data Entry,

Wave Parameter Data Entry.

Plot Output Data.

F10 Exit Menu.
Each option and the required data are described below.

'n'ﬂﬁﬂ'ﬂﬂ
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Littoral Processes

Begin Computations

- Use this option only after all data have been entered.

General Time & Output Specifications

This screen provides for input of general parameters required to run the
application. Values for all parameters listed are required.

Item Units Data Range

Simulation start time:

Year 1900 to 2050

Month 1 to 12

Day I to 31

Hour 0 to 24
Length of simulation hr 1 to 120
Tabular Output Time interval or specific times

Select a Tabular Output Time by moving the cursor to the desired type and
pressing . - Choices available are:

Interval

Specific Times

Selecting either of these choices will display a requestor for further input. The
format and data requirements of these requestors are described next.

Numerical Simulation of Time-Dependent Beach and Dune Erosion
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Interval Output Time Reguestor

Enter an integer value identifying a constant output time interval for results to
be written to the plot output files. The range of values allowed for the constant
interval is -

Item Units Data Range
Interval . _ hours 1 to 120

After entering an interval value, press one of the following keys to select the
next appropriate action:

Accept Data & Exit Requestor.
Return to Activity Menu.

Specific Output Times Requestor

Enter as many as 30 integer values indicating the specific times from beginning
of simulation for results to be written to the plot output files. The range of
values allowed for the specific times is:

Itern Units Data Range

Specific Times hours 1 to 120

After entering the desired specific times, press one of the following keys to
select the next appropriate action;

- More Input.
NOTE: Ten values can be displayed/entered on a
screen. Press to re-invoke the screen for
subsequent values.

Accept Data & Exit Requestor.
Return to Activity Menu,

Numerical Simulation of Time-Dependent Beach and Dune Erosion 6-2-5
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Beach Characteristics Data Entry

This option provides an interactive capability to enter new or edit existing input

of an original prestorm beach profile. The beach profile may be described by

one of two methods: _

1. Actual profile - A series of X,Y coordinate pairs that define points along the
profile. The X coordinate represents distance seaward from a baseline. The
Y coordinate represents a corresponding elevation relative to mean water
level (MWL = 0). In addition, the user defines elevations for the top of dune
and berm and mean grain size.

2. Generic profile - A schematic representation of a simple berm-dune and
offshore system. See Figure 6-2-1 for definition of profile terms.

+Y
“ Dune Widih

Top of Bune H—D—I

L

1
Cune Face Slope
Base of Dune
Top of Berm -
Do Mt ] 4
Beocn Foce Siope
MWL
Y=0 v ¥ -4 X
ht_l Meorshore
X=0 Slepe

Figure 6-2-1. Idealized Berm, Dﬁne, and Offshore System

The following list describes parameters on the General Beach Characteristics
screen with corresponding “units and ranges of wvalues recognized by this

application:

Item Units Data Range
Elevation at top of dune ft,m 00 to 95,999.0
Elevation at base of dune ft,m 0.0 to0  below dune top
Elevation at top of berm ft,m 0.0 to  9,999.0
Dune width from baseline ft,m 0.0 to 100.0
Berm width ft,m 0.0 to 500.0
Mean grain size mm 0.1 to 0.5
Profile actual or generic

Numerical Simulation of Time-Dependent Beach and Dune Ercsion
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Select a beach profile by moving the cursor to the desired type and pressing ().
The choices are:

®  Actual Beach Profile
® @Generic Beach Profile

Selecting either of these will display requestors for further input. The format
and data requirements of these requestors are described next.

Actual Beach Profile Requestor

When this option is selected, the Actual Beach Profile Point Data Entry Options
requestor is displayed. This requestor invokes other requestors that collect choices
and input to complete an actual beach profile definition for this application. As
a minimum, these parameters are required to define an actual profile:

® Elevations at top of dune and berm.
Mean grain size.
20 survey points (X,Y coordinate pairs) along the profile.

-]

-]

The Actual Beach Profile Data Entry Options requestor provides these choices
to complete a profile definition:

° Enter/Edit/View Profile Data.
° Read an ISRP Data File.
° Select an ISRP Profile/ Survey Number.

To make a selection, move the cursor to the desired choice and press (x). Selecting
a choice will display requestors for further input.

Enter/Edit/View Profile Data

This choice invokes the Actual Beach Profile Point Data requestor that allows
for interactively entering a data set of survey points along a profile, editing a
profile data set, or viewing a profile data set. The following list describes
parameters on the Actual Beach Profile Point Data requestor with their
corresponding units and range of data recognized by this application:

Item Units . Data Range

Profile data units ft,m
Distance from baseline (X) ft,m 0.0 to 4,000.0

Elevation (Y) ft,m -999.0 to 9,999.0

Numerical Simulation of Time-Dependent Beach and Dune Erosion 6-2-7
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The first survey point on the profile should have a Distance from baseline (X)
value of zero, and the corresponding Elevation (Y') value should match the value
for Elevation at Top of Dune (General Beach Characteristics).

NOTE: Minimum input parameters required to define an actual
profile are Elevations at Top of Dune and Berm, Mean Grain Size,
and 20 survey points (X,Y coordinate pairs) along the profile.

Press one of the following keys to select the next appropriate action:

Display/Enter More Data.

NOTE: Twenty survey points can be displayed/entered
on a screen. Press to re-invoke the screen for
subsequent points. The maximum number of X/Y pairs
allowed to define the profile is 200.

Accept Data & Exit.
Exit Requestor (do not accept data).

Read an ISRP Data File

If available, an ISRP data file may be input as an alternative to interactively
keying in actual profile data or reading them from an external ACES trace file.
This choice provides a requestor as a mechanism for declaring the name of the
external file containing two-dimensional profile data in ISRP Edit-2 format.
Typically, data have been saved in the file from a previous execution of ISRP.
The default ISRP file name is ISRP1.IN, but other file names (including path
name) are acceptable. After entering the file name, press to accept this
file. For more information on ISRP files, see the following section, titled Format
of an ISRP Data File.

After specifying the naine of the file, press one of the following keys to select
the appropriate action:

Accept Data & Exit Requestor.

NOTE: Use this option to open and read the ISRP file.
A message, "Please Wait - Reading data file." is displayed
at the bottom of the screen until the file is read.

Numerical Simulation of Time-Dependent Beach and Dune Erosicn
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Only the first 216 profile definitions in the file are read
by this application. If the file contains more definitions,
they are ignored. A message indicating this limitation
is displayed at the bottom of the screen. This is not an
error, the program will continue accepiing commands.

A maximum of 200 survey points along the profile are
read by this application, Any additional points on that
profile are skipped. A message to that effect is displayed
at the bottom of the screen. This is not an error, the
program will continue to read the file.

Upon successfully reading the file, a profile data set can
be selected and edited using procedures described in
Select an ISRP Profile and Enier/Edit/View Profile
Data sections of this manual.

Exit Requestor (do not accept data).

Select an ISRP Profile

This choice invokes the Select One ISRFP Profiie Number requestor that allows
selecting an ISRP profile by tagging the desired profile number. All profile
numbers identifying profiles read from the ISRP file are displayed as an aid for
selection and tagging. To tag a profile for selection, move the cursor to the
desired choice and press (). Only one profile selection is needed for each
computation.

When selection is complete, press one of the following keys to select the next
appropriate action:

Next Screen,

NOTE: As many as 60 ISRP profile names are displayed
on a screen. If more than 60 are read from the ISRP
file, press to display more profile names on
the next screen. A maximum of 216 names can be
displayed.

Accept Data, Exit Requestor.
Exit Requestor (selection is not accepted).
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Format of an ISRP Data File

The ISRP primary output is a file defining profile line data sets (distance offshore
and elevation) for a specific area in ISRP Edit-2 format. The ISRP has more
than one data file format; however, only Edit-2 type data files are recognized
by this application.

The first record in an ISRP Edit-2 type data file is a Header record that provides
general information about data in the file. Other records in the file define
profile data sets.

The following sections describe the records including format, parameters, and
corresponding range of values recognized by this application. See Figure 6-2-2
for a sample of an ISRP Edit-2 file.

Header Record

Column Type Item Data Range
1-2 Integer Header Record Identifier 00
11 Integer Edit-2 Identifier i
12 Integer Number of places to right of decimal for 0 to

) distance coordinates
13 Integer Number of places to right of decimal for 0 to 3
elevation coordinates
14-15 Character Abbreviation for units of measurements of ft or m
recorded data
16-19 Character Vertical datum reference MSL
NGVD
20-69 Character Description
70-75 Integer Date file was created yymmdd
77-80 Character Initials of person creating file

Profile Data Set Record

Column Type Itemn Data Range
1-2 Character Locality code any characters
3.5 Integer Profile line number 1 to 0999
6-9 Integer Survey identification number 1 to 09999

10 Character First record of profile definition 1
11-16 Integer Date of survey yymmdd
18-21 Integer Time of survey (24-hour clock) 0001 to 2400
22-24 Integer Number of X,Y pairs in profile definition 20 to 200
25-29 Integer Minimum elevation on profile -9989 to 90000
41-45 Integer Distance coordinate . 0 to 99999
46-50 Integer Elevation coordinate -9999 to 99909
51-55 Integer Distance coordinate 0 to 99999
56-60 Integer Elevation coordinate -9999 to 90099
61-66 Integer Distance coordinate 0 to 99099
66-70 Integer Elevation coordinate -0909 to 09000
71-75 Integer Distance coordinate 0 to 99009
76-80 Integer Elevation coordinate -9999 to 09009

Numerical Simulation of Time-Dependent Beach and Dune Erosion
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Profile Data Set Continuation Record

Column Type Ttem Data Range
1-2 Character Locality code any characters
3-5 Integer Profile line number 1 to 959
6-9 Integer Survey identification number 1 to 9999

10 Character Continuation record counter 2to%and Ato Z
11-16 Integer Distance coordinate 0 to 99989
16-20 Integer Elevation coordinate -9999 to 99999
21-25 Integer Distance coordinate 0 to 99999
26-30 Integer Elevation coordinate -9999 to 90009
31-35 Integer Distance coordinate 0 to 99999

| 36-40 Integer Elevation coordinate -0000 to 0000
41-45 Integer Distance coordinate 0 to 99999
46-50 Integer Elevation coordinate -9999 to 90999
51-55 Integer Distance coordinate 0 to 99999
56-60 Integer Elevation coordinate -9999 to 99999
61-65 Integer Distance coordinate 0 to 99999
66-70 Integer Elevation coordinate -9999 to 99995
71-75 Integer Distance coordinate - 0 to 99999
76-80 Integer Elevation coordinate -9999 to 99999

00 101§t Little River Inlet data MAC

LR 50 21810430 1200 74 -181 0 93 20 127 25 117 35 98

LR50 22 50 95 75 8 100 60 125 46 150 36 175 31 200 27
LR50 23 225 23 250 18 275 15 300 12 325 & 350 1 375 -6
LR 50 24 400 -11 425 -17 450 -13 500 -42 550 -43 600 -42 650 -53
s LR 50 25 700 -61 750 -71 800 -71 850 -85 900 -90 950 -96 1000 -%%
o LR 30 26 1050 -109 1100 -118 1150 -120 1200 -115 1250 -125 1300 -129 1350 -133
! LR 50 27 1400 -135 1450 -134 1500 -140 1550 -141 1600 -142 1650 -150 1700 -148
LR 50 28 1750 -150 1800 -153 1850 -155 1900 -157 1950 -1&4 2000 -163 2050 -165
LR 50 29 2100 -160 2150 -174 2200 -165 2250 -173 2300 -172 2350 -175 2400 -168
LR 50  2A 2450 -169 2500 -171 2550 -171 2600 -171 2650 -172 2700 -176 2750 -176
LR 50 2B 2800 -175 2850 -180 2900 -178 2950 -181 3000 -180 3050 -180 3100 -180
LR 50 ~ 31810715 1200 76 -193 0 92 20 26 35 96 40 95
LR50 32 60 85 80 76 100 &0 120 49 140 37 160 35 180 33
LR 50 33 200 29 220 22 240 26 260 21 280 15 300 g 320 3
LR 50 34 340 -2 360 -B 380 -13 400 -15 420 -11 440 -11 460 -14
LR 50 35 480 -29 500 -40 550 -40 600 -44 650 -60 700 -63 750 -80
LR 50 36 800 -86 850 -90 900 -104 950 -109 1000 -102 1050 -116 1100 -121
LR 50 37 1150 -128 1200 -133 1250 -132 1300 -138 1350 -144 1400 -143 1450 -150
LR 50 38 1500 -152 1550 -154 1600 -152 1650 -158 1700 -159 1750 -159 1800 -160
LR 50 39 1850 -15% 1900 -168 1950 -142 2000 -170 2050 -170 2100 -168 2150 -172
LR 50 3A 2200 -170 2250 -173 2300 -173 2350 -174 2400 -180 2450 -178 2500 -183
LR 50 3B 2550 -180 2400 -181 2650 -185 2700 -190 2750 .-188 2800 -188 2850 -190
LR 50 3C 2900 -191 2950 -193 0 0 0
LR 50 41811015 1200 &7 -200
LR 30 42 75 79 100 63 125 53 150 40 175 320 200 29 225 19
LR 30 43 250 15 275 10 300 5 325 -1 350 -4 375 -8 400 -20
LR 50 44 450 -71 500 -82 550 -86 600 -92 650 -100 700 -104 750 -117
LR 50 45 800 -109 850 -126 900 -121 950 -125 1000 -130 1050 -137 1100 -140
LR 50 46 1150 -140 1200 -143 1250 -145 1300 -146 1350 -148 1400 -153 1450 -147
LR 50 47 1500 -140 1550 -153 1600 -160 1650 -161 1700 -160 1750 -159 1800 -168
LR 50 48 1850 -161 1900 -169 1950 -164 2000 -172 2050 -169 2100 -171 2150 -180
LR 50 49 2200 -171 2250 -179 2300 -180 2350 -175 2400 -180 2450 -183 2500 -182
LR 50 4A 2550 -181 24600 -184 2650 -181 2700 -190 2750 -191 2800 -190 2850 -200
LR 50 51820115 1200 60 -190 50 93 75 79 100 &6 125 49
LR30 52 150 40 175 34 200 28 225 23 250 19 275 14 300 9
LR 50 53 325 7 350 3 375 -2 400 -7 450 -B2 500 -88 550 -97
LR 50 54 600 -102 &50 -104 700 -114 750 -120 800 -120 850 -123 900 -132
LR 50 55 950 -134 1000 -136 1050 -140 1100 -145 1150 -149 1200 -147 1250 -153
LR 50 56 1300 -157 1350 -158 1400 -155 1450 -160 1500 -161 1550 -159 1600 -168
LR 50 57 1650 -147 1700 -163 1750 -170 1800 -164 1850 -148 1900 -172 1950 -172
LR 50 58 2000 -170 2050 -177 2100 -176 2150 -177 2200 -179 2250 -180 2300 -186
LR 50 59 2350 -182 2400 -188 2450 -185 2500 -186 2550 -187 2600 -190 2650 -190

Figure 6-2-2. Sample of an ISRP Edit-2 File
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Generic Beach Profile Requestor

This choice invokes the Generic Beach Profile Parameters requestor that collects
additional input for completing a schematic representation of an idealized profile.
When Elevation At Top of Dune is entered, then Elevation At Base of Dune and
Cotangent of Dune Face Slope are required. When Elevation At Top of Berm is
entered, then Cotangent of Beach Slope is required. In addition, Mean Grain
Size and Cotangent of Nearshore Slope are always required. The following list
describes parameters on the Generic Beach Profile Parameters requestor with
their corresponding units and range of data recognized by this application:

Item . Data Range

Cotangent of dune face slope 1.0 to 10.0
Cotangent of beach face slope 1.0 to 20.0
Cotangent of nearshore slope 200 to 60.0

Press one of the following keys to select the next appropriate action:
Accept Data & Exit Requestor.

Exit Requestor (do not accept data).

Water Level Data Entry

This series of screens provides for input of water level variations for the model.
Water levels may be described by one or both of the following methods:

1. Tabulated entries (100 maximum) collected by a tide gage at a constant
sampling interval,

2. Tides as a constituent tide record with an amplitude and corresponding epoch
for any of 37 constituents. The major tidal constituents accepted by this
application are listed in Table A-5 in Appendix A. :

'NOTE: The final water level used in the model will be the sum
of tabulated entries and a constituent tide record. The model will
also run without water level data.

Numerical Simulation of Time-Dependent Beach and Dune Erosion
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From the menu on the screen Identify Type of Time-Series Water Level Data,
press:

To access the screen for entering tabulated data.

To access the screen for entering constituent tide data.

Tabulated Data

Item Units Data Range

At for hydrograph input . hr 1.0 to 120.0
Water level units _ ft,m

Water levels;, ft,m 60 to 20.0

(m=1...M, M<100)

NOTE: Enter water levels relative to Mean Water Level (MWL)
= (. First water level must be 0.0. Each screen will accept a
maximum of 20 values.

Press one of the following keys to select the next appropriate action:
More Input.

NOTE: Use this option to continue tabulated input
(maximum 100 values).

Return.

Constituent Tide Data

ltem Units Data Range

Gage longitude deg WEST  -180.0 to 180.00

Amplitude units ft.m

Amplitude of individual ft,m 0.0 to 999.99

. constituent,

Epoch of individual deg 0.0 to 360.00
constituent,

NOTE: The names of 37 common harmonic constituents (see
Table A-5, Appendix A) are displayed on a series of screens.
Place the values of amplitude and epoch at the appropriate desired
constituent name.
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Press one of the following keys to select the next appropriate action;

More Input.
NOTE: Use this option to continue additional constituernt
input on subsequent screens.

Return.

Wave Parameter Data Entry

This series of screens provides for input of wave parameters and an associated
water depth for the model. Wave parameters are collected at a constant time
interval and constant water depth.

Item Units Data Range

At for wave parameters hr 1.0 to  120.00
Wave height units ftm

Water depth "~ ft,m 5.0 to 9,999.99
Wave height ft,m 1.0 to 30.00
Wave pericd sec 1.0 to 30.00
Wave crest angle deg' 0.0 to 89.00

Press one of the following keys to select the next appropriate action:

More Input.

NOTE: Ten wave records can be displayed/entered on
a screen. Press to re-invoke the screen for
subsequent values,

Return to Activity Menu.

Plot Output Data

This application generates one plot with two curves (see Figure 6-2-3). The two
curves are:

L]

Original profile.

o

Computer profile at the end of the simulation time.
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APPLICATION RESTRICTIONS, REQUIREMENTS, AND LIMITATIONS

Listed below are some restrictions, requirements, and limitations of this
application. :

If the profile used in this application is a Generic profile, then the
water depth at the gage must be at least twice the maximum wave
height that is used.

If the profile that is used is an Actual profile, then the maximum
profile depth must be.equal to or greater than twice the maximum
wave height that is used.

If the entire profile becomes submerged during execution of this
application, then the program will stop and the user will be requested
to check the water depth entry and Water Level Data Entry option.

This application can be used to determine the beach response profile
in front of a seawall by assuming that the seawall is located at X = 0

@ on the profile.

Calculations over the horizontal grid of the model are carried out to a
maximum depth of 45 ft.

Numerical Simulation of Time-Dependent Beach and Dune Erosion 6-2-15
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EXAMPLE PROBLEMS

Example 1 - Generic Profile with Constituent Tide Data

Input

All input is accomplished through screens accessible from the Activity Menu.

General Time & Output Specifications Data Entry

Item Value Units
Simulation start time:
Year 1989
Month 1
Day 10
Hour 10.00
Length of simulation 20.00 hr
Tabular output time (Interval) 2.00 hr
Beach Characteristics Data Entry

Item Value Units
Elevation at top of dune 20,000 ft
Elevation at base of dune 6.000 ft
Elevation at top of berm 6.000 ft
Dune width from baseline 50.000 ft
Berm width 100.000 ft
Mean grain size 0.220 mm
Profile GENERIC

Generic Profile Data

Item Value Units

Cotangent of dune face slope 2.000

Cotangent of beach face slope 10.000

Cotangent of nearshore slope 20.000

Numerical Simulation of Time-Dependent Beach and Dune Erosion
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Water Level Data Entry

Constituent Tide Data (see Table A-5, Appendix A)

Item YValue Units

Gage longitude 75.00 deg WEST

Amplitude units ft

Amplitude of individual constituent, (M4) 4.00 ft

Epoch of individual constituent, (M4) 90.00 deg
NOTE: All other common harmonic constituents are 0.0 for this
example.

Wave Parameter Data Entry

Item Value Units
At for wave parameters 20.00 hr
Wave height units ft
Water depth 60.00 ft
Wave height 8.00 ft
Wave period 8.00 sec
Wave crest angle 10.00 deg
Output

Results from this application are written to two plot output files. In addition,
this application generates one screen plot.

Plot Output File 1

This file contains simulated profile data representing the original profile and
evolving, time-dependent profiles. Each point along the profile is defined by
some distance seaward of a baseline and a corresponding elevation. Profiles are
reported at the Tabular Output Time Interval. Table 6-2-1 is a partial listing of
plot output file I (default name PLOTDAT1.OUT). Figure 6-2-3 is a plot
comparing the original profile with the 20-hr profile.
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Table 6-2-1
Listing of Plot Output File 1 for Example Problem 1

Original Profile Data

Dist. Seaward Elev.(ft)
from Baseline (ft)

0. 20.00
4. 20.00
8. 20.00

l l
212, 2.40
216. 2.00
220. 1.60
224. 1.20
228. 0.80
232. 0.40

J 1
1128. -44.60
1132. -44 80
1136. -45.00

Profile Data at 2 hr

Dist. Seaward Elev.(ft)
from Baseline (ft)
0. 20.00
4, 20.00
8. 20.00
§ 4
212. 2.10
216. 1.46
220. ' 1.08
224, , 0.78
228, 0.49
232. 0.22
i i}
1128, -44.60
1132, ' -44.80
£136. -45.00

(Table 6-2-1 Continued on the Next Page)
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(Table 6-2-1 Concluded)

Profile Data at 20 hr

Dist. Seaward Elev.(ft)
from Baseline (ft) _
0. 20.00
4, 20.00
3. 20.00
4 4
204, 1.63
208. 1.26
212, 0.91
216. 0.59
220. - 0.29
224, 0.00
228, -0.28
232, -0.55
236. ~0.81
) 4
1128. -44.60
1132, -44 .80
1136. ~45.00
26 . = — —0Opiginal Profile Data
—— Conputed Profile at 28 Hours
18+
:
o B—-
=
o
[
L
' -28-+
-39 ! : : : | ! :
8 168 280 398 580 ©08 700

- 488
DIST. SEAWARD FROM BASELINE (f+t)

Figure 6~2-3. Profile Change After 20 Hr
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Plot Output File 2

This file contains a table consisting of changes in sand volume and changes
(advance/retreat) in position of the 0-, +5-, +10-, and +15-ft contours. Erosion
statistics are reported at the Tabular Output Time Interval. Table 6-2-2 is a
listing of plot output file 2 (default name PLOTDAT2.0UT).

Table 6-2-2
Listing of Plot Qutput File 2 for Example Problem 1

Hour Change in Contour Change (ft)

Volume

(yd3/ft)
0 +5 +10 +15
2 -1.05 -0.63 -2.98 -0.14 -0.14
4 -0.94 -0.40 -2.84 -0.11 -0.11
6 -1.13 -5.13 -2.94 -0.14 -0.14
8 -2.87 -6.28 -4.84 -0.52 -0.52
10 -2.80 -6.12 -4.73 ~-0.49 -0.49
12 -2.96 -7.21 -4.97 -0.54 -0.54
14 -4.87 -9.26 -8.05 -1.16 -1.16
16 -4.87 -10.43 -8.04 -1.16 -1.16
18 -4.82 -10.37 -7.97 -1.14 -1.14
20 -6.80 -12.05 -11.66 -1.74 -1.74

(Example | Conciuded)
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Example 2 - Generic Profile with No Water Level Data

Input

All input is accomplished through screens accessible from the Activity Menu.

General Time & Output Specifications Data Entry

Numerical Simulation of Time-Dependent Beach and Dune Erosion

Item : Yalue Units
Simulation start time:
Year 1989
Month 1
Day 17
Hour 3.00
Length of simulation 20.00 hr
Tabular output time (Interval) 2.00 hr
Beach Characteristics Data Entry
Item Value Units
Elevation at top of dune 20.000 ft
Elevation at base of dune 6.000 ft
Elevation at top of berm 6.000 ft
Dune width from baseline 50.000 ft
Berm width 100.000 ft
Mean grain size 0.220 mm
Profile GENERIC
Generic Profile Data
Item Value Units
Cotangent of dune face slope 2.000
Cotangent of beach face slope 10.000
Cotangent of nearshore slope 20.000
Wave Parameter Data Entry
Item Value Units
At for wave parameters 20.00 hr
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Wave height units
Water depth
Wave height
Wave period
Wave crest angle

Qutput

60.00
8.00
8.00

10.00

Littoral Processes

ft
ft
ft
sec -
deg

Results from this application are written to two plot output files. In addition,

this application generates one screen plot.

Plot Output File 1

This file contains simulated profile data representing the original profile and
evolving, time-dependent profiles. Each point along the profile is defined by
some distance seaward of a baseline and a corresponding elevation. Profiles are
reported at the Tabular Output Time Interval. Table 6-2-3 is a partial listing of

plot cutput file 1 (default name PLOTDAT1.0UT).

comparing the original profile with the 20-hr profile.

Table 6-2-3

Figure 6-2-4 is a plot

Listing of Plot Qutput File 1 for Example Problem 2

Original Profile Data

Dist. Seaward Elev.(ft)
from Baseline (ft)

0. 20.00
4. 20.00
8. 20.00

1 1
208. 2.80
212. 2.40
216, . 2.00
220. 1.60
224, 1.20
228. , 0.80
232. 0.40

4 i
1128. -44.60
1132. -44.80
1136. ' -45.00

(Table 6-2-3 Continued on the Next Page)
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(Table 6-2-3 Concluded)
Profile Data at 2 hr

Dist. Seaward Elev.(ft)
from Baseline (I't)

0. 20.00
4. 20.00
8. 20.00

i i
208. 2,78
212, 2.38
216. 1.98
220. 1.58
224. 1.18
228. 0.78
232, 0.38

1 1
1128. -44.60
1132. -44.80
1136. -45.00

Profile Data at 20 hr

Dist. Seaward Elev.(ft)
from Baseline (ft)
0. 20.00
4. 20.00
3. 20.00
1 1
208. 1.59
212. 1.19
216. 0.79
220. 0.39
224. -0.01
228. -0.61
232. -0.97
J 1
1128, -44.60
1132, -44.80
1136. -45.00

|
]
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Figure 6-2-4. Profile Change After 20 Hr

Plot Qutput File 2

This file contains a table consisting of changes in sand volume and changes
(advance/retreat) in position of the 0-, +5-, +10-, and +15-ft contours, Erosion
statistics are reported at the Tabular Ouiput Time Interval.

298 388 408 L)
DIST. SEAWARD FROM BASELIMNE (Ft)

Table 6-2-4 is a

listing of plot cutput file 2 (default name PLOTDAT2.0UT).

Table 6-2-4
List_ing of Plot Qutput File 2 for Example Problem 2
Hour Change in Contour Change (ft)
Volume
(yde/ft)
0 +3 +10
2 -0.01 -0.18 -0.18 0.00
4 -0.41 -1.94 -1.94 0.00
6 -0.89 -4.14 -4.14 0.00
8 -1.51 -5.90 -5.90 -0.10
10 -2.13 -7.24 -6.82 -0.28
12 -2.85 -7.92 -7.88 -0.49
14 -31.59 -8.98 -8.98 -0.71
16 -4.34 ~10.09 -16.09 -0.94
18 ~-4.98 ~11.40 -11.03 -1.13
20 -5.69 -12.14 -12.07 -1.34
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Example 3 - Generic Profile with Tahulated Water Data

Input

All input is accomplished through screens accessible from the Activity Menu,

General Time & Qutput Specifications Data Entry

Item Value Units
Simulation start time:
Year 1989
Month 1
Day 17
Hour 2.50
Length of simulation 20.00 hr
Specific output times from 1,2, 4,6, 8,10, hr
beginning of the simulation 12, 14, 16, 18,
(Tabulated) 20
Beach Characteristics Data Entry

Item Yalue Units
Elevation at top of dune 14.100 ft
Elevation at base of dune 6.000 ft
Elevation at top of berm 6.000 fit
Dune width from baseline 50.000 ft
Berm width 100.000 ft
Mean grain size 0.220 mm
Profile GENERIC

Generic Profile Data

Item YValue Units

Cotangent of dune face slope 2.000

Cotangent of beach face slope 10.000

Cotangent of nearshore slope 20.000
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Water Level Data Entry

Tabulated Tide Data

Item Yalue Units
At for hydrograph input 4.000 hr
Water level units ft
Water levels,, 0,35, 7,5,2

(m=1..M, M<100)

Wave Parameter Data Entry

Item Value Units
Atfor wave parameters 5.00 ' hr
Wave height units ft
Water depth ' 60.00 ft
Wave heights ' 8,5,3,12 fi
Wave periods - 8,5,4,10 sec
Wave crest angles 10, 45, 30, 0 deg
Output

Results from this application are written to two plot output files. In addition,
this application generates one plot.

Plot Output File 1

This file contains simulated profile data representing the original profile and
evolving, time-dependent profiles. Each point along the profile is defined by
some distance seaward of a baseline and a corresponding elevation. Profiles are
reported at the Tabular Output Time Interval. Table 6-2-5 is a partial listing of
plot output file 1 (default name PLOTDAT!.0UT). Figure 6-2-5 is a plot
comparing the original profile with the 20-hr profile.
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Table 6-2-5
Listing of Plot Output File 1 for Example Problem 3
Original Profile Data

Dist. Seaward Elev.(ft)
from Baseline (ft)

0. 20.00
4, 20.00
8. 20.00
12. 20.00

3 4
208. 2.80
212, 2.40
216. 2.00
220. 1.60
224, 1.20
228. 0.80
232, 0.40

X X
1128. -44.60
1132, -44.80
1136. -45.00

Profile Data at 1 hr

Dist. Seaward Elev.(ft)
from Baseline (ft)
0. 20.00
4. 20.00
8. 20.00
12. 20.00
A N
208. 2.82
212, 2,42
216. 2.02
220. 1.62
224, 1.22
228. 0.82
232, 0.42
1 J
1128. -44.60
1132, -44.80
1136. -45.00

(Table 6-2-5 Continued on the Next Page)
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(Table 6-2-5 Concluded)
Profile Data at 20 hr

Dist. Seaward Elev.(ft)
from Baseline (ft) .
0. - 20.00
4, 20.00
8. 20.00
J I

200. 1.77
204, 1,58
208. 1.39
212, 1.19
216. 1.00
220. 0.80
224, 0.60
228. 0.40
232, 0.20
236. 0.00
240. -0.21

l !
1128. -44.60
1132, -44 .80
1136. -45.00

g+ = = —Qriginal Profile Data

= Conpated Praofile at 28 Hours

ELEVATION (ft)

L i ]
T T

-38 } ! } i :
8 164 2B8 388 488 sag 688 )
DIST. SEAWARD FROM BASELINE (ft)

Figure 6-2-5. Profile Change After 20 Hr
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" Plot Output File 2

This file contains a table consisting of changes in sand volume and changes
(advance/retreat) in position of the 0-, +5-, +10-, and +15-ft contours. Erosion
statistics are reported at the Tabular Output Time Interval. Table 6-2-6 is a
listing of plot output file 2 (default name PLOTDAT2.0UT).

Table 6-2-6
Listing of Plot Output File 2 for Example Problem 3

Hour Change in Contour Change (ft)
VYolume
(yd¥/ft)
: 0 +5 +10 +15
1 0.08 0.23 0.22 0.00 0.00
2 © -0.01 -0.18 -0.18 0.00 0.00
4 -0.41 -1.94 -1.94 0.00 0.00
6 -1.98 -1.17 -10.14 0.00 0.00
8 -2.87 1.45 -11.07 -0.29 -0.29
10 -3.54 23.19 -13.00 -0.82 -0.82
12 -3.95 34.73 -14.31 -1.28 -1.28
14 -6.15 34.73 -46.76 -1.95 ~-1.95
16 -5.56 34.73 -52.90 -1.64 -1.64
18 -5.78 8.86 -48.78 -1.42 -1.42
20 -7.41 -0.07 -48.45 ~-1.40 -1.40

(Example 3 Concluded)
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Example 4 - Actual Profile Data with No Water Level Data

Input

All input is accomplished through screens accessible from the Activity Menu,

General Time & Output Specifications Data Entry

Item ' Value Units
Simulation start time:

Year 1989

Month 1

Day 17

Hour ' 3.00

Length of simulation 20.00 hr
Tabular output time (Interval) 2.00 hr

Beach Characteristics Data Entry

Item Value  Units
Elevation at top of dune 14.100 ft
Elevation at base of dune 6.000 ft
Elevation at top of berm 6.000 ft
Dune width from baseline 50.000 ft
Berm width 100.000 ft
Mean grain size 0.220 mm
Profile ACTUAL

Numerical Simulation of Time-Dependent Beach and Dune Erosion
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Actual Profile Data

Distance Elevation Distance Elevation
Seaward Seaward
from from
Baseline Baseline
Pt X Y Pt X Y
1 0.000 14.100 28 772.900 -9.000
2 4.000 13.400 29 821.800 -7.600
3 11.200 13.100 : 30 883.900 -7.500
4 25.100 10.600 31 957.000 -10.000
5 45.000 15.000 32 975.600 -11.300
6 54.400 14.100 33 998.000 -12.000
7 75.700 12.500 34 1028.000 -13.400
8 105.200 12.900 35 1076.000 -16.100
9 139.600 13.500 36 1120.000 -18.100
10 163.900 12.500 37 1153.000 -19.200
11 189.400 10.500 38 1190.000 -20.500
12 205,500 8.600 39 1226.000 -21.500
13 242,500 4.300 40 1285.000 -22.500
14 281.600 2.300 41  1316.000 -23.000
15 320.600 1.100 42 1372.000 -24.400
16 374,700 0.400 43  1421.000 -25.500
17 393,700 0.200 44  1485.000 -26.500
/ 18  -421.300 -0.500 45 1532.000 ~27.200
19 453.600 -3.100 . 46  1585.000 -28.300
20, 497.300 -6.900 47  1625.000 -29.200
21 539.200 -7.000 48 1682.000 -30.100
22 577.400 -6.600 49 1723.000 -30.400
23 626.700 -7.600 50 1777.000 ~31.100
24 638.700 -8.700 51  1821.000 -31.500
25 672.600 -9.800 52 1870.000 -32.200
26 721.900 -9.700 533  1916.000 -32.400
27 735.700 -8.800

Wave Parameter Data Entry

Item Yalue Units
At for wave parameters 20.00 hr
Wave height units ft
Water depth 60.00 ft
Wave height 8.00 fit
Wave period 8.00 sec
Wave crest angle 10.00 deg
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28-- = — = Original Profile Data

— Computed Profile at 28 Hours

ft)

ELEVATION

-3# } } + } } }
a 260 488 e08 ges 1808 1204
DIST. SEAWARD FROM BASELINE (ft)

Figure 6-2-8. Profile Change After 20 Hr
Plot Output File 2

This file contains a table consisting of changes in sand volume and changes
(advance/retreat) in position of the 0-, +5-, +10-, and +15-ft contours. Erosion
statistics are reported at the Tabular Output Time [nterval. Table 6-2-8 is a
listing of plot output file 2 (default name PLOTDAT2.0UT).

Table 6-2-8
Listing of Plot Output File 2 for Example Problem 4
Hour Change in Contour Change (ft)

Yolume

(yd3/ft)
0 +5 +10 +15
2 -1.68 -17.54 -2.41 0.00 0.00
4 -2.76 -34.67 -3.98 0.00 0.00
6 -3.50 -48.52 -5.09 0.00 0.00
8 -4.07 -58.17 -3.96 -0.18 0.00
10 -4.54 -64.89 -6.69 -0.84 0.00
12 -4.94 -69.85 -7.29 -1.39 0.00
14 -5.28 -73.61 -7.79 ~1.86 0.00
16 -5.59 -76.76 -8.25 -2.33 0.00
18 -5.85 -79.29 -8.65 -2.73 0.00
20 -6.07 -81.33 -8.99 -3.09 0.00

(Example 4 Concluded)
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CALCULATION OF CoMPOSITE GRAIN-SIZE DISTRIBUTIONS

DESCRIPTION

INPUT

OutpPuT

The major concern in the design of a sediment sampling plan for beach-fill
purposes is determining the composite grain-size characteristics of both the native
beach and the potential borrow site. This application calculates a composite
grain-size distribution that reflects textural variability of the samples collected
at the native beach or the potential borrow area.

The input requirements of this application consist of (a) entering and/or editing
sand sample weights and germane identification characteristics, (b) selecting
samples to be used in calculating the composite grain-size distribution, and (c)
selecting multiple samples and/or composites for-plotting on one screen. Data
input and selection are accomplished through screens and pop-up windows
(hereafter called requestors). Detailed lists and descriptions of the requestors and
input parameters are presented in the Procedure section of this document.

Results from composite calculations may be displayed on screens, written to plot
output files 1 and 2 (default name PLOTDATL.OUT and PLOTDAT2.0UT),
and displaved via plots. Detailed descriptions of the screen output and plots are
given in the Procedure section of this document. The plot output files are
described below.

Plot Output File 1

The contents and format of plot output file 1 (default name PLOTDAT1.0UT)
duplicate that of option 4: View Output Data accessible from the Activity Menu.
Information reported is; '
a. Wentworth and Unified Soils Classification schemes identifying
percentage of the composite’s sand weight in varjous categories (gravel,
sand, silt, etc.)

b. Statistics of the composite calculated by Method of Moments and Folk
Graphics Measures.

Calculation of Composite Grain-Size Dizstributions 6-3-1
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¢. Header information and percentage by sand weight of specific grain
sizes in the composite.

d. When the composite is composed from core samples, the percentage of
the total core length that each sample represents is also provided.

Plot Output File 2

Composite data (header information and percent of sand weight distribution are
written to plot output file 2 (default name PLOTDAT2.0UT). The format of
this file duplicates that of sand samples read from an external file or written to
the trace output file with one exception. A "C" in line 4 of this file indicates
to the application that it is composite data rather than sample data. Data in this
file may be used as input to the second major function of this application, Plot
Samples/Composites on the Same Screen.

Trace Output File

Sand samples selected for composite calculations are written to the trace output
file (default name TRACE.OUT). The format and contents of this file match
exactly the requirements of input files for this application.

This application provides only a Single Case Mode. The Multiple Case Mode is
not available. The Single Case Mode requires interaction with the application
through numerous requestors.

°  Press on the Main Menu to select Single Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct,

°  Press on the Functional Area Menu to select Littoral Processes.

Press on the Littoral Processes Menu to select Calculation of
Composite Grain-Size Distributions.

Calculation of Composite Grain-Size Distributions
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Select Unit of Measurement for Composite Particle Diameter

This item refers only to the final system of units (phi, millimeter, or American
Society for Testing Materials (ASTM) mesh sizes) in which the composite
grain-size distribution is displayed and printed. The units allowed for Particle
Diameter are:
phi, mm, or ASTM mesh sizes .

Table A-4 in Appendix A lists sediment particle diameters (in phi units, equivalent
millimeters, and ASTM mesh sizes) recognized by this application. After selecting
the desired units, press one of the following keys to select the appropriate action:

Proceed.
Exit Application,

Application’s Major Activities
This application provides two major activities:

Compute and View a Composite.
Plot Samples/Composites on Same Screen.
F10 Exit Menu.

Compute and Yiew a Composite

The following sections describe the various activity menus and screen requestors
enabling data entry, data selection, composite calculations, viewing a composite,
and plotting a composite.

Data Entry Options Menu

This menu provides two options for interactive participation with the application.
The first option allows entering new data sets and the second option allows
editing of data sets in an external file.

Initial Case Data Entry.
Use this option to enter an initial (new) set of data. These
data, referred to as a case, will be stored in a temporary file
and will be accessible to the program only while processing
this case. All data in the case are nof automatically written
to the Trace Qutput File. The only data that are written to
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the Trace Output File are those identified for calculating the
composite grain-size characteristics. Data identification is
made via the Identify Samples for Composite option.

(A1) (ED) Edit Existing Case from File: CGSLIN.

Activity Menu

Use this option to access and modify data saved in an external
file and to add additional data. Addition of data is
accomplished via the Enter Sample Data option. Modification
of data is made via the Edit Sample Data option. Additions
and/or modifications are written to a temporary file and are
accessible to the program only while processing this case.
All new and/or modified samples are not automatically written
to the Trace Qutput file. The only data that are written to
the Trace Qutput File are those identified for calculating the
composite grain-size characteristics. Data identification is
made via the Identify Samples for Composite option.

Typically this data file has been saved as a trace output fiie
from a previous execution of this application. The default
input file name is CGS1.IN, but other file names (including
path name) are acceptable. After entering the file name,
press to accept this file. For more information on
files, see the section of this manual entitled "General
Instructions and Information.”

NOTE: The file CGS1.IN contains 128 core samples
collected in 1984 for the beach nourishment project
at Panama City, Florida.

The Activity Menu is a point from which all options for Single Case data entry,
modification, execution, and plotting are accessible. The options are:

1

Fl

=) ) () () [T
BIsIEIRIE

O

Begin Computations.

Enter/Edit Sample Data.
Identify Samples for Composite.
VYiew Qutput Data.

Plot Output Data.

Exit Menu. -

Each option and the required input are described below.
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Begin Computations

Use this option only after all sample data have been entered and/or modified
and selected for computations. Before executing the composite grain-size
calculations, a requestor (Enter Header Information for Composite) requiring
identification and commentary parameters specific to the composite is displayed.

Enter Header Information for Composite

Enter an accurate description of data used in calculating the composite. This
information is helpful for immediate as well as future uses of the composite
grain-size distribution. The following list describes parameters required on the
Enter Header Information for Composite reguestor.

Item Description

Composite Name Unique name assigned to this composite
Analyzer Person/company/agency analyzing the data
Title Project title

Comment Any helpful information

When the header information has been entered, press one of the following keys
to select the next appropriate action:

Accept Data & Begin Computations.
Exit Window.

Enter/Edit Sample Data

This option provides an interactive capability to enter new or edit existing sand
sample data that are used for calculating composite grain-size distributions. The
set of data that is entered or edited is referred to as the case. Input is accomplished
through numerous reguestors. A flowchart showing requestors available under
the Enter/Edit Sample Data option is shown in Figure 6-3-1. The format and
data requirements for these requestors are described below.
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[ F2: Enter/Edit Sample Data
| f

Ijnter Sample Dato [ Edit Sample Data
Enter Sample Header Data Tag Sample Names for Editing

' |
!
"Enter Sample Sand Size Distributian Edit Sample Header Daio

l

Edit Sample Sand Size Distribution

Figure 6-3-1. Flowchart of Requestors for Option F2), "Enter/Edit Sample Data"

When the E2) option (Enter/Edit Sample Data) from the Activity Menu is selected,
the Enter/Edit Sample Data requestor is displayed.

Enter/Edit Sample Data

This reguestor provides options for:

°  Entering new sand sample data (Enter Sample Data).

?  Editing existing sand sample data (Edit Sample Data).
To select an option, move the cursor to the desired choice and press &<. Selecting
either of these choices will display requestors for further input.

Enter Sample Data

This option aliows for interactively adding new sand sample data to an existing
case Or creating a new case. Two requestors are required to record data. The
first requestor (Enter Sample Header Data) is used to collect header data and
germane information for each sample in the case. The second reguestor (Enter
Sample Sand-Size Distribution) is used to record sand-size distribution data for
each sample. A case can contain a maximum of 144 samples. These requestors
are described in detail below.

Enter Sample Header Data

This requestor collects header data and general information unique to each sand
sample in the case. The following list describes parameters on the Enter Sample
Header Data requestor with their corresponding units and range of data recognized
by this application;
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Item Description

Sample Name Unique name assigned to this sample (each
_ sample must be uniquely identified)

Title Project title

Date Collected Date the sand sample was collected

Analyzer Person/company/agency analyzing the data

Comment ; Any helpful information

Position on Béach Location where sand sample was taken

(nearshore, offshore, etc.)

- Type of Sample - Method of collection of sample {surface, core,
vibracore, etc.)

Item Units Data Range

Profile Number 0 to 9,999
Surface/Core Elevation ftm  -100.0 to 100.0
Core Length (Core Sample only) - ft,m 00 to 50.0
Top of Sample (Core Sample only) ft, m 0.0 to 50.0
Bottom of Sample {Core Sample only) ft, m 0.0 to 50.0
Latitude ) 00 to 9,999,999,
Longitude ' 0.0 to 9,999,999,
Total Sand Weight grams 0.0 to 500.0
Particle Diameter Units phi, mm, ASTM mesh size

* NOTE: Particle Diameter units declared on the Enter Sample
Header Data requestor identify the units of measurement for grain
sizes c¢ollected on the Enter Sample Sand-Size Distribution
requestor.

When data have been entered, press one of the following keys to select the next
appropriate action:

(ALT)[F1) Continue Input (invokes the Enter Sample Sand-Size
Distribution requestor).
Accept Data & Return.

Return to Menu (Activity Menu),
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Enter Sample Sand-Size Distribution

This reguestor collects sand weight in grams for standard particle diameters (see
Table A-4 in Appendix A). The standard particle diameters are displayed as an
aid for inputting sand weights. The particle diameter unit (phi, millimeter, or
ASTM mesh size) specified on the Enter Sample Header Data reguestor determines
the unit of measurement for sand weights recorded on the Enter Sample Sand-Size
Distribution requestor. A maximum of 56 sand weights can be entered. The
range of sand weight values allowed by this application is listed below.

Item Units Data Range
Sand Weight grams ~1.0 to 3000.0

NOTE: A sand weight of - /.0 indicates to the application that
NO weight was recorded for the associated grain size. This
allows sand distributions to be entered independently of the
sieve interval. Thus, mixed and/or well-sorted sand populations
may be recorded.

LIMITATION: Sediment particle diameters accepted by this
application are listed in Table A-4 in Appendix A.

When finished entering sand weights on this reguestor, press one of the following
keys to select the next appropriate action:

Continue Input.

NOTE: A maximum of 28 particle diameters and associated
sand weights can be displayed and entered on one screen.
To display the remaining 28 standard particle diameters-and
enter corresponding sand weights, press ED. After
all sand weights have been entered, press again to
invoke the Enter Sample Header Data requestor for entering
data for the next sand sample.

Accept Data & Returi.

F10 Return to Menu (to Activity Menu),
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Edit Sample Data

This option allows for interactively editing sand sample data. Three requestors
guide the user through the editing procedure. The first requestor (Tag Sample
Names for Editing) provides an easy process to identify samples for editing. The
second reguestor {Edit Sample Header Data) is used to edit header data and
general information for each sample selected. The third requestor (Edit Sample
Sand-Size Distribution) is used to edit sand-size distribution data for each sample.

 These requestors are described in detail below.

Tag Sample Names for Editing

This requestor allows identifying samples for editing by tagging the name of the
sample. All sample names in the case are displayed as an aid for identification
and tagging. To select and tag a sample, move the cursor to the desired choice
and press (x). Continue this procedure until all desired samples are tagged.

When selection and tagging are compiete, press one of the following keys to
select the next appropriate action:

More Input.

NOTE: A maximum of 60 sample names are displayed on
one screen. If more than 60 samples are in the case, press
to display more sample names.
Accept Data, Exit Window (invokes the Edit Sample Header
Data requestor to begin the editing process).

Exit Window (Activity Menu).

Edit Sample Headei- Data

This requestor allows editing the header data and general information unique to
the tagged sand samples. The following list describes the specific parameters
on the Edit Sample Header Data requestor that can be edited, with their
corresponding units and range of data recognized by this application:

" Caleulation of Composite Grain-Size Distributions 6-3-9
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Item
Sample Name

Title

Date Collected
Analyzer
Comment
Position on Beach

Type of Sample

Littoral Processes

Description
Unique name assigned to this sample (each
sample must be uniquely identified)

Project title

Date the sand sample was collected
Person/company/agency analyzing the data
Any helpful information :
Location where sand sample was taken
(nearshore, offshore, etc.)

Method of collection of sample (surface, core,
vibracore, etc.)

Item Units Data Range

Profile Number 0 to 9,999
Surface/Core Elevation ft, m -100.0 to 100.0
Core Length (Core Sample only) ft, m 0.0 to 50.0
Top of Sample (Core Sample only) ft, m 0.0 to 50.0
Bottom of Sample (Core Sample only) ft,. m 00 to 50.0
Latitude 0.0 to. 9,999,999,
Longitude 0.0 to 9,999,999,

Total Sand Weight

Particle Diameter Units

grams 0.0 to 500.0

phi, mm, ASTM mesh size

NOTE: Particle diameter units declared on the Edit Sample Header
Data requesior determine the units of measurement that will appear
on the Edit Sample Sand-Size Distribution reguestor. -

When data have been edited, press one of the following keys to select the next

appropriate action:

Continue Input (invokes the Edit Sample Sand-Size
Distribution requestor to continue the editing process).

Accept Data & Return.

F10 Return to Menu (Activity Menu).

Calculation of Compesite Grain-Size Distributions
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Edit Sample Sand-Size Distribution

This requestor displays sand weights in grams for standard particle diameters for
the tagged sand samples. The standard particle diameters are displayed as an
aid for inputting sand weights. The particle diameter unit (phi, millimeter, or
ASTM mesh size) specified on the Edit Sample Header Data requestor determines
the unit of measurement for sand weights recorded on the Edit Sample Sand-Size
Distribution requestor. A maximum of 56 sand weights can be entered. The
range of sand weight values allowed by this application is listed below.

Item Units Data Range
Sand Weight grams -1.0 to 13,0000

NOTE: A sand weight of -1.0 indicates to the application that
NO weight was recorded for the associated grain size. This
allows sand distributions to be entered independently of the
sieve interval. Thus, mixed and/or well-sorted sand populations
may be recorded.

LIMITATION: Sediment particle diameters accepted by this
application are listed in Table A-4 in Appendix A.

When finished editing sand weights on this requestor, press one of the following
keys to select the next appropriate action: '

Continue Input.

NOTE: A maximum of 28 particle diameters and associated
sand weights can be displayed and recorded on one screen,
To display the remaining standard particle diameters and
corresponding sand weights, press F). After all sand
weights have been edited, press again to invoke
the Edit Sample Header Data requestor. This will display
recorded data for the next tagged sand sample.

Accept Data & Return.

F10 Return to Menu (Activity Menu).

Calculation of Composite Grain-Size Distributions ‘ 6-3-11
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Identify Samples for Composite

This option provides an interactive capability to identify and select data samples
from the case for use in calculating the composite grain-size distribution.
Selection of the data is accomplished through numerous reguestors. A flowchart
depicting requestors available via the F3: Identify Samples for Composite option
is shown in Figure 6-3-2. The samples selected from the case via this option
are written to the Trace Output File (default name TRACE.OUT) and then used
in the composite grain-size calculations. The format and data requirements for
these requestors are described below.

_‘|7F3:_ Identify Samples for Composite‘

lgeiect Type of Samples for Composite ‘

}Surface Samples I (Core Samples J |A|I Samples i
See Figure 6—3-3 ‘ rgee Figure 6—3-4 | | No Requestors |

Figure 8-3-2. Flowchart of Requestors for Option 3], "Identify Samples for Composite"

When the F3: Identify Samples for Composite option is selected, the Select Type
of Samples for Composite requestor is displayed.

Select Type of Samples for Composite

This requestor provides three options for identifying the type of samples that
will make up the data set used in the composite grain-size calculations. The
options are;

°  Surface Samples.

-]

Core Samples,
¢ All Samples.

To select an option, move the cursor to the desired choice and press (). Selecting
either Surface Samples or Core Samples will display more requestors for further
input. Selecting All Samples requires no further reguestors.

Calculation of Composite Grain-Size Distributions
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Surface Samples

When the Surface Samples option is selected, the Select Surface Samples By
requestor is displayed. This requestor invokes other requesiors (Figure 6-3-3)
that collect choices and input to determine the data set for composite grain-size
calculations.

| F3: Identify Samoples for Composite ‘

I Select Type of Samples for Composite ] ’

{All Samples —‘

ISurfoce Surnple?l {ﬂe Scmples—'
H

| See Figure 6—3H4J No Requestors—l

Select Surfoce Samples By

Profile Line Ronge of Both Range of Individual
Number{s) Elevations Elev & Profile No Surface Narme(s)
Min & Max Min & Max Tag Surface
Elevation Elevation Somple Nomes
ldentify Profiles By identify Profiles By
A Range of Individual A Ronge of individual
Profiles Profile No Profiles Profile No
] | [ I
Min & Max Tog Surface Min & Max Tag Surface
Profile No Profile No Profile No Profile No

Figure 6-3-3. Flowchart of Requestors for the Surface Samples Option

The Select Surface Samples By reguestor provides four choices for selecting
samples. These choices are:

®  Profile Line Number(s)

A Range of Elevations

°  Both Range of El. & Profile No.
® Individual Surface Name(s)

Make a selection by moving the cursor to the desired choice and pressing GdJ.
Each choice will display more requestors for identifying desired surface samples.
The format and data requirements of resulting requestors are described below.
After samples are identified and selected, the program returns to the Select
Surface Samples By requestor. To accept samples that were selected, press ED.
The program now writes this data set to the Trace Output File (default name
TRACE.OUT) and these data are used in the composite grain-size calculations.

Calculation of Composite Grain-Size Distributions 6-3-13
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Profile Line Number(s)

This option allows selecting samples by a specific number assigned to a profile
line. Choosing this option invokes the Identify Profiles By requestor. The choices
offered by this requestor are:

° A Range _of Profiles.
®  Individual Profile(s).

Select one of the two choices by moving the cursor to the desired choice and
pressing (J. Both choices display more reguestors that ultimately identify a set
of surface samples for the composite data set. These requestors are described -
below.

A Range of Profiles

This choice invokes the Eanter Profile Range requestor, which allows selecting
samples that fall within a certain range of profile numbers.

The range of profile number values allowed by this application is given below:

Item Data Range
Minimum Profile Number 0 to 9999
Maximum Profile Number 0 to 9999

When the range of profile numbers has been entered, press one of the following
keys to select the next appropriate action:

Accept Data & Exit Window.

Exit Window.

Calculation of Composite Grain-Size Distributions
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Individual Profile(s)

This choice invokes the Tag Surface Sample Profile Numbers for Composite
requestor, which allows selecting samples by tagging the desired profile line
number(s). All sampie profile line numbers in the case are displayed as an aid
to identification and tagging. To select and tag a sample, move the cursor to
the desired choice and press ). Continue this procedure until all desired samples
are tagged. '

When selection and tagging are complete, press one of the following keys to
select the next appropriate action:

More Input.

NOTE: A maximum of 60 sample names are displayed on
one screen. If more than 60 samples are in the case, press
to display more sample names. .

Accept Data, Exit Window.

F10 Exit Window.

A Range Of Elevations

This option allows selecting only those samples that fall within a certain range
of elevations. Choosing this option invokes the Enter Elevation Range reguestor.

The units and range of elevation values allowed by this application are given
below: - ' '

Item ' Units Data Range
Minimum Elevation ft, m - -100.0 to 100.0°
Maximum Elevation : ' ft, m -100.0 to 100.0

When the range of elevations has been entered, press one of the following keys
to select the next appropriate action: -

Accept Data & Exit Window.
Exit Window.
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Both Range of El, & Profile No.

This option allows selecting samples that fall within a certain range of elevations
and for specific profile number(s). A sample must meet both elevation and
profile number criteria to be selected for the data set, Selection of samples is

made through numercus requestors. The first reguestor that appears is the Enter

Elevation Range reguestor that was described earlier, After the maximum and
minimum elevations have been entered, the Identify Profiles By reguestor is
invoked by responding yes to the question To Profile Screens? Selection of
samples can then continue through two more requestors.

o

See A Range of Profiles (described earlier).
®  See Individual Profile(s) (described earlier).

Individual Surface Name(s)

This option invokes the Tag Surface Samples Names for Composite reguestor,
which allows selecting samples by tagging the desired surface sample name(s).
All sample names in the case are displayed as an aid for identification and
tagging. To select and tag a surface sample, move the cursor to the desired name
and press x). Continue this procedure until all desired samples are tagged.

When selection and tagging are complete, press one of the following keys to
select the next appropriate action:

More Input.

NOTE: A maximum of 60 sample names are displayed on
one screen. If more than 60 samples are in the case, press
(ALT) FD to display more sample names.

| - Accept Data, Exit Window.

F10 Exit Window.

Calculation of Composite Grain-Size Distributions
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Core Samples

When the Core Samples option is selected, the Select Core Sainp]es By requestor
is displayed. This requestor invokes other requestors (Figure 6-3-4) that collect

-choices and input to determine the data set for composite grain-size calculations.

F3: Identify Somples for Composite |

I Select Type of Sumples for Composite J

|Surfcce Samp|;| IT:OFE Sumple?l " | Il Samples l

Mo Requestors

Select Core Samples By -

l See Figure 6—3—3 |

Individual | Range of Both Range of Profite Line Both Range of
Core Mame | Elevations El & Core Mame Number(s) El & Profile No
Min & Max Min & Max
Elevation Elevation
Tag Core Min & Max . - l
Sample Names Elevation dentify Profiles By
A Range of Ingividual
Profiles Prefile No
Tag Core [ |
Sample Mames Min & Moax Tag Core
Profile No Frofile No

Figure 6-3-4. Flowchart of Requestors for the Core Samples Option

The Select Core Samples By requestor provides five choices for selecting samples.
These choices are:

° Individual Core Name(s)

® A Range of Elevations

° Both Range of El. & Core Name
® Profile Line Number(s)

°  Both Range of El. & Profile No.

Make a selection by moving the cursor to the desired choice and pressing (<.

-Each choice displays more requestors for identifying desired core samples. The

format and data requirements of resulting requestors are described below. After
samples are identified and selected, the program returns to the Select Core
Samples By requestor. To accept samples that were selected, press ). The
program now writes this data set to the Trace Qutput File (default name
TRACE.OUT) and these data are used in the composite grain-size calculations.
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Individual Core Name(s)

This option invokes the Tag Core Samples Names for Composite reguestor, which
allows selecting samples by tagging the desired core name(s). All sample names
in the case are displayed as an aid for identification and tagging. To select and
tag a core sample, move the cursor to the desired name and press . Continue
this procedure until all desired samples are tagged.

When. selection and tagging are complete, press one of the following keys to
select the next appropriate action:

More Input.

NOTE: A maximum of 60 sample names are displayed on
one screen. If more than 60 samples are in the case, press
to display more sample names.

Accept Data, Exit Window.,

F10 Exit Window.

A Range of Elevations

This option allows selecting only those samples that fall within a certain range
of elevations. Choosing this option invokes the Enter Elevation Range requestor.

The units and range of elevation values allowed by this application are given

below: :
Item Units Data Range
Minimum Elevation _ ft, m -100.0 to 100.0

Maximum Elevation ft, m -100.0 to 100.0

When the range of elevations has been entered, press one of the following keys
to select the next appropriate action:

Accept Data & Exit Window.
Exit Window.
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Both Range of El. & Core Name

This option allows selecting samples that fall within a range of elevations and

for specific core name(s). A sample must meet both elevation and name criteria

to be selected for the data set. Selection of samples is made through two requestors.
° Enter Elevation Range.

~°  Tag Core Samples for Composite,

The first requestor displayed is the Enter Elevation Range requestor, which was
described earlier in the section titled A Range of Elevations. After maximum
and minimum elevations have been entered, the Tag Core Sample Names for
Composite requestor (described earlier' in the section titled Individual Core
Name(s)) is invoked by responding yes to the question To Core Name Screens?

Profile Line Number(s)
This option allows selecting samples by a specific number assigned to a profile

line. Choosing this option invokes the Identify Profiles By requestor. The choices
offered by this requestor are:

° A Range of Profiles.
® Individual Profile(s).

Select one of the two choices by moving the cursor to the desired choice and

pressing &J, Both choices display more requestors that ultimately identify a set
of core samples for the composite data set. These requestors are described below.

A Range of Profiles

This choice invokes the Enter Profile Range reguestor which allows selecting
samples that fall within certain profile numbers.

The range of profile number values allowed by this application is given below:

Item Data Range
Minimum Profile Number 0 to 9999

Maximum Profile Number 0 to 9999

When the range of profile numbers has been entered, press one of the following
keys to select the next appropriate action:

Accept Data & Exit Window.
Exit Window.
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Individual Profile('s)

This choice invokes the Tag Core Sample Profile Numbers for Composite
requestor, which allows selecting samples by tagging the desired profile line
number(s). All sample profile line numbers in the case are displayed as an aid
to identification and tagging. To select and tag a sample, move the cursor to
the desired choice and press (x). Continue this procedure until all desired samples
are tagged.

When selection and tagging are complete, press one of the following keys to
select the next appropriate action:

More Input.

NOTE: A maximum of 60 sample names are displayed on
one screen. If more than 60 samples are in the case, press
to display more sample names.

Accept Data, Exit Window.

F10 Exit Window.

Both Range of El. & Profile No.

This option allows selecting samples that fall within certain elevations and for
specific profile number(s). A sample must meet both elevation and profile
number criteria to be selected for the data set. Selection of samples is made
through numerous requestors. The first requestor that appears is the Enter
Elevation Range requestor described earlier. After the maximum and minimum
elevations have been entered, the Identify Profiles By reguestor is invoked by
responding yes to the question Te Profile Screens? Selection of samples can
then continue through two more reguestors.

o

See A Range of Profiles (described earlier).
°  See Individual Profile(s) (described earlier).

Calculation of Composite Grain-8ize Distributions
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All Samples

Selecting All Samples requires no £ urther'requeswrs, and all samples in the case
make up the data set used for the composite grain-size calculations. The program
then writes this data set to the Trace OQutput file (default name TRACE.QUT).
This same data set is used to determine properties of the composite when the
application is executed.

SUGGESTION:

After an initial or new set of sample data has been entered, it
is suggested that the All Samples choice be selected to save all
the data that were entered. This file can then be recalled, and
desired samples from it can be selected for the composite
calculations.

View Output Data

This option allows for viewing the results of this application, which are displayed
on two screens.

The first screen displays percentage by weight (for the composite) of
the various sediment categories on.the Wentworth and Unified Soils
classification schemes. This screen also displays the following statistics
of the composite sample calculated by Method of Moments and Folk
Graphics Measures.

®  Median Diameter.
*  Mean Diameter.

®  Standard Deviation.
*  Skewness.

*  Kurtosis,

°  The second screen displays parameters for the composite.

a

Header information.
°  Percent weight distribution.
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Plot Output Data

This application generates three plots. The plots may be accessed from the
Composite Grain-Size Distribution Plot Selection Menu which is displayed when
the Plot Qutput Data (FS) option is requested. To access a plot, move the cursor
(using the arrow keys) to the desired plot and press (F1). (Appendix C describes
options to customize plots.) Available plots are;

Frequency Weight Percent.

Cumulative Weight Percent.
®  Probability Weight Percent.
®*  ALL PLOTS.

NOTE: This option will make all the plots available for viewing.
Use the NEXT option of the graphics package (Appendix C)
to view each plot successively,

° EXIT MENU.

Caleulation of Composite Grain-Size Distributions
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Plot Samples/Composites on the Same Screen

This option from the Application’s Major Activities menu is used to plot individual
samples, composites, or a combination of individual samples and composites. As
many as five may be plotted on a screen, The following sections describe various
screen requestors enabling data entry, selection, and plotting.

Read Data in External File

Use this option to read sample and/or composite data saved in an external file.
Normally the data file is created with a text editor, or saved as a trace file
(default name TRACE.QUT) or as plot output file 2 (default name
PLOTDAT2.0UT) from a previous execution of this application. The format
and contents of a trace file and a plot output file 2 produced by this application
match exactly the requirements of this input file. The default input file name
is CGSPLT.IN but other file names (including path name) are acceptable. After
entering the file name, press to accept this file. For more information
on files, see the section of this manual entitled "General Instructions and
Information.”

Press one of the following keys to select the next appropriate action:
Accept Data & Exit (after reading the data file, invoke
Tag Names for Plotting requestor).
Exit Window.

. Tag Names for Plotting

This requestor allows identifying sample and/or composites for plotting by tagging
the name. All names in the file are displayed as an aid for identification and
tagging. To select and tag a2 name, move the cursor to the desired choice and
press J. Continue this procedure until all desired names (maximum of five)
are tagged. (Allowing more than five on a plot may produce a cluttered display.)

When selection and tagging are complete, press one of the following keys to

select the next appropriate action:

More Input.
NOTE: A maximum of 60 composite and/or sample names
are displayed on one screen. If more than 60 names are in
the file, press to display more names.

Accept Data, Exit Window (invokes the Enter Title for Plots
requestor).
F10 Exit Window,
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Enter Title(s) for Plots

The following list describes parameters on the Enter Title(s) for Plot requestor:

Item Description

Title 1 Text displayed on the first title line of the plot (a maximum of 60
characters).

Title 2 Text displayed on the second title line of the pIot (a maximum of

60 characters).

When text for the title(s) has been entered, press one of the following keys to
select the next appropriate action:

Accept Data & Begin Plotting (invokes the Plot Selection
Menu requestor).

Exit Window.

Plot Selection Menu

This option provides a visual comparison of the selected data. Three plotting
options are available:

Frequency Weight Percent.
Cumulative Weight Percent.
° Probability Weight Percent.
° ALL PLOTS.

NOTE: This option will make all the plots available for viewing.
Use the NEXT option of the graphics package {Appendix C)
to view each plot successively.

°  EXIT MENU.

To access a plot, move the cursor (using the arrow keys) to the desired plbt and.
press El. (Appendix C describes options to customize plots.)
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Application Limitations and Error Provisions

Provisions are available for correcting input data errors detected by the program.
If an error in a sample is encountered, a message is displayed at the bottom of
the screen. This message, while terse, is usually enough to identify which sample
and field are causing the error. Errors must be corrected before a sample is
selected for computing or plotting. Use the Edit Sample Data option to make
corrections.

A limitation of this application is that it accepts only specific particle diameters
in phi units, millimeters, or ASTM mesh sizes. These particle diameters are
listed in Table A-4 of Appendix A.
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EXxAMPLE PROBLEM

This example will demonstrate how to interactively enter an initial/new case of
sand sample data, save it in the Trace Output File, execute the computations,
and describe output options.

Input

The input for this example consists of entering germane identification
characteristics and sand weights for sand samples collected from a core taken in
Panama City, Florida. Since this is an initial/new data ease, it is suggested that
the data be saved in a file. Therefore, it is required that the default name
(TRACE.OUT) for the Trace Output File be renamed at the time the General
Data Specifications screen is displayed. (This is the second screen displayed
when the ACES Program is started.) Rename the Trace Output File to CGSEX.IN.
Now proceed to the Calculation of Composite Grain-Size Distributions
application.

Enter/Edit Sample Data

This example consists of entering data for two samples collected from a core
boring taken in Panama City, Florida, in 1984.

First Sample

Enter Sample Header Data

Item Yalue

Sample Name 2-84 1

Title Panama City Beach Nourishment
Date Collected 1984

Analyzer . CEWES-GL

Comment Ist of 2 samples from boring
Profile Number 0

Surface/Core Elevation -38.

Surface/Core Elevation Units  Feet
Core Length 19.4
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Core Length Units
Top of Sample
Top of Sample Units

" Bottom of Sample

Bottom of Sample Units
Latitude
Longitude

Position on Beach

© Type of Sample

Total Sand Weight
Particle Diameter Units

Particle Diameter
(phi)

0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00

Calculation of Composite Grain-Size Distributions
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Feet

0.0

Feet

18.1

Feet

1606792 (state plane coordinate system)
406465 (staté plane coordinate system)
Offshore

Vibracore

72.519 grams

PHI

Enter Sample Sand-Size Distribution

Sand Weight
(grams)

0.000
2.498
0.606
0.984
2.195
3.179
7.721
11.431
16.805
17.184
5.677
3.028
0.984
0.227
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Second Sample

Enter Sample Header Data

Item

Sample Name

Title

Date Collected
Analyzer

Comment

Profile Number
Surface/Core Elevation
Surface/Core Elevation Units
Core Length

Core Length Units

Top of Sample

Top of Sample Units
Bottom of Sample
Bottom of Sample Units
Latitude

Longitude

Position on Beach

Type of Sample

Total Sand Weight
Particle Diameter Units

Enter Sample Sand-Size Distribution
Sand Weight

Particle Diameter

Littoral Processes

Yalue

2-84 2

Panama City Beach Nourishment
1984

CEWES-GL

2nd of 2 samples from boring

0

-38.

Feet

154

Feet

18.1

Feet

19.4

Feet

1606792 (state plane coordinate system)
406465 (state plane coordinate system)
Offshore

Vibracore

37.706 grams

PHI

(phi) (grams)
0.75 0.000
1.00 5.112
1.25 1.595
1.50 2.908
1.75 5.065
2.00 5.090
2.25 6.425
2.50 3.283
2.75 3.517
3.00 2.204
3.25 : 0.985
3.50 0.281
3.75 0.328

4.00 0.094
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Identify Samples for Composite

After the sample data have been entered, they need to be saved in a file that
can be edited and used later. The procedure is outlined below.
1. At the main activity menu, press 3.
Move cursor to Core Sample and press (.
Move cursor to Individual Core Name(s) and press (<.
Move cursor to each name and press Gd,

Press 1 (Accept Data & Exit Window).

AN A e

Press {Accept Data & Exit).

[F1) Begin Computations

The data have now been identified and tagged, and computations can begin.

1. Press at the main activity menu to enter header information for
the compasite.

2. Enter header information for composite.

Item Yalue

Composite Name Panama, FL

Analyzer CEWES-CERC

Title Example for ACES User’s Guide

Comment This is a Composite of Data from the File
CGSEX.IN

3. Press {Accept Data & Begin Computations).

The file CGSEX.IN is now created and saved and computations are
started,
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Output

Results from this application are displayed on two screens, written to plot output
files' 1 and 2 (default names PLOTDATI1.0UT and PLOTDAT2.0UT), and
displayed on three plots.

Screen Qutput

From the Activity Menu, press E4 (View Output Data) to display the output.
The first screen (Figure 6-3-5) displays percentage by weight (for the composite)
of the various sediment categories on the Wentworth and Unified Soils
classification schemes. This screen also displays statistics of the composite sample
calculated by Method of Moments and Folk Graphics Measures. The second
screen (Figure 6-3-6) displays header information and percentage by weight of
specific grain sizes for the composite.

Method Gravel Silt Clay
Coarse Medium Fine
Wentworth 0.00 412 11.71 84.17 0.00 0.00
Unified Q.00 0.00 5.19 94.51 .31 0.00
Standard Statistics Method of Moments Folk Graphic Measures Grain Size
e ——— e e —
Median Diameter 2.59 phi 0.166 ram
Mean Diameter 2.49 phi 2.52 phi 0.179 mm
Standard Deviation 0.58 phi 0.56 phi
Skewness ~0.90 -0.27
Kurtosis 3.08 1.20

Figure 6-3-5. First Screen Output for Example Problem

Composite of Grain-Size Distributions

Composite Title Date Analyzed
Panama, FL Example for ACES User's Guide 07/02/92
Analyzer Comment ‘Total Weight
CEWES-CERC This is a composite of Data from File CGSEX.IN 100.00
Type of Samples Samples in Composite Top of Composite Bottom of Composite
Offshore 2 ©.00 feet 0.00 feet

ASTM MM PHI Weight |ASTM MM PHI Weight |ASTM MM PHI Weight
MESH Size Size (%) |MESH Size Size (%) |MESH Size Size (%)
30.00 059 075 0.000 | 3500 050 1.00 4122 | 4000 042 125 1.068
4500 035 150 1783 | 50.00 0.30 175 3724 | 60.00 025 2.00 5.140
7000 021 225 11075 | 80.00 0.177 250 15.290 |100.00 0.149 275 22.245
120.00 0.125 3,00 22,500 |140.00 0.105 $.25 7.479 |170.00 0.088 8.5  3.94¢
200.00 0.074 375 1324 {23000 .0625 460 0.300

Figure 6-3-6. Second Screen Qutput for Example Problem
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Plot Output File 1

This file (default name PLOTDAT1.0UT) contains the following composite
information:

a. Wentworth and Unified Soils Classification schemes identifyving
percentage of the composite’s sand weight in various categories (gravel,
sand, silt, etc.)

b. Statistics of the composite calculated by Method of Moments and Folk
Graphics Measures.

¢. Header information and percentage by sand weight of specific grain
sizes in the composite. )

d. When the composite is composed of core samples, the percentage of
the total core length that each sample represents is also provided.

Table 6-3-1 is a listing of plot output file 1 for this example.

Table 6-3-1
Listing of Plot Output File 1 for Example Problem

Caleulation of Composite Grain-Sige Distribution
Sample: 2-84 1 represents 93.3% of the core
Sample; 2-84 2 represents 6.7% of the core

Caulculation of Composite Grain-Sige Distribution

SIZE CLASSIFICATION: Gravel R Sand @ -——-- Silt Clay
{By Percent Weight) Coarse Medium Fine

Wentworth 0.00 4.12 11.71 84,17 0.00 0,00

Unified 0.00 0.00 5.19 84,51 0.31 0.00

STANDARD STATISTICS: Method of Moments  Folk Graphic Measures Grain Size

Median Diameter 2,50 phi 0.166mm
Mean Diameter 2.49 phi 2.52 phi 0.179mm
Standard Deviation 0,58 phi 0.56 phi
Skewness -0.90 -0.2T
Kurtosis 3.98 1.28
Composite Title Date Analyzed
Panama, FL Example for ACES User's Guide 07/02/9%
Analyzer Comment Total Weight
CEWES-CERC This is a eomposite of Data from File CGSEX.IN 100.00
Type of Samples Samples in Composite Top of Composite Bottom of Composite
Offshore 2 0.00 feet 0.00 feet

ASTM MM PHI Weight ASTM MM PHI Weight ASTM MM PHI Weight

MESH Size Size (%) MESH Sige Size (%) MESH Sige Size (%)
30.00 058 0757 0000 6000 025 200 5140 1400 0.105 3.25  7.479
3500 050 100 4122 7000 021 225 11076 170.0 0.088 350 3.946
4000 042 125 1.068 8000 0.177 2.50 15290 2000 0.074 375 1.324
4500 035 150 1783 1000 0,149 2.75 22245 2300 0625 400 0.309
5000 030 175 3724 1200 0125 860 22500
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Plot Output File 2

This file (default name PLOTDAT2.0UT) contains header information and
percent of sand weight distribution for the composite generated by the example
problem,

Table 6-3-2.is a listing of plot output file 2 for this example.

Table 6-3-2
Listing of Plot Output File 2 for Example Problem

Panama, FL Example for ACES User’s Guide 1984
CEWES-CERC This is a composite of data from file CGSEX.IN

0.00f 0.00f 0.00f 00.0f 1606792.00 406465.00 07/02/92
Offshore  Vibracore 10000 14 PHI C

0.756 0.000 1.00 4,122 1.25 1.063 1.50 1.783 1.76 3.724
2.00 5.140 2.25 11.075 250 15.200 2.75 22.245 3.00 22.500
3.25 7.479 3.50 3.946 3.75 1.324 4.00 0.309

A "C" in line 4 of this file indicates to the application that this is composite data
rather than sample data. Otherwise, the format is the same as that of sand
samples read from an external file or written to the trace output file, Composite
data may be stored in a file containing other composite or sample data to be
plotted. See section titled Plot Samples/Composites on the Same Screen for
more information.
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Screen Plots

This application generates three plots. The plots may be accessed from the
Composite Grain-Size Distribution Plot Selection Menu, which is displayed when
the Plot Output Data (F5) option is requested. The plots generated by the
example problem are shown below (Figures 6-3-7 to 6-3-9).

Example for ACES User's Guide
Composite: Fanama, FL

251
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Figure 6-3-7. Frequency Weight Percent for Example Problem
Example for ACES User's Guide
Composite: Panana, FL
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Figure 6-3-8. Cumulative Weight Percent for Example Problem
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Example for ACES User’s Guide
. Composite: Pavana, FL
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Figure 6-3-9. Probability Weight Percent for Example Problem
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BEACH NOURISHMENT OVERFILL RATIO AND VOLUME

DESCRIPTION

The methodologies represented in this ACES application provide two approaches
to the planning and design of nourishment projects., The first approach is the
calculation of the overfill ratio, which is defined as the volume of actual borrow
material required to produce a unit volume of usable fill. The second approach
is the calculation of a renourishment factor which is germane to the long-term
maintenance of a project and addresses the basic question of how often
renourishment will be required if a particular borrow source is selected that is
texturally different from the native beach sand.

INPUT
All data input for this application is done on one screen. The following list
describes the necessary input parameters with their corresponding units and range
of data recognized by this application:
Mandatory item Svmbol Units Data Range
Initial Volume YOL yd3, m3 1 to 1x 108
Native Mean "M, phi, mm -50 to 5.0
Native Standard Deviation o, phi 0.01 to 5.0
Borrow Mean M, phi, mm -5.0 to 3.0
Borrow Standard Deviation o, phi 0.01 to 5.0
NOTE: Table A-4 in Appendix A provides a comparison of
grain-size scales and classification systems.
OuTtPuT

Results from this application are displaved on one screen. Those data include
the original input values (in final units) and the following parameters:
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PROCEDURE

6-4-2

Littoral Processes

Ttem Svmbol English Metric
Units Units

Overfill Ratio R,

Renourishment Factor Rj

Design Volume YOLp ydg mg

This application provides only a Single Case Mode. The Multiple Case Mode is
not available. The bulleted items in the following lists indicate potentially
optional instruction steps. Any application in ACES may be executed in a given
session without quitting the program. The bulleted items provide instructions
for accessing the application from various menu areas of the ACES program.
Ignore bulleted instruction steps that are not applicable.

Single Case Mode
°  Press on the Main Menu to select Single Case Mode.

° Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Littoral Processes.

°  Press on the Littoral Processes Application Menu to select Beach
Nourishment Overfill Ratio and Volume,

1. Fill in the highlighted input fields on the Beach Nourishment Overfill Ratio
and Volume screen. Respond to any corrective instructions appearing at the
bottom of the screen. Press (F1) when all data on this screen are correct.

2. All input and output data are displayed on the screen in the final system of
units.

3. Press one of the following keys to select the appropriate action:
Return to Step 1 for a new case,
Send a summary of this case to the print file or device.

F10 Exit this application and return to the Littoral Processes
Menu.

Beach Nourishment Overfill Ratio and Volume
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EXAMPLE PROBLEM
Input

All data input for this application is done on one screen. The values and
corresponding units selected for this example problem are shown below.

Item Svmbol Yalue Units
Initial Volume VOL; 800,000.0 vds
Native Mean M, 1.800 phi
Native Standard Deviation g, 0.450 phi
Borrow Mean ' M, 2.250 phi
Borrow Standard Deviation Gy 0.760 phi
Output

Results from this application are displayed on one screen. Those data include
the original input values and.the following parameters:

Item Symbol Value Units
- Overfill Ratio R, 2.003

Renourishment Factor R; 1.077

Design Volume VOLp 1,602,521.0 ydg
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A SPATIALLY INTEGRATED NUMERICAL MODEL FOR INLET
HYDRAULICS

e L T .

DESCRIPTION

This application is a numerical model that estimates coastal inlet velocities,
discharges, and bay levels as functions of time for a given time-dependent sea
level fluctuation. Inlet hydraulics are predicted in this model by simultaneously
solving the time-dependent momentum equation for flow in the inlet and the
continuity equation relating the bay and sea levels to inlet discharge. The model
is designed for cases where the bay water level fluctuates uniformly throughout
the bay and the volume of water stored in the inlet between high and low water
is negligible compared with the tidal prism of water that moves through the inlet
and is stored in the bay. The model has been previously described by Seelig
(1977) and Seelig, Harris, and Herchenroder (1977). Because of the complexity
of this methodology and the input requirements, familiarization with the above
references is strongly recommended.

An inlet-bay system typically consists of a sea (ocean or lake) connected to a
bay by one or more inlets. Possible system configurations that this ACES
application will run include:

® 1-Sea - 1-Inlet - [-Bay System

° 1-Sea - 2ZInlet - 1-Bay System

¢ 2-Sea Boundary Condition - 2-Inlet - 1-Bay System (see Figure 7-1-1)

LAND

INLET 1

SEA
Epurdory Candition 1
IMLET 2

SCA
Boundary Condition 2

LAND

Figure 7-1-1. Conceptual 2-Sea, 2-Inlet, and 1-Bay System

CAUTION: Only the 1-Sea, 1-Inlet, 1-Bay System has been tested with this version of the model.
Use the other system configurations with caution!

LIMITATION: The bay and inlet must contain water throughout the water level cycle. This
application cannot treat shallow inlet areas that may be exposed (dry up) during any portion of the
tidal eycle.
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INPUT
The input requirements of this application consist of five general types of
information: .
®  General data describing system configuration and temporal data.
° Inlet geometries characterized with cross-section tables and locations.

°  Seaward boundary conditions (tabulated records or predicted tides using
harmonic constituents). :

° Bayside boundary conditions (bay area and shape factor, and other

freshwater inflows distinct from inlet contributions). .

Locations where velocity hydrographs are to be reported from the

simulation.

Data input to this application is accomplished through numerous input screens

or through data saved in an external file. Detailed lists of the screens and input

parameters are presented in the Procedure section of this document. Also, a

review of the referenced documents is strongly recommended.

OuTtPuT

Results from this application are written to the plot output files (1-3). The
contents and organization of output data in the plot cutput files are summarized
below. In addition, this application generates numerous screen plots (see section
titled Plot Output Data). '

Plot Output File 1

This file contains tabular summaries of grid characteristics for equal channel
discharge (based upon an assumed representative velocity for the minimal cross
section). The contents of the file are for general information only and are relative
to assumptions made in constructing the flow net. The data are not results of
the simulation using the time-dependent sea and bay hydrographs.

Summarized by channel for each cross section (for each inlet) are common
geometric properties such as area, width, depth, and a weighting factor describing
the flow distribution among the channeis.

Also provided for each cross section is a table of discharge distribution and water
depths for the entire cross section, tabulated at 100 equally spaced segments
across the section. Finally, a table of friction loss (per foot of channel) is
tabulated by cross section.
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Plot Qutput File 2

This file contains a table of velocity hydrographs produced by the simulation at
selected flow net cell locations. The velocities (feet per second) are reported at
the Tabular Output Time Interval and represent the velocity condition at the
centers of the selected flow net cells,

Plot Output File 3

This file contains elevation and discharge hydrographs for the sea boundary
conditions (BC), bay, and inlet(s). Results are tabulated at the Tabular Qutput
Time Interval and represent summary conditions at the indicated times for the
entire system. Included are sea and bay elevations, riverine inflows, average
velocity at the controlling cross section, and inlet discharge.

A final table is provided that summarizes flood and ebb regimes and volumes
identified during the simulation.

PROCEDURE

This application provides only a Single Case Mode. The Multiple Case Mode is
not available. The Single Case Mode requires interaction with the application
and provides two options of interactive participation. The first option allows
entering new data sets, and the second option allows the editing of existing data
files.

Single Case Mode |
°  Press on the Main Menu to select Single Case Mode.

Fill in the highlighted input fields on the General Specifications screen
(or leave the default values). Press when all data on this screen
are correct.

°  Press on the Functional Area Menu to select Inlet Processes.

°  Press on the Inlet Processes Menu to select A Spatially Integrated
Numerical Model for Inlet Hydraulics.

A Spatially Integrgted Numerical Model for Inlet Hydraulics 7-1-3
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Data Entry Options Menu
This menu provides two options of interactive participation with the application.

Initial Case Data Entry .
Use this option to enter an initial {new) set of data. These data will
be written to the Trace Output file (default name TRACE.QOUT) and
become available for subsequent editing and use.

Alt Edit Case in External File: INLET.IN

Use this option to access and modify data saved in an external file.
This external data file is created by saving (or copying) a irace file
from a previous execution of this application. The format and contents
of the trace file for this application match exactly the requirements of
this input file. The default input file name is INLET.IN, but other
file names (including path name) are acceptable, After entering the
file name, press to accept this file. For more information on
files, see the section of this manual entitled, "General Instructions and
Information.”

Activity Menu -

The Activity Menu is a point from which all options for Single Case data entry,
modification, and execution are accessible. The options are:

laad

Begin Computations.

General Time and Inlet Data Entry.
Inlet(s) Cross-Section Data Entry.
Sea(s) Boundary Condition Data Entry.
Bay Boundary Condition Data Entry,
Specify Velocity Output Locations.

FREEERE

Plot Output Data,

Exit Menu.
Each option and the required data are described below.

F1

&

Begin Computations
Use this option only after all data have been entered.
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General Time and Inlet Data Entry

This screen provides for input of general parameters required to run the

application. Values for all parameters listed are required.

Itemn Units Data Range

Profile point units _ ft,m
“Simulation start time:
Year ' 1900 w0 2050
Month 1 to 12
Day 1 to 31
Hour _ 0 to 24
Time step sec 60 to 300
Length of simulation hr 0 to 48
Tabular output time interval min 2 to 360

NOTE: The tabular output time interval must be a multiple of
the time step, and, at 2 minimum, it must be at least twice the

time step.
Number of inlets 1 or 2
Number of bays 1
Number of seaward boundary condition locations 1 or 2

The following data are required for each inlet:

Number of channels 1 to 7
Number of cross sections 1 to 16
Flood loss coefficient 0.0 to 100
Ebb loss coefficient 0.1 to 10.0
Coefficient C; to evaluate Manning’s n ' 0.001 to 3.0
Coefficient C, to evaluate Manning’s n 0.00001 to 1.0

NOTE: After completing data entry on this screen, press
to return to the Activity Menu,

A Spatially Integrated Numerical Model for Inlet Hydraulics
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Inlet(s) Cross-Section Data Entry

This series of screens provides for input of data that will be used to construct
a flow net (or grid) for the inlet(s). The flow net is used to characterize hydraulic
properties and bottom friction throughout the inlet (see Seelig, Harris, and
Herchenroder, 1977, Appendix B). This application will accept 1 or 2 inlets
with a maximum of 16 cross sections per inlet. Each cross section can be defined
by a maximum of 54 elevations spaced at a constant distance (A X), Cross sections
should be indexed in ascending order from gea to bay through the inlet, Channels
are indexed in ascending order from left to right (from a seaward perspective).
In Figure 7-1-2 a flow net with six channels and eight crogs sections is depicted.
Figure 7-1-3 shows a simple cross section consisting of nine equally spaced
elevation points. '

Cross Sections
SEA or LAKE

Flow Net
Grid Cells

Chaninels
=

Figure 7-1-2. Typical Inlet Flow Net

NOTE:

Figure 7-1-3. Typical Inlet Cross Section
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Item/Description Units. Data Range
Inle¢; - (index) 1 or 2
Cross section; _ (index) I 1 to 16

Press to access the screen for input of specific cross-section data.

A X - horizontal spacing of cross-section ft,m 1.0 to 35,000.0
points

NOTE: This distance should be small enough so that linear
interpolation between elevation readings will adequately describe
the bottom topography for each cross section,

AY - distance to the next cross section ft.m 5.0 to 10,000.0

NOTE: For the last cross section, the AY must be 0.0.

EL, - cross-section elevations relative to -099.999 to 0.0
still-water level (k=1...K, K <S54) '

CAUTION: The first and last elevation on each cross section
must be 0.0. Because the inlet must contain water throughout
the water level cycle, cross-section elevations throughout the
inlet should exceed the lowest point in the water cycle.

NOTE: If there are more than 27 elevation points for the selected
cross section, press to access another screen for entering
remaining (27 through 54) elevation values. After completing
elevation data entry for one cross section, press to return to
the Activity Menu. Then press to continue entering elevation
data for the next ¢ross section,
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Sea(s) Boundary Condition (BC) Data Entry

This series of screens provides for the input of the seaward-side forcing boundary
conditions for the model. Water levels may be described by tabulated entries
(120 maximum) collected at a constant sampling interval. Alternately, tides can
be expressed as a constituent tide record with an amplitude and epoch for any

~of 37 constituents (see Table A-5, Appendix A).

Item/Description Units Data Range
Sea BC) - (index)} 1 or 2
Sea BC type - (comstituent or tabulated) Tab or Con
Sea BC At - time interval for tabulated min 0.0 to 7200

or generated BC hydrograph record

Press to continue input,

Tabulated Data

Item /Description Units Data Range

Sea BC elevation units ft, m
Press to continue tabulated data input.
Sea BC EL,, (m=1..M, M <120) ft,m -999.99 to 9,999.99

NOTE: Each screen will accept 2 maximum of 30 values. Press
to continue fabulated input (maximum 120 values). When
flmshed entering all elevation data, press to return to the
Activity Menu,

CAUTION: The simulation begins with a sea level of zero and
zero current, which means the sea boundary condition should
reflect these conditions. This can be achieved by énsuring that
tabulated entries begin with a gradual change (slope of the
forcing boundary condition time series is near zero at the
beginning of the simulation).
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NOTE: The total time span for tabulated water levels must
equal or exceed the Length of Simulation. For example, if the
time interval between tabulated water level entries is 30 minutes
and there are 77 entries, then the Length of Simulation must
be less than or equal to 38 hours.

(77 -1)*30minutes

=38hours
60minules
- Constituent Tide Data
Item/Description Units Data Range
Sea BC longitude ' ~deg WEST  -180.0 to 180.0
Sea BC amplitude units ft,m '

Press to continue constituent tide data input.

Amplitude, of individual ft,m 0.0 to 999.99
constituent,
Epoch,, of individual constituent, ~ deg 0.0 to 360.0

NOTE: The names of 37 common harmonic constituents (see
Table A-5, Appendix A) are displayed on a series of screens.
Place the values of amplitude and epoch by the appropriate desired
constituent name. Press to continue additional constituent
input on subsequent screens. When finished entering all data,
press to return to the Activity Menu.
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Bay Boundary Condition Data Entry

This series of screens provides for the input of bay characteristics and inflows
from a source (river) other than the inlet. Bay surface area is the only required
input.

Item/Description Units Data Range
Area - bay surface area ft2, m?2 9x10% 1o 1x1010
Bay « - bay area variation parameter 0.0 to 3.3

Press to continue input.

Inflow At - time interval for river min 0.0 tw 7200
discharge inflow hydrograph
Inflow Q units - river discharge units cfs,cms

Press to access the screen for entering tabulated river discharge data.

Inflow Qg (ii=1...01, [I,<€120)- cfsems 0.0 to 9,999.99
tabulated values of river inflow :
discharges

NOTE: If there are more than 30 discharge values to be entered,
press to access subsequent screens for entering the remaining
values (each screen will allow input of 30 values). After completing
discharge data entry, press to return to the Activity Menu,

CAUTION: Because the simulation begins with zero current
in the inlet, it is advisable to begin any river discharge with
zero inflow and gradually build up to the desired hydrograph
for the simulation, ' .

NOTE: The total time span for tabulated river discharge inflow
must equal or exceed the Length of Simulation. For example,
if the time interval between river discharge inflow entries is
240 minutes and there are nine entries, then the Lengih of
Simulation must be less than or equal to 32 hours.

(9-1)*240minules

6Ominutes e
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Specify Velocity Qutput Locations

This series of screens provides for input of specific cell locations in the flow
net grid where inlet velocities are desired (see Figure 7-1-4). Inlet velocities
are computed at the specified Time Step at all grid cells, but only values at the
Tabular Output Time Interval and at the specified cell locations are saved for
output. The computed velocities are at the center of the flow net cells (see
figure below). These velocity values are written to plot output file 2. A maximum
of 20 locations can be identified, and a minimum of 1 location is required.

Item/Description Units Data Raﬁge
Inlet;; - (index) 1 or 2
Cross Section;; - (index) 1 to 15
- Channely, - {index) 1 to 6

NOTE: If there are more than 10 grid cells to be specified, press
to access another screen for inputting the remaining (11-20)
cell locations. After completing grid cell location data entry, press
to return to the Activity Menu.

3
Js LAND
i U s
i “7 ° //
1 T ———
> “\.\ Channels . . 1
\\L‘ 5 i @ Velocily Output
SEA Locations

Pigure T-1-4. Typical Velocity Output Locations
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For example, in Figure 7-1-4, four cell locations for a l-sea, 2-inlet, 1-bay
system are shown. A cell is referenced by Inlet, Cross Section, and Channel
numbers.

Inlet ~ 1; Cross Section - 1; Channel - 1
Inlet - I; Cross Section - 3; Channel - 2
Inlet - 1; Cross Section - 5; Channel - 4
Inlet - 2; Cross Section - 1; Channel - 1

Plot Qutput Data

This application generates numerous plots. The plots may be accessed from the
INLET PLOT SELECTION MENU, which appears when the Plot Output Data
option is requested. To access a plot, move the cursor (using the arrow keys)
to the desired plot and press (FL). (Appendix C describes options to customize
plots.) Available plots are:

®  Predicted Water Velocities at Specified Cells (see Figure 7~1-5 of
Example Problem 1)

NOTE: This option displays a menu for selecting specific
cells for which predicted water velocities are to be
plotted. Use the arrow keys to move the cursor to the
desired cells and enter an x. When finished selecting
the cells, press to begin plotting. If more than one
cell was selected, use the NEXT option of the graphics
package {Appendix C) to view each piot successively,

Sea & Bay Elevations at Each Inlet (see Figure 7-1-6 of Exampie
Problem 1)

Riverine Inflow (see Figure 7-1-7 of Example Problem 1)

Predicted Velocity at the Controlling Cross Section (Figure 7-1-8
of Example Problem 1) '

Discharge at Each Inlet (see Figure 7-1-9 of Example Problem 1)
° 'ALL PLOTS |

NOTE: This option will make all the plots available for
viewing. Use the NEXT option of the graphics package
(Appendix C) to view each plot successively.

¢ EXIT MENU
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EXAMPLE PROBLEMS

Example 1 - One-Inlet, One-Bay, and One-Sea System with Constituent
Tide and River Discharge Data

Example 1 Input

All input is accomplished through screens accessible from the Activity Menu.

General Time and Inlet Data Entry

Simulation start time;

Year : 1988

Month _ 7

Day | 6

Hour : 0.00
Time step ' 60 sec
Length of simulation 30 hr
Tabular output time interval 15 min
Number of inlets 1
Number of bays. 1
Number of seaward boundary condition |

locations - i

Inlet 1
Number of channels 4
Number of cross sections 5
Flood loss coefficient 4.00
Ebb loss coefficient 1.00°
Coefficient C; to evaluate Manning’s n 0.05
Coefficient Cg to evaluate Manning’s n 0.0007

il .
I ’
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(Example 1 Input Continued)

Inlet(s) Cross-Section Data Entry

Data for five cross sections will be used in this first example.

Inlet 11 Cross Section 1

AX
AY

104.00 ft
1750.00 ft

Elevations (ft)

0.0
-27.0
-27.0
-27.0
-27.0
-27.0
-27.0
-27.0.
-27.0
-27.0
-27.0
-18.0
-13.0
-13.0
-13.0

[ .
B WN = OO0 ~ION A D IR —

31

33
34
35
36
37

38

39

40

4]

42

-32.0
-24.0
-24.0
-24.0
-24.0
-25.0
-25.0
~-18.0
-18.0
-18.0
-18.0

0.0

Inlet Processes

—

I

AX 104.00 ft
AY =1625.00 ft

Elevations (ft)

0.0
-30.0
-33.0
-33.0
-33.0

(W YN

nlet 1  Cross Section

(]

16 -13.0
17 -130
18 -13.0
19  -130
20 -180
21 -240
22 -3000
23 -3200
24 -340
25 -340
26 -34.0
27 -340
28 -320
29 -320
30 -320

6 -34.0

7 -340
8 -340

9  -34.0
10 -340

11
12
13
14
15

-30.0
-30.0
-20.0
-10.0

0.0
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(Example 1 Input Continued)
Inlet 1  Cross Section 3
AX = 104.00 ft
AY =1917.00 ft

Elevations {ft)

i 0.0 9 -34.0 17 -8.0
2 -12.0 10 -34.0 18 -8.0
3 -18.0 11 -34.0 19 -8.0
4 -20.0 12 -34.0 20 -6.0
5 -25.0 13 -34.0 21 -6.0
6 -30.0 14 -30.0 22 -6.0
7 -33.0 15 -18.0 23 -6.0
8 -34.0 16 -12.0 24 0.0
- Imlet 1 - Cross Section 4
AX = 104.00 ft
AY = 1250.00 ft
. Elevations (ft)
|l ] 0.0 6 -50.0 11 -34.0
Il 2 -18.0 7 -50.0 12 -24.0
3 -37.0 3 -34.0 13 -18.0
4 -37.0 9 -34.0 14 0.0
5 -50.0 10 -34.0
Inlet 1  Cross Section 5
AX = 104.00 ft
AY = 000 ft
1 0.0 13 -18.0 .25 -10.0
2 -11.0 14 -25.0 26 -10.0
3 -15.0 15 -25.0 27 -10.0
4 -11.0 16 -20.0 28 -10.0
5 -12.0 17 -20.0 29 -10.0
6 -12.0 18 -20.0 30 -10.0
7. =170 19 -34.0 31 -10.0
8§ -17.0 20 -34.0 32 -10.0
9 -17.0 21 -34.0 33 -10.0
10 -15.0 22 -34.0 34 -10.0
11 -15.0 23 ~-23.0 35 -10.0
12 -15.0 24 -18.0 36 -10.0
37 0.0
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(Example 1 Input Continued)

‘ Sea(s) Boundary Condition Data Entry

Sea BC 1

Sea BC type Con

Sea BC A: 15.00 min
Sea BC longitude 75.00 deg WEST
Sea BC amplitude units ft
Length of simulation 30 hr
Tabular output time interval 15 min

Constituent tide data

Harmonic Amplitude (ft) Epoch (deg)
Constituent
M2 2.0 90.0
NOTE: All other harmonic constituents are zero for this example
problem.

Bay Boundary Condition Data Entry

Bay ‘ 1

Bay surface area 1.80E+9 ft2
Bay area variation parameter « 0.00
Inflow At 260.00 min
Inflow Q units cfs

River Discharge (cfs) ,
1 4000.0 4 32000 7 4200.0

2 3800.0 5 35000 8 4300.0
3 3600.0 6 3800.0 9 4500.0

Specify Velocity Qutput Locations

Inlet Cross Section Channel
1 2 2
1 2 1
1 2 3
1 2 4
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Example 1 Qutput

Results from this application are written to three plot output files. In addition,
this application generates numerous screen plots.

Plot Output Filé 1

This file contains tabular summaries of various grid characteristics for equal
channel discharge. Summarized by channel for each cross section (for each inlet)
are common geometric properties such as area, width, depth, and a weighting
factor describing the flow distribution among all the channels. Also provided
for each cross section is a table of discharge distribution and water depths for
the entire cross section, tabulated at 100 equally spaced segments across the
section, Finally, a table of friction loss (per foot of channel} is tabulated by
cross section. Table 7-1-1 is a partial list of the data in the output file 1 (default
name PLOTDATI1.0UT) for cross sections 1 and 5 only.

Table 7-1-1
Partial Listing of Plot Qutput File 1 for Example Problem 1

Inlet 1 Cross Section 1

Total area (ft2) 100360.00
Total width (ft) 4264.00
Channel -> 1 2 3 4
Area (ft2) 23245.7 36558.4 9483.8 31071.7
Width (ft) 9129 1708.6 . 288.0 1354.5
Depth (ft) 25.5 214 32.9 22.9
Weight 0.2521 0.2458 0.2513 0.2508
X Discharge (cfs) Depths (ft)
42.661 0.015 5.541
85.323 0.209 16.622
127.984 0.894 25.949
170.645 1.029 27.014
213.307 1.029 27.014
255.968 1.029 27.014
298.629 1.029 27.014
341,291 1.029 27.014
383.952 1.029 27.014
i 4 l
4095.491 0.235 18.009
4138.152 0.235 18.009
4180.813 0.204 17.128
4223.474 0.055 10.712
4266.135 0.004 3.334

{Table 7-1-1 Contim_uad on the Next Page)

1 "
I i
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(Example 1 Qutput Continued)

(Table 7-1-1 Concluded)

Inlet 1  Cross Section 5

Total area (ft2) 60112.00
Total width (ft) 3744.00
Channel -> 1 2 3 4
Area (ft2) 22912.5 6873.2 5186.1 251396
Width (ft) 1507.7 3259 155.5 1754.9
Depth (ft) 15.3 24.3 34.0 14.7
Weight 0.2850 0.3649 0.0600 0.2901
X Discharge (cfs) Depths (ft)
37.459 0.002 1.982
74.917 0.024 . 5.946
112.376 0.087 9.810
149,835 0.117 11,006
187.294 0.117 11.006
224,752 0.117 11.006
262.211 0.117 11.006
299.670 0.117 11.006
337.129 0.119 11.087
374,587 0.130 11.427
1 | !
3633.498 0.090 10.005
3670.956 0.064 8.773
3708.415 0.017 5.225
3745.874 0.020 1.626

Summary of Friction Losses

Section  Friction Loss/ft of Channel
Length (dimensionless)

43.992
2.460
14.245
3.332
35.970

LA b I B —

7-1-18 ) A Spatially Integrated Numerical Model for Inlet Hydraulics



Inlet Processes ACES User’s Guide

(Example 1 Output Continued)
Plot Output File 2

This file (Table 7-1-2, default name PLOTDAT2.0UT) contains a table of
velocity hydrographs produced by the simulation at selected flow net cell locations.
The velocities (feet per second) are reported at the Tabular Quiput Time Interval
and represent the velocity condition at the centers of the selected flow net cells.
Figure 7-1-3 is a velocity hydrograph at cell (1,2,2) of the inlet.

Table 7-1-2
Listing of Plot Output File 2 for Example Problem 1
Hour (1,2,2) (1,2,1) (1,2,3) (1,2,4)
0.27 -6.42 -2.53 -6.56 -1.56
0.50 ~9.02 -3.55 -9.21 -=2.18
0.77 -10.12 -3.97 - -10.33 -2.44
1.00 -10.63 -4.16 -10.85 -2.55
1.27 -11.00 -4.30 -11.23 -2.62
1.50 -11.19 -4.36 -11.43 -2.66
1.77 -11.26 -4.38 -11.50 -2.67
2.00 -11.19 -4.35 -11.43 -2.64
1 l i J 4
28.00 -10.50 -4.08 -10.73 -2.48
28.27 -9.55 -3.71 - -9.76 -2.25
28.50 -8.55 -3.32 -8.73 -2.02
28.77 -7.16 -2.79 -7.32 -1.70
29.00 -5.67 -2.21 -5.79 -1.35
29.27 -3.49 -1.36 - -3.56 -0.83
29.50 -0.81 -0.32 -0.83 -0.19
29.77 3.45 1.35 3.52 0.83

30.00 5.48 2.16 3.60 1.33

YELOCITY (Ft-/sec)

-15 } — —

15
TIME (hr)

Figure 7-1-5. Velocity Hydrograph at Cell (1,2,2)
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(Example 1 Output Continued)
Plot Outpuf File 3

This file contains elevation and discharge hydrographs for the sea boundary
conditions, bay, and inlfet(s). Results are tabulated at the Tabular Qutput Time
Interval and represent summary conditions at the indicated times for the entire
system. Included in the file are sea and bay elevations, riverine inflows, average
velocity at the controlling cross section, and inlet discharge. Also included in
the file is a summary of flood and ebb regimes and volumes identified during
the simulation. Table 7-1-3 is a partial listing of data contained in plot output
file 3 (default name PLOTDAT3.0UT). Figures 7-1-6 through 7-1-9 are
hydrograph plots of these parameters.

Table 7-1-3

- Partial Listing of Plot Output File 3 for Example Problem 1
Time Sea El Bay El  Riverine  Controlling Inlet Q
(hr) (ft) (ft) Inflow Section {cfs)

(cfs) Vel
{cfs)
0.27 -0.80 . -0.03 - 399310 -2.90 -123469.20
0.50 -1.00 -0.10 3985.94 -4.07 -172096.80
0.77 -1.21 -0.20 3976.59 -4.56 -191325.90
1.00 -1.38 -0.29 3967.49 -4.78  -199430.30
1.27 -1.55 -0.39 3956.17 -4.94 -204821.00
1.50 -1.67 -0.49 3945.55 -5.02 -207072.10
1.63 -1.73 -0.54 3939,24 -5.04 -207424.60
1.73 -1.77 -0.58 3934.39 -5.05 -207260.20
1.77 -1.79 -0.60 3932.75 -5.05 -207125.00
4 J 1 1 ) i

28.77 -1.47 -1.10 4269.00 -3.21 -131937.30
29.00 -1.31 -1.15 4271.69 -2.55  -104957.00
29.27 -1.11  -1.20 4275.25 -1.57 -64973.95
2950 -0.92 -1.21 4278.98 -0.36 -15196.69
29.53 -0.89 -1.22 4279.58 0.15 -6093.05
29.77 -0.68 -1.20 4284.22 0.55 65138.12
30.00 -0.46 -1.16 4289.85 2.47 104461.80

Inlet #1 Start Time End Time Volume

_ (ft3x1000)

Ebb 0.03 4.47 -2551027.00

Flood 4.50 11.30 3883867.00

Ebb 1.33 17.10 -3765760.00

Flood : 17.13 23.67 3693283.00

Ebb 23.70 29.53 -3843678.00

Flood 29.57 30.00 99142.08
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(Example 1 QOutput Cdntinued)

== Semaward Uater Level

"""" Bay Uater Level
s
o
s
=
3
a 5 ia i5 28 25 3B
TIME (k)
Figure 7-1-8. Sea and Bay Water Elevations at Inlet 1
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Figure 7-1-7. Riverine Inflow
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(Example 1 Output Continued)

VELOCITY (ft/sec)

15
TIME (he)

Figure 7-1-8. Average Velocity at Controlling Cross Section

DISCHARGE (£13/3)

—3.0B6E+5 - ; y ; ; E
8 s 18 15 za z5 3\
TIME (hr)

Figure 7-1-9. Inlet Discharge
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Example 2 - One-Inlet, One-Bay, and One-Sea System with Tabulated Data

Example 2 Input

All input is accomplished through screens accessible from the Activity Menu.

General Time and Inlet Data Entry

Simulation start time:

Year 1988
Month 8
Day 23
Hour 12.00
Time step - 60 sec
Length of simulation ' 38 hr
Tabular output time interval 30 min
Number of in;lets 1
Number of bays 1
Number of seaward boundary condition 1
locations
Inlet 1
Number of channels 4
Number of. cross sections 5
Flood loss coefficient | 4.00
Ebb loss coefficient ' 1.00
Coefficient Cy to evaluate Manning’s n 0.05
Coefficient Cy to evaluate Manning’s n 0.0007

7-1-23
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(Example 2 Input Continued)

Inlet(s) Cross-Section Data Entry

Data for five cross sections will be used in this second example.

Inlet 1 Cross Section 1

AX
AY

Elevations (ft)

\D OO~ N LA B L b

i0

104.00 ft
1750.00 ft

0.0
-27.0
-27.0
-27.0

-27.0

-27.0
-27.0

-27.0"

-27.0
-27.0
-27.0
-18.0
-13.0
-13.0
-13.0

-32.0
-24.0
-24.0
-24.0
-24.0
-25.0
-25.0
-18.0
-18.0
-18.0
-18.0

0.0

Inlet Processes

Inlet 1 Cross Section 2

AX
AY

i

Elevations {ft)

B b e

104.00 ft
1625.00 ft

0.0
-30.0
-33.0

. -33.0

-33.0

16 -13.0
17 -13.0
18 -13.0
19 -13.0
20 -18.0
21 -24.0
22 -30.0
23 -32.0
24 -34.0
25 -34.0
26 -34.0
27 -34.0
28 -32.0
29 -32.0
30 -32.0
6 -34.0

7 -34.0

8 ~-34.0
9 -340
10 -34.0

11
12
13
14
15

-30.0
-30.0
-20.0
-10.0

0.0
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(Example 2 Input Continued)
Inlet 1  Cross Section 3
AX = 104.00 ft
AY = 191700 ft

Elevations (ft)

1 0.0 9 -34.0 17 -8.0
2 -12.0 10 -34.0 18 -8.0
3 -18.0 11 -34.0 19 -8.0
4 -20.0 12 -34.0 20 -6.0
5 -25.0 13 -34.0 2] -6.0
6 -30.0 14 -30.0 22 -6.0
7 -33.0 15 -18.0 23 -6.0
8 -34.0 16 -12.0 24 0.0
Inlet 1 Cross Section 4
AX = 104.00 ft
AY = 125000 ft
Elevations (ft)
1 0.0 6 -50.0 11 -34.0
2 -18.0 7 -50.0 12 -24.0
3 -37.0 8 -34.,0 13 -18.0
4 -37.0 9 -34.0 14 0.0
5 -50.0 10 -34.0
Inlet 1  Cross Section 5
AX = 104,00 ft
AY = 0,00 ft
Elevations (ft)
1 0.0 13 -18.0 25 -10.0
2 -11.0 14 -25.0 26 ~-10.0
3 -11.0 15 -25.0 27 - -10.0
4 -11.0 16 -20.0 28 -10.0
5 -12.0 17 -20.0 29 -10.0
6 -12.0 18 -20.0 30 -10.0
7 -17.0 19 -34.0 31 -10.0
8 -17.0 20 -34.0 32 - -10.0
9 ° -17.0 21 -34.0 33 -10.0
10 -15.0 22 -34.0 34 -10.0
i1 -15.0 23 -23.0 35 -10.0
12 -15.0 24 -18.0 36 -10.0
37 0.0
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(Example 2 Input Continued)

Sea(s) Boundary Condition Data Entry

Sea BC 1
Sea BC type ‘Tab
Sea BC Ay 30.00 min

Tabulated Time-Series Data Elevations (ft)

1 -0.500 21 1.550 41 0.640 61 0.340
2 -0.490 22 1.650 42 0.480 62 0.450
3 -0470 23 1.740 - 43 0.320 63 0.560
4 -0.430 24 1.820 44 0.180 64 0.680
5  -0.370 25 1.890 45 0.060 65 0.800
6 -0.300 26 1.940 46  -0.050 66 0.920
7 -0.220 27 1.980 47  -0.150 67 1.030
§ -0.120 28 2.000 - 48  -0.220 68 1.140
9 -0.020 29 2.000 49  -0.270 69 1.250
10 0.100 30 1.980 50 - -0.300 70 1.350
11 0.220 31 1.940 51 -0.300 71 1.440
12 0.350 32 1.880 52 -0.290 72 1.530
13 0.490 33 1.790 53 -0.260 73 1.600
14 0.630 34 1.690 54  -0.230 74 1.670
15 0.770 35 1.570 55 -0.180 75 1.720
16 0.910 36 1.430 56 -0.110 76 1.760
.17 1.050 37 1.280 57 -0.040 77 1.780
18 1.190 38 1.130 58 0.040 78 1.800
19 1.310 39 0.970 59 0.130
20 1.440 40 0.800 60 0.230

Bay Boundary Condition Data Entry

Bay : : ' 1

Bay Surface Area 1.80E+9 ft2
Bay Area Variation Parameter « - 0.00
Inflow At - 0 min
Inflow Q units cfs

Specify Velocity Output Locations

Inlet Cross Section . Channel
1 2 2
1 2 1
1 2 3
1 2 4
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Example 2 Qutput

Results from this application are written to three plot output files. In addition,
this application generates numerous screen plots.

Plot Output File 1

This file contains tabular summaries of various grid characteristics for equal
channel discharge. Summarized by channel for each cross section (for each inlet)
are common geometric properties such as area, width, depth, and a weighting
factor describing the flow distribution among all the channels. Also provided -
for each cross section is a table of discharge distribution and water depths for
the entire cross section, tabulated at 100 equally spaced segments across the
section, Finally, a table of friction loss (per foot of channel) is tabulated by
cross section. Table 7-1-4 is a partial list of the data in the output file 1 (default
name PLOTDATI1.0UT) for cross sections 1 and 5 only.

Table 7-1-4
Partial Listing of Plot Output File 1 for Example Problem 2

Infet 1  Cross Section 1

Total area (ft2) 100360.00
Total width (ft) _ 4264.00
Channel -> 1 2 3 _ 4
Area (ft?) 23245.7 36558.4 9483.8 31071.7
Width (ft) 912.9 1708.6 288.0 1354.5
Depth (ft) 255 21.4 329 22.9
Weight _ - 0.2521 0.2458 0.2513 0.2508
X * Discharge (cfs) Depths (ft)
42,661 0.015 5.541
85.323 o 0.209 16.622
127.984 0.894 25.949
170.645 1.029 27.014
213.307 1.029 27.014
255.968 1.029 27.014
208.629 1.029 27.014
341.251 o 1.029 27.014
J i 1
4138.152 0.235 18.009
4180.813 0.204 17.128
4223.474 0.055 10.712
4266.135 0.004 3.334

(Table 7-1-4 Continued on the Next Page)
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(Example 2 Qutput Continued)

(Table 7-1-4 Concluded)
Inlet 1 Cross Section 5

Total area (ft2) 60112.00

Total width {ft) 3744.00
Channel -> 1 2 3 4
Area (ft2) ' 22912.5 6873.2 5186.1 25139.6
Width (ft) _ - 15077 3259 155.5 1754.9
Depth (ft) - 153 24.3 34.0 14.7
Weight 0.2850 0.3649 0.0600 0.2901
X Discharge (cfs) Depths (ft)
37.459 0.002 1.982
74917 0.024 5.946
112.376 0.087 9.810
149.835 0.117 11.006
187.294 0.117 11.006
224752 0.117 11.006
262.211 0.117 11.006
299.670 0.117 11.006
337.129 0.119 11.087
374.587 0.130 11.427
i) 1 4
3633.498 0.090 10.005
3670.956 0.064 8.773
3708.415 0.017 5.225
3745.874 0.020 1.626

Summary of Friction Losses

Section Friction Loss/ft of Channel
Length (dimensionless)

1 43.992
2 2.460
3 14.245
451 3.332

35.970
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(Example 2 Output Continued)
Plot Output File 2

This file (Table 7-1-5, default name PLOTDAT2.0UT) contains a table of
velocity hydrographs produced by the simulation at selected flow net cell locations.
The velocities (feet per second) are reported at the Tabular Output Time Interval
and represent the velocity condition at the centers of the selected flow net cells.
Figure 7-1-10 is a velocity hydrograph at cell (1,2,2) of the inlet.

Table 7-1-5
Listing of Plot Output File 2 for Example Problem 2
Hour (1,2,2) (1,2,1) (1,2,3) (1,2,4)
0.50 -6.26 -2.48 -6.39 ~1.53
1.00 -5.81 -2.30 -5.93 ~1.42
1.50 -4.52 -1.79 -4.61 -1.10
2.00 -2.87 -1.14 -2.93 -0.70
2.50 -0.70 -0.28 -0.72 -0.17
3.00 2.10 0.83 2.14 0.51
3.50 3.22 1.28 328 0.79
4.00 3.56 1.42 3.63 0.88
\ ! \! l 1
34.50 4.90 1.99 5.00 1.25
35.00 4.85 1.97 4.94 1.24
35.50 4.79 1.95 4.88 1.23
36.00 4.64 1.89 4,74 1.19
36.50 4.49 1.83 4.58 1.16
37.00 4,25 1.74 4,34 1.10
37.50 3.96 1.62 4.04 1.02
38.00 3.57 1.46 3.64 0.92
18-
§
2
(2
:
-
-18 : : + + + 4 4 +
a 5 18 15 za 25 38 s 48
TIME (hr)

Figure 7-1-10. Velocity Hydrograph at Cell (1,2,2)
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Iniet Processes

{Example 2 Qutput Continued)
Plot Qutput File 3

This file contains elevation and discharge hydrographs for the sea boundary
conditions, bay, and inlet(s). Results are tabulated at the Tabular Cutput Time
Interval and represent summary conditions at the indicated times for the entire
system. Included in the file are sea and bay elevations, riverine inflows, average
velocity at the controlling cross section, and inlet discharge. Also included in
the file is a summary of flood and ebb regimes and volumes identified during
the simulation. Table 7-1-6 is a partial listing of data contained in plot output
file 3 (default name PLOTDAT3.0UT). Figures 7-1-11 through 7-1-13 are
hydrograph plots of these parameters.

Table 7-1-6

Partial Listing of Plot Qutput File 3 for Example Problem 2
Time Sea El Bay F1  Riverine ~ Controlling Inlet Q
(hr) (fty (ft) Inflow Section (cfs)

(cfs) Vel
(cfs)
0.50 -0.49 -0.08 0.00 -2.83 -121489.60
0.60 -0.49 -0.10 0.00 -2.87 -123317.00
1.00 -0.47 -0.20 0.00 -2.62  -112561.60
1.50 -0.43 -0.30 0.00 -2.04 -87524.16
2.00 -0.37 -0.37 0.00 -1.30 -55659.24
2.50 -0.30 -0.41 0.00 -0.32 -13664.77
2.63 -0.28 -0.41 0.00 0.02 745.18
3:.00 -0.22 -0.39 0.00 0.95 40848.79
3.50 -0.12 -0.34 0.00 1.45 62900.23
4.00 ~0.02 -0.27 0.00 1.61 69955.90
il J ! l J i

35.50 1.53 1.10 0.00 2.19 101222.60
36.00 1.60 1.20 0.00 2.12 98549.31
36.50 1.67 1.30 0.00 2.05 95617.21
37.00 1.72 1.39 0.00 1.95 90629.11
37.50 1.76 1.48 0.00 1.81 84919.09
38.00 1.78 1.56 0.00 1.63 76627.07

Inlet ! Start Time End Time Yolume

(ft3x1000)

Ebb 0.03 2.60 ~-735969.80

Flood 2.63 15.67 4240797.00

Ebb [5.70 26.43 -4078206.00

Flood 26.47 38.50 3528005.00
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(Exam;_)le 2 Qutput Continued)

ELEVATION (£t)

— Spauward Water Level
------ Bay Water Level

3.8+

2.8+

8.8
-1.8+

—-Z .8+

VELOCITY (ft/sec)

=3.P

1.8+

TIME (hr)}

Figure 7-1-11. Sea and Bay Water Elevations at Inlet 1

-4.8

A Spatially Integrated Numerical Model

a 5 18 ‘15

28 z5 aa 35 48
TIME Chr)

Figure 7-1-12. Average Velocity at Controlling Cross Section

for Inlet Hydraulics
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Inlet Processes

(Example 2 Qutput Continued)

1.580E+5-+
1.888E +5-

5. APBE+4-

=5.8088E+4—

DISCHARGE (f3/5)
E Y
1

=1.BH8E+5-

=1.580E+5: + — ! ¥ + + b +
] 5 12 15 za 25 38 35 418
TIME (hr)

Figure 7-1-13. Inlet Discharge
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APPENDICES

The following pages contain the miscellaneous appendices referenced in the main
body of the User’s Guide. Appendix A consists of various tables of coefficients,
grain-size classifications, and tidal constituents. Appendix B describes the target
hardware environment and instructions for installing this version of ACES,
Appendix C contains instructions for using the graphics options. Appendix D
i3 a table listing the input and output options of the applications in this version
of ACES.
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APPENDIX A - TABLES

Table A-1
Kp Vatlues for Use in Determining Armor Unit Weight (Source: EM 1110-2-2904)
Structure Trunk/? Struckure Head
Armor Units nfd) Placement Breaking Nonbreaking Breaking Nonbreaking Slope
Wave Wave Wave Wave cot 8
Quarrystone
Smooth rounded 2 | Random 1.2(1 24 1.1(1 1.9 1.5-3.068)
Smooth rounded | >3 Random 1.8(% 5.2(1) 1.4(1 2.3(1) 1.5-3.018)
Rough angular 1 Random(® | = -~ 2.501 -==f3) 2.3(1) 1.5-3.009
1.801) 3.2 1.5
Rough angular 2 Random 2.0 4.0 1.6(1 2.8 2.0
1.3 2.3 3.0
Rough angular >3 Random 2.2(7) 4.5(7) 2.1(1) 4.201 1.5-3.0(9
Rough angular 2 Special) 5.8 7.0 5.3(1) 6.4 1.5-3.018)
Parallelepiped(® 2 Special 7.0 - 200 8.5 - 24.001 LA -—- 1.0-3.0
Tetrapod 5.001 6.0 1.5
and 2 Random T.0 8.0 4.501) 5.5 2.0
Quadripod 350 4.0 30
8.300 9.0 1.5
Tribar z Random 900" 10.0 7.8(0 3.5 2.0
6.0 6.5 3.0
Dolos 2 Random 15.008 31.0(8 8.001 16.0(1) 2.005
7.0 14,011 3.0

Modified cube 2 Random 6.5(7) 7.5 - 5.001) 1.5-3.008

Hexapod 2 Random 8.0 9.5 5.0(7) 7.0(1} 1.5-3.08

Toskane 2 Random 11,004 220 s —-- 1.5-3.00)

Tribar 1 Uniform 12.0 15.0 7.5l 9.5(7) 1.6-3.06

Quarrystone - graded - Random 2.2 2.5 - ——— ——

angular riprap ;

(1) CAUTION: These Kp values are unsupported and are provided only for preliminary design.

2 n is the number of units comprising the thickness of the armor layer.

(3 The use of single layer of quarrystone armor units is not recommended for structurea subject to breaking waves,
and only under special conditions for structures subject to nonbreaking waves. When it is used, the stone
should ge carefully placed. :

(4] Special placement with long axia of stone placed perpendicular to structure face.

(5) Stability of dolosse on slopes steeper than 1 on 2 should be substantiated by site-specific tests.

Refers to no-damage criteria [ <5 percent displacement, rocking, etc.); if no rocking (<2 percent) is desired, reduce

@ Kp 50 percegt (Zwambs(arn and Van Nigkerk. 198%2). € ) & )

7) Applicable to slopes ranging from 1 on 1.5 to 1 on 5.

8 Until more information is available, the use of Kpy should be limited to slopes ranging from 1 on 1.5 to 1 on 3.
Some armor units tested on a structure head indicate a Kp-slope dependence.

Parallelepiped-shaped stone; long slab-like s one with long dimension & proximately three times the shortest

o i di?npegsion}t ko Dagidamn, 16705 ; i
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Table A-2

Appendices

| Layer Coefficient and Porosity for Various Armor Units (Source: SPM)
Armor Unit n Placement |Layer Coefficient | Porosity %
Quarrystone (smooth) 2 Random 1.02 38
Quarrystone {rough) 2 Random 1.00 a7
Quarrystone (rough) >3 Random 1.00 40
Quarrystone (parallelepiped) 2 Special - 27
Cube (modified) 2 Random 1.10 47
Tetrapod 2 Random 1.04 50
Quadripod 2 Random 0.05 49
Hexipod Z Random 1.15 47
Tribar z Random 1.02 64
Dolos 2 Random 0.94 56
Toskane 2z Random 1.03 52
Tribar 1 Uniform 1.13 47
Quarrystone Graded Random - 37
Table A-3
Rough Slope Run-Up Coefficients (Source: Smith, 1986)
Armor Material a b
Riprap 0.956 0.398
Rubble (Permeable - No Core) 0.692 0.504
Rubble (2 Layers - Impermeable Core) 0.775 0.361
Modified Cubes 0.850 0.690
Tetrapods 1.010 0.910
Quadripods 0.590 0.350
Hexapods 0.820 0.630
Tribars 1.810 1.570
Dolosse 0.988 0.708
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Table A-4
S L
Grain-Size Scales (Soil Classification)
Unified Soils ASTM PHI MM Wentworth
Classification Mesh Classification
_— e e
-8.00 258,00
Cobble 7.00 126,00
-6.75 107.60 Cabble
-8.50 ©0.51
-8.35 78.11
-8.00 £4.00
-5.76 53,82
Coarse Gravel -5,50 45.26 G
-5.25 38.06
-5.00 3200 R
-4.75 2691
-4.50 2283 A
-4.25 19.00
-4,00 18.00 Pebble v
-a.75 13.45
Fine Gravel -3.50 1.3 E
-2.25 951
25 -3.00 8.00 L
3 275 873
35 2,60 5.66
— 4 -2.25 478
5 -2,00 4,00
Coarse [ -1.75 338
7 -1.50 283 Granule
8 -1.25 238
10 -1.00 2,00 —
12 -0.75 1.68
14 0,50 1.41 Very Course
18 0,25 118
] Medium 18 0.00 1.00
20 025 0B84
A 25 0.50 om Coarse
30 075 0.58 8
N as 1.00 .50
40 1.25 042 A
D 45 1.50 035 Medinm
50 1.75 030 N
60 200 025
70 225 0.21 D
Fine a0 250 0177 Fine
100 275 0148
120 3.00 0.125
140 ‘325 0.105
170 3.50 0.088 Very Fine
— 200 375 0.074
230 4,00 0.0625 . —
270 425 0.0526
a25 4.50 0.0442
Silt 400 475 0.0372 Silt M
5.00 0.0313
800 0.0158 ! u
7.00 0.0078
8.00 0.0039 D
8.00 0.0020
Clay 10.00 0.0008 Clay
12.00 0.0002
A TR Y —
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Table A-5

Appendices

Major Tidal Constituents

Symbol Constituent Name Frequency
(degrees/hour)
Mo Lunar semidiurnal 28.084
8a Principal solar semidiurnal 30.000
Nog Larger lunar elliptic semidiurnal 28.439
K1 Lunisolar diurnal 15.041
My Shallow-water overtide of principal lunar 57.968
01 Principal lunar diurnal 13.943
Mg Shallow-water overtide of principal lunar 86.952
MK3 Shallow-water compound 44.025
S Shallow-water overtide of principal solar 60.000
MNy Shallow-water compound 57.423
v2 Larger lunar evectional 28,612
Sg Shallow-water overtide of principal solar 90.000
p2 Variational 27.968
2Ng Lunar elliptic semidiurnal (second order) 27.896
007 Lunar diurnal {second order) 16.139
2 Smaller lunar evectional 29.455
51 Solar diurnal 15.000
My | Smaller lunar elliptic diurnal 14.496
J1 Smaller lunar elliptic diurnal 15.585
Mm Lunar monthly 0.544
Sga Solar semidiurnal 0.082
S, Solar annual 0.041
Mg Lunizclar synodic fortnightly 1.015
Mg Lunar fortnightly 1.098
pl Larger lunar evectional diurnal 13.471
Q1 Larger lunar elliptic diurnal 13.398
Tg Larger solar elliptic 20.958
Ry Smaller solar elliptic 30.041
2Q1 Lunar elliptic diurnal {second order) 12.854
Py Solar diurnal 14.958
25Mo Shallow-water compound 31.015
M3 Lunar terdiurnal 43.476
Lg Smmaller lunar elliptic semidiurnal 20.528
ZMKs Shallow-water compound 42.927
K2 Lunisolar semidiurnal 30.082
Mg Shallow-water overtide of principal lunar 115.938
M3y Shallow-water compound 58.084
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APPENDIX B - HARDWARE AND INSTALLATION

HARDWARE

The Automated Coastal Engineering System
(ACES) 15 designed to run on IBM PC-AT (or
compatible) machines having the following
configuration:

640 Kb memory
80287 math co-processor

The screen displays in ACES are designed in
color. A color adaptor and moenitor (VGA,
EGA, PGA, or CGA) are preferable. Some
monochrome display adaptors and monitors will
also work. A printer is preferable, but not
required.

Tables B-1 through B-3 list the hardware devices (graphics adaptors, printers,
and plotters) that are supported by the graphics software.

Table B-1. Supported Graphics Adaptora
(Resolution and Colors)

Color Graphics Adaptor (CGA)
Enhanced Graphics Adaptor (EGA)
Monochrome Display (840 x 350; 4 colors)
Color Display (640 x 200; 16 colors)
Enhanced Color Display (640 x 200; 16 colors)
NEC GB-1 with Multi-Frequency Monitor (640 x 480; 16/64 colors)
EVEREX EVGA with Multi-Frequency Menitor (800 x 600; 16/64 colors)
Video Graphics Adaptor (VGA)
Analog Monitor (640 x 480; 16/256 colors)
Video 7 with Multi-Frequency Analog Monitor (720 x 640; 16/256 colors)
Video 7 with Multi-Frequency Analog Menitor (800 x €00; 16/256 colors)
ORCHID/GENQA with Multi-Frequency Analog Monitor (800 x 600; 16/256 colors)
AST/PARADISE with Multi-Frequency Analog Monitor (800 x 600; 16/256 colors)
Other Graphics Adaptors
Hercules (720 x 348; 2 colors) .
COMPAQ Portable III with GasPlasma Display (640 x 400; 2 colors)

Appendix B - Hardware and Installation B-1
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INSTALLATION
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Table B-2. Supported Printers
IBM Graphics
Epson FX/RX Series

HP LaserJet

HP PaintJet

Table B-3. Supported Plotters

HP-Compatible 2-Pen Plotter

HP -Compatible 6-Pen Plotter

HP-Compatible 8-Pen Plotter

Installation of this version of ACES requires installing ACES in a specified
directory and customizing the graphics setup. The next two sections describe
these instailation procedures.

ACES Software Installation

The ACES software is distributed on one high-density (1.2-Mb) diskette. To
install ACES on a hard disk requires creating a directory where ACES will reside,
and de-archiving the files on the ACES diskette to that directory. These steps
are detailed below.

1. Use the DOS MD or MKDIR command to create a subdirectory in which
the ACES files will reside. The example below assumes that the
subdirectory will be called ACES107 and will be a subdirectory of the
root directory on the C: drive.

CD C:\ (go to the root directory)
MD C:\ACES107 (create a new directory called ACES107)
CD \ACES107 (move into the new directory)

Appendix B - Hardware and Installation
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2. Insert the ACES disk in Drive A and type:

A:PKXARC A:*. ARC

ACES will now be installed in subdirectory ACESI07. Refer to the
section of Appendix B titled Graphics Software Installation for
instructions for installing the ACES graphics capability,

3. Any last-minute changes or additions to the ACES Program are
documented in a file called README. Review this file and make note
of any changes. To display the README file, type:

TYPE README | MORE

4. For ACES to run properly, the configuration file CONFIG.SYS must
contain the following two statements:

FILES=n

BUFFERS=n

where n is greater than or equal to 20. If n is less than 20, edit the
CONFIG.SYS file and reboot DOS,

5. To run the ACES program, type:

ACES

Appendix B - Hardware and Installation B-3
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Graphics Software Installation

The graphics capabilities of this version of ACES must be installed with a special
program called INSTALL.COM. The following section provides an example
installation using the program INSTALL.COM.

Example of Graphics Software Installation

A typical interactive session for INSTALL.COM is described below, Please note
that all user responses are highlighted in boldface type. Standard default options
(inside brackets [ 1) can be selected by pressing from the keyboard.
This example installation assumes the following configuration to be installed;

° Enhanced Graphics Adaptor (EGA)

° Resolution (640 x 350)
Supporting 16 colors
¢ Plotter Type - HP compatible §-pen plotter (COMI1:)

®  Printer Type - Hewlett Packard (HP) Laserjet (LPT1:)

The graphics software may be installed by following these steps (user responses
are highlighted in boldface type):

1. C\ACESI07> INSTALL

2. Enter the code for the display adaptor that matches your system:
0) Monochrome Display Adaptor (No graphics)

1) Color Graphics Adaptor (CGA)

2) Enhanced Graphics Adaptor (EGA)
3) Video Graphics Adaptor (VGA)

4) Other

Enter selection [1] .... 2
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3. Enter the code for the EGA and display monitor that matches your

system:
Resolution and Colors

0) Return to previous menu

[} Enhanced Graphics Adaptor 640 x 350 x 4
w/ Monochrome Display

2) Enhanced Graphics Adaptor 640 x 200 x 16
w/ Color Display

3) Enhanced Graphics Adaptor 640 x 200 x 16
w/ Enhanced Color Display, 64K

4) Enhanced Graphics Adaptor 640 x 350 x 16/64
w/ Enhanced Color Display, >64K

5) NEC GB-1 EGA 640 x 480 x 16/64
w/ multi-frequency monitor

6) Everex EVGA 800 x 600 x 16/64

w/ multi-frequency monitor

Enter selection [0] .... 4

4. Select a pen plotter:
0) No Plotter
1} HP-compatible 2-pen plotter
2) HP-compatible 6-pen plotter
3) HP-compatible 8-pen plotter

Enter selection [0] .... 3

5. Select a graphics printer:
0) No Printer
1) IBM Graphics
2) Epson FX/RX Series
3) HP LaserJet
4) HP PaintJet

Enter selection [1] .... 3
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6. Select plotter port:
1) COMI1: 2) COM2: 3) LPT1: 4) LPT2: 5)LPT3:
Enter selection [1] .... 1

7. Select printer port;

1) LPTI: 2) LPT2: 3) LPT3:
Enter selection [1] .... 1

Please wait ...
Finished installing ACES.EXE & INSTALL 4.5...21 Nov 1989
NOTE: Before sending graphics to a plotter, be sure to type
MODE COMI:(rate),n,8.1,p

where (rate) is the baud rate to which the plotter is set with
the switches on the rear panel.

Appendix B - Hardware and Installation
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APPENDIX C - GRAPHICS OPTIONS
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APPENDIX C - GRAPHICS OPTIONS

INTRODUCTION

A simple graph often can reveal information that is not immediately apparent
in a table, The Automated Coastal Engineering System (ACES) has the capability
to instantly create and modify graphs for certain applications. This appendix
of the User’'s Guide describes how to create, customize, and print graphs. For
ingtallation of the graphics capability, see Appendix B.

MAaIN GRAPHICS OPTIONS MENU

For ACES applications providing graphics capabilities, the Main Graphics Cptions
Menu appears at the bottom of the screen below each plot. The current option
is highlighted for identification. Options may be accessed by using the and
(=>) keys from the keyboard. Options may also be accessed by typing the first
letter of the option name. The graphics software also supports a mouse (Microsoft
Mouse compatible), which can be used as an input device. The main graphics
options available are shown in Table C-1. A description of each option {and
suboptions) is given in the sections that follow.

Table C-1. Graphics Options

Option Description Default
Scal |AUTOMATIC or USER-DEFINED SCALING - Automatic
Grid | GRIDAXIS Toggle Switch ! tic axis

Colr |Change COLOR of Each Curve
Dump | SCREEN DUMP to Installed Printer

8tyl |Change LINE & MARKER STYLES of Each Curve 8olid Line
Legn |Relocate the LEGEND

Axis | AXIS TYPE - Linear/Log Linear
Read {READ POINTS from the Selected Curve

Devi |Select QOUTPUT DEVICE - Screen, Plotter, HPGL file Screen
Wind | WINDOW the Current Plot All

Zero {ZERO LINE DISPLAY Toggle Switch
Next |NEXT Plot
Quit | Return to Current ACES Application
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Scal

Automatic (computer-generated) or user-defined scaling may be selected for the
current display. Suboptions available under Scal are:

(a) Automatic - This is the default case. Minimums and maximums
are computed for both X and Y from the data selected for plotting.
These values {xmin, xmax, ymin, ymax) become the window for the:
current display.

{(b) User-Defined - A user-defined scale may be selected. The
current minimum and maximum values for both X and Y are
displayed (inside parentheses) at the bottom of the screen. These
may be changed to new values or selected with a carriage return to
accept the current value shown. The revised plot is then displayed.

(c) Ret - Program control is returned to the Main Graphics Options
Menu.

Grid

This option allows switching (toggling) between fic axes (the default) and grid
generated axes for the plot. Since the default plot uses tic axes, the first time
this option is selected, grid axes will be generated for both the X- and Y-axes.
Again selecting this option returns the axis to the default or tic axes display.

NOTE: The selected axis type remains in effect for all
subsequent plots for a particular application unless
changed with this option.
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Colr

The color of each curve on the display can be changed. Colr options are displayed
across the bottom of the screen. Suboptions available under Colr are;

(a) - 0,1,2,.,,,15 - These numbers represent colors supported by
this graphics software. The color name for each number is displayed
in the lower left corner of the screen just above the numbers,

NOTE: If a color is not supported by the graphics
adapter (see Table B-1 in Appendix B), the curve will
retain its original color. The color black can be used
to blackout or temporarily delete a particular curve.

(b) - PIt - Replot the graph after changes have been made.
(c) - Ret - Control is returned to the Main Graphics Options Menu.

The and keys are used to move the highlighted box to the number
representing the desired color. Press to select the highlighted color for
the curve. This process can be repedted for the remaining curves on the graph.
The suboption Pit will replot the graph with the new color selections.

NOTE: The curve that is to be changed is identified in
the upper left corner of the screen, and its current color
number is highlighted at the bottom of the screen. Press
if no change in the curve color is desired.

Dump

A screen image of the current display (without the Main Graphics Options Menu)
is sent to the installed printer. Program control is temporarily suspended until
printing is completed.

NOTE: If no printef has been installed, a message will
be displayed at the bottom of the screen. Press
to return to the Main Graphics Options Menu,
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Styl

The Line Styles and/or Marker Types of each curve on the current display can
be changed. The suboptions available under Styl are displayed across the bottom
of the screen. Suboptions are:

{(a) Line Styles - 0,1,2,...,6 - These numbers represent the Line
Styles supported by this graphics software. A Line Styles description
for each number is displayed in the lower left corner of the screen
just above the numbers. The Line Styles supported are:

0 - No Line (Points Only)

1 - Solid Line (Default)

2 - Long Dashed Line

3 - Dotted Line

4 - Dashed Dotted Line

5 - Medium Dashed Line

6 - Dash Dot Dot Line

Ret - Program control is returned to the Styl Options
Menu,

The (<) and keys are used to move the highlighted box to the
desired Line Styles number. Press to select the highlighted
Line Style. This process can be repeated for the remaining curves
on the graph. The suboption Plt will replot the graph with the new
Line Styles. The suboption Ret will return to the Styl Options Menu.

NOTE: The curve that is to be affected by the Line
Styles change is identified in the upper-left corner of
the screen, and its current Line Style number is
highlighted at the bottom of the screen. Press
if no change in the curve Style is desired.

(b) Marker Types - 0,1,2,...,6 - These numbers represent the Marker
Types supported by this graphics software. A Marker Types
description for each number is displayed in the lower-left corner of
the screen just above the numbers. The Marker Types supported
are:

0 - No Marker (Default)
1 - Dot
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2 - Cross

3 - Star

4 - Sguare

5-X

6 - Diamond

Ret - Program control is returned to the Styl Options
Menu.

The and keys are used to move the highlighted box to the
desired Marker Types number. Pressing will select the
highlighted Marker Types. This process can be repeated for the
remaining curves on the graph. The suboption Pt will replot the
graph with the new Marker Types. The suboption Ret will return
to the Styl Options Menu.

NOTE: The curve that is to be affected by the Marker
Types change is identified in the upper-left corner of
the screen and its current Marker Type number is
highlighted at the bottom of the screen. Press
if no change in the curve Marker is desired.

(¢) PIt - Replot the graph after changes have been made.

(d) Ret - Program control is returned to the Main Graphics Options
Menu.

Legn

The legend may be moved to any position on the current display. When this
option is selected, cross hairs appear on the screen at the upper-left corner of
the legend. The arrow keys may be used to position the cross hairs at a new
location. Press to display the revised plot.

NOTE: The new legend position remains in effect for
all remaining plots of the current application unless
changed with this option.
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Axis

This option allows the flexibility of switching to logarithmic or linear coordinate
systems for the selected data.

NOTE: If the data contain negative values which cannot
be scaled into logarithmic coordinates, a message will
appear on the screen stating that no logarithmic axis can
be drawn. The resulting plot is then displayed with a
linear coordinate system (default).

Suboptions available under Axis are:

{(a) Lin X-Lin Y - This is the default case. The coordinate system
is linear for both the X- and Y-axes.

(b) Lin X-Log Y - The coordinate system is linear for the X-axis
and logarithmic (base 10) for the Y-axis.

{c) Log X-Lin Y - The coordinate system is logarithmic (base 10)
for the X -axis and linear for the Y-axis.

(d) Log X-Log Y - The coordinate system is logarithmic (base 10)
for both the X- and Y-axes.

(e) Ret - Program Control is returned to the Main Graphics Options
Menu.

Read

This option displays the estimated y value for a corresponding x value for each
curve. At the prompt, an x value is entered that is bounded by the window of
the current display (xmin < x < xmax). The estimated y value is displayed at
the bottom of the screen. Each selected (x,y) pair is marked on its corresponding
curve by an x. Press to return program control t6 the Main Graphics
Option Menu,

NOTE: If an x value that is not inside the window of

the current display is selected, a message is displayed at

the bottom of the screen stating that the entered x value

is out of range. Press to re~display the plot and

return to the Main Graphics Options Menu,
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This option selects a specific output device to which the current.display will be
sent. Suboptions available under Devi are:

(a) Screen - This is the default case. The selected plot will be
displayed on the installed graphics display.

(b} Plotter - The plot will be sent to the installed plotter.

NOTE: Program control is suspended until the plotter
has stopped. If no plotter has been installed, a message
will be displayed requesting that the INSTALL program
be run to configure the proper hardware setup. The
ACES program will be terminated, and control will be
returned to the DOS prompt.

(c) Plot File - The plot will be sent to a plot file for processing at
a later time, The plot file is named xxxx.PLT, where xxxx is a
4-digit number beginning with 0000, Any subsequent plots sent to
this device are named 0001.PLT, 0002.PLT, etc. These plot files
are HP compatible ondy and ¢an be postprocessed upon completion
of the ACES interactive session. These files can be copied to the
appropriate communication port where the plotter is connected to
generate the plots. For example, to copy plot file 0001.PLT to the
plotter that is connected to communication port 2 (COM2:), the
following is entered at the DOS prompt

C:\ACESI05> COPY 0001.PLT COM2:

NOTE: The communication port must be set to coincide
with the plotter’s baud rate, parity, and stop bit settings
for correct use, (Third party software is available that
will franslate these plot files to an HP-compatible
LaserJet Series printer.)

(d) Ret « Program Control is returned to the Main Graphics Options
Menu.
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Wind

This option specifies the boundaries and size of the current display. Suboptions
available under Wind are:

(a) All - This is the default case. The original plot will be displayed.
If User-Defined scaling is selected (see Scal options described above),
this becomes the default during this option.

(b) Window - This option zooms in or out on a particular subregion
of the current display by locating two opposite corners of a window
enclosing the desired region. When this suboption is selected,
crosshairs are displayed in the middle of the screen. The darrow keys
are used to re-locate the crosshairs to one corner of the desired
window. Press (ENTER)to lock in this position. The opposite corner
of the window is similarly located, and the new region is shown
bordered in a box. Press to display only the area delimited
by the window.

(c) Scale - A scale factor can be entered to enlarge or shrink the
existing window in both the X- and Y-directions. For example, a
scale factor of 0.5 doubles the window in both the X- and
Y-directions. The resulting plot contains the same data mapped into
a larger window and gives the effect of zooming out on the selected
data. Conversely, zooming in is achieved by entering a scale factor
greater than 1.

NOTE: The scale factor entered is applied to both the
X- and Y-coordinate system resulting in;

Xmin = Xmin / factor
Xmax = Xmax / factor
Ymin = Ymin / factor
Ymax = Ymax / factor

(d) Ret - Program conirol is returned to the Main Graphics Options
Menu.
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Zero

This option switches the optional display of a zero line (y=0.0) on the plot. The
zero line contains the following two coordinates: (xmin, 0.0) and (xmax, 0.0).

NOTE: If the zero line is displayed on the plot, selecting
this option will remove it. Selecting it again will
re-display the zero line.

Next

This option displays the next plot in the series,

NOTE: Some applications in ACES have multiple plots.
If the current application has only one plot and this
- option is selected, the screen is erased and the user is
returned to the current ACES application.

Quit

This option terminates all graphics options. The screen is erased, and program
control is returned to the current ACES application.
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APPENDIX D - INPuT/OuTPUT OPTIONS

Input Qukpuk
Applications Screen | File | Screen | Printer | Plots Plot Qutput Files

ave Pradietion
1-1 | Windspeed Adjustment and Wave Growth

DID|-|-|D|-oD|-|-1-1-1{ |- 1- |-
1-2 | Beta-Rayleigh Distribution D[D|-|-1D|-JO|D]|O |- |O]-1- [- |- |-
1-3 | Extremal Significant Wave Height Analysis ol-10]|- |21~ jO]- 10 |- D }- |- |- |- |-
i-4 | Conatituent Tide Record Generation of-10=-1=-1-1-1-191- 10 1- |- |- |- |-

2-1 | Linear Wave Theory

Dpf-|-[Bl-Joip|-|-1-|-1-1-1- |-
2-2 | Cnoidal Wave Theory DIDI|- - |D|-JODJ|OC|- |O|-]|-1-}- |-
2-3 | Fourier Series Wave Theory ) D|-|-1{-ID|-|o]-|o|-|o]- |- 1-1}- |-

Franaformati
3-1 | Linear Wave Theory with Snell's Law cipl-|-1D}|-toD|-1-1-t-1-1-1- |-
3-2 |Trregular Wave Transformation (Goda's Method) D[(D|-|-|D|-je|DJO|- Q- |- |- |- |-
3-3 CO%‘:E’I:S Diffraction and Reflection by a Vertical |D 4D |- )- |D |- O ID }- - D |- )- |- |- |-

5 i

4-1 | Breakwater DignTsi;:g Hudson and Related

Equations
4-2 | Toe Protection Design DID|- |- |D[-JOo|D|-|-1-1|-}-1-1- |-
4-3 | Nonbreaking Wave Forces on Vertical Walls DI|D|- |- |[D]|- |O|D O |- O]~ |- |- |- |-
4-4 | Rubble-Mound Revetment Design DDI|--|p|-(O0oiD|-|-1-1|-1-1-1-1]-

Irzegular Wave Runup on Beaches

5-2 | Wave Runup and Overtopping on Impermeable DID|-|-|P|- [©IDY-|-1-1|-1-1|-1|- |-
Structures

5-3 | Wave Transmission on Impermeable 8tructures DID|- |- |D|f-JOID - |- |-|-1|-1-1|- |-

Wave Transmission Through Permeable Structures |D [D |- |- ID |- |0 |D |- |- |- |- |- |- |- |-

e586

e
6-1 | Longshore Sediment Transport D|ID - |- D |- [O D |- |~ {= |- |- |- |- |-
6-2 | Numerical Simulation of Time-Dependent Beach ol-10{-t-1-1-1-1C1- |O0]|-1O]- 1~ |-
and Dune Ercsion
6-3 | Calculation of Composite Grain-Sige Distribution |[O [- |O |- [ |- |- |- [©@ |- |D}- |- |- |- |-
D -l-ml-ot-i -1 1-1-1-1-

6-4 | Beach Noturishment Overfill Rati

nd Volume

i

A Spatially Integrated Numerical Model of Inlet
Hydraulica

. NOTE: S - Single Gase Mode D - Default

Symbols are defined as follows: M - Multiple Case Mode 0O - Optional
- - Unavailable
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