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1 Introduction

The purpose of this document is to provide a gentle introduction to the MOSES
software package. It is intended as a complement to the MOSES manual, example
and test files, and the web page. The approach taken here is to:

e discuss an example or a test
e ask the user to change a few entries, and
e discuss the changes in the results

All the files needed to complete the exercises are contained in the standard MOSES
distribution. It is a good habit to copy these files to a working directory so that you
can always revert to the original. It is up to you to decide to copy the files or work
within the ultra directory. There is a word of caution to be said here.

When you receive a MOSES update, or you decide to download
a new MOSES revision, the installation wizard will write over
any files in the ultra directory. If you chose to work in

the ultra directory you run the risk of losing your work.

For each exercise I tried to have a set of topics, reference files, other commands to
use, and a purpose before the discussion. The discussion covers by example the topics
listed. The reference files were used to present the topics. In most cases the reference
files are part of the standard MOSES distribution. The list of ”other commands to
use”, is a list of other commands that are presented but are not discussed, nor have
they been discussed in previous exercises. I mostly tried to list the commands that
had used a feature not directly related to the topics. It is left to the reader to find
the "other commands” in the manual.

Text Editor

You will need to view and change the text of many files. You are welcome to use
any editor of your choice. Popular text editors are WordPad, VI, Crimson Editor,
Medit, Ultra—edit, and Emacs. It is assumed that you know how to use the editor
you choose and no attempt will be made to try to teach how to use an editor.

I do make reference to line numbers. It will be easier to follow if your text editor
shows line numbers.
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1.1 Installing MOSES - Windows

On a Standalone Machine

e CD-ROM Versions

— Insert the CD. It should start the install procedure. If not, go to the
CD-ROM drive (often D:) and double—click on setup.exe.

e Download Versions

— Locate and run the downloaded file. It should be called something similar
to moses_download_win32.exe.

e Both Versions

— Press Next until you get to the ”Choose Components” screen.

— If you want to keep your old MOSES install, select ” Backup old files.” This
will create a directory ultra_p with your old MOSES install and settings.

— Associating Files registers MOSES’s CIF and DAT extensions with Win-
dows so you can double click on them. This is recommended for most
machines, but is not necessary for installs on a file server.

— Do not install the Sentinel Hardkey Driver unless you are using a Sentinel
Hardkey and this is the only program that is using it. Otherwise, this can
conflict with previously installed drivers.

— Allow the installer to complete.

— You should now be able to double—click on any .cif file on the machine and
have MOSES run.

On a Networked Machine (instructions for IT staff and advanced users)

On the File Server
e Install the software by following the steps above.
e Change the permissions as follows:

— \ultra —read (all files and subdirectories)
— \ultra\data\progm —read—write
— \ultra\data\site —read—write

e Share the \ultra directory or a parent directory of \ultra

On the users machines

e Mount the \ultra directory as a drive; we will use U: in this example.
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There should be a moses.exe under U:\ .

Double click (run) moses.exe. This will bring up a MOSES window.

MOSES will ask for a file name. Use the name ”cow”. (cow without the quotes)
After a few seconds the main menu will appear at the top of the screen.

Use the pull down CUSTOMIZE menu.

Select Register with OS.

Close MOSES by typing &FINI in the command prompt

You should now be able to double—click on any .cif file on the machine and have
MOSES run.
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2 Basic Exercises

2.1 Getting Started Exercise

Topic:
e Introduction to basic MOSES commands.
e Demonstrate how to restart an analysis and make modifications.

Commands to use: MOSES b_run

Setup Analysis

Run ultra/hdesk/started /b_run/b_run.cif and b_run.dat
Discussion: Running MOSES

In this exercise, the student will become familiar with the file structure and run a
simple analysis. At this point we are not interested in understanding every command
just the concept of menus.

For a list and discussion of the commands found in most examples please see:
http://www.ultramarine.com /hdesk /runs/c_htm/common.htm

A discussion and screen shots of the process are also presented at the following link.
http://www.ultramarine.com/hdesk/started /b_run/b_run.htm

If using Windows you should double click on the file b_run.cif. The file b_run.cif
should have an icon that looks like a parabolic shape inside a half rectangle. Once
you double click the cif file the MOSES window should appear and the analysis
commands scroll by. This should take a few minutes, at most. When the MOSES
window disappears there should now be a b_run.ans and a b_run.dba directory.

The dba directory is where the database is located. All the files in this directory are
for computers, i.e. not for human eyes. The files in the ans directory contain the
answers (ANS is short for answers).

At the conclusion of the MOSES analysis we will normally look at the log and the
out file, which can both be found in the ans directory. The log file is a log of the
commands used to perform the analysis. The out file is the results of the calculations.

In some exercises you will be asked to "tidy the run”. This means delete the ans and

the dba directory. At other times you will be asked to "restart the run”, this means
you should access the existing database. You "restart the run” by double clicking on
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the cif file. You should not delete the ans directory unless you are asked to do so.
Discussion: The Analysis

In this analysis a vessel is set at a draft and trim the weight necessary to be at
equilibrium is computed then three sets of hydrostatic calculation are reported.

Three things are done in this analysis.

The curves of form are computed with the section beginning with the command
cform

Stability righting arm and heeling arm curves are computed with the section
beginning with the command rarm

Longitudinal strength is computed with the section beginning with the com-
mand equi_h

Notice that the comments in the .cif file tell us we are entering the hydrostatics menu.
Once inside the hydrostatics menu we can perform hydrostatic calculations. When
MOSES is working if you look at the upper blue bar you will notice that the words
change from ”Main Menu” to ”Hydrostatic Menu” and ” Disposition Menu”.

Notice that after each report command there is an end command. After each calcu-
lation MOSES is in the disposition menu. When we ask MOSES to report we are
asking MOSES to dispose of the results. Once we have finished reporting we end
that section of the calculations.

After each of the calculations there is a plot generated with the command plot. The
numbers after the command plot tell MOSES what variables to use as the ordinate
and as the abscissa. We can edit this file and add the command vlist before or after
the command plot to get a map of the number to variable used.
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Answer the following questions. The answers are found in the directory b_run.ans in
the out00001.* file .

Questions:
1. What is the KML and KMT for a 12 ft draft?
2. What is the righting arm at 28 deg roll?

3. At what longitudinal location does the shear force cross the zero axis for the
wave crest at location 0.0 ?

4. At what longitudinal location does the shear force cross the zero axis for the
wave crest at location 200.07
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2.2 Basic Stability
Topics:

e Righting arms

e Defining weights

e Model summary reports

Reference files: bstab.cif, bstab.dat, wcomp.cif, wcomp.dat

Discussion

The files bstab.cif and bstab.dat are example files that come with MOSES. They
are located in the ultra/hdesk/runs/samples/hystat directory. (This assumes you
installed MOSES with the defaults. If not, the directory is below where ever you
installed the ultra directory.)

There is a plethora of information on the Ultramarine web site. The discussions and
exercises hopefully will also provide a good tour through the web site.

The discussion for these two files are located at:

e http://www.ultramarine.com/hdesk /runs/samples/hystat /bstab.htm
e http://www.ultramarine.com/hdesk/runs/samples/hystat/wcomp.htm

After you have read the discussion see if you can answer the following questions.

Bstab Questions
1. For the Draft 7 ft with a KG = 5.5 ft what is the GML for CBRG1807?
2. What is the Y radii of gyration (K-Y) CBRG1807

3. Why are there only ten rows in the RIGHTING ARM RESULTS report?

Change the top of the file to read:

&dimen ~-DIMEN FEET KIPS

&device —oecho no

If you look up the command &device in the users manual you will see that this option
controls part of the output.

4 What is different between this output and the original output?

Page 8



Wcomp Questions
1. What is the maximum amount of ballast for compartment 4C?
2. What compartments are filled to 100%?

3. What is the area ratio at 12.5 degrees?

Exercise
Add the following lines to wcomp.dat:

&describe body cbrgl80

&describe part cargo

pgen cargo —cs_curr 1 1 1 —cscwin 1 11
plane 50 70 100 130 —rect 14 40 20

end

In the hydrostatic section of wcomp.cif alter so that it reads:

HSTATICS
2****>l<>|<>l<>l<>|<>!<>|<>l<*>I<>I<>I<*>!<>I<>I<>k>|<>l<>|<>l<********************
$
RARM 2.5 10 “-WIND 100
REPORT
END
tank_capacity 5p 1
report
end
end

Questions
1. What is the free surface moment for compartment 5P?

2. What is the area ratio at 12.5 degrees?

stability trans.
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2.3 Free Surface Correction
Topics:

e Tank ballast reporting

e Plotting options

e String functions

Reference files:
Jultra/hdesk/runs/samples/hystat/fs_mom.cif, fs_mom.dat
Discussion

Lets start by reviewing the dat file. Here we use the one of the barges from the barge
library, SMIT5. There have been three weights added to the barge. The location of
the weights is set with the points *wgl *wg2 *wg3. Notice that we specified which
units we are using with the &dimen statement. This is always a good idea to specify
the units at the top of the file.

Lets look at the dimension statements in the cif and the dat file. This analysis will
start using meters and m-tons. The command in the dat file tells MOSES to:

e Save the current dimensions (-save) then,

e Accept all future input as feet and kips (-dimen feet kips).

The last command in the dat file (&dimen -remember) tells MOSES to return to the
previous (saved) dimensions.

All this might seem elementary, but by using the —save and —remember options, many
errors due to units can be avoided.

For this exercise we will discuss the cif file and the output it produces at the same
time.

The cif file has many of the commands that we have seen before. The condition is set
by &instate, then some ballast water is put in the compartments with &compartment.
Then we make a selector named ”:tow” to pick six compartments for MOSES to work
with. Notice that two of the compartments we chose for MOSES to work with are
also compartments that we have placed water in.

A selector name begins with the colon (:) character. Just as in any language, there are
special characters in MOSES. In MOSES the : is a special character. The complete
list of special characters can be found at:

http://www.ultramarine.com/hdesk/ref_man/cmd_menu.htm

Next we ask for a report of the categories with &status cat. If we look at the out file
we see there are five categories that have been defined. There are the three weights
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we saw in the dat file and the barge comes with two categories on its own, FUEL
and L_SHIP. (L_SHIP stands for lightship.)

Please notice that the table header reads ” Category Status for Selected Parts”. For
our analysis there is only one body and there is only one part. So we do not have
to worry about getting confused. In later exercises we will be working with several
parts so we need to read the table headers carefully to fully understand its contents.

If you scan the cif file you will notice that there are titles added (first, second, third)
in lines 17, 22 and 28. In the reports with the title "first” the barge is not in
equilibrium. In the reports with the title "second” ballast water has been added with
the &emp_bal command and the barge is now in equilibrium. The commands &status
b_w —hard and &status compart —hard produce the tables titled ”Buoyancy and
Weight for SMIT5” and ” Compartment Properties” in the output file. For those with
the page title "second” we have not specified a fill type, so the default of ”CORRECT”
is used. For those with the page title "third” we have specified the fill type for
compartments 1PSS, 3PSC, 3SBC, 5PSS and 5SBS. Specifying the fill type was done
with the command &compart —app_none :tow. If we read the manual we find that
—APP_NONE uses the correct CG when it is filled and uses zero for the derivatives
(no free surface correction).

Now if we return to the output we see that
GM is not reported in "first”,
GM is reported as 12.60 meters in ”second”,
GM is reported as 12.80 meters in ”third”,

The three pages from the output are shown below.
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out00001.txt (Chtest\samplesihystatiresults\fs_mom.ans) - GVIM

[ =] & [ |

File Edit Tools Syntax Buffers Window Help
AEDS | 9 @ | BBHERBSSA|THal?
= === HOSES == =
= s February 2, 2011 =
= first =
= =
+++ BUDYANLCY AND WEIGHT FOR SHITE +++
Process is DEFAULT: Units Are Degrees, HMeters, and H-Tons Unless Specified
Results Are Reported In Body System
Dbraft = 4.68 Roll Angle = .88 Pitch nngle = -8.88
Wet Radii Of Gyration About C&
K-¥ = 6.36 K-Y = 17.86 K-2 = 18.346
f-- Center of Gravity ---/ Sounding % Full
Hame Weight ———%-—= --=
———————————————— Part SHITS -
LOAD_GRO 7706.60 u6 .08 a.00 4.32
--- Contents ---
5P3S 872.85 81.15 -18.29 3.05 6.18 108.088
55BS 872 .85 81.15 18.29 3.85 6.108 100.88
Total 9452.38 52.56 a.08 4.89
Buogancy 1119947 48.18 -8.68 2.34 i
52,66 %

Figure 3: Results of &status b_w when not in equilibrium

out00001.bxt (Ctest\samplesi\hystat\results\fs_mom.ans) - GVIM

EE)

File Edit Tools Syntax Buffers Window Help
AERE 9@ BBERR/ISSA|ITRA|? %
-
l === MOSES =EE =
= e February 9, 2811 =
= first =
E 3 E 3
+++ BUDYANCY AND WEIGHT FOR SHITS +++
Process is DEFAULT: Units Are Degrees, HMeters, and M-Tons Unless Specified
Results Are Reported In Body System
Draft = 4.608 Roll fAngle = 98.088 Pitch Angle = -8.08
Wet Radii Of Gyration About CG
K-¥ = 6.36 K-Y = 17.86 K-7 = 18.36
/-- CGenter of Gravity ---/ Sounding % Full
Hame Weight =¥ - ¥Y--- - Z-==  mmmmmmmm —mmm————
———————————————— Part SHITS o
LOAD_GRO 77B6.68 46 .88 I a.688 4.32
--- Contents ---
SPSS B872.85 81.15 -18.29 3.85 6.108 100.08
5SBS 872.85 81.15 18.29 3.85 6.18 1088.88
Total o452.30 52.56 a.pa 4._089
Buoyancy 1119947 h8.18 -8.88 2.34 -
52,66 3%

Figure 4:

Results of &status b_w with type ”correct”
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= ~
out00001.txt (Chtest\samplesihystat\results\fs_mom.ans) - GVIM | = | B |-
File Edit Tools Syntax Buffers Window Help

ANRE 9@ BRERR[ISSAITHD[?2 2

________________ February 9, 2811

LI ]
LI ]

first

+++ BUDYANLCY AND WEIGHT FOR SHITE +++

Process is DEFAULT: Units Are Degrees, HMeters, and H-Tons Unless Specified
I Results Are Reported In Body System
Dbraft = 4.68 Roll Angle = .88 Pitch nngle = -8.88

Wet Radii Of Gyration About C&

K-¥ = 6.36 K-Y = 17.86 K-2 = 18.346
f-- Center of Gravity ---/ Sounding % Full
Hame Weight =% -—- Y—— - I
———————————————— Part SHITS ———m—m—— -
LOAD_GRO 7706.60 u6 .08 I a.00 4.32
--- Contents ---
5P3S 872.85 81.15 -18.29 3.05 6.18 108.088
55BS 872 .85 81.15 18.29 3.85 6.108 100.88
Total 9452.38 52.56 a.08 4.89
Buogancy 1119947 48.18 -8.68 2.34 i

52,66 %

Figure 5: Results of &status b_w with type ”app_none”

Lets concentrate on the GM change between the second to the third case. Now if
you remember from your naval architecture class free surface in the compartments
reduces the metacentric height. What is being shown here is that the third set in
which we specified the compartments to with a fill type of APP_NONE do not have
a free surface moment correction.

Lets look briefly at the commands towards the end of the file. We have used the
cform command before to generate the curves of form. The curves of form include
the displacement and the distance from the keel to the metacenter (KM). Note that
the curves of form are based strictly on the hull geometry.

Also toward the end of the command file we have tank_capacity This command
generates the tables titled ”Tank Capacities for XXXX” where the XXXX is the
compartment name. The columns we are interested here are the Free Surf. Moment
— Trans. and Long. If we review the Buoyancy and Weight report we see that the
3XXX and the 5XXX compartments are filled to 85%. The Tank Capacities report
the free surface moment to be 562 for the 3XXX and 561 for the 5XXX. We will work
with 562 for the calculations here.

Calculating the free surface is simple enough. We should be able to verify the change
of 0.2 meters. We know that Free Surface Correction is the Free Surface Moment
divided by Displacement.

fs-cor = fs_mom/displacement (2.3 1)

So far we have the free surface moment. For the displacement we look at the buoyancy
and weight report to get the draft of 4.60 meters or we can look at the curves of form
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for the displacement 11199.47 m-tons. This would be 10,929 m3. If we do the math
we find that each compartment reduces the metacentric height by 0.05 meters. Since
we have four compartments the metacentric height is reduced by 0.2 meters. And we
see this is true. The difference between the GM with (12.60 m) and without (12.80
m) free surface correction is 0.2 meters.

What else does this influence? The free surface correction also influences the righting
arms. Here the righting arms are reported and plotted. The reports titled ”back to
correct” include the free surface correction. As you can see the righting arm without
the free surface correction has a maximum of 2.41 around 24 degrees. Whereas as
the righting arm with the free surface correction has a maximum of 2.33 around 24
degrees.

Questions

In the previous exercise you turned on the wind model with the option —cs_cur and
—cs_win. That was for a barge that we modeled just for the exercise. Here we are
using a barge from the barge library. Go to:

http://www.ultramarine.com/hdesk/tools/vessels/vessels.htm
And read how making the following alteration to the dat file

&set v_eur = 1
&set v_win = 1

will turn on the wind and current part of the model.

1. What is the wind heeling area at 38 degrees?

Page 14



2.4 Stability Check and KG Allow
Topics:

e Introduction to Automated Installation Tools

e Working with the stability macros

e Defining an environment

e Reporting mean wind force

Reference files: m_stab.cif, m_stab.dat, i_stab.cif, i_stab.dat, box.dat
Discussion
The discussion for i_stab.cif and i_stab.dat are located at:

http://www.ultramarine.com/hdesk /runs/samples/hystat /i_stab.htm
http://www.ultramarine.com/hdesk/ref_man/install. htm

The discussion for m_stab.cif is located at:
http://www.ultramarine.com/hdesk /runs/samples/hystat /m_stab.htm

The file i_stab uses the automatic installation tools to perform a stability analysis.
The m_stab files also use a macro. The m_stab files use the stability macros. The
stability macros allow for more control over the criteria.

I STAB Discussion

The i_stab files are meant as an introduction to the Automated Installation Tools.
The full description of the automated installation tools can be found at the second
link listed above. If you go there you will see the files can be long and detailed. For
this example we are really interested in setting up the most simple of examples for a
stability analysis. For this exercise we are really just interested in understanding a
few sections of these two files. Please do read the manual sections that correspond
to the sections we discuss here. We will be working with the automated installation
tools in several of the exercises. By reading the manual presentation in sections it
will make understanding of the entire tools much easier.

Let us start with the cif file. At the beginning of the cif file after the &device
command there are five variables (launch, transportation, loadout, upend and lift).
As implied by the name of the exercise we are really just interested in stability, and
we are just interested in transportation stability. So the only variable that has been
set to 7.true.” is "transportation”.

The other section of i_stab.cif we want to familiarize ourselves with is commented with
the word ”transportation”. The section has an if statement so that the transportation
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calculations are only performed if the ”transportation” variable is set to ”.true.”. As
we have done here.

This three line section is what we want to pay attention to for our transportation
stability analysis.

inst_tran ~ —wind 83.19 50 100 100 —draft 6 —trim 0.53 \
—damage 1s 2s 3s 4s 5s \
—no_seakeep

The analysis done here uses some defaults. The barge is set in a condition where the
draft is 6 ft and the trim is 0.53 deg. A phantom weight is added so that the system
(barge plus cargo) are at an equilibrium, then the stability analysis is performed.
Here the only check is that the area ratio be greater than 1.4 and that the range is
greater than 36 degrees. The stability analysis is done six times: one for the intact
and once for every damaged compartment listed after the option "—damage”. The
numbers after wind specify the wind speed in knots for the different analyses (intact
stability, damage stability, vortex shedding, and structural analysis). For our exercise
we will use 83.19 knots for intact stability and 50 knots for damage stability; for now
that covers all our interests for the cif file.

For the dat file we are interested in two lines at the top and a section near the bottom.
If you open the dat file the first two command lines at the top:

use_mac install
&dimen —save —dimen feet kips

In order to use the automated installation macros you need to have the use_mac install
command near to the top of the dat file. And of course you need to tell MOSES what
units you will be working in. This is done with the &dimen —save —dimen feet kips
command.

Now go almost to the end of the file, lines 60 through the end. Here we tell MOSES to
use one of the vessels, cbrg180, from the library. Next we set two variables ” port_nod”
and "stbd_nod”. If you review the file box.dat you will see that the four points are at
the bottom of the piece labeled "box”. The point names are selected to help position
the box on the barge. The point names are the two characters after the * symbol.
The points that begin with the letter "p” are on the port side and points with the
letter ”s” are on the starboard side. The points that end with the letter ”s” are at
the stern while points that end with the letter ”b” are at the bow. The rest of the
file box.dat will not be discussed here.

The next three lines tell MOSES to place the "box” model 42 ft from the bow with
the midpoint between the starboard and port points on the centerline and 6.896 feet
vertically from the barge deck. Now normally the word following a ”—” sign is an
option. This is the exception. Here the -PORT_NOD and -STBD_NOD options are
needed. These options tell MOSES to use nodes as listed. It is important that the
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node order be from the stern to the bow. Or if we were to model a jacket for launch,
the node order to be from leading to trailing.

The last setting tells MOSES to place the box model on top of launchways. Now
this will cause some assumptions to be made later, since we are not telling MOSES
sufficient information to make a good model of the launchways.

For now that is all we are going to discuss of the automated installation macros.
Please read the sections in the manual that pertain to the sections discussed here.

If you now review the log file. The log file in this case tells you a bit more about
what is going on. It tells you that some dimensions were needed, but since they were
not provided MOSES made an estimate. It tells you the weight, center of gravity,
and radii of gyration of the model ”box”.

The section below the inst_tran command tells us the results of the intact stability
analysis. We know from the log file that the analysis failed the range criteria. And
it lets us know that the ballast needed cannot fit in the barge.

Now lets look at the out file. This first section (through page 10) is part of the
standard output generated with the automated installation macros. The Model Size
and Program Parameters let us know a little about the problem we are solving. The
External Piece Summary tells us a bit about the barge CBRG180 piece MAIN and
the piece BOX. We see that the barge does not attract wind loads, and therefore
our stability may be under estimating the wind arm. The Category Summary for
Selected Parts tells us the same things that the log file did about the BOX model.
The Class Dimensions, Material and Redesign Properties, and Class Section Data,
tells us about the parts MOSES had to estimate. In the dat file we simply told
MOSES to put in a launchway. MOSES did not have sufficient information to make
an appropriate model. There were messages about this in the log file, and here are
the results. For this analysis we are doing stability and we do not care about the the
stress. In later exercises when we are doing a structural analysis we will care more
about these reports.

The next report, Restrain Summary, we do care about. Here is one way we can make
sure that the box was placed where we asked it to be placed. We can see that *PB
and *SB were placed 42 feet from the bow, each is equidistant from the center line
(the midpoint between them is on the centerline) and they are 20.89 feet from the
keel. The first two are easy to check on, but what about the 20.89 feet. If we go to:

http://www.ultramarine.com /hdesk/tools/vessels/cbarges/cbrg180.htm

we see that the depth of the barge is 14 ft ( the distance from the keel to the deck).
We told MOSES to put the box 6.896 feet above the keel. So we get 14+6.896 =
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20.89 feet.

For the next several pages we get Righting Arm Results tables. The table headings
let us know if it is intact or damaged. The damage cases includes a line which reads
”Compartment Flooded are: XX” to indicate the damaged condition. Please notice
that all the roll columns begin with the value 0. Also please notice that table headers
include a line that reads "Initial: Roll = X.xx, Trim = X.xx deg”. These initial
values are the equilibrium position. The values in the Roll and Trim columns are
referenced to the initial values. For the results where 1s is damaged the righting arm
when the vessel is at (2-1.44=) +0.56 deg roll is 0.35 feet.

After the stability results are reports summarizing the configuration. If you recall
these are the results of the &status command. The following associates the command
with the table header.

&status configur Current System Configuration
&status b_w Buoyancy and Weight for CBRG180
&status force Forces Acting on CBRG180

&status compart Compartment Properties

&status category Category Status for Selected Parts
&status draft Draft Mark Readings

M_STAB Discussion - Stab_ok
Lets first review m_stab.dat.

The first command use_mac stab has a similar format to that which we found in
i_stab.dat use_mac install. This command tells MOSES that we will be using the
stability macros. MOSES comes with a set of tools for the more frequent analysis.
Among these tools are stability, finding allowable KG, finding allowable deck load,
and transportation analysis. Here we will be working with the stability macros.

The command use_ves enables us to use a vessel from the vessel library.

Then we define two nodes *bcg and *ccg. In MOSES part of the geometry is defined
with nodes, and node names begin with the * symbol. Please see the following link
for a more complete discussion on defining nodes.

http://www.ultramarine.com/hdesk/ref_man/geometry. htm#*

Next we define areas with their centers at *bcg and *ccg. Notice that the names given
to the nodes are your choice. Here beg stands for ”barge center” and ccg stands for
"cargo center”. Point names can be up to 8 characters, but the ”*” counts as 1, so
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you choose the 7 characters after the ”*”.

Please notice that we defined the area perpendicular to the x direction and the
area perpendicular to the y direction in different lines. The area perpendicular to
the y direction is 180*7 ft? for the barge and 80*75 ft? for the cargo. The area
perpendicular to to the x direction is 50*7 ft? for the barge and 50*75 ft? for the
cargo. In the following exercises you will be asked to verify the above two statements.

Towards the end of the file, four more points are defined as non—weathertight points.
That concludes the dat file.

The commands in the cif file should look familiar. Here we see two instances of the
&status command. In the first "B_W” is reporting the buoyancy and the weight,
and in the second "nwt_down” the location of the non-weathertight points is being
reported.

We already have learned that the command &instate sets the current condition.
The command &weight determines the weight so that the current condition is at
equilibrium, and the HSTATIC puts us in the Hydrostatics Menu

The two new commands are stab_ok and kg allow. The command stab_ok asks
MOSES "Is the stability OK?”. The command kg allow asks MOSES ”"What is
the allowable KG?”.

The stab_ok macro is used twice. The first time is for intact stability and the second
time is for damage stability. Note that in the second time, we are damaging com-
partment 5p (see option ~damage 5p). In both cases we are checking that the intact
area ratio be larger than 1.4 and that GM is positive.

Output Discussion

The log file has the familiar buoyancy and weight report. The height of the non—
weathertight downflooding points is 13 ft. This stands to reason since they were
defined at 20 ft above the keel and the current draft was 7 ft.

Notice that for the stability results of the intact case two criteria are reported and
for the damage case only one criteria is reported. This is because for the intact case
two criteria were defined and for the damage only one was defined. Please keep in
mind when using this macro that MOSES will only check what it is asked. MOSES
does not have an automatic list of criteria to check.
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Exercise A
Use the same wcomp files as in the Basic Stability exercise.

The following are excerpts from the CFR. Each unit must be designed:

1 | to have at least 1 inches of positive metacentric height.
2 | Area (a) >= K * (Area (B))

K=14

Area (A)under the righting moment curve between 0
and the second intercept angle

Area (B) is the area under the wind heeling moment
curve to the second intercept.

3 | Area under the righting arm curve up to the angle

of maximum righting arm equal to or greater than 15
foot-degrees.

The following is how they map to the options presented in the stab_ok.

1 | The GM must be greater then IGM (or DGM) IGM >=0.083
2 | The area under the righting moment curve will at- | IRATIO >= 1.4
tain a ratio with the area under the wind heeling
moment curve of at least IRATIO (or DRATIO),
with both measured at the lesser of the downflood-
ing angle or second intercept.

3 | The area under the righting moment curve up to | [JAREQMARM >= 15
the angle where the righting arm is maximum is
at least JAREQMARM (or DAREQMARM) ft-

degree or m-degrees.

Questions Check the three criteria above for both the intact and damage stability.
Check these for a draft of 7 ft.

1. Check intact stability for 100 knot wind. pass/fail ?
2. Check damage stability for 50 knot wind, damage compartment 5P. pass/fail ?
M_STAB Discussion - KG_ALLOW

The documentation of the Allowable KG command is at the same location as STAB_OK.

The last part of m_stab.cif file finds the allowable KG. Here we have to be careful
about what center is being referred to. If you review the log file you will see that
MOSES iterated many times and reports the allowable KG to be 20.93. If you review
the out file, you see that the subtitle reads VCG = 20.93 Ft and the table header
reads KG = 15.61. There seems to be some confusion here. What is being referenced
with VCG and what is being referenced with KG? Add the following before and after
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the kg allow command:
&status categ -both

Now when you re-run that analysis there will be two more Category Summary for
Selected Parts reports in the output, as shown below.

% out0000Ltet + (Citest\samples\hystat\m_stab.ans) - GVIM1 | = | B i:-?-l
File Edit Tools Syntax Buffers Window Help
QAQERE 9 @| B RRARVSSAITHD[? R
146
147 +++ CATEGODRY STATUS FODR SELECTETD PARTS +++
148 ===========================================================================
149
150 Process is DEFAULT: Units Are Degrees, Feet, and Kips Unless Specified
151
152 Results Are Reported In The Part 3ystem
153
154 Weight  Buoyancy /——— Center of Gravity --/
155 Category Factor Factor Weight h Y 2 Buoyancy
L e el e e
157
158 &DEFWT 1.008 1.0800 2806.28 98.09 a.08 5.80 8.08
159 L_SHIP 1.808 1.08008 945 .18 oa.aa a.da 6.99 a.80
168 S======= ========= ========= ===S====== =========
161 TOTAL 3751.38 06.86 a.88 5.58 6.88
155,54 25%

Figure 6: Results Before the KG_ALLOW command

Eile Edit Tools Syntax Buffers Window Help

AD&| e @ B RRRISGSA|I TR ? A

+++ CATEGORY STATUS FOR SELECTETD PARTS +++

Process is DEFAULT: Units Are Degrees, Feet, and Kips Unless Specified

Results Are Reported In The Part System

Weight Buoyancy /--— Center of Gravity --/
Category Factor Factor Weight e Y Z Buoyancy
&DEFUT 1.860 1.888 1699.58 1681.89 -8.68 28.93 a.08
L_SHIP 1.860 1.808 945.18 98.680 a.08 6.99 a.08
TOTAL 2644 .60 97.13 -8.08 15.95 a.08 -

Figure 7: Results After the KG_ALLOW command
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The report before kg_allow shows the weight &DEFWT with a ZCG of 5.00 ft and
the report after the kg_allow shows the weight &DEFWT with a ZCG of 17.12 ft and
the VCG of the barge system at 15.95 ft. This answers the question from above. If
we want to know the allowable KG for the system, we have to somehow turn off the

L_SHIP weight.
Exercise B

Find the allowable KG of the system. You are looking for an allowable KG for a 6 ft
draft. Check both intact and damage (comp. 5P) and for 0 and 45 degree yaw.

You will need the following command to turn off the category | ship.

&apply -percent -cat 1_ship @ 0
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2.5 Review: Working with Compartments
Topics:

e Programing MOSES

e Introduction to macros

e Introduction to loops

Reference files: /ultra/hdesk/runs/tests/compart/gm.cif, gm.dat
Discussion

The purpose of this exercise is to present some programming techniques available with
MOSES. We use many of the commands that control the compartment properties and
reporting of the compartment properties. This is meant as a programming exercise
not an engineering exercise.

Let’s start by reviewing the commands in the cif file. The first command is &status
v_hole. The &status command has been used in previous exercises. Here we are going
to look at the various types of reports which &status command can generate. The
first instance here reports the status of the valve holes. Valve holes include vent and
flood valves. In the report generated by the &status v_hole command there are three
types of valves listed: vent, f valve, and m_vent. You can read more about these
types at

http://www.ultramarine.com/hdesk/ref_ man/cmp_int. htm#&DESCRIBE

Here is the introduction to macros. A macro is a way to add your own commands to
MOSES. If you find yourself using the same set of commands over and over again,
then perhaps, a macro will save you time and effort. Here we are adding the command
st_cmp (only for running the gm MOSES session).

If you go to the dat file, you will see there is a section that begins with &macro
and ends with &endmacro. This command simply tells MOSES to execute the six
varieties of the &status command and if the variable ”force” is true two more reports
will be added. This exercise is intended to introduce the concept of macros. There
is a later exercise where the details of macros are discussed.

This is a simple macro, where all we do is reduce the number of commands to one
command. The only hard part about this macro is the logic in the ”force” variable.
When MOSES encounters the command st_cmp it knows to execute the commands

&status

&status compart
&status cg_compart
&status s_compart
&status p_hole
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&status nwt_down

MOSES will execute these commands no matter what. If you see the IF statement
MOSES looks for a variable ”force” to be true (or turned on) to execute the commands

&status force
&status config

So, if the command st_cmp is encountered the variable ”force” is set to false (turned
off). If the command st_cmp —force is encountered, the variable ”force” is set to true
(turned on). In other words, when we use ”st_comp”, the variable ”force” is set to
false. When we add the ”-force” option and use the ”st_cmp -force” the variable
"force” is to true.

There is a whole exercise dedicated to macros. If this does not make sense now, be
patient, macros will be discussed again.

Up to this point in the gm.cif file we have asked for report of the valves, set the
condition of the vessel, asked for a set of status reports, computed a weight to be at
equilibrium, and asked for the same set of status reports. This gets us to line 18.

The next section does have two new commands &loop and &endloop. This is the first
of two loops in this exercise. This is a simple loop which performs the commands
between &loop and &endloop twice. The only difference in the results is that in
the second time through the loop there is water in the compartments. The reports
generated with &status show this difference in weight.

The next section of commands fill the compartments in different manners. Before
the compartments are altered, the defined weight (the weight defined earlier with
&weight —compute) is set to zero with &weight —define 0.

The first type of fill is labeled ”"simple”. The second set is labeled as ”slosh”. In
reality these two generate the same results. In the first one we do not specify a fill
type. Since ”correct” is the default the answers are the same as when we specify
"correct”. Other fill types can be found in the manual under the &compartment
command.

The third type is "flood”. And here the macro is used with the "—force” option.
This ”—force” options sets the variable "force” to true. There are two more reports
generated for this section, in comparison to the two previous.

2

The section labeled "test cg loc x” resets the condition, and generates the reports
with and without the ”—correct” option.

The last part is labeled as "test ullage sound”. Here we use a loop and a string
function. If you look up the command &loop in the manual you will see one of the
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formats is:

&loop INDEX BEGVAL ENDVAL INCR

Loops are like "while” statements in FORTRAN. The index or variable that gets
incremented is "k”. The beginning value is 0. It increments by 1 and stops at 20.
Here the compartments will be filled in 1/20 increments. The log file will show the
sounding for each 1/20 increment for tankpl.

When k = 0, the compartments are empty ((100%0)/20 = 0). When k = 1 the
compartments are filled to ((100*1)/20) 5 percent . Then three variables are set each
time through the loop. The variable ”s” is set to the results of the string function
&compartment(tankpl -sounding). The variable "u” is set to the results of the string
function &compartment(tankpl -ullage). The variable ”s” and "u” will be set to a
string with three tokens, or you can think of it as a sentence with three words. The
first word will be the compartment name ”tankpl” the second one will be sounding
or ullage (so this will be a number), and the third word will be the specific gravity
of the contents (again this will be a number).

We are interested in the second token or the second word. The command &token(2 %s)
resets the variable ”s” to just the second token (the second word) or in this case the
value for sounding. Reporting of the ullage is done in a similar manner. And finally
the results are typed to the log file.

Exercise
Start with the files wcomp.cif and wcomp.dat from Basic Stability exercise.

Find stability as you did in ”Stability Check and KG Allow” exercise for a 5 ft draft.
Check the following criteria for both the intact and the damage case.

GM >= 9ft

Area Ratio >= 1.4

Zero Crossing <= 10 degrees

Range to 2nd intercept >= 30 degrees

Questions

1. Check intact stability for 100 knot wind. pass/fail ?

Check damage stability for 50 knot wind, damage compartment 5P. pass/fail?
What is the weight of the vessel?

What is the VCG of the system?

Which compartment(s) has the highest %full?

Which compartment(s) has the highest amount of water for this draft?

A

Which compartment(s) has the maximum capacity?
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2.6 Dynamic Flooding
Topics:
e Dynamic flooding of a compartment
e Setting the initial pressure in a compartment
Reference files:
e /ultra/hdesk/runs/tests/compart /sink.cif and sink.dat
e /ultra/hdesk/runs/samples/how_to/up_damage.cif and up_damage.dat

The two sets of files are intended to complement one another. In the sink analysis
a barge compartment is dynamically flooded. In the up_damage analysis a tubular
jacket leg compartment is dynamically flooded. In both cases the intent is to show
how to model water entering a compartment in the time domain. The potential uses
for this set of commands is the dynamic flooding during an upend and the accidental
damage to a compartment.

Sink Dat File Discussion

Let us begin with discussing the dat file. We have two new parts of the barge defined
here: the draft marks and the valves.

The draft mark definition start with the comment ”*** draft marks”. In real life
vessels have vertical lines painted with numbers so that the draft can be easily read.
What we are going to do here is to make several lines perpendicular to the xy plane.
MOSES will use these lines to report the draft at that location of the vessel.

In the file we have put a total of four draft marks. Two draft marks at the bow
and two at the stern, two on the port side and two on the starboard side. The first
step is to make the nodes. Here we have employed a naming convention, the first
character is ”b” for bow, ”s” for stern, the second character is ”s” for starboard, ”p”
for port, and the third character ”b” for bottom and ”t” for top. Making a total of
eight points for four lines. Following this convention the point *bsb is a point located
on the bow starboard bottom.

To actually define the draft mark lines, we use the &describe body command again.
Please keep in mind that you need to first define the body, then define the nodes
to use for the draft marks, then use the &describe body again to further add to the
body description. Here we use the —dmark option. Please notice that each draft
mark requires its own —dmark.

For the dmark option we need to name a bottom node and a top node. Here again
we have employed a simple naming convention. The first character is ”b” for bow or
”s” for stern, and the second character is ”s” for starboard and ”p” for port. Please
keep in mind that the draft mark line must be defined from bottom to top. MOSES
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will measure from the first node toward the second node. If you reverse the order
then you will be getting free board not draft.

The second new item we have added to the vessel description is the flood and vent
valves. Flood and vent valves are holes on the outer shell that allow water to en-
ter or exit an assigned compartment. This section starts with the comment ”7***
compartment”. In real life they could be vents.

Here we define a node for the vent valve and label it *vent, and we define a node for
the flood valve and label it *flood. The defining of the nodes is as done in earlier
exercises with the * symbol. By using the command &describe hole we are telling
MOSES these are holes on the outer shell. For describing a hole, we tell MOSES its
type, size, location, and a friction factor. If we were simply doing a static analysis
we do not need to tell MOSES the diameter nor the friction factor. In this exercise
we will be doing a dynamic flood, we want the flow rate to be correct. So we do need
to make sure the areas and the friction factors are correct.

Finally, the last step in defining the valves is to tell MOSES which compartment
is assigned to these holes. This is done with the —holes option on the &describe
compartment command.

Sink Commands Discussion

For the exercises up to this point we have been discussing the command file before
reviewing the log and output files. For this exercise it will be much easier if we discuss
the log file and it contents as we are discussing the commands as they occur in the
command file. Please run the analysis and create the log file so that the rest of this
discussion can make sense.

Do not tidy, but instead restart. After this restart in the sink.ans directory there will
now be a log00001.txt, out00001.txt, and a log00002.txt.

Once the MOSES window appears type CTRL-G.

This should bring up a rendered figure of the final event. With the mouse you can
move the green bar near the bottom to left near 0.0. Then, you can press the ”Play”
button and watch the simulation.

Now we can discuss the commands. For this exercise, we are not going to merely
discuss the commands but we are going to review them in the log file, as well.

The commands at the top of the cif file we are familiar with from previous exercises.

The first new command we encounter is &parameter. The command &parameter
sets many of the basic parameters in MOSES. Please see the manual page for all the

Page 27



available options.

This is the first time we are going to work explicitly with a Process. In MOSES a
process has events. Here we will be doing a time domain process, so we need to tell
MOSES how long to make the process and how many events, or how big the steps
are going to be. This is what is done with the new &env command.

Here we need to define an environment, because the flooding will be a time domain
process. Usually when you define an environment the description will include wind,
waves, and current, here we are only describing the total time and the time step. And
we are naming the environment "null”. Please see the manual for all the possible
options.

The next command &compartment we have seen before, but we have not seen the
option —~dynam. Please notice that in this command we are telling MOSES three
things:

Option  Description

-correct  to calculate the CGs and the derivatives at each event in the simulation
-percent to empty the compartment to 0 percent
-dynam  the compartment will be filled dynamically

There are many ways to model the ballast water in a compartment. For most of the
analyses the type ”correct” will be what will be used. If you are interested in the
other options, please review the other options under the &compartment command.
The other methods of modeling the ballast water are so rarely used that they will
not be discussed here.

A word of caution is needed here. The placement of the command &compartment
with the —percent and with the —~dynam options should be placed immediately before
the tdom command. If there are commands between the &compart and tdom you
run the risk of water being added to the compartments unintentionally. The tdom
command is the time domain calculations. For dynamic ballasting the starting
ballast and the flag to set the compartment to dynamic flooding have to
be placed right before the tdom command.

The actual time domain calculations are performed with the tdom command. Please
note that the tdom command is a Main Menu command and at the conclusion of the
time domain you are still in the Main Menu. This is different from the frequency
domain calculations where it is all performed within the Frequency Domain Menu.

As mentioned earlier a time domain analysis is a process. In order to view the results
we need to be in the Process Post Process Menu, prcpost. For any analysis in which
there is a process you will be able to use this menu.

In general the sub-menu trajectory should be available for all the analyses in which
there is a process. The other menus we will use here are generally only available for
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similar analyses, as we have here.

The sub-menu draft works with the draft marks we described in the dat file. For
future analysis in which you are interested in how the draft changes with event, you
will need to describe the draft marks similar to how we did here.

Since this is our first venture into this menu I will use specific examples, but in
general a process can have many different configurations. The specifics that work in
this example will probably have to be changed if you look at a different process.

The sub-menus categories are tank_bal, hole_flood, tank fld and are generally avail-
able when you change the ballast arrangement during a process.

All of these commands get us to the disposition menu. There are standard reports
for all of the sub—menu categories. Here we ask for the standard report, with the
command report, of all of them. And we ask for plots, with the command plot, of
the trajectories and the tank ballasting. This leads us to our first exercise. How do
we know what numbers to put after the plot command?

Up_damage Dat File Discussion

The file can be divided into the four sections.
e definition of the classes, all these begin with the ~ character
e definition of the beams, all these begin with the word BEAM
e definition of the joints, all these begin with the % character

e definition of the compartment, section at the bottom with many occurances of
the &describe command.

The first three sections are needed to describe a jacket. The format is similar to that
which one would get after translating a model from SACS format. In general a jacket
model is used when structural detail is needed. Strucutral detail is a very broad term
and can include anything from weight distribution to joint can definition. For our
analysis it is sufficent that the jacket model has structural members that have weight
and buoyancy attributes.

When MOSES reads a data file it takes it a while to process all the information. If
you will notice the BEAM definition which uses the joint definition is before the joint
x commands. It is acceptable for the definitions to be out of order in the data file.
MOSES takes the information, sorts it, then puts it together.

Towards the bottom of the file the compartment definitions are found. The format
here is very similar to that we found in sink.dat. This is the first time we are going
to use the tubtank command to describe a compartment. We are using the command
tubtank to model the compartment defined by the interior of the jacket legs. The
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jacket legs can be described as long cylinders. The command tubtank is an easy and
computationally efficient way to describe compartments that are cylindrical shaped.

Notice that the compartments are described in SI units whereas the rest of the jacket
is described in feet and kips. The use of the &dimen command with the options -save
and -remember make the use of mixed units easy to handle.

Up_damage Command File Discussion

Reading the model with the inmodel command gets us to the model edition section,
medit. In this section we are redefining the part coordinate system. When we review
the results it would make our life easier if roll was reported along the long axis
of the jacket, and pitch was reported along the axis at the base of the jacket and
perpendicular to the long axis of the jacket. Up to this point we have not taken
any effort to determine what the location of the jacket coordinate system. We are
instead going to use the &describe part command to define the part system to fit our
analysis.

The way we are going to use the &describe part command needs a bit of discussion.
The command implies that you are changing the part coordinate system. We need
to be clear about what the rules are here with the naming convention. When a part
system whose name is different from the body then only the part system is redefined.
When a part system whose name is the same as the body then the body and the part
system are being redefined.

When you read the manual page on the &describe part command you will see that
the order of the nodes is important. We want the x axis to be from the bottom of
the jacket towards the top so that roll is measured along the long axis. This means
points 4 and 2 have to be at the base of the jacket and points 1 and 3 at the top
of the jacket. We next want y to be transverse on the base of the jacket, preferably
on the face floating at the water surface in the beginning event. If you look at the
following picture you see the point selection, *J4003 *J4001 *J8003 *J8001 will result
in the desired coordinate system. Figure 3 shows shows the locations of the points.
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test of damaged leg during flotation
Event 1.2

NEQNZ /

Jane3

Figure 3: Points used to redefine the part coordinate system

The commands used to create the picture are:

&select :ppp -select *j4003 *j4001 *j8001 *j8003
&picture top -render gl -water no -points :ppp -anotate points

The only thing you will need to do with the mouse is set the event to 1 with the
slider bar, and used the up and down arrow keys to zoom in or out as desired.

This is all we need to do as far as editing the model. In the next set of commands
we get a summary report of the compartments defined in the data file. We have
seen the &summary menu earlier when we discussed the allowable KG macros. Here
we are asking for a compartment report instead of a category report. As you can
see the &summary menu is a prepared way of presenties summaries of the database.
Following that we use the &status command to get the status of the compartments.
We have seen the &status many times in the other exercises.

In the next set of commands we find the initial floating position. This is the first
time we see the -guess option used on the &instate command. The pair of commands,
&instate and &equi is needed to find equilibrium quickly. This is similar to the
previous exercises where we first set the body at a condition (draft, roll, trim) then
found equilibrium. The &instate command orients the body and the &equi finds the
position where the sum of the forces and the moments are very near zero. Please keep
in mind that for all analysis the program will find equilibrium in a small number of
iterations the closer it is to its equilibrium position. That is to say we could have also
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issued multiple &equi commands until the program found an equilibrium position.
This plan of action would eventually get us to the same position, however we would
probably be frustrated by then.

The results of the &equi command show that the jacket is in equlibrium with a slight
roll and slight trim. That is to say the body coordinate system is oriented at an 0.03
degree roll and an -0.89 degree pitch with respect to the global coordinate system.

In the next section we report the position of the four points we used to define the
coordinate system. Here we are using the string function &points. String functions
were introduced in the Working with Compartments exercise and will not be further
discussed here.

The only point in reporting the positions of the points is to assure ourselves that an
equilibrium position close to the one that we anticipated was found. In this section
we are reporting the position in the body followed by the position in the global.
The reported positions show that there is a slight difference in between the body
coordinate system and the global coordinate system. This is showing the difference
resulting from the equilibrium roll and pitch.

The next command does need to be looked at a bit closely. Here we are asking for a
report of the status of the pressure on the defined holes, &status p_hole. Please note
that this is the static situation at the current event. All the holes are going to show
that their current state is open. Their current state is in a static scenario. We have
not told MOSES that we will be flooding dynamically and we currently we have also
not told MOSES this is to be associated with an event.

The next command &status v_hole produces a status of the valve data. The valve
data reported is the hole type, the location, the normal, the friction factor, and
the area. Please notice that the coordinate system being used here is our "new”
coordinate system that was defined with the &describe part command.

From this point forward it should be similar to that which we discussed on sink.cif.
In the next command we perturb the system a slight bit and report the position of
the bottom of two of the legs. We define an environment so that we can have a time
to work with. Then we open the valve and see what happens. Even in the output we
report many of the same quantities.

After you run it you will see in the log file that the simulation ended due to capsizing.
If you look at the movie you will see that the jacket stays with a face near the waterline
until near 65 seconds. Then the jacket begins to roll until it rolls past 90 degrees and

Page 32



the program shuts it down.
Exercise A
Restart sink analysis, and at the bottom window type the commands

prcpost
trajectory
vlist

Hit "ENTER” at the end of each command. Note the title bar changes to show what
menu you are in.

After entering the command vlist we get a list with 24 entries. From the resulting list
we know 1 corresponds to time and 7 corresponds to Z: TBRG. Z:TBRG is understood
to be the Z location of the barge coordinate system origin measured in the global
coordinate system. This helps understand the numbers after the plot command.

In the cif file, the ”-no” option is used with the plot command. The ”-no” option
tells MOSES there are no editing changes to the plot that is to be produced.

1. What is associated with 97
2. When you look at the plot in the sink.ans directory (gra00001.png).

e What is the legend on the x—axis?
e What is the legend on the left hand y—axis?
e What is the legend on the right hand y—axis (RAX)?

3. When you review the plot command in the manual, what command do you need
to make a plot with the independent variable to be labeled with "EVENT”,
the left hand axis "Displ: TBRG” and the right hand y-axis to be labeled with
"Bot. Clear:TBRG” ?

Exercise B

The sink command file contains a section for reporting the tank flooding.

tank_fl
report
end

Add this section to the up_damage command file. When you review the output file
for both sink and up_damage you will notice that the columns for Extrnal Fl. Head,
Internal. Fl. Head, and Vlv Diff Head are blank for the active compartment. This
is caused by the time domain ending abrubtly. When the time domain ends due
to capsizing MOSES interprets this as a failed analysis and tries to bring attention
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to it. There is a message in the log file, and there is this blank in the report that
specifically shows what is happening with the dynamically flooded compartments.

In order to avoid this the time allowed needs to change to something smaller than
when it capsizes. In the sink command file, change the environment command so that
the time simulation ends at 200 seconds. In the up_damage command file, change
the environment command so that the time simulation ends at 80 seconds.

&env null —time 200 1

1. Is there a change in the log file?
2. Is there a change in the Compartment Flooding Report?

Exercise C

In the up_damage command file change the flooded leg to be leg 2, the one associated
with compartment "two”. From the locations of the valves you should be able to
determine that leg 2 is the leg not at the water surface. When this leg floods the
trajectory looks more acceptable to a controlled upend procedure.
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2.7 Basic Frequency Domain Motion

Topics:

e Calculating RAOs

e Reporting motions at a points
Reference files:

/ultra/hdesk /runs/samples/sea_keep/cargo.cif cargo.dat
/ultra/hdesk/runs/samples/sea_keep/rao.cif
/ultra/hdesk/runs/samples/data/pcomp.dat

Discussion

The command file for cargo.cif is very similar to rao.cif.

The files rao.cif and rao.dat are discussed on the Ultramarine web page:
http://www.ultramarine.com /hdesk /runs/samples/sea_keep /rao.htm

It is a good idea to read the entire section on sea keeping that is available on the
web:

http://www.ultramarine.com/hdesk /runs/samples/sea_keep/doc.htm

The file cargo.cif are in the /ultra/hdesk/samples/sea keep directory. This cif file
shows how to do a frequency domain motion analysis. This is the first of two exercises
that deals with motion analysis. For this first exercise we introduce the concept of
parts, in the next exercise the parts will be held together with connectors. Let’s start
by looking at pcomp.dat file. In the Basic Stability exercise, we used a part but it
was not discussed. In this file we are again using the cargo barge cbrgl80 from the
library. The new part is under the section labeled "add cargo”. This section begins
with the command &describe part cargo. In MOSES a part is defined within the body
coordinate system. Here the coordinate system references the barge origin. Please
recall that for the vessels in the vessel library the origin of the coordinate system is
the intersection of the bow, the centerline, and keel. The command &describe part
cargo simply tells MOSES that we are going to describe a part and that MOSES
should classify it appropriately. A body can have many parts and each part can
have its own name. Parts with the same name as the body are referred to as "body
parts”. It is the intent to show through example how to use body parts and how to
use "regular parts”.

The part we are going to describe will have a weight and a piece associated with it.
The weight is used to define the mass matrix and the piece is used to define wind
and current areas to attract wind and current loads, respectively. It is not necessary
to define the wind and current areas in this manner. Here we are showing, as an
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example, how to define wind and current areas by employing a piece.

Let’s discuss the commands *, #weight, pgen, plane and end_pgen . The first item
is defining the point *car_cg. We need to somehow describe the geometry of our
items (cargo) to MOSES. We describe the geometry by a set of points and then we
tell MOSES what we want at the points or if we want to join the points to make a
surface. Here we are describing the point where the center of gravity of the cargo
will be.

We define the weight of the cargo with the command #weight. (It is assumed that
by this point the student can look up the command format for #weight in the online
manual.)

To define the cargo we need the mass properties and the geometry description. The
geometry description is essentially the piece description. The piece in this case is
generated with pgen, piece generator. The commands pgen, plane and end_pgen
describe the geometry. Here we do not define points. We are describing the geometry
much like a ship plan, and we let MOSES generate the needed points. The numbers
65 to 115 tell MOSES the station locations. Remember these stations, or PLANE
are measured from the bow. So the first plane will be at an X location of 65 feet
from the bow. The option —rect describes the station properties. Here there is only
one station property so all the stations will be the same. All the stations will have
a rectangular shape with the bottom of the rectangle at Z = 15 ft, the top of the
rectangle at Z = 30 ft, and the total beam 66 ft. If you look up the format for the
option —rect you will see it asks for a ZTOP, ZBOT, and a BEAM. In conclusion,
we have a cargo shaped like a box with the mass properties of 1000 kips, radii of
gyration Kxx = 16 ft, Kyy = 16 ft, and Kzz = 20 ft.

Now let’s start talking about the cif file. The first part of the cif file we are already
familiar with. We know how to put the barge at the desired draft and trim, we know
how to put ballast in a compartment, and we know how to review our set up with
the &status command and options. The part designated as ”stability trans” we have
familiarized ourselves with in the first three exercises.

We are going to discuss the general trend of the cif file here in the workbook since
the commands in the cif file can be explained by following the web page discussion
on rao.cif.

Generating the hydrodynamic database is one part of the analysis that can take much
computer time. Strip theory in general is faster than 3D-Diffraction. The greater the
number of panels used to define a diffraction mesh, the greater the computer time
needed to generate a hydrodynamic database.

In the frequency response menu most of the commands begin with the "fr” or ”st”
characters. The commands that begin with "fr” compute frequency responses and
the command that begin with "st” compute the statistics. What comes after the
underscore tells MOSES what quantity we are looking for. Here we used ”point”
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when we are interested in the frequency response at a point. Please note that there
is always an "fr” command (the responses have to be computed first) before any
statistics can be computed and reported.

Exercise A
Change the file cargo.dat so that line 11 reads.
pgen cargo $§ —perm 0 —cscur 1 1 1 —¢cs.win 1 10

Compare the changes in righting arm results this change causes. If you look up the
pgen command in the manual do the changes make sense?

Exercise B

The project has informed you that the transporation will now have two pieces of
cargo. Leave the current cargo where it is and add the second one with the following
information.

e The dimensions of the cargo: length 50 ft, width 66ft, depth 15 ft.
e The CGisx =142,y =0, z = 20.
e The cargo weight is 1000 kips

You are to add the cargo and empty compartments 4p and 4s. You are asked for an
updated stability and RAOs.

This is the suggested addition to the dat file. The answers in the answers section are
based on these changes.

&describe part cr_strn

*er_strn 0 0 20

#WEIGHT *cr_strn 1000 16 16 20

pgen cr_strn -perm 0 -cs_curr 1 1 1 -cscwin 11 0
plane -25 -20 -15 -10 0 10 15 20 25 -rect 15 30 66
end_pgen

Changes to the command file.

INMODEL

medit

&describe body cbrgl80

&describe part cr_strn -move 142 000 0 0
end medit

&compartment -percent cbrgl80 @0 \

3p 100 1.0255 3s 100 1.0255 \
1p 100 1.0255 1s 100 1.0255
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1. Did the range change in the stability results? What is the range?

2. When you present the results are you going to make a comment about the
resulting condition (draft, roll, trim)?
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2.8 Modeling Cargo
Topics:

e Positioning a deck model on a barge

Stability of the deck and barge system

Connectors

Automated transportation analysis
e Motions analysis using two bodies

Reference files:

/ultra/hdesk/runs/samples/install /install.cif , install.dat
/ultra/hdesk /runs/tests/freq_con/twobod.cif , twobod.dat

Discussion

The file twobod.cif is a simple transportation, but without automation. This file
also does not do everything the automated file does, but we are going to discuss the
commands since most of these commands are also used in the automated tools.

First this is where we introduce connectors. The cargo is being held onto the barge
with four generalized springs (gspr). These springs are relatively stiff in all directions
(translational le5 and rotational le4). Notice that the connectors are used to join
a node that begins with a *v to a node that begins with a *db. Now if we look at
the twobod.dat file we will see that nodes beginning with a *v are associated with
barge and nodes associated with a *db are associated with the jacket. In general it
is a good idea to have all the nodes in the same body begin with the same character.
Also, notice that the connectors are given names (cl, ¢2, ¢3, and c4). For connectors
and other elements MOSES will provide a name if you do not. In order to make the
output easier to read you should provide your own names.

Now lets take a look at where the connectors are defined. Above the medit command
is the &instate command. So, the two bodies are first placed in the desired position
then the connectors are defined between them.

When the connectors are defined their initial length is set. In this case the connectors
are going to have an initial length of 0.001 feet. Reviewing the dat file we find the
barge depth to be 20 ft. The &instate command locates it at a 10 ft draft, leaving
10 ft freeboard, and the same &instate command places the deck at 10.001 ft. This
also places *db0, *dbl, *db2, *db3, and *db4 at 10.001 ft. So when the connector
command joins the *v to *db there is only 0.001 ft of clearance. When the connectors
are placed at a 0.001 ft length their corresponding force is 100 kips. (0.001 X leb =
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100)

Next we look at the connector forces to see if they make sense (&status f-connect).
Then &equi finds equilibrium. Finally, we ask for a series of status reports.

The buoyancy and weight reports (&status) shows that the buoyancy and weight of
the barge differs by 3108 kips. In the buoyancy and weight report of the jacket, we see
that the jacket does not have buoyancy and the weight is 3108 kips. The buoyancy
and weight reports present the buoyancy and weight at the current location. The
force of the connectors is not presented in the buoyancy and weight report.

In the current system configuration report (&status config) we see that the system
is very near equilibrium. The system is 0.22 kips off. In general, MOSES is going to
find a position very near equilibrium. It is very rare that MOSES will find a position
where all the forces and moments sum to zero. Still in this report the connector
forces are not reported.

In the connector forces report (&status f connect), we see that the connectors have
now been evenly loaded with a 777 kips. We find that the sum of the connector forces
3108 kips is the weight of the jacket.

The next set of commands are those we discussed in the Basic Frequency Domain
exercise. First we generate a hydrodynamic database, then in the frequency response
menu we report some RAQO’s and motions. The RAOS are first calculated then
reported at the frequency response point (fr_point) of interest. Please note that we
had to tell MOSES we were looking at the barge body. If we do not tell MOSES
what body we are interested in, MOSES will think you are talking about the last
body mentioned. In this case the last body mentioned is the jacket.

In the file, we compute some frequency responses and we report some statistics and
then we finish.

Exercise A

Calculate the hydrodynamic database for 135 and 180 degrees. Add periods 4, 5, 15,
16, 17, 18, 19, and 20. Find the statistic of the connector forces for an environment

ISSC wave spectrum,
heading 135 degrees,

period 14 seconds,
significant wave height 10 ft.

Questions

1. For the barge at a point x = 200, y = 0, z = 20, for 135 deg what is RAO for
the heave / wave amplitude at 12 seconds?
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2. What is the Mean+Ave force in the y direction for C2 in the 135 deg heading
environment, for a mean period of 14 seconds?

Exercise B

For this you will need to read the documentation on the installation macros. You will
need to start with the install.cif and install.dat files referenced in the automated in-
stallation documentation. The files install.cif and .dat use the automated installation
macros. These are discussed on the web page at:

http://www.ultramarine.com/hdesk /tools/install /s_inst].htm
It would be a good idea to start with install.cif and install.dat and make modifications.

Changes to the install.dat file:

1. Use the deck model in file c_deck.dat. This model should be in the samples/data
directory.

2. The deck leg bottom nodes are: *d781L *d787L, *d701L, and *d707L.
3. Use the vessel model cbrgl80.

4. Place nodes *d7871 and *d707L 12 m from the bow, equi-distance from the
centerline.

5. Place the deck on top of 1.53 m tall support cans.

6. The support can dimensions are OD 1000mm with 25mm thickness. Also, use
the default tiedown arrangement at node *d781L *d787L *d701 *d707L.

7. The tiedown dimensions are OD 356mm with 19mm thickness.
Changes to the install.cif file:

1. Change .true. to .false. for the variables launch, loadout, and upend.

2. Put the barge at a 1.86m draft with a 0.57 degree trim.

3. Design a ballast arrangement so that you are in equilibrium. Use only com-
partments 4P, 4S, 5C, 5P, and 5S.
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Using the knowledge from the stability check exercise. Perform a stability analysis
for the following criteria:

1.
2.

9.

draft 1.86 m, pitch 0.57 degrees

wind 100 knots

. minimum intact area ratio 1.4

. minimum intact area ratio at maximum righting arm 2

minimum intact gm 5 m

minimum intact area ratio at 40 deg 1.0

minimum range of stability 36 degrees

maximum angle of equilibrium without wind 2 degrees

maximum angle of equilibrium with wind 5 degrees

Review the results and answer the following.

1.
2.
3.
4.

Does this stability pass/fail?
What is the controlling parameter?
What is the weight of the structural elements in the deck model?

How much do the set of tiedowns weigh?

Exercise C

Analyze the transportation for the following sea descriptions:

Environment Hs Mean Period

Names m sec
h 3.7 12.5
S 2.3 8.9
y 3.2 8

Use the wind defaults. The wind options will be discussed in a later exercise. DO
NOT perform a structural analysis. Use the same ballast arrangement as that used
for Exercise B. You will need to read the vortex report section in the manual. This
section can be found at:

http://www.ultramarine.com/hdesk /ref man/summary.htm#BEAM_SUM

1.

2.

What is the weight of each support can?

What is the weight of each tiedown?

. Is vortex shedding an issue for D0000130 class ~DW10 between nodes D46

*d627
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. What is the total weight of the system?

. What is the transverse G force for the deck CG for Hs = 3.7m, heading 0

degrees?

. What is the transverse G force for the deck CG for Hs
degrees?

. What is the transverse G force for the deck CG for Hs
degrees?

2.3m, heading 225

3.2m, heading 315
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2.9 Translating from SACS
Topics:

e Introduction to translating from SACS
e Checking the model

Reference files

sac_tpg.cif sac_tpg.dat
ck_sac.cif ck_sac.dat
cnv_ck.cif jacket.sac
Discussion — the long way

The reference files are in the tests directory under the directory convert. The reader
should be familiar enough with the ultra directory (MOSES installation directory)
at this point to be able to locate these files and place them in the directory they will
be using.

Here we present the procedure to convert a SACS model to MOSES format and a
suggested method of checking that the conversion was done correctly.

Converting a model is really a simple exercise. It is the checking that needs to be
done carefully. If you look at the sac_tpg.dat file, you will notice the first line is a
MOSES command and until near the end all commands are SACS commands. The
MOSES command at the top reads:

&convert sacs —jright 000 —cright 000

Please see the manual page on &convert for a more detailed explanation on the
command and the options. The last two lines of the file are END and &finish. The

END command is the last SACS command and the &finish command is the MOSES
command. These two lines are all you need in the data file to convert.

Now lets look at the cif file.

The cif file has three lines. The first line is really not needed for the conversion
to work, it is put there to make the output easier to read. The command &device
—oecho no tells MOSES not to echo the data file to the output file. Please recall that
in most of the previous exercises the output contained an echo of all that was read in
with inmodel. This top section in the output can get rather large. In general, —oecho
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should be set to no. The only time I set it to yes is if I am debugging.
You should be familiar with the last two lines.

These three lines are all that is needed to convert the SACS model to MOSES format.
When you run MOSES the new MOSES model will be in sac_tpg.ans/mod00001.txt.
(This is if you did not changed your defaults). This completes the converting part of
the process.

In order to check that the conversion was done properly we need to look at the
ck_sac.cif and ck_sac.dat file. The check files are the minimal checks. Depending
on the complexity of the model or what it’s intended use is, other checks may be
necessary. This exercise is presenting the minimal checks.

If you review the dat file you will see that the first line is needed so that MOSES
knows it is a body. These checks are done with the intent of using the models in
the installation macros. Since the installation macros add the &describe xxx line to
the model I do not take the time here to add this line to the mod00001.txt file. In
general I do not change the mod00001.txt file.

If you need to convert a file, it would be a good idea to copy these four files to your
working directory and then just change the SACS part.

Discussion — the short way

Now take a look at cnv_ck.cif. This file is used to convert the SACS model found in
jacket.sac. This uses one of our macros and it makes all the changes and creates the
check files for you. Run this cif file and answer the following questions.

Exercise A
1. How much does LOADLC3 weigh?
2. Where is the center of gravity of the elements?
3. What is the total buoyancy?

Exercise B

Start with the sss.inp file. Convert the model call it 1_jack.dat. You will need to add
the command categ -brief to the section within the &summary.

1. Where is the center of gravity of the elements?

2. What is the total buoyancy?
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2.10 Longitudinal Strength
Topics:

e Longitudinal strength calculations

e Defining a part

e Positioning a part

e Difference between equi and &equi

e Define a point load and a distributed load.

Reference files
p_m.cif p_m.dat
Discussion

The reference files are in the test directory under the hydrostatics tests. The reader
should be familiar enough with the Ultramarine web page at this point to be able to
locate these files and place them in the directory in which they will be working.

Both of these files are rather short. Most of the discussion will focus on options for
the command we are already familiar with. We will start by discussing the dat file.
The first new option we see is the —location and the —section being used with the
command &describe body. The reader can find the manual page that presents this
command at:

http://www.ultramarine.com/hdesk /ref man/bod_par.htm#&DESCRIBE%20BODY

Please note that we could have used the line continuation and placed both options
after one &describe body statement. Both methods are acceptable.

Let’s discuss the —section option, even though it appears second in the file. The —
section option simple tabulates the section properties of the vessel. The first number
is IE. Please note that the units would be the large force — length squared (kips — ft,
mtons — m?, or KN —m?). Remember I is in length® and E is in force per length
squared. The second set of entries is the longitudinal location and the section modulus
at that location. Remember section modulus is in ft3 or meters?.

This establishes the properties of the barge. The —location option used prior to this
simply tells MOS