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INTRODUCTION

The Naval Facilities Engineering Command's (NAVFAC) mission includes
the design and construction of fixed ocean facilities. To support this
aspect of the mission, the Naval Civil Engineering Laboratory (NCEL) is
developing a hierarchy of mooring analysis programs, which include both
static and dynamic analysis. This report describes the use and contents
of STATMOOR, which analyzes the static response of a single point moored
vessel and hawser. It calculates the hawser load, hawser angle, and
ship angle for steady current, wave, and wind loads. Wind load estimates
are considered to be accurate; current and wave loads are in a preliminary
form and merit further refinement.

The program is written in a conversational mode which is described
in the operating section. The benefits and extensions of this work
regarding Navy mooring applications are discussed later. The equations
used in STATMOOR for the current, wave, and wind loads on the ship are
in Appendix A. Appendix B contains a program listing, operation flow
chart, and example printout.

OPERATION

The information in this section is overviewed in the explanation
page of the program (Appendix B), but is described in more detail here.

Master Menu Options

The program is menu driven to lend to its user oriented conver-
sational mode. The master menu allows the user to access the various
program options. When the following master menu is presented the user
is prompted to enter the number of the option choice. Options 1 through
7 return control to the master menu after execution (as diagramed in
Appendix B).

1. Input vessel characteristics.
2. Input environmental conditions.
3. Review/edit vessel characteristics.
4. Review/edit environmental conditions.
5. Calculate.
6. Tabular output.
7. Graphic display.
8. Exit program.
Enter Number of above choice?

1. Input Vessel Characteristics - Allows the user to enter information
about the vessel by presenting the user ;!ith a series of questions/choices.
The answers provide the necessary input.
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2. Input Environmental Conditions (Similar to Option 1) - Allows the
user to enter information about the environmental conditions (current,
wave, and wind).

3. Review/Edit Vessel Characteristics - Allows the user to review and
change any of the vessel characteristics.

4. Review/Edit Environmental Conditions - Allows the user to review and
change any number of the environmental conditions. [NOTE: Options 3
and 4 allow parametric studies without redundant input.]

5. Calculate - Performs the calculations of the forces on the ship and
the equilibrium conditions. Some loading conditions yield two stable
solutions, so the user has the option to search for multiple stable
solutions. Another user option is the ability of the program to determine
the direction of current loading (within 10 degrees) which causes the
maximum hawser load. A brief summary of the output can either be printed
or displayed on the video.

6. Tabular Output - Allows the user to obtain either printed or videc
output. Video output consists of a table of force coefficients, a taole
of the individual environmental forces on the vessel, and equilibrium
conditions (hawser load, hawser angle, and ship angle). Printed output
consists of all the video output plus all the vessel and environmental
input (see Apnendix B).

7. Graphic Display - Gives a graphic display of the incident current,
wave, and wind directions as well as equilibrium angle of the ship and
the hawser.

8. Exit Program - Exits the program and returns control to the operating
system.

Input

The input consists of numerical values, letters, and descriptions,
pi 'pted by the program:

" Numerical values must be typed with no alpha characters (e.g.,
no letters).

" Letters are used as input to subjective questions and to
control the flow of the program. At several points th- program
asks a question followed by the characters (1/N), which means
the user should enter Y for yes or N for no.

* Descriptions are entered in the input sections of the program
to document the problem being solved. Alpha and niumeric
characters can be used in the description.

All input must be followed by the return key.

Angle Conventions and Coordinate System

There are two angle conventions in the program, absolute and local.
The fixed, absolute angle is zero at twelve o'clock and increases counter-
clockwise. It is used to enter the incident angle of the environmental

2
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loads and output the equilibrium angles of the ship and hawser. The
local angle rotates relative to the vessel direction. Head loading is
zero degrees and the angle increases counterclockwise. The local angle
is used for calculation of loads and output in the force table. The
local coordinate system is also relative to the vessel. The positive
X-axis is at the local angle of 180 degrees, toward the stern; positive
Y-axis is at the local angle of 270 degrees, toward the starboard. The
local angle convention and coordinate system are shown in Figure 1.

local anige for current, O0
wave, or wind attaek

', M

900 Y 2700

x

1800

Figure 1. Local angle and coordinate system.

Computations

STAThOOR considers steady current, wind, and wave loads. Each of
these environmental loads is broken into a longitudinal force, lateral
force, and yaw moment. Wind load computations consider the wind gradient
as well as the vessel geometry (vessel group). The wind loads are based
on recommendations from Reference 1. The current loads include form,
friction, and propeller drag, and are based on References 2 and 3. The
wave drift loads consider the wave spectrum and drift force operators
and are based on References 2 and 4 through 8. The equations are presented
in Appendix A.

BENEFITS AND EXTENSIONS

STATMOOR was written to demonstrate the feasibility of conver-
sational mode programs and is one of a hierachy of programs developed
for mooring analysis at NCEL. Its simplicity and ease of input allow it
to be used with little or no instructions.

STATMOOR is unique for the following reasons:

(1) First program to incorporate recently developed wind load
information (Ref 1).

3



(2) Conversational to the extent it can be confidently used with
little or no training.

(3) Easily adaptable to most desk top computer.

The use of this computer program has advantages over both hand

calculations and tabulated results, as outlined below:

(1) Reduced calculation time (especially to determine worst case
loadings).

(2) Less chance of numerical error.

(3) No chance of procedural error.

(4) Ease of parametric studies.

(5) Ability to quickly check the effect of input uncertainties on
the results.

(6) More variables can be considered than are practical for Labulated
results.

(7) Advances in state-of-the-art can be incorporated with ease.

In its present form the output equilibrium condition can be used to
enter more sophisticated computer programs which do not easily converge
on the static solution or to enter programs which determine the response
of the complete mooring.

A conversational program could be expanded to include design aids,
such as ultimate strength as a function of cable diameter relationships
(Ref 9). The result would be a very cost-effe tive tool for preliminary
design and cost estimating. With further extensions this type of program
could become a computer-based mooring design manual, as an alternative to
the present DM 26 (Ref 10).
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Appendix A

EQUATIONS

This section of the report reviews the equations used in STATMOOR
for the current, wave, and wind loads on the ship. The various experi-
ments and analytical methods examined for this report produced a large
scatter in the forces induced on a moored ship by currents and waves.
The user must keep this uncertainty in current and wave forces in mind.
The wind forces are based on the recommendations in Reference 1 and are
as accurate as the user's knowledge of the actual wind environment.

CURRENT LOADS ON VESSELS

Currents produce longitudinal (F c) and lateral forces (F ) asxcC

well as a yaw moment (M ) about the center of gravity of the v ssel.
Figure A-i shows the scatter obtained for lateral current loads by
various methods in an NCEL study (Ref 11).

Longitudinal Current Loads

The longitudinal force consists of forces due to form, friction,
and propeller drag as follows:

F = F + F+F Alxc x form x friction x prop (A-1)

Pressure drag, commonly called form drag, is characterized by
separation and the formation of a downstream wake. Form drag is given
by the following equation:

2

Fx form = 1/2PV Cxcb Ab coS38c (A-2)

where p = mass density of water (1.9876 slug/ft3 )

V = average current speed (ft/sec)c

Cxc b = longitudinal current form drag coefficient= 0.1 (NCEL estimate)

Ab = end-projected area below the waterline of the vessel
= Beam x Draft (ft 2 )

e = local angle of the current

.ClC



Skin friction drag is the resultant of tangential shear stresses

due to viscosity and velocity gradients at the boundary surface. Friction
drag is given by the following equation (Ref 2):

F = 1/2 p V 2 C S cos36 (A-3)x friction w c xca c

where C = longitudinal skin friction coefficient
xca = 0.075/(Log Rn - 2)2

R = Reynolds Number = V L cosO/v
n c
L = waterline length of the vessel (ft)

V = kinematic viscosity of water (1.4 x 10-5 ft2/sec)

S = wetted surface area (ft2 )
= (1.7 TL) + (35 D/T)

T = draft of vessel (ft)

D = displacement of ship (long tons)

Propeller drag is the form drag of the vessel's propeller with a
locked shaft Propeller drag is given by the following equation (Ref 4):

Fxpop= 1/2 p V 2 A C cos 3 (A-4)

-p w c p prop c

where A = propeller expanded (or developed) blade area (ft.2)p
C p propeller drag coefficient (assumed to be 1)prop

Also from Reference 3:

A total projected propeller area (A-5)
p 1.067 - 0.229 p/d

where p/d = propeller pitch to diameter ratio (assumed to be 1)

The angle function for the form, friction, and propeller drag were
taken from apparent trends in experimental data from experiments conducted
at the Stevens Institute of Technology, Hoboken, N.J. (Ref 8).

To limit the amount of detailed input to the program, an attempt
was made to express the total projected propeller area for various
vessels in terms of known quantities. Figure A-2 shows the area ratio
(length x beam/total projected propeller area) versus length x beam for
the program's five major vessel groups. Each data point represents a
class of ship. The area ratio value given to represent each group of
data points considers the number of ships in eac" class. Cruisers,
cargo, and tankers are represeitted by a single area ratio. Destroyers
and carriers each are represented by two distinct groups as a function
of L x B. The total projected propeller area can be given in terms of
the area ratio as follows:

L LxBTotal projected propeller area (A-6)
area ratioA
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The simplicity in this method of determining propeller drag is
justified at this time because of the overall uncertainty in the current
load equations. Its arrangement in the program lends itself to later
refinement.

Lateral Current Loads

The lateral current load on the vessel is due primarily to form
drag. The lateral current load is calculated by the following equation
(Ref 2):

F = 1/2 p V2 C A K (A-7)
yc c c yc c

where A = side-projected area below the waterline of the vessel
c - length x draft (ft2)

C = lateral current load coefficient
yc
K = depth to draft factor

The lateral current load coefficient was obtained from one source,
based on tanker model tests. It is presented as a Fourier series (Ref 2):

5
Cyc = I b sin(nOC) (A-8)

n=1 n

in which bI = 0.908 b4 = 0

b2 = 0 b5 = -0.033

b3 = -0.116

The depth to draft factor in Equation A-7 compensates for shallow
water effects. The following equation was fitted to the curve in
Reference 2:

K = 1 + (A-9)
(WD/T)2-1

where WD = water depth (ft)
T = vessel draft (ft)

Yaw Moment Due to Currents

The yaw moment on the vessel due to currents is calculated by the
following equation (Ref 2):

Mc = 1/2 p V2 C A L K (A-10)
c C xyc c

where C = current yaw moment coefficientxyc

K = depth to draft factor (Equation A-9)
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The current yaw moment coefficient was obtained from the same
source as the lateral load coefficient. Expanded in Fourier series the
coefficient is given as follows:

5
C = nI bn sin nO (A-11)

yc n=1

in which b 1 = -0.0252 b4 = 0.0109

b2 = -0.0904 b5 = 0.0011

b3 = 0.0032

WAVE DRIFT LOADS ON VESSELS

The wave drift force is a result of the vessel acting as an obstruc-
tion to the transport of momentum in the wave field. The method used to
determine the steady drift forces (longitudinal, lateral, and yaw moment)
assumes the drift force operators on the vessel as a function of the
wave frequency is known. These operators (transfer functions) were
based primarily on model tests. The transfer functions are plotted
versus a nondimensional wavelength. The program converts each function
to the angular frequency domain by the following deep water relationship:

(281/2W A ( j (A-12)

There is a larger scatter in the available data and the effect of
water depth to draft is not considered. Figure A-3 shows lateral drift
forces on a tanker for headings of 90 and 45 degrees (Ref 12). From this
one model test it appears the lateral drift force varies with the sine
squared of the incident angle. In a similar manner the longitudinal
drift force is assumed to vary with cosine squared of the incident
angle.

Wave Spectra

Two wave spectra are available in the program. Both are of the
following form:

S(w) = A/ e (B/w ) (A-13)

where w is the wave freqency.
If the user indicates the wave period is known (as in fetch limited

anchorages) then the Bretschneider wind wave model is used, where:

A = 262.5 H
2 /T4

B = 1050/T
4

H = significant wave height (ft)

T = significant wave period (sec)

9



If the user indicates the wave period is not known then the Pierson-

Moskowitz wind wave model is used, where:

A = 8.4

B = 33.56/H 2

Longitudinal Wave Drift Loads

Figure A-4 shows representative nondimensional drift force coeffi-
cients versus the nondimensional wavelength for longitudinal loads.
There is a large scatter in the drift force values. Additional parameters
such as the bow angle should possibly be included in the nondimensional
plot. The solid curve represents the transfer function used in the
program, where as the dotted and dashed curves represent experimental
and theoretical values respectively. The longitudinal drift force is
obtained with the following equation (Ref 2):

Fxd = pwg L S(w)( - Idw cos3 (d  (A-14)

0 \ 1/2 pwg a 7

where g = acceleration of gravity (32.2 ft/sec2 )

F xd(w)/(1/2 Pw g a2) = longitudinal drift force operator

8d = local angle of the waves

a = wave amplitude

Lateral Wave Drift Loads

Figure A-5 shows representative nondimensional drift force coeffi-
cients for lateral loads. The scatter is not as pronounced as it was
for longitudinal coefficients. The transfer function in STAThOOR
(represented by a solid line) is a five-line sequence representation of
the drift forces on a flat plate. The lateral drift force is obtained
by the following equation (Ref 2):

F = pg L /(w ad(W)  .

Fyd w a /w sin 3 0d (A-15)
I/2 Pwg

where Fyd(w)/(1/2 pw g a2 ) is the transfer function for lateral drift
forces. *

NOTE: Figures A-4 and A-5 have different scales than the equations.

Yaw Moment Due to Waves

Figure A-6 shows the nondimensional yaw drift moment for a heading
of 45 degrees. Only two theoretical curves (dashed) are shown with the
program's (solid) transfer function. The maximum yaw moment due to wave
drift forces was assumed to be at 45 degrees and periodic over 180 degrees.
The resulting yaw moment equation is given by:

10



Hd = pwg Lo2 ( S(W)( d dw sin(20d) (A-16)
d0 2 V Pwg L a

where Kd(M)/(1/2 Pwg L a2) is the transfer function for yaw moment due
to waves.

WIND LOADS ON VESSELS

All methods for determining vessel wind loads were taken from
Reference 1, which summarized results based on experimental wind load
measurements for over 40 ships. The methods in the report do not take
the simplistic approach for representing the forces on all vessels by
three force versus angle curves. The force curves are instead a function
of the vessel characteristics. Among some of the items considered are:

" The relative areas and positions of the hull and superstructure
in the wind gradient.

" The nature of the superstructure: distinct or distributed.

" The relative longitudinal position of the superstructure.

This last item is illustrated in Figure A-7, where a trend in the
wind yaw moment can be observed as the location of the superstructure
changes.

Longitudinal Wind Loads

The longitudinal wind load is a strong function of the ship type.
Both the longitudinal wind drag coefficient and the normalized shape
function (the manner in which the load changes as a function of the
angle) are based upon subjective information about the vessel. The
longitudinal wind load is given by the equation:

F = 1/2 p V 2 A C f (6) (A-17)
xw Aw x w x w

where PA = the density of air (2.4 x 10- 3 slug/ft3)

V = wind velocity at a reference height of 33 ft (ft/sec)V

A = longitudinal projected vessel area above the
x waterline (ft2)

Cxw = longitudinal wind drag coefficient

f (0 ) = normalized longitudinal shape function dependent on
incident wind angle (ew)

For longitudinal loads the shape function can be one of two forms.
For vessels with single distinct superstructures and for hull dominated
ships the shape function takes the following form:

fx(0w) = cos (A-18)
XVI
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Vessels with distributed superstructures have a shape function of
the following form:

f (0w) sin Y - (sin5y)/10 (A-19)x w 1 - 1/10

In both shape functions the angles 0 and y are a function of the
incident wind angle and the longitudinal location of the superstructure.
Equation A-19 gives a flattened out shape function around the head wind
conditions.

Lateral Wind Loads

Calculation of the lateral wind load is more straightforward than
the longitudinal wind load. As mentioned in the previous section, the
wind velocity used in the wind load calculations is for a height of
33 feet (10 meters). The user enters the known wind velocity and cor-
responding height at which it is measured, and the program determines
the calculation wind speed Vw from the wind gradient relationship:

Vw = 17 VR (A-20)

where HR = reference height at which the wind velocity was
measured (ft)

VR user-supplied wind velocity at the reference height (knots)

V = wind velocity at 33 feet (knots, program converts it tow ft/sec for calculations)

The lateral wind drag coefficient is obtained by considering the
position of both the hull and the superstructure within the wind gradient.
The lateral wind load is given by the equation:

2
Fyw  = /2 p V A C fy() (A-21)yw A W y y y w

where A = lateral project vessel area above the waterline (ft2 )
y
C = lateral wind drag coefficient, where

y

0.92 L A + ( )]

Cy W A (A-22)

where A = lateral projected superstructure area (ft2 )
5

AH = lateral projected hull area above the waterline (t 2)

V = average wind velocity over the superstructure (ft/sec)

V = average wind velocity over the hull (ft/sec)
H

f y(8w = normalized lateral shape function

12



Both (V /V ) and (V_/V) are obtained by integrating the normalized
wind gradient curve (similar to Equation A-20). The curve is integrated
between the top and bottom height of the assumed rectangular superstructure
or hull area.

The following normalized shape function was used for all vessels:

sin 0 - sin(50 w)/20

y w I - 1/20 (A-23)

This is similar to the longitudinal shape function, as it flattens
out the lateral shape function near beam winds.

Yaw Moment Due to Wind

The yaw moment coefficients and shape function are also strongly
dependent on the vessel group and the relative longitudinal location of
the superstructure. The wind yaw moment is given by the following
equation:

M = 1/2 V2 A L C f(0) (A-24)
wAVw y Mw

where C = wind yaw moment coefficient amplitudem

f M(0 w) = normalized yaw moment shape function

Reference I did not attempt curve fits for available yaw moment
data. However, for the purposes of this program the curves that appeared
in that report were fitted with two half sine waves. Therefore the
shape function has the following form:

f M0w) = sin * (A-25)

where 4' is the function of incident wind angle and vessel group.
The variables * and C change with the vessel group and the relative

longitudinal location of tie superstructure. The method used for deter-
mining wind yaw moment is not as analytical as the wind induced longi-
tudinal and lateral loads. However, it does express the trends found in
experimental data.

13
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Appendix B

BLOCK FLOW CHART, SAMPLE OUTPUT, AND LISTINGS

STATMOOR was written in the BASIC language for Digital Equipment
Corporation's (DEC) Modular Instrument Computer (MINC). This version of
BASIC is typical for most desk top computers. If the program is to be
converted for use on another computer, the following notes will be of
value:

1. If the OR and AND logical operators can be used in IF statements the
program can be made significantly shorter in some sections.

2. The MINC BASIC graphics was written to facilitate data acquisition.
The graphics program (MGRAPH) will need to be rewritten for most versions
of BASIC. Shapes were defined then rotated with the methods explained
in Reference 13.

3. Because of the limited programming work space, approximately
7,000 words, STATMOOR was broken into five programs. Except for slower

interaction, the user is not aware of program segmentation. The COMMON
and CHAIN statements were used to segment the program. The COMMON
statement appears toward the beginning of each program and protects the
listed variables when each program is run. The CHAIN statement replaces

a program in the work space with the designated program and continues
execution at the specified line number. The block flow chart shown in
Figure B-I illustrates the relationship between the programs.

A sample tabular output is shown in Figure B-2, which summarizes
the user-supplied information, the various coefficients and final magni-
tudes of the components of the loads at equilibrium, and the equilibrium
conditions.

A listing of the program is presented as Figure B-3.
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-~ ~ ~ S -
IIUL

MOOR
(main program)

MEXPL
Tidle Page - (explanation program)

1. Vessel Input

2. Environmental input -S(Calculation Program)
3. Vessel ReviewlEdit
4. Environmental Review/Edit

6& Tabular Output -- MU
7. Graphic Display - - (tbua oupu prgrm
&. Exit Program -

Figure R-1 . STATMOOR block flow chart showing prograin interactions.
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vigure B-2. Sample tabular output from STATMOOR.

PROGRAM STATNOOR - STATIC MOORING ANALYSIS
18-NOV-81 10:49:34

70 KDMT TANKER NSMB TEST #7561

USER INPUT

VESSEL INPUT

VESSEL GROUP: TANKER
CI TANKER FULLY BALLASTED SUPERSTRUCTURE LOCATION CLUTTERED DECK
N Y STERN N

DISPLACEMENT WATERLINE LENGTH BEAM DRAFT
87,600 LONG TONS 740.00 FT 112,60 FT 43.90 FT

WIND AREA INPUT (AREAS IN SQUARE FEET)

END HULL SIDE SUPERSTRUCTURE SIDE
6,560 12,600 6,420

MAX HEIGHT ABOVE HULL SUPERSTRUCTURE
WATER LINE 17.00 FT 79.00 FT

ENVIRONMENTAL INPUT

CURRENT SPEED INCIDENT ANGI.E WATER DEPTH
4.00 KNOTS 0.00 DEGREES 200. FT

WAVE SIGNIFICANT HEIGHT PERIOD KNOWN SIGNIFICANT PERIOD INCIDENT ANGLE
12,00 FT Y 7,40 SEC. 90,00 DEGREES

WIND SPEED INCIDENT ANGLE

0.,00 KNOTS AT 33.0 FT ABOVE THE WATER 90.00 DEGREES

OUTPUT

COEFFICIENT MXIMUMS

CXB CXS THETAZ CY CdM CMS THETAM
WIND 0.700 0.600 100, 0,725 0.025 0.110 75.
CURRENT FRICTION 0.002 0.002

FORM 0.100 0.100 0. -,329* 0,079*

PROP 1.000 1.000

S - INCLUDES MLE FUNCTION. DEPTH/DRAFT FACTOR = 1.051

ENVIRD NENTAL FOPCES RELATIVE TO VESSEL AT EQUILIBRIUM
-------- --------- ----------- LOCAL

FX LBS FY LBS N FT-LBS ANGLE (DEGREES)

CURRENT FRICTION 6,240,
FORM 14,274, -505678, 89662P400.

PROP 14,394,
TOTAL 34,907, -505,679, 99,662,400. -30.45

VES (MEM) 4,673, 232,303. -2,761,260, 59,55
WIND 8,341. 40,270, -649,242, 59.55

STATIC DESIG1N RESULTS

HAUSER LOAD HAISER AWGE SHIP ANGLE
2 7,979, LBS 312.1 DEGREES 30,4 DEGREES

18



Figure B-3. STATMOOR listing. MOOR, main program.

10 REM PROGRAM 'STATMOOR' STATIC MOORING ANALYSIS
15 REM BY JAMES V. COX CODE L44 CEL
20 REM 26 iGUST 1"91
21 REM MIN PROGRAM S$SS838$E¢$$ssa$gS$*$*;**s¢snn$s:*
22 REM
23 REM
24 REM
25 COMMON F(19),T(6),C(11),M(5),U(3),D(3),A(5),V(4),H(3)
30 COMMON (6,2),P(6,2)b(4)D$(7),B$(I)
35 COMMON RIPITIPDILI,SI,HIBIHOEO,E,E2,iMO,M1,TO
90 60 TO 9300
1600 CHAIN 'MCM.C.BAC'
5000 REM VESSEL CHARACTERISTICS INPUT STMT/ROUTINES $$$)$$$$$$$$$$$ $$ $
5010 PRINT 'WHICH OF THE FOLLOWING VESSEL GROUPS DOES THE VESSEL FIT IN ?I
5020 PRINT '1. CARRIER'
5030 PRINT '2. CRUISER'
5040 PRINT '3. DESTROYER'
5050 PRINT '4. CARGO'
5060 PRINT '5. TANKER'

5070 PRINT
50W0 GOSUB 5170 \ REM GETS CHOICE
503 IF D(O)1 GO TO 5080
5086 IF D(O)>5 GO TO 5080
5090 D(1)=D(0) \ DS(t)='N' \ REM NO C1
5100 ON D(1) GOSUB 5120,5130,5140,5150,5160
5110 RETURN
5120 D$(O)='CARRIER' \ D$(3)='S' \ Ds(5)='N' \ RETURN

5130 D$(0)='CRUISER' \ D$(3)='D' \ DS(5)='N' \ RETURN
5140 D$(O)='DESTROYER' \ D$(3)='D' \ [4(5)='N' \ RETURN
5150 D$(0)='CARGO' \ D(2)-3 \ D$(4)='N/A' \ RETURN
5160 D$(0)='TANKER' \ D$(3)='S' \ RETURN
5170 PRINT \ PRINT \ PRINT 'ENTER NUMBER OF ABOYE CHOICE'; \ INPUT DB0) \ RETURN
5180 ERASE.TEXT('TEXT') \ MOVE.CURSOR(1I) \ RETURN
5185 PRINT 'DESCRIBE THE VESSEL (LIMIT TO 15 CHARACTERS): '; \ INPUT B$(0) \ RETURN
5190 PRINT 'IS THE VESSEL A CENTER ISLAND TANKER (Y/N)'; \ INPUT D$(1) \ RETURN
5200 PRINT 'IS THE TANKER FULLY BALLASTED (Y/N)'; \ INPUT D$(2) \ RETURN
5210 PRINT 'DOES THE VESSEL HAVE A DISTRIBUTED OR SINGLE SUPERSTRUCTURE (D/S); \ INPUT D$3' \ RETJRN
5220 PRINT 'WHICH OF THE FOLLOWING BEST DESCRIBES THE LOCATION OF THE VESSEL'S SUPERSTRUCTUR
E ?'
5230 PRINT ,'1. STERN'
5240 PRINT ,'2. SUPERSTUCTURE JUST AFT OF MIDSHIP'
5250 PRINT ,'3. CENTERED SUPERSTRUCTURE'
5260 PRINT ,'4, SUPERSTRUCTURE FORWARD OF MIDSHIP'
526' PRINT '5. BOW'
5270 PRINT
5290 GOSUB 5170
5293 IF D(0)<1 THEN GO TO 5280
5286 IF D(0)>5 THEN GO TO 5280
5290 D(2)=D(0)
5300 0( D(2) GOSUB 53105320,5330,5340,5345
5305 RETURN
5310 D$(4)='STERN' \ RETURN
5320 D$(4)='SUPERSTRUCTURE JUST AFT OF MIDSHIR' \ RETURN
5330 D$(4)='CENTERED SUPERSTRUCTURE' \ RETURN

5340 D$(4)='SUPERSTRUCTURE FORWARD OF NIDSHIP' \ RETURN
5345 DS(4)='OW' \ RETURN
5350 PRINT 'DOES THE VESSEL HAVE CLUTTERED DECtS (I.E. T SOOtS, PIPES, AND OThEE SUBSTANTIAL 0
BSTRUCTIONS) (Y/N)';
5351 INPUT D$(5) \ RETURN
5360 PRINT 'WHAT IS THE DISPLACEMENT OF THE '10)' IN LONG TONS'; \ INPUT DI \ RLIij;J
5370 PRINT 'WHAT IS THE WATERLINE LENGTH IN FEET'; \ INPUT LI \ RETURN
5380 PRINT 'WHAT IS THE BEAM IN FEET'; \ INPUT PI \ RETURN
5390 PRINT 'WHAT IS THE DRAFT IN FEET'; \ INPUT TI \ EIURN 19
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5400 PRINT 'WHAT IS THE END PROJECTED AREA OF THE VESSEL ABOVE THE WATERLINE IN SQUARE FEET (AS SEEN
BY A HEAD WIND)';

5401 INPUT A(5) \ RETURN
54' PRINT 'WHAT IS THE SIDE PROJECTED AREA OF THE HULL ABOVE THE WATERLINE IN SQUARE FEET (AS SEEN BY A
6LAN WIND)'; \ INPUT A(2)

5411 RETURN
5430 PRINT 'WHAT IS THE AVERAGE HEIGHT OF THE TOP OF THE HULL ABOVE THE WATERLINE IN FEET'; \ INPU
T N(2) \ RETURN
5440 PRINT 'WHAT IS THE SIDE PROJECTED AREA OF THE SUPERSTRUCTURE ABOVE THE WATERLINE IN SQUARE FEET
AS SEEN BY A DEAN WIND)';
5441 INPUT A(3) \ RETURN
5450 PRINT 'WHAT IS THE AVERAGE HEIGHT OF THE TOP OF THE SUPERSTRUCTURE ABOVE THE WATERLINE IN FEET'; \ I
NPUT H(3) \ RETURN
5500 REM ENVIRONMENTAL CONDITIONS INPUT STMT/ROUTINES *$ $*$*$$$$ SI$$l$
5505 PRINT 'DESCRIBE THE OORING (LIMIT TO 15 CHARACTERS): ';/ INPUT B$(1) / RETURN
5510 PRINT ,'SPEED IN KNOTS = '; \ INPUT V(N) \ RETURN \ REM CURRENT OR WINDl

5515 PRINT ,'WATER DEPTH IN FEET '; \ INPUT HI \ RETURN
5520 PRINT ,'DIRECTION IN DEGREES '; \ INPUT U(N) \ RETURN \ REM ALL LOADS.
5530 PRINT ,'SIGNIFICANT WAVE HEIGHT IN FEET = '; \ INPUT HO \ RETURN

5540 PRINT ,'DO YOU KNOW THE SIGNIFICANT WAVE PERIOD (Y/N)'; \ INPUT Il$(6) \ RETURN
5550 PRINT ,'SIGNIFICANT WAVE PERIOD IN SECONDS = '; \ INPUT TO \ RETURN
5560 PRINT ,'HEIGHT OF VELOCITY MEASUREMENT IN FEET (E.G. 33 FT) = '; \ INPUT H(1) \ RETURN
5600 REM VESSEL CHARACTERISTICS INPUT CONTROL ROUTINE 5WI **fl**52:tsS**
5605 GOSUB 5180
5607 PRINT ,'VESSEL CHARACTERISTICS INPUT'
5608 PRINT LS \ PRINT

5609 GOSUD 5185 \ PRINT
5610 GOSUB 5010 \ REM VESSEL GROUP
5615 PRINT
5620 ON 0(0) GOSUB 5660,5660,5660,5700,5740

5630 FOR N=l TO 9
5635 PRINT
5640 ON N GOSUB 5360,5370,5380,5390,5400,5410,5430,5440,5450
5650 NEXT N \ GO TO 9000

5660 REM WARSHIP - NO ADDITIONAL OBJECTIVE INPUT $$$ I$ $$$ $I I $
5670 RETURN
5700 REM CARGO 5$$$**$$$$$$$*U$*$$S$$$5***$$$$
5710 GOSUB 5210
5717 PRINT
5720 IF D$(3)='S' THEN GOSUB 5220
5725 PRINT

5730 GOSUB 5350 \ RETURN
5740 REM TANKER **$$S$$S**$$$$$$S*$$$$$$I*$$
5750 GOSUB 5190 \ PRINT \ GOSUB 5200
5755 D$(4):'N/A'
5757 PRINT

5760 IF D(1):'N' THEN GOSUD 5220
5765 PRINT
5770 GOSU 5350 \ RETURN
5800 REM ENVIRONMENTAL CONDITIONS, INPUT CONTROL ROUTINE $$$$$$$$$$$t*t$$ $
5810 GOSUB 5180
5820 PRINT ,'ENVIROMMENTAL CONDITIONS INPUT'
5830 PRINT L$ \ PRINT \ PRINT

5935 GOSUD 5505 \ PRINT
580 PRINT 'CURRENTS'
55 PRINT '---------

560 -0 ' 60SU8 5510
5965 6OSUB 5515
5870 N=l \ GOSUB 5520
5880 PRINT
590 PRINT 'MES' 20
5"0 PRINT '----



5910 GOSUB 5530 \ GOSUB 5540
5920 TO:O

5930 IF D$(6)z'Y' THEN GOSUB 5550

5940 N=2 \ GOSUB 5520
5950 PRINT

5960 PRINT 'WIND'
5970 PRINT '---'
5980 GOSUB 5560
5990 N=I \ GOSUB 5510
6000 N=3 \ GOSUB 5520
6010 GO TO 9000
6100 REM VESSEL CHAR REVIEW STMTIROUTINES * I$$Ss**I**S*i$$E

6105 PRINT NS'. VESSEL DESCRIPTION: 'B$(0) \ RETURN

6110 PRINT hi'. VESSEL GROUP: 'D$'0) 1 RETURN
6120 PRINT N$'. CENTER ISLAND TANKER: '11$(' \ RETURN
6125 PRINT N'. FULLY BALLASTED: 'DQ' REEUkri

6130 PRINT NS'. SUPERSTRUCTURE TYPE: '['$, \ ;'F1URN
6140 PRINT N$'. SUPERSTRUCTURE LOCATICN: '1$:4 -ETURN
6150 PRINT NS, CLUTTERED DECKS: '\$!5) \ REfURN
6160 PRINT N$', DISPLACEMENT = '['' LOnG TONS,' *RETURN

6170 PRINT N$'. WATERLINE LENGTH '.1' FT.' \ kETURN

6180 PRINT N$', BEAM 'BI' FT.' \ RETURN
6190 PRINT Ni'. DRAFT = 'Tl' FT.' \ RETURN

6200 PRINT Ni'. END WIND AREA = 'A(5)' SQUARE FEET.' \ RETURN

6210 PRINT N$'. HULL SIDE WIND AREA r 'A(2)' SQUARE FEET.' \ RETURN
6220 PRINT N$'. TOP OF HULL HEIGHT AkOVE WATERLINE = 'H(2)' FEET,' \ RETURN
6230 PRINT NS', SUPERSTRUCTURE SIDE WIND AREA = 'A(3)' SQUARE FEET.' \ RETURN

6240 PRINT Nis. TOP OF SUPERSTRUCTURE HEIGHT ABOVE WATERLINE = 'H(3)' FEET.' \ RETURN

6300 REM ENVIRONMENTAL CONDITION REVIEW STnT/ROUTINES *$$****
6310 PRINT '0, RETURN TO MASTER MENU.' \ RETURN
6315 PRINT N'. MOORING DESCRIPTION: 'Bt(I) \ RETURN
6320 PRINT N$'. CURRENT SPEED = 'V(O)' KNOTS.' \ RETURN
6325 PRINT Ni'. WATER DEPTH = 'HI' FEET,' \ RETURN
6330 PRINT Ni', CURRENT DIRECTION = 'U(1)' DEGREES.' \ RETURN

6340 PRINT NS'. SIGNIFICANT WAVE HEIGHT = 'HO' FEET.' \ RETURN
6350 PRINT N$', SIGNIFICANT WAVE PERIOD KNOWN: 'D$(6) \ RETURN

6360 PRINT Ni', SIGNIFICANT WAVE PERIOD = 'TO' SECONDS.' \ RETURN

6370 PRINT N$', WAVE DIRECTION = 'U(2)' DEGREES,' \, RETURN
6380 PRINT NS'. WIND VELOCITY MEASURED AT 'H1l)' FEET OFF OF WATER,' \ RETURN

6390 PRINT N$'. WIND SPEED = 'V(1)' KNOTS.' \ RETURN
6400 PRINT N'. WIND DIRECTION = 'U(3)' DEGREES,' \ RETURN
6480 B=11 \ RETURN

6485 B=14 \ RETURN
6490 B=15 \ RETURN
6500 REM VESSEL CHAR REV/EdIT CONTROL ROUTINE

6510 GOSUB 5180
6520 PRINT ,'VESSEL CHARACTERISTICS REVIEW/EDIT'
6530 PRINT Li \ PRINT $oY' '$I) \ PRINT L$ \ PRINT
6540 GOSUB 6310

6550 ON D(1) GOSUB 6480,6480,b480,6485,6490
6560 FOR N=1 TO B
6570 N$=STRI(N)
6580 ON D(1) GOSUB 6700,6700,6700,6730,6760
6590 NEXT N
6600 GOSUB 5170 \ REM ASK FOR CHOICE
6610 IF D(O)<'O THEN GO TO 9',
6620 IF D(O)>B THEN GO [D 6600

6630 ON D(l) A3SUB 6790t6790,6790,6820,S50
6640 GO TO 6500
6700 REM WARSHIP REVIEW $I$$ $ *II$ii$*I*iS*i

6710 ON N GOSUD 6105,6110,6160,6170,6180,6190,620(,.6210,6220,i23 6240 21



6720 RETI
6730 RE CARGO REVIEW I t#$$ :$$$$:$$€$€€n$€n$s
6740 ON N 6091S 6105v6110,6130,6140,6150,6160,6170,6180,6190p6200,6210,6220,6230,6240
6750 RETUlN
6760 REM TAK(ER REVIEW $$$1$$$$$1$$ *$$$$$$1$€1$
6770 ON N 6OSUB 6105.6110,6120r6l25,614Oi6l50,616061706l80,619,620,6210,622,6230,624O
6780 RETURN
6790 REM WSHIP EDIT $ $$ $$l I**S$$$ l*$$**$
6800 ON D(O) GOSUB 5185,5010,5360,5370,5380,5390,5400,5410,5430,5440,5450
6810 RETURN
6820 REM CARGO EDIT $$$$$$*$$$$$$$$$$$$$$$$$1$$$$*U$
6830 ON 0(0) GOSUR 5185p5010,5210,5220,5350,5360,5370,5380,5390,5400t5410,5430,5440,5450
6840 RETURN
6850 REM TANKER EDIT hS$$$**$$$$$$$$$ *$ IR
6860 ON D(0) GOSUD 5185?5OIOr5190p5200,5220,5350,5360,5370,5380,5390,5400,5410,5430,5440,5450
6870 RETURN
6900 REM ENVIRONMENTAL CONDITION REVIEW/EDIT CONTROL ROUTINE el*$$$ IS$$,

6910 GOS98 5180
6920 PRINT ,ENVIRONENTAL CONDITION REVIEW/EDIT'
6930 PRINT LS \ PRIPT BS(O)' 'S(l) \ PRINT LS \ PRINT
6940 6OSUB 6310
6950 FOR N=I TO 11
6960 NS=STRt(N)
6970 ON N GOSUB 6315,6320,632S,6330,6340,6350,O360,6370,6380,6390,6400
6980 NEXT N
6990 60SUB 5170 \ REM ASK FOR CHOICE
7000 IF D(O)<:O THEN GO TO 9000
7010 IF D(0)>1I THEN O TO 6990
702n ON D(O) GOSUB 5505,7O40,5515,7050,5530,5540,5550,7060,5560,708O,7090
7030 GO TO 6900
7040 N0 \ GOSUB 5510 \ RETURN

7050 N=1 \ GOSUB 5520 \ RETURN
7060 N=2 \ GOSUB 5520 \ RETURN
7080 N=l \ GOSUB 5510 \ RETURN
7090 N=3 \ GOSUB 5520 \ RETURN
7230 PRINT \ PRINT \ PRINT \ PRINT ,,'PRESS RETURN TO CONTINUE.'; \ INPUT D$(7) \ RETURN
8200 CHAIN 'MOUT.BAC'
9000 REM $$*$** MASTER MENU *S$1$*I$*
9010 REK ********** * ****** EU
9015 L$-'-....
9020 GOSUB 5180
9030 PRINT ,,'MASTER MENU'
9040 PRINT L$ \ PRINT \ PRINT
9050 PRINT '1. INPUT VESSEL CHARACTERISTICS.'
9060 PRINT
9070 PRINT '2. INPUT ENVIRONMENTAL CONDITIONS.'
9080 PRINT
9090 PRINT ,3. REVIEW/EDIT VESSEL CHARACTERISTICS.'
9100 PRINT
-it0 PRINT ,'4, REVIlEW/EDIT ENVIRONMENTAL CONDITIONS.'
9120 PRINT
9130 PRINT '5. CALVJLATE.'
1;40 PRINT
150 PRINT 9'6. TA10;-AR OUTPUT.'

9160 PRINT
9170 PRINT ,'7. GRAPHIC DISPLAf.'
9180 PRINT
9183 PRINT 0'8. EXIl PROGRAM.'
9186 PRINT
9190 GOSUB 5170
9200 IF (0)<0 GO 9000 22
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Y'1u I (0)>U UU 10 9000

9220 ON D(O) GO TO 5600,5800,6500,6900,1600,8200,10500,9230
9230 GOSU 5180
9240 PRINT 'BYE BYE'
9250 STOP
9300 REM TITLE SCREEN $SSU$s¢€$$$$$$€
9305 A$=' 'CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC=CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC'
9310 GSUB 5180
9320 MOVECURSOR(3tl) \ GOSU 9495 \ 60SUB 9490
9335 PRINT USING A$t' STATNIOR 8'
9340 GGISUB 9490 \ GOSUB 9495 \ PRINT
9355 PRINT USING A$t'STATIC MOORING ANALYSIS'

9360 PRINT USING ASP'VERSION 1.0'
9365 PRINT USING AS/APRIL 1987
9370 M _0VCURSOR(15,1)

9375 PRINT USING AS,'?Y JANES V. COX'
9385 PRINT USING ASP'CODE L44'
9387 PRINT USING A.t'NAVY CIVIL ENGINEERING LAD'
9390 PRINT USING A$y'PORT HUENEME, CALIFORNIA 93043'
9415 FOR N:l TO 3000 \ NEXT N
9420 60 TO 9500
9490 PRINT USING A't t' \ RETURN
9495 PRINT USING A$,'SSSSSSSSR5*5*5' \ RETURN
9500 REM EXPLANATION/ASSUMPTION PAGE 5555555
9510 GOSUD 5180
9520 PRINT *DO YOU WISH TO REVIEW THE PROGRAM EXPLANATION (YIN)'; \ INPUT D$57)
9530 IF D$(7)<'N' THEN CHAIN 'HEXPL.DAC'
9550 6O TO 900
10500 CHAIN 'MGRAPH.BAC'
32000 END
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,.
MEXPL, explanation program.

10 REM PRORAM 'STATMOOR' STATIC MOORING ANALYSIS
15 REM BY JAMES V. COX CODE L44 CEL
20 REM 26 AU6UST 1981
21 REM EXPLANATION PROGRAM $I$Ii$** $Ii$1551I$Iiiiiiiiiiiii$II$I
22 REM
23 REM
24 REM
25 COMMON F(19),T(6),C(II),M(5),U(3),D(3),A(5),V(4),H(3)
30 COMMON W(6r2),P(6,2),B(4,l)PDS(7),B$(1)
35 COMMON RhPI,ThDILI,SI,H1,BIHOEO,EhE2,MO,MiTO
50 GOSUB 5180
60 PRINT ' PROGRAM STATMOOR - STATIC MOORING ANALYSIS'

70 PRINT \ PRINI 'OVERVIEW' \ PRINT '------.

80 PRINT 'THIS PROGRAM CALCULATES THE EOUILIBRIUM CONDITION OF A SINGLE POINT MO'I ED'

90 PRINT 'SHIP ACTED UPON BY STEADY CURRENT, WAVE, AND WIND LOADS. THE LOADING CUPVES,'

100 PRINT 'WERE OBTAINED FROM A VARIETY OF SOURCES, AND NO DYNAMICS WERE INCLUDED.'
110 PRINT 'FOR FURTHER INFORMATION SEE REPORT TM44-82-.'
120 PRINT \ PRINT 'PROGRAM OPERATION' \ PRINT ' -----------------
130 PRINT 'THE PROGRAM IS WRITTEN IN A CONVERSATIONAL MODE, YOU MUST RESPOND TO'

140 PRINT 'QUESTIONS AND CHOICES. INPUT CONSIST OF TYPED DESCRIPTIONS, NUMERICAL,

150 PRINT 'VALUES, AND LETTERS.'
160 PRINT ' TYPED DESCRIPTIONS - AT ONE POINT IN THE PROGRAM YOU WILL BE ASKED TO'
170 PRINT 'DESCRIBE THE SHIP. FOR EXAMPLE YOU M0 TYPE 70 KDWT TANKER FOLLOUEI'
180 PRINT 'BY THE RETURN KEY.'
190 PRINT '$ NUMERICAL VALUES - THEY MUST BE TYPED IN WITH NO ALPHA CHARACTERS AND'
200 PRINT 'FOLLOWED BY THE RETURN KEY,'
210 PRINT '* LETTERS - AT SEVERAL POINTS THE PROGRAM ASK A QUESTION C*)NTAINING THE'

220 PRINT 'CHARACTERS (Y/N). IHIS MEANS YOU SHOULD ENTER Y FOR YES OF' N FOR Nj,'
230 PRINT 'FOLLOWED BY THE RETURN KEY.'
240 PRINT \ GOSUB 7230

250 GOSUB 5180
260 PRINT 'PROGRAM OPTIONS' \ PRINT '--------------

270 PRINT ' INPUT SECTIONS - YOU CAN ENTER ALL THE INFORMATIuO ABOUT THE VESSEL'
280 PRINT 'OR THE ENVIRONMENTAL LOADS.'
290 PRINT ' REVIEW/EDIT SECTIONS - YOU CAN REVIEW AND EDIT INDIvIDUAL VALUES OF THE'

300 PRINT 'INPUT FOR THE VESSEL OR THE ENVIRONMENAL LOADS.'

310 PRINT 'I CALCULATION SECTION - fALCULATES EQUILIBRIUM CON:I t ! IW .(IT OF TI PT'

315 PRINT 'FIND THE WORST CURRENT ANGLE) AND HOS A BRIEF VIDEIO OR ,RINTEF OLTP-T.'
320 PRINT '* TABULAR OUTPUT SECTION - iOU CAN OBTAIN VIDEO CR FRINTER OU'TFPT.'
330 PRINT 'I GRAPHIC OUTPU

T SECTION - PLOTS EOULIBRIUh CONDITIOn: OF SHIP A'1I '

340 PRINT 'WITH INCIDENT ANGLES OF ENVIRONMENTAL LOADS.'
350 PRINT 't EXPLANATION - YOU CAN USE ThE GRAPHICS DEMO TO CPEATE GRPAFHI: 01TPUT'

360 PRINT 'INDEPENDENT OF THE CALCULATED RESULTS.'
370 PRItNT \ PRINT 'ANGLE CONVENTION' \ PRINT ' -.... -
380 PRINT 'THERE ARE TWO ANGLE CONVENTIONS IN THE PROGRAr, *.fSOLT AD
300 PPINT 'I ABSOLUTE - THIS ANGLE IS ZERO AT TWELVE O'CLOCK i THE vlE ): , A): '

400 PRIkT 'COUNTERCLOCKWISE. IT IS USED TO ENTER THE [E'lR';CNMEN TAL LOA' DIPE'Pw-

410 PPINT 'AND OUTPUT THE SHIP AND HAWSER ANGLES.'
420 PRINT 'I LOCAL - THIS ANGLE IS RELATIVE TO THE VEESEL 1I'PECTIOt. HEAD UA"'"'
410 PRINT 'IS ZERO DEGREES AD THE ANGLE INCREASES COUNTELC. ISE VT VT 'Ar

440 PRINT 'CALCULATION OF LOADS AND OUTPUT IN THE FORCE TAFLE.'
450 GOSUP 7230
460 GOSUB 5180
47, PRINT 'LOCAL COORDINATE SYSTEM' \, PRINT a'--------------

480 PRINT 'ALL ENVIRONENTAL LOADS IN THE OUTPUT TABLE APE IN THE Lq0TL ;o0: YCTE.

490 PRINT ' X - FOSITIVE AT THE LOCAL ANGLE OF 180 DEGREES, TOWARZ THE STEY.'
500 PRINT ' Y - POSITIVE AT THE LOCAL ANGLE OF 270 DEGREES, TOWAFi1 ETAPWT.'
510 PRINT 'I M - POSITIVE COUNTERCLOCrISE.'
520 PRINT
530 PRINT 'GRAPHICS DEMO' , PRINT '.-----------

540 PRINT 'THE FOLLOWING DEMONSTRATION IS TO FAMILIARIZE TWE USER WITH THE ABSOLUTE'
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550 PRINT 'ANGLE CONVENTION. THE ANGLE ENTERED FOR THE ENVIRONMENTAL LOADS IS THE'
560 PRINT 'INCIDENT ANGLE. THESE LOADS ARE REPRESENTED AS FOLLOWS:'
565 PRINT 'C a CURRENT' \ PRINT 'D = WAVE DRIFT FORCE' \ PRINT 'W c NIND' \ PRINT
566 PRINT \ PRINT 'THE FIRST EXAtMPLE IS FOR ALL ANGLES AT ZERO DEGREES.'
567 PRINT 'ADDITIONAL EXAMIES WITH USER DEFINED ANGLES FOLLOW,' \ PRINT
570 GOSUD 7230
575 DISPLAY-CLEAR
580 B$(O)='6RAPIHICS' \ D$(I)='DENO' \ DS(7)='DEMO'
585 HO=I \ V(O);I \ V(1)21
650 CHAIN 'MGRAPHBAC'
5180 ERASETEXT('TEXT') \ K OCURSOR(1,1) \ RETURN
72O PRINT r'PRESS RETURN TO CONTINUE'; \ INPUT D(7) \ RETURN
32000 END
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MCALC, calculation program.

10 REM PROGRAM 'STATMOOR' STATIC MOORING ANALYSIS
15 REM 8Y JAMES V. COX CODE L44 CEL
20REM 26 AUGUST 19I
2! REM CALCULATION PROGRAM S$S8*$**#*$
212 REM
23 REM
24 REM
25 COMMON F(19),T(6)PC(1I)PM(5),U,3)PD(3)IAt5),V(4),H(3)
30 COMMON V(62)P(6i2)vD(4v1)9DS(7)r(1)
35 COMO RPPIthThDILItSIHIDI,HOPEOEI.E2,MOtMhTO
40 DEF FND(X)zX$180/PI \ FE CONVERSION FROM RAD TO DES.
43 DEF FNR(X)=XPI/180 ', REM CONVERSION FROM DE TO RAD
45 REM FOURIER COEF. DATA *S S$S*2S l Sv
50 DATA .*90,-,116P0'-.033
53 DATA -,012,-,090M4,.0032t.0109,.001!

55 REM DRIFT FORCE TRANSFORM DATA
57 REM FX LADA/L TRAtS
60 DATA 1,.65,.4,.2r
63 DATA 0Or.07,.06,0
65 REM FY KT TRANS

67 LATA .25,.75,.97P3
70 DATA O.Ohi.64P.Bh!I
73 REM h LANDAJL TRANS
75 DATA 1.4,.95,.6,.25
77 DATA 0,0,-.02,-.02,0
78 03z0 \ GOSUB 5180 \ PRINT 'DO YOU WISH TO FIND THE CURRENT DIRECTION (WITHIN 10 DEGREE'.' kkI,.'H PRODUCES'
79 PRINT 'MAXIMUM HAWSER LOAD QIN) '; \ INPUT 011
80 PRINT 'DO YOU WANT VIDEO OR PRINTED RESULTS ./Pl , '. INPUT 02$
81 02-0
82 IF 02f:'P' THEN 02=-i

83 OPEN 'LP:' FOR OUTPUT AS FILE I
84 60 TO 1600
95 PRINT 02,,,'CALCULATION OUTPUT"
96 L0' ---------- - -------------------------------------------------------------

87 PRINT #02,L \ PRINT $02, $O)' 'DS',Y \ PRINT #02,0 ' PRINT #02,
88 PRINT 02,'NAWSER LOAD HAWSER ANGLE SHIP ANGLE'
89 AI='#$#,f W LBS O#tt.t DEGO'ES tiftt DEGREES' \ RETU.,
95 PRINT 02PUSING AtPF(0)vT(6),E2 \ RETURN

100 REM FX CURRENT SUROUTINEt*:*tm* t
110 REM CONSIDER FORMFRICTIONAND PROPELLER DRAG
120 RES REF. DN-26 OTC ALTMAN
15 IF V(O)=O THEN 60 TO 11O
130 A=COS(B) \ R2=ABS(RI*A) \ f(1,075,(L06O(R2-2>
140 F(2)=F(Q)$A \ REM PROP
150 F(4)--F(3)A^3$C(1) \ REM FRIC
160 F(6):F(5)*A^35,1 \ REM FORM
170 F(7)zF(2)+F(4)+F(6)
180 RETURN
210 REM FOURIER SERIES COEF CALC'SS*$$*
210 C=O
220 FOR N0 TO 4 \ A=uN+1 ' CCt tbD)#SIN(A$D' \ NEXT N
230 RETURN
250 REM FY CURRENT SUBROUTINE*1$S*11*1$$SlD
260 D=O G 9 OS 200 \ REM DETERnI4ES 'YB)
270 C(3)C , Fte)=F(9i$C(3;
2M0 RETURN
350 RE. CURRENT SUBRC4JTINEt111$ t
360 DO \ GOSUB 200 \ REP DETERMINES C, B
z7O C(11)=C \, e(Q!=MQ3C:.1,?

38 RETURN
400 REM FX DRIFT SUBROUTI"EsE$is
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410 F(11)xF(l0)$CCS(B)9APS(COS(B))
420 RETURN
450 REM FY DRIFT SUBROUTINES$Si
460 F(13)=F (12)$SIN(D)M S(SINB)
470 RETURN
500 REM A DRIFT SUBROUTINEStS3$$$$* *
510 h(3)=M(2)*SlN(2tB)
520 RETURN
650 REM DEFINE THE EXCITATION AT CONSTANT h INTERVALS AND
655 REM INTERPOLATE THE TPAPSFER FUNCTION TO GET THE660 REM RESPONSE

670 REM USE F AS THE INSTANTANEOUS FREQUENCY VALUE,
680 U10
690 IF H0>25 THEN U=14
700 F-PI/U
710 0
720 (:2
730 D-PI/60
740 FOP 1=1 TO 60
759 Z=01/F^4
760 IF 2)5 THEN El.OOOOOE-,)6
770 IF Z>25 60 TO 790
780 EzAl/F'S*EXP(-Z)
790 IF F<=Uz,,N) GO TO 820
soO K=K+!
810 60 TO 790

830 R:E*A
840 B=B+RSD
850 IF F"2.6 60 TO 990
860 IF DrjPI/60 THEN F'F+D/2-D*2
870 REM MAKE NEW FREOJENCY INTERVAL v 40LI INTERVAL

880 IF D-PI/60 THEN D=ID4
890 F:F+D
900 NEXT I
910 RETURN
950 REM Fx WIND' SUBROUTINE tS~lU
960 REM DETERMINE SHAPE FUNCTIO,#

970 IF D(3)=0 THEN GO TO 1,50
80 REM DEFAULT DISTRIUITE[' SE

990 IF ABS(K).:=T;4 THENJ Z-AB(t'O/T.4.90

1000 IF ADStK)>Tt ) TH-EN
1010 REM CONVERT TO RADIANS
1020 Z=FNRi2.-

1030 A=(SIN(Z-S1 5Z,/1O,/.9
1040 SO TO 1100
1050 REM SINGLE DISTINCT ES

1060 IF ABS(K).--T(l) THEN Z=APS( .,'BT(A
1070 IF ABS(K)>T(4, "wEN -, S!N;.-r'4; -
1090 Z=FNR(Z'
1090 A=COS(Z)
1100 REM DETERMINE COEF. CXB OR CXS
11,10 IF AS(SKJ<T(4; THEN (7i=C,4)
1120 IF ABS(K)>T(4) T4E0. 7;
1130 F(15)F,14)tA$C(7)
1140 RETURN
1200 REM FY WINED SLRCUTINE$*** ***
1210 Z--FNP0,)
1220 A:(SINiZ)-SINi5*Z,/20,1 !-1/20)
1230 F(17"- )$A

1240 RETURN
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1300 REM H WIND SUBROUTINEU*t$S*****
1310 REM DETERMINE SHAPE FUNCTION
1320 IF ADS(K)<=T(5) THEN 0 TO 1770
1330 REM THETA>THETA Z
1335 Z--K-T(5) \ IF K<O THEN Zmr1+T(5)
1340 Z:Ztl80/(180-T(5))
1350 C(10)zC{9)
1360 GO TO 1400
1370 REM THETA<=THETA Z
1380 Z--K*190/T(5)
1390 C(10)--C(B)

1400 REM CONVERT TO PADIANS
1410 Z=FNR(Z)
1420 N(5)sM(4)$C(10)*SIN(Z)
1430 RETURN
1435 FOR 05.0 TO 350 STEP 10 \ d(1-5 \ GO TO 1620
1440 IF U(I)=0 THEN 60SUB 5180
1441 IF U(1)20 THEN G0)1B 85
1442 PRINT 402,'CURRENT ANGLE 'UI)
1444 60SUB 95 \ PRINT 402,
1446 IF F(O)<03 THEN GO TO 1450 J
1448 03aF(O) \ 04%U'1)
1450 NEXT 05
1452 O1S='LAST' \ U()04 \ 60 TO 1620
1460 M0U1 95 \ C'OSUD 95 \ SGSUB 7230 \ DS(7)='N' \ 60 TO 1984
1500 REM CALCULATION OF SUMl )*** *$*S
1503 IF E1>360 THEN El l-360
1504 IF EO>=360 THEN EO.E0-360
1505 FOR N=1 TO 3 \, 1 H)=U(N)-E1 \ NE).T N

1510 B=FNR(T(1))
1515 OSU3 250 \ REM FY C
1520 GOSUB 350 \ REM M C
1525 3=FNR(T(2))
1530 GOS11 450 \ REM FY D
1535 605U3 500 \ REM H D
1540 KcT(Z1
1545 IF T(3)>)10 THE4 K4-360
1547 IF T(3)<-10 T4EN K-- 3e0
1550 609 1200 \ ,REM FY U
1555 60SUB 1300 \ REM h W
1560 REM SUM MOMENTS
1565 Nlu (O)+N(3)+M(5)+Li/21tF()+ (1,3)+F(17))
1570 RETURN
1560 RE SECTION OF INTERP. LOOP IF SOLUTION IS HIT EXACTLY
1565 Zlr4 \ GO TO 1850
1600 REM CALCULATION SECTIONt$szisflWSn:84
1610 REM PRELOOP SECTION
1615 6091 2000 \ REM CALC IlIT SU :UTINE
1617 IF O1'Y' THEN C TO 1435
1620 Ilu4O \ REM ANGLE IIKR'NT
1630 E19O
1640 O9UB 130 \ REM ENTER HERE FOR CE OD SOLUTIi.
1645 REM LOOP SECTION
1650 EOEI
1660 1Q41
1670 E1zE1t
168 mU 1500
1690 D1oSI
1700 IF 0>0 THEN 60 TO 1650 \ REM CONTINUE INCREMENT
1710 IF <O THEN 60 TO 1790 REN STABLE OP URIAKLE SOLUTION
1720 REM 10
1730 IF KM 90 TO 17g0
1740 IF M10 00 TO 1760
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1750 IF Ml<O THEN GO TO 1770
1755 60 TO 1650 \ REM UNSTABLE
1760 IF O>0 THEN GO TO 1780
1765 60 TO 1650 \ REM UNSTABLE
1770 E2=EO \ GO TO 1860 \ REM SKIP ZERO PROCESS
1780 E2:E1 \ 6E TO 1860 \ REM SKIP ZERO PROCESS
1790 IF XO0N1 60 TO 1650 \ REM UNSTABLE
1900 REM OTHERWISE WE HAVE SOLUTION ENVELOPE
1805 REM CONVERGE ON SOLUTION WITHIN ENVELOPE
1810 REN SET ACCURACY TO BETTER THAN I IEGREE, 4 LOOPS
1915 E2-E1 \ 2=I
1820 FOR Zi=1 TO 4 \ E1:E0+(E2-E0)* M/(M0-M2)
1830 60SU 1500
1935 IF N110 THEN 60 TO 1580 \ REM SOLUTION AT El
1840 IF 01>0 THEN EO=EI
1842 IF M1)O THEN -O=Ml
1845 IF M1<0 THEN E2=-E1
1847 IF t1<0 THEN M2=hil
1850 NEXT Zi
1855 E2El \ REM SHIP AK6LEE2
1860 FOR N14 TO 3 \ T(N)--U(N)-E2
1861 IF T(N)<0 THEN T(N):T(N)4360
1862 NEXT N
1865 B=-FNR(T(1)I
1870 GOSU. 100 \ REM FX C
1875 GOJIB .750 \ REM FY C
1878 GOS11 350 \ REM h C
1880 3=FNR(T(2))
1885 GOSUI 400 \ RE, FX D
1890 GOSUB 450 \ REM FY El

1993 OSUB 500 \ REM M D
1895 K:T(3)
1900 IF T(3)>180 THEN K=Ti3i-360
1905 60SU 950 \ REM FX W
1910 6OSUJ 1200 REfl FY W

1913 GOS1 1300 \ REM N W
1915 F(18)=-(F(7)+F(11)+F(15)) REM FX HAUSER
1920 F(19):-(F(8)+F(13)+F(17)) \ REM FY HNSER
1923 REM DETERMINAE HA SER ANGLE
1925 IF F(19)--O THEN 60 O 1990
1930 T(6):ATN(F(19)/F(18))
1940 IF F(18)>O THEN T(VvT(6)+P
1950 T(6)=FND(T(6))+E2
195 IF T(6)360 THEN 7(6)cTt6.-36
1960 IF T(6)<O THEN T(6)zf(6)+360
1970 F(O). W (F(18)^2+F(19)"2)

1972 IF OI='Y' THEN 60 TO 1440

1973 IF OIS LAST' THEN 5O TO 1460
1974 IF DS(7)z'Y' THEN 60 TO 1980
19759 05U 5190
I M em91 85 \ GOSJ 95
1983 PRINT \ PRINT \ PRINT 'DO YYJ N1S1 TO LOOK FOR AOTHER STALE SOLUTION (Y/"); \ INPUT D6(7)
194 IF DS(7)oY' THEN CHAIN 'MOR.WA' LINE 9000
1985 EI,(INT(E2/30)tI)$30 \ IF E1-360 THEN ElsO
1996 60 TO 1640
1990 IF F(19)>10 THEN T(6)1.5PI
1993 IF F(19)<0 THEN T(6)-.5PI
199 0 TO 1960
2000 REM CAUULATIN INITIALIZATION
2010 SECTION 1... UASED ON SHIP TYPE SETS PROPERTIES
2015 MEN E6. PROP A AINMOENT CUIE ETC.
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202 REM SET FLAB FOR X - CLUENT SHAPE FUNCTION
2030 D(3):z
2040 IF D$(3)='S' THEN D(3)=O
2050 REM ASSIGN WIND MOMENT AND FX CURVE VALUES,
2060 K=D(1)
2070 IF K5 THEN 60SUP 2480

2060 ON K GOU 230092340,2370,2400P2425,24!5
2090 RD PROPELLER AREA CALCS$$$t$***$
2100 ON D() GOSUB 2240,2250,2260i2270,290
2110 A(0)=LtSDI/N \ Pt=1
2120 (1)zA(0)/(1.062-.229*P1)
2130 REM SPECTRUM CHOICE
2140 IF D$(6)='Y' THEN GOSUB 2220
2150 IF DS(6)=N' THEN GOSUB 2230
2160 60 TO 250
2220 REM BRETSCHNEIDER WIND UAVE MODEL
2222 IF TO-O THEN GO 12229
2225 AI=262.51H0^2/TO^4 \ 01=1050/TO^4

2228 RETURN
2229 01=9.90000E+33 \ RETURN
2230 REM PIERSON MOSKOWITZ WIND WAVE iIOIrE,
2233 IF HO-O THEN GO TO 2237
2235 A1--84 \ O1=i3.56/H0^2 \ RETURN
2237 AI=B,4 \ O1=9.9)OOOE+33 \ RETUPN
2240 N=125 \ REM CARRIER APEA RAIIt "AR)
2243 IF LISB1<400000 THEN N=280

2246 RETURN
2250 N=160 \ RETURN \ REM CRUISER AR
2260 N-100 \ REM DESTROYER AR
2263 IF LI*B1<z12000 THEN N=210
2266 RETURN
2270 N=240 \ RETURN \ REM CARGO AR
2280 N=-270 \ RETURN \ REM TANKER AR
2290 IF D$(5):'Nl THEN RETURN \ REM CLUTTERED DEC ADDER
2295 C(4)=C(4)+.08 \ C(61=C(6)+.08 \ RETU4N
2300 T(4)=120 \ C(4)=.4 \ C;6)=.4 \ REf FX £haRRIER

2310 T(5)=90 \ C(8).O71 ?\ Ck9)=.071 '., REM M
2315 IF D(1)=5 THEN C(4)=.7 \ REM BAL TANKER CHANGES
2317 IF D(1)--5 THEN C(6)T.6
2320 RETURN
2330 T(4)=110 \ C(4)=.7 \ C(6):,B \ RETURN \ REM F.

2340 GOSUB 2130 \ REM FA CRUISER
2350 T(5)=90 \ C(8):.056 \ C(9)=.0o3 \ RE M
2360 RETURN
2370 BOSUB 2330 \ REM FX DESTROYER
2390 T(5)=110 \ C(8)=.123 \ C(9)=.01B \ REM M
2390 RETURN
2400 F=D(2) \ REM CARGO
2410 IF D$(3):'D' THEN F=3 , REM DISTRIBUTED -CENTERED
2415 GOSUB 2455
2420 C(4)=.7 \ C(6):.b \ GOSUB 2290 \ RETURN
2425 F=D(2) \ GOSUB 2455 \ RVM TAtlER
2430 C(4)=.7 \ C(6)=., \ GOSUB 2200 , RETURN

2435 T(4)!100 \ C4):.E \ C(6):.h -. 50SU? 2290 \ REM F \ REM Cl TANEP
2440 T(5)%90 \ C(B):.065 ', C(9):.077 , REM M
2445 RETURN
2455 ON F GO TO 2460,2465,2470,247t,2477 \ REM COEF AS SS L11O AT ES .CA

2460 T(4):I00 \ T(5):?5 \ C(S):.025 C(9)=.l1 \ PEURN \ REM STERN
2465 T(4)=100 \ T(5)=80 \ C(8':.029 .C.9):.09 \ RETURN ,REh 6S AFT

2470 T(4)'90 \ T(5)r90 \ C(8)c.04 , C(9)t.07 \ RETUR.4 \ PEM ON MS
2475 T(4)40 \ T(5)=105 \ C(B)=.054 % C(9)-.034 ' RElURN \ RM FORWAD ME
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2477 T(4):75 \ T(5).110 \ C(8)=.12 \ C(9)=o018 \ RETURN \ REM DOW SS
2480 REM TANKER SUBROUTINE TO SET ASSUMPTION GROUP $$$**$$$*$$$$$ f$$U$

2485 IF D(I)='Y' THEN K=6
2490 IF DS(2)='N' THEN K=l
2495 RETURN
2500 REM CALCULATION INITILIZATION
2510 REM SECTION 2 PRELIMINARY CALC'S PRIOR TO LOOPS
2520 REM CURRENT *$$$$$$S$)$$
330 REM FX €$$$$*$$$€$*US****$1

2540 C(0)=1 \ Y1=140000E-05 \ R0=1,9876
250 A=,5*(1,6835tV(0))'2$RO \ REM 1/'2 RO V'2
2560 F(I)=A$A(1)tC(0) \ REh PROP
2570 S1:1.7$TlLl+35$D1/TI
2580 F(3)=ASSI \ REM FRIC
2590 RIsl°6835*V(3)*L1/Vl \ REM REYNOLDS 9/O F (TETA)
2600 F(5)=A$TtBl %, REM FORM
2610 REM FY $$$$1 #$$$$

2620 C(2)=1+1/((HI/T1)'2-1)
2630 F(9)A*LI*TI*C(2)
2640 REM H U**$tlu*$**
2650 M(Q)=F(9)tL1 \ RESTORE
2660 FOR D=O TO 1
2670 FOR C=O TO 4 \ READ D(C,D) \ NEXT C \ NEXT D
2680 REM WAVE DRIFT t#**$ l 3Zf l$*t***** $t
2690 REM READ IN TRANSFER FUNCTIONS
2700 FOR 1)=0 TO 2 \ -\ PEM R=F l=FY 20M
2710 FOR C=2 TO N
2720 READ W(CD) \ NEXT C
2730 FOR Cz1 TO N
2740 READ P(CvD) \ NEXT C
2750 g(1 D)1l,00000E-03
2760 REM EXTEND END POINT
2770 W(N+ID)tl2
2780 P(N+ID)-PiN!D)
2790 NEXT D

2900 REM CONVERT LAMBA/L VALUIES TO U

2810 FOR i=0 TO 2 STEP
2920 FOR Cz2 TO N
2830 U(C,D)=SOR(3222PI/L, )
2840 NEXT C \ NEXT D
2850 REM CONVERT KI LUES TO W
2960 FOR C=2 TO N
2970 (C,1)=SO(32.2U C,;/I!
2880 NEXT C
2890 REM NOW ALL TRANS FUOCTIN-- ARE 14 THE W El, AIN

2900 REM CALCULATE DRIFT FCP.SES W/O FUlIPrC1ION) $$$t**
2910 C=32.2*ROSL1
2920 REM FX DIFT$$$I$$ $$$ **
2930 N=O \ GOSUP 650 \ REI SPEC X TRANS
2940 F(IO)zC*B
2950 REM FY DRIFT $)$$$*88!$$$$l$8
2960 1-l \ 6OSUB 650 \ REM SPEC X TRANS
2970 F(12)--C
2980 REM M DRIFT *$***W*~$$**S*
2990 *2 \ GOSU 650~
3000 M(2)uCSD*L1
3010 REM CALCULATE WIND FORCES W/O F(DIRECTION)**I$$$$$

3020 V(4)r(33/Nl1))"i1/7)$V(l
3030 R2*2.40000E-03
3040 Az.5$R2*(V(4)*1.6 35"12.
3050 RD FX WIND $ It I

31



3060 F(14)=A*A(5)
3070 REIN FY MIND S St *

300 C(2)*7/8*(H(2)/33A(1)+~(~*()/A2+()

3110 F(16)zA$(A(2)+A(3))$C(5)
3120 REN IN WIND *******n*
3130 N(4)=:*(A(2)+A(3))$L1
3140 RETURN
5190 ERASE-TEXT('TEXT') \ MOVE-CURSOR(1,1.) \ RETURN
7230 PRINT \PRINT \PRINT \PRINT WI'FRESS RETURN TO CONTINUE';\ INPUT D$(7) \RETURN
32000 END
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MOUT, tabular output program.
10 REM PR0RM ISTATMWR' STATIC MOORING ANALYSIS
15 REM BY JAMES V. COX CODE L44 CEL
20 REM 26 AUGUST 1981
21 REM OUTPUT PROGRAM $$$$$ *Sl1t$$*$$$$$$$$$$$$$$$$$$ $
22REM
23 REI
24RE
25 COM F(19),T(6),C(11),N(5) U(3) D(3),A(5) ,V(4),H(3)
30 COMM W(6,2),P(6,2),B(4,1),D$(7),tB(I)
35 COON RtPITIDILISliN1rBItHOEOrEIE2MPvIM1,TO
40 60 TO 8200
5180 ERASE-TEXT('TEXT') \ MOVL.CURSOR(lit) \ RETURN
7230 PRINT \ PRINT \ PRINT P'PRESS RETURN TO CONTINUE.'; \ INPUT D$0(7) \ RETURN
7250 REM FORE OUTPUT TABLE $$$5$$tl*$$$€$¢S$$$¢t$¢ $t¢$$$S$$€€*$$$
7252 ASz"LLLLLLL 'LLLLLLLL #10,405. 5*55,ttt, 95*5,5*5,555. 5*5t.5t'
7255 PRINT #B,'ENVIRONMENTAL FORCES RELATIVE TO VESSEL AT EOUILIBRIUM'
7257 PRINT Or ...............................---------------------- LOCAL'
7260 PRINT B,' FX LBS FY LBS M FT-LBS ANGLE (DEGREES)'
7270 PRINT B,
7280 PRINT #SUSING AS,'CURRENT','FRICTION',F(4)
7290 PRINT $O
7300 PRINT 8ipUSING AS,' ','FORi'PF(6)PF(),N(O)
7310 PRINT 90,
7320 PRINT OBPUSING ASP' '9'PROP',F(2)
7330 PRINT #Or
7333 PRINT *BUSING ASP' 'P'TOTAL'yF(7)rF(8)th(0)PT(1)
7335 PRINT 90,
7340 PRINT OrUSING A$ 'AVES'' (MEAN)' F(11),F(13),g(3),T(2)
7350 PRINT 5O
730 PRINT B,USING AS,'WIND',' ',F(15),F(17),M(5),T(3)
7370 PRINT SB, \ RETURN
7380 REM COEF OUTPUT TABLE =1$$$$1$$$$$$$t$$t$$$$$$$$$$€$$$$$$$$$$$t$$*$
7385 AS:"LLLLLLL 'LLLLLLLL #.40 .tt 505. 1.01'L #.t0'L #455 Ott.'
7390 PRINT ,'COEFFICIENT MAXIMUMS'
7395 PRINT ' -------------------
7400 PRINT #B,' CXB CXS THETAZ CY CMB CMS THETAM'
7410 PRINT 0r
7420 PRINT SBUSING ASt'WIND'P' 'iC(4)yC(6)PT(4),C(5),' ',C(S),' ',C(9),T(5)
7430 PRINT #0,
7440 PRINT SB,USING AS,'CURRENT','FRICTION',C(I),C(1)
7450 PRINT 50,
7460 PRINT *BtUSING AS,' ','FORM',,1.tOC(3),'$',C(11),'$'
7470 PRINT OP
7490 PRINT SBUSING AS,' ','PROP',C(O),C(O)
7490 PRINT OB,
7500 A='= - INCLUDES ANGLE FUNCTION. DEPTH/DRAFT FACTOR = .tt'
7505 PRINT *ByUSING ASC(2)
7510 PRINT 0r \ RETURN
7520 REM RESULTS OUTPUT $$$$$$$$$$15$$$$$$$$$$1$$$$$$$$$$$$$$$$$$$$$$$$$$$$
7530 PRINT SB,'STATIC DESIGN RESULTS'
7535 PRINT #B,' ------------------
7540 PRINT *O,
7550 PRINT SOv'NAWSER LOAD HAWSER ANLE SHIP ANGLE'
7560 A='S#S~rSS, LBS 141 DEGREES ###I.# DEGREES'
7565 PRINT SD.USING ASF(0)PT(6)PE2

7570 RETURN
900 REM VIDIO OUTPUT CONTROL ROUTINE 3$$S1*t$SItIlSit**SSS*S*1 $S** $*SS$
8010 GOSUD 5190 \ REM CLEARS SCREEN
9020 PRINT ,,'IEO OUTPUT'
8025 OR0 \ REM TERMINAL DEVICE NUIMBER
8030 PRINT L$ \ PRINT B(0)' 'BS(1) \ PRINT LS \ PRINT
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9040 m 7380 \ REM COEF
800 60SUB 7230
9055 GO 5190
9060 605U1 7250 \ REM FORCE
8070 60SU3 7230
8075 6OSU 5190
8080 GOSUB 7520 \ REM RESULTS
8090 60SUB 7230
09 RETURN
8200 REM OUTPUT FROM MASTER MENU $$$$$t5 St5111151115515551S$ 1
8210 GOSUD 5180
8220 PRINT 'VIDEO OR PRINTER OUTPUT (V/P)'; \ INPUT D$(7)
8n LS$--- .- .---- .-.-------------------------- ---------------------------------------------

8230 IF DS(7)='V' THEN GOSUB 8000
8240 IF D$(7)=lP' THEN 60SUB 9000
8250 CHAIN 'MOOR.BAC' LINE 9000

8260 REM VESSEL OUTPUT $$$$ $$ $$U $$$$$
8270 PRINT fir'VESSEL INPUT'
8280 PRINT #D' ------------
8290 PRINT iB,'VESSEL GROUP. 'D(0)
8300 IF D(1)=4 THEN GOSUB 8400 \ REM CARGO SUBJECTIVE INPUT
8310 IF D(1)=5 THEN 60SUB 8450 \ REM TANKER SUBJECTIVE INPUT
8315 PRINT #3,
8320 PRINT #8t'DISPLACEMENT WATERLINE LENGTH BEAM DRAFT'

8325 A$:'**t,*tt LONG TONS ##.t# FT ttt.tt FT 0. ## FT'
8330 PRINT *SUSING ASPDI,L1,BTI
9340 PRINT DI
8350 PRINT #B,'0IND AREA INPUT (AREAS IN SQUARE FEET)'
8355 PRINT t*,'END HULL SIDE SUPERSTRUCTURE SIDE'
96 A$='5,# 01#0 ##,###'
SWt6 PRINT #BUSIMG A$,A(5),A(2),A(3)
8370 PRINT $8,'MAX HEIGHT ABOVE HULL SUPERSTRUCTURE'

8390 A$='WATER LINE ###.#t FT *ttt FT'
8385 PRINT SBUSING A$,H(2),H(3)
9390 RETURN
8400 REM CARGO
8405 PRINT S8,'SUPERSTRUCTURE TYPE LOCATION CLUTTERED DECKS'

8410 AS:' 'LL 'LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 'L'
8420 PRINT $B,USING ASvD(3)tD$(4)trD(5)
9430 RETURN
8450 REM TANNER
8460 PRINT 5B,'CI TANKER FULLY BALLASTED SUPERSTRUCTURE LOCATION CUJTTERED DECK'
8470 A$'"L 'L 'LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 'L'

8490 PRINT SPUSING A$,D$(1)D$2),DS4)tD$(5)
8490 RETURN
8600 REM ENVIRONMENTAL OUTPUT

8610 PRINT 5B,'ENVIRONMNTAL INPUT'
8620 PRINT t' ---.... ..... ........
9630 PRINT $B,'CURRENT SPEED INCIDENT ANGLE WATER DEPTH'
8640 AS=' 0t KNOh t5.t1 DEGREES ft*5, FT'
9650 PRINT #ByUSING A$,V()iU(1),HI
6660 PRINT #Do
8670 PRINT $Bv'VA SIGNIFICAT HEIGHT PERIOD KNOWN SIGNIFICANT PERIOD INCIDENT ANGLE'

9690 A=* 0A, FT 'LLL *$#,*# SEC. #$.lt DEGREES'
8 PRINT *BU9IN6 AtH0?DS(6),T0,U(2)
860 PRINT #B,
8700 PRINT *i'UIND SPEED INCIDENT ANGLE'

9710 AS' M3tt KNOTS AT 05.0 FT AIOVE THE WATER 0.0 XLGREES'
8720 PRINT l,USING ASV(1iH(1),U(3)
8730 RETURN
9000 REM PRINTER OUTPUT CONTROL ROUTINE $$55l**SS *S*S$ SS5$**t*$$*)
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9005 OPEN 'LP:' FO OUTPUT AS FILE I

9007 =-1 \ RM PRINTER DEVICE NUMBER
9010 PRINT #lr'PROGRAM STATMOOR - STATIC MORING ANALYSIS'
9030 PRINT IDAT$' 'CLK$
9040 PRINT I1
9053 PRINT *1,3$(0)' '%5(1)
9056 PRINT #I,L$
9060 PRINT 41,TA35;'USER INPUT'
9070 PRINT *I,L$
9080 GOSUB 8260 \ REM VESSEL INPUT

9085 PRINT Ili
9090 GOSUB 8600 \ REM ENVIRONMENTAL INPUT
9095 PRINT $IL$
9100 PRINT #1,TAB(35);'OUTPUT'
9110 PRINT tlL$
9120 GOSUB 7380 \ REM COEF
9130 PRINT t11
9140 GOSUB 7250 \ REM FORCE
9150 PRINT #1,
9160 GOSUB 7520 \ REM FORCE
9200 RETURN
32000 END
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MGRAPH, graphic display program.

10 REM PROGRAM 'STATKOOR' STATIC MOORING ANALYSIS
15 REM BY JAMES V. COX CODE L44 CEL

20 REM 26 AUGUST 1981
21 REM GRAPHICS OUTPUT PROGRAM I1f*RIt1S*Ifh~l
22 REM
23 REM
24 REM
25 COMMiO F(19),T(6),C(11)iM(5),U(3),D(3),A(5),V(4),H(3)
30 COMMON W(6,2hiP(6,2)tD(4,1),DS(7)PDt(1)
35 COMM R1,P~vTlD1,L1,S1,iD1,lHOrEOEIFE2,MOMIT0
10000 DIM X(19)iY(19)tX2(14)9Y2(14)
10010 DEF FNR(X)=XSPI/180
10020 REM DEFINE SHAPES S*#f*
10030 REM SHIP-HAWSER
10040 FOR N=1 TO 6 \ X(N)=2,5$(N-1) \ X(15-N)=-X(t4)
10050 Y(N):-XIN)^2/6 \ Y(15-N)tY(N) \ NEXT N
10060 X(7)=X(6) \ X(8)=X(9) \ Y(7)=-100 \ Y(81:Y(7)
10070 V(04- Y(O)=60
10073 X(18)=0 Y(18)=20
10076 X(19)=0 Y(19)=40

10080 REM ARROW
10170 REM LADLE COORDINATES
10180 FOR N=15 TO 17 \ X(N)=0 \ NEXT N

10220 REM ROTATE SHIP
10230 T=FNR(E2)
10240 FOR M=1 TO 14 \ 6 OSU 8 10600 \ NEXT N
10250 REM G RAP H SHIP AND HAWSER
10260 WI1MO(-250-160t250,160i0)
10265 REGION( 'FLLL'w2)
10270 CRAPH('-RIDLIES',7,X2(1),Y2(1),1)
10275 6RAP(-GRtfIMJS7X21),Y2f),p'2) 

4

10277 TFIS(T(6))
10293 #489 \ 690 10650 \ POINT(#XY)
10297 NE19 \ 9SU 10650\ PO1NTt'XPY)
10296 Nz0 \ 9661 1060 \ MOIT(PX2(0)PY2(0))
10290 P$4VS0)+' *+"(I)
1030 LMEL(,PS)
10330 No AD LADLS To WVA
10335 IF Vt0)v01lEN00TO 10365
1o034 s \ T~IS(u(1)) \ IOU6310650
10350 NM-..L1T(I,1tY)

10365 IF HM. 7W0 00 TO 1036
1037 NW.TOJ.EXT10X,4XY)
103w N~fT(fXYe7?
10315 IF V(1)90 110 90 10 10420
10390 1.17 \ IP13(0(3)) \ Ow96 1040
100 W..T..1XT(XtYPRtY)
10410 KTQET(XY*W)
104201 FEN O LADLE
10430 W..1L.TE2T(0,5iXtY)
10440 HTEXTCXvYv*')
1040 W-7TD.EMT-160P04X,1)
10460 HTEXT(,XY,9)
10470 MVJ0TEXT(0-55XrY2
10475 HTEXT6pXtr18')
10460 MW30..TEXTC15590vXqY)
10490 NTr1EX(PXPYvS270') 3
10500 FOR NI TO 5 \PRINT NEXTN 3



10505 IF fl(7)'E.*MO' THEN 60 TO 10675
10510 PRINT 'PRESS RETURN TO CONTINUE.'; \ INPUT DS(7)
10515 ERASE.GRAPH(t,,O)
10520 C)MIN 'NOORBAC' LINE 9000
10600 REM ROTATION ROUTINE
10610 X2(N)=X(N)$COS(T)+Y(N)$-SIN(T)
10620 Y2(N)zX(N)*SIN(T)+Y(N)$COS(T)
10630 RETURN
10650 X:X(N)$COS(T) Y(N)S-SIN(T)
10660 Y:X(N)$SIN(T)Y(N)$COS(T)
10670 RETURN
10675 REM DEMO OPTION
10680 PRINT IIOULD YOU LIKE TO RUN ANOTHER EXAhPLE (Y/N)'; \ INPUT D$(7)
10690 IF DS(7)='N' THEN GO TO 10515
10700 DS(7)z'DENO' \ GOSUB 10800 \ 60 TO 10220
10000 REM INPUT
10805 PRINT 'INCIDENT CURRENT ANGLE IN DEGREES ; \ INPUT U(1)
10810 PRINT 'INCIDENT WAVE ANGLE IN DEGREES ; \ INPUT U(2)
10620 PRINT 'INCIDENT WIND ANGLE IN DEGREES =; \ INPUT U(3)
10830 PRINT 'VESSEL 4NGLE IN DEGREES = '; \ INPUT E2
10840 PRINT 'HAWSER ANGLE IN DEGREES z '; \ INPUT T(6)
10845 ERASE-TEXT
10850 RETURN
32000 END
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h DISTRIBUTION LIST

AFB CESCII. Wright -Patterson
AR( TICSUBLAB Code 54. San Diego. CA
ARMY BMDSC-RE (H McClellan) Huntsville AL
ARMY COASTAL. ENGR RSCH CEN Fort Belvoir VA. R. Jachowski. Fort Belvoir VA
ARMY COE Philadelphia Dist (LIBRARY) Philadelphia, PA
ARMY CORPS OF ENGINEERS MRD-Eng. Div.. Omaha NE: Seattle Dist. Library. Seattle WA
ARMY CRREL A. Kovacs. Hanover NHW Librarv. Hanover NH
ARMY DARCOM (ode DRCMM-CS Alexandria VA
ARMY ENG WATERWAYS EXP STA Library. Vicksburg MS
ARMY ENGR Disr. Library, Portland OR
ARMY ENVIRON. HYGIENE AGCY HSE-EW Water Qual Eng Div Aberdeen Prov' Grnd MI)
ARMY MATERIALS & MECHANICS RESEARCH CENTER Dr. Lenoe. Watertown MA
ARMY TRANSPORTATION SCHOOL Code ATSPO CD-TE Fort Eustis. VA
ASST SECRETARY OF THE NAVY Spec. Assist Submarines. Washington DC
BUREAU OF RECLAMATION Code 1512 (C. Selander) Denver CO
CNM MAT-0718. Washington, DC; NMAT - 04-4, Washington DC
CNO Code NOP-964. Washington DC: Code OP 323. Washington DC; Code OPNAXI 09B24 (H); Code OPNAV

22. Wash DC; Code OPNAV 23. Wash DC; OP-23 (Capt J.H. Howland) Washinton, DC; 0P987J.
Washington, DC

COMNAVBEACHPHIBREFTRAGRU ONE San Diego CA
COMSUBDEVGRUONE Operations Offr. San Diego, CA
DEFENSE INTELLIGENCE AGENCY DB-4C1 Washington DC
DEFFUELSUPPCEN DFSC-OWE, Alexandria VA
DTIC Defense Technical Info Ctr/Alexandria. VA
HCU ONE CO. Bishops Point. HI
LIBRARY OF CONGRESS Washington. DC (Sciences & Tech Div)
MCAS Facil. Engr. Div. Cherry Point NC
MILITARY SEALIFTF COMMAND Washington DC
NAF PWO. Atsugi Japan
NALF OINC, San Diego, CA
NARF Equipment Engineering Division (Code 61000), Pensacola. FL
NAS Dir. Util. Div., Bermuda; PWD - Engr Div. Oak Harbor. WA; PWD Maint. Div.. New Orleans. Belle

Chasse LA; PWD. Code 1821H (Pfankuch) Miramar, SD CA; PWO Belle Chasse, LA: PWO Key West FL;
PWO. Glenview IL; SCE Norfolk. VA

NATL BUREAU OF STANDARDS Kovacs. Washington. D.C.
NATL RESEARCH COUNCIL Naval Studies Board, Washington DC
NAVACT PWO. London UK
NAVAEROSPREGMEDCEN SCE, Pensacola FL
NAVAIRDEVCEN Code 813. Warminster PA
NAVCOASTSYSCEN CO, Panama City FL; Code 715 (J Quirk) Panama City, FL; Code 715 (J. Mittleman)

Panama City. FL: Library Panama City. FL; PWO Panama City. FL
NAVCOMMAREAMSTRSTA SCE Unit I Naples Italy
NAVCOMMSTA Code 401 Nea Makri. Greece PWD - Maint Control Div. Diego Garcia Is.: PWO. Exmouth.

Australia
NAVEDTRAPRODEVCEN Technical Library. Pensacola, FL
NAVELEXSYSCOM Code PME 124-61. Washington. DC; PME 124-612. Wash DC
NAVEODTECHCEN Code 605. Indian Head MD
NAVFAC PWO Centerville Bch, Ferndale CA
NAVFACENGCOM Code 013T (Essoglou) Alexandria. VA; Code 043 Alexandria. VA: Code 044 Alexandria.

VA: Code 4S43 (D. Potter) Alexandria. VA; Code 0453C, Alexandria. VA: CFde 04AI Alexandria. VA;
Code 100 Alexandria. VA: Code 100)2B (J. Leimanis) Alexandria. VA: Code 1113. Alexandria. VA:
Morrison Yap. Caroline Is.: ROICC Code 495 Portsmouth VA

NAVFACENGCOM - CHES DIV. Code 407 (D Scheesele) Washington. DC: Code EPO.IC Washington DC:
FPO-I Washington, DC: FPO.1EA5 Washington DC

NAVFACENOiCOM L AN r DIV. Fur. BR Deputy Dir. Naple% Italy: RDT&ELO 102A. Norfolk. VA
NAVFACEN(.rtM -NORTH DIV. (Boretsky) Philadelphia. PA; CO: Code 04 Philadelphia. PA: Code 1028.

RDT&ELO. Philadelphia PA: ROICC. Contracts. Crane IN
NAVFACENGCOM - PAC DIV. CODE 09P PEARL HARBOR HI: Code 402. RE .. Ptearl Harbor HI;

Commander. Pearl Harbor. HI
NAVFACENGCOM .SOUTH DIV. Code 90, RDT&ELO, Charleston SC
NAVFACENG(:OM -WEST DIV. Code 04B San Bruno, CA; 09P/20 San Bruno. CA; RDI&ELO Code 2011

San Bruno. CA
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NAVFACENGCOM CONTRACT Eng Div dir, Southwest Pac. Manila. PI; OICC, Southwest Pac, Manila. PI;
OICC'ROICC. Balboa Panama Canal; ROICC. NAS, Corpus Christi, TX

NAVOCEANO Library Bay St. Louis. MS
NAVOCEANSYSCEN Code 4473 Bayside Library, San Diego, CA; Code 4473B (Tech Lib) San Diego. CA;

Code 52 (H. Talkington) San Diego CA; Code 5204 (J. Stachiw), San Diego, CA; Code 5214 (H. Wheeler).
San Diego CA. Code 5221 (R.Jones) San Diego Ca; Code 5311 (Bachman) San Diego, CA; Hawaii Lab (R
Yumori) Kailua, HI; Hi Lab Tech Lib Kailua HI

NAVPGSCOL C. Morers Monterey CA; E. Thornton, Monterey CA
NAVPHIBASE CO, ACB 2 Norfolk, VA; COMNAVBEACHGRU TWO Norfolk VA; Code S3T, Norfolk VA;

Harbor Clearance Unit Two. Little Creek. VA; SCE Coronado, SD,CA
NAVREGMEDCEN SCE (D. Kaye)
NAVSEASYSCOM Code PMS 395 A 3, Washington. DC: Code SEA OOC Washington, DC
NAVSHIPREPFAC Library, Guam; SCE Subic Bay
NAVSHIPYD Bremerton, WA (Carr Inlet Acoustic Range): Code 202.4. Long Beach CA; Code 440

Portsmouth NH; Code 440, Puget Sound, Bremerton WA: Tech Library. Vallejo, CA
NAVSTA CO Roosevelt Roads P.R. Puerto Rico; Dir Engr Div, PWD, Mayport FL; PWD (LTJG.P.M.

Motolenich), Puerto Rico; PWO, Keflavik Iceland: PWO, Mayport FL; SCE, Guam; SCE, Suhic Bay, R.P.;
Security Offr, San Francisco, CA

NAVTECHTRACEN SCE, Pensacola FL
NAVWPNCEN Code 3803 China Lake, CA
NAVWPNSTA Code 092, Colts Neck NJ
NAVWPNSTA PW Office Yorktown. VA
NAVWPNSTA PWD - Maint. Control Div., Concord, CA; PWD - Supr Gen Engr, Seal Beach, CA: PWO.

Charleston, SC: PWO, Seal Beach CA
NAVWPNSUPPCEN Code 09 Crane IN
NCBC Code 10 Davisville, RI; Code 15, Port Hueneme CA; Code 155, Port Hueneme CA; Code 156, Port

Hueneme, CA
NMCB FIVE, Operations Dept
NOAA (Dr. T. Me Guinness) Rockville, MD; Library Rockville. MD
NORDA Code 410 Bay St. Louis, MS; Code 440 (Ocean Rsch Off) Bay St. Louis MS
NRL Code 5800 Washington, DC; Code 5843 (F. Rosenthal) Washington, DC; Code 8441 (R.A. Skop),

Washington DC
NROTC J.W. Stephenson. UC, Berkeley, CA
NSD SCE, Subic Bay, R.P.
NUCLEAR REGULATORY COMMISSION T.C. Johnson. Washington, DC
NUSC Code 131 New London, CT; Code 332, B-80 (J. Wilcox) New London, CT; Code EA123 (R.S. Munn).

New London CT: Code TAI31 (G. De ]a Cruz). New London CT
ONR CO (Code 701) Pasadena, CA; Central Regional Office, Boston. MA; Code 481. Bay St. Louis, MS:

Code 485 (Silva) Arlington, VA; Code 700F Arlington VA
PHIBCB I P&E. San Diego. CA: 1, CO San Diego, CA
PMTC Code 3331 (S. Opatowsky) Point Mugu. CA; EOD Mobile Unit, Point Mugu. CA; Pat. Counsel, Point

Mugu CA
PWC CO Norfolk VA: CO, (Code 10), Oakland, CA; CO. Great Lakes IL; CO. Pearl Harbor HI; Code 10,

Great Lakes. it. ( ode 120, Oakland CA; Code 120C, (Library) San Diego. CA; Code 128, Guam; Code
154. Great Lakes. IL; Code 200, Great Lakes IL; CO (Code 613). San Diego, CA; Code 400. Great Lakes,
IL; Code 4(W, Pearl Harbor, HI; Code 400, San Diego, CA; Code 420. Great Lakes, IL; Code 420,
Oakland. CA; Code 424. Norfolk, VA; Code 500 Norfolk, VA; Code 700, San Diego, CA

UCT ONE OIC, Norfolk, VA
US DEPT OF INTERIOR Bur of Land Mgmnt Code 583, Washington DC
US GEOLOGICAL SURVEY Off. Marine Geology, Piteleki. Reston VA
US NAVAL FORCES Korea (ENJ-P&O)
USCG (Smith), Washington, DC; G-EOE-4 (T Dowd), Washington, DC
USCG R&D CENTER CO Groton, CT; D. Motherway, Groton CT
USDA Forest Service. San Dimas, CA
USNA Civil Engr Dept (R. Erchyl) Annapolis MD; Ocean Sys. Eng Dept (Dr. Monney) Annapolis, MD:

ENGRNG Div. PWD, Annapolis MD
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