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ABSTRACT

Descriptions of two digital computer programs which calculate
the motion of a mono-hull ship or a twin-hull ship are given. The
ship is assumed to be advancing at constant speed with arbitrary
heading in regular waves. The heave and pitch motion equations are
solved in the program MOT35; the sway, roll and yaw motion equations
are solved in the program MOT246. Computer input and output and
program usage are described. Listings of the programs as well as

sample input and output are given.

ADMINISTRATIVE INFORMATION

This project was funded by the High Performance Vehicle Hydrodynamic
Program of the Ship Performance Department, David W. Taylor Naval
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INTRODUCT I ON

This report describes the data input required for the implementation
of the computer programs MOT35 and MOT246. The programs are written in
FORTRAN IV for use on the CDC 6700 at the David W. Taylor Naval Ship
Research and Development Center (DTNSRDC). These programs calculate the
motions of a mono-hull ship or a twin-hull ship moving in a regular wave
train of arbitrary heading. The ships can have stationary stabilizing fins
at two arbitrary longitudinal locations. The amplitudes and phases of the
motions are given as functions of encounter frequency.

The theoretical development for the solved equations is described in
a separate report.(l)* These equations of motion are formulated in linear
second-order differential equations. These are separated into three
independent groups representing, respectively, the motion of surge, heave-
pitch, and sway-roll-yaw. The hydrodynamic coefficients in the equations
of motion are divided into three categories. The coefficients which can
be obtained under the potential-flow assumption for a non-1ifting body
belong to the first category. These coefficients are obtained by strip
theory based on the solution of the two-dimensional hydrodynamic problem
of cylinders oscillating on the free surface. The wave exciting coefficients
are obtained by the Haskind relation. The hydrodynamic coefficients associated
with the viscous nature of the fluid belong to the second category. These
are obtained by the cross-flow approach for slender bodies with moderate
angle of attack. The hydrodynamic coefficients contributed by the control
surfaces belong to the third category. These are obtained by slender body
theory for low-aspect ratio wing-body combination. For mono-hull ships
without horizontal stabilizing fins, only the hydrodynamic coefficients in
the first category are used.

Motion calculations are given for five degrees of freedom, Computation
of surge is not made in the programs. Since the heave and pitch motion
equations are assumed to be independent of the sway, roll and yaw motion
equathons, the solution of the equations is implemented in two separate

computer programs: MOT35 for heave and pitch, MOT246 for sway, roll and yaw.

T References are listed on page 235.




Both programs can be used for calculating the motions of either a
mono-hull or a twin~hull ship, This choice is determined by the value
given by the input variable MONO,

The degree of reliability of the mathematicai model is checked by
comparing the computations with experimental results €or SWATH configurations

in Reference |. In general, the agreement between the two results are

(2)

found to be as good as in the case of mono-hull ships. For roll motion,
the correlation for SWATH configurations appears to be better than that for
mono-hull ships. The computation of roll in MOT246 does not include the

(3)

effect may be represented by choosing proper values for the viscous lift

bilge keel effects as does the mono-hull ship program but the bilge keel
coefficients (XZVL) and the cross-flow drag coefficient (XZFO0).

For computations of motion in irregular seas, the transfer functions
computed by MOT35 and MOT246 are used for input to another program called
SMOTION which has been developed at the Center. The output of SMOTION
provides the significant amplitudes of displacement, velocity and acceler-
ation of the modes of motion desired as well as the absolute and relative
vertical or lateral motion at any given point of the hull, It also provides
the percentage of exceedance of a given motion for ships operating in the
North Atlantic Ocean.

The data card input deck used for the two programs MOT35 and MOT246
is the same, A listing of data input, calculated geometric information and
motions (transfer functions) as functions of non-dimensional encounter
frequency are given in the computer output. |f requested, added mass and
damping coefficients and wave exciting forces and moments are also printed.

Program usage is described in this manual. Included are discussions of

program structure, input, output and program implementation.

GENERAL BACKGROUND FOR PROGRAM USAGE

The two motion programs presented here have evolved from the Center's
efforts in developing analytical prediction methods for mono-hull and
twin-hull ships. The main theoretical basis is the source-distribution
method for solving the boundary~-value problem for oscillating two-dimensional

(b)

cylinders. Once the method is developed for single cylinders s this can




(5)

be extended to twin cylinders . With the slender body assumptions, these
basic two-dimensional solutions can be integrated to obtain the hydrodynamic
coefficients involved in the equations of motion. This approach is now
widely accepted as a practical tool to compute ship motions induced by

ocean waves.

The Center has developed a comprehensive computer program(B) to compute
the motion of mono-hull ships in six degrees of freedom and various structural
loadings induced by the ship motion and waves. The present program is
developed to computer the motion of twin-hull ships following the same approach
as used in the mono-hull motion program. However, one of the major
deficiencies in the prior programs has been the underestimated
damping coefficients in the heave, pitch and roll modes. The necessity of
introducing viscous damping coefficients was almost imperative if any realistic
prediction of motion was to be made. The dearee of difficulty in obtaining
reliable damping coefficients is well known to those who have attempted to
predict the roll motion of mono-hull ships. The aforementioned difficulty
was resolved by using an empirical approach borrowed from the method used for
airships. Another difficulty was encountered with a twin-hull ship with
stabilizing foils, Here, the hydrodynamic effects contributed by the foils
should be properly accounted for in order to obtain a reliable prediction
of motion. The foregoing additional hydrodynamic effects made the programs
much more complex than the mono=hull program.

The required computer memory is reduced by dividing the solution of the
eauations of motion into two programs: one for heave-pitch motion and
one for sway-roll-yaw. This also saves unnecessary computation when only
certain modes of motion are of interest. Thus roll motion in beam waves, and
heave and pitch in head waves can be calculated without solving all the
equations, Results from both programs are sometimes needed. For example,
when computing the absolute or relative vertical motion of a point on the
hull in oblique waves, the heave, pitch and roll motions are required. For
this and similar computations the results from the two programs can be
stored on tape. Then these results can be used in a third program to make

the desired computations.




In the development of these programs, the option of computing motions
for a mono-hull ship has been included. The mono=hull ships can have
asymmetric sections.* In the computations for mono-hull ships, the effects
of stationary stabilizing fins can be included. The roll damping contributed
by bilge keels is not included in the present programs. However, the bilge
keel effect can be included if proper viscous damping coefficients, one
depending on the forward speed and the other being independent of the speed,
are given as input in the MOT246 program. Computations using this approach
should be correlated with available experimental data in order to deter-
mine the proper values of the viscous damping coefficients for the bilge
keel effects,

In the input data the wave heading angles, R, must be given values in
the range from O through 180 degrees. Since the transfer functions for
8= -a are the same as those for B = + a, results for all headings can be
calculated.

A part of the input data to the present program is a set of nondimensional
encounter frequencies., These frequencies for given ship speeds can be used
to compute the incoming wave lengths or frequencies. When the wave heading
8 , is in the quarter between the beam (8 = m/2) and the stern, (B = 0) there
can exist three different wave lengths for a given frequency of encounter,
depending on the speed of the ship. Thus, when the motion results are to be
obtained at reasonable jntervals of the wave frequency so that the motions
in irregular seas can be computed, an adjustment of the intervals of
frequencies of encounter should be made for each given speed. In the present
programs for the computation of motions for 0<B<11 the ratios of wave length
to ship length and the desired increment of the wave length to ship length
ratio between the neighboring ratios are to be chosen as input data instead
of the nondimensional ﬂrequencies of encounter which should be given if the

waves are approaching the ship from the bow quarter 90<g<180.

*In the computation for a conventional catamaran ship in head waves, the computed
motion of its demihull (which is treated as a mono-hull) showed better agree-
ment'with the model experimental results than the twin-hull results did.(7)




PROGRAM ORGAN|ZAT |ON

The programs presented in this report are organized with the use of
overlays. These overlays consist of programs, subroutines and functions,
The structure of MOT35 is very similar to that of MOT246. With the
exception of the program PGM5, both MOT35 and MOT246 have programs with
the same names which are used for the same purposes. The structure of
these programs resembles that of the Frank Close-Fit Computer Prooram.{6)
The close-fit techniaue utilized in computing the base hull two-dimensional
added mass and damping coefficients has been revised to be applicable for
both twin cvlinders and a sinale cylinder. (The alternative Lewis form
method for a single cylinder is not included in the present programs). In
addition, the option of calculating motions in an irreqular seaway by the
Pierson-Moskowitz formula has been retained in MOT35. For a mono-hull ship
travelling in head seas the heave and pitch motion calculations from MOT35
are equivalent to those obtained from the Frank program. However, there
are manv differences between the Frank program and the present programs.

The program user should note that the form used for the input differs.

The program MOT35 and MOT246 are organized with the use of overlays.
To facilitate program alteration and usage the DTNSRDC program EDIT* is
used.

A general flow chart for both MOT35 and MOT246 is given in Figure 1.
Listinas of the programs are given in Appendices A and B. Brief descriptions

of the overlay programs, subroutines and functions are given below.

Proarams

MAIN is used to initiate program execution.

MOT35 (or MOT246) is used to read and write all the input data.

PGM1 is used to calculate geometric and hydrostatic quantities.

PGMIA is used to determine non-dimensional frequencies for calculations
where the heading angle is 0<R<90. See Appendix C for further discussion

of the technique used.

 The Edit Control Card Program was described in a technical note by M.E. Hass
and P.E. Buttey of the Center's Computation and Applied Mathematics
Department,
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PGMIB calculates absolute ard relative motions, velocity and acceleration.

PGM2 is used to calculate added mass and damping coefficients.

PGM2B is used to calculate cross-flow viscous damping contributions
to the damping coefficlents and wave-exciting forces.

PGM3 is used to determine and to write the final motion responses
(transfer functions).

PGM4 is used to plot the cross-sectional offsets.

PGM5 is used only in MOT35 to calculate the responses in irregular

seas based on the Pierson-Moskowitz spectra formula.

Functions

ATAN3 is used to set the value of the arctangent of (0,0) to O.

SIMPUN is used to evaluate an integral using the trapezoidal method.

XMAX is used to determine the maximum value in a given array.

XMIN is used to determine the minmum value in a given array.
Subroutines

DAVID is used to calculate the two-dimensional frequency-dependent
velocity potential and its normal derivatives on the body due to a pulsating
source of unit strength. (See Appendix A of Reference 4).

FINIT is used to calculate the logarithmic terms in the expression of a
pulsating source of unit strength.

FRANK is used to calculate the added mass, damping and complex amplitudes
of exciting forces and moments for a section.

MATINS is used for matrix inversion and for solution of linear equations
by the pivot method.

NILS is used for evaluating Simpson's weight coefficients for an array
of station numbers.

PRESS is used to calculate the pressures on the cross-section contours.

SCAST is used to calculate statistical sea state data for a civen siqui-
ficant wave height.

SOLVE is used to solve the equations of motion.

QDFCN is used to calculate non~-dimensional wave frequencies, wave num-
bers, and wave length to ship length for a given array of non-dimensional

encounter frequencies.
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INPUT

A1l data input for MOT35 and MOT246 are provided on digital computer
cards. The same data deck form is utilized for both computer programs.
Ship geometry and particular operating conditions must be specified.
FORTRAN variable names, definitions and card formats for the input are
listed in Appendix D. More detailed discussion of some input requirements

and options are given below and in a section on output

GRAV

The input variable GRAV is used to indicate the length units used in
the input. GRAV is the gravitational acceleration. If 9.807 is given
then it 'is assumed in the program that all input with length dimensions
arebeing given in meters; if 32.174 or 0.are given it is assumed that

feet are the units used. All data must be given in the same units.

NOW
For irregular sea calculations in MOT35, NOW should be given a non-zero
value. This option should be used only if all length units in the input

are given in feet (that is, when GRAV = 0. or GRAV = 32.174).

WANG (1)

When any of the wave heading angles (denoted WANG (I)) is less than
90 degrees certain restrictions are placed on program input. (Note that
WANG (I) = 180 degrees for head seas). |In this case JA must be defined as
2, IND as 0. The values of WANG (I) must be given in ascending order.

OMEN (I)

The values for non-dimensional frequency are defined in the program
differently, depending on the values of the wave heading angle. For all
values of WANG (I) less than 90 degrees, motion calculations are made for
non-dimensional encounter frequency values based on the input (using RWS(1,I,1)
and RWS(2,I,1). For other values of WANG (I) the calculations are made for
all values of OMEN (I) which are defined by w/L/g where w is the encounter
frequency in radians per second, L is the ship length given by the input
EL and g is the gravitationalacceleration. The technique used for calculations

for the heading angle less than 90 degrees is discussed in Appendix C.

10




NLOOP

For the heave, pitch and roll motions for twin-hulls and for the roll
motion for mono-hulls, the effects of nonlinear viscous damping should be
included in the computation. Although the computation is performed with
the method of equivalent linearization of the nonlinear damping coefficients,
it requires prior knowledge of the motion amplitudes. Hence, the computation
is carried out iteratively, with the first amplitude of motion obtained with-
out the nonlinear damping, until a reasonable convergence of the motion
amplitude is obtained.

NLOOP is the maximum number of such iterations to be used in Program
PGM2B. NLOOP may be defined as O if inclusion of the nonlinear damping is
deemed unnecessary. The iteration continues until the value of the maximum
roll motion (in MOT246) or the maximum heave motion (in MOT35) converges
with an absolute error for the last two values of less than 10% or until
the iteration has been repeated NLOOP times.

The iterative technique is not used if the heave amplitude divided by
wave amplitude is less than 0.9 or the maximum roll amplitude divided by
wave amplitude and multiplied by one~-half of the centerline to centerline
distance for twin-hulls or one-half beam for mono-hulls is less than 0.8.

If these magnitudes are too small or the convergence criteria is not met
within NLOOP iterations, appropriate diagnostic statements are printed
and normal calculation continues. The program user should check for such

diagnostics.

X€1,Jd); Y1, J)

Several variables are used to describe the hull shape. Data should
be given for about twenty stations which span the length of the ship at
regular (not necessarily even) intervals, starting at the bow. The number
of stations to be described is denoted by NOS. The station number to be
associated with Ith set of offsets is denoted by ST(I). Note that the
distance between the Station Numbers 0 and 20 is assumed to equal the
value given by EL which can be any length within the overall length of

the ship. All stations are spaced according to this scale. Values of

1




ST(I) can be negative or greater than 20, in which case the stations should
be selected in pairs of even intervals. The value of ST(I) = 10.0 (i.e.,
the station located at the middle of EL) should always be included.

The variable MPS (I) indicates whether the Ith station described is
part of a parallel body section. A value of 0O indicates that the station
is not part of a parallel section; | and 2 indicate that the station is,
respectively, the first or one of the subsequent stations (including the
last one) in the parallel section. All offset data must be given for
stations in a parallel section and stations must be distributed along the
parallel section. However, for the stations having MPS(I) = 2, the sectional
added mass and damping computations will not be repeated but will be replaced
by the values obtained at the first station of the parallel body. If a ship
has a substantial parallel middle body, the foregoing scheme would save
considerably in the computational time and cost.

The variable NM(I) indicates the number of pairs of x and y coordinates
that will be used to describe the Ith station. This value may be 0 for the bow
or stern.

The x and y coordinates are defined using the arrays X(I,J) and Y(I,J),
respectively. Each cross section is approximated by a polygon with corners
defined by these x and y values. These coordinates should be evenly dis-
tributed since pressures are assumed to be constant over a linear segment
between the neighboring points. A set of values of x for the Ith station
are given first and then followed by a set of the corresponding values of y
for that station. This is repeated for each station for which NM(I) is
greater than 0. The origin of the x-y coordinate system is at the point of
maximum draft of all stations at the longitudinal centerplane of one hull.
Figure 2 indicates the coordinate system and the order data should be given
in for each of the four types of hull configurations, with the appropriate
value of MONO indicated. Also indicated are the coordinate points which
must be included.

For the hydrodynamic computations, the origin of the coordinate system
at each cross section is shifted to the midpoint of the overall beam of the

cross section (of two hulls) at the calm waterline.

12
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OUTPUT

The program user specifies what output is desired. Sample input
data and the resulting computer output are given in Appendix E. The
printed output from both MOT35 and MOT246 includes a listing of the
input data, a table of principal characteristics of the ship and motion
results. Additional output may be requested. The three input variables
I1G, IP and IND control the optional output.

16

The control variable IG determines what frequency-dependent hydrodynamic
variables are printed. The factors used to non-dimensionalize these
variables are given in Table 1. If IG = 0 only motion calculations are
printed. The amplitudes and phases for heave and pitch (MOT35) and sway,
roll and yaw (MOT246) are given. In addition, absolute vertical (MOT35)
or lateral (MOT246) motion velocity and acceleration calculations are given
at specified station locations (RBMST (I)) and height (RBMHT(I) for MOT246
only.) Relative vertical motion with respect to the wave surface is also
calculated in MOT35. |If IG is given the value of 1, amplitudes and phases
for wave exciting forces and moments are also given. When IG is 2 the added
mass and damping coefficients are given in addition to the information
printed with IG = 1. Also, with IG = 2, intermediate as well as final results
are given for the added mass and damping coefficients. Labels are used to
indicate which contributing terms have been included in the results. |In
addition, the motion amplitudes and phases computed at each cycle of the
iterative calculations (NLOOP greater than 0) will be printed if IG is
defined as 3. G

IP
The input variables X(I,J) and Y(I,J) which are offsets for cross-sections
of the hull can be plotted using the CDC Charactron plotting routine if IP

is defined as 1.

14




TABLE 1

NON-DIMENS | ONAL|IZATION FACTORS FOR
COMPUTER OUTPUT VARIABLES

DIVIDING
VARIABLE FACTORS
AZZ m
Azh m¢
A2 me
A33 m
A3s i
Ay nt?
Aug wt’
Ay me
Ags e’
Ao me
AG“ mfz
A6 me’
B)2 m/g/T
B,y mvg{
B26 mrgk
833 mig/t
835 gt
Bu me/gt
Bue mlvol
853 iy

15




TABLE | (Cont'd)

NON-DIMENS IONAL I ZATION FACTORS FOR

COMPUTER OUTPUT VARIABLES .
DIVIDING
VARIABLE i FACTORS
&/
555 m 52
566 MUEI
Fée) mgA
F ge) pgA A
Fée) mgA
(e)
FS OngA/£
(e)
F6 mgA
&y A
3 A
€y :_A_
A
£ ;f
56 ZZA_
w Yo/
where
A wave amplitude
Aw waterplane area
Aij added mass coeffficient
Bij damping coefficient
B beam for monohulland separation distance between the

centerplanes of twin-hull

16




wave exciting force or moment in the ith mode
acceleration due to gravity

waterplane area moment of inertia about the
y-axis

ship length given by EL
displaced mass of ship
motion displacement in the ith mode

encounter frequency

)




IND

The values of the motion amplitudes and phases can be transfered to
a tape if IND Is defined as 1. When JA Is defined as 1, this option
will facilitate use of a modified version of the program SMOTION which
is used for seakeeping calculations in irregular seas using Pierson-
Moskowitz and Station INDIA sea spectra. SMOTION is briefly discussed

and listed in Appendix F.

18




APPENDIX A

PROGRAM LISTING OF MOT35
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OO0

O

OVERLAY (OVFILE+04+0)
PRUGRAM MAIN(INPUT=512,0UTPUT=512,TAPE22=512+TAPE4B=512"
X TAPES=INPUTTAPE6=0UTPUT)

CUMMONZ/HP1 /
CUMMON/HP2/
X

CUMMON/HP3/
X

CUMMON/HP4/
X

CUMMON/HPS/
CUMMON/HP6&/
CUMMON/HPT/
CUMMON/HPBR/
CUMMON/HP9/
CUMMON/HP10/
CUMMON/HP]1/
CUMMON/HP12/
CUMMON/HP13/
CUMMON/HP 14/
CUMMON/HP 1S/
X
CUMMON/HP16/
CUMMON/HP1 7/
CUMMON/HP18/
CUMMON/HP19/
X
CUMMON/HP20/

NPAGoTITLE (8) +PATT (7) ¢RATIO
IDsIGeIP«INDeISDsISTART e JAs JB s JCoKeLP sMAXDsMONOsMS
NIXoeNLOOP ¢NSDeNSOsNSTReNUX

NOSsNM(30) +BEAM(30) sDRFT (30) yAREA(30) +MPS(30)»
AVBM (30) ¢ST(30) s IN(30) 9SQAR(30) ¢X(30+20) eY(30420)
NUT o NONeNOE ¢ XS (20) e YS(20) o XX (19) oYY (19) sDEL(19) s
SNE (19) yCSE(19)

VOL o XIP9sDSTsPSTesBAMIDRTsAIRyAMP] ¢ AMP2 DS (30) 4SS(30)
NOWosNOL sNSP ¢NSTesWINK (S) o SHLT (6) ¢« SPEED (6) ¢« STAT (20)
NFNoeNFNSsFN(6) sFNS(6)
NBTANBTASyNBTATyNBTAQesWANG (B) +COSBET (3) +SINBET (3)
NFRQNFRSOOMEN(JQ)oOMENS(30)'OMINQUMAXoDUMEOUNAX
XZFO s XZVL ¢ XZHB s XZPB 9KV ¢ KW

CHRDA s THKA3SPNASFAL s XZFASsCLFASDEPASFAY

CHROB s THKBySPNRsFBLIXZFByCLFByDEPBFBY

GRAV «DEPCAT 4SD(6) ¢ RBMST (10)
ELyGCBsGYRIRGY 9 VCG9BRCL 9sRF334RP3SyRMSS

A33(30) 9A35(4+30) 9AS3(4930) yA55(4430) 9C35S9+C55Sy
H33(4930e3) ¢B35(443093) eB53(4¢3043) 9H55(4+¢3043)
AHP (30) ¢DHP (4930) 4 AP (30) sDP (44+30)

OMEGAsUNsPAH(19) «PVH(19)

BLOG(19419) yYLOG(19919)

KASE (4) oMIL (4) yCWR1 (4) +CWR2 (&) yWFR(493043)
WN(493093) ¢sSWR(493093) sRWS(493043)
IIsEFH(443043) sEMP (493093) yEMK (443043)

CUMPLEX IIsEFHeEMP

END UF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

1001

CUMMON/ENDCOM/ENDCOM

DATA PATT/6HMCT3S +6H

X O6HPAGE 7/

HEA+s6HVE ANDs6H PITCHe6H MOTIO«6HNS OF o

DATA ISTART/0/

NSTAS=0
Ju=0

GUu TO 1001
CALL FLAGSV
CALL PLOTDD
CUNTINUE

CALL AETSKC(5LMUT3S)

eNU
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OVERLAY (140)
PROGRAM MOT3S

HPM = CATAMARAN VERSION OF YF17 FOR ARBITRARY HEADING

OFFSETS MUST BE READ IN, THE X AXIS [S THE TRANVERSE HASE LINE OF
STATION 10 THE Y AXIS IS THE VERTICAL CENTER LINE OF STATION 10,
Y IS POSITIVE UP AND X IS POSITIVE TU THE RIGHT,

LUUKING FORWARD ON THE STARBUARD HULL AND STARTING AT THE BOw THE

OFFSETS ARE READ IN COUNTER-CLOCK WISE A STATION AT A TIMF,

HULL SEPARATION UISTANCE MUST ALSO Bt GIVEN,

SU (NSD)

IT IS IOENTIFIED AS

WHERE NSD IS THE NUMBER UF HULL SEPARATIONS TU BE RUN,

THE HULL SEPARATION IS THE DISTANCE FRUM THE CENTER LINE OF THE

CATAMARAN TO

THE CENTER LINE OF STATION 10.

CUMMON/HPLl/ NPAGTITLE(8) sPATT(7)+RATICO

CUMMON/HP2/ TDeIGsIPsINDsISDeISTARTsJA9IB9JCeKoLP ¢MAXD s MONOIMS,
X NIXeNLOOP ¢yNSD9sNSOINSTReNUX

CUMMON/HP3/ NOSWNM(30) yBEAM(30) sDRFT(30) sAREA (30) ¢MPS(30)

X AVBM(30) oST(30) 9 IN(30) 9SQAR(30) eX(30+20)5Y(30420)
CUMMON/HP4/ NUTsNON¢NOE 9 XS (20) «YS(20) o XX (19)aYY(19) +DEL(19) ¢

X SNE (19) ¢CSE (19)

CUMMON/HPS/ VOL o XIPeDSTePSTsBAMeDRTsAIR¢yAMP]1 s AMP24+NS(30) 4SS {30)
CUMMON/HP6/ NOWeNOL sNSP¢NSTeWINK(S) oSHLT (6) sSPEED (6) ¢STAT (20)
CUMMON/HPT7/ NFNJNFNS«FN(6) oFNS(6)

CUMMON/HPB8/ NBTAJNBTAS NBTATsNBTAQsWANG(B) sCOSBET (3) sSINBET(3)
CUMMON/HP9/ NFR«NFRSeOMEN(30) yOMENS (30) yOMINs IMAX ¢DUME s OWAX
CUMMON/HP10/ XZFO¢XZVL ¢ XZHByXZPBsKV KW

CUMMON/HP117 CHRDAsTHKAsSPNAsFALIXZFASCLFASDEPASFAY
CUMMON/HP12/ CHRDBs THKB¢sSPNBsFBLIXZFBsCLFRBsDEPB+FBY
CUMMOUN/HP13/ GRAV4DEPCAT+SD(6) «+RBMST(10)

CUMMON/HP14/ EL+GCBsGYReRGY 9sVCGeBRCLRF3I3+¢RP3ISIRMSS
CUMMON/HP15/ A33(30) yA35(4930) ¢A5S3(4930) yASS5(44930) +C35S9CS5S

X B33(4930¢3)¢B35(443093)9B53(4430e3) ¢B55(4¢30,43)
CUMMON/HP16/ AHP (30) ¢DHP (4430) +AP (30) yUP (4430)

CUMMON/HP17/ OMEGAsUNSPAH(19) «PVH(19)

CUMMON/HP18/ BLUG(19+419),4YLOG(19919)

CUMMON/HP19/ KASE (4) ¢MIL (4) yCWR] (4) yCWR2 (4) sWFR(443093) »

X WN(493093) ¢eSWR(493093) sRWS(493043)

CUMMON/HP20/ TI+EFH(4¢3043) sEMP(493093) yEMK(443043)

CUMPLEX ITI¢EFHeEMP

END OF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

N WN -

CUMMON/ENDCOM/ENDCOM

DIMENSION YUK (20) 4YBG(30)

FURMAT (8A6)
FURMAT (1215)

FURMAT (BF10.5)
FURMAT (4F9,44219)
FURMAT (1H1414A6918XsA6414/)

FURMAT (1HO ¢SX¢S4HSTATION

1 SHIP)

10,0 NOT GIVEN = READ INPUT DATA FOR NEXT
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8

5
9

40
S1
S2
S3
Sa4
S7
200
3000
335
78

17

18

19

FURMAT (4F10.54215)

FURMAT (1HO ¢SX+e23HCOMPUTED FRUUDE NUMBERS)

FURMAT (/® DATA INPUT CARDS®/ 10X o ®1# 99X o#28,9X,#3%#,94,%48,9X,
BER X REROX W RT R, OX 2B/ ]1X9B(*]1234567890%))

FURMAT (8F9,.4)

FURMAT (1X+8A6)

FURMAT (1X,1215)

FURMAT (1X48F10,5)

FURMAT (1X94F9,4+219)

FURMAT (1X94F10.,59215)

FURMAT (1HO011)

FORMAT (12H1 END OF J0B)

FURMAT (30X s9HSTATION (F9,4)

NFPAL=0

IF (UCeEQe2 «AND. NBTAS,GT,0) CALL AETSKC(SLPGM1A)
1D = 1

READ(Sel) (TITLE(I)eI=148)

READ (S+2) MUNO+sJUA

IF (JALLE.O) GO TO 77

READ(S¢3) SCALEGRAV

READ (Se2) NFReNBTASNFNyNSDINSTReNOSeNLOOP s IGsLP s IND

READ(Se3) (UMEN(I)sI=1¢NFR)

READ (S543) (WANG(I)9sI=14NBTA)

READ(Se3) (FN(I)eI=1eNFN)

READ(S5¢3) (SD(I)seI=1sNSD)

READ(S93) (RBMST(I)eI=1¢NSTR)

READ(543) HTDUM

OMIN=0OMEN(1)

NBTAT=NBTA

NHTAS=0

WANG (NBTAT+1)=777,

NSTAQ=0

DU 17 I=14NBTA

IF (WANG (1) L Te90.) NBTAQ=NBTAQ+1]

CUNTINUE

NFRS=NFR

DU 18 I=14NFR

OMENS (I)=0MEN(I)

JC=1

Je=1

DU 19 I=1+NFN

FNS(I)=FN(I)

NFNS=NFN

KASE (1)=0

NFAG=NPAG+1

WRITE(645) (PATT(I)eI=146)s (TITLE(I)9sI=148)¢PATT(7)+NPAG

WRITE(649)

WRITE(6451) (TITLE(I)esI=1,48)

WRITE (6952) MONU4JA

WRITE (6453) SCALE sGRAV

WRITE(6952) NFRoNBTAJNFNo¢NSDaNSTReNOSsNLOOP ¢ IGeLPy IND

WRITE(6¢53) (OMEN(I) ¢I=14NFR)

WHITE(6953) (WANG(I)sI=14NBTA)
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WHITE(6¢53) (FN(I)eI=14NFN)
WRITE (6953) (SD(I)eI=14NSD)
WRITE(6+53) (RBMST(I)eI=14NSTR)
WRITE(6¢53) HTDUM
It (SCALE.LE.O0.) SCALE=],
IP(GR‘V.LEOOQ) GR‘V.32017“
IF (NSD.GE.1) GO TO 79
NSD=1]
Su(l)=0,
79 1F (UC4NE.2) GO TO 4«3

If (JAGNE.2) GO TO 43
IF (NFN,GE.1) GO TO 144
~8=1
FN(1)=0,0
GU TO &3

144 CUNTINUE

FOLLOWING OR QUARTERING SEA CASE

REAU IN BOUNDS FOR RWS AND DELTA RWS
(RWS IS REAL WAVE LENGTH / LENGTH OF SHIP)

STURE BOUNDS IN RWS(1eNsl) N=1sNB
INCREMENTS RWS(2¢Nyl) N=1sNB-1
NUMBER OF BOUNDS IN RWS(34l91)

BOUNDS MUST BE IN ASCENDING ORDER FROM MINIMUM TO MAXIMUM

READ(S93) (RWS(1eNsl)eN=1,8)
READ (5+3) (RWS(2¢Nsl)eN=1,8)
READ (S543) OMINsOMAX 4 DOME

NB=0
DU 301 I=1+8
NB5=NB+]1

301 COUNTINUE

302 CUNTINUE
RWS(3+141)=NB

WRITE(643) (RWS(1¢Nel)sN=19NB)
NB8=NB=1

WRITE(693) (RWS(2¢Nesl) gN=1sNB)
WHRITE(6¢3) OMIN«UMAX NDOME

43 READ(S5¢3) ELe«GYR9GYRTsGCByVCGoGMT sDEPCAT 4BRCL
READ (Se3) FALWFAYGDEPAJCHRDAISPNAsTHKASCLFAWXZFA
READ(S¢3) FBLWFBYZDEPR4CHRDBsSPNBsTHKBsCLFBeXZ¥B
READ(Se7) XZFOeXZVLoXZHB9XZPBeKVIKW
READ (Se4) (ST(I)+BEAM(I)4DRFT(I)sAREA(L) ¢yNM(I) sMPS(I)e1=14NOS)
WRITE (6953) ELsGYR9GYRT4GCBsVCGoLMTyDEPCAT+RRCL
WRITE(6953) FALsFAYsDEPAyCHRUA  JNAsTHKAGCLFAWXZFA
WRITE (6¢53) FBLsFBYsDEPByCHRUB¢SPNBy THKBsCLFB¢XZFB
WRITE(6¢57) XZFUsXZVL o XZHB o XZPBsKV KW
WHRITE(6¢54) (ST(I)+BEAM(I)sDRFT(1)sAREA(I) ¢NM(I) eMPS(]I)eI=1eN0OS)
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RLUY=GYR
MS=(Q
DU 30 I=].NUS
IF(ST(I)NE.10,) GO TO 30
MS=]
GV TO 31

30 CUNTINUE
MS=0

31 NIX=NM(1)
DU 10 I=24NUS
IF (NIX,GE.,NM(I)) GO TO 10
NIX=NM(I)

10 CUNTINUE
IN(1)=IABS(NM(1))
NUX=IN(1)
DU 20 I=24NUS
INCI)=IABS(NM(I))
IF (NUX.GE.IN(I)) GO TO 20
NUX=IN(I)

20 CUNTINUE
DU 21 I=1,NOS
BEAM(])=BEAM(])*SCALE

21 DRFT(I)=DRFT(I)#*SCALE
IF (NUX.LE,O0) GO TO 13
NPAG=NPAG+1
WRITE(645) (PATT(I)oI=2196) o (TITLE(I)9I=148)sPATT(7) «NPAG
KIM=0
DU 11 I=1,NOS
Y8G(1)=0,
IF(IN(I).LE.O) GO TO 11
LEE=3
NUT=IN(])
IF (NUT.LE.8) GO TO 14
LEE=S

14 KIM=KIM+LEE
IF (KIMJLE,SO0) GO TO 15
KIM=LEE
NPAG=NPAG+1
WRITE(645) (PATT(J) oJ=196) 9 (TITLE(JU) 9J=1+8) ¢PATT (7) «NPAG

1S WRITE(6+335) ST(I)
READ(S940) (X(IeJ)eJd=19NUT)
READ (5940) (Y (IeJ)eJd=1oNUT)
WHRITE(6940) (X(IeJ)eJd=]leNUT)
WRITE (6+40) (Y (IsJ)eJd=1sNUT)
DU 165 J=]1,NUT
X(IeJ)=X(19J)#SCALE
Y(IeJ)=Y(19J)#SCALE

16S YUK (J)=Y(19J)
YLGS=XMAX (NUT4YJUK)
YSML=XMIN (NUT4YJUK)
DRFT(I)=YLGS=YSML
YBG(I)=YLGS

11 CUNTINUE
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-

13

22
23

150

75

69

12
16

77

80

777

It (SCALE.EQ.1s) GO TO 23
EL=EL*SCALE
VCG=VCG#*SCALE
GMT=GMT#SCALE
DePCAT=DEPCAT#SCALE
BRCL=BRCL*SCALE
DU 22 I=1,NSD
SU(I)=SD(1)*SCALE
READ (S5¢2) NUWINOL ¢ NSPoNST
IF (NOW,LE.O0) GO TO 75
READ(Se3) (WINK(I)eI=14sNOW)
READ(Se3) (SHLT(I)sI=14NOL)
READ(S+3) (SPEED(I)sIal NSP)
READ (S5¢3) (STAT(I)eI=14NST)
WRITE(6+43) (WINK(I)eI=14NOW)
WRITE(643) (SHLT(I)eI=1,sNOL)
WRITE(6¢3) (SPEED(I)sI=1sNSP)
WRITE(6+3) (STAT(I)eI=14NST)
NFN=NOL #NSP
IF (NFNeGT o4 «ORe JUBJEQe3 «ORse JASNE.l) GO TO 77
UOWAX=0MAX
WRITE(6+8)
JJ=0
FACT=1.688
IF (GRAV,LTe32.) FACT=,30484FACT
DU 150 L=1sNOL
DU 150 M=]14NSP
Ju=JdJd+1
FN(JJ)=FACT®SPEED (M) /SQRT (GRAV®SHLT (L))
WHRITE(6e3) (FN(JJ) 9JJ=1«NFN)
It (MS.NE.O) GO TO 69
WRITE (646)
Gu 70 78
DUM=XMAX (NOS+YBG)
DU 16 I=1,4NUS
NUT=IN(I)
It (NUT.LE.O0) GO TO 16
DU 12 J=1,NUT
Y(Ied)=Y(1ed)=DUM
CUNTINUE
CALL AETSKC (4LPGM])
It (LPeLE«O <ANDes IP.LE,0) GO TO 80
ENDF ILE 48
ENDF ILE 48
REWIND 48
IF (INDeEQ.O) GO TOQ 777
1=777
WRITE(22) Telsl
ENUF ILE 22
REWIND 22
WRITE(643000)
END
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FUNCTION XMIN(NeX)
OIMENSION X (30)

XMIN=X (1)

IF(N.LE.1) GO TO &

DU 2 K=2,4N

It (XMIN LTeX(K)) GO TO 2
XMIN=X(K)

CUNTINUE

RETURN

END

FUNCTION XMAX(NeX)
DIMENSION X (30)
XMAX=X (1)

IF (NeLEs1) GO TO &
DU 2 K=2¢N

Ir (XMAX=X(K})3s29e2
XMAX=X (K)

CUNTINUE

RETURN

END

FUNCTION SIMPUN(XsYoN)

DIMENSION X(50)s Y(50)

S=0.

NN=N=]

DU 1 J=1¢NN

S =S+ (X(Jel) X (J))R(Y(J)*+Y(J+1))*®0.5
SIMPUN=S

Re TURN

END
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OVERLAY (2+0)
PROGRAM PGMI1

CUMMON/HP1/ NPAGSTITLE(8) sPATT(7)4RATIO

CUMMON/HP2/ T0¢IGeIPoINDsISOsISTARTsJASIBsIC+KoLP yMAXD s MONO sMS
X NIXoNLOOPyNSD9sNSO¢sNSTReNUX

CUMMON/HP3/ NOSWNM(30) BEAM(30) sDRFT (30) AREA(30) 4MPS(30)

X AVBM (30) 9ST(30) s IN(30) sSQAR(30) +X(30+20) sY(30420)
CUMMON/HP4/ NUT sNONINOE ¢XS(20) 9YS(20) oXX(19)4YY(19) ¢DEL(19) «

X SNE (19) sCSE (19)

CUMMON/HPS/ VOL s XIPsDST9PST9sBAMIDRTeAIRyAMP] 4AMP24DS(30) ¢SS (30)
CUMMON/HPE/ NOWINOL sNSPyNSTIWINK(S) oSHLT (6) ¢ SPEED (6) +STAT (20)
CUMMON/HPT/ NFNoNFNSFN(6) +FNS(6)

CUMMON/HPB/ NBTAJNBTASsNBTATsNBTAQsWANG(8) ¢COSBET (3) 9SINBRET (3)
CUMMON/HP9/ NFR¢NFRSsOMEN(30) yOMENS (30) sOMINeOOMAX ¢ DUME ¢ QWA X
CUMMON/HP10/ XZFUeX2ZVL s XZHB s XZPBsKV KW

CUMMON/HP11/7 CHRDA+THKA+SPNASFALIXZFASCLFALDEPALFAY
CUMMON/HP 12/ CHRDBsTHKBsSPNBsFBL I XZFBsCLFRIDEPBFBY
CUMMON/HP13/ GRAV,DEPCATSD(6) RBMST (10)

CUMMON/HP14/ ELsGCBsGYRIRGY 9sVCGeBRCL yRF334RPISyRMSS
CUMMON/HP157 A33(30) sA35(4+30) ¢A53(4930) yAS5(4430) ¢C3559C55S

X H33(4930¢3)¢B35(4¢30¢3)9853(4430+43)9855(443043)
CUMMON/HP 167/ AHP (30) ¢yDHP (4930) AP (30) sUP (4430)

CUMMON/HP17/ OMEGAIUNIPAH(19) +PVH(19)

CUMMON/HP18/7 BLOG(19919),4YLOG(19+19)

CUMMON/HP 19/ KASE (&) oMIL (4) yCWR]1 (4) yCWR2 (4) ¢ WFR (4493043) s

X WN(4¢3003) 9SWR(493093) 9yRWS(443043)

CUMMON/HP20/ TI1+EFH(4¢30¢3) ¢EMP(493093) yEMK (4430+3)

CUMPLEX I1+EFHJEMP

END OF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCOM/ENDCOM

DIMENSION SAS(30) ¢SHB(30) ¢HSB(30) 9 X1 (20) sY] (20)
DIMENSION FJ(30) ¢VCBS(30)
FURMAT (1HO s 7X s #*LENGTH BETWEEN PERPENDICULARS =
FURMAT (22X +#BEAM AT MIDSHIP = #4F10.5+1X4A6)
FURMAT (21X +s#DRAFT AT MIDSHIP = #4F10.591XsA6)
FURMAT (25Xs LSHODISPLACEMENT = F1043410H LONG TONS)
FURMAT (1H1914A6418X4A64147/)
FURMAT (20X ¢20HBLOCK COEFFICIENT = F10.5)
FURMAT (6X ¢ *LONGITUDINAL CENTER OF BUOYANCY =
X #AFT OF FoP.#)
B8 FURMAT (6X¢34HLONGITUDINAL® CENTER OF HBUUYANCY =
9 FURMAT (SXs®#LONGITUDINAL CENTER OF FLUTATION =
X # AFT OF F Pe®)

10 FURMAT (SX93SHLONGITUDINAL CENTER OF FLOTATION =
11 FURMAT(10X+#*VERTICAL CENTER UF BUOYANCY =
X # FROM THE DESIGNED LOAD WATERLINE®)

12 FURMAT (44H0 STATION BEAM URAFT AREA COEFFICIENT)

13 FURMAT (4F9,.,4)

¢3F10.591X0A6)

N UVEH WN -

#9F 10,501 XeA601 X0

F10.5+9H STATIONS)
#9Fl0.5elXsA60

Fl0.5¢9H STATIONS)
#9F10e591X0A60
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14 FURMAT (6X9s 10HSTATION = F9,4+46X¢30HAREA COEFFICIENT CHANGED FROUM F1
10:4¢2X92HTO92X9F1l10.4)

15 FURMAT (1H0)

69 FURMAT (13X+27HGIVEN CENTER OF BUOYANCY = F10.,5¢9H STATIONS)

90 FURMAT (3F9.44E15,.8)

92 FURMAT (1HO+SXe30HMINIMUM CRITICAL ENC, FREQ, = FB.4¢16H DUE TO STA
1TION F7,.4) :

206 FURMAT (1HO+30Xs23H®*##DATA FOR ONE HULL®#®#®)
300 FURMAT (27X9s13HBEAM/DRAFT = F10,5)
301 FURMAT (26X9s14HLENGTH/BEAM = F10.5)

66 FURMAT (1HO+SXs41HTHE HEAVE-HEAVE RESTORING COEFFICIENT IS F10.,5/6X
1¢41HTHE HEAVE=-PITCH RESTORING COLFFICIENT IS F10.5/6Xs41HTHE PITCH
2=PITCH RESTURING COEFFICIENT IS F10.5)

193 FURMAT (6X+32HCRITICAL ENC. FREQe FOR STATIUN oF7,443H = FB,.4)
UNITS=6HFEET
If (GRAV,LT+32.) UNITS=6HMETERS
FST=EL/20,
DU 16 K=]1,4NUS
IF (IN(K) «GT&0) GO TO 17
SWAR (K) =AREA (K ) #*BEAM (K ) #DRF T (K)
VCBS (K) =0,
GU TO 20
17 NUT=IN(K)
VCBS (K) =0,
vCBA=0,
vCBB=0,
DU 18 J=1sNUT
YL(J)=Y(KeJ)
18 XI(J)=X(KedJd) ¢ SO(1)
YSML=XMIN(NUTSYI)
DU 190 IJI=14NUT
CNNWN=TUI
IF (YSML.EQ.YI(IUI)) GO 70O 191
190 CUNTINUE
191 IJI=NNN
IF (MONO .GTe 1) GO TO 199
1u=1J1-1
DU 122 J=1s1U
122 VCBA=VCBA+ABS ((X(KoJ) +X(KeJ¢l))# (Y (KeJ)#82=Y (KeJe+]l)®##2))#80,25
SWUER=SIMPUN(YI ¢XIosIJI)
SWER=ABS (SQER)
DU 195 JJdd=1JIleNUT
IF (JUJeEQeNUT) GO TO 127
vCBB=VCBB+ABS ((X (Ko JJJ) ¢+ X (KeJJJ+1) )R (Y (KeJJJ) #82=Y (KgJJJs]) #$2) )
#0.25
127 CUNTINUE
KKK=JJJ=1J1+1
X1 (KKK)=XI (JJJ)
196 YI(KKK)=YI (JJJ)
SWER2=SIMPUN(YI ¢ XI s KKK)
Ir (MONO=1)56457+199
S6 SUWAR (K)=ABS (SQER2) =-SQER
vEiBS (K)=VCRS (K) +VCBB+VCBA
GU TO SS
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57

59
199

125

5SS

196

600
20
16

33
34

35
36

37

32

SWAR(K)=SQER + SQERZ2
IF (X(Kel) oJLEs 0o +AND. X(KsNUT) oLEe 0.) GO TO S9
vCBS (K)=vCBS (K) «+VCBB+VCBA
GL TO 55
vCBS (K)=vCBS (K) «+VCBA-VCRB
GU TO SS
SWER=SIMPUN (YI ¢ XIoNUT)
SWUAR (K) =2 ,*ABS (SQER)
NAT=NUT=1
DU 125 JU=1sNAT
VCBS (K) =VCHS(K) *0.25%ARS((X(KsJ) ¢X(KoJel)) B (Y (KoJ)®82=Y (Ko ¢])oe
12))
VCBS (K) =2 ,#VCRS (K)
DU 196 J=1NUT
YI(J)=Y(KeJ)
X1(J)=X(KeJ)
BEAM (K) =ABS (XI (NUT)=XTI (1))
IF (MONO.GT.1) BEAM(K) = 2,#BEAM(K)
If (BEAM(K) eNEL0.0) GO TO 600
AKEA (K)=SQAR (K) Z/DRF T (K) ##2
X(Kel)=X(Kel)=0.001
XL(1)=X(Kyl)
60 TO 20
AREA (K)=SQAR (K) / (BEAM(K) #DRF T (K) )
SS(K)=FST#ST (K)
SAS (K) =SS (K) #SQAR (K)
KPK=0
LSD=0
IF(NIX.GT,0) GO TO 21
DU 32 K=1,4NUS
IF (NM(K) .GT.0) GO TO 32
IF ((BEAM(K) e LEoOs) eORe (DRFT(K) (LE40&)) GO TO 32
AlR=AREA (K)
RAT=0.S*BEAM(K) /DRF T (K)
TAR=]1,0/RAT
Ir (KAT.LE.1.0) GO TO 33
BL=0,29456%(2.,0=-TAR)
GU TO 34
BL=0,29456%(2,0-RAT)
UL=0,098125% (RAT+TAR+10,0)
IF (AREA(K) «GT,BL) GO TO 35
AREA (K)=BL+0,0001
Gu T0 36
IF (AREA(K) «LT4UL) GO TO 32
AREA (K)=UL=-0,0001
IF (KPK4GT,0) GO TO 37
KPK=KPK+1
NPAG=NPAG+1
WRITE(645) (PATT(I) oI=146) o (TITLE(I)»I=148)PATT(T7) «NPAG
WKITE (6415)
WRITE(6414)ST(K) sAIRyAREA (K)
LSU=LSD+1
SWAR (K)=AREA (K ) *BEAM (K ) #DRF T (K)
SAS (K) =5S (K) #SQAR (K)
CUNTINUE
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21

93

91
22

201

601

602

233
23

25
30

703

704

68

19

It (NUX,LE.O0) GO TO 25
It (KPK4GT,0) GO TO 93
NPAG=NPAG+1

WRITE(6+5) (PATT(I)oeI=146) s (TITLE(I)9I=1+8)¢PATT(7)+NPAG

WRITE(6,412)

DU 22 K=1,4NOS

Ir (IN(K) LEsO) GO TO 22

LSD=LSD+1

IF (AREA(K) LT,1000.0) GO TO 91
WRITE(6+490)ST(K) +BEAM(K) yDRF T (K) s AREA (K)
Gu TO 22
WRITE(6913)ST(K) yBEAM(K) yDRFT (K) s AREA (K)
CUNTINUE

Ir (NIX.LE.,O0) GO TO 25

Ux3100.0

It (LSDeLT4.23) GO TO 201

NPAG=NPAG+1

WRITE(6+5) (PATT(I)oI=196)s (TITLE(I)sI=148)4PATT(7)sNPAG

WRITE(6,15)
DU 23 K=1,N0US
IF (NM(K).LEsO) GO TO 23
IF (BEAM(K) .NE. 0.0) GO TO 601
FJ(K) = 0.0
L0 TO 602
CUNTINUE
A=3,1415927*DRFT(K)/BEAM(K)
A=A/TANH(A)
FJI(K)=SQRT (A#EL/DRF T (K))
CUNTINUE
IF(FJU(K) .GTeUX) GO TO 233
UX=F J(K)
JUHN=K
WRITE(64193)ST(K) 4FU(K)
CUNTINUE
WRITE(6492)0XeST (JOHN)
CUNTINUE
VUL=SIMPUN (SS+SQAR¥NOS)
IF (BEAM (MS) EQ.0,0) GO TO 703
BLUOCK=VOL/ (EL#BEAM (MS) #DRFT (MS))
GO TO 704
8LUCK=0.0
CUNT INUE
vCB=SIMPUN (SS+VCBS+NOS) 7VOL
RUY=SIMPUN (SS+SAS4NOS) /VOL
GYR=RGY##2
CHL=BOY/FST
IF (GCB+LE40.0) GO TO 68
BUY=FST#GCB
DU 19 K=]1,NOS
SHB (K) = (SS(K)=BOY) #BEAM (K)
HSB (K)=(SS(K)=RBOY) #SHR (K)
AMP]1=SIMPUN (SS+BEAMsNOS) Z/EL®# %2
AMP2=SIMPUN (SS+HSBsNOS) Z/EL##4
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67

700
701

24
31

Rt 33=EL#*3%AMP]1/VOL
RMSS=EL ##3#AMP2/VOL = ABS(VCB+VCOG) /EL
RP35=SIMPUN (SS+ySHB+NOS) /VOL
CFL=BOY+EL*RP3IS/RF33
FLC=CFL/FST

PST=FST#CBL

FACT=35,89744

If (GRAV.LTe32,) FACT=,02832%FACT
vuL=VOL/FACT

NFPAG=NPAG+1

WRITE(645) (PATT(I)9I=1e6) 9 (TITLE(I)sI=1+8)PATT(7)+NPAG
WRITE(64206)

WKITE(641) ELWUNITS
WRITE(642) BEAM(MS) yUNITS
WRITE(643) DRFT(MS) sUNITS
WRITE(6+4) VUL
VUL=VOL®*FACT/EL®#3

WRITE (646)BLUCK

WRITE(647) PSTWUNITS

WRITE (64+8)CBL

IF (GCBeLE.040) GU TO 67
WRITE(6+469)GCR

PST=FST#GCH

WHRITE(6+9) CFLWUNITS
WRITE(6410)FLC

WRITE(64111) VCBeUNITS
WRITE(6411)RGY
BUR=BEAM (MS) /DRF T (MS)
WRITE(64300)8DR

It (BEAM(MS) «EQ.0.0) GO TO 700
ELBR=EL/BEAM (MS)

GU TO 701

ELBR=0.0

CUNTINUE

WRITE(6+301)ELBR
WHITE(6+466) RF334RP354RMSS
DU 31 K=],4NUS

S5 (K) =SS (K) /EL

SWAR (K) =SQAR(K) /EL##%2

HEAM (K) =BEAM (K) ZEL

DRFT (K)=DRFT (K)ZEL

It (NM(K).LEL.O) GO TO 31
NUT=IN(K)

DU 24 J=]1eNUT
X(KeJ)=X(KsJ)ZEL
Y(KeJd)=Y(KeJ)ZEL

CUNTINUE

PST=PST/EL

FAL=FAL/EL

FHL=FBL/EL

FAY=FAY/EL

FBY=FBY/EL

CALL NILS(NOS¢MSySTsDSyJFK)
IF (UFK,GT.0) GO TO 76

3




(@) [eXake]

77

Iu=-1
Gu T0 77
76 I (OMINJLE«0,0.0R,JA,EQ,3) GU TO 77

TRANSFER TO LOUP TO CALL PGM2 AND PGM3
CALL AETSKC(S5LPGM]A)
CUNTINUE
It (IDeEQe2 «URe ID.EQe~1) CALL AETSKC(SLMOT35)

CALL AETSKC (4LPGM4)
END
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o0

O

O

OVERLAY (3,0)
PRUGRAM PGM1B

CUMMON/HP1/
CUMMON/HP2/
X

CUMMON/HP3/
X

CUMMON/HP4/
X

CUMMON/HPS/
CUMMON/HP6/
CUMMON/HPT/
CUMMON/HPB/
CUMMON/HP9/
CUMMON/HP10/
CUMMON/HP L1/
CUMMON/HP12/
CUMMON/HP13/
CUMMON/HP 14/
CUMMON/HP 15/
X
CUMMON/HP16/
CUMMON/HP17/
CUMMON/HP 18/
CUMMON/HP19/
X
CUMMON/HP20/
CUMPLEX II.EF

NPAGTITLE (83 ¢PATT (7)4RATIO
IDeIGsIPSINDsISOsISTART 9 JA9JB s JCsKoLP ¢MAXD 9y MONO ¢ MS,
NIXsNLOOP ¢NSDsNSO¢NSTReNUX

NOSsNM(30) yBEAM(30) sDRFT(30) yAREA(30) +MPS(30) »
AVBM (30) «ST(30)sIN(30) +SQAR(30) +X(30+20)9Y(304+20)
NUT eNONgNOE ¢ XS(20) o YS(20) o XX (19) oYY (19) sDEL(19)
SNE(19) +CSE (19)

VOL e XIPsDST9PSTesBAMIDRTsAIR¢AMP] s AMP24NS (30) «SS(30)
NOWsNOL ¢sNSP oNSToWINK (S) o SHLT (6) +SPEED (6) +STAT (20)
NFNeNFNSeFN(6) «FNS(6)
NBTAJNBTAS«NBTATNBTAQ+WANG (8) sCOSBET (3) sSINBET (3)
NFRONFRS'OMEN(JQ)QOMENS(30)QOHINOUMAXQDUME’UUAK
XZFO ¢ XZVL ¢ XZHB s XZPB s KV oKW

CHROA s THKA4SPNASFALYXZFASZCLFAJDEPASFAY

CHRDR s THKB 4 SPNByFBL Yy XZFB9yCLFB4DEPBsFBY
GRAVDEPCAT+SD(6) yRBMST (10)
ELyGCBeGYRIRGY 9y VCGoBRCL 9RF334RP354RMSS

A33(30) yA35(4¢30) sA53(4930) yAS5(4430) 9C355+C55Sy
B33(493093)¢B35(443093) e853(4¢3043) 98B55(4+30,43)
AHP (30) yDHP (4430) AP (30) sDP (4430)

OMEGA +UNsPAH (19) sPVH(19)

BLOG(19+19)4+YLOG(19+19)

KASE (4) «MIL (4) «CWR1 (4) sCWR2 (4) sWFR(4+3043)
WN(443093) ¢SWR(493093) yRWS(4+30,3)
ITIsEFH(443043)sEMP (4¢3093) 9yEMK(493043)

HeEMP

END UF CUMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

88
87

CUMMON/ENDCUM/ENDCOM

CUN=1.688

It (GRAV,LT.32,) CON=,3048#CON

CUN=SQRT (GRAV
FACT=SQRT (GRA

#EL) /CON
V/ZEL)

FARD=0,017453293

BSU=BEAM (MS) #
DU 205 ISD=1,
HHS=2,0#¢ (SD (I
I[F (BSD JLE. 1

RATIO=HHS/BSD

Gu TO 87
RATIO=HHS
IF (MONO oGE.

EL

NSD

SD) ) =BSD

«E~07) GO 70 88

1) RATIO=0.

SU(ISD)=SD(ISD)/EL

It (ISDeGTWl)
IF (ISDeGTWl)

FAY=FAY+SD(ISD)=SD (ISD=-1)
FBY=FBY+SD(ISD)~=SD (ISD=-1)

CALL AETSKC (5LQPGM2)
It (ID«GT&1) GO TO 77
CALL AETSKC(6LQPGMZB)
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IF(ID.GT .1) GO TO 77
CALL AETSKC(5LQPGM3)
IF (NOW.GT.0) GO TO 77
5 FORMAT(1H1+,1LAB6,18X,A6,1I4L7)
172 FORMAT(5X,*RELATIVE AND ABSOLUTE DISPLACEMENT, VELOCITY, ANNs=,
X ® ACCELERATION AT STATION ®*,FS5.1)
173 FORMAT(3I X,*SPEED =*,F5.1,* KNOTS®)
175 FORMAT(IX,*ENC PER(SEC) *,6X,*REL DISPL®,0X,*ABS DISPL*,12X,
X ®VEL®,8Xys®ACCEL/G®,7X*WAVE L/L*)
177 FORMAT(S XoF 10,294 (TXsF8.3)45XsF10.4)
171 FORMAT(3 X,*WAVE HEADING =*,F6.2,* DEGREES*/)
DO 150 KI=1,NSTR
RBMSTK=R BMST (KI)
LINES=3
NPAG=NPAG#1
WRITE (69 5) (PATT(I)oI=1,.,6),(TITLEC(I) ,I=1,8),PATT(7),NPAG
WRITE(6,172) RBMSTK
ARM=EL*(PST-.05*RBMSTK)
00 160 MM=1,NBTA
COSB=COS BET (MM)
DO 160 JJ=1,NFN
LMT=MIL(JDN)
IF(LMT.LE.O0) GO TO 160
LINES=LINES¢LMT+4
IF(LINES.LE.60) GO 7O 140
LINES=3
NPAG=NPAG+1
WRITE(6,5) (PATT(I) 1=1,6),(TITLEC(I) I=1,8)4PATT(7),NPAG
WRITE(6, 172) RBMSTK
140 SPID=FN(JJ)*CON
WRITE (6,173) SPID
WRITE(6, 171) WANG(MM)
WRITE (6, 175)
DO 170 N=1,LMT
WAVEN=FACT®*HFR(JJsNyMM)
WAVEN=COSB*WAVEN®*WAVEN/GRAV

HEAVE = REAL(EFH(JJyN,MM))

DELTA = FARD®AIMAG(EFH(JJyNyMM))
PITCH = REAL (EMP(JJ,N,MM))*2./EL
EPSIL = FARD®AIMAG(EMP(JJsNyMM))

ABMA=HEAVE®*COS(DELTA)~-ARM*PITCH*COS(EPSIL)
ABMB=HEA VE*SIN(DELTA)=-ARM*PITCH*SIN(EPSIL)
ABMO=SQRT(ABMA®*2 + ABMB**2)
RLMA=ABMA -COS (ARM®WAVEN)
RLMB=ABMB ¢ SIN(ARM®WAVEN)
RLMO=SQRT(RLMA®*2 + RLMB**2)
OMEGAE=0MEN(N)*FACT
ENCP=6.,2831853/0MEGAE
VEL=0MEG AE* ABMO
ACCEL=OMEGAE*VEL/GRAV
170 WRITE(64177) ENCPyRLMOy ABMOyVELsACCELsRHS(JJsNyMM)
160 CONTINUE
150 CONTINUE
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) PB4
77 CONTINUE
IF(IND.LE.O) GO TO 78
D0 8.1 JJ=1,NFN
00 81 N=1,NFR
DO 81 MM=1,NBTA
AL EMP (JJoN MM) SEMK(JSo NeMM) ¢TI®ATMAG (EMP (JJ,NMM))
WRITE (22 ) NFNyNFR,NBTA
WRITE(22) (FN(I) I=1,NFN), (OMEN(T), I=1,NFR), (WANG(I),I=1,NRTA)
WRITE(22) (C(WFRIJUSNMM) JEFH(JUJ N MM) JEMP I NGMM) s U =1,1FN),
X N=1,NFR),MM=1 NBTA)
78 IF(JAL.EQ.2) CALL AETSKC (5LPGM1A)
IF(LP.EQe0 <ANDe TP.EQe0 ANDe NOW.EQ.0) CALL AETSKT(SLMOT 35)
IF(LP.EQ.0 .AND. IP.EQ.0) CALL AETSKC(4LLPGMS)
205 CONTINUE
END
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PROGRAM QPGM2

CUMMON/HP1/
CUMMON/HP2/
X

CUMMON/HP3/
X

CUMMON/HP4 /
X

CUMMON/HPS/
CUMMON/HP6/
CUMMON/HPT/
CUMMON/HPB/
CUMMON/HP9/
CUMMON/HP10/
CUMMON/HP11/
CUMMON/HP12/
CUMMON/HP13/
CUMMON/HP 14/
CUMMON/HP15/
X
CUMMON/HP 167/
CUMMON/HP17/
CUMMON/HH 187
CUMMON/HP19/
X
CUMMON/HP20/

NPAG,TITLE(B) yPATT(7) yRATIO
IDsIGoIPoINDoISD9 ISTART 9 JA9JUB9JCoKoLPyMAXD ¢MONO I MS
NIXsNLOOP ¢NSDsNSO¢NSTReNUX

NOSsNM(30) yBEAM(30) sDRFT (30) yAREA (30) ¢4MPS(30)»
AVBM(30) +ST(30)9IN(30)+SQAR(30) +X(30+20)9Y(30,20)
NUT ¢sNONsNOE 9 XS (20) ¢ YS(20) o XX (19) oYY (19) sDEL(19) »
SNE(19) yCSE(19)

VOL o XIPsDST9sPST9sBAMIDRTsAIRsAMP]1 sAMP2,DS (30) 4SS (30)
NOW s NOL sNSPyNSTsWINK (5) 9 SHLT (6) ySPEED (6) s STAT (20)
NFNoNFNSFN(6) 9FNS(6) :
NBTA,NBTASyNBTATyNBTAQyWANG (8) yCOSBET (3) +SINBET (3)
NFRyNFRS9sOMEN (30)  OMENS (30) yOMIN 9 OMAX ¢ DOME s OWAX
XZFOoXZVL 9 XZHB ¢ XZPB oKV oKW

CHRDA s THKAsSPNAsFAL s XZFA9CLFAIDEPASFAY

CHRDBs THKB 9 SPNBsFBL 9 XZFByCLFByDEPBsFBY
GRAV,DEPCAT+SD(6) yRBMST (10)
EL9yGCBsGYRIRGY s VCGIBRCL yRF339yRP3IS9RMSS

A33(30) sA35(4930) ¢A53(4930) yASS(4930) 9C35S9CSSS
B33(4+930¢3)9B35(443093)9B53(4930+3)9B55(4+930,3)
AHP (30) +DHP (4930) ¢AP (30) sDP (4430)

OMEGA+UNsPAH(19) sPVH(19)

BLUG(19+19)4YLOG(19919)

KASE (4) o+MIL (4) yCWR]1 (4) yCWR2 (&) yWFR (493093) »
WN(493093) ySWR(493093) yRWS(493093)
TI1sEFH(443093) 9EMP (493093) yEMK (44930,3)

CUMPLEX IIsEFH,EMP

END UF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

o000

CUMMON/ENDCOM/ENDCOM

O

1 FURMAT (6X¢+®#DYNAMIC COEFFICIENTS OF THE EQUATIONS OF MOTION®////

6Xe#A33 IS SCALED BY M.#//

6X+#A35 AND AS3 ARE SCALED BY #s4HM®L,//

6Xe#ASS IS SCALED BY M#SH&L#,//

6Xe#B833 IS SCALED BY M#,lH# 3 #SURT (G/L) (#//

6X9s#835 AND BS3 ARE SCALED BY M#,]11H#SQRT(G*L).//

6X9#B5S IS SCALED BY M#,13H# #SQRT (G®L) .//

6Xe#M IS THE DISPLACED MASS.#//

6Xe#G IS THE ACCELERATION DUE TO GRAVITY,.#//

6Xe#L IS THE DISTANCE BETWEEN PERPENDICULARS.®#////

6Xe#FN IS THE FROUDE NUMBER = (FORWARD SPEED)/SQRT#46H(G®L) /7

6Xs#BETA IS THE WAVE HEADING ANGLE IN DEGREES.#®*/

6Xy#BETA = 180, FOR HEAD SEAS.®*//

6X9#OMEGA IS THE ENCOUNTER FREQUENCY NON=DIMENSIONALIZED BY#,

#SQRT(G/ZL) «®//

6X9#THE HULL SEPARATION/BEAM RATIO IS THE DISTANCE#/

6X+#BETWEEN THE HULLS DIVIDED BY THE BEAM OF ONE HULL.#)

2 FURMAT (1HO+SXe#BARE HULL POTENTIAL FLOW ADDED MASS AND DAMPING#®,
X # COEFFICIENTS#/6X9s#FN = #4FS5,3/
X  10Xe#OMEGA# ¢ TX 9 #A33N g TX g HA3SH G TX o HAS3IR G TX o #ASSH,7X s #B33% 47X
X #B35#,7Xs#B53%#,7X#B55#*)

—_
2 O O O D DX D D D D D X X XX X
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3 FURMAT (F15.446F10,6)
4 FURMAT (1HO+SX+®#ADDED MASS COEFFICIENTS AND DAMPING COEFFICIENTS®
X ® EXCLUDING CROSS~=FLOW DRAG®#/6Xe#FN = #4,F5,3/
X  1OXo®OMEGA® ¢ TX o AR TX g RA3SHTX o HASI® g T X ¢ #ASSR o T X9 ®H338,7X,
X ®#B35%,7X,%*BS53%,7X¢#RS5*)
S FURMAT(1H1914A6918XeA64147)
6 FURMAT (F1S5.4+8F10,6)
11 FURMAT (1HOsSX+8HSTATION F7.4)
150 FURMAT (1HO 980Xy #*HULL SEPARATION/BEAM = #,F7,4)
205 FURMAT (1HO+SX943HPROJECTED AREA UF THE SUBMERGED HULL/L*#2 =+E15.6
1/5X9 13HMUMENT /L #83 =,FE15,695X924HMOMENT OF INERTIA/L®%4 =,£15,.6)
IF (1.EQ,0) CALL PGM1B
FALP=PST=FAL
FBLP=PST-FBL
QPl = 0,7853982
RVOL = VOL # EL#®##3
NSO=NOS
[11=(0.041,0)
DU 12 MM=]1,.NBTA
WAND=WANG (MM) # ;01745329252
CUSBET (MM) =COS (WAND)
12 SINBET (MM)=SIN (WAND)
CALL QDFCN
DU 25 JJd=1+NFN
LMT=MIL (JJ)
Ir (MIL(JJ)«LE.O) GO TO 25
DU 20 N=14LMT
DU 20 MM=]1,NBTA
20 RWS(JJsNgMM) =1 ,/SWR (JJeNsMM)
25 CUNTINUE
DU 40 N=]14NFR

A33(N)=0,0
AHP (N)=0,0
AP (N)=0.,0

40 CUNTINUE
DU S0 JJ=1sNFN
DU S0 N=14NFR
DHP (JJsN) = 0,0
DP (JJeN)=0.0
B33(JJsNs1)=0,
DU SO MM=]1,NBTA
EFH(JJsNyMM) =(0e0C0)
S0 EMP(JJsNyMM) =(04e90.)
PRUA=0,
PrRUM=0,
PROI=0,
DU 60 K=1,4NUS
X1P=PST=SS (K)
XiP2=XIP#xXIP
DST=DS (K)
NUT=NM (K)
IF (NUT .EQe 0) GO TO 60
DU 333 1uK=1+NUT
333 XS(IUK)=X(KeIUK)
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62

65
66

63

60

30

XLG=XMAX (NUT+XS)

XSM=XMIN (NUT+XS)

AVBM (K)=XLG=XSM
BAM=BEAM (K)

DRT=DRFT (K)

AIR=AREA (K)
DA=DST#AVBM (K)
PROA=PROA+DA
PROM=PROM=XIP#DA
PROI=PROI+XIP2#DA
NUN=NUT=1

NUE=2#NON

DU 62 J=14NUT
XS(J)=X(KeJ)+SD(ISD)
YS(J)=Y(KeJ)

YSML = XMIN(NUT+YS)

DU 65 Il = 1s NUT

NNN = JUI

IF (YSML.EQ.YS(IJI)) GO TO 66
CUNT INUE

MAXD = NNN

It (MONO .GTe. 1) MAXD=1

DU 63 J=1,NON
XX(J)=045%(XS(J)+XS(J+]1))
YY(J)=0.,5#(YS(J)+YS(J+]))
XINT=XS (J+1)=XS(J)
YINT=YS (J+1)=YS(J)
DEL(J)=SQRT (X INT#82+YINT222)
SNE(J)=YINT/DEL (J)
CSE(J)=XINT/DEL (J)

CALL FRANK

IF (IDsLT&2) GO TO 60
STATION=20.0#SS (K)
WHITE(6411)STATIUN

GU T0 77

CUNTINUE

WHITE (6+4205) PROAGPROM4PROI
DU 30 N=]14NFR

GXI=0MEN (N)

DEB=GXI#VOL

DEA=GXI#DER
A33(N)=A33(N)/DEA

AHP (N) =AHP (N) 7DEA

AF (N)=AP (N) /DEA

DU 30 JJ=1sNFN
B33(JJeNs1)=B33(JJsNs1)/DEB
DHP (JJeN) =DHP (JJsN) ZDEB
DP (JJeN)=DP (JJsN) /DEB

DU 31 N=14NFR

GXI=0MEN (N)

GX2=6XI1#GXI

A33N=A33(N)

A3SN=AHP (N)

DU 31 JJ=1«NFN
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31

33
34

67

FNJ=FN(JJ)

ROS=FNJ®FNJ/GX2

B33S=8B33(JJeNsl)

Su=FNJ®*B833S/6X2

A3S5(JJeN)=A3SN=-SB

A>3 (JJeN)=A3SN+SB

ASS (JJeN) =AP (N) ¢+RSS®#A3I3N

SA=DHP (JJeN)

SH=FNJ®*A33N

B35(JJeNel)=SA+SH

B53(JJsNs1)=SA=-SB
B55(JJsNs1)=0P (JJyN) +RSS#B33S

CUNT INUE

It (IG.LT&2) GO TO 34

NPAG=NPAG+1

WRITE(6+5) (PATT(I)eIl=146)e(TITLE(I)sI=148)4PATT(7)+NPAG
WRITE(6¢150) RATIO

WRITE(641)

NPAG=NPAG+1

WRITE(645) (PATT(I)eI=146) s (TITLE(I)9I=148)sPATT(7) +NPAG
WKRITE(64150) RATIO

KrR=Q

DU 33 JJ=1eNFN

LMT=MIL (JJ)

[t (LMT.LE.O) GO TO 33

NF 4=LMT +4

WRITE(642) FN(JJ)

WRITE(6946) (OMEN(N) 9A33(N) ¢A3S (JJeN) sAS3 (JJeN) 9ASS (JJeN) o
X B33(JJeNel)eB3S(JJeNs1) 9BS3(JJeNy1) 9BSS(JJeNsl) oN=14LMT)
IF (UJEQeNFN) GO TO 33

KR=KR+NF 4

It (55=-KR.GE.NF4&4) GO TO 33

Kr=0

NPAG=NPAG+1

WHITE(Ae5) (PATT(I) oI=196) o (TITLE(I)oI=198)sPATT(7) +NPAG
WHITE(64150) RATIO

CUNTINUE

CUNTINUE

AUAB=AMAB=A[AB=0,

VUAB=VMAB=VIABR=0,

IFIN=0

IF (CLFACEQeOs «ANDe CLFB,EQe0,) GO TU 67
IFIN=1

CSA=CHRDA#SPNA

CSB=CHRDB#SPNB

FALP2=FALP#®*FALP

FBLP2=FBLP*#FBLP

AUFA=QPI#CSA# (CHRDA+THKA) /RVUL
AVUFB=QPI#CSB#* (CHRDB+THKB) /RVOL
AUAB=ADFA+ADFB

AMAB==FALP#ADFA-FBLP#ADFB
AlAB=FALP2#ADFA+FBLP2#ADFB
CUN=S*EL/RVOL

CUNA=CON#CSA#CLFA
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68

70

95
77

CUNB=CON®CSB*CLFB
CUNV=,5*x2VvL/VOL

DU 70 N=]ly,NFR

GX2=0MEN (N)

GXx2=GX2#GXx2

A33(N)=A33(N) +ADAB

DU 70 JJ=14sNFN

FNJ=FN(JJ)

IF (IFIN.EQ.0) GO TO 68
VUPA=CONA®*FNJ

VuPB=CONB#*FNJ

VUAB=VDPA+VDPB
VMAB==FALP®#VDPA=FBLP*VDPB
VIAB=FALP2#VDPA+FBLP2#*VDPB
VISF=CONV®*FNY

R35=FNJ/GX2

RS55=FNJ#R3S

A3S (JJeN)=A35(JJeN) +AMAB
AS3(JJeN)=AS53(JJsN) +AMAB

ASS (JJeN)=ASS5 (JJsN) +RSS®#ADAB+AIAB
S333=833(_JeNel) ¢VISF#PROA+VDAB
SA=FNJ#ADAB

S8=VISF#PROM+VMAB
Su35=8B35(JJsNsl) ¢+SA+SB
S853=B53(JJsNs1)=SA+SR
SHB55=B55(JJsNel) +VISF#PROI+VIAB
DU 70 MM=]1.NBTA

B33(JJsNyMM) =SB33

R3S (JJsNyMM) =SB3S

Bo3(JJeNyMM, =G853

B5S (JJsN,MM) =SBSS
C35S=CONV#PRUA+CONA+CONR
Co55S=CUNV#PRUM=FALP#CONA=-FBLP#CONB
IF (IG.LT,2) GO TO 77

NPAG=NPAG+1

WRITE(6¢5) (PATT(I)eI=1e6) e (TITLE(I)o1=1+8)sPATT(7) «NPAG
WRITE(69150)RATIO

Kr=0

DU 95 JJ=1¢NFN

LMT=MIL (JJ)

NF 4=LMT +4

It (LMT,LE,O0) GO TO 95

WRITE(6+4) FN(JJ)

WRITE(646) (UMEN(N) ¢A33(N) 9A35(JJeN) 9AS3 (JJsN) ¢ASS(JJeN) o
X B33(JJeNsl) eB3S5(JJeNs]l) ¢BS3(JJ9Ns1) 98BSS(JJeNel) oN=19LMT)
IF (JJEQ«NFN) GO TOU 95

KR=KR+NF &

IF ((S%=KR) sGE.NF4) GO TO 95

Kr=0

NFAG=NPAG+1

WRITE(645) (PATT(I)oI=146) e (TITLE(I)oI=148)¢PATT(7)+NPAG
WRITE(64150)RATIO

CUNTINUE

CUNTINUE

CALL AERTRNK

END
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PROGRAM QPGM2H

CUMMON/HP1/ NPAGTITLE(8) sPATT(7)4RATIO
CUMMON/HP2/ TOeIGyIPoINDeISOsISTARTIJA9UByJIC oK oL P eMAXDsMONOIMS

X NIXoNLOOP ¢NSDsNSO¢NSTRyNUX
CUMMON/HP3/ NOSsNM(30) BEAM(30) sDRFT(30) yAREA(30) yMPS(30) s
X AVBM (30) ¢ST(30) 9 IN(30) 9SQAR(30) ¢X(30+20)9Y(30420)

CUMMON/HP4/ NUT9sNONINOE 9 XS (20) 9 YS(20) o XX (19) oYY (19) sDEL(19)
X SNE(19) +CSE(19)

CUMMON/HPS/ VOL s XIPsDSTsPSTsBAMIDRTIAIRIAMP]l ¢AMP2,DS(30) 4SS (30)
CUMMON/HP6/ NOWINOL sNSPoNSTaWINK (S5) 9SHLT(6) +SPEED (6) o STAT (20)
CUMMON/HPT/ NFNoNFNSsFN(6) +FNS(6)

CUMMON/HPB8/ NBTANBTAS,NBTAT:NBTAQsWANG(8) sCOSBET (3) +SINBET(3)
CUMMON/HPS9/ NFRyNFRSsOMEN (30) 4OMENS (30) yOMINsOMAX ¢ DUME » OWAX
CUMMON/HP10/ XZFOoXZVL 9 XZHB 9 XZPBoKV oKW

CUMMON/HP11/ CHRDAsTHKASPNAsFALIXZFAsCLFALDEPAJFAY
CUMMON/HP12/ CHRDBsTHKB+SPNBsFBLIXZFBsCLFBIDEPB+FBY
CUMMON/HP 13/ GRAV,DEPCAT+SD(6) 4RBMST(10)

CUMMON/HP 14/ EL+GCByGYR9RGY s VCGoBRCL 9RF33+sRP3SsRMSS
CUMMON/HP15/ A33(30) 9A35(4+930) ¢A53(4930) 9AS55(4930)9C35S5+C55S+
X B33(493043)98B35(443093)9BS3(443043) ¢855(4430,43)
CUMMON/HP16/ AHP (30) ¢DHP (4930) AP (30) 9UP (4,430)

CUMMON/HP17/ OMEGASUN4PAH(19) sPVH(19)

CUMMON/HP18/ BLOG(19919)sYLUG(19919)

CUMMON/HP19/ KASE (4) sMIL (4) yCWR1 (4) yCWR2 (4) yWFR(493093)»
X WN(493093) 9SWR(493093) 9yRWS(4930+3)

CUMMON/HP20/ II1sEFH(493093) sEMP(493093) 9EMK(443043)

CUMPLEX II+EFH,EMP

END OF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCOUM/ENDCOM

CUMPLEX EGHsENP
CUMMON/PR23/ EGH(493043) yENP (4430,+3)

CUMPLEX AVCsCAsCB9yCCOUNsCEX9CEXALYCEXBLoCPART¢yCPARTACPARTBsCPET
X CZIAsCZIPIEXMNGEXPLoF3VeFSVeIKCeIKSyIKSSeIVISFosWEXMNsWEXPL
CUMPLEX SEFH(493043) ¢SEMP (4430,43)

DIMENSION DTMA(30) +EPK (443043)

2 FURMAT (LHO9SX¢#DAMPING COEFFICIENTS INCLUDING CROSS=FLOUW DRAG#®/
X G6Xo#FN = #4FS,3//13X+%BETA = #sF6.1/

X O6XeHOMEGA# 47X o#B33#,TXg#B3SH,TXo2#BS3#,7X,y#B55%)

3 FURMAT (1HO+5Xs#DAMPING COEFFICIENTS INCLUDING CROSS=FLOW DRAG#®/
X O6Xe#FN = #4FS,3//13X+%#BETA = #9F6,1927TXe#BETA = #,F6,1/

X O6Xe#OMEGA# 42 (TX9#B33#4TX 9 #B35% 97X 9 #BS38,TXy#B55%))

4 FURMAT (1HO+5X s #DAMPING COEFFICIENTS INCLUDING  CRUSS=FLOW DRAG#/
X O6Xo#FN = #4FS,3//13X9#BETA = #9F6.192(27TXe#BETA = #4F6,1)7/

X OXe#OMEGA® 43 (TXo#B33 3 TX9#BISH e TX9#HO3I# 37Xy #BS55%) )

S FURMAT(1H1914A6918X9sA64147)

6 FURMAT (1HO9SXo#EXCITING FORCEy MUMENT AND PHASES®////

X 6Xs*THE FURCE AMPLITUDE IS SCALED BY THE HEAVE RESTORING FURCE#®/
X 6Xe#C33 = RHO®ySHEGHAR,# (WATERPLANE AREA) .®#//
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6Xo*THE MUMENT AMPLITUDE IS SCALED BY THE PITCH RESTORING *,
SMOMENT#/6X ¢ #CSS = RHO® ySH*G®#A® o # (MOMENT OF INERTIA OF #,
* WATERPLANE)/ZL.®*//
6XolH® o ®*MOMENT DENOTES THE MOMENT AMPLITUDE SCALED BY L#y1H#®,
* (WAVE NUMBER) ®#y1H®,#C55,0%//
6Xe®#G IS THE ACCELERATION DUE TU GRAVITY.®/7/
6Xo®A IS THE WAVE AMPLITUDE.#//
6Xe®L IS THE DISTANCE BETWEEN PERPENDICULARS.*//
6Xe#RHU IS THE WATER DENSITY.#///)
7 FURMAT (6Xs*FN IS THE FROUDE NUMBER = (FORWARD SPEED)/SURT#,
6H(G*L) 7/
6Xs#BETA IS THE WAVE HEADING ANGLE IN DEGREES.®/
6Xe*BETA = 180, FOR HEAD SEAS.%#//
6X9*OMEGA IS THE ENCUUNTER FREWUENCY NON=DIMENSIONALIZED HY®#,
# SQRT(G/ZL) o7/
6X9*THE PHASE ANGLE IS MEASUREUD IN DEGREES WITH RESPECT TO THE®,
* WAVE AT THE CG, ®#//
6Xe#L/LAM IS L/ (WAVE LENGTH) (#//
6Xes#FOR FOLLOWING SEAS THE FREQUENCY DOMAIN IS DIVIUDED INTO #,
*THREE®#/6Xs#REGIONS SEPARATED BY TwO CRITICAL L/LAM DENOTED #,
#CWR]1 AND CWR2.*%*)
8 FURMAT (1HQO +SXe#EXCITING FORCEs MUMENT AND PHASES#/
X OGXe%FN = #43FS,3/6Xe#BETA = #,F6,1/
X 6Xe2REGION #,11,#CWR]1 = #4F9,49% CWR2 = #4F9,4//
X O6XeROMEGA® ¢SX oL /LAM® (SX 9 #FORCE® ¢SX 9 #PHASE®# ¢4 X 9 #*MOMENT # ¢S X o
X #PHASE®# 43X TH*MOMENT ¢SX o #LAM/L*)
9 FURMAT (1HO+5SXs#EXCITING FORCEs MUMENT AND PHASES®/
X BXe%FN = #,F5,3/6Xs#BETA = #,F6,1//
X 6Xe20OMEGA® ¢SXo#L/LAM# gSX 9 #FORCE®# ¢SX 9 #PHASE#® ¢4 X ¢ *MOMENT# 4SS X »
X #PHASE®#43Xy7TH#*MOMENT ¢SXo#LAM/L*)
10 FURMAT (F11e4eF10649F10,S59Fl0e39Fl0,59F10,3sF10e59F10.4)
12 FURMAT (1XsFl0,494F10.6)
13 FURMAT(1XsFl0,498F10.6)
14 FURMAT (1XsF1l0.,4412F1046)
150 FURMAT (1H0+80Xs#HULL SEPARATION/BEAM = #,F7,4)
202 FURMAT (6Xo#FN = #,FS,3/6Xs#BETA = #43F6.1/10Xe#UMEGA®#¢SXe#HEAVE®,
X SXe#PHASE# ¢SXe#PITCH#4SXo#PHASE#,SXe# AM/L*®)
203 FURMAT ((S5X9F10.392(F10,5+F10.3)4F10.4))
204 FURMAT (6Xs*#EQUATIONS OF MOTION SULVED USING DAMPING#®,
X *® COEFFICIENTS EXCLUDING CROSS=FLOW DRAG.*)
205 FURMAT (6X+*EQUATIONS OF MOTION SULVED USING EXCITING FORCE®,
X # INCLUDING FIN AND BODY LIFT CONTRIBUTIONS,#®)
206 FURMAT(6Xs*EQUATIONS OF MOTIUN SULVED WITH VISCOUS#,
X ® CROSS=FLOw DAMPING EFFECTS,.*)
500 FURMAT (SX¢#*MOTION AMP FAILED TO CONVERGE FOR BETA =#4FB8,2,
X ®#FN =#4F8,4¢% |LAST 2 VALUES =%#4E12.5¢% AND#4,E12,.5
X ®CALCULATION CUNTINUES.*)
S01 FURMAT(SXe#ITERATIUN NOT USED. MAX AMP =#,E12,5)
502 FURMAT (1Xx,12)
IF(1.EQs0) CALL PGM1B
SuI=SD(ISD)
DVUL=1./VOL
IF(IGeNE&3) GO TO 29
CALL SOLVE (2+DVOLsDVOL 91 sNFNs 1 ¢NBTAsleNFR)

2 > X D X X > > XX

2 > X 2 > X I X D D XX
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26

27
28
29

KK=0

NPAG=NPAG+1

WRITE(6+5) (PATT(I)oI=1e6) o (TITLE(I)oI=148)4PATT(7) oNPAG

WRITE(6+150) RATIO

WRITE (69204)

DU 28 JJs1 NFN

LMT=MIL (UJ)

IF (LMTL.LE,O0) GO TO 28

LMP=LMT+S

DU 27 MM=],NBTA

IF (55=KR.GE+LMP) GO TO 26

KrR=0

NPAG=NPAG+1

WRITE(6e5) (PATT(1)oI=1e6) 9 (TITLE(I)sI=1,8)4PATT(7)NPAG

WRITE(6+4150) RATIO

WRITE(64204)

WRITE(6+4202) FN{JJ) o HANG (MM)

WRITE(6+203) (OMEN(N) sEGH(JJINyMM) ENP (JJoNIMM) yRWS (JJoNsMM) o
N=1sLMT)

KR=KR+LMP

CUNTINUE

CUNTINUE

CUNT INUE

ELEL=EL*®EL

EL3=ELEL®EL

RVUL=EL3#VOL

DePAL=DEPAZEL

DePBL=DEPB/EL

DEPCAL=DEPCAT/EL

FALP=PST=FAL

FeLP=PST=-FBL

FALP2=FALP*FALP

FHLP2=FBLP“FBLP

CSCA=,54CHRDA#SPNA#CLFA

CSCB=,5#*CHRDB#SPNB#*CLFB

Ir (CLFAILEOOO «AND, CLFB.LE.OO «AND o XZVL.EQ.OO) 60 TO 399

DU 80 JJ=1e¢NFN

LMT=MIL (UJ)

IF (LMT,LELO0) GO TO 80

FNJU=FN(JY)

IVISF=,S#1I#FNJ#X2VL

FNJ=FNJZELEL

DU 81 MM=]1,NBTA

CUSB=COSBET (MM)

SINB=SINBET (MM)

SSINB=SUI*SINB

DU 81 N=1,LMT

CAY=WN(JJoNsMM)

F3V=(0e40,)

FoVv=(0e40,)

IKC=11#CAY®*CUSB

ERD=EXP (=CAY#DEPCAL)

DU 75 K=]14NUS

XIP=PST=SS (K)
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It (DEPCAT Ede0os) EKD=EXP (=CAY®ARLA (K)®DRFT (K))
CPET=EKD®*AVBM(K) *CEXP (IKC#*#XIP)#0S (K)
F3v=F3V=CPET
75 FOV=FSV+XIP*CPET
CCON=IVISF#*WFR (JJeNsMM) #COS (CAY®SSING)
CAYH=CAY*#*SINB
FEXF=FNJUSWFR(JJoNyMM)
CA==]I®FEXF*CSCA®EXP (=CAY®DEPAL) *COS (CAYB#FAY)*CEXP (IKC®#FALP)
Co==]I®*FEXF*CSCB#EXP (=CAY®DEPBL ) *COS(CAYB#FBY)*CEXP (IKC#FRBLP)
EFH(JJIsNIMM) =EFH(JJosNeMM) +CA+CB+CCON®*F 3V
8l EMP(JJINyMM) =EMP (UJsNsMM) =F ALP®*CA~FHLP*CB+CCUN®FSY
80 CUNTINUE
IF(IG.NE.3) GO TO 39
CALL SOLVE(2+DVUOLsDVOL 91 gNFNsl NBTAsLyNFR)
KrR=0
NPAG=NPAG+1
WRITE(6+5) (PATT(I)eI=196) e (TITLE(I)sI=148)PATT(7) «NPAG
WRITE(64150) RATIO
WRITE (64205)
DU 38 JJ=1+NFN
LMT=MIL (VJ)
I* LMTGLELD) GO TO 38
LMP=LMT+5
OU 37 MM=]1.NBTA
F(55=KR.,GELLMP) GU TO 31
H=0
NPYAG=NPA 5+ 1
WHITE(6¢T) (PATT(I) oI=196) s (TITLE(I) sI=148)PATT(7) «NPAG
WRITE 64153V RATIO
WRITE (54209)
31 WKRITE (64202 FN(JJ) s WANG (MM)
WRITE(64203) (OMEN(N) ¢EGH(JJINgMM) gENP (JJeNsMM) ¢ RWS (JLeNaMM) o
X N=1l;LMT)
KH=KR+LMP
37 CUNTINUE
38 CUNTINUE
39 CUNTINUE
399 IF (XZVL+XZFO+XZFA+XZ2FR,GT.0,) GO TO 34
DU 36 JJ=1sNFN
LMT=MIL (JJ)
IF (LMT,LEL.O0) GO TO 36
DU 35 N=],LMT
DU 35 MM=]14NBTA
EFH(JJesNsMM) =EFH(JJoNsMM) ZAMP ]
35S EMP (JJeNeMM) =EMP (JJsNeMM) ZAMP2
36 CUNTINUE
GU T0O 76
34 CUN=(~CSCA#FALP-CSCB#FBLP)*EL/RVUL
DU S5i JJ=1eNFN
DU 51 N=14NFR
EFK(JJoNe1)=B33(JJsNs])
EPK(JJ9Ns2)=835(JJsNsl)
EFK(JJoN93)=B53(JJsNsl)
S1 DP(JJIsN)=BSS5(JJeNs 1)
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DU 714 JJ=1sNFN
LMT=MIL (JJ)
IF (LMT.LE.O0) GO TO 714
DU 713 MM=],NBTA
ILOOP==]
DU 53 N=1,LMT
SEFH(JJ9yNsMM) =EFH (JJ9NyMM) /AMP]
S3 SEMP (JJeNsMM) Z2EMP (JJsNyMM) Z/AMP2
S5S ILOOP=ILOOP+1
IF (ILOOP,LE.O0) GO TO 52
DU S6 N=]1,oLMT
EFH(JJoNeMM) =EFH (JJoNosMM) #AMP |
S6 EMP (JJsNyMM) =EMP (JJeNeMM) #AMP2
52 CALL SOLVE (2sDVOL sOVOL 9 JJeJJIMMeMM, ]9 LMT)
IF (IGeNE.3) GO TO 25
Kr=0
NPAG=NPAG+1
WRITE(645) (PATT(I)eI=196)e (TITLE(I)9sI=148)+PATT(7) +NPAG
WHRITE(64150) RATIO
WRITE (64206)
LMP=LMT+4
It (55=KR,GE.LMP) GO TO 24
Kr=0
NPAG=NPAG+1
WRITE(6+S) (PATT(I)eI=146) ¢ (TITLE(LI) s1=148)4PATT(7) ¢NPAG
WRITE(64150) RATIO
WRITE (6+206)
24 WRITE(64202) FN(JJ) s WANG (MM)
WHRITE(6+4203) (OMEN(N) sEGH(JJ9N¢MM) sENP (JJeN9MM) o
X RWS{(JJU9N9MM) ¢N=19LMT)
KH=KR+LMP
25 IF (NLOOP,LEL)) GO TO SS
DU 5S4 N=1,LMT
S4 DIMA(N)=REAL (EGH(JJsNsMM))
EGHMXL=EGHMX
EOHMX=XMAX (LMT4DTMA)
IF (EGHMX.LT.+8) GO TO 556
It (ILOOP.LE«O) GO TO S5
It (ABS (EGHMX-EGHMXL ) /EGHMXLLE,1) GU TO 557
S5 CSXA=CHRDA#SPNA#XZ2FA
CSXB=CHRDB#SPNB#X2FB
C «21221=2/(3%P1)
C «005=A/EL=EMPIRICAL FACTOR
c XZFUC=(.005%EL)*,212214XZFO/EL
XZFUC=,001061#X2ZFOQ
VISM=XZFOC/VOL
DU 712 N=1sLMT
GXI=0MEN (N)
VISP=VISM#GX]
EFH(JJoNgMM) =EFH (JJ9yN¢MM) ZAMP 1
EMP (JJeNgMM) =EMP (JJUsNgMM) ZAMP2
ZRH=REAL (EGH (JJ9yN¢MM))
ZRP=REAL (ENP (JJsNsMM))
ZIH=AIMAG (EGH(JJsNIMM) ) /5T ,295779
ZIP=AIMAG (ENP (JJsN9sMM) ) /57 ,295779
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575

X

CLIH=ZRH#CEXP (=] 1#21H)

CLIP=2.,%2RP*CEXP (=11%21IP)

CAY=WN(JJsNsMM)

OMEW=WFR (JJsNsMM)

PRUA=0,

PrRUM=0,

PrOI=0,

FJV= (o. 00.)

F5V= (0. 00.)

WOW=0OMEW/GX]

IKS=]1#CAY

IKC=IKS#COSBET (MM)

IKS=IKS#SINBET (MM)

IKSS=IKS#SDI

EXPL=CEXP (IKSS)

EXMN=CEXP (-1IKSS)

WEXPL=WDWH*EXPL

WEXMN=WDW*E XMN

ERD=EXP (=CAY#DEPCAL)

DU 575 K=1sNOS

AVB=AVBM(F)

DST=DS (K)

X1P=PST~SS(K)

IF (DEPCAT ,EWe0s) EKD=EXP (=CAY#AREA (K)#DRFT (K))

CeX=EKD#CEXP (IKC#XIP)

CPART=CZIH=CZIP#X]P

VZEROP=CABS (CPART=-WEXPL#CEX)

VZEROM=CABS (CPART-WEXMN#CEX)

AVV=AVB# (VZEROP+VZEROM) #DST

PRUA=PROA+AVYV

AVV=XIP#AVV

PRUM=PROM+AVYV

PRUI=PROI +XIP#AVY

AVC=AVB#CEX# (VZEROPH*EXPL+VZEROM#EXMN) #DST

F3v=F3Vv+AVC

Fov=FSV+XIP#AVC

EXDA=EXP (=CAY®#DEPAL)

EXKDB=EXP (=CAY#®#DEPBL)

CEXAL=WOWH#EKDA#CEXP (IKC#FALP)

CEXBL=wWDW2EKDB#CEXP (IKC#FBLP)

CPARTA=C2IH=FALP#®#CZIP

CPARTB=CZIH=-FBLP#CZIP

IKSS=IKS#FAY

PARTA=CABS (CPARTA=CEXAL®#CEXP (IKSS)) +CABS (CPARTA=CEXAL#CEXP (IKSS))

IKSS=IKS#FBY

PARTB=CABS (CPARTB=CEXBL#CEXP (IKSS)) +CABS (CPARTB=CEXBL#CEXP (=IKSS))

CUN=,21221%6X1/RVOL

VUPA=CON#CSXA®#PARTA

VOPB=CON##CSXB#PARTH

CUN=,212214#6XI#GXI/ZEL3

PARTA=CON#CSXA#PARTA

PARTB=CON#CSXB#PARTHB

CUN=XZFOC#GXI#OMEwW

EFH(JJoNgMM) =SEFH(JJeNsMM) ¢ 11 # (=CON#F IV=PARTA®CEXAL=-PARTB#CEXBL) /
AMP 1

-
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EMP (JJU N yMM) =SEMP (JJyNeMM) ¢ II®(CON®FSVeFALP*PARTA*CEXAL+FBLP"
X PARTB* CEXBL)IZAMP2
BIJ(JJeNyMM) SEPK(JJI¢N,1) ¢VISP®PROA¢VOPA+VDPR
CON=-VISP*PROM=-VOPA®FALP-VOPB*FBLP
B3IS(JJsN MM) 2EPK(JJyN,2)¢CON
BS3CJJoN MM 2EPK(IJoN,3) +CON
712 BS55(JJeNMM) =DP (JJoN) ¢V ISP2*PROI*FALP2*VDPA+FBLP2*VDPB
IF {NLOOP ,LE.1) GO TO 713
IFLILOOP.LE.NLOOP) GC TO 555
WRITE (69 500) WANGI(MM) FN(JJ) EGHMXL yEGHMX
GO 70 558
556 WRITE(6,501) EGHMX
557 DO 715 N=1,LHT
EFHIJJIIN MM ZEFH(JJo N MM) 7 ANPIL
715 EMP(JJIN yMM) =EMP(JJNMM)/7AMP2
558 WRITE(6,502) ILOOP
713 CONTINUE
Ti& CONTINUE
76 IF(IG.LE.0) GO TO 77
00 85 JJ=1,NFN
LMT=MIL(JY)
IF(LMT.LE.O) GO TO 85
D0 84 MM=1,NBTA
DO 84 N=1,LMT
ZRH=CABS (EFH(JJy Ny MM))
ZRP=(CABS (EMP(JJyNoyMM))
IFIZRH.LEL,D,) GO TO 87
ZIH=<57, 295779 ATAN2 (ATMAG(EFH(JJsNeMM) ) ,REAL(EFH (JUJ,N, MM)))
IF(ZIH.GTe30s) ZIWH=ZIH=-360.
EGH (JJyN ¢MM) =CMPLX(ZRHy ZIH)
GO TO 88
87 EGH(JJ;N '"H’:(O.'o.'
88 IF(ZRP.LE.O0.) GO TO 90
ZIP==657.295779%ATAN2 (AIMAG(EMP(JJyNyMM) ) 4REAL (EMP (JJUN,MM) )
IF(ZIPLTe=270.) ZIP=ZIP+360.
ENP(JJNMM) =CMPLXLZRP, Z1IP)
EPK(JJUsNyMM) =ZRP/UN(JJy Ny MM)
GO TO 84
90 ENP(JJeNsMM) =2(0.,0.)
EPK(JJON 'H",=0.
84 CONTINUE
85 CONTINUE
IF(IG.LT «2) GO TO 111
NPAG=NPAG+1
WRITE(6,5) (PATT (1) o1=1,6)3(TITLEtI)1=1,8),PATT(7),NPAC
WRITE(6, 150) RATIO
KR=0
NFP=NFR#* 5
DO 40 JJy=1,4NFN
LMT=MIL(JJ)
IF(LMT.LE.O) GO TO &0
GO TO(4Wl 442+43), NBTA
b1 MHRITE(6s2) FN(JJ)HANG(1)
WRITE(D, 12) (OMENIN) 4B33(JJsNe1)4835(004Ns1)B5310J,N,1),
X BSS(JJsNel1)yN=1,LMT)
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GU TO 45
42 WRITE(6+3) FN(JJ) o WANG (1) yWANG (2)
WRITE(6+413) (OMEN(N) 9 (B33 (JJINyMM) 4B3S(JJeNeMM) sBSI (JJeNgMM) o
X BSS(JJeNsMM) yMM=1]1,42) ¢yN=]oLMT)
GU TO 45
43 WRITE(694) FN(JJ) o (WANG(I)9I=1,43)
WRITE(6914) (OMEN(N) 9 (B33 (JJINyMM) gBI3S(JJsNsMM) 4BS3 (JJeNeMM)
X BSS(JJeNeMM) ¢MM=1,43) yN=]oLMT)
4S IF (JJEQNFN) GU TO 40
KR=KR+NFP
IF (55=-KR.,GE«NFP) GO TO 40
KrR=0
NPAG=NPAG+1
WRITE(695) (PATT(I) ¢I=196) 9 (TITLE(I)sI=148)4PATT (7) +«NPAG
WRITE(64150) RATIO
40 CUNTINUE
111 NPAG=NPAG+1
WHRITE(64S) (PATT(I) oI=146)9 (TITLE(I)sI=148)PATT(7) ¢«NPAG
WRITE(64+150) RATIO
WRITE(646)
WRITE(647)
NPAGLG=NPAG~ 1
WHRITE(64S) (PATT(I) ol=196) 9 (TITLE(I)sI=19¢8)+PATT(7) «NPAG
WRITE(64150) RATIO
K==(
DU 100 JJ=1¢NFN
LMT=MIL (JJ)
IFr (LMTL,LEL.O0) GO TO 100
LMP=LMT+S
IF (KASE (JJ) «eNEo0) LMP=LMPe«1l
DU 110 MM=1+NBTA
IF (55=KR.GE.LMP) GO TO 103
K~=(
NFPAG=NPAG+]
WHITE(645) (PATT(I) 9I=196) 9 (TITLE(I) 9I=148)PATT(7) «NPAG
WHITE(6«150) RATIO
103 IF (KASE(JJ) «EQ40) GO TO 101
WRITE(648) FN(JJ) yWANG (MM) s KASE (JJ) sCWR1 (JJ) yCWR2 (JJ)
Gu TO 102
101 WRITE(649) FN(JJ) ¢ WANG (MM)
102 WRITE(6410) (OMEN(N) sSWR(JJeN9MM) sEGH(JJsNsMM) yENP (JJ9sNsMM)
X EPK(JJeNgMM) gRWS (JJeNeMM) gN=]4LMT)
KH=KR+LMP
110 CUNTINUE
100 CUNTINUE
77 CUNTINUE
CALL AERTRNK
END
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SUBROUTINE SOLVE(IUPTCONEFHsCONEMP o IFNF ¢ IFNL s IBTAF ¢« IBTAL o

X

CUMMON/HP1/
CUMMON/HP2/
X

CUMMON/HP 3/
X

CUMMON/HP4&/
X

CUMMON/HPS/
CUMMON/HP6/
CUMMON/HPT/
CUMMON/HPR/
CUMMON/HP9/
CUMMON/HP10/
CUMMON/HP1 1/
CUMMON/HP 12/
CUMMON/HP 13/
CUMMON/HP 14/
CUMMON/HP 1S5/
X
CUMMON/HPL16/
CUMMON/HPL1 T/
CUMMON/HP 18/
CUMMON/HP 19/
X

CUMMON /HP20/

IFRF 4 IFRL)

NPAGTITLE(B) yPATT (7) 4RATIO

IOy IGoIPsINDyISOsISTART s JA9UB s JC oK ¢LP ¢sMAXD sMONO sMS o
NIXsNLOOPyNSDsNSO4sNSTReNUX

NOSsNM(30) yBEAM(30) sDRF T (30) yAREA (30) ¢+MPS(30) o
AVBM (30) ¢ST(30) 9 IN(30) ySQAR(30) ¢X(30+20)sY(30,20)
NUToNONoNT 3 XS(20)+YS(20) 9 XX (19) oYY (19) sDEL(19)
SNE(19) yCSE(19)

VOL e XIPsDST9PSTeBAMDRTsAIR§AMP] 4 AMP24NS(30) 4SS (30)
NOWsNOL ¢sNSPyNSTsWINK (S) s SHLT (6) +SPEED (6) +STAT (20)
NFNoNFNS«FN(6) sFNS(6)
NBTASNBTAS+NBTATsNBTAQsWANG (8) yCOSBET (3) +SINBET (3)
NFRsNFRSsOMEN (30) yOMENS (30) yOMINsUMAX s DUME s UWAX
XZFO ¢ XZVL ¢ XZHB 9 XZPB oKV e KW

CHRDA 3 THKA3SPNAsFAL s XZFA3CLFAJDEPASFAY

CHRDB s THKB s SPNBsFBL 9 XZ2FBsCLFByDEPBsFBY
GRAVDEPCAT SO (6) 4RBMST (10)
ELsGCBsGYRIRGY s VCGeBRCL sRF334RP354RMSS

A33(30) yA35(4930) 9A5S3(4930) yASS5(44+30) yC355+C55S
B33(4930+3)9B35(4493093)9B53(4930+3)+855(44¢30,43)
AHP (30) +DHP (4+30) AP (30) sDP (4430)

OMEGAyUNsPAH(19) sPVH(19)

BLOG(19+19)sYLOG(19+19)

KASE (4) +MIL (4) sCWR] (4) yCWR2 (4) sWFR(493093) s
WN(493093)9SWR(493093) 9yRWS(4+43043)
IIEFH(443043) sEMP (493093) yEMK (443043)

CUMPLEX TIsEFH.EMP

END UF CUMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCOM/ENDCUM

CUMPLEX EGHsENP

CUMMON/PR23/

EGH(4+304¢3) yENP (443043)

DIMENSION TOD(4494) 9BOD(491) ¢« INDEX (44 3)

DU 10 JJ=IFNF+IFNL

LMT=MIL (JJ)

IF (LMT.LTL,IFRF) GO TO 10

ItRLL=IFRL

IF (LMTGLTLIFRL) IFRLL=LMT
FNJ2=FN(JJ) #&2
C35=RP35+FNJ2#C35S
Co5=RM55+FNJ2#C55S

DU 20 N=IFRF IFRLL

DU 30 MM=JUTAF,IBTAL

GAI=0MEN (N)
GX2=GXI#GXI

TUD(191)==GX2# (A33(N)+1,0)+RF33
TUD(1+2)==GX2#A35(JJsN) +C35
TOD(193)=GXI#B33(JJeNeMM)
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32

33

30
20
10

TOD(194)=GXI®B3S (JJsNsMM)
TUOD(291)==GX2#AS53 (JJsN) +RP35
TUD(2+2)==GX2#% (ASS (JJsN) +GYR) ¢+CSS
TUD(293)=GX1*BS3 (JUJeNIMM)
TUD(2¢4)=GXI®BSS (JJsNsMM)
TUD(3+1)==TOD(1+3)
TUD(3+2)==TOD(1+4)
TUD(3+3)=TOD(1,1)

TUD(3+4)=TOD(1,42)
TUD(491)==TUD(293)
TUD(4+2)==TOD(2+4)
TUD(4+43)=TOD(241)

TUD(4+44)=TOD(242)
BUD(191)=CONEFH*REAL (EFH(JJosNosMM))
BUD(291)=CONEMP#REAL (EMP {JJsNgMM))
BUD(3+¢1)=CONEFH#AIMAG(EFH(JJsNyMM))
BUD(4+91)=CONEMP#AIMAG‘EMP (JJosNsMM) )

CALL MATINS(TOD9s4949B0Ds1919DTRMeIDs INDEX)

GU TO(32+33),H1D

EFH(JJeNJMM) =(04904)

EMP (JJsNyMM) =(0e90,)

IF(IOPT,EQa3) EMK(JJeNyMM)=0.

GUu TO 30

ZRH=SQRT (BOD (141)##2+B0D(341) ##2)
ZIH==57 ,295779#ATAN3 (BOD(341) sBOU(141))
Z=P=0,5%SQRT (BOD(2451) ##2+B0D (441) #42)
ZIP==57,2957T79¢ATAN3 (BOD(4+91) sBOU(241))
IF(2IH,67,90,) ZIH=ZIH=360.

IF (ZIPJLT4=270.) Z2IP=21P+360.
EGH(JJeNsMM) =CMPLX (ZRHyZ1IH)

ENP (JJsNsMM) =CMPLX (ZRP4ZIP)

IF(IOPT.EQe3) EMK(JJINgMM) =2 #ZRP/WN (JJgNyMM)

CUNTINUE
CUNTINUE
CUNTINUE
RETURN
END
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X

X

X

X

X

PRUGRAM QPGM3

CUMMON/HPL/ NPAGTITLE(B) sPATT(T7)4RATIO
CUMMON/HP2/ TDsIGoIPoINDsISO9ISTART9JAsUBsJCoKsLPsMAXDyMONO s MS s

NIXoNLOOP ¢NSDsNSO¢NSTReNUX

CUMMON/HP3/ NOSsNM(30) yBEAM(30) yORF T (30) yAREA (30) +MPS(30) s

AVBM (30) ¢ST(30) 9 IN(30) 9»SQAR(30) +X(30520)9Y(30,20)

CUMMON/HP4/ NUTsNONINOE 9 XS(20) ¢ YS(20) 9 XX (19) oYY (19) sDEL(19)

SNE (19) +CSE(19)

CUMMON/HPS/ VOL s XIPsDSTePSTsBAMIDRT9yAIRsAMP]1 s AMP2,4DS (30) 4SS (30)
CUMMON/HP6/ NOWINOL yNSPoNSTeWINK (S5) 9 SHLT (6) s SPEED(6) s STAT (20)
CUMMON/HPT7/ NFNoeNFNSFN(6)+sFNS(6)

CUMMON/HPB/ NBTAJNBTASNBTATNBTAQ¢WANG (8) ¢+COSBET (3) +SINBET(3)
CUMMON/HP9/ NFRsNFRSsOMEN (30) OMENS (30) yOMINOMAX s DUME s OWAX
CUMMON/HP10/ XZFOosXZVL 9 XZHB s XZPBsKV oKW

CUMMON/HP11/ CHRDA+THKA3SPNASFALsXZFASCLFAJDEPAJFAY
CUMMON/HP12/ CHRDBsTHKB¢sSPNBsFBLXZFBsCLFByDEPBsFBY
CUMMON/HP13/ GRAV.DEPCAT+SD(6) ¢4RBMST(10)

CUMMON/HP 14/ EL+GCByGYRIRGY s VCG9sHBRCL 9RF334RP354RMSS
CUMMON/HP 1S/ A33(30)3A35(4+30)43A53(4930)9ASS(44930)+C355+C55S

B33(493093)9B35(443093)98B53(493043)9855(4430,3)

CUMMON/HP 16/ AHP (30) ¢DHP (4930) AP (30) sUP (4430)
CUMMON/HP 17/ OMEGAsUUNsPAH(19) yPVH(19)

CUMMON/HPL1EB/ BLUG(17+19)4YLOG(19+19)

CUMMON/HP 19/ KASE (4) sMIL (4) 9CWR1 (4) yCWR2 (&) yWFR (4930+3)

WN(493093) +SWR(493093) yRWS(4430+3)

CUMMON/HP20/ TI+EFH(493093) sEMP (493093) 9EMK(443043)
CUMPLEX [I+tFH4EMP

END UF COMMON DECK

(MAKE ALL CHANGES ABOVE THESE CARDS)
CUMMON/ENDCUM/ENDCOM

CUMPLEX EGHsENP
CUMMON/PR23/ EGH(493043) yENP (443043)

1 FURMAT (1HO+SX+®MOTION AMPLITUDES AND PHASES®////

2 2 O D X DD X X D X

6Xy9#THE HEAVE AMPLITUDE IS SCALED BY A.#//

6X9#THE PITCH AMPLITUDE IS SCALED BY 2#,1H#.®A/L ,®#//
6XelH®y#PITCH DENOTES PITCH AMPLITUDE SCALED BY A®#ylH#,

# (WAVE NUMBER) «%#//

6Xe#A IS THE WAVE AMPLITUDE.®#////

6Xye#FN IS THE FROUDE NUMBER = (FORWARD SPEED) /SQRT#,6H(G#L) .//
6Xe#BETA IS THE WAVE HEADING ANGLE IN DEGREES.#/

6Xs#BETA = 180. FOR HEAD SEAS.%//

6X9#0OMEGA IS THE ENCOUNTER FREWUENCY NON=DIMENSIONALIZED RY#®,
# SQRT(G/L) o®//

6X9#THE PHASE ANGLE IS MEASURED IN DEGREES WITH RESPECT TO THE
*WAVE AT THE CG. ®#//

6Xe#L/LAM IS L/ (WAVE LENGTH) ®#//

6X9#FOR FOLLOWING SEAS THE FREWUENCY DUMAIN IS DIVIDED INTU #,
#THREE®#/6X s #REGIONS SEPARAYED BY TwO CRITICAL L/LAM DENOTED #.
#CWR1 AND CWR2.%)
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S FURMAT (1H1+14A6918XsA64147)
8 FURMAT (1HO+SXe#MOTION AMPLITUDES AND PHASES®#/6Xs#FN = #4F5,3/
X O6Xo#BETA = #4F6,1/7 6Xo*REGION®9]]1o# CWRL = #9F9,4¢% CWR2 = #,
X F9e4//76X9#UMEGA® 9SXo#L /LAM# ¢SX 9 #HEAVE® 4SX ¢ #PHASE® ¢SXo#PITCH®,
X SXe#PHASE® 34X IH® 9 #®PITCH®¢SXo#LAM/L#)
9 FURMAT (1HO9SX9#MOTION AMPLITUDES AND PHASES#/6Xe#FN = #4F5, 3/
X O6Xo#BETA = #4F6,1//6X 9 #OMEGA® ¢SX o #L/LAMS ¢S X ¢ #HEAVE#® ¢S5 X ¢ #PHASE®
X SXe#PITCH#®¢SXo#PHASE® 94X 9 lH# 4#PITCH®3SX o #LAM/L®)
10 FURMAT(F1lle49F10e49F10,SeFl0e39FLl0,SeF103sF10e59F10e4)
150 FURMAT (1HO+80X423HHULL SEPARATION/BEAM = F7,.4)
IF(1.,EQ.0) CALL PGM1B
CUN=AMP2/VOL
CALL SOLVE(3sRF33sCONsl1sNFNeloNBTAy19NFR)
DU 20 JJ=1sNFN
LMT=MIL (JJ)
It (LMT.LE.O0) GO TO 20
DU 30 N=1,4LMTY
DU 30 MM=1,NBTA
EFH(JJINIMM) =EGH (JJ9N9sMM)
30 EMP (JJ9eNeMM) =ENP (JJesNsMM)
20 CUNTINUE
NFAG=NPAG+1]
WRITE(695) (PATT(I)eI=196) 9 (TITLE(I)9I=148)sPATT(7)+NPAG
WRITE(6:,150)RATIO
WRITE (641)
Kr=0
NFAG=NPAG <1
WRITE(645) (PATT(I) «I=1e6)e (TITLE(I)sI=148)sPATT(7) ¢NPAG
WRITE(64150)RATIO
DU 44 MM=] ,IBTA
DU 40 JJ=1;nNFN
LMT=MIL (JJ)
IF (LMTLLE.O0) GO TO 40
LMP=LMT+4
It (KASE (JJ) eNE.0) LMP=LMP+1
IF (55=-KR.GE.LMP) GO TO 43
Kk=0
NPAG=NPAG+1
WHRITE(69S) (PATT(I)eI=146) 9 (TITLE(I)sI=148)¢PATT(7) +NPAG
WHRITE(64150)RATIO
43 IF (KASE(JJ) «EQe0) GO TO 41
WRITE(648) FN(JJ) s WANG (MM) ¢KASE (JJ) sCWR] (JJ) sCWR2 (JJ)
Gu TO 42
4] WRITE(649) FN(JJ) s WANG (MM)
42 WRITE(6+10) (OMEN(N) ¢ SWR(JJsNgMM) sEFH(JJeNgMM) ¢EMP (JJesNIMM) o
X EMK(JJsNsMM) 4RWS (JJsNsMM) gN=]14LMT)
KH=KR+LMP
40 CUNTINUE
44 CUNTINUE
CALL AERTRN
END
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SUBROUTINE NILS(NOS+MS¢ST+DS9eJFK)
DIMENSION ST (30)+05(30)

81 FURMAT (1H0+5X+33HINCORRECT STATIUN SPACINGS = STOP)

DU S K=],NOS

S DS(K)=0,0

NSM=NOS=2
N>X=2# (NOS/2)
IF (NSX.EQ,NOS) GO TO 11
DU 10 K=19NSMe2
DI=ST(Ke]l)=ST(K)
DE=ST(K+2)=ST(K+1)
IF (ABS(D1=D2) 4GT.0.,001) GO TO 777
D=0.,1#D2%0,16666667
DS (K)=DS (K) +D
DS(Kel)=0S(Kel) +4,0%D
DS(K+2)=0DS(Ke2)+D

10 CUNTINUE
GU TO 78

11 Ir ((2#(MS/2)) .EQ.MS) GO TO 12
M>5]=MS=2
GY 70 13

12 M51=MS-1]

13 M52=MS1+1
MS3=MS2+1
MS4=MS3+1
IF ((MS1elLTe3)eORe(MSG,GTeNSM)) GU TU 777
M>50=MS] =2
Du 20 K=14MS0s2
DI=ST(K+1)=ST(K)
DZ=ST (K+2)=ST(K+])
IF (ABS(D1=D2) «GT40.001) GO TO 777
D=0.1%#02%0,16666667
DS(K)=0S(K) +D
DS(K+1)=0DS(Kel)+4,0%D
D>(K+2)=DS (K+2) +D

20 CUNTINUE
D1=ST (MS2)=ST (MS1)
0e=ST (MS3)=ST (MS2)
D3=ST (MS&4) =ST (MS3)
IF ((ABS(D1=U2) eGT¢04001) sORe (ABS(N2=U3) «6T«0.001)) GO TO 777
D=0.15%#D2%#0,125
DS (MS1)=0S (MS1) +D
N>(MS2)=0S (MS2) +3,0%0D
D>(MS3)=PDS(MS3)+3,0%0D
D> (MS4) =DS (MS4) +D
DU 30 K=MS4sNSM,2
DI=ST(K+1)=ST(K)
D2=ST(K+2)=ST(K+1)
IF (ABS(D1=D2) «GT<0.001) GO TO 777
D=0,1%#D2%#0.,16666667
D>(K)=DS(K) +D
DS(K+1)=DS(K+1)+4,0%0
DS (K+2)=US(K+2) +D

30 CUNTINUE

78 JrK=]
Gy T0 77

777 JFK=0
WRITE(6481)

77 RETURN
gD 93
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(@] o000

SUBROUTINE QOFCN

CUMMON/HP1/
CUMMON/HP2/
X
CUMMON/HP3/
X
CUMMON/HP4&/
X
CUMMON/HPS/
CUMMON/HP&/
CUMMON/HPT7/
CUMMON/HPB/
CUMMON/HP9/
CUMMON/HP10/
CUMMON/HP11/
CUMMON/HP12/
CUMMON/HP13/
CUMMON/HP14/
CUMMON/HP1S/
X
CUMMON/HP16/
CUMMON/HPL17/
CUMMON/HP18/
CUMMON/HP19/
X
CUMMON/HP20/

NPAGsTITLE (8) oPATT (7) yRATIO
IDsIGYIPINDoISDeISTART 9JA9UB9JC oK oLP sMAXD s MONO yMS
NIXosNLOOP ¢NSD9sNSOsNSTReNUX

NOSeNM(30) yBEAM(30) yURFT(30) yAREA(30) ¢4MPS(30) »
AVBM (30) +ST(30) 9 IN(30) ¢+SQAR(30) +X(30420) Y (30+20)
NUT sNONsNOE ¢ XS (20) 9 YS(20) o XX (19) oYY (19) sDEL (19)
SNE (19) +CSE (19)

VOL ¢ XIPsDSTyPST9BAMIDRT9AIRyAMP1 ¢ AMP2,4DS (30) 4SS (30)
NOWsNOL sNSPoNSTaWINK (S5) 9SHLT (6) ySPEED (6) 9 STAT (20)
NFNsNFNSeFN(6) 9 FNS(6)
NBTASNBTAS'NBTAToNBTAQyWANG (8) yCOSBET (3) 9SINBET(3)
NFReNFRS9sOMEN (30) yOMENS (30) yOMINsUMAX s DUME s OWA X
XZFO o XZVL ¢ XZHB ¢ XZPB oKV oKW

CHRDA s THKA+SPNAsFAL s XZFAsCLFAJDEPALFAY

CHRDB s THKB ¢ SPNBsFBLXZFBsCLFBsDEPBsFBY
GRAVDEPCAT4SD(6) 4RBEMST(10)
ELsGCByGYRIRGY s VCGoBRCL 9RF 33 9RP35¢RMSS

A33(30) 9sA35(4930) 9A53(4930) yAS55(4930) yC3559C55S
B33(493043)¢B35(443093)9B853(4930+3)¢B55(44¢30,43)
AHP (30) sDHP (4930) AP (30) sDP (4+30)

OMEGAsUN3PAH(19) ¢PVH(19)

BLOG(19419) sYLOG(19419)

KASE (4) oMIL (4) yCWR1 (4) yCWR2 (4) sWFR (493093)»
WN(493043) 9SWR(493093) yRWS(4430,43)
IIsEFH(493043) yEMP (493093) EMK(493043)

CUMPLEX II1+EFH.EMP

END UF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCOM/ENDCOM

DU 10 JJ=19NFN
KASE (JJ) =KASE (1)

MIL (JJ) =0
CWR1(JJ)=0,0
CWR2(JJ)=0.0

DU 10 MM=]1,NBTA

DU 10 N=14NFR

WFR(JJsNeMM) =0,
WN(JJeNyMM) =0,

10 SWR(JJsNeMM) =0,
IF(JUCENQL2) GO TO 2
DU 20 JJ=1yNFN

MIL (JJ) =NFR

DU 20 MM=]14NBTA
FNC=FN(JJ) #COSBET (MM)
IF (ABS(FNC) oLEs1.E=06) GO TO 31

DU 30 N=14NFR

TAU=0OMEN (N) #FNC
WFR(JJoNIMM) = 5% (] o =SQRT (le=4.#TAU) ) /FNC
WN(JJoNeMM) =WFR (JJaNgMM) #WFR (JJsNsMM)

30 SWR(JJsNsMM) =WN(JJsNsMM) /6.,2831853
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31

35
20

GU TO 20

DU 35S N=].NFR

WFR (JJeNsMM) 2OMEN (N)
WN(JJoN9MM) =OMEN (N) ®*OMEN (N)
SWR(JJeNoMM) =WN(JJsN9sMM) /6,2831853
CUNTINUE

GU T0 7

C FOLLOWING SEA CALCULATIONS

60
40

CUNTINUE

DU 40 MM=] 4 NBTA

CUSB=COSBET (MM)

DU 40 JJ=1oNFN

FNC=FN(JJ) #COSB

CRT=,25/FNC

CWR1 (JJ)=2.0°CRT®*#2/3,1415927

CWR2(JJ)=4,0%CWR1 (JJ)

DU 60 N=1sNFR

IF (KASE (1) eNEe3 «AND, OMEN(N) ¢GT«CRT) GU TOU 40

MIL (JJ)=2MIL (JJ) «]

TAU=FNC#UOMEN (N)

IF (KASE (1) eEQel) WFR(JJINgMM) = 5% (] 4 +SOURT (Le=4,®*TAU)) /FNC
IF (KASE (1) eEQe2) WFR(JJINIMM) = S# (] 4=SURT (lo=4¢%TAU) ) /FNC
IF (KASE‘I).EQ.3) WFR(JJeNsMM) = S# (1 4+SQRT(1,+4,%TAU) ) /FNC
WN(JJIoNsMM) =WFR (JJaNyMM) #WFR (JJsNeMM)

SWR(JIeNsMM) =WN(JJsNsMM) /6,2831853

CUNT INUE

CUNTINUE

Rt TURN

END
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X

X

X

X

X

SUBROUTINE FRANK

CUMMON/HP1/ NPAG,TITLE(8)sPATT(7),RATIO

CUMMON/HP2/ IDsIGeIPoINDyISDyISTART9sJA9UB9JCoKoLP sMAXDsMONOsMS
NIXosNLOOP ¢NSD9sNSO¢NSTReNUX

CUMMON/HP3/ NOSsNM(30) sBEAM(39) sDRFT(30) sAREA (30) +MPS(30)
AVBM (30) +ST(30) s IN(30) ySQAR(30) 94X (30920)9Y(30,20)

CUMMON/HP4&/ NU'ONON'NOEQXS(ZO)QYS(ZQ)OXX(IQ)OYY(19)QDEL(19)o
SNE(19) sCSE(19)

CUMMON/HPS/ VOLsXIPsDST9PSTeBAMIDRT9AIRsAMP] ¢AMP2+DS(30) 4SS (30)

CUMMON/HP6/ NOWsNOL sNSPoNSToWINK(5) sSHLT (6) ¢ SPEED(6) sSTAT (20)

CUMMON/HPT/ NFNoNFNSsFN(6) sFNS(6)

CUMMON/HP8/ NBTAJNBTASyNBTAT,NBTAQsWANG (8) +COSBET (3) +SINBET (3)

CUMMON/HP9/ NFR'NFRSOOMEN(3°)QOMENS(SO)'OMINQUMAXODOMEOUHAX

CUMMON/HP10/ XZFOoXZVL ¢+ XZHB 9 XZPBsKV oKW

CUMMON/HP11/ CHRDAsTHKA3SPNAsFAL9XZFAsCLFA4DEPAJFAY

CUMMON/HP12/ CHRDBsTHKB+SPNBsFBLYXZFBsCLFBsDEPB+FBY

CUMMON/HP 13/ GRAV,DEPCAT,SD(6) yRBMST (10)

CUMMON/HP14/ EL+GCB9sGYRIRGY s VCG9BRCL sRF 339RP3S 9RMSS

CUMMON/HP1S57 A33(30) 9A35(4930) 9yA53(4930) yAS55(4930) ¢C3I5S5+C55S
B33(4+30+3)¢B35(4+3093)9¢B53(4930+3)9BSS5(4930,3)

CUMMON/!4P167/ AHP (30) yDHP (4930) AP (30) yDP (4430)

CUMMON/HP17/ OMEGAsUNsPAH(19) 4PVH(19)

CUMMON/HP18/ BLOG(19+19),YL0OG(19919)

CUMMON/HP19/ KASE (4) +MIL (4) sCWR]1 (4) yCWR2 (4) yWFR(493093) s
WN(493063) ySWR(493093) 9RWS(4+30+3)

CUMMON/HP20/ IT+EFH(493093) 9EMP (493093) sEMK (443043)

CUMPLEX II1+EFHEMP

END OF COMMON DECK

12

(MAKE ALL CHANGES ABOVE THESE CARDS)
CUMMON/ENDCUM/ENDCUM

CUMPLEX CEXH(493043) 9CEXM(493043) sEKXCDIEKZDY 4F359G359I0W4P3eXU
FURMAT (1HO9SX931HMATRIX IS SINGULAR FUR OMEGA = F7.4)
XiP2=XIP#XIP

CMUNO=1,

IF(MONOQEQ.a) CMUN0=20

SAREA=AREA (K) #BEAM (K) #DRF T (K)

IF (BEAM(K) «LE, 1,E=08) SAREA=AREA (K)#DRFT (K)##2

IF (MPS(K) NE,1) CALL FINIT

DU 10 N=14NFR

OMEGA=0MEN (N)

UN=0MEGA#OMEGA

Iuw=11/0MEGA

IF (MPS(K) ¢NE,1) GO TO 12

DHHA=EMK (1 ¢Ns 1)

DHHB=EMK (29Ns1)

GU T0 17

CALL PRESS

IF(ID«EGs1) GO TO 11

WRITE(6+49) OMEGA

GU TO 77
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11

20

17

90

89

42

41

32

DHHA=0 . 0

DHHB=0,0

DU 20 I=]1,NON

CUN=CMONO®DEL (I)*CSE (1)
DHHA=DHHA+CUN®PAH (1)

DHHB=DHHB +CON#PVH (1)

IF (MPS(K) «NE. 2) GO TO 17
EMK(1sNs1)=DHHA

EMK(29Ns1)=DHHB

DHPA==XIP#DHHA

DHPB==XIP#DHHB

DPPA=XIP2#DHHA

DPPB=X1P2#DHHB

A33(N)=A33(N) +DST*DHHA

AHP (N) =AHP (N) ¢«DST#DHPA

AP (N) =AP (N) +DST#DPPA

DU 30 JJ=1¢NFN

XU==XIP=IDW®#FN (JJ)

CUNST=0.

CUNSA=0,

IF (KeGEeKV «ANDs K.LE.KW) GO TO 90
CUNST=UN#SAREA#XZHB*FN (JJ) *CMONO
CUNSA = xZPB # CONST
B33(JJeNs1)=B33(JJsNs1) +DST# (DHHB+CONST)
DP (JJeN) =DP (JJyN) «DST# (DPPB+CONSA#XIP2)
DHP (JJsN) =DHP (JJeN) +DST# (DHPB=XIP#CONST)
IF (MIL(JJ)«LT,N) GO TO 30

DU 33 MM=1,NBTA

CuUSB=COSBET (MM)

SINB=SINBET (MM)

WNT=WFR(JJsNgMM)

WNO=WN (JJeNsMM)
EXXCD=CEXP (I I#WNO#XIP#COSB) #DST#CMONU
IF (MPS(K) NE.1) GO TO 42
F3S=CEXH(JJsNsMM)

G3S=CEXM (JJsNyMM)

GYU TO 160
F35=(0440,)
GJS-"(O.QO.)

IF (MONO.NE.1) GU TO 32

DU 41 I=14NON

EKZDY=CEXP (WNO# (YY (I)=TT#xX(I)#SINR))*®DEL (I)
ETA2S==SNE (I) #SINB
P3=CMPLX (PAH (1) +PVH(I))
CSEI=CSE(I)

F35=F35+CSEI#*EKZDY

G35=G35+P3% (ETA2S+1I#CSEI)#EKZDY
CUNTINUE

G3S5=1I1#WNT/UMEGA#G35S

Gu TO 18

DL 31 I=1,NUN
ERZDU=EXP (WNO#®YY (1)) *DEL(I)
CAYYS=WNO#XX (I)#SINB

CLUSK=CSE (I)#COS(CAYYS)
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SINKYS=SIN(CAYYS)
C NOTE== ETA2==SNE(])» ETA3=CSE(])

ETA2S==SNE (I)*SINB
P3aCMPLX (PAH(I) oPVH(I))
F35=F35+CCOSK®*EKZD
G35=G3S+ (=CCUSK+ETA2S*SINKYS) ®*EKZD#P3

31 CUNTINUE
G3S5=WNT/UOMEGA#G3S

18 IF (MPS(K) NE.2) GO TO 160
CEXH(JJeNyMM) =F 35
CEXM(JJ9N9gMM) =G3S

160 EFH(JIINIMM)ZEFH (JJoNoMM) +EKXCD* (F35+(635)
EMP (JJoNoMM) =EMP (JJeNsMM) +EKXCD®* (=X [P#F 35+ X1J#G35)

33 COUNTINUE

30 CUNTINUE

10 CUNTINUE

77 RETURN
END
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SUBROUTINE FINIT
CUMMON/HP2/ IDsIGeIPoINDoISDsISTARTsJA9UByJCeKoLP eMAXDIMONOIMS,
X NIXoNLOOP ¢NSD9NSO¢NSTReNUX
CUMMON/HP4/ NUT9NONSNOE 9XS(20) s YS(20) o XX(19) oYY (19)sDEL(19)
X SNE (19) oCSE(19)
CUMMON/HP18/ BLOG(19+19)sYLOG(19919)
DIMENSION Xx(20)+Y(20)
EQUIVALENCE (XSeX) 9 (YSsY)
PI=3,1415927
DFNL=0,
DCNL=00
PPL=0.
PCL=0.
DU 10 I=1+NON
XMl=xXX(I)=Xx(1)
YMl=YY(I)=Y(1)
YPL=YY(I)+Y(])
FPRI=,S5#ALOG (XM]1#82+YM] #02)
FCRI=,S#ALOG (XMl 2#2+YP ] #82)
APR]1=ATANZ2 (YM]1 ¢ XM]1)
ACR1=ATAN2 (YP]1 ¢ XM]1)
IF(I .GE., MAXD) GO TO 30
IF (YM1 .LT«0.) APR1=APR1+2,.%PI
IF(YPIQGE. o.) ACR1=-pI
30 CUNTINUE
IF (MONO .EQ. 1) GO TO 35
XPl=XX(I)+X{(1)
FPL1=,52ALOG(XPl##2+YM]#22)
FCL1I=.S#ALOG(XPl##2+YP]l#22)
APLLI=ATANZ2 (YM1,4XP1)
ACLI=ATANZ2 (YP14XP1)
35S CUNTINUE
DU 10 J=14NON
XM2=XX(I)=X(J+1)
YM2=YY(I)=Y(J+l)
YP2=YY(I)+Y(Je]l)
FPRZ2=S#ALOG (XM2##2+YM2##2)
FCR2=,5#ALOG (XM2#u2+YP2#u2)
APR2=ATANZ2 (YM2 ¢ XM2)
IF(I .GE. MAXD) GO TO 20
Jll=y+1l
IF (I «GEe Jl1l oANDe APR2 +LEs 0.) APRZ=APR2+2,%#PI]
IF(J11 «GTe MAXD ,ANDs APR2 oLTe 0.) APRZ2=APR2+2.%#PI
I141P=(APR1-APR2)#10000.,0
ZIP=121P
21P=21P/10000,0
IF(ZIP GTe PI) APR1=APR1=2.%P1
IF (XxM2 .GTe. 04) GO TO 4
GU TO S
20 Jl=J+l
IF (XM2 +GTe 0s) GO TO 4
IF (J1 «GT. I) GO TO 6
#ees CARDS BELOwW ARE FOR CONVEX OR CONCAVE TOP DECK #ae
[IF(YM2 oLTe 0.) APRZ2=APR2+2.%*P1
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GU T0 S

C #ess CARDS BELOW ARE FUR CONVEXsFLAT OR CONCAVE BOTTUM w#e

C

6
)

IF (YM2 ,GEs 0.) APR2=APR2-2,.%*P]

[F(YP2 .LT. 0,) GC 7O 4

ACR2==P]

Gu T0 3

ACRZ=ATAN2 (YP2 4 XM2)

SIMJU=SNE (1) *CSE(J)=-SNE (J)*CSE(T)

CIMJU=CSE (I)*CSE (J) +SNE (1) #SNE (V)

SIPJU=SNE (1) *CSE (J) +SNE (J) #CSE(I)

CIPJU=CSE(I)®CSE(J)=SNE (1) *SNE ()

DPNR=SIMU* (FPR1~=FPR2) +«CIMJ®* (APR1=APR2)

PPR=CSE (J)# (XM1#FPR]1-YM]1 #APR1 =XM1 =XM2#FPR2+YM2#APR2+XM2) +SNE (J) # (Y
IMI®*FPR]1 +XM1#APR]1 =YM] =YM2#F PR2~XM2#APR2+YM2)

DCNR=SIPJ#* (FCR1~=FCR2) +CIPJ* (ACR1-ACR2)

PCR=CSE (J) #(XM1#FCR1-YP1#ACR1~XM1=XM2#FCR2+YP2#ACR2+XM2) +SNE (J) # (Y
1P2#F CR2+XM2*ACR2+YP1=-YP]1#FCR1~XM1#ACR1=-YP2)

It (MONO .EQe. 1) GO TO 37

XP2=XX(I)+X(Jel)

FPLZ=oS#ALOG (XP2##2+YM2##2)

FCL2=.S#ALOG (XP2#82+YP28#2)

APLZ2=ATAN2 (YM2 4 XP2)

ACL2=ATAN2 (YP2,4XP2)

DPNL=SIPU® (FPL2-FPL1) +CIPJ* (APL2=-APL1)

PPL=CSE (J) # (XP2#FPL2=-YM2#APL2-XP2=-XP14FPL]1+YMI®APL]1+XP1) +SNE (J)® (Y
IMLI#FPLL+XP1®#APL]+YM2=-YM2#FPL2=-XP2#APL2=YM])

DCNL=SIMu# (FCL2=FCL1) +CIMJ*® (ACL2-ACL1)

PCL=CSE () # (XP2#FCL2=-YP2#ACL2=XP2=XP1®FCL1+YP1®#ACL1+XP1) +SNE (J) # (Y
1P2#FCL2+XP2#ACL2=-YP2-YP1#FCL1-XP1#ACLLl+YP])

37 CUNTINUE

BLUOG(I1+J)=DFNR+DPNL=DCNR=DCNL
YLUG (I ¢J)=FFR+PPL=-PCR=PCL

Ir (ULEQ.NON) GO TO 10

X1l=xM2

YMl=YM2

FFPRI=FPR2

FCR1=FCp2

sess NEXT CARD HANDLES ANGLE DIFFERENCE ACRUSS MAXD POINT #&#as

IF (] «LTe MAXD (ANDe (J+1) dEQe MAXD +AND, APRZ2 LT, 0.) APR2=APR2
1+ 2.,%P1

APR]1=APRZ2
ACR1=ACRZ2
YPl=YPZ2 :
IF (MONO LEQe 1) GO TO 10
XP1l=xP2

FPLLI=FPLZ2
FCL1=FCLZ2
APL1=APLZ2
ACL1=ACL?2

10 CUNTINUE

RETURN
£
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22

37

38

SUBROUTINE PRESS

CUMMON/HP2/ IDsIGeIPsINDsISDeISTART9JA9UBsJCoKo9LPsMAXDsMONOIMS
X NIXosNLOOP ¢NSDsNSO4NSTReNUX

CUMMON/HP4/ NUtvNONoNOEolS(ZO)oYS(ZO)oXX(lQ)oYY(l9)90EL(19)o
X SNE (19) sCSE(19)

CUMMON/HP17/ OMEGAsUNsPAH(19) sPVH(19)

CUMMON/HP18/ BLOG(19919)4YLOG(19+19)

DIMENSION CUN(3801)vCT(38038)0$0UR(190l9)oUAVE(l9v19)
DIMENSION INDEX(3893)

DIMENSION X(20)sY(20)

EQUIVALENCE (XSeX) 9 (YSsY)

DPL=0.

PPLZO.

D‘L:O-

PwL=0,.

DU 10 I=14NON

NI=NON+1

CUN(I+1)=0.0

CUN(NIs1)=0OMEGA®*CSE(I)

X1=UN® (XX (I)=X(1))

YRI==UN® (YY([)+Y (1))

CALL DAVID(XR1sYR19EJ19CXR19SXR19sRARL1sRBR1yCR1+SR1)

If (MONO .EQe 1) GO TO 37

XL1I=UN®(XX(I)+x(1))

YL1=YR]

CALL DAVID(XL1sYLIsEJUL,CXL1oSXL1sRALLsRBL14CL14SL])

CUNTINUE

DU 10 J=14NON

NJ=NON+J

SIFJ=SNE (1) #CSE(J) +SNE (J) #CSE (1)

CIPJU=CSE (1) ®CSE(J)=SNE (I)#SNE (J)

XRZ2=UN®# (XX (I)=X(Je+1l))

YRZ2==UN#(YY(I)+Y(J*1))

CALL DAVID(XR29YR29EJ29CXR29SXR29RAR29RBR2sCR29SR2)

DPR=2.# (SIPJ# (CR1=CR2)=CIPJ®* (SR1-SR2))

PPR=2,/UN# (SNE (J) # (RAR]1-RAR2) +CSE (J) # (RBR1=RBR2) )
DWR=6.2831853# (EJ2# (SXR2#CIPJU=CXR2#SIPJU)=EJ1# (SXR1#CIPJ=CXR1#*SIPJ)
1)
pWR3602831853/UN’(ng’(SXRl’CSE(J)-CXRI’SNE(J))-EJZ’(SXRZ'CSE(J)-
1CXR2#SNE (J)))

IF (MONO LEQe 1) GO TO 38

SIMJU=SNE () ®CSE(J)=SNE (J)#CSE(])

CIMJU=CSE (1) *®#CSE (J) +SNE (I)#SNE (J)

XLZ2=UN® (XX(I)+X(Jel))

YL2=YR2

CALL DAVID(XLZ2sYL29EJ29CXL2ySXL29RAL2IRBL2yCL29SL2)

DFL=2+# (CIMJ®# (SL1=SL2)=SIMJU®*(CL1=-CL2))

PPL=2./UN® (SNE (J) # (RAL]1=RALZ2) +CSE (J) #(RBL2=RBL1))
DAL=6.2831853# (EJ1#(SXL1#CIMJ=CXL1#SIMY)=EJ2# (SXL2#CIMU=CXL2%SIMY)
1)
PWL=6,2831853/7UN# (EJ2% (SXL2#CSE (J) +CXL2#SNE (J) ) =EJ1# (SXL1#CSE (J) +
1CALLI#SNE (J)))

CUNTINUE




10

11

30

20
77

CT(14J)=BLOG(IsJ) «DPR+DPL
CT(NIsNJ)=CT(IoJ)
CT(IsNJ)=DWR+DWL
CTINIoJ)==CT(IsNJ)
SUUR(1+J)=2YLOG(IsJ) +PPR+PPL
WAVE (I 9J) =PWRePWL

IF (JLEQ.NON) GO T0 10
XrR1=XR2

YR1=YR2

EJl=EJ2

CrR1=CR2

SrR1=SR2

RAR1=RAR2

RBR1=RBR2

CXR1=CXR2

SXR1=SXR2

IF (MONO .EQ. 1) GO TO 10
xLl=xL2

yLl=yYL2

cLl=CL2

SL1=SL?2

RAL1=RALZ2

RBL1=RBLZ2

CXL1=CXxLZ2

SAL1=SXL2

CUNTINUE

CALL MATINS(CT9389yNOEsCON91l919DTRMs IV INDEX)

GUTO(11477) 41D
DU 20 I=14NON
PAH(I)=0.0
PVH(I)=0.0

DU 30 J=14NON
NJ=NON+J

PAH(I)=PAH(I)+CON(Jo1)#WAVE (I9J)=CON(NJ91)#*SOUR(IsJ)
PVH(I)=PVH(I)+CUN(Js1l)#SOUR(IsJ) +CON(NJs 1) #WAVE(IsJ)

PAH (I)=0MEGA#PAH(])
PVH(I)=0MEGA#PVH(I)
RETURN

END
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79

SUBROUTINE DAVID(XsYsEsCsSesRAWRBCIN9SUN)
DAVID = COMPUTATION OF FREQUENCY DEPENDENT PARTS OF
2=-D POTENTIALS AND KERNELS

DIMENSION F (5),0(S)

DATA (F(I)9sI=145)/0e52175561+0,39866681+0.0759424S,
1 0.0036117584,0.000023369972/

DATA (D(I)eI=145)/0.2635603291,4134031,3,5964258,
1 7.085814+12,640801/
Q=3.,1415927

AT=ATANZ (XsY)
ARG=AT=-0.5%Q

E=EXP (=Y)

C=CO0S (X)

S=SIN(X)

R:XOGZQYO'Z
AL=0,5#ALOG(R)

A==Y

B==X

It (A.GEL.0,0) GO TO 78
IF(BeEQse0,0) GO TO 79
IF (R.GE.100.) GO TO 10
TeST=0,00001

IF (ReLTele0) GO TO S
TEST=0,1#TEST

IF (ReLTe2e0) GO TO S
TEST=0,1%#TEST

IF (KoL Toe440) GO TO S
TEST=0,1#TEST

CUNT INUE
SUMC=0,57721566+AL+Y
SUMS=AT+X

TC=Y

T5=X

DU 1 K=1,500

TU=TC

CUX=K

CAY=K+]

FACT=COX/CAY#®#u2
TC=FACT#(Y#TC~Xx#TS)
TS=FACT#(Y®#TS+Xx#T0)
SUMC=SUMC+TC
SUMS=SUMS+TS

It (KeGE.500) GO TO 3

IF ((ABS(TC) +ABS(TS)) «GTLTEST) GO TO 1
CIN=E# (C#SUMC+S#SUMS)
SUN=E# (S®#SUMC=-C#®*#SUMS)
GU TO 4

COUNT INUE

(llz\)-

6Gc=0.

DU 20 I=1,45
DEN=(=Y+D (1)) nu2exnap
GA=F (I)# (=Y+D(I))/DEN
GB=F (1) % (=X)/DEN
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20

w n

GLl=G1+GA
G2=G2+(GRB
CIN=E#Q#S=01
SUN==(E®#Q®S+G2)
RA=AL=CIN
RE=ARG+SON
RETURN

ENU

FUNCTION ATAN3(YeX)

AIN3 = MODIFICATION OF ATAN2»
IF(Y)14201

IF(X)1le39l

ATAN3=0,0

GU TO «

ATAN3=ATANZ2 (Y4 X)

RETURN

END
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OO0
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20

60

80
85

100
105

140

SUBROUTINE MATINS (AsNRoN19BsNCoM1 4OETERM IDy INDEX)
MATRIX INVERSION WITH ACCOMPANYING SOLUTION OF LINEAR EQUATIONS
PIVOT METHOD
FURTRAN IV SINGLE PRECISION WwITH ADJUSTABLE DIMENSION
FEBRUARY 1966 S GOOD DAVID TAYLOR MUDEL BASIN AM MAT4
WHERE CALLING PROGRAM MUST INCLUDE
DIMENSION A(NRsNR) s B(NRINC) 9 INDEX(NRs3)
N IS THE ORDER OF A
M IS THE NUMBER OF COLUMN VECTORS IN B(MAY BE 0)
DETERM WILL CONTAIN DETERMINANT ON EXIT
1D WILL BE SET BY ROUTINE TUu 2 IF MATRIX A IS SINGULAR
1 IF INVERSION WAS SUCCESSFUL
A THE INPUT MATRIX WILL BE REPLACED BY A INVERSEE
B THE COLUMN VECTORS WILL BE REPLACED BY CURRESPONDING
SOLUTION VECTORS
INDEX WORKING STORAGE ARRAY
IF IT IS DESIRED TO SCALE THE DETERMINANT CARD MAY BE
DELETED AND DETERM PRESET BEFORE ENTERING THE ROUTINE

EWUIVALENCE (IROWsJROW)s (ICULUMsJCOLUM) s (AMAXy Ty SWAP)
DIMENSIUN A(NRsNR)y BI(NReNC)s INDEX(NR,3)

INITIALIZATION

N=N1
M=M]
DETERM=1,
Uy 20 J=1¢N
INDEX{Js3) = 0
DO S50 I=1sN

SEARCH FOR PIVOT ELEMENT

AMAX = 0,0

DU 105 J=14N

TF (INDEX(Js3)=~1) 60, 105, 60

DU 100 K=1yN

IF (INDEX(Ks3)~1) 80y 100, 715

TE AMAX =ABS (A(JsK))) 8Ss 100y 100
[RUW=J

ICOLUM =K

AMAX = ABS (A(JsK))

CUNT INUE

CUNTINUE

INDEX(ICOLUM43) = INDEX(ICOLUM43) +1
INDEX(I41)=IROW

INOEX(I42)=1ICOLUM

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

IF (IROwW=ICOLUM) 140y 310, 140
DETERM==DETERM

DU 200 L=1sN

SWAP=A(TROWsL)




eXeXe!

OO0

200
210

250

310
330
350

360
370

380

400

450
460

500
550

630

705
710

720
730

810
TS

A(IROWsL)=A(ICOLUM,yL)
A (ICOLUM,yL)=SWAP

IF (M) 310, 310y 210
DU 250 L=1s M
SWAP=8B(IROWsL)
B(IROW.L)=B(ICOLUMsL)
B(ICOLUMsL)=SWAP

DIVIDE PIVOT ROW BY PIVOT ELEMENT

PIVOT =A(ICOLUM, ICOLUM)
DETERM=DETERM®#PIVOT
A(ICOLUMyICOLUM)=1,0

DU 350 L=1sN
ACICOLUMsL)=A(ICOLUMsL)/ZPIVOT
I+ (M) 380, 380, 360

Du 370 L=1.M
B(ICOLUMsL)=B(ICOLUM,L)/PIVOT

REDUCE NON=~PIVOT ROUWS

DU S50 Lli=1sN

IF (L1=-ICOLUM) 400y S50, 400
T=A(L1+ICOLUM)
A(LLIoICOLUM)=0,0

DU 4S3 L=1¢N
A(LYIoL)=A(L)sL)=A(ICOLUMsL)®T
IF (M) 550, 550, 460

DU 500 i.=]1¢M
BLLeL)=B(L1sL)=B(ICOLUMsL)®T
CUNTINUE

INTERCHANGE COLUMNS

DU 710 I=1eN
L=N+1=-1

Ir (INDEX(L91)=INDEX(Ls2)) 630,

JROW=INDEX (Lyl)
JLOLUM=INDEX (L e2)
DU 705 K=14N
SWAP=A (K¢ JRUW)
A(KyJROW)=A(KsJCOLUM)
A(KeJCOLUM)=SWAP
CUNTINUE
CUNT INUE
Du 730 K = 14N
IF (INDEX(Ke3) =1) 71547205715
CONTINUE
CONTINUE
10 = 1
RETURN
Iv = 2
L0 TO 810
eND
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(@) OO0

X

X

X

X

X

OVERLAY (440)
PROGRAM PGM4

CUMMON/HP1/
CUMMON/HP2/

CUMMON/HP3/
CUMMON/HP4/

CUMMON/HPS/
CUMMON/HP6&/
CUMMON/HP T/
CUMMON/HPB/
CUMMON/HP9/
CUMMON/HP10/
CUMMON/HP11/
CUMMON/HP12/
CUMMON/HP13/
CUMMON/HP14/
CUMMON/HP1S/

CUMMON/HP16/
CUMMON/HP17/
CUMMON/HP 18/
CUMMON/HP 19/

CUMMON/HP20/

NPAGyTITLE (8) ¢PATT (7) 4RATIO
IDsIGeIPoIND9ISDeISTART 9 JA9UBy JC oK oLP ¢MAXD ¢ MONO) s MS,
NIXyNLOOP ¢NSDsNSO¢NSTReNUX

NOSsNM(30) yBEAM(30) yORFT (30) yAREA(30) +MPS(30) »
AVBM(30) ¢ST(30) 9IN(30) sSQAR(30) ¢X(30+20)9Y(30420)
NUT oNONoNOE ¢ XS (20) ¢ YS(20) o XX(19) oYY (19)sDEL(19) s
SNE (19) +CSE(19)

VOL s XIPoDST9PSTsBAMIDRTyAIR9AMP]1 4AMP2,4DS(30) ¢SS (30)
NOW oNOL sNSPyNSToWINK (S) o SHLT (6) ¢+ SPEED(6) ¢ STAT (20)
NFNsNFNSeFN(6) oFNS(6)
NBTAJNBTASyNBTATyNBTAQsWANG (B) yCOSBET (3) +SINRET (3)
NFReyNFRSeOMEN(30) yOMENS (30) yOMINyOMAX ¢ DUME s OWA X
XZFO o XZVL 9 XZHB ¢ XZPB oKV oKW

CHRDA s THKAsSPNAsFAL s XZFASCLFAJDEPAJFAY

CHRDB s THKBosSPNBsFBLXZFBsCLFByDEPBsFBY
GRAVDEPCATsSD(6) yRBMST (10)
ELyGCBsGYRIRGY 9 VCGeBRCL yRF339RP354¢RMSS

A33(30) 9A35(44+30) 9A53(4930) 9yASS(4430) yC35S9C55S
B33(4930¢3)9B35(453093)9B53(493093)98B55(443043)
AHP (30) ¢DHP (4930) 4AP (30) sUP (4430)

OMEGAyUNsPAH(19) yPVH(19)

BLUG(19919) yYLOG(19919)

KASE (4) sMIL (4) +CWR1 (4) yCWR2 (4) +WFR (493093)
WN(493093) 9SWR(493093) 9RWS(443043)
I1+EFH(443093) oEMP (493093) oEMK (443043)

CUMPLEX II+EFH,EMP

END UF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

1004

CUMMON/ENDCUM/ENDCOM

DIMENSION LLT(2)9LUT(2)oXL(50) 4YL(50)+TITL (8)
DIMENSION BX(30)

FURMAT (I94F9,

4)

IF (LPeLE«O «ANDe IP.LELO0) GO TO 77

IF (ISTART ,GT,

ISTART=1
OMAX=0WAX
READ (541004)
FURMAT (3A10)

0) GO TO 9

NAME1 sNAME2 y NAME 3

CALL CAMRAV(35)
CALL IDFRMV (NAME1 ¢NAMEZ2 ¢NAME 3)
ENCODE (48498 TITL) TITLE

FURMAT (BA6)

CALL FRAMEV(3)

MRK1=63
MRK2=38
IF (LP.LE.O)

GO TO 77

DU 100 JIC=14NOS

NUT=NM(JIC)
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8X(JIC) = 0,
IF (NUT LLE. 0) GO TO 100
DV 101 KIC=1.NUT
101 XL(KIC)=X(JICsKIC)
XSM=XMIN (NUT ¢ XL)
XLG=XMAX (NUT¢XL)
BX(JIC)=XLG=XSM
BX(JIC)=ABS(BX(JIC))
100 COUNTINUE
HAM=XMAX (NOSsBX)
D IM=XMAX (NOS+DRFT)
RO=] ,2#AMAX] (HAMyDTM)
LLT (1) =1
LLT (2)=MS
LUT (1) =MS
LUT (2) =NOS
x8=0,
XT=R0G
DU S LL=1y2
LIL=LLT (LL)
LTU=LYT (LL)
CALL GRIDIVI(3¢XBeXT9=RGs0s9sRGIRG9=09~Us0909191)
CALL PRINTV(484TITL9320+1014)
If (LLeGT41) GO TO 6
CALL PRINTV(=16916HFORWARD STATIUNSs44549)
GuU 10 7
CALL PRINTV(=12912HAFT STATIUNSs46549)
7 DU 10 K=LTLyLTU
IV (BEAM(K) ¢LT40e) GO TO 10
IF NM(K).GE<0) GO TO 11
HHAM=0 (S*BEAM(K)
SUR=AREA (K)
TAR=DRFT (K) /HBM
B=3.#(1 -7aR)
C=le+TAN(104=10,185916%SUR+TAR)
AFLA=0,5%# (B=SQRT(C))
AX=2 % (AFLA=TAR) =1,
BL=2 % (le+TAR=-AFLA)
AY=2 #AFLA=TAR=2.
BY=R/
A"U-"Oo
XL(l1)=0,
YL(1l)==DRFT(K)
DU 12 J=2,20
ARG=ARG+0,078539817
St1=SIN(ARG)
Ctl==COS (AROG)
St2=SE1#SE1
Ct2=CE1#CE]
XL(J)=SEL1# (AX+BZ#SE2) #HBM
YL(J)=CEL1# (AY+BY#CE2) #HBM
IF(YL(J) eLTe0.0) GO TO 12
YL(J)=0,0
12 CUNTINUE

~
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14
15
10
177

77

XL (21)=HBM
YL(21)=0.
IF(LL.EQs1) GO TO 3
DU 2 J=1,21
XL (J)==xL (J)
DU 13 U=1,20
CALL DOTLNVINXV (XL (J)) oNYVIYL(J)) oNXV (XL (J*1)) oNYV(YL(J*]1)))
CALL APLOTVI(219XLoYLoloelsleMRK24IERR)
GLU TO 10
NUT=NM (K)
[F (NUT .EQe 0) GO TO 10
NUN=NUT =1
S1IGN=1,
It (LLeEQe2) SIGN==1,
HRG=,5%#RG
DU 14 J=14NUT
XL(J)=SIGN®#X (KeJ) +HRG
YL(J)=Y (KeJ)
DU 15 J=1¢NON
CALL LINEVINXV(XL(J)) «oNYVIYL(J)) oNXVIXL(J+]1)) oeNYV(YL(J*+1)))
CALL APLUTV(NUTeXLosYLolslsleMRK]1sIERR)
CUNT INUE
CUNT INUE
CALL FRAMEVi3)
CALL PLTND (0)
CUNT INUE
CALL AETSKC(5LMOT35)
END
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OO0

e

OVERLAY (5,0)
PRUGRAM PGMS

CUMMON/HPLZ NPAGTITLE(8) sPATT(7)4RATIO
CUMMON/HP2/ IDsIGeIPsINDeISOsISTARTsJA9UBeJC oK oLP ¢MAXD ¢MONOIMS,

X NIXoNLOOP ¢NSDeNSO¢NSTReNUKX
CUMMON/HP3/ NOSsNM(30) ¢BEAM(30) sDRF T (30) +AREA(30) yMPS(30) o
X AVBM (30) +ST(30) s IN(30) sSQAR(30) +X(30+420)9Y(30+20)

CUMMON/HP4/ NUTyNONJNOE s XS(20) ¢ YS(20) o XX (19) oYY (19)sDEL(19) s
X SNE (19) +CSE(19)

CUMMON/HPS/ VOL s XIP¢DSTePSTsBAMIURTIAIRIAMP]l ¢AMP24,DS(30) ¢SS (30)
CUMMON/HP6/ NOWsNOL yNSP¢yNSTeWINK (S) 9SHLT (6) +SPEED (6) 9STAT (20)
CUMMON/HP7/ NFNJNFNSsFN(6) +FNS(6)

CUMMON/HP8/ NBTAJNBTASNBTATsNBTAQesWANG (R) «COSBET (3) «SINBET (3)
CUMMON/HPG/ NFRyNFRSeOMEN(30) yOMENS{30) yOMINsOMAX s DUME s OWAX
CUMMON/HPL10/ XZFOoXZVL ¢ XZHB o XZPBeKV oKW

CUMMON/HP11/ CHRDAsTHKASPNAsFALsXZFASCLFAJDEPALFAY
CUMMON/HP12/ CHRDBs THKB+SPNBsFBLIXZFBsCLFRIDEPHBFBY
CUMMON/HP13/ GRAV,DEPCAT,SD(6) +RBMST (10)

CUMMON/HP 14/ EL +GCBeGYRIRGY ¢+ VCGyHBRCL s RF 33 4RP359RM5S

CUMMON/F 15/ A33(30)+A35(4930) ¢A53(4930) 9A55(4430) ¢C355+C55Sy
X B33(493043)¢8B35(443043)9B53(4+430¢3)+B55(4+3043)
CUMMUN/ @16/ AHP (30) ¢DHP (4930) ¢ AP (30) +UP (44 30)

CUMMON/HP 177/ OMEGAYUNsPAH(19) +PVH(19)

CUMMON/HP18/ BLUOG(19+19) 4YLOG(19919)

CUMMON/ <719/ KASE (&) +MIL (4) sCWR] (4) yCWR2 (4) yWFR(493043) s

X WN(4¢306¢3) sSWR(493093) sRWS(493043)

CUMMON/HP 207/ TIsEFH(443093) 9EMP(443093) sEMK(443043)

CUMPLEX L1I1sEFHEMP

END OF COMMUN DECK
(MAKE ALl CHANGES ABOVE THESE CARDS)

CUMMONZENDCUM/ZENDCUM

DIMENSION SWH(S5)

EQUIVALENCE (SWHsWINK)

DIMENSION WURT (2) +STA(23) sOMENC (51) yUWAVE (51) ¢ WAVEN(S1) sELOLA(SL) &
1UMENZ (51) o HEAVE (S1) sPITCH(S]1) »SSPEC(51) yDELTA(S1) sEPSIL (S51) sHEAV2 (
251) sPITC2(51) +ABMO(51) ¢HSPEC (51) ¢PSPEC(51) ¢ADSP (51) s AVSP (51) +ACSP (
351) yROSP (S51) 9 RVSP(S1) 9yRASP (51) sUWAK (5) yUMAK (5) yORES (S) »ORESV (5)
GURESA(S) sFITCH(S1)

DIMENSION SPROB(23) s SNUM(23) s RVELS(23)s RMOTS(23)

DIMENSION ABMOL (51+20)s RDSPL(S51+20)

UATA WORT /6H ABS. +6H REL. 7/
1 FURMAT (6X425H0UTPUT FOR IRREGULAR SEAS)

FURMAT (1HO9SXs20HWAVE HEIGHTS IN FEET/6Xs14HSIGNIFICANT = FHel2eSXos
11UHAVERAGE = F6.295X925H1/10TH HIGHEST AVERAGE = F6.2//6X412HSEA S
2TATE = 11//6Xy23HWAVE PERIODS IN SECUNDS/6X+23HSIONIFICANT RANGE F
4 = F6.2//76X922HAVERAGE WAVE LENGTH = F7,2¢5H FEET//6X9y99HTHE WAVE
SHEIGHTSs AVERAGE WAVE LENGTH AND PERIVUDS ARE CUMPUTELU FROM THE PIE
6RSOUN=MOSKOWITZ SPECTRUM,)

FURMAT (6X¢26HSIGNIFICANT WAVE HEIGHT = F6e294H FTosSXe14HSHIP LENG
1TH = F7,294H FTesSXe13HSHIP SPEEU = FSe2y6H KNOTSe5Xe 13HFROUVE NO,
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10

2 = FS.3)

4 FURMAT (1HO+8Xy10HENCs FREQe 98Xy 10HWAVE FREQ.9s10Xs8HL/LAMBDAW6Xs12H
1SEA SPECTRUM4X ¢ 14HHEAVE SPECTRUMe4X e 14HPITCH SPECTRUM/11XRHPER S
CECes 10X 9BHPER SEC.922X914HIN SEC*F T ##2,4X914HIN SEC.#F T ,#82,4X41
34HIN SEC.*FT,##2)

S FURMAT (1H1+14A6+18X9A6,414/)

6 FURMAT (1X+s6F18,6)

FURMAT (1H0+SXy 1SHPITCH RESPONSES)
FURMAT (16X 9s32HDISPLACEMENT IN FEET AND DEGREESs2X¢34HVELOCITY IN F
1T« AND DEGSe PER SEC.93X933HACC, IN FT, AND DEGS. PER SEC,##2)

.9 FURMAT (18X930H AVERAGE SIGNIF, 1/10TH HeAes6X930H AVERAGE SIGN
11Fe 1710TH HoA,96X930H AVERAGE SIGNIF, 1/10TH H.,A,)

FURMAT (3X 9 13HAS BOW MOTION#2Xe3(3F104396X))

11 FURMAT(1HO+5X+48HABSOLUTE AND RELATIVE VERTICAL MOTIUN ALONG SHIP)

12 FURMAT (20X +29HVERTICAL DISPLACEMENT IN FEETe14X¢22HVERT. VELe IN F
1Te/SECe 99X 9s27THVERTs ACC. IN FT,/SEC./SEC,)

13 FURMAT (6X+6H STAT,96X930H AVERAGE SIGNIF. 1/10TH HeAce6X930H AVE
1 RAGE SIGNIF, 1/10TH H,A.96X930H AVERAGE SIGNIFe 1/10TH HeA,)

FURMAT (6XoF6,29A693(3F10,396X))

FURMAT (3X 9 13HANGULAR PITCH92X93(3F104396X))

FURMAT (1HO 9SXe4THSTATISTICAL DESCRIPTION OF FuLLY DEVELUPED SEAS)
FURMAT (18X +s28HINSUFFICIENT FREQUENCY RANGE)

FURMAT (6XsF6,23A646Xs2B8HINSUFFICIENT FREQUENCY RANGE)

567 FURMAT (6Xs*WAVE HEADING ANGLE = ®*4F7.2+% DEG., *#)

NFP=NFR+1
IF (GRAV,.GT«32,) GO TO 21
WRITE (64+20)
20 FURMAT(10X+*PGMS REQUIRES THAT FEET BE USED FOR LENGTH UNITS.#)
CALL AETSKC(5LMOT3S)
21 CUNST=,0081*GRAV®*GRAYV
FRAD=57,295779
FARD=0,017453293
If (NST.GT40) GO TO S1
NST=0
S1 NTS=NST+3
STA(1)=20,0%PST
STA(2)=0,0
IF (INST.EQ.0) GO TO S2
DU S0 K=14NST
S0 STA(K+2)=STAT(K)
52 STA(NTS)=20.0
OMENC(1)=0.0
OWAVE (1)=0,0
WAVENI(])
ELOLAC(])
UMENZ2 (1)
HEAVE (1)
)
)

PITCH(1
SSPEC (1
DELTA(])
EPSIL(]1)==
HEAVZ2(1)=1.0
PITC2(1)=0.0
ABMO (1)=0,0

SCoOoO=0O0C

e @ © & o o

LU U T I 1}

0
0
0
0
0
0
0

5707963
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HSPEC(1)=04,0
PSPEC(1)=0.0

AUSP (1)=0,0
AVSP(1)=0,0
ACSP(1)=0,0

FITCH(1)=0.0
RUSP(1)=0,0
RVSP(1)=0,0
RASP (1)=0,0
DU 250 MM=]1,NBTA
CUSB=COSBET (MM) !
Ir (COSB4GT«0,) GU TO 250 :
DU 100 J=1+NUW -
CALL SEAST(SWH(J) sAWHeHWH, ISEA4PL¢sPUYPME AVP4yAWL)
NFAG=NPAG+1
WRITE(64S) (PATT(I)eI=1e6) o (TITLE(I)sI=148)sPATT(7) ¢NPAG
WRITE(641)
WRITE(6417)
WHITE (642)SWH(J) AWHosHWHs ISEA4PLsPUYPME yAVPyAWL
DU 200 L=1+sNOL
FACT=SQRT (GRAV/SHLT (L))
DU 110 N=24NFP
OMENC (N) =OMEN (N=1) #*FACT

110 OMENZ (N) =OMENC (N) #OMENC (N)
JJ=0
DU 300 M=]¢NSP
JJi=JdJ+1
SUG=] .685#SPEED (M) /GRAV
DU 120 N=2NFP
ONAVE (N) =FACT2WFR (JJsN=1yMM)
WAVENI(N) = OWAVE (N) ##2/GRAV
ELOLA (N)=SWR(JJsN=19sMM)
HEAVE (N) =REAL (EFH(JJoN=1 4MM))
PITCH(N) =REAL(EMP (JJoN=14MM) ) #2,/SHLT (L)
HEAV2 (N) =HEAVE (N) #HEAVE (N)
PLITC2(N)=PITCH(N)#PITCH(N)
DELTA(N)=FARD#AIMAG(EFH(JJoN=14sMM))
EPSIL (N)=FARD®#AIMAG(EMP (JJsN=14MM))
SSPEC(N) =CONST/OWAVE (N) #8#S#EXP (=33 ,56/ (SWH(J) ##22#0WAVE (N) ##4) )
HSPEC (N) =SSPEC (N) #HEAVZ2 (N)
PSPEC (N)=SSPECI(N)#PITC2(N)

120 FITCH(N)=0,25%SHLT (L) ##2#PSPEC (N)
DEN=0WAVE (NFP) =OWAVE (NFR)
NPAG=NPAG+1
WRITE(645) (PATT(I)el=146) s (TITLE(I)sI=148)sPATT(7) «NPAG
WHRITE(641)
WHRITE(64567) WANG (MM)
WHITE(693)SWH(J) o SHLT (L) «SPEED (M) oFN(JJ)
WHRITE (644)
WHRITE(6+46) (OMENC (N) sOWAVE (N) sELOLA(N) ¢ SSPEC(N) sHSPEC (N) o FITCH(N) oN
I=1sNFP)
NPAG=NPAG+1
WHITE (641)
WHRITE(693)SWH(J) SHLT (L) ¢SPEED (M) sFN(JJ)
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130

134
133
132

400

WRITE(647)

WRITE(6,8)

WRITE(649)

DU 130 N=2yNFP

AVSP (N) =OMEN2 (N) ®*F ITCH (N)

ACSP (N) =OMENZ2 (N) #AVSP (N)
SLUPE=(FITCH(NFP)=FITCH(NFR) ) /DEN
IF(FITCH(NFP) o LTeXMAX (NFPoFITCH))GOTO133
WRITE(6418)

GU TO 131

IF (SLOPE.LT.0.0)GQTO132

SLOPE=AMIN] (=SLOPE+=1,0)
AMOT1=SIMPUN (OWAVE +FITCHoNFP)
AMOT2==0,S*F ITCH(NFP)#FITCH(NFP) /SLOPE
IF (AMOT2,GT.0,2%*AMOT1)GOTOL134
AMUT=AMOT1+AMOTZ2

AMOT=SQRT (AMOT)

AMTA=]1,2533%AMOT

AMTS=2,0025#AMOT

AMTO=2,5456*AMOT

OWAK (1) =0WAVE (NFP)

UMAK (1) =0MEN2 (NFP)
ORES(1)=FITCH(NFP)

URESV (1)=AVSP(NFP)
ORESA(1)=ACSP (NFP)
UWD==0,252%0RES (1) /SLOPE

DU 400 JI=2+5S

OWAR (JI)=0WAK (JL=1) +QW0D

UMAK (JI)=0WAK (JI)#(]1.,0+SOG*OWAK (JI))
OMAK (JI)=0MAK (JI) #OMAK (JI)
ORES(JI)=0RES(JI=1) +SLOPE#OWD
ORESV(JI)=0MAK (J]) #ORES(JI])
ORESA(JI)=0MAK (JI)®#0RESV(JI)
ORESV(S)=0.0

ORESA(S5)=0.0

AVEL=SIMPUN (OWAVE y AVSP ¢4NFP) +SIMPUN (UWAK s ORESV +5)
AVEL=SQRT (AVEL)

AVLA =1,2533#AVEL

AVLS=2,0025%AVEL

AVLO=2,5456%AVEL

AACC=SIMPUN (OWAVE ¢ ACSP¢NFP) +SIMPUN (UWAK 3sORESA4S)
AACC=SQRT (AACC)

AACA=1,2533#AACC

AACS=2,0025%AACC

AACO=2 ,5456%AACC
WRITE(6+410)AMTAZAMTSyAMTO9AVLAZAVLSyAVLOsAACAWAACSsAACO
AMUT=2 ,0#FRAD/SHLT (L) #*AMOT
AVEL=2,0#FRAD/SHLT (L)*®AVEL
AACC=2,0#FRAD/SHLT (L)*AACC

AMTA=] ,2533%AMOT

AMTS=2,0025AMOT

AMTO=2 ,54562AMOT

AVLA =1,2533#AVEL

AVLS=2,0025%*AVEL




131

160

164
163

162

500

AVLO=2,5456%AVEL

AACA=]1,2533#AACC

AACS=2,0025*AACC

AACO=2,5456%AACC

WRITE(6916) AMTASAMTS9sAMTOsAVLAGAVLSsAVLOyAACAVAACS4AACO
WRITE(6411)

WRITE(6412)

WRITE (6413)

DU 150 K=14NTS
ARM=SHLT (L) *®*# (PST=0.05#STA(K))

CENT = SHLT(L)®#(0,5 - 0,05%STA(K))

DU 160 N=24NFP

ABMO (N) =HEAV2 (N) +ARM##24PTTC2 (N) =2 ,0%ARM#PITCH (N) #*HEAVE (N) #CUS (DEL
I1TA(N)=-EPSIL(N))

ABMOL (N+K) = SQRT (ABMO(N))

AUSP (N) =SSPEC (N) #ABMO (N)

AVSP (N) =OMEN2 (N) #AUSP (N)

ACSP (N)=UMEN2 (N) #AVSP (N)
TIER=WAVEN (N) #CENT®#COSB

RUSP (N) =SSPEC(N) # (ABMO(N) ¢1,=24#HEAVE (N) #COS(TTER=DELTA(N))
X +2.#ARMEPITCH(N) #COS(TTER=EPSIL(N)))
RUSPL (NeK) = SQRT(RDSP(N)/SSPEC(N))
RVSP (N) =UMENZ2 (N) #RDSP (N)

RASP (N) =OMENZ2 (N) #RVSP (N)

SLUPE= (AUSP (NFP)=ADSP (NFR) ) 7DEN

IF (ADSP (NFP) LT« XMAX (NFP4ADSP))GUTOL63
WHITE(6419)STA(K) 4WORT (1)

GUu TO 161

IF (SLOPE.LT.0,0)G0TO162

SLUPE=AMIN: (=SLUPEs=1.0)
AMUTLI=STMPUN(UWAVE s ADSP 4NFP)
AM0T2==0,5%ADSP (NFP)#ADSP (NFP) /SLOPE
IF (AMOT2,GT+0,2%#AMUT]1)GOTO164
AMUT=AMOT] +AMOT2

AMOT=SGURT (AMOT)

AMTA=1,2533#AMOT

AMTS=2,0025%AMOT

AMTO=2 ,5456%*AMOT

OWAK (1) =0UWAVE (NFP)

OMAK (1) =0MENZ2 (NFP)

ORES (1) =ADSP (NFP)

O~ESV(1)=AVSP(NFP)

ORESA (1) =ACSP (NFP)
OWD==0,25%0RES (1) /SLOPE

DU 500 JI=2+5

OWAK (JI)=0WAK (JI=1) +0WD

OMAK (JI) =OWAK (JI)#(1,0+SOGHOWAK (JI))
OMAK (JI)=0MAK (JI) #OMAK (JI)

ORES (JI)=0RES (JI=1) +SLOPE#OWD

ORESV (JI)=0OMAK (JI)#ORES (JI)
ORESA(JI)=0OMAK (JI)#ORESV(JI)
URESV(5)=0.0

URESA(5)=0.0

AVEL=STIMPUN (OWAVE s AVSPyNFP) + SIMPUN (OWAK 3y ORESV +5)
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161
174
173

172

600

¢

AVEL=SQRT (AVEL)

AVLA=1,2533%AVEL

AVLS=2,0025*AVEL

AVLO=2,5456%AVEL

AACC=SIMPUN (OWAVE yACSP 4NFP) + SIMPUN (OWAK y ORESA +5)

AACC=SQRT (AACC) :

AACA=],2533%AACC

AACS=2,0025%AACC

AACO=2,5456#*AACC

WRITE (6414)STA(K) yWORT (1) yAMTA3AMTS s AMTOyAVLASAVLS s AVLOSAACA »AACS 4

1AACO

SLUPE=(RDSP (NFP)=RDSP (NFR) ) 7DEN

IF (KDSP (NFP) (LT« XMAX (NFP4RDSP))GUTOL173
WHRITE (6419)STA(K) 4WORT (2)

GU TO 150

IF (SLOPE.LT.0,0)G0OTOL172

SLUPE=AMIN] (=SLOPE y=1,0)
RMOT1=SIMPUN(OWAVE ¢ RDSP¢NFP)
RMOT2==0.5%RDSP (NFP) #RDSP (NFP) /SLOPE
IF (*MOT2.GT40,3*RMUTL1)IGOTOL74
RMUT=RMOT]+RMOTZ2

RMOT=SQRT (RMOT)

RMTA=]1,2533#RMOT

RMTS=2,0025%RMOT

RMTO=2 ,5456#RMOT

UWAK (1) =UWAVE (NFP)

OMAK (1) =OMENZ2 (NFP)

ORES (1) =RDSP (NFP)

ORESV(1)=RVSP(NFP)

ORESA(1)=RASP(NFP)
OwD==0,25%0RES (1) /SLOPE

DU 600 JI=2+5

OWAK (JI)=0OWAX (JI=1)+0WD

OMAK (JT)=OWAK (JI) #(1.0+SOG#OWAK (JI))
OMAK (JI)=0MAK (JI) #O0MAK (J])
ORES(JI)=0RES (JI=1) +SLOPE#OWD
ORESV(JI)=0MAK (JI)®0RES(JI)
ORESA(JI)=UMAK (J])#0ORESV (JI)
URESV(5)=0,0

ORESA(5)=0,0

RVEL=SIMPUN (OWAVE +RVSP ¢NFP) +SIMPUN (OWAK 4 URESV +5)
RVEL=SQRT(RVEL)

RVLA=1,2533%#RVEL

RVLS=2.,0025%*RVEL

RVLO=2,5456%RVEL

RACC=SIMPUN (UWAVE yRASP ¢NFP) + SIMPUN (UWAK y URESA45S)
RACC=SAQRT (RACC)

RACA=1,2533%RACC

RACS=2,0025%RACC

RACO=2,5456%RACC
WHRITE(6914)STA(K) yWORT (2) sRMTAGRMTSyKMTO4RVLAWRVLSsRVLOWRACAWRACS

142ACO

CALCULATION OF SLAM IMPACT FREWUENCY

140 WEN = 3600e / 642831853 # RVEL / RMOIT
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SPROB(K) = EXP(=BRCL®##2 / (2,#RMUT##2) )
SNUM(K) = WEN ® SPROB(K)
RVELS(K) = 2, # RVEL##2
RMOTS(K) = 2, ® RMOT##2

150 CUNTINUE
WRITE (6+388)
DU 350 K=14NTS

350 WRITE(6+389) STA(K)+BRCLy SPROB(K)s SNUM(K)s RVELS(K) sRMOTS (K)

388 FURMAT (1HO // 1S5Xs S1HCROSS DECK STRe. PRUBABILITY OF EXP(NO,
10F SLAMS, 9X, BHRELATIVE, 12Xs BHRELATIVE / 6Xy SB8HSTATION CLE
2ARANCE SLAM OCCURRENCE IN UNE HOURs 11Xs BHVELOCITYs 10X

3+12HDISPLACEMENT /75X 9BHVARIANCE s 10X 9 BHVARIANCE/ /)

389 FURMAT (F12e2s F13.39 4E20.7)

390 FURMAT (1H1 920X +s2HWE 96X 4 7THABS MOTs3Xye 7THREL MOT)

391 FURMAT(BH STATIUNGF742+/(14Xs3F10.2))

IF (J«GTsl) GO TO 300
DU 395 K=]14NTS
WRITE(64390)
WRITE(69391) STA(K) ¢ (OMENC (LM) ¢ ABMOL (LMeK) yRDSPL (LMyK) sLM=24NFP)

395 CUNTINUE
300 CUNTINUE
200 CUNTINUE
100 CUNTINUE

250 CUNTINUE

CALL AETSKC(5LMOT35)
END
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SUBROUTINE SEAST(SWHeAWHoHWH s ISeTLesTUsTMeTA,WA)

It (SWH.GT,

I15=0
Gu TO 10

IF (SWH.GT,

I5=1
Gu T0 10

IF (SWH.GT,

F5=2
GUu T0 10

IF (SWHeGT,

I5=3
GY TO 10

Ir (SWHeGT,

15=4
Gu TO 10

Ir (SWH.GT,

15=5
Gu T0 10

It (SWH.GT,

15=6
GU TO 10

It (SWH.GT,

I15=7
Gv T0 10

Ir (SWHeGT,

15=8
GJ TO 10
[15=9

0.15) GO 10 1

l.2) GO TO 2

3.0) GO TO 3

5.0) GO TO 4

7.5) 60 70 5

12,0) GO TO 6

20,0) GO TO 7

40,0) GO TO 8

60,0) GO TO 9

QWH=SART (SWH)
ANH=0 ,62585#SWH
HAH=],27119%SwWH
TL=1,0905712#QwWH
TU=3,43439654QWH
TA=],9608164#QwWH
TU=2,7602723#QwWH
WAa=13,1358624SwH

Rc TURN
E~D
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DO OO

o Mo 1 W 5

Y O

OVERLAY (640)

P~OGRAM P(GM1A

FOLLUWING SEA DISPATCH TASK

REENTERED FOR EACH OF 3 CASES

THIS TASK SAVES ALL THE
AND REINITIALIZES BEFORE EACH CASE

CUMMON/HP ]/
CUMMON/HE 2/
X

CUMMON/HP 3/
X

CUMMON/HP 4 /
X

CUMMON/HPS/
CUMMON/HP6/
CIMMON/HPT/
CUMMON/HIPB Y/
CUMMON/HP9 7
CUMMUN/HP 10/
CUMMON/HP11/
CUMMON/HP 12/
CUMMON/HP] 3/
CUMMON/HP ] 7
CUMMUN/HP 1S/
)
CUMMON/HP16/
CUMMON/HP17/
CUMMON/HP 18/
CUMMON/HP 19/
X
CUMMON/HP20/
CUMPLEX

(RASE=1+243)

DATA ACCUMULATED SO FAR,
(DATA IS SAVED ON TAPE4R)

NPAG+TITLE (8) yPATT(7) 4RATIO
IOWIGeIPINDsISOsISTART s JA9UB 9 JC oKl PeMAXD ¢ MONO s MS s
NIXeNLOOP ¢NSDsNSOsNSTReNUX

NOSsNM(30) «BEAM(30) sURFT (30)+AREA(30Q0) s ‘. “(30)
AVBM (30) «ST(30) o IN(30) «SQAR(30)9~130+420)4Y(30420)
NUT oNONoNOE ¢ XS (20) o YS(20) o XX (19) oYY (19)sDEL(19)
SNE (1Y) yCSE(19)
VOLeXIPsDSTePSTeBAMIDRTsALIR4AMP]l ¢« AMP24DS (30} -SS (30
NOWsNOL o NSPoNSTaWINK (S) o SHLT (6) ¢ SPEEU(6) o TAT (20)
NFNaNFNSsFN(6) sFNS(6)
NBTASNBTASsNBTAT¢NBTAQsWANG (R) «COSBET (3) o SINRET ( 30
NFReNFRS«OMEN (30) ¢OMENS (30) 4OMINgO)MAXNUME ¢y ¥
XZFO s XZVL 9 XZHB ¢ XZPB KV KW

CHRDAy THKAsSPNASFAL s XZFAsCLFALZDEPAFAY

CHRDB s THKB ¢ SPNRyFBLIXZFHBsCLFB4DEPBWFRY
GRAVSDEPCAT 4SO (6} +RBMST (10)
FLIaGCHBeOYRIRGY ¢ VCGeBROL ¢ RF 13 4RP 3G ¢RMS5

A33(30) sA35(44930) eAD3(4e30) ¢AS5(4620) s 3-SelE5%
B33(4930¢3)eB35(443043)9B53(44¢3043) ¢B55(«13063)
AHP (30) «DHP (4430) s AP (30) sUP (44 20)
OMEGAsUNWPAH(19) 4PVH (1)

BLOG(19419) 4YLOG(199+19)

KASE (4) sMIL (4) ¢CWR] (4) ¢CWR2 (&) sWFP (44300319
WN(4430e3) sSWR(443093) sKWS(443043)
IIsEFH(443043) yEMP (493093) yEMK(443043)

IIsEFHEMP

END OF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCUM/ENDCUM

BYPASS IF HEAD

[r (JANES2)

JAa=]
Jo=1
Ju=1

SEA

CALL AETSKC(SLPGMIR)
I[F (KASE (1) eGT40)
NETAS=YRTASH]

[F (WANG (NBTAS) L T,904)

GO 10O 21

GO, TO 20

NHTA=NSTAT=NBTAQ

nu 22
g

MM=] «NKTA
WANG (MM) =WwANG (MMeNHTAN)




DO 18 I=1,NFRS
18 OMENC(I)=0MENSI(I)
NFR=NFRS
D0 19 I=1,NFNS
19 FN(I)=FNS(I)
NFN=NFNS
CALL AETSKC (5LPGM1B)
20 JA=?2
JB=3
NRTA=1
DO 17 I=1,NFNS
17 FN(ID)=FNS(I)
NFN=NFNS
WANG (1)=WANG(NBTAS)
21 MM=1
COSB=COS (WANG(MM)®*,01765326252)

COMPUTE DATA LENGTH AND CONSTANTS

o000

N=LCCF(ENOCOM)=-LOCF(TITLE(1))
TWOPI=6,28318531
MPAG=NPAG

DISPATCH BY ENTERING KASE

OO0

GO TO (100,200,300,77)y KASE(1)+1

CASE 1

Y €3 )

100 CONTINUE
IF(OMIN. LE« 0. «ORe CMAX.LE.O0.) GO TO 77
KASE(1)=1

)

NPAG=NPA Gl
S FORMAT(1H1,14A6,18X,A6s1I47)
WRITE (64 5) (PATTU(I) I1=1,46),(TITLE(I), I=1,8),PATT (7),NPAG
WRITE (64 6) WANG (MM)
6 FORMAT(1HO,10X,®*RETA = *,F10,1//11X,*QUARTERING SEA KASE=1 ,*,
X *HIGH FREQUENCY WAVES FASTER THAN SHIP®)

C
C
C WRITE OUT INITIALIZATICN OF DATA
c
REWIND &8
WRITE(LB) (TITLE(I),I=1,N)
C
C CALCULATE MINIMUM FN AT INTERCEPT OF
C MINIMUM RWS+DELTA LINE AND CRITICAL CuRvrf
c
C RWS BOUNDS ARFE IN RWS(14N,1) N=1,N8
C DELTAS ARE IN RWS(2,N,1)
C
NB=RWS(3,1,1)
C
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AT

(5 O o W& 55

OO0

OO0 N0

oo o

111

A=(RWS(1+1,1)¢RWS(2+s141))/THOPI
FNMIN=SQRT(A)/(2.%CCSH)

CALCULATE MAXIMUM FN AT INTERCEPT OF
MAXIMUM RWS-DELTA LINE AND OMIN LINE

A= (RWS(1 4NBy1)-RWS(2,NB-1,1))/THOPI
SA=SQRT(A)
FNMAX=SA®(1.,-0MIN®*SA)/COSB

WRITE (64+7) FNMIN,FNMAX
FORMAT (1 H0,20X, *SPEED RANGE OF INTEREST FROM FROUNE
1 Flalo® 1D *F7.4/7)

REDEFINE SPEED ARRAY TO INCLUDE JUST ABOVE RANGE

1J=0

DO 111 JJ=1,NFN

IF(FN(JJID) LT FNMIN CRs FN(JJ)GT,FNMAX) GO TO 111
Iu=10+1

FN(IUI=FN(JJ)

CONTINUE

IF NO DESIRED SPEEDS ARE IN RANGE, GO TO NEXT CASE

IF(IJ.EQ.0) GO TO 200
NFN=TJ

LOOP THRU FN VALUES TO FIND APPLICABLE OMEGA PANGFS
00 121 JJ=1,NFN
FIND MINIMUM CMEGA AT INTERCEPT OF MINIMUM RKWS

USE HWN(JJs1,1) FOR MINIMUM OMEGA FOR FN(JJ)
WN(JJs2y1) FOR MAXIMUM OMEGA
WFR(JJs1s1) FOR MINIMUM RWS
WFR(JJI92,1) FCR MAXIMUM RWS

FNB=FN(JJ)*Z 0SB

A=RWS(1,141)/THWOPI

SA=1,0/SQRT (A)

WN(JJ,1y4)=SA®(1,=-FNB*SA)

IF(HAN(JI 91,1)LT.OMIN) WN(JJs1,41)=0MIN
OMEG=(1, 4SQRT(1.~-L.*FNB*WN(JJy1,1)))/FNB*.5
WFR(JJol 1) =TWOPI/ (OMEG*OMEG)

FIND MAXIMUM OMEGA AT INTFRCEPY OF
MAXIMUM RWS OR AT CRITICAL CURVE

A=RWS(14NBy1)/THWOPI

SA=1.,0/SCRT (A)
CRITFN=,5/(SA*COSB)
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IF(FN(JJ) LT.CRITFN) WN(JJsy241)=,25/FNB
IFCFN(JJ) GE.CRITFN) WN(JJ,y2,1)=SA®(1.-FNB*5A)
IFCWN(JY 02¢1) eGT.OMAX) WN(JJy2,1)mOMAX

OMEG= (1. *SART(1.=b.*FNB*WUN(JJe2+1)))/FNA® .5
WFR(JJe2+1) =2THOPI/Z (OMEG*OMEG)

c
121 CONTINUE
GO TO0 500
€
C CASE 2
C
200 CONTINUE
>
NPAG=NPAG+1
WRITE(6s5) (PATT(I) I=1,6), (TITLE(I),I=1,8),C8TT(7),"Fi0
WRITE (64 8) WANG(MM)
8 FORMAT(1HMO,10X,*BETA = *,F10.1//11X,*QUARTERING SFfA <A5-=",%,
1 * LOW FREQUENCY WAVES FASTER THAN SHIP®*)
€
C READ BACK INITIAL DATA
C
REWIND 48
READ(48) (TITLECI), I=1,N)
NPAG=MPA G+1
¢
NB=RWS(3,1,1)
>
KASE(L)I=2
C
c CALCULATE MINIMUM FN AS FIRST NON=ZERO FN
(7
FNMIN=0., 0000001
C
© CALCULATE MAXIMUM FN AS INTERCEPT OF
C MAXIMUM RWS-DELTA LINE AND CRITICAL CURVE
C
A= (RWS(1 yNB,1)-RWS(2,NB=1,11)/THOPI
FNMAX=SQRT(A)/(2.%C0OSB)
c
WRITE (6,7) FNMIN,FNMAX
C
C  REDEFINE SPEEDS ARRAY
C

1J4=0
DO 211 JJ=1,NFN
IF(FN(JJ) eLTeFNMIN 0Re FN(JJ) GT.FNMAX) GO TC 211
IJ=1JU+1
FN(IJI=FN(JJ)
211 CONTINUE
IF(IJ.EQ.0) GO TO 300
NFN=1J

FIND APPLICABLE OMEGA RANGES

OO0
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DO 221 JJ=1,4NFN

FIND MINIMUM OMEGA (MAXIMUM RWS) AT INTERCEPT OF
MAXIMUM RWS LINE AND FN

00O

FNB=FN(JJ)*COSB
A=RWS (14 NBy1)/TWOPI
SA=1,0/SQRT1A)
WN(JJy1,1)=SA®(1,-FNB®SA)
WFR(JJs2 +1) =RHS (L1 4NBV 1)

FINO MAXIMUM OMEGA AS INTERCEPT OF MINIMUM RPWS
OR CRITICAL OMEGA

OO0 0

A=RWS(1,1,1)/TWOPI
SA=1.0/SQRT (A)
CRITFN=.5/(SA®C0OSB)

IF(FN(JJ ) GT.CRITFN) WN(JJs291)=,25/FNB
IF(FN(JIY LECRITFN) WN(JJ42,1)=SA®(1.-FNB®*SA)
TFCANC(JY 9241)aGT.CMAX) WN(JJ92,1)=0MAX

OMEG= (1, =SQART(1 .-G *FNI*WN(JJ,241)))/FNB*.5
WFR(JJsl +1)=TWOPI/ (CMEG*OMEG)

221 CONTINUE
GO T0 500

KASE=3

OO0

300 CONTINUE
C
NPAG=NPAG+1
WRITE(E,5) (PATT(I) 4I=1,6), (TITLE(I),I=1,8),PATT(7),NPAG
WRITE (Fy 9) WANG (MM)
9 FORMAT (L HO,10X,*BETA = *,F10.1//11X+*QUARTERING S=A KAGE=2 ,*,
1 * SHIP FASTER THAN WAVES®)

READ BACK INITIAL DATA

[ g

REWIND 48
READ(LB) (TITLE(I),I=1,N)
NPAG=MPA G+1

(@]

NB=RWS(341,41)

O

KASE(1)=3

CALCULATE MINIMUM FN AS INTERCEPT OF
MINIMUM RWS+DELTARWS AND MINIMUM OMEGA

OO0OO0

A= (RWSI(L 41, 1)¢RPWS(24141))/TWOPI
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oYM,

(el

311

(N g O s Tl |

OO O

ey O O

SA=SQORT (A)
FNMIN=SA# (1,+0MIN®#SA) /COSB

CALLULATE MAXIMUM FN AS INTERCEPT UF
MAXIMUM RWS=DELTARWS AND MAXIMUM OMEGA

A= (RWS(1eNBsl)=RWS(2sNB=141))/TWOPI
SA=SQRT (A)
FNMAX=SA%# (]1.+0MAX#S5A) /COSR

WRITE (6e47) FNMINoFNMAX
REDEF INE SPEEDS ARRAY

1J=0

DU 311 Ju=1eNFN

IF(FN(JJ) oLTFNMIN ,OR, FN(JJ) GT.FNMAX) GO TO 311
Ty=10+1

FA(IJ)=FN(JJ)

CUNTINUE

IF 40 DESIRED SPEEDSs GO TO NEXT CASE

Ir(IJ.ENW.0) GO TU 77
NFN=TJ

FINU APPLICABLE OMEGA RANGES FUR EACH FN
DU 321 JJ=1eNFN

CALCULATE MINIMUM OMEGA AS INTERCEPT
JF MAXIMUM RWS

FuB=FN(JJ) #COSR

A=RWS (1 eNBsl)/TwOPI

Sa==]1,0/SORT (A)

WiYlJdJelel)=SA%(],¢FNB#SA)

Ir (WN(JJelel) eLTOMIN) WN(JJslel)=0MIN
DAEG= (1 4 +SOURT (la*a s “FNBE*WN(JJelel) ) ) ZENRe S
WFR(JJe2el) =TWOPI/ (OMEG#OMEOL)

CALCULATE MAXIMUM OMEGA AS INTERCEPT
UF MINIMUM RWS

A=RWS (lelel) /TWOPI

SAa==~]1,0/SQRT (A)

WN(JJe2el)=SAM (] ,+FNB#SA)
TF(WN(JJe2el) e GTLOMAX) WN(JJe2sl)=0MAX
OMEO= (] ¢ *SURT (1 o ¢4 #FNBHWN(JJe2el) ) ) /FNB#,S
WEFH(JJelel)=TWOPI/ (OMEG#OMEG)

CUNT INUE

END OUF FOLLOWING SEA RUN
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C CHOUSE DELTA OMEGA AND LOAD OMEGA ARRAY
C
S00 CUNTINUE
C
C
C FOR EACH FN FN(JJ) JJ=1loNFN
%
C WN(JJelel) CUNTAINS MINIMUM OMEGA
C WN(JJe2el) CONTAINS MAXIMUM OMEGA
C WFR(JJelel) CONTAINS MINIMUM RWS
€ WFR(JJe2e1l) CONTAINS MAXIMUM RWS
C
C FOR EACH BOUNDARY RWS(1leNel) N=1leNB NB=RWS(341s1)
C
C ~WS(29191) CONTAINS DELTA RWS FOR RANGE
€ RWS(lesIeMM) TO RWS(lsI+]losMM)
C
c RWS IS REAL WAVE LENGTH DIVIDED BY LENGTH OF SHIP
C
WHRITE(6910) (FNCI) oWN(Tolol)oWN(LIo2ol)oWFR(Tolol)sWFR(Is241) 4
X I=14NFN)
10 FURMAT (10X+s#AT FROUDE NUMBER=#,F7.,49% FREQUENCY RANGE IS @,
1 FTae09% TO #4FT7,49% AND WAVE LENGTH RANGE IS #,
2 FT7Te4e®% TO ®4F7,4)
C
RWS(1eNByel)=RWS(14NBsl)+1,0
NH=NB=1
OUMIN=100,0
U4MAX=0,0
DUME=100,0
¢
C FINUD MINIMUM OMEGA MINIMUM
C MAXIMUM OMEGA MAXIMUM
>

DU S11 JJ=1sNFN

IF (WN(JJslsl) eLT<OMIN) OMIN=WN(JJslsl)

IF (WN(JJ9291) 4GTeOMAX) OMAX=WN(JJs2s1)
511 COUNTINUE

LOAU OMEGA ARRAY FROM LOWEST FREQUENCY
CLIP HIGHER FREQUENCIES IF BEYOND BUUNDS (50 FREQUENCIES)

OO0

DUMEMIN=OMIN/EL
NFR=]
OMEN (1) =OMIN

OU 531 N=2,30

FINU MINIMUM DELTA OMEGA AT OMEGA AND ALL SPEEDS

OO0

DUME=100.0
DU 525 JJ=1+NFN

FNB=FN(JJ) #CUSB

IF (OMEN(N=1) 4GE+WN(JJs2s1)) GO TO 525
IF (OMEN(N=1) GE+WN(JJslsl)) GO TOU 520
DELTA=WN(JJslsl)=OMEN(N=1)
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(9] O

esNeEekel

520
.

521

522

525

531
532

11

747 1

If (DELTA.LT.OOME) OOME=DELTA+0,00001
GU TO S25

CUNTINUE

FNB2=2,*FNB
DELTA=WN(JJ9291)=0OMEN(N=-1)
IF (DELTA,LT.DOME) DOME=DELTA

IF (KASE (1) eEQel) OMEG=(1,+SQART (le=4.*FNB®#OMEN (N=1))) /FNB2
IF (KASE (1) eEQe2) OMEG=(]1,=SQRT(1e=4,*FNB#OMEN (N=1))) /FNB2
IF (KASE(1) ¢EQe3) OMEG=(1,+4SQART (1e+4*FNB#OMEN (N=1))) /FNB2
RwSS=TWOPI/ (OMEG®#0OMEG)

DU S21 I=14NB
IF (RWSS«GT.RWS(1l9I+1ls1)) GO TO 521

A=RWSS/TWOPI

SA=SQRT (A)

DA=RWS (29I91)/TWOPI

DELTA=ABS ((FNB/ (A®A)=,5/ (SA®SA#SA) ) #DA)
IF ((OMEN(N=1) +1.5#DELTA) (GTWN(JJs291))
1 DELTA=WN(JJe29s1l)=OMEN(N=1)

GU TO S22

CUNTINUE

CUNTINUE
If (DELTA.LT.DOME) DOME=DELTA

CUNT INUE

IF (DOME.LT.DOMEMIN) DOME=DOMEMIN
OMEN (N) =OMEN (N=1) «DOME

NFR=NFR+1

IF (OMEN(N) oL T+ (OMAX=0,00001)) GO TO 531
OMEN (N) =OMAX
GU TO 532

CeNTINUE
CUNTINUE

WRITE (6911) NFR9OMEN (1) 9OMEN (NFR)
FURMAT (1HOs6X ¢ #ANALYSIS WILL BE BASED ON #,12,
1 # FREQUENCIES FROM #4F7.44¢% TO #4F7,4)

GO EXECUTE ANALYSIS

CALL AETSKC(S5LPGM1B)

CUNT INUE

KASE (1)=0,

IF (WANG (NBTAS+1) ¢EQe777,) JC=3

IF (IDeEQe2 «URe IDsEQe=1) CALL AETSKC(5LMOT35)

IF(LPeEWe0 «ANDe IPeEQs0 +ANDe NUWLEWe0) CALL AETSKC(5LMUT3S) ¢
IF (LPeLE+O0 «ANDs IP.LEL0) CALL AETSKC (4LPGMS)

END
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APPENDIX B

PROGRAM LISTING OF MOT246
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OVERLAY (OVFILE+040)
PRUGRAM MAIN(INPUT=2512,0UTPUT=512+TAPE23=5124TAPE4B=512,
X TAPES=INPUT.TAPE6=0UTPUT)

CUMMON/SRY1/ NPAGoTITLE (8) ¢sPATT(8)4RATIO

CUMMON/SRY2/ IDsIGeIPsINDoISDsISTART9JAsUBsJCsKoLP+MAXDsMONDsMS,
X NIXosNLOOP ¢NSDoNSO¢NSTReNUX

CUMMON/SRY3/ NOSsNM(30) +BEAM(30) ORFT (30) yAREA (30) 4MPS(30)

X P NDMA (30) yAVDA(30) sAVBM(30) «ST(30) o IN(30) +SQAR(30) »
X X(30420)4Y(30+20)

CUMMON/SRY4/ NUToNONsNOE ¢ XS (20) ¢ YS(20) o XX(19) 9YY(19) ¢DEL(19)

X SNE (19) yCSE (19)

CUMMON/SRYS/ VOL s XIPsDSTsPSTsBAMIOURTsAIRsAMP ] 4AMP2,4,DS(30) 4SS (30)
CUMMON/SRY6/ NOWINOL yNSP¢NSToWINK(S) 9 SHLT (6) ¢ SPEED (6) 9STAT (20)
CUMMON/SRY7/ NFNoNFNSsFN(6) 9FNS(6)

CUMMON/SRY8/ NBTAJNBTASsNBTATINBTAQsWANG (8) +COSBET (3) sSINBRET (3)
CUMMON/SRY9/ NFRINFRSsOMEN(30) yOMENS(30) yOMINeUMAX ¢ DUME s OWA X
CUMMON/SRY10/XZHB s XZPB o XZFO 9 XZVL 9KV oKW
CUMMON/SRY11/CHRDAs THKA3SPNAsFAL s XZFA+CLFAsDEPASFAY
CUMMON/SRY12/CHRDBs THKBySPNBsFBL 9 XZFBsCLFByDEPBsFRY
CUMMON/SRY13/GRAVUEPCAT 4SO (6) ¢RBMST (10) yRBMHT (10)
CUMMON/SRY14/EL yGCByGYRyGYRT 9GMyOMT yOMTS 4 VCGeRF 33 9RP35¢RMS5S
CUMMON/SRY15/A26 (4930) yA62(4930) 1A46(4930) +A64L (4930) ¢+A66(4430)
CUMMON/SRY16/A22(30) yA44(30) yA24(30) sDOSR(30) +DRR(30)
CUMMON/SRYL17/ASY (30) ¢DSY (4+930) ¢AY (30) sLY (4930) sARY (30) ¢ORY (30)
CUMMON/SRY18/8B22(4+30) yB26(4930) 1862 (4430) +B46(4930) 9864 (4430)
X B66(4930) 9824 (4930) 9844(443043)
CUMMON/SRY19/0MEGAyUNsPAS(19) yPVS(19)sPAR(19) 4PVR(19)
CUMMON/SRYZ0/BLUG(19919) o YLOG(19919)
CUMMON/SRYZ1/KASE (4) oMIL (4) sCWR]I (4) 9yCWR2 (4) s WFR(493093) s

X WN(493093) ySWR(%493093) syRWS(4430,43)
CUMMON/SRYZ22/11+EFSyEMRIEMY sEKR (493093) yEKY (443043)

CUMPLEX TI9EFS(4930¢3)sEMR(493093) 4EMY (4493043)

END OF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARODS)

CUMMON/ENDCOM/ENDCOM

O 0000

DATA PATT/6H MOT24,6H6 SWe6HAYs ROs6HLL ANDs6H YAW My6HOTIONS,
X 6H OF 96H PAGE/
NBTAS=0
GU TO 1001
CALL FLAGSV
CALL PLOTDD
1001 CUNTINUE
JC=0
CALL AETSKC(6LMOT246)

”"NS?Q”'THE FUNCTIONS XMINy XMAXs SIMFUNs AND ATAN3 ANUL THE
#4#8SUBROUTINES NILSs DAVIDs MATINSs ANU SEAST ARE THE SAME FOR BOTH
##2aMUT3IS AND MOT246, THE SUBROUTINE QUFCN AND THE PROGRAMS PGM4 AND
#sa82PUMIA ARE THE SAME FOR MOT35 AND MOT246 EXCEPT FOR THE COMMON
#»#8BLOCKS AND THE REFERENCES TO MOT3S,

#e2eSUBSTITUTE THE COMMON BLOCKS SRYl=SRY22 FOR HP1=HP20.

#saeCHANGE STATEMENTS AT THE END OF FGM4 AND PGM1A FROM

#8eaCALL AETSKC(S5LMOT35) TO CALL AETSKC(6LMOT246).

seaeTHE ABOVE ROUTINES WILL NOT BE REPEATED IN THE MOT246 LISTING.
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O ON

(@]

OVERLAY (1,0)

PRUGRAM MOTZ246

OFFSETS MUST
STATION 10.

BE READ IN, THE X AXIS IS THE TRANVERSE BASE LINE OF
THE Y AXIS IS THE VEKTICAL CENTER LINE OF STATION 10,

Y IS POSITIVE UP AND X IS POSITIVE TO THE RIGHT.

LUOKING FORW

ARD ON THE STARBUARD HULL AND STARTING AT THE BOW THE

OFFSETS ARE READ IN COUNTER-CLOCK WISE A STATIUN AT A TIME.

HULL SEPARAT

ION DISTANCE MUST ALSO BE GIVEN. IT IS IDENTIFIED AS

SU(NSD) WwHERE NSD IS THE NUMBER UF HULL SEPARATIUNS TU BE RUN,

THE HULL SEP
CATAMARAN TO

CUMMON/SRY1/
CUMMON/SRY2/
X
CUMMON/SRY3/
X
X
CUMMON/SRY&4/
X
CUMMON/SRYS/
CUMMON/SRY6/
CUMMON/SRYT7/
CUMMON/SRY8B/
CUMMON/SRY9/

ARATION IS THE DISTANCE FRUM THE CENTZR LINE OF THE
THE CENTER LINE OF STATION 10,

NPAGSTITLE (8) yPATT (8) yRATIO
IDsIGeIPSINDsISDsISTART 9 JAsUB s JCsK ¢LP ¢MAXDsMONO +MS
NIXoNLOOP ¢NSDeNSO¢NSTRyNUX

NOSsNM(30) ¢yBEAM(30) yDORFT(30) yAREA (30) «MPS(30) o

DMA (30) yAVDA(30) s AVBM(30) ST (30) s IN(30) +SQAR(30) »
X(30520)9Y(30520)

NUT oNONsNOE 9 XS (20) o YS(20) o XX (19) oYY (19) 2UEL(19) s
SNE(19) +CSE(19)

VOL ¢ XIP ¢DSTsPSTsBAMIDRTsAIRsAMP 1 4 AMP2,4NDS(30) ¢SS (30)
NOWoeNOL s NSPoNSToWINK (5) s SHLT (6) «SPEED (6) «STAT (20)
NFNoeNFNSFN(6) sFNS(6)
NBTAJNBTASyNBTATyNBTAQsWANG (8) yCOSBET (3) ¢ SINBET (3)
NFReNFRSsOMEN (30) ¢ OMENS (30) yOMIN¢OMAX ¢ DUME s UWAX

CUMMON/SRYL0/XZHB ¢ XZPB ¢ XZFO 9 XZVL 9KV oKW
CUMMON/SRY11/CHRDA ¢ THKAsSPNAsFAL s XZFASCLFAJDEPAJFAY

CUMMON/SRY1Z2
CUMMON/SRY13
CUMMON/SRY 14

/CHRDB s THKB s SPNBsFBL s XZFBsCLFBsDEPBFRBY
/GRAV 4DEPCAT4SD (6) ¢ RBMST (10) yRBMHT (10)
ZJELsGCBsGYReGYRTIGMeUMT yOMTSsVCGeRF 334RP35¢RMSS

CUMMON/SRYLIS5/A26 (4930) sA62(4930) 9A46(4930) 9A64(44930) +A66(4430)
CUMMON/SRY16/A22(30) yA44(30) 9A24(30) sDSR(30) «DRR(30)
CUMMON/SRYL17/ASY (30) sDSY (4930) ¢AY (30) sDY (4+30) sARY (30) sDRY (30)
CUMMON/SRY1B/B22 (4+30) yB26(4930) +H62(4930) +B46(4430) +B64(4430) 4

X

B66(4930) vB24(4930) 1844 (443043)

CUMMON/SRY19/0MEGAyUNsPAS (19) 4PVS(19) sPAR(1I) «PVR(19)
CUMMON/SRY20/BLOG(19419) sYLOG(19919)
CUMMON/SRY21/KASE (4) yMIL (&) +CWRI (4) yCWR2 (4) s WFR(493043)»

X

WN(443093) ¢sSWR(493093) kWS (443043)

CUMMUN/SRY22/I 1 sEFSeEMRIEMY SEKR (493093) oEKY (443043)
CUMPLEX TI+EFS(493043)4EMR(493093)+EMY (443043)

END UF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCOM/ENDCOM

DIMENSION YUK (20) 4YBG(30)

FURMAT (BA6)
FURMAT (1215)

FURMAT (4F 9.4

NHFWwnN -

FURMAT (8F10.5)

0219)

FURMAT (1H1 + 15A6418XsA6y14/)
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6 FURMAT (1HO ¢SX¢S4HSTATION 10,0 NOT GIVEN = READ INPUT DATA FOR NEXT
1 SHIP)
7 FURMAT (4F10.54215)
FURMAT (1HO0 +SXe23HCUMPUTED FRUUDE NUMBERS)
9 FURMAT (/7# DATA INPUT CARDS®/ 10X o#]1#30X #2839 o#38#,9Xy#4%,9),
X 858,9X 868X o#T7R4OXy#B88/1XB(#]1234567890#))
40 FURMAT (BF9,.4)
S1 FURMAT (1X48A6)
52 FURMAT (1X,1215)
S3 FURMAT (1X+8F10,5)
S4 FURMAT (1Xs4F9,44219)
S7 FURMAT (1X44F10,5,215)
3000 FORMAT(12H1 END OF J0B)
335 FURMAT (30Xs9HSTATION 4F9,.4)
78 NPAG=0
IF (JCeEQe2 «ANDe NBTAS.GT,0) CALL AETSKC(SLPGMI1A)
1D = 1
READ (Sel) (TITLE(I)sI=1,48)
READ (542) MUNO,4JA
IF(JAJLEGD) GO TO 77
READ (S5+43) SCALEsGRAV
READ(Se2) NFRsNBTAINFNINSDeNSTR¢NOSsNLOOP+IGeLP s IND
READ (S5¢3) (UMEN(I)eI=14NFR)
READ(S43) (WANG(I)sI=14NBTA)
READ(543) (FN(I)sI=19NFN)
READ(S43) (SD(I)sI=1sNSD)
REAND(S43) (RBMSTI(I)eI=1¢NSTR)
READ(S5+3) (RBMHT (I) ¢I=14NSTR)
OMIN=OMEN (1)
NﬁTAT:NH7ﬂ
NBTAS=0]
WANG (NBTAT+1)=777,
NBTAQ=0
DU 17 I=14NBTA
IF (WANG (1) eLT490.) NBTAQ=NBTAQ+1
17 CUNTINUE -
NFRS=NFR
DU 18 I=14NFR
18 OMENS(I)=0MEN(TI)
JC=1
Jo=1
DU 19 I=14NFN
19 FNS(I)=FN(I)
NFNS=NFN
KASE (1)=0
NPAG=NPAG+]
WHRITE(645) (PATT(I)oI=1e7) o (TITLE(I)oI=148)PATT (8) «NPAG
WHRITE(649)
WRITE(6451) (TITLE(I)sI=1,48)
WRITE(6+52) MONOsJA
WHITE (6+453) SCALE,GRAV
WRITE (6+452) NFReNBTASNFNeNSDeNSTReNOSsNLOOP s IGeLP«IND
WRITE(6453) (OMEN(I)sI=14NFR)
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79

164

R

301
302

43

WRITE(6453) (WANG(I)sIm]1,NBTA)
WRITE(6+53) (FN(I)sIn]1,NFN)
WRITE(£553) (SD(I)eIm1,4NSD)
WRITE (£453) (RBMST(1)s1x2]1,NSTR)
WRITE(6+53) (RBMHT(I)21=1,4NSTR)
IF(SCALE.LE.O.) SCALE=],

IF (GRAV,LELO,) GRAV=32,174

IF (NSD,GE.1) GO TO 79 ,
NSD=} N -
sb(li=0,

IF{JC.NE.2) GO TO 43
I[F(JANE.2) GO TO 43

IF (NFNJGE,1) GO TO 144

Jo=]

FN(1)=0,0

GU TG &3

CUNT INUE

FOLLOWING OR QUARTERING SEA CASF

EAU IN BOUNDS FOR RWS AND DELTA RWS
(RWS IS REAL WAVE LENGTH / LENGTH OF SHIP)

STURE BOUNDS 1IN RWS(19N21) N=19NB
INCREMENTS RWS(24Nyl) N=14NB-1
NUMBER OF BOUNDS IN RWS(341+1)

BOUNDS MUST BE IN ASCENDING ORDER FROM MINIMUM TO MAXIMUM

READ(543) (RWS(1sNsl)yN=1,8)
PEAD{S5+3) (RWS(2¢N2l)yN=1,8)
READ {543 OMINGOMAX,DOME

Nd=0

DU 301 I=1,8
IF(RWS(13191)LE.N,0 ) GO TO 302
NB=NB+}

CUNTINUE

CUNT INUE

RWS(3+«141)=NB

WRITE(543) (RWS(14Nyl)yN=14NB)

NH=NB~1

WHITE(6s3) (RWS(24Nel)sNulyeNB)

WRITE(693) OMINsOMAX¢DOME

READ(S+3) EL+GYRIGYRT+GCBVCGoGMT sDERPCAT 4BRCL

READ(S43) FALyFAY,DEPA»CHRDAYSPNA ¢ THKASCLFAyX2FA

READ (543) FBL»FBY.DEPR}CHRDBvSPNBoTHKBQCLFBTXZFB

READ(Se7) XZFOeXZVL o XZHB9XZPB oKV sKW

READ (544) (ST(I)+BEAM(I) sDRFT(I) 9AREA (L) yNM(I) yMPS(I)sv1=14NOS)
WRITE (6453} ELyGYRsGYRTGCBsVCGyGMT yDEPCATBRCL

WRITE (6453) FALWFAY9DEPA9CHRDA+SPNAsTHKA4CLFA¢X2ZFA

WRITE(6+53) FBLWFBYsDEPByCHRUBySPNBy THKByCLFB s X2FB

WRITE(6457) X2FO0¢XZVL 1 XZHB o X2ZPB oKV KW

WRITE (1 ¢54) (ST(I)vBEAM(I)oDRFT(I)vAHEA(I)QNM(I)OMPQ(I)OI=10NOS)
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MS=(
DU 30 I=14NOS
IF(ST(I!) NE.10,) GO TO 30
MS=]
GV T0 31

30 CUNTINUE
MS=0

31 NIX=NM(1)
DL 10 I=24NUS
I (NIX,GE.NM(I)) GO TO 10
NIX=NM(I)

10 CUNTINUE
IN(1)=IABS(NM(]1))
NUX=IN(1)
DU 20 [=24NOS
INCI)=]ABS(NM(]))
IF (NUXJGE.IN(I)) GO TO 20
NUX=IN(I)

20 CUNTINUE
DU 21 I=1,NUS
BrAM(I)=BEAM(])#SCALE

21 DRFT(I)=DRFT(I)#SCALE
IF (NUXeLE.O) GO TO 13
NFPAG=NPAG+]
WRITE(6¢5) (PATT(I)oI=leT) o (TITLE(I)sI=148)sPATT(8) NPAL
KiM=0
DU 11 I=14NOS
YSG6(I)=0,
IF(IN(I).LE.O) GO TO 11
LEE=3
NUT=IN(])
IF (NUT.LE.B) GO TO 14
LELE=S

14 KIM=KIM+LEE
IF (KIMLE.SO0) GO TO 15
KIM=LEE
NFPAG=NPAG+ ]
WHRITE(6945) (PATT(J) 9Jd=1e7) o (TITLE(J) 9J=148)sPATT (8) ¢+NPAO

15 WRITE(64335) ST(I)
READ(S5¢40) (X(IeJ)eJ=1eNUT)
READ(S5940) (Y(IeJ)eJ=14NUT)
WRITE(6440) (X(I9J)eJ=1eNUT)
WRITE(6440) (Y(IeJ)eJd=1sNUT)
DU 165 J=1sNUT
X(Ied)=X(IsJ)®#SCALE
Y(LleJ)=Y(IeJ)*#SCALE

165 YUK (J)=Y(1+J)
YLOS=XMAX (NUTsYJK)
YSML=XMIN (NUT s YJUK)
ORFT(I)=YLGS=YSML
YBG(I)=vLGS

11 CUNTINUE

13 IF (SCALE.,EQ.1,) GO TO 23
EL=EL#SCALE
vCG=vCG#SCALE
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GMT=GMT*SCALE
NEPCAT=NEPCAT4SCALE
BRCL=HRCL*SCALE
DU 22 I=1«NSD
22 SU(l)=SD(1)#SCALE
NU 24 [=]1«NSTR
24 RAMMHT (])=RHMHT (1) #SCALE
23 REAN(Se?) NUWNOUL e NSP¢NST
It (NOWLLEL,O) GO TO 75
READ(Se3) (WINK(I)oeI=1eNOW)
READ(Se3) (SHLT(I)eI=14NOL)
READ (Se3) (SPEED(I) e I=1eNSP)
READ(Se3) (STAT(I)eI=1eNST)
WHITE(be3) (WINK(1)el=1eNOW)
WRITE(He3) (SHLT(I)eI=1sNOL)
WHRITE(he3) (SPEED(I) «I=14NSP)
WRITE(6e3) (STAT(I)eI=1eNST)
Nt N=NOL #NSP
[t INFNeGT o4 (ORe JUHEN,3 ORe JANE.L) GO TO 77
UvAX=0MAaX
WHITE(beB)
JJI=0
FACT=1,688
Ir (GRAV,LT432.) FACT=,3048%FACTY
DU 150 L=1«NOL
NJ 150 M=1NSP
JJI=JJe1
150 FN(JJ)=FACTH#SPEED (M) /SQRT (GRAV#SHLT (L))
WRITE(6e3) (FN(JJ) oJJI=1oNFN)
76 IF (MSNELO0) GO TO 69
W=ITE (6e6)
GU TO 78
AQ  DUM=XMAX (NUSe«YHG)
DU 16 I=]1eNOS
NUT=IN(])
It (NUT.LE.O) GO TO 16
NU 12 J=1eNUT
12 Y(Led)=Y(1eJ)=DUM
1A COUNTINUE
CulL AETSKC (4LPGMY)
77 Ir (LPJLESO «ANDe IP.LEL.0) GG TO 80
tNDFILE o8
ceNDFILE 48
~EWINI) 48
A0 IF (INDJEQLO) GO TO 777
=777
WHITE(23) Ielsl
EVDF ILE 23
RcWIND 23
777 WeITE(643000)
END

( oesesorUNCTIONS XMINe XxMAXe AND SIMPUN NOT LISTED==SEE MOT35 LISTING®®#es
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OVERLAY (240)
PRUGRAM PGMI1

CUMMON/SRY1/ NPAGTITLE(8) +PATT(8) 4RATIO
CUMMON/SRY2/ TDeIGeIPeINDsISUeISTARTsJASIBsJCoKoLP ¢MAXD sMONO ¢ MS o

X NIX9NLOOPsNSDeNSO¢NSTRNUX

CUMMON/SRY3/ NOSsNM(30) «BEAM(30) +DRF T (30) ¢ AREA (30) +MPS(30) o
X OMA (30) «AVDA(30) sAVBM(3U) ¢ST(30) ¢ IN(30) s SQAR(30) »
X X(30+20)¢Y(30+20)

CUMMON/SRY4/ NUTeNUNSNOE ¢ XS (20) ¢ YS(20) o XX (19) oYY (19) sDEL(19) 9

X SNE(19) +CSE(19)

CUMMON/SRYS/ VOL o X1IPeNST4PSTsBAMIDRTeAIRsAMP] sAMP2,NS(30) 4SS (30)
CUMMON/SRY6/ NOWeNOL «NSP ¢NSTeWINK (5) ¢ SHLT (6) sSPEED(6) sSTAT (20)
CUMMON/SRYT/ NFNoNFNSeFN(6) oFNS(6)

CJUMMON/SRYB/ NBTANBTAS«NBTATsNBTAQeWANG (8) +COSBET (3) +SINBET (3)
CUMMON/SRYS9/ NFReNFRSeUMEN (30) OMENS (30) ¢OMINgUMAX ¢ DUME ¢ OWA X
CUMMON/SRY10/XZHB ¢ XZPR e XZFO o XZVL 9KV oKW
CUMMON/SRY11/CHRDA s THKASSPNAsFAL 9 XZFA9CLFAZDEPAGFAY
CUMMON/SRY12/CHRDB« THKB ¢ SPNR9sFBL e XZFBsCLFR4DEPBFHY
CUMMON/SRY13/GRAV ¢DEPCAT ¢SD(6) ¢yRBMST (10) ¢ RBMHT (10)
CUMMUN/SRY14/EL +GCBesLYReGYRT aGMeUMT ¢ OGMTS e VCGeRF 33 4RP IS 4RMSS
CUMMON/SKY15/A826(4+30) sA62(4930) vA46(4930) 9A64(0Le30) sAB6(44¢30)
CUMMON/SRY16/A22(30) ¢A44 (30) 9A24(30) sDSR(30) ¢DRR (30)
CUMMON/SRY17/7ASY (30) eNSY (4¢30) ¢AY (30) sDY (4430) ¢ARY (30) sVRY (3U)
CUMMON/SRY18/B22(4+930) +B26(4+930) +B62 (4930) ¢B46(4930) +B64(4430)
X B66(4930) ¢B24(4930) 9844 (4+93043)
CUMMON/SRY19/0MEGAsUN«PAS (19) oPV5(19) sPAR(19) 4PVR(16)
CUMMON/SRY20/BLOG(19+19) o YLOG(19019)
CUMMON/SRY21/KASE (4) oMIL (4) eCWR] (4) sCWR2 (4) yWFR(4930e3) 9

X WN(4¢30¢3) sSWR(4¢3093) 9RWS(493043)
CUMMON/SRY22/T1sEFSeEMRIEMY ¢EKR (493093) oEKY (493093)

CUMPLEX IIsEFS(4¢30e3)¢EMR(493003) ¢EMY (4493043)

END OF COMMON DECK
(MAKE ALL CHANGES AHBOVE THESE CARDS)

CUMMON/ENDCUM/ENDCUM

DIMENSION SAS(30)4SHB(30) ¢HSB(30) 9XI1(20),YI(20)
DIMENSION FJ(30)+vCBS(30)
FURMAT (1HO s 7X o #LENGTH BETWEEN PERPENDICULARS = #4F10.591X4A6)
FURMAT (22X s ¥BEAM AT MIDSHIP = #,F10.591X9A6)
FURMAT (21X e ®#DRAFT AT MIDSHIP = #4F1045+1X0A6)
FURMAT (25X s ISHDISPLACEMENT = F1043+10H LUNG TONS)
FURMAT (1H1915A64+18XeA64]14)
FURMAT (20X +20HBRLOCK COEFFICIENT = F10.5)
FURMAT (6X s #LUNGITUDINAL CENTER OF HUUYANCY = #4F10,591XeA691X,
X #AFT OF FoP,#)
8 FURMAT (6X¢34HLONGITUDINAL CENTER OF BUUYANCY = F10,5+9H STATIONS)
9 FURMAT (SX9#LONGITUDINAL CENTER OF FLUTATION = #4F10,591XsA6%
X * AFT UF F.P.*®)
10 FURMAT (SX¢35HLONGITUDINAL CENTER OF FLUTATION = F1045¢9H STATIONS)
411 FURMAT (10X+#VERTICAL CENTER OF BUUYANCY = #4F10,5¢1X9A60
X * FROM THE DESIGNED LOAD WATERL INE#)

NN HWN -
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11 FURMAT (12X+28HRADIUS OF GYRATION/L ,BePe = F10,5)

12 FURMAT (44HO0 STATION BEAM DRAFT AREA COEFFICIENT)

13 FURMAT (4F9.4)

14 FURMAT (6X910HSTATION = F9,496X930HAREA COEFFICIENT CHANGED FROM F1
10492X92HT092X9F10.4)

1S FURMAT (1HO)

69 FURMAT (13X927THGIVEN CENTER OF BUUYANCY = F10.599H STATIONS)

90 FURMAT(3F9,449E15.8)

92 FURMAT (1HO+SXe30HMINIMUM CRITICAL ENC, FREQe = FB8,4+416H DUE TO STA
1TION F7,.4)

206 FURMAT (1HO 930X ¢23H*##DATA FOR ONE HULL®###)
300 FURMAT(27Xs13HBEAM/DRAFT = F10,5)
301 FURMAT (26X914HLENGTH/BEAM = F10.5)

66 FURMAT (1H09SX941HTHE HEAVE=HEAVE RESTORING COEFFICIENT IS F10.5/6X
1+41HTHE HEAVE=-PITCH RESTORING COEFFICIENT IS F10.5/6X941HTHE PITCH
2=-PITCH RESTURING COEFFICIENT IS F10.5)

193 FURMAT (6X932HCRITICAL ENC. FREQe FOR STATION 4F7.,493H = FB8,4)
UNITS=6HFEET
IF (GRAV,LT<32.,) UNITS=6HMETERS
FST=EL/20,
GYR=GYR#GYR
GYRT=GYRT#GYRT
vCG=VCG/EL
GMT=GMT/EL
DU 16 K=1,NOS
IF (IN(K)«GT&0) GO TO 17
SWAR (K) =AREA (K) #BEAM (K) #*DRF T (K)
viBS (K} =0,
GU TO 20
17 NUT=IN(K)
vCBS (K) =0,
vCBA=0,
vCaBs=0,
DU 18 J=14NUT
YI(J)=Y(KyJ)
18 X1 (J)=X(KedJ) + SD(1)
YSML=XMIN (NUT.YI)
DU 190 IJI=14NUT
NNN=1JI
IF (YSML,EQ.YI(IJI)) GO TO 191
190 CUNTINUE
191 IJI=NNN °
IF (MONO .GTe 1) GO TO 199
1Jy=1JUl=1
DU 122 J=1s1U
122 VCBA=VCBA+ABS ({(X(KoJ) ¢X(KeJ¢l) )R (Y (KeJ)Ru2=Y (Ko e]l)®®2))#(0,25
SWER=SIMPUNI(YI ¢XIoIUI)
SQWER=ABS (SQER)
DU 195 JuJd=1JI,4NUT
IF (JJUJLEQNUT) GO TO 127
VCBB=VCBB+ABS ((X(KesJJJ) *+X (Ko JJJ+l) ) R (Y (K9eJJJ) #82=Y (KeJJJe])#82) )@
#0.25
127 CUNTINUE
KRK=JJJ=1J1+1
X1 (KKK)=XI (JJJ)
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195 YI(KKK)=Y]I(JJJ)
SWERZ2=SIMPUN (Y] e X o KKK)
It (MONO=1)S6+57+19Y
S6 SUWAR(K)=ARBRS (SQER2)-SQER
VCBS (K) =VCHS (K) +VCBB+VCBA
GO TO SS
ST SUAR(K)=SQER + SQER2
I*(X(K'l) .LE. 0. .AND. X(KONUT) .LE.. 0.) (J() TU 59
VCBS (K)=VvCBS (K) +VCBB+VCRA
GU TO 58
59 VvLlBS(K)=vCBS(K)+VCBA=-VCBB
GU TO 58
199 SUER=SIMPUNC(YI +XI+NUT)
SUAR (K) =2 ,#ABS (SQER)
NAT=NUT=1
DU 125 J=1eNAT
125 VUBS(K) =VCHS(K) +0.25¢ABS((X(KeJ) *X (Ko Je]) )R (Y (KeJ) #22=Y (Ko )e])0e
12))
VCHBS (K) =2 #VCRS (K)
SS DU 196 J=1NUT
YL(J)=Y (Ked)
196 X1 (J)=X(KyJ)
BLAM(K) =X (NUT)=XI (1)
IF (MONO.GTel) BEAM(K) = 2,%BEAM(K)
It (BEAM(K) «NEL0.0) GO TO 600
AREA (K) =SQAR(K) /JDRFT (K) ##2
X(Kel)=X(Kel)=0,001
X1(1)=X(Ksl)
Lwu TO 20
600 AREA(K)=SWUAR(K)/ (BEAM(K)®#DRFT(K))
20 SS(K)=FST#ST(K)
16 SAS (K) =SS (K)*#SQAR(K)
KPK=(0
LSL=0
Ir (NIX4eGT40) GO TO 21
DU 32 K=]1eNUS
It (NM(K) .GT.0) GO TO 32
I ((BEAM(K) (LEo0e) e ORo (DRFT (K) 4LE40s)) GU TO 32
AIR=AREA (K)
RAT=0.5*BEAM(X) /DRF T (K)
TAR=1,0/RAT
IF (vAT,LE.1.0) GO TO 33
BL=0,29456%(2,0-TAR)
G TO 34
33 RL=0429456%(2,0=RAT)
36 UL=0,098125% (RAT+TAR+10.0)
Ir (AREA(K) «GT4BL) GO TO 35
AEA (K)=HL+0,0001
GU TO 36
35 It (AREA(K) LTLUL) GV TO 32
AREA (K)=UL=-0,0001
36 IF (KPK,GT,0) GO TO 37
KFK=KPK+]
NP AG=NPAG+]
WHITE(6e5) (PATT(I)oI=1e7) o (TITLE(J) 9J=1+R) «PATT(8) «NPAOL
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WRITE(6415)
37 WRITE(6+14)ST(K) 9AIRVAREA(K)
LSD=LSD+1
SWAR (K) =AREA (K) *BEAM (K) ®*DRF T (K)
SAS (K) =SS (K) *SQAR (K)
32 CUNTINUE
21 IF (NUX.LE,0) .GO TO 25
IF (KPK,GT,0) GO TO 93
NPAG=NPAG+ 1
WRITE(6+S) (PATT(I)oI=lsT) o (TITLE(J)9sJm]148)PATT(8) ¢NPAG
93 WRITE(6412)
DU 22 K=],NUS
IF (IN(K) LE.O) GO TO 22
LSD=LSD+1
IF (AREA(K) LTo,1000.0) GO TO 91
WRITE(6990)ST (K} +BEAM(K) ¢DRFT (K) yAREA (K)
GU TO 22
91 WRITE(6+13)ST(K)+BEAM(K) yDRFT(K) 9sAREA (K)
22 CUNTINUE
IF (NIX,LE,O0) GO TO 25
0X=100,0
IF (LSD,LT,.23) GU TO 201
NPAG=NPAG+]
WHITE(6+45) (PATT(I)eI=1eT7) s (TITLE(J) 9J=198)4PATT(8) «NPAG
201 WRITE(6415)
DL 23 K=14NOS
IF (NM(K) sLE.O) GO TO 23
IF (BEAM(K) (NE. 0.,0) GO TC 601
FJI(K) = 0.0
L0 7O 602
601 CONTINUE
A=3,1415927*DRFT (K) /8EAM(K)
A=A/TANH (A)
FJ(K)=SQRT (A®EL/DRFT (K))
602 CONTINUE
IF(FJ(K) «GTeUX) GO TO 233
OX=F J(K)
JUHN=K
233 WRITE(64193)ST(K) 4FU(K)
23 CUNTINUE
WRITE(6+92)0XyST (JOHN)
25 CUNTINUE
VUL=SIMPUN (SSySQARsNOS)
IF (BEAM (MS) (EQ.0,0) GO TO 703
BLUCK=VOL/ (EL*BEAM (MS) #*DRF T (MS) )
60 TO 704 iy
703 BLOCK=0,0
704 CUNTINUE
vCB=SIMPUN (SS,VCBS+NOS) 7VOL
BUY=SIMPUN (SS4SAS¢NOS) /VOL
CBL=B0OY/FST
IF (GCB,LE,0.0) GO TO 68
BUY=FST*GCR
68 DU 19 K=],NUS
SHB (K) =(SS(K)=BOY) #*BEAM(K)




19 HSB(K)=(SS(K)=BUY)#*SHR (K)

EL2=EL*EL
AMP1=SIMPUN (SS+BEAMsNOS) /EL2
AMP2=SIMPUN (SS+HSBsNOS) /7 (EL2*EL2)
CUN=ELZ2#*EL/VOL
RF 33=CON®AMP]
BL=ABS (VCG*EL +VCB)
RMSS=CON#AMP2-BG/EL
RP35=SIMPUN (SS+SHB+NOS) /VOL
GMTS=0,
IFr (ABS(GMT) «GT41.E=04) GO TO 403
DU 402 K=14¢NUS

402 SHB(K)=BEAM(K) ##3
GMTS=SIMPUN (SS+SHBsNOS) / (12. *EL *VOL ) -BCG/EL

403 CFL=BOY+EL®*RP3S/RF33
FLC=CFL/FST
PST=FST#CBL
FACT=35,89744
IF (GRAV.LT«32.) FACT=,02832%FACT
VUL=VOL/FACT
NFPAG=NPAG+1
WRITE(G9S) (PATT(I) oI=19T7) o (TITLE(JU) 9J=148) sPATT (8) «NPAG
WRITE(6+206)
WRITE(641) ELWUNITS
WRITE(6+2) BEAM(MS) «UNITS
WRITE(643) DRFT(MS)¢UNITS
WRITE (644) VUL
VUL=VOL#FACT/EL##3
WRITE (646)BLUCK
WRITE(647) PSTWUNITS
WRITE(648)CBL
Ir (GCB4LEL040) GO TO 67
WKITE (6469) GCR
PST=FST#GCH

67 WRITE(649) CFLWUNITS

WRITE(6e10)FLC
WRITE(64111) VCBGUNITS
BUR=BEAM (MS) ZDRF T (MS)
WRITE(64300)BDR
IF (BEAM(MS) ¢EQ.0.0) GO TO 700
ELBR=EL/BEAM (MS)
GU TO 701

700 ELBR=0,0

701 CUNTINUE
WRITE(69301)ELBR
WHRITE (6¢66) RF339RP354RMSS5
DU 31 K=1,NUS
SS(K)=SS(K)ZEL
SUAR (K)=SQAR (K) ZEL #*2
BEAM (K) =BEAM (K) ZEL
ORFT(K)=DRFT (K) ZEL
IF (INM(K) LE.0) GO TO 31
NUT=IN(K)
DV 24 JU=1,4NUT
X(KeJ)=X(KeJ)ZEL
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(g OO0

77

24 Y(KoJ)=Y(KeJ)/EL
31 CUNTINUE
PST=PST/EL
CALL NILS(NOS¢MSsSTsDSsJFK)
IF (UFKGT,0) GO TO 76
Iu==1
GU TO 77
76 IF (OMIN,LE«0,0,0R,JA.EQ.3) GO TO 77

TRANSFER TO LUOP TO CALL PGM2 AND PGM3
CALL AETSKC(SLPGM1A)
CUNTINUE
It (ID4EQe2 «ORe IDeEGe-1) CALL AETSKC(6LMOT246)

CALL AETSKC(4LPGM4)
END
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(@] OO0

OVERLAY (3,0)
PROGRAM PGM1B

CUMMON/SRY1/ NPAGSTITLE(8) sPATT(8) 4RATIO
CUMMON/SRY2/ IDsIGeIPsINDeISUsISTART9JA9UByJIC oK oLP ¢MAXDsMONOIMS,

X NIXoNLOOP ¢NSD9NSOsNSTRNUX

CUMMON/SRY3/ NOSeNM(30) ¢BEAM(30) yORFT(30) yAREA(30) yMPS(30)
X DMA (30) sAVDA(30) ¢ AVBM (30) +ST(30) ¢ IN(30) ¢+ SQAR(30) »
X X(30+20)9+Y(30+20)

CUMMON/SRY&4/ NUT 9yNONINOE 9 XS (20) e YS(20) o XX (19) oYY (19) sDEL(19) s

X SNE (19) +CSE (19)

CUMMON/SRYS/ VOL o XIPeDSTePSTsBAMIDRTsAIR9AMP]1 ¢AMP2,4DS(30) 4SS (30)
CUMMON/SRY6/ NOWeNOL oNSPoNSTIWINK(S5) o SHLT(6) +SPEEV(6) 9STAT (20)
CUMMON/SRYT7/ NFNoeNFNSoFN(6) 9FNS(6)

CUMMON/SRYB/ NBTAJNBTASINBTATsNBTAQsWANG (8) sCOSBET (3) +SINBET (3)
CUMMON/SRYS/ NFReNFRSIOMEN(30) yOMENS (30) yOMIN9UMAX ¢ DUME 9 OWAX
CUMMON/SRY10/XZHB o XZPB ¢ XZFO 9 XZVL oKV oKW
CUMMON/SRY11/CHRDA+THKA4sSPNA9FAL s XZFAsCLFAJDEPAsFAY
CUMMON/SPY12/CHRDBs THKBySPNBsFBL 9 XZFB9CLFBIDEPBFBY
CUMMON/SRY13/GRAV+DEPCATsSD(6) »RBMST (10) yRBMHT (10)
CUMMON/SKY14/ELyGCBsGYRIGYRT 9sGMyOMT sOMTS 9 VCG9RF339RP35S¢RMSS
CUMMON/SRY15/A26 (4¢30) sA62(4930) 9A46(44930) 9A64(4+30) sA66(44930)
CUMMON/SRY16/A22 (30) +A44 (30) 9A24(30) sDSR(30) ¢DRR(30)
CUMMON/SKYL7/ASY (30) 4DSY (4930) gAY (30) sDY (4930) sARY (30) sURY (30)
CUMMON/SRY15/B22(4930) yB26(4930) 9B62(4+930) 9B46(6530) 9864 (46430)
X B66(4930) 9824 (4930) 9844 (4493043)
CUMMON/SEY19/0MEGAsUNsPAS(19) sPVS(19) yPAR(19) +PVR(19)
CUMMON/SRY20/BLOG(19919) 9YLOG(19919)
CUMMON/SRYZ21/KASE (4) «MIL (4) +CWR]1 (4) yCWR2 (4) +WFR(493093)»

X WN(493093) 9SWR(493093) 9RWS(493043)
CUMMON/SRY22/11sEFSeEMRIEMY sEKR (493093) 9EKY (443043)

CUMPLEX TI9EFS(493043)9EMR(493093) ¢EMY (493043)

END OF COMMON DECK

88
87

(MAKE ALL CHANGES ABOVE THESE CARDS)
CUMMON/ENDCUM/ENDCOM

CUMPLEX TEMP

TwubL=2,/EL

CUN=1,688

It (GRAV.LTe32.) CON=,3048%CON
CUN=SQRT (GRAV#EL) 7CON
FACT=SQRT (GRAV/EL)
FARD=0,017453293
BSU=BEAM (MS) #EL

DU 205 1SD=14yNSD
HHS=2,0#(SD(ISD) ) ~HBSD
RATIO0=HHS/BSD

GU TO 87

RATIO=HHS

[t (MONO ,GE« 1) RATIO=0,
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SDI=SD(ISD) ZEL
SDCISD)=SDI
IF(ABS(GMTS)eGTo1.E~-04) GMT=GMTS¢SODI®*SODI®AMP1/VOL
IF(GMTS. GTe1.E=04) WRITE(64176) SD(ISD)GNT
IF(ISD.GT.1) FAY=FAY+EL*(SD(ISD)-SD(ISD-1))
IF(ISD.GT.1) FBY=FBY+EL*(SD(ISD)-SD(ISD~1))
CALL AETSKC(5LQPGM2)
IF(ID.GT .1) GO TO 77
CALL AETSKC(6LQAPGM28B)
IF(ID.GY ,1) GO TO 77
CALL AETSKC(5LQPGM3)
IF(NOW.GT.0) GO TO 78
S5 FORMAT(1H1,15A6,18X,A6,14) .
171 FORMAT(3 X,*WAVE HEADING =*,F6.1,* DEGREES*/)
172 FORMAT(3 X,*ABSOLUTE DISPLACEMENT, VELOCITY, AND *,
X ®*ACCELERATION AT STATION ®*,F5,1o* AND HEIGHT *,F5,1)
173 FORMAT(/ /73X +*SPEED =%*,F5.1,* KNOTS*)
174 FORMAT((SX F10e2¢3C(7X4FB8:3)y5X,F10.4))
175 FORMAT(3IXs*ENC PER(SEC) *,6X,*ABS DISPL®*,12X,*VEL*, 8X,
X *®ACCEL/G®,7Xy*WAVE L/7L*)
176 FORMAT(//7/7/710Xy *CALCULATED GMT = ®,E12.5,* FOB SEPARATION *
X *DISTANCE OF *,F7.2)
DO 150 KI=1,NSTR
LINES=2
NPAG=NPAG¢1
WRITE(6,5) (PATT(I) ¢I=1¢7)o(TITLE(I) I=1,8),PATT(8),NPAG
RBMSTK=RBMST (KI)
RBMHTK=RBMHT (KI)
WRITE?6y9 172) RBMSTK,RBMHTK
ARM=EL*(PST=-,05%RBMSTK)
DO 150 MM=1,NBTA
DO 160 JJ=1,NFN
LMT=MIL(JJ)
IF(LMT,LE.O) GO TO 160
SPID=FN(JJ)*CON
LINES=LINES#LMT +5
IF(LINES.LE.60) GO TO A9
LINES=5
NPAG=NPAG¢+1
WRITE(6,5) (PATT(I)yI=1,7)s(TITLE(I), I=1,8),4PATT(8),\NPAG
WRITE(6, 172) RBMSTK,RBMHTK
89 WRITE(6,173) SPID
WRITE(6y171) WANG(MM)
WRITE(6,175)
DO 170 N=1,LMT
TEMP=EFS (JJyNyMM)
SWAY=REAL(TEMP)
DELTA=FARD®*AIMAGI(TEMP)
TEMP=EMY (JJyNyMM)
YAW=TWODL*REAL(TEMP)
EPSIL=FARD*AIMAG(TEMP)
TEMP=EMR (JJ s NyMM)
ROLL=REAL(TEMP)
RPHASE=F ARD®AIMAG(TEMP)
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ABMA=SHAY*COS(DELTA) ¢+ARM®YAW®COS(EPSIL)-RAMHTK*ROLL*COS (RPHASF)
ABMB=SWA Y*SIN(DELTA) ¢ARMP*YAWSSIN(EPSIL) -RAMHTK®*ROLL*SIN (RPHASE)
ABMO=SQR T (ABMA® ABMA+ABMAR*ABMB)
OMEGAE=OMEN (N)*FACY
ENCP=6,2831853/0MEGAE
- VEL=0MEG AE* ABMO
ACCEL=OMEGAE®*VEL/GRAV
170 WRITE(6,174) ENCP,ABMO,VEL,ACCEL,RNS (.U NyMM)
160 CONTINUE
150 CONTINUE
I0=1
77 CONTINUE
IF(IND.EQ.O0) GO TO 78
00 81 JJ=1,NFN
DO 81 N=1,NFR
00 81 MM=1,NBTA
EMR(JJeN s MM) ZEKR (JJyNyMM) ¢ TI*ATMAG (EMR(JJ 4Ny NM))
81 EMY(JJUsNsMM) =EKY(JJoNyMM) +IT*AIMAG(EMY (UJ,N,HM))
WRITE(23) NFNy,NFR,NETA
WRITE(23) (FN(I)oI=14NFN), (OMEN(I)4I=1,NFR), (WANG(TI)+T1=1,NBTA)
WRITE(23) C(C(WFRIJIoNIMMI 9EFSCUJoNaMM) s EMRIJJZNZMM) L EHY (UJINIMMI) ,
X  JJ=14NFN) yN=1 (NFR) 4MM=1 ,NBTA)
78 CONTINUE
IF(JA.EQ.2) CALL AETSKC (5LPGM1A)
IF(ID.EQe2 +OR, ID.EQe=-1) CALL AETSKC(6LMNT246)
IF(LP.EQ+0 «AND. IP.EQe0 <ANDe NOWeEGQ.0) CALL AETSKC(6LMQT246)
IF(LP.EQ <0 +ANDe IP.EQ.0) CALL AETSKC(LLPGME)
205 CONTINUE
END
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PROGRAM QPGM2

CUMMON/SRY1/ NPAG,TITLE(B) sPATT(8) 4RATIO
CUMMON/SRY27 10D+IGsIPoINDsISDeISTARTsJA9IUByJCsKygLP¢MAXD ¢MONOMS,

NIXosNLOOP ¢yNSDsNSO¢NSTReNUX

CUMMON/SRY3/ NOSyNM(30) yBEAM(30) sURFT (30) yAREA (30) ¢MPS(30)

DMA (30) yAVDA(30) s AVBM(30) 9ST(30) s IN(30) +SQAR(30) »
X(30420)4Y(30+20)

CUMMON/SRY4/ NUTsNONsNOE ¢ XS(20) 9YS(20) 9 XX (19) oYY (19) sDEL(19)

SNE (19) +CSE(19)

CUMMON/SRYS/ VOLsXIPsDST9yPSTeBAMIDRTIAIR¢AMP1 sAMP2,4NS(30) 4SS (30)
CUMMON/SRY6/ NOWsNOL sNSP¢NSTesWINK (S5) 9SHLT (6) ¢ SPEED(6) 9STAT (20)
CUMMON/SRYT7/ NFNoNFNSFN(6) +FNS(6)

CUMMON/SRYB/ NBTANBTAS NBTAT¢NBTAQsWANG (8) yCOSBET (3) +SINRET (3)
CUMMON/SRY9/ NFReNFRSsOMEN(30) yOMENS (30) yOMINsUMAX ¢NUME s OWAX
CUMMON/SRY10/XZHB ¢ XZPR ¢ XZFO 9 XZVL 9KV oKW
CUMMON/SRKY11/CHRDA s THKA4SPNASFAL s XZFASCLFAJDEPA4FAY
CUMMON/SRY12/CHRDBs THKBsSPNBsFBL 9 XZFBsCLFB+DEPB+FBY
CUMMON/SRY13/GRAV+DEPCAT,SD(6) yRBMST (10) yRBMHT (10)
CUMMON/SRY14/EL ¢+GCB9GYR¢GYRT 9GMyGMT yOMTS 4y VCG9RF 339RP354RMSS
CUMMON/SRY15/A26 (4930) yA62(4930) 1A46(4930) yA64(44930) vA66(4430)
CUMMON/SRY16/822 (30) sA44(30) +A24(30) sDSR(30) yDRR(30)
CUMMON/SRY17/ASY (30) sDSY (4930) yAY (30) sDY (4930) sARY (30) sDRY (30)
CUMMON/SRY18B/B22 (4930) +R26(4+30) 9B62(4930) +B46(4430) +BOL(4430)

B66 (4930) 9B24(4930) 9B44 (443043)

CUMMON/SRY19/0MEGAsUNsPAS (19) 4PVS(19) 9PAR(19) sPVRI(19)
CUMMON/SRY20/BLOG(19+19) yYLOG(19919)
CUMMON/SRY21/KASE (4) yMIL (4) +CWR1 (4) yCWR2 (4) +WFR(493093) »

WN(493093) 9SWR(493093) 9RWS(493043)

CUMMON 'SRY22/I1 sEFSeEMRIEMY sEKR (493093) yEKY (443043)
COMPLEX TIsEF5(493093) yEMR(493093) 4EMY (4430,3)

END UF COMMON DECK

(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMUON/ENDCUM/ENDCOM

1 FURMAT (1H0+SXs#DYNAMIC COEFFICIENTS UF THE EQUATIONS OF MOTION®

DC D D D D X D I D X D DI I D X X X

//7/7/6Xs#A22 1S SCALED BY M.#//

6Xy#A24y A26 AND A62 ARE SCALEL BY #y4HM#L,//

6Xe®#AL4y A46s A64 AND A66 ARE SCALED BY #.6HM#L®#L,//

6Xs#822 IS SCALED BY #,412HM#SQRT(G/L) «//

6Xs#B244 B26 AND B62 ARE SCALED BY #412HM#SQRT(G#L) «//
6Xy#B44y B4b6y B64s AND B66 ARE SCALED BY #,]14HM#L#SQRT (G#L) /7
6X94HB4GL4#y® [S B44 EXCLUDING CROSS=FLOW DRAG CONTRIBUTIONS.#//
6X9#M IS THE DISPLACED MASS.#//

6Xs#G IS THE ACCELERATION DUE TO GRAVITY.®#//

6X9#L IS THE DISTANCE BETWEEN PERPENDICULARS.#////

6X9#FN IS THE FROUDE NUMBER = (FORWARD SPEED)/SQRT (G#*s4H#®L) ,//
6Xy#BETA IS THE WAVE HEADING ANGLE IN DEGREES.*®/

6Xy#BETA = 180, FOR HEAD SEAS.*®*//

6X9#OMEGA IS THE ENCOUNTER FREQUENCY NON=-DIMENSIONALIZED®

# BY SQRT(G/L) «®//

6Xs#THE HULL SEPARATION/BEAM RATIO IS THE DISTANCE#*/
6X+#BETWEEN THE HULLS DIVIDED BY THE BEAM OF ONE HULL.#®)
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2 FURMAT (1HO+SX¢#BARE HULL PUOTENTIAL FLUW ADDED MASS COEFFICIENTS®/
X O6Xe#FN = @,
X FSe3/7/710Xs80MEGA®sTX o #A22% 93X ¢ HALLTAU® TXo#A26®TX9®AL2®,T X,
X  RAGGRaTXoRALOER ¢ TX 9 RACLR,TX 9 #ALO®)
3 FURMAT (1HO +SX9#BARE HULL POTENTIAL FLUW DAMPING COEFFICIENTS®/
X G6Xe®FN = #,F5,3//
X 10Xo®OMEGA® ,TX¢#B22%# 33X 9%#B24=B42# o TX9#B26%¢TX s #B62% 9 TXy#H44L",
X TXoe®BLE6RTXo#RE4L*yTX 9 #B66*)
4 FURMAT (F15.44+8F10,6)
S FURMAT (1H1915A6918X9A6414)
11 FURMAT (1HO¢SXe8B8HSTATIONGF744)
150 FURMAT (1H0+80X s *HULL SEPARATION/BEAM =#,F7,4)
205 FURMAT (1HO+SX+43HPROJECTED AREA UF THE SUBMERGED HULL/L®®#2 =,E15,.6
1/5X9 13HMUMENT /L ##3 =4E15,695X924HMOMENT OF INERTIA/L®#®4 =,£15,6)
DIMENSION XJK(20)
CUMPLEX F2D9F4D]19F4D2+F6D9 ICOSRKEKD2X 9 CEKXC
IF(1,EQ,0) CALL PGMIB
QX1 = 0,7853982
EL2=EL®EL
RVUL=VOL#®cL®*EL2
NSO=NOS
I1=(0e001.92)
DU 12 MM=1.NBTA
WAMD=WANG (MM) # ,01745329252
CUSBET (MM} =COS (WAND)
12 SINBET (MM;=SIN(WAND)
caLL QDFCN
DU 151 JJu=1lsNFN
DU 151 N=1,N-R
DU 151 MM=1¢NBTA
151 RWS(JJoNyMM) =] ,/SWR(JJsNyMM)
DU 40 N=14NFR

A22(N)=0,
A24 (N) =0,
AG4 (N)=0,
DSR(N) =0,
DRR(N) =0,
ASY (N) =0,
AY (N)=0,
ARY (N) =0,
DHY(N)=00

40 COUNTINUE

DU S0 JJ=1siNFN
DU S0 N=1y¢NFR
DSY (JJeN) =0,
DY(JJeN)=0,
B22 (JJeN) =0,
DU S0 MM=],4,NBTA
EFS(JJsNsMM)=(06904)
EMR(JJINIMM) =(04906)

S0 EMY(JJ9NyMM) =(04904)
SIA=SIM=SII=SIR=SIRM=SIRR=0,
PrROA=PROM=PROI=0,
DU 60 K=1,4NUS
X1IP=PST=SS (K)
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333

62

65
66

63

60

XIP2=XIP#xIP

DST=DS (K)

NUT=NM (K)

IF (NUT +EQe 0) GO TO 60
DU 333 IuUuK=],NUT
XIK(IJUK) =X (Ko IUK)
XLG=XMAX (NUT ¢ X UK)
XSM=XMIN (NUT ¢ XJK)

AVBM (K) =XLG=XSM
BAM=BEAM (K)

DRT=DRFT (K)

AIR=AREA (K)
DA=DST#AVBM (K)
PROA=PROA+DA
PRUM=PROM=XIP#DA
PRUI=PROI+XIP2%#DA
NUN=NUT =1

NUE=2#NON

DU 62 J=14NUT
XS(J)=X(KygJ) ¢+SD(ISD)
YS(J)=Y (Kyd)

YSML = XMIN(NUTsYS)
YLG=XMAX (NUT,YS)
DM=YLG=YSML

DMA (K) =DM

AVD=,5# (YLG+YSML)

AVDA (K)=AVD

DAB=DST»DM

SIA=SIA+DAB
SIM=5IMsDAB®XIP
SI1i=SII+«DAB®#XIP2

AVD IS A NEGATIVE NUMBER
DAB=DAB#AVD

SIR=SIR-DAB
SIRM=SIRM=DAB#XIP
SIRR=SIRR+DAB#AVD

DU 65 IJlI = 1y NUT

NNN = 1JI

IF (YSML,EQ.YS(IJI)) GO TO 66
CUNTINUE

MAXD = NNN

IF (MONO .GTe. 1) MAXD=1
DU 63 J=1yNON
XX(J)=0,S5*(XS(J)+XS(J+]1))
YY(J)=0,5%(YS(J)+YS(Jel))
XINT=XS (Je¢l)=XS(J)
YINT=YS(Jel)=YS(J)

DEL (J) =SQRT (XINT##2+YINT®##2)
SNE (J)=YINT/DEL (V)

CSE (J)=2XINT/DEL (J)

CALL FRANK

IF(ID.LT+2) GO TO 60
STATION=20,0%SS(K)
WRITE(6411)STATION

GU TO 77

CUNTINUE
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70

71

WRITE (6+205) PRUAJPROM4PROI
DU 70 N=14NFR
GRI=0MEN(N)

NDEB=GXI#*yvOL

DtA=GXI*DEB

A22 (N) =422 (N) /DEA

A4&4 (N) =444 (N) ZDEA

A24& (N)=A24 (N) /DEA

DRR (N) =0RR (N) /DEB

DSR (N)=DSR (N) /DEB

ARY (N) =ARY (N) ZDEA

DRY (N)=DRY (N) 7DEB

ASY (N)=ASY (N) /DEA

AY (N) =AY (N) Z/DEA

DU 70 JJ=1sNFN

DSY (JJeN)=DSY (JJeN) ZDEB
DY (JJeN)=DY (JJsN) /DEB
B22 (JJeN)=B22 (JJsN) Z/DEB
CUNTINUE

DU 71 N=14NFR
GXI=0MEN (N)

GX2=GXI#GXI

DU 71 JJ=1eNFN
FNJ=FN(JJ)

RC6=FNJ/7GX2

ROE6=FNJI#R26

SA=ASY (N)

SH=R26%#B22 (JJeN)

A26 (JJsN)=SA+SR

A2 (JJeN)=SA=-SB

SA=DSY (JJeN)
SH=FNJ#A22 (N)

BZ6 (JJsN) =SA=-SB

B62 (JJeN)=SA+SH
SA=R26%#DSR (N)

SH=ARY (N)

A46 (JJ9N) =SB+SA

Ab4 (JJsN)=SB=SA

SA=DRY (N)

SB=FNJ#A24 (N)

B46 (JJ9N)=SA=-SB

Bo64 (JJsN)=SA+SB

A66 (JJsN) =AY (N) +R66%A22 (N)
BO6 (JJeN)=DY (JJIN) +R66#B22 (JJeN)
CUNT INUE

It (IG.LT42) GO TO 306
NFAG=NPAG+1

WRITE(64S) (PATT(I)oI=1e7) o (TITLE(J) 9J=198) +PATT(8) ¢+NPAG
WKRITE(64150) RATIO
WRITE(641)

DU 73 JJ=1sNFN

LMT=MIL (JJ)

If (LMT,LE.0) GO TO 73
NFAG=NPAG+1]

WRITE(6¢5) (PATT(I) oI=2197) o (TITLE(J) eJ=148)+PATT(8) «NPAG
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X

X
73
306

75

72

WeITE (64150)RATIO

WrITE (6e2) FN(JY)

WRITE (bed) (OMEN(N) ¢A22(N) 9A24(N) sAL6(JJ9N) sAB2(JJeN) 2ALL (N) »
AGE (JJeN) s ARG (JJeN) e ARG (JJIN) ¢N=] oLMT)

WRITE (6e3) FN(JJ)

WHRITE(6e4) (UMEN(N) «B22(JJeN) sDSKRIN) sH26(JJeN) ¢B62 (JJeN) sDRR(N) o
B46 (JJeN) eBOG (UJeN) ¢« BAE (JJeN) ¢N=]14LMT)

CUNT INUE

CUNT INUE

CS>A=CHRA®SPNA

CSB=CHRDB#SPNR

ADFA=QPI#CSA# (CHRDA+THKA) /RVUL

AVFB=QP[#CSB#% (CHRDB+ THKRB) /ZRVUL

FAYELZ2=FAY®FAY/EL2

FHYELZ2=FHBY®FHY/EL2

VMAB= (CLFA#FAYEL2#CSA+CLFB®*FBYELZ2#CSB) / (EL2%*VOL)

AVMAB=FAYELZ2*ADFA+FHYEL2#*ADFRB

SUI=SD(IsD)

B44S1=PROA#®SDI#SD] +SIRR

HAZVL=45%X2VL/VOL

DU 72 N=1eNFR

GALI=0MEN (N)

GX2=0X1#0GX1

A+4 (N)=A44 (N) +AMAR

D 72 JJ=1enFN

FyJd=FiN(JJ)

VISE=HXZVLH*FNI*FNIZGX2

AcH (JJeN) =026 (JJeN) +VISF#S]IA

A+b(JJeN) =A46(JJeN) +VISF#SIR

A6 (JJeN)=A66 (JJeN) ¢ VISF#SIM

VISF=HXZVL4%FNJ

SA=VISF#SIM

RO (JJeN)=H26(JJeMN) +SA

Bo2 (JJeN) =HB62 (JJeN) +SA

SA=PDRR (N) +FINJ4VMAHB+VISF#B44S1

DU 79 MM=],NRKTA

B44 (JJeNeMM) =SA

B24 (JJeN) =DSR(N) +VISF#SIR

SA=V][SF#SIkM

Rah (JJeN)=RBae6(JJ)eN) ¢+SA

B4 (JJeN) =BO64 (JJeN) +SA

RA6 (JJeN)=B66(JJeN) ¢VISF#SII

R22 (JJeN) =B22 (JJsN) ¢+ VISF#S]IA

DePCAL=VERPCAT/EL

NU B0 JJ=1eNFN

LAi=MIL (JJ)

IF (LMT,LELV) GO TO 8O

HAZVL= ¢ SH#FN(JJ) #X2VL

DU Bl MM=]4NRBTA

CUSH=COSHET (MM)

SSINK=SHI#SINBET (MM)

DU Bl N=1,4LMT

CAY=WIN(JJeN9MM)

1COSKHK=]1#CAY#COSH

ERD=EXP (=CAY#DEPCAL)
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2D=FLD1 =FLN2=F6N=(0,,0.)
DO 82 x=1,NOS
XIP=PST-SS(K)
D=0MA (K)
D2=-AVDA (K)
CEXXC=CE XP(ICOSBK®XIP)®*DST
EXD2X=EXP(~-CAY®*N2)*CEKXC
F2D=F2D+ D®EXKD2X
IF(CEPCAT.LELOe) EKC=EXP(-CAYRAREA(K) *QRFT(¥))
DEPCAYT DEFINED FOR SWATH
AREA(K)®CPFT(K)Y GIVES (CROSS SECTIONAL AREA) /Lt AN
FuN1=a0yBM(K)*EKD®*CEKXC
FLD2=FLD2+D®C2%EKC2X
& F6HD=FEDs XIP®D®EKD2X
CON=HXZV L*WFR(JJsNyMM)
APG=CAY* SSINA
CONC=CCON*COS (ARG)
EFSCJJN sMM) =EF S (JJeNMM)=CONC*F20

EMR (JJoN ¢sMM) ZEMR(JJ ¢ NoMM) =CON®SOTI*SIN(ARG) *FLIL-C00 7

EMY (JJNyMM) ZEMY (JJ,N,MM)=-CONC*F6D
A1 CONTINUE
80 CONTINUZ
77 CONTIMNUE

CALL AFRTRNK

END
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(@]

X
X
X

X

X

X

PROGRAM QPGM2B

CUMMON/SRY1/ NPAG.TITLE(8) sPATT(8)4RATIO
CUMMON/SRY2/ IO9IGeIPoIND9ISOISTARTeJA9IB9JCoKoLP ¢MAXD ¢ MONUeMS
NIX9NLOOP ¢NSDoNSO¢NSTReNUX
CUMMON/SRY3/ NOSsNM(30) yBEAM(30) sORFT(30) yAREA(30) ¢MPS(30)»
DMA (30) yAVDA(30) yAVBM(30) +ST(30) 9 IN(30) +SQAR(30) »
X(30+20)9Y(30+20)
CUMMON/SRY4/ NUT ¢NONeNOE ¢ XS (20) 9YS(20) o XX(19) oYY (19) +DEL(19)
SNE(19) 4CSE (19)
CUMMON/SRYS/Z VOL oXIP¢sDSToPST9sBAMIDRTsAIR9AMP]1 4AMP2,0S(30) +SS(30)
CUMMON/SRY6/ NOWNOL ¢NSP¢NSToWINK (S) oSHLT (6) ySPEED (6) 9STAT (20)
CUMMON/SRYT7/ NFNyNFNS,FN(6) 9sFNS(6)
CUMMON/SRY8/ NBTAJNBTASsNBTATsNBTAQyWANG (8B) +COSBET (3) sSINBET (3)
CUMMON/SRY9/ NFRyNFRSeOMEN (30) yOMENS (30) yOMINsUMAX ¢ DUME ¢ OWAX
CUMMON/SRY10/XZHB o XZPB ¢ XZFUO 9 XZVL s KV oKW
CUMMON/SRY11/CHRDA s THKAsSPNAsFAL s XZFA3CLFA4DEPA,FAY
CUMMON/SRY12/CHRDBs THKB¢sSPNBsFBLyXZFBsCLFByDEPB+FBY
CUMMON/SRY13/GRAV DEPCAT 4SD (6) ¢RBMST (10) yRBMHT (10)
CUMMON/SRY14/EL +GCBsGYRsGYRT9GMyGMT yGMTS s VCGeRF 33 9RP 35 s KMSS
CUMMON/SRY15/A26 (4930) yA62(4930) yA46(4930) yA64(4930) 9A66(4430)
CUMMUN/SRY16/A22 (30) 9A44(30) 9A24(30) sOSR(30) +DRR(30)
CUMMON/SRY17/ASY (30) sDSY (4930) AY (30) 90Y (4930) yARY (30) sDRY (30)
CUMMON/SRY18/822 (4930) 4826 (4930) 9862 (4930) ¢B46(4930) 9864 (4430)
B66(4930) ¢B24(4+30) 9B44(44930,43)
CUMMON/SRY19/0MEGAsUNsPAS(19) sPVS(19) 9yPAR(19) sPVRI(19)
CUMMON/SRY20/BLOG(19+19) yYLOG(19+19)
CUMMON/SRY21/KASE (4) yMIL (4) yCWR]1 (4) yCWR2 (4) sWFR(493003) »
WN(493093) 9SWR(493093) 9RWS(4493043)
CUMMON/SRY22/11sEFSsEMRIEMY sEKR (493093) yEKY (4430,43)
CUMPLEX II4EFS(493043)4EMR(493043) ¢EMY (443043)

END UF COMMON DECK

X

X
S
7
6

2 XX X X X X XX X

(MAKE ALL CHANGES ABOVE THESE CARDS)
CUMMON/ENDCUM/ENDCOM

DIMENSION DTMA(30)

CUMPLEX EGSyENRSIENYsSEMR(4+3043)

CUMMON /PR23B/ EGS(4430+3) sENR(493093) sENY (443043)

CUMPLEX CZIRyCOSBKsSINBKSsERKSP¢bLBKSMeEX9EXPLIEXMNGCZIRSyCZIRH
F4DMP 3 TA9CZISsCZIY9sSZIRyIKSyCEXPAsCEXPByCEXMA4CEXMByPA4PB,
ERDALEKDB

FURMAT (1H1+15A6418X9A64914)

FURMAT (F15,448F10,6)

FURMAT (1HO0 9SXo#EXCITING FORCEs MUMENTS AND PHASES#////
6Xe#THE SWAY FORCE IS SCALED BY #4,6HM#G#A,//
6Xe#THE RULL AND YAW MOMENTS ARE SCALED BY #4,6HM#G#*A,//
6Xo9 THEMUMENT o # DENOTES THE MOMENT SCALED BY #,
20HM#G#A® (WAVE NUMBER) .7/
6Xe#M IS THE DISPLACED MASS.#//
6Xe#G IS THE ACCELERATION DUE TO GRAVITY,.®#//
6Xe#A IS THE WAVE AMPLITUDE ,#//
6Xe#L IS THE DISTANCE BETWEEN PERPENDICULARS,#////
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6Xe#FN IS THE FROUDE NUMBER = (FORWARD SPEED)/SWURT (G®e4H®L) ,//
6Xy#BETA IS THE WAVE HEADING ANGLE IN DEGREES.*/

6Xes#BETA = 180, FOR HEAD SEAS.*//

6X9#0OMEGA IS THE ENCOUNTER FREQUENCY NUN=DIMENSIONALIZED®,

® BY SQRT(G/L) .%//

6Xe#THE PHASE ANGLE IS MEASUREU IN DEGREES WITH RESPECTe/
6X+#TO THE WAVE AT THE CO, *//

6Xoe#L/LAM = L/ (WAVE LENGTH) .#//
6Xe#FOR FOLLOWING SEAS THE FREQUENCY DOMAIN IS DIVIDED INTO#®,
# THREE®#/6X+#REGIONS SEPARATED BY TWO CRITICAL SWRe DENOTED #,
#CwR1 AND CwR2.%)
8 FURMAT (1HO+SXe#EXCITING FORCEys MUMENTS AND PHASES#*/

X O6Xo®FN = #,FS,3/6Xs#BETA = #,F6,1//

X @ REGION ®#4J1e¢#% CWR] = #43F9,49% CWR2 = #4F9,4/6X¢#UMEGA®# 45X,
X #L/LAM# 34X o #SFUORCE#® ¢SX 9 #PHASE®# 93X 9 *RMOMENT# ¢SX ¢ #PHASE® 93X ¢

X THeMOMENT 93X e #*YMOMENT®# 9SX 9 #PHASE# 93X 9 TH®*MOMENT ¢S X o ®LAM/L #)
9 FURMAT (1HO+SXe#EXCITING FORCEs MUMENTS AND PHASES®/

X 6Xe®FN = #4FS5,3/6X9#BETA = #,F6,1//

X O6Xe®OMEGA® 4SXo#L/LAM® 34X 9 #SFORCE#® ¢OX o #PHASE® 93X 9 #*RMUMENT ® 4

X

X

2C >C > X > XX X > XX XX XX

SXeSHPHASE 93X 9 TH#MOMENT 9 3X 9 THYMOMENT ¢S X 9 SHPHASE 9 3X 9 TH#MOMENT o
SXySHLAI/L)
10 FUORMAT((1X9F10.49F1l0e49F10e59F10e392(F1l0e59F10e39F10e5)9F10.%))
13 FURMAT (1HOsSX 9 #ADDED MASS COEFFICIENTS#/6Xs#FN = #,FS5,3//
X 10Xe#OMEGA#4TX93HA22 93X 9 THA2L4=A4G2 9 TX93HA26+TX93HAG2 9T X e3HALGL,
X  4Xe3HAGE4TXs3i1A64 s TX 9 3HAGE)
X  3HA66)
150 FURMAT(1HC +80Xe23HHULL SEPARATION/BEAM = F7,.4)
212 FURMAT (1HO +SXe#FN = #4F5,3/6Xe#BETA = #9F6,1/10X,
X #UMEGA2,6X¢2SWAYR9SXg#PHASE® g6 X 9 #RULL# 9gSX o #PHASE® ¢ 7TX 9 #YAWR 95Xy
X #PHASE#,Sx,#LAM/L*)
213 FURMAT ((S5X+F106393(F10,5¢F1063)9F10.4))
214 FURMAT (/7/76X+#EQUATIUNS OF MOTION SOLVED USING B&44 EXCLUDING *#,
X #VISCOUS EFFECTS#®)
215 FURMAT (/7/6X+s#EQUATIONS OF MOTION SOLVED WITH CROSS=FLOUW #
X #VISCOUS DAMPING AND ROLL WAVE EXCITING MOMENT INCLUDED®)
410 FURMAT (1HO+SX e #DAMPING COEFFICIENTS#®#/6Xe®#FN = ®#4F5,3//
X 6XeSHOMEGAs7X93HB22¢3X9THR24=B427X93HB44+TX93HBO66sTX93HB26,
X TXe3HBO629TXe3HBLOsTX93HBOL 96X 94HBGG® /35X y6HBETA =/
X 35XesF6.17)
411 FURMAT (1X9F1l0,499F10.6)
412 FURMAT (1HO+SXs#DAMPING COEFFICIENTS#/6Xe%#FN = #4F5,3//
X  6XeSHUMEGA+7X93HB22¢3X9THB24=B42+2 (TXs3HB44) ¢ TX «3HBO66+7X +3HB26
X TX93HBRO629TXe3HBLO9sTX93HBOL 96X 94HBGG4H* /31X 92 (4X96HBETA =)/
X 31Xe2(4XsF6el))
413 FURMAT (1X9F1l0,4910F10,6)
414 FURMAT (1HO9SX9#DAMPING COEFFICIENTSH#/6Xeo#FN = #4F5,3//
X 6X9SHOMEGA 97X 93HB2293X 9 THB24=B42¢3(7TX93HBL4L) 9TX93HB66 9T X9 3HK26
X TX93HRO629TXe3HBLOE9TX96HBOL 96X 9 4HBG4# /31X 93 (4Xy6HBETA =)/
X 31Xe3(4XeF6,1))
415 FURMAT(1X9Fl0e4911F10.6)
500 FURMAT (//7/5Xe#RULL AMP FAILEU TO CONVERGE FOR BETA = #4F6,l0
X # FN = #4F5,3/6Xe#LAST TWO VALULES = #4E12.5¢% AND #4E12,5¢3H0terer,
X #CALCULATION CUNTINUES®*)
S01 FURMAT (//7/5X+#]ITERATION NOT USEDe MAX AMP = #,E12,5)
502 FURMAT (SXy#NUMBER UF ITERATIUNS =#,]2)

110




26

27
28
29

83

IF(1.,EQ.,0) CALL PGM1B

Pi=3,14159

SUI=SD(ISD)

SU2=SD1«SD1

RFACT=SDI

IF (MONOEQ.2) RFACT=,S5#BEAM(MS)

If (IG.NE.3) GO TO 29

KR=0

NPAG=NPAG+ 1

WRITE(695) (PATT(I)oImloT)o(TITLE(I) oI=1+8)PATT(8) +NPAG

WRITE(64150) RATIO

WRITE(64214)

CALL SOLVE(2¢VOL919oNFNel19sNBTAs1sNFRyRFACT)

DU 28 JJ=14NFN

LMT=MIL (JJ)

IF (LMT.LE.O0) GO TO 28

DU 27 MM=]1,NBTA

LM4G=LMT+4

IF (55=KR.GE.LM4) GO TO 26

KR=0

NPAG=NPAG+]

WRITE(695) (PATT(I)eI=1eT7)o(TITLE(I)9sI=198)+PATT(8) ¢NPAG

WRITE(64150) RATIO

WRITE(64214)

WRITE(64212) FN(JJ) o WANG (MM)

WHITE (64213) (OMEN(N) oEGS(JJoNoMM) ENR(JSoNIMM) s ENY (JJsNgMM) o
RRS (JJeNgMM) ¢N=]19LMT)

Kh=KR+LM&4

CUNTINUE

CUNT INUE

CUNTINUE

DU 83 JJ=]1NFN

DU 83 N=]14NFR

DY (JJeN)=B44 (JJeNy 1)

ELEL=EL®EL

FAYEL=FAY/ZEL

FBYEL=FBY/ZEL

DEPAL=DEPA/EL

DeEPBL=DEPB/EL

DEPCAL=DEPCAT/EL

FALP=PST=FAL/EL

FBLP=PST=FBL/EL

IF(CLFAJLE«O, <ANDe CLFBeLELOs) GO TO 399

CUNA=,5#SPNA#CHRDA®*CLFA*FAYEL/ELEL

CUNB=,5#SPNB#CHROB*CLFB#*FBYEL/ELEL

DU 80 JJ=19NFN

LMT=MIL (JJ)

IF (LMTL,LE,O0) GO To 80

DU 81 MM=]1,NBTA

COSB=COSBET (MM)

SINB=SINBET (MM)

DU 81 N=1,LMT

CAY=WN(JJgNsMM)

CAYB=CAY#SINB

m




8l
80
399

SYA=SIN(CAYB®*FAYEL)
SYB=SIN(CAYB*FBYEL)

CAYB=CAY*CUSB

WLA=CAYB®*FALP

WLB=CAYB#FBLP

CUN=WFR (JJoNoMM) #FN (JJ)
FEXA=CON®EXP (-CAY®DEPAL) ®*CONA®SYA
FEXB=CON®EXP (-CAY®#DEPRBL ) *CONB#SYB
EMR(JJoNgMM) =EMR (JJINoMM) =FEXASCEXP (1 I#WLA) ~FEXB®CEXP (I I#wLR)
CUNTINUE

IF (XZFO+XZFA+XZFB,LE«sO0,) GO TO 73

C e21221=2/(3%P])

c .

005=A/EL=EMPIRICAL FACTOR

c CONT=(,00S*EL)*,21221#X2FO0/EL

78
555

79

R2
S4

CUNT=,001061#xZF0

CUNS=CONT/VUL
CUN=2,/ (3. *PI*ELEL*EL)
CUNEA=CON®#XZFA#FAYEL®*CHRDA#SPNA
CUNEB=CON#XxZFB#*FBYEL*CHRDR#*SPNR
CUNDA=CONEA®FAYEL/VOL
CUNDB=CONEB#FBYEL/VOL

DU 70 JJ=1ysNFN

LMT=MIL (0J)

It (LMT,LEL.O0) GO TO 70

DU 71 MM=14NBTA

ILOOP=-1
I[f (IGe.NEs3) GO TU 78
Kr=0

NPAG=NPAG+]

WRITE(6e5) (PATT(I)oI=1e7)o(TITLE(I)sI=148)PATT(8)¢NPAG
WRITE(64150) RATIO

WRITE (64215)

LMe=LMT+4

DU 74 N=],LMT

SEMR (N) =EMR (JJsNsMM)

ILOOP=1LU0P+1

CALL SOLVE(2+VOLsJJsJJsMM¢MMe ] 4L MT4RFACT)

IF(IG.NE.3) GO TU u2

IF (55=KR,GE<LM&4) GO TO 79

KR=0

NPAG=NPAG+1

WRITE(645) (PATT(1)9I=1e7)e(TITLE(I)s1=198)+PATT(8B) «NPAG
WHITE(64150) RATIO

WRITE (64215)

WRITE(6+4212) FN(JJ) s WANG (MM)

WRITE(64213) (OMEN(N) ¢cEGS(JJosNeMM) gENR(JJosNoMM) sENY (JJoeNeMM) o
X RWS(JJsN9sMM) ¢N=]9yNFR)

KR=KR+LMS

It (NLOOP,LE.O0) GO TO 21

DU S4 N=1,LMT

DTMA (N) =REAL (ENR (JJsNsMM))

ENRMXL=ENRMX

ENRMX=XMAX (LMT4sDTMA)

IF (ENRMX,GT+401) GO TO S56

WRITE(6+501) ENRMX
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ILOOP=NL OOP
GO TO 21
556 IF(ILOOP.LE.O0) GO TO 2%

IF(ABS (1 ,~ENRMX/ENRMXL) .LE..1) GO YO T4
C COMPUTE CROSS=-FLOW VISCCUS DAMPING AND MAVE-EXCITING MOMENT
C

21 DO 75 N=q,LMT

GXI=OMEN (N)

CAY=2HN(JJoNyMM)

OMEG=NWFR (JJ ¢ NoMM)

WOW=0MEG /GX I

WW=0MEG®* GXI

COSB=COS BET (MM)

SINB=SINBET (MM)

EXD=EXP(=-CAY®DEPCAL)

EXKDOW=WDW *EKD

COSBK=1I1*CAY®*COSB

SINBKS=I I*SDI®CAY®*SINB

EBKSP=CE XP (SINBKS)

EBKSM=CE XP(-SINBKS)

TAZEGS(J JoNyMM)

ZRS=REAL (TA)

ZIS=AIMAG(TA)/57.295779

CZIS=ZRS®*CEXP(-1I*Z1S)

TAZENR(JJoNyMM)

ZRR=REAL (TA)

ZIR=AIMAG(TA)/57.295779

CZIR=ZRR®CEXP(-II®*ZIR)/RFACT

TA=ZENY(JJyNyMM)

ZRY=REAL (TA)

ZIY=AIMAG(TA)/57.295779

CZIY=ZRY ®CEXP(~-1I%Z1Y)

CZIRS=II®*CZIR

SZIk=SDI®CZIR

Be4LDOMP=0,

FGDMP=(0.4+0.)

DO 72 K=1,NOS

XIP=PST=SS(K)

U0=DMA (K)

D2==AVDA (K)

0D2=0%D2

AVB=AVBM (K)

DST=DS(K)

EX=CEXP( XIP*CO0SBK)

EXPL=EX® EBKSP

EXMN=EX® EBKSH

IF(DEPCAT.LE.O0) EKDW=WOW*EXP(-CAY®AREA(K)®DRFT(K))

ZRSD=CABS(SZIR+EKOW®EXPL)

ZRPD=CABS(SZIR-EKDW®EXMN)

EHX=EXP(-CAY*D2)

WX=WDHW®E HX

CZIRH=CZ ISeXIP®*CZIY+D2*CZIR

Y1SD=CABS(II®CZIRH=NWX®EXPL)

Y1PD=CABS(II®CZIRH=WX®E XMN)

B4LDMP=B LLOMP* (SD2*AVB® (ZRSD¢ZRPD) ¢DD2%D2*(Y1SD+Y1PD))*DST

FLOMP=FLODMP & (I I®AVB*SOI* (ZRSD®*EXPL-ZRPD*EXMN) -

X DD2*(Y1SD®*EXPL¢YLPO®EXMN)) *DST
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T2 CUNTINUE
EXDA=EXP (=CAY#DEPAL ) *CEXP (COSBK*F ALP)
ERDB=EXP (=CAY®DEPBL ) #*CEXP (COSBK*F BLP)
Cl=wDW*EKDA
C2=WDW*EKDB
IKS=1]1#CAY*SINB
PA=]IKS*FAYEL
PB=IKS*FBYEL
CeXPA=CEXP (PA)
CEXMA=CEXP (=PA)
CEXPB=CEXP (PB)
CtXMB=CEXP (=PB)
ZSURDA=CABS (FAYEL®*CZIR+C1#CEXPA)
2ZPURDA=CABS (FAYEL*#CZIR=C1#CEXMA)
ZSURDB=CABS (FBYEL®*CZIR+C2*CEXPB)
2PURDB=CABS (FBYEL#CZIR=-C2#CEXMB)
B44 (JJeNeMM) =DY (JJ9eN) ¢CONS*GX I #B44DMP +GXI# (CONDA® (ZSURDA+ZPORDA)

X +CONDB# (ZSORLB+2ZPURDB))

EMR(JJoNgMM) =SEMR (N) s WWRCONT*EKD#*F 4DMP+ ] [ #*WW#CUONEA#EKDA®

X (ZSORDA#CEXPA=ZPURDA#CEXMA) + I I *WW#CONEB#EKDB#®* (ZSORUB#CE XPB=

X ZPORDB#CEXMB)

75 CUNTINUE
IF (NLOOP,GT.ILOOP) GO TO 555
WRITE(65500) WANG (MM) ¢FN(JJ) s ENRMXL y ENRMX
71 CUNTINUE
70 CUNTINUE
73 DU 85 JJ=1sNFN
LMT=MIL (W)
It (LMTLLE.O0) GO TO 85
DU 84 MM=],NBTA
DU 84 N=1,LMT
EFS(JJeNeMM) =EFS (JJeNeMM) ZVOL
EMR(JJoN9MM) =EMR (JJeN9MM) 7VOL
EMY (JJeN9sMM) =EMY (JJeN9eMM) /VOL
ZRS=CABS (EFS(JJesNyMM))
ZRR=CABS (EMR (JJsNoMM))
ZRY=CABS (EMY (JJsNsMM) )
Z1S=0,
If (ZRSeGT404)

X 21S==57,295779#ATAN2 (AIMAG(EFS(JJsN9MM) ) ¢+REAL (EFS(JJsNsMM)))
IF(21SeGT,904) 215=215=360.

ZIR=0,
It (ZRR¢GT404)

X ZIR==57,295779*ATAN2 (AIMAG (EMR(JJsN9MM) ) ¢REAL (EMR(JJeNsMM)))
IF (ZIR4LTe=270.) ZIR=ZIR+360.
21v=0.

IF (ZRY 4GT404)

X 21Y==57,295779*ATAN2 (AIMAG (EMY (JJ9NsMM) ) yREAL (EMY (JJ9sNgMM)))
IF(ZIYelLTe=270s) 21Y=21Y+360,
EGS(JJeNyMM) =CMPLX (ZRSHZ1S)

ENR(JJoN9MM) =CMPLX (ZRRsZIR)
ENY(JJeN9MM) =CMPLX (ZRY$21Y)
CAT=WN(JJgN9sMM)
EXR(JJoNgMM) =2RR/CAY
EXKY(JJoNsMM) =2RY/CAY

84 CUNTINUE

85 CUNTINUE 114




It (IG.LE.O0) GO TO 77
IF (IG.EQel) GO TO 111
DU 95 JJ=1sNFN
NPAG=NPAG+1
WRITE(695) (PATT(I)oI=1e7) o (TITLE(I)sI=1,48)PATT(8) +NPAG
WRITE(64150) RATIO
WRITE(6913) FN(JJ)
WRITE(697) (OMEN(N) A22(N) 9A24 (N) sA26 (JJsN) sA62 (JJeN) 9AG4 (N) »
X  AQ6(JJ9N) 9A6L (JJIN) 9A66 (JJ9N) ¢N=19NFR)
GU TO(401,402,403) NBTA
401 WRITE(6+410) FN(JJ) ¢+ WANG (1)
WRITE(69411) (OMEN(N) ¢B22(JJ9N) 9B24 (JJ9N) 9B44 (JJ9Nyl) s
X B66(JJsN) 9B26(JJsN) 9B62 (JJIN) 9BLE (JJ9N) 9B6SL (JJeN) DY (JJeN) »
X N=1,oNFR)
GU TO 404
402 WRITE(69412) FN(JJ) s WANG (1) s WANG (2)
WRITE(6+9413) (OMEN(N) 4822 (JJ9sN) 9B24 (JJsN) 9 (BL4 (JJsNe1) sI=142)
X B66(JJeN) 9B26(JJ9N) 9B62 (JJIN) ¢BLE(JJeN) oBOL (JJeN) sDY (UJeN) »
X N=1y¢NFR)
GU TO 404
403 WRITE(6+414) FN(JJ) 9 (WANG(I)9I=1+3)
WRITE(69415) (OMEN(N) ¢B22 (JJ9N) 9824 (JJeN) 9 (B44 (JJeNsI) 9I=143),
X B66(JJeN) 9B26(JJeN) ¢B62 (JJsN) ¢B46 (JJeN) ¢B64 (JJ9N) 4DY (JJeN) »
X N=1y9NFR)
404 CUNTINUE
95 CUNTINUE
111 NPAG=NPAG+1
WRITE(695S) (PATT(I)eI=1e7) o (TITLE(J) 9J=148)+PATT(8) +NPACG
WRITE(6+4150) RATIO
WRITE (646)
NPAG=NPAG+1
WRITE (6¢5) (PATT(I)oI=1e7) o (TITLE(JU) 9J=198)+PATT (8) «NPAG
WRITE (64150) RATIO
KR=0
DU 104 MM=14NBTA
DU 100 JJ=19NFN
LMT=MIL (JJ)
IF (LMT.LE.,O0) GO TO 100
LM4G=LMT+4 ;
IF (55=KR4GE.LM4) GO TO 103
KRr=0
NPAG=NPAG+1
WRITE(6+5) (PATT(I)oI=1e7) 9o (TITLE(U) 9J=198) +PATT(8) ¢NPAOG
WRITE(64150) RATIO
103 IF (KASE(JJ) «EQ.0) GO TO 101
WRITE(648) FN(JJ) 9 WANG (MM) ¢KASE (JJ) sCWR]1 (JJ) +CWR2 (JJ)
GU TO 102
101 WRITE(649) FN(JJ) ¢ WANG (MM)
102 WRITE(69410) (OMEN(N) ¢ SWR(JJsNIMM) 9EGS (JJsNsMM) 4ENR (JJsN9MM) o
X EKR(JIoNgMM) gENY (JJoNgMM) gEKY (JJI9N9MM) s RWS (JJoNoeMM) oN=14LLMT)
KR=KR+LM4
100 CUNTINUE
104 CUNTINUE
77 CUNTINUE
CALL AERTRNK
END
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2
X

PRUGRAM (PGM3

CUMMON/SRY1/ NPAG.TITLE (8) oPATT (8) 4RATIO
CUMMON/SRY2/ TDeIGeIPoIND9ISDeISTART 9 JA9UB9JC oK oLP ¢MAXD s MONQ ¢ MS ¢
NIXosNLOOP ¢NSDsNSO¢NSTReNUKX
CUMMON/SRY3/ NOSyNM(30) 4BEAM(30) sDRF T (30) yAREA(30) yMPS(30),
DMA (30) yAVDA (30) s AVBM(30) 9ST(30) 9 IN(30) +SQAR(30) »
X(30+20)+Y(30+20)
CUMMON/SRY4/ NUToNONJNOE ¢ XS (20) ¢ YS(20) ¢ XX(19) oYY (19)sDEL(19)
SNE (19) +CSE(19)
CUMMON/SRYS/Z VOL o XIPyDST9yPSTyBAMIDRT9AIR9AMP] 4AMP2,NS(30) 4SS (30)
CUMMON/SRY6/ NOWsNOL sNSP¢NSToWINK (5) 9SHLT(6) ¢« SPEED (6) ¢STAT (2V)
CUMMON/SRY7/ NFNyNFNS+FN(6) +FNS(6)
CUMMON/SRYB/ NBTAJNBTAS,NBTATsNBTAQsWANG(B) yCOSBET(3) +SINBET (3)
CUMMON/SRY9/ NFReNFRSsOMEN(30) yOMENS (30) yOMINsOMAX ¢ DUME s OWA X
CUMMON/SRY10/XZHB o XZPB oy XZFO 9 XZVL 9KV oKW
CUMMON/SRY11/CHRDA ¢ THKA3SPNAsFALXZFAsCLFA4DEPA,FAY
CUMMON/SRY12/CHRDB s THKB 9y SPNBsFBL I XZFBsCLFByDEPBFBY
CUMMON/SRY13/GRAV ,DEPCAT+SD(6) yRBMST (10) yRBMHT (10)
CUMMON/SRY14/EL yGCB9GYR9yGYRT 9sGMyGMT 9GMTSyVCG9yRF 33 9RP35S¢RM55
CUMMON/SRY15/A26 (4930) yA62(4930) 9A46(4930) 9A64(4930) 9A66(4430)
CUMMON/SRY16/A22 (30) 4A44(30) yA24(30) sDSR(30) +DRR(30)
CUMMON/SRY17/ASY (30) 4DSY(4930) yAY (30) s0DY (4930) 9ARY (30) sDRY (30)
CUMMON/SRY18/B22 (4930) yB26(4930) 9862 (4930) ¢B46(4930) +B64(4430)
B66(4930) ¢B24(4930) 9B44 (443043)
CUMMON/SRY19/0MEGAsUNsPAS (19) sPVS(19) 9sPAR(19) +PVR(19)
CUMMON/SRY20/8LOG(19919) yYLOG(19919)
CUMMON/SRY21/KASE (4) ¢MIL (4) 9CWR1 (4) sCWR2 (4) yWFR(493093) »
WN(493093) 9SWR(493093) sRWS(44930,3)
CUMMON/SRY22/ 11 +EFSeEMRIEMYSEKR (4930493) sEKY (493043)
CUMPLEX II4EFS(493093)4EMR(493043)4EMY (443043)

D UF COMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCUM/ENDCUM

CUMPLEX EGSsENRJENY
CUMMON /PR23B/ EGS(493093) yENR(493093) yENY (4430,3)
FURMAT (1HO ¢sSX o #MOTION AMPLITUDES AND PHASES®////
6X9e#THE SWAY AMPLITUDE IS SCALED BY A.#//
6Xe#THE ROLL AMPLITUDE IS SCALED BY #,6H2%A/B.//
6Xe#THE YAW AMPLITUDE IS SCALEU BY #,6H2%A/L.//
6XsSH#ROLL o# DENOTES ROLL AMPLITULE SCALED BY #,
4H A#ye# (WAVE NUMBER) (#//
6Xe4H#YAWs# DENOTES YAW AMPLITUDE SCALED BY #,
16HA# (WAVE NUMBER) /7
6Xs#A [S THE WAVE AMPLITUDE.®#//
6Xe#8 IS THE TOTAL HULL SEPARATION FUR TWIN=HULL SHIPS.,#/7
6Xe#8 IS THE BEAM AT MIDSHIP FUR MONO=HULL SHIPS.,#//
6Xe#L IS THE DISTANCE BETWEEN PERPENDICULARS.#///7/
6Xe#FN IS THE FROUDE NUMBER = (FORWARD SPEED)/SQRT (G#e4H®L) ,/)
FURMAT (6X¢#BETA IS THE WAVE HEADING ANGLE IN DEGREES.*#/
6Xe#BETA = 180, FOR HEAD SEAS.®*//
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6X+#OMEGA IS THE ENCOUNTER FREQUENCY NON=DIMENSIONALIZED®,

® HY SQRT(G/L) %//

6Xs#THE PHASE ANGLE [S MEASUREL IN DEGREES WITH RESPECT#

# TO THE WAVE AT THE CO, *//

6Xe®L/LAM = L/ (WAVE LENGTH) (#//

6Xe#FOR FOLLOWING SEAS THE FREQUENCY IS DIVIDED INTU THREE®#/
6X 9y ®REGIONS SEPARATED BY TWO CRITICAL SWRe DENOTED CWR1 AND
BCWR2 . %)

D M P D > D D 2K

S FURMAT (1H1+15A6418XsA6414)

8

9

10

150

43

30
20

FURMAT (1HO+s5X+28HMOTION AMPLITUDES AND PHASES/6X,

X  SHFEN = 2FS,3/6X«THBETA = 4F6,1// 8
1H REGION I148H CWR1 = FB,498H CWR2 = FB 4/EXsSHOMEGA+TX 9 3HSWR$SX 45
XH SWAY +5X95SHPHASE 96X 9 4HROLL ¢SX 9SHPHASE 94X ¢ SH®ROLL 9SX s 3HYAWs T X s
X OSHPHASE ¢SXes4HR®YAWISXsSHLAM/ZL )

FURMAT (1HO +SX+#MOTION AMPLITUDES AND PHASES®/
X OXe#FN = #,F5,3/6Xs%BETA = #,F6,1//6Xy SH
XUMEGA +SX ySHL/ZLAMIEX 9 4HSWAY 9SX 9 SHPHASE ¢ 6X s 4HROLL ¢SX ¢y SHPHASE ¢S X
X SHeROLL ¢ 7Xe3HYAWsSX ¢ SHPHASE 96X 94H®YAWsSX 9 SHLAM/L )

FURMAT ((1X92F10e49F10eS59F106392(Fl0e59F10.3¢F10.5)¢F10es4))
FURMAT (1HO0 480X s23HHULL SEPARATION/BEAM = F7,4)

IF(1.EQ.0) CALL PGM18

RFACT=50(1ISD)

IF (MONC L EQ,2) RFACT=,S*BEAM(MS)

CALL SOLVE(3s1s91oNFNyl1oNBTA91oNFRyRFALCT)

DU 20 JJ=1oNFN

LMT=MIL (JJ)

IF(LMT.LE.O0) GO TO 20

DU 30 N=]4LMT

DU 30 mMM=1,NBTA

EFS(JJoNsMM)=EGS (JJaNsMM)

EMR{JJsNo"IM) =ENR (JJ9N9MM)

EMY (JJoNesMM) =ENY (UJeNsMM)

CUNTINUE

CUNTINUE

NPAG=NPAG+1

WRITE(6:5) (PATT(I) oI=21eT) o (TITLE(J) 9J=1498) ¢sPATT (8) «NPAG
WRITE(64150)RATIO

WRITE(641)

WRITE(64+2)

KR=0

NPAG=NPAG+1

WRITE(6+5) (PATT(I)oI=) 7)o (TITLE(J) 9J=148)sPATT(8) «NPAG
WRITE(69150)RATIO

DU &4 MM=],NBTA

DU 40 JJ=]1oNFN

LMT=aMIL (JJ)

IF (LMTL,LEL.O0) GO TO 40

LM4G=LMT+4

IF ((55=KR) «GE.LM4) GO TO 43

KR=0

NPAG=NPAG+1

WRITE(695) (PATT(I)oImle7) o (TITLE(J) 9J=148)+PATT(8) +NPAG
WRITE(64150)RATIOQ

IF (KASE(JJ) +EQ.0) GO 10 41

WRITE(648) FN(JJ) ¢y WANG (MM) ¢KASE (JJ) s CWR] (UJ) sCWRZ2 (JJ)

17




GLU TO &2
41 WRITE(649) FN(JJ) s WANG (MM)
42 WRITE(6410) (OMEN(N) o SWR(JJoNIMM) sEFS(JJeNeMM) sEMR (JJsNeMM) 4
X EKR(JJoNoMM) gEMY (JUJeNoMM) sEKY (JJgN9IMM) ¢ RWS (JJsNeMM) oN=]1 4L MT)
Kr=KR+LM4
40 CUNTINUE
44 CUNTINUE
CALL AERTRN
END
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O O0O0O0

X

X

X

X

X

SUBROUTINE SOLVE (IUPToCONs IFNFoIFNLIBTAFIBTALsIFRFIFRL4RFACT)

CUMMON/SRY1/ NPAG,TITLE (8)¢PATT(8)4RATIO
CUMMON/SRY2/ IDsIGoIPoIND9ISDsISTARTsJAUBsJCoKoLP 9yMAXD s MONO ¢MS,
NIX9NLOOP ¢NSD9sNSOyNSTRsNUX
CUMMON/SRY37 NOSyNM(30) +BEAM(30) sORFT (30) yAREA(30) 4MPS(30)
OMA (30) yAVDA(30) sAVBM(30) ST (30) 9 IN(30) +SQAR(30! »
X(30+20)9Y(30+20)
CUMMON/SRY4/ NUTsNON¢NOE s XS (20) ¢ YS(20) o XX (19) oYY (19) sDEL (19)»
SNE (19) +CSE(19)
CUMMON/SRYS/ VOL o XIPsDSTePSTeBAMIDRTIAIRsAMP] AMP24,DS(30) 4SS (30)
CUMMON/SRY6/ NOWsNOL yNSPyNSTeWINK (S) 9SHLT (6) ¢y SPEED (6) 9STAT (20)
CUMMON/SRYT7/ NFNyNFNSoFN(6) 9FNS(6)
CUMMON/SRYB8/ NBTAJNBTASyNBTATsNBTAQesWANG (8) 9COSBET (3) +SINBET (3)
CUMMON/SRYS/ NFRONFRSOO"EN(3°)QOMENS(3Q)QOMIN'UMAX'DUMEOOHAX
CUMMON/SRY10/XZHB ¢ XZPB 9y XZFO 9 XZVL 9KV oKW
CUMMON/SRY11/CHRDA s THKAsSPNAsFAL 9 XZFAsCLFALDEPAJFAY
CUMMON/SRY12/CHRDBs THKBySPNBsFBL 9 XZFBsCLFBsDEPByFBY
CUMMON/SRY13/GRAVDEPCATSD(6) yRBMST (10) yRBMHT (10)
CUMMON/SRY14/EL yGCB9sGYR9GYRT sGMyGMT 9yGMTS 9y VCG9yRF339RP3IS4RMSS
CUMMCN/SRY1S5/A26(4930) 9A62 (4930) 9A46(4930) 9A64 (4930) sA66(4430)
CUMMON/SRY16/A22(30) yA44(30) »A24(30) yOSR(30) yDRR(30)
CUMMON/SRY17/ASY (30) 4DSY (4930) ¢AY (30) 9+DY (4930) yARY (30) yORY (30)
CUMMON/SRY18/822(4+30) ¢B26(4930) 9862(4930) 9B46(4930) 9864 (4430)
B66(4930) yB24(4930) 9B44 (4930+3)
CUOMMON/SRY19/0MEGA+UN+PAS (19) yPVS(19) sPAR(19) yPVR(19)
CUMMON/SRY20/BLOG(19919) 9YLOG(19919)
CUMNON/SRYZI/KASE(“)QMIL(Q)OCHRI(Q)OCNRZ(“)oﬂFR(“o3003)'
WN(4930+3) 9SWR(493093) sRWS(4+30,3)
CUMMON/SRY22/119EFSeEMRIEMYIEKR (493093) 9EKY (443043)
CUMPLEX TI1¢EFS(493093) yEMR(493093) 9EMY (4930+3)

END OF COMMON DECK

(MAKE ALL CHANGES ABOVE THESE CARDS)
CUMMON 7/ENDCUM/ENDCOM

CUMPLEX EGS+ENRIENY,TA

CUMMON /PR238B/ EGS(4930+3) yENR(493003) yENY (44930,43)
DIMENSION TOD(696) yROD (696) 9BOD(691) o INDEX (643)
DU 10 JJU=IFNF,IFNL

LMT=MIL (JJ)

IF(LMT.LT,IFRF) GO TO 10

IFRLL=IFRL

IF (LMTALTLIFRL) IFRLL=LMT

DU 20 N=IFRF,IFRLL

GXI=0MEN(N)

GR2=GXI#GXI

A24V=A24 (N)=-VCG

TUD(l9l)==GX2% (A22(N)+],)

TUD(1+2)==GX2#A24YV

TUD(143)==GX2#A26(JJsN)

TUD(194)=GX1#B22 (JJsN)

TUOD(1+5)=GX1#B24 (JJsN)

TOD(146)=GXI®#B26(JJ9N)

19




C

TUD(291)==GX2%A24YV

TUD (242)==GX2#% (A44 (N) *GYRT) ¢+GMT
TUU(203)==GX2#A46 (JJeN)
TUD(2¢4)=GXI®*B24 (JJsN)

TOD (2+5) DEFINED IN BETA LOOP

45

46

TUD(2+5)=0,
TUD(2+6)=GXI®*B46 (JJsN)
TUU(3e1)==GX2%A62 (JJIN)
TUD (3¢2)==GX2#A64 (JJeN)
TUD(3¢3)==GX2% (A66(JJeN) ¢+GYR)
TUD(344)=GX1%RB62 (JJIN)
TUD(3¢5)=GXI#*#B64 (JJeN)
TUD(3e6)=GXI#*B66 (JJeN)
TOD(441)==TOD(1e4)
TUD(4+42)==TUD(145)
TUD(4¢3)==TOD(146)
TUD(4+4)=TUD(141)

TUU (445)=TOU(142)
TUD(446)=TOU(1e3)
TUD(Sel1)==TOD(244)
TUD(542)==TOD(2+5)
TUD(543)==TOD(2+6)
TUD(S+4)=TOD(241)

TUD (545)=TOL (242)
TUD(546)=T0OD(2¢3)
TUD(661)==TOD(3e¢4)
TUD(642)==TUD(345)
TUD(693)==TUD(3¢6)
TUD(694)=TOD(341)
TUD(6+45)=TOD(342)
TUD(646)=TOD(343)

DU 45 [T=146

NU 45 [R=]146
RUD(ITHIRY=TOD(ITLIR)
Du 30 MM=IBTAF.IBTAL
DU 46 IT=1+6

DU 46 [R=14+6
TUD(ITA»IR)=ROD(ITWIR)
SA=GXI#B44 (JJeNeMM)
TuD(2+5)=SA

TUD (542)==SA

TA=EFS (JJeNeMM) /CON
BUD(1+1)=REAL (TA)

BUD (4¢1)=AIMAG(TA)
TA=EMR (JJeNeMM) /CON
BUD (2+1)=REAL(TA)

RUD (Ss1)=AIMAG(TA)
TA=EMY (JJ¢N9sMM) /CON
BUD(3+1)=REAL(TA)
BUL(6+1)=AIMAG(TA)
CALL MATINS(TOD+6+46eB0Ds1s1sUTRMe 1D INDEX)
IF(ID.EQs1) GO TUL 32
EFS{JIeNeMM) = (0e906)
EMR(JJoNIMM) = (0e904)
EMY(JIJeNeMM) = (0490¢)
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T

IF (IOPT.EQ.2) GO TO 32
EKR(JJeN9MM) =0,
EKY(JJoNyMM) =0,
GU TO 30

32 SA=BOD(1+1)
SB=B0D (4+1)
ZRS=SQRT (SA®*SA+SB#SB)
215=2=57,295779*ATAN3 (SBySA)
SA=B0D(241)
S8=80D(Sy1)
ZRR=RFACT#SQRT (SA®SA+SB#*SB)
ZIR==57,29S5TT9*ATANI (SBySA)
SA=B0D(3+1)
S8=B0D(6+1)
ZRY=,S#SQRT (SA®SA+SB*SB)
Z1Y==57,29STT9*ATAN3 (SB+SA)
IF (Z1SeGT4904) ZIS=Z21S-360.
IF(ZIR4LT4=270.) ZIR=Z2IR+360.
IF (ZIYalT4=2704) 21Y=221Y+360.
EGS (UJ9yNyMM) =CMPLX (ZRS»21S)
ENR(JJeN9yMM) =CMPLX (ZRRsZIR)
ENY (JJ9NyMM) =CMPLX (ZRY 9 21Y)
IF (IOPT.EQ.2) GO TO 30
CAY=WN(JJgNIMM)
EXNR{JJeNsMM) =2RR/ (CAY#RFACT)
EXY (JJsNyMM) =2 ,#ZRY/CAY

30 CUNTINUE

20 CONTINUE

10 CUNTINUE
RETURN
END

C ##8#SUBROUTINES NILS AND QDFCN NOT LISTED==SEE MOT35 LISTING##es
C +«#esCOMMON BLOCKS IN QDFCN SHOULD Bt IUENTICAL TO THOSE IN MAIN.##es
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SUBROUTINE FRANK

CUMMON/SRY1/ NPAGSTITLE (8)+PATT (8) +RATIO
CUMMON/SRY2/ TIDeIGeIPeINDeISUsISTART s JAGUR e JCoKoLP ¢MAXD s MONO ¢MS

X NIXeNLOOP ¢NSDsNSO«NSTReNUX

CUMMON/SRY3/ NOSeNM(30) +BEAM(30) vDRFT (30) sAREA(30) yMPS(30)
X DMA (30) «AVDA(30) »AVBM (30) ST (30) «IN(30) +SQAR(30) »
X X(30420) Y (30+20)

CUMMON/SRY4/ NUT oeNON9NOE ¢ XS (20) e YS(20) o XX (19) oYY (19)sDEL(19)
X SNE (19) yCSE(19)

CUMMON/SRYSZ VOL eXIPsDSTePSTsBAMIDRTsAIRsAMP] ¢ AMP24NS(30) ¢SS (30)
CUMMON/SRY6/ NOWeNOL ¢sNSPyNSToWINK (S) o SHLT (6) «SPEED(6) oSTAT (20)
CUMMON/SRYT7/ NFNeNFNSeFN(6) oFNS(6)

CUMMON/SRY8B/ NBTANBTASINBTAT yNHTAQsWANG (B) +COSHBET (3) «SINRET (3)
CUMMON/SRYSG/ NFReNFRSeOMEN(30) s OMENS (30) yOMIN¢OMAX 4 DUME s OWAX
CUMMON/SRY10/XZHB ¢ XZPR ¢ XZFO o XZVL oKV oKW
CUMMON/SRY11/CHRDA+THKA ¢SPNAJFAL s XZFASCLFALDEPALFAY
CUMMON/SRY12/CHRUB s THKB s SPNBsFBLIXZFByCLFHByDEPB+FBY
CUMMON/SRY13/GRAV4DEPCAT+SD(6) ¢ RBMST (10) ¢RBMHT (10)
CUMMON/SRY14/EL9GCHBeGYReGYRT9IGMeOMT sGMTS 4 VCGoRF 33 4RP35¢KMGS
CUMMON/SRY1I5/A26(4+30) sA62(4930) vA46(4930) yABL (4930) 9AB6 (4430)
CUMMON/SRY16/A22(30) ¢A44 (30) 9A24(30) 9DSR(30) «DRR(30)
CUMMON/SRY17/ASY (30) ¢DSY (4¢30) gAY (30) ¢DY (4430) ¢ARY (30) ¢DRY (30)
CUMMON/SRY1H/B22 (4+30) ¢B26(4930) +B62(4930) 4B46(4430) 9864 (4430)
X R66 (4¢30) yB24(4930) 9844 (493043)
CUMMON/SRY19/0MEGAsUNGPAS({19) «PVS(19) sPAR(19) +PVR(19)
CUMMON/SRY20/RLOG(19¢19) o YLOG(19919)
CUMMON/SKY21/KASE (4) +MIL (4) ¢+CWR]1 (4) yCWR2 (4) sWFR (4930 3) s

X WN(493093) 9SWR(4¢3093) sXWS(443043)
CUMMON/SRY22/IT sEFSeEMRIEMY JEKR (493093) obKY (443043)

CUMPLEX TI1+EFS(493043)9EMR(4930¢3) oEMY (443043)

END UF CUMMON DECK
(MAKE ALL CHANGES ABOVE THESE CARDS)

CUMMON/ENDCUM/ENDCOM

CUMPLEX XUsEKXCDIEKZDY s IDWIETAZ3SoFL209F 440264606,
X SF26(493093)9S626(443093)eSF4(4930¢3)
9 FURMAT (1HO+SXs3IHMATRIX IS SINGULAR FOR UMEGA = F7,4)

CMUNO=1,

It (MONU,EQs2) CMUNU=Z2,
SAREA=AREA (K) #BEAM (K) #DRF T (K)

IF (BEAM(K) oLE, 1,E=0R) SAREA=AREA (K)®URF T (K) #up
It (MPS(K)  NEs1) CALL FINIT

DU 10 N=]1NFR

OMEGA=0MEN (N)

UN=0OMEGA#OMEGA

[ow=11/0MEGA

IF (MPS(K) NE&1) GO TO 12

DSSA=EKR (1eNsl)

NSSH=EKR (2eNs 1)

NSRA=EKR (1 eNe2)

NSRB=EKR (2+Ns2)
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12

11

20

17

90

DRRA=EKR (1 9Ns3)

DRRB=EKR (2 eNos3)

GU TO 17

CALL PRESS

IF(IDeEWe]l) GO TO 11

WRITE(6+49) UMEGA

Rc TURN

DSSA=0,

DsSSB=0,

NSRA=0,

NDSRB=0,

NDkRA=0,

DRRB=0,

DU 20 I=1,NON

CUN=<DEL (1) #SNE(I)

IFr (MONO,EQe2) CUN=2,%CON
DSSA=0DSSA+CUN#PAS (I)
DSSH=DSSB+CUN#PVS (1)

CUN=DEL (1) # (XX (I)#CSE(I)+YY(L)#SNE(I))
IF (MONOLJEQe2) COUN=2,%CON
DSRA=USRA+CUN#PAS (])
DSRB=DSRB+CON#PVS (1)
DRRA=DRRA+CON®PAR (I)
D*RB=DRRH+CUN#PVR (1)

IF (MPS(K) NE,2) GO TO 17
EXKR(1oNel)=DSSA

ERR(2eNe1)=DSSR

EfXR(]1eNe2)=USRA

EXR(2eN92)=DSRRB

ErnkR(19Ne3)=DRRA

EXR(2eN9¢3)=DRRB

DSTX=DST#XIP

DSTXX=DSTX#XIP

A22 (N)=A22 (N) +DST#DSSA

ASY (N) =ASY (N) +OSTX#DSSA

AY (N) =AY (N) +DSTXX#DSSA

AZ24 (N)=A24 (N) +UST#USRA

DSR(N) =DSR(N) +DST#OSRRB

A44 (N)=AL4 (N) +DST#DRRA

DRR(N) =DRR(N) +DST#DRRR

ARY (N) =ARY (N) +DSTX#DSRA

DRY (N)=DRY (N) +OSTX#DSRHB

DU 30 JJ=1sNFN

XU=XIP+TDW#FN (JJ)

CUNST=0,

CUNSA=0,

IF (KeGE oKV «ANDe KeLEoKW) GO TO 90
CUNST=UN#SAREA#XZHB#FN (JJ) #*CMONO
CUNSA = XZPH # CUNST

B22 (JJeN)=B22 (JJeN) +UST# (DSSB+CONST)
DSY (JJeN) =DSY (JJoN) ¢+DSTX®* (DSSR+CUNST)
DY (JJeN)=DY (JJeN) +DSTXX# (DSSB+CONSA)
IF (MIL(JJ) «LT4N) GO TO 30

DU 33 MM=]4NHTA

CUSH=COSBET (MM)
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150

41

32

31

18

160

33
10

SINB=SINBET (MM)

WNT=WFR (JJeNeMM)

CAY=WN (JJeNeMM)

WUW=WNT Z0OMEGA
EXXCO=CEXP (1 12CAY®#XIP#COSB) #DST#(MONU
It (MPS(K) NE,1) GO TO 150

F26=SF26 (JJesNeMM)

G26=SG26 (JJsNsMM)

Fe=SF4 (JJeNeMM)

Gu TO 160

F£b=(0.00.)

Fe =(0e40,)

626=(0440,)

G- =(0.00.) .

Ir (MONOJNELL1) GO TO 32

NOU &1 I=1,NUN

XXI=xX(I)

YYI=YY(])

ERZDY=CEXP (CAY® (YYI=-[ToxXXI®*#SINB))®#DEL (])
ETA2==SNE (I)

FIA3=CSE(I)
ETA23S=(=ETA3+I1#ETA2#SINB) ®*EKZDY
F26=F26 + ETA2#EKZDY

G26=G26 + ETA23S# (PAS(I)+I11®#PVS(]1))
Fa=F4 + (XXI®ETA3=YYI®ETA2)®EKZDY
G+=0G4 + ETAZ23S®*(PAR(I)+I1®#PVR(]I")
CUNTINUE

G26=WDW#(:26

Fe=FqeWwDwaGse

GU TO 18

DU 31 I=1+NOUN

YYi=vyyY(I)

XAI=XX (1)

ERZU=EXP (CAY#®#YY])®#DEL(I)

EIA2==SNE (1)

ETA3=CSE(I)

CAYYS=CAY#XX]#SINR

SINKYS=SIN(CAYYS)
ETA23=(ETA*SINB#COS (CAYYS) +ETA3I#SINKYS) #EKZ()
Fc6=F26 + ETA2#SINKYS#EKZD

6G26=G26 + FTA232 (PAS(I)+II®#PVS(1))
Fue=Fa + (XXI®ETA3=-YYI®ETA2)#SINKYS#EKZD
G4=0G4 + ETA23#(PAR(I)+II®#PVRI(I))
CUNTINUE

Feo==114F26

GE6=112wOW®G26

Fa=1I#(WwDW®0O4L=F4)

Ir (MPS(K) (NEL,2) GO TO 160

SE26 (JJeNeMM) =F 26

SOZ2A(JJeNeMM) =G26

SF4 (JJeNeMM) =F 4

FFS(JJeNeMM) =EFS(JJeNeMM) ¢ (F26+0626) *EKXCD
EMR(JJeNeMM) =EMR (JJeNeMM) + F4GBERXCD
EMY (JJoNsMM) =EMY (JJeNeMM) ¢ (XIPH#F26+XU#G26) #EKXCD
CUNT INUE

CUNTINUE

CUNTINVE

RETURN
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SUBROUTINE FINIT
CUMMON/SRY2/ IDsIGeIPyINDoISDyISTART9JA9JUB9JCoKoLPoMAXD9sMONOIMS,

X NIXsNLOOP ¢NSDsNSO9NSTRsNUX
CUMMON/SRY4/ NUTsNONsNOE ¢ XS (20) 9YS(20) 9XX(19)9YY(19) +DEL(19)
X SNE(19) +CSE(19)

CUMMON/SRY20/BLOG(19919) sYLOG(19+19)
DIMENSION X(20)+Y(20)
EQUIVALENCE (XSeX) 9 (YSyY)
PI=3,1415927
DPNL=0.
DCNL=0,
PPL=0,
PCL=0,
DU 10 I=1,NON
XMi=XX(I)=x(1)
YML=YY(I)=Y(]1)
YPl=YY(I)eY(])
FPRLI=,S5%ALOG (XM] ##2¢YM] #82)
FCR1I=,52ALOG(XM]1#82+YP ] #82)
APR1=ATANZ2 (YM]1,4XM1)
ACR1=ATANZ2(YP1l,yXM]1)
IF(1 ,GE. MAXD) GO TO 30
IF(YM)1 LT.0,) APR1=APR1+2,%P1]
IF(YPleGE, 0,) ACR1==P]

30 CUNTINUE
IF (MONO ,EQes 1) GO TO 35
XPl=xx(I)+X(1)
FPLI= ,S5%ALOG(XP1##2+YM]#82)
FCLI=,5%ALOG (XP1##2+YP | ##2)
APL1=ATANZ2 (YM]1,XP1)
ACLI=ATAN2 (YP14XP1)

3S CUNTINUE
DU 10 J=1yNUN
XM2=XX{i)=X(J+])
YM2=YY(I)=Y(Jel)
YP2=7Y{])eY(Je])
FPR2=,.5%ALOG (XM2##2eYM2#42)
FCR2=,5%ALOG (XM2##2+YP2#82)
APR2=ATAN2 (YM2 4 XM2)
IF(I .GE. MAXD) GO TO 20
Jll=Je+l
IF (I .GE. Jl1l oANDe APR2 LE. 0.) APR2=APR2+2.%PI
IF(J11 «GT. MAXD «AND, APR2 «LT. 0,.) APRZ'APRZ’Z.’PI
121P=(APR1-APR2)*10000,0
Z2IP=121P
2iP=21P/10000.0
IF(ZIP «GTe PI) APR1=APR1=2.%*PI
IF (XM2 .GT. 0.) GO TO 4
GU TO S

20 Jl=J+1
IF (XM2 +GTe 0.) GO TO 4
IF(J]1l +GT, I) GU TO 6

C seeaes CARDS BELOW ARE FOR CONVEX OR CONCAVE TOP DECK #a#

IF(YM2 LTe 0o) APR22APR2+2.%*PI]
GU TO 5
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C esese CARDS BELOW ARE FUOR CUNVEXeFLAT OR CUNCAVE BOTTUM #ase
6 IF (YM2 ,GE. 0,) APRZ2=APR2=2.%P1
S IF(YP2 .LT. 0,) GO TO &
ALRZ2==P]
GUu TO 3
4 ACRZC=ATANZ (YP24XM2)
3 SIMJU=SNE (I)*CSE(J)=SNE(J)#CSE ()
CIMU=CSE (1) *CSE (J) *SNE (I ) #SNE (J)
SIPJU=SNE (1) ®CSE (J) +SNE (J) #CSE (1)
CIPJ=CSE(1)%CSE (J)=SNE (I)#SNE (J)
DPNR=S[MU# (FPRI~FPR2) +CIMJ® (APR] ~APR?2)
PPR=CSE (U) # (XM]1#FPR1=YMI®#APR]I=XM] =XM2#F PR+ YMR#APR2+XM2) «SNE (J) # (Y
IML#FPR] + XMl #APR] =YM] =YM2 #FPR2=XM2#APK2 +YM2)
DCNR=SIPU# (FCR1=FCR2) +CIPJU# (ACR]1~-ACRZ)
PCR=CSE (J) 2 (XM1#FCRI~YPI#ACRI=XM]l =XMZ2BF CR2+YP2HACK2+XM2) +SNE (J) ® (Y
1P2#FCR2+XMP#ACR2+YPL1=YPI#FCRl=XMI®ACR]L=YP2)
It (MONO LEQ. 1) GO TO 37
XP2=XX([)+X(J+]l)
FPL2=a5%ALOG (XPR#a2+YMR2882)
FOL2=.S#ALOG (XP2ua2eYPRu8D)
APLC=ATANZ (YMZ2 4 XP2)
ACL2=ATANZ2 (YP2¢XP2)
DPNL=SIPU# (FPL2=FPL1) +CIPJ® (APL2-APLI])
PPL=CSE (JU) # (XP2#FPL2=YM2#APL2=XP2=XP1#FPL1+YM]I#APL]+XP1)+SNE(J)® (Y
IMISFPL]I+XP1#APL] +YM2=YMR28FPL2=-XP2#APL2~YM])
DCNL=SIMy= (FCL2=FCL1)+CIMU® (ACL2-ACL1])
PCL=CSE (J) # (XP24FCL2=-YP2#ACL2=XP2=XP1#FCL1+YP1#ACL]+XP])+SNE (J)*® (Y
1P2RFCL2+XP2#ACL2=-YP2=YP1#FCL1=-XP1#ACL]1+YP])
37 CUNTINUE
RLUG(IeJ)=DPNR=DPNL=-DCNR+DCNL
YLOG(IeJ) =P "R=PPL=PCR+PCL
IF(J.EQNON) GO TO 10
X411l=xM2
Y4l=vyM2
FPRI=FPR?
FLRI=FCR2
C woweoe NEXT CARO HANDLES ANGLE OIFFERENCE ACROSS MAXD POINT #ess
It (I oLTe MAXD JANDe (J*1l) eEUe MAX() oANDe APRZ oJLTe 0.) APRZ2=APRZ
1+ 2#P]
APRI=APR?
ACR1=ACR2
Yrl=yYP2
Ir (MONO LEQ. 1) GO TO 10
Xri=xP2
FPLLI=FPL2
FCL1=FCL2
ArFLLI=APL2
ACLI=ACLZ2
10 CUNTINUE
RETURN
£
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SUBROUTINE PRESS

CUMMON/SRY27 IDsIGeIPsINDeISDeISTART e JA4UBJCoKoLPyMAXD9¢MONO9MS s
X NIXoeNLOOP ¢NSDsNSO¢NSTReNUX

CUMMON/SRY4/ NUT oNONJNOE ¢ XS (20) 9 YS(20) o XX (19) oYY (19)sDEL(19) 9
X SNE (19) +CSE (19)

CUMMON/SRYS/ VOL o XIPoDSTsPST9yBAMIDRTsAIRyAMP] sAMP24NS(30) 4SS (30)
CUMMON/SRY19/0MEGAsUNsPAS(19) sPVS(19) +sPAR(19) +PVR(19)
CUMMON/SRY20/BLOG(19+19) s YLOOG(19919)

DIMENSION CON(3892)+CT(38438)9SOUR(19919) yWAVE (19+19)

DIMENSION INDEX(38,3)

DIMENSION X(20)4+Y(20)

EQUIVALENCE (XSeX) 9 (YSeY)

DPL=0,

PPL=0,

DwWL=0.

PwL=0.

DU 10 I=1sNON

NI=NON+1

CUN(I+1)=0,0

CUN(I+2)=0.0

SN=SNE (1)

CUN(NIy1)==OMEGA®SN

CUN(NI+2)=0OMEGA® (XX (])®CSE(I)+YY(I)#SN)

XRI=UN® (XX (I)=X(1))

YRI==UN® (YY(I)e+Y (1))

CALL DAVID(XR1+YR14EJ19CXR]19SXR19RAR]19RBR19CR]19SR1)

IF (MONO ,EQe 1) GO TO 37

XLI=UN® (XX (I)ex(1))

YL1=YR]

CALL ODAVID(XLYIsYLYsEUY9CXLL9SALLIIRALLIYRBLL1sCLLWSL])

CUNT INUE

DU 10 J=1sNON

NJ=NON+J

SIPJ=SNE(I)#CSE(J) *SNE (J)#CSE(])

CIPU=CSE (I)*CSE (J) =SNE (I)#SNE (J)

XR2=UN® (XX (I)=X(Jel))

YR2==UN®* (YY(I)eY(J*l))

CALL DAVID(XR2sYR29EJ2+CXR29SXR2IRAR29RBR2+CR29SR2)

DPR=2.%# (SIPJ#* (CR1=CR2)~-CIPJ®* (SR1-SR2))

PPR=2,/UN#* (SNE (J) * (RAR1=-RAR2) ¢CSE (J) * (RBR1=RBR2) )

DWR=6,2831853% (EJ2* (SXR2*CIPJ=CXR2#SIPJ)=EJ]1*(SXR1#CIPJ=CXR1*%SIPJ)
1)
PWR=6,2831853/UN®* (EJ1#* (SXR1#CSE (J)=CXRI1#®SNE (J) ) =EJ2* (SXR2#CSE (J) =
1CXR2#SNE (J)))

IF (MONO .EQe. 1) GO TO 38

SIMJU=SNE (1) *CSE (J)=SNE (J) #CSE(I)

CIMJU=CSE (1) *CSE (J) +SNE (1) #SNE (J)

XL2=UN® (XX (1) ¢X(Jel))

YL2=YR2

CALL DAVID(XL24YL2sEJ2+sCXL2sSXL29sRAL2IRBL2yCL2+sSL2)
DPL=2.#(CIMJU®* (SL1=SL2)~SIMJ*(CL1-CL2))

PPL=2+/UN® (SNE (J) # (RAL1=RAL2) +CSE (J) #(RBL2~-RBL1))

DWL=6,2831853% (EJ1*(SXL1*CIMJU=CXL1#SIMJ)=EJ2% (SXL2*CIMJU=CXL2*SIMJ)
1)
PWL=6,2831853/UN#* (EJU2% (SXL2#%CSE (J) +CXL2%*SNE (J) ) =EJ1* (SXL1#CSE (J) +
1CXL1#SNE(J))) ;
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38 CUNTINUE
CT(I+J)=BLOG(I4J)«LPR=DPL
CT(NIsNJ)=CT(I4J)
CT(IsNJ)=DWR=DWL
CT(NIoJ)==CT(IeNJ)

SUUR (I9J)=YLUOG(I4J) ¢+PPR=PPL
WAVE (I +J) =PWR=PWL

IF (JJEQNON) GO TO 10
X*1l=xR2

YR1I=YR2

EJl=EJ2

CR1=CR2

SkR1=SR2

RAR]1=RAR?2

RHR1=RBRZ

CxR1=CXxR2

SXR1=SXR2

IF (MONO LEQe 1) GO TO 10
xL1l=xL2

YL1=YL?2

cLl=CcL2

SL1=SL?2

RALl1=RALZ2

RBL1=RBLZ2

CxL1=CxL2

SXL1=SXLZ2

10 CUNTINUE
CALL MATINS(CT+3BeNUEsCON92+2¢DTKMe Iy INDEX)
IF(INEQe2) RETURN
DU 20 I=1NON

PAS(I)=0,
PVS(I)=0,
PAR(I)=0.
PVR(I)=0.
DU 30 J=1eNUN
NJ=NON+J

CJ=CON(Je])
CNJ=CON(NJs 1)
WV=WAVE (1+J)
SK=SOUR ([ 4 J)
PAS(I)=PAS (1) +Cus*WwV=CNJ#SR
PVS(I)=PVS(I)+CJU#SR+CNJI*WV
CJ=CON(Je2)
CNJ=CON(NJs2)
PAR(I)=PAR(]) +CU*WV=CNJ#*SR
30 PVR(I)=PVR(I)+CJU#SR+CNJ*WV
PAS (1)=0MEGA#PAS(])
PVS(I)=0MEGA#PVS(])
PAR(I)=0OMEGA#PAR(])
20 PVR(I)=)OMEGA#PVR (1)
77 RETURN
EnwD
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o000

*2#eSUBROUTINE DAVIDy FUNCTION ATAN3y SUBROUTINE MATINSs AND PRUGRAM

*neePGM4 NOT LISTED==SEE MOT3S LISTING##e«

#2eeCUMMON BLOCKS IN PGM4 SHOULD BE THE SAME AS THOSE IN MAIN,###s

*aeaTHE LAST 2 LINES IN PGM4 SHOULD BE CHANGED TO THE FULLUWING®#®##«
CALL AETSKC(6LMOT246)

END
C *hee
UVERLAY (S5,+0)
PRUGRAM PGMS
C &
C FOR FUTURE CALCULATION OF RESPONSES TO IRREGULAR SEAS
CALL AETSKC(6LMUT246)
END
C ###aSUBROUTINE SEAST NOT LISTED=-=-SEE MUT3S5 LISTING####
C #@#eaPROGRAM PGM1A NUT LISTED==SEE MUT3S LISTING####
C +#e#aCUMMON BLOCKS SHOULD BE THE SAME AS THOSE IN MAIN,###«
C ®saeTHE LAST 4 LINES IN PGM1A SHOULUL BE CHANGED TO THE FOLLOWING##«#«
I" (LP.EQ.Z .”R. ID.EQ.‘]) .AND. NU'.EQQO) CALL AETSKC(GLMOTZ“G)
IF (LP.LE.O «ANDs IP,LE.0) CALL AETSKC (4LPGMS)
END
Coons
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APPENDIX C

Determination of Encounter Frequencles

in Following Waves

-

13 \ ¢ PASEgRLANG N ppyy
NOT PIu:p




For cases where B8, the wave heading angle, is at least 90 degrees, motion
calculations are made as a function of the encounter frequencies specified by
the input variable OMEN(I). These values and the Froude number, Fn, are used
to calculate corresponding wave frequencies and wavelengths. However, for R
values where 0<g<90 the frequencies are caluclated using the input variables
indicating the desired wave length range and the Froude numbers. The program
PGMI1A is used to determine the encounter frequency values.

The determination of encountering frequency is divided into three regions:

1. Waves which propagate faster than the ship speed, VS«Vw

2. Waves which propagate at about the same speed as the ship speed.

3. Waves which propagate slower than ship speed, VS>Vw
where Vs is the ship speed and Vw is the wave speed.

The above three regions are considered in sequence. In the input, the
RWS1,1,1) values indicate the desired (wave length)/(ship length) values and
the RWS(1,1,2) values indicate steps to be used between successive wave length
values. These values and the requested Froude number values are used to
determine what combinations of Froude number and encounter frequency fall
within each region.

The relationships between the non-dimensional wave frequency, Wy s and the
non-dimensional encounter frequency, w, and Froude number, Fn‘ for each region

are described below.

1. Wave Frequencies in Regions | and 2.
For the wave frequency, Wo the celerity of the wave, C, in deep water is

given by
oA
w
o

where g is the gravitational acceleration
When the ship velocity U is less than C sec R, we find the wave-encountering

frequency by
Uo cos B

=w (1 - —2——) foro <
o g

$)

C sec B (1

1 -
o= o

T
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If we let

_- .I;_- £—-A “
w w v y W w¥~=, ) E,anan 79-L-

where L is the ship length (given by EL in the program) and A is the wave
length, we get

= 2n
=5
w
o ]
mg/f-z" {1 - Fn/ -Tz" cos 8) for F < _;__ cos 8 (2)

We can also write Wy as

- 1+ /1 -84F_ cos g
¢ " (3)
2 Fn cos g8

1
We note that for w < an COSB, we have two different wave frequencies or wave

lengths for a given encounter frequency, ship speed and wave headino. That
means that there exist two different valuec of T, say 'X_1 and :2' to provide
an identical w by Equation (2) for fixed values of F,oandg.

From Equation (1), we can derive

w 56 - F mbz cos B
or
1 o
F = w
LT Ll (4)
0 wo
Case 1 (Region 1):
A 14 /1 -8uF cos g (5)
2 Fh cos B

For given arrays of _ (or}) andg, the minimum Froude number can be obtained
()

by
o G ] (6)
(Fn)m ¥ 2(;§)M cos 8 21(%i cos B
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from Equation (5) where the subscripts m and M respectively mean minimum and
maximum values. For given arrays of w,, and B and a minimum values of

(defines as OMIN in the program), the maximum Froude number is obtained by

1 i

(Fy), = (1 - =
n'm (G;)m cos B (mOT; (7)
= ‘ (' - mm
cos B
¢2w7TH B VZﬂ;:M
from Equation (4)
Case 2 (Region 2):
. 1 - Jﬁ -4 ;Fn>cos 8
- 2 Fn cos B
(F T (8)
1 1
(Fn)M " 2(® ) cos 8 = (9)
= 2 — cos B
Am
2. Wave frequencies in Region 3
Case 3 (Region 3):
w =,/—ETT (F/Z_l g08 B =1) For Fe e
A W A n o
S cos B (10)
g e TR
n W, €OS B (5; -1) (11)
aoz Va5 +ﬁFncose
2 }rn cos B (12)
UV (e R — (13)
. 1 5
(F)m . - 1) (1a)

T/ A Ccos B (J7?;7¥ir-—
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For given arrays of w and 8, proper bounds of Fn are found in Cases |
through 3, and if any of the Fn values given as input data are found within
the bounds In each case, the encounter frequencies are calculated by
Equation (2) for Cases | and 2 and by Equation (10) for Case 3. The

foregoing procedure is performed in PGMIA.
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APPENDIX D

DATA INPUT DESCRIPTIONS
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DATA FORTRAN
SET* FORMAT COLUMNS NAME DESCRIPTION

] 8A6 1-48 TITLE(]) Descriptive title to be used at the top
of each output page

2A 215 5 MONO Define as:
0 for twin-hull configuration
I for mono-hull configuration with
asymmetric cross sections
2 for mono-hull configuration with
symmetric cross sections

10 JA Define as:
1 if all wave heading angles £ (WANG (T))
are such that 90°< WANG(I) < 180"
2 if any B is less than 90°
3 if only preliminary geometric
computations are desired.
Recommended for first run.

2B 2F10.5 1-10 SCALE Scale factor for all linear input
(except the data input for the fins).
Default value of 1.

11-20 GRAV Default value of 32.174. Use .BOZ if len?th
units are given in meters rather than feet.

3 1215 4-5 NFR Number of frequencies (OMEN(I)) to be
given. Maximum value of 30

10 NBTA Number of heading angles (WANG(I)) to be
given. Maximum value of 3.

15 NFN Number of Froude numbers (FN(I)) to be
given. Maximum value of &,

20 NSD Number of hull separations. (SD(I))
for twin-hull configuration only. Define
as |.

24-25 NSTR Number of locations (RBMST(I)) for calculation
of absolute motion, velocity and acceleration.
Relative motion js also calculated in MOT35.
Maximum value of 10.

29-30 NOS Number of stations for which offset information
is given. Maximum value of 30.

35 NLOOP Maximum number of iterations for solution
of damping and motion equations in PR2B.
Value of 3 should be adequate.

A unique data ldentifier indicates that a new card should be used. If an array is being

defined, a data set may consist of more than one card of the same format.
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DATA FORTRAN
SET FORMAT COLUMNS NAME DESCRIPTION

Lo 16 Control varlable which determines the extent
of the printed output. Values for motions
and phases are always glven.

Define as:

0 for no additional output

| for exciting forces and moments

2 for exciting forces and moments and added
mass and damping coefficients

3 for exciting forces and moments added mass
and damping coefficients, and intermediate
values of motions If NLOOP > O.

4s LP Controls charactron plotting
Define as:
0 for no plots
| for plots of offsets (Define JA as 3.)

50 IND Define as:
0 for typlical computer runs
1 for storing motion data on file. For use
witha modified version of SMOTION which
provides motion results In irregular seas.

4 8F10.5 OMEN(I) Non-dImensional encounter frequencies for
which calculations are desired. OMEN(I) =
w / /gJEL where EL Is defined in data set
10. This Input is used for calculations
for all speeds 90° < g <180°.
(1<NFR<30)

5 4F10.5 WANG (1) Angle of Incidence of wave trainrelative to
the direction 8f ship, given in gegrees.
Defined as 180 for head seas, 0 for foliowing
seas. Must be given in the order of increasing
values between 0 and 180. (I<NBTA<3)

6 8F10.5 FN(I) Froude number = (forward velocity)/v/g(EL).
(I<NFN<k)
7 8F10.5 sp(I) For twin-hull ship define as half the

distance between the centerlines of hulls
(I<NSD<6) For mono-hull use blank card.

8A 8F10.5 RBMST(I) Desired longitudinal locations at which
absolute displacement, velocity, and
acceleration as well as relative displacement
(MOT35 only) are to be calculated. The
values should be given as distances from
ST(I) = 0. to the point of interest in the
same unit as EL times (20./EL) (See Data
Set 13) (1SNSTRS10)
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DATA
SET FORMAT
88 8F10.5

9A

98

ac

COLUMNS

FORTRAN
NAME

RBMHT (1)

DESCRIPTION

Desired vertical locations of the hull at the
longitudinal locations given by RBMST(I) from
the calm waterline at which absolute lateral
displacement, velocity and acceleration are to
be calculated. This input Is needed only for
MOT246. Give blank card(s) for MOT35. The
values should be given in the same dimensional
unit as EL. A positive or negative sign should
be assigned depending on whether the point is
above or below the calm waterline (I<NSTR<10).

THE FOLLOWING DATA SET IS TO BE INCLUDED ONLY IF AT LEAST ONE VALUE OF wANG (I)

IS LESS THAN 90.

8F10.5

7F10.5

3F10.5

8F10.5

1-10

11-20

21-30

1-10

11-20

21-30

(THAT IS, IF JA = 2)

RWS (1,1,1)

RWS (2,1,1)

OMIN

OMAX

DOME

EL

GYR

GYRT

Bounds of A/L (wave length divided by EL) for
which calculations are desired. Maximum of 8
values.

Increments of )/L to be used between successive
pairs of RWS(1,I,1) to RWS(1, I+1, 1) in
increments of RWS(2,I,1), for up to 7 sets.

Minimum value of encounter frequency divided
by vg/EL for which calculations are desired.

Maximum values of non-dimensional encounter
frequency.

Increment to be used for non-dimensional
encounter frequency.

Distance between Station 0 and Station 20.
This value is used for non-dimensionalization
in the program and should be used in defining
GYR, GYRT, OMEN(I), FN(I), RWS(1,I,1),

RWS (2,1,1)

The pitch or yaw radius of gyration divided
by EL.

The roll radius of gyration divided by EL.
Needed for MOT246 only.
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DATA
SET

11A

FORMAT COLUMNS

DATA FOR FIN A AND FIN B

8F10.5

31-40

L1-50

51-60

61-70

71-80

1-10

11-20

21-30

31-40

L1-50

51-60

61-70
71-80

FORTRAN
NAME

GCB

V&

GMT

DEPCAT

BRCL

FAL

FAY

DEPA

CHRDA

SPNA

THKA

CLFA

XZFA

DESCRIPTION

Longlitudinal center of buoyancy given in
station number, normally between 0. and 20.
Does not have to be an integer. Will be
calculated in proqram if defined as 0.

Vertical center of gravity referenced
to waterline (Positive if above waterline,
negative otherwise).

Transverse metacentric height. Used in
MOT246 only. Will be calculated in MOT2L6 if
define as 0.

1f MONO = o (twin-hull), define as vertical
distance (positive number) between wateriine
and maximum breadth point of hull. Otherwise
define as 0.

Used only in irreqular sea calculations (NOW-0Q)
If MOND = 0 define as distance (positive
nuimber) between waterline and the bottnm of
cross deck. Otherwise defined as 0.

Longitudinal distance between Station 0 to
quarter chord of fin

Transverse distance between longitudinal plane
of symmetey of two hulls (or one hull for momo-
hull) and the centroid of fin

Vertical distance between waterline and mean
depth of fin

Chord of fin

Geometric span of fin. |If the fin is fu'l-span
(spans the entire distance between hulls), then
define as half that distance.

Maximum thickness of fin,

Lift-curve slope (per radian) for fin.

Drag coefficient. Approximated ULy 1.2, the

value for a flat piate attached to a wall in
a uniform flow normal to the plate.
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DATA
SET

FORMAT

8F10.5

COLUMN

us

50

FORTRAN
NAME

FBL
FBY
DEPB
CHRDB
SPNB
THKB
CLFB
XZF8

XZFO

XZvL

XZHB

XZPB

KV

KW

DESCRIPTION

Data for second fin.

Body cross-fiow drag coefficients denoted
as Cp in Reference 1. For SWATH with
circular cross sections for main hull,
0.5 has been used.

Body viscous-lift coefficient denoted as

a, in Reference |. For SWATH with circular
cross sections for main hull, 0.07 has
been used.

Heave viscous damping coefficient for effect
of bulbous bow shape. Used only in MOT35.
Define as zero except for mono-hull or
conventional catamaran which has a bulbous
bow.

Pitch viscous damping coefficient for

effect of bulbous bow shape. Used only

in MOT35. Define as zero except for mono-hull
or catamaran which has a bulbous bow.

Sequenced integer number (counting from the
foremost station as 1) of first station
without bulbous shape.

Sequenced integer number (counting from the

foremost station as 1) of last station
without bulbous shape.
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DATA
SET

13

14

ONE CARD OF THE FOLLOWING FORMAT MUST BE PROVIDED FOR EACH STATION.
AT PRESENT ONLY ST(I), NM(I) AND MPS(I ) NEED BE DEFINED.
IN OTHER PROGRAMS FOR MONO-HULL SHIPS FOR THE LEWIS-

NOS CARDS MUST BE GIVEN.
(THE OTHER VARIABLES ARE

USED

A TOTAL OF

FORM FIT WHICH IS NOT INCLUDED IN THE PRESENT PROGRAMS)

FORTRAN
FORMAT COLUMNS NAME
LF9.4, 2 9 1-9 ST(1)
10-18 Beam (1)
19-27 DRFT (1)
28-36 AREA (1)
LL-45 NM IT)
54 MPS (1)

DATA SET 14 1S REPEATED NOS TIMES, ONCE FOR
8F9.4 x(I,J)

143

DESCRIPTION

Station number of the [th section given in
a scale of 20.0 from the forward reference
station designated gs Station 0. The value
can be negative if the station is ahead of
Station 0 or it can be greater than 20, if
the station is aft of Station 20. The
stations ecnrresponding to ST (1), ST(I)

= 0, ST (1) = 10., ST(I) = 20., ST(NOS)
should always be given. The stations
between the foreqoing stations should be
chosen such that pairs of cven spacing be-
tween the stations starting from ST(I)

= 0, and ST(I) = 20.0 in either direction
can be maintained.

(108 < 30)
Define as O.

Define as O.

Define as 0.

Number of offset points used to describc
the Ith station. Maximum of 20. For
mono-hull ships, 10 is usually adequatc.

Used to indicate location of paralle!
middle body

Define as:

0 is station is not part of the parallel
middle body

1 for first station of parallel mid-dle
body

2 for all but the first station which is
part of the parallel middle body

LACH STATION

The value of the x-coordinates of the
points on the immersed cross sectional con-
tour given in the same dimensional unit as
EL with resnect to the coordinate system
shown in Figure 2. (] <NOS <30, J<NM (1)} 20)
All values (NM(I) in number) for the Ith
station are to be given with B per card.




DATA FORTRAN

SET FORMAT COLUMN  NAME
8F9.4 Y(1,9)
15 LIS 5 NOW
10 NOL
15 NSP
19-20  NST

DESCRIPTION
The values of the y-coordinate of the point
corresponding to X(I,J) as shown in Figure 2.
(IfNOS<30), JSNH(I)fZO) All values (NM(I) in
number) for the Ith station are to be given
with 8 per card.

Number of significant wave heights (WINK (]))
to be chosen.

Number of ship lengths (SHLT(I)) to be chosen
Number of ship speeds (SPEED(I)) to be chosen

Number of stations (STAT(I)) to be chosen

CARD SETS 16A-16D ARE TO BE USED ONLY IF NOW IS GREATER THAN 0. THEN THE
FOLLOWING DATA ARE USED TO COMPUTE MOTIONS IN IRREGULAR SEAS USING THE

PIERSON-MOSKOWITZ SPECTRUM FORMULA.

16A 8F10.5 WINK(I)
168 8F10.5 SHLT (1)
16C 8F10.5 SPEED(I)
16D 8F10.5 STAT(I)

Significant wave heights in feet ([<NOW<5)

Ship length (as defined by EL but not
necessarily the same value) (I<NOL<6).
When this value is other than that given
by EL, all the ships dimensions are
proportionally scaled.

Ship speed in knots. (I<NSP<6)

Station number given in a scale of 20 similar
to ST(I) (See Data Set 13) where significant
amplitude of absolute and relative (MOT35
only) displacement, velocity and acceleration
are to be calculated (I<NST<20)

USE THE FOLLOWING DATA SET ONLY WHEN PLOTTING OFFSETS (LP=1)

17 3A10 NAME |
NAME2

NAME 3

User's name.
User's code.

User's telephone extension.

IN ORDER TO MAKE CALCULATIONS FOR ADDITIONAL SHIP CONFIGURATIONS, REPEAT
DATA SETS 1-16 FOR EACH CONFIGURATION.

18A

188

Blank Card.

Blank Card.




APPENDIX E

SAMPLE COMPUTER INPUT AND OUTPUT
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-2 0 6 0000°0 0000°C 0000°0 ©0000°%2
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- 0 St 0000°0 0000°0 0000°0 ©0000°02
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i 1 ST 0000°0 0000°0 0900°0 00Q90°SI
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APPENDIX F
PROGRAM FOR IRREGULAR SEA CALCULATIONS
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Irregular-sea calculations can be made for any wave heading with the
use of transfer functions from MOT246 and MOT35 and the Center's SMOTION
program. The program SMOTION is used to calculate ship responses using
the Pierson-Moskowitz formula as well as results of spectral analysis of
323 samples of real sea conditions measured at Station INDIA in the North
Atlantlc.8 Data for these spectra is not included in the program and
must be provided on separate permanent files. SMOTION can be used to
calculate the single amplitude ship responses. In these results the
significant wave height is given in feet.

The program SMOTION has been modified to include the option of providing
transfer functions from a tape. As discussed in the section on output,
transfer functions can be written on tape (or a permanent file) by defining
IND as 1 in the programs when the wave heading angle, B, is between 90 and
180 degrees.

SMOTION is written such that heave and pitch or sway, roll and yaw
transfer functions can be provided. Heave and pitch must be provided on
a device using the local file name TAPE22; sway, roll and yaw are provided
on a device ysing the 1ocal file name TAPE23. |If data is provided from both
programs, the same data deck must be used for both programs. |f both sets of
data are not provided, the undefined data will be defined as zero. There
transfer functions can be used in SMOTION to calculate absolute and relative
motion transfer functions at specified locations. All length units should be
given in feet.

When running the programs MOT35 and MOT246 care should be taken to define
the range of the dimensional wave frequency from 0.025 to 2.0 rad/sec.
Although the transfer function may be constant for some of the range, it is
important to provide data at intervals of the frequency of about 0.3 in the
constant region in order to assure proper evaluation in the interpolation routine.

For wave heading angles less than 90 degrees the transfer functions
must be provided on computer cards. The absolute and relative motion transfer
functions for locations must also be provided on computer cards. In this
case values must be provided for frequencies of 0.025 to 2.0 in constant
intervals of 0.025 or for specified (wave length)/(ship length) values which
span the frequency range from 0.025 to 2.0.
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Results can be plotted using the CALCOMP plotting routine. A listing
of SMOTION is provided below. Data input descriptions are included in the

program listing.
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OO0 OOOOOOO0O

sXeNe! OO0

PRUGRAM SMOTION(INPUT=512+0UTPUT=512+TAPE7+TAPE2=512"
X TAPE4=S12+TAPEZ22=512+TAPE23=512+TAPES=INPUT«TAPEA=0UTPUT)

THIS PROGRAM CUMPUTES SHIP RESPONSES -- SINGLE AMPLITUDE
(A) SIGNIFICANT VALUES) (B) MOST PROBABLE EXTREME VALUES,
AND (C) EXTREME VALUE FOUR DESIGN CONSIOERATION

FOR ANY OF THE FOLLOWING TRANSFER FUNCTIONS
(1) RELATIVE BOW MOTION (RBM), (2) HEAVE» (3) PITCH,
(4) ROLL. (5) VERTICAL SHEAR, (6) BENDING MOMENT,
(7) ABSOLUTE MOTIONy OR (8) HYDROFOIL LOADING

IF RBM IS INPUT, ONE OF THE FOLLOWING MAY ALSO BE COMPUTED
(1) WATER CONTACTS =, (2) VECK WETNESSES,
(3) HULL SLAMS, (4) HYDROFUIL BKOACHINGS,
(S) SIGNIFICANT PRESSURES #, OR (6) C=S SLAMS #

# RELATES TO CATAMARAN CROSS=-STRUCTURE

IF ROLL IS INPUTs LATERAL ACCELERATIONS MAY BE COMPUTED

IF ABSOLUTE MOTION IS INPUT, VERTICAL ACCELERATIONS MAY HE COMPUTEU

WAVE SPECTRA USED ARE (A)PIERSON=-MUSKOWITZ FORMULATIUN ANU
(8) 323 ACTUAL SEA SPECTRA MEASURED AT STATIUN INDIA

RESPUNSE AMPLITUDES AS A FUNCTION OF SIGNIFICANT WAVE REIGHT
AND PERCENTAGE EXCEEDANCE ARt TABULATED ANV WRITTEN ON TAPE7
FOR PLOTTING ON CALCOMP 936

CUMMON /BL17/ SHIPN(6) s TFT(8)s YT(24)y YT2(32)s TCLR(16) 9 XTIT(3),
o PCTIT(3)y BUFF(1024)4s XP(325)y YP(3¢5)4s XMINe XMAXe XINCy XLGy
o YMINy YINCe ZMINy ZINCe ISYMe TWS(3)s Vy Le CLRe RBPLy DISPLs M

CUMMON /BL2/ SWH(323)y RA(32343)9 R2(323)« NKy
. SWHPM(51)y RAPM(S1,43)4 K2PM(S51)

CIUMMON /BL3/ GP(36)9s GP2(36)s YPEI(3642)s ZPE(36)

CUMMON /BL47 w(B8l)s W2(B1)s WLL(B1)e SWI(Bl)e FR(B1)s RAU(R])

« wE(81)

CUMMON /BLS/ WAVEL (S0)s TRAO(SO)s YR(S0)y XR(S50)e Xxw(50)s TW(50)

CUMMUN /BL67/ OWSPC(21)y SINDIA(2]1),y PRB(323)s MI(323)

CUMMON /BL77/ GPP(36)y YSUM(3642)9 Z2S5UM(36)

CUMMON /BLB/ HA(4¢3093) yHP (4930+3) «PA(493093) 9PP(493093)

X ROLLA(493043)¢ROLLP(4+30,53)
CUMMON /8BL9/ FN(4) yOMEGAE (30) ¢WN(30) sBETA(3) +WFR(4+3043)
CUMMON /8L10/ NFNsNFReNBTAsIFNyIBETA

DATA PCTIT / 10HPERCENTAGEs 10H EXCEEDANCy 1HE 7/

DATA XTIT / 10HSIGNIFICANs 10HT WAVE HEIs 10HGHT IN FT. 7/

DATA XMINes XMAXs XINCy XLG 7/ 0409 45.09 S¢09 9.0/

DATA TWS 7 10HSTATION IN, 104DIA WAVE S 10HPECTRA /

DATA YT /7 10H ReBeMe o 10HAMPLITUUE o 10HIN FEET ’
10H HEAVE ¢ 10HAMPLITUDE o 10HIN FEET ’
10H PITCH o 1O0HAMPLITUDE o+ 10HIN DEGREESS
10H ROLL o 10HAMPLITUUE o+ 10HIN DEGREESS
10HVERTICAL Sy 10HHEAR AMP, » 10HIN TUNS .
10HBENDING MOy 10HMENT AMP, s 10HIN FT=TONS.
10HABSOLUTE My 10HOTIUN AMPes 10HIN FELT .
10H FOILs 10H LOADING s 10HIN TONS /
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DATA YT?2/

o« 1OH NUMBEs 10HR OF WATERs LOH CONTACTS ¢ 10HPER HOUR o
« 10H NUMBE, 10HR OF DECK » lOHWETNESSES o LOHPER HOUR
e lOH Ne 10HUMBER OF Hs10HULL SLAMS 4 10HPER HOUR
e 1lOH NUMBERs 10H OF FOIL By lOMRUACHINGS ¢ 1Q0HPER HOUR
e lOH Ss 10HIGNIFICANT, 10H PRESSURE o 10HIN PSI ’
« 1lOH Le 10HATERAL ACCs LOHELERATIUN 4 10H/ G ’
.« 10H VEs 10HRTICAL ACCs MOHELERATION o 10H/ G ’
« 10H NO., OF CRy 10HO0SS=STRUCTs LOHUKE SLAMS o 10HPER HOUR /
DATA TFT 7/ 10H RBM/WA s LOH HEAVE/WA, 10H PITCH/WAs
e 10H ROLL/WA +10H SHEAR/WA410H BMT/WAs10H  AM/WA
10HFOIL LD/wA /
DATA TCLR / 10HWL TO CRUSs lOH=STRUCTURE,
- 10HWL TO DECK, 1l0OH -
‘ 10HWL TO BOTTs 10HUM OF HULL,
. 10HWL TO FOIL, 1O0H :
® 101 s 10H ’
. 10HCG TO DECK, lOH k
L] lo"‘ ’ lOH [}
; 10HWL TO CROSs lOH=STRUCTURE /

DATA GPP/ 500.9 400e9 300e9 250e9 20049 150e9 100e9y 90e9 B0,9 7040
1 5069 S0e9 4069 3069 2569 2009 18Beay 166y 1569 1oy 1349 1249 llao
1 loo' 9.' Bey 7.! 6.’ 5.’ bo. 3.’ 2.5' 2.0 1050 1.00 0.5 /

OWSPC ~= AREA 2 OCEAN WAVE STATISTICS FROM "HOGBEN + LUMB' IN PERCENT

DATA OWSPC 7/ 3,345809 5,94340s 15,04857, 18.75943, 14.38183,
1 124342369 8,420329 6,788159 4,413819 4,40777y .739159 80553,
2 1619773y 1.0257649 473669 4985739 506859 ,40729s 48573,
2 «01508, ,00603 /
INDIA == NUMBER OF INDIA SPECTRA IN EACH O.WeSe GROUP
DATA SINDIA 7/ 86c¢ 24e9 2les 2609 2769 15e9 1649 2249 14,y Bes Bay
l] Bes Bes 4e9 669 1069 Se9 2e9 249 Bar 3. /
DATA M] / B6#]l, 24%2y 21%#39 26#4y 27%#5y )S#6y 1687, 22%8, 14%9,
1 8*10y B#]11ly B8%#12, B#13, 4*]14y 6*]15y 10%]169 S#]17y 2#18y 2#199
2 5%20y 3021 /

G = 32.17“

TPIG = 6,283185 # G
A =0.0081 *# G * G
RAD = 0,0174533
R02 = 0,5 * 1,9905

W(l) == WAVE FREQUENCY (RAD/SEC), INCREMENTS OF 0,05 FROM 0 TO 2.0
Nw = 81

wil) = 0,0
weil) = 0.0
DU 2 I=24NW

wil) = w(lI=1) + 0,025
Wotl) = w(l) * wW(l)
CUNTINUE

CALL PLOTS (BUFFs 1024, T7)
READ (5+502) ITHPMyITSRYM,y ICHECK

IF ITHPM = ITSRYM = 0 TRANSFER FUNCTION DATA IS ON COMPUTER CARDS
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I[F ITHPM = ITSRYM = 1 TRANSFER FUNCTION DATA IS ON TAPES 22 AND 23
IT ITHPM = ] AND ITSRYM = 0 HEAVE AND PITCH T.F, DATA

IS ON TAPE 22, ROLL = 0,

IF ITHPM = 0 AND ITSRYM = 1 ROLL T.F. DATA IS ON TAPE 23

AND HEAVE = PITCH = 0,

DEFINE ICHECK AS 0, UNLESS ITHPM = ITSRYM = ]

IF ICHECK = 0 READ DATA == DO NOT CHECK.
IF ICHECK = 1 CHECK DATA AND RUN PRUGRAM,
IF ICHECK = 2 CHECK HPM AND SRYM DATA FUR CUMPATIBILITY,

ITAPE=ITHPM+ [ TSRYM

If (ITAPE.EQ.0) GO TO 11
YT(1)=10HRELATIVE M
YT(2)=10HOTION AMP,
TrT7(l1) =10H RM/WA
RzAD(54501) XLNO

XLND = LENGTH IN FEET USED IN HPM AND SRYM,
CALL DATAIN(XLND+ITHPM,ITSRYMy ICHECK)
IF (ICHECKEW,777) GO 1O 777
11 RcAD(5+4502) NSHIPS
NSHIPS == NUMBER OF SHIPS INPUT
DU 200 NSH=14NSHIPS
REwWIND 2
R=WIND 4

RcAD (54500) (SHIPN(I)s I=146)
SHIPN == TITLE SUCH AS SHIP NAME, £ETC, (UP TU 60 CHARACTERS)

R=ZAD (59502) Le INOs NWLy My IP
L == 1 FOR RELATIVE BOwW MOTIUNe 2 FOUR HEAVEs 3 FUR PITCH,

4 FOR ROLLy S5 FOR VERTICAL SHEARs 6 FOR BENDING MOMENT,

7 FOR ABSOLUTE MOTIUNy 8 FOR FOIL LOAD

M == 1 FOR CRUSS-STRUCTURE WATER CONTACTSs 2 FOR DECK WETNESSESs
3 FOR HULL SLAMS, & FOR FOIL BROACHINGS»
S FOR CROSS-STRUCTURE SIONIFICANT PRESSURESS
6 FOR LATERAL ACCELERATIUNS,
7 FOR VERTICAL ACCELERATIONS,
8 FOR CRUSS-STRUCTURE SLAMS
IP == 1 PLOTS ONLY SIGNIFICANT VALUES OF THE RESPONSE (L)
2 PLOTS SIGNIFICANT ANL MOST PROBABLE EXTREME VALUES
3 PLOTS ONLY EXTREME VALUES FOR DESIGN CONSIDERATION
4 PLOTS ONLY ADDITIONAL RESPUNSE SPECIFIED BY (M)
S PLOTS ALL CALCULATED RESPONSES SPECIFIED BY (L) AND (M)
6 PLOTS SIGNIFICANT VALUES FUR (L) AND (M)
EXCEEDANCE PLOTS ARE MADE IN ALL CASES
0 OMITS ALL PLOTS
INO == 1 IF TRANSFER FUNCTION INPUT DIRECTLY FOR W(I)sI=2441
INO == 2 IF T.Fe INPUT AS FUNCTION OF (WAVE LENGTH / SHIP LENGTH)
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o000 0O

INO == 3 IF T.Fe INPUT FOR EVEN INCREMENTS OF NON=DIM.ENC.FREQ,

NWL == NO, OF WAVE LENGTHS INPUT IF INO=2 (40 IS MAX,)

READ (5¢508) BPLsDISPLsV9CLRIALPHA ¢ XKK9ROOT9yTBETA9XXsYY
BPL == SHIP LENGTH IN FEET
DISPL == DISPLACEMENT IN TONS (BOTH HULLS OF CATAMARAN)
v -= SHIP SPEED IN KNOTS

CLR == VERTICAL DISTANCES IN FEET FOR CALCe IF M=14293+4+648

IF M=1, CLR
IF M=2, CLR
IF M=3, CLR
IF M=4, CLR
IF M=6y CLR CG TO DECK
IF M=8y CLR WL TO CROSS-STRUCTURE
IF M=S OR M=7, CLR IS NOT USED
ALPHA == CONSTANT FOR EXTREME VALUE CALCULATION
USE ALPHA = 0,01 FOR 99 PERCENT ASSURANCE

WL TO CROSS-STRUCTURE
wL TO DECK

wL TO BOTTOM OF HULL
WL TO TOP OF FOIL

XKK == CONSTANT (K) FOR CALC. OF SIGN,PRESSURE ON CROSS=STRUCTURE

RDOT -~ THRESHOLD VELOCITY IN FT/SEC FOR SLAM CALCULATIONS
TBETA -- HEADING IN DEGREES (180 = HEAD SEAS)
USE XX AND YY WHEN ITHPM OR ITSRYM IS NOT ZERO.
XX AND YY ARE COORDINATES FOR CALCULATIUN OF
ABSOLUTE AND RELATIVE MOTION,
XX == DIST, FROM CG ALONG CL (¢ FORWARD)
YY == DIST, FROM CG PERPENDICULAR TO CL (+ PORT SIDE)

SRLG = 1,0 / SQRT(BPL/G)
Vo =V # 1,6878 7/ G
Vo2 = 2.0 * VG
Vo4 = 4,0 #* VG
CLRSQ = CLR # # 2
Ll =L &3 -2
Le = L1 + 1
L3 = L2 « 1
ML =M @#® 4 -3
M2 = Ml + 1]
M3 = M2 + 1]
M4 = M3 + ]
IF (M (GT, 0) GO 10 «
MA = ]2
M8 = ]2
GU TO 3
4 MA = M # 2 - |
ME = MA + 1
3 CUNTINUE

READ(59506) YMINyYINCsZMIN9ZINCoISYM
YMINy YINC == SCALING FACTORS FOR PLOTS OF RESPONSES (L)

YMIN IS MINIMUM VALUE FOR RESPONSE AMPLITUDE AXIS (GENERALLY 0.0)

YINC IS INCREMENT OF RESPONSt AMP, FOR 1,0 INCH ON AXIS
ZMINy ZINC == SCALING FACTORS FOR PLOTS UF RESPONSES (M)
IF NOT INPUTs PROGRAM WwILL ESTABLISH A SUITABLE SCALE
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208

TOTAL LENGTH OF AXIS IS 8, INCHES
ISYM -« CONTROL FOR TYPE UF SYMBOL ON PLOTS (ISYM=3 FOUR )
IF ISyM=0 IS OESIREDs 0 MUST BE TYPED ON THE CARD

RAU(1) = 0.0
GU TO (69 8y 208),s INO

READ (5,504) (RAO(I)e [=2,81)
RAO(I) == VALUE OF INPUT FUNCTION AT FREQUENCY W(I)

IF L=1 (R,B.,M.,AMPLITUDE)/ (WAVE AMPLITUDE) I1s
IF L=2 (HEAVE AMPLITUDE)/ (WAVE AMPLITUDE) Is
IF L=3 (PITCH AMPLITUDE)/ (WAVE SLUPE) IS
IF L=6¢ ( ROLL AMPLITUDE)/ (WAVE SLOPE) Is
IF L=5 (VERT.SHEAR AMP,)/(WAVE AMP.#DISPL/L) IS
IF L=6 (REND.MOMENT AMP,)/ (WAVE AMP,®DISPL) IS
IF L=7 (ABSOLUTE MOTION AMP,)/(WAVE AMP,) Is
IF L=8 (FOIL LOADING)/ (WAVE AMP,#DISPL/L) Is

Gu TO 19

READ (54504) (WAVEL (N)y N=1oNWL)

WAVEL == VALUES OF (WAVE LENGTH / SHIP LENGTH)

CAN BE IN EITHER ASCENDING UR DESCENDING OWDER

READ (S+504) (TRAD (N)e N=1,NWL)

TRAO == VALUES OF TRANSFER FUNCTION CORRESPONDING TOU wAVEL
Ir (WAVEL (2) «GT.WAVEL(1)) GO TO 9
DU S N=14NWL
NY = NWL « 1 = N
X< (NN) = WAVEL (N)

Y=< (NN) = TRAO(N)

DU 7 N=1.NwL

WAVEL (N) = XR(N)

TRAOQO (N) = YR(N)

DY 10 N=1yNwWL

WAVEL (N) = WAVEL (N) # BPL

DU 18 I=24NwW

wLI = TPIG 7 w2(l)

IF (WLl ,GE. WAVEL (1) ,AND. wLI .LE. WAVEL (NWL)) GO TO 17
GU TO (12s las 14, 14y 164 169 14y 16)y L

Ir (WwLI (LTe WAVEL(1)) RAO(I) = 1,0
IF (WLI .GT. WAVEL(NWL)) RAO(I) = 0,0
GU TO 18

I¥ (WLl oLTe WAVEL(1)) RAO(I) = 0,0
It (WLI oGTe WAVEL(NWL)) RAO(I) = 1.0
Gu TO 18

RAO(I) = 0.0

Gvu TO 18

RAO(I) = YINTP(WLIs WAVELe TRAOs NWL)
CUNTINUE

GV T0 19

IF(ITAPELEN.0) GO TO 331
NTW=NFR

TFN=V#] ,688/SQRT (32.174%XLND)
DU 310 I=1oNFN

218

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT




IrN=1
XI=FN(I)
IF (1.0128XTGE.TFN JAND, ,99#XI LE.TFN) GO TO 311
310 CUNTINUE
WRITE(6+4314) TFN
Gv T0 777
311 DU 312 I=1sNBTA
IsETA=]
XxI=BETA(])
xr(l.OIOXI.GE.TREYA .AND. .99"‘.'-5.'5&1‘) GO 70 313
312 CUNTINUE
WeITE(64315) TBETA
GU TO0 777
TRAQ == VALUES UF TRANSFER FUNCTION FOR FREQUENCIES,
313 DU 210 I=1eNTw
Xw (1)=0MEGAE (I)
DUM=WFR(IFNsI,IBETA)
Tw(]l)=DuUM
210 wN(I)=DumeDUM/32,174
GU TO(301+302+3034304430593054307+305) L
301 CALL RELABS(1eXXeYY)
GYv TO 330
302 DV 322 I=1sNTw
322 TRAOQO(I)=HA(IFN,ILIBETA)
Gvu TO 330
303 DV 323 I=1eNTw
323 TRAU(L)=PA(IFN,ILIBETA)
GV TO 330
304 DY 324 =) +NTw
324 T<AU(I)=ROLLA(IFNsI+IRETA)
GJy T0 330
305 WHITE(64316)
316 FURMAT (SXe#DATA NOT AVAILABLE®)
Gu T0 777
307 CALL RELABS(2¢XXeYY)
Gu T0 330
331 RzAD(S+508) TWMIN.TWMAXsTWINC
TWMI Ve TWMAXy TWINC ARE INCREMENTS UF NUN=-DIM, ENC. FREU.
NTwW=(TWMAX=TWMIN) /TWINC+1,1
RCAD(5+4508) (TRAO(I)sI=1eNTw)
TRAO == VALUES OF TRANSFER FUNCTIUN FOR FREQe FROM TWMIN TU TwMAX
Xw(l) = TWMIN
DU 213 [=2sNTw
213 Xw(l)=XW(I=1) +TWINC
DU 211 I=1eNTw
Ta(l) = XwWw(l) # SRLG
It (V (EQe 0,0) GO TO 211
TH(I) = (=10 ¢ SQRT (1,0 + VG4®TW(I))) / VG2
211 CUNTINUE
330 CUNTINUE
DU 218 I=1sNW
Ir (W(I)eGETW (1) <AND, W(I)eLETW(NTW)) GO TO 217
GU TO (212+2149214+2144216+21642144216)4 L
2l2 Ir (W(l) o«LTe Tw(l) ) RAO(I) = 04,0
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IF (W(I) .GT, TW(NTW)) RAO(I) = 1.0
GV TO 218

2le IF (W(I) (LTe Tw(l) ) RAO(I) = 1.0
It (w(I) (GT, TW(NTW)) RAO(I) = 0,0
GU TO 218

216 RAU(I) = 0,0
Gu TO 218

217 RAO(I) = YINTP (W(I)s TWy TRAOy NTW)

218 CUNTINUE

19 CUNTINUE
WRITE(6600) (SHIPN(I)eI=196)9 BPLe DISPLs Ve TCLR(MA)y TCLR(MB)
e CLRy ALPHA
WRITE (64604) TFT (L)
WRITE (6+603) W(l)s RAO(])
VOC=VG*COS (TBETA#RAD)
DU 30 I=2.NwW
we(l)=wW(I)=vGCe#w2(I)
GU TO (289 289 224 220 24y 269 28y 24)y L
22 WL = TPIG 7 w2(Il)
RAU(I) = RAO(I) * 360, 7 WL
GV TO 28
24 RAO(I) = RAO(I) = DISPL s BPL
GV TO 28
26 RAO(I) = RAO(I) # DISPL
28 wel(I) = TPIG 7 w2(l) 7 BPL
WITE(6+606) WLL(I)e WE(I)e W(I)e RAU(I)
RAO(I) = RAO(]) # » 2
30 CUNTINUE
WrRITE(6+607)

CALCULATION OF RESPONSE AMPLITUDES WITH 323 ACTUAL SEA SPECTRA

N = 323

Sw(l) = 0,0

SUMPRB = 0,0

EXATREME = =0,0

DU SO0 K=14NK

READ (2) NRECy SWH(K) s (SW(I)eI=2eNw)

MIK = MI(K)

PrB(K) = OWSPC(MIK) / SINDIA(MIK)

IF (KeEWel «ORe KoEQeS]l oORe KeEWel0l oORe KoeFWelS1l ¢URe K EW,201

1 «UORe KeEQe251 <ORe KeEW,299) GO TO 34

GU TO 36
34 WRITE(6+600) (SHIPN(I)eI=196)s BPLy UISPLy Vs TCLR(MA)e TCLRI(MB)

e CLRy ALPHA

Ir (M ¢EQe 0) WRITE (69608) YT(LL)e YT(L2)s YT(LI),

e FTCLR(4)y TCLR(4)y TCLR(4)s TCLR(4)

IF (M GT, 0) WRITE (6+608) YT(LL)y YT(L2)s YT(L3)y YT2(M]l)o

e YT2(M2)y YT2(M3)y YT2(M&)
36 DU 40 I=14NW
40 Fr(I) = RAO(I) * sSw(I)

Eu = SIMPUN (Ws FRy NW)

DU 42 I=24NW
42 FR(I) = FR(I) # WE(I) = WE(I)
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el

bé

46
51

53

54
56
57
59
S8

48
50

EV = SIMPUN (Wy FRe NW)

DU 47 I32,NW

FR(I) = FR(I) @ WE(I) * WE(I)

EA = SIMPUN (Wwe FRy NW)

Ww = SQRT(EV/ED)

EVED = 572.9578 * wW

SQARTED = SQRT(ED)’

RA(Kyl) = 2,0 ® SQRTED

ODTIME = 68,0 = 1.4 ® SWH(K)

EVEDY = EVED # DTIME

FRA2 = 2,0 * ALOG(EVEDT)

RA(Ky2) = SQRT(FRA2) ® SQRTED

If (ALPHA, GT, 0.0) GO TO 41

RA(Ky3) = =0,0

GU TO 4o

FRA3 = 2,0 * ALOG (EVEDT/ ALPHA)

RA(Ky3) = SQRT(FRA3) # SQRTED

If (RA(Ks3) GT. EXTREME) EXTREME = RA(K,3)
CUNTINUE

If (M (GTo 0) GO TO 46

WRITE (6+610) NRECy SWH(K) s (RA(K9J)e J=163)
GU TO 48

GU TO (Sly Sls S3y Sle Sey S69 STy S3)e M
ECST = CLRSQ 7/ (2.0%ED)

IF (ECST .GT, 600,0) GO TO S9

R2(K) = EVED # EXP(-ECST)

GU TO S8

ECST = CLR ® # 2 / (2,0 ® ED) ¢ RDOT = » 2 / (2,0 # EV)
If (ECST ,GT. 600,0) GO TO S9

R2(K) = EVED # EXP(=-ECST)

GU TO S8

R (K) = XKK # 4,2 # EV

Gu TO S8

R2 (K) = 2.0 # SQRT(EA) # RAD # CLR /7 G

GU TO 58

Re (K) = 2.0 # SQRT(EA) /7 G

GYv TO 58

R2(K) = 0,0

WRITE (6+610) NRECy SWH(K) s (RA(KsJ)s J=193)s R2(K)

SUMPRB = SUMPRB ¢ PRB(K)
CUNTINUE
W=ITE (64611) EXTREME

CALCULATION OF RESPONSE AMPLITUDES WITH PIERSON=-MOSKOWITZ SPECTRA

S“HP"(I) = 0,0

RZ2PM(1) = 0.0

RAPM(1+1) = 0,0

RAPM(1+2) = 0,0

RAPM(1+3) = 0,0

WHRITE(6+600) (SHIPN(I)oI=196)9 BPLy DISPLs Vs TCLR(MA)s TCLR(MB),
e CLRy ALPHA

IF (M JEQs 0) WRITE (6+608) YT(L1)y YT(L2)s YT(LI)

e TCLR(4)y TCLR(4)y TCLR(4)9 TCLR(4)

IF (M (GTe 0) WRITE (64608) YT(LL)y YT(L2)e YT(L3)s YT2(M1)o»
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60

63
62

67

61
64
65

66
71

73

74
76
77
79
78

68
70

o YT2(M2)s YT2(MI)y YT2(M&G)
WRITE(6+618)

DY 70 K=2,46

READ (&) SWHPM(X)y (SW(I)oI=2¢NW
DU 60 I=]1,NW ;
FrR(I) = RAO(]) # sSw(l)

EVu = SIMPUN (we FRs NW)

If (ED.GT.0) GO TO 63

RAPM(Ksl) = 0,0

RAPM(Ks2) = 0,0

RAPM(KOJ) = 0.0

REPM(K) = 0.0

GU TO 65

SQURTED = SQRT(ED)

DU 62 1=2+NW

FrR(I) = FR(I) * wE(I) * wE(I)

EV = SIMPUN (ws FRy NW)

DU 67 [=2¢NW

F<(I) = FR(I) * WE(I) # WE(I)

EA = SIMPUN (We FRoe NW)

WWw = SQRT(EV/ED)

EVED = S572,9578 * ww

RAPM(Kyl) = 2,0 * SQRTED

DVIME = 6840 = 1.4 #* SWHPM(K)
EVEDT = EVED # DTIME

FRA2 = 2.0 ®* ALOG(EVEDT)
RAPM(Ks2) = SQRT(FRA2) # SQRTED
If (ALPHA, GT, 0,0) GO TO 61
RAPM(K¢3) = =0,0

Gy TO 64

FRA3 = 2,0 # ALOG(EVEDT / ALPHA)
RAPM(K43) = SQRT(FRA3) # SQRTED
CUNT INUE

IF (M ,GT, 0) GO TO 66
WRITE(6+610) Ko SWHPM(K)y (RAPM(KeJ)s J=143)
GV TO 68

GU TO (Tly 71 739 Tle Tés 769 779 73)s M
ECST = CLRSQ /7 (2.,0%ED)

If (ECST ,GT, 600,0) GO TO 79
RePM(K) = EVED #* EXP(=ECST)

GY TO 78

ECST = CLR # # 2 /7 (2,0 ®# ED) ¢ ROOT ® # 2 /7 (2,0 # EV)
IF (ECST ,GT, 600,0) GO TO 79
RZPM(K) = EVED * EXP(=ECST)

GU TO 78

RZPM(K) = XKK # 4,2 ®* EV

GU TO 78

RZPM(K) = 2,0 * SQRT(EA) ®# RAD # CLR 7 G
GY TO 78

RcPM(K) = 2,0 * SQRT(EA) /7 G

Gu TO 78

RZPM(K) = 0.0

WRITE (69610) K9 SWHPM(K) s (RAPM(KoJ)s J=193)s R2PM(K)
CUNT INUE

CUNTINUE
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PROBABILITY COMPUTATIONS
WRITE(6+600) (SHIPN(1)s1m248)9 BPLe DISPLy Vs TCLR(MA)s TCLR(MB),
e CLRy ALPHA
NPC = 36
GPM = 1,0
IF (L +EQy S) GPM = 10,0
IfF (L +EQ, 6) GPM = 1000,0
GPNZ s 1.0
If (M EQ, 6) GPM2 = 0,01
IF (M,EQ.7) GPM2 = 0,01
OV 80 I=1,NPC
GP2(1) = GPP(1) * GPM2
80 GP(I) = GPP(I) ® GPM
WRITE (60646)
WRITE (6+628) YT(LL)e YT(L2)9 YT2(MLl)e YT2(M2)y YT2(M3I)
DU 92 I=1,yNPC
ZSUM(I) = 0.0
ZPE(I) = 0,0
DU 92 J=1,2
YSUM(IsJ) = 0,0
YPE (IsJ) = 0,0
92 CUNTINUE
OV 100 Js},?
DU 100 K=],323
DU 94 I=1,NPC
IF (RA  (KsJ) LLE, GP(I)) GO TO 9«
YSUM(IsJ) = YSUM(IsJ) ¢ PRB(K)
GU T0 95
94 CUNTINUE
95 IF (J +EQ, 2) GO TO 100
IfF (M (EQ, 0) GO TO 100
DU 96 I=1,NPC
IF (R2(K) (LEes GP2(I)) GO TO 96
ZSUM(I) = ZSUM(I) + PRB(K)
GV 70 100
96 CUNTINUE
100 CUNTINUE
DU 110 I=1eNPC
11 = I-1
IF (1.EQe1) 11I=1
DU 102 J=1,2
102 YPE(I9J) = YPE(IIeJ) ¢ YSUM(IeJ)
IF (M ,GT, 0) GO TO 105
WRITE (6+630) GP(1)s (YPE(IsJ)e J=142)
Gu TO 110
105 ZPE(1) = ZPE(II) + ZSuM™M(l)
WRITE(6+9630) GP(I)s (YPE(IsJ)eJ=1ls2)s GP2(I)y ZPE(])
110 CUNTINUE
1fF (IP ,EQes 0) GO TO 200

PLOTS OF PERCENTAGE EXCEEDANCE DIAGRAMS
GU TO(11291129115911441124112),41P
112 CALL PLOTPR (19 GPM)
IF (M EQe N AN TH NIR
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114 CALL PLOTPR (2+GPM2)
115 CUNTINUE

PLOTS OF RESPONSES VS, SIGNIFICANT WAVE HT,
GU TO (122+122+124+12641224122),1P
122 CALL PLOTRS (1,1)
IF (IP .EQ. 1) GO TO 200
IF (IP.EQ.6) GO TO 126
CALL PLOTRS (1,2)
IF (IP .,EQ. 2) GO TO 200
124 CALL PLOTRS (1,3)
IF (IP LEQ. 3) GO TO 200
IF (M ,EQ. 0) GO TO 200
126 CALL PLOTRS (2,1)

200 CUNTINUE
CALL PLOT (0,04 0,09 =3)
CALL PLOT (0,04 0,05 999)
314 FURMAT(10Xs®TFN = ®,E12,59 #NOT FOUND®)
315 FURMAT(10X+*TBETA = #4E12,5¢ *NOT FOUND®)
S00 FURMAT (6A10)
S01 FJURMAT (9F8.2)
S02 FURMAT (1013)
S04 FURMAT (10F6,.2)
S06 FURMAT (4F6.3s 16)
S08 FURMAT (10F8,3)
600 FURMAT (1Hle 10Xs 6A10 /7 17H SHIP LENGTH =9 F6ele 3H FTy SXo
e L4HDISPLACEMENT =y F7,19 SH TONSe S5X9 THSPEED =9 FSels 6H KNOTS,
e DKo 2A109 2H =9 FSels 3H FTe S5Xs
e THALPHA =4 FS¢2 7/ 3Xe 129(1H#*) )
603 FURMAT (24Xs 2F12,3)
604 FURMAT (70H0 TRANSFER FUNCTION INTERPOLATED AT ,025 INCREMENTS OF
e WAVE FREQUENCY // 17X, 22HENC,FREQ, WAVE FREQ, /
. J8H wL/L (RAD/SEC) (RAU/SEC) » Al0 )
606 FURMAT (4F12,3)
607 FURMAT (19H0 WL = WAVE LENGTH, 8Xs 1SHL = SHIP LENGTHs 8X»
1 25HWA = WAVE AMPLITUDE (FT) 7 33H RBM = RELATIVE BOw MOTION (F
2T)e SXe 28BHHEAVE = HEAVE AMPLITUDE (FT)e SXe 29HPITCH = PITCH AM
3PLITUDE (DEG)s SXy 2THROLL = ROLL AMPLITUDE (DEG) /
4 36H VSH = VERTICAL SHEAR FORCE (TUNS),
1 SXe 30HBMT = BENDING MOMENT (FT=TONS) /
2 32H ABM = ABSOLUTE MOTION (FT) » SXo
e 26HFOIL LD = FOIL LOAD (TONS) )
608 FURMAT (1HOs 33Xs 3A10 / 28X9 42(lH=) 7/ 69H WAVE SIGNIFIC
oANT SIGNIFICANT MOST PROBABLE EXTREME VALUE.7Xo
e “Al0 /7 72 H SPECTRA WAVE HT. (FT) VALUE EXT
oREME VALUE FOR DESIGN USE ¢ 4Xy 40(1H=) )
610 FURMAT (199 F13.2y 3F1l4,2y FI2,2)
611 FURMAT (1HOs 43Xe LOHEXTREME = o F10.2)
618 FURMAT (18HOPIERSON=-MOSKOWITZ)
628 FURMAT (1HOs 2A104 26H PERCENTAGE EXCEEDANCE ¢ 3A10 / 23X
e CIHSIGNs MOST PROB.EXTes 28Xy BHP,C.EXC. )
630 FURMAT (F16ely F12429 F10s29 14X Fléely F12,2)
646 FURMAT (7SHOPROBABILITY BASED ON OCEAN WAVE STATISTICS FROM AREA 2
e =~ HOGBEN ¢ LUMR )
777 CUNTINUE
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SUBROUTINE RELABS(ITAByX,sY)
C 1ta8B = 1 TO COMPUTE RELATIVE MOTION
C ITAB = 2 TO COMPUTE ABSOLUTE MOTION
CUMMON /BLS/ WAVEL (50) 9y TRAO(S0) s YR(50) 9 XK (S0) o XW(50) ¢ TW(50)
CUMMON /BLB/ HA(493093) oHP (493003) sPA(4930+3) oPP(493003)
X RA(493093)9RP(4430+3)
CUMMON /BL9/ FNI(4) sWE (30) yWN(30) 9BETA(3) ¢yWFR(4930+3)
CUMMON /BL10/ NFNoNFRoNBTA9IFN,IBETA
DIMENSION PRAO(30)
CUMPLEX ZA»I1
RaD=,0174533
I1=CMPLX(0esl,)
BcT=BETA(IBETA) *RAD
XV=X®COS(BET)=Y#*SIN(BET)
DY 10 N=14NFR
H=AVE=HA (IFNyN,IBETA)
PITCH=WN(N)®*PA(IFNsNsIBETA)
RULL=WN(N)*RA(IFNsNsIBETA)
HzAVEP=RAD#*HP (IFNyNy IBETA)
PITCHP=RAD®*PP (IFNyNo¢IBETA)
RULLP=RAD*RP (IFNyNyIBETA)
ZA=HEAVE®CEXP (=1 I*HEAVEP) + Y#ROLL#CEXP (=1 1#ROLLP)
X =X®PITCH*CEXP(=-II*PITCHP)
It (ITAB.EQel) ZA=ZA-CEXP(II®WN(N)®XY)
T<AU (N)=CABS (2A)
P~<AU(N)=ATANZ2 (-AIMAG(ZA) yREAL (ZA))
10 CUNTINUE
Ir (ITAB.EQel) WRITE(6¢100) FNC(IFN) ¢BETA(IBETA) 9 XY
IF(ITAB.EQe2) WRITE(69200) FN(IFN) ¢BETA(IBETA) XY
WRITE(64300) (WE(N) ¢ TRAO(N) 9PRAO(N) ¢N=1¢NFR)
100 FURMAT (///710X+#RELATIVE MOTION AND PHASE®//10X#FN = #,Ff8,2/
X 10Xe#3ETA = #9FB,2/10X9#X = #4FB8,2/10Xy%Y = #4F8,2/)
200 FURMAT (///710Xs#ABSOLUTE MOTIUN AND PHASE®#//10Xe#FN = ®#4FgE,2/
X 10Xe#3ETA = #4FR.2/10Xe#X = #,FB,2/10XK9"Y = #4,F8,2/)
300 FURMAT (12X s ®WE#sOX 9 #AMPLITUDE#® ¢ 10X ¢ #PHASE®#/ (10XeF74392(5X9E12.5)))
ReTURN
EnNV
#DECK DATN
SUBROUTINE DATAIN(XLNDeITHPMs ITSRYMy ICHECK)
CUMMON /BLB/ HA(443093) sHP (493003) yPA(493093) ePP(443043),
X RA(4¢3093)9RP(4430+3)
CUMMON /BL9/ FN(4) sWE (30) yWN(30) sBETA(3) yWFR(4930+3)
CUMMON /BL10/ NFNJNFRoNBTASIFNJIBETA
DIMENSION BFN(4) +BWE (30) yBBETA(3)
SURTGL=SQRT (32,174/XLND)
IF (ITHPM+ITSRYM,EQ.2) GO TO 1S
IF(ITHPM.EN.0) GO TO 25
READ (22) NFNgNFRoNBTA
RcAD(22) (FN(I)oI=19NFN)o(WE(TI)sI=1eNFR) 9 (BETA(I)sI=19NBTA)
READ (22) (((WFR(JJaNoMM) qHA (JJsNIMM) sHP (JJsNeMM) 9 PA(JJaNgMM) »
X PP(JJeNIMM) 9 JJU=]1oNFN) oN=1¢NFR) sMM=] yNBTA)
DU 35 N=1,NFR
we (N) =WE (N) ®*SQRTGL
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DU 35S JJ=1+NFN
DU 35 MM=],NBTA
WFR(JJoNeMM) 2WFR (JJeNoMM) ®#SQRTGL
RA(JJeNgMM) =0,
35 RP(JJeNoeMM) =0,
RETURN
25 RtAD(23) NFNoNFRoNBTA
READ(23) (FN(I)oI=1oNFN) o (WE(I)oI=19NFR) o (BETA(I)sI=1oNBTA)
READ(23) (((WFR(JJ9sN9sMM) yDUMsDUMIRA (JJoN9MM) ¢RP (JJ9sNesMM) sDUM 9 DUM ¢
X JJ=1oNFN) oN=1oNFR) yMM=] 4NBTA)
DU 45 N=]1,NFR
Wt (N) =WE (N) *SQRTGL
DU 4S JJ=19NFN
DU 45 MM=],NBTA
WFR(JJoNsMM) =wFR(JJ9NoeMM) ®SQRTGL
HA(JJeN9MM) =0,
HP (JJesNyMM) =0,
PA(JJeNsMM) =0,
4S5 PP (JJeNeMM) =0,
Rz TURN
1S READ(22) NFNyNFRyNBTA
IF (NFN,EQ.,777) GO TO 777
NOTE == NEED TO ACCOMMODATE DATA FOR O0,LE.BETA.LT.90,
DATA RECORD BEFORE EOF IS 777+777,777,
RcAD(23)MFNsMFRIMBTA
IF (NFN,EQeMFN AND NFR,EQeMFRoAND.NBTA.EQ,MBTA) GO TO 10
WRITE(69100) NFNoNFRoNBTAIMFNoMFRyMBTA
ICHECK=T7T77
Rt TURN
10 READ(22) (FN(I)oI=1oNFN) o (WE(I)oI=19oNFR) 4y (BETA(I)sI=19NBTA)
RcAD(23) (BFN(I)9sI=1oNFN) o (BWE(I)9sI=19NFR) s (BBETA(I)sI=14NBTA)
IfF (ICHECK,EQ,0) GO TO 60
DU 20 I=1,NFN
B8I=BFN(I)
XI=FN(I)
IF(1.01#XI,LT,Bl ORse ,99*XI.GT.BI) GO TO SO
20 CUNTINUE
DU 30 I=14NFR
BLl=BWE(I)
xXI=wE(I)
IF(le012XIoLTBI (ORe o99#XI.GT.B8I) GO TO SO
30 CUNTINUE
DU 40 I=1,NBTA
BI=BBETA(I)
X1=BETA(I)
IF(1s012XIeLToBl ORe o99#XI.GT.BI) GO TU SO
40 CUNTINUE
WHITE(64101)
IF (ICHECK,EQesl) GO TO 60
ICHECK=777
Rc TURN
S0 4=ITE(6+200)
WHITE(69201) (FN(I)sI=14NFN)
WrRITE(6+201) (WE(I)sI=14NFR)
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WRITE(6+201) (BETA(I)sI=1oNBTA)

WHITE (64202)

WRITE(64201) (BFN(I)eI=14NFN)

WRITE(6+201) (BWE(I)sI=1oNFR)

WRITE(64201) (BBETA(I)sI=19NBTA)

ICHECK=T777

RETURN

60 READ(22) (((DUMeHA (JJoNoMM) oHP (JJINgMM) oPA (JJeN9MM) 3PP (JJgNgMM) o

X  JJ=1eNFN) sN=]1¢NFR) yMM=]1 4NBTA)

READ(23) (((WFR(JJeN9MM) ¢DUM9DUMIRA (JJoNgMM) sRP (JJgNIMM) sDUM o
X DUMeJJI=)oNFN) sN=]1osNFR) yMM=]1,NBTA)

C WFRe SWAY AMPLITUDE o SWAY PHASEs YAW AMPLITUDE AND YAW PHASE ARE
C LOCATED IN THE @#DUM#* LOCATIONS.
C THEY ARE NOT USED AT PRESENT AND THEREFORE ARE NOT DIMENSIONED ETC.
DU 55 N=1.NFR
E(N)=wE (N) #SQRTGL
Du S5 JJ=19sNFN
DU S5 MM=]1.NBTA
SS WFR(JJeNsMM) =WwFR (JJ9NosMM) #SQRTGL
100 FURMAT (1H1 +9Xs*DATA SETS DO NOT MATCH®/ 10Xs #FOR HPM NFN = #,
X I3e%y NFR = #,]34%y NBTA = #9]3/10Xe®FOR SRYM NFN = #,]13,
X %9 NFR = #4]3¢4%9y NBTA = #,]13)
101 FURMAT(//710X+#DATA FROM TAPES IS COMPATIBLE®)
200 FURMAT (1H]1 99X e®#HPM = FNy WEs BETA®/)
201 FURMAT (10Xs10F10,5)
202 FURMAT (///9X+#SRYM = FNs WEs BETA®y)
Rc TURN
EvV
#DECK YINT

FUNCTION YINTP (XA¢XeYeN)
DIMENSION X(1)y Y (1)
1 DU 10 I=14N
IF (X(I)=XA) 10,1042
2 Iv=[=2
Ir (IN) 44446
4 =1
Gy T0 12
6 NV=N=3
It (IN=NN) 1241248
8 I v=NN
GY T0 12
10 CUNTINUE
12 Iu=Ine3
YINTP=0,
DL 20 I=INsIU
P=OD=Y(I)
DU 16 J=INsI0O
IF (I=J) 15916415
15 P=UD=PROD* (XA=X(J) )/ (X(1)=X(J))
16 CUNTINUE
20 YINTP=YINTP+PROD
21 RcTURN
END
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FUNCTION SIMPUN(XeYeN)
FURTRAN 1V FUNCTION FOR SIMPSONS RULE INTEGRATION
EWUAL OR UNEQUAL INTERVALS. W, FRANK, DTMB, CODE SB84s 7-16-65

DIMENSION X(50)+Y(50)
2 TFOUORMAT (234 NON MONOTONE X SIMPUN 1491PE12,.4)
IF(N=2) 7594
S S=(Y(l)eY(2))®(X(2)=X(1))/2,
GL 70 6
7 S=0,
GV TO 6
4 M=N-]
SEAX(2) =X (1)) /76 (Y (L) ((X(2)=X(3))/(X(L1)=X(3))e2 )oY (2)®((X(1)=XI{
X3))/7(X(2)=X(3))42,)=Y(3)#(X(2)=X(1))*#2/7 ((X(1)=X(3))®(X(2)=X(3))))
Lo=2
IF(N.EQ,3) GO TO B
SESe(X(3)=X(2)) /6% (Y(2)R((X(3)=X(4))/(X(2)=X(4))s2)¢Y(3)®((X(2)~
XX(4))/Z7(X(3)=X(4))42:)=Y(4)®(X(3)=X(2))®#2/((X(2)=X(4))®*(X(3)=X(4))
X))
L8=3
8 DU 1 K=LB¢M
IF (ABS(X(K+1)=X(1)) «GE,ABS(X(K)=X(1))) GO TO 1
3 WRITE(642) KyX(K)
GY TO0 7
1 SSSe(X(Ke1)=X(K))/6e®(Y(K)R((X(K*1)=X{K=1))Z(X(K)=X(K=1))e2,)¢Y (Ke
X1)#((X(K)=X(K=1))/Z(X(Kel)=X(K=]1))¢2)=Y(K=1)®(X(Ke]l)=X(K))®®2/((X(
XK) =X (K=1))®(X(Kel)=X(K=1))))
6 SIMPUN=S
RETURN
END
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10

12

15

17
18

SUBROUTINE PLOTPR (Ne GPM)
INSTRUCTIONS FOR PLOTTING PERCENTAGE EXCEEDANCE DIAGRAMS

CUMMON /8L17 SHIPN(6)s TFT(8)y YT(24)9 YT2(32)9 TCLR(16)y XTIT(3)
e PCTIT(3)s BUFF(1024)s XP(325)y YP(325)9s XMINy XMAXe XINC, XLGs
e YMINy YINCe ZMINy, ZINCy ISYMy TWS(3)e Ve Le CLRy BPLs DISPLy M
CUMMON /BL3/ GP(36)s GP2(36)s YPE(36+2)s ZPE(36)

CALL PLOT (10,59 0.0y =3)

CALL AXIS (0,0y 0,09 PCTITy 2l Se09 90,09 0,09 20,0)

YYl = 8,6

YY2 = 8.2 ’

CALL SYMBOL (0,29 YYls 0,129 SHIPNy 0,0+ 60)

CALL SYMBOL (1,09 YY2y 0,12+ 3HL =y 0,0, 3)

CALL NUMBER (1,49 YY2y 0,129 BPLy 0.0y 1)

CALL SYMBOL (2405 YY2y 04129 2HFTy 0,04 2)

CALL SYMBOL (3,09 YY2s 04129 3HV =y 0,06 3)

CALL NUMBER (3,49 YY2y 0,12¢ Vy 040y 1)

CALL SYMBOL (3.95¢ YY2y 06129 SHKNOTSs 0,0y S5)

CallL SYMBOL (1e409 7e4e 0,109 TWSy 0,09 30)

IF (N.EQesl) GO TO 10

Ir (M,EQ.7) GO TO 10

M4 = M & 2 = ]

CALL SYMBOL (S¢0y YY2y 0,129y TCLR(MM)y 0,04 20)

CALL SYMBOL (7449 YY2s 0,129 1H=9 0,09 1)

CALL NUMBER (7,69 YY2y 0o129 CLRY 0,09 1)

CALL SYMBOL (Be2s YY2y 0,129 2HFTy 0.0y 2)

IF(N,EQ,2) GO TO 12

LL=L#3=-2

CYCLE = 1.0 7 3.75

S;LL $8AKS (0.09 0.0y YT(LL)9 =30y 7.5y 0,09 GPMy CYCLE)
NP = 29

GV TO 1S

MM = M & 4 = 3

CYCLE = 0,5

CALL LBAXS (0,0s 0.09 YT2(MM)y =40y 6,09 0,0y GPMy CYCLE)
N3 = 1

NP = 35

CUNTINUE

XF (NP+1) = GPM
XP (NP+2) = CYCLE
YF(NPe]l) = 0,0
YF(NP+2) = 20,0

DY 18 I=14NP

Il = NB =1 ¢+ 1

IF (N,EQs2) GO TO 17
XP(I)=GP(II)

GV TO 18

XP(I) = GP2(II)
CUNTINUE

DV 25 I=1,4NP

Il =NB =1 + 1

IF (NJEQ.,2) GO TO 22
YP(I)=YPE(II,1)

GV TO 25
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22
25

28

30

YP(I) = ZPE(II)

CUNTINUE

CALL LGLIN (XPy YPs NPy 1y 09 ISYMy =1)
IF (N «GT. 1) GO TO 30

DU 28 I=14sNP

Il = NB=1 « 1

YP(I) = YPE(II.2)

CALL LGLIN (XPy YPy NPy 1y 09 ISYMy -1)
CUNTINUE

RETURN

END
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l1a

22
24

32
35

4“2

44
45

52
5S4

SUBROUTINE PLOTRS (Ns J)
INSTRUCTIONS FOR PLOTTING RESPUNSE AMPLITUDES VS. SIGN.,WAVE HT,

CUMMON /BL17/ SHIPN(6)y TFT(8)s YT(24)s YT2(32)s TCLR(16)s XTIT(3),
o PCTIT(3)y BUFF(1024)s XP(325)9 YP(325)9 XMINy XMAXe XINCy XLGo
e YMINs YINCye ZMINy ZINCy ISYMy TWS(3)s Vs Le CLRy BPLy DISPLs M
CUMMON /BL2/ SWH(323)s RA(32393)9 R2(323)s NK,

° SWHPM(S1)y RAPM(S1¢3)y R2PM(S])

DIMENSION ST1(2)s ST2(3)y ST3(4)

DATA ST1 7 10HSIGNIFICAN, 10HT VALUES /

DATA ST2 7/ 10HMOST PROBA, 10HBLE EXTREM, 10HE VALUES /

DATA ST3 7/ 10HEXTREME VA, 10HLUES FOR Dy 10HESIGN CONS,
« LOMIDERATION /

CALL PLOT (10,59 0400 =3)

IF (N.EQ.2) GO TO 12

IF(YINCeGTe0,) YPMAX=10,#*YINC

Gy TO 14

IF (ZINC .GT, 0.0) YPMAX = 10,0 ®* ZINC

N = 0

DU 35S K=]¢NK

IF (SWH(K) .GT, XMAX) GO TO 35S

IF(N.EQ.2) GO TO 22

IF (RA(KsJ) eGT,YPMAX ,AND, YINC,GT.0.,) GO TO 35S

GU TO 24

IF (R2(K) oGT, YPMAX AND, ZINC «GTe. 0.0) GO TO 35

NP = NP « 1

XFP (NP) = SWH(K)

IF (N.EQ.,2) GO TO 32

YP (NP)=RA (KyJ)

GU TO 35

YP(NP) = R2(K) -,
CUNTINUE t
NPl = NP + 1

NP2 = NP + 2

XP(NP1l) = XMIN

XP (NP2) = XINC

IF (N.EQ.2) GO TO 42

IF (YINC.LE.O,) GO TO 44

YP(NP1) = YMIN

YP(NP2) = YINC

GU TO 4S

IF (ZINC LLE, 0.0) GO TO 44
YP(NP1) = ZMIN

YP(NP2) = ZINC

GU TO 4S5

CALL SCALE (YPy 8,09 NPy 1)

CALL AXIS (0,09 0,09 XTITy =309 XLGs 0409 XMINy XINC)

IF (NsEQs2) GO TO S2

LL=L#3=-2

CALL AXIS (0,09 0,09 YT(LL) 930y 8,09 90,09 YP(NPl)s YP(NP2))
GU TO 54

MM = M # 4 - 3

CALL AXIS (0,09 0,04 YT2(MM)y 40y BoOs 90,09 YP(NPLl)s YP(NP2))

CALL SYMBOL (0.5s 9429 0129 SHIPNy 0.0y 60)
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91
92
93

94
58

60

62
64

e
S

CALL
caLL
caLL
CALL
CALL
CALL
CALL

SYMBOL
NUMBER
SYMBOL
SYMBOL
NUMBER
SYMBOL
SYMBOL

(1000 8060 0.120 3HL = Q.Oo 3)
(lely Boe6y 0,129 BPLY 0.0y 1)
(2.059 Be6y 04129 2HFT, 0,0, 2)
(3,09 8469 0.120 3HV = 9.0’ 3)
(3e49 B8e69 0,120 Vo 0.0o 1)

(3959 8469 0,129 SHKNOTSy 0,0y S)
(l.Oo 7.60 00‘00 THS’ 0.00 30’

IF(N.EQ.2) GO TO S8
GU TO (91+92993) 94

CALL SYMBOL (1.0 8409 0,109 STls 0.0y 20)
GU TO 94

CALL SYMBOL (1,0s B409 0,109 ST2s 0.0y 30)
Gu T0 94

CALL SYMBOL (1,09 8409 0,109 ST3s 0.0y 40)
Gu TO 60

Ir (M ,EQe 7) GO TO 60

MM = M # 2 - ]

CALL SYMBOL (5,09 8469 04129 TCLR(MM),y 0,0, 20)
CALL SYMBOL (7,49 8469 04129 1H=9 0.0y 1)
CALL NUMBER (7,69 B¢69 04129 CLRs 0.0y 1)
CALL SYMBOL (B¢29 Bebs 0,129 2HFTs 0409 2)
CALL LINE (XPy YPy NPy 1y =19 ISYM)

YPMAX = 10,0 # YP(NP2)

N = 0

DU 7S K=1,446

LF (SWHPM(K) ,GT., XMAX) GO TO 75
IF (N.EQ.2) GO TO 62
IF (RAPM (K¢ J) «GT.YPMAX) GO TO 75
Gu TO 64

If (R2PM(K)

NP =
XP (NP
IF (N,

NP + 1

«GTe YPMAX) GO TU 75

) = SWHPM(K)

EUe2)

GO TO 72

Y (NP)=RAPM(K+J)
GJ TO 75
) = R2PM(K)

YP (NP
CUNTI

XF (NP+1)
XF (NP+2)
YP(NP+1)

Y¥ (NP

NUE

wouuu

+2)

XP (NP1)
XP (NP2)
YP(NP1)
YP (NP2)

CALL LINE (XPy YPy NPy 19 0y 3)
RETURN

END
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