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1. Index of Commands

The following listing of commands is available on-line via the commands index hydrodynamics,
index general, index database, index matrix, index functions, index
fe commands, index fe elements, and index misc. All categories are printed by the single
command index.

1.1. Hydrodynamic Commands

hyd analysis added mass, hydrodynamic damping, exciting forces
hyd analysis response wave-induced hydroelastic response

hyd analysis response drag wave-induced hydroelastic response

hyd analysis response P external force hydroelastic response

hyd assign mooring assign mooring stiffness to a body

hyd body check check body data

hyd close files close HYDRAN-XR output files

hyd convert fea mesh convert FEA mesh to hydrodynamic panel mesh
hyd coordaxs specify coordinate axes

hyd coord trans transform input coordinates to inertial coordinates
hyd export graphics export hydro. panel mesh to graphics program
hyd export graphics_th export time history motion to graphics program
hyd flex modes input flexible modes

hyd genmodes transform to generalized coordinates

hyd irregular short-term extreme response

hyd modal pressure print exciting and modal pressures

hyd mooring line input mooring line data

phyd mooring line print mooring line data

hyd mooring stiffness input mooring stiffness

phyd mooring stiffness print mooring stiffness

hyd nodes input nodal coordinates

phyd nodes print nodal coordinates

hyd node gen node generation

hyd node tolerance check nodes for still water and symmetry planes
hyd panel define 4-node (or 3-node) panel elements

phyd panel print panel elements

hyd panel rmap create reverse mapping of panel numbers

hyd parameters input global control parameters

hyd postresponse obtain some post-processed responses

hyd postresponse P obtain some post-processed responses

hyd rigid modes generate rigid body modes

hyd rmass input mass matrix for user modes

hyd surf elevation determine the "free" surface elevation

hyd surf nodes input surface nodal coordinates

phyd surf nodes print surface nodal coordinates

hyd surf node gen surface node generation

hyd surf node tolerance check surface nodes

hyd surf panel define 4-node (or 3-node) surface elements
phyd surf panel print surface elements

hyd tf calculate transfer functions

hyd velocity calculate fluid velocity at user-specified points
hyd velocity nodes define velocity point coordinates

phyd velocity nodes print coordinates

hyd velocity node gen generate velocity point coordinates

hyd velocity node tolerance check velocity nodes

hyd wave input wave frequencies and incidence angles
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1.2.

1.3.

1.4.

hyd wave dispersion
hyd wave spectra
phyd wave spectra
hyd wet

General Commands

break loop
date

do

filein
flush

help

if

index
logfile
login

name”?

new project
palias

quit

read

rename file
return

rm _file
savequit
system command
time

while

write

Database Commands

clear

ls or dir

11

memory

mv or rename
readdb

rm or del
rm* or del*
save

Matrix Commands

add

arpack

array3d slice
array3d unslice
cp

cpdg

diag mult

dim reduce
eigval

extract

solve for wave length, wave number
input wave spectra
print wave spectra
estimate "wet" natural frequencies

break do/while loop

prints the current date and time
do loop

read commands from file

flush the buffer for a file
on-line help

conditional if

index of commands by category
turn log file on/off

read commands from a log file
echo current project name
start a new project (also newproj or newprob)
print command aliases

quit MANOA

read an array from file
rename a file

return from batch mode

remove a file

save database and quit
execute a system command
returns the system seconds
conditional while

write an array to file

initialize the database

short listing of arrays in database
long listing of arrays in database
report memory used by database
rename an array

read a database from file

remove an array from the database
remove members from the database
save the database to file

matrix add

eigenvalue solver

slice a 3-D array

insert a matrix into a 3-D array
copy

copy diagonal elements

multiply by a diagonal matrix
reduce dimensions of a matrix
eigenvalue solver

extract rows of a matrix
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fft

fft helper
ftopro
gauss
get dim
ident
identc
identi
input
inputc
inputch
inputi
input3d
input3dc
inputi

interpolate

invert
Jjacobi
joinh
joinv
max

min

mult
mult col
mult elem
norm
pmult
print
printf
printi
psolve
psolvel6
ptoful
ptosparse
put
putdg
scale
series
series2d
seti
seti
seti
sort

sparse matrix clean
sparse mult

split

sub

subcol
sumcol
tmult

to complex

to complex2

to_int

to real
to reall6
to vector
trans
unsplit

compute Fourier or inverse Fourier transform
multiply transfer functions with Fourier coefficients
full to profile storage

Gauss elimination

get dimensions of a matrix

create real identity matrix

create complex identity matrix
create integer identity matrix
input a real matrix

input a complex matrix

input a character matrix

input an integer array

input a real 3-D array

input a complex 3-D array

input an integer 3-D array
interpolate discrete data

invert a square matrix

jacobi eigenvalue solver

join two matrices horizontally

join two matrices vertically

find the maximum in a matrix column
find the minimum in a matrix column
matrix multiply

multiply columns of two matrices
multiply elements of two matrices
matrix norm

matrix multiply for profile storage
print a matrix

print a matrix in F format

print a matrix in integer format
profile equation solver

profile equation solver for real*16
convert profile to full storage
convert profile to sparse storage
put matrix inside another

put vector on diagonal of a matrix
scale an array

create a 1ld series of real data
create a 2d series of real data

set a character string

set an integer scalar

set a real scalar

sort a matrix

remove sparse matrix storage

matrix multiply for sparse storage
split a matrix based on columns
matrix subtraction

subtract columns of two matrices
sum columns of a matrix

multiply by transpose

convert to complex

convert to complex with two arguments
convert to integer

convert to real

convert to real*lé6

convert to vector

matrix transpose

unsplit a matrix
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1.5.

1.6.

unwrap
wrap
xprint
zZero
zZeroc
zeroil

Mathematical Functions

abs

acos
asin
atan

bessel j or bessel y

conjugate
cosine

cosh

epsilon

erf

erfc (see erf)
erfc _scaled
exp

gamma

log

logl0

pi

power

sine

sinh

sgrt

tan

tanh

(see erf)

unwrap the rows of a matrix
wrap the rows of a matrix
extended print

zero a real matrix

zero a complex matrix

zero an integer matrix

absolute value of matrix elements
arccosine of matrix elements

arcsine of matrix elements

arctangent of matrix elements

Bessel function of 1st/2nd kind of matrix
complex conjugate of matrix elements
cosine of matrix elements

hyperbolic cosine of matrix elements
returns a small value relative to 1
error function

complementary error function

scaled complementary error function
exponential of matrix elements

gamma function of matrix elements
natural log of matrix elements

common log of matrix elements

creates a scalar with the value of pi
power of matrix elements

sine of matrix elements

hyperbolic sine of matrix elements
square root of matrix elements
tangent of matrix elements

hyperbolic tangent of matrix elements

Finite Element Commands

bcid

body frc2d
check diag
consolidation
dampers
direct th
disp cntl

el iso matl
elem alias
elem grp
elemXX

eq direction
export graphics
fem error
form c

form k

form m
imposed displ
initial conditions
load summary
lsolve

displacement boundary conditions
define 2D body forces

check diagonals of K for zero

carry out consolidation analysis
nodal dampers

determines dynamic time history response
displacement control

elastic, isotropic material matrix
print element aliases

add/delete element group

input for element type XX

generate earthquake direction vector
export to graphics program

estimate finite element error

form global damping

form global stiffness

form global mass

imposed nodal displacements

elements

specify initial conditions for time history

print load summary
linear equation solver
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1.7.

mass
mass_summary
merge nodes
modal th

nodal constraint

nodal disp
nodal pressure
nodef

nodes

node_ gen
node order
node_ str
nsolve
num_egs
pbcid

pbody frc2d

pcurrentvelocity

pdampers
pdisp
pelemXX
pedqns
pimposed displ
pmass
pndisp
pndisp_ th
pnodef
pnodes
presponse
pstate
response
rigid modes
state

water waves

Finite Elements

beam3d
biotl1d234
biot2d3to9
cable
contact spring
dll234
dl1234v2
d213to9
d2ltri
1FEM2D
interface
isomin6
min3s
min5s
mindt
min6
nbeam2d
ntruss
spring
stiff2n
truss

nodal mass definition

summary of total structural mass
merge coincident nodes

determines dynamic modal response
impose nodal constraints

arrange displacements on node basis
nodal pressure definition

nodal load definition

node definition

generate nodes

orders nodes for equation numbering
average nodal stresses

nonlinear equation solver

number equations

print nodal restraints

print 2D body forces

print current velocity

print nodal dampers

print displacements

print data for element type XX
print equation numbers

print imposed nodal displacements
print input nodal masses

print nodal displacements

print time history of nodal displacements
print input nodal loads

print nodes

print element response

print element state

determine element response
generate rigid body modes
determine element state

input water waves

linear, 3-D beam element

1-D element for linear, elastic consolidation
2-D element for linear, elastic consolidation
elastic catenary cable

nonlinear, contact spring

1-D, linear, elastic element

1-D, linear, elastic element, v.2

2-D, linear elastic element

2-D, linear elastic triangular element

2-D, 3 to 9 node element for nonlinear iFEM

quadrilateral (and triangular) interface element

linear, triangular Mindlin plate
Mindlin 3-D triangular, linear shell
Mindlin 3-D quadrilateral, linear shell
quadrilateral, linear, Mindlin shell
linear, triangular Mindlin plate

large displacement, elastic 2D beam
large displacement truss

nonlinear, elastic spring

linear elastic 2-node stiffness element
linear truss
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1.8. Miscellaneous Commands

fortran kind prints the number of bytes for standard types
gauss_int Gauss integration

gauss_pts Gauss integration points

poly evaluate a 1-D or 2-D polynomial

tri intpts integration points for triangle

userf user—-defined functions
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2. Command Reference

2.1. Hydrodynamic Commands

hyd analysis
Command to determine the added mass, damping, and wave excitation forces

Command Syntax
hyd analysis [#added fregs=? -periods] [-no_pot] [-source]

#added fregs is the number of wave frequencies to add to a previous
analysis. The frequencies, in radians/sec, are to be listed on the
input line immediately following this command. If -period is specified,
the input values are interpreted to be wave periods. The frequencies
will be inserted in numerical sequence into the frequencies previously
specified by the hyd wave command.

If -no _pot is specified, the velocity potentials are not saved.
WARNING: Although this option saves memory in the database, specifying
-no_pot means that the potentials and/or pressures cannot be calculated
in the hyd analysis response command.

If -source is specified, the radiation source strengths are written to
file *.rad by the Fortran statement

write (f rad)omega, strength

and the diffraction source strengths are written to file *.dif by the
Fortran statement

write(f dif)omega, angle, strength

For the latter, the outer loop is on the wave frequency. The * in the
above file names represents the project name. Contact NumSoft
Technologies for more complete details regarding the information
written to these files. Note that this option is not compatible at this
time with the #added fregs option.

Some basic commands to carry out the hydrodynamic analysis can inlude:

hyd parameters
hyd coordaxs
hyd wave

hyd nodes

hyd coord trans
hyd panel

hyd body check
hyd rigid modes
hyd rmass

hyd flex modes
hyd genmodes
hyd analysis
hyd analysis response
hyd postreponse

Other commands can be used, as needed. In addition, the sequence of the
commands as given above may be altered somewhat, but this command must
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precede the hyd analysis response command. The hyd nodes command (and the
hyd coord trans command, if it is required) must precede the hyd panel

command. Also, hyd rigid modes,

if used, must be given before hyd rmass and

hyd flex modes. The hyd flex modes command is not needed to carry out the
hydrodynamic analysis of single or multiple rigid bodies.

The hydrodynamic analysis is based on linear potential theory. The Green
function method with constant source strengths over each fluid panel is

used to solve for the hydrodynamic variables.

All calculations are carried

out in double precision, except the Green functions are evaluated to single
precision accuracy and the solutions of the equations to obtain the

radiation and diffraction potentials are carried out in single precision
arithmetic. The program is applicable for both infinite and finite water

depths. Results from this command are the added mass,

hydrodynamic damping,

and generalized wave exciting forces.

Single and double symmetry of the structure are exploited by using the
composite source distribution method. For single symmetry, the panels

should be generated corresponding to the y > 0 region.

For double symmetry,

the panels should be generated on the x > 0, y > 0 region of the body.

The results are written to files,

whose names are the project name with an
extension. In addition to the basic *.out file, the following files may be

created:
*.pan --> panel data
*.adm --> added mass coefficients
*.adp --> hydrodynamic damping coefficients
*.exf --> generalized wave excitation forces
*.,0t2 --> additional output
*.pot --> velocity potentials at panel centers

The following main arrays are created in the database:

.hyd modesym (nmode) -> symmetry code for modes

.hyd twnk(nfreq, 2) -> wave period, wave number

.hyd un (nmode, npanel) -> generalized normals

.hyd xr (npanel, 4) -> x coordinates of panels

.hyd yr (npanel, 4) -> y coordinates of panels

.hyd zr (npanel, 4) -> z coordinates of panels

.hyd xyzc (npanel, 3) -> x,y,z coordinates of panel centers
.hyd panela (npanel) -> area of fluid panels

.hyd paneln (3, npanel) -> x,y,z components of panel normals
.hyd addm (nmode, nmode, nfreq) -> added mass coefficients

.hyd damp (nmode, nmode, nfreq) -> hydrodynamic damping coefficients
.hyd uz (nmode, npanel) -> vertical, z, displacements

.hyd fd(nmode,nbeta,nfreq) -> generalized diffraction forces
.hyd fi (nmode,nbeta,nfreq) -> generalized Froude-Krylov forces
.hyd rhs (nmode) -> RHS of generalized equations

.hyd dynk (nmode, nmode) -> dynamic stiffness (LHS)

.hyd gencor (nmode, nfreqg, nbeta) -> generalized coordinates
.hyd potincm(npanel,nfreq,nbeta) -> incoming potentials
.hyd potdiff (npanel,nfreq,nbeta) -> diffraction potentials
.hyd potrad(npanel,nfreq,nmode) -> radiation potentials

where nmode is the number of modes, npanel is the number of active panels,

nfreq is the number of wave frequencies, and nbeta is the number of wave
angles. These quantities are specified by the hyd parameters and hyd panel
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commands. Additional, temporary, arrays are also created and deleted. They
all begin with either ".hyd " or "$". To avoid a collision in array names,
the user should not create any other array with these prefixes.

See Also
hyd analysis response hyd panel hyd parameters
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hyd analysis_response
Command to determine the wave-induced response

Command Syntax
hyd analysis response [-residual] [symmetrize=on|off]

This command solves the equations of motion to determine the
generalized response based on the added mass, damping, and exciting
forces calculated by the hyd analysis command, which must precede this
command.

If -residual is specified, the residual error in the solution of the
equations of motion is calculated. The maximum norm of the error is
reported.

If symmetrize=on, the added mass and hydrodynamic damping matrices are
symmetrized by averaging the corresponding off-diagonal terms. If
symmetrize=off, no averaging is done (default). Theoretically, these
matrices should be symmetric. However, because of discretization
errors, some corresponding terms may not be symmetric. The unsymmetry
reduces as the mesh is refined.

This command can be executed any number of times, for example, to evaluate
changing the moments of inertia of a body. The hyd analysis command does
not need to be repeated as long as the added mass, hydrodynamic damping,
and exciting forces are not affected. Before this command, the structural
mass matrix must be defined as a database member and named hyd mstr. For
single or multiple rigid bodies, this matrix is created easily with the

hyd rmass command. If a viscous structural damping matrix (hyd cstr) and a
structural stiffness matrix (hyd kstr) are not defined, they will be
created and zeroed. (Constant structural hysteretic damping can be easily
specified via the hyd parameters command.) The dimensions of the structural
matrices should be (nmode,nmode), where nmode is the number of modes. The
hyd flex modes command is not needed to carry out the hydrodynamic analysis
of single or multiple rigid bodies.

The results are written to files, whose names are the project name with an
extension. In addition to the basic *.out file, the following file will be
created:

*.cor --> generalized coordinates

The following main arrays are created in the database:

.hyd rhs (nmode) -> RHS of generalized equations
.hyd dynk (nmode, nmode) -> dynamic stiffness (LHS)
.hyd gencor (nmode, nfreqg, nbeta) -> generalized coordinates

where nmode is the number of modes, nfreq is the number of wave
frequencies, and nbeta is the number of wave angles. Additional, temporary,
arrays are also created and deleted. They all begin with either ".hyd " or
"$". To avoid a collision in array names, the user should not create any
other array with these prefixes.

See Also
hyd analysis hyd postresponse
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hyd analysis_response_drag
Command to determine the wave-induced response including linearized
quadratic drag

Command Syntax
hyd analysis response drag argl arg2 beta=? conv=? [maxit=?]
[wave=7?] [symmetrize=on|off]

This command solves the equations of motion to determine the
generalized response based on the added mass, damping, and exciting
forces calculated by the hyd analysis command, which must precede this
command. The command linearizes the Morison-type drag term as described
below. Only one wave angle is considered.

argl is the vector of diagonal terms in the "viscous" damping matrix

that is used for the v”*2 drag term. Note that this matrix is required
to be diagonal, and hence only the diagonal values must be specified.
The vector can be either real or complex.

arg2 1is the modal transformation matrix that is used to transform
structural mass, damping and stiffness matrices from physical
displacements to modal coordinates.

beta is the integer wave angle number (not the wave angle) to be used
(default=1)

conv 1s the convergence criterion
maxit is the maximum number of iterations (default=10)
wave 1is the wave amplitude (default = 1)

If symmetrize=on, the added mass and hydrodynamic damping matrices are
symmetrized by averaging the corresponding off-diagonal terms. If
symmetrize=o0ff, no averaging is done (default). Theoretically, these
matrices should be symmetric. However, because of discretization
errors, some corresponding terms may not be symmetric. The unsymmetry
reduces as the mesh is refined.

The equations of motion are of the form
[-w"2 M+ iw (C+Cd) +Klg=P+Pm

M and K are the total mass and stiffness matrices (structure + fluid),
C is the structure plus radiation damping, C d is the linearized drag
term, P is the linearized exciting forces, and P m are the exciting
forces from the Morison-type drag term. g are the modal coordinates.
This equation is identical to the equations solved by

hyd analysis response, except for the terms C d and P _m.

C d is obtained as follows. The diagonal damping matrix represented by
argl is multiplied with (v-u) to obtain effective damping terms. v is
the velocity at each structural degree-of-freedom based on the incoming
wave, and u is the corresponding structural velocity from the previous
iteration. The modified diagonal damping matrix is then transformed to
modal coordinates using arg2, to obtain C d.

The modified damping matrix is multiplied by v to obtain the force in
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physical coordinates. The transformation matrix arg2 is used to
transform this physical force vector to modal coordinates, giving P _m.

The iteration continues until the maximum difference between
displacements u from one iteration to the next is less than conv. If
convergence is not reached in maxit iterations, a warning is issued but
the unconverged results will be treated as converged and the solution
will proceed.

This command can be executed any number of times, for example, to evaluate
multiple wave angles.

The results are written to files, whose names are the project name with an
extension. In addition to the basic *.out file, the following file will be
created:

*.cor --> generalized coordinates

If they do not exist, the following main arrays are created in the
database:

.hyd rhs (nmode) -> RHS of generalized equations
.hyd dynk (nmode, nmode) -> dynamic stiffness (LHS)
.hyd gencor (nmode, nfreq, nbeta) -> generalized coordinates

where nmode is the number of modes, nfreq is the number of wave
frequencies, and nbeta is the number of wave angles. Additional, temporary,
arrays are also created and deleted. They all begin with either ".hyd " or
"$". To avoid a collision in array names, the user should not create any
other array with these prefixes.

The results from this command will be inserted in
.hyd gencor (nmode,nfreq,beta) . Hence, all wave angles can be dealt with one

at a time.

See Also
hyd analysis hyd postresponse
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hyd analysis_response P
Command to determine response to harmonic loading

Command Syntax
hyd analysis response P [-eq] [-residual] [symmetrize=on|off]

This command is very similar to hyd analysis response, which is used
for wave-induced motion, whereas this command determines the response
to predefined load pattern "P", contained in hyd Peiwt (nmode). This
command uses the added mass and hydrodynamic damping determined by the
hyd analysis command, which must precede this command. Only the

radiation potentials (i.e., added masss and hydrodynamic damping) are
considered. The excitation frequencies are specified by the hyd wave
command. Specify one wave angle (0 degrees, for example). The wave

exciting forces are ignored. Although it is a bit inefficient to
calculated wave exciting forces and then ignore them, the computational
effort to obtain the wave exciting forces for one wave angle is
relatively small.

For earthquake ground motion, specify option -eq. In a usual earthquake
analysis, the effective load vector Peiwt would be defined as the
negative of the transpose of the generalized modes times the combined
mass (structure mass Ms + added mass Mf) times an influence vector r

(i.e., -psi”T * (Ms + Mf) * r). r specifies which displacement degrees
of freedom move with the ground motion. However, the approach used here
is to form the generalized added mass (Mf* = psi”T * Mf * psi)

directly, and hence Mf is not available. It can be shown that the
effective load vector can be approximated as

-(I + Mf*) * psi”T * Ms * r

if the generalized structural mass is the identity matrix; i.e., the
modes are orthonormal with respect to the structure mass matrix.
Therefore, when -eq is specificed, Peiwt should specified as psi”T * Ms
* r, which will be multiplied internally by -(I + Mf*) for each
frequency.

For earthquake ground motion, there is an additional term to the
effective load vector because the hydrodynamic damping depends on the
total velocity (as compared to viscous structure damping, which is
assumed to depend on the relative velocity). Again assuming that the
generalized structure mass matrix is the identity matrix, the
additional term for the effective load vector is

+ i/w CE* * psi”"T * Ms * r
in which Cf* is the generalized hydrodynamic damping matrix.
The above expressions for the effective load vector are based on the
assumption that the influence vector r can be represented by the
generalized modes. There is typically an error in this representation,
which results from using a truncated subspace of generalized modes. The
error 1is

e=r -psi *pr=r-psi* (Ms*)"-1 psi"T * Ms * r

in which psi * p r is the approximation of r by the generalized modes.
The more modes one uses, the better this approximation should be.
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If -residual is specified, the residual error in the solution of the
equations of motion is calculated. The maximum norm of the error is
reported.

If symmetrize=on, the added mass and hydrodynamic damping matrices are
symmetrized by averaging the corresponding off-diagonal terms. If
symmetrize=o0ff, no averaging is done (default). Theoretically, these
matrices should be symmetric. However, because of discretization
errors, some corresponding terms may not be symmetric. The unsymmetry
reduces as the mesh is refined.

Some basic commands to carry out the analysis can include:

hyd parameters

hyd coordaxs

hyd wave

hyd nodes

hyd coord trans
hyd panel

hyd body check

hyd rigid modes
hyd rmass

hyd flex modes

hyd genmodes

hyd analysis

hyd analysis response P
hyd postresponse P

Note that this list does not include the creation of the modal forces in
hyd Peiwt (nmode) .

Other commands can be used, as needed. In addition, the sequence of the
commands as given above may be altered somewhat. However, the hyd analysis
command must precede this command. Before this command, the structural mass
matrix must be defined as a database member and named hyd mstr. For single
or multiple rigid bodies, this matrix is created easily with the hyd rmass
command. If a viscous structural damping matrix (hyd cstr) and a structural
stiffness matrix (hyd kstr) are not defined, they will be created and
zeroed. (Constant structural hysteretic damping can be easily specified via
the hyd parameters command.) The dimensions of the structural matrices
should be (nmode,nmode), where nmode is the number of modes. The

hyd flex modes command is not needed to carry out the hydrodynamic analysis
of single or multiple rigid bodies.

The results are written to files, whose names are the project name with an
extension. In addition to the basic *.out file, the following file may be
created:

*.cor --> generalized coordinates

See the commands hyd analysis and hyd analysis response for more details.
This command creates the following array in the database:

.hyd gencor (nmode, nfreq) -> generalized coordinates

where nmode is the number of modes and nfreq is the number of frequencies.
Additional, temporary, arrays are also created and deleted. They all begin
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with either ".hyd " or "$". To avoid a collision in array names, the user
should not create any other array with these prefixes.

See Also
hyd analysis hyd analysis response hyd postresponse P
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hyd assign_mooring
Assign mooring stiffnesses to bodies

Command Syntax
hyd assign mooring
body=? mooring=? attach=?,?,? [theta=7?] [T=2,72,2,2,2,2,7,72,7?]

body is the body number

mooring is the stiffness number in .hyd mooring K

attach is the x,vy,z body coordinates of the attachment point on the
body

theta is the rotation in degrees about the z-axis (see below)

T is a 3x3 transformation matrix in the order
T(1,1),T(2,1),T(3,1),T(1,2),etc.

Assigns ("attaches") a mooring stiffness to a body. The stiffness is
assembled into the structural stiffness matrix hyd kstr. If hyd kstr does
not exist or is not the proper size (nmode x nmode), it is created.

Prior to adding the mooring stiffness to the structural stiffness, it is
transformed to body coordinates. If the z-axis of the mooring stiffness
coordinate system is parallel to the z-axis of the body coordinates, then
the transformation is conveniently specified by theta, which is the
z-rotation from the mooring x-axis to the body x-axis. Otherwise, the
general 3x3 orthogonal coordinate transformation matrix, T, that
transforms a vector from the body-fixed coordinate system to the mooring
coordinate system may be input in column order.

The mooring stiffness is used to determine the contribution of the
mooring stiffness to the stiffness of the rigid body modes, as defined by
the command hyd rigid modes. A mooring stiffness assigned, for example,
to body 2 will have stiffness contributions to rigid body modes 7 - 12,
the surge, sway, heave, roll, pitch, and yaw of body 2. The mooring
stiffnesses must be assigned prior to any transformation of the modes to
assumed modes, for example by the command hyd genmodes. Also, any
contribution to flexible modes is not included by this command. The user
must define that contribution "manually" when specifying hyd kstr.

Every mooring line must be assigned explicitly. In particular, even for a
symmetric mooring arrangement, each mooring line must be specified.

See Also
hyd mooring stiffness phyd mooring stiffness
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hyd body check
Perform some checks on the panel mesh

Command Syntax
hyd body check [body=7?] [nodes=7?, ?] [panels=?,7?] [body sym=7?]

This command performs some checking of the body panel mesh. The arguments
are only required in the case of multiple bodies, as defined by the
parameter nbodies in the hyd parameters command. In this case, the
checking will be for the body number specified by the parameter body.
Hence, one hyd body check command should be issued for each body for
which a mesh is specified explicitly. The parameters nodes and panels
specify the ranges of nodes and panels corresponding to body. For
example, body=1 nodes=1,100 panels=1,81 mean that body 1 is represented
by nodes 1 to 100 and panels 1 to 81. If symmetry in the command

hyd parameters is 1 or 2, then the parameter body sym must be specified
here. Its value must be: 0, if the mesh for the particular body is for
the entire body; 1, if the mesh for the particular body is for 1/2 the
body; and 2 if the mesh for the particular body is for 1/4 the body. The
default for body sym is the system symmetry specified by hyd parameters.

This command will check that the nodal coordinates are consistent with the
symmetry specification. E.g., in the case of double symmetry, only the body
in the (+x,+y) quadrant should be meshed. A warning will be issued for all
nodes outside this quadrant.

The volume of the mesh is reported, as calculated by the x, vy, and z
projections.

The inertial coordinates of the center of buoyancy are calculated, based on
the average of the three volume calculations.
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hyd close_files
Close output files
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hyd convert_ fea mesh
Convert FEA mesh to a hydrodynamic panel mesh

Command Syntax
hyd convert fea mesh

Import the fea mesh defined in HYDRAN-XR to a hydrodyanmic panel mesh.
All FEA nodes are converted to "hydrodynamic" nodes.

A hydrodynamic panel is created for each "wet" interface, min5s and min3s
element. If the "positive" side of the finite element is wet, then the
node order is reversed when defining the panel to make it consistent with
the clockwise specification of nodes for the panels.

The interface elements are converted first, followed by the minbs
elements and then the min3s elements.

This command means that a mesh does not have to be essentially redefined
by the hyd nodes and hyd panel commands as long as a compatible finite

element mesh has been defined.

NOTE: the fea nodal coordinates must be specified in the inertial
coordinate system to use this command.

See Also
hyd nodes hyd panel interface min3s minb5s
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hyd coordaxs
Define the coordinate systems for the hydrodynamic analysis.

Command Syntax
hyd coordaxs [origin=?,?,?] [angles=?,?,?] [xb=?] [yb=?] [zb=7] &
[theta=?] [zcg=?] [body=7?]

origin = (x,y,z) inertial coordinates of the origin of the input
coordinate system

angles = Euler (Bryant) angles that define the orientation of the
input axes (degrees)

xb = inertial x-coordinate of the origin of the body fixed
coordinate system

vb = inertial y-coordinate of the origin of the body fixed
coordinate system

zb = inertial z-coordinate of the origin of the body fixed
coordinate system

theta = angle in degrees between the inertial x-axis

and the body-fixed x-axis (see below)
zCcg = body-fixed z-coordinate of the center of gravity
body the number of the body (see below)

Although the default for all values is 0, this command is required.

There is one inertial (global) coordinate system, and for each body there
is an input coordinate system and a body-fixed coordinate system. The
number of bodies is specified by the nbodies parameter in the

hyd parameters command. There is always at least one body. For a given
body, the input coordinate system is used to specify the nodal coordinates
for that body. The body-fixed coordinate system is used principally to
define the rigid body modes for the body.

The inertial coordinate system is located on the still-water plane, with
the z-axis positive upward. The hydrodynamic calculations are carried out
in the inertial coordinate system.

The input coordinate system for a body is for input convenience. If the
input and inertial coordinates systems are not the same, then after the
nodes have been defined the user must transform the coordinates to the
inertial system by the hyd coord trans command. The input coordinate system
is defined relative to the inertial system by a shift (specified by the
origin parameter) and a rotation (specified by the angles parameter). The
orientation of the input coordinate system is obtained by sequentially
imposing the rotations about first the input x-axis, then the rotated
y-axis after 1 rotation, and finally the z-axis after 2 rotations.

The origin of the body-fixed coordinate system is specified by the
parameters xb, yb, and zb. The origin of the body axes need not be at the
center of gravity of the body. However, it must be on the same vertical
line as the CG of the body. The z-axis of the body fixed coordinate system
is positive upward. The angle theta is the angle between the inertial
x-axis and the body x-axis, measured from the inertial x-axis with
counterclockwise positive. The inertial z-axis and the body z-axis are
parallel.

In the case of multiple bodies, as defined by nbodies in the command

hyd parameters, one hyd coordaxs command must be input for each body, and
the body number ranges from 1 to nbodies. In this case, the data specified
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here define the location and orientation of each body's input coordinates
and body-fixed coordinates.

In the case of symmetry, it is possible that a body is a complete
reflection of another body that has been input. There are no nodes or
panels that are input explicitly for such a body. This command is still
required, however, to specify zcg. Although the values are not used for
calculations, it is recommended that the origin of the body-fixed
coordinate system be given as well so that the correct values will be
printed in the project summary.

The data are stored as:
.hyd coordaxs(1l1l,nbodies) -> origin, angles, xb, yb, zb, theta, zcg

See Also
hyd coord trans hyd nodes hyd rmass
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hyd coord_trans
Transform the nodal coordinates to the inertial coordinate system.

Command Syntax
hyd coord trans [body=7?] [nodes=7?, ?]

This command is required if the input coordinate system and the
inertial coordinate system are not the same, as defined by the command
hyd coordaxs. For multiple bodies, as specified by the nbodies
parameter in the hyd parameters command, the parameters body and nodes
are required. body is the body number and nodes define the range of
nodes that correspond to that body. E.g., body=1 nodes=1,100 would mean
that the coordinates for nodes 1 to 100 would be transformed using the
coordinate transformation data for body 1 that was specified in the
hyd coordaxs command. For multiple bodies, the command must be issued
as many times as necessary to transform the nodal coordinates to the
inertial coordinate system.

If this command is required, it must be issued after all the nodal
coordinates have been defined (hyd nodes) and before the panels are

defined (hyd panel).

See Also
hyd coordaxs hyd nodes hyd panel
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hyd export graphics
Export hydrodynamic panel mesh to graphics program input file

Command Syntax

hyd export graphics -target [-modes T=7?] &
[-displ freg=? angle=? steps=7?] I3
[-freesurface] [-wetonly] [file=filename]

Export the hydrodynamic panel mesh to a graphic program's input text
file.

The graphics program is specified by the argument -target. Only the
program Gmsh (http://www.geuz.org/gmsh/) is supported at this time.
That is, the available option is -Gmsh.

The default is to plot the undeformed mesh.

If -modes is specified, the modes in .hyd umx, .hyd umy, and .hyd umz
(see hyd rigid modes and hyd flex modes command) are exported as
displacements. T= is the name of a real vector of frequencies or
periods, which is used for identification in the output file. The size
of the vector is the number of modes. If a vector is not specified, one
is created with the wvalues 1,2,

If -displ is specified, then a time sequence of displacements will be
determined for a given wave frequency and wave angle. freqg is the
integer number of the wave frequency/period, angle is the integer
number of the wave angle, and steps is the number of steps in the wave
period for which the real displacements will be determined.

If -freesurface is specified, then the free surface panels are exported
as well. If modes is selected, then the free surface is flat. If
deformed is selected, then the free surface elevation is also plotted.
The displacement of the free surface is determined by the

hyd surf elevation command.

If -wetonly is specified, only "wet" panels are exported (panels with a
W or V code); see command hyd panel for information.

If filename is specified, the results will be written to the file

filename; othwerwise they will be written to the file project name.msh
(Gmsh) .
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hyd export graphics_th

Export time history of motion response to graphics program input file

Command Syntax
hyd export graphics th [-target]

[surfzdisp]

time
[t1="?]

[file=filename]

The graphics program is specified by the argument -target.
is supported at this time.
and it is the default.

(http://www.geuz.org/gmsh/)
available option is -Gmsh,

The time history response must have been previously calculated,

via a Fourier transform approach

time is a vector of N time steps

xdisp is the (N, #nodes)
ydisp is the (N, #nodes)
zdisp is the (N, #nodes)

surfzdisp is the (N, #surfnodes)

panels

If surfdisp is not given,
plotted.

If
If
If

tl is given,
t2 is given,
step is given,

export begins at

If filename is specified,

xdisp vydisp

[t2="7]

zdisp &
[step=7] &

Only Gmsh

That 1is, the

e.g.,

(see the command fft).

matrix of x-displ.
matrix of y-displ.
matrix of z-displ.
matrix of

time (tl)

export will stop at time (t2)
every step time steps will be exported

for the
for the
for the
z-displ.

(default

structure panels
structure panels
structure panels
for the surface

then the surface displacements are not

= 1).
(default =

N) .

(default = 1).

the results will be written to the file

filename; othwerwise they will be written to the file project name.msh

(Gmsh) .
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hyd flex modes
Input the flexible structural modes for the hydroelastic analysis. There
are two Command Syntax options.

—————————— OPTION 1 --——--——--
Command Syntax
hyd flex modes arg
—————————— OPTION 2 --—-------
hyd flex modes [-noread]

mode j X zZ sSym Yy Z Sym
i ux(i,3) uy (i,3) uz (i,3) thx (i,3) thy (i,3) thz (i,3)

Option 1
arg is the array in the database containing the structural mode shapes
from the eigenvalue analysis; e.g., .phi (see command eigval). These

correspond to the structural degrees-of-freedom, and the dimension is
neq x #modes. For this option to work, the node numbers of the
structural mesh and the node numbers of the panel mesh must be
compatible. This can be ensured via the command hyd convert fea mesh.
Each column of arg is a mode shape. The first nmoder columns are
skipped, and the next nmodef columns are processed. Hence, #modes must
be greater than or equal to nmoder + nmodef. If nmoder > 0, then it is
assumed that the arrays .hyd umx, .hyd umy, etc. (see hyd rigid modes
for all the arrays expected) have been created and the first nmoder
columns have been defined already (e.g., via the hyd rigid modes
command or "manually"). This command will define the values for the
nmodef modes. If symmetry is not 0, the values for the nmodef modes
must be defined manually.

Option 2
mode j = mode number
X z sym = port-starboard symmetry code for mode j
0 -> port-starboard symmetric
1 -> port-starboard anti-symmetric
y_z sym = fore-aft symmetry code for mode j

0 -> fore-aft symmetric

1 -> fore-aft anti-symmetric
ux,uy,uz (i, Jj) = translation of node i in the j-th mode
thx, thy,thz (i,j)= rotation of node i in the j-th mode

Ranges of the indices are: i = 1, nnode; j = nmoder+l, nmode.

End input for each mode with a blank line. That is, the modes are
separated by a blank line.

The use of -noread is expected to be uncommon. If the flag -noread is
present, the data are not read and only the one command line should be
specified. In this case it is assumed that the seven arrays

.hyd modesym, .hyd umx,...,.hyd thz (see below) have been defined
elsewhere and the data are in them for further processing. .hyd kf,
.hyd un, and .hyd uz will be created.

The data are stored as:

.hyd umx (nnode, nmode) -> translational x displacements
.hyd umy (nnode, nmode) -> translational y displacements
.hyd umz (nnode, nmode) -> translational z displacements
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.hyd thx(nnode,nmode) -> rotational x displacements

.hyd thy(nnode, nmode) -> rotational y displacements
.hyd thz (nnode, nmode) -> rotational z displacements
The symmetry code for mode j is stored in .hyd modesym(j). These codes are

only used if the structural symmetry parameter on the hyd parameters
command is 1 or 2, indicating single (x-z) or double (x-z and y-2z)
structural symmetry, respectively. For single symmetry, the modal symmetry
code 1is:

1 -> symmetric
2 => antisymmetric

For double symmetry, the modal symmetry code is:

-> symmetric/antisymmetric

-> antisymmetric/symmetric
symmetric/symmetric

-> antisymmetric/antisymmetric

S w N
|
\%

where, e.g., symmetric/antisymmetric means symmetric with respect to the
x-z plane and antisymmetric with respect to the y-z plane.

Note: The modal displacements are given in the inertial coordinate system.

This command defines .hyd un and .hyd uz for the flexible modes and it
forms an estimate - for the flexible modes - of the hydrostatic stiffness
.hyd kf based on the fluid term only. If a better hydrostatic stiffness
matrix is available, it should replace the one created by this command
(after the command finishes).

See Also
hyd coordaxs hyd coord trans hyd nodes hyd rigid modes
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hyd genmodes
Transform matrices to generalized coordinates.

Command Syntax
hyd genmodes [1=2/? 2=2/7]

This command transforms the input modes to assumed modes, as explained
below. There must be the same number of assumed modes as input modes
(nmoder + nmodef from hyd parameters command) .

This command is meant primarily for a system of multiple rigid bodies,
in which the initial modes are specified to be the traditional surge,
sway, heave, etc. of each body. This command allows the transformation
to symmetric and antisymmetric modes. The array hyd psi (nmode, nmode)
must be defined prior to this command (e.g., by the input command) .
Array hyd psi is defined such that

{d} = [psi] {u}

in which [psi] is hyd psi, {d} is the displacement vector, and {u} is
the vector of generalized displacements. For the cases of single and
double symmetry of the system (as defined by the symmetry parameter on
the hyd parameters command), the symmetry/antisymmetry of the modes are
specified by the parameters i=?/?, where i is the number of the mode (1
to nmode) and ?/? is of the form S or A for single structural symmetry
and S/S, S/A, A/S, and A/A for double structural symmetry. S and A
refer to symmetric and antisymmetric, respectively. This input is used
to define the vector .hyd modesym. See the help on commands

hyd rigid modes and hyd flex modes for more discussion on .hyd modesym.

The transformation is carried out by replacing the system matrices as
indicated below:

.hyd un <-
.hyd uz <-

hyd mstr <- [psi]”T * [hyd mstr] * [psi]
hyd kstr <= [psi]”T * [hyd kstr] * [psi]
hyd cstr <- [psi]”T * [hyd cstr] * [psi]
.hyd kf <= [psil”T * [.hyd kf] * [psi]
.hyd umx <- [.hyd umx] * [psi]
.hyd umy <- [.hyd umy] * [psi]
.hyd umz <- [.hyd umz] * [psi]
.hyd thx <- [.hyd thx] * [psi]
.hyd thy <- [.hyd thy] * [psi]
.hyd thz <- [.hyd thz] * [psi]

[

[

Note that the response given in the file *.cor will be the generalized
coordinates. Usually, one will also want to define a "modal" matrix such
that the response corresponding directly to the original modes will be
determined by the command hyd tf. If no other response components are
desired, the modal matrix will be the same as hyd psi. In this case, it is
conveniently defined by the cp or mv commands.

See Also
hyd flex modes hyd parameters hyd rigid modes hyd tf
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hyd irregular
Calculate short-term extreme response in irregular seas

Command Syntax
hyd irregular argl arg2 [ext=extension] [file=filename]

This command determines the short-term extreme response based on the
transfer functions that have been determined with the hyd tf command and
the wave spectra specified with the hyd wave spectra command. argl is the
name of the array with the transfer functions. The extreme responses are
put in the array whose name is specified by arg2. The command creates this
array with dimensions (nspectra,nbeta,ncomp), where nspectra and nbeta are
the number of wave spectra and wave angles, respectively.

Note: The extreme values are defined as 3.72 * square root of the variance
of the response, i.e., 3.72 * square root of the area of the RAO"2 * wave
spectrum.

The extreme responses are written to a file. If extension is specified, the
file name is project name.extension. Otherwise, if filename is specified,

the file will have the name specified by filename.

See Also
hyd tf hyd wave spectra
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hyd modal pressure
Print modal pressures

Command Syntax
hyd modal pressure [digits=?]

For each panel, prints the incoming + diffraction pressure and the
pressure in each mode. The results are in file project name.prs2. For
this command to function, the potentials must have been saved in the
hyd analysis command.

digits is the number of significant digits to print (default is 5).
Note: The pressures determined by the hyd analysis response command are
the total hydrodynamic pressures. This command prints the pressures in
each mode, for a unit displacement of that mode. Therefore, for large

problems, the file created may be quite large.

See Also
hyd analysis hyd analysis postresponse
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hyd mooring line
Mooring line stiffness calculated from elastic catenary cable

Command Syntax

hyd mooring line m=? n=? [maxiter=7?] [tol=7?]

m=seg prop e=emodulus a=area W=WX,Wy,WZ (m records)

n=nel anchor=x1l,z1 end=x2,z2 [#segs=#segs] [tension=tenX, tenY, tenZ]
seg=seg mat=seg prop L=length (#segs records)

m is the number of different mooring line properties

n is the number of mooring stiffnesses

maxiter is the max. # of iterations on the tension (default=30)

tol is the relative tolerance on the end point position (default=1l.e-5)

For each set of mooring line segment properties:
seg prop is the segment property number
emodulus is the modulus of elasticity
area 1s the effective cross sectional area
wx,wy,wz are the weight/unit length components in global coordinates

For each element:
nel is the stiffness number
x1,z1 are the x and z coordinates of the anchor point
x2,2z2 are the x and z coordinates of the top point
#segs is the number of different segments (default=1)
tension is the initial estimate of the tension

seg is the segment number
seg prop is the segment property number
length is the unstretched segment length

This command will calculate the 3x3 stiffness at the end (attachment)
point for a mooring line. The stiffnesses are put in the array

.hyd mooring K(3,3,n). The geometry of the mooring lines are defined in
the plane of the line, and therefore only two coordinates are used to
specify the anchor point and end point. The lines actual orientation in
the global inertial coordinate system and their attachment to a
particular body are specified by the command hyd assign mooring. The same
stiffness can be assigned multiple times and to multiple bodies.
Therefore, it is only necessary to define unique mooring lines once.

The element is based on small strain elastic catenary theory. A shooting
method is used to solve the two-point boundary value problem.
Specifically, iteration on the tension at the anchor point is carried out
until the distance between the calculated position of the end and the
specified position of the end, divided by the element length, is less
than or equal to the tolerance (tol). For information on the formulation,
see H.R. Riggs and T. Leraand, "Efficient Static Analysis and Design of
Flexible Risers," J. Off. Mech. Arctic Engrg., Vol. 113, pp. 235-240,
1991, and H.R. Riggs and T. Leraand, "A Robust Element for Static
Analysis of Marine Cables," Proc. Third International Offshore and Polar
Engineering Conference, Singapore, Vol. 2, pp. 357-363, 1993. Note: the
element described in those papers includes fluid drag; this element does
not.

See Also
hyd assign mooring hyd mooring stiffness phyd mooring line
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phyd mooring line
command Syntax
phyd mooring line
Print mooring line data as specified by hyd mooring line

See Also
hyd mooring line
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hyd mooring stiffness
Specify mooring stiffnesses

Command Syntax
hyd mooring stiffness #=nstiff
n=">
(Input 3x3 stiffness matrix - 1 row/input record)

Reads nstiff 3x3 mooring stiffness matrices. n is the mooring stiffness
number, which must be in the range 1 to nstiff. Multiple stiffness
matrices may not be separated by blank or comment lines.

FEach 3x3 matrix relates the displacements (ul,u2,u3) and forces of the
mooring line at the point where it will be connected to a body. The
forces and displacements are defined in a "mooring line coordinate
system." A typical situation is: ul is the horizontal displacement in
the plane of the mooring line, u2 is the horizontal displacement normal
to ul, and u3 is the vertical displacement. Only unique mooring
stiffnesses must be defined.

End input with a blank line.
The command stores the stiffnesses in the array .hyd mooring K(3,3,nstiff).

See Also
hyd assign mooring hyd mooring line phyd mooring stiffness
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phyd mooring stiffness
Print mooring stiffnesses

Command Syntax
phyd mooring stiffnesses

Print the mooring stiffnesses.

See Also
hyd assign mooring hyd mooring line phyd mooring stiffness

Page 34 of 171



hyd nodes
Command Syntax
hyd nodes #=?
n=node no X=x-COOr y=y-coor z=z-coor [lgen=lgen]

Reads and generates nodal coordinates. The value specified by # is used
to define storage requirements, and it must be greater than or equal to
the maximum node number. If this value is missing or 0, it is assumed
that existing nodes are being changed or added to, and the previous
value applies. lgen is the node number increment for linear generation.
Nodes are generated equally spaced along a straight line if two
adjacent records do not have sequential node numbers and if lgen on the
second line is not zero or blank. Nodes need not be input in sequence.

End input with a blank line.
This command must precede the hyd panel command.

The coordinates are stored in array .hyd xyz(3,#), and the maximum
possible node number (specified by #) is stored in .hyd #nodes tot.

Active nodes are those that are defined explicitly either by this command
or another command that creates nodes. The node number of the maximum
defined node is stored in .hyd #nodes. The character vector

.hyd node active has an "A" for active nodes. Only active nodes can be
used.

The nodes command need not be executed as long as the coordinates, which
could be generated by another program, are put in the array .hyd xyz,
.hyd #nodes and .hyd #nodes tot are set, and .hyd node active is created.

See Also
hyd coordaxs hyd coord trans hyd node tolerance phyd nodes
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phyd nodes
Command Syntax
phyd nodes [nodes=?,?] [-screen]

Print nodal coordinates. A range of node numbers can be specified by
nodes=. The first value is the first node number in the range, and the
second value is the last number in the range. The default is to print the
coordinates for all nodes defined. The default is to print to output file
only; 1f -screen is present, then output is to the screen as well.

See Also
hyd nodes
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hyd node_ gen
Command Syntax
hyd node gen
linear=nodel, node?2 [inc=7] [w="?]
quad=nodel, node2, node3, noded [inc=incl, inc2] [w=wl,w2]

Generates nodal coordinates. The hyd nodes command must preceed this
command.

Linear generation is specified by the identifier linear. Nodes are
generated from nodel to node2 with a node increment of inc (default=1l).
The spacing of nodes is equidistant unless the positive weight w
(default=1) is specified, in which case the spacing between node n and
n+tl is equal to w times the spacing between n-1 and n.

The identifier quad specifies node generation within the
"quadrilateral" defined by the four nodes (see sketch below). Linear
generation is done between nodel and node2, and between node3 and
node4, based on incl and wl. Linear generation is also done between
nodel and node3, and between node2 and node4, based on inc2 and w2.
Then, linear generation is done between the nodes generated from 1-3
and 2-4, based on incl and wl. The number of interior lines generated
is the same as the number of nodes generated from 1-3. If the number of
nodes generated from 1-3 is larger than the number generated from 2-4,
the "extra" lines will not be generated, as this would result in a
redefinition of nodal coordinates along 3-4. If node3 and node4d are
identical, the generated nodes are within a triangular domain. The
nodes need not be coplanar.

End input with a blank line.

node3 node4
b O---—--—--- O--------—- O-----—---- X
l |
l |
l |
l |
nodel | nodel+inc?2
+inc2 O O +incl O O O
» l |
\ l |
generate | |
w/ l |
inc?2 | |
l |
| generate w/ incl -> |
X—mm——————- O-——-———-———- o= o= X
nodel nodel+incl node?2
X = specified node
O = generated node
See also
hyd nodes
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hyd node_tolerance
Command Syntax
hyd node tolerance [z tol=?] [x tol=?] [y tol=?]

Checks for and corrects slight errors in nodal coordinates. This
command checks for nodes that should be on the still water plane or
planes of symmetry, but numerical precision-related errors cause them
to be slightly off these planes. This can happen when coordinates are
generated by a mesh generation or CAD program, or when input
coordinates are transformed. If a nodal z-coordinate is within z tol
(plus or minus) of the still water plane, it is set to 0. For single or
double symmetry, if a nodal y-coordinate is within y tol of the x-z
plane, it is set to 0. For double symmetry, if a nodal x-coordinate is
within x tol of the y-z plane, it is set to 0. The default for each
tolerance is 0.001. Tolerances should be positive; 1if a negative wvalue
is specified, the default of .001 is used. (Note: the symmetry type
must have been specified by the hyd parameters command for x tol and
y_tol to be used.

See Also
hyd nodes
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hyd panel
Constant pressure flat fluid panel

Command Syntax
hyd panel n=?
n=nel nodes=nodel,node?2,node3, noded [gen=gen inc=incl,inc2] &
[gen 2d=gen 2d inc_2d=incl 2d,inc2 2d inc_el=inc_el]

n is the maximum panel (element) number

nel is the element number

nodel thru node4 are node numbers

incl, inc2 are node increments in a "linear sequence"
gen is the number of elements to generate in a sequence
incl 2d, inc2 2d are node increments between sequences
gen 2d is the number of linear sequences to generate
inc_el is the element increment between sequences

Nodes 1 to 4 are the corner nodes for quadrilateral elements. For
triangular elements, node 4 should either be 0 or equal to node 3. The
nodes are specified clockwise, looking from the fluid (see sketch below).

A "linear sequence" of elements can be generated by specifying incl, inc2
and gen. In a linear sequence, nodes 1 and 2 are incremented by incl; and
nodes 3 and 4 are incremented by inc2. gen is the number of elements to
generate, so a sequence will have gentl elements. To generate a 2D patch
of elements, multiple sequences can be specified; incl 2d and inc2 2d are
used to increment the node numbers from one sequence to the next. gen 2d
is the number of additional sequences. The element numbers in two
successive sequences differ by inc el (default = numgen+l).

End input with a blank line.

On input, created arrays are:

.hyd panel el (4,n) -> nodel - noded

.hyd #panels (1) -> total # of defined panels

.hyd #wetpanels (1) -> total # of wet panels

.hyd panela (nwet) -> panel areas

.hyd paneln (3,nwet) -> components of panel normals

.hyd paneltype(nwet) -> = 0 for quad; = 1 for triangle
.hyd panel code (n) -> wet/dry panel codes

.hyd panel #map (n) -> map panel numbers to internal numbers
.hyd xr (nwet, 4) -> x coord. of the panel corners

.hyd yr (nwet, 4) -> y coord. of the panel corners

.hyd zr (nwet, 4) -> z coord. of the panel corners

.hyd xyzc (nwet, 3) -> x,y,z coords. of the panel centers

where nwet are the number of wet panels (see below).

Panels that are out of the fluid are ignored for hydrodynamic
calculations. The vector .hyd panels code contains a character code:
blank -> panel not defined; W -> wet panel; D -> dry panel; V -> wet
panel that is partially dry; and E -> dry panel that is partially wet. A
panel with all nodes below the still water plane is W. A panel with all
nodes above the still water plane is D. A panel with some nodes above the
still water plane and some below is either V or E. It is V if the panel
center is below the still water line. It is E if the center is above the
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still water line. Only wet panels (W and V) are included in the
hydrodynamic calculations. These panels are numbered internally. The
mapping from the "external" numbering to the internal numbering is in the
vector .hyd panels #map.

If the 4 nodes of a gquadrilateral panel are not coplanar, it is replaced
by an "equivalent" flat panel; it is the data for this flat panel that
are stored in the above arrays.

The hyd nodes command must precede this command. Also, because the panel
normals and the coordinates of the panel corners and the centroids are in
the inertial coordinate system, the hyd coords trans command, if it is
required, must precede this command.

node?2 node3

D et X

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

D et X
nodel noded

See Also

phyd nodes phyd panel
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phyd panel
Command Syntax
phyd panel [-wet only]
Print hyd panel element data.

If -wet only is specified, only "wet" panels will be printed.

See Also
hyd panel
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hyd panel rmap
Create reverse mapping of panel numbers

Command Syntax
hyd panel rmap

Create the integer vector .hyd panel rmap (#wetpanels) that contains the
input panel number for each wet panel. The wet panel number is assigned
internally, and ranges from 1 to #wetpanels.

This command is called automatically by hyd analysis if the potentials or
pressures are requested. The mapping is needed to print the potentials

and pressures.

See Also
hyd analysis hyd panel
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hyd parameters
Input control parameters for the hydrodynamic analysis.

Command Syntax
hyd parameters h=? [symmetry="7] [nmoder=7?] [nmodef=7?] [nbodies=7?] &
[gauge=7?] [grav="7] [rho=7?] [kh="7] [hdamp="?]

h is the water depth
symmetry specifies the symmetry of the panel mesh (see note below)
= 0 -> no symmetry (default)
= 1 -> port-stbd. (x-z) symmetry
= 2 -> port-stbd. and fore-aft (x-z and y-z) symmetry
nmoder is the number of "user-defined" modes (see below)
nmodef is the number of flexible modes
nbodies is the number of multiple bodies
gauge 1s used for the panel characteristic length (default = 2.5)
grav 1s the gravitational acceleration (default = 9.80665)
rho is the mass density of the fluid (default = 1025)
kh is the limiting depth beyond which "deep" water is assumed (k is the
wave number; default kh = 10)
hdamp is the structural hysteretic damping (.02 means 2% damping)

Dimensional quantities, such as rho and grav, should be specified using
consistent units throughout.

The number of user-defined modes are defined by nmoder. The default value
for nmoder is 6. Typically, these modes are the traditional rigid body
modes of surge, sway, heave, etc, which are defined with the

hyd rigid modes command. However, any user-defined modes can be
specified, including "flexible" modes. To define other than the
traditional rigid body modes, the user must supply the matrices required
to define these modes (e.g., mass matrix, stiffness matrix, etc.). See
the help on the hyd rigid modes command for a description of the matrices
that must be supplied.

nmodef is the number of flexible modes that are to be input with the
command hyd flex modes.

The parameter nbodies may be specified if the analysis of multiple bodies
(connected or unconnected) is to be carried out. In this case, nbodies is
the total number of bodies. Such an analysis can be carried out without
specifying nbodies, but defining the rigid body modes is simplified if
this option is used. If nbodies is given, then nmoder is set to
6*nbodies.

Important note regarding symmetry:
The parameter symmetry specifies the structural symmetry with respect
to the inertial coordinate system. Symmetry is used both to reduce user
input and to reduce the computations of the added mass, hydrodynamic
damping, and exciting forces. However, these quantities are determined
for the entire structure, and the equations of motion are for the
entire structure. Hence, the user must specify the structural matrices,
such as mass and damping, for the entire structure. For a system of
multiple bodies, the system is considered to be the "structure," and it
is the structure that must be symmetric to exploit single or double
symmetry. For additional discussion of symmetry as used in HYDRAN-XR,
see the Getting Started section of the manual.

Page 43 of 171



The characteristic length of a panel is defined as the product of gauge
and the square root of the panel area, nondimensionalized with respect to
the deep water wave number. Different integration techniques are used to
compute the surface integrals involving the Green function and its
derivative, depending on whether the distance between the field point and
the source point is less than or greater than the characteristic length
of the panel. In general, 2 < GAUGE < 4. Computational experiments by
C.J. Garrison have indicated that gauge = 2.5 is an appropriate choice
for the approximations to the surface integrations to be wvalid (see
reference 10).

The data are stored as:

.hyd depth -> h
.hyd symmetry -> symmetry
.hyd nmoder -> nmoder
.hyd nmodef -> nmodef
.hyd nbodies -> nbodies
.hyd deep water -> kh
.hyd gauge -> gauge
.hyd grav -> grav
.hyd hysdamp -> hdamp
.hyd fluid rho -> rho

See Also

hyd analysis hyd flex modes hyd rigid modes hyd rmass
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hyd postresponse
Command to determine responses

Command Syntax
hyd postresponse [-disp] [-potential] [-pressure]

This command determines response quantities based on the solution of
the equations of motion as determined by the hyd analysis response
command, which must precede this command. The existing generalized
coordinates from that command will be used.

If -disp is specified, the nodal displacements are determined based on
the generalized displacements.

If -pressure is specified, the pressures are calculated based on the
generalized displacements. The potentials must have been saved from the
hyd analysis command for this option to be possible.

If -potential is specified, the potentials for the entire structure are
written. This means that for single and double symmetry, they are
written for the "actual" panels and also for the "reflected panels."
The file indicates how the reflected panels are identified. The
potentials must have been saved from the hyd analysis command for this
option to be possible.

Results are written to files with names of the form *.ext, where *
represents the project name. Output is:

-potential -> velocity potentials at panel centers (*.pot)
-pressure -> pressures at panel centers (*.prs and *.hpr)
-disp -> nodal displacements (*.dis and *.res - a binary file)

If -pressure is specified, the hydrodynamic pressures are written to
file *.prs and the change in hydrostatic pressures are written to file
* .hpr. The change in hydrostatic pressure is defined as -rho * grav *
u z, where u z is the displacement in the inertial z direction.

The pressures for the entire structure are written. This means that for
single and double symmetry, they are written for the "actual" panels
and also for the "reflected panels." The files indicate how the
reflected panels are identified.

If -disp is specified, the nodal displacements are written to the
formatted file *.dis and to the unformatted file *.res. The file *.res
is written by the Fortran statement

write(f res)omega, angle, disp

Omega and angle are the wave frequency (rad/sec) and wave angle
(degrees) . The displacements are in the vector disp(ndof), with ndof =

6*#nodes. The outer loop is on the wave frequency.

See Also
hyd analysis hyd analysis response
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hyd postresponse P
Command to determine responses

Command Syntax
hyd postresponse P [-disp] [-potential] [-pressure]

This command determines response quantities based on the solution of
the equations of motion as determined by the hyd analysis response P
command, which must precede this command. The existing generalized
coordinates from that command will be used.

If -disp is specified, the nodal displacements are determined based on
the generalized displacements.

If -pressure is specified, the pressures are calculated based on the
generalized displacements. The potentials must have been saved from the
hyd analysis command for this option to be possible.

If -potential is specified, the potentials for the entire structure are
written. This means that for single and double symmetry, they are
written for the "actual" panels and also for the "reflected panels."
The file indicates how the reflected panels are identified. The
potentials must have been saved from the hyd analysis command for this
option to be possible.

Results are written to files with names of the form *.ext, where *
represents the project name. Output is:

-potential -> velocity potentials at panel centers (*.pot)
-pressure -> pressures at panel centers (*.prs and *.hpr)
-disp -> nodal displacements (*.dis and *.res - a binary file)

If -pressure is specified, the hydrodynamic pressures are written to
file *.prs and the change in hydrostatic pressures are written to file
* .hpr. The change in hydrostatic pressure is defined as -rho * grav *
u z, where u z is the displacement in the inertial z direction.

The pressures for the entire structure are written. This means that for
single and double symmetry, they are written for the "actual" panels
and also for the "reflected panels." The files indicate how the
reflected panels are identified.

If -disp is specified, the nodal displacements are written to the
formatted file *.dis and to the unformatted file *.res. The file *.res
is written by the Fortran statement

write(f res)omega, angle, disp

Omega and angle are the wave frequency (rad/sec) and wave angle
(degrees) . The displacements are in the vector disp(ndof), with ndof =

6*#nodes. The outer loop is on the wave frequency.

See Also
hyd analysis hyd analysis response
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hyd rigid_modes
Generate the traditional rigid body modes

Command Syntax
hyd rigid modes [body=7?] [nodes=7?, ?] [panels=?, ?] [body sym=?] &
[reflected=?,7?,?]

This command generates surge, sway, heave, roll, pitch, and yaw rigid
body modes relative to the body-fixed coordinate system. For a single
body, no parameters are required. If this command is used, it must be
given before the hyd flex modes command.

For multiple bodies, as defined by the parameter nbodies in the

hyd parameters command, it will generate the rigid body modes for the
body number specified by the parameter body. Hence, one hyd rigid modes
command must be issued for each body for which a mesh is specified
explicitly. The first command must be for body 1. The parameters nodes
and panels specify the ranges of nodes and panels corresponding to body.
For example, body=1 nodes=1,100 panels=1,81 mean that body 1 is
represented by nodes 1 to 100 and panels 1 to 81. If symmetry in the
command hyd parameters is 1 or 2, then the parameter body sym must be
specified here. It will be: 0, if the mesh for the particular body is for
the entire body; 1, if the mesh for the particular body is for 1/2 the
body; and 2 if the mesh for the particular body is for 1/4 the body. This
specification is required so that the hydrostatic stiffness will be
calculated correctly. Furthermore, if another body is represented by a
reflection of this body, then that body number is specified by the
parameter reflected. For single symmetry, at most one other body can be
given. For double symmetry, either 0, 1, or 3 bodies can be specified.

Modes 1 - 6 correspond to body 1. For multiple bodies, modes 7 - 12
correspond to body 2, etc.

The following arrays are created, where nmode = nmoder + nmodef. This
command populates the arrays with the appropriate data for the first nmoder
modes.

.hyd modesym (nmode) -> symmetry codes for each mode

.hyd kf (nmode, nmode) -> hydrostatic stiffness matrix

.hyd umx (nnode, nmode) -> nodal x-displs.

.hyd umy (nnode, nmode) -> nodal y-displs.

.hyd umz (nnode, nmode) -> nodal z-displs.

.hyd thx (nnode, nmode) -> nodal x-rotations

.hyd thy(nnode, nmode) -> nodal y-rotations

.hyd thz (nnode, nmode) -> nodal z-rotations

.hyd un (nmode, npanel) -> panel normal displacements
.hyd uz (nmode, npanel) -> panel z-displacements

The symmetry code for mode j is stored in .hyd modesym(j). These codes are
only used if the structural symmetry parameter on the hyd parameters
command is 1 or 2, indicating single (x-z) or double (x-z and y-z)
structural symmetry, respectively. For single symmetry, the modal symmetry
code 1is:

1 -> symmetric
2 -> antisymmetric

For double symmetry, the modal symmetry code is:
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-> symmetric/antisymmetric

-> antisymmetric/symmetric

-> symmetric/symmetric

-> antisymmetric/antisymmetric

Sw N

where, e.g., symmetric/antisymmetric means symmetric with respect to the
x-7z plane and antisymmetric with respect to the y-z plane.

If user-defined modes are used but this command is not, then these arrays
should be created with the appropriate data.

See Also
hyd flex modes hyd rmass
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hyd rmass
Input the structural mass matrix.

Command Syntax
hyd rmass [body="?]

The mass matrix is specified "row-wise" immediately following the
command, with 1 record per row. Note that only the mass associated with
the user-defined modes is input with this command. This command is
usually used to input a rigid body mass matrix. The mass matrix should
be specified with respect to the same coordinates used to define the
modes. If hyd rigid modes is used to define the rigid modes, then the
mass matrix in the body-fixed coordinate system should be given here.

For a single body, the parameter body is not required. The command
expects the (nmoder,nmoder) matrix to be input.

For multiple bodies, as specified by the parameter nbodies in the
command hyd parameters, the 6x6 mass matrix for body is expected.
Hence, one hyd rmass command must be given for each body. The first
command must be for body 1.

The mass matrix is stored in the array hyd mstr (nmode,nmode). If this
matrix does not exist, it will be created. This command is not required. If
it is not used, the structural mass matrix (hyd mstr) must be defined in
some other way.

See Also
hyd coordaxs hyd rigid modes

Page 49 of 171



hyd surf elevation
Command to determine the "free" surface elevation (i.e., the potentials)
after a hydrodynamic analysis.

Command Syntax

hyd surf elevation [incoming=7?] [diffraction=7?] [radiation=7?] &
[dif=difname] [rad=radname]

incoming 1 -> include the incoming potential (default)

= 0 -> do not include the incoming potential
diffraction = 1 -> include the diffraction potential (default)

= 0 -> do not include the diffraction potential
radiation = 1 -> include the radiation potential (default)

= 0 -> do not include the radiation potential

If dif= is specified, the diffraction source strengths are read from
file difname; otherwise they are read from file project name.dif.

If rad= is specified, the radiation source strengths are read from file
radname; otherwise they are read from file project name.rad.

The hyd analysis and hyd surf nodes commands must precede this command.
As of now, this command has only been implemented for the case of no
symmetry (hyd parameters command). Also, the -source option must have
been specified on the hyd analysis command to create the files with the
source strengths.

The surface elevation is stored in the array
.hyd surf disp(nnode,nfreq,nbeta), where nnode is the number of surface
nodes (hyd surf nodes command) .

The purpose of this command is to generate the surface elevations for

export to graphics programs for visualization; see the command

hyd export graphics.

NOTE: this command is only implemented for the case of no symmetry.
See Also

hyd analysis hyd export graphics hyd parameters hyd surf nodes
hyd surf panel
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hyd surf nodes
Command Syntax
hyd surf nodes #=7?
n=node no X=x-COOr y=y-coor z=z-coor [lgen=lgen]

Reads and generates surface nodal coordinates in inertial coordinates.
The surface nodal coordinates are used to plot surface elevation only.
The value specified by # is used to define storage requirements, and it
must be greater than or equal to the maximum node number. If this wvalue
is missing or 0, it is assumed that existing nodes are being changed or
added to, and the previous value applies. lgen is the node number
increment for linear generation. Nodes are generated equally spaced
along a straight line if two adjacent records do not have sequential
node numbers and if lgen on the second line is not zero or blank.

Nodes need not be input in sequence.

End input with a blank line.
This command must precede the hyd surf panel command.

The coordinates are stored in array .hyd surf xyz(3,#), and the maximum
possible node number (specified by #) is stored in .hyd #surf nodes tot.

Active nodes are those that are defined explicitly either by this command
or another command that creates surface nodes. The node number of the
maximum defined surface node is stored in .hyd #surf nodes. The character
vector .hyd surf node active has an "A" for active nodes. Only active
nodes can be used.

The hyd surf nodes command need not be executed as long as the
coordinates, which could be generated by another program, are put in the
array .hyd surf xyz, and .hyd #surf nodes and .hyd #surf nodes tot are
set, and .hyd surf node active is created.

NOTE: Surface nodes cannot be on body panels (as specified by the

hyd nodes and hyd panel commands. Locate these surface nodes (and panels)
a small distance away from the actual body. If a surface node does lie on
the body, the surface elevation for that node will likely be reported as

NaN.

See Also
hyd surf node gen hyd surf node tolerance phyd surf nodes
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phyd surf nodes
Command Syntax
phyd surf nodes [nodes=?,?] [-screen]

Print surface nodal coordinates. A range of node numbers can be specified
by nodes=. The first value is the first node number in the range, and the
second value is the last number in the range. The default is to print the
coordinates for all nodes defined. The default is to print to output file
only; 1f -screen is present, then output is to the screen as well.

See Also
hyd surf nodes
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hyd surf node gen
Command Syntax
hyd surf node gen
linear=nodel, node?2 [inc=7] [w="?]
quad=nodel, node2, node3, noded [inc=incl, inc2] [w=wl,w2]

Generates nodal coordinates. The hyd surf nodes command must preceed
this command.

Linear generation is specified by the identifier linear. Nodes are
generated from nodel to node2 with a node increment of inc (default=1l).
The spacing of nodes is equidistant unless the positive weight w
(default=1) is specified, in which case the spacing between node n and
n+tl is equal to w times the spacing between n-1 and n.

The identifier quad specifies node generation within the
"quadrilateral" defined by the four nodes (see sketch below). Linear
generation is done between nodel and node2, and between node3 and
node4, based on incl and wl. Linear generation is also done between
nodel and node3, and between node2 and node4, based on inc2 and w2.
Then, linear generation is done between the nodes generated from 1-3
and 2-4, based on incl and wl. The number of interior lines generated
is the same as the number of nodes generated from 1-3. If the number of
nodes generated from 1-3 is larger than the number generated from 2-4,
the "extra" lines will not be generated, as this would result in a
redefinition of nodal coordinates along 3-4. If node3 and node4d are
identical, the generated nodes are within a triangular domain. The
nodes need not be coplanar.

End input with a blank line.

node3 node4
b O---—--—--- O--------—- O-----—---- X
l |
l |
l |
l |
nodel | nodel+inc?2
+inc2 O O +incl O O O
» l |
\ l |
generate | |
w/ l |
inc?2 | |
l |
| generate w/ incl -> |
X—mm——————- O-——-———-———- o= o= X
nodel nodel+incl node?2
X = specified node
O = generated node
See also

hyd surf nodes
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hyd surf node_ tolerance
Command Syntax
hyd surf node tolerance [z tol=?] [x tol=?] [y tol=7?]

Checks for and corrects slight errors in nodal coordinates. This command
checks for nodes that should be on the still water plane or planes of
symmetry, but numerical precision-related errors cause them to be
slightly off these planes. This can happen when coordinates are generated
by a mesh generation or CAD program, or when input coordinates are
transformed. Surface nodes must have z-coordinate of 0, so this command
enforces that requirement. A warning is printed if the input z-coordinate
is further away than ztol. For single or double symmetry, if a nodal
y-coordinate is within y tol of the x-z plane, it is set to 0. For double
symmetry, if a nodal x-coordinate is within x tol of the y-z plane, it is
set to 0. The default for each tolerance is 0.001. Tolerances should be
positive; if a negative value is specified, the default of .001 is used.
(Note: the symmetry type must have been specified by the hyd parameters
command for x tol and y tol to be used.

See Also
hyd surf nodes
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hyd surf panel
Surface panel for surface elevation. There are two Command Syntax options.

Command Syntax (option 1)
hyd surf panel n=?
n=nel nodes=nodel,node?2,node3, noded [gen=gen inc=incl,inc2] &
[gen 2d=gen 2d inc_2d=incl_ 2d,inc2 2d inc_el=inc_el]

n is the maximum panel (element) number

nel is the element number

nodel thru node4 are node numbers

incl, inc2 are node increments in a "linear sequence"
gen is the number of elements to generate in a sequence
incl 2d, inc2 2d are node increments between sequences
gen 2d is the number of linear sequences to generate
inc_el is the element increment between sequences

Nodes 1 to 4 are the corner nodes for quadrilateral elements. For
triangular elements, node 4 should either be 0 or equal to node 3. The
nodes are specified clockwise, looking at the surface from above (see
sketch below) .

Command Syntax (option 2)
hyd surf panel -subdivide range=?,? nxm=?,?

Option 2 subdivides previously defined panels
range specifies a range of panel ID numbers; all panels
in the range are divided
nxm specifies how many panels to subdivide each panel into.
For example, nxm=2,3 would subdivide each panel into 6
elements; 2 in the 1-2 direction and 3 in the 1-4 direction.

A "linear sequence" of elements can be generated by specifying incl, inc2
and gen. In a linear sequence, nodes 1 and 2 are incremented by incl; and
nodes 3 and 4 are incremented by inc2. gen is the number of elements to
generate, so a sequence will have gen+l elements. To generate a 2D patch
of elements, multiple sequences can be specified; incl 2d and inc2_ 2d are
used to increment the node numbers from one sequence to the next. gen 2d
is the number of additional sequences. The element numbers in two
successive sequences differ by inc el (default = numgen+l).

End input with a blank line.

On input, created arrays are:

.hyd surf panel el (4,n) -> nodel - node4

.hyd #surf panels (1) -> total # of defined panels

.hyd surf panel code(n) -> see below

.hyd surf paneltype(nwet) -> = 0 for quad; = 1 for triangle

.hyd surf panel #map (n) -> map panel numbers to internal numbers

where nwet are the number of wet panels (see below).

These panels are only used when exporting the surface elevation to
graphics programs for visualization. They are not used for any
calculations. The surface elevations are calculated at the surface nodes.
The vector .hyd panel code contains a character code: blank -> panel not
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defined; W -> wet panel (defined); These panels are numbered internally.
The mapping from the "external" numbering to the internal numbering is in
the vector .hyd surf panel #map.

The hyd surf nodes command must precede this command.

node?2 node3

Dt et X

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

\ |

D ettt X
nodel node4

See Also

phyd surf nodes phyd surf panel
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phyd surf panel
Command Syntax
phyd surf panel

Print hyd surf panel element data.

Only defined panels will be printed.

See Also
hyd surf panel
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hyd tf
Calculate transfer functions

Command Syntax
hyd tf [argl arg2] [ext=extension file=filename] [-radians] &
[-period] [-RAO]

After the response analysis has been carried out with the

hyd analysis response command, transfer functions for any response quantity
can be obtained with this command. argl is the name of a user-defined
'modal matrix' of dimension (ncomp,nmode), where ncomp is the number of
response components and nmode is the number of assumed modes used in the
analysis. Column i of argl contains the response of each component in mode
1. The default name for argl is hyd modemat. The transfer functions are
obtained by multiplying argl with the generalized coordinates calculated
previously by the hyd analysis command. The transfer functions are put in
the complex array whose name is specified by arg2 (default name is hyd tf).
The command creates this array with dimensions (nfreqg,nbeta,ncomp), where
nfreq and nbeta are the number of frequencies and wave angles,
respectively.

The transfer functions (magnitude and phase angle) are written to a file.
If extension is specified, the file name is project name.extension. If
filename is specified, the file will have the name specified by filename.
The default file is project name.tf. If -radians is specified, the phase
angle will be written in radians; otherwise, it will be written in degrees.
If -period is specified, the transfer functions will be written as a
function of wave period rather than wave frequency. If -RAO is specified,
only the RAO (magnitude) will be printed. The default is to print both RAO
and phase angle.

Note: transfer functions for the generalized displacements can be generated
by specifying the matrix argl as an nmode x nmode identity matrix. If argl
is not specified, and the default matrix (hyd modemat) does not exist, then
an identity matrix named hyd modemat will be created and the transfer
functions for the generalized displacements will be generated. If this is
done for the 6 rigid body modes, for example, the transfer functions for
rotations will be in radians. To obtain transfer functions in degrees, argl
(hyd modemat) should have the appropriate conversion factors. For
example, the following commands would create such a matrix:

ident hyd modemat r=6 c=6
pi