Command Dictionary — SEAKEEPING

AR

SEAkeeping [/HULL:part[\component]] [/HEADing:h1,...,hn] [/SPEED:s1,...,sn]
[/SAMPles:n[,min,max]] [/CONFidence:percentagel[,hours]] [/PERiod]
[/CRTpt:numl,...,numn] [/BF:beamfactor] [/LF:lenfactor] [/NODAMP]
[/SHW[:num1,...,numn]] [/MSI[:num1,...,numn]] [/TIME:hours]
[/DATA[:[datadir\]datalist]] [/RESPonse[.responselist]]
[/[CASE]SUMmary[:summarylist]] [/POLAR[:polarlist]] [/MIRror]
[/SLAM[:location | FRA[,velocity]]] [/GUnit] [/RELative]
[/ROLLCOEF:d% | b1[,b2[,b3]]] [/BILGEKEEL:partf\component],...]
[/ROLLTANK:part[f\component],...] [/SPREAD[:angle[,div] | datafile]
[/BOX] [/COUPIe[:l,t,v]] [/[UNCOUPIe[:m,...]] [/SPEctrum]
[/EMG[:numl,...,numn]] [/NOPIot[:RAO]] [/BRIEF]

Invokes a linear, 6-degree-of-freedom, frequency-domain, boundary element strip
theory method to compute vessel motions (requires the SK module). Output includes
absolute and relative position/velocity/acceleration RAOs and phase angles, as well
as response statistics and/or derived responses for the vessel Center of Gravity and any
specified Critical Points.
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SEAKEEPING DATA dataspec [/HYFO:forcingdfile] [/dataparams]
Starts seakeeping in data mode, accepting input from the specified data file,
respecting * wildcard to accommodate multiple cases. Data mode prevents
numerical solving for the current condition, instead using external RAO data (unless the
/HYFO parameter is present) to compute responses and statistics in the given seaway,
allowing * for unknown data fields.
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SEAKEEPING LIMIT [(n)] limit [,mode, response] <]> minmax
Defines a dynamic limit to evaluate and plot during seakeeping analysis.

S8 SCLETE AL 73 A 300 1B P A A 2 1 ) Zh 2SR

SEAKEEPING LIMIT [(n)] COMBINE n1, ..., nn
Defines a combined limit for multiple dynamic limits.

5E AN BNASBR 1 1 21 45 R Ao

SEAKEEPING LIMIT [(n)] OFF
Deletes the nth limit, or all seakeeping limits if (n) is omitted.
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SEAKEEPING LIMIT [(n)]
Displays one or all seakeeping limits to the screen.

£ Bt e bR — AN BT AT IE PR 1 o

SHH

/HULL: partf\compartment]
Specifies the hull component to be used in the seakeeping analysis. If only a part name
isincluded, its first component is used. If omitted, the first HULL component or (if absent)
the first displacer component is used.

R E B TERUIE M o A A AR 2L o S SR 55 B A0 Bk, IS P L 28— N AL SR s
WU 26— HULL AR CIE2RAEAED 25— MR I T ALAF

/HEADING: h1, ..., hn
Specifies a list of wave headings (in degrees) with respect to the forward longitudinal
ship axis; the default is 180 degrees for head seas. Note polar plots need at least 2
headings.

F5 AR T H AT A R TR AL 17 103 CRLE D B ) 3 IR, BRIMEDNY 180 . RTER,
P bR 2D R 2 MR AL

/SPEED: s1, ... ,sn
Specifies a list of forward ship speeds in knots; the default is zero for a stationary vessel.

TR LT O LA AT BEM IR A1 SR BB N

/SAMPLES: n[, min, max]
Specifies the number of wave component samples from a wave spectrum in the range
1 to 100; the default is 15. If frequency min and max are included, wave spectra are
sampled over the specified frequency range using a constant bandwidth method;
otherwise sampling uses a constant variance method, so more sampling will occur
around the spectrum peak. This parameter is ignored if WAVE (SPECTRA) is undefined
or specified a range of wave periods.

B PR B REA R EE, YOy 1 3] 100; BRA Y 15, 0 AL FE iy /M S R i KA
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/CONFIDENCE: percentage [,hours]
Allows computation of extreme response amplitudes in irregular waves by specifying a
confidence percentage and optional time interval in hours (overriding any /TIME
parameter). The extreme amplitudes are computed for all modes and added to the
response statistics and any summary tables.

FOVFIEAL 45 € BEAS 70 LRI AT 2 I TR T R LA/ D B2 D SRev SREAN I U8 w10 i 2 i 58
CE I AEMT/TIME 250 o TS prA A 2R 8 5, R A0 20 N ge v BAUE TSR .
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/PERIOD
Plots RAOs and phase angles over wave period instead of default frequency.

21 S I K RAO MIARAL A, T A2 BRI .

/CRTPT: num1, ..., numn
Specifies a list of Critical Point numbers used for seakeeping (up to 25 points are
supported).

TR T ENUR R BT AR (R SCFF 25 kD o

/BF: beamfactor
Specifies the "beam factor" used to develop the 2D panels; the default is Ls/8, where
Ls=bs if bs<hs, else Ls=hs, where bs is the section width and hs is the section height. The
maximum panel length is then bs/8. The beam factor also implicitly sets the minimum
panel length as half the maximum panel length (or bs/16 by default).

85 T IT K 2D TR I« 6 2 R/ 807 BRMEN Ls/8, b Ls=bs 2Ry bs<hs, %] Ls=hs,
Hrb bs REIHTEEL, hs REHREE. RKHRKEN bs/8, T Bk ke xR e/ K
BENRKHRK R —F (BB bs/16) -

/LF: lenfactor
Specifies the "length factor" used to refine the number and spacing of 2D sections; the
default is 50.0, meaning the minimal longitudinal section spacing is 2% of the overall
length.

e Fui 2D i BRI RI B R “AKERT7 5 BRAMEN 50.0, X EWRAE i/ M\ I 6]
PN B E N 2%,

/NODAMP
Omits non-wave-related hull roll damping terms, including hull eddy, hull friction, hull lift,
and any /ROLLCOEF damping. Appendage effects are retained.

B 5 PR TR MR M IR FE AR, AN AR MRS A AT 7 AL /ROLLCOEF
BHJE . PR B BN o

/SHW [:numl, ..., numn]
Computes the probability and frequency of "shipping water" deck immersion events
for the given list of Critical Point numbers (up to 25). If omitted, all seakeeping Critical
Points are included. Probabilites are computed using the relative motions at each
location, and freeboards are computed as the vertical heights of points above the
waterplane. Frequency is computed over the /TIME interval.

HES IR RS HE (&2 25) B “MHEKR” FHGRKPIBERMGER . IR, NERE
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/MSI [:num1, ..., numn]

Computes the Motion Sickness Incidence (closely based on Bureau Veritas methods)
for the given list of Critical Point numbers (up to 25). If omitted, all seakeeping Critical
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Points are included. Exposure time defaults to 2 hours unless overriden by the /TIME
parameter.

THEEERF REIIER (B2 25 1) MEMRRESR CREET BY MPALNIHE)  WRE
s, MRS TGN T S S P TRIBRACN 2 /N, BRAEBU/TIME 2405 55 -

/TIME: hours
Defines the time interval in hours for computations like /CONF and /SHW; the default is
24.

& X/CONF FI/SHW 5115 (Rl IR CCAZNE N ERALD 5 BRIAE N 24.

Datadir\
Subdirectory or absolute path for creation of data files; the default is the current
directory.

FIF G B SO H s A2 BRME DY 41T H %

datalist
One or more of the following data types: FORCING, HYDROS, RESPONSE, STATS, TANKS,
VARIANCE, WAVES.

PLR—Fh ek £ 3225/ . FORCING, HYDROS, RESPONSE, STATS, TANKS, VARIANCE,
WAVES.

/DATA [:[datadir\]datalist]

Outputs the specified data files containing raw forcing, hydrodynamic, response,
statistics, variance, and/or wave seakeeping data. If omitted, no data files are created;
if just /DATA is present, all data files will be created. Data is output into any datadir to
files named FORCING.DAT, HYDROS.DAT, RESPONSE.DAT, STATS.DAT, TANKS.DAT,
VARIANCE.DAT, and WAVES.DAT prefixed by "SK[casenumber]-". Any existing data files
with this prefix are automatically deleted from the directory before new files are
created.

ARG WSS WL Givl. Ty 22 R/ B IR IE MUAHE (R 2 A k. i
B, RS AIEAT A EE SO WSRANAFAE /DATA, NP8 T A B St B wida 2
4/ FORCING 324 AT AT %45 H s+ . FORCING.DAT, HYDROS.DAT, RESPONSE.DAT,
STATS.DAT, TANKS.DAT, VARIANCE.DAT fll WAVES.DAT DL “SK[ZEB14%5]-" NHT%%. E6%
WA BT, K BB H s I B B A I 4R A A A ST A

responselist
One or more of the following response types: POSITION, VELOCITY, ACCELERATION.

AR — e 2 A e, B . I

/RESPONSE [:responselist]
Limits report and data file output to only the specified responses. If omitted, all are
included.

Rttty AUESCHE S PR D9 0T € (M N o Jr SR, TSI A

summarylist
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One or more of the following summary types: PERZUC, PERMAX, RMS, AVE, AVE10, SIG,
MAX100, MAX1000, MAX10000, EXTR.

DL —FhEk £ fhi B2k . PERZUC . PERMAX. RMS. AVE. AVE10. SIG. MAX100. MAX1000.
MAX10000. EXTR.

/[CASE]SUMMARY [:summarylist]

Concludes the report with the specified response summary tables. If no subparameters
are present, RMS values will be displayed for spectra wave types, or absolute response
amplitudes otherwise. If multiple cases are present (i.e. multiple headings or speeds)
the concluding summary table will display the maximum response values over all cases
along with their case numbers. If /CASESUM is used, a case-specific summary table will
also be included at the end of each case. The EXTR subparameter requires the use of
the /CONF parameter.

iR I B B R A R o WRAAAE TS, W BoRIE R RMS fH, 5 DK 2
INHERTIA NSRS o G SRAFAEZ AR (R AR BGRE) , M ERE oRITE LIr&RK
i A R FL T4 5 o a0 A8 FH/CASESUM, I AREAS T AR F R ¥ &R e T Tl I 2R .
EXTR T2 #7211 FHI/CONF Z4{.

polarlist
One or more of the following polar types: VAR, PERZUC, PERMAX, RMS, AVE, AVE10, SIG,
MAX100, MAX1000, MAX10000, EXTR, SHWP, SHWN, MSI, SLAMP, SLAMN, EMGP, EMGN.

PLN—FhEl 2 g k7. VAR, PERZUC. PERMAX. RMS. AVE. AVE10. SIG. MAX100.
MAX1000. MAX10000. EXTR. SHWP. SHWN. MSI. SLAMP. SLAMN. EMGP. EMGN.

/POLAR [:polarlist]
Includes a concluding polar plot for the specified response identifiers. If none are given,
RMS values will be displayed for spectra wave types, or absolute response amplitudes
otherwise.

BB E W N AR IR SRR AL bR I . AROR ST, PR o SRR ) RMS {H, 5 UK 2
7N 24X W L

/MIRROR
Mirrors polar data across the 0 to 180 degree longitudinal axis.

£ 0 2| 180 FEEY\Hh AR AL bR o

/SLAM [:location | FRA [,velocity]]
Computes the slamming probability, frequency, and pressure at a single longitudinal
location or at all frame locations if FRA is specified; the default is the forward
perpendicular, which is required. The threshold velocity (in ft/sec or m/sec depending
on units) may be specified; if omitted, it is computed according to the local geometry.
Significant pressure (i.e. the average of the highest tertile of expected pressures) will be
returned for all locations, excluding those within 0.01*LOA of the vessel ends. Slamming
pressure is computed using a non-dimensional form coefficient k1 computed for each
slamming section using either the basic, Chuang "Wedge", or Ochi 3-Parameter
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method, as automatically selected based on the geometry and marked on the
Slamming table using ~ for Chuang, + for Ochi, and no mark for basic.

THE AN AL B BT A A B (W2 T FRAY MRS . STR A 1 BRIME R )
ME, XADTFR. LI EBREEE (A9 R/ ECR/A N AL, BARRGRT 84D o RE
W, JUJAR AR S 3 ) AT AT TH 5 o BT A 67 K 3R [ it 3 e 77 CRITU R 70 %) B v = 43 (e B~ 35048
AEFEMAIAR G 0.01*LOA LAN IAIRLL . i & /2 A AR R T R 8 kL vF B, 1 R
fl Basic . Chuang “Wedge” &% Ochi3 %05kt BT, RIELEFR H 3h
R R A N FoRE, + F 8 Ochi, EREARIC.

/GUNIT
Allows accelerations to be returned in "g" gravitational units instead of current length
units.

FCVFIEEE LA “g” 77 BT I AN 2 A B B AR [

/RELATIVE
Specifies that vertical motions should be computed for the vessel CG and any critical
points relative to the wave elevation at the point of interest, adding a section to report
and data files.

TRENTHE N CG AR OB s AL I e R IR A I 5 5 (1 3 BB 30, I A i i A s 3
Pas I — N0

/ROLLCOEF: d% | b1l [,b2 [,b3]]
Specifies additional roll damping as a critical damping ratio (when % is included), or
first-, second-, and/or third-order nonlinear roll damping coefficients as derived from
model testing. Specified damping will override any non-wave hull numerical roll
damping. Any appendage damping is retained. The coefficients b1, b2, and b3 are
dimensional and must be given using current weight units (WU) and length units (LU)
with bl in WU-LU2/s, b2 in WU-LU2, and b3 in WU-LU2-s.

H B I B2 45 & Al AL JE EE Can SR ALFE I ) , B MRS A — B B AL/ B =y
L EMIBIREJE R EL . Fa e 1) FH e K78 34T AT i M AR BUE MR B o PR B AT AR JE - R
bl. b2 1 b3 &4, LAUEH LRI ERRA (WU AIKERL (LU 41, HAd bl £ WU-
LU2/s #, b2 7E WU-LU2 #1, b3 7E WU-LU2-s .,

/BILGEKEEL: part[\component],...

Specifies a list of one or more bilge keel appendages to be included in the seakeeping
formulation. Bilge keels must be modeled and included in the geometry file as
components separate from the main hull component (so not joined to the hull). A
component name may end in an asterisk to include all components whose names
have the same beginning; if the component name is omitted, the first component of
the part is used for the appendage. Symmetric appendages should be modeled as a
port and starboard pair (not a single centerline component), which can still be
referenced using a single common name ending in *.

TR BRGNP — DB AR B B R Y I8 MR R e B e AU S T 3 M
RIPE I HA A S AR LA SR (RIANERR BN o« AR AR DL S 45, IRE 2K
HAMFEIF LM PA 4L iR ang ot 2k, RIS — D ootEe T EY . XRHEY
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/ROLLTANK: part[\component],...
Specifies a list of one or more passive U-style roll tanks. Tanks must have a single
component if none is specified. The effect of roll tanks at their current load will be
included in the vessel roll, sway, and yaw response. A Tank Dynamics table will be
included in the report outputr.

TRE A EE NS U BUBRE R = 1R . IR IEEAR T, AR S L AURAT B 5
REME A L AT SRR R S R AR SRR . BRI R AT N . M= B AR A e
R

/SPREAD [:angle [,div] | datafile]

Specifies a short-crested seaway by applying a COS2 spreading function about the
dominant wave heading defined by /HEADING. Optional angle specifies the spread
half-angle (x about the dominant heading) of the seaway in degrees; the default is 90
degrees, corresponding to a standard COS2 spread. Optional div specifies the number
of divisions to be used when computing the spread (i.e. the number of subheadings
within the total spread angle) and must be an odd integer; the default is 9 (for one
subheading every 22.5 degrees of the default spread). Optional datafile allows for a
user-defined spreading function; following a header line and unit line ("F* or "M") comes
the data lines, each containing a single comma-separated subheading and spreading
fraction pair. Wave ranges may only have a single wave period.

T XT/HEADING & X [IIa /i v COS2 § B R Bk 48 e F e i« nl 3 A B e i 10 e T
eff (EEGeERRD , CLEENEAL, BRIME Y 90 B, XN FhniE COS2 5. Akl div 1F
SETHELYHOR B2 () 08 CRLSY BUf N I EIRR 50, JEH LR A 4G BUMEN 9 G
TEOINE TR 22,5 B—AN/Mr@D o AFEEEE SCHE R vr e YT R IhaE s fEbRd4T Al
BARAT C“F” 8L “M” ) 2 —EHRIT, BN EURITHA S — NS 0 RN i A g o4
X o PEIRVEHE AT BE R A — N IR

/BOX
Computes surge wave forcing, added mass, and damping using a longitudinal section
cut integrated transversely, allowing for accurate surge response when analyzing box-
shaped geometry. This parameter should not be used when significant transverse
geometric variation is present and may not be used with heel angles greater than 3
degrees.

5 FH AR 1) 5 A8 0 e AT D) T SRLTR A RS o YN st B ATRELJE ,  ANTATLE 73 A A A T L AT IR I s
PLAERR AV N o A7 YR RO ) LR BRI, AR IS 3, I EAS SR A BT
3 MR OL T S 4.

/COUPLE [:I,t,v]
Fully couples all modes in the equation of motion, including all 36 hydrodynamic
coefficients and generalized mass and stiffness matrices. Optional |,t,v specifies the
center of motion; the default origin is at LCF and TCF on the waterplane. If omitted, the
default partially-coupled method couples the vertical modes (1,3,5) and horizontal
modes (2,4,6) separately, with the origin at the CG.
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TEEMABE R ATERE, STA 36 MRS 2 KRBT Ui m AN E R, ]
W1, t, v IREiEsh O BN R S AL T K ESPTE _E R LCF I TCF. WnSRamg, BN &
EHREEARNL (1, 3, 5) AUKFER (2, 4, 6) 2RSS, JRAAMT CG Ab.

/UNCOUPLE [:m,...]
Uncouples the specified modes (or all modes if none given) in the equation of mo tion
and derived responses, where mode 1=surge, 2=sway, 3=heave, 4=roll, 5=pitch, and
6=yaw. Appendage coupling terms are always retained.

fEARIZZ AR w0 N RE P AR E R CInROR G AR , sl 1=iRm, 2 =3,
3=HUi, 4=&3, 5=, 6={wfi. HLEIRHEMIRERE.

/SPECTRUM
Adds a scaled wave spectrum curve to each RAO plot.

R e TR B AN N 2 A RAO .

/EMG [:numl, ..., numn]
Computes the probability and frequency of point emergence events for a given list of
Critical Point numbers (up to 25). If omitted, all seakeeping critical points are included.
Probabilities are computed using the relative vertical motion at each location, and
point depth is computed as the vertical height below the waterplane. Frequency is
computed over the /TIME interval.

HRAEIRA SR THER (E 25) KA ERFHROMRAR, WRA, WERITE &N
I 5 o A RN B AR I S i MR, IR SR T EORKSP T R O R S . A
FIELE/TIME 7] 55 1510 .

/NOPLOT [:RAO]

Omits specified plots from the report. If no subparameters are given, all plots are
omitted.

Mkt g g i E 1B AROREE T 2L MRS T

/BRIEF
Greatly reduces report length by including a single table containing the wave
environment and vessel RAOs at the CG for all 6 DOF (respecting /REL and /SPREAD).
The wave spectrum plot is omitted and all RAO plots are retained but may be reduced
using /NOPLOT or /RESP.

WA T 6 H . (MR [FI/REL fI/SPREAD) [#] CG AL IRIAEE FIARAN RAO A3
¥, R/ TIREKE. BIgEER, REAT RAO K, (H]LLE#EH/NOPLOT 5k/RESP #E4T

dataspec
Data file specification, respecting * wildcard to accommodate multiple case numbers.

B SR, AR~ JEERT LLE N Z A RIS .

/HYFO: forcindfile
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Uses hydrodynamic (instead of RAO) and specified forcing data; when in this mode,
numerical solving for hydrodynamic forces is prevented, but the equation of motion is
still solved.

fEFGARzh 7% A2 RAO) AR E sl Kol EIXPEaT, W LIBT3 7 i 8dE
K, (BAREKR MBI TS

/dataparams
One or more of the following slash parameters: /SAMPLE, /CONFIDENCE, /PERIOD,
/CRTPT, /SHW, /MSI, /TIME, /DATA, /RESPONSE, /NOPLOT, /[CASE]SUM, /POLAR, /MIRROR,
/GUNIT, /RELATIVE, /BILGEKEEL.

DL —ANELZ ANRT 25 /SAMPLE, /CONFIDENCE, /PERIOD, /CRTPT, /SHW, /MSI, /TIME,
/DATA, /RESPONSE, /NOPLOT, /[CASE]JSUM, /POLAR, /MIRROR, /GUNIT, /RELATIVE,
/BILGEKEEL.

(n)
Limit identification number; 1 < n < 10. If omitted, the first available unassigned limit
number is used when defining a limit, otherwise all limits are deleted or displayed.

BRAYIUIN T 1<n<<10. WIRAEMS, WAL SRR — Al AR 2 RO PR g0 5, 75 K
T3k B3 7= BT A BR A«

limit
Any one of limit types: VAR, PERZUC, PERMAX, RMS, AVE, AVE10, SIG, MAX100, MAX1000,
MAX10000, EXTR, SHWP, SHWN, MSI, SLAMP, SLAMN, EMGP, EMGN.

LA E— AR HI2E A VAR, PERZUC. PERMAX. RMS. AVE. AVE10. SIG. MAX100.
MAX1000. MAX10000. EXTR. SHWP. SHWN. MSI. SLAMP. SLAMN. EMGP. EMGN.

mode
Any one of the modes: SURGE, SWAY, HEAVE, RELHEAVE, ROLL, PITCH, YAW. No mode
is required for the derived limit types SHWP, SHWN, MSI, SLAMP, SLAMN, EMGP, and
EMGN.

AR —FpAE e JRIM . FR4E. THUT. EIR Rl 0. wit. JRZEIFIR 2% SHWP. SHWN,
MSI. SLAMP. SLAMN. EMGP 1 EMGN A 35 Z .

response
Any one of the following response types: POSITION, VELOCITY, ACCELERATION. No
response type is required for derived limit types SHWP, SHWN, MSI, SLAMP, SLAMN, EMGP,
and EMGN.

CLRAT— Mo S 2R« 457 B BT s BE o YRAE IR PR SHWP . SHWN ., MSIL SLAMP ., SLAMN.,
EMGP 1 EMGN ASFE 2 w25

minmax
The minimum or maximum limit value, depending on whether ">" or "<" comparison is
specified. Units depend on any response type; accelerations allow "g" unit suffix;
percentages may be entered as decimal fractions (i.e. 0.10 for 10%) or suffixed by the %
character.
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/AN IRME, BARBURTRETEE T “>7 B “<” LAz HALHCHR TRy mi B SR A ik
FERVF “g” AL F o LERT Bl AR/ (B 0.10 Ro 10%) BRBA% PR A 4% -

Operation

BAE
SEAKEEPING requires that a loading condition, wave environment (via WAVE), critical
points (if desired), and any SEA LIMITs be defined prior to issuing the command.
SEAKEEPING performs all computations using the current geometry file, so quality

geometry is essential. Other factors affecting seakeeping include WATER spgr and
viscosity.

SEAKEEPING ZLR1E R H a2 2 8w XA Tl BWIRAE Gl WAVE) | 58 (k&
BL) LA SEA PR, SEAKEEPING fd FH 8l JUA SCAFPAT BT A THE, PRI & ot == 10 J LA TR
BOCHEE, FmE TR A R = B HE WATER spgr FUREFE .

Loading conditions may be specified using WEIGHT and/or ADD commands; tank
weights may be included by loading the desired tanks and these loads will be included
in the loading condition passed to SEAKEEPING. When establishing a loading condition,
it is very important to consider the inertial properties of weight items by specifying
individual or composite gyradii. For example, when setting lightship WEIGHT, include
the /GYRADIUS parameter to specify gyradii about each axis (see the WEIGHT
command for more details). A /GYRADIUS parameter is likewise available for the ADD
command. Note that products of inertia may also be specified if needed. The gyradii
for distributed weights and loaded tanks are computed automatically.

BEH KA T LS WEIGHT #I/8 ADD #ir4&-487E; nLUBEE RS MRINREROFEREHE,
XL H S fEAL 45 SEAKEEPING B3R R L8y TaLh, @it e e oA esa
B mlFE 2ok FE H B I H R MR e R L i, R E S E RN, 15E15/GYRADIUS
SRR B AR gyradii CHOCTFEA(E R, SR WEIGHT f4) - /GYRADIUS Z3([FIF
AT ADD 4. HER, WERFE, Wl IR, Bahi A EE MR =M
[EIE=E S G

It is advisable to include STATUS INERTIA and/or STATUS PRODUCT in your seakeeping
analysis run file to provide a convenient reference of the total inertia condition. Note
that displayed gyradii and mass moments of inertia are about the center-of-gravity
axes parallel to the geometry coordinate system. If needed, the inertia tensor will be
transformed for use in the seakeeping calculations.

HAAEIE MM 73 T Is A7 SO AR B AN/ BRIRAS = i, DAL e R E S A R S 2 . i
R, SRR AR BB 5T T U A48 RV EL DA 5¢ . WURTE, B KSR
WA AR T a5

SEAKEEPING models all tanks as frozen in their equilibrium condition. This means that

SEAKEEPING will accommodate true CG shifts if allowed, but formal free-surface
corrections will be omitted. SEAKEEPING does not include dynamic sloshing effects.
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SEAKEEPING ¥ T f fift & @A AL TP AR S IR GDIRAS o« IX B R & U 3R 7o 8, SEAKEEPING ¥
EMNFIER CG %, (HIEM H HR IS IER YA . ST R

A wave environment is specified using the WAVE command, which offers three
methods for wave input: a single sinusoidal wave, a range of waves at constant
amplitude, or a wave energy spectrum. If an energy spectrum is used, SEAKEEPING will
sample the spectrum using one of two sampling methods. SEAKEEPING will not
resample wave spectra when specified via a data file. See the /SAMPLE parameter
and WAVE command for details.

ffFH WAVE &35 2 BIRIAES, % 23 ft = MBI T A IESZM. EEREN— &
FI B Ae i . o SRAE AL AE TS, SEAKEEPING 5 FH W A RAE 7 v 2 — Sl S B AT KA . 2408
I SR E B, SEAKEEPING AN X il i b AT B R . A4S R, 1S [7/SAMPLE
ZHM WAVE 4

If motion results are desired at points other than the vessel Center of Gravity, their
locations must first be defined as Critical Points using the CRTPT command so they can
be listed in the SEAKEEPING /CRT parameter (irrespective of flooding status).

R T AN E O DM SSRGS sh s R, WAt E JefdEH CRTPT an &4 AL & 2 SUNIm I
A, DUEEATET LY ZE SEAKEEPING /CRT &30 (LR /ACKRES WD .

Seakeeping can be rerun based on saved /DATA files instead of numerical solving using
the SEAKEEPING DATA command accompanied by selected reporting parameters.

A DL TR-AE I /DATA S H Bz 4T Seakeeping, A2 1% H SEAKEEPING DATA i 4 Hlik
JE IR 35 S50 AT B SR

If dynamic limits are required, each limit should be specified using SEA LIMIT commands
prior to calling SEAKEEPING, which will automatically evaluate all current SEA LIMITs.

IR EA ARG, W N AE ] SEAKEEPING Z Bif#i [l SEA LIMIT 448 & /R, XK H
VAL BT A 4TI SEA BRI

Display Output

i BoR

SEAKEEPING begins by displaying a summary section to the screen and writing to any
open report file. The summary section includes general input parameters, such as the
method type, meshing parameters, coupling parameters, and a table of all
seakeeping part\component names and types.

SEAKEEPING 1 1L 5 % b s B35 20 30 5 NATANFT H 0O 15 SOk o 42830 o B 6 3 U N
S, BRI MR S8 #E S BT SR\ 2 TR A 2R ) R A%

Second, a Critical Points table summarizes all seakeeping Critical Points including the
Center of Gravity. The table includes the number, description, and position of points in
the geometry coordinate system.
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HR, Im iR S S T A &R AL B EL . RS A bs R e . fiiR Az
H.

Third, the report is organized into Cases, where each case explores a unique heading,
speed, wave combination. Cases comprise separate subsections within the report. In
each case, a Wave Components table lists the wave type, spectra type, sampling
method, number of wave components, component variance or bandwidth, and the
numerically derived total variance and significant wave height. As the motions
problem is solved for each wave component, its period, frequency, waterline-to-
wavelength ratio, encounter frequency, spectral ordinant, and component wave
amplitude are displayed, and a wave spectrum plot is included in the report (if a
spectrum is used).

=, PSR T, R TOUARS TR IAT A L BORA G . TOUERERE N
BN . FERRMEOLT, B BRI T BORRA . USSR KA. RS HE
J7ZE B B8 LA RBUE IR (1 2 5 22 R R0 i o SRAREEN 73 8 138 B 1), R 7 L 34
B RSP AR SR A 7> BRI, IR AR R R RS ] (A R A

i

Within each case, the position, velocity, and acceleration RAO and phase angles for
all modes (Surge, Sway, Heave, Relative (if specified), Roll, Pitch, and Yaw) are
included for the Center of Gravity and each Ciitical Point. If using a wave spectrum,
response statistics tables follow the RAO tables. By default, RAO and phase angle plots
are then included in the report. Any optional derived responses, such as slamming or
MSI, are displayed in individual tables, and if specified, a case summary table is
included at the end of each case.

RGOS, FOMEME A SRR ORIM. 88, THIT. A Cnfdee) o B
B AR AALE L RN E RAO PAKAHAL f o i A P e i, 0 i )97 45 T 3 381G
RAO % . ERINTE UL T, RAO FUARLT A B A5 FE 4R 5 v o AT ART ol e ()R A i B2 Chnfi i B MSD
O RTERM RS, R E, WESBNRUMREES — RO ER.

Fourth, after all cases are reported, any optional polar plots, limit plots, or overall
summary tables will be included at the end of the report.

0, WA AROE, SRR R AR R B BRI B R

Note that if a single wave or wave range was specified for the analysis, response
statistics are not included in the report and any data files. Response statistics are also
omitted if less than three wave samples are used. Plots are omitted if less than two wave
components are used or if the /NOPLOT parameter is used.

TEER, WA E T N IR B IR VG FE, Ui 5 S8 1 H s AN G FE 7R 4R 5 AT AT Fois Sk
B WA RS T =AY, WA S ARSI B it & W S A 3 o &0 T s
/NOPLOT %, 44w K k.

Examples
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B

Computing center-of-gravity absolute HULL motions at zero speed in head seas:
THEIER Z 38R R B0 280 HULL 3835
SEA

Computing CG and a range of Critical Point absolute motions for HULL\BOAT.C at 8.0
knots with a wave heading of 135 degrees:

5 CG Ml— RIMANMT R IG 7 2 xtizzsh. fE 8.0 49, I8 135 %:
SEA /HULL: HULL\BOAT.C /HEAD: 135 /SPEED: 8.0 /CRT: 1,2,...,9

Computing CG absolute and relative HULL motions at zero speed for wave headings
between 0 and 180 degrees every 15 degrees using 30 constant-variance wave
samples and polar plotting the RMS response amplitudes and Zero-Up-Crossing periods
(assumes a spectra type has been defined):

{§i ] 30 MEE T EZIFEARTFEAE 15 BF 0 3] 180 FEE 2 M MKIEE CG X FAExHiE A&
&), FEARALFREZZ ] RMS i g P AN 25 m) 32 SR (B0s 2 OB ER A .
SEA /HEAD: 0,15,...,180 /REL /SAMP: 30 /POLAR:RMS,PERZUC

Setting dynamic RMS heave acceleration and roll position amplitude limits and
creating a composite limit statement by combining two limits:

BCE BN RMS THICIE AR B Ar BE R IR, I i 45w R R 81 2 A i IR A -
SEA LIMIT (1) RMS HEAVE A < 0.6 " In current units
SEA LIMIT (2) RMS ROLL P <10 " In degrees
SEA LIMIT (3) COMBINE 1, 2 * Combined limit

Computing the worst case absolute maximum response in 1000 samples via summary
tables over a range of speeds and headings using 50 wave samples over a sampling
range of 0.1 to 1.5 rad/s (assumes a spectra type has been defined):

£ 0.1 & 1.5rad/s FRFEEE A, fEH] 50 MBAEA, BRI 1000 PMEALE— RI|E
JEERTL ) L PR e G D 3o e R 2 (B8 4 SO SRAD

SEA /HEAD:0,30,...,360 /SPEED:0,4,...,16 /SAMP:50,0.1,1.5 /CASESUM:MAX1000

Including all components starting with HULL\BK as bilge keel appendages and
computing MSI at all Critical Points:

ALAELL HULLNBK FF 3k (9 Fir A 4LV MR B B AR, FFAE BT X8 i 53 MSI:
SEA /HEAD: 90 /SPEED: 18 /BILGEKEEL:HULL\BK* /MSI /CRT:2,5,13

Writing RAO, hydrodynamic, and forcing data to comma-separated text files:
H N RAO. LAz /g2 Fl ik il et 213E 5 73 B R SCA S A
SEA /DATA:RE,HY,FO

Computing responses at additional Critical Points using prior saved RAO data:
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S SE R RAT ) RAO Kot 57 LAt 5 B 1 14 0 o«
SEA DATA SK-RESPONSE.DAT /CRT:1,2

Computing motions using saved hydrodynamic and forcing to write new RAO data:
s DR A7 UK BN 1 2 BB 3 R o il 5 N i) RAO ¥«
SEA DATA SK-HYDROS.DAT /HYFO:SK-FORCING.DAT /DATA:RE
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