Command Dictionary -- GROUND

AR

GROUND "description”, b, Icb, tcb, vcb [/PENetfration:dd0[,ddm]] [/LINEAR]
[/NOTE:"note"] [[NOWARN]
Adds a buoyant force for modeling ground points.
0 — SR ACMEE 7 AR AL 1

GROUND [(part\component)] /FLOOR: “flename” | depth [/L] POS:x,y] [/HEADiIng:ang]
[/CLEARance:c] [/MAXPEN:ddm] [/NPoints:np] [/LINEAR]
Automatically issues ground points determined by the specified seafloor file or depth.

B Bl R RE ISR ST BR B R e A4 A

GROUND (n), [dvar[,bvar[,lvar[,vvar]]]] [/PEN: pvar[.mvar]] /ACcess
Accesses the nth ground point's data intfo the named variables.

K2 n A AL S A U7 1R B a4 A2 E

GROUND "description", [bvar], Ivar[, tvar[, vvar]]]] [/PEN:pvar[,mvar]]/ACCESS
Accesses the described ground point's data into the named variables.

28 P F R 1) A A R T A

GROUND REPort
Produces a report showing distances to ground and ground reactions.

A PR T S 7 i 1 4 A8 R R AT AL TR

Definition: Ground Reaction is a buoyant force acting at one or more points on the
vessel in response to the contact between the vessel and the ground at those poinfs.

5E e AR TR 2 — A LA A RS AR AN, R 3K R L B A A B 5 T D R AR
ERREPR

S8

"description"
Up to 25 characters (must be enclosed in quotation marks if more than one word).

RN 25 MR (RZ T+ — DR 515 51D

b
The present magnitude of the ground reaction at this point in current weight units (see
the UNITS command). If this is to be computed according to the penetration, an
asterisk may be used. The specified reaction force is ignored if it conflicts with the /PEN
parameters; for example, if the given penetration is negative then the reaction must
be zero.

FESC AR FL RO AR T, ALY AT R A (S F @S UNITS) o AR 2R 7 & R LT 5k
J1, ATRMEF R SR o A s i 2B IR BE A7 T I RO H AL TR e e, L, o EIR N
By, R AR TN

Icb, tcb, vcb
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Command Dictionary -- GROUND

Longitudinal, transverse, and vertical location of the ground point in current length
units, relative to the origin. Normally this location would be on the surface of the hull
but there is no restriction on its location. MIN or MAX can used in place of tcb fo
specify the minimum (portmost) or maximum (starboardmost) values at the given Icb
and vcb on the surface of the vessel. Likewise MIN or MAX can be used in place of
vcb for the lowest or highest displacer points at given Icb and vcb. PMIN and PMAX
act like MIN and MAX but only consider components with positive effectiveness.

e A S AHST IR s AEGNA], A 1 R ) (AR AR AL B BT S AT B B . — ST B A
fr TR, (252 BARAL B A BRE] . MIN B MAX TT LU teg, SRERIELSE LCG, VCG
AR, A BRI E . FE, MIN 8L MAX AT DR B veg, SkFRHEIKE T
R, fE455€ LCG, TCG bk Fimkix EimfiE: PMIN F1 PMAX [A] MIN I MAX 1E AL,
BHERFBET, EHRRIEHOREL.

ddo
The difference between the depth of the ground point (Icb, tcb, vcb) and the depth
of the ground (i.e. the current penetration of the hull into the ground). If the ground
point is above the ground, dd0 is negative. If omitted, dd0 is assumed to be such that
the given b is achieved (so zero if b is *, except replacing an existing point retains the
old penetration).

TR AL U E KR IR EE o WAL SAL TR 2 b, ddO 4. gt Z4, ddo
BRI NEE E AL ) b FrfR s BIRRE (ITLnR b 2 *, WEAE, B 7 BHRIA Rk E IR
FEIRED .
ddm

The maximum penetration. This is considered to be the penetration where the buoyant
force equals the entire weight of the ship; i.e. the penetration which would occur if the
entire weight of the ship (exclusive of any tank loads) were supported by the ground. If
omitted, ddm is assumed to be 0.2% of the overall length of the ship unless ddo and b
are both present and positive, in which case the value of ddm is set to be consistent
with them.

BORNZEFIREE, WO Ha A4 s (e A 055 TR B & . RUGMAAI AN HE R SR
P62 BT D A A8 R SCHE S T G 1) 2 35 TR B O e K 3 IR P - BRA ddm AR K1) 0.2%.
WA ENEZH ddm, 1 ddo M1 b &I HOIE, W ddm EHR A EA TR RF— 3.

/LINEAR
Generates a linear grounding force that is directly proportional to the penetration (for
constant stiffness rather than the normal ground force proportional to the penetration
squared).
A2 BSORN BB TR P N L R A8 o CRID-RINBE N 2, AN A& i AL ) 5 28 3B TR B )
PO

/NOTE: "note"
Specifies a note to show in the Load Editor footer. See the ADD command for details.

FERG ARG 4 O (R AN N M . VRS RS B % ADD.
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/NOWARN
Avoids the warning message when the ground point replaces another item.

A P A R R B T H I JRE G B T A

parf\component
The part component for which ground points should be issued. If not specified, the
default is the first part named "HULL" or the first displacer. Seafloor point descriptions
have the prefix "parf\component-" followed by a sequential identifying number.

TR AL S LTREAL (AR o WIAURIRRE, WA EN A MR “HULL” (50 Bt = .
A R HA AR “HAENARE ", R DES AR IR T

/FLOOR: "filename" | depth

Specifies the filename containing seafloor data, or alternatively a constant depth
relative to the water surface. The first line of the seafloor text file is an arbitrary title line.
The second line starts with an optional "L" indicating longitude-latitude data, followed
by required "F' for feet or "M" for meter units. Each subsequent data line defines a
single point on the seafloor based on three numbers (separated by spaces or
commas). The first number on each line is the horizontal (West to East) coordinate, the
second is the vertical (South to North) coordinate, and the third is the associated
sounding depth. Longitude and latitude data may be entered in decimal degrees or
degree-minute-second format (e.g. -122d56'58.974").

T A MR SO 44 SR ARR KT (O SERAE  ERSCASC A I35 — T R AR R
BT 5 FUME ARG IERGRINTE “L” Pk, MR “F" FoR¥eRa “M” Hmki
fire BRI — & HIRLAR =T RAEUE B 00 52 SUIHEI /. FAk L I
AR PTEIAR) A5t 55 A RIEE ORI A8k, 5= A RAI IR
RN FE SR T WA B ESE- - B AN (P -1220156'58.974 ) .

/HEADING: angle
The heading angle in degrees of the vessel's positive longitudinal axis
counterclockwise from the positive vertical North seafloor axis (default=0).

PO A 0 b M I e G T PR 3 B B SN A A A (BRI = 0D .

/[L]JPOS: x, y
The location of the vessel origin in the seafloor coordinate system (default=0,0). If
/LPOS is used, locations are taken as degrees of longitude and latitude in either
decimal degrees or degree-minute-second format.

AR AR IR AR AR R IALE CBRIME =0, 0) o WAL /LPOS, AL B K DLk il B2 5
&3 e AN B LA K

/CLEARANCE: c
The maximum clearance within which all issued ground points must fall. Clearance is
defined as the vertical distance from the ground point to the nearest ground, or the
negative of the penetration. If not specified, the default may take one of two forms: (1)
if a seafloor file is indicated, the default clearance will be set to the vessel's current
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origin depth; or (2) if a constant floor is specified, the default clearance will be set
equal fo the floor depth.

T CLE SR e Al pe 06 2506 FE R B R TRV P o TR B SC Ay M A2 1 38 d e 1 T ) B B, Bl
ERIE WERARIEE, WEGAATBERA L WMIERZ —: (1) nR4ER TR, R
WARIBEURE B B 9 MR 4 BT 5 RO B, B (2) SR8 5E 1 1EE &, BRI BURs v B N 55T
TEE IR -

/MAXPEN: ddm

The maximum penetration of any issued ground point (see /PEN's ddm parameter).

P Ha AL R R 2B R (Z0L/PEN 1) ddm 250 .

/NPOINTS: np
The maximum number of ground points to issue. If not specified, all candidate points
found within the clearance are issued up to the maximum unused ground points
available.

R R B KA A R B U ROR TG UIE T R PA I 28 30 BT A M s R ATl 22 T R i KR A
AL 5

(n)

The number of the ground point to access (setting empty if past the number defined).
LTI A R g T Cn SR 8 SO, WIRE T

bvar, lvar, tvar, vvar, pvar, mvar
The names of variables (declared by the VARIABLES command) used to access the
ground point's buoyant reaction force, coordinates, penetration, and maximum
penetration (negative if downward). Asterisks can placehold for any unneeded
variable names.

L VARIABLES i MK T2 m SR BT, 7B ST 7, A8bR, BB IR A
RNFIEREE (AN AT o "] USR] AT Z AR AT .

/ACCESS
Accesses a ground point's data into variables without making changes.

U 0] s Fe) i %) R A 1T AN VAT AT B

Operation

I
A ground point exerts a vertical force whose magnitude depends on the "penetration”
into the ground, relative to its own ground plane depth dO assigned when the point is
created. In this respect it is like a buoyant appendage with unlimited freeboard acting
at a point. When the penetration is zero or negative, the force is zero. When the

penetration is positive, it generates a vertical force proportional to the square of the
penetration (if /LINEAR is not present).

A8 39 B B 1) R g5 F 0 OR/INBGR T i A4 5 5 i KR FRITR B2 5 FER - Hi A1 5 B HRRE IO
SUBAEIE A TR 77, (B EARIRT THZ. 5 &Ry O st i, HAmWAE T8 0,
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A EARENIEER, 2 RS E A B, HAER G BRI 7 ] Can ey
/LINEAR) .

Normally the ground force is in the upward direction, like a buoyancy. A negative
ground force, acting in the downward direction, is produced when either b or the
ddm parameter is given as a negative number.

IEHHOT, WIS E R b, JUERF . RS b sddm AfE, AR e
AET, T TR EA R .

A ground point can be removed via the DELETE command.
AT LLIE Ay 4 DELETE Ml B3 fia 414 £

If point description matches an existing item (ground point or added weight), that
item is replaced. A warning message is issued unless the /NOWARN parameter is
present. When replacing an existing ground point, the following parameters support
*[£n] syntax to retain or offset from the current values: Icb, tcb, vcb, dd0, ddm.

USR5 SCHOHA AL 55 2R A EAFE T E L FRE R G S8 ERIE ) , B4 SAFER
TH 2 HA, RS2k HZESE BBRIEH B S /NOWARN. 40 575 2 H i A i 22408
VA HI R AL 65, TR T S B R [ VB v R B B i A S S50 Icb, teb, veb, dd0, ddm.

GROUND REPORT produces a report showing depths, distances and reaction, but not
locations. The STATUS command shows ground points, including locations. If the
amount of the reaction at any ground point is reduced to zero, the point does not
appearin the STATUS display - even though it remains defined as a ground point.

GROUND REPORT 24 flifit i B il A4 s iR B, BRI ANHEAL Ty, (EANRoRfgA8 ML E . (i
4 STATUS 2 ontid b ffE 2, BFGARARALED o WAL s AL /109 0, T4 1E STATUS &
AN S R IZAR AL A, BV A A SR R
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Finding a Ground Reaction
THE AL T

The depth at which a ground point begins to exert its buoyant force may be
interpreted as the depth of the water. This force increases sharply if the point is forced
deeper, according to:

R4 3 R/ A8 RR FE PR 5% 28 7T LA ZK IR AN JI 1R 50 B R MRE o Wit 1A AL R 2 S IR P 3G 0 »
A g2 UGN -

when dd0>0 b=c*dd0? or
b=c*dd0 if /LINER is included
when dd0 <d0 b= 0

where b is the buoyant force, ddO is the penetration d - dO into the ground, d is the
depth of the ground point, d0 is the depth of the water, and c is a constant.

AL b PR ), dd0=d-d0 J& % & R IR IR, dO /KRR, d Jufid AL s R,
c NHH.

The constant ¢ is found such that when the penetration reaches its maximum depth
ddm, the buoyant force is equal to the total fixed weight of the ship. If ddm is not

specified or cannot be calculated (from b, dd0, and the current total fixed weight),
then ddm is assumed to be 0.2% of the overall length of the ship.

CONEH, WRGFFEREREEKGFFERE ddm, IWRFE SN S EEMES. WREES
ERNFIEREL, ddm=0.2%KMHAIEK, HEILIEAT 5.

In typical applications, great precision is not required in the value of ddm as long as it
is small compared with the size of the ship. Likewise, the values given for b and dd0 are
typically not crifical unless dd0 is negative (i.e. the grounding has not yet occurred).
In this case, -dd0 is the distance between the ground point and the ground and b
must be zero.

FESEBRR T AR, X ddm KSR I EERIFARIR i, DN AT RGT A EE ddm JEH /. [FIRE, b
A ddO B IFA AR K EEFRAE dd0 A fE CBIIRARIE AR « XMIEI T, -dd0 Jyfigah ri
HMUKIERIEEE, [FN 7 b HEN O.

Once the dO value aftached to a particular ground point has been derived, it does
not change when the ship changes its heel, trim and draft. This reflects the fact that
the depth of the water over the ground is not changing. However, when either the
DEPTH or HEIGHT command is issued to change the level of the waterplane, the d0
values for all of the ground points are changed by the same amount to reflect a
change in the depth of the water over the ground (e.g. tide change).

— BRI AL B BUK IR L, B AN BERT AR, SBUAIIZ K At T 224k, X Sk i
IKIECL EKIR AR SR, 4 fiv4 DEPTH 8% HEIGHT SUR /K = LR, BT A HiE A s
dO A = AR AAH S I B R SRR BA BRI AR . (i, %284k .

Whenever a ground point exists, "GRND" appears in the box at the top of the screen.
In Load Editor the value of the total added buoyancy Ground Reaction is shown in the
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upper right hand corner. As the loading of the vessel changes or the waterplane is
changed with the DEPTH or HEIGHT commands, the buoyant force for each ground
point will be recalculated, just as the buoyancy of the hull and any other displacer
part is recalculated.

AT AL RO, "GRND "2 s 1R 5f f Dlm (K5 A% h o R AS T, P A s 1S 7
SRIRTEA AL, B AN RE BB By 4 DEPTH BX HEIGHT SUR/K TR, Al s i e AL
VAR 2 T N B R R LN PRy e ST

Seafloor Ground Points
PRI AL B

GROUND /FLOOR automatically issues ground points determined by the location and
penetration of candidate points on the specified displacer component relative to the
seafloor (first deleting any existing ground points whose description is prefixed with
"parf\component-" and retaining any others).

GROUND /FLOOR TEf A I (AT LASRAETE I HIERAL) B 848 e A XS T I R IR i e s AR e A2 1
AR B EIRE CESeMBRHGR L “EBAINAR = -7 AR AT BLE fa AL 55, R R ET L
BT .

For a geometry defined by a sparse number of points (such as a barge), points are
interpolated at each section unfil the distance between points is within W/4, where W
is the overall vessel width (which may be overridden using the WOA command in Part
Maker). In cases where a large number of points are defined at each station, points
closer than W/10 will be ignored.

X AR AR AR RS L (BN s LAY LRTTAR, NIRRT AR AT 4 A, BRI AR 2
IR AE W/4 DAY, o WO BIRE =50 (Al DU PM ) WOA @B i) « WA
Ao E ST REARKR 5L, TN W/T0 I R0RE 2

The same thinning is performed for stations, where any station spaced within 2% of the
overall length (or as adjusted by the LOA command) from a previous station is ignored.
Candidate points are sorted using a multi-tiered approach. First, the points are sorted
by maximum peneftration. If multiple points have the same penetration, these points
are sorted according to minimum transverse location, and then minimum longitudinal
location. Finally, a "quality" factor Q, as determined by the formula Q=H+P, where H is
the minimum distance from the current point to any higher-ranking point and P is the
penetration at that point, is computed for each point. The first-issued ground point will
always be the point with the largest penetration, the second will always be the point
with the largest Q, and the remaining points will be sorted accordingly.

Xtk B AT R AN AL B, dn 2Rt BEAE 2% I AP CUn SR iR sk /b g SCUBR I 2K LOA)
KMot #R A MG o X i R 2 R NERMTHER . B, RIgmRF BRI, W2
R EAMFE R B, WS e M R A2 B AR N AL B, W IR AT 1 e, i
HEANA “HE” BT Q HARX Q=H+P #ig, Hh H 2 GF1 s BT 5 mHEE sl
AN, P ORZEIFIERE . R AR SR IR 2O IR K R, 38 =
A2 Q BRI R, AR R AR RO o
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When using a seafloor file, if the position and/or heading of the ship results in a portion
of the geometry falling outside the extents of the floor data, ground points will only be
issued for the portion of the geometry that falls within the X-Y domain of the floor data.
In the case of constant depth, the floor is assumed to extend to infinity.

S PR PR SOOI, Gn SR A AR (0 57 B AT/ B 17 S 08 0 T LTy AE RS IR e B 2 4k, MR 2 o8&
THFIRAE 1 XY P B UT o 5 SCROHR AL i EIRPEIEE TR 00T, (BBEIE AR IR E fif 2]
I K.

Multiple GROUND /FLOOR commands may be issued for mulfiple components of
interest. Because the seafloor ground point naming convention includes the
component name in the prefix, ground points previously issued for different
components will not be deleted.

LA Z A BB 2= /T GROUND /FLOOR #54>.  HI T I Hie A4 pi i 44 20 B E AT 48 A
R AR, A 2B LART D9 AN R AR = (4 AL R

Display Output

ST Ha

In the REPORT mode, a table is produced that lists each ground point. The table
includes the depth (relative to the waterplane) of the point itself, the depth of the
ground, the present penetration of the point into the ground and the maximum
penetration. The present ground reaction is also shown.

£ REPORT #rt, 2 A2 il s & i A Rl AR A% . AR A0 S H AR U TR RN oKD 5 K
JRIRIE, 4 Hi A A 5 1B KR IR B AN e K IR L, AR A AL r A He AR 77

Nondisplay Output:
7o B s i

none

x

Examples

FEBl

Defining a ground point with a known reaction:
& LM AL T AT AR AL R

GROUND "Ground Point #1" 100, 50, -3, 0

Defining a ground point at a known reaction and penetration:
5E S C R A8 77 A0 28 3 TR R A R
GROUND "Keel aft" 45, 100, 0, 0 /PEN: 1.5

Defining a ground point not yet in contact with the ground:

15 January 2023 (10-GROUND) Rev. J Page: 8/



Command Dictionary -- GROUND

SE S HAR T, (B R
GROUND "Keel aft" 0, 100, 0, 0 /PEN: -1

Defining a ground point at a penetration of 1.0 in a soft bottom where the maximum
penetration is estimated to be 6.0:

5 SC— T AL AR T UK, BRI N 1.0, mRFEIREA TN 6.0:
GROUND "Ground Point #1" *, 50, 4, 0 /PEN: 1.0, 6.0
Raising a existing ground point by adjusting the penetration depth:
T T A 2 IR LR AR Tl 412 5
GROUND "Keel aft" *, *, * * /PEN: *+1

Issuing ground points using a constant depth with an equal clearance, thereby limiting
issued ground points to locations on the submerged portion of the hull:

A58 FHY LA R S5 i BT A1 1 R PS5 A i, DTG A S 4 A48 PRl 8 P A 38 30 F) 2
GROUND /FLOOR: 10.0 /CLEAR: 10.0

Issuing the top eight ground points for a hull at a specified heading and position using
longitude and latitude format and the seafloor data in the file seafloor.ixt:

i FH 48 A2 FEE A% 2K DA B ST IR o (R SR Bt 41 R L T AT BB A A P 1 I\ A8 A1

seafloor.txt:

GROUND /FLOOR:DATA.TXT /HEAD:300 /LPOS:48d5'29.6808",-122d44'1.554" /NP:8

Issuing four ground points for both the hull component and skeg component of @
vessel in constant depth conditions while specifying a maximum penetration:

TEARE IR 26 T ARG AR BORE R 2L PR RN R R A Rt 4 A T, R 98 58 K o IR T -
GROUND (HULL\HULL.C) /FLOOR: 6.754 /NP: 4 /MAXPEN: 2.1
GROUND (HULL\SKEG.C) /FLOOR: 6.754 /NP: 4 /MAXPEN: 2.1

Assigning a ground point's data to variables:
W A S SR T AR &
VARIABLES B, L, T, V, CURPEN, MAXPEN
GROUND "Ground Point #1" B, L, T, V /PEN: CURPEN, MAXPEN /ACCESS

Producing a ground point report showing depths and penetrations.
Az RCHA A R T N Rz KR FE R 5 I R
GROUND REPORT

Producing a ground point report showing locations.
A AR A AR S A A R

STATUS GROUND
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