Command Dictionary -- SOLVE

AR

SOlve [DRaft | DEpth] [TRim] [HEel] [WEight] [LCg] [TCg] [VCd]
[MAXVcg | MAXWeight ["item"] [/GM [:] method] [MX | RAMACRO[:namel]]
[/FIRSTMAX] [/FIXDIR] [/NOTIght] [/TOL: tol] [/FIXTRIM] [/REPort]
[/FSM | TRUEFSM | EXTRAFSM [:UPright]] [/NOMMT] [/INIT]

Solves for the variable(s) indicated by the given parameters, optionally taking into
account a Free Surface Moment. With no parameters: solves for depth, trim and heel
simultaneously.

RAFE €S BhrRn AR, G FENFEE mRmE. GREASH: WFEN KK A
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SHR N
DRAFT or DEPTH
Finds the depth at which displacement equals total weight.

R HEAR BN AT (2K _CGFEZ I SR SR PR 2GR HA 2D A -

TRIM
Finds the trim at which trimming moment equals trim righting moment. Also maintains
weight equilibrium by adjusting depth.
SR G A HE ST e (8] B R BURME o [ I 3 T 1 Bz 7K R R B P4

HEEL
Finds the heel at which heeling moment equals heel righting moment. Also maintains
weight equilibrium by adjusting depth.
SRR ) HE S5 TR ) (8] B R BURME o [ I 3 I e B 1z 7K PR R B P4

WEIGHT
Finds the Light Ship weight at which displacement equals total weight.

KT MEE, BRAKESTHAE.

LCG
Finds the Light Ship LCG at which the trim righting moment is zero. Requires weight
equilibrium.

RHEEMAFELD, HENEERE N 0, EREE .

TCG
Finds the Light Ship TCG at which the heel righting moment is zero. Requires weight
equilibrium.

SR MR ELC, AR IR 040N 0. BEOREE P,
VCG
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Finds the Light Ship VCG at which the heel righting moment is zero. Requires weight
equilibrium.

R ) HL, AR R R Ry 0. EORE BT .
MAXVCG [:"item"]
Finds the maximum VCG of the named item (or the Light Ship if none) under the

current transverse stability criterion (see the LIMITcommand; requires MaxVCG module
in BHS).

SRR E T H CBRCAZ I 2B 4T M fa vk (S 18 LIMIT #54; BHS % MaxVCG #i) .

MAXWEIGHT [:"item"]
Finds the maximum weight of the named item or PULL force (or the Light Ship if none)
under the current transverse stability criterion (requires MaxVCG module in BHS).

SR E T H B 7 CERIA 22 M) £ 2 AT (R AR PEAT HE 25K N (W KB & ; BHS #5% MaxVCG
.

/GM[:] method
Calculates GM using the given method rather than from the waterplane (see the RA
command for more information; applies to MAXVCG and MAXWEIGHT).

GM MEIE I AT, A RMOKL (FEIL RA @14 iIEH T MAXVCG fil MAXWEIGHT

ma)

/MXMACRO | RAMACRO [:name]]
Executes the named macros during calculations (see the MAXVCG command).

EEEREPHITHEZE GEZ I MAXVCG 4

/FIRSTMAX
Makes MAX in the LIMIT command refer to the angle at the first-encountered
maximum RA.

i3 LIMIT iy 7 MAX B ST 55— U Bl oK 8l =0 B I A A E AR

/FIXDIR
Keeps the heel direction from changing when solving for maximum VCG or maximum
weight. The direction of heel goes according to the ANGLES list.

IR WK VCG sE BN, (RIFIARBUT 17 BT R -G i 5112

/NOTIGHT
Completely ignores Weathertight Critical Points as if they were Nonflooding.

FEARIER KIS, R AR E .

/TOL: tol
Supplies a tolerance to be used when solving for maximum VCG or maximum weight.
The units of tolerance are length (for VCG) or weight. This feature should be used with
caution, for it may reduce the accuracy of the results.
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LKA VCG BEER, fft— Pl AZE. AZERAAKESRERRN . ZSHIEA,
NI RE 2 FEARAE R R .

/REPORT
Reports intermediate RA computations for diagnosing maximum VCG or weight
calculations.

g diEl RA THE, PLizWiick VCG siiUE A

/FSM | TRUEFSM | EXTRAFSM [:UPRIGHT]

Temporarily increases the VCG by applying the specified Free Surface Moment (only
applicable when HEEL, TRIM, MAXVCG, or EXTRAFSM are being found). See the RA
command where these parameters perform a similar function. If not initially in
equilibrium or the UPRIGHT subparameter is present, the VCG is temporarily increased
according to the free surface moments existing at zero heel and trim (with the tanks
effectively frozen) for the duration of the SOLVE operation, in accordance with
traditional methods of applying FSM; otherwise the CG is temporarily elevated
perpendicular to the existing equilibrium waterplane. The UPRIGHT subparameter also
communicates to any subsequent RA /FSM command that the FSM is to be applied
from an upright waterplane (see the RA command section "Applying Free Surface
Moment").

TR MATE B R s (DS R, Y. Kk VCG B EXTRAFSM #fiE i D) &
BN VC G o IX e SR VESRL, ¥ UL RA 4 o WHRATIH IR S A-FiT 5k UPRIGHT 7S50 H 3,
A 2R RN, IEVPIRES TEUA B Bl ARG i) , ;M VCG B, Xk
U E HWH A ) A8 B, SO AT A K 2R TH T B 0. UPRIGHT 724
AT RTATT RA/FSM i & 154738 7, A 1 Pl 93 T PR3 0>k B DBV /K 2R T CFE L RA iy 2 i
NS REERT TR ER)

/NOMMT
Causes heel/trim solving to ignore any external heeling or trimming moments.

FEASAE SRR W/ MBI, % T A AR A 1 B A0

/INIT
Initializes heel and trim to zero along with any history-dependent program data prior
to solving, in order to ensure repeatability of results regardless of history.

FESRMFZ AT, PHAMEBUA MG 0, WA ITA PI S R e, i PRAESS RE R VEASZ
SR R .

Operation

BRI
One or more of the variables may be named in any order. The SOLVE command
causes the value of each variable to be found in turn while holding all of the others

constant. It will not, however, solve for depth/draft, trim or heel if they have been
declared fixed via the FIX command.
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AT AN AR S ] AT AT IR P AT A 4 SOLVE i RN BRI E X, B AR HeAth
AREEANAS . AR, WISRNZK . AEER\EEET FIX 522 X T, H4 SOLVE i Asex i ix Loy
BT KR

One of the Free Surface Moment parameters may be included if heel or maximum
VCG or maximum weight is being found. If /FSM or /TRUEFSM is specified, tank loads
are not allowed to shift and the C.G. is temporarily raised while the solution is being
found.

IR E LT R ek VCG Bl KELER, NPT & Hd—A B i 28 Wk E LT /FSM
B/TRUEFSM, IS Fo v i3S A S e i, I LSRR IR 2 i e 18 0 B0 v P2

If no attributes are named, depth, heel and trim are solved simultaneously (unless one
of them is Fixed). One of /FSM, /TRUEFSM and /EXTRAFSM may be included.

R A AT R, W I SRARIZ K. B (BRIFEANSERIRE 7O - ATEE/FSM,
/TRUEFSM & /EXTRAFSM H iz —.

Solving for weight and C.G. respects trimming/heeling moments in effect from the
TMMT or HMMT commands. The changes are made to the Light Ship without affecting
any tanks or added weights (unless there are no tanks or added weights in the model,
in which case the total weight is adjusted).

KT BB SR R EEAIE L, SEBR 2B TMMT Al HMMT 654 . fEASCBTTAE =
FEEEEAEN T, SRS ES (BRI RS T el EA EE, XMELT,
B E)

The MAXWEIGHT and MAXVCG modes require that a stability criterion be defined. The
process used here is essentially the same as that employed by the MAXVCG
command. Depth, trim and heel are also changed so that the vessel is left in
equilibrium, taking into account any FSM parameter and the new VCG or weight
value.

MAXWEIGHT Al MAXVCG ZR i3 8 — Matd vl . X B 7 EA T _EA MAXVCG 4
HFE . MZK S ARG, JF B AR EE Bl S8R VCG BEEEEN T, fREF
R AR5 .

The following dependencies should be considered:
PAT 2K 5 A

1) Solving for trim or heel requires equilibrium in weight vs. buoyancy; hence the
depth willautomatically be adjusted as well (so if depth is fixed, trim and heel are
also fixed).

D RGBT, R EMTE P, BRIkt AshiHE (nRIZKgE 2, M
AR A A 0 [ 5 D

2) Solving for heel generally will upset trim equilibrium and vice versa (unless both
heel and trim are solved for simultaneously using the no-parameter form of the
command).
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2) SRIGREMUN , HH SO, SRR (BRARE ] a2 1722 B0T 2 [ IR SR A 61
AN

3) If added weight and/or tank parts are present, solving for weight or C.G.
changes only the Light Ship weight and center.

3) MR EMEIRSME R, KRR SR ERTR L,

4) Solving for LCG brings the trim righting arm to zero, but may change heel righting
arm; solving for TCG or VCG zeroes the heel righting arm while upsetting trim
righting arm.

4) K LCG 39\ R & 18 N 0, {H[RIR AT g8 A8t (7] 9] &2 )18 s SRl TCG 8 VCG i,
R A B 5 8N 0, {E RIS B2 g ) [m] 5 )8

Output
fan

None.

x

Examples

Bl

Solving for depth, trim and heel:
SKARIZ K TR i -

SOLVE

Same, but using the formal FSM:

Al _E, B4 B i e i

SOLVE /FSM
Solving for weight and LCG (Light Ship):

RFFEREMLCG R
VCG =15
SOLVE WEIGHT, LCG
Solving for weight, LCG and TCG (2 iterations):

KipFEE. LCG M TCG (HE 270

VCG =15
HEEL=5

22 January 2023 (10-SOLVE) Rev. O Page: 5/



Command Dictionary -- SOLVE

TRIM = 1.5/
DRAFT =10 @ 72f, 12 @ 83a
SOLVE WEIGHT, LCG, TCG, LCG, TCG
Solving for the maximum VCG:
KK VCG:
SOLVE MAXVCG
Solving for the maximum weight of a crane load:
SRAE 1 2R 3 AT R B OK EEL A

SOLVE MAXWEIGHT: "CRANE LOAD"

22 January 2023 (10-SOLVE) Rev. O

Page: 6/



