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Introduction Bi =

The GHS software is primarily for ship stability and strength in view of regulatory
standards. But it is also well-suited to simulating the behavior of any body, floating or
not, where ground reactions and other forces may be present. It is often used in
simulation-oriented settings such as salvage, crane ships and heavy-lift operations, to
name a few. It also has an on-board configuration, known variously as GHS Load
Monitor, GHS-LM or simply GLM, where it becomes an efficient “electronic stability
book” that naval architects provide for their clients, augmenting the traditional paper T &
S books.

GHS Mk FE ] TRIEMER A SRR, 8&E ] TRENHANEE) . AR,
el vk S AR H Sy ALt T e HE B J7 o R B, b and TR e . T AR E A
FEAEL. IBHRALAE AR #2245, GHS Load Monitor (GHS ##:4%) , Bl GHS-LM B
HRA GLM, SR TRIMET GLM AR IREA R “BrREFMm” , kg
R AatETF At

GHS derives nearly all of its results directly from 3-dimensional geometry models of the
ship hull and its interior arrangements.This is unlike some competing software that use
intermediate tables for the sake of efficiency. Because GHS has a highly-efficient
calculating engine, it performs the essential volume integrations very quickly, and so is
able to provide both speed and the accuracy inherent in using the “first principles”
approach.

GHS Tk S s Am B ) e Bt iF A R . ARTH AL, NigmitH
ROREREANVEEERME . GHS AN S AT B S %, PUsiH BARREARZER, Kt
GHS ftge U A Ry “ 88—k o

The Purpose of this Document Z&F#t H i)

This document serves as text for the standard 3-day introductory GHS training course.lt
assumes no initial familiarity with GHS. It does assume familiarity with personal
computers under the Windows operating system.

AFMBUR-=EREFNARE . BINABTEHN TAKREK GHS W, 2RFHE&ETH
Windows #1E 248 i N HLAK .

The important concepts and principles upon which GHS is built are presented in some
detail, but in other respects this is not a complete user's guide to the program. The GHS
User's Manual is the complete reference document. Most of the User's Manual is
conveniently accessible through the Help menu in the GHS program.

AT MIEN 4 GHS TS K TAEREE, R, AR oe R R %A e e .
TEENAESHE GHS H P T, 6] DGl I AR A 345 i B B 3870 F P N 2

Topics are presented in a particular order that builds on material presented previously.
Sometimes the explanation of a program feature is split to provide necessary
prerequisite information only where it is needed while avoiding information overload
before it is needed. Therefore this should be read in its natural order, not at random.

AN TP Ry 2 AR B Sl i o o DS EERBUA, AT I R D RE 3 A R LT
gy, RAETER AN AR . DRI, MR 1] 5 A< 55 1 0
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By the time you finish going through this document you will know how to get useful work
done with GHS, and you will be oriented well enough to make good use of the User's
Manual to extend your knowledge.

Ve AR TG, ATYID R G GHS BT TAE,  [R] 7] il 45 AH 224 014 01 58 4 1) e
R T 06 Fnil .

No attempt is being made here to cover every detail of GHS. The emphasis is on
simplicity. It is left to the user to build on this foundation as needed, with the User's
Manual as the main source of information, possibly augmented with advice from the
GHS technical support team or the online help.

RICHARANA GHS FrA ThRedn™s, M. 1A ARYE 28T GHS K%,
FEH P TS BB E R, IE7T LT3R GHS B ] B35 Bh el 7E 2635 B

www.GHSport.com/support contains all the latest
kX 3k www.GHSport.com/support .7 T 55T 1

o Training Guides, Tutorials & Wizards
. HillTEr, HSAE S

o Bulletins, Questions & Answers, Did You Know articles, and sample Run Files
o A MBRER. MIRSCEMIBAT SR

First, Geometry File B45E, R4

GHS uses a convenient and compact geometry model of the ship that includes all of its
internal tank and compartment arrangements, and all of its superstructure windage
elements. This model is contained in a single computer file we call the Geometry File
(typically using the file-name extension .GF). Since all calculations are based on
geometry, the first stage of any project is building the geometric model; and the first
sessions of this training course will teach you how to create Geometry Files.

GHS RH (K EMAAER, GREHTE AR, =0 MmMTa L2,
MR LEABAE B T AL SO, RN Geometry File CRERISTAR) 3l A8 () S04
P4 N.GF. HTIrEFEHE TR, FroUBmiE s — D R @A . AR
BRI 1) i Geometry Files (FERISCAE)

The Rest of the Model: Fixed Weights vs. Tank Loads [& &R &M G,

The Geometry File, with its tank models, provides for weights and centers of liquid
loads, but it does not provide weights of structure and other non-liquid loads. Consider
that all of the buoyancy and weight forces derived from the geometry are variable —
subject to change — when the vessel changes its draft, heel and trim. On the other side
of the equation you have the fixed forces from the weight of structure and loads that
have fixed magnitudes and positions on the ship. Therefore we divide the weight items
into “Fixed” weights and “Tank” weights (meaning the the weights and centers of tank
contents), which implies that Tank weights are variable at least in the locations of their
centers. Here is the issue: Fixed weights, including light ship weight and its center, are
represented in “Commands” that reside in “Run Files”. So we have two kinds of files:
Geometry Files and Run Files.
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SEREE UM E ) Geometry File (BRI R4 7RSI E SR E O, (EARMAE
FEME MR E R, EREB T E T M E R MR TR, BEE A
ANz K . GBI B UARA T AR b o 7825 2010 o5 — 3 AN 45 0 31 B A B /L B T e
P33, Rk, HEEIRS N “Fixed” (B2)EEM “Tank” (Jg=E) HE (BEE
A =EEL) , EREFIHENAE FIXED HEa, Wil Tank EERMA) (I EHE R A48
(), ZEAREOME AR, XBELEAE . Fixed (FE) EEFSTSHMEEMENT
H “Run Files” GZ47Xff) F1f)” Commands” (#74) KEx. FHFEA RSO/
Geometry Files (5% fF) 1 Run Files (ia47304F)

Talking to GHS: Commands, Run Files and Reports #5&. BIT3XCHAHRE

GHS is a command-oriented program. All of the input data — all of the information you
provide that is not in the Geometry File — is in the form of commands. A command, as
we have already noted, can provide such things as Fixed-weight items. Commands also
instruct the program about what you want to do with the model.

GHS 2 Hn 2 isiT IR . ram Sy CORTE Geometry File(BBY SRR BEHIE RO
Phir & AKoR . WRS P TR, ar &l DRSS, W Fixed ([%E) EEI. d
W] DL 2 P A ) AL AR

A fundamental and important concept is that commands are processed as sequential
steps, and the order in which commands are given can be very significant. The program
processes commands one at a time. Every time a command is processed, the program
takes some action, and in many cases the state of the program is changed as a result.
This is actually a very familiar paradigm that we see all around us: everything and
everyone reacts to sequential inputs and at any given moment is the result of the history
of those inputs.

—ANEEREEAM S, LIRS, BT RUE ar 2 I AR . R
FPERR AT — 25 dn &, BT kS, BFPREM NN N . EFZE0 N,
A MR AR P A5 R e SEBR ERGRAERAT B A AR BB AR AR AR
SRR AT RN, RIS I, Z AT S5 SRt 2 O I e

Many people today have trouble understanding sequential processing because of their
familiarity with spreadsheets. The spreadsheet appears to process its inputs
simultaneously; the position of an item on the page does not necessarily imply a
sequence. If not warned about this in advance, they will look at a GHS Run File as a if
they were looking at a spreadsheet. They will not realize that command A must precede
command B if the program is to have the benefit of commandA when it processes
command B.

AR, VF2 NESAE T 3R M A0 AL 2 ) A, 1 A B Q] g R AL B () . FL TSR A%
A [ B A R A N BHE s T R BOEAAL E A IS . iR, H P S
GHS Run File (G2473XMH) #4H FREAAF B, A—E SRR, FEREFLHEm4S
B I 75 Edn 4 A MRTIRIENL, N4k dr4d AL Ta4 B.

A Run File is simply the text file where you write your commands. The preferred file-
name extension for Run Files is .RF, and they can be created and edited using the text
editor that is available within the GHS program.You could type your commands directly
into the program, but using a Run File saves you from having to repeatedly enter
commands. When you tell GHS to run your Run File, it simply processes the commands
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from the file sequentially, line-by-line. Your Run File — in combination with the Geometry
File — will produce a Report File. The report could be something simple like the results
of an inclining experiment; or it could be an entire Trim and Stability book.

Run File (iz473CfF) M Tidsgan & W g A . B/ Run File GE4730F) 97
Je 4 /& .RF, AT LLHSCARGR A HEAT G Mg 4E, AT LMZE GHS FEfFth B AT 217,
{5 Run File Gaf73¢F) LB RERMA. M GHS 173X, GHS RKI%Iiriz
TR A4 . Run File (3347 3Xff) 5 Geometry File (BRI HE) 45&%iH Report
File (HR& M) o & AT LU RSO, aniiRhasedic s e DU s B At s

You could say that the purpose of this training course is to teach you how to write Run
Files. AlImost everything, including model building, can be done through Run Files.

ALY, AZFEH ) WMA%E Run Files GZE4T3X4F) o JUEATA B B A58 B
A, FATLLESE Run Files GEAT X)) SRFERL

The GHS Command LanguageGHS #7455

There are certain special commands that can be used to make your Run File into more
than a simple sequential list. For example, there is the “IF” command, which enables
you to execute some commands and not others under certain conditions. These special
commands are powerful, and they allow you to do many things that you might not
expect would be possible in this type of program. In fact, GHS can be used as a
general-purpose programming platform. There is even a special version called GHSOS
(for GHS Operating System) that includes the command language without the ship-
stability functions.

GHS AHik i fir 245 Run File GE47301F) A i Fizir. flin. “IFdar4
» AERFE KA T REAT 4R E WA S M AE Hofth A & o X LeRpBkar 2 AE B SE ), AT RLSE AR
ZREEABINIIRE. FL L, GHS AILLZ2— N2 UsMmAET 6. HE2EG —MFREIR
KHRZN GHSOS (GHS #AE RS0 , Hrian &1E 5 MMAER TG,

The Complete GHS: Optional Modules 58% GHS #f4: AL

During the training course you will have access to the complete set of GHS modules.
But since some of these modules are optional, it is possible that you will not find all of
them in your own particular GHS configuration. All GHS systems include the essential
model-building tools:Section Editor (SE), Model Converter (MC) and Part Maker (PM),
and the essential set of calculations with their reports, including both intact and damage
stability. The optional modules are,

FESE VRSN, B A s B 1 GHS Hft. B T3 R mr k), ArLAZEAS
N FE GHS TR S AR, GHS RGaSTAMIEARK T HA: Section
Editor (SE) (Fi#l i 4w4E %) , Model Converter (MC) (iRl 4i2%) Fl Part
Maker (PM) (BIRIERED) FHk S SO B TFREAE R (BRI AR
PEY o AR

e Condition Graphics (CG) — displays vessel and tank loads graphically on screen
and in reports (highly recommended!).

+  Condition Graphics (CG) (EJE) — 7 FtHIAR 2+ Bon M AR = 2 48 EHE (
SRZIHEEMH ! D .
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Load Editor (LE) — for interactive load management.
Load Editor (LE) (e#igm4Eds) — ANIAE B A EE .

Load Editor with windows (LEw) — enhanced Graphic User Interface for LE.
W ImEARE O (LEw) 38581 LE EIEH P .

Longitudinal Strength (LS) - computes shear, bending, deflection and torque
curves.

Longitudinal Strength (LS) &N — THE BTy, %6, Frae/gupHsE ih 4.

Floodable Lengths(FL) — produces floodable length curves.
Floodable Lengths (FL) "[i2 &K% — A pin] 32K 2k .

Tank Soundings (TS) — computes and prints special tank sounding tables for
onboard use.

Tank Soundings (TS) AEEMIR — THHLANZ il Ky FRks AR R ARG -

Advance Features (AF) — probabilistic damage and oil outflow, hopper atability,
bonjean tables and also GMT as a function of tank loading for submarine stability.

Advance Features (AF) (EZLIhfE) — HEMEREARFAYE. Bl B\, iz
Jefsfatt. Banjen k3. GMT LA i falt .

Crane (CR) — vessel mounted crane calculations including Crane Operator
Output Tables. Enhanced by LEw and CG modules.

Crane (CR) (Fim) —Mi LEENITE, SFEENEERHHE. @i LEw
1 CG Fidettng,

Grain Shift (GS) — volumetric heeling moments of bulk cargo in general holds.
Grain Shift (GS) (B3 — THEHEE LY B A B B 41

Multi-Body (MB) — interactions between two or more floating bodies.
Multi-Body (MB) (Z4&) — WAL ANTEAR 2 TR A BEAER -

Hull Maker (HM) — barge shaped GF file generation based on input parameters
such as principal dimensions, sheer, rake, deadrise, bilge radius, etc.

Hull Maker (HM) (HAAERD — BMHE GF MAFAEMIETMASH, WERE
NI 27| NS 1 NI 1 =TI =11

Being an optional module does not necessarily mean that additional software files are
involved, though in some cases it does. In all cases, access to these modules is through
the GHS main program.

AR AN S TR WM AE S, EORTESL B UL N /5 BN . (H ] DU e 12,
L GHS A RESAATIX LEAiish
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Installation and Setup Z3EREE

The organization of shortcuts, data files, and folders on your computer and/or network is
a matter of personal preference and company policy, so it will not be addressed here.
However, in any installation, all GHS program files must reside in a single directory
(folder). For the purpose of this training, it is recommended you make a new folder in
which to install your training version of GHS, keeping it separate from your permanent
GHS program folder.

PRAERE B ST AT BTN 28 b () SO e I 2 2 G 42 A N IR A B E HES, B
DUANTERA . (HAEERE, %35 GHS I, Fratar XA au8 &£ — R Ex (
I e BT ARRGERL, @EVCHE ARk GHS ERINRA, 5 IEIUR
GHS FeFr 3R X 73 F

GHS uses various devices for copy protection. The most common is a USB dongle.
When doing a new installation, do not insert the dongle until prompted to do so.

GHS A & 77 AR RRAEL, 5o WK /& USB &M fEL2 RSB ATy, Toreddi A
WA, R R AT ERAE

Among the files that come with GHS you will find one named INSTALL.TXT. It contains
complete step-by-step instructions for all types of installations. On a stand-alone
computer a new GHS installation, or an update, goes like this:

£ GHS A a LUK I INSTALL.TXT B3, B0 & e B 2 2P 3R . AR 5L
RO 22 e B R B GHS, AP BRI T

1. Insert the GHS installation CD (or other medium) into your computer.
1. KGHSZEILHE (gt BN,

2. If "Welcome to GHS" does not appear, run INSTALL.EXE from the CD.
2. kI “Welcome to GHS”, M ACDHIZ{TINSTALL.EXESC .

3. Click through the installation procedure, following any special instructions that
might appear.

3. MIELEDEL DL, WRS I M RR RN,

4. If your computer is installing a USB dongle for the first time, insert the dongle
into a USB port and confirm any security dialogs that might appear; if New
Hardware Wizard starts up, select the automatic option. (If you inserted the
dongle before installing GHS, see Troubleshooting in INSTALL.TXT.)

4. WUIR AR IR AR USBINE S, RN E S HE A USBER [, JEERIA B 2 4
SHUEAE, Ml SRl E, EFEES .  (WRAELEGHS Z Al NN 41,
B2 A INSTALL. TXT SO I HEBR R4S

Starting Up the Program F2F /8 3]

GHS can be started using a Windows “shortcut”. A shortcut created on the desktop will
default to a working folder where the GHS main program file, GHS.EXE, is located.
However this should never be used as the working folder. Therefore, be sure to change
the “Start in” folder to a working folder where you want to keep your data files for a
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particular project. The working folder must never be the GHS program folder, nor should
it be a sub-folder within the windows program files directory.

GHS wifiid Windows P4 77 K E 8. ERETRTETT X GHS.EXE BT GHS *
AR GHS ERE SO RANREAE D TAE SO/, BRI, Sk “ e shiekit”
WEBAE TAESCE A, RAFOUE MR . TEXHRARRERE GHS EEF MR
H, WAREEER windows REGESHFHIF LR,

It is important that you understand the significance of having a separate working folder
for each project. Not only does it help to keep your files organized, it also avoids having
to specify paths with your file names.

BEANITH A% B O TAR AR IC B 2, XA T30 B SR A UA .
AR T8 e IR AR .

The GHS Main Screen GHS £/ H

The various elements found on the GHS main screen are shown below.
GHS T 7 E T AR N R

Window bar — program name and Project name if defined (otherwise Geometry File
name).

B AR P A4 RN L SCH I H R (B 2 SO 44 Bk

Menu bar — pull-down menus

S - TR

Title bar — GHS Version, Title as defined in Geometry File, Project name.
PRAEEE -GHS A BRSO 2 SCRIAREL T H 447K

Header with data box showing (this data box can be turned off using the View menu).

HAEHE R ombrsk GZEEHERT DL e 50D o

Logo — screen background shows the GHS logo (can be changed via the View menu).
PR - BRREE S R GHS Anid (AT LGl AR B0 .

Display/Command Area — configurable via the View menu.
BoRlar A IX -l AR E

Status bar — shows the working folder, report file, units setting.

WA - BoR T, it ALIRE
Function Keys (footer buttons) — Configurable via the KEY command.
Dinesd (HUiEe) - il KEY fr &
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TITLE (if defined)

MENU BAR L2 GHS - PROJECT i/ —[of x|
e File Report View Project Macro Wizard Help /PROJECT (if defined)

12.00 UESSEL OR CUSTOMER TITLE HERE PROJECT %
e igh LCG= rcg: G

GHS
VERSION —" s
NUMBER Dagith

LOGO - defined by
/ "SCREEN LOGO:filename"
DISPLAY area -

™ HEADER -

Values in equilibrium are in green
Values not in equilibrium are in red
Fixed values are in magenta

COMMAND area -

defaultis 5 lines
| o Selected UNITS
LONG TONS FEET KEY assignments -

Training B

WORKING FOLDER =" ’l:;"\PGHS SAVE “:\s'il: EDIT RUN PROJ READ REPORT Menu  quiT | F1 through F10

Pull-Down Menus FRi3gH8

At the top of the GHS screen are several pull-down menus. Almost all of the activities
that you access through these menus are also available through commands. In fact,
when you make a selection from a menu, the equivalent command appears on the
screen — the menu mechanism actually generates and runs the command. That means
you can place any of those commands in your run files to produce the same action that
you would get through the menu.

GHS i EJ5 AU TR E . JLF Byl ad S 507 1) 1) DY REAS AT H i 2R ST . SEBR
b, FESCH P HEAT R R, RS LAY i w2 H AR ST - B ) SR B A AR I s AT
%o W2 U DR S A B A & B T s AT 3 b s AR AR RO ROCR

If there is a dialog box active, such as the “GHS Executive” (discussed below), you will
have to close it before you can access the pull-down menus.

RIS MHEHE, W“GHS Executive” (JWLF30) , HAXKPIXHENESS, 4 g4k
ooy 1T DA

The menu that you will find most useful is Help, which provides quick access to nearly
all of the GHS User's Manual. It is organized by command name, making it easy to look
up the description and parameters of a given command.There is also a global search,
allowing you to search the entire manual for any word. Help opens a separate window
that stays open until you deliberately close it even after closing the GHS session. Right
click anywhere in a Help window to bring up the index.

ST Help (RRBID 3%, Rt v il JUT-FTE GHS FIP T M %, D)
ST AR, AT EREE R G SRS AR A 2 RER, ETH
RN TNHAEAT EAR o 35BS AT I — DM & IR FFHTTRES, HE KM
GHS FHH G, & TR ERMG L. 78 Help (BB & IIMEEMEL S, BIZFHE &R
3l
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Printer Setup FTEIHLIE

GHS will use your Windows default printer unless you direct it to use another one. You
will notice there is a separate Report menu where all of the report functions, including
printing, are grouped together (rather than being in the File menu as you might expect).
If you want to change the printer that GHS will be using, use Setup Printer at the bottom
of the Report menu.

GHS f#iff Windows BRIAFTEIHL, BRAERAMEE. A LLEZISA A ML Report (R
SH, ARG ThRE CRIEITHD #EHE—E CRFET File SR8 o W07 HE T Ep
Hl, 7£ Report (k%) ZEH R 7 Setup Printer(¥ BT EIHL) W & .

Text Editor Setup XA 4R E

In the File menu there is a Setup Paths selection, and under it the Editor Program
selection allows you to specify any text editor for editing your run files. Notepad is the
default editor, and it is quite adequate. We recommend that you do not use a full-
featured editor, since GHS only recognizes basic ASCII text.

7£ File (30f) Hid g Setup Paths (B K1F) EI, &4 Editor Program (4
W) e e A T BT 0. SCARKE BN, A,
WA B AT RedmiRa, By GHS RERIRTIZEA N ASCII STA.

The User Library Folder FH P EEXC

As you become more familiar with the power of the GHS command language, you may
want to have some of your Run Files easily available to you regardless of which working
folder you are using. Such files would be general-purpose Run Files that you would
reference in other Run Files. In this case they would be called Library Files and would
use the file-name extension .LF; however, the command structure and everything else
about the file is the same as any other Run File. A User Library folder can be
established in which GHS will automatically look for your Library Files when needed.
BEAE GHS A iE ST E, WA T/ TAE, #nr LLG i — L
Run Files Gz4730MF) , XA Run Files Gafr ) . AR LIgi e
BAT SO . IXBER SO R 2 N Library Files (ESCfE) , ¥ B4 N.LF. {HX K0 fF
[Pty 2 S5 R AHAL T TH#AT Run Files Ga4730#F) &—FEHY. #57 User Library (H
JE) 3efbsk, {EFRERS GHS Wl LLH 3554k User Library (7D 3Cfk.

Under the File menu, Setup Paths, you will find the User Library function which allows
you to establish the location of your User Library folder.

7E File (CfF) SZHF, Setup Paths GiZEM1E) , A User Library (' E) Thig,
#7 User Library (P ) U4 HE

The Executive Dialog Box $ATXiEHE

Normally (exceptions discussed below) there will appear at program start-up a GHS
Executive dialog box positioned at the bottom of the GHS main screen. (This is also
known as the Executive Wizard.) This is a handy helper for managing files, and it has a
built-in Help system that can be used by anyone who is new to the program (or has
forgotten what was learned in training). Any time the menus are active, the Executive
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can be quickly brought up since it is the first item in the Wizard menu. It can also be
brought up via the command, RUN EXECUTIVE.WIZ.

WO MIE TR GHS BEalf </ F A~ 7 HIl—4 Executive (F447)
XUEHE (FKA Executive Wizard(BUAT1HF)) o X2 MERER A EBIT, M E Help
(FEWD R4, HTHIWISE (8F 5 SRR INARMS D o XA AT AT i
#arLURAER, #r LLREE I Executive ($AT) XHEHE, BEAE R SRAHRIHE—
T, ] LLEE IS AT a4 EXECUTIVE.WIZ i1 .

The automatic appearing of the Executive at program start-up can be turned off and on
by the Executive itself. Press the Executive's Help button and at the top of the Executive
Help screen are buttons for turning the automatic appearing on and off.

FLR 3 FIE0FF A Executive (BUAT) RFERE, AHARERAT (30 MERITFR . A
HUATRFRER) Help (BB ML, 22 500 TS B BT XA E 5 F F R e

Automatic Start-up Run Files BEEshETXH

There are two special Run File names that GHS looks for at program start-up: GHS.LF
and GHS.SAV. GHS looks in the working folder, the user library folder and the GHS
program directory for these Run Files. If both GHS.SAV and GHS.LF exist, GHS.SAV
runs before GHS.LF. Note that if either of these special start-up files exist, the Executive
dialog will not appear unless the RUN EXECUTIVE.WIZ command appears in the start-
up file.

GHS 7Ef2f7 B st & BRI MFHE Run Files G247 Xf#) , GHS.LF 1 GHS.SAV.
GHS 1E TAESCHEI. F P SO GHS 27 H Fh &R IX iz 730k WA
GHS.SAV #1 GHS.LF f£7E, GHS.SAV ft GHS ZHigiT. Wi, HEE, WHRAFIEX
BERE IR A B SO AT AT — A, MIBRAESATIAT, BIASEoR “HAT7 X ilHE. WiIZ
i 4 R ILAE JR B A

GHS.LF - This auto-run file could be used to customize the user interface as well as set
printer options. It could also set any of the screen options from the View menu. Of
course, this file does not have to exist at all; for most users, the defaults are fine and
GHS.LF is not needed.

GHS.LF - HHZEE T30 T B € SCH P LR BB AT LG . &k m] A “H0
K7 SR BT BRI, AR, XA SR AN U AEAE XN T REZHH -, Bl
{8 S U AT GHS.LF RAS LR .

GHS.SAV - GHS.SAV is the default filename for the SAVE command. SAVE writes an
“‘environment” file that can be used to restore the state of the program. While it would be
quite reasonable to have a GHS.SAV file in a working directory, inadvertantly storing a
GHS.SAV file in the User Library or the program directory can lead to confusing
behavior and should be avoided.

GHS.SAV & SAVE 4 RN CIE4 . SAVE BNH] I TIE R RE IR I “3R85 7 Sfk.
EIMNA GHS Z2MHHEH.SAV XMHAETEHxd, TEPAFEME T GHS. [/ FEEEF?
H ) SAV AT RE S BUREIT N, DLBERAEA . .
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Direct Command Entry &4 AD

Exit the Executive Wizard dialog if it is present, and you will see somewhere on the
screen a blinking cursor. This is the command prompt for typing a command directly. For
example, you could type, QUIT to close GHS.

Wi I Executive Wizard (PATRIT) , EFIRHE, KB4 L HILUAREI bR . X
BN S PRAT. Bl B QUIT <k GHS XHHHE.

In most cases the command name can be abbreviated. The minimum abbreviation is
indicated in the User's Manual by underlining. A quicker way to find out the minimum
abbreviation is in the Help menu where it is capitalized.

FERZHEEDL T, QA u%ﬁ'ﬁ R F P T RER SRS NaS. Ak
%ﬁ%ﬁﬁﬁéﬁ%%%ﬁ’]ﬁfﬁﬁ)ﬂm i Help (38l S8, @ HKE TR,

The Structure of Commands #4454

Commands follow certain formatting rules. All commands start with the command name,
which, as mentioned earlier, usually can be abbreviated.

Ay B G— WAE N . FrAT e @ # LA & B R IT4a, WA prid, syl E a LA S .

After the command name there are usually parameters that help to define what you
want to happen when the command is executed by the program. Separators can be
spaces or commas. In many cases you can also separate the command name from the
first parameter with an equals ("=") sign, and sometimes that looks better.

FE A2 44K ZFL%E%%Z ﬁﬁﬂ‘m)&x_xifrﬂ?i‘ihﬁﬁ’]ﬁﬁé\o SH o BT Al 2 B
ESHoR. EWTZHOLN, ERTBHES (9= ) KoL amME -2 0ntwit, 1
X R R T

Each command has its own syntax, which is shown in detail in the User's Manual. But
there are certain syntax conventions that are followed throughout the program. More will
be presented on this later. For now it is sufficient to understand that there will always be:

A A E H OMIEE, AR M TR R . BRI BRI
VRN LR 3C. HATRTR S0 1 A an r

o A command name (possibly abbreviated);

. ML (AJ45) ;

o Zero, one or more parameters foIIowing the name (usually).

© AKRE. AESANSHERE RS GEFTED
Regarding the parameters:

KT

o The order of the parameters is often significant.

© ZHRBIE R AR E

o Certain parameters must be enclosed in parentheses, if they appear at all;
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o REESHIIN, BAUHE SRR

o Some parameters must be enclosed in quotation marks;

© RESHLHU 5 SHEERK

o Some parameters must begin with a slash (“/”).

e HERBWUBLAHT (1) Jtth

The case used in commands and parameters does not matter; it can be either upper or
lower case or a mixture of upper and lower.

2 MBE RN FHFAEE, AT RE., NEEEERES .
Changing the Working Folder B TAESCHER

The path to the current working folder is shown on the left side of the status bar at the
bottom of the GHS window. To switch to a different working folder, use the File menu
and its first selection, Change directory:

HHT TAE SO RIS AR R TE GHS & HRERRASE M M 2 ZEPH5 2IA [F] (1) TAE A
J, WPt File OUHF) S8 2 — AL TR B B H ok

Setting the Project Name ¥ B i B Z#

The command “PROJECT name” defines a short (8 characters maximum) name that
appears at the top right corner of the GHS screen, and in a similar location on every
page of the reports. It also forms default file names. Once the project name is defined
you can enter the direct command, “EDIT”, or simply “ED”, and the text editor will come
up ready to create or edit the Run File named accordingly. For example,

4 “PROJECT+AHR” & XS MINH &AW (AFRE 8 MFAF) , HAFRE/RTE GHS
FrimA B, IR R oR R R A SO TR B . IH B ARERINE R T b 44 . S 5E
XIH ARG, UL EZEmAmA “EDIT” 805 W'E “ED” , WHH X ASRmBESE, H
TFOIEE A S AR Run File GE473CHF) o #ilan:

PROJ DAY1
ED

Now you are ready to edit the file DAY1.RF in the current working folder.
UL, T LAE T AR SO e g 1% 3/ DAY L.RF.

The Project Folder System 3 H XX fF£ RS

If you pull down the Project menu you will see that there is a complete facility for
managing project folders and sub folders. If you do not already have an established
structure for your projects, you might want to consider using this system. It is optional,
and is explained in the manual under the PROJECT command. For lack of time it will
not be covered in this course.

2 ML Project (TH) SHRS, = HI—A5e BRI H S BSRS89t RiE
AETH 2%, FJUSEMHATH RS . RS- AER, JHEFITHH PROJECT
(TUHD RV I TA) ), A B R TR ) 3k
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The Phases of a Project I B iZ47id &

The chart below depicts the steps involved in producing a report, how the
variousdivisions in the software relate to these steps, and which files are involved. It is
worth studying this chart. It will help you keep your bearings as you navigate through
the process from starting to build geometry to producing the final report.

MBS T ARG PR, AR SR T S X D B, W LRI SR, IXGRER RS
ARHEAEAT T, BRI BECIE S S5, AT @R B A iR 24 .

Note the two main phases: 1) Model Building; and 2) Analysis using the model. Model
Building here refers to the process of creating the Geometry File. In one sense, as
noted earlier, this is not the complete model, since light-ship weight, and other non-
liquid weights are also essential to the overall model. But we do not include them in the
Model-Building phase since they are provided in the Run File during the Analysis phase.
EEEBEANTEME: 1) @A 2) BB . @ EAIEAIE Geometry File
RIS W2 . anai prid i), MR E R A G — A e B, =R
7 i B DA S At S VA B R BE AR R SO AN AT D R R o H X R AR A
SR B, AT AU BUY Run File Ga4730F) i,

Inputs Programs Intermediate Files Printed Output
SE - Section Editor
Q | Hul o
= Definition Hull Design (Body Plan)
3 or Geometry File (.gf)
5 | Non-GHS File l—b MC - Model Converter (Stage 1)
m
=l Appendage -
W | andTank Run File (.f) PM — Part Maker
O | Definition L
= Geometry File (.gf)
1 (Stage 2)
Geometry DISPLAY - Printed Lines
Verification | Model Displays — and Offsets
@
Y GHS, FL, LS, etc
| Computations | | Run File (.rf) Hydrostatic -
g Computations
h
g
: R —
a . _i Finished
g Final Report Report Generator > Report

Geometry Organization: Understanding the Model HZ#4E. T @R

Whether creating a GHS geometry file by importing an existing file or building one from
scratch, an understanding of the model hierarchy is required. The essentials of the GHS
geometry data structure are shown below in outline form (it is fully described in an
appendix of the GHS manual).Note that there are three levels in the hierarchy.

19/130



GHS Training Book Creative Systems, Inc.
Standard Course Rev. 8/2021 www.ghsport.com

QU S B IR A2 AU S W A, # R BRER AiA RAT Fr 1 i GHS
MBI RN T PR GGEAI AN, GHS I M) o BRE R N =D 2R

At the highest level are the Parts. Each Part has an unique name and belongs to one of
three classes:

Bzt Parts (GBE) o A Parts () A FrME— H AR T = REMZ —.

o Displacer Parts, providing the upward or buoyant forces;
*  Displacer Parts (FA&REBAE) , $&4km) B/ 7807 77

o Tank Parts, providing downward forces;

«  Tank Parts (Je=&F) , $#4LA T HIIT;

o Sail parts contributing only to wind heeling moments and not to buoyancy or
weight.

*  Sail parts CEFHEF) , SEEHIXAMBUIM, AW I ERE.,

Additional attributes of Parts are as shown below in the outline.

Parts CEfF) HRTIRstE, HESSIT .

Part 344

Name (optional description) %/ (i nfi%k)

Class 7Y

Substance Szfk

Reference Point % 15

Sounding-tube Definition (optional for tanks only) MEE & X (RARREATLUSXA)

Component 24

Name % #x

Side i1

Effectiveness or Permeability factor (adding vs. deducting)
BiER N (a2 )

Shape factor (optional for sail or displacer parts only)

FRE S (R T e AR AT E )
Translation Vector “F-# K&
Margins (optional) F:#t (ATik)

Shape JEAk

Name 4 Fx

Shell thickness (optional) #MRJEE (Alik)
Section 41| [fi
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Longitudinal coordinate and number of points
I\ AR AN S 1

Point &
Transverse coordinate ## [a] AL bk
Vertical coordinate T[] AL k5

Longitudinal line code (optional)
NEE YW Qb

At the next level are the Components. Components belong to Parts. In other words,
each Part is the collection of its Components. Since each Component belongs to only
one Part, Component names need be unique only within the Part. Therefore, when you
refer to a particular Component, it is helpful to mention the Part to which it belongs. A
complete Component reference is written as, Part\Component. Notice the back slash
between the Part name and the Component name.

Parts (#4) 1 F—J2% N Components (ZH{}) , Components () J&T Parts
G o #HA)Es, &— Parts G &3 Components (A HIES. HTH
A~ Components (1) J&F—4 Parts (¥iff) , Components (1) AFxH FHIE%
Parts (E#3fF) PME—. Bk, 445355 — Components (ZH45) B, HIFEHEHER
Parts (Fiff) . ¥ Components (44) Z%(: Parts (Fff) \ Components (4
) . EEE Parts (1) &A1 Components (414) & H8 2 8] B S BHT .

At the lowest level in the hierarchy are the Shapes. This is where the bulk of the data
resides. The Shape is a 3-D solid model represented by sections, where each section
(or “station”) is a closed 2-D curve represented by a series of points. The lines between
points are straight; therefore curves need to be represented using enough points to
make the errors in the linear approximations negligible. Likewise the “area curves”
derived from the sections are considered to be linear between the sections; so the
sections need to be spaced closely enough that the errors due to the linear
approximations are negligible here as well. You can experiment with point and section
spacings, observing the slight differences in results. In most cases 25 — 35 sections
gives acceptable accuracy. Typically there is little if anything gained by using more than
about 40 sections. GHS enforces a maximum station spacing of 1/20 of the overall
length.

Shapes (B ZHmAIKHZES, TEHIA D SEN. Shapes GRIARD JE kel Ak
() 3-D SRR, FEAMREHITE (B4 #R2 A RRRHIE I 2-D thZRAp. i 7] i
HAER, K& ER SR mis:, KRB &MiRE. Fet, “msims” wi
P A5 351 THT 2 1) F) EL 2 42, 1) T T P TR B 7 R 0 SR 85, SRIBD 2R iR 22 . FE R 24
50T, 25 — 35 HFA B T IAS B 2 1, Il IR DA A T 40 KRR . GHS
FOVF IR B K Rt TA) 9 K FE 1) 1720,

Interpreting Shapes 4R 8

Note what the Component does: It gives a particular interpretation to the points that
comprise the Shape. It also sets their final location on the vessel. By this we mean, the

final curve you get from the points in a section will depend on the Side and Vector
attributes of the Component.
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Components (HAF) &ft4: 45— NRFR K AERE B2 Components (ZHAF) 2 H
Shape OEAR) HEH . Components (Z44) Ww HAEM B4 E . b b, MAREHI
15 H A & H 28 Bk T Components (44D 7 A Ao & @ ik .

If the Side is Starboard, the points remain unchanged. The last point connects to the
first, making a closed curve. If the Side is Port, the points are seen in their mirror image,
i.e. the transverse coordinates are negated, and the order is reversed. If the Side is
Centerline, the points are taken first to last, then again from last to first with the
transverse coordinates negated. Thus, the same Shape can serve both port and
starboard Components, and only half of a Centerline Component needs to be given.

W Side (565 FEARE, W AREEAL ., &5 — FIEES D SR E g, g
Side (F7f1) fEMZ, MEAGIXEE S, BRI ALbR N f, BIPEiE . Wi Side (540
EFOE, M —DmEERRE— 5, RERAMNRE —NEEIE S, HimE
MFR A, IXFE, [FFER) Shapes ORIAR) #ia] LA T A4 %) Components (41
), I H R TS RO FRE —2F Components (244 .

The Purpose of the Hierarchy B HI{EH

If you want to experience the full power of model building in GHS and avoid a lot of
trouble and confusion, then take the time to understand the Part-Component-Shape
hierarchy. There are good reasons for this structure.

WAEARLS GHS LA IThAE, (H ARG in SRR, APt fSAEr (] L3R Parts G
f£) - Components (Zf) - Shapes JEIR) Z [AIMEHRLER, XA ERSEHAE LA,

When you finally produce a report, showing vessel loading conditions, the report will list
the Parts only. This is a great feature because it allows you to build up a complex hull or
tank/compartment using many Components, yet the report will show only the
summation of all Components belonging to the Part. So the purpose in having
Components within Parts is to make the construction of the model easier without having
unnecessary detail in the final report.

MR AR, B AARREE T, A RAIH Parts GERF) o X2 — AR IRKH)
Ihie, "LAH % Components (4fF) #LEFHIMA. WeAfE =, EAERSHHE
T Components (ZL/F) Zp &4 Parts (EB14F) o FTLAE Parts (EBfF) wR#Esr
Components () BERUE BTG R, Jois 5 EA L BRI H IR S Ao

Then why have an additional level for Shapes? Because you can use a Shape in more
than one place! How is that possible if two objects are not to be occupying the same
space? What makes it possible is the translation Vector at the Component level. Each
Component “points to”, or we might say it is “used by”, one and only one Shape. But a
Shape can be used by any number of Components since a Component can “vector” the
Shape to a position that is suitable to its own purposes. The most common use of this is
where symmetrical port and starboard Tank Parts have Components that share the
same Shape. In this case the translation Vector is not even needed since the
Component can also use the Shape as its mirror image simply by designating its Side
as Port or Starboard, as noted above.

Ftt44s Shapes EAR) BAN—ANZEZKWe? FAR—4 Shapes UEIR) wIULHAEZ A
M7 B AEA S I — A2 EPe? /£ Components (A4 EL, “FHR=
ZCNARE. B Components (HA4) “dgm” s “HT” A HME—K Shapes
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(JEAR) o {HZ Shapes (JEARD FTLLH T 24> Components (Z4H{4) , Components
(M) v LAFF2 Shapes (EIR) BIMER HARMIE . & IR HIEEE Tank Parts
(=B 9 Components (A1) AR FRILE[E— Shapes (EIR) . s,
HF Components (1) HFEH% Shapes JEIR) faEIH: Side (i) NS4
f%, EFRMH R PERE.

It is worth reading the User's Manual section entitled Understanding the Model in the
GHS System Overview. There you will find a diagram that shows the Components of
two tanks sharing the same Shape.

M T GHS R GuME A 5757 vh BEARERIR B MEAS — i . Kby — BB B e s
Components (ZHf}) FL=[F]— Shapes UER) .

The Vessel Coordinate System M LFR RS

The ship model uses a 3-D Cartesian coordinate system, but rather than refer to the
axes as X, Y and Z, we call them L, T and V (Longitudinal, Transverse and Vertical), and
they always appear in that order. The sense of these axes is positive aft, positive to
starboard, and positive upward. We can also denote the longitudinal by means of a
letter suffix. For example, “-10.0” would be 10.0 units of length forward of the origin; but
it could also be denoted as “10.0f". Likewise, “10.0” could be written as “10.0a”.
Similarly, in the transverse direction, “p” and “s” suffixes can be used. Especially in
reports, the f/a and p/s suffixes are used so that the reader does not need to remember

the GHS sign convention.

MR 3-D ELAMANR RS, (H2RFrimA X, Y M Z, MRz AL, THV (G,
MmAERD , L, T AV #ZIBFAs. Hhime S mERNIE. mANIEME ERIE, &
AU A5 2o ghm e . flin: -10.0"F8 R IR fifml i 10.0 HA7 4, (HE AT LU A
“10.0f", [FIFEHL, “10.0"7] LS N “10.0a”. FEALRT, FEMEAFRIATH “p"fl “s" 54
Fone FElRAaARSE S, flafilpl/s F&MNH, E# LqRidd GHS 1HmHLE .

The origin of the coordinate system (i.e. the point 0,0,0) is usually located near the keel,
in the plane of transverse symmetry and at one of the perpendiculars. In other words, it
is usually located the same as on the original lines plan or hull model. The base plane,
by definition, runs through the origin, as does the center plane. But this is only
terminology, and you are free to locate the origin anywhere you choose. Remember that
ultimately the model may be used in an on-board GLM, where the shipboard personnel
will expect that locations refer to an origin they are familiar with.

AR R R R (RIED 0,0,00 Sl H A7 T ARFET AR IRER . Bam e Frobl HAERZ o #0522,
JiR s AR R 5 T 2k A AR TR SR SR — B s R T An [A) TR A T — AR 2 5
Mo HXHRERYE, HART LMEARSALE WE JF RUAAPR . (HE AR Re H T/ b
H) GLM, i BN G S IR SR Y iR R AR BRAE A AT P R 7 2

The origin appears as a blue crosshair in Section Editor, Display and the vessel graphic
when it is displayed in the background of the GHS main screen.

MYE GHS F A Bk, JE S ABFRTE Section Editor (Bi#IH 4w %%) . Display (7R
T TR I T B T N i e
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Waterplane Coordinates 7K £ 4447

The following illustration emphasizes that the vessel coordinate system is attached to
the ship. Centers of gravity and centers of buoyancy are always with respect to the ship
coordinate system. However the direction of buoyant and weight forces is perpendicular
to the waterplane, which is, only parallel to the baseplane when the ship is upright.

BB bR AR AR &R o EEO RO AR R AR T AR R AL B . EIE A E T T ]
AT LK ERTE (1, AT AR IR I 7K T A4 1 2 T

At equilibrium, the CB (center of buoyancy) and the CG (center of gravity) are on a line
perpendicular to the waterplane. If heel or trim are present, this line will not be vertical in
the vessel coordinate system. Therefore you can expect to see a difference in the
longitudinal and transverse coordinates of the CB and the CG even at equilibrium. This
is illustrated in the bottom diagram.

VRS, CB (%) Ml CG (FHE.) fEF—HZ& F HFEE T/KEMH. 25 R b i
i, X&BHLBAEETHMLIRR. Bk, ) CB (GF0) 1 CG (FEL) KA
T[] AL AL B ARSI, a0 B s :
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Coordinate System Diagrams Ak t5 &7~ & K
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Model Building: Creating the Geometry #2#i. Al

The tools essential to the process of creating and modifying geometry are:

QUM R A A P ) 2 T HAT

Part Maker (ENTER PM command) #iE4 k. (BEN PM &2

Part Maker is typically used for building tanks, appendages, and superstructure into
Geometry Files that have an existing hull Part. It can be used to create hulls, but if the
hull is of ship-shape form, Model Converter or Section Editor would be a better choice.
Other hulls that consist primarily of cylinders and rectangular shapes can be created
quite efficiently using Part Maker alone.
Part Maker CESfFAERL) FEH TECA MK Part GEE) 1 Geometry Files (F445C
) FESIE . MRS D235, Part Maker GEBEAERD A T RUEARA, (B0
A, A4 M Model Converter (1i51%5#:) A1 Section Editor (i [fgmiE4s)
NiEF . HAREEEE K AT T Part Maker GRRPFAERR) @ BE, JEH(HHE,
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Components of Parts (typically tanks and superstructure) are created by specifying
simple boundaries and then trimmed to the required shapes by fitting to existing
Components. For example, if given the end bulkheads, the inboard bulkhead, the top,
and the bottom boundaries, a wing tank can be easily fitted to the hull.

Parts (#4) 1/ Components (44 CGEFEIRIEM EZ@H) i fa g ih f
2, RNEMREREHTEHIIRRF A CAH T Components (A W #illn: 2445
E RIS AEE. NAREE, TGSt RN, WATEE B UIMA R A 13 3]

We will get into the details of actually using of Part Maker later.
BAVE TR LN GRS b fd ) Part Maker GRREFAERD

Model Converter (MC command or IMPORT and EXPORT commands)
PR ALY 28 (MC 2 G AR S HH4)

Model Converter is used to import and, in some cases, to export the following files,
which are listed here under the file name extensions that Model Converter recognizes.

Model Converter (FERIEEHES) HT S, EFSEN N TS H a0,
IXELH H SO 44 T B Model Converter (RERS 4 28) (R 5.

GF - GHS geometry file.
GF - GHS BRI 3 A

DXF - Drawing eXchange File, commonly available from CAD programs.
DXF - Drawing eXchange File, — %" . CAD 25 #5331,

IDF - IMSA (International Marine Software Associates) data file for exchange of
geometry definitions between marine software products.

IDF - IMSA (International Marine Software Associates) FlIHE= b 2 8] 5 A Al 5
POELE

SHC - Ship Hull Characteristics Program data file. Contains a hull description. If
bulkhead offsets are included, a Part Maker Run file can be written to create the
compartments thus described. Conversion from GF to SHP is not available.

SHC - Ship Hull Characteristics Program 5 /4-%dE 3CH. WS AR, LEMEN E
PRESHAR I, WA AR e S @A AR . B GF #4e3) SHP AR

OFE - Offset Editor file format used by some hull design software.

OFE - Offset Editor (4% 2UH TR Le M A B T4

SHP, HUL, CMP, CMA - Herbert Engineering Corp. file format. Hull geometry and tank
geometry information may be found in separate files. Model Converter will read certain
of these files and write the result to a GF file. Conversion from GF to HEC is not
available.

SHP, HUL, CMP, CMA - Herbert Engineering Corp. 4% . FEAAKSE TR 25 A5 7Y
FE2 H AN . Model Converter (BEAVEE ) w2 BUX S04 -4 e GF 0. |
GF #:4:3] HEC ASAT .
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EAG - A simple hull definition file originating from the PIAS software.
EAG - 1 PIAS #4551 fif S 4 e SO0t

Model Converter EIXUP Mode (FIXUP command) R s IER A, (B IEHS)

In this mode, Model Converter provides a rich set of operations that you can perform on
your Geometry Files. For example, you can have it change, add or delete sections,
define deck edge, specify margin or specify shell thickness. When directed to do so, it
can also delete all tanks, delete all parts except tanks and reorder the sequence of
tanks.

FEX BT, Model Converter (HiBUH:H) R4t 7 F 8w/, M T @57
Geometry Files (FEARISCAF) o filan: A&, dhmeimiBrianm. & XHRia4%. &
SCRHEEE SR JE . R S BT LM BT e, MR A 3 DU A
HF RS = M

Some of these operations are also available in Section Editor and Part Maker. Model
Converter is especially useful as a command in a Run File, which leads to a greater
degree of automation in your work.

Horh g — e /E 0T H 7 Section Editor (BiEIH4mfE2s) 1 Part Maker. GH4AERD) A7
Ht. Model Converter (FEZU#H) FERTY SR & — MR E H B Fdr 4, 7 TAEH
SEHE KRR H sk .

We will learn more about Model Converter later.
WATEAE G %] T f#5F £ Model Converter (RERUEEHR) TN ZS .

Section Editor (SE command) F&#|fiZmtE s (SE fi14)

Section Editor can be used to edit Components and Shapes. You can add, delete or
move sections and points. Filling between sections by interpolation is also possible.
Deck edge definitions (used for deck-immersion criteria and margin line assignments)
can be added and edited. SE can also be used to create hull Parts from a table of
offsets or by digitizing body plans using digitizing tablets.

Section Editor (&I HZmiE4s) 7 HT4m% Components (414) F1 Shapes (JEIR)

AT W e A% 3 3 T AT o 51 T 22 T) ) R A VR TR 8 o Al ¥ 0 A 4t 6 PR AR G2
2 (HTHHRRE MG R RGEHD o SE ibn] DS BYE R B 28 KR 7 iRk Parts
CER D .

For viewing the geometry without an editing capability, it can be used in DISPLAY mode
(DISPLAY command).

AT DISPLAY (&) #E (BoRins) , EHEEMT AT
Starting Section Editor & shi#E %I 44

If a Geometry File is in main memory, the same file is automatically read by SE when
started. If no geometry file was in memory, you can use the Read command while in SE.
In order to become familiar with Section Editor, do the following:
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1 Geometry File BRI fEEREFH, IATEG3INT SE ¥ B IBUscf:; M3k
i Geometry File (BRI F) B, 78 SE # I Read fin &t UCHF. NAE
Section Editor (FEH|HgwmiE#s) , 1EHAT W T HEAE:

1) With the command prompt is showing in the GHS main program, first make sure
there is no Geometry File currently in memory (use the CLEAR command if
necessary);

1) fE GHS FHEFHERMASIRARST, BEIREFEA Geometry File (FEAISCLE)
(U V2 CLEAR 8 iEE)

2) Type, READ FV.GF,which will read the fishing vessel model that comes with GHS;
2) %\ RREAD FV.GF, iHL GHS [y frifa At 2y,

3) Give the command SE to bring up Section Editor.
3) #A4 SE KIF)G Section Editor (FEHIHIgmiEEE) -

Now you should be looking at the Section Editor's main screen showing profile and plan
views of this simple fishing vessel model. Here are some things to explore: Use the Tab,
Shift-Tab, and Enter to display different views of the geometry. Tab will cycle through the
profile/plan — isonometric — body views. The Enter key toggles between the profile/plan
mode and the iso/body mode. Shift-Tab will toggle between the profile and plan views or
the iso and body views. To go from Part to Part, press the Page Up and Page Down
keys. It cycles back to the first part after the last part. To go from Component to
Component within the same Part, use the Up-arrow and Down-arrow keys.

BUTE, WTLAE Section Editor (REFITHI4n4E4s) FHA 211X /> a] 5 4 v A 2 u) 1 B AR
MK, xBTS —F: {1 Tab 4. Shift-Tab f&H1 Enter fk SRR AR [F 0
Tab ##FH T 7E M AR AL - G4 28 A T - = M 2 T A D)4 . Enter B8 T MR AL AN 240
Bl 2 28 P 2 [ D)4 . Shift-Tab 88 F T MURRAR AR 2 ) /0,265 28 A0 R0 32 FR 1 2 ) 7 46
Part GifF) 1 Part GifF) 2 [alH Page up A1 Page Down V¥, VIHAEIHAMNE—4
Part (#51F) EiJg—A Part (#4F) . Part (#44) &1 Component (ZH#F) F
Component () Z 18] H F &7 LA Fi Skl )4 .

Note that on the left side of the screen there is a vertical array of Function Key
reminders. Pressing F1 (on the keyboard, not the screen) will bring up the complete
Section Editor usage information. Go to the end of it and you will find a handy
alphabetical list of the SE commands. These commands are also summarized on pages
36-37.

FERE RIS A MR TS T —HeThRek . % F1 8 G, AR HIEER
Section Editor (BEHIHmiEss) AU . ERHHRE % 7ZBIFHEEY] T SE s
£E, XU AR 36-37.

Commands in SE all begin with different letters of the alphabet. When you type the first
letter of a command, the rest of the command word appears automatically. This action is
unique to Section Editor and its derivative, DISPLAY.

SE T A # L ERER A E FERETF ko BN — DM — AR, A3
R HIHIL. XY)EETE Section Editor  (BEFIgmiES) H2m—IE ), HATE
Dife DISPLAY (7r) b [EFEEH .
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A Section Editor Exercise B MgniEas g5

As an exercise, try to create the geometry model shown below using Section Editor. The
finished Geometry File will have two Parts: a Hull-class Part and a Sail-class Part (in
this case the Sail Part is actually a sail).

“:>1, 2\H Section Editor (EFIHgmias) Bl FEB . 5 AR Geometry
File (B HWA Parts (3344 : Hull-class Part (JEA#E4E) F1 Sail-class Part
(EEBSEH) A Sail Part (_F RS 92k ERt2m)

If you are now in Section Editor and there is some geometry showing, give the
command Read clear to get ready to create the new model.

WRILETE Section Editor (Fiif|HgmiEas) o, SonBEHREGAE, #AMm4 Read clear
THERETY, e G @A

When there is no geometry in Section Editor, it goes directly to the body-view screen so
that you can begin entering points immediately. You can declare the name of the Part
and Component now or you can do it later. Let's do it now. We will be naming the hull
Part “HULL” and its single Component will be “HULL.C” (the “.C” meaning it will be a
Centerline component so that we will only need to create the starboard half to get the
complete symmetrical hull).

24 Section Editor (BAF|Higm4Eds) HERABRAN, K EZEIEAN TR, Xeeginl bl
SLRIFIR N . FEBLE A dr 44 Part GE4) A1 Component (ZHAF) , B Har 44
DIFE, A Part GEBMF) A “HULL.CY GXH “C” FRROXtmRdal s, X R
i G AT A2, AT DL B e B PR AR R .

g

§ 15/00

&b
3

= 4.00
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Enter Name hull\hull.cto provide this information. Actually “HULL\HULL.C” is the default,
and you only needed to press N then the Enter key. Notice these names appearing at
the top of the screen. You will also notice that the Shape has been named automatically
as HULL.

EINZFE “hullhull.c” $24E . Chr b “HULL\HULL.C” 22N E UIMAL TR, R)E
HEEAN N, %, SEREIXEL 7 HIEREIE, E2 K Shape GEIR)
B4 Hafn % A~ HULL.

About Names of Parts, Components and Shapes #/. ARG

Part and Component names look about the same. Both are limited to 14 characters and
must have no embedded spaces. Component names carry a Side designation by
means of the suffix (“.S”, “.P” or .C”"). Tank Part names generally carry a side
designation in the same way, but other Part names do not (Hull-class and Sail-class
parts do not have this side suffix). Although the side suffix is available on Tank Part
names, it is the Components that actually determine how each Shape is interpreted,
and whether it goes on the port or starboard side, as explained previously.

Part (#4) A1 Component (HfF) LIMEEKIEAZ . WEHEHRE 14 NFRF,
HAEZH . Component (44D &FRiHrA Side (76 f5, HEHMNS ( “S7,
“P'Ef C*) FIR. Tank Part (E=EHAF) EH LAFRIFE 7 a4, (H2HAh Part GRAF)
MIA R (Hull-class 1 Sail-class /4% B B A 5) o RIELATULHN, EAR Tank Part
(FREHE HHAIMS, H3ks L& Components ¥ T84~ Shape EIR) Hfetk
AL A5 R T AT

Shape names are limited to eight characters and obviously do not need side
designations since that information is provided at the Component level. Most of the time
you will not be concerned with Shape names since the system will assign them
automatically. When you refer to a particular Shape, you can always do it through a
Component, since all Shapes are referenced by at least one Component.

Shape UBIR) ZFFAHFIREN 8 MFFF, BREHATEIRE T MELR, BIVXEFR
£{E Component (AHfF) Egitigft. REHIHN FAHEE Shape TR M4,
RN RG] LLE S 4. 2R e er, nldist Component () 58, BEINFT
A1) Shapes (JEAR) #iFa % /b—/> Component (1) .

About Units in Section Editor #3448 /% 24T

Section Editor allows you to work in any convenient units and even to switch between
units. The Units command will change the displayed units. Use the arrow keys to scroll
through the options. You can also enter units different from the displayed units by
including the appropriate forms of the numbers. To see what those forms are, simply try
different display units and note how the coordinates are shown.

Section Editor (B ga4Eas) o iFl AR RE ) A7 BE AT TAF, 22 A 2 (A AH
Y. Units (BAA7) A4 AT B3 FHIH o R BRAL, Al R A7 Sk Bde B B A AT e T, 36 A
LA N 5 S A A — B s, REH R Ae s . mEEERAIEA, A sale
ANANFRI AL, IR AR R WA BoR .
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Entering Offsets with Section Editor # | H4miE 2% H i A\ BUE

Now we're ready to enter points for the first section — or shall we call it a station?The
terms are interchangeable in this context. A prompt to enter the longitudinal location of
the first station appears automatically. This is the Station@ command, which you can
give any time you want to add a new station. Decide where you want the origin to be,
then enter the station's location relative to the origin. Stations can be entered in any
order. To delete a station, hit Ctr-F4. You can always go back and edit a station if
necessary.

PAE, CHEFRASE - DRImEGE “3h” A, XD RIEZ AT L. XEXHZH
DU ZE —ulhi A AL E 7R . Station@ i< a] LAFEAE I [8] AR08 Bk 28 o i B
L&, SRR T IR S A B e AL E, SE RN T DL AT R o M B —
2, sl FAo MR R EERE AT T LUk [B] gk 25

After you give the section location, start entering its points. The Insert command will
automatically appear, waiting for you to enter the transverse and vertical coordinates of
the first point. A comma or a space can be used as a delimiter between these two
numbers. Let the first point be at the centerline, on the bottom of the hull. So the first
number will be zero, followed by the height above baseline. Assuming you are making a
station in the full-beam portion of the vessel, the offsets would be,

TR XFIMALE 2 5, AR S INSERT GRiN) M4 HENHIL, SR
S R B A R ) A bR . PSS TB) o B AT T HTE 5 B B . IE S RAE MR
F LAY, WSS — TR 0 RILEREE 2 . BB SO R R Tl 2, HLAUE U R

Point 1: 0.0, 0.0
Point 2: 4.0, 0.0
Point 3: 4.0, 2.5
Point 4: 0.0, 2.5

14

Points always proceed in the counterclockwise direction. Normally you start at the keel
and go around and up to the deck edge. Since we are dealing with a centerline
Component, you can stop at the deck edge. The other side is implied.

I LI BT e AT . AR EIT AR e R P A L. ROV BB R 2
Hul2k Component CAHAF) Bt DLRAE FIARGG L4 1E, BRIANBLR 7 4h— Mo

What about the top of the section from the deck edge to the centerline? It, too, is
implied. Since all sections are closed curves by definition, there is no such thing as an
“‘open” top.

HEAAEFN o ARG B O R TS B4 A B e ? Wess, W2 BAMER . HT g
BT A 2 OB A2, Pt LA AR “ITIR” BT .

For this simple hull, you need only three points per station. At the stem you can use
small transverse offsets slightly greater than zero for the second and third points.

XA R AR, i AT = BB AW 0 ME/E NS — i
=

If a point is entered incorrectly, move to that point using the F5 and F6 keys to bring the

cursor to the point. Then press F2 to switch from Insert mode to Replace mode, then
retype or edit the numbers to the correct values. Alternatively, pressing K puts it in Key
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Editing Mode where the arrow keys can be used to move the point to the correct
location. Pressing K again or F2 will return to insert mode.

IR AR R, ATH F5 M F6 SEREUAR R A . RE1E F2 B, AR
BonEs s, R B A SGAE EAEIME. oAb, A% K ##t A Key Editing Mode
CORBEGARAEAD , FEERE SR R IR B . 4% K e F2 O [El3d A,

Another way to insert and edit points is by means of the right mouse button. It will insert
after the current point or replace the current point with coordinates derived from the
present mouse pointer. The left mouse button can be used to select points.

F MBS AR AR A . MGG E, EHRZEEA, SER
AT RARR . BRAR A B AT TR A

Since the Insert mode will always have your new point inserted after the current point,
how do we insert a point before the first point? Go to the first point, then while in Insert
mode press F5 and it will say “pre insert”, which means the point you now enter will be
inserted before the first point (how becoming the first point.)

A1 T4 A0SR B RN 1T U2 T, (H AN Sl R 2 B AT ? $R 328 —
L AREHENIE A I FS 8, & o8 “Preinsert (FERTIAEAN) 7, XRRIFEANM A
W AE— il ERR T — )

To delete the current point, hit F4.
TR 20T =, 42 F4 B

Saving Your Work: Writing the Geometry File ffFFETE: HEBE 4

Writing your work to a Geometry File is done using the Write command. For example,
Write EX1.GF will write your current model to a Geometry File named EX1.GF. You can
also scroll through the “.GF” files in the working directory using the arrow keys. If an
existing file is selected, it is overwritten without warning. It is easy and prudent to save
your work often using the Write command.

F Write fiy 2% TAEN A S XN Geometry File CBERISC) o Bil4n: Write EXL.GF 48247
BRI E N4 EXL.GF [ Geometry File CBEAISCAE) o WA 7 MIBEAE TAE H it $f
“GF” 3, ik A G, RBESNSUIHMER AR . H Write #7245 IR 17
A ] B R RO

The Arc Command Arc fi4
Shall we add a bilge radius? The Arc command makes it easy. On any station, go to the

point at the intersection of the bottom and side, then give the command Arc radius 1.0
and the original point becomes an arc.

A A LSINEZEIN? Arc fy2 a] LR FASEEN o 75 3l 28 JES AN T A A8 XA, T N2>
Arc radius 1.0,, IJJE SR A4 R — A& 5

How Many Stations? &% /buk?

There is no need to enter more than three stations in this simple exercise: one at each
end and one at the knuckle will be sufficient.
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AT ZR ST N AN = Al SRR R P, — Dl A TP R RUAL A2 8
I

GHS requires station spacing no greater than 1/20 of the overall model length. Section
Editor will write a geometry file even if the station spacing is too large, in which case, a
“Station spacing too great” error will appear when trying to read the file into GHS main
memory. If this happens, you can immediately give the main-program's FILL command
and it will send the Geometry File through Model Converter FIXUP to fill-in the missing
stations.

GHS ZE3Rufi 2 18] (1) o 3 AN BB A FE () 1/20. Section Editor (R THI 2 %E 2% ) 2
o R A TR BE O K 5N SO . BRET, 2 GHS 272 /7 St HUBL B I 2= 1
“Station sapcing too great” HJHRES. WK AN, FISZRIE FREF R FILL dr
4, ¥ Geometry File (FAISCHE) K4 Model Converter FIXUP (HERIEE) , HH7E
SR 2

But we can easily generate the missing stations with the Fill command in SE before we
leave. Note that this filling operation, whether done by SE or MC, uses nonlinear
interpolation. It will detect obvious abrupt changes in the original and use linear
interpolation in such cases. However, it is not a bad idea to put closely-spaced stations
at any discontinuity before Filling. In the case at hand, the Fill operation should respect
the knuckle and give reasonable results from just the three original stations.

BAEB T2, FTUAH SE 1 Fill fg 2 Akl XA 8. JGIfE SE it~ MC
HEAT HAMEAVE AR AR MR ML o AR 7 R AR SR 4R ik 2 v A B 2 () AR 1) 17 LR
AT AR AN . EAEERE, EHFTZA, EAESN W E R B B2
AR R ARG, Fill #BAERGEAEYT R, RIS =R uE % & B 45

Making the Sail #37 B &%

To complete the model in this exercise, Enter the Name command again and instead of
accepting the default prompt HULL)\, enter

NFEEAG PR, BN Name i€, XIRAFIZEZIINERYA HULL, 1
PN

Name sail:rig\sail.c

The “SAIL:” prefix tells SE that it is to be a Sail-class Part. It will come back asking
“Want to create part RIG?”. This is to guard against accidentally starting a new Part
when you only wanted to switch to an existing Part. In this case we do want to start a
new Part, so the answer is “Yes”.

BT “SAIL” 57~ SE iX#& Sail-class Part ( EE&EHEM)  BFS B “Want to
creat part RIG (3L RIG &) ? 7 R RBYIHe 3 — NI 1R, 7 Bk
JBE— A Part GREAE) o X BIRATAER & — A Part G, B4 E& 2
“YES” .

The rest is similar to what we did to make the hull. Give it some slight transverse offset,
not simply zero. For example,

HARBAEM AR ARl AN — BT O A MW S 1 o 5140
Point 1:0.0,4.0
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Point 2:0.01, 4.0
Point 3:0.01, 15.0
Point 4:0.00, 15.0

For the last aft-most point out at the cLEw, still use three points and make the third point
slightly higher than the second rather than having two points at the same location.

Rz AR E, PIREH =, JF HAESE = s 158 o, AN R AE A
—fE.

Two stations are sufficient (but you will still have to Fill).
Pl 2% (HIEFE Fill 7D

If you want to make the mast as an additional Component, create the second
Component, again with the Name command:

ﬁﬂ%*ﬁﬁﬂiﬁﬂ:ﬁfﬁ%ﬁl‘ﬁ\ Component (HAF) , FEELEE — 4 Component (HAF) If
i F Name #4:

Name rig\mast.c

Tab to the Body view if you are not there already and go ahead with the first station on
the mast. Note that the SAIL.C component is still showing since it is within the same
Part. If you want to have only one Component showing, press Ctr-P. Two stations will
suffice for the mast, and no filling is necessary since the spacing is already close
enough.

WATEEL LK, % Tab U B EKEOE, EIMFRE . HTER—
Part (ZfF) W, SAIL.C AR X BE/R. WEE N EREM—4 Component (4
), % Ctr-P 8. MFFHWSEEY 17, BB CS W R%, BaLE THERT.

Supposing you accidentally made the mast Component such that it overlaps the salil
Component, and you want to move the sail aft a bit. You may remember the mention of
Component Vectors previously, and you will have noticed that the Section Editor screen
shows the Vector of the current Component. You can change this vector through the
Edit command. First, make sure you are looking at the Component whose vector you
want to change, using theUp/Down arrow keys if necessary. In this case, while
highlighting the RIG\SAIL.C, enter the command,

RWAE S ik Component (ZH4A4) B, A/NGEIR Component (HfF) EE [, HE
Bl s — . WTREIS IS Z AR M F) Component Vectors (4149 ) 7E Section
Editor CREHITHm%E 2% ) FH &R 2417 Component (ZH1F) M E. i@ Edit 4 HE
A ERE. B4, BiAlt Component (ZHfF) SRR EAXALE, F A b/ T ik
F. Afld, ) RIG\SAIL.C, ¥IANfL:

Edit vector 0.5, 0, O

This will shift the sail 0.5 units aft of where it was originally.

W5 R AL E A L i A ) 1 0.5 AN FLA
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Other SE Commands H/f# SE @4

To quit Section Editor and go back to the main program, use the Quit command (or
press the Escape key) which will bring up a prompt to confirm quitting.

1%& Section Editor (HiHIHgmiEas) iR A2 3T, A Quit s (EiFH % Esc #) ,
1B B AR IR

Other interesting SE commands include:

HEEARER SE A .
e Ctrl+U: Undo
e Ctrl+R: Redo

e Delete Component; the Part is also deleted if it has only one Component.
* Delete Component, 54 Part Giff) RA—4 Component (44 , HA4
Part CEfE) Mok .

e Edit changes Component parameters Effectiveness, Margin, and Vector.
«  Edit ir41& Component (44 SEH R, BHMKE.

e Location relocates a station, optionally moving neighboring stations to Lengthen or
Shorten the shape.

*  Location #2aliutizk, IEFENERIR BRI IR0 2K SE A BRAE AR -

e Title adds a title to be saved with the geometry file.
*  Title I — MR R RAFAER L SO

o Xlate toggles translate mode. In this mode, moving a point moves the entire station.
« Xlate toggles translate mode. 7EXFIEIT, Ba)—A s i RELL

A list of Viewing and Editing commands for Section Editor are provided below for
Reference. The Viewing commands also work in Display.

Section Editor (K| gmESS) F Viewing 1 Editing v 4 51& W FXUE&% . Viewing
& WiEH T Display (E7R) .
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Section Editor / Display 3% 4ig 5%/ Bx Viewing Commands Viewing #54>

Change view 5 X4# 7]

TAB cycles through view: plan/profile — isometric — body — plan/profile
TAB % TEIA TR Vi AR ] — A 2% 2 1 — A0 B —~F- 1t P A

SHIFT + TAB  toggles view: profile « plan OR body < isometric
SHIFT+TAB # UJ#tilia): ALK o P e R ot A ALK

ENTER toggle views: plan/profile <« isometric

ENTER PIHAR R] P 1 B AR ] o 285 2R L 1]

ALT +— 1 — | rotates model in isometric view
ALT +— 1 — | FERLER LA & e e 15 1Y

Viewing Options #¥ P 15E i

CTRL+B toggle background color black < white
CTRL+B## VTR NRGAN

CTRL+K toggle deck edge (and centerline) display on & off
CTRL+ K  UIHHRIAL (Ffosk) BiR&AER

CTRL+L toggle single station < all stations (in single station mode, F7 & F8
display adjacent stations)

CTRL+ L  UIpAuhLE o4 iuhek (B s, TRM48 F7 & F8
DAES

CTRL+O toggle component/shape information on < off
CTRL+ O %t VI MIRE B oK

CTRL+P part toggle: entire part < single component
CTRL+P# Ul A o R

Zoom JUKZE/NTRE:

CTRL + F9 centers cursor on selected point

CTRL + FO % Rothrrh R8s Rk i

F9 restore normal view, entire part fills screen

FO 4 BIREE SR, T8 part G 7R b4

F10 zoom in JEUK

Z—-Z00M zoom by a sets the zoom factor; default is 1.0 which doesn't change the

scale, but does center the cursor on selected point

Z — ZOOM IRABZE R EAE T, BRIMEN 1.0 BRNAGE, HR S atr 0B 2k
=
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Change selected part 5 o4t 38 i B4

PAGE DOWN selects next part
PAGE DOWN #iE+# F — AN

PAGE UP selects previous part
PAGE UP #  i&#% E—Et

SPACE cycles through parts
SPACE ## PRI s R A

Change selected component 5 2%k £ [ 401

| (down arrow) selects next component in present part

L(ATRERSK) DA R ks N AN

1 (up arrow) selects previous component in present part

LA ERGk) DT ik b

Change selected station 5 Mo FE 17 0k 2k

F7 move to next station (aft) in shape

F7 4 B BR P BT — gk (77D

F8 move to previous station (forward) in shape
F8 it BEhBIER P Ak (g 7 m)
CTRL+ F7 move to last station is shape

CTRL+F7 8 #ahBIARP &G — ok

CTRL+ F8 move to first station in shape
CTRL + F8 8 MahRARF IS —ulizh

Change selected point 5 0%k £ (1 /i

F5 move to prior point on station
F5 § ) B2 & AT — >

F6 move to next point on station
F6 4 BBzl 2 J5 — > K
CTRL+ F5 move to first point on station
CTRL + F5 4 Bzl BiZuhi s — A
CTRL + F6 move to last point on station

CTRL + F6 #E#3h 2 iZui ki Ja — >
See following page for SE/Editing Commands
7E NI Y SE/Editing i 4
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Section Editor Only X ERE % H dmiE 2 Editing Commands Editing 74

Note: Section Editor uses only the first letter of a command. Once the first letter is
typed, the command becomes active. Additional letters typed are perceived by the
program as input to the command.

It Section Editor (BEHIMHZMEE) M H a8 Dy RHIC 2. —HEAS—
N RE, HEOE . BRI AIMEAR TR R Bz 2 R .

See HELP SE-REF for more details about Section Editor commands and functions.
Section Editor (KiH|HgmiEss) BIar2 FIhEER 5 2 4051 2[4 HELP SE-REF.

Input Mode Keys % A\ ki 20 42 4

F2 edit mode toggle: insert «— replace (move)
F2 D)l AR (B3
CTRL + F2 toggle key edit mode « insert/replace mode (see K command below)

CTRL+F2 1 Ui Bt ol AMRE L (SRR K 44

Commands for editing geometry 2445 78 ] iy 4>

A—Arc converts present point to an arc of specified radius
A—Arc Ak 24 5 4R E AT R T

F3 duplicate present point

F3 4 =L TIPS

F4 delete present point

F4 TR 4 17 A

CTRL+ F4 delete present station
CTRL + FA B MR 21T A b 2k

D — Delete delete component; if only one component, deletes the part also

D — Delete BRI IR AL, AR — I IR

E — Edit edit the component vector, effectiveness factor, or margin

E — Edit B R AR R

F - Fill interpolate stations on the present shape to fill gaps larger than
given interval

F — Fill FEL R AR Pl A4, 78I K Ta) B -

K — Keyedit toggle keyedit mode enabling arrow keys to nudge selected point

K—Keyedit  J#sE ABLT 7 1 85 3h ik £
- ARROW keys ( < 1 — |) nudge point by 0.010
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L — Location
L — Location

N — Name
N — Name

S — Station
S — Station

X — Xlate
X — Xlate

CTRL+D
CTRL + D 4t

CTRL+Z
CTRL + Z ##

- FiskHE (<« 17— ]) L 0.010 AR BN A

- CTRL + ARROW moves larger increments (0.100)
- CTRL + ARROW ##LL 0.100 M EA7 %5 5

move present station; can be used lengthen or shorten vessel

MENBUA 2, n] DU RIE K B i R

select, create new, or rename a part/component

W, QUEHT R B Ear 44— SRR

new station, copy present station, or interpolate new station

Wik, SIHA Rk 2 B i ARl £k

toggles translate mode, moving a single point moves entire station

DI, sl — S HO ) S B TR Al £

construct deck edge

O AR A 25

deconstruct deck edge

JRER G £k

Other commands HAi {54

F1

F1 %

Q — Quit
Q — Quit
R — Read
R — Read
T — Title
T — Title
U — Units
U — Units
W — Write
W — Write

help window
HEE O

to exit section editor, will prompt to save changes.
iRt section editor (BEHIHImEAR) , B IRFFE K

read a geometry file, if already read in GHS, will be read automatically

BEBORE A, AR O AE GHS il BRSO 2 B B

to add a title to the geometry file
GRS 3G N

to set units for input and display
N NFE 7R W8 BT

saves the current geometry to a file

R BUA AR T ORAF DR SCAF
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Model Converter: Importing and Exporting Geometry HERIFEHEE . Hy A\ F%y R

Model Converter is used when you import or export geometry data. The IMPORT and
EXPORT commands are most useful for these operations, and when you use these
commands you are actually using Model Converter indirectly.

Model Converter (FEAVEHE8) TS AN S HAER . SHX LR TG IMPORT Al
EXPORT fn &2 EHM ML . JEHXEmAR, SLhr EEFRBERNH T Model
Converter (BERIEHLER)

The DXF drawing file is one source of geometry data that the IMPORT command
recognizes. For example, if you have a CAD drawing and can export the hull sections
as a DXF, you can then import the data from the DXF into a GHS Geometry File.

DXF B3 A2 IMPORT i vl iR FIA AL B iz —. . 256 —5K CAD B4,
FHEAR AR 1 1) DXF #8200, 5T DAE DXF U3\ GHS Geometry File (£
R

It is recommended that the data in the DXF be in the form of a 3D drawing. Model
Converter will also handle 2D drawings, but it becomes more complicated since section
locations have to be communicated explicitly. Model Converter offers you several ways
to do this, such as using layer numbers or names to represent the longitudinal location
of the section on that layer.

21 DXF ¥R 2 3D JERX. Model Converter (FEiRUEEHSE) AT LIALTE 2D EE,
HEH T B FIEREE, XA TIERBEIER E 4. Model Converter (15:74#E
2 IR T LR A EE T, W H EE A TR R R Z e R E A R E

Since the DXF file fundamentally represents a drawing, there is no guarantee that a
coherent model can be extracted from it. For example, there is nothing to prevent the
DXF from having lines that are coincident. Model Converter must piece together line
segments, polylines and arcs from the DXF in order to make a 3D solid model suitable
for the GHS Geometry File. The DXF file format does not require that these drawing
elements be in any particular order, even if it is a 3D drawing.

BT DXF SCHFEARDRER X REIE, ANRERUEARTREE fE R . Bln: &E 7%
1k DXF X2k E 4. Model Converter (BRZUEL428) WAZHE DXF SO 20 2R EX
% B AR AN I 2 3 A B T GHS Geometry File (CBEFY %) ) 3D Sefhk#Ad, (H
76 DXF A%, BPff 2 3D B, #RN S BRI oo = 4445 2 U HE .

A Model Converter Exercise #ERI#£4k 25>

For this exercise we will generate suitable DXF files the easy way: simply by using the
EXPORT command. We will export two components from the FV.GF model as two
separate DXFs, then import them back into a singe Geometry File. If you have a CAD
program on your computer you can look at the DXFs that we will be generating.
AR, ARE i DXF S0, Jiikfif: HfH EXPORT ¢ . M FV.GF #iA
RPN A E IS AL DXF SO, SRJEIR[EIR N Geometry File (RAISCHD .
INRAE LN A CAD B, T84 LA A2 i) DXF 30

This is a good time to use a Run File. We will place the EXPORT and IMPORT

commands in a Run File named MKHULL.RF. At the GHS main program prompt, enter
the command “PROJECT MKHULL”. Then enter the command “EDIT”. This should
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bring up the Run File editor ready to create or edit MKHULL.RF. The first thing to put on
this file is that PROJECT command again. This will save some time if you come back to
this file later, since it will define the project name itself when your run it.

PIERTLAME A Run File (21730#F) £ MKHULL.RF Run File (217301 5N
EXPORT #l IMPORT 4. f£ GHS TREFIR/AFF M, HAdr2 “PROJECT
MKHULL” , SREHiANf4 “EDIT” . #Wih Run File GZ473X1F) miEds, &G
it MKHULL.RF. X FX A SO E) 58— RS2 RS N PROJECT 4, 9L
Ja PR Bl B IZAS AT I ). RO BARIEATI, B B AT E WH K44 K.

Next we will use the READ command to read FV.GF into main program memory. Then
type in the EXPORT command as shown below.

N—25, H READ w4l FV.GF 3| = 4. RIGH AW R AT~ EXPORT #i

PROJECT MKHULL
READ FV.GF
EXPORT (HULL\HULL.C) HULL.DXF /3D:XYZ

You can now close the editor, saving the file first, and when you get back to the GHS
main program command prompt, enter the command “RUN”. Since the project name is
MKHULL, it will run MKHULL.RF. Unless you include the INOWAIT parameter, there will
be an informational MC window that you will need to close before it will continue.

WAE, AR Z S, BHYRESS, M2 GHS EREF G IRGAE, MANGY “RUN” .
NI H 4 72 MKHULL, A4 4siz4T MKHULL.RF. [RIEfE 2T a-5350 NOWAIT,
5 MFERE 7 4k S2iE 47T 5T 75 Z oM MC 15 B & .

The result of this run is the file HULL.DXF, and you will find it in the working folder. If you
are familiar with the DXF format, you might like to have a look at it. Since DXF files are
text files, you can view it as text using the VIEW command: “VIEW HULL.DXF”. Much
more useful would be to look at the DXF through a drawing program that reads or
imports DXFs. If you have one on your computer you might want to take a look at this
drawing that Model Converter has created.

HRIE AT 45 58 HULL.DXF XM, AI7E TAE SO TR ENZSCE. iR 24 2E DXF #%:3C
fF, ATUFATHEER —F. BT DXF U2 XA, aTPARRIEE CAR VIEW M4 #
F “VIEW HULL.DXF” (. &F DXF SCHF S SZ B 7 v i i 0 3 1 e B sl o
S DXF &FXH. WMRE—GHHEN, B4 LLEEH Model Converter (FRAIFE
28 BB .

As you may have guessed, the parameter “/3D:XYZ” has something to do with the way
the drawing is laid out. It tells Model Converter to make a 3D drawing and to make the
drawing's X,Y and Z axes correspond to the L, T and V axis of the GHS model.

IEGIRTEME,  “I3D: XYZ” S5 B XA B <. Model Converter (FE71%:
90 Gz 3D B, FELEETE ORI X, Y F Z TR E] GHS BB L, T AV
Bl

Now let's complete the exercise by doing the following.

BUE, B PATBUN AR, e .
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First, add a second EXPORT command to your run file, this one exporting the
Component HULL\FOCSLE.C to the file FOCSLE. DXF

B, EBiT R INE —A EXPORT w4, XAkt Component (ZHAH)
HULL\FOCSLE.C /|31 FOCSLE.DXF.

Next put the command “CLEAR”. This will clear the geometry from main program
memory so that we can be sure that what we see next will actually be what was
imported

T2, ALY “CLEAR” . JEkR BEREFPRAICAE, XAEH ORI T RE B2 S AR
i,

Follow this with an IMPORT command to take the drawing data from HULL.DXF and
place it on the Geometry File FV1.GF. Now the command needs to be more explicit.
The EXPORT command needed only to state the name of the file to receive the output,
implying that the currently-read Geometry File would be the source. Now we must
specify both the input, or source, and the output file. The command would be,

BTk IMPORT #4 S A\ K Ok HULL.DXF, AR S FVL.GF d. BLEfr 4
THEINVEA . EXPORT & A R84, Bl SCrF, a2 vt a0 i
Geometry File (BERISCHF) @R SCHF. AR 77 8 SR N SO RIS SO A H S, A4
e

IMPORT HULL.DXF (HULL\HULL.C) FV1.GF /3D:XYZ/NOFILL

Here are some things to observe: 1) The reason we need to specify the Part and
Component names is that the DXF does not carry this information; 2) the /3D parameter
must match that in the EXPORT command exactly (i.e. it must accurately indicate the
form in which the drawing portrays the 3D model); and 3) the /INOFILL parameter tells
Model Converter to not bother with filling-in extra stations since we know that it already
had enough.

ATPOERBILLR LA : D ZFrbFHRESRE Part G Ml Component (A4 #FK,
KN DXF A& REE R 2) 3D S HLZIA EXPORT A58 & ULAC (HP 2
FEffafe R SCER R 3D BRI 5 3) Huhk R 0sEt, / NOFILL 8% /K Model
Converter (BERYELHER) ToFE il NBSM G 2R o

Finally, add the second IMPORT command.
5, WINEE A IMPORT 4.

Of course, if the drawing had contained other elements, they could be similarly imported
as additional Components of the hull, as Sail-class Parts and even as tank Parts (but in
most cases Part Maker is the best way to put tanks into the model).

MR, WERETE S HAR TR, BT R BL AN HABAG AT Component (4
) . Sail-class Parts ( FJZ#%50) « H 22 Tank Parts (JE=E &4 (BAEKERE M
T Part Maker GREARD) AR AE SR RAETE)

After importing the geometry, you will want to mark the deck edge. Section Editor and
Part Maker can do that as well, but we will show how you can use Model Converter
through the FIXUP command to accomplish this as well. The command to mark the
deck edge on HULL.C would be,
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SN2 5, BEARFENLZ. 7T Section Editor (K& ZmiEss) 1 Part
Maker CEREEAER) SERL, 1HX B3 78 {7 ) Model Converter (BifUfEiugs)
FIXUP #5458 . 7£ HULL.C F A= S GO 4k 1 2 2

FIXUP FV1.GF (HULL\HULL.C) /DECKEDGE

Your completed run file could look something like the following, but without the SHELL
command, which is shown here to demonstrate what you could do if you had Rhino or
some other CAD program on your computer and wanted to automate the step of
examining a DXF before importing it.

FEREIBAT AN N R, (EAEE SHELL 4. X BURHE R 41 SR UK T 8 Rhino 54
HoAts CAD BAFRS R LI £ 48, BLA I B 3 T AR & DXF SCH 120 3%

PROJ MKHULL

READ FV.GF

EXPORT (HULL\HULL.C) HULL.DXF /3D:XYZ /NOWAIT

SHELL OPEN HULL.DXF /SPAWN

EXPORT (HULL\FOCSLE.C) FOCSLE.DXF /3D:XYZ /NOWAIT
CLEAR

IMPORT HULL.DXF (HULL\HULL.C) FV1.GF /3D:XYZ /NOFILL
IMPORT FOCSLE.DXF (HULL\FOCSLE.C) FV1.GF /3D:XYZ /NOFILL
FIXUP FV1.GF (HULL\HULL.C) /DECKEDGE /NOFILL

FIXUP FV1.GF (HULL\FOCSLE.C) /DECKEDGE /NOFILL
DISPLAY

Deck Edge Considerations BRIALEIE

If you bring up DISPLAY or SE, and you have marked the deck edge on both HULL.C
and FOCSLE.C, you will notice brown lines in the iso view, showing where Model
Converter put the deck edge. Now here is a problem: Does this represent reality? In this
case the answer would be “no”, since the FOCSLE.C Component is a watertight
structure that covers the main deck forward. We would like to remove the deck-edge
marks from HULL.C where it is covered by FOCSLE.C. It is not difficult to do this using
Section Editor. If you move the point marker to the point at the deck edge, you will see
“DK” following the point's coordinates. Simply deleting the “DK” removes the deck edge
mark on that station. You could do this for all of the stations on HULL.C that are in way
of FOCSLE.C. But you can also do it with the FIXUP command. By adding a range of
locations to the /IDECKEDGE parameter we can specify the length over which the deck
edge is to be marked:

48 DISPLAY = SE, 7£ HULL.C fl FOCSLE.C E#RCAric T HIBILL, FEMLKLA
BRI & WA ORZ, S Model Converter (BERUEEHRES) & @M AL L, HE. X
KRB RINAELHIRBLENR? EXFIERT, L& “A” , BT FOCSLE.C
Component (A1) B EIEME HRIKEZ SR . Nk HULL.C E# FOCSLE.C &
mHMRIAZE, H Section Editor (CHEH|HIZwEEA) KRUGXIRFE R . HInid A FE 302 H
Wl 2k b, WIDATE S AbbR R E R “DK” . HFEM MR “DK” , FERFR N AL H
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sk, @ik, ATUERATE HULL.C #% FOCSLE.C 7% Hikil 4. (Hn] LA
FIXUP fir & k#%4E, 8idy/ DECKEDGE 2 MK G K 2 LA 2k i K E -
FIXUP FV1.GF (HULL\HULL.C) /DECKEDGE:-23.2, 41/NOFILL

Another Model Converter Exercise H AR & H 2% ]

Convert BARGE.DXF into a GF file. We will use the resulting Geometry File later for the
Part Maker Exercise. In this case BARGE.DXF happens to be a 3D drawing with axis
assignments such that we need the parameter /3D:XYZ. Here are the commands to put
on your run file MKBARGE.RF:

¥ BARGE.DXF f#4p GF U, G4 Geometry File (BIZYSCHE) #HT
Part Maker (EBfAER) Z:>]. Afd, BARGE.DXF £ 3D A [ 5 Ak bkl iE X, 14N
BAVTFZESHI3D:XYZ. 847 4 MKBARGE.RF &1 :

PROJECT MKBARGE
IMPORT BARGE.DXFBARGE.GF /NEWGFEF /3D:XYZ
DISPLAY

The second part of this exercise is to add parameters to the IMPORT command line to
orient station 0 at the head log with the hull positioned aft (to the left as viewed in
profile/plan). The /SCALE parameter on the IMPORT command will be useful for this.
You can use a negative scale factor to reverse the longitudinal coordinates.

M 3, N IMPORT &2 ATININS AL, EEEE 0 Suigke ONMAR (n K
Fi7R) o IMPORT #4 H/SCALE 84X BARH IE ] . vl DU A7 B (9] DR 1SR 5 e 2 )
Ak bR o
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Getting Into Part Maker 3£ 54 5%

To enter the Part Maker environment, the command is “ENTER PM”, which you can
issue either from the GHS command prompt or from a Run File, but not from the
Executive dialog.

4 “ENTER PM” #t A Part Maker AR TAEMES. a2 n] H GHS fié4t
N EE Run File G473 #iN, HEANFEM Executive (F1AT) XTIHHES F).

The basic layout of any session begins with ENTER PM and ends with QUIT PM. All of
the commands between these two will be processed by Part Maker. You can include
your Part Maker command sequence in any Run File.

an & AR ENTER PM JFa8, BL QUIT PM S50, By iy A~ e 1 i 44 H
Part Maker G4 4bFE. Al¥F Part Maker GHIFARD Kifr &4 % XA Run File
G173t .

The Part Maker command that creates geometry is the CREATE command. This is a

multi-line command; i.e. it always takes more than one line of text. The first line starts
with CREATE and the last line is a single forward slash.

Part Maker GHfFAR0) BRI 44 & CREATE 4. X2 —/ multi-line #r4, 1%
7304, $5—4TLL CREATE Jl4, BJF—1T2— A EARHT.

The lines between the CREATE and the terminating slash look like additional
commands, but since they are within the multi-line command we call them Statements.
They are essentially parameters that define what is to be created. Here is an example of

a simple Part Maker run to create a double bottom tank on the starboard side with its
top at 2.5 ABL and extending from the centerline to the shell:

CREATE M IEFF 5 IERHT 2 M AT & HA a4, HETEMEZITa48%, FrbAaRA]
MEATN Statements (IEA)) . EATEE LQEBEMPEARSE ., XHF—HAQE—
DNHREZ IR E BT, HASETIE A 2.5 ABL, M A O 2R ZE 1 B A R »

ENTER PM
READ OLDSHIP.GF
CREATE TANK1.S
ENDS 12.34f, 4.56a
TOP 2.5
FIT HULL\HULL.C
/
WRITE NEWSHIP.GF
QUIT PM

It is assumed that the hull geometry, at least, was already present in the GHS main
memory, causing the file that it came from to be read into PM by the ENTER process.

BUE M AR CFE GHS R, Jlid ENTER #:4E, KIHEA PM .
This example generates not only the new Part, TANKL.S, it also generates the first

Component within the new Part. Since we did not specify the Component name, it
becomes the same as the Part name. The Component's Side, of course, is starboard. It
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also creates the Shape to carry the actual offsets, most of which were derived from the
hull in order to give it the proper shape where it is bounded by HULL.C.
KGR AL T H I Part ) TANKLS, B4R AH Part (i) FiE—4
Component (A1) . HFHRE X Component (AHLF) KIZFR, FrLleE M Part G4
S FE—#£. Component's Side (HAFMALE) (LT A M. EIEIESZlR RS2l Shape
OBARD 5 N7 HULL.C i FAHDLES,  HAd o TR R A2 MR BT U145 H 1

It is was not necessary to declare the Class in this example because class TANK is the
default.

K0y Tank SERLEERINE), AGIEF Y Class (1) .

There is a Part Maker tutorial at, www.ghsport.com/support/tutor/pmtut and you may
also find it included in your GHS Help system: From the Help menu select “Web Help”
then “GHSport on disk” then select “Customer Support” then “Tutorials” and finally “Part
Maker Tutorial”.

7t www.ghsport.com/support/tutor/pmtut A Part Maker (&34 HIEFE, A
GHS R B HRE: T R L+ “Web Help” — “GHSport on disk” —
“Customer Support” — “Tutorials” — “Part Maker Tutorial”

Under the Help menu you will find PM, which is the summary reference document for
Part Maker. At the end of that document is an alphabetical list of the Part Maker
commands and statements. The Help entry PM-TM explains in detail about making
tanks, and PM-AM similarly covers appendage making with Part Maker.

ER R AR ] LIRS PM, IX /& Part Maker GHMFA D 1S3 SCHHEE. 1% 3C1FN
KIEALZE Part Maker CEIPFZAERD 27 BT Idr & MG, HBI=EH A PM-TM 1£41 1%
BT EI A=, PM-AM FEIFEEAELE Part Maker GRREFAEROD  Hhan e 81 2 Ff 44 .

A Part Maker Exercise 3344 k4>

Using the barge hull created in the second Model Converter Exercise above, add the
hull Components THRUSTER and SKEGS and also the compartments and independent
tanks shown in the drawing below. Here is a start for the Run File.

M ER % =/~ Model Converter (158854 2% ) 25 2] b Qi) 2 () S AR M4, S 0 A 44
Component (4ff) THRUSTER. SKEGS VLKW~ KT /RAFMAI AR E . FFihiE
#7H0°F Run File Ga473¢4)

PROJECT MKTANK

READ BARGE.GF

ENTER PM

ECHO ON

UNITS F

TITLE 40X16X6 BARGE

COMM HULL CREATED BY MODEL CONVERTER FROM BARGE.DXF
COMM TANKS ADDED PER TANK DWG

CREATE HULL\TUNNEL.P
DEDUCT
cyL 8, 0, 2.5 8, 8, 2.5,2.0
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FIT HULL

/

CREATE HULL\SKEG.C
ENDS 34, 39

TOP 4

BOT O

IN 4

OouT 5

FIT HULL

"CREATE REMAINING TANKS PER SKETCH

UNITS M
WRITE BARGE.GF1
DISPLAY
QUIT PM

CREATS SrBD TANK W/
MULTLPLE comPs.
CREAT PoRT™ THNVE W/
DEDuecnie— comp

FHE T (
i \
R
L ==
pna -
RO R |
< B3 . N |
‘*JP ey ¥ et
I 3 S Y
s | ‘
| i L[ :
3 L |
7 1
ki / vamatil L
14 = e . i,
Ll K ; =
[ b ‘(na
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CREATE THE TANKS IN THE SAMPLE BARGE USING ADDING OR DEDUCTING COMPONENTS
USE BOTH METHODS IF TIME PERMITS

CREATE CHAMFER BY
FIT TO HULL

HOW MANY COMPONENTS ARE REQUIRED FOR EACH METHOD?
WHAT EFFECT DOES JOINING THE COMPONENTS HAVE?

CAN THE LOCUS COMMAND BE USED TO CREATE THESE TANKS?
IF SO, HOW MANY LOCUS STATMENTS ARE NEEDED?

o
Generating Reports ARk

In order to generate a report, you need to open a report file to receive information. The
‘REPORT filename” command is used for this. From the time GHS receives the
REPORT command to open a file until the time it gets a “REPORT OFF” command to
close the report file, you will be capturing a record of anything displayable that issues
from your commands. At any time while a report is open, the command “PRINT
PREVIEW” or "REPORT /PREVIEW" will bring up a window allowing you to see the
report as it would look if it were printed.

N T AERGRY, TR E S RERE S . “REPORT filename” g4 T-HUs ST 14
- M GHS i #| REPORT #ir 4T 13014k, FHEIL “REPORT OFF” it 5k ] 3T {411
], Kl & A PR R EE K. EIRE TR R,  “PRINT PREVIEW” fir &5
“REPORT /PREVIEW” " LTI & FI 5, FUEIR &2 75 4T E .

The preferred and default file name extension for report files is “.PF”. Through the
Report menu you can View (text only) and Preview (text and graphics) report files.

EIR BRI SR RS S 44 “PR” . T Report 3288, AJUEERE (HEL
AR I Preview (W) CCAMER) a4t

The Basic Run File Structure for Reports # 4G HEAEBIT LW

So far we have made Run Files that are oriented toward creating geometry. From this
point on, we will be using the geometry that was created previously, and our Run Files
will be structured accordingly.

HACNIE, OO0 7 HFE81 Run File GE173XHF) o MIXIHMETFGE, 13 H S aif)
MR, 45 M Run File GE1T3XMF) MI45H .

Here is the basic pattern for any Run File that reads existing geometry and performs
calculations based on it:

N2 Run File G2473C0#F) Bl A BRLANHAT T SIS A RS 5
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PROJECT name
READ filename.GF
REPORT repname.PF

REPORT /PREVIEW
REPORT OFF

The purpose of the "REPORT /PREVIEW" command, as noted earlier, is to allow you to
see the report without printing it. You can always print it later through the Report menu.

2 “REPORT /PREVIEW'W/EH, 1IEWHETTH TN, THITEMAIEEHRSE . 7] LAFE
JaiE I Report SEHFTE,

Annotating Run Files B47 30 8ER

It is helpful to have notes in your Run Files — information that will be ignored by GHS
when it processes the commands from the file. The left apostrophe (above the Tab key
on most keyboards) is ignored, as well as anything after it on the same line.

7E Run File PRINERZIEHE B R IIN, 24 GHS AbFE STy A ] DL ZBE X Ly BE 8 .
LS (B Tab 4 F ) RoRZEE, FNHWAEAS 2 ER—TR1ER.

Printing Out the Geometry T Bl Hi A EL

To get a hard copy of the geometry, use the “DISPLAY PRINT” command:
NS BRI SCAEHE DL, FTH “DISPLAY PRINT” 4

READ FV.GF

REPORT FVDISPLAY.PF Opens the report file
DISPLAY PRINT /NOOFF

REPORT /PREVIEW

REPORT OFF Closes the report file

The /INOOFF parameter causes it to omit listings of the offsets. There are many other
parameters available as well, which you can read about in the User's manual or through
Help DISPLAY.

INOOFF Z¥(n] ZWg R~F oK. AR L2 HASEmTH, v LLR s P F M el 46 A
DISPLAY #8).

For example, i4:
DISPLAY PRINT /PREVIEW

Gives you the on-screen preview of the geometry hard-copy report even when there is
no report file open.

L& n] AAEBIAEBAT $ 5 SCPFIT IS D0 N, B bt BT b BAR B S A5 DL

Caution: If you simply give the command,
FEE: MRAGHW T ms:
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DISPLAY PRINT

without a report file being open and without the /PREVIEW, the report will be sent to the
printer immediately, which can consume a great amount of paper.

BT E A HATWIPREVIEW, B4k 54 & LB IERIFTEINL, XFESHER KR
HIFT BN AR

This printout can serve as documentation of a particular Geometry File.
XAHHTEN It T /E v Geometry File CEERISTA) REAE 158 B SCAF

Annotating Reports R &35

You can place text and graphics in your report by means of the NOTE command. This

command has a special abbreviation: the back slash ("\"). For example,

B NOTE i &K SCAM KB RAE R & . XN H MRS AL
C“\” ) . filin:

\Case 3 - Arrival

This places the text "Case 3 - Arrival” on the current line of the report file starting at the
left margin. To have it centered horizontally in the line, put another back slash at the
end:

A A “Case 3 - Arrival” JREFEIR T AT 2SR B . A 22O EF,  WIFE
45 R AN — N SORHL -

\Case 3 — Arrival\

An advantage ofusing the back slash rather than NOTE is that it preserves the case
(NOTE capitalizes everything).

fEFHRAHMLTTAR NOTE a2 ML, ERECARERRE (NOTE #CARA N
KE)

There are many other features of the NOTE command, including its ability to place a
graphic image in the report. Look in HELP NOTE for all the details.

NOTE #ir & AR Z HALTRE, WAAERS HRE R, THEIESE NOTE #HBICF.

The report header contains some information such as the Title and Subtitle that provide
useful information. The image below indicates the various parts of the report header.
Labels in red are GHS commands that can modify the header object. Labels in blue
generally can't be customized except for the company name. To update the company
name, please contact Creative Systems, Inc.

WHRT B S SEL, Bty @by E, xeeERRETaHnER. FTRERT
BRI S LLOMRE R T MBS RIB GHS 4. BRAF LIRS, W
PR A H E Lo B AR LFR, EBER Creative Systems Inc..
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Date/Time of Report Creation Title Company Name from Key File Report / Page
03/27/19% 13:29:13 Creative Systems, Inc. Page 1
GHS 16.60E REPORT TITLE GOES HERE REPHEAD —___
Program Version Subtitle Goes Here Subtitle Project

The subtitle is especially useful for identifying the condition or stability criterion for the
report reader.

B R0 T 2 2 0 B R A T R S R B
The MESSAGE Command & B4

This command has many uses. The most basic one is to place a message on the
screen. For example,

RN ETZHIE. SEANMHERERF LER—MEE. #lu:
ME Hello GHS

Try this and you will find “HELLO GHS” on the screen. Note that everything became
capitalized. To prevent the capitalization, start your message with a quotation mark (no
need to put one at the end):

SR NZ S, RIGHERSE FEIR “HELLO GHS” . EZBIEFXRHRKET, N T
Bkt KRS, ATERAGE B EAERM AL S CREATE) , Wh:

ME "Hello GHS

System Variables RGZ &

Certain information internal to the program is accessible to you without having to take it
from reports. The means of accessing this information is the System Variable. For
example, there is a System Variable named PROJECT. You get whatever information is
currently held under the name of a System Variable by enclosing the name in braces,
sometimes called “curly brackets”. For example,

P27 NS0 A S 25 BT DAA @ & BV ), 15 X e fE B IB A & System
Variable (R%i4H) . i, SystemVariable (R348 &) 4 PROJECT. #@id kKHFS
FEE 1T SystemVariable (RAEEE) LK HHEENGEE, G KESHIRZN
“curly brackets” f5l#1:

PROJ RIVERQ
ME “The project name is {PROJECT}

Compared to report output, this is a more intimate way of communicating with the
program. It may not be obvious now, but eventually you will find it quite useful.

MBS, XESEFEEEEZENT R WAERRTREANE, B2
FEHZH .

Two Kinds of Calculations FEFFHE 53R

There are two kinds of calculations: Those that do not require a particular condition or
load, and those that are based on one particular condition.

51/130



GHS Training Book Creative Systems, Inc.
Standard Course Rev. 8/2021 www.ghsport.com

ARSI RN EDSRIRE T R, Mo TR E T

The calculations that are independent of any particular load condition typically result in a
table and graph of some vessel characteristic as a function of displacement or load.
This includes curves of form, hydrostatic properties, cross curves of stability, maximum
VCG curves and tank characteristics curves. In a slightly different category, but of the
same kind, are those that are entirely independent of any waterplane: Component skin
area and tonnage.

HRFTH LRI ER T, 8H 2 E S HEPKE B 5 30 5% B A 4 45 1k 2R i 2 dls
o B . MHARHIE G AMATI L . FOKIJRAE . FatERESS iz, &K VCG A%
e, CHERN EMEARMERR E—FRK, H5/KZMHIERPRAE, #a0:
Component (ZAF) BRI AR FAMAT o

Those calculations that are based on a specific condition include the status report of
particular hydrostatic properties, righting-arm curves, maximum VCG in a particular
condition, longitudinal strength curves and floodable length curves.

HEPEE ToaEmm A, e SKEE. BIE B, Fe TH Nk
VCG. RY\omEh2k DL iR B 28

Parts and Components in the Calculations & 5 I #84FIH 4

As mentioned earlier, one reason for the hierarchy of Parts and Components is to
simplify the presentation in reports. Similarly, nearly all of the commands in the GHS
main program deal with whole Parts. For the most part, the user need not be aware of
the Components within the Parts.

WEART TR B A, Parts (E34F) F1 Components (4H44) Z[RIE B ERK— DR ZN
THERE R E LR R B, JUFATAAE GHS EREFFHmA e Parts (5
) o ERZHEIEN T, HAP L RE Parts (44> HfY) Components (4114 .

The exception to this is the COMPONENT command. This is the only command that
produces reports based on individual Components. There are three uses for this. One is
to get component properties: coefficients of form, curves of form, wetted surface and
skin surface area. The second use is setting those component parameters that are
adjustable: permeability/effectiveness and shape factor. The third use is delving into the
Component level to investigate how individual Components contribute to the properties
of Parts. This can be carried even further, down to the section level, examining section
properties and sectional-area curves.

ME—H%1 4172 COMPONENT 7%, X J2ME——/ 5l T Components (44F) & i
we. BH=MAE, —DSRIAWENE: MR RE. MHRRIZ, BRIR LR
R, BAHBRREHAMTTIAY S BERMABMENRE T, B=E"HER2EA
W5 Component (444 2%, #RZ A Component (HA4E) T Part (44D KIS .
XA DLt — AT R E S, R 2 50 T AR P A T AR 2k

Reference Points of Parts #8455 5

One of the attributes of a Part is its Reference Point. Each Part has a Reference Point
attached to it, which can be set and reset at any time. This point is used for various

purposes. Usually it marks some special point on the Part. However, the initial default
setting of Reference Points on all Parts is (0,0,0); i.e. the same as the origin of the
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coordinate system. Any Reference Point can be set to any location by means of a
statement in Part Maker at the time the Part is created, and that setting is kept in the
Geometry File. Reference points can also be changed at any time in the main program
by means of the REFPT command. For example, to change the reference point of a
Part named HULL, the command would be,

AR R — AN B Reference Point (3% 5) . & Part GEf) #RIA —/NMH
Vi [f] Reference Point (Z%5) , Reference Point (5% 55) W] DLLEAR ] 5 15 B
HETwE. INAERZARKEN, @%HErRd Part G IR A Fr
A Part &) 1 Reference Point (7% 5i) #WIZHEVIAKE N (0,0,00 , S5AERMJE
FAHRE. fEGIEE Prat (E3EER)) , Reference Point (2% f£) A LAZE Part Maker (#f4:
AR hRE, % R EKBIEIEE Geometry File (8% f4) . Reference Point
(2% r0) WHERE R sl REFPT ar @8 2. fl: ik HULL Part GERfT) 2
R,

REFPT (HULL)= 1, t, Vv

Remember the discussion about system variables? (These are certain values internal to
the program that are accessible to the user.) One of them is the height, relative to a
waterplane, of the Reference Point of the given Part. This is accessed through the
HEIGHT system variable. For example,

LR R T RELEN I IRA? BFNMEELEE AP U . £ Part Giiff)
WHEM Reference Point (Z%# f) X T/KLHmERLtH P2 —. B RETE
HEIGHT V7 il #2 8. {514n:

PART = HULL
MESSAGE"Height of HULL Ref Point is {HEIGHT}

Notice that we had to establish HULL as the Current Part by means of the PART
command so that the program would know which Part we were interested in.

R, DA PART 4K HULL BONHT Part G , XEEREF A BE R RATHY
H¥ Parts.

The Current Parts List 48TE4FIFR

In many occasions you will need to address a certain Part or a certain collection of
Parts. One way to do this is to make use of the Current Parts list. As we saw in the
previous section, the PARTS command does this.

FEVFZ IR, THEIEE > Part (BF) B3 Part (BMF) MI&ES. BRI — RS
RS AT Part GREPE) B3, 1R BRI, M PARTS @& 30T #4F

Note that the Current Parts list shows up at the bottom of the screen — at least it shows

as much of it as will fit in the space available. (The list itself is not truncated; only the

display of it may be incomplete.)

TEVER, Current Part CHFTHIF) FIR BIR 2 5EREE-E R TR E 2 KRR .
(BIRA Gy A2l W R BoR A 725

Some commands act on certain Parts. Generally there are two ways to tell the program
which parts you want it to act upon. One is simply to provide the name or names of the
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Parts right in the command that will be acting on them. This is always the first parameter
of the command and in most cases is enclosed in parentheses. If a Current Parts list
exists, the parenthetical list can be omitted, and the Current Parts list will be used
instead. (If neither exists, the command will issue an error message.) An exception to
this rule is the COMPONENT command, where it goes ahead with all Parts in the
model; but the COMPONENT command is exceptional in several ways, as we shall see.

EH T RERr 2 Parts G « — Bk, AWFIRETE R HEMEHL Parts
G o — P2 e a2 A M OB EHAT Parts GEEE) B4 FR, Parts G4
LB RMAIE NS, ERZBHEN T Parts Gt SFRATESHEHEK. W
# Current Part CHEFHAE) FIR AL, 4R LU IS N A, - H Current Part
CHATERAE) IR TE L (R AGFE, BamSBoii) o HPa s
4 & COMPONENT 4, a4 &ERBAE Parts (H44) H#ATH; HEZ,
COMPONENT 1 275 LA AR KRBk, W R

To set a Current Parts list of tanks the command is, TANKS = list (the trailing asterisk
can be used on the tank names in list). To set the list to all tanks the command would
be,

WEME Current Parts CHATHER) ZIXKKIa4Z: TANKS = list (JE4 25 7] MLUE M
EAWRENRF) . WEAMRENaLSWT:

TANKS = *

To turn off the Current parts list; i.e. to make it empty, the command is,
W45 C M Current Parts CYFTHM) 5I5K; BIFETAIER, mdnT,

TANKS OFF

Similarly the PARTS command can be used. One difference is that TANKS will only
accept the names of tank Parts. Another difference is that PARTS is smart when you
give it the name HULL and there is no Part by that name. Instead of issuing an error, it
defers instead to the first hull-class Part in the model. This is useful when you want to
know the height above water of a certain part, as was demonstrated in the previous
section.

[FFER), PARTS iy & W] DUEH . i —/NX 2 TANKS REZ = Parts G4
L. IE—ANX AR, Part A RdER R RER, M2 XAFRN HULL, HEH Parts
G AN, A RAEREE, 2B — MR Part G
PE) BACUER . s Rl =R AN, MAEMIER Part BB BIKIH EER, XAG4
ERA M.

Heel Angles and Trim Angles & A R\

The Heel angle is best visualized looking at a body plan, keeping the body plan upright
and rotating the waterplane. Where the waterplane cuts a section in the body plan, you
have a line; and the angle that line makes with the base line is the Heel angle. The
sense is positive or “starboard” if the Heel angle is at a positive rotation from the
baseline in the counterclockwise direction. Heel angles can range between 180 degrees
to port and 180 degrees to starboard. The HEEL command sets the Heel angle. For
example, HEEL=10 sets the Heel at 10 degrees to starboard.
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m%ﬁﬁﬁﬁﬁwm&@miai PR MR B H 5K e . KT 7E R ALK
HAHASTE R — 25 265 IX SR R NI MEZR IV Je M A R MU o B A 2 v 4R 00 B 7 1)
By, MAiAEANIESE “s” CARZ) . B JEE LB 180 B4 180 f£. H
HEEL & W BT A . #lin: HEEL=10 /x4l 10 £

The Trim angle is best visualized on the same body plan.The lines cutting the sections
are parallel to one another and the more trim you have, the greater the distance
between them. From any two sections you can calculate the Trim angle by taking the
arc tangent of the distance between the water lines divided by the distance between
those two sections. The sense is positive for “aft trim” when the water line on the section
further aft is above the other. Trim angles can range between 90 degrees forward to 90
degrees aft. The TRIM command sets the trim angle. For example, “TRIM=2.0" sets two
degrees aft trim without affecting the Heel angle.

W 5% AT A o BV PR A0 BRIt A B D055 T 282 A BT AT, I HL A A RO,

BT 22 B R A Tuxﬁﬁiﬁﬁﬁﬁﬁﬁ%@,&Eﬂ@ﬁﬁﬁ%&ﬁ%ﬁﬁ

B B DA T B PR o R ) T 7K 28 v T HLAth ) T R A RSO IE - B AU A S LA B 90

Vﬁ%@mﬂiTMMﬁ'%?&E#W%o%ﬁmmﬂD%%EWZE,%@%E
SRR A

Origin Depth vs. Draft J& f/KIR vs 1Z7K

The waterplane is specified and reported primarily by means of three parameters: Trim
angle, Heel angle and origin depth. The origin depth is the distance between the
waterplane and the coordinate system's origin (0,0,0). This distance is taken
perpendicular to the waterplane, and it is positive when the origin is under water,
negative if the origin is above the waterplane.

IKEGTH T B =S HOE SR YT BT fOKER . B RUK TG K 4 i 21 AR bR
IR (0, 0, 0) WIFEE. HUE/KLMATEEEE, 25 5 AAPRE/K T BLNHE N IE,
FEKT 22 EAE N L.

Draft is not the same as the origin depth for three reasons:1) Draft is always measured
perpendicular to the base plane of the ship's coordinate system, while origin depth is
measured on a line that is perpendicular to the waterplane; 2) Draft requires additional
qualification, viz. the location along the length of the vessel at which the draft is taken
(draft at the FP, draft at the AP, LCF draft, etc); and 3) Draft can reference some line
other than the base line (keel draft, for example).

W2 K AR S KR A —RER R =4 1) KNS B TR bR R AL, 1 5 Sz 7K
EEET/KEMMEL: 2) WZKFEHINEELE, WKz KA E (H1Z2/K FP,
FEENZ/K AP, JEi0 LCF WZ/K4E) 3 3) Mo KT A HERFEL IAMIZL (BIInRRIZ KD o

A certain form of the DRAFT command is used to change the draft reference line. For
example,

DRAFT i & LT 2UA] LU SR R 1z /K IS5 2. .
DRAFT "Keel" = -0.04 @ 50f,-1.04 @ 50a
defines a sloping "draft line" that is below the base line.After this command has been

issued, all drafts in the reports will be referenced to this "Keel" draft line, and all draft
inputs will assume this line as well. To revert to baseline drafts, the command is simply,
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i LT —MEF IR IR WK . FEA RIS, T RS b gk
B “Keel URHD) ” WKk, FIFER, FTAMAERSHIGKEE. 03T
dizrK, WA

DRAFT BASELINE

When the ship is upright or nearly so, draft is often used because it relates to markings
on the hull of the actual ship.As the inclination becomes greater, draft becomes less
useful. At 90 degrees heel, draft is undefined. GHS will allow draft to be used only at
inclination angles less than 45 degrees. Origin depth is always usable regardless of the
inclination.

G IR BCE BOE IE R, KR MK, FONEW BRI R A AR . B i
RIEARK, WzAKMERIE . AR 90 RS, WZ/KTEE L. GHS R AVE/EMIR 45° Z W
E X MZ7K o T BURHn A R fUK IR ER 2 AT FH Y

We will defer the discussion about how to set drafts until we get to setting up specific
load conditions.

HEIRTHE BB E 2K, PHd e SCRE Tl B i
FP, AP and LBP Hz/K. Brz/KMELEHK

GHS does not derive the locations of the perpendiculars automatically from the
geometry. If you want it to acknowledge these locations, you must declare them
explicitly be means of the LBP command. In the simplest form of the LBP command,
you can simply specify the length between perpendiculars. This is useful for enabling
the representation of trim as a distance instead of an angle. Or you can give the FP and
AP locations using the command in the form,

GHS ARTUUMARET FHBG 2 E RHELN E . WAL E, NFHH LBP 4 A .
IR LBP 4, & LIELRHC . MG A AR I BEARES 1 2 s M 44 SEH
o E X RS i 4 € S FP AT AP A7E .

LBP = L, Lap

where the L values are longitudinal locations in the ship's coordinate system.

Horp L{ER M AR FR RGP IR A E .
Trim Angle vs. Trim Distance Y\ M HEEES

Although trim is fundamentally an angle, it is often more convenient to represent it as
the difference between forward and aft drafts. However, this is not a precise definition
unless the ship is at zero heel. Exactly how does GHS represent trim as a distance? It
simply takes the tangent of the Trim angle and multiplies it by the LBP.

B EIUE N AE, BELE N ERIKERRENTTE. R, ZFEHIRA
it ERAFMEAARE BTN 0. A4 GHS R Uik MBI s i B e 2 B R 7 1) H (ARG 2
ftf =AML ) ek Eafe LA LBP BT,

After the LBP has been defined, the reports will show trim as distance and also mention

the LBP length so that there is no question about the length. If FP and AP have both
been defined, some of the reports will show drafts at both points rather than trim. In that
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case, the trim distance will not be exactly the same as the difference in those drafts
unless the heel angle is zero. This follows from the definition of Trim given above: Trim
is based on the heeled waterplane while draft is to the ship's baseline.

LBP & XZJa, REaMdmpeEsE, Uk LBP BKE, PrilHKERREH @, 2
FP 1 AP %‘K%EZ%)‘(HH“, R BRI SIZK, A SR EIXFMEOLR, B
AERAHTY 0, AABIEE ALK ML E K EA - E g a8l 1 BLEE LRGBS R
Q}Mtﬁ%?ﬁiﬂ%k%%ﬁix Mg 7RI T HEHEL

What about trim input? When trim is involved in any command, GHS expects it to be an
angle unless a slash appears along with the given number. For example, if you say
“TRIM=1.5a” it takes this to mean 1.5 degrees of trim aft. But if you say
“TRIM=1.5a/150.” it assumes this to be a ratio of distances, and computes the trim
angle as its arctangent, or 0.573 degrees. If you have defined the LBP, and want to
base your trim input on that, you can use the slash with nothing following it; for example,
“TRIM=1.5a/".

WHA I NTIVE ? Y A0 S TS, GHS F—AN 1 BEAE & 8 VT, B 7E M iRE 55 )5
IR AR E . Flin, “TRIM=1.5A" &M 1.5° , “TRIM=1.5a/150.” #5rH &1
PiLLE. EVITAE AR, 0.573° o HTw X LBP B, FEAESLEA B MRS, ] H
R H 7B A . fltn: “TRIM=1.5a/",

Curves of Form fiA& %2 &

Curves of form are form coefficients plotted against a range of drafts or waterplane
levels. Since the coefficients of form are intended to compare form characteristics of
hulls, or possibly other fair-body objects, they are available only for individual
Components. Hence, in a Hull Part that includes appendages as separate Components,
it would be a main fair-body Component (usually HULL.C, but not necessarily so) that
would be a good candidate for curves of form.

R AR 2R I 25 1 BNz K B KR TH AT R4 B TR 2k B 70 Lh s ik s
HABEAR I FAREFAE, A R A 3 Component (ZH44) HAMATIZLE ., Fik, EMHE
Part (#544) L+ Hh Component C(ZHfF) ik, XFFAI AR L 5, T4
Component (4144 GE¥H & HULL.C, HHBASR) BAMELTFRI%EE.

The command to get curves of form is,

kR 2 am 4
COMPONENT HULL\HULL.C/FORM/DEPTH: di,ds, .. da

where the d values are Reference Point depths of the Part's Reference Point, not the
coordinate system's origin (though, of course, a Reference Point can be at the origin).
Why use Reference Point depths rather than origin depths or drafts? Drafts are not
used since they are not always well defined (as discussed above). Origin depths are not
used because curves of form are not limited to hull Parts. Even tank Components can
have their curves of form, in which case it is the “waterplane” within the tank, not the
vessel's draft that is relevant.

Hrp, d B2 Part (GBI 2% i 28R, AR RIS (S5 f 8]
DRIR 5D o N A S5 )R BT AN IR K IR ECE 2K W ? BT e K AN 2 1
(I Eprid) mAME K B TR RBCNENTE Part CGRRIE) Vi Bl A T AME A i A
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KR HIEMENEEM K" ORZMHZAK) , BN % 3 I A A Kt
2.

Curves of form are available at any trim and heel angle.

FEARATIMBTAE T T &1 R A7 AR T 26

The first parameter in the COMPONENT command is actually optional. The default is to
repeat the calculations for each Component of each Part in the entire model. However,
if one or more Current Parts have been defined by means of the PARTS or TANKS
command, these reports are limited to them.
COMPONENT 5% (158 — AN S8y b2 vk ity BNk I2 3= 8 1H 5 2 A s A A
Part (#31F) H 4 Component (ZHPE) . 48R, 4 PARTS o TANKS i 448 & 241l
Parts () , IBAHRERYE 1T Parts GEA) fith &5 R .

Curves of Hydrostatic Properties §#/K J7HRF1E i1 28

Here we deal with the properties of the entire vessel at a series of waterplane levels. All
Parts that are subject to the waterplane are included, even flooded tanks, and any
Wave that may have been specified is taken into account. Tank TYPES and the WAVE
command will be discussed in more detail later.

X, SEIRRBAME R KL S E ERRE. Bra 5/KZIRHRE Parts (R #iG
FEEN . HEREKAELL L CE LHIBIR . AE=2RAM WAVE i K418 i T 58 PR i

-[/lﬁo

There are two sorts of hydrostatic properties. One is “pure” hydrostatic properties that
have nothing to do with the center of gravity. These are available through the HS
command, where origin depth is the independent variable. For example,

BHWMEK . — R SEOTCRE “ai” FHoK e, XFEE K ES HS dr 4
WHE, HhEAKENEZE. Fli:

HS 2 2.1 ... 8 "Hydrostatics from 2 to 8 feet, 0.1 increments.

The other sort of hydrostatic properties recognizes the effect of the CG and therefore is
able to include moments to trim. The command for this is GHS and the independent
parameter is displacement weight or draft. In the GHS command, draft is assumed to be
at the the LCF, by default, but any other draft location can be specified. For example,

3 R R AT CG MR, BRIATBLR EIBUHE. 13 XA FK a2 GHS
e, SHENHKEEENHIZK, /£ GHS frdHd, BUANKAELE LCF AL E,
HAL AT LlE A A A E . fildn

GHS DRAFT @ 0 = 2 2.1 ... 8
while, {H#Z,
GHS 2 2.1 ... 8

will assume the drafts are to be at the LCF. If there is no trim it makes no difference
where the drafts are taken. If there is trim, the location of the LCF generally depends on

58 /130



GHS Training Book Creative Systems, Inc.
Standard Course Rev. 8/2021 www.ghsport.com

the draft, which means that the program must do some extra work to set the LCF draft
to a given value (but it does so very quickly).

XERENKAEAE LCF AL E . tnREAHI, ATz KA ELEW, LCF A & #Z
B WHAIG, A LCF AL BB HNZ/KRE, Wl WE IR 2 AU — L pin
TAEREE LCF AL EMZ/KE (HEXIEHRGE) .

An Exercise in Curves of Hydrostatic Properties ##t7K J7HR-iE B £ 45>

Write a run file to compute curves of hydrostatic properties including graphs using the
FV.GF model.

O 53847 AT FV.GF AR S /K R AR Hh 2R AT R

CLEAR
READ FV.GF
REPORT HSTATICS.PF

REPORT /PREVIEW
More About Station Spacing < TFuifE

In order to get nice, smooth curves of hydrostatic properties, you may have to add more
stations to your hull geometry model near the ends, especially when there is little or no
deadrise in the station curves — such as you would have in the rakes of a barge. The
reason for this has to do with the waterplane properties that depend on the plane that is
obtained by cutting through the stations. At the ends of this plane there can be a severe
lack of definition, particularly when its ends fall between stations. If the station bottoms
are V-shaped, the waterplane endings will be fine, and this problem is usually
insignificant. But where the stations are broad on their bottoms, the waterplane endings
will also be wide and blunt, and their exact shapes will be difficult to get by cutting
through the existing stations. GHS makes an attempt to extrapolate properties for such
poorly-defined waterplane endings, but the results are not as accurate as they would be
from closer station spacings.

N TSR JCIIF K SR AE M 2k, W] RE 7 BEAE AR AL 1 R P o < [R) I i 28, 5031
& H A BT BUE R A AL T =i - 0 — R U R R (B . B b 2 R I
IKEGTHRFAIEAT 9, /K ERTHT A& HH P TR 8l S AR A A5 HY Y, (BT T 3 e Bk ZAS € S0, T
HoR /KR TIAE i 2k 2 TR} . AP RSE LRI AR 2 V. IR, A KE M im il S A0 B, 3K
PR ) ASK s (B R b 2R SR 98 K, 7K i o i D8 T, 8 7K 2 i PR A A iod
CANG AT B EE R, GHS MR HHIX L8 T g S ARSI 1) 7K 2 T o fUHE SR K R THD
PR, TS AN B T Bl R 1

If you get your curves of hydrostatic properties at closely-spaced drafts, this effect will
be more apparent, and it may take a large number of additional stations at the ends of
the hull to yield smooth curves. The displacement-related curves are not affected by this
to any significant degree. It is only the waterplane-related curves such as KM, Weight to
Immerse and Moment to Trim that are subject to this problem.

224 FE 4 I 5 AR T K A9 B 0 K D R, OS2 BB S A B, T B A o R
R ity 38 0 K R 2R A PR ARSI EIE i 2. XA S B SHOKEA LMk, R
XK ERTH AR R I I o0, Bl KM & 3 B DL S 09
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These extra stations that might be added in order to smooth the curves of hydrostatic
properties will have no significant effect on the displacement or the stability calculations.
With the possible exception of GM, stability information does not depend on waterplane
calculations. When free surface moments are used (GHS does not normally use FSM in
its treatment of free surface, as will be explained later) the tank "waterplanes" are also
significant. Generally, if the hull is producing smooth curves of waterplane properties,
the tank FSMs will also be sufficiently accurate if the tanks have been FIT to the hull
during their creation in Part Maker.

N T G K 735 b T 0 el e X HE K B AR VETH SR B . B GM LU, AR
PEAS ARG KT 5. S B B % (GHS @H A= M FSM 43 E tif
RORAE T SRR I, RO K 2T o G A, 2 A AR RSOGIER 7K 2k i e A
2, £ Part Maker GHEARD HH FIT a4 GI@RIME, B8 E R M td 2
KR o

Either Model Converter or Section Editor can be used to conveniently insert additional
stations into a hull model by interpolation. In most cases the interpolation yields
acceptable results. But you should always inspect the new stations in Section Editor
and make any necessary corrections. Since extra stations require extra calculation time,
it is not productive to have more stations than necessary. Closely-spaced stations in the
mid body contribute little to accuracy but may add significantly to the run time.

Tt/ Model Converter (fAIE:30:8%) I8/ Section Editor (REHITH ik o) &6 AT L
AT, TR R T N B 2 k2. AR R ZBUFOL T N )5 4 R e &
P . {HAE Section Editor (BEHIMgmiEA) T FHELERMER ML, A 0EN TS
1o TSR 2T B 2 T BN ), BRI A R E S AR B . oo R Y
U AL FAT P AR XS BAPE R AR, R 0@ 47 I [

Choosing your Drafts &K

Another irregularity in the plots of the curves of hydrostatic properties occurs when there
is an abrupt change in the waterplane at some draft. Since the curves are plotted using
non-linear interpolation, this can result in "overshooting" at the draft where an abrupt
change occurs. It may be necessary to select closely-spaced drafts on both sides of the
transition in order to force the curves to change their direction abruptly.

LR ERTHIAE NG K R AR RAR RS, H 2 K M e AN . il T M 20 HT v FH 2k
PRI, P DCAAEIENG K L RAR IS, G5 R ATREHI I “ M o FENZ 7K AL Y 7 ] 12 5
Rz K, TR TR M T, X AR AL,

Cross Curves of Stability FatEEEAz th 2k

In case you need cross curves, they are available (there should be little need for them in
the modern world). The command is CC and, like the GHS command, the independent
parameter is either displacement or draft. For example,

N R ERA RS M 2, X R AT IR EI (AR E A RERASIZ) . @42 CC,
KL GHS 4, BUEMSHCEHPKREEE K. filln:

cCC 2.0 2.5 ... 8.0 /MARK:DECK

computes the righting arms for the range of drafts specified and includes a line at deck
immersion. Another example:
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THE CE SOIZKVE B R 8, SRR B .. Ao T
CC DISPL:50 100 ... 300 /MARK:FLOOD

computes the righting arms for the given range of displacements, including a line at
downflooding.

S EAPK BN R EE, SiRKINZ.

Cross curves can be run with fixed or variable trim and with the assumed VCG at any
value. If you want to fix the trim, the command is FIX TRIM; and to restore free trim the
command is VARY TRIM.

A FE N T B BEAAR A R AT VCG MM Figfrisc ik 4. HHie P,
A sE FIX TRIM; IR, a4 7E VARY TRIM.

Macros %

A macro is simply one or more commands that have been stored under a certain name
so they can be conveniently executed by giving that name. It is easy to define a new
macro. For example,

Tt AR A T A — A e A T A S T . rE A A AR AT A L. B
PLE LA EARH TR e i

MACRO ST
STATUS WEIGHT, DISPLACEMENT, FREEBD

/

Now we can execute that rather lengthy STATUS command simply by saying,
“EXECUTE ST, or even more simply by

XA, AT AT — DN Rk H) STATUS fird, 1 A i S4m A “EXECUTE ST” , B
fij ety «.ST”

.ST

where the dot is the short way of saying “EXECUTE “.
Hrp, fig “EXECUTE” K45 .

Note that the MACRO command is a multi-line command, where all of the lines between
the word MACRO and the final slash are stored under the name that appears on the
first line. No processing of these lines takes place until the macro is executed.

MACRO #n&ZAi7m4, HHPrE a7 A8 MACRO Ml faRHML 2 8. HAH
T, XS4 AR .

You might be tempted to ask whether this doesn't violate the rule about sequential
processing that we learned early in the course. The answer is, “n0”; commands are
always processed in the order in which they are presented to the command processor.
The Macro command is processed, like any other command, when it comes up in the
sequence. It does its thing, which is simply to store its body in the program’'s memory.
The Macro command doesn't care what is in those lines. Later, when the command to
execute the macro is encountered, the lines from the body of the macro are retrieved
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from memory and fed to the processor one by one in sequence. If you remember that
everything is done sequentially, you will have no trouble getting into macros with
parameters, macros executing other macros,macros defining macros and macro loops;
and you will begin to utilize the full power of macros to organize and shorten your Run
Files, and, most importantly, to automate your work.

RECVFBER], X REE R T AERTRIE S S B TIF A B AL, B2 No. frdid
e T IR F AE AL B 28 TR AT . Macro i &5 HAldr & —FF, % BBIUT 47 Macro 4
Y4 6o 4 LARTERERLT . Macro fr & RXCTE LA S AT I 2. 43T fr & T,
W DAF At 2 vh R FH % i & AR IF 3L IR S 15t 25 AR BR AR o R A2 10 i 2 0 A2 42 R 44
T, WATEMNESR FATHA S . 2258 2 DR BB IR I H R S 7EAE s ]
CATT U6 F 2 i % B I D) e 25 9 5 AORS TeTaa A7 S0k, B SR, 2R TAE A3,

An important feature that is provided with macros is the ability to modify the commands
within the macro at the time the macro is executed. There are several ways of doing this
-- using variables and macro redefinitions -- but the primary method is through macro
parameters. Here is an example.

FWEBEDREZ —, EPATEmSHIFER, A BECERd <. ARELMITE—ALE
A BB e X — 2 BTk 2l 5 S, ot

MACRO T

TRIM=%1/

GHS 3.0, 3.5, ...,9.0
/

.T 1f

.T 0

T 1la

The “%1” is called a “dummy parameter”, since it simply reserves the place where the
real parameter will be substituted when the macro is executed. In this example the
macro “T” is executed three times. In the first execution the TRIM command becomes
“TRIM=1f/". In other words, it sets the trim to 1.0/LBP forward.

Hrp “%1” 8 “hS8” , BINVEUEGFEAE, MEPATH, HIENSHEESEBER
HAE. AIFZE “T” $AT 7 =R H—IRMATH, TRIM 274848 “TRIM=1f/" . #
M2, &% EEH 1.0/LBP.

Up to nine different dummy parameters can be used; i.e. %1, %2, etc.

A Z X A RIS, %1, %2 %,
Nested Run Files B*EE T3

Another way to encapsulate a series of commands to be used later is to have them
reside on a separate Run File. At some point in your master Run File you would use the
RUN command to run the separate file. The command processor then begins taking
commands from that file until it comes to its end or encounters the END command.
Then it may or may not revert to the next command in your master Run File, depending
on the form of the Run command.
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o MHRE — RIS TR, B & DRAFAE AL B AT S R . AR B IBAT U
I, M RUN i 238 4TINS SO o SR i 2 Ab B A% R AN SO ) i & LA 45 K
o END 5% 1XZJE 2 R B FBAT AR — a4, kT RUN ar & HIE

For example, if you have, within your Run File, the commands,
Biltn: WERAEBAT AR R E L,

RUN MORE.RF
MESSAGE "Back from More and continuing.

it will process the commands from MORE.RF but will not return to process the Message
command. The way to make it return and keep going is to include the parameter /CALL
with the RUN command. For example,

P2 tabE MORE.RF H#r 4, {HALREIAIE Message T4 HHH Z40 CALL
) RUN i @ik [R 4K Sz 47 . 9,

RUN MORE.RF /CALL
MESSAGE "Back from More and continuing.

will return and continue, processing the Message command.
TR R IR Rl 4 22 40 Message T4

If you develop a general-purpose Run File, the place to put it would be in your User
Library folder so that it becomes easily accessible from any working folder.

RS — D RILHIBAT I, ARSI User Library (P D (L&, X
HICRT LA (S A AR S et R

A word of caution: Nested Run files are not easy to manage and can become confusing.
They should be used only when there is a good reason.

BEFENE: MENBITXHAMETER, B5RE. WRAEIEE LDEM L.
The WRITE Command 4 B4

There are several forms of the WRITE command. We encountered one of them when
we were dealing with geometry: Both Section Editor and Part Maker have WRITE
commands that write Geometry Files. In the context of the main program, the WRITE
command writes various forms of Run Files. These are files that you can use later by
issuing the RUN command. For example,

WRITE 2 A I JLA% K. 7EALIRBIAY T 2 FH 2 A —Fh:  Section Editor O 1 4w
) A1 Part Maker (#pEAA) #ATHER] WRITE #4 5 N Geometry Files (A%
) o fEEREFH, WRITE 2] 5NEFIZIT XM, )G H RUN v 218 1TiX £
. Bt

WRITE (SAVE) ABC.DAT
will write a file named ABC.DAT that contains all the commands necessary to restore

the state of the program to its current state. In other words, it has the READ command
to bring in the geometry, commands like HEEL and TRIM to restore the warteplane, etc.
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The file name extension .DAT was used in this case to distinguish it from ordinary Run
Files. This is merely a convention and not a requirement.(It could have been named
“‘ABC.RF”.)

XHEEE T A%~ ABC.DAT IS0, B8 THREFFITE L ERGS, SRR
MEPRAE . HA)uEul, B H READ Al B AR, #uWnH HEEL 1 TRIM fiy &1t
JROK LRI, 555, EXME TR SCHY R4 .DAT, B0 538 @ SCH X . A
ERE—N5E, MALENR. (WALa# A “ABC.RF” ) .

Then when you want to restore everything to the way it was at the point when you did
the WRITE command, simply issue the command,

XFE, MHEEILRFEH WRITE 4 € XHTA AR, REHI N4
RUN ABC.DAT

There are other, more specialized, files that the WRITE command will generate, as we
shall see later.

A HoAh WRITE 42 B B Tl A ST, BATRAE S A 2.
Stability Criteria: Introduction to the Limit Command faiE41#E: N AREZ LTS

GHS provides for stability criteria through the LIMIT command. Various properties of the
righting-arm curve are addressed; viz: area, area ratios, minimum angles, etc. The Limit
command does not reference any particular stability criterion; rather, you write Limit
commands using parameters that, in your judgment, represent the requirements of a
given criterion. Several of these limits can be in effect simultaneously, thereby
addressing each aspect of the criterion. However it is usually not possible to represent
more than one stability criterion simultaneously with the same set of Limit commands.
For example, you would treat ordinary energy stability separately from weather stability.

GHS @i LIMIT dp W ERMEMAE. & UM TR, BRI AR, AL, &/
SR, Limit dy A S BARRE —ANFatE e, 12 S 09 Limit 6y 2 S 508 W72 7 2
CLRIMTEE R . 24 limit AT LARIR — & AEH, e 7S Zisk . 2R, @A nT
REFAH A — A Limit SRE R Z AR AT E . B0, 30— RS wE A< R R E

You will want to become very familiar with the Limit command in all or most of its forms.
The User's Manual is the best source for this information, which is also available
through the Help LIMIT. At the end of the Limit documentation you will find some
examples.

WA SE AT AR Limit 7%, FTUASFEH P P, XREERE. HREA Help GEED
S AT Limit, 75 Limit SCEERIAR R, 4S5l F i L 5%

Limit commands will be covered in more detail when we get to righting arm curves and
specific conditions. For our immediate purposes, here are two sets of Limit commands
representing two different stability criteria:

FE I 78 i 2 AN AR TOUE T PR E PR IRIA Limit v B9 VRIS, XA WA
R A FEIRRVEATHER) Limit @7 >S5,

UNITS LT
LIMIT(1) AREA FROM 0 TO 30 > 10.3
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LIMIT(2) AREA FROM 0 TO 40 OR FLD > 16.9
LIMIT(3) AREA FROM 30 TO 40 OR FLD > 5.6
LIMIT (1) GM UPRIGHT > 0.49

LIMIT(2) RA AT 30 OR MAX > 0.66

LIMIT(3) ANGLE AT MAX > 25

Critical Points o8 /&5

GHS gives you the ability to mark any point on the vessel, inside or out, with points that
are of interest with respect to their distance from the waterplane. The most common use
for these points is marking places on the vessel where some significant downflooding
would occur if the point were to become submerged even briefly. Therefore when you
define a critical point, it is assumed to be a downflooding point (we call it a Flood or FLD
point) -- unless you specify otherwise.

GHS wJfE MG b N B ERAMBAR T T il — A, BE R T RN EKER T B8 . i i i
P A2 AR AR Rt K I, P I S 5 SR . I, 258 KRB
I, BRARRRIRE S —MRERV K i (BRZ A Flood B FLD £0)

The CRTPT command defines critical points. Each Critical Point has a number, which is
enclosed in parentheses. For example,

CRTPT & T & OB i . RN B i AR A TG IS SR e 5 - 540
CRTPT (1) "Engine room vent" 22.85f, 5.50, 16.5

This defines Critical Point #1. If there was already a Critical Point definition in the #1
slot, it is replaced with this new one. In addition to the number, you must supply a brief
description in quotation marks.

Bhar 08 T R R#L. QR AT COE TR R#L, IEE SOR 2 B 2 AT IR
B T TRIMAZCT AL, BRG] S I TR R A A

A related form of the Critical Point is used to mark weathertight points: places where
downflooding would be significant if the point were permanently submerged. These we
call TIGHT points. For example,

A—mocs SR AUE TR R B ROK AR, Wz kA K. X
i fiRR 204 Tight . Bl

CRTPT (3) "Main hatch side” 8.0f, 5.3, 14.5 /TIGHT

In some of the LIMIT commands above, you will notice the FLD keyword appears. This
means that the program is to check for any critical points that become submerged, and
to give no credit for stability beyond that heel angle. In other words, the criterion expects
there to be sufficient energy in the righting moment curve prior to the immersing of any
downflooding point. If there happens to be a TIGHT point that is submerged as the
vessel sits at equilibrium, the stability is considered to be failing in that case also.

FEJRHT LIMIT fr&rh, AIRUERBIHIL T C# T FLD, Xuh i IR P AER AL 8 pi e 15
PR v, HAERTE MBI AR B R . BAihid, VG EORAE K mR B R
B2 VB R IR B TIGHT mEMRE -1 5 b TR BORES, BAfatt
FEM TR B
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Curves of Maximum VCG g KRE/OEE 2R

The MAXVCG command produces these curves, and the independent parameter is
draft or displacement weight, just like we saw in the GHS and CC commands. In
addition, the MAXVCG command will take a list of trims or LCG values so that you can
get a family of curves, where each curve represents the highest VCG that meets the
current Limits at each given initial trim or LCG.

MAXVCG fin 4 a4 i Kk VCG ik, T GHS il CC 4, Tz /KeEHEKEEN
ZH. A, MAXVCG 4 UIEH A e LCG (EI A TIHE, JH—R¥IhL,
Hor g — & i R KR E S VIR MIEL LCG Bl &2 Limits i K VCG.

There must have been one or more Limit commands issued to establish a stability
criterion before the MAXVCG command is issued. The process which GHS uses to find
maximum VCG values involves generating righting-arm curves and evaluating their
characteristics according to the Limits in effect. The VCG is experimentally elevated
until it reaches the point where one of the Limits is exceeded.

FEIZAT MAXVCG @ Z |, e E L— e A Limit ar & i rEddE. £ Limit &
GHS 5K VCG I fErh, 22 S A sl 5 708 i e AN AR Limit (BRE 1) 1.
PRHEE. tHER, VCG ZBM#itE, HEREEETHPEA Limit (BREFM4 .

The report that is generated shows the result of evaluating each of the Limits at the
maximum VCG. These are shown as margins relative to the Limit value. If everything
goes well, at least one of the margins will be zero and the others positive. The Limit with
the zero margin is the one that limited the VCG at that displacement.

AR R E R VCG I PR EEAS Limit (BRGESFAF) B4R, ZoRtHxs T Limit
(PRAEFM) ERE . WRI SRR, Mo 2 0a —HBIEHEN 0, HRHN
1B MO8 0 f Limit (BRAESMD Wi arHKE T &K VCG IR FRAE .

If the program finds that no matter how low it makes the VCG, one or more of the Limits
are still negative, it will not show a maximum VCG result in that case. (The most
common cause of this is early downflooding, since the angle of downflooding normally
does not increase much when the VCG is lowered.) How low does it attempt to bring the
VCG? No lower that the initial VCG setting. This is called the Floor VCG. You can use
the VCG command to set the floor before you issue the MAXVCG command. For
example, VCG=5.0. If you take the trouble to specify a floor value that is not so low as
to be unreasonable, it will speed the MAXVCG process.

RSN, R I VCG EZAL, HAf— DA~ Limits BRI EAR Y,
WA LA ERERK VCG fH. MG DL H WL R RE I R AR, RO
VCG {HXT T H kK MBI T R . A&k VCG &% /blg? Xk T-HI4h
VCG HIBEE . ¥4k VCG #RZ A Floor VCG, H VCG fis41E121T MAXVCG iy 4 Z Hl 1%
BIXAHENE VCG #. #iltn: VCG=5.0. WURVRAT LAABFRG, WE SR VCG BULIE,
A LUIHIE MAXVCG fir & HIIEAT .

There are cases where it is impossible to satisfy all of the Limits while having one limit
be zero. This is caused by discontinuities in the Limit values as a function of VCG. For
example, there are cases where it is impossible to find a VCG that gives a certain value
to the area up to the maximum RA, because the the RA curve is flat on the top or has
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two equal peaks and one gives an area value greater than required and the other gives
a lesser value.

FERLERENLT, HHA Limit 25MHEN 0 I, AP Limit #REEH 2 5615, JREISEAL
VCG g, WF Limit EHAESE. filln, EFETHF, RIESRK RA L~ A E T
B, AAZ VCG. XZHT RA LI I H 838 A PRSI, Jf B4t
FRITE AR AR R T 23R AE, Mo H Al B2 A i RME /D X AME

The MAXVCG command assumes that the vessel has port/starboard symmetry with
respect to its center of gravity. If any tank loads or other weight declarations exist from
prior commands, they will be ignored. The parameters of the command specify what
displacements are to be used; therefore light ship and existing loads are irrelevant.

MAXVCG B E M T E O B A A XK. R C4 A i ek b B B A1,
PAT 200, H 2RI, ST EHKE; Bt MAXVCG & 558 MER
A 2EE TR

All that is needed in order to generate maximum VCG curves with damage is to have
used the TYPE command to set one or more tanks to the FLOODED type. Of course a
stability criterion appropriate to damage stability should have been established with the
Limit commands.

SRIGTE A FatE B Kk VCG i F 6 TYPE w74, WE — 1 E#E £ 1Mit'E N FLOODED
b, 4R, THER T Limit fr 2350 E ke fa vk .

Vessels that carry a significant portion of their cargo as liquids are not suitable subjects
for maximum VCG curves with damage, because the theory behind maximum VCG
breaks down when a given initial condition is changed by the damage differently for
different loads. If damaged tanks are initially loaded, the runoff will change the
displacement and TCG of the vessel. For this reason, it is becoming more common for
everyday onboard stability calculations to go back to first principles rather than using
maximum VCG curves. They are evaluating each loading condition by running the RA
curves, even including checking a large number of damage cases. GHS is doing this in
some of its onboard installations and does it fast enough even with very complex vessel
models. Since this is now possible, there is little reason to continue to use maximum
VCG curves. Like cross curves, curves of max VCG are being made obsolete by fast
computers.

MBS AR I TR, ANE A TR RCOR VCG Zk k. M TTHlH T3EA
[E R A AN [F) T B M aR 2 ORI, 53X F Rk VCG FIERAHIE T - Sk At =146
HAE, MR EZESCERNEEOKEM TCG. HTiXAER, IR HM EREEiTER
PEVE N RS AN, BB T Kk VCG iR i . XAyl is T ke ih
B NER TN, RO RKERR LA . GHS I8 5 #A Ab 3 X 2L )
RPfg 2 R 2 4 s AR n] DU AT IR Ul . tH T IR S5, A 0 B4k 9 H &
K VCG £k, WEFaMMAc ik, &Kk VCG MZx TREHITEN R e it
) o

Other parameters called for by the stability criterion will need to have been specified
also. These might include heeling moments and Roll specification when dealing with
weather criteria. These will be covered later.

R VEA HE I 0 i SRR BT S A o AR AL B R R AT U IR0 . R
TASH. RLREMENH.
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A MAXVCG Exercise  KELEESS

Calculate Maximum VCG Curves using FV.GF for displacements from 50 to 250 long
tons by 50 LT increments and for a range of LCG values from 5.0f to 1.0a. Use the first
set of Limit commands shown above. Your run file would look something like the
following.

H FV.GF /-5, ﬂbk%ﬁ%:?ﬁl}k 50LT %] 250LT, [a]fg A 50LT; LCG & [ M 5.0f
#1.0a. HEFERE—F Limit 5% . EBIT3X4F0 T

PROJ MAXVCGI1READ FV.GF

REPORT

CRTPT (2) "Focsle door" 23f, 8.0, 14.0
UNITS LT

LIMIT (1) AREA FROM O TO 30 > 10.3
LIMIT(2) AREA FROM O TO 40 OR FLD > 16.9
LIMIT(3) AREA FROM 30 TO 40 OR FLD > 5.6

MAXVCG DISPL: 50100 ... 250 /LCG: 5.0f4.0f ... 1.0a
REPORT /PREVIEW
REPORT OFF

The “Focsle door” critical point was added as another flood point in order to
demonstrate the effect of earlier flooding.This will become significant when we do
composite max VCG curves in the next exercise.

“Focsle door” 8 sAENREK &S, HTEZ S K. E8 T RNE &R K
VCG &5, KB R E R EE,

Composite Maximum VCG Curves & E A VCG HiZk

Often you will need to produce a set of max VCG curves that reflects the results of more
than one stability criterion.In other words, you want the maximum VCG at any point to
be the lowest of the maximum VCGs found under two or more criteria or for several
damage cases.The way this is accomplished is to repeat both the set of Limits and the
MAXVCG command for each criterion.If you are finding the composite max VCG curve
for a series of damage scenarios, you would not need to change the Limits, but you
would be changing the flooding zone.

LW FEBEAN— RN VCG ML T w2 MNEatEdre 45 5. Ba)ifit, &K
VCG {EEAT AR B A5 & P AN B DA b R A A B A T e Rl . 75 B b5 2 AN Fa iy
HESE 2 MR TR, ERZK P& K VCG . MidHE K E Limit PR &R
MAXVCG & R E . R TFER MR R K VCG, NITETREMAE Limit BRE %
i, AR R AR K X 38 T

There is one more thing: The second MAXVCG command and all those that follow it, if
there are more than two, must include the /COMPOSITE parameter. In all other
respects the MAXVCG commands must be identical. Sounds like a good place to use a
macro!

FHAN: A MAXVCG A FUE Ja 10 BT BN 2 ﬁu%ﬁﬁﬁ/\uiﬂﬁ WIE NS H
ICOMPOSITE. 7 MAXVCG fin 4 HAh 7 A ZiAHF . X BLAR S IE A H %
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Oh yes; there is another thing: When doing composites at more than one initial trim, use
the /LCG option rather than giving trims directly. The reason for this requirement is that
the internal organization of the maximum VCG data uses LCG and displacement. Trim
depends on the VCG itself, while LCG does not.

WH B S9HAIE—NIEHMERT, F/ILCG S A2 HEw XHOMiAEE . XM
JRR & GHS 2R T LCG FHEKE1HH 5 K VCG M. HiiEdE VCG EiTHE, mA
R4 LCG.

A Exercise in Composite Max VCG &K VCG %4

For the same range as above, create composite Maximum VCG curves based on the
two criteria shown above.The plan of this Run File would be,

A E— MR FE SR, B2 G B MR ROR VCG k. a7 X 2R 0T

Project

Read

Define critical point #2
Report

Criterion #1

Maxvcg

Criterion #2

Maxvcg /COMPOSITE

WRITE (MAXVCG) MAXVCG.DAT
Preview

Report off

This is only a plan for the run file, not actual commands — except the WRITE command,
which can appear exactly as it is written. What it does is write a special Run File that
contains all of the maximum VCG information that was being held within the program at
that point. This will save you from having to rerun the original MAXVCG calculations
when you want to make use of these particular max VCG curves.

KRBT CHER, ARREIEM®S, BT WRITE A A LR IEIZAT WRITE
KGR — /\@é}ﬁﬁﬁmﬁ VCG 15 BRI AT SCHF . IXFEMOAT LTS 2990 F iX L K
VCG £k =iz T MAXVCG it 5] .

When you get this exercise up and running you will notice that it appears that the
second MAXVCG report is independent of the first one. Each one is reporting the
results of the particular criterion it is dealing with. However, there remains in the
program’'s memory a record of the composite maximum VCG data. This is the data that
the WRITE command put out.

AT S B AT, AIVEE R A MAXVCG )4 55— RS B A B TP AT
ARG R RS BT SR, (B2, SEEK VCG il LW Fid . Xt
& WRITE 721 25 ) 5 .
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MAXVCG LOOKUP B KTFHELEE

After the MAXVCGcommand completes, the information that appeared in the tabular
report is held in the main program's memory, as we have said. One way to utilize this
information is to use the MAXVCG command in LOOKUP mode. In this mode it does
not actually compute or generate any new max VCG information. It merely goes to the
information stored in its memaory.

WM BIHTR, 58 MAXVCG & e, i sIEP iE R CORAER . anZEii H X L
55, H MAXVCG fir4 LOOKUP #i3. FERXFEAT, &sLbr EIFEA T 5 8L s
K VCG, TMfErsFidsk RIS

If the MAXVCG command issued in LOOKUP mode has all the same parameters as the
one that originally generated the information, its job is easy, since it will be simply
retrieving information at the same points. But if different drafts or displacements appear
in the LOOKUP mode, it will be doing interpolations within the stored data.
WRAE MAXVCG % LOOKUP B H A sl AT E A AR [, SR UM R) o i) it A il
. 24 LOOKUP # iz /K el HE K EAE AR, A4 AT LA Ze kAl S B .

A MAXVCG LOOKUP Exercise B REOEESLY

Perhaps you really wanted your composite maximum VCG curves to be at constant
trim, not constant LCG. This can be done in LOOKUP mode -- since the MAXVCG
/LOOKUP command parameters do not have to match those used originally.

AR VRAE S UK VCG -2k i €, A2 LCG [il5E . LOOKUP #&x{Ay BLsk
L, K79 MAXVCG/LOOKUP i & ZHUE A 7 5 4R H 2T A —FE .

For this exercise, write a new run file that picks up your MAXVCG.DAT file and
produces a separate report of the composite curves where each curve is at a certain
trim value. Of course if the parameters you supply with this MAXVCG command cause it
to look outside of the data previously computed, it will return nothing and the curve will
be incomplete.

KRGIAH, 95 —ASHET X MAXVCG.DAT SCHEFFA RA A il 28 i B oph i 75
Forp At 2 #A7 [E E AIT. 259%, an S T IRBE ) MAXVCG & 286 I,
KA IR A AN 2o 2k

Your run file should look something like this:
BAT AT PR

PROJ MAXGCG3
READ FV.GF

REPORT

RUN MAXVCG.DAT /CALL

UNITS MT

MAXVCG DISPL: 50 100 ... 250 /TRIM: 0.5f 0 .5 1 /LOOKUP

REPORT /PREVIEW
REPORT OFF
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Specific Conditions: Setting Up a Waterplane $§8k%4F: W EKLKH

Earlier we discussed the HEEL and TRIM commands, which provide for the
waterplane's attitude or inclination. The third waterplane parameter is the origin depth,
which was also introduced at that time. You can set the origin depth directly using the
DEPTH command; for example, DEPTH=5.0 changes the origin depth without affecting
the trim and heel angles. If you define a waterplane in this manner, be sure that your
TRIM command comes before the DEPTH command.

B8 T HEEL 1 TRIM 74, XLy SRAUKL HARERR AR, [FRIBAE T
FEEAKEMSH-FE S KIE. ATLLAH DEPTH w4 B W E R S /KE, .
DEPTH 5.0 085 sk, AHA I GRS R XM T 08 L —AN K4k
[, FTHILR TRIM fir 4 7E DEPTH it 4 Z 8 %E o

Here's why. When you change the trim by any significant amount, the position (but not
the trim or heel) of the waterplane becomes undefined. GHS deliberately makes the
origin depth undefined as a result of changing the trim. Changing the trim alone would
rotate the waterplane, keeping the origin depth constant (which is what happens when
you change the heel angle). If the origin happened to be located near midship, this
might be an acceptable result, since the draft at one end would increase while the draft
at the other end would decrease. But if the origin were near one end of the vessel, the
draft at the other end would show nearly all the change.

R, BB, KA E AEABARED 25 A, GHS € S Bk
AR SR R KR AT AN BT o ARG, K2R B R, H R UK IR IR EE A AR
CHB BN, B KR o MR R BRI B, SR REBON &2,
DRI — S Mz 7K 190 B8 TR IS 5 — S M K il s 4 IR R i LA 1 R v sl IS 5 — e K e 4
A2

Of course there are other ways that the program might have been designed, but
causing the origin depth to go undefined avoids unnecessary complexity. In many cases
you will want to keep the displacement constant, which is easily done with the SOLVE
command as will be explained shortly.

MR, R T A T, H W B TR 7 K AR A5 AN B R O AR R e T R A R
M. KEHNT, EmBfFdKkEEE, XA SOLVE 4] LUR & 5 it 5 i,
SOVLE & 2 a4

If the vessel is upright or nearly so, you can use the DRAFT command. For example,
DRAFT =5.0 sets the origin depth such that the draft at the LCF is 5.0. DRAFT @ 0 =
5.0 sets the origin depth such that the draft at the origin is 5.0. Another useful form of
the DRAFT command sets origin depth and trim simultaneously. For example,

AR IEER, TTLALA DRAFT #54. #5li1: DRAFT=5.0 u%ﬂé HiZ7K, Bl LCF mz/K K
5.0. DRAFT@0=5.0 & & i flzK, BIJE&NZ/KA 5.0, i&FH —F DRAFT 4t
A& [R5 B A sz KR g, 45 2

DRAFT = 5.0 @ FP, 5.5 @ AP

sets both origin depth and trim such that the drafts at the FP and AP are as given. Of
course this requires that the LBP command has defined the FP and AP locations. Literal
locations can be used also. If a DRAFT command similar to the example above is given
with more than two locations, it can define a nonlinear waterplane, which we can use to
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represent hog or sag. In that case GHS fits a parabola through the given drafts and
reports the results, showing any deviations from the parabola.

XA AR E FP AP I EZ/K, & T SUKIRFMN M. 458, XAMP)ET#E2 LBP
T CEX T FP A AP AL E . A MEASCF 2R E (FP AT AP) . 24 DRAFT e
ﬁuLﬁﬁﬁ%XWﬁ/\uLuEﬂFﬂ( A LLE L— ARG Mz K, Gl H kR R R R ksl h
HE, FERXFEOLT, GHS 45 € Mg /KIUGE — R I LI Ak, B9 2 m) i
TR id S

The draft at any location is always considered to be the average of port and starboard
draft. In other words, it is the draft that you would find in the centerplane if you had a
draft sensor at that point. Since the draft measurement is taken with respect to the
current heel angle, if the vessel is inclined, be sure to set heel before draft.

AT — AL B E K # G MR e RGN RE )~ gz oK o )il B, an SR v O RUA Mg K
s, B AARTT DL P S 0Z KR IR — rUNE K o iz 7Kk OB AR R T 24 i A A
WA AT, AR SR, 35 95 L AENG K AT B BRI -

Draft Surveys JIIEr K

Deadweight surveys, inclining surveys and salvage surveys all depend on being able to
model a waterplane that accurately represents the survey condition. Heel angle is
straightforward. If the heel is not great, the multi-point drafts could be used to establish
both the trim and the origin depth. Of course, freeboards would have to be converted to
drafts before they could be used.

RO R TR N R T 5 N S ARG T R A0 Y A S B N 0 K K R TR A o A T
MREEITER . SBUH AR, 2 SaKa] ERRBRE izoK . 498, T4
R 2 T 7 3 oz K

If the heel angle is large, such as in a salvage situation, it might be more convenient to
set the trim as an angle and set the origin depth indirectly through the HEIGHT
command. The HEIGHT command references a particular critical point. You would set
up a critical point at some convenient point, then take a plumb-line measurement to the
water surface from there. This would be the “height” of that point above the waterplane.
The command to reference critical point 21 where the height is 5.43 would be,

AREA BRI, BIANESTH TOUT, 8 HEIGHT -5 B AUEUA A s KR BN 7
. HEIGHT &2 H M2 R m AL E . Ed SR E R E R A, T &K
2. R E K& B Z s m . PR OCHE A 21 5 5.43 0K, WEWT:

HEIGHT (21) = 5.43
Tank Loads ffy =34,

In order to make use of your tank geometry, tanks can be loaded up to specified levels.
The LOAD command is used for this. For example,

RNT R EER, feE=n] IR EME. H LOAD & X, .
LOAD (tankname) = 0.98

sets the surface in the tank such that the volume is at 98% of the tank's capacity. There
are many other ways to specify tank loads: via soundings and ullages, for example.
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ZEEEMRERME 98%MRE . A HA e W= 2a.: B MREN=E, #
'

The surface attitude in a loaded tank automatically follows the heel and trim angles of
the external waterplane, so that the center of gravity is recalculated each time the
inclination changes. This is how GHS represents free surface. It is something like a
‘moment of transference” method. We call it simply CG shifts in tanks, and it gives
similar results.

it 5 2 T VLT A0 A0 BT 7K 2 T BRI ORFF — 380, AT 5 AR 48 AR A A8 A SE I E 8T 1
HHE L. GHS PR s B e ? FSREAT “resh” B . JATTR ARy
fie%E CG #3)), EfFH 1R 4h

As in the TYPE command presented earlier, tankname in the LOAD command can be a
list of tanks, and the asterisk “wildcard” can appear at the end of any of those names.

INZ A TYPE @/t 4if), LOAD i tnl Lg —PMe=EH5IR, EREAREH “*7
SERPMEAIIE,

Coefficients of Form, Wetted Surface and Sectional Area Curves fE Z¥. BHEH
A ) T TR R PR 2R

These calculations all apply to single Components and therefore come under the
COMPONENT command. They differ from the COMPONENT commands covered
earlier in that they are based on current waterplanes. If the Component belongs to a
Hull- or Sail-class part, or a tank in flooded mode, its waterplane is the external
waterplane of the vessel. If the Component belongs to an intact tank, its waterplane is
the surface of the liquid in the tank.

XL FERE B T 54> Component (4H44) , FHi COMPONENT & &N, 520l
COMPONENT 4 A, B4k Component (414F) #E3E T 4piKekm. L44 R T
FfR. FEEECE A =R Component (AU B, THEIE T ARSI K L 21+
JE& TR ORI MR, FEME AR R .

COMP /FORM

produces coefficients of form for Parts in the Current Part list, or if the Current Part list is
empty, it does it for all Components of all Parts including tanks.

A AT Part GER) MFIER, BT W MHT Part G FIREZT M, St
HieE Part (E514) ) Component (ZL4F) #5451 Hik

COMP HULL\HULL.C /FORM

produces the coefficients of form for the HULL\HULL.C component.
A2 i HULL\HULL.C ZH R L R 50

COMP (HULL\HULL.C) /SECTIONS

produces station section properties.

A R T 2

COMP (HULL\HULL.C) /WETTED
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is like /FORM with wetted surface area included.
5I/FORM 240L, %I iR A .

Free Surface and Free Surface Moments B HYRHE R B B W% 15 58

A misconception we encounter frequently is that free surface is described by its free
surface moment (FSM). This is only partially true. Free surface is the surfaces of liquids
in tanks, which causes the centers of gravity in such tanks to shift depending on the
heel and trim of the ship. FSM indicates how much the center of gravity will shift with a
small change of heel or trim at a particular heel and trim. FSM is like GM: it gives you
the initial slope but does not tell you anything about what happens at greater angles.
LA HE ERIE R (FSMD #i38 B HRTE, 8 R UF, X H A E7r IR
H HVRH iR AR = R T, AR = R O B BT W2 5 . FSM (I H i 5 4D
FEAE T € GV T 238 AU 151 )5 Ao 5 ViR B O B B . FSM(E H VR I 15 12 ) 2K
L GMAE: ARG RIREER, AN SO R I A «

GHS always takes free surface into account (unless you deliberately shut it off by
explicitly freezing tank contents, in which case you no longer have free surface).
Normally it does so by constantly recalculating the locations of the CGs in the tanks
whenever the ship's heel or trim changes. As mentioned before, this is sometimes
called the “moments of transference” method. We call it simply CG shifts, and that is
why we consider tank weights to be variable and non-liquid weights to be “Fixed”.

W GHS 2UR% 5 & H R (BRARRSS B BRI R o MR B3R i T sl 2 A0
iy, EH GHS AW EIHFEM =R CGs (HE.Lr) o ILWATHIZRAIN, XA N
“OIsERsh” , ATRISERRAN CG (HE.L) Ba). XWE T AIEH =R E RN ETT
ALK, ARBARRIEESE “Fixed” .

The phrase "free surface correction" often appears in stability regulations. Even when
actual CG shifts are allowed, it is described as a "correction based on the actual
moment of transfer”. This language implies that there is something deficient that needs
to be corrected. It views the calculation of a righting arm as a process that must include
a "correction” in order to produce a realistic result. But this is not true. GHS has always,
starting with version 1.00, produced realistic righting arms without applying any
corrections. The term "moment of transfer" implies an alternative to "free surface
moment". Technically GHS does not use "moment of transfer”, though the results are
the same — if the moment of transfer is done rigorously and in all directions, not simply
transversely.

RV R AT RE L UL “ H HRI B IE” o BME RS CG (FE.L) B3, HER
245 “correction based on the actual moment of transfer (SZPrJJ4EFENEIE) 7
B, XAERAAENEZAFTFEBIE. CINERMRE E TSR0 irgiE, 4
RER BNV AL brgE ], (HEIREMt, H GHS1.00 fRATFG, A mSbriE &
AeATIBIE. “J1HEREEN” BUEER B EWmBEEE " o EREAREmR T, REHRH
SRR, HRORUE, BB IR AN TR B AR, RERRERE R S, B
GHS MMEH “J15E#3)" .

A different subject is GM. The calculation of GM from the waterplanes does not involve

any CG shifts, and it is incorrect to talk about “moment of transference” in that context.
More about GM later.
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GM =25 HHR I ANE, ARIEK LI 543 H K GM AT CG #ah bk, XEW K “Jiik
Ba)” MAEMT GM. B GM Ui UPRAE SR 4H -

If that were the end of this subject, FSM would not seem too difficult to apply. But there
is more, and it is like opening the proverbial “can of worms”. Things get messy when
you try to force artificial methods on reality. But that's what the regulations do in many
cases.

IR AL A R, B4 FSM (A HRIE L) AR, EEFRZHR, (151
ARG IR . MANNBAT R, WA SRR Fril, w2 A7 7£ 1
KT

The first issue is how the FSM is derived. There are many options as listed below,
consult the relevant regulations:

F AR AR ) FSM CH BB ERE ) o RIEAIH 7 VF 2RI, B S AR
ME -

1) true FSM at the equilibrium angle;
1 fEF-TAT bR FSM;

2) true FSM from zero heel and equilibrium trim;
2)  TCHEBUEIETATI B 5P FSM;

3) true FSM from zero heel and zero trim;
3)  EHBITCHEME PR FSM;

4)  true FSM for tanks that are not nearly full, and zero for those that are;
4)  HIEH FSM EH T RZITH AN E, M0XT 2 A sEmse %

5) some reduced FSM value when the load is below a certain near-empty level and
true FSM above that;

5) REEHTENEESHKFER, FSM SR, MEIER FSM &5 T1ZKF;

6) maximum FSM at some heel and trim for some or all tanks;

6) LR HUMIMEIAL 1 K FSM, X80 B A g = s

7) maximum FSM regardless of the current load, or zero for empty or pressed tanks;
7)) TSI, &K FSM, {HAHEEGHNE N E

8) true FSM subiject to a floor value;
8)  SKbRH HIVRIH 32 fp I B PR i 5

9) true FSMs subject to a floor values for each type of substance in certain tanks;
9) RN = SLhr R I A2 AR AE PR A

10) any of the above subject to an overall floor FSM?
10> FrfafieE FSM BURARIE ?
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GHS allows you to use any of these methods. The FSMMT and FSMFLOOR commands
apply. The FSMMT command allows you to assign two FSM methods to each tank.
Each method is active for a range of loads defined by two preset boundaries. This
allows, if necessary, a method for nearly-empty, nearly-full and any load in between. the
FSMFLOOR command provides for assigning the floor values to certain tanks as well
as an overall floor value.

GHS RCVFRIESFATZ—Fh 51, F FSMMT Al FSMFLOOR v 4 #47T: FSMMT 4]
DL BRI EA A FSM TH5 5 BRI 7206 T AN TR 5 U — R A1 254
#HTHEIRE . WA LE, XRVHEH — MR BN T W3 2 8 AT A 2%
#7775, FSMFLOOR 14 Al LLik B W0 % B oy i 5 P ) S (A, FHFEORFRIX A ME

There is some reason behind all of these options, though only one of them has to do
with being more realistic. The others are about: a) conforming to old methods that date
back to the days of slow or expensive computing methods; or b) trying to build in an
extra safety margin that recognizes the development of additional free surface relative
to the current condition. Ironically there are cases (deep tanks) where the CG shift
method gives a more pessimistic stability result than some of the FSM methods.

P IR Lk AR 2 A R A i, H R b — AN ORI sebr. NGRS T a) #ifE
TR S BT IR b)) AR ATRE TN BT B AR S T TR e . (H
AL THATRE PR, CG B35 ik45 4 R EL FSM J7245 i i 4518 58 N AN ERAR

One of the FSM "methods" that you can assign to any tank is MAX. The command,
HAHA FSM 5kl 2 BB M % H R HR MAX. fir @it

FSMMT (FO*) = MAX

finds the loads in the named tanks where the FSM is maximum, and assigns those
FSMs to the tanks as "fixed" values. It does this at the current heel and trim angles. An
important side effect is that it leaves the tanks loaded where it found the maximum
FSMs. Therefore, it is best to do the FSM assignments before setting the load condition.

FE AT BT T, WEZAR RIS ER FSM CH BRI ERE) &k, I RfrR
K FSM {EAAL . AR S S22 e 2 4% I ok FSM(E HBm BV E AR ) e 2o
b, FEMERE T O AT, SEHEAT FSM (E HRER LR HIE .

When the Content of a tank is changed from one substance to another and where the
densities are different, the FSM also changes in proportion even if it is a "fixed"
assigned value.

Hfe = R SRR, B SURR, LR EGHUE FSM CH B mE B ERE) {4,
FSM (H HRHBERD bl .

About GM &%F GM

The traditional way to calculate GM is from the waterplane moment of inertia, which,
together with displaced volume yields BM and applying that to the CB we get the
metacenter location and hence can arrive an GM. All this depends on the vessel being
at equilibrium; otherwise we have to assume a CG location that would put it in
equilibrium.
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AL, GM A5 — R I B 34T v 5, KA S HOKERRR 1R BM M
CB 73! GM fH. XLAEHGEAEF P4 Mt AR, B0, S E— CG(EL),
(ZSERELIP

When slack liquid loads are present in tanks, the metacenter is affected, which affects
the GM. However the traditional approach to this is to leave the metacenter alone and
"correct”" the VCG using the FSM. Obviously this is technically incorrect since the CG
does not change as a result of the free surface: You could freeze the tanks and have the
same CG, yet the GM would increase.

AR EARBINE, SRt M GM H. (Ha2, LSk ME L
fatkrm, TR HBRESREEZIE VCG. AR, XMz 2eiRn), BN CG (H)
AW H BRI S AR LIRS = A AR CG (FEL) , Bk GM 1H.

Therefore, GHS always puts the free surface effect in the BM, where it belongs, rather
than leaving it out of the BM and making a VCG "correction”. Either way yields the same
GM, but the BM from GHS will not agree with the BM from a method that "corrects" the
VCG.

K, GHS X} BM fH#EAT H I IE, mARXY VCG B TiE1E. REAN GM {HH
&, {H2H GHS 15 H 1 BM MIZE1E VCG Z 543 H (1) BM fE I AHHIA .

GM can also be calculated from the the RA curve, since GM equals the slope of the RA
curve. GHS gives you this option, and it has the advantage of being less sensitive to
waterplane discontinuities. This GM option appears as optional parameters on the GHS,
SOLVE and RA commands.

GM ] LI RA #iZkiH5HAAR], Ky GM {H5 T RA HIZiRER. i RA HIZKAE GM
(BN, X TR ZR T A SR AN . XS GM IETIFE GHS. SOLVE 1 RA &t
OIS HU B

Hydrostatic Properties for the Current Condition Z&3 T HIFRK S1RHE

Several commands produce reports of hydrostatic properties in the current condition. It
need not be a realistic "solved" condition. The only requirement is that the waterplane
be defined. Here are the commands and a brief description of what you can expect to
get from them.

A LA 2 B AT L0 E K I RHIE, e T O b2 SR AR 2 J5 I Tk, E— I SR
FE/KERTHN € o T THPRE ] 5 2l A 2 S & REE AL LA R 45 31

HS — This is the "pure hydrostatics" report that is entirely independent of the CG.
HS -7 F CG (FH.) 1) “4iffKI1” Mk

GHS - This is similar to the HS report, but it takes the CG into consideration and shows
GML and GMT. If the CG is not on the BM line it assumes a CG position that puts it on
the BM line without changing the VCG. The optional /GMRA parameter causes it to get
the GM from the righting-arm curve, but only when it is in equilibrium.

GHS - T HS #ki5, AL CG (H.) HE L, HBHAHR GMT fl GML fH. W
F CG 5 BM AL, MASEARNE VCG N FEE—1 CG, 5 BM k., nrbh
I IR ZE GMRA M 1 th4e15 H GM fH, (H R R T#-FHEPIRES
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STATUS - This command has many options and is frequently used. The recommended
form is STATUS GHS, which presents all the information that you would get from using
both STATUS and GHS, but in a more compact form since nothing is duplicated. The
rightmost column in the standard STATUS report shows Reference Point heights, which
you may not need, and in that case you can eliminate it by including the /NOREF
parameter. Alternatively you can get FSM in that column by including the /FSM
parameter.

STATUS i A AIRZIED, £ GHS HEHMFEIR G . HEHEHH STATUS GHS M4 E
X, EAMA A LR IR STATUS il GHS @& T A EE, XMEAM R LR, faif
STATUS 45 &4 47 /& Reference Point (&% 5) &E, X/MEARTREHAR], ATLLH
INOREF ¥t ). Lokt n] LS HU/FSM, &8 FSM (H BRI ES) (8 kAR
B,

There are 19 different categories of information that you can get from the STATUS
command. If you want a certain mixture of them, it is usually better to specify them all in
one STATUS command since the report will be more compact than if you give separate
STATUS commands. When multiple status reports are specified, the order in which they
are reported is fixed regardless of the order of the parameters.

STATUS 4 Al LLEIR 19 MAREZEAKE B B AREZE AT e HE, % RiFE
—/~ STATUS & HisE eiil, B ARG HH i STATUS M4 B %Kik, 14
m%’%ﬁ:*?&ilﬁ TS HIF an ey, i & e AT Fp 45 =2 ] 5E 1) o

LOAD (tanklist) STATUS TANKS - This produces a report that is similar to the
presentation in the Tanks screen of the Load Editor. It omits centers of gravity, but
includes Part descriptions, which are absent form STATUS reports. With petroleum
loads you can get gross and net volumes depending on temperature.

LOAD (tanklist) STATUS TANKS-A 4l %81 T Load Editor CRE#igmbEas) FIH
oA dl. kAN VT EOEE, HIA T Part GHfF) KA, @% STATUS #Htir
HOANTFAE SRR . ZESEECA M, AR IR 45 A S R B S A S A

LOAD STATUS FIXED - This report is similar to the presentation in the Weights screen
of the Load Editor.

LOAD STATUS FIXED-E 513k 5 2518l Load Editor (CE#igmtaas) FLm[E A EE{E E.

DISPLAY (tanklist) STATUS — This is the Condition Graphics report, which is a graphical
representation of the current status and is very effective when used immediately after
the STATUS command. In most cases you will want all tanks that have any loads in
them, or that are flooded, to be shown, and so the command would be,

DISPLAY (tanklist) STATUS-t: 44 ik Condition Graphics (%15 8) 4, KK
RANAWIRE, £ STATUS mid o tiEEREIE . KZHIGH T, HERFERRITEH
AR, T

DISPLAY (*) STATUS

By default you get plan and profile views. There are many other options that you can
read about in Help CG.

BRI R 2 SR T AR, B LS RE S, WhE CG .
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Deadweight L EE

There are two ways to get a deadweight report through the STATUS command.
I STATUS din @A WAt 5 it R E &

The STATUS DW report includes a Deadweight Status line showing the difference
between total displacement and total light ship. It always includes the displacement at
the current waterplane.

STATUS DW R 5 E SH/KEMTMEE 2 Z, REIEEE URI/KLHHEKE

The STATUS /DEADWEIGHT report shows Deadweight Loaded, which is simply the
sum of added weight items and tank loads above light ship. You can get this report
without the displacement information:

STATUS /DEADWEIGHT #45 7~ Deadweight Loaded (E#i#iEE) , XA HEHZ
PR E R AR E A S R A E R M AR, AR R A N AT LA g R K
{%‘A%\7 ﬁéﬁu?:

STATUS WEIGHT /DEADWEIGHT
More on the Structure of Commands YRAN B Gt

As we get into writing more extensive run files, it will be helpful to revisit the topic of
command structure and to carry it farther. Let's look at two examples:

TEGR S BIARHIBAT XA AT, B ar S M 28RN T2 AR A . wEWT
PN 1

ADD "Crew and effects”,12.34,45.0f£, 0.0, 15.5
LOAD (FO*) STATUS /ULLAGE /VOLUME:BB

The primary parameters appear immediately after the command name, and sometimes
their order is important. If the first parameter is optional, it is enclosed in parentheses to
make sure that the program has no trouble determining whether or not it is present.
FEZHBEWEML LG NI, ANSEF 2R F EEN . 4% N SHE TR,
ARG S HFE S FERER, FT RPN S

After the primary parameters there may be “slash” parameters that are almost always
optional and have no particular order requirement.

TZHZ G IS HOE LB, BONIX S8 2508 T 1Y HLACA Rk BRI 225K

A parameter might have one or more sub-parameters. In the example above, BB is a
sub-parameter.

HAIZHATReA — AN EEZA T2 £ EHEF+, BB RT3,

As you can see in the above examples, parameters are often numbers. Sometimes they
are strings of characters enclosed in quotation marks. And sometimes they are
keywords.
DL Bl B 2R, S8R 28, BEAN RG] SHERNF/EH, A
IS
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When a command line ends in either a comma or a semicolon, it is considered to be
incomplete and the next line is appended to it. For example,

Air AT HE R IE S B S, AR SATH T — AT RS PAT I Ao Bl

ADD "Deck cargo”,0.23 @ 20f,
0.67 @ 10f,
0.67 @ 8f,
0.0, 17.5

This is considered to be all one command. You can do the opposite also: More than one
command can go on one line when you separate the commands with the “vertical bar”
character “|”. For an example, see the next section.

FiRAEAEE AN AR, MR ATDIE “Rk KR, RS W EITF.
Light Ship Weight ZfiE&

If you know the light ship weight and its center of gravity, use the WEIGHT command to
enter this information:

IR FE S AT E M E L, 84 M WEIGHT fr & A E S

DELETE ALL WEIGHTS
WEIGHT = weight, lcg, tcg, vcg

The reason for the DELETE ALL WEIGHTS is to make sure you do not have any added
fixed weights in effect. Normally you would give the WEIGHT command before any ADD
commands (see the next section), so the DELETE command here would not be
necessary. You see, the WEIGHT command actually sets the total Fixed Weight
including all ADDed weights that might be present. It does that by setting the Light Ship
weight to the difference.

i DELETE ALL WEIGHTS fir 428 T # R & A b2 B2 W50 . 85 & R
WEIGHT 74 MAE ADD fir4 (W TRHET) ZHl, FridX sl o ®iir DELETE 4.
SEfr b WEIGHT 4 52hr B2 % B & Fixed Weight (FlfAEE) , HrhbmEalde
i) ADDed (H#0) HEfE, XFERCER) Lightship HESH AR,

Another way to get a light ship weight is to derive it from a given waterplane: Set up the
waterplane, then solve for the required light ship at that waterplane. Here is an
example/exercise:

BT EE R S — M7 R R YE245 E K LRI . BB /KRR, SRAFIZKEE T 12 i
. .

HEEL=0 | TRIM=la | DRAFT=5.5
VCG=6.5

SOLVE WEIGHT, LCG, TCG
STATUS
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After setting up the waterplane we specified the VCG, then solved for the displacement
weight, LCG and TCG to make the weights equal the buoyancy and the centers be in
alignment perpendicular to the waterplane. It does that by changing the Light Ship
weight, preserving all other weights that may be present.

WHEKLMZJGE X VCG, ARJERAKE, LCG M TCG, fFHEESETIES), HD
M T K. X FENE Lightship &, B/RprA A EE.

If you try this with a nonzero trim as in the example above, you will find that the LCG
does not exactly equal the LCB. Why is that?

WRTE ERFFHInNAGIE, H4 LCG HiA%ET LCB, JRIFZMA4?
Adding Other Fixed Weights 3 in3ft @& =&

The ADD command is used to add either point loads or distributed fixed weights. An
example is in the section above on the structure of commands. You can change an
ADDed weight by repeating the command with the same description. Also the weight of
an ADDed weight item can be adjusted relative to the declared /MAX value with the
LOAD command. These weight items can be deleted with the DELETE WEIGHT
command.

fi ADD i &8s ok & B S 0 EAEE, £ LIS ES a7 LS
%, A[iEiE ADDed AH[EFHR EE KB ERE. LA LI Load 4 H 2 B/MAX H
) ADDed E& [/ thE . @YX E &4 LA DELETE WEIGHT &K .

Finding Equilibrium RA&F45

Suppose you have your light ship and then you change the load configuration. Now you
want to see how the draft, trim and heel have responded and to get some hydrostatic
properties. Simply issue the SOLVE command without parameters, then use any of
thecommands discussed above under Hydrostatic Properties.

R CE TP EE, T SCEEIRE . T Mz K . GRS 5 /2 G 4] 22 4 B AT
BHEKIIIRE . MAATSET SOLVE 4, 285 Wt Hydrostatic Properties (i
IKFTD) RRPE A A R A

Load Editor and LEw 334t a8 fldmig a8 i 0

The LOAD command addresses the loading of tanks (or produces a report of tank loads
as we saw with the LOAD STATUS command). Instead of LOAD (tanklist) = value, you
can say LOAD (tanklist) EDIT, in which case you bring up a spreadsheet-like interactive
tool called the Load Editor or LE.

LOAD 4 T3 # it = (LOAD STATUS &AM EHHME) - XEAH
LOAD(Mi = 4)=H M 2k, A LOAD (fiZ= %) EDIT méiEal, EMIEMEL LOAD
EDIT (R # g 45) 1 LE SR H .

There are two versionsof the Load Editor: LE and LEw. LEw is the more advanced
version and gives you “loads” of options. If LEw is installed on your computer, that is
what you get with the LOAD EDIT command. If not, you get the “bare bones” version
that is still fully capable of editing loads, both in tanks and your added weights.
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HWiFh Load Editor CE#EigmiEse) R LE Al Lew. H LEW & 55l0 bR AR5 2 0%
T, WRIFENL O %% LEw, 1] CLH LOAD EDIT 4 . WA 2eds, A mARhc s
WSS, RSN EEREADRE.

Inclining iFHALK:

Setting up for an inclining calculation is much like the setup we did for the light ship
solving earlier. Of course in that case we somehow knew the VCG. In the inclining
calculation we're trying to find the VCG as well as light ship weight and the other
components of its CG. However, setting up the waterplane, setting any tank loads and
other loads (such as inclining weights that are aboard and not to be included in light
ship) is all the same. No doubt the DRAFT command will be more elaborate — more like
what we saw earlier when the DRAFT command was first introduced: listing several
drafts taken at different locations, and expecting it to result in some deflection.

BB BRI TR AT IR A S A R E . SR, AR VCG. EMiRbA% T
Brh, K VCG MR E EAIE O . BEEKLI . MR AR R (IR ED .
Z5ER, DRAFT (IZ7K) fin 7 EHINTEA-R e i s — e 2R DRAFT 4 5t
HALEIZK, 3T K.

Having done all that, the final step is to use the GMTMMT command, which takes as a
parameter the GM moment. This is the slope of the righting moment curve that you
derive during the inclining experiment.

LA EPIRE, BE— PR KE GMTMMT w4, RTS8 GM MM, Xk
TR A A A 812 T R

The easy way to do the inclining calculations is to use the Incline wizard. You will find it
in the Light Ship category within the Wizard menu.

AR I T 5 e AT A 5 T2 Incline wizard (Hi&HAIS) o £ Wizard (JA]5) EH
Light Ship 2 B -

About Wizards TS

Several “wizards” are provided with GHS. They are software extensions that make use
of GHS to perform specific tasks. If you have used or attempted to use wizards in other
software environments, you will find that GHS wizards are a little different. Rather than
leading you through a linear sequence of steps, the GHS wizards present an interface
that helps you establish the parameters of your problem, then goes ahead and
generates the solution, complete with a report in many cases. Also, GHS wizards
usually save your inputs so that you never have to redo things that you are not
changing. Some of the more elaborate wizards write run files and launch separate
sessions of GHS.

GHS #2fit 1 “wizard ([5) 7 ik, FIH GHS HIEAIT I RARSAT R IRAEST . AR
HHABAFRIA T, AR GHS [FFIE A XA . AFETHKL AR,

GHS et T /EF 1w, R mEmA REKSE, BT, AR %, Tk
. 47, GHS [AF@EH ] R FRANE, AHEERAANTESCLT, LA,

FEE NSRRI R 0] PLg 51847 3, B3 GHS MALE M.
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All wizards are designed to be self-explanatory. All necessary documentation is built in,
or at least that is the intention. There are no manuals or separate documents for
wizards.

PR RSBt e—H T8, A RESCHRC N E, BB AN RN SR A3RIET
Tk B B RS B S A

If you open a wizard file in a text viewer, you will see that it is actually a Run File. Some
wizards use coded files that are not viewable because the programming in them is
complex and we do not want to have to support versions that users have modified.
However, you are free to write your own wizards for your own use or even to share with
others. All that is needed is some experience using macros, variables and templates
(see the TEMPLATE command).

M SCARKERFT I 19 T 50, wT BUR LA S H S22 Run File GE173XXF) o Fodkm S0
et AT HAREFT T, RBECAREF RSB AR P 8o, B2, Hpa]
PLE %I St S, EETIS5M N0, FrE X SET EAE macro (%) %
. BEMERF AL E (L TEMPLATE 4) B —E45% .

Some of the wizards that are distributed with GHS are updated frequently, and they may
require the latest versions of GHS. At www.ghsport.com/support/downloads.htm you will
find links to the latest wizards for downloading them.

HUE GHS M S HEHRANME, EHz2E0MSHEMBMMBRAR GHS. &
www.ghsport.com/support/downloads.htm A & #1175 T #5E4.

Most wizards involve more than one Run File. There may be one or more library Run
Files as well as the “WIZx” file. In any case, when you get the file package, copy all
files into your GHS program folder.

K 17 S-S E Run Files G247 30, A5 %04 library Run Files (JFESCH) AKX
“WIZX' SO A, BRI R SO, FRACHTA SR I ) GHS Sk,

User Variables and the SET Command FH PR EMKEH4S

User variables are similar to system variables. But rather than providing information
from inside the GHS program, they hold information that you put there by means of the
SET command. This doesn't sound useful until you see what the SET command can do.
With it you can perform arithmetic calculations. There are trig functions and many other
handy functions that you can use to prepare parameters for other commands.

P RERUT R AR BEARPZE, HPEEAE GHS R4, Ml SET
SR EHE XA E. ERAM SET frdE Xul, BERENEFEM, RAEXZ G746
TR . B AR R, = A R ORI A R 280R] DA Dy Fodth dr - (1 24

More on Limits and Stability Criteria YR 5T FR & 24 FIfa A

A

GHS does not provide preset stability criterion options. However, using the LIMIT
command, you can define a stability criterion to be considered when performing an
analysis. The proper set of Limit commands will address known regulations. But there
are possible variations and interpretations of the regulations that are left up to the user's
discretion.
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GHS WA Tk LS. HAT LU LIMIT 54, fERIE S My 8 SRR AT
AR Limit a0 O BYE . X TAE R ER AR, GHS Wy 4% 5 i i i
B R

Basically, the Limits are about the righting-arm curve, the heeling arm curve and the
residual righting arm curve, which is the difference between the first two curves. They
apply to various aspects of these curves, establishing metrics that relate to stability and
safety. There are several types of Limits, and each type is designed to examine a
certain quantity such as area or range of heel angles. In most cases it is intervals

between significant heel angles that are of interest. The GHS keywords for some of the
significant angles are:

Api b, Limit (BREFME) SR8 8 dhd . BB 2o A 42 nl 52 00 B il 26 4 5K
Horh A2 02 78 45 5 4Pk & AR . Limit (BRE 5640 ia F T #i 22 i) +5 A J7 1
QU K APEA 22 2 fdabs. A LR Limits (BR7E M) B, ARt H TRz E
—RePE, BN a5 ) AR IR G B A . FERE B OL T, Limit (BRE %) 3 A
JE R AU A )RR A B, I S B AR AU ] OSBRI

EQU — angle of stable equilibrium;
EQU — Fath-T 1 £

RAO — angle of the "second intercept" or unstable equilibrium;
RAO - il kA

FLD — angle of downflooding;
FLD - /KA

MAX — angle at maximum righting arm;

MAX — i KE R 1

ROLL — angle after rolling to windward;
ROLL — %5

DI — angle of deck immersion.
DI — HIHRR B

For the complete list, see Help Limit.
SEH %32 W, Help Limit (Limit 55 B2 5

The types of Limits are,

Limits FIFP24 -

¢ Angle limits — these apply directly to significant angle ranges or values.
* Angle limits —5& X 170 [ A 51

¢ Area and Area Ratio — these require some minimum area or ratio of areas.
* Area and Area Ratio — [F15 718 f/NEAR 8 E TR L ;
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e Arm, Arm Ratio and Arm Rise limits — these look at righting arm levels at certain
angles.

« Arm, Arm Ratio and Arm Rise limits — K% 75 Kk il £ 15 [51 55 785 il 268

e Gm limits — these require minimum GM values.
*Gm limits -5/ GM 18

The RAH Command & EE H1EH4

This command produces the righting-arm curve in a particular load condition. It is
essential to almost all stability work. If you acceptthe defaults and simply issue the RA
command with no parameters, you will get a reasonable result. But if you have
established a stability criterion with Limit commands, you will need to include the /LIM
parameter:

b i AR R B 2 BN R Rl 2 ) 2, X R ﬁ&i‘%fﬁ#zez\TT/'\B@o AR AR
BRI KE, FRRENNTSER RA e, AR AR — NGRS R . (HE,
R e Limit & @50 7R, AL RA 4 vHT?%%‘&)jD)\/LIM ZHL

RA /LIM

There are two ways to specify the range of angles that the RA command will use. One
way is to list the angles on the command itself:

A PERITERSEE RA B 2 B A VG . — DM AS REAE:
RA 0, 5, ..., 60

A better way is to manipulate the ANGLES list. This list is held in the program's memory,
and is what the RA process uses when you do not give angles with the command.
Initially this listis 0, 5, ..., 60. Changing it involves the ANGLES command. For example,

—/NEIFRITE R ANGLE IR, A RRGAAEREF . Y RGEMERN, FH
RA A I 2x i FHIX L B . WIUG1E %)% 0,5... 60. T ANGLES 4 5 i At . 14
un:

ANGLES = 0, 2, ..., 10, 15, ..., 90

establishes the angles at 2-degree increments up to 10 degrees, then 5-degree
increments to 90 degrees.

AW EME 0-10 I & 2 FEAIFE, 10-90 R &F 5 (Al bE .

If you want the heel angles to progress to port instead of to the starboard side, use
negative angles. If you want the direction to go in whichever direction the vessel is
heeling initially, the commands would be,

R B AU ) A N SRR B AR A N, AT DA U A . W AEAR A an A A 5 B
R, 2T

SOLVE
ANGLES *
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This looks at the present heel angle and reverses the direction of the existing angles list
if necessary in order to make it go in that same direction.

XA A AT AR A 2 R, O DR O ORI AN T SRR U T RS — 2L A
SIS ] AT T SRR AU T T

It is important to know that RA normally starts the curve at the present heel angle. In
other words, the angles, whether given directly with the command or through the
ANGLES list, are relative to the heel angle at the time the RA command is issued. This
is useful if you want to start the curve at equilibrium:

HERGEEFE, RA HIZGEH A GITBE BRI a5 . #aihid, Joise it SR
Fl2 RA fird HAFIL 25 ANGLES 5113, RA fir 4 THE 00 A #0 AR4A =4 Hi A 0 A
JETFIRTHEL I

SOLVE | ANGLES *
RA

But if you want to start at zero heel, use a HEEL command before RA:
BRI EREMUT 45, IBA1E RA BT HEEL 74 7€ X:

SOLVE | ANGLES *
HEEL=0
RA

Normally the RA process performs CG shifts in slack tanks, which is the most realistic
way to represent the free surface effect. If you need to have it apply Free Surface
Moments instead, there are some FSM options:

WEGOLT, RA AT =34 CG #3), KRR -ME B il 2 i )
ESLhREE. WS A Free Surface Moments ([ HRHEMRIE) kEBR CG #3), W
L LL A LA FSM (R 1

e /FSM causes it to use the formal FSM (i.e. whatever FSM methods have been
assigned to the tanks);

e /FSM A4£4iH FSM (H R MEA)  (Bl: ANER=ELWMAH FSM 2 30 ;

e /TRUEFSM forces it to calculate true FSM for each tank regardless of the method
assignments;

e /TRUEFSM il g EARESLPr B M BT 15, ZBSGEIAEE FSM WIE X 74

o /EXTRAFSM allows the shifting of tank contents and in addition elevates the center
of gravity such that the initial GM is the same as would result from using the formal
FSM.

o /EXTRAFSM FVFAE = BB AL SN FSM T im B0 i B2, IXAEAI IR THE GM I, %)

7 GM MH{ESE FSM 171545 1) GM A .

When FSM is being applied, the report header preceding the RA table shows the FSM

application — showing exactly how the CG was changed. In the CG-shift mode, this is

not necessary, and only the Fixed-weight CG is shown in the header since the total CG
is variable.
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MM FSM B, fFER Tk RA RZ RIS FSM 58, BR7iE CG ZER AN .
7 CG Mo, XAV ER/RT, HA Fixed-weight (EAE &) CG E/RT7E
Frk, BINE) CG JERT AR,

If GM is involved in the Limits, the waterplane-derived GM will be used unless a GM
parameter appears. There are several possibilities here for which Help RA is the best
reference.

Wk Limits (FREZFAF) W GM, IR AR AR IR m A KR GM, ErAFEBL—14
GM 4. XBEAJIFMATREMIEN, &IFS% RAHelp FBISEH.

Several options are available for the graphs. The default option is to get the full set of
graphs, plotting righting arms or moments, area or energy, and flood point heights.
Normally the graphs include score lines at significant angles. These can be turned off
with /GRAPH:CLEAN, which is appropriate if the Limits are not of the sort that address
those angles.

EIEA JLAN I AT k. BONIETUE B ERER. RIS BN, MEE R, 12
PEREI AN K i . BEFOLN, BB NEEMELIZ, W LlEd GRAPH:CLEAN
KMl AR Limit (BRAE KA FXLEA TR, A AT LUE 2 5 X LL )i .

With Limits in effect, there is a choice as to how the Limit evaluations are to be shown.
Normally the margins are shown, as they are in the MAXVCG report. The
/ILIM:ATTAINED parameter will cause the attained values to be shown. When the
special-case area limit that requires two sequential limits is present (see Help LIMITS)
the /LIM:ATTAINED:COMBINE parameter will result in the best presentation.

fE Limit (BRZEZRA AEHT, A —Dlminr g FE a2 Limit (RE R THRER .
W BN RARL, WFE MAXVCG Rk R . ZHULIMATTAINED 1EH 2 B
FHATTEAE . SERPIRIEN T, 115 008 A A PR & SR PN IO HE 1 R BR 1 2% A4 7]
AEH (WL LIMITS HELP #5828, MZ%ILIM:ATTAINED:COMBINE 7] 75t e
INGE R

There are many additional features of the RA command, all of which are well-
documented in Help RAH.

RA fr 2 HIRZ MIINThRE, #8W]LAZ% RAH Help #E S H# .
Heeling Moments {5 755

GHS provides for heeling moments with the HMMT command. You can give a fixed
value or function, or have the heeling moment be derived from wind pressure, turning or
tank CG shifts.

GHS Ml HMMT i & e BRI, W8 CRBU Ry E E (i, B iR XU . ARG
fit= CG Rahit SR/ .

A heeling moment report is available from the HMMT REPORT command. It includes all
of the sources that go to make up the current heeling moment.

HMMT REPORT &4 sl il e i 25, et o BT re AR R b 0 4 1A T
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Wind Heeling R

In order to get heeling moments from wind pressure, the WIND command must precede
the HMMT command. Wind pressure can be given as a constant, as a profile depending
on height above the water, or as a speed in knots referenced to 10 meters above the
water with a standard profile implied.

N T ARYE KB TSR 5, WIND i & 0 Z07E HMMT i & 2 BiE Lo KUK AT B2 —A
DR EME, AT DURIE K 2 i B AR5, 3T DARFE K Zem A E 10m - (11
AT

In order to produce an adequate heeling moment from wind pressure, the geometric
model must include all elements of the superstructure and rig that are significant
contributors to the wind heeling moment.

N T ARYE WS A BT B MU 48, BRSO b 2R 2 Bl B R S UM SR8 36 XU 4
7R BOR R ) I A FR) 300

Two methods of extracting effective lateral plane areas for wind heeling are available: 1)
the traditional lateral plane projection where the area is the summation of the lateral
projection of all above-water components of all hull- and sail-class Parts; 2) the Band
method where areas are accumulated in horizontal bands starting at the waterplane and
going up to the highest element of the model.

A7 PR R BT 2 T 1o BR A VAT SRR 1) ARG SR AR, AR e
IKERTH DA AR 2SR E: 2) Band J5ik, MOKZRIE LA B4R oA KUK AR,
EL AR A i

The lateral plane method ignores lateral overlaps of Components. Therefore it tends to
yield unrealistically large lateral areas if the calculation is done at other than zero heel.
However a wind heeling moment based on the lateral plane at zero heel is an accepted
method and is prescribed in some regulations.

1o $5 52 77 4k 2 I ) R T O . PRIk, FERRAN N, AEAERS AT A SLbR
FIBCRAE . (BAEFREMUIRAS I, WU R AR 3 O 1 B2 AR U 50 S 3R 5k, 48
PG AN A TSR AU T4

The Band method is able to recognize overlaps in the lateral projections and produce
heeling moments that are more realistic at any heel angle. However it requires much
more calculating time and will significantly slow the righting-arm calculations when it is
in effect.

Band 57 B U0 0 v TR B3R, AT B TA N 2R ) R A B N S A
(H T SR TSN TR, HL 2 RS REAE T 1l 2008 I 2 835 J e k- B [

The command "HMMT WIND" causes the heeling moment to be based on the specified
wind pressure and lateral area. By default you get the lateral plane method. The
optional parameter for the Band method is "/BAND:w" where w, if present, specifies the
"width" of the bands (which of course are more like heights). The smaller the w value
the slower the calculations will be, and if too small it will run very slowly with no
significant improvement in accuracy.

“HMMT WIND” 2 tR 4 £ 58 SR AN [e] #5652 AR 7= AR R A g . 3% B BR D CK B AN )
PSR . YRR Band GERD 75, “/ BAND: w” . Hrirw g X
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Wl “wE” CARXEZEE « w EB/NMEREEBE, mR w EHRD, Barisfr
HESARH S, X RRREIIE RS KRR X .

A table and plot of wind pressure or speed as a function of height above the waterplane
is available from the WIND REPORT command.

WIND REPORT (&4 ) &AL oK e i LA b X A XU B2
Severe Wind and Rolling Calculations 3&RAIER A&

When wind and waves are on the beam, the ship will need to have enough righting
energy available to absorb the kinetic energy during a rebound from a severe roll
upwind of its steady-wind induced heel. GHS provides a mechanism for conveniently
arriving at the windward heel angle so that these energies can be compared in the
righting arm curve.

24 XFITR AR FHAE AT 170 07 ), A AE R 2 2 08 1 [0l 52 008 e B IR0 IR 1) F A 8 A A
RAEF Bkl GHS #R4E 7 —Rit 850k, LI TR XGRS RE A, JHERE
JVE 2P AT

With a heeling moment in effect, the equilibrium heel angle can be found simply by
issuing the SOLVE command (without parameters). Now if the magnitude of the initial
roll is known, the upwind heel angle can be set simply by giving the command,

EREBUIAERTS, LA ] SLOVE KR s (ANFERZSED KE-TifMm. W
ROFBHEAM, B AT LS I LU fa] 5 a2 oK B

HEEL = *-r, where ris the roll angle.

A more convenient way of specifying the roll angle is provided by the ROLL command.
For example,

S SRR A S TR (0 75 12902 FH ROLL fin 2. il

ROLL = 20
HEEL *-ROLL

does essentially the same thing, except that it conveniently moves the heelangle in the
direction opposite to the initial heel angle. Further, if the value of the Roll is not fixed, but
is to be calculated from the present condition according to the IMO rolling formula, then
the ROLL command can be given once in the form,

Apit, Ky RA BB, 6y R R CRURA BRL T R ¥ E S HTAR R A T 1) AR
K. H4h, BT Roll (BEREAD EARE, 1M ZEMRYE IMO BUVukaRE M 2 2 2457 T
SLEFTTHE, ROLL w41 UM T UbiH&.

ROLL IMO

and the actual roll value will be recalculated at the time it is used.

S B A P AR AR5 AS [ I 8] B ) 00 BT i 5

A typical sequence of commands to check the energy available to resist an IMO roll
would be:
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BT RS RZ AR IMO B2 M J1 A i 2

ROLL IMO

UNIT MT

WIND (PRESSURE) 0.0514 in current units (wt/length”2)
HMMT WIND /CONST

SOLVE

HEEL *-ROLL

RA /AREA

If an increase in the heeling moment (due to a gust of wind) occurs at the rolled angle, it
can be modeled by using a /GUST parameter on the HMMT command. The issuance of
the HEEL=*-ROLL command then automatically causes the heeling moment to be
multiplied by the gust factor from then on -- until another HMMT command is issued. For
example,

MERERE RS T (HT—FEXD , \TH HMMT @4 S 8IGUST & .
HEEL=*-ROLL x4 7] LA B3t ANFERETSZIE, BH 2 HAMT HMMT fy4 e XX #1i0:

HMMT WIND /CONST /GUST: 1.5

SOLVE

HEEL *-ROLL <- The gust factor takes effect after this.
RA /AREA

When using the MAXVCG process, the roll angle and gust factor are automatically
applied in the proper sequence. Thus,

FEAEH MAXVCG i RErf, R A7 AR XS ot B R i e B shig 1. R4,

ROLL IMO

WIND 53.4

HMMT WIND /CONST /GUST: 1.5
SOLVE MAXVCG

is all that is necessary.

FI T i & A e 221

Further, the MAXVCG command automatically recalculates the wind moments at each
new draft when they are based on the lateral plane. Hence,

A, MAXVCG fir 4 H 3 Bt EAEASH I KT IR 5, otk A AR A 0 1 ¢ 5
/\l+ﬁo A,

ROLIL IMO
HMMT WIND /CONST /GUST: 1.5
MAXVCG ...

produces maximum VCG curves for a stability criterion involving the ROLL angle.
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XA A ARAE R RS T S K VCG, Hh & 7 ROLL(BEHRE M)

If the ROLL keyword appears in the Limits, it actually refers to the heel angle arrived at
by *-ROLL. For example,

MY ROLL fr & HILAE Limits (FREZKAEA) , B4 SLbr 48 1Y 2 1 0 A 21 ik -
ROLL. #i#n:

LIMIT RESIDUAL RATIO FROM ROLL TO ABS 50 OR RAO > 1
LIMIT RESIDUAL RATIO FROM ROLL TO FLD OR RAO > 1

expresses the area comparison portion of the IMO criterion for severe wind and rolling.

R IMO Fa kSR AT HE R XU 5 RfE T AR EE

If the PRE angle keyword appears in the Limits, it refer to the heel angle which was
current immediately prior to *-ROLL. For example,

SRy PRE AEHBLE Limits (BRAEFRMEF) » AASLPs EHRH 2 NI 2]A*-ROLL
GINOYE SV B

LIMIT ANGLE FROM PRE TO ABS 16 OR 80%DIO > O

When you want to run the righting-arm curve either to port or starboard, depending on
the vessel's initial (non-wind) list, things get a little more complicated. The MAXVCG
process handles this automatically; but when you are doing an individual righting-arm
curve you have to make sure that certain commands are in the correct order. The
procedure is as follows.

RAERTRARTAE R R XD, R e fiRiE R A RZIs AT R B /B M4k, FIEE KA
REM . MAXVCG {ERfEEFEF A LLE S F k. (B2, ZaphussTnl 2 77 i,
i B RUE AT THRT R . SRR T

1. With the heeling moment off, solve for the equilibrium heel angle.

1. RMIRRMAAE, TR

2. Setthe ANGLES direction accordingly.
2. WEMMNMANGLES (Ffi) JilAl

3. Set the heeling moment.
3. WEMMHIE

4. Setthe HMMT direction according to the heel angle.
4. IRAERIA R EHMMT S [

5. Solve for the equilibrium heel (with steady wind).
5. PR (R XUED

6. Apply the roll.
6. IR A

7. Do the RA/LIM command.
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7. Z1TRA/ LIMfT 4

Here is an example.

AN

HMMT OFF
SOLVE
ANGLES *
HMMT WIND/CONST/GUST:1.5 /TRIMALLOW
HMMT *
SOLVE
HEEL=*-ROLL
RA /LIM

More about FSM RN FSM (B B E S5

The only way to prevent GHS from recalculating the centers of gravity in tanks is to
Freeze the tanks' contents: TYPE(*) FROZEN. However, you can have it temporarily
suspend the CG shifting during righting-arm curve calculations by including the /FSM
parameter with the RA command. That causes it to temporarily freeze the tanks and to
compensate by elevating the overall center of gravity according to a free surface
moment.

fH1E GHS EEIMHEMEE O — Tk E Freeze (545 8=, TYPE(*) FROZEN.
WATLIE RAIFSM 280N, A KRR T ihZ& i i hiks CG #3). XFEmlae
BN REE AR, ARYE B R AR TR AR O S FE

After we have decided what the total FSM number is in a given load condition, the next
thing is to decide when to freeze the tanks: 1) at zero heel and trim; 2) at zero heel and
equilibrium trim; 3) at equilibrium with the CG elevated; 4) at normal equilibrium; 5) at
equilibrium before or after wind heeling? Communicating your choice here is intended to
be a natural result of your preparation before the RA command.

R TH R TEN FSM CH BRI YRR J5, 3 F RZEMUN 2 Yo 75 i R 45 R =
D ERA YW 2) fERARN, HAHMEMH: 3 EFERE, CGTta: 4) 1
FHEPRAS: 5 FERMUEH Z AT 802 5 P AR ? 8 TR IR BONIETI 45 R, EIAT
RA i & A% 8 FSM J7 2UR v & TAF .

Finally, we have to decide in which direction to move the CG. If it is elevated at some
angle other than equilibrium it will change the angle of equilibrium. Should it be elevated
at the same heel and trim at which the tanks are frozen? This can make a substantial
difference in the stability results. Generally if you do your equilibrium solving using the
form,

e, ¥ CG BT . WREFAF AT, CG TP f . 4
TERE RGNS, CG Jy [ AR BTy 1) A R 0 2 33X (] RS A 1tk - B8 RS AR K
— ROk, AR, WS,

SOLVE /FSM:UPRIGHT
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things will work out in a reasonable way with the CG elevation being done at zero heel.
XFEAE RN AR e 5 B 7 U0 CG.

If you want to use FSM rather then CG shifts in a Severe Wind and Rolling calculation, it
gets a little more complicated than what was shown in the previous section. There are
some choices to make about when and how to apply the FSM. Here is the
recommended sequence:

AR R E I N FSM (H R BERD A S CG Fm, BattEtar
HPFRFE IR 2. KT IEFEMEFEFZH FSM (B BB EE) , @27
R

ROLL IMO /FSM

HMMT OFF

SOLVE /FSM:UPRIGHT
ANGLES *

HMMT WIND ...

HMMT *

SOLVE /FSM:UPRIGHT
HEEL *-ROLL

RA /LIM /FSM

An Intact Stability Exercise 5884

Find out whether FV.GF complies with these intact criteria (described more fully on the
following pages):

Btz FV.GF & i 2 4 R e A tE 2R Rl e tiiiid)

o 46 CFR 170.173, Paragraph B (Vessels of Unusual Proportion and Form)
* 46 CFR 170. 173, Paragraph B C(AE# MU AT

o 46 CFR 170.170(GM Weather Criterion)
* 46 CFR 170.170 (GM RS f#E)

° IMO Severe Wind and Roll
. IMO S % 17 1

Assume the following i & 11

Light Ship Zfi & &

156.0 Long Tons at 0.56f, 0, 10.56

(1) "ER VENTS" 22.8f, 7.0s, 15.0 /SYM
(2) "PORT CABIN DOOR" 10.0f, 9.0p, 14.0 /TIGHT
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(3) "STBD CABIN DOOR" 5.0a, 9.0s, 14.0 /TIGHT

Load sequence: CEHIMRAE)
Fixed loads [# {4 5 5 fif 48 e 4K Tank loads 4 i\ % #4:
(changes only) CFEEIE)

Departure Z5k:
Crewgeffects 2.0, 25f, 0, 25.0 WT1*0.95
Stores 12.0, 14f, 0, 15.0 WT2*0.95

Net on deck 5.0, 20a, 0, 13.0 WT3*0.95
FODAY*0.95

LUBE.S0.95
HYDR.PO.95
Fw*x 0.98

HOLD* 0.0

Arrival at fishing grounds %3k /a3

Stores 8.0, 14f, 0, 15.0 WT1*0.05
LUBE.S0.66

HYDR.PO.66
Fw* 0.66

Departing fishing grounds — good catch 3 & #a 37— %

MEEH WT2*0.05

Stores 4.0, 14f, 0, 15.0 LUBE.S0.33
HYDR.PO.33
Fw* 0.33
HOLD* 1.0

Depart fishing grounds — no catch 3 By 37 4 2 67
fit 2 holds empty

Arrival — good catch ix#s— e H

Stores 0.2, 14f, 0, 15.0 WT3*0.05
LUBE.S0.10
HYDR.P0.10
Fw* 0.10
HOLD* 1.0

Arrival — no catch FiJk & 5 77 17 i 4. holds empty
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Intact Stability Exercise specification, continued 55 fath: 4. >], %45

The CFR 170.173 criterion requires several Limit commands. See the highlighted
portion of the regulation text. Reference HELP LIMIT for the Limit commands. This
criterion is easily addressed with a simple RA /LIM starting from upright heel.

CFR170.173 #u 7 & 2 JLA Limit (REFM) , s = . Limit (fRE
%) 2% HELP LIMITGERBIZEH) . X ANE AT BLTE . H RAILIM 74, MIEEFFH G
P

The CFR 170.170 weather criterion appears to have been formulated as a
simplification of a criterion that limits the angle of wind heeling by requiring a
minimum GM. There is a discussion of this in the GHS User Bulletin WEATHER.
HTM, which is on ghsport.com. A way to address the criterion is presented there,
but it does not meet the "letter of the law". Therefore it is recommended that the
C170170 macro library be used. Here are the steps (after setting up the load
condition):

CFR170.170 RAMG#E, 2R GM /M, RUBIE T B A e i a2 i B v 22 3Gt
HARE. £ www.ghsport.com MG 7 % F GHS User Bulletin WEATHER.HTM [#]
Pt ESGZMTE AT T, HEARTE “BEIER” %3, Frbl GHS
C170170 HH FEh 2 . BIRINT (FERE TOLE B JE) -

RUN C170170.LIB /CALL
SET P=0.005
.170_170

For all three criteria,

XTI X =AM HE R

Calculations to be performed using CG shifts.

i/ CG 1Ty kAT iH 5

Report to include subtitles, Status with GM & Critical Point heights and righting arm
data with evaluation of each stability criterion with graphs.

WA RS ERRE . GM AN SCHE m s A S LS A AR MR HE R [0 08 2%

Use P=0.005 for the purpose of 170.170.
i H] P =0.005  H &y 1 iH5 170.170 #rifE.

Do not include Reference Point data in output.
AR LR ESE RE R

Questions:

i) /2 «

Do the results indicate the vessel meets all three criteria?

25 RRIIZ I A PTAIX =AM PR ey ?

95/130



GHS Training Book Creative Systems, Inc.
Standard Course Rev. 8/2021 www.ghsport.com

2. Do you suspect any error with input information?

2. X NEHE R BAAA B ?
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§ 170.173 Criterion for vessels of unusual proportion and form. & #H i fif 1
170.173

(@)

(@)

(1)
(1)
(2)
(2)

(b)
(b)

(1)
(1)

(2)

(2)
(3)

3)
(4)

(4)
(5)

(5)

(6)

(6)

If required by the Coast Guard Marine Safety Center or the ABS, each
mechanically powered vessel less than 328 feet (100 meters) LLL, other than a
tugboat or towboat, must be shown by design calculations to comply with—
RIEABSH;Coast Guard Marine Safety Center#sk, xIF/NTF 328 ZER (100m)
KA (BRIEATATRHENTER SN A B I, FRim e i T 2K

Paragraph (b) or (c) of this section if the maximum righting arm occurs atan
angle of heel less than or equal to 30 degrees; or

Buk (D) (c), mARE/ERAMNTEET 30 &,

Paragraph (b) of this section if the maximum righting arm occurs at an angle of
heel greater than 30 degrees.

Bk (b), mAREEIEREMAKT 30 K.

Each vessel must have—

I SR A 2

An initial metacentric height (GM) of at least 0.49 feet (0.15 meters);
VIRt (GM) RA/NT 0.49 feet (0.15m) ;.

A righting arm (GZ) of at least 0.66 feet (0.20 meters) at an angle of heel equal
to or greater than 30 degrees;

FEAA KT 80EE T 30 FERT & B E (GZ) MNAVINT 0.66 feet (0.2m) ;

A maximum righting arm that occurs at an angle of heel not less than 25
degrees;

NS REMANT 25

An area under each righting arm curve of at least 10.3 foot-degrees (3.15
meter-degrees) up to an angle of heel of 30 degrees;

P f & 30 2 [A) Bl &2 1 T AN AN/ Ffoot-degrees (3.15 meter-degrees);

An area under each righting arm curve of at least 16.9 foot-degrees (5.15
meter-degrees) up to an angle of heel of 40 degrees or the downflooding angle,
whichever is less; and

T R 40 FEEREBEK A, BUNE Z DA e 2B AR AN T 16.9

foot-degrees (5.15 meter-degrees).

An area under each righting arm curve between the angles of 30 degrees and
40 degrees, or between 30 degrees and the downflooding angle if this angle is
less than 40 degrees, of not less than 5.6 foot-degrees (1.72 meter-degrees).

FEREIA 30 BEF] 40 L AEL 30 BERBEKA (WURBEKA/NT 40 B2 Z[A][H]
2 77 M2 R AR N AN T 5.6 foot-degrees (1.72 meter-degrees).
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(c) Each vessel must have—
(c) FTARRAT AL

(1) An initial metacentric height (GM) of at least 0.49 feet (0.15 meters);

(1) VIR R AN T 0.49 feet (0.15 meters);

(2) A maximum righting arm that occurs at an angle of heel not less than 15
degrees;An area under each righting armcurve of at least 16.9 foot-degrees
(5.15 meter-degrees) up to an angle of heel of 40 degrees or the downflooding
angle, whichever is less;

(2) K IEIE ) P R N AN T 15 B2 T A BRI 40 T EE KA

(BUNED) NAVNT 16.9 foot-degrees (5.15 meter-degrees).

(4) An area under each righting arm curve between the angles of 30 degrees and
40 degrees, or between 30 degrees and the downflooding angle if this angle is
less than 40 degrees, of not less than 5.6 foot-degrees (1.72 meter-degrees);
and

(4) fEREMIM 30 B 40 B2 (aEE 30 S KA ClnSdtk A/ T 40 B 2
) [0 52 778 1 28 R i T AR R AS /N T 5.6 foot-degrees (1.72 meter-degrees);

(5 An area under each righting arm curve up to the angle of maximum righting arm
of not less than the area determined by the following equation:

(5) Vi SRR IR ) 2 1) 8] A2 R TETARAS /N T R A 3 QT A -

A=10.3+0.187 (30 - Y) foot-degrees
A=3.15+0.057 (30 - Y) meter-degrees
where—J

A=area in foot-degrees (meter-degrees).
A=THIFH, Hififoot-degrees (meter-degrees)

Y=angle of maximum righting arm, degrees.
Y= KIal 5 N [, Ffizdegrees
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46 CFR 170.170 Weather Criterion 46CFR 170.170 RS i

§ 170.170 Calculations required.
§ 170.170 5 R

(a) Each vessel must be shown be design calculations to have a metacentric height
(GM) that is equal to or greater than the following in each condition of loading and
operation:

(@) ArAEMIFE RS RYIRREEE (GM) , HEEER T FGMFTE K T4F W ~E:
GM > PAH / (W tan(T))
Where — Hr;

P=0.005+(L/14,200)?tons/ft?or 0.055+(L/1309)’metric tons/m2. . . for ocean service,
Great Lakes winter service, or service on exposed waters.

P=0.005+(L/14,200)2tons/ft?or 0.055+(L/1309)2t/m2. . JF*HmyEffiX . T ARWIAZ=/IX
TCIE KA X o

P=0.0033+(L/14,200)tons/ft?°or 0.036+(L/1309)%t/m?. . . for Great Lakes summer
service, or service on partially protected waters.

P=0.0033+(L/14,200)2tons/ft2or 0.036+(L/1309)2t/m2. . At¥f T AW B Z= i X A% 55 20 ik iz
I o

P=0.0025+(L/14,200)?tons/ft?or 0.028+(L/1309)%t/m?. . . for service on protected waters.
P=0.0025+(L/14,200)?tons/ft?or 0.028+(L/1309)2t/m?2. . .t X} 18 i it [X.

L=LBP in feet (meters).
L=LBP LA LK) A HAT

A=projected lateral area in square feet (square meters) of the portion of the vessel and
deck cargo above the waterline.

A =M FRARCBR Ze i A B BRI, AP CPIKD .

H=the vertical distance in feet (meters) from the center of A to the center of the
underwater lateral area or approximately to the one-half draft point.

H= ARG K E T DA R AR LBl 2 — Ik mi e, AAseR CK

W=displacement in long (metric) tons.
W=HEKE, A (AR
T=either:

T=LL P EZ—:

(1) the lesser of either 14 degrees heel or the angle of heel in degrees at which one
half the freeboard to the deck edge in immersed; or

(1) BT 14 EEGE TRRERRRIELSG —nZ — M
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(2)
(2)

for a sailing vessel, T = the lesser of either 14 degrees or the angle of heel in
degrees to the deck edge.

SFTILARE, T =R/ T 14 B S 1 02 AR 202 % AR

The deck edge is to be taken as the intersection of the sideshell and the uppermost
continuous deck below which the sideshell is weathertight.

PR A0 25 IS RN 0] A1 650 R g 8 T 58 FR AR A2 Ak

(b)
(b)

(€)

()

(1)
(1)

(2)

(2)
(d)

(d)

If approved by the Coast Guard Marine Safety Center or the ABS, a larger value of
T may be used for a vessel with a discontinuous weather deck or abnormal sheer.

# 4 Coast Guard Marine Safety Centers{ABSIA 1], FEIELEFE K B EE HE 5 A
R AT R T -

When doing the calculations required by paragraph (a) of this section for sailing
vessel or auxiliary sailing vessel, the vessel must be assumed —

TSR R BE () HE T EORI WU ECE BN, N EOE:

To be under bare poles; or

ANFRIPL; B

If the vessel has no auxiliary propulsion, to have storm sales set and trimmed
flat.

URSR NS ARTC R BhHE R B, SC B A A B A A

The criterion specified in this section is generally limited in application to flush
deck, mechanically powered vessels of ordinary proportions and form that carry
cargo below the main deck. On other types of vessels, the Coast Guard Marine
Safety Center or the ABS requires calculations in addition to those in paragraph
(a) of this section. On a mechanically powered vessel under 328 feet (100 meters)
in length, other than a tugboat or a towboat, the requirements of 8170.173 are
applied

FEAR T RIS B HEE 38 T 48 TR, W BN ) S B2 BAE 1 AR AT B A
ST HABAEAA, Coast Guard Marine Safety CenterflIABSE R TATTEIE (a)

VNS X TAE 328 TER (100 KD PANA SN IR, BRIGATFITIHERT, S
/£8170.173 K.
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Severe wind and rolling criterion (weather criterion) < %/ ik

3.2.1 Assumptions
3.2.1 i

The ability of a ship to withstand the combined effects of beam wind and rolling is to be
demonstrated for each standard condition of loading, with reference to Fig 1 as follows:

AR 22 3k L oL T s M i i XA M L RE R R IR R RE 0, 2% 1, Wk o

the ship is subjected to a steady wind pressure acting perpendicular to the ship's
centreline which results in a steady wind heeling lever (wl);

PR ARG 24 32 18 RS 3 ELAE A T ARGy, A E E KBS (wl)

from the resultant angle of equilibrium (60), the ship is assumed to roll owing to
wave action to an angle of roll (61) to windward;

M RS R (80D 5 ABUE M ARER A3 XA AR F T (81D

the ship is then subjected to a gust wind pressure which results in a gust wind
heeling lever (w2);

PR 32 21 B RURUS 7 A2 B RURUBLA B (w2)

free surface effects, as described in [4], are to be accounted for in the standard
conditions of loading as set out in Ch 3, App 2, [1.2].

B R e R, dn[4ltiE, B HRIEECh 3, App 2, [1.2]F HEA B .

Figure 1 : Severe wind and rolling’< 4 i ik

GZ

Lever

6o 6
Angle of heel

3.2.2 Criteria
3.2.2 v
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Under the assumptions of [3.2.1], the following criteria are to be complied with:
FE[3.2 )AL T i v

* the area "b" is to be equal to or greater than area "a", where:

° E‘%D “b” j(ﬂ::éﬂ:ﬁ ]:] (13 ” s /\E':]

a: Area above the GZ curve and below w2, between B8R and the intersection of w2 with
the GZ curve

a: GZHMiZ&kz L5w2 2 , MWAEOREW2 5GZHIZAZ mAb 8 i AR .

b : Area above the heeling lever w2 and below the GZ curve, between the intersection
of w2 with the GZ curve and 02.

b: KM fEwW2 2 F5GZIMZ&L 2 T, Mw2 5GZHHZRAS mab 202 Fiy FEl AR

* the angle of heel under action of steady wind (80) is to be limited to 16° or 80% of
the angle of deck edge immersion, whichever is less.

o (EIEEXUSAER R AR EE(80)/ N T HISE T 16° B IR IE 80%Ff FEAL,  H/N
Ho

3.2.3 Heeling levers
3.2.3 MM 71

The wind heeling levers wl and w2, in m, referred to in [3.2.2], are constant values at all
angles of inclination and are to be calculated as follows:

AWl Fiw2, Plmoyshr, Z%[3.2.2], =R IrE AR R EEE, R
2%[3.2.2], WHUEwL fw2, FArm, ETHEERH T XUSES, HEIENT:

5 —  PAZ

W 1000gA
and A

by, = 1,50y,
where: H .

P : 504 N/m2 for unrestricted navigation notation. The value of P used for ships with
restricted navigation notation may be reduced subject to the approval of the Society;

P: 504 N/m2 HFLMRALX . P{ELEFEHLIHIHEAE T HRIE W X 1 BLE 4870 ;

A Projected lateral area in m2, of the portion of the ship and deck cargo above the
waterline;

A AR SRR DL EM A B mAl, #Aim2.

Z . Vertical distance in m, from the centre of A to the centre of the underwater lateral
area orapproximately to a point at one half the draught;

Z : AT 2K E T DR AR L B T — KA S LR, FRAIm.
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A: Displacementin t;

A HEKE, BAL
g = 9,81 m/s2.

3.2.4 Angles of heel
3.2.4 EMHIfH

For the purpose of calculating the criteria of [3.2.2], the angles in Fig 1 are defined as
follows:

NS, 2. 2] i, B 1 RAE R X

80: Angle of heel, in degrees, under action of steady wind

00: fEE XL T REHif, AR

81: Angle of roll, in degress, to windward due to wave action, calculated as follows:

01: fEXIRIE M AR M, A, THE AT

= 109k X, X, 4/rs

o

82: Angle of downflooding (6f) in degrees, or 50° or 6¢ , whichever is less

02: #t/Kf (of) , 50 Foi#EOc, BUNE, FALE,

of: Angle of heel in degrees, at which openings in the hull, superstructures or
deckhouses whichcannot be closed weathertight immerse. In applying this criterion,
small openings throughwhich progressive flooding cannot take place need not be
considered as open;

of: MifA. LRI EI OGP B BRI BB, BANE. fErER
FABEZK BRI VA BEARAE T 1

Bc: Angle in degrees, of second intercept between wind heeling lever w2 and GZ

curves
Oc: MU 5GZIMM LRI 28 38 s AR IR A, BB B
6R =60 - 01

X1: Coefficient defined in Tab 1
X1: REoE Lk 1;

X2: Coefficient defined in Tab 2
X2: ZA0E Lk 2;

k: Coefficient equal to:

ki iR

k = 1,0 for a round-bilged ship having no bilge or bar keels

k=1,0 N HERBOM e i B 2 D
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k = 0,7 for a ship having sharp bilge
k=0,7 (AR

For a ship having no bilge keels, a bar keel or both, k is defined in Tab 3.

XA M B B 2 B B I A, KA LR 3.
r=0.73 +/-0.6 (OG)/T1

OG: Distance in m, between the centre of gravity and the waterline (positive if centre of
gravity is above the waterline, negative if it is below)

OG: HLFKLIMIE (HOEKE&mZ EOVIE, Z TR , Bham.

T1: Mean moulded draught in m, of the ship
T1: MEREFIALIZIK, HAim.

Factor defined in Tab 4.
E R 4 RE

Note 1: The angle of roll 81 for ships with anti-rolling devices is to be determined without
taking into account the operations of these devices.

TE 1 BCE B RRE R A AR RE 101 AN th AR B IR I L E I o

Note 2: The angle of roll 61 may be obtained, in lieu of the above formula, from model
tests or full scale measurements.

2 BREAeL W Bk AR, BAAL B D7 IR LUE .

The rolling period TR, in s, is calculated as follows:

FEREEHATR, HArs, THE AR T:
where: Hr.

The symbols in the tables and formula for the rolling periodare defined as follows:

R AT 5 A 2 UM 0 SORE A 01 T

LW : Length in m, of the ship at the waterline
LW K, FAim;

T1l: Mean moulded draughtin m, of the ship
T1: MHA-FIRNZIK, Bfim.

AK : Total overall area in m2 of bilge keels, or area of the lateral projection of the bar
keel, or sum of these areas, or area of the lateral projection of any hull
appendages generating added mass during ship roll

AK AU E B AR, SR R R B N BTN, B P A AN, B
R I 7 25 B I ot B PR M AR B A I ) B AR, A2 m2

GM : Metacentric height in m, corrected for free surface effect.
GM: HHWHIEIEERMyIRErES, $Aim.
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4 Effects of free surfaces of liquids intanks

4 FE 2 A B E VT

4.1 General

41 WA

4.1.1 For all loading conditions, the initial metacentric height and the righting lever
curve are to be corrected forthe effect of free surfaces of liquids in tanks.

411  PFrARETLON, YRRk &I S E i A R A S A B R 2 I

(A.749(18) 3.3 - SLF 41/18)

4.2
4.2

421

421

4.2.2

4.2.2

4.3
4.3

4.3.1

43.1

Consideration of free surface effects

SRR S

Free surface effects are to be considered whenever the filling level in a tank is
less than 98% of full condition. Free surface effects need not be considered
where a tank is nominally full, i.e. filling level is 98% or above. Free surface
effects for small tanks may be ignored under the condition in [4.9.1].

M WAR LN T 98% A IRASH FiE N B RS2 . Y Ae = B, A
BE 98%E E UL EI AT N B R s . fEU[4.9.1) L, B L2 /IME=
EREM AR

For ships having cargo tanks with a breadth greater than 60% of the ship’s
maximum beam, the free surfaceeffects when the tanks are filled at 98% or
above may not be neglected.

XFTHAARETE KT 60%MiTET, M= 98%m( L LI, B Wi il fe A
A LLBIE AN

Categories of tanks
fie s 387

Tanks which are taken into consideration when determining the free surface
correction may be one of two categories:

fit =5 2% 18 H BRI E IE R, 75& LR IR —.

Tanks with fixed filling level (e.g. liquid cargo, water ballast). The free surface
correction is to be defined for theactual filling level to be used in each tank.

e E Cn: Wt EREK o B HREE R SR B B .

Tanks with variable filling level (e.g. consumable liquids such as fuel oil, diesel ail,
and fresh water, and also liquidcargo and water ballast during liquid transfer
operations). Except as permitted in [4.5.1] and [4.6.1], the freesurface correction is
to be the maximum value attainable among the filling limits envisaged for each
tank, consistentwith any operating instructions.

fe s B A (JHAR, Wil Seah. oK, BARAT A BT A R #OKD o BR
[4.5.1]M1[4.6. 1, #Me= B Bl 2 IEEB R KME, S53REF IR 20
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4.4 Consumable liquids

4.4  THFESLBAR

4.4.1 In calculating the free surfaces effect in tanks containingconsumable liquids, it is
to be assumed that for eachtype of liquid at least one transverse pair or a single
centreline tank has a free surface and the tank or combinationof tanks taken
into account are to be those where the effect of free surface is the greatest.

441 FETFEHFEMAR B R, R RO NARCE DA R RN B
Hl 4 B RE B A B R B HIVRED, T e 25 RS A — NN B AR 4L ) F VR TR
M) £z K o

4.5 Water ballast tanks

45  E#EHM

45.1 Where water ballast tanks, including anti-rolling tanks and anti-heeling tanks,
are to be filled or discharged during the course of a voyage, the free surfaces
effect is to be calculated to take account of the most onerous transitory stage
relating to such operations.

451 HEEM (EFEHUEEAPUBBIAG D) ENTT R EEGBUE BOK N, H R
LI AU PN R AT

4.6 Liquid transfer operations

4.6 TR A R A

4.6.1 For ships engaged in liquid transfer operations, the free surface corrections at
any stage of the liquid transferoperations may be determined in accordance
with the filling level in each tank at the stage of the transfer operation.

4.6.1 XTI RBAARBEERRE, B R R &N W B0 R R B AR AT 2
1k

4.7 GMO and GZ curve corrections

47  GMO MGz &1k

4.7.1 The corrections to the initial metacentric height and to the righting lever curve
are to be addressed separately as indicated in [4.7.2] and [4.7.3].

4.7.1 IRtk E AR R T i AE IR AR T [4.7. 2] [4.7.3] 53 A 4H

4.7.2 In determining the correction to the initial metacentric height, the transverse
moments of inertia of the tanks are to be calculated at O degrees angle of heel
according to the categories indicated in [4.3.1].

4.7.2 fERERIRRYE R B IERS, HRIRBE AR R0y 0 tHE, SIR[4.3.1)e=
%ﬂo

4.7.3 The righting lever curve may be corrected by any of the following methods:

4.7.3 [ B2 R Ul DL MR R A TR 1E
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. Correction based on the actual moment of fluid transfer for each angle of heel
calculated; corrections may becalculated according to the categories indicated in

[4.3.1]
o FERAHEA FARYE B i sSe PR S AT B IE s B IEE NS5 (4.3.1) 3 ik
HA,

. Correction based on the moment of inertia, calculated at O degrees angle of heel,
modified at each angle ofheel calculated; corrections may be calculated according
to the categories indicated in [4.3.1]

o RIETHERES AU N RERZ L, BIEEREE0Y 0 RN EE; BLRETES
#[4.3.1] 5 Hi 2R

. Correction based on the summation of Mfs values for all tanks taken into
consideration, as specified in [4.8.1].

o RIEFERER B BRI TR S AT 2 I, Wn[4.8.1]5E X

4.7.4 Whichever method is selected for correcting the righting lever curve, only that
method is to be presented in the ship’s trim and stability booklet. However,
where an alternative method is described for use in manually calculated loading
conditions, an explanation of the differences which may be found in the results,
as well as an example correction for each alternative, are to be included.

474  TEWIEFFFIIEBIERE B L, MRS o A BRI . B LR
WFF AT AR B LOVB IEER, E AR Bon e ire, LR T Z IR
FE

4.10 Remainder of liquid
410  FIRWBIE

4.10.1 The usual remainder of liquids in the empty tanks need not be taken into
account in calculating the corrections, providing the total of such residual liquids
does not constitute a significant free surface effect. (A.749(18) ch 5)

4.10.1 J@H FMH IR RBAEAN TN B HRAIEIE, X5 R A B R I 00 .
Longitudinal Strength S\RE

Prerequisite to any Longitudinal Strength calculation is establishing a longitudinal weight
distribution for light ship and any other fixed weights aboard that extend over a
significant length. Weights from tank loads are distributed automatically. Both the
WEIGHT and the ADD commands will take multiple weight density curves in lieu of point
weights.

FETH BRI AT, 75 i E 2 M B B VR A B 0 A1 DL [ e R K B T [ B A . e
FRAWEE T LLE AT /M. WEIGHT 1 ADD iy & #8] LLE X2 Fh 8 5 440 % FE it
AN T

Getting a light-ship distributed weight curve to exactly match the known total light ship

weight and LCG is made easier by a feature where GHS scales its magnitudes and
shifts its locations to match the known values. For example,
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Hid GHS B EESBO MM EEN ERILE CHES, SFHNSHEE D4t
fid M AT E A LCG KBS INE S . Hlin:

WEIGHT 6.0 @97.57f,
14.0 @85.05f,
19.6 @85.04f,
22.8 @ 5.03f,
20.0 @ 5.03f,
21.2 @ 2.90a;
5.5 @ 12.0f,
3.3 @ 0.0
WEIGHT 2981.257, 48.419f, 0.000, 6.503

The first WEIGHT command establishes the light ship weight distribution, giving weights
in tons/meter at several locations. Note that there are actually two curves; the second
being separated from the first by a semicolon. The program automatically combines the
two curves.

> WEIGHT i & &5 M EE A, AR ENSRERRE, PAMOK, 2T
BRRXEC EAPFML: B R 5E A8, B s BaERE AL,

Each curve is a series of weight density numbers @ their corresponding locations. Note
that the curve goes from point-to-point. It is not a series of weight blocks. It is a series of
weight density points. If you need to input an existing weight curve that is in the form of
blocks, you will have to use two points for each block where the density values are the
block weights divided by the block lengths.

Bz R EEE A EHQMMAE. EEIA LSRN SRR, XA
RY|EBEHR, MEEEHEMA. RumA—HOeMEERAERML, TAGI ER
R EMAD RE X, EREENVEERUERDMAKE.

The locations in the example above are shown going from forward to aft. It is not
necessary that the points be given in that order, since the program sorts them into order
of ascending locations (fwd to aft). Discontinuities are best represented by two weight
densities at nearly the same location. If two points on the same curve are at the same
location, it is important that the one belonging to the forward segment come before the
one belonging to the aft segment. A good practice is to always give the point locations in
ascending order.

fE LTG5, AT KBTS BT R . SEhr AN bl 5 Iy HE S, RO
FRig AT 2 AL B AN CNE R o AL P fUE I PN JLTFEAE R
PENEEHERR, WRMWA SR —FM&R M EN, SEE AT E AR
H 2R PTEL, Sy B s dn A% RS R

The second WEIGHT command also sets the light ship weight and CG, but it does not
discard the distribution that has already been defined; rather it scales and shifts it as
necessary so that it has the required total weight and LCG. The same thing can be done
with SOLVE WEIGHT. For example, if you have drafts in a known load condition, you
can set up that condition, enter the light-ship weight curve, then give the command

108 /130



GHS Training Book Creative Systems, Inc.
Standard Course Rev. 8/2021 www.ghsport.com

"SOLVE WEIGHT, LCG" and it will scale and shift the existing light ship distribution as
necessary.

B A WEIGHT(E &) At E TS ERMEL, [HRAMERCE XHEESAME, 1
AR TR E R EE R AW EEM LCG, FFER, SOLVE WEIGHT CREHEE) Al
DIICRCE £ LCG. fl: DZEa Liinz/K, wEMHSR T, MATSHESMLE, $ur
4 “SOLVE WEIGHT, LCG” , #FaRiE R 2 iR MmE s A e S E &
GaiTs

The example above is very simple with only two curves. In real life distributed weight
curves are usually much more detailed, often involving several curves and many more
points.

R RO O T A M 2R AR T BB T ESERRIE AL, BRI AN A — R AR TR,
TR TR S e B RN R AR 2 R

If you need to go beyond bending moments and get stress and/or deflection, you will
need to provide section modulus and/or section moments of inertia as well. For this you
would use the SMOD command. Single values or curves can be specified. Section
moments of inertia can be given as well, either in place of section modulus (SMOD-=I/)
or in a ratio (SMOD=l/c) where section modulus is given as the moment of inertia
divided by the distance from neutral axis. Section moduli for both keel and deck stress
can be given. See HELP SMOD for details. If deflection is being calculated, and there is
no wave present, the resulting waterplane with deflection remains after the LS
calculation is complete. However any change you make in the waterplane after that will
remove the deflection.

IR ENEIE, B /g, /SRR A B e s iR . SMOD
LR UL T IR, R LOE SCRAS TR A DU it 2. 3 w] BLE SCHRITE A6 3 15
FH T 8 A T (SMOD=I/) 552 2 1) Th A% LU A (SMOD=I/c), e v i i A5 4 5 - e 3 13
RERCU R BB . AT DS E M RARCRT AR 0 B A K, TS 225 HELP SMOD (5Bl
B o rb AN, BICBIRIRES, LS CRREE) THESERUE, 15 H KT
s/t (HZ )5 SCRAE K LTS8, K B s I/ d .

You can provide shear and bending moment limits by means of the LSLIM command.
The limits themselves and also how the results compare to the limits will be shown in
the reports.

AL LSLIM 45 SCYRFI BRI 7, o G VR S 5 VP 0 L
4R

If a wave profile is to be included in the LS calculation, issue the WAVE command also.
Remember that a Condition Graphic at this point (after a SOLVE) will help to verify that
the wave has been set up as expected.

WIE LS CRMBRE) 5 e K, I WAVE 4. i#i2{E, Condition Graphic (T
SIS TER M2 5 v BRAZ IR 2 T T i A &/ H

After providing this information, simply issue the LS command to get a table of the LS
results including shear, bending moment and optionally deflection. There are some
options about what is to be included in the table. One of the options is to show the
results only at specified frame locations. A special Frame File provides frame names
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and locations. See the HELP LS for more information about the options and about
preparing the Frame File.

ERBER A, REPIT LS (B E) mdEH LS CRMsRE) £k, ST/,
AR AT I R/ rp . R AT DS e Rk T, P AN R IR B SR A BOR
E AL TR Frame File UMt , AU S HRANLE . 4N HSFH HELP
LS (LS #EH) .

An LS Exercise B RESS]

Make a Run File to produce a longitudinal strength curve using TANKER.GF and the
weight curves shown above, tank loads and a wave. Include the SMOD command and
get deflection. If you want to use the Load Editor to set up your tank loads, you can do it
in two phases with two Run Files arranged as shown below. The first run sets up the
load condition, saves it to the file LS1.DAT. The second run picks up LS1.DAT,
establishes wave and generates the report.

B —4 Run File (2473 , A TANKER.GF BRI 82k, MR8 LiRAE
BUSRE I ZE . IIA SMOD i<, i EE/fHt. 25/ Load Editor CREEZMEEL)

WHEMEREN, AW, WRHA Run File G730 o« BBk EL
WL, HORAERISCM LS1.DAT 1o 88 = ANSCAF L EL LS1.DAT A, # A7 I% IR IFAE AR

e =%
= o

PROJECT LS1
READ TANKER.GF
WEIGHT

SMOD 4000/
LOAD (*) EDIT
SAVELS1.DAT
END

PROJECT LS2

RUN LS1.DAT /CALL
REPORT

\\\LS with Waves\
WAVE 0, 100

SOLVE

DISPLAY (*) STATUS PROFILE:OUTBOARD, PROFILE
LS

REPORT /PREVIEW
REPORT OFF

END
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Waves IR

GHS allows you to specify a wave profile that gets superimposed on the waterplane.
This is used primarily for longitudinal strength calculations, but the wave profile will be
recognized in all other calculations as long as it is there. The WAVE command is used
to establish the wave. The three primary wave parameters are Phase, Length and
Amplitude. By default, the Length is the same as the LBP and the Amplitude is 1/20 of
the length. But the Phase must always be specified. If you think of a periodic wave
being based on angles running from 0 to 360 degrees, Phase is the angle of the crest
relative to the origin. Suppose the origin is at the mid section and the wave length is
LBP. Then when the peak of the wave is midship the Phase is zero (WAVE=0), and
when peaks are at the end perpendiculars the phase is 180 degrees (WAVE=180). If the
LBP is not defined, or you want some other wave length, a second parameter must be
included giving the Length to be used. Pull down the Help menu and look at the WAVE
command document to see all of its available parameters.
GHS " LAE L — MR B INEKETH Lo PR EZEH T B w5, RERAFE, TR
AT ELI 25 IS BOR G . ]l WAVE a2 7€ SRR . IR=E3K: AL, BKAIR
. EBAEIT, BKS LBP KEMD, IRiEy 1/20 Bk, EMAMFEETE L. B
E—AN 0 | 360° A RERY R, MO NG R SRR . RBE AR, ROy
LBP. #RJEitg e XAERH, AN 0 (WAVE=0) (4iliigrsr BaELnt, AN 180°
(WAVE=180) ) . #AREX LBP, HEXHAKE NP, 8 PRI fFES 2
. FHiHelp () 38, % WAVE 14, BF WAVE @4 a5

To turn off a wave and revert to the flat waterplane, the command is WAVE OFF.
FERMPOR, R BKFIPRA, 442 WAVE OFF.

Floodable Lengths AT BK &

After setting up a condition, the FL command will produce a series of floodabe-length
curves at various values of assumed permeabilities.A list of tentative bulkhead locations
can be given on the same command line by means of the /BHD parameter. Here is an
example, where the /INC parameter specifies how many adjacent compartments are to
be included when the "tepees" are drawn.

BOE LUV, M FL 6y @ ATES MBI 2B N A — R AR 2. i mT DU ey
L HEIN/BHD ZHE AR B . W R B, HA/NC SH0e SUHATHAF IR

PROJECT FL1

READ TANKER.GF

REPORT

DRAFT 5

VCG 6

SOLVE WEIGHT, LCG

FL 0.7,0.8, 0.9 /BHD:85f,70f,60f,40f,25f,10£,0 /NC:2
REPORT /PREVIEW

REPORT OFF

END
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Report Options #{&5EMR

The following Run File illustrates some of the options available for reports.
TIHH Run File GEAT30) A48T A ik o B AT e 1t

project reports

read fv.gf

draft 5 | veg 7 | solve weight, lcg
add "crew&effects" 0.5, -25,0,25
add "stores" 1, -14,0,15

add "net on deck" 2 20 0 13

load (wt*,fo*,lu*,fw*) 0.95

print configure /nofoot

‘print configure/font:courier /foot:footfoot.txt
/logo:minilogo.bmp

‘report /nofoot
‘report /nographs
‘report /box:classic
‘report /box:bw
report /box:color
report “/p:0

‘report /p:45

solve

status

page

ra

report /preview /thick:4 /count
report off

As you know by now, REPORT filename opens an output file for the reports using the
specified file name. If no name is given, the project name is used with the .PF
extension. The REPORT command also has other modes and options in which it can:

IEMNBAEPTRIE R, REPORT (ki) SCHFRTIT TR & AR o0 44 . i RIH 4
PR, Wz B4 NI H A FOIN.PF JE484 . REPORT & thA7 HAt R Rl i 131 -

e append to an existing file,
o BEEIELA A

e preview an opened file,

© TSEFTIFRISCIE

e close the report file with or without printing it.

IR PR A I AT B BT BN S
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Parameters that you can use when opening a report allow you to control:
A LAFEFT TR 5 I T 2 80k 3%

e whether graphs are to be included,

« O URER,

e page numbering,
. Uh,

e lines per page (useful for paper other than 11” long),
o BUHAT CEAIAREK, JF 11 e K4tuk)

¢ whether to use footers.
A 55 FH UL

Three levels of visual enhancements are also available:

=R B R i T .

/BOX — boxes are drawn around tables,

/IBOX- HEMER RS

/BOX: BW — enhanced "fancy" boxes and fonts,
/BOX:  BW-{AL T ATEIAE ;

/BOX: COLOR - adds background colors in tables.
/BOX: COLOR-FMEIUNE Fth,

Some of the features you might want to include in your reports must be specified in the
printer setup, which can be done either through the Report pull-down menu or through
the PRINT command. You can select a font, footer, logo, thickness of graphs, shading,
left margin and more.

R an RABE AN R D) RE, W EAEIT TP E . TEIFEY Report (k) T
P PRINT (FTHD @i E, WTRLRE AR, TUE. iR BB RS B,
R RAEE

You can email report files by means of PRINT /EMAIL. The recipient will need to have
GHS or the free GHS Public Print Utility available from the Downloads link at

ATLAIEE PRINT /EMAIL #J7 sURE S IR . Wi AR GHS 2R B A GHS
B W www.ghsport.com/support T # 4 %% ) GHS Public Print Utility (GHS AFEFTED) 2
J¥o
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Special Message Commands 55 B4

Certain special messages are recognized by the program and cause it to display
information about your computer, operating system and program settings:

FF AT LSRR SRR, Rl AR R AR TR LS5 .

ME PATH “paths to certain folders used by GHS
ME PATH * GHS i I SC % 4%

ME EXPIRE “expiration time of limited or roaming licenses

ME EXPIRE “¥Fn] XX %,

Other special Message commands provide for changing certain program settings:

FoAt AR S LR B B AR B a2 U R

ME DATEFORMAT Year-Month-Day “sets date formatting
ME DATEFORMAT Year-Month-Day " & H % 5(;

ME ERRBEEP ON/OFF “turns beep on errors on or off
ME ERRBEEP ON/OFF "] 86 IR A5 7R &

ME REPFONT “enhances NOTE font in fancy reports
ME REPFONT ~ NOTE (JE8) T4k

ME REPFONT OFF “turns off enhanced NOTE font
ME REPFONT OFF "] NOTE (18 Ak,

See Help MESSAGE for all of the special messages.
2% Help MESSAGE(# BlISE #1) 1 i 58 2RI 1E B

You can switch Message output that would normally go to the screen to go to a text file
instead:

AR R, B SRS BRI BRSO, AT
ME (REPORT) filespec

opens the file to receive the message output. Of course you would not use this if
filespec is already open. The /APPEND parameter is available for adding to an existing
file.

TSRS Bt . 8T LASR A ST S . IS EUAPPEND A3 in S 5124
RS

ME (REPORT) OFF

closes the file.

RS
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User-generated reports and plots are also controlled through Message commands. This
is covered in one of the Advanced Training sessions.

F P AR Al i A B R 7] B Message (55D fin 245, £ Advanced Training (=23
D JwAT o B AR

Tank Characteristics A 4G E

The TC command produces tank tables and plots suitable for design work or inclusion
in a T&S book. There are several options for what is to be included in the tables. The
default option gives tables like this:

C mATEEH T TESE T&S MG HAEMMAERMENR . Hhass LFED, it
@h%ﬁ%ﬁ\o%w%%WT:

TANK CHARACTERISTICS
Ne Trim, No Heel
Tank: HCLD1.C, Contents: SALT WATER at 1.025 Specific Gravity
FORWARD HOLD

Weight Center of Gravily F5M
Ref HL Load LONG TONS CG TCG VCG GML CMT FL-LT
=4.73 100 3.57 9.57f 0.00 4.2% 65.0 16.8 144.1
-5.60 .200 17.13 9.57f 0.00 4.73 32.5 .4 144.1
-6.48 300 25.70 9.57f 0.00 5.1¢ 21.7 5.6 144.1
-7.35 .400 34.26 9.57f  0.00 5.60 16.2 4.2 144.1
-8.23 .,500 42,83 9.57f  0.00 6.04 13.0 3.4 144.1
-%9.11 .600 51.40 9.97¢ 0.00 6.44 10.86 2.8 144.1
-9.98 .700 99.96 9.597¢ 0.00 6.92 9.3 2.4 144.1
-10.36 .BOO ©9.53 9.57f 0.00 7.35 g.1 2.1 144.1
-11.73 .900 77.09 9.57f 0.00 7.7% ok 1.9 114 .1
1.000 45.66 9.65¢€ 0.00 8.23
--------------------------- Distances in FEET.==ev=eccccncccncccccccenccnas
HOLD1.C Reference Point: Long.= 0,00 Trans.= ©.00 Vert.= 0,00

Output includes Reference Point height, load fraction, contents, weight, CG and free
surface information. Other display options are possible, such as tank volumes and
sounding/ullages. See Help TC for the full range of options.

A 155 Reference Point (%55 mE . HBEE o, feEWik. EE. CG (FEHL)
MEHEHAGEE . HAn] DLERIIEDE, WieEMNRM SR #152% Help TC
(H =R

Tank Characteristics Exercise S5 1H:4>]

Starting with the Run File listed below, add statements to produce additional tank
characteristics reports for:

ZATU R Run File G473 , SsinHEAddy 05 A) A e = AR i s -

DBO0.S and DBL1.S giving volume in gallons and no surface information;

DBO0.S 1 DB1.S it = & X H e %, AN me, HI B Bl E R

WT1.S and WT2.S using tank soundings and no load fractions.
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WTL.S fil WT2.S S = A SR, HEE G2,

PROJECT TC1

READ FV.GF

REPORT

TC (HOLDl1.C) .1 .2 ... 1 /NOREF /VOLUME:GA
TC (WT2.S) SO:0 .25 ... 12 /NOREF

REPORT /PREVIEW
REPORT OFF

Tank Sounding Tables it EMRE

The TS command produces several formats of detailed tank soundings tables that are
designed for everyday shipboard use. Included are the following.

M TS fn A sl E&E A2 B AR = MIAR, RS LT:

1 - Volume vs Sounding arranged four columns per row (default);
1- ARG, #47 (B 2 IU51;

2 - Volume vs Sounding & Ullage in Ft & Inches or M. & Decimeters;

2 MR EMIRE M A, AR NS, Bok&K;

3 - Volume, Cu.Ft/M., Center & Moments vs Sounding;
3- MM, SLTERLK, HEO&HE BRI ER S5 K,

4 - Volume, Cu.Ft/M., Center, Trim Corr. & Transverse Moment vs Sounding;
4- PR, SLHIERPK, Hab, HUEIEE&E B 5 kAR 5 K,

5 - Cu.Ft/M., Volume & Weight vs Sounding & Ullage;
5- MLHRK, A& E R & il

6 - Volume, Cu.Ft/M., Weight, Center & FSM vs Sounding.
6- I, SLTRRLK, HE, HO&H HRIAE R SR .

A report file must be open, since these reports have no screen-only counterparts.

WAEF ARG S A R BB SR, RS s A .
Example: 1.

PROJECT TSOUND

READ FV.GF

REPORT

TS (WT1.S) /FORMAT:1
REPORT /PREVIEW
REPORT OFF
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Flooding Tanks fE =&KX

Tanks can be intact or flooded. When flooded they become negative displacers since
they are considered to be open to the sea. In other words they see the same waterplane
that the hull sees, but instead of making a positive contribution to displacement they
subtract from it.

fie = AT DU SE BN B R AOIRES . BIRAKE, feEgol 2 5ilEAEKE, s ARt
Jio Ha)ihid, MoK, e = ATTEAKE, TR ERAKE.

The command to switch a tank from Intact type to Flooded type is the TYPE
command.Initially all tanks are intact. To make a particular tank flooded, the command
IS,

e = M HARES VIR ACIRE R TYPE 4, ®AVIFTA MRS S w8 . & L—

MEEIRIK, U
TYPE (tankname) = FLOOD

then to restore it to the intact type,
WGk e = e R .

TYPE (tankname) = INTACT

In both cases tankname can be a list of tanks separated by spaces or commas, and
each member of the list can end with an asterisk to match all tanks whose names have
a common beginning.This is especially useful when you want to make sure all tanks get
restored to intact:

FEXPAE ST tankname 7T LUR F B BOE 570 RIAC =53, Hrh o R4 e 4
ALLEE T4 R, HTamAMERERTEL s SR sIEE A BRER, X
M ARE LA,

TYPE (*) = INTACT
Damage Stability At Fa 4

All of the commands and methods used for intact stability apply to damage stability as
well. The only difference is that one or more tanks/compartments will have TYPE =
FLOODED. This is the only tank type that is used in regular damage stability work.
TYPE = DAMAGED is reserved for special simulations since it requires a specific point
of damage.

BT F T 5 BRI B0 A& AN 5 VR AR R AR B T AR A R o ME— 1 DXl He Ay — A B
H LM E A TYPE=FLOODED( i 7K) . 7EH M efatEd, XM — g
=28 . TYPE=DAMAGED (i 45%) FHI TR PRSI TE & (1M 2 5451

A Damage Stability Exercise BigfatE%4 ]

For the loading used in the intact stability exercise, determine if the fishing vessel meets
the following criterion:

MAEEBRRNEZR S TP AR B 0L, B MR A2 5 2 LA R Lot
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e Angle at equilibrium less than 7 degrees

o CPiTfANT T

e No deck immersion (Can the margin line be immersed? DI vs DIO)
o  IHBURE (WAL ANIRE?DI 5 DIO)

e Righting energy to the lesser of 30 degree or flood is greater than 10 ft-deg.
o CPTERIMIMA 30 B, B BEKA(BUNE)Z B B AR T5F T 10 JE R

Check these two damage cases:
FSL A X PRI T

e Engine room, starboard LUBE and starboard FODAY tanks flooded.
o HUAE, VMM AN H A AMAR A K

e Starboard WT2 and DB1 tanks flooded.
e WT2S #1 DB1 it =K.

Tonnage Calculations Fifriti

A report that is useful for International Tonnage is available through the COMPONENT
command:

i COMPONENT # A S nifr 545,
COMPONENT /TONNAGE

Skin Areas EHEH

Skin Area of any component is now available (beginning with GHS version 12.28)
through COMPONENT /SKIN. This calculation was previously available in the optional
SA module, and is now included in the main program. Skin areas are useful for
estimating hull materials, plating weight and CG, and areas for painting.

[ GHS 12.28 JiiA )i, it COMPONENT /SKIN #ir & i+ B A SR A . 7EiX
ZHTIEABLRAE SA BEHGE TR, IUAERT DAE ERE P igdT . R T4l A
MRE, TRkl B R E O AR AR

Important Wizards EEH S

Some areas of GHS application are best done with wizards because the sophistication
of the Run Files required is beyond what most users would have the time or desire to
develop.

FERCLETT R AFAE A GHS MR [A1%,  RDYIXEE Run Files(i2 47 SCAF) I R 28 AR AT
SRR ZHUN AL TAR 24 K (8] FTRS 77 o

There are two classes of wizards. Major wizards are complete application programs for

specific purposes. Other wizards can be integrated with your Run Files. Typically they
involve library files having the same name as the wizard with the .LIB extension, that
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are used by the wizard and are also usable directly in your Run File. To get information
about using such a library file directly, execute the LIBINFO macro. For example,

GHS AWMAERM S . Ko mSH TSR F R ERIIEE, ©fF —%m 35 Run
Files G21T73C1F) MgiAEizH. BE R SS5EEEMS, AHENEHSA.LIB, HSal L
BB s E, 1 H Run Files G473 AT DL E B BUH N SO, N EGR2RA B
FESCA, 4T % LIBINFO, l4n:

RUN FLDINTER.LIB
.FI.LIBINFO

RIG Wizard ‘- & i 5 A S

This is a major wizard essential for MODUs and any other vessels where least stability
IS not necessarily in the transverse direction or where trim becomes large when heeling
transversely. The RIG wizard finds the weakest or critical axis and produces composite
maximum VCG curves including intact and damage. It can import wind heeling moment
files to take advantage of wind-tunnel tests, or it will derive wind heeling moments from
the geometry in any direction and as a function of heel. This is a flexible and powerful
wizard with years of real-world experience. It produces complete reports and is easy to
use. Condition Graphics is highly recommended but not essential.

KAATEEM TG MODU 1R, 3 n] DU HoAthdie 7 20 R e AN AE B 70 7 1) B0 A2
R iy & A2 R ZAMBTI A A . RIG [7) 5 - 3R e Se B il o s Al 1), A il 35 e B8 A
PERBARFNERI K VCG ZraPhihZ. A3 nl LA AR HE, s RyE A e
il p ANBE T S B R . ) AR RS, ThRESR AR, RYE 2 H LI B4 S T .
AR R Y, B TERAE. (RS, s Condition Graphics
(BRI Thig.

DAMSTAB2 Wizard #f £ it ] 5

The new probabilistic damage regulations are so complex that this major wizard is
virtually essential. It greatly simplifies the task of defining subdivisions and takes over
every aspect of setting up and producing damage stability. It applies to cargo and
passenger ships. It required the Advanced Features module. Condition Graphics and
Load Editor are highly recommended.

BOFTMERBAVE AR B A%, FrlMER e 2R AEE A L. WS RKREL T o6,
Loy eI BTN AS YR TH R . ) i TR AN A, HEEK GHS i Advanced
Features (fm2) L., smAHEZEH P AER S ECE Condition Graphics (EJE)
Load Editor (F#gmiEds) Bk,

GLM MAKER 33415 & o

All GLM configurations are done by means of this wizard. It offers every option that has
ever appeared in any GLM, and makes configuring and testing GHS Load Monitor
systems easy. Condition Graphics and Load Editor with windows (LEw) are required. If
longitudinal strength is involved, the LS module is also required. If a GLM utilizes Multi-
Body operations the MB module is required. If it involves complex cranes, the Crane
module is required.
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FiIH GLM R M52 b F5e i, M SH4E T GLM CEERBO FRTH 1k
Ti, f#-F GHS Load Monitor (GLM %i5) RS EMFEX. mSFFHEE Condition
Graphics (EJE) #I Load Editor (E#wmiE#s) M LEw (H ) B, WFRERAZ B
JE, MAFEE LS CRMIRE) B, 1 GLM CE#AO # & Multi-Body (£44) #4E,
TELE MB (2400 i, i KRR ENL, MFEACE Crane GREHENL Bk,

CRANE Wizard #2 &4l 5

Complex crane modeling, including capacity tables and extensive graphics are
managed with this wizard. Load Editor with windows and the Crane module are
required.

o) T REAL B R R R AL @A T e, Hrh EiGRE AR BB .. FRES A
[11#) Load Editor (#4445 1 Crane GEEEHL) L,

FLDINTER Library and WizardELDINTER (N34 Edk e Al n) 5

This library provides the essential macro for intermediate stages of flooding including
blending densities of cargo and sea water. Unlike the major wizards above, it is
designed to be embedded in the User's Run file. No optional modules are required.
AN e AL 1 iE S b (R BE KB B R R i 4, e B HE S AN KR A IR B AR
REFERFAFE, dhrFEH TR User's Run file (2730 H. HSLEFHE
B AR

C170170 and C171050 Libraries and Wizards USCG Fa4: i v ¥ 3 e fil ] 5

These libraries address GM criteria that are not well suited to the usual criteria
represented by Limit commands. They provide for the evaluation of load conditions and
will also produce maximum VCG curves. They can be utilized through their wizards or
by using libraries directly. No optional modules are required.

EAHARFEH TR GM Ratkfiife, JoikA Limit (R &) AR EiIX &t At
] T VAl B B T OUARPERI A it ok VCG 2k o 3 AT DLId e Ho A 1) B 2504 P2 B A .
1M e 3 7 75 e B AR AR

WOD — Water on Deck Wizard and Library WOD(H # £ 7K) [h] 5 1 FE

New regulations for assessing the effect of water on decks of RO-RO and ferry vessels
are addressed in the WOD library and wizard. No optional modules are required.

BHHVEESREE RO-RO (%) MRS FRARBUK I, WOD K A A Sttt
THE. A T IE AR E AR

Topics for Advanced Training g%

Tank Groups and transfers within a groupAdvanced Tank Types: Damage, Spilling,
Bubble, WDF, Flooded Plus, DeckWater on deck criteriaWater on deck wizard and
WOD library

Tank Groups (fg4H) FIiHZ K Advanced Tank (EZ% =) Ae4l2k%!. Damage,
Spilling, Bubble, WDF, Flooded Plus, DeckWater [a]5 K&¥#E/E. (hEMREHKES %
HELP 3¢5 TYPE)
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LEw
Weight categories & ffi 2%
GLM_MAKER 235 A% #4282

Axis: heeling in all directions ##[m]: BT 77 [a) i {5
Rig stability - & fa
Rig wizard ~F & 1] 3

Progressive flooding £ 7K

Intermediate stages of flooding &% 7KK BX

FLDINTER wizard libraryFLDINTER (P #27K) [A) S 40¥5
Probabilistic damage #EF il fit

DAMSTAB?2 wizard MEZ At 7] S

Oil outflow %5 i

Grain shift 44155}
Maximum heeling moments # K /746
MaxHMMT wizard and libraryMaxHMMT & KBE /%) 18] S A5l 22

Crane operations 2 1 1E
Crane wizard #2 EHL 7] 5
Crane criteria 2 B AL #E

Ground reactions &% /£ H
Launching 7K
Dry docking /i34

Multi-Body % {4
Salvage procedures FT#i{E .

Submarine stability & T igfa

=

Advanced command language =% fir 418 5
Templates K

Making wizards % & [f] 5

User tables ] /7 %%

User graphs i 7 7

Hopper spilling with mud lag 2 f ikl
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EXERCISE RUN FILES E4T X453

Importing the Barge Hull from a DXF
M DXF SCAE A G NG A

PROJ MKBARGE
IMPORT BARGE.DXFBARGE.GF /NEWGF /3D:XYZ /SCALE:-1,1,1
DISPLAY

Making the Barge Appendages and Tanks
AR Appendages (Bi#f&) F1 Tanks (fit = 70t

PROJECT MKTANK

READ BARGE.GF

ENTER PM

ECHO ON

UNITS F

TITLE 40X16X6 BARGE

COMM HULL CREATED BY MODEL CONVERTER FROM BARGE.DXF
COMM TANKS ADDED PER TANK DWG

CREATE HULL\TUNNEL.C
DEDUCT

CcYL(12) 8, 0, 2.5 8, 8, 2.5, 2.0
FIT HULL

/

CREATE HULL\SKEG.C
ENDS 34, 39

TOP 4

BOT 0

IN 4

OouT 5

FIT HULL

"CREATE REMAINING TANKS PER SKETCH

CREATE TANK.S\C1.S

ENDS 13, 16

IN 1

ouT 3

TOP 4

FIT HULL

COMP

Locus @ 16 = 1,-1, 7,-1, 7,2, 5,2, 5,4, 1,4
Locus @ 19 =1,-1, 7,-1, 7,2, 5,2, 5,4, 1,4
FIT HULL

JOIN C1.S
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CREATE TANK.P\C1.P
ENDS 13, 19
IN 1
ouT 7
TOP 4
FIT HULL
DEDUCT C2.P
ENDS 13, 16
IN 3
ouT 7
TOP 4
BOT O
SPACING 1
DEDUCT C3.P
ENDS 16, 19
IN 5
ouT 7
TOP 4
BOT 2
SPACING 1

CREATE VOID1.S
ENDS 0, 10

FIT HULL

/

CREATE VOID1.P
OPP VOID1.S

/

CREATE VOID2.S
ENDS 10, 21

FIT HULL

DEDUCT

SHAPE TANK.S\C1.S
/

CREATE VOID2.P
ENDS 10, 21

FIT HULL

DEDUCT

SHAPE TANK.P\C1.P
COMP

SHAPE TANK.P\C2.P
COMP

SHAPE TANK.P\C3.P
/

CREATE VOID3.S
ENDS 21, 26

FIT HULL
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COMP
ENDS 26, 32
INB 2
FIT HULL
JOIN VOID3.S
/

CREATE VOID3.P
ENDS 21, 26
FIT HULL

COMP
ENDS 26, 32
INB 4
FIT HULL
JOIN VOID3.P
/

CREATE VOID4.S
ENDS 32, 40
FIT HULL
/

CREATE VOID4.P
OPP VOID4.S
/

CREATE WELL.P
ENDS 26, 32
INB -2
ouT 4
FIT HULL

UNITS M

WRITE BARGE.GF1

DISPLAY

TANKS

ECHO OFF

MESSAGE Except for VOID3, P&S volumes should match.
WAIT

QUIT PM

Composite Max VCG
MaxVCG it

PROJ MAXVCG2
READ FV.GF
REPORT

CRTPT (2) "Focsle door" 23f, 8.0, 14.0

UNITS LT
LIMIT (1) AREA FROM 0 TO 30 > 10.3
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LIMIT(2) AREA FROM 0 TO 40 OR FLD > 16.9
LIMIT(3) AREA FROM 30 TO 40 OR FLD > 5.6

MACRO MV
MAXVCG DISPL: 50 100 ... 250 /LCG: 5.0f 4.0f ... 1.0a %1
/

.MV
LIMIT (1) GM UPRIGHT > 0.49
LIMIT(2) RA AT 30 OR MAX > 0.66
LIMIT (3) ANGLE AT MAX > 25

.MV /COMPOSITE

WRITE (MAXVCG) MAXVCG.DAT

.MV /LOOKUP

REPORT /PREVIEW

REPORT OFF
END

Load Condition Setup Library
B R B LU PR

"File FVSTAB.LF
"FV Stability Load Condition Setup Library

READ FV.GF

UNITS LT

WEIGHT 156.0, 0.56f, 0, 10.56

CRTPT (1) "ER VENTS" 22.8f, 7.0s, 15.0 /SYM
CRTPT (2) "PORT CABIN DOOR" 10.0f, 9.0p, 14.0 /TIGHT
CRTPT (3) "STBD CABIN DOOR" 5.0a, 9.0s, 14.0 /TIGHT

MACRO COND1

SUBTITLE

\Departure\

UNITS LT

ADD "Crew&effects" 2.0, 25f, 0, 25.0 /NOWARN

ADD "Stores" 12.0, 14f, 0, 15.0 /NOWARN /MAX:12.0

ADD "Net on deck" 5.0, 20a, 0, 13.0 /NOWARN
LOAD (*) 0 /QUIET

LOAD (WT*,FODAY*,LUBE*,HYDR*) 0.95
LOAD (FW*) 0.98

LOAD (HOLD*) 0.0

/

MACRO COND2
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.COND1

SUBTITLE

\Arrival at fishing grounds\
LOAD "Stores" 0.66

LOAD (WT1*) 0.05

LOAD (LUBE*,HYDR*,FW*) 0.66
/
MACRO COND3

.COND2

SUBTITLE

\Departing fishing grounds - good catch\
LOAD "Stores" 0.33

LOAD (WT2*) 0.05

LOAD (LUBE*,HYDR*,FW*) 0.33
LOAD (HOLD*) 1.0

/
MACRO COND4

.COND3

SUBTITLE

\Depart fishing grounds - no catch\
LOAD (HOLD*) 0

/
MACRO COND5

.COND3

SUBTITLE

\Arrival - good catch\

LOAD "Stores" 0.017

LOAD (WT3*) 0.05

LOAD (LUBE*,HYDR*,FW*) 0.10
/
MACRO COND®6

.CONDS5S

SUBTITLE

\Arrival - no catch\

LOAD (HOLD*) 0

/

MACRO CONDS "%$1 - condition number, %2 - command to execute
.COND%1

PAGE

%2

/

MACRO SHOW

SOLVE

STATUS GHS

DISPLAY (*) STATUS PROFILE, PLAN
/

MACRO DOCRIT

LIMITS OFF

HMMT OFF
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.CRITS1
IF "%2"<>"" THEN .ALLCONDS .CALC ELSE PAGE | .CALC
/

MACRO ALLCONDS
.CONDS (6,1) 1, "s1"
/
MACRO BYCRIT
.ALLCONDS .SHOW
.DOCRIT ({NCRITS},1) 1, ALL
/
MACRO BYCOND
.ALLCONDS ".SHOW | .DOCRIT ({NCRITS},1) 1"
/
END

Intact Stability with Three Criteria
WETEERNE, =R

PROJECT INSTARI1

RUN FVSTAB.LF /CALL

REPORT /BOX:BW

\\\\\\\Training Class Exercise\
\\Intact Stability\

VARIABLE NCRITS=3

MACRO CRIT1

LIMIT TITLE 170.173

UNITS LT

LIMIT GM UPRIGHT > 0.49

LIMIT RA AT ABS 30 OR MAX > 0.66

LIMIT ABS ANGLE AT MAX > 25

LIMIT AREA FROM ABS 0 TO ABS 30 > 10.3
LIMIT AREA FROM ABS 0 TO ABS 40 OR FLD > 16.9
LIMIT AREA FROM ABS 30 TO ABS 40 OR FLD > 5.6
MACRO CALC

SOLVE

ANGLES *

HEEL O

RA /LIM:ATT

//
/
RUN C170170.LIB /CALL
MACRO CRITZ2

UNITS LT

SET P=0.005

MACRO CALC
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.170_170

//
/
MACRO CRIT3

WIND 53.5

ROLL IMO

LIMIT TITLE IMO SWR

LIMIT RES RATIO FROM ROLL TO ABS 50 OR FLD > 1
LIMIT ABS ANGLE AT PRE < 16

LIMIT ANGLE FROM PRE TO 80%DIO > O
MACRO CALC

HMMT OFF

SOLVE

ANGLES *

HMMT WIND /CONST /GUST:1.5 /TRIMALLOW

HMMT *

SOLVE

HEEL *-ROLL

RA /LIM:ATT /GRAPH:CLEAN

//
/

".BYCRIT "All conditions for each criterion
.BYCOND °"All criteria for each condition

REPORT /PREVIEW
REPORT OFF
END

Damage Stability
T A A
PROJECT DASTABI1
RUN FVSTAB.LF /CALL
REPORT /BOX:BW
\\\\\\\Training Class Exercise\
\\Damage Stability\

VARIABLE NCRITS=1

MACRO CRIT1
LIMIT TITLE DAMAGE STABILITY
UNITS LT
LIMIT ABS ANGLE AT EQU < 7
LIMIT ANGLE FROM EQU TO DI > O
LIMIT AREA FROM EQU TO ABS 30 OR FLD > 10.0
MACRO CALC
SOLVE
ANGLES *
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HEEL 0

RA /LIM:ATT
//
/

MACRO DODAM
TYPE (*) INTACT /QUIET
TYPE (%1) FLOOD

".BYCRIT "All conditions for each criterion
.BYCOND "All criteria for each condition

/

.DODAM "ENGRM.C,LUBE.S, FODAY.S"
.DODAM "WT2.S,DB1.3S"

REPORT /PREVIEW
REPORT OFF
END
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