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1.0 INTRODUCTION f&i4}y

Scenarios encountered in salvage operations are a challenge with many factors
affecting how to proceed. Fire, rescue of personal, weather conditions, location,
equipment available are some of these factors. The job of the naval architect during a
rescue is to provide information needed by the operators. Ground reactions, forces
needed to lift or roll, amount of floatation devices, effects of deballasting, offloading or
shifting cargo and longitudinal strength are some of the areas of concern. Of course, no
book or manual will be able to cover every possible scenario. This manual is to
demonstrate some of the features and capabilities of GHS that may be useful to a naval
architect involved with salvage.

W T 32 2R 2 DR M52, 37971k — TR B i e 0 LA . XA KR A
DU KA B E . TR e sE . LRI TAF R A BRI R h e R
AL E G E . XREHIEE G SRR R SAER ). AR s i 7. 7%
DB ERE . HRUSBOKI N . S BRSNS . SR, BT — AT
REWS I E T A AT RE R AERITR 0L . AT BB GHS RS ThiReMmae s, 378k,
XEETIREMRE I n] BEA B T AR

It is assumed the user has a good understand of and experience using GHS. Basic
concepts, understanding of the geometry model, commands for straight forward stability
calculations and the command syntax and working in the GHS environment should be
familiar to the user. In addition, macros, passing parameters and user variables will be
used throughout this manual and the user should have some experience with them. The
additional modules needed, and provided in the Salvage bundle, are Condition Graphics,
Load Editor and Longitudinal Strength.

ARFEMT X GIS A — g KHEEMEIELLR, PR ARG, R, Bk
HEmA . AIEEA GHS TR, M4h, FMiCEHZE. NS HEMHP AR, W
TR P RSIEIEH . FTH B E TR L, AR 3 g A A
o LR
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2.0 GEOMETRY MODEL #%

If you are lucky, a geometry file exists and is available. If not, one will need to be
created. If you have created geometry files in the past, you are probably aware that
there are many ways to do so. If there are other programs that you are more familiar
with that can create a .GF file directly or export to a format Model Converter accepts,
that may be the approach to take. Keeping in mind that many factors are involved in
salvage work, such as estimations, approximations and variables beyond human control.
As time is usually critical, the geometry file does not need to be stability analysis ready.
The tanks to be used for ballast or are flooded can be modeled as needed. If the tank
capacity is known, a simple block shape in the general location may be suitable.
Accounting for tank loads as point loads and applying free surface corrections will save
time. Sail parts can be simple rectangles. Superstructure modeled as a sail part may
need to be remodeled as a displacer if submerged and providing buoyancy.

BN, AR R A, mI, SR . W R R A 1, AR
PLAZFITE AT OB AR 22 AR, AR AT LU B RGBT R Fr B GF MR el fe ik
ik GF BERL. G0, T4 TAFSARZ KM, Hlandk Tl i, Al AT AS al 4z
AR EH BT, BALE RS e i T RRME T, IR AT LR R A E
e = M T IR BANE =R B WARFIER R, (ERE B R AR =R AT
s AT B R A2 T R AR BB A I ] . B AR R AR R . b
IMRIEIAR G, B AR 7 AR

Geometry modeling will not be discussed in this manual other that stated above. For the
scenarios presented below, the standard models, FV.GF and SV.GF will be used.

B  fI AN, AFMAHES. ARAERS FV. GF f1SV. GF FHT N7 £
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3.0 GROUNDING WITH SEVERE HEEL ##{i##Ei%

This section demonstrates the recovery of a grounded hard chine vessel that is on its
side. How to setup the initial condition, define ground points, determine the force
needed to right the vessel and finding the maximum ground reactions will be discussed.
Fig. 3 shows the initial condition.

AT PR IR AR A E B FOIRGS IR . R e i R B AR Tk, € X
AR R IT UL R AR KRS AR Ao #0R Lot 3 o

3.1 WEIGHT &E&

One piece of information needed is the weight or displacement and center of gravity at
the time of the grounding. If draft and trim is known prior to grounding, that information
can be used to get the displacement and LCG. VCG may be obtained from a stability
book or ship's log if available. For this exercise, a lightship weight, center and loads are
assumed to be known. When taking information from the ship's log or pre casualty
condition, a correction for any shifted cargo will be necessary.

Horp— 2 A5 B2 AR T R ek, UREDALE AR . ST, AR AIE
KPS, AT LIS RHKERM LCG.  VCG v AR 5 s i itk H & Can i)
PAF. EARZG T, RECHMER, BEOMEHA . R E(E 2 Wi H EeE
RSSO 2, AT BIE.

3.2 WATERPLANE AZHE

To establish the grounded condition, the waterplane and ground points need to be
defined. Let's consider setting the waterplane first. In cases such as this, draft mark
readings are unavailable. The DRAFT command is not practical. There are two
approaches to defining the waterplane. In GHS, the trim expressed in degrees is the arc
tangent of the distance between the waterline at two longitudinal locations divided by
the distance between the two locations.

TE SXOKERTH A A T s, WOE IR T B Se AT B /KR, BNz K bRid B 8UR
Al F, BEES DRAFT dn AT . @A PR ke XUKET . 76 GHS o, WLLEEER R,
FEPIINIA) AL B ) 7K 2R 1) K Bk LLIX PR AN B 2 [8] 2 5 1 S 1B DIE

8STA 45 /

STA 20

>899}

TRIM = ATAN (1.66/(45 — 20)) = 3.80°

Figure 1

This can be determine from observations in the field. In this example, notice that the
keel is exposed and it is parallel to the baseline. By measuring the height of the keel
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above the water at two locations and the distance between them, the trim angle can be
calculated as illustrated above. The heel can be approximated by visual inspection.
Lastly, the depth is set by giving the height of a known point on the vessel. To do this, a
critical point must be define at the point in question. We will use the heel of the skeg
and set the height to that observed.

AT LA o 0 22 0 52 fi%* Al LA e E R KR, TR, Ek i EixXm
MDA = v Ty A= = A E ol R O S Tﬁﬁﬁﬁ@il%Tm%Wﬁ i
i A OB T S . e, B E R AEEREG K, ERESEMERE
— AR, I W ERAS B R SRR AR =

CRTPT (4) "END OF SKEG" 30.8a 0 O /NOFLOOD
HEIGHT (4) 2

An easier method of defining a ground plane, even for extreme attitudes, is to use the
WPL3 wizard. The wizard will prompt the user for the location of three points on the
vessel and the height of the points above the waterplane. Then designate the three
points as either port, stbd, fwd or aft. Then the wizard will solve for the correct depth,
trim and heel for the heights given and report any difference. If the differences are large,
the most common cause is improper assigning of points to locations. The convergence
factors can be adjusted for small changes. The range is 0.01 to 2.0 for both trim and
heel convergence factors.

R RE R AR WPL3 [8] 558 SC— MBI, L a R m 261 R 11 .

ﬁﬁ?ﬁﬁF%AWL#A5%&§$ﬁﬂm?mﬁﬁmmﬁ,EEX A RHPRES -

TRl AR REREAUG AR . RIS, RS ORME B IR R 2K AUBTRTEE T, IF 20 A
ML WEREFRK, & WA R 2 67 B e AR . RERAK, AT 4
TR BEATWOR, BRI BT 45 S EGEH Y 0.01~2.0.

Once the waterplane is set, ground points can be defined. In fact, the depth is required
before any ground points can be defined. This is needed so the waterplane and the
point of contact, or "the bottom", have a reference to one another via the ground point
on the vessel and the given penetration. Doing so allows simulation of rising or falling
tides.

K%E&E%&F,ﬁTu%X%&ﬁ JE E, o e R BT TR X WK . KR
FHE A S B )R, wlE A b AR R AL BN S EIRE HAA S . XA AR
FOL Tk i AR 3

3.3 GROUND POINTS #7744

Defining the number and location of ground points and adjusting the input parameters
will require some judgment. On sand or mud bottoms, an array of ground points may be
needed to reasonably determine loads on the hull. Rocks or reefs would necessitate
fewer ground points. An underwater survey will assist in determining the location of
ground points and the condition of the bottom.

R LI HIWT, VOB TR AT AL E, M A S EW BRI, &E
s, XA DA BN S AR R AE MR B3y o B B A B I, RO R
HIAT. KN HERB T ek i &, 1RSI
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For this example, the ground points supporting the vessel are:
A, SCHEEMTRIHE R AR

GROUND "FWD CHINE"™ * 27_.0F 8.42 4.36
GROUND "FWD HULL SIDE™ * 27_.0F 10.00 10.00
GROUND "AFT CHINE"™ * 23.1A 11.63 4.78
GROUND "AFT HULL SIDE™ 23.1A 11.93 8.89

As the vessel is righted, the hull may come in contact with the ground at different
locations.

FRAESRIE R R, W] BEAT KR 7 AR AN [ R o

INITIAL POSITION

SET PENETRATION OF

FINAL GROUND POINT
EQUAL TO THE DISTANCE
TO THE POINT OF CONTACT

INITIAL
GROUND
FINAL POSITION POINTS
FINAL
GROUND
POINTS

Figure 2
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Therefore, additional ground points are needed. Defining these ground points can be
complicated due to variations in the bottom topography, hull shape and the uncertainty
of the attitude the vessel will take during the rolling procedure. Two contact points are
assumed in this case. One at the bow and one on the skeg. Since they are not in
contact at this stage, the penetration is set at a negative value equal to the vertical
distance from the ground point to the bottom where contact is expected. See figure 2.

PRI, 5 i B AR R e T 2R R I TR o 9 2R R0 0 2 e R v 3 B ) AN E 1
SE AR S T RE AR BN M ABOE ISRl nd, —NERAE, — D EME. tERr, BT
RIS, HFBEBUENGUE, ZE TR SR B B A . Wi 2
7INo

GROUND ""KEEL AT BOW™ * 23.0F O O /PEN:-11.5
GROUND "END OF SKEG™ * 30.8A 0 O /PEN:-10.0

Now equilibrium and the reactions can be found by solving and viewing the status.
UAE, AT AR AR RSS2 BT -1 A S A D
SOLVE

STATUS GHS
STATUS CRT

If a Condition Graphic view is desired, the following command will produce the image in
Figure 3.
IR R AR, A T I ar R A B 3 frs .

DISP (*) STATUS BODY @27f @23.1a @30-8a, PROFILE: OUTBOARD
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In the body view at 30.8a (top right), the anticipated ground point at the end of the skeg
is displayed as a small circle and a vertical line extends from that to a green triangle
representing the depth to the bottom. As the vessel rolls, the green triangle will be
displayed in a different horizontal position but will remain directly under the end of the
skeg.

WAL 30. 8a (f5 ) B, /NI AE BB AR S T e B iR i, T AR B 2%
= MBI R RS R R B MR B . TR T, st =B SR A R A 7K
PrE, (EHALER — B RRFE R 88 B 1L 7

3.4 PULLING ##

The PULL command can be used to model the effect of cables attached to the vessel
and tension applied. Within GHS, the magnitude of the force, the located of attachment
and its direction is converted into heeling and trimming moments and a vertical force.
The azimuth angle is measured counterclockwise from the starboard direction. 0° is to
starboard, 90° aft and 180° is to port. An angle of 0° is to starboard when the vessel is
upright and will result in a heeling moment to starboard. Consider the vessel oriented in
a north-south direction with the bow heading north. An azimuth angle of O degrees
implies a pull force to the east and remains in that direction regardless of the heel of the
vessel. The arm is the distance from the point of attachment to the centroid of the
submerged lateral plane except when ground points are present and providing a
reaction. When the attachment point is below the centroid of the lateral plane, the arm
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is negative and the heeling moment is to port. The following commands and macros will
demonstrate this.

[Pull i) 1 Al LR ORBEI S48 fahi i E GHS v, 7R/ 1R A A E
PRI 980 X A SN N (1WA PSSR BN i I V< s s B S U 2wl UL VR (¥ 23 ]
[, 90° eI, 180° AN A HEM TR AT Ay 0° Mg, 2R
ATRETT TR R4 . (BCE AR+ R by i B E Al REJr EE AR A 00 MR,
REFFRL ST AL (BB AR o ik mif A HAR B I, 1B fa /=
B L R EEES o AR R A T R R, B R AE, BT
6] /5 RN PR,

CLEAR
READ FV_GF

MACRO SHOW

SO

ST WEIGHT LPLANE CRT PULL
HMMT REPORT

ANNNRNY

/

MACRO DO
HE *+10
SO
-SHOW

/

CRTPT OFF
CRTPT "PULL ATTACH POINT"™ O 12.27 12.63 /NOFLOOD

DR 8

VCG 10

PULL "PULL FORCE™ 20 0 12.27 12.63 0 -10
SO WE LCG HEEL

FI1X HEEL

-SHOW

.D0 (5)

The elevation angle is relative to the waterplane. Given the length of leads in salvage
operations, this may be considered constant with little effect on the results. If large
change in the elevation occurs, the pull definition will need to be revised. This may be
the case if a crane is applying the pulling force. The use of ground points may be better
for this scenario and is discussed later.

AR AN T KR A B e AEAT Bk SN B RS, A T A 9 o i o x
R ILF IR o WK KA ORI A, FAB O XA . R Ol T e SRS ke &
PURINEL /70 X FARER, MR e T e A, SORAE R HTHE

In this example, the arm to compute the heeling moment will be taken to the ground
points. If more than one ground point with different elevations and/or reactions are
present the arm is taken to a point with respect to the heights of the ground points and
magnitudes of the reactions. The following commands and macros will demonstrate this.

Page 10 of 61



Salvage Procedures using GHS — 7/2011

FEBLB T, D0 RS B R BB . AR 2N R e AR T R
A—FE, BATVERE— D BA R ST, A AR X B i e i (0 1 2 DL R IR
TERI o dr BN R 7R o

CLEAR

ENTER PM
TITLE 100" X 40" X 10" RECTANGULAR BARGE
CREATE HULL

ENDS O 100

OUT 20

BOT O

TOP 10

/

WRITE RECTANG.GF

QUIT

MACRO FIND

SO

ST WEIGHT GROUND LPLANE CRTPT

HMMT REPORT

\\\\\CLOSE CONDITION GRAPHIC WINDOW TO CONTINUE\

DISP STATUS PROFILE “CLOSE CONDITION GRAPHIC WINDOW TO CONTINUE
/

CRTPT (1) '"BOW CORNER™ 0 20 O
CRTPT (2) "STERN CORNER™ 100 20 O
CRTPT (3) "PULL LINE ATTACH PULL™ 50 -10 10

DR 6

VCG 5

SO WE LCG
HEEL 90
FI1X HEEL

DE -10

GROUND *'BOW BOTTOM™ * O 20 O /PEN:O
GROUND *"BOW DECK™ * 0 20 10 /PEN:O
GROUND ""STERN BOTTOM™ * 100 20 O /PEN:-10
GROUND *"STERN DECK"™ * 100 20 10 /PEN:-10

SO

LCG 40 “SHIFT LCG FWD TO INCREASE REACTIONS AT BOW FOR DEMO
PULL "PULL FORCE™ 5 50 -10 10 0 O

-FIND

ADD "TO REMOVE AFT GROUND REACT"™ -260 50 O 5
-FIND

ADD "TO REMOVE FWD GROUND REACT™ -150 O O 5
-FIND

In the first step, the barge is grounded at the bow and the stern. The height of the
ground points are at 10 and 20 feet below the waterplane. The LCG was moved forward
to simply increase the reaction at the bow. If the reactions were equal, the arm would be
taken to a point at the hull side at amidships and the arm would be approximately 29.80
feet. The effective point of grounding is closer to the bow due to the different reactions
and the arm is 26.63 feet. It is left to the user to verify the difference in the heeling arms.

Page 11 of 61



Salvage Procedures using GHS — 7/2011

2D, WA E A AR, R RO ARG 10 A1 20 SERUAE. TS LCG &
e SRAE . AR e B AE iSSR0 R A R T, KBRAE 29. 80 3%
Rk BT RAEH R EARE, AR S SR IL s, N E R 26,63 SR T
JVBERLE AR, WSS E AR, B4 BATRIE.

Erroneous results may occur when the arm is taken to the ground points produces a
heeling moment sufficient to un-ground the vessel. This will cause the arm to be taken
to the centroid of the lateral area, which is usually above the ground point. This lower
heeling moment produced may be insufficient to un-ground the vessel. It is important
the user is aware of this treatment of the PULL command for cases when this could
occur.

I A8 A B 435 s 1) 0 A B A R A A o S e R R B R A IR . R AR I IR R
B I A T TR AR PR B0 B0 S FE VR 2 b o TN AR 165 g 0 AN A RAASE A it 2
Ko HRXAMEI AN, A RAIER [pulll fr4 LMk B,

The friction produced by any ground points is not taken into account. Additionally, if

sliding occurs that may change the height of the ground points, the problem gets more
difficult.

RSP B BEBEA T EIE . LA, RIS TR A, A A A
BRER IR,

Since the amount of force needed is unknown, the pull can be initially set as zero.
TR RN R, TR B ISR NE.

PULL "WINCH LINE AT BOW™ O 30.8f 12.0p 21.2 180 -5
PULL "WINCH LINE AT STERN" 0 23.l1a 12.25 13.55 180 -5

The above defines the attach point at the deck edge. The azimuth angle of 180° sets
the direction of the force to port. The elevation angle of -5° is relative to the waterplane
and is downward in this case.

TR T IR S, (R AL E 1807 JiALMM T, AR KRR -5
JIENE R

The pull force is constant until changed or removed by the user. If the lines go slack
during the rollover, GHS does not take that into account. It is important to understand
that once the pull force is define, it is in effect until the user deletes it.

Bl S O B, SRR AR RAEH R AR TP AR T, GHS A
FRERIXRMEOL. P FRAE, —BR A0, f—HEEHEEMERZEH .
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4.0 LOAD EDITOR FOR WINDOWS (LEW) WINDOWS $#;
gmiEs: (LEW)

Load Editor is a valuable tool for salvage cases as it provides the user the ability to
analyze the problem interactively and may expedite trial and error approaches when
needed. Load Editor can be configured in many ways. One of the built in features of
Load Editor the server will find useful is to have a Condition Graphics window open that
is updated when changes are made within Load Editor. To do this, the views of interest
to be displayed are communicated to the Load Editor by setting the variable
CGPARAM, such as:

FEATH; AR, deEgiigas e — MRA IR, Al sembodr, ok sg ok 2 ik
oo WE 2 A7 A B B AR A A . FTPF N SR R DR B G AR A MR A R
BoRIhAE, ZEE S S g D OUSER SR, R Ros. M AT E AR R CGPARAM, gk
MLy AR E R B Ay .

VARIABLE CGPARAM = "BODY @27F ©23.1A, BODY @23.0F ©30.8A, PROFILE:OUTBOARD
/SYNC™

The string variable defined above is exactly the same as if entering Condition Graphics
from GHS. Any of the Condition Graphic parameters can be used. See the Load Editor
manual for other built in features of Load Editor.

In EE a2 B A GHS i BE Lol ar @ BB R a8, Frfy KR LIS BE A
REfF R T LME I . FthRE, 2283k 8 as T

When there is not a built in feature, a macro or template can be defined. For a trial and
error approach to finding the pull to tip the vessel, a macro to return the vessel back to
the original condition is as follows:

BRI F G AR € SN, AR I Ay 4 BOE B E . O Tl e R R A H A A
RIRLAT, WEM R RT9E T O a2

MACRO REHEEL "‘RESETTHEEL"
HEEL 75
SOLVE

/

The information displayed in the pull window in Load Editor provides only the vertical
component of the force. To display the heeling moment derivation and the pull force
summary, another macro can be defined.

PG AEA TR E D R BoRTE Ny, BEERMBUIEN SR, & A

MACRO HMMTPULL "PULL SUMM™
HMMT REPORT
PULL REPORT
WAIT

/
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To launch Load Editor,

N T IBAT SRR A

LOAD (*) EDIT /DISPLAY:OFF /CG /PULL /MACRO:REHEEL, HMMTPULL
/DISPLAY :OFF prevents the vessel display at the bottom of the window if it is not wanted,

/CG and /PULL enable CG and PULL button in the toolbar and
/MACRO:REHEEL, HMMTPULL makes the above macros available in Load Editor.
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The Pull window can be used to applied or change a pulling force. If a value is applied
that "tips" the vessel, the RESETHEEL button can be used to return to the starting
condition and smaller forces applied. To see the resulting heeling moment and pull
forces that produces that moment, click the HMMTPULL button (may have to right click
on the RESETHEEL button).

Fr 1B g O n] I R ek Fy . BN T — N R E R AR, A4 T DLE
[RESETHEEL Y %41 3% [RI4) 46 L35 AN it i Ay se /N ) 3R S8 . i 75 & W g R6 A g i
FEAER A5E, Ay [HMMTPULLY %41 (R]RERS B4 E 5o [RESETHEEL]Y %411)

Starting Load Editor will bring up a window similar to Figure 4.

JR A A 2 R 4 R

E GHS - PARBUCK - 95" FISHING VESSEL

GHS,” & Load Editor

Systorns Version 12.40

Draft: & in Sea:

Tanks || Weights ”E"? Autol Solvel

Ground I| Pull I|ResetHeel Zero Heel |

Tank Description Name Contents Load Cu.Ft | Load% | Sounding
FOREPEAK BALLAST FOREPEAK.C SALTWATER 0.0 0.0
FUEL DAY TANK FODAY.S FUEL OIL 128.3 95.0
FUEL DAY TANK FODAY.P FUEL OIL 128.3 95.0
LUBE OIL LUBE.S LUBE OIL 0.0 0.0
HYDRAULIC OIL HYDR.P HYDR OIL 0.0 0.0
ENGINE RM DBL BOTTOM DBO.S FUEL OIL 0.0 0.0
ENGINE RM DBL BOTTOM DBO.P FUEL OIL 0.0 0.0
POTABLE WATER TANK FW.S FRESH WATER 0.0 0.0
POTABLE WATER TANK FW.P FRESH WATER 0.0 0.0
WING TANK #1 WT1.8 FUEL OIL 584.3 95.0
WING TANK #1 WT1.P FUEL OIL 584.3 95.0
WING TANK #2 wT2.8 FUEL OIL 493.7 95.0
WING TANK #2 WT2.P FUEL OIL 493.7 95.0
WING TANK #3 WT3.S FUEL OIL 514.9 95.0
WING TANK #3 WT3.P FUEL OIL 514.9 95.0
DOUBLE BOTTOM #1 DBE1.§ FUEL OIL 250.0 50.0
DOUBLE BOTTOM #1 DE1.P FUEL OIL 250.0 50.0
DOUBLE BOTTOM #2 DB2.§ FUEL OIL 0.0 0.0
DOUBLE BOTTOM #2 DB2.P FUEL OIL 0.0 0.0
FORWARD HOLD HOLD1.C SALT WATER 0.0 0.0
AFT HOLD HOLD2.C SALT WATER 0.0 0.0
FOCSLE INTERIOR FOCSLE.C SALT WATER 0.0 0.0
ENGINE ROOM ENGRM.C SALT WATER 0.0 0.0
LAZARETTE LAZ.C SALT WATER 0.0 0.0
Load percentage (right-click field to select) | Total SALTWATER: 0.0 Cu.Ft | FEET

Figure 4

The "Tank", "Weights", "Ground" and "Pull" buttons will bring up their respected
windows. Tank loads, weights and the pull forces can be changed and the results
displayed after clicking the "Solve" button. The "Auto" button can be clicked to eliminate
the need to click "Solve".

g [Tank (Ag=) 1, ["Weights (&) 1, [Ground (4> 1 1 [Pull (4
710 Y HH, RIARH AN E O nf AR E A A EEREE AN ), JRa S
[Solve (R 1 B g R. [Auto (HZBY) M AT A3IRM, £FHH AL
[Solve CKf#E) 1 #%H.
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Once enough pull force is applied to right the vessel, the Condition Graphic window
displays the vessel in nearly an upright position. Note that there is some resulting
reactions at the skeg.

TR R IR IEMT R, THERI SIS Rs it ah T IR B8, A RIER T
TEHI{E 68

4.1 GROUND REACTIONS #8&1EMH 7

Up to this point we only know what will happen up to the tipping point. During the
rollover, the lost buoyancy due to the emerging topsides or superstructure may be
greater than the gained buoyancy due to the submerging hull bottom. This could effect
the ground reactions in unpredictable ways. To find the maximum ground reaction, a
short macro can step through the rolling at small increments and the ground reactions
evaluated.

FIXEONIE, AT RIEER, 5 2k AT 4. FERIE A, I HH K P MR F B =
SR NIEI AN DN R b4 TR s B = 8- L E=| P DK R ArR (S A P 2k o PN
R SAE I 71, NI R AT A BN S 1 EEE Tk s 7

VARIABLE HE MAXHEEL MAXREACT = O
-REHEEL
FIX HEEL

MACRO TIPOVER

SET HE = {HEEL} MIN 1

HEEL {HE}

SOLVE

IF {REACT} = O THEN EXIT

IF {REACT} > {MAXREACT} THEN SET MAXREACT = {REACT} | SET MAXHEEL =
{HEEL}

\TOTAL GROUND REACTION:{ REACT:2}, RA ={ RAH:2}, GMT = { GMT:2}, HEEL
={ HEEL}
/

To run the macro and see the reactions at every ground point at the maximum.
IBAT S, FIERNRER SRR SAEH 7T

_-TIPOVER (90)

\\\

HEEL {MAXHEEL}

SOLVE

\THE MAXIMUM GROUND REACTIONS OCCURRED AT {HEEL} DEGREES\
\\

STATUS DISPL

The above approach is a check of the total ground reaction. The reactions at the two
chine locations are reported when the total reaction is at its maximum. It is possible that
these individual reactions may be greater at some other heel angle that at the angle of
the maximum total ground reaction.

ETE T TR SR S AE T R R 2 SR SR F 0 B ORI T A A A
RAEF 30 WAL E 25 B IR R B U A — e ok, IR T E Y
RAFR IR RE = K
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If the individual ground reactions are desired, a GROUND REPORT can be given at
each tip angle and examined. When in Load Editor, the Ground button will display the
ground reactions and can be checked when the pull forces are changed.

A8 P A AT DUZE A A R U R AR . RS, [Ground
(i) 1 LA Bon ik S A E I 70, I HEA 3 e vl DU AT R

4.2 STABILITY THROUGH THE ROLLOVER Z#£ i/ 21958

To see the righting arm during the roll, return to the initial condition and change the
angles to produce the curve as the vessel rolls to port.

N T WML ORI B LR T i [l 20, TR B B40 46 T, e Cnla i
(BIESE kR Qe A =l §:iiEo

-REHEEL

VARY heel

SOLVE

ANGLES 0 -5 -10 ... -90
RAH

The righting arm curve should look similar to Figure 5.

(8] 52 7 ith 2SR T 5.
Dogyocas of Mool - Fox t
7o S0 50 40 ao zo 10 o 10
z.of Ty I T T I T I I I
i.= E— E p—
5 e
4.0 E-— : -.J/_-)f' —_—
3 o
0. 8 Fagrmemnafomn s "
E S i r,
.-j' N Ekd = O.05 .pf/
o0l N N /
: ™ 7
AN
] ¥ ,
b 3 P s
- = — \\h / 1
AY //
- N\ /
\ A
—i .8 b— Bightincy n_rnvf —]
_ \ o
\\1 ’.f
-4 £ F— \\ f -
1 \ /
X /
- e \ / 1
\.\ F4
- ™ J_)/
. ] | | |...I....|....I | Ll | 1
Figure 5
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A copy of the run file, PARBUCK.RF, to perform the above analysis can be found in the
Appendix. From the .pdf file, the commands can be copied and pasted into a text file.

M PDF SO & Hillfy & A SCAR A, 18471% 3044 PARBUCK. RF,  $04T _ETHIAG 4347 .
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5.0 CAPSIZED VESSEL M:fh/GiE

The pull command can be used to find the forces needed to right a floating capsized
vessel. Since the command converts the defined pull force into a moment, the total
moment needed to roll the vessel can be determined by a single pull command. In
reality, bridles and cables would be arranged to pull in opposite directions at two or
more locations. In the example that follows, only one location will be used.

AL [Pull (HE30) 1 5443 R IR BB M AR T & 0 77 iz SR 70
SRR SIHE, i ARIAR AR T TR DU — A [Pull () 1 i@ RKokA5 . %
(K], 2R ANGE 4 N AL A B A DA B BRI BT AT B . AR R G T, AR T
—MLE,

A simple initial condition of a 2000 mt displacement, an LCG located at 27 m fwd of the
origin and a VCG of 5 m

WG T, HEZKE 2000mt, LCG 7T J5 A A BT 27m, VCG A 5m.

WE 2000 -27 0 5
HEEL 180
SO

From the geometry model SV.GF the following hull offsets are taken at station 44.87f.

MARRL SV.GF F i, TR WAL 44.87F AL
Figure 6

.00, 9.60/

6.39,8.36

2.28 047

t §
¥
=} 1.00, 0.00

207
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In the previous example, the pull command applied the same given force at the attach
point for all angles of heel. In this case, the force applied will be a function of the heel
angle. This will simulate the "unfurling” of the bridle as the vessel rolls. Assuming the
pull force is directed 10 degrees downwards relative to the waterplane, and starting at a
heel of 180 degrees, the force will be applied at the first point from 180 to 170 degrees.
The first point being the edge of the keel flat on the port side. Turning Figure 6 upside
down will help to visualize the values for the force function. Then the force is applied at
the second point from 170 to 150 degrees. The opposite bridle is slung under the hull
and attach to the opposite side. The elevation angle is 10° upwards. The deck camber
Is 2°, so as the heel passes 8°, the attachment point is taken at centerline, and so on.
From the above geometry, the commands would look like this.

FERTE B 32200, [pull (HEd) 1 w4 FIFEE T 45 5E 2R F5E X L F) 2 figh
FI7HME. FEARGI, EARBEUA N EE T, SR BB LR T e . ik
PAKTIA 100, JrmER, MBI 180° FFUh. AR JPEM 180° | 170°
B RTINS, HE 6 BRI REMTRZIMERI . 5 = 5 AFH 718 M
170° 2] 150° o MTRMNRE R REEMEZ T, MEEREmZ s 4, KFRA 10°,
JrEE e WBCREGE 20, FrRUHETEOEOZ 8° , MEERUEM AR, RYE LmE,
i AT

Force function LCF TCF VCF

A4 Blo pEck sTBD" %10180 %10172 00171 0@0 -45 6.39 9.36 180 10
PULL "FWD DECK CL™ 0@180 0@171 %1@170 %1@168 0@167 0@0 -45 0 9.60 180 10

PULL "FWD DECK PORT" 0@180 0@168 %1@167 %1@0 -45 -6.39 9.36 180 10
PULL "FWD AT KEEL 1" %1@180 %1@170 0@169 0@0 -45 -1 0 0 -10
PULL "FWD BOTT 2" 00180 0@170 %1@169 %1@150 0@149 0@0 -45 1 0 O -10

PULL "FWD BOTT 3" 00180 0@150 %1@149 %1@122 0@121 0@0 -45 2.28 0.47 O -10

PULL "FWD BOTT 4" 00180 0@122 %1@121 %1@108 0@107 0@0 -45 3.53 1.86 O -10

PULL "FWD BOTT 5" 00180 0@108 %1@107 %1@98 0@97 0@0 -45 4.25 3.15 0 -10

PULL "FWD AT DECK 6" 0@180 0@98 %1@97 %1@0 -45 6.39 9.36 O -10

Inserting the above pull commands in a macro and calling that macro with a pull force,
GHS will apply that force at the proper attachment point. If the resultant heel is between
angles specified in a function, linear interpolation is used to find an intermediate force.

RPN [pull (R 1 dnd, AR ER J1. GHS AEAR N 4 s AR
FI 3o b s i AR s U2 18], ) 2R PSR AE SR 7 1K) o TRIMEL .

By adding the following lines to the macro, multiple cases with different pull magnitudes
can be run.

WAL BRI B2, A RLSAT SR AL ANFERL AT

SO

SET HE = {HEEL}

PULL REPORT

HMMT REPORT

DI STATUS BODY@-45

PAGE

HEEL O

RA O -5 ... -180 /SIZE:1.8
HEEL = {HE}

Sample results for a pull of 250 mt and graphs of the righting and heeling arms for 50,
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150, 250 and 290 mt forces are shown on the following pages.

T SRR SR 250mt [RTRTEAHAE A 50, 1504 250 F1 290mt Fi 7[R B R AR AT
T Al 2R P
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09/03/10 17:03:456 Creative Systems, Inc. Page 1
GHS 12.32 66 M. SUPPLY VESSEL/TUG CAPSIZE
Pull for heel 147.02p------ Force (MT)----LCF----—- TCF----- VCF----Az----- El
FWD DECK STBD 0.00 45.000f 6.3%0s ©9.350 180.0a 10.0
FWD DECK CL 0.00 45.000f 0.000 ©9.500 180.0a 10.0
FWD DECK PORT 250.00 45.000f 5.39%0p 9.350 180.0a 10.0
FWD AT KEEL 1 0.00 45.000f 1.000p 0.000 0.0 -10.0
FWD BOTT 2 0.00 45.000f 1.000s 0.000 0.0 -10.0
FWD BOTT 3 250.00 45.000f 2.280s 0.470 0.0 -10.0
FWD BOTT 4 0.00 45.000f 3.530s 1.850 0.0 -10.0
FWD BOTT 5 0.00 45.000f 4.250s 3.150 0. -10.0
FWD BOTT AT DECK 6 0.00 45.000f 6.3%0s 9.350 0.0 -10.0
Distances in METERS.==============c-cccmmcmcccccc e ccc o oo cc oo oo oo ee
HEELING MOMENT specification
Pull for heel 147.02p------- Height------ Arm----- Force (MT)-------- Moment
FWD DECK STBD 0.393 3.449 0.00 0.00
FWD DECK CL -3.271 -0.215 0.00 0.00
FWD DECK PORT -6.534 -3.479 -246.20 856.42
FWD AT KEEL 1 4.206 7.262 0.00 0.00
FWD BOTT 2 5.290 8.34%6 0.00 0.00
FWD BOTT 3 5.592 8.647 2456.20 2,129.01
FWD BOTT 4 5.108 8.164 0.00 0.00
FWD BOTT 5 4.421 7.476 0.00 0.00
FWD BOTT AT DECK 6 0.393 3.449 0.00 0.00
Total pull heeling moment to starboard-------------- > 2,985.43
Distances in METERS.------——-———-—————-———omooo oo Moment in m.-MT

Note:

RESIDUAL RIGHTING ARMS vs HEEL ANGLE
LCG = 27.000f TCG = 0.000 VCG = 5.000

Origin Degrees of Displacement Residual Arms

Depth---Trim----Heel----Weight (MT)---in Trim--in Heel

-0.637 5.24a 147.02p 2,000.00 0.000 0.000
Distances in METERS.---Specific Gravity = 1.025.-----

The Residual Righting Arms shown above are in excess of the
overturning arms derived from pull moments.

CG - Origin Depth: =-0.637 Trim: aft 5.24 deg. Heel: port 147.02 deg.

Body B 45.000f
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The maximum force needed to overcome the maximum negative righting arm is
approximately 290 mt. If a force is applied that is greater than the righting moment, the
righting arm and heeling arm curves do not intersect. In reality, a pull of that magnitude
could never be achieved. Once the vessel is rolled beyond the angle of largest negative
righting arm, the pull forces will decrease. However, the range of negative stability
continues until 60 degrees, after which the vessel will continue to right itself.

6] 1F i KA A T E R K128 290mt . W miin iy kT8 8 S5, MamEE )
B AR T AR . MF L b, AaHBIX A KIS, MBI AT T &
KOERIE E 2 fG, MNA N (BT RfatEE AR AETE 60° N, MM
it 60° , MEELEE EATEIIE.
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6.0 SUNKEN VESSEL ¥ ISR RA

Using the pull command is not appropriate for raising vessels completely submerged.
However, it would be appropriate for rolling a submerged vessel that may be on its side.
For instance, to access a damaged area for repairs or to orient the vessel for lifting in an
upright condition.

[Pull (i) 1 dr 2 AIE M T MRS TR R EEM T R T — B i A
Tho Flhn, BEANBRXIETEE, PRIERN W 2 RS

When a PULL is applied to the model, GHS treats the vertical component of the force as
a point load. A positive weight if the component is downwards, and a negative weight if
the pull is upwards. The horizontal component, if any, is handled as a moment. The
moment being equal to the magnitude of the horizontal component times the distance to
the centroid of the submerged lateral plane area.

[Pull (Btady) 1 &N BB, GHS B (A 0 E Ny . fu iouIE, Jr i L
LA TTEET o K JISE RO AR AL B, B S T KT R LA LA
K T AR A O R BE

Consider a case where the sunken vessel is submerged and resting on the ground. The
total reaction of ground points will be the weight of the vessel (fix weights and tank
loads) less any buoyancy. When pull forces are applied, the vertical components will
reduce the ground reactions. When the total of pull forces exceeds the total of ground
reactions, GHS will solve for the condition where any excess pull forces will be equal to
the lost buoyancy due to the hull emerging from the water. This may be acceptable if the
only purpose is to determine the lift needed to raise the vessel. If in this case, the
bottom is an irregular surface and the vessel cannot be lifted straight up, some rolling
will occur in the initial stages and if the ground reactions are of concern, the PULL
command may not be suitable. In addition, if the lift involves more than one lifting device,
as the vessel rolls and gains and/or loses ground points, the force on the lifting devices
will vary.

B N Lo, MUt HARERAEKR, R M ER 5 TR EE (e M
FRH) WEF ST HHNE R I, MR RSAER T Za KT R AR A
JI0S, GHS SRAAEZAET L0, B B 05 M e K I R 5 A9 0, XA oliE T
P R KT o WORAEIXARE BL R, T MR A LR e AR R I, M A JE A 5 5L B KT
AN R 2 R R A, RSB B R AR /0, 84 [Pull (JE40) 1 fiv& 7] gEANIE
AT AT o, RS ARE G mil. i Bk afEA—n, mil bk
WA= A A .

Since such a procedure will be influenced by many factors, using the Multi Body module
will provide more flexibility to the Naval Architect and provide more information and a
better understand of the forces encountered and how they will interact.

W T 5 I RS2 AR 2 R Re i, BT A AR iAo 2 A R J I R G is H . §2
MEZMER . EIRZ EE T 1 AE LR 2 181K A EL R
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6.1 GETTING STARTED WITH MULTI BODY Z#&#A /T

If you are familiar with Multi Body or have used it in the past, you may wish to skip to the
next section.

IR BB SRR B 2 i I, AT Ak A&, #EAT &,

Windows allows more than one session of GHS to run at the same time. The Multi Body

module allows these sessions of GHS to communicate with each other. Multi Body (from

here on referred to as MB) operation is initiated by a special form of the solve command.
This is:

Windows #:1E R G A A — I i1 24 GHS F2)7, Z BRI fRVEH GHS F2/F Bk R K.
ZRERRRE (UETFR MB) 2/ [Solve GRAE) 1 fir & B — M iR L X8 s E R . XAt

=

rE:

SOLVE PRIMARY ...parameters

or

SOLVE SECONDARY .. .parameters

or

SOLVE NORMAL

Before discussing the parameters, understanding how the individual sessions of GHS
communicate with each other is needed. Each of the sessions of GHS in use during MB
operation, is considered either a primary or a secondary session. Each primary may be
connected to one or more secondaries, and each secondary may be connected to one
or more primaries. However, primaries may not be connected to primaries, and
secondaries may not be connected to secondaries. This is accomplished through
“channel files". Each primary session will have a unique channel. Secondaries can have
one or more channels associated with them. Once connected, the various sessions of
GHS will communicate with each other though connection points defined through critical
points.

TEVRSHC AT, HI A L2 T RS GHS FEFF I 5 HAh GHS TR @Ik R .
f£ MB BT fEH, GHS BFEARTREF, BARRKHEIET. LR IER—
NEEZNRBIERF: BRG] LLUERE — AN RE A TR . (H2 B P AT DU
TR, REREFF AT LUERR IR P AR 7. Bfp 2 lalild “lIECfE” Mk ER. B0 ER
Fe A ME——/NMEIE, MIRSREFAE e N lE. @SR 5, % GHS R
SE SO R IERE AT IR R

There are two types of connection between these critical points, latched and grounded.
Considering the case of an integrated tug-barge, latch type connections are needed.
Grounded type connections are used where one vessel is resting on another. In this
case, one vessel will exert an upward force only on the other, such as a drydock raising
a vessel would. If the connection points are not in contact, then no forces are exerted.
These critical points are defined in the coordinate system of the geometry model used in
that session. In addition, if two critical points are present, the 3 dimensional distance
between them should be the same. If three or more critical points are present, the
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distance between them and their relative locations to each other should be the same,
since this type of connection requires that the critical points must be coincidental at all
times. The effect of the connection points not being coincidental will be discussed later.

AP RS TT I, HE OR R AR . AT, XAE SR .
PR A LE o — RS b, XGOS e AL . ERXFME S, — AR 5 — A A e —
NIRRT, AR T RS 2T — MM IR R B R, AT IIER.. R
BB EAAR PR A AR R tEAh, WERA P RBE A A A = 4 R Y R
BEAARN WRA =B B, i T AR B SR A 3 4 AR A 1R 00 T (R
TERL, BT % mi Z TA) R BE 8 R AR B ANAR o 2 RS R I RS A P B 1 DUREAE LUR

W

Only vertical forces are considered in the interactions between the vessel, so it is best
to think of the connections as ball and socket joints as opposed to pinned joints.

A W R R A, DL, 8 25 BB R B ki 3%, AR HIER

For the sake of simplicity, let's use a barge train consisting of two identical barges
connected at the corners. The geometry file CSI100.gf is a 100" x 40" x 10" rectangular
barge with 4 equal port and starboard tank pairs. As each session uses a single
geometry file, however the same geometry file can be used. Figure 7 shows the
arrangement and connection details of the barge train.

AL, RS — R — AR AR L A AR . B SCF CST100. gf /& 100 Je R
X40 FER X 10 HRFEEEBNE, ZBME S NIUAe = AL ER. AT R A=
ANPEST R, ER] DU — R & 7 RGN T S AR B A T

The run file MBBARGE.RF can be created by copy and pasting the commands in the
Appendix.

A A RRE s B =3¢ 0 i & 1 32 17 SO MBBARGE. RF

AFT BARGE FWD BARGE
1
|
TAMEK 4 TAMIK 3 TANK 2 TAME 1 TAMK 4 TANK 3 TAMK 2 TAMEK 1
&
I
-~
Y [ 1]
[T [
t%:_ﬂ Ry
1)
¥
!

y

=—25.0ft

Figure 7
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The critical points for the forward barge would be:

HIT T S5 A P S B A 2

CRTPT (1) "STBD PIN™ 102.5 17.5 14.5 /NOFLOOD
CRTPT (2) "PORT PIN"™ 102.5 -17.5 14.5 /NOFLOOD

and for the aft barge:
Je THT ST PR 2«

CRTPT (1) "STBD PIN" -2.5 17.5 14.5 /NOFLOOD
CRTPT (2) "PORT PIN" -2.5 -17.5 14.5 /NOFLOOD

The transverse location of 17.5 feet off centerline is the location where the reaction
forces are balanced. The location of the actual reactions should not be used. For
example, 16.25 feet of centerline for the forward barge and 18.75 feet for the aft barge.
We will see why at the end of the exercise.

SAEF S A B FE R O R MBS 17,5 TR, PR — A2 IR SeFRiE Bk E, 141
i, A SRR A ORI EE R 16,25 R, JE I EAEE ORI EE R R 18, 75 TR
X2 R R WA ZR S 45 2

Once defined, setting the channel of communication and connecting point interactions
would be done with the following commands.

X GERK, TN A R B AR AE R R
SOLVE PRIMARY:TRAIN.MB /WAIT

and

pil
SOLVE SECONDARY:TRAIN_MB,1,1; *,2,2 /WAIT

In the first statement above, TRAIN.MB is the name given to the communication
channel to be used. If more than one primary session is to be used, a different channel
name must be used in the statement for that session. The parameter /ZWAIT tells this
session of GHS to wait until communication is established with the secondary session.

ERE KRS, TRAIN.MB ZEKREER L. A ZANHTERF, BaHEHAR
FEEE A AR SH/WAIT R B IEAREFr, BEAEMIR S IRHEAER ¢ &%

In the second statement, the critical points are connected by reference to their number,
thus 1 to 1 and 2 to 2. The first in the pair refers to the critical point on the primary
vessel, the second in the pair to the secondary vessel. Since both critical point numbers
are positive in each pair, this becomes a latched connection. If one was negative, then it
would be a grounded connection with that point being one that would not bear weight or
not exert an upward reaction on the other vessel. The * before the second pair indicates
that the same communication channel is to be used. If this secondary vessel was also
connection to a different primary vessel, then the different communication channel
would be stated.
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B AARATR, @ BEROCE R, W X 1, 2 X 20 B PR — AN R I O
R B TAMRIRGRE R R . AR AR IR, IR A XA IE R e e U,
IMRA A RRNE, EA A TE B AR — RS AR T, I8 A X MR
A S . B H B AT SRS AR R A IETE . RGO IE S 1 J 4 — 1 i
A, R AL AN R I .

So, in order to initiate the MB process, the following commands for the forward (primary)
vessel would be:

PRlk, 8 7isqT MBREFE, AT (32D MM

CLEAR
READ CS1100.GF

DR 3
SO WE LCG
VCG 6

CRTPT (1) "STBD PIN™ 100 20 10 /NOFLOOD
CRTPT (2) "PORT PIN™ 100 -20 10 /NOFLOOD

SOLVE PRIMARY:TRAIN.MB /ZWAIT

ST GHS
ST CRT

LOAD (*) EDIT /DISPLAY:TRUE

the commands for the aft (secondary) vessel would be the same with the CRTPT and
SOLVE commands as given on the previous page. The LOAD (*) EDIT command
enters a load editor window for each session with MB running under load editor. Any
change in loads made in one load editor window will be reflected in the other.

Jal QR kst a4 5arm i B LCRTPTY ,  [Solve R 1 2 —FEM.
[LOAD () EDIT) fr A HE NI mind O, I mESE Iis/T MB fit, (R —
AR iR o R IR, AR R A ) A — A
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7.0 EXERCISE %3:

Write two run files using the above commands. Start two sessions of GHS and execute
each run file.

WRAE N EIBAT a9 FIs4T 301, AR GHS #2Fe, 1847 3Cf.

What would happen if the connection point of one barge was 20 feet off centerline and
for the other barge, 15 feet off centerline? This is an exaggeration of using the location
of the actual hinges on each barge. The reactions computed by GHS are equal in
magnitude but because the location, and thus the lever arms are different, the barges
will result in different heels.

R PIIERE b B, SR E, WIIIER S — gk 20 3R, 55—k
HULZR 15 R, SR 2RGUE? MRHE GHS THE, JIRI R/ NE—FER), (H2m TS
A—F, ERKEA R, SEEMHREHA 2

What would happen if the connection points were defined as being at the fwd end of
each barge? Since we visualize the forward direction of model towards the right, we
might visualize this arrangement as one barge on top of, or superimposed on the other.
GHS would find equilibrium but does not recognize any interference between the two
hulls. So if the Multi body sessions were set up in this way, loading Tankl of either or
both barges would result in both barges being trimmed by the bow.

I SRR AR R E AR RN B E A A A AT A RZ Y I, JF HARBOZ
FETRES B SANER MG Eo GHS ] DAIR B, (B IFASREIR I 4> M 1 2 [ (RO AR fe] o
Ko P, wfbded pe R 7 UL 7 2 A, B T BRI E 1 AR
=T BAENTE AL

IR SRR I RV AR BRI B 2 R A A A BATB0E A ML IR H— e o — i
TR e B NAE 5 — M Eo GHS WTRLSKAR-T4, (EAREIRBI MR 8] (I & . e
LIy BOE MB FEFP, JUE BN DA = | R, A RO AR =
A E

Note also, since GHS does not recognize any interference between the two hulls, a
condition with excessive trim could result in the hulls making contact. This is true
regardless of the arrangement. To prevent this, a combined trim (aft barge trim minus
fwd barge trim) of

2 x arctan (2.5/14.5) = 19.56 degrees

EFER, BT GHS ABETRM MM AR A, S KRR 1 0 7 e 2 3 BUin o0 B
. TAREFZHA R TR . 08 BT E LR R L, AT b E AT I I
C T AT BT 25 i T M A 150D

2 x arctan (2.5/14.5) = 19.56 degrees

in this case would have to be an operational limit.
XGOS, DA R ERR E .
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Now let's explore connection points as ground point types. A simple scenario of a
floating barge lifting a sunken barge in 22 feet of water will demonstrate the use of this
type of connection.

BUE, AEFRATR AL N IE R . BUE R TR R A Tl 8 00, — RGP 2K
TR —RITR B, B T/K R 22 Je Uk

INITIAL CONDITION

~LIFTING POINT ON
FLOATING BARGE

%
T _~—LIFTING POINT ON
"~ SUNKEN BARGE

If the sunken barge was on a level bottom with its deck 12 feet below the surface, the
commands to set up the condition and initiate a Multi Body session would be

WR PO BT /KR 12 3R, 38 THUR MB F2 7 a2 Wi R

CLEAR
PROJECT SINKER “this displays in the title bar, helps to keep
READ CS1100.GF “track of which session is which
WEIGHT 300 50 O 6 “wed Sets a weight of 300 Ltons at 50 ft aft,
“cent¢ on centerline, 6 ft above the bottom

DR O The draft needs to be defined before groundpoints. und

The negative penetration then locates the ground points below the waterline.
CRTPT (1) "FWD CONNECTTON™ O 20 10 connection at Ttwd stbd corner

CRTPT (2) "AFT CONNECTION'™ 100 20 10 ~“connection at aft stbhd corner

GROUND ""FWD STBD"™ * 5 20 0 /PEN:-22 T“at zero draft, 22 ft to the
GROUND "FWD PORT"™ * 5 -20 0 /PEN:-22 “bottom will put the deck at
GROUND "AFT STBD™ * 95 20 0 /PEN:-22 12 feet below the surface
GROUND ""AFT PORT"™ * 95 -20 0 /PEN:-22

LOAD (*) .95 “to make sure it sinks
SOLVE SECONDARY LIFT.MB 1,1; *,2,2 /WAIT

With the lifting barge directly above the sunken barge at a draft of 2 feet, the commands
are

A AR VTR M IE BT, WZ/Koy 2 R, fr S iEa)in T

CLEAR
PROJECT FLOATER
READ CS1100.GF

DRAFT 2

SOLVE WE LCG TCG
VCG 6
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CRTPT (1) "FWD LIFT POINT"™ 0 20 10 “lifting at the fwd stbd
corner
CRTPT (2) "AFT LIFT POINT" 100 20 10 “lifting at the aft sthd corner

SOLVE PRIMARY LIFT.MB /WAIT

It is suggested that you type or paste these commands into two run files, for example,
SINKER.RF for the sunken barge and FLOATER.RF for the floating barge.

T B R G IX Ly B A) B AN BT M. flan, PTBsEAER SINKER.RF SCAA
EE AL FLOATER.RF 3044

It does not matter in this case, which is the primary and which is the secondary as the
critical point numbers match and both are positive. But that defines the connections as
the latched type. If chains or cables are to be used, so the lifting barge can only lift up
and not push down, a grounding type connection is needed. To do this, the command
for the sunken secondary vessel would be

FEARGI R, R ARIL A HAE Y I, A2 EREFP I AL RS2 IR P I R, X0
ANEE, BUIRGE SO, A S IREE ., WARMH] 7 95 sii R, & E
HEeRIERTHI 70, ANRESE AL T T, A 75 BB i A s B . IR N DT
PR i B AR

SOLVE SECONDARY LIFT.MB 1,-1; *,2,-2 /WAIT

The second number in each pair corresponds to the secondary vessel. The negative
sign sets that point as a grounding point. As such, it can be pushed up (or in this
arrangement, pulled up), but it can't be pushed down (or bear weight).

BEH BN 2 A B DR RTS8 i 0T B B A i B4, e RCAT BL g AT
DA EHE (FEMARES, £ ERD , EARR M (EEfE .

To use load editor and view the Condition Graphic window, add to each run file

N TR R B SMAE L E . BN S5 2)iE 47 3

VARIABLE CGPARAM="BODY @5 @95,PROFILE"
LOAD (*) EDIT

To initiate a MB session from a single run file, a third run file, such as LIFTBARG.RF,
the commands

FH SR 25 = SO T )5 3 MB #2/%, 411 LIFTBARG. RF,

SHELL GHS FLOATER.RF /SPAWN
RUN SINKER.RF

will shell out to another spawned GHS session which will run FLOATER.RF then will run
SINKER.RF. Once equilibrium is reached, the Condition Graphic window can be viewed
by clicking the CG button in Load Editor.

XA AT IR Y GHS F2F7, 1817 FLOATER.RF, #RJ5i217 SINKER. RF. K
et e, AR dr g [CC) 424, AERIEE 1.
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E GHS - FLOATER - General HydroStatics

GHS,” S 920 Sitor
Condition Graphics
button
werants | CG || Ls || Aut
Ground Points
Weight Description | LONG TONS
Interaction @ 1 (-12.08) 0.76 0.00 20.00s -10.00
Interaction @ 2 (-12.07) 0.96 100.00a 20.00s -10.00
_—— MB flag, green if in
: Equilibrium, magenta
Height of If not
connection poin M

The graphic will demonstrate two issues. First, since the connection points were defined
at the deck of both barges, GHS immediately solved as if the barges were connected at
those points, pulling the floating barge down while trying to lift the sunken barge. To
make this a useful MB session, the connection points on the floating barge should be
located near their respective connection points on the sunken barge. The deck of the
sunken barge we know is initially 12 feet below the surface, the deck of the floating
barge is 8 feet above the surface. The height of the points on the floating barge need to
be decreased 20 feet.

ZEEER TS, 5, BT AR AR e T &R S, GHS MR ANHE
BT, SRR A SRR S T BT, BRI S ) R . R B
R N S TR L2 B R R TR, IXFE MB R SRR . BRATENE DA
DS FARCT AR A B A KT BAR 12 J0R, B BN I RGP /K T DA B 8 R By B
RS R R 20 gL R

CG — Draft: 3.19 @ B.08 Trim: fwd B.13 deg. Heel: sthd 11.48 deg.

CG — Draft: 15_48 @ O_608 Trim: B.00 deg. Heel: port 23_12 deg.

Secondly, there would be interference between the two hulls making the above situation
impossible. One could attempt to add addition points assigned to act as constraints. In
this case, adding points to the bottom of the floating barge and connecting them to the
point on the deck of the sunken barge with the deck of the sunken barge acting as
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ground points. To prevent any interference between the hulls, we can add two additional
critical points to each. Two at the bottom corners of the floating barge, and two at the
top corners of the sunken barge. FLOATER.RF should be revised with:

Hk, MINRSEARRE AR S, A VRGO RE R A . AT AN 1 R A R G S A
FERXFEOL T, (EREF BB A, SUTBB HARARE, WE SR A . Oy T
Ge LTI AR 2 TR AR LA AR i o, FRATT AT CLAEREAGA B SN P LA R R B s, PN AE
AR AL AL, IANEDTR AT L M 4k . FLOATER.RF RAZ1T J9:

CRTPT (1) "FWD LIFT POINT™ O 20 -10 710 — 20 = -10
CRTPT (2) "AFT LIFT POINT™ 100 20 -10

CRTPT (3) "FWD BOTTOM CORNER™ O 20 O

CRTPT (4) "AFT BOTTOM CORNER' 100 20 O

And to SINKER.RF, add
XtT SINKER.RF, 10

CRTPT (3) "FWD TOP CORNER™ O 20 10
CRTPT (4) "AFT TOP CORNER™ 100 20 10

Finally, the MB command for the sunken vessel needs to be revised. If the sunken
barge is the secondary vessel, the revision would look like.

), VIR IMBY fr & REIE. WR IR R XA, BIEWT:
SOLVE SECONDARY LIFT.MB 1,-1; *,2,-2; *,-3,3; *,-4,4 /WAIT

The two additional pairs for points 3 and 4 defines the relationship between the new
critical points. The first point in each pair corresponds to the primary vessel and the
negative sign sets that point on the floating vessel as a grounding point.

PIEALBRTINCHE £ 3 A1 4 € S TR RIBORHE s o RS — O N ERGAR I AL,
AR E AR S E T

Rerunning MB should result in little or no reaction forces at the initial connecting points.
The sunken barge is grounded on all four points. The floating barge at at zero or very
small heel and trim. To simulate lifting the sunken vessel, the height of the critical points
of the floating vessel can be increased.

HEAT MB R, 45 SR TE RIS AT IR > AR A AT R A o IR
PO AR K TSV IRA (E VA BB, O T B ST e T
B, RTLEIERE R ] R
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Weight: Origin Depth:
LCG: H ' [#{+H
Trim®: = FSA:

i@ origin
Effective VCG:

Tanks CG || LS
Lrowms [ |  concToms,reer |
Weight Description | LONG TONS LCG TCG VCG Load% H
— Figure 7
Interaction -';:]“-2 {-'I2.00} 0.01 100.00a 20.00s -10.00

Increase the VCG of the
Interaction @1 and @2
To -9 feet

Distance above Baseline in Ft FEET

As the critical points heights are raised, the floating vessel will change its trim and heel
while the sunken vessel may remain on the bottom. As this happens, the connection
points will no longer be coincidental. Recalling from the previous exercise with the barge
train, when the connection points are not coincidental, discrepancies occur. The user
should be aware of this and attempt to keep the differences small when raising the
critical points. Another problem is that when changing the heights by a large amount,
when the second pair of critical points we added result in a large penetration (remember
how the penetration and stiffness effect the reaction of a ground point) a solution can't
be found.

MR SR, R R O AU T, SR T IT BB R REIEAE KR . R AR IR S
DU, R R AN R AR . SR B B BTG SR ), BIER S AR S, A
o MPHRIER, (EREN, FHRFERSBUNMIZR . FH—ADRlsE, =S
BRI, b R B 28 AN KRR AE 8 TR AR /i 5@ A AR T 52 i
SAERITD  EXREA DB o

Whether running Multi Body from run files or Load Editor, changes in critical point
heights should be kept small. Due to the solving process used by GHS and Multi Body,
making a change and then changing back to the initial value will not always return to the
prior results. It is important that the difference between the heights of the connection
point pairs and the magnitude of the reaction forces remain small. Large differences are
an indication that the connection points are becoming unaligned.

TR B AT SCAEE RS RIS AT WB FRFY, VB B R Rt —
BN T GHS I MB BLHURAE, SOICAL(H, R E BRI,
BEASH I 20— BEIOSE . L, RN B P SO B 50 0 75 FE S A R K/ R
OB, WP TR, AERAE R AR R — B4 b
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It should be noted that there are times when using a simple approach or applying an
appropriate restriction may vyield better results. Taking the above as an example, the
realistic approach of two connection points resulted in possible errors. If the sunken
barge is actually on a flat bottom, one connection point could be used. Then alignment
of the critical point is guaranteed. Or fixing the trim of the floating barge if it can be
assured that the trim can be kept to a minimum.

PE R AL, A3 — A B (0 7 VA BRI = A BR 1) AT e =77 AR S B 2 2R . R B3R
PERN—A 5, RS A% A I 7 VAR S5 R AT RE R B R 1. (E A SR UTA B 1
AAFESFBE KRS, AT DA — AN a7 0B DG sl R B AE A D I A
N BUE HL T

Another issue to be aware of is that using the Load Editor to raise the critical points,
only the vertical distance relative to the vessel's baseplane was changed. As it is
expected that the attaching cables or chain remain perpendicular to the waterplane, the
results are reasonable only for small angles of heel and trim. In the next example, a
special form of the CRTPT command is used to make adjustments to the connecting
point heights perpendicular to the waterplane.  Unfortunately, this is not possible in
Load Editor.

AT A AR R A, E A R i A PR T OB O, AT i R v i TR A
X 3 [ B B AR AR o BOE AR AN BE K T PR 5 T L, 49 A A5 R @ H T/ A A
FPMEI . £ FEIH, — MR [CRTPTY w4 H T B 45 a5 2 B T oK Tl . gt
YRR, 3 g i A oI SE DX A Th RE

7.1 PREPARING TO RAISE THE SUNKEN FISHING VESSEL ### #

The use of ground points has already been discussed and will not be repeated here.
The number and locations will need to be determined by the situation and experience.
The use of the PULL command may or may not be appropriate. This section will
discuss the use of Multi Body to roll and raise a sunken vessel with two floating barges.

RS s HOa il 17, AR ER . SEEN A B TR LA & 58 )
Wro [Pull (i) 1 drS Al REE W AT e AR . AR BHe, 18 H MR IEFMHE i
MB AL e AN G2 26 — IR o

The fishing vessel has sunk and is in 30 feet of water and heeled at 25 degrees to

starboard. Our two 100 foot barges are position on each side and will winch the vessel
up by cables over the side. Figures 8 and 9 show the arrangement of vessels.

M T, IR 30 JERIRAK S, A fZRIHT 25° o PIS% 100 4 ROK ML 1% i
P, B A AE NRON HREAT AT P . B 8 AT 9 ot 1 AR K AT B

— AT AE 30 FERIAKH, AT 25° o W%k 100 S RS @A I, S
A BRIz, K 8 AN 9 Bonn A A E .
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Figure 8
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INITIAL CONDITION

r__ PORT BARGE STBD BARGE

— | T f—

N

LOOKING FORWARD

Figure 9

The following commands will define the initial condition for this example. The fishing
vessel will be the secondary vessel as the connections will be grounding type
connections and is the preferred method. The weight and center of gravity of the fishing
vessel is determined by assuming a 10.5 foot initial draft and 1 foot of aft trim. The VCG
is set at 10 feet. The vessel is resting on the bottom with a heel of 25 degrees. The
pilothouse top is set at 5 feet below the waterplane. The ground points used are 3 along
the keel and two on the chine. Or some reason, all the hatches and doorways were
open so the lazerette, holds, engine room and foc'sle are flooded. These commands
should be entered into a run file, FVLIFT.RF

AL T A 1 A E ARG Tk EIET i, BRI IR N, 3 I e AL U
Ee . i E O R 10,5 SRMIBIAEIZ KN 1 SRR AL E, VCG
BOEN 10 e MHERAEKR, 2 25° o BRAESETIBBOEAEK T b Uk, WERE
B3 MR AL WE 2 MR AR BT, P e DR TIE AR R AT IR,
PN ol 1IN 7= 1IN o0 NS I B T <151 R R NG e = [ Sl S o Tl
FVLIFT. RF,

CLEAR
PROJECT FVLIFT
READ FV._GF

TRIM 1/100

DRAFT 10.5

SOLVE WE LCG TCG
VCG 10

HEEL 25
CRTPT (1) "PILOTHOUSE TOP" -24 0 28
HEIGHT (1) -5

GROUND "FWD KEEL"™ * -27 0 0.157
GROUND "MID KEEL"™ * -4 0 O
GROUND "AFT KEEL"™ * 23 0 O
GROUND "FWD CHINE™ * -15 10 3
GROUND "AFT CHINE™ * 12 12 3

TYPE (LAZ.C, FOCSLE.C, ENGRM.C, HOLD*) FL

SOLVE
STATUS CRT GHS
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For lifting points the following critical points will be used.

T ) R OREAE T A

CRTPT (1) "FWD STBD CONNECTION" -19.25 12 12.90 /NOFLOOD
CRTPT (2) "FWD PORT CONNECTION"™ -19.25 -12 12.90 /NOFLOOD
CRTPT (3) "AFT STBD CONNECTION"™ 19.25 12 13.36 /NOFLOOD

CRTPT (4) "AFT PORT CONNECTION"™ 19.25 -12 13.36 /NOFLOOD

The locations were taken from the geometry file but they do not have to be on the hull.
An example of locating them at other locations will be shown below. Two lifting barges
will be used. One on each side of the sunken vessel. The one on the starboard side of
the sunken vessel, STBDLIFT.RF will be lifting from its port side. Two starboard tanks
will be used for counter ballast. Its initial condition and connection points are as follows:

X S A E B E RO, HEAIAD —EBAEME E . NI RIS SRR B
B 1o BRI ERMN, 2 TUiAR M. EUA R ERMN, 817
STBDLIFT.RF, 7EH AR FUiNE, WMAAUMRER TECE L, HYIuh T AER &
R

CLEAR

PROJECT STBDLIFT.RF

READ CS1100.GF

WEIGHT 300 50 0 6

LOAD (TANK2.S,TANK3.S) 0.2

CRTPT (5) "FWD PORT WINCH™ 30.75, -20, 11
CRTPT (6) "AFT PORT WINCH™ 69.25, -20, 11
SOLVE

ST CRT

The location of the connection points are centered on the barge's length at the same
distance apart as the points on the sunken vessel, on the barges side and 1 foot above
the deck. If the critical point numbers were not specified, they would have been assign 1
and 2 by GHS. This could lead to confusion in the reports, so 5 and 6 was given.

S A A B AR BT R e R, AL E AT R AR, AL, =
TR IR WA E SO RS, A GHS K B 3IE SUF S 1 A1 2, {ERIXFEE
wREIRT, PTLATEE ¥ 5 5 A1 6.

For the other barge positioned on the port side of the fishing vessel, PORTLIFT.RF, a
counter weight of 25 tons is used located on its port side to give an initial starboard heel.

ot s e AT B 5 — I, PORTLIFT. RF SCARLE L ZE 44 58 25t MW B4 ) is 4
4 .

CLEAR

PROJECT PORTLIFT

READ CS1100.GF

WEIGHT 300 50 0 6

ADD "COUNTER WEIGHT™ 25 50 -15 12

CRTPT (7) "FWD STBD WINCH™ 30.75, 20, 11
CRTPT (8) "AFT STBD WINCH™ 69.25, 20, 11
SOLVE

STATUS CRT
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At this step, run each file and note the heights of the critical points. The points on the
barges are about 9 feet above the water and the deepest point on the ship is about 24
feet below the surface for a total of 33 feet. The points on the barges will need to be
changed to create a connection. That could be done by changing the heights in the
above statements, but doing so would lower them perpendicular to the barge's
baseplane as explained earlier. A better method would be to change them using special
form of the critical point command, CRTPT (n) *-d will lower the nth critical point d
feet. The same statement can be used to raise the critical point by replacing the minus
sign with a plus sign. The amount each is lowered depends on how the vessel is to be
lifted. One option would be to lift it straight upwards with its current heel of 25 degrees,
or to rolled it upright then lift. Here we will roll the vessel first. If it is lifted on the stbd
side too far, it may tip to port. To prevent this, we set all the barge's critical points to 33
feet below their present position. Then we will raise each the same amount so the port
side connection will support the vessel when it is near upright.

MDY, BATEANCHIRERRIG A SR R E AT S KRAEKE L L 9
S RAEAG B R fiR AR KEE LU 20 24 Se R Hhit 33 SRl AR 2 Ui A b
R RUOR B IERE . (E EIREA) X n] DUE I 2028 =y BEORSE ,  (HIRX AR = PR AT 3 B
BB (0B T BB o B A K 7 VR A P M 5 i & R RS IR 2k e AT
[CRTPT (n) * —d] AR RfiRes n A8 d SERBEE . [RREAE & RT3 38 5 F
AR S S e I R R R . BRI R BB R Tz e AT By e — Mk
R HH AT 25° Rl iR M Edr, BORF IER R ER Ei. fEXHE, AT & e #Y
Fefiff. ke m A IR, e B A A B . O T DR B, AR
A B A S R AT B 33 SRA T MR, BAMENA s Lo =R 77,
A A MHRIT IR HOIRAS I, e R AR IR fR] LSRR

MO RRT, IBAT A, RC s s R R BN O AU B MUK T EA R 9
JREPKEAT 24 R, B3k 33 R BANF SCi EEOM i s T e, W
EAETE, FRATTRT DU SO O A RSB, R WM ATC AN, XA b
ARG AR ) E R . — N INEEZ KA [CRTPT (n) % —d] A&/
Bon AREA d RREE. XEMEM RIS R RE, RS Sukms. &
U B AR A BB R T I T R THIUN . A7 — ARl T,  ELZRARTHIUME,  PREF UM = Al A7 1
25° o BREIKIEDIMG, HHEATIRTE. XEIATE BT QURAMRTHE R, A
TONRZEtile Dy 1SRG B0, BATT i B ITA BN B Oy ST LU R 33 SR
SRJE A R SE T RIRE R R, XA AR IRV, A2 a3 3% mi AT ASCHE DTN

To move the critical points, set up the communication channels for Multi body and enter
Load Editor, add the following commands

BBl i, Oy MB BB TIERHIE, NGBS, I dy i
FVLIFT.RF

SHELL GHS STBDLIFT.RF /SPAWN

SHELL GHS PORTLIFT.RF /SPAWN

SOLVE SECONDARY: LIFT1.MB,5,-1; *,6,-3; LIFT2.MB,7,-2; *,8,-4
LOAD (*) EDIT
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STBDLIFT.RF

CRTPT (5) *-33
CRTPT (6) *-33
SOLVE PRIMARY:LIFT1.MB
LOAD (*) EDIT

PORTLIFT.RF

CRTPT (3) *-33
CRTPT (4) *-33
SOLVE PRIMARY:LIFT2.MB
LOAD (*) EDIT

Now executing FVLIFT.RF in GHS will start two additional sessions of GHS/Load Editor.
The results can be viewed in the appropriate Weight and Ground Point windows. The
heights of the connection points can be changed in Load Editor as in the previous
example. But by using run files, we can use the CRTPT (n) *-d form of the critical
point command. To do this, the three sessions of GHS will need to communicate with
each other each time the values are changed. If we step the connection point heights,
say one foot at a time, it is necessary that all three sessions of GHS reach equilibrium
before continuing to the next step. Since we expect the port side barge to not make a
connection in the first condition and possibly subsequent conditions, that session will
need to wait until the others reach equilibrium. That can be done by looping macros that
exit when the condition that the other session are ready to continue.

WAE, f£ GHS whiz4y FVLIFT.RF, JEBMAEAMNE) GHS/ R H i asfefr . 45 Rl LLAE

[Weight] 1 [Ground Point] & H R &F . WRTHE] T, 76 gwiE 4 4] DL
B, A i ek, WFEMEH [CRTPT (n)  * -d) AR Smd. =4
GHS F&/7 HAHIE R H e R DA, iR IATRE T ERANEE, BRBEs—ER, =
A GHS R ARG A4 ks —0 . BT IATTCH 72 2 P S AE 23 — IR LA
EALER:, MAAEZER TP @ ERE, XNMEFHEHLMET LR P EEET. 4
HABFE T HE SRS, T IEI HE B 53 7 10 7 RS B T s Ot

As stated at the beginning of this manual. It is assumed the user is familiar with macros,
user variables and passing parameters. These features of GHS will now be
implemented. For every user variable created, they will need to be declared in each run
in which they are used.

IEAATF TR IR R, FP SR P RREMIEN 8. GHS IXLLThRER L IX Bk
17 MR B AL R, AERENBAT SO F A A AR B AT e 2R AT A ]

Above we defined the two barges each as primary sessions and the sunken vessel as a
secondary session. The looping macros will be in the run files associated with the
barges. Then neither one will continue until the fishing vessel reaches equilibrium. The
looping macro is written as

ETEERATT A U AR E RN R, € XU NIREFEF . 18T X IER %
TR BB R . AR — AT A 81T, EEDURINIE R P . 1G9 %E
BT
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MACRO IFREADY “creates a looping macro
WAIT 0.1 “waits for 0.1 second
IF {READY}=0 THEN EXIT IFREADY ~loop if second session not ready
/

In the run files for each of the primary vessels, the following macros are needed
R EMVAR R AT SO, Rk

MACRO HOIST “to adjust the height of each connection point
CRTPT (7) *+%1 “note that the critical point numbers must
CRTPT (8) *+%2 ~correspond to those in the run file

/

MACRO STEP “macro to change point heights
-HOIST %1 %2 “passes new values to macro hoist
SOLVE SEND SET NEWLOADP=1 ~“note, use NEWLOADS=1 for the stbd side
- IFREADY “starts looping until READY=1 is

“received from secondary session

CLS
IF {STARTED}=0 THE SET STARTED=1 ELSE PAGE “for output control

STATUS CRT GHS
DI STATUS PROFILE:OUTBOARD, BODY @30.75 @69.25
SET READY = O
WAIT 0.1
/

Variables READY and STARTED need to be declared. Variables NEWLOADP and
NEWLOADS do not need to be declared in this run file. The SOLVE SEND sends what
follows to the session with which it is communicating. The command SET NEWLOADP=1
in this case, is only recognized as a GHS command in the receiving session. Therefore,
that variable needs to be declared in that run file.

A MAE & [READY ] Ml [STARTED] . 7EiXAMIZ47 CfFr, A8& [NEWLOAD] Al
[NEWLOADS] /A B, [SOLVE SEND] 1y &4t dn 4 2 J5 BRI 11 S 50 AL 16 25 FH I R 1
e, MR, 76 GHS #232f2 R B i 7 [SET NEWLOADP=1] w4 . [KIt, NEWLOADP
R B R .

To open a report, raise the connection points 8 feet in 1 foot increments and view the
results, include the following:

NTAERSIRTHER A 8 TR, R 1 RIS, IFHEESR, Rl <
)
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REPORT PT_BARGE.PF

.STEP 1 1
.STEP 1 1
.STEP 1 1
STEP 1 1
.STEP 1 1
STEP 1 1
.STEP 1 1
.STEP 1 1
WAIT 0.5 “to avoid conflicts with stbd printout

SOLVE SEND SET NEWLOADP=-1 “send to second session to stop macro
“NEWLOADS=-1 for stbhd side

REPORT CLOSE /PREVIEW /SPAWN preview report

END

For the secondary vessel, the following macros are needed
X IRB M, AEHNLLT %

MACRO STEP “macro to start solving for secondary vessel
WAIT 0.1
IF {NEWLOADP}<0O THEN IF {NEWLOADS}<O THEN EXIT
IF {NEWLOADP}=0 THEN EXIT STEP " if port side not ready, loop
IF {NEWLOADS}=0 THEN EXIT STEP " if stbd side not ready, loop

WAIT 0.1 “allow time to detect now unsolved
SOLVE WAIT:60 “wait until fully solved

CLS

IF {STARTED}=0 THEN SET {STARTED}=1 ELSE PAGE

ST CRT GHS

DI (*) STATUS BODY @-19.25 @19.25
SET NEWLOADP=0, NEWLOADS=0

SOLVE SEND SET READY=1 “broadcasts ready to both port and stbd
EXIT STEP “exits macro and reruns macro step

/

REPORT FV_LIFT.PF

.STEP

SOLVE NORMAL “ends Multi Body communications

WAIT 0.5 “avoid conflicts with other printouts

REPORT CLOSE /PREVIEW /SPAWN

END

Variables NEWLOADP, NEWLOADS and STARTED need to be declared. Due to different
processor speeds, memory and possibly other issues, the time GHS takes to solve a
particular condition may vary. The procedures utilized during Multi Body solving with
multiple sessions may have timing issues in complicated arrangements. The WAIT n
commands causes timed pauses that help to keep the sessions in sequence. The
length of time of the pauses or the need for them may vary for different computers or
networks if using one.

i A& [NEWLOADP] , [NEWLOADS] #1 [STARTED] . HTAFMEHEEL. N
AEFNLAB AT RER 7], GHS TR —4r e LN TR AT RS A A . FEPFIH MB bk
K2 BN BT E 20 B T Re & AR R B R . [Wait NY 4] DL {5k
Fe, MR HIUT KIS AT« BT [B] 0 E i R AS [ 1 DX 285, A 7 A P o s A0 £ i - i)
R ES A —FE 1
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After successfully running the above run files by running FVLIFT.RF, three report files
will be opened in a preview window. Each report should have 9 pages corresponding to
the 9 steps as the connection points were changed. Note that there was no reactions at
the connection points on the port barge for the first 6 steps. This is due to the initial
condition defined with the critical points on the barge positioned below the critical points
on the fishing vessel. All four of the lifting points were raised 1 foot in each step. The
increments for each step could have different. For example, the lift points for the port
barge could have be located at the contact points on the fishing vessel. This would
simulate the lines on the port side being snugged up as the starboard barge started to
lift to prevent an increase of the ground reactions as the vessel rolls. In this case, initial
height of the port barge points would be set by

JRINIEAT M FVLIFT.RF ZJ5, BURE DT =kl et B RER 9 105l
XROERE AL 9 NP, IEREBIARBAHIET 6 AP ERIER A A I .
XTI oL, R E SN B O SR T UT BN O s DA RERR BT 1
Fe R BB IGET UA AE. Fltn. A RO AR DTSR b, AT
G0N LA ARGEIEEE, O T B R S AR g, R A BN, T 2 AR R T LA
BT ERXAEOLN, ARREIRIAIIA s PR 7 i E

CRTPT (7) *- 23 " 25 degrees of heel puts the port side about
CRTPT (8) *- 23 ~10 feet above the sthd side

The steps would then be

-STEP
-.STEP

.STEP 0 O
.STEP 0 O
.STEP 0 O
.STEP 0 O
.STEP 0 O
.STEP 0 O

11

11

Likewise, the steps could be such that only the forward or aft points were raised in a
step.

FIFER), IXEPBREH T AR ST DL

If the operation is carried out as illustrated above, it is apparent that the fishing vessel
cannot be brought to the surface. In reality, the barges may have sheaves mounted
outboard of the hull sides, the lifting is done by a crane or the barges are restrained so
they are not directly over the sunken vessel. To do this, the connection points can be
located outboard of the hull sides. See Figure 10.

IR BRAEZ B PR AT, IRBIE, VMR RERIh TP IS, BN AT REAE AR
PN PR N 22 e e e, JE S LB SR T, ARG B R, R R AE
PAEYIUN A IE BT o IXFERUE, R AT EAE MR SMIU. 2 WA 10.
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CRITICAL POINT USED
FOR TRACKING HEIGHTS

CRITICAL POINT USED
FOR CONNECTION FFSET
HEEL ANGLE
1
[ PORT BARGE STBD BARGE

CRITICAL POINT USED FOR N -
VERTICAL COMPONENT =
CONNECTION AND HEIGHTS SUM OF DISTANCE

BETWEEN CRTPTS

\\— HORIZONTAL COMPONENT =
OFFSET * COS(HEEL)

LOOKING FORWARD
Figure 10

By setting up the Multi Body sessions as shown above, the reaction forces given will be
proportional to the vertical component. The ratio of the vertical to horizontal components
is equal to the ratio of vertical to horizontal reactions. From this, the forces needed to
restrain the barges and the tension in the chain or cable can be determined.

W E W EPR K MBRERE, AR KL e I EIE SR EL . R EAUKT >R
R O AR 55 3 ELAKT SR D RO EUAE . i, Al F - 20BN A 0 AR R Bl R
HHr /1.
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7.2 DEBALLASTING THE SUBMERGERED FISHING VESSEL #A#n%

In some cases, raising a sunken vessel by lifting as above, the vessel cannot always be
raised to a position where enough waterplane area to maintain positive GM while
pumping out flooded compartments. In this example, we will assume the fishing vessel
has been raised to a level that the pilothouse is exposed and the hull is somewhat
accessible. To empty the flooded compartments, we will make use of several of the
types of tanks available in GHS. To begin, the initial condition is set using the weight,
centers of gravity and lift points as in the example above. Using part of the FVLIFT.RF
run file, we can quickly start a new run file. Copy FVLIFT.RF to FVDEBALL.RF and
make the revisions shown below. Delete what is crossed out, add what highlighted.

TEREAEN T, VIAEA—& A Lk f2E 07 FTH 00, BRI F, FRA MR E — i
O T IR T 2R = f oK, HEASA RS2 A 8, BTSRRI =, £ GHS
BATFR X LNMRKEE . B, MEmps~—8, SFHEE, B, 2k
WANPIAE T . FIAHE 7 FVLIFT. RF 1847 3CfF, AR DA d e 5 — AN 8T 101847 3

S| FVLIFT. RF #| FVDEBALL. RF SCAFIFFAEH an N B, BRI T, ITIAARZRTT

CLEAR
PROJECT T FVDEBALL
READ FV_GF

TRIM 1/100

DRAFT 10.5

SOLVE WE LCG TCG
VCG 10

HEEL 25
CRTPT (1) "PILOTHOUSE TOP" -24 0 28
HEIGHT (1) -5 R

TYPE (LAZ.C, FOCSLE.C, ENGRM.C, HOLD*) FL
SORVE
STATYS—CRT—GHS

-19.25 12 12.90 /NOFLOOD
-19.25 -12 12.90 /NOFLOODb
19.25 12 13.36 /ZNOFLOOB

19.25 -12 13.36 /NOFLOOD

CRTRT—(¢1) GROUND "'FWD STBD CONNECTION"
CRFRPT—2) GROUND "'FWD PORT CONNECTION™
GRFPT—C3) GROUND "*AFT STBD CONNECTION™
CRTRPT—(¢4) GROUND "*AFT PORT CONNECTION"

] [ s

MACRO OUTPUT

SO

STATUS WEIGHT, DISPL, WPL:TOTAL
DI (*) STATUS PROFILE

7

REPORT FVDEBALL.PF
-OUTPUT
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Running the above will produce the follow page

IBAT BRSO T — T A

L 1 al
M| FYDEBALL.PF - page 1 of 12 (right-click for help) = @] = |
11704710 15:06:26 Glenn Bauer, WA Page 1
ZHS 12.40 95" FISHING VESSEL EYVDEBRALL
WEIGHT and DISELACEMENT and WATERFLAME and CRITICAL BOINT STATUS
BPaseline dralt: 21,292 B Origin
Trim: ALY 0.862 deg., Heel: 0.00 deqg.

Part----—-—---—=—-===— = wWeight (LT) ----LOG-——--- TOG————- WCE
LIGHT SHIF 373.83 n.74r n.on i0.0n0
SpEr-———--——-— Displ (LT} -——--LCB————- TCR————— WCB
HUOLL 1.025 &633.56 G.060 n.aan 9.58
HOLDL . O Flogded 1.025 -85.66 9.65L n.on 2.23
HOLDZ .. Flegded 1.025 -&3.18 13.55a n.on 29.43
EOCSLE.C Flooded 1.025 -89.11 33.660 n.an 17.73
EHGRM. T Flogded 1.025 -60,32 A1.00r n.on 94.26
LAE.C Flogded 1.025 -84.495 29.42a n.on 9.80
Total Displacement--> 1.025 250.34 5.980 0.0o0 T.43
React (LT} ----LECR—----— TCR————~ WCR
Fwd Sthd connecticn 14.89 19.250 12.00s 12.490
Fwd Poert connectien 15.05 19.250 12.00p 12.490
Aft Stbd connectien 46,63 19.25a 12.00s 13.36
Al Port connecticn 46,92 19.2%a 12.00p 13.36
Total Reaction--—---- = 123.49 94.92a 0.04p 13.2%
Total BPuosyanocy-—-—---—-— = 373.83 0.73r 0.01p 9.35
Righting Arms: 0.01la -0.01s
1 Nl spEr-——--————-————- WEA————— LCE————— TCE——————— BML-———- BMT
Total Waterplane----> 1.025 aazvn 5.33a 0.02p 1001.0 421.06
LT/Inch
91.10
Distances in FEET.-————- - e e e e e e
Critical Peints---——————————-——oee— LCp————- TCP————- Yop————— Helght
(1} Engine room vent ELODD 22,850 5.50s 1&.50 -4.55
(5} pilothouse top ELOOD 24,000 n.aan 28.00 .97
Distances in FEET.--——--—=--——--- e e
CG = Draft: 21.2% @ 0.00 Trim: aft 0.62 deg. Hesel: 0.00 deg.
Profile View —7
T-ZI.I.'I.:KS 20 HOLDL.C 21 HOLE2 .o 22 FOCELE.C 23 EMGRALG 24 LAR.C
i i p— - )
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Now that the focsle is exposed, it will be the first to be emptied. Various methods may
be employed to do this, for a demonstration of the pressure tank type, we will assume
the entry is sealed and an opening cut into the aft bulkhead above the main deck. A
connection is made to the focsle deck so the compartment can be pressurized. The
pressure tank type using the tank's reference point as the opening or breach in the hull.
Add the following to the run file

BUTE, FEREFIAR O KT, BEEsEgRE. BEMETUERZHITE, EHR
—MRIEREERE, BABEN D%, fz%ﬁUt%ﬁ@@ﬁgF#wﬂuc
R FR bR S T G, XRERR AT DUINE T o IERE A DB O 4 /ES 2% 5. i
N A iE R BB T

REPORT FVDEBALL .PF
-OUTPUT

REFPT (FOCSLE.C) -23.1 0 14

CRTPT “FOCLSE OPENING” -23.1 O 14 /NOFLOOD
TYPE (FOCSLE.C) PRESSURE /HEAD:2

-OUTPUT

REPORT /PREVIEW
REPORT OFF

The reference point is set to a meaningful location. When the PRESSURE tank type is
given the slash parameter must also be given. The head given in this case is 2 feet.
GHS will lower the level in the compartment to a level 2 feet below the external
waterplane. If the reference point is above the external waterplane, the level will only
be lowered to the reference point. Viewing the results shows that the compartment is
not complete empty. Increasing the head to 5 feet will lower the level to the reference
point.

RS RARCEAE D E I E . RIS IR T AU R S H, AR
TROLT, femRUE N 2 R GHS K FRARAMRKZE LU I B R 2 8 2 SR
Rz AESNEK UL, W 2T BRI R . WREREY, s EEZ M,
BEIN fo ey LB 5 JE R BRARSZ AR (17K

ERSHE G EAA R E . RES RN EN, fFEERRSH. £
firf, JESRWCE Y 2 9, GHS FFRRARA =KL, ERMTAIMNEKL 2 1R ks
BTN, B AKA AR IR T 2% . SRR, iz EILRA <
Sl WMk E] 5 JER.

Now that the engine room vent is almost above the waterplane, cutting an opening in
the hull side and pressurizing this compartment will empty most of its contents. Since
the location of the engine room floor and day tanks are not visible from outside the hull
the opening is made above and forward of these boundaries. This and the following
additions to the run file should be place before the REPORT /PREVIEW command.

PLAEHLAGIE P EE KT T, TERRARAZ N 3 & 1, InETE S HUe 48 R 7K. |
T I O EHLAR B AR AT H R v AS AR E%ﬁﬁﬂ@imﬁnﬁﬁﬁ TEMT RSN B AR, BT PATE
[REPORT] [PREVIEW] x4 Z BIiE4T SCAFE R AR iy 218 )
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REFPT (ENGRM.C) -31.0 6.5 4.5

CRTPT “ENGINE ROOM OPENING” -31.0 6.5 4.5 /NOFLOOD
TYPE (ENGRM.C) PR /HEAD:15

-OUTPUT

The vessel's condition should look like this.
W 0 12 IX R

Condition Graphic - Draft: 17.97 @ 0.00 Trim: aft 10.81 deg. Heel: zero

From the above results, it is seen that the opening in the hull side to the engine room is
7.6 feet below the surface. Closing or sealing of the vent opening will trap the air in the
compartment. 7.6 feet of seawater is about 7.6/33 = 0.23 atmospheres. To make this a
bubble tank type with that pressure, the type and load commands are used.

M R g BWuT LR H, MR AT O EKI AR 7.6 AL, @M, M
HImmwsA, BRA%. 7.6 JER MK ST 7.6/33=0. 23 ™M KA K. ATCLA [typel
1 [load] 4B XAM e =W E A EAME IR E A E,

TYPE (ENGRM.C) BUBBLE
LOAD (ENGRM.C) /PR:1.23

The above will increase the tank load if the reference point depth increases by
balancing the pressures at the reference point. If the reference point depth decreases,
the load won't change. In reality, air will escape decreasing the pressure, however GHS
does not determine this pressure drop. So if the depth increases again, GHS will load
the compartment as if the 1.23 atmospheres of pressure remains.

n bar iR, BTESHE TR, MRS R, B sk R
S RN, MRS A L. FL b, RS UES TR, H GIS AaHES
Fimisl, BrBL, An SRR BE BRI N, GHS &g o 4% 1. 23 N KR A 34T 3640

At this point, the focsle could be sealed. To do this while maintaining the amount of
residual contents trapped in the compartment, add the following

BRI, FEME R EORFF AR EANAE, ISINEL RS

TYPE (FOCSLE.C) DAMAGE
TYPE (FOCSLE.C) INTACT /HBL

By setting the tank type to damage first, the /HBL parameter will keep the trapped
contents when the tank type is set to intact. This option is available for damage and
flooded tanks.

B, BWEMMESE. WORMEPBUE RSN, /IBL SHRIRFFRERAAL . Hhkin]
P A S SR
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The next obvious step is to pump out the [EBEIEHE. Using a modified hatch cover with a
vent and pickup tube, the compartment will be emptied to a point near the hull bottom. It
would be good practice to decrease the load in steps to observe the effect of the
introduced free surface. Setting the tank type as intact, reduce the load in 25 %
increments.

=T L mE. JuH O, WEX O RMEEIE, 15§ SRR 5
— . WP RS E, —AWEE BRI DN RIFE IR .. A =3
TN 25%, WEE A= B AN

TYPE (LAZ.C) INTACT
LOAD (LAZ.C) 0.75
_OUTPUT

LOAD (LAZ.C) 0.50
_OUTPUT

LOAD (LAZ.C) 0.25
_OUTPUT

LOAD (LAZ.C) 0.05
_OUTPUT

The result is

LR AE:

G5 - Draft: 18.51 @ 0.00 Trim: aft .94 deg. Heel: 0.00 deg.

It is expected (and hoped) that the forward hold will emerge and begin to spill its
contents. However, the SPILL tank type should not be use here. A spilling tank
maintains the contents level at the reference point. But a spilling tank does so even if
the reference point is below the external waterplane. For this situation, the damage tank
type is appropriate. A damaged tank with a nominal load of 100% will act as a spilling
tank if the reference point is above the external waterplane and a flooding tank if the
reference point is below the waterplane. To set the forward starboard corner of the
hatch opening as the reference point and the tank as damaged, add the following

MBI GRS . EEA R T KT, HE A, AT, BT A G
T, T SRR % 5 (R — SR, (L B T % B B A
T AN AL R K, RS hR. BN RARAS 3 S E T ABIE R . R4S
AN &R L b B 100N S AR A 5% K
TR T, REAREM. R DA ASE A, RERE, Ea T
REFPT (HOLD1.C) -15.5 3 12.5

TYPE (HOLD1.C) DAMAGE
LOAD (HOLD1.C) 1.0

Next, the aft hold is pumped out in increments.

BROR, MR E
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TYPE (HOLD2.C) INTACT
LOAD (HOLD2.C) 0.75
_OUTPUT

LOAD (HOLD2.C) 0.50
_OUTPUT

LOAD (HOLD2.C) 0.25
_OUTPUT

LOAD (HOLD2.C) 0.05
_OUTPUT

We find that the vessel will be freely floating with the hold pumped out to 75%. It is left
as an exercise to determine if the vessel maintains positive stability between full and 75%
load.

FATKIL, feEsbs s 75%m, MyvlOREF EATER . CHE 7To%% AT ECE HL T B
RFFIERRMER TOL, BEEZ].
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-
W] FVDEBALL.PF - page 8 of 11 = B &
11705710 09:33:24 Glenn Bauer, HA Fage 8
GHS 12.40 95" FISHING VESSEL EVDEBALL
WEIGHT and DISFLACEMENT and WATERPLAWNE and CRITICAL POINT STATUS
Bageline dralft: 13.368 B Origin
Trim: Aft 0.33 deg., Heel: zero
part---------—————————————— Weight (LT} ----LLG----- TOG——-——- VoG
LIGHT SHIF 173,83 0.74[f a.00 in.00
Load----- SpGEr-—---- Weight (LT} ----LCG----- TOG————- VG
HOLDZ . O 0.7%0 1.02% 47,38 13.44a a.00 r.249
FOCSLE.C 0.00%2 1.025 0.32 23.30L a.0o 13.62
EHGRM.C 0.09% 1.025 a.83 29,6500 o.00 4,18
LAE.C 0.050 1.025 4.26 24.05a a.0o 3.17
Total Tanks--------- 27.99 9. 54a o.0o0 [
Total Weight-------- 431.82 0.&4a a.0o 996
Displ (LT} ----LCB----- TCB---—- WCB
HULL 1.025 517,47 1.0&6L0 a.0o T.94
HOLDL . C Flooded 1.025 -3 68 3.650L o.0o0 8.23
Total Displacement--> 1,025 431.80 0.&5a a.0o '.88
Righting Arms a.0a a.0a
————————————————————————————————— LRF-----TRP-----VRF
ENGRM.C Balanced ab: Jo.oor &.005 .50
Fart-------—---—-———————— SpGr------—---- WEPRA---—- LCE---—- TCE--————- BML----- BMT
Total Waterplane----> 1.023 11717 1.0a5L 0.01p 57.4 2.01
LT/ Inch------- FL-LT/Deg------- GML-——--- GHT
2.80 423,68 96.2 0.33
Distances In FEET.-——--—— - - oo e e e e
Critical Points-----—---—————--——o—o LCP---—- TCP-—-—- VeP-—-—- Helght
(1} Engine room wentl FLOD 22.850 5.905 1&.a0 1.26
(2} FOCLSE COPEWING 23.10C a.oo 14.00 0.7
[3} ENGINE RCOM OPENING Jo.oor G.a05 4.a0 -g.70
(5} pilethouse top FLOOD 24,000 0.00 28.00 14,97
Distances in FEET.-----—--—-—-——--—---mm oo
Condition Graphic - Draft: 13.37 @ 0.00 Trim: aft 0.33 deg. Heel: zero
Profil iaw
I'-' I T -
s s
L :
Tanks A0 HeLDi.C 21 HOLGR .G FE POCSLELS ED OEMGRHLG 24 LRE.C
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8.0 APPENDIX — RUN FILES FOR EXAMPLES IN THIS
MANUAL

8.1 GRNDHEEL.RF

CLEAR
PROJECT GRNDHEEL
READ FV.GF

MACRO SHOW
DISP (*) STATUS BODY @ 27F ©23.1A ©30.8A, PROFILE:OUTBOARD
/

“Define necessary critical points,
“features on the hull that are useful for setting the waterplane.
“Certain ground points and anticipated ground points can also be set.
CRTPT (1) "KEEL AT BOW™ 23F O O /NOFLOOD
CRTPT (2) '"SKEG AT 23A"™ 23A 0.6 0 /NOFLOOD
CRTPT (3) "AFT CHINE AT 23A"™ 23A 11.63 4.78 /NOFLOOD
CRTPT (4) "END OF SKEG"™ 30.8A 0 O /NOFLOOD

“Enter a known or estimated lightship weight.
WEIGHT 150 3F 0 11

“Enter added weights, some may have shifted.
ADD "DECK LOAD AGAINST TO BWK™ 15 25 10 13
ADD "FISHING GEAR™ 5 5 0 20

“Enter any tank loads, weight shifts are calculated by GHS.
LOAD (WT*) .95
LOAD (FODAY*) .95
LOAD (DB1*) .5

“Trim is the perpendicular distance between the waterline
“at two locations. The keel if exposed, parallel deck edges or
“other features may be used.
1T the keel is 0.5 feet higher at 25.0f than at 25.0a,
“then the trim is arctan (0.5/50) = 0.57 degrees aft
TRIM 0.57
“The heel can be estimated from observations.
HEEL 75
“Use the height of a critical point to set the depth.
HEIGHT (4) 2

“Define the ground points already in contact.
“The default penetration is 0, so it does not need to be given.
GROUND "'FWD CHINE™ * 27F 8.42 4.36
GROUND *"FWD HULL SIDE™ * 27F 10 10
GROUND *"AFT CHINE™ * 23.1A 11.63 4.78
GROUND ""AFT HULL SIDE™ * 23.1A 11.93 8.89

“For anticipated ground points as the vessel is righted,
Tassign ground points on hull with negative penetrations.
“This is the vertical distance from the ground point to the
“expected point of contact with the bottom as the vessel is righted.
GROUND "KEEL AT BOW"™ * 23F O O /PEN:-11.5
GROUND "END OF SKEG'" * 30.8A 0 O /PEN:-10

SO
ST GHS
ST CRT

“Define locations where cables are attached.
PULL ""WINCH LINE AT BOW™ O 30.8F 12P 21.2 180 -5
PULL "WINCH LINE AT STERN"™ O 23.1A 12.25P 13.55 180 -5

MACRO REHEEL ""RESETHEEL"
HEEL 75

SO

/
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MACRO HMMTPULL "*PULLSUMM™
HMMT REPORT

PULL REPORT

WAIT

/

“Enter load editor with CG parameter defined. Determine the amount
“of pull force required to right the vessel in the Pull window.
“Macro reheel is to reset the heel if too much pull force is applied.

VARIABLE CGPARAM = "BODY @ 27F ©23.1A,BODY @23F @30.8A, PROFILE:OUTBOARD /SYNC™
LOAD (*) EDIT /DISPLAY:OFF /CG /PULL:WINCH LOADS /MACRO:REHEEL, HMMTPULL

“Knowing about how much pull is needed to "tip" the vessel, about 7 tons
Tin this case.

“To determine maximum ground reactions, solve for them over a range of heel.

VARIABLE HE MAXHEEL MAXREACT = O
-REHEEL
FIX HEEL

REPORT GRNDHEEL

MACRO TIPOVER

SET HE = {HEEL} MIN 2

HEEL {HE}

SO

IF {REACT} = O THEN EXIT

IF {REACT} > {MAXREACT} THEN SET MAXREACT= {REACT} | SET MAXHEEL = {HEEL}
\TOTAL GROUND REACTION:{ REACT:2}, RA ={ RAH:2}, OMT = { GMT:2}, HEEL ={ HEEL}
/

.TIPOVER (90)

\\\

HEEL {MAXHEEL}

SO

\THE MAXIMUM GROUND REACTIONS OCCUR AT {HEEL} DEGREES\
\

ST DISPL

“to see the righting arm curve
-REHEEL

VARY HEEL

SOLVE

ANGLES 0 -5 -10 ... -90

RAH

REPORT /PREVIEW

REPORT OFF

8.2 CAPSIZE.RF

CLEAR
PROJ CAPSIZE
READ SV.GF

VARIABLE CGPARAM = *"BODY @-45 @-10, PROFILE /SYNC", HE

“ldentify attach points with critical points
CRTPT OFF
CRTPT (1) "FWD DECK STBD"™ -45 6.39 9.36 /NOFLOOD
CRTPT (2) "FWD DECK CL "™ -45 O 9.60 /NOFLOOD
CRTPT (3) "FWD DECK PORT"™ -45 -6.39 9.36 /NOFLOOD

CRTPT (4) "FWD BOTT BRIDLE 1 -45 0 0 /NOFLOOD
CRTPT (5) "FWD BOTT BRIDLE 2" -45 1 0 /NOFLOOD
CRTPT (6) "FWD BOTT BRIDLE 3" -45 2.28 0.47 /NOFLOOD
CRTPT (7) "FWD BOTT BRIDLE 4" -45 3.53 1.86 /NOFLOOD
CRTPT (8) "FWD BOTT BRIDLE 5" -45 4.25 3.15 /NOFLOOD
CRTPT (9) "FWD BOTT BRIDLE 6" -45 6.39 9.36 /NOFLOOD

“Set weight, center of gravity and capsize the vessel
WE 2000 -27 0 5
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HEEL 180
SO

“define the pull force as a function of heel and location
“the actual force will be passed from the call to the macro

MACRO YANK

PULL "FWD DECK STBD'" %1@180 %1@172 0@171 0@0 -45 6.39 9.36 180 10

PULL "FWD DECK CL"™ 0@180 0@171 %1@170 %1@168 0@167 O0@0 -45 O 9.60 180 10

PULL "FWD DECK PORT" 0@180 0@168 %1@167 %1@0 -45 -6.39 9.36 180 10
PULL "FWD AT KEEL 1" %1@180 %1@170 0@169 0@0 -45 -1 0 0 -10

PULL "FWD BOTT 2" 0@180 0@170 %1@169 %1@150 0@149 0@0 -45 1 0 0 -10
PULL "FWD BOTT 3" 0@180 0@150 %1@149 %1@122 0@121 O@0 -45 2.28 0.47 0 -10
PULL "FWD BOTT 4' 0@180 0@122 %1@121 %1@108 0@107 0@0 -45 3.53 1.86 0 -10
PULL "FWD BOTT 5" 0@180 0@108 %1@107 %1@98 0@97 0@0 -45 4.25 3.15 0 -10

PULL "FWD BOTT AT DECK 6" 0@180 0@98 %1@97 %1@0 -45 6.39 9.36 0 -10

“solves and produce a three page report for each step
SO
SET HE = {HEEL}
PULL REPORT
HMMT REPORT
DI STATUS BODY@-45
PAGE
HEEL O
RA O -5 ... -180 /SI1ZE:1.8
HEEL = {HE}
/
“start a report, run 7 cases with pull forces from 0 to 300 Ltons
REPORT /NOFOOT
-YANK (7,50) O
REPORT /PREV
REPORT OFF

8.3 MBBARGE.RF

CLEAR

MACRO T

CREATE TANK%1%2
SHAPE T.S
VECTOR %3,%4,0
//

/

ENTER PM

CREATE HULL
ENDS O 100
OuT 20
TOP 10
BOT O

/

CREATE T.S
ENDS 0 25
OuT 20
TOP 10
FIT HULL

/

NSRS
A DRWWNNPR PR
A
[cNoNoNoNeoNe]

DELETE T.S

WRITE CS1100.GF
QUIT PM
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8.4 FWDBARGE.RF

CLEAR
READ CS1100.GF

DR 3

SO WE LCG
VCG 6

CRTPT (1) "STBD PIN" 100 17.5 10 /NOFLOOD
CRTPT (2) "PORT PIN" 100 -17.5 10 /NOFLOOD
SOLVE PRIMARY:TRAIN.MB /WAIT

ST GHS
ST CRT

LOAD (*) EDIT /DENFMT:1 /DISPLAY:TRUE

8.5 AFTBARGE.RF

CLEAR
READ CS1100.GF

DR 3
SO WE LCG
VCG 6

CRTPT (1) "STBD PIN" O 17.5 10 /NOFLOOD
CRTPT (2) "PORT PIN" O -17.5 10 /NOFLOOD

SOLVE SECONDARY:TRAIN.MB,1,1; *,2,2 /WAIT

ST GHS
ST CRT

LOAD (*) EDIT /DENFMT:1 /DISPLAY:TRUE

8.6 BARGLIFT.RF

SHELL GHS FLOATER.RF /SPAWN
RUN SINKER.RF

8.7 FLOATER.RF

CLEAR
PROJECT FLOATER
READ CS1100.GF

DRAFT 2

SOLVE WE LCG TCG

VCG 6

FIX TR

CRTPT (1) "FWD LIFT POINT™ O 20 -10 “lifting at the fwd stbd corner
CRTPT (2) "AFT LIFT POINT™ 100 20 -10 “lifting at the aft stbhd corner

CRTPT (3) "FWD BOTTOM CORNER™ O 20 O
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CRTPT (4) "AFT BOTTOM CORNER™ 100 20 O

SOLVE

SOLVE PRIMARY LIFT.MB /WAIT

VARIABLE CGPARAM="BODY @5 @95,PROFILE"
LOAD (*) EDIT

8.8 SINKER.RF

CLEAR

PROJECT SINKER
READ CS1100.GF

WEIGHT 300 50 0O 6

DR O

CRTPT (1) "FWD CONN
CRTPT (2) "AFT CONN
CRTPT (3) "FWD TOP
CRTPT (4) "AFT TOP

GROUND

GROUND
GROUND

"“"FWD STBD" *
GROUND "FWD PORT" *
"AFT STBD"™ *
“"AFT PORT™ *

LOAD (*) .95

SOLVE

“weight of 300 Ltons at 50ft aft, on
“centerline, 6 ft abv the bottom

“draft needs to be defined before the ground

“points are
ECTION™ O 20 10 “connection at fwd sthd corner
ECTION" 100 20 10 “connection at aft stbd corner
CORNER™ 0 20 10
CORNER™ 100 20 10

5 20 0 /PEN:-22 T“at zero draft, 22 ft to the
5 -20 0 /PEN:-22 “bottom will put the deck at
95 20 0 /PEN:-22 ~12 feet below the surface
95 -20 0 /PEN:-22

“to make sure it sinks

SOLVE SECONDARY LIFT.MB 1,-1; *,2,-2;*,-3,3; *,-4,4 /WAIT

VARIABLE CGPARAM="BODY @5 @95,PROFILE"
LOAD (*) EDIT

8.9 FVLIFT.RF

CLEAR

READ FV.GF
VARIABLE NEWLOADP=0, NEWLOADS=0, STARTED=0

“sets up a sunken grounded vessel
TR 1/100

DR 10.5

SO WE LCG TCG

VCG 10

HE 25

CRTPT (5) "PILOTHOU
HEIGHT (5) -5

“crtpt for multi bo
CRTPT (1) "FWD STBD
CRTPT (2) "FWD PORT
CRTPT (3) "AFT STBD
CRTPT (4) "AFT PORT

“ground points

GROUND
GROUND
GROUND

"FWD KEEL"™ *
“MID KEEL"™ *
"“"AFT KEEL"™ *

SE TOP" -24 0 28

dy connections

CONNECTION™ -19.25 12 12.90 /NOFLOOD
CONNECTION"™ -19.25 -12 12.90 /NOFLOOD
CONNECTION™ 19.25 12 13.36 /NOFLOOD
CONNECTION™ 19.25 -12 13.36 /NOFLOOD

-27 0 0.157
-4 00
2300

GROUND "FWD CHINE"™ * -15 10 3

GROUND

"AFT CHINE"

* 12 12 3

TYPE (LAZ.C, FOCSLE.C, ENGRM.C, HOLD*) FL

SO

SHELL GHS STBDLIFT.RF /SPAWN
SHELL GHS PORTLIFT.RF /SPAWN
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SOLVE SECONDARY: LIFT1.MB,5,-1; *,6,-3; LIFT2.MB,7,-2; *,8,-4
“sets fv as the secondary vessel
“establishes a channel for communication with other ghs sessions
~1,-5 associates crt 1 from pri with crt 5 from sec, sec vessel
grounded
°*,2,-7 same as above, * causes same channel, lift.mb, to be used
“/wait causes execution to pause until a connection is made with at
least 4 interaction points

MACRO STEP “macro to start solving for secondary vessel
WAIT 0.1

IF {NEWLOADP}<0 THEN IF {NEWLOADS}<0 THEN EXIT “exit if both sides done
IF {NEWLOADP}=0 THEN EXIT STEP ~if portside not ready, loop to top

IF {NEWLOADS}=0 THEN EXIT STEP ~if stbdside not ready, loop to top
WAIT 0.1 “allow time to detect now unsolved

SOLVE WAIT:60 “wait until fully solved

CLS

IF {STARTED}=0 THEN SET STARTED=1 ELSE PAGE

ST CRT GHS

DI (*) STATUS BODY @-19.25 @19.25

SET NEWLOADP=0, NEWLOADS=0

SOLVE SEND SET READY=1 “broadcast ready to both port & sthd
EXIT STEP “exits macro and reruns macro step

/

REPORT FVLIFT.PF
.STEP

SOLVE NORMAL
WAIT 0.5

REPORT /PREVIEW
REPORT OFF
END

8.10STBDLIFT.RF

CLEAR
READ CS1100.GF
VARIABLE READY=0, STARTED=0

WEIGHT 300 50 0 6
LOAD (TANK2.S,TANK3.S) 0.2

“initial critical points, should be location of support, sheave, fairlead, etc
CRTPT (5) "FWD PORT WINCH"™ 30.75, -20, 11

CRTPT (6) "AFT PORT WINCH" 69.25, -20, 11

SOLVE

ST CRT

“adjust the height of the critical points to a height near the connection on the sunken vessel
CRTPT (5) *-33 °< make adjustments here
CRTPT (6) *-33 °< and here

MACRO HOIST

“crtpts heights to be redefined for each step
CRTPT (5) *+%1

CRTPT (6) *+%2

/
SOLVE PRIMARY:LIFT1.MB “sets barge as the primary vessel
“establishes a channel for communication with other ghs sessions
“/wait causes execution to pause until a connection is made
MACRO IFREADY “creating a looping macro
WAIT 0.1 “pauses execution, for 0.01 seconds

IF {READY}=0 THEN EXIT IFREADY “exits macro when variable ready is other than 0, set in
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secondary session

/
MACRO STEP “macro to change load of primary vessel

_HOIST %1 %2 “sets load in tank %1 to %2

SOLVE SEND SET NEWLOADS=1 “sends the command set newloads=1 to the second session

- IFREADY “starts looping until ready=1 is received from second session
CLS

IF {STARTED}=0 THEN SET STARTED=1 ELSE PAGE
STATUS CRT GHS

DI STATUS PROFILE:OUTBOARD ,BODY @30.75 @69.25
SET READY = 0O

WAIT 0.1
/

REPORT ST_BARGE.PF

“hoisting sequence

.STEP
.STEP

STEP 1 1
STEP 1 1
.STEP 1 1
.STEP 1 1
.STEP 1 1
STEP 1 1
STEP 1 1

11

11

SOLVE SEND SET NEWLOADS=-1

REPORT /PREVIEW
REPORT OFF
END

8.11 PORTLIFT.RF

CLEAR
READ CS1100.GF
VARIABLE READY=0, STARTED=0

WEIGHT 300 50 0 6
ADD ""COUNTER WEIGHT"™ 25 50 -15 12

Tinitial critical points required to establish communication
CRTPT (7) "FWD STBD WINCH™ 30.75, 20, 11

CRTPT (8) "AFT STBD WINCH"™ 69.25, 20, 11

SOLVE

ST CRT

“adjust the height of the critical points to a height near the connection on the sunken vessel
CRTPT (7) *-33 °< make adjustments here
CRTPT (8) *-33 "< and here

MACRO HOIST

“Crtpts heights to be redefined for each step
CRTPT (7) *+%1

CRTPT (8) *+%2

/

SOLVE PRIMARY:LIFT2.MB “sets barge as the primary vessel
“establishes a channel for communication with other GHS sessions
“/wait causes execution to pause until a connection

MACRO IFREADY “creating a looping macro

WAIT 0.1 “pauses execution, for 0.01 seconds

IF {READY}=0 THEN EXIT IFREADY ~loop if not ready
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MACRO STEP “macro to change load of primary vessel

-HOIST %1 %2 “sets load in tank %1 to %2

SOLVE SEND SET NEWLOADP=1 “sends the command set newloadp=1 to the second session

- IFREADY “starts looping until ready=1 is received from second session
CLS

IF {STARTED}=0 THEN SET STARTED=1 ELSE PAGE
STATUS CRT GHS

DI STATUS PROFILE:OUTBOARD ,BODY @30.75 @69.25
SET READY = 0

WAIT 0.1
/

REPORT PT_BARGE.PF

“Hoisting sequence

.STEP 1 1
STEP 1 1
STEP 1 1
.STEP 1 1
.STEP 1 1
.STEP 1 1
STEP 1 1
STEP 1 1
.STEP 1 1

SOLVE SEND SET NEWLOADP=-1

REPORT /PREVIEW
REPORT OFF
END

8.12FVDEBALL.RF

CLEAR
READ FV.GF

“sets up the fishing vessel supported by the ground points
“used in the MB lifting example

TR 1/100

DR 10.5

SO WE LCG TCG

VCG 10

TYPE (LAZ.C, FOCSLE.C, ENGRM.C, HOLD*) FL

CRTPT (5) "PILOTHOUSE TOP" -24 0 28
HEIGHT (5) 7

“crtpt from multi body connections

GROUND "FWD STBD CONNECTION™ * -19.25 12 12.90
GROUND "FWD PORT CONNECTION"™ * -19.25 -12 12.90
GROUND "AFT STBD CONNECTION"™ * 19.25 12 13.36
GROUND *AFT PORT CONNECTION™ * 19.25 -12 13.36

MACRO OUTPUT

SO

STATUS CRT GHS

DI (*) STATUS PROFILE
/

REPORT FVDEBALL.PF
-OUTPUT

REFPT (FOCSLE.C) -23.1 0 14
CRTPT "FOCLSE OPENING™ -23.1 O 14 /NOFLOOD
TYPE (FOCSLE.C) PR /HEAD:5

type (hold2.c) intact
load (hold2.c) 0.75
.output

load (hold2.c) 0.50
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.output.OUTPUT

REFPT (ENGRM.C) -30 6.5 4.5

CRTPT "ENGINE ROOM OPENING" -30 6.5 4.5 /NOFLOOD
TYPE (ENGRM.C) PR /HEAD:15

.OUTPUT

TYPE (ENGRM.C) BUBBLE
LOAD (ENGRM.C) * /PR:1.23

TYPE (FOCSLE.C) DAMAGE
TYPE (FOCSLE.C) INTACT /HBL

REFPT (HOLD1.C) -15.5 3.5 12.5
TYPE (HOLD1.C) DAMAGE
LOAD (HOLD1.C) 1.0

TYPE (LAZ.C) INTACT
LOAD (LAZ.C) 0.75
.OUTPUT

TYPE (LAZ.C) INTACT
LOAD (LAZ.C) 0.50
.OUTPUT

TYPE (LAZ.C) INTACT
LOAD (LAZ.C) 0.25
.OUTPUT

TYPE (LAZ.C) INTACT
LOAD (LAZ.C) 0.05
.OUTPUT

LOAD (HOLD2.C) 0.25
.OUTPUT

LOAD (HOLD2.C) 0.05
.OUTPUT

REPORT /PREVIEW
REPORT OFF
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