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1.0 Overview of SOLAS Probabilistic Damage Stability Regulations SOLAS
MRS MRS

GHS is able to perform the calculations required by resolution MSC.216(82) which adopted the regulations
on subdivision and damage stability as contained in SOLAS chapter II-1. These regulations are based on
the probabilistic concept, using the probability of survival after collision as a measure of ships’ safety in a
damaged condition.

GHS A H T Ktk MSC.216 (82) 15T SOLAS AL 11-1 Z A6 e i i fa k4. T4
Ry, VRN Z A SR R AT R, T AR S e 4.

To perform probabilistic damage calculations with GHS, the Advanced Features (AF) module is required.
Use the Modules Wizard to determine if your license includes the use of this module. Simply enter the
command, “RUN MODULES.WIZ” or run MODULES from the drop-down menu, Wizard\All. After the wizard
is run, a window will appear containing a list of initials for GHS Optional Modules with Yes or No indicating
whether each module is included in the license. If AF is not listed as present, then you need to contact
Creative Systems to determine availability and costs.

i Fl GHS & DhRE(AF) BB BEAT MER B MG 5. B ATHEER 1 S, B e 2 75 (i AR BR A 4R 1T
Al A A2 “RUN MODULES.WIZ” =& 7F Wizard/All Ty H b ik #1217 MODULES. 2
17T, WER¥I4E GHS Optional Modules ¥FAJ 41132, ] “Yes” B3 “No” trm& i B AR
WIREH AF BUR, 1475 5 EE & Creative Systems A &) 5# SINGTONG MARINE & OFFSHORE
PTELTD (SMO) #H T WEHEH.

Two commands in the GHS command dictionary, DAMSTAB and DIVISION, with the proper parameters,
are used to perform the probabilistic damage calculations. It is recommended that the DAMSTAB2 wizard
be used as it simplifies the input of parameters for probabilistic damage stability calculations. Due to some
requirements that apply to passenger vessels (wind heel, passenger moments, etc.), some calculations are
performed only in the wizard and are not implemented in the GHS program. This booklet will only cover
performing probabilistic damage calculations using the wizard.

£ GHS 4 FE™, 5 DAMSTAB #1 DIVISION W44, FLE&4rS5, v T TR
feRatER . (HEHEIE(E ] DAMSTAB2 [ S H FAER M MFa e, RS Hsm N\ E .,
T2 — SR R R (XU, TeEET R — M A RS, Hrp R 5 U RE7E ) 5 44
17, 1 GHS FERFIEARE LB U R R DhRE . AT N A58 H 18 S - MR Ae .

Excerpt from ANNEX 22 of RESOLUTION MSC.281(85) (Not a direct quote)
8 R MSC.281(85)MIF 22 CREESIAD

The harmonized SOLAS regulations on subdivision and damage stability, as contained in SOLAS chapter
II-1, are based on a probabilistic concept which uses the probability of survival after collision as a measure
of ships safety in a damaged condition. This probability is referred to as the “attained subdivision index A”
in the regulations.

SOLAS ~Z1%5 -1 &, VAN A ABEAREVE G . ST RERE, TS AT R R e 5 HAr
LA, MTE MRS 72 a . XERZ Y “BRIM IR A .

The probability that a ship will remain afloat without sinking or capsizing as a result of an arbitrary collision
in a given longitudinal position can be broken down to:

PR P 2 1 3 7] 52 Sl A 408 DR 10 AN DT, AU R ZE KRS T 4500«

e The probability that the longitudinal centre of damage occurs in just the region of the ship under
consideration;

ACAEZI im0 X sk P BB AR 6

e The probability that this damage has a longitudinal extent that only includes spaces between the
transverse watertight bulkheads found in this region;
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AN PR R A 7K A e 8 2 1) i S e 9 B B O B

e The probability that the damage has a vertical extent that will flood only the spaces below a given
horizontal boundary, such as a watertight deck;

IR FEAE KT 73 TRk 2 T 3 [0 B A R, K AR

e The probability that the damage has a transverse penetration not greater than the distance to a given
longitudinal boundary; and

BRI BADS 15 AN R O )3 5 A R

e The probability that the watertight integrity and the stability throughout the flooding sequence is
sufficient to avoid capsizing or sinking.

TR e R ARG, FEE SR U R A AR A BT, AT AR .

The first three of these factors are solely dependent on the watertight arrangement of the ship, while the
last two depend on the ship's shape. The last factor also depends on the actual loading condition. By
grouping these probabilities, calculations of the probability of survival, or attained index A, have been
formulated to include the following probabilities:

AT = AR BOR T AR 2 HIAE, Ja PR ERBOR TR . i — A BRI IE B Tl B2
L. B EEXEEE, BRI, BB AeSR 5 A BTHE AT A9 in MECE .«

e  The probability of flooding each single compartment and each possible group of two or more adjacent
compartments; and

BRI, AR I B 2 AR R AR AR

e The probability that the stability after flooding a compartment or a group of two or more adjacent
compartments will be sufficient to prevent capsizing or dangerous heeling due to loss of stability or to
heeling moments in intermediate or final stages of flooding.

AR, PURR I BE Z AR HIRUR , R B RSN IR B B R R U, R A
107 BTE S R R O 1B

This concept allows a rule requirement to be applied by requiring a minimum value of A for a particular ship.
This minimum value is referred to as the required subdivision index R. in the present regulations and can
be made dependent on ship size, number of passengers or other factors legislators might consider
important.

VG ER R E M AN ESR BRI HR L A AT HUIME. BEECIMERRZ N ESRIN T AE TR R. IRYE
SLOAS,R fEIH T M ARRST, s M sl ARG S 4L

Evidence of compliance with the rules then simply becomes: A>R
R T8 ST R A=R

It is the responsibility of the GHS user to know and understand the regulations concerning probabilistic
damage stability before using the probabilistic damage ability of GHS and the DAMSTAB2 wizard.

GHS H P {E# ] GHS MEZM i shE 1 DAMSTAB2 1] 52 B W E T R AN VR A S22 450

T
o

Page 4 of 42



Training - Probabilistic Damage with GHS Creative Systems, Inc.
Rev. 04/2020 www.ghsport.com

2.0 Before using the Wizard FBRISBIHIZEARY

Before using the wizard, the vessel's geometry file should be reviewed to be sure it is suitable for
probabilistic damage calculations. All internal volume should be modeled as a compartment, or in GHS
lingo, as tank class parts. A geometry file intended for intact or deterministic damage stability analysis may
not be suitable for a damage stability analysis.

FE I 2 0, AT MR AT VP £ LA S A8 & T MR TS A3 0 2
L AE SUBME S . ) TSe R R R B AR 2, 7 7T A T LR AR P
.

The specific gravity of the water should also be set in the geometry file as the wizard doesn't provide the
option to change the specific gravity of the environment. (The specific gravity of the environment is stored
in the saved condition files, so simply changing the SG in the GF file will not be sufficient to change an
existing set of wizard files.)

K FL A AHE AR IR RSO N BE ) B SR E3K T Thae (AR R AL BLAT BLE X
WKL, N, ] B AR A AN RET AL SE PR B 00D

In addition to the GF file verification, some basic information should be collected prior to entering the wizard.
At a minimum, vessels load drafts, critical points, tanks subject to crossflooding or progressive flooding
should be determined.

FEBEN A FIZATHT, NI ARAAS R AT A, D EXMIZK . BEK R B S RE 8] H A i
BURRAE AT PRI o

It is strongly suggested that a new folder be created for each probabilistic evaluation of a ship. The wizard
creates numerous files. These are for storing the division definitions, load conditions, parameters for the
selected regulation, report files, summary files, notes and trace files. For this tutorial, create a folder in a
location and with a name of your choosing. Copy the geometry file into this folder. It is helpful to have a
shortcut for GHS in this folder too.

50 R VORI EAT B MR AR ME T RS RAFBEA R B 7 Har h o AR AR e E . 3%
WL ZHOREE. VRAIRE . B4RE . W PR R . v T RRRERL TR A
T H %, RS DR, AT RLEISL— N EAR AR, AT A B AR BE N TAE T H S
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3.0 Overview of the DAMSTAB2 Wizard DAMSTAB2@SHEiR

The procedure for completing a first run through the Damstab2 wizard consists of six main steps. The
diagram below illustrates the main options for each step.

DAMSTAB2 [ 3 MIFEhE BN R 37y 6 20, I TFHE:

Step 1
P Permeability
Permeability Table
Settings
Permeability
Files
i SR CRTPTCFG
Critical
Wizard Honﬁ/ /V Points [ ————————— |List Existing

GHS Damage Stability Wizard 12.708 Special
T | Change Units TONS Flood Points

SUBDIVY.GF

USS PDS Step 3
| stosice dusions B S E—— P&S Division Division

: Divisions Setup Definitions
Side of damage:

| Use current load condition ( Use all load conditions.
Current condition: ~ VCG=

rontite [N Step4
Bmﬁ Probabilistic Cargo SOLAS 2009 —:] <~ Type of run
— Load = Load Editor
| symmary | 2 Condition Condition
Save dataand quit | Just qut | Setup Setup

Step 5

Parameter

Manual

The wizard provides two convenient methods to specify the permeability for tanks according to Regulation
7-3 Permeability. The user can choose between entering the permeability of each group of compartments
into a wizard template or read in a run file containing GHS permeability commands.

ZE SR TP ERITNE, TRYEEM 7-3 BERRERENEER. H A s EK a4
e = (B R A ) P AR B R & GHS 238 R a2 1847 3 fF -

The downflooding and weathertight points are required to evaluate the probabilistic regulations. Like
permeability, the critical point input can be given directly or through a run file containing GHS commands.
There are some special features such as progressive flooding if a tight point is immersed as equilibrium
that are only available if the critical points are entered into the wizard interface.

i R K R ARG 3 ROR TS ML R BN VE L. 5@ e, IR AT LB E0E S
GHS i M7 XA . A — LB IRIIRE, BN, WACR SR AR AT, gt K, X
ThBe AR I 5 i A [ 3 F I N4 )

If progressive flooding to tanks or compartments outside the division is to be considered, the affected tanks
can be specified for each division.

AR X Y e = B M AR5 B8 RARREK, A Ae =, AT BAESS B 70 AR X 3T €
X

The geometry of the watertight subdivision will have some influence on the Attained Index, A as stated
above. The wizard can automatically define the divisions or groups of compartments. These divisions can

Page 6 of 42



Training - Probabilistic Damage with GHS Creative Systems, Inc.
Rev. 04/2020 www.ghsport.com

also be set by the user. Doing so will changed the computed Attained Index. It is up to the user to
understand the regulations when specifying the divisions.

o 0 L T K e = o B2 R A0 TR AIE BUFR L Ao AR AT BLE BhE T RREE AR, thRTBLE
E X o AR MR RITEEG e sUBUR T F 7 70 AR I G VG 1 o

The location of longitudinal bulkheads forming wing tanks and horizontal bulkheads (decks) will also effect
the computed results. When wing tanks are fitted, the probability factor for damage is reduced taking into
account that inboard tanks will be flooded only a small percentage of the time. Likewise, for spaces between
decks. The locations of the longitudinal and horizontal subdivisions are measured from the side shell and
baseline respectively.

HI A BE T BRI AR A SR A B (RO IO B i R . AT Ae T, AR = 0l i)
MEARAR N, R LR BE MRS R o [, T PR T (22 () 2 ikt o AT AR 1] 20 g
7379 AT b e AN 28 73 30l 11 B

The regulations require at least three load conditions be investigated. The results of these three conditions
are combined in a weighted formula based on the expected time in service at each load condition. The 3
minimum drafts to be considered are the light load (dl), the subdivision draft (ds) and a partial load draft
(dp). The partial load draft is defined as the light load draft plus 60% of the difference between the light load
and subdivision drafts. The service trim is used at the light load draft, while level trim is used with subdivision
and patrtial load drafts.

FEOR BT =R AR L. X =M 00 45 AR e Bk A e B 00 T R T (56 P o ] 45
FE—MIB A . BEHRER 3 FirMaARER (dD « oM GiED 1ZK (ds) RIERI»3E,
Z7K (dp) o EB 7 fif MG 7K GE SONBR BN KN B3R ) s iz 7K 22 T Z2 401K 60%. A S5 A T
BEIZAK, TAKFABH T2 A AN A 3R K

Level tim ,/ ds

Level trim L
100%{ BO%{ Service trim \\ )

"""" S ) i a1

These conditions can be handled in several ways within the wizard. A light ship weight can be specified by
the weight and centers or calculated from draft and trim values. The vessel loading which achieves the
required partial and subdivision drafts can be defined using either Load Editor or a run file containing LOAD
and ADD commands. If the vessel tank loading will not influence the results (for example a deck cargo
barge with all voids empty) a single weight and centers or draft and trim can define the load condition.

6] SR LR 5 R SO T . S 45 5 25 i B A O B TS K R R 2 S M
BRI RENZ KA /w7 Kk AT LB Load Editor CREEZmiEas) miEiz47 115 LOAD 1 ADD 4
FISCAE R E Lo IR B R HARS A AE R (Flan: SRRy PR S , 5 B O
BENZ KRN MGURR AT DA SRR T 00

Again, it is the responsibility of the user to understand the regulations when selecting the locations of
divisions, wings and decks.

PR, B A E SCoT AR I MIBE AT AR, &5 17 AR A TRAR SR A S
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To access the wizard, use the pull down menu for Wizard, click the sub menu for All... , select DAMSTAB2

and click RUN.

E %A S, S FRSE Wizard, S ALL 325, %3 DAMSTAB2, AR5 SdiE1T.

E@

HydroStatics

Add_Weight
C170170
C171080
Cargo
Cargo_Setup
Case_Master
CRANE

DDs079
Displ_Trim_Corr
Display_geometry
Easy_Calcs
Executive
Fixup_GF
Flood_Lengths
Frame_File

DARMSTABZ

109 Creative Systems,

Ing.

ise of:

ve Systems,

Inc.

If no geometry file was in memory and if file DAMSTAB2.SAV doesn't exist, the following dialog box will
appear. If the file DAMSTAB2.SAV exists, the front dialog box will open with the parameters from that file
already loaded. If a geometry file was already loaded, the wizard will open ready to use that geometry file.

For the exercise below, select SUBDIVY.GF.

MR BAA AR DAMSTAT2.SAV 0, 2 I R R UEHE; 40128 DAMSTAT2.SAV
SCAAEAE, BT B EHEFT FF A X IS8, oS TR, mS ST
XA A, NI, iEFF SUBDIVY.GF.

7]« ek e
Date modified
9/10/2002 11:38 AM
3/3/2010 10:33 AM
1/16/1991 9:46 PM

ﬁ Geometry file
Look in | Prob Dam
Name
Wi Fv.GF
W) sUBDIVY.GF
M| TANKER.GF
< I
File name: |
Fies of type: |*gf~gf?

]

Gl

’

| Select I
Cancel

The main menu window will appear. The “Help” button will open a window with an overview of the

Probabilistic Damage Stability wizard.
ML LS RE
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GHS Damage Stability Wizard 12.708 [E3m]
Help Change Geometry | Change Units | METRIC TONS
SUBDIVY.GF
USS PDS

Pemeability settings |l Critical points
Port-side diisions (il Stbd-side divisions ([ aT I E TN

Side of damage: SIERE[0ERIN

|Be=l iy aileg == 1lel | ™ Use current load condition ¢ Use all load conditions

Current condition: WCG=

|F'r0babi|istic Cargo SOLAS 2009 ﬂ <— Type of run

Simmay SR

Save data and quit Just quit

The geometry file and units can be changed with the corresponding buttons. Many of the buttons have hot
keys, which are indicated by the underlined letter in their labels. The “Permeability settings” and “Critical
points” buttons allow you to edit the values in the wizard model. Regulation 7-3, Permeability, specifies
permeabilities for cargo compartments at ds, dp, and dl. The wizard provides a table format to set the
required values without having to make changes to the geometry file or have multiple files. Special critical
points can be added when said points are connected to or protected by a tank or compartment. Critical
points which are defined in the geometry file or a CRTPT.CFG file, can not be assigned to specific tanks or
given special effects.

AE N A 4260 AT A8 B 2 i PR B SO PR R T AR 0y, FLAR M4 S0 R vT DA DRIESR R4, PPEF R
R hron. AR S N g% “Permeability settings (2i& %) 7 Al “Critical points (7K
MO 7 o HiE SLOAS 5 7-3 %, BiEE, & XAFZ/K DI, Dp, Ds B iizi@Es, it
fit 7R T oE S A AR SR el HoAt S B K R R H A e = B
RO, 8 SCRRFRIE K S K e AR CRTPT.CFG SCARRF, ARETRE AR & I
FEEE G T IHLRRR I E .
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50  Your first Run with the Damstab?2 wizard F—¥iz4T Damstab?2 A5

In this exercise, we will step through the minimum inputs needed to complete a probabilistic damage
stability run for the light ship load condition. In later exercises, we will learn how to set up additional load
conditions and then explore the various optional parameters needed when the vessel characteristics

warrant a more complete analysis.

ARG T, BN

B fi] B 1) e BB AT

BERBAR RN RIS, BTSSR T, EREE

Migr b, A3y B AR AR 0L, DR AT S, ORAIESE 2 A M AR

For this simple demonstration, the simple rectangular barge with 32 total tanks as shown will be used. It is
in the SUBDIVY.GF geometry file.

BT IX AR BN, B B R S 32 N S R AT RS . € XA SUBDIV.GF

JUART ST A
10
4OUL TOP-S | 46l 16p.s | a6imrgops | 1QULIORS |,
40UT_BOT.S |—30UT BOTS | Z0UT BOTS 10UT_BOT.S 22
PROFILE VIEW AT SIDE
20
30UT_BOT.P 20UT _BOT.P
40UT BOT.P 10UT_BOT.P |15
3IN_BOT.P 2IN_BOT.P L
4IN_BOT.P 1IN_BOT.P
CL
4|IN_BOT.8 1IN_BOT.S
3IN_BOT.S 2IN_BOT.S
40UT_BOT.S 10UT_BOT.S
30UT BOT.S 20UT BOT.8
PLAN VIEW AT TANK TOPS
100 75 50 25 0
30UT _TOP.P 20UT _TOP.P
40UT_TOP.P 1QUT_TOP.P
3IN_TOP.P 2IN_TOP.P
4IN_TOP.P 1IN_TOP.P
4IN_TOP.8 1IN_TOP.S
3IN_TOP.S 2IN_TOP.S
40UT TOP.8 10UT_TOP.S
30UT_TOP.S 20UT_TOP.S
PLAN VIEW AT DECK
The first run will be for the light ship condition. The vessel has the following properties: Light ship weight

= 8200 tonnes at a draft of 2.0 m, LCG = 50 m, VCG = 6.0 m. The Subdivision Loadline draft is required.
We will use 8.5 meters.
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FUIBA T TSR T . AESEN R K 2.0 Kk, THLEE=8200 ", LCG=50M, VCG=
6.0 K. 8.5 KHnzK.

Click the Permeability settings button to bring up a window to select if you wish to use your own file or the
table provided by the wizard. If you choose to use your file, instructions are given as to what file names to
use and what parameters to include.

RATBIE R, IR, R B O 3R/ . IR E e SO, SR e
SO M BB AT AR U

{.Permeability Setti

i

You have a choice of,

1) using a file containing your own PERM commands

2) utilizing the wizard's ability to define permebility
in a table.

Permeability values to be used when spaces are flooded
perm@ dl perm@ dp perm@ ds perm@ other Add Compartment/hold lists (trailing * allowed)

| 95 | 0.80 | .70 | ﬂ E

| | | | ]

For liquid cargo compartments, the permeabilities at the respective load conditions are 0.95 at dI, 0.80 at
dp and 0.70 at ds. The “perm@other”’ column corresponds to the “other” label in the load condition setup
dialog. For this analysis, we can set them easily in the tableusing a single asterisk since all the tanks in this
model are for liquid cargo. The table should look like the figure above. Be sure the “Use table” button is
selected when you are finished entering the permeabilities.

WP, HBBERAEZSA L TH AW . DI Z/K 095, Dp /K 0.8, Ds #z/K 0.7,
“perm@other” FIxf N T3, T B E S IEHEF K] “Other” #5325, TELLITF&E H, FATAT LA
AR SERPEMEEEAN, FAZEM R AR =S TR Y. R EEFTR.
IRIERI N SEIBER JFIEE T “Use Table” %4

Critical points can be assigned in the geometry file, in a CRTPT.CFG file or by using the Special Flood
Points table. If the critical points are defined within the geometry file or in the CRTPT.CFG file, they may
have any or all of the attributes available in GHS. By using the Special Flood Points table above, additional
properties are available. Note the critical point numbers in the table start at 89 and decrease. This is so any
existing critical points will not be overwritten. If there is no description given, any data on that line is ignored.
The columns labeled Symm, Flood, Tight and Inactive (Noflood) set parameters recognized by GHS.
Similarly, the “Flood to Tank” column sets the /TANK: tankname parameter. The “Inside Tank” dropdown
box sets the /Inside: tankname parameter which allows a critical point to be considered protected due to its
location inside another tank until the protecting tank is damaged.
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HEK AT PLE AR SO, CRTPT.CRFG U B fi FH Ml SRkt /K e 0. 13K e X
ERR S EE CRTPT.CFG Cfbd, XUk i B GHS #i7r 8l A @t . adid i B Rk
HEK R, K ST B BSNE M. R K S 89 SITIRHT, FEREFFHEA, ORiEZ BT R
KA ES ., MBERAMBI, A3tk OB g 20, @it % Symm, Flood, Tight &
Innactive (Noflood) 1% & GHS Z%(. ZEMIH “Flood to Tank” %% B/TANK: fEEHXSH
o “Inside Tank” N EInside: fiE LS, w /K S EAE inside tank Py H Ak
inside tank £, EZ inside tank fi§{5.

Many of the columns display tool tips if the mouse hovers over the input field, for example:
PR B E TR B RN G A, 9

Protect Long - Ignore point if outside damaged division range

Protect Long- 2l HH Ak 457 DX 380 ) i 7K R

Layer Trans - Ignore point if penetration inboard layer (B) is less than this (0-3)
Layer Trans-ZB&[a] N 25 3B R FE/N T (0-3) 7K A%

Inside Tank - name of tank/compartment which protects this flooding point

Inside Tank - & & F N6 =5 /08 (8] 7T AR 37K A5

Effect, None - no change to tank type (standard)

Effect, None - AHCEMFIZEE (FrifE)
Flood — change flood to tank to type FLD if tight point and immersed at equilibrium
Flood - 7K BE/K ALV A R BT UK AR 8 53R Dl 4%

Load - similar to Flood but capture flooding water as intact level
Load - %Ml Flood, {HAHH 5 /K & 4% M 58 8 Tk 2k

The options Protect Long, and Layer Trans are not meant to be used for typical downflooding points, rather
they provide a method to model a pipe or a valve that could cause flooding of a space if it was damaged
and immersed.

Protect Long #l Layer Trans 35 3 A A T~ S0 8Y (1) 3k /K 5, T 08 FH T 248 B0 IR e Al 0 B30 34
SR TT.
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1in_bot

1out_bot

1in_top

1out_top

2in_bot

Zout_bot

2in_top

Zout_top

3in_bot

3out_bot

Jin_top

Zout_top

4in_pot

4out_bot

4in_top

4out_top

TR R AR AR A
KGR RO R RO RO RCRCRCRCRCRCC RO
teee R R e R R B R RRB R B E
tecssees e R RBRRE
e E N
L e
tece s R e R R B RRRB R R E
teessres e RRRBEEE

K K KN K KN KK K K K K

:

The next step is to set up the divisions. Click the “Stbd-side divisions” button. then open the help window.
Time should be taken to read and digest this information. If a message appears stating that the number of
division slots can't be zero, enter 1 temporarily and click “Help” again.

R WE M. sl “STBD-side divisions” %4, RJEFIFF “Help” & 1. NiZAEt ][
BAH IR S S . R I — KW E, R XA NE, HENRA 1, AEFHKRS
“Help” %4l
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Option 1. - Automatic
This is the recommended method for initially creating divisions.
(For modifying existing division arrangements, use option 3.)
It looks at the sizes of the compartments in the model and where they
' terminate. Then it assigns division boundaries at the ends of the larger
compartments. You have some control over maximum number of divisions
on complex vessels. It will not eliminate relatively large divisions,
but it will eliminate small ones.

Option 2.

This option puts the entire burden of setting up the divisions on
the user. It also has the disadvantage that the division boundary
locations are not available to the wizard, which prevents it from
skipping bulkheads, when appropriate in side damage. This is the
least desireable option.

Option 3.
This option allows manual entry of division boundaries, which
is not difficult. It is also useful for modifying division arrangements.

After reading about the three methods for defining divisions, close the help window and click “Auto”. The
Penetration draft window will appear, followed by the Max horizontal penetration window. These two
windows collect input that GHS uses to determine which tanks belong in a particular division. Clicking
Continue starts a new instance of GHS, which will calculate divisions based on the geometry. That session
will close, the Division Definition box will then appear, and the generated divisions will be shown.

DA E X M =ik e, RMAFEBNE HIJF R “Auto” o B “HRORMEAZE” WiH, A
Jaa “HRORAKCPEIE” B H . PN W GHS H T e MR et = &8 T4 7 X N . Bk
ZRELRE A B DT GHS LB, SR ARYE T LTI T BRI o IS HERG DG 1T, A s S
N COREE X R, SRR AR .
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The divisions are at the obvious locations for this vessel. Since there are only 4 divisions, the “Prior page”
and “Next page” button have no effect. If you change the “Number of divs to show per page”, use the “Prior
page” and “Next page” buttons to update the window rather than clicking “OK”. The “Change number of
division slots” button returns to the previous window to allow the user to change the number of divisions.
“Do other side” has the same effect as pressing the “Port-side Divisions” button in the previous window and
is used when the arrangements are asymmetrical or port heel is expected. The “use” button give options to
check a single division or to check all. The check boxes provide a way to speed up the analysis by only
considering checked divisions. The tanks in each division are listed to the right of the “More” button will be
discussed later.

KRR NI, BT RE 4 4088, Prior page” E—TA “Next page” F— T4 Ak
Fl. k% “Number of divs to show per page” f# ] “Prior page” 1 “Next page” %4
FOE A, A “OK” . “Change number of division slots” #%4Hi%& T, & [\ 5] F—5 1,
A O REHA PSS, “Do other side” S 2 A A% KB “Port-side Divisions” %4
BAMEIRRR, 9k h R An B A IR e 2o p% w5 2 iz 4k s . “USE(EA)” &4 H T
REREANSMEFE A, REEREHTRERES . SoMmRGa0n “More” %4, FiE
JE T8

Division Definitions
Display georretry l Penetration draft: | Max horizontal penetration: | Max vertical penetration ABL:

Define Wings I Define Decks | <-- for setting default bulkhead locations (optional). Use the "More™ buttons to see and set the actual B and V parameters.

Units: METERS  Prior page ' Next page | Number of divs to show per page: | 12

<—- List divisions fwd to aft. <=— Change nunber of division slots | is is the STARBOARD side. D X« i@ 2]

use | Div Fwdend Tanks/holds/compartments in division

v j 0.000 More | 1IN_BOT.S 10UT_BOT.S 1IN_TOP.S 10UT_TOP.S

v ﬂ 25.000 More | 2IN_BOT.S 20UT_BOT.S 2IN_TOP.S 20UT_TOP.S
v ﬂ 50.000 More | 3IN_BOT.S 30UT_BOT.S 3IN_TOP.S 30UT_TOP.S
v

il 75.000 More kﬂN_BOT.S 40UT_BOT.S 4IN_TOP.S 40UT_TOP.S

AS

Add more tanks and set B and V parameters]

Note that in many cases, hovering the mouse cursor over a button or field will produce a pop up tip similar
to the one shown for the bottom “More” button above.

HER, 2N, B BARehsts 2R L 87 Boke 28— AN R SR TR N R “
27 5L, i EEPrR.

Clicking any of the numbered buttons for the first time will bring up the Load Condition menu to be discussed
next. Once a loading is defined, these buttons display the dialog box shown below on the left. “Display
Status” opens a Condition Graphic window illustrating the division. “Show pressures” brings up the window
shown below on the right indicating the amount of head for each tank in the division. These figures are
used in the calculations required to evaluate crossflooding arrangements.

F— X AR AR N — N EHA R TS . e e, BoRE R R EHE
i34,  “Display Status CRVIRA) 7 AT MEIEE 0. “Show pressures” #fiH! NI
HEFRE D, SRSMRE NS MEEFERE . AEEESH AR TR B A E
A E .
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As Flooded ". Pressures M
Display Status | (" Upright ® Solve Origin depth: 6.98 Trim angle: 0.04, Heel: -9.31
’ Tank Head (METERS)
Show pressures WBDB3.P 8.06
AC14.C 559
AC24C 2.65
AC34.P -0.81
AC44 P -4.27

AC54 P -8.55
VOIDPTIN.P 6.02

Heads are to the middle, outboard side of each tank.
Negative heads are above the waterplane.

Clicking the yellow “OK” button at the bottom left of the “Division Definitions” window returns to the main
menu. From the main menu, click “Load condition setup” to enter the data for one of the load conditions. If
one of the “Div” buttons was clicked in the previous window, this window will appear directly.

sy “Division Definitions (M fg5E ) 7 HHAE FAEGRK “OK” MR [A B E3R 0, £33
HHE, s “Load condition setup( LB E)” #E AN — 33 T8 e . R AT,
“DIV” 4l epl s, MAWEAHSEE M.

Additional information about the functions available in the Division Definitions window is available from
within the wizard by clicking the blue Help button at the top left of the dialog. The template which appears
is shown below.
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AR AR A A ROEE L “Help” $EHAE )T rh 3R EL

Division Definitions
Tanks are assigned to divisions autom%icalty. Once the division
boundaries are set, the program finds the intersected tanks in
each division. You can edit any of the boundaries and the tank
assignments are automatically adjusted. The boundaries are the
longitudinal "ends™ (shown in the Fwd end column), the transverse
penetration (to CL by default, but can be set by "Max horizontal
penetration” in from the hull side at the "Penetration draft”),
and the vertical "Max vertical penetration ABL" or unlimited
by default.

There is a way to include additional tanks in any division (tanks
that are not intersected by the boundaries) for progressive flooding
or cross flooding. The "More” buttons lead to the screens that
allow you to do that.

Since wing and horizontal bulkheads limit flooding in less-severe
damage cases, it is advantageous to have them recognized. In order
to do so, the bulkheads can be declared via the "Define Wings”

and "Define Decks” buttons. However the actual settings for each
division are shown (and can be set) in the "More” dialogs.

<— More about Wing and Deck parameters

A graphical display of the flooding in any division can be had by
pressing the "Div” button with the division number on it.

The "Use” column allows you to limit the divisions actually
included in the probabilistic damage calculations. Normally they
should all be checked. But if you want to focus on one division
or one range of divisions for testing purposes, you can select
the range.

If the number of divisions is so large that it causes the dialog box
to exceed your screen size, you can exit and change the number of
divisions per screen on the Division Setup screen.

To add another division, press "Change number of division slots”.
This will result in a blank box at the bottom of the "Fwd end™ column,
which is actually the aft end of the aftmost division. Fill in that
location and adjust other locations as necesary.

=

B AN R s o

The wizard will locate the divisions based on
the ends of the larger tanks. These locations
can be edited.

7 3 2RI RO B e fL i, X
wEAy B30 S R AGRAR I o

Vertical and horizontal penetration distances
can be assigned.

i T [ KB R

Tanks can be added for progressive or cross
flooding.

AT G 2 M T SRBARE AR BT K

Wing and horizontal bulkheads can be set. We
will ignore them for now.

T i B EE MK P g e . A Gk ) RS I
o

Once the divisions are defined, the next step is to establish

the load condition to be evaluated. Do do that,

click on the “Load condition setup” button in the main wizard dialog.

FESM SR, TR R EEPPAG R 0. Dyt AL R O A A e T B A
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Condition Setup @

Units: METERS METRIC TONS

Light ship VCG | | <— estimated or actual
]This is the Light Ship VCG regardless of loading.

The data in this box are for (* Loaded conditon (  Light ship

Draft ¢ <_use either method —= (  Weight
Trim deg LCG

|~ zero heel zero heelvs zero TOG Check current load status ]

Add loads using Load Editor | Add loads using your run file I Renove all loads I

To adjust the trial VCG and compare it to the as-loaded total VCG, click here —= Trial VCG |

Free surface treatment: |CG shifts

Condition name: {  Light-service draft (dl) { Intermediate draft (dp) ¢ Deepestdraft (ds) (¢ Other:

Save this condition | Retrieve a saved condition

The light ship VCG is required. In fact, none of the other buttons work until a value is entered. Enter 6.0 as
a VCG. The information in the box is to establish the water plane. When the draft and trim is known, enter
those values in the boxes on the left. If the weight and LCG is known, enter that in the boxes on the right
and select the radio button on the right also. Since this the empty load of a barge, we will consider this
condition the Light ship condition. Click the radio button for Light ship and enter 2.0 for the draft and O
degrees for the trim.

T VCG 2 FH L2, SKbr b, BRAEVCG A M, ARHARZHASEIEM . VCG HIA
6.0. FEAXSIEHE TR WERIZKANMPBIC RIS, 2 TOAR RS AN BUE ;s iR fin
B LCG AN, AN ZRMARME, JRkdefa i kit “light ship” o BT BT,
FIRTIRRES N TR L. sty “Light ship” Sifdcl, 2 Kiz/K, FHM.

If in subsequent runs the loading produces a non-zero total TCG, the intact heel will not be zero. If zero
heel is desired, check the zero heel box to adjust the TCG. The “Check current load status” button displays
a summary of weight, centers, trim and heel. We will discuss the next three buttons in the next run when
we start adding loads.

WA G IE TR T P24 T — AN EE M TCG, 588 T MRA NE . n S AR F 2 A it
KB T IEAE IR % TCG. “Check current load status” 0 S ~E &, H.l, AWM. F—&is
ATHERATE 1812 R = AN %4 .

The Trial VCG is for setting an assumed VCG higher than the load case VCG. This allows the user to find
a maximum VCG that still satisfies the regulations. Note that the Trial VCG should be equal to or higher
than the Light ship VCG. For this exercise, use the same VCG of 6 m as there are no loads in this condition.
We will see how to adjust the Trial VCG in the next run.

Trial VCG Z2H T E e VCG, Ik VCG fm T3 T VCG. H /bl E e VCG,
15203 FE TSR (R e Kk VCG. 1, Trial VCG TR T T2/ VCG. AL H, HTHX
PSSR A SR, LS AR 6 K1 VCG. 1E FIKiE4T RIS E B i 2% VCG.
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Be sure to set the condition name to Light-service draft (dl). Use the “Save this condition” button before
continuing. Clicking OK will return to the main menu.

N B3 TN IZ/K (DD o fE44:2H]  “Save this condition (fRAFIETH) 7 %40
o HTH R E IR A B SR,

[ GHS Damage Stability Wizard 12.70B ==
Change Geometry | Change Units | METRIC TONS
SUBDIVY.GF
USS PDS

 Permesability settings il Critical points |
Pon\';lde divisions Stbd-&de 5150 3 S8 < Set up subdivisions

Side of damage:
Load condition setup I ¢ Use current load condition ¢ Use all load conditions

Current condition:  trim=0.0 VCG=6.000

run tite. [

Run IProbabiIistic Cargo SOLAS 2009
Probabilistic Cargo SOLAS 2009
Probabilistic Passenger SOLAS 2009

Probabilistic Cargo old SOLAS Reg 25
=1l Deterministic Minim'um Freeboard & GM

<— Type of run

1EBtrim=0.0

Sawe dataand quit | Just qut |

Select the option to Use the current condition. The trim and VCG of the current condition is shown. Enter a
Run title if desired, this is optional. The title will appear in the report and the first three letters are used in
the report file name. The fields for the starting page number and the page prefix trigger the Page [number]
/Prefix: [code] and are also optional (see Help Page for more information).

A P L AT B HOR S IR T, R MET A EIR VCG. WURFE, EM NS, X%,
Pl oGRS, B AN PR TIREE SO 44 o 4R DR A UL T T2 T B DT [R5
IHi%%:  [code], tHEWIER CHXFEAHMESE, BRI .

For this exercise select the Type of run for cargo vessel regulations. Clicking Run brings up the
corresponding box to enter the necessary parameters to execute the calculations depending on which
regulation was selected.

TEIXA SRR B T, @EEMHIE. A “Run” 1817, FRHGUEHE, DG EHE 75
TEZSH, WirESHI T A .

The Subdivision length is indicated on the top line by showing the locations of the ends of the divisions in
geometry file coordinates. If Ls does not equal the length indicated, change the values as needed. In this
case, the ends of the barge defines Ls as 100 m. The Subdivision Breadth is taken as the overall breadth
of the model as a default. A different value can be entered if the Subdivision Breadth of the vessel is
different.

FETGUAT A7 B A 3 il P S A Fp s MK B . RN Ls (KD AETHREKE, HEK
IEZAE . BB ARy 100 oK, A58 ORI AR 58 I, AR R A ) 23 AR 58 P A ()
AU — AN E R .
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The Subdivision Loadline Draft is required. The pop up tip suggests the GHS manual for more information.
We will use the summer load line draft of 8.5 m. A maximum vertical extend of damage can be specified, if
omitted, Hmax will be computed according to the regulations. This is only applicable when using the earlier
Regulation 25 rules.

TS ez K, MR RFRREL GHS [ HFMIMELEFE . BAMEH 8.5 KEZFH
ELRNZK . IR TER PR, WREAWEZE, SRITETHHE Hmax, XGEH TE RS
25 ZHE -

A Special Purpose Ship is one that carries people that are part of the ship's crew or passengers. Research
ships, cable laying ships and training vessels are examples. Such ships are considered passenger ships
and the special personnel are treated as passengers.

Frok IR TR AT BN — 8002 M 5, — &R sl BlunRIHR AN, MEMmAIIZRNG. Ut
SRR 2 M B WURF IR N S SR O

-

501116 Cargo parameters @

Units: METERS

Subdivizion Length Terminals Aft: | 100.000  Fwd: | 0.000
Subdivision Breadth | 40.000
Subdivision Loadline Draft

See the DAMSTAB documentation in the GHS manual.
Maximum possible vertical ).

[ Special Purpose Ship Number of persens: | 500 (Mormally used with the Passenger version.}

[ Include bottom damage probabilty of survival report  Setup |

Me==age to add to title page: |

[ Include division graphics in report

[ Stop after |2 simultaneous divisions flooded.

[ Quick mode [ Al penetration mode

[ Check stability in both directions [ Disable user-assigned flooding
[ Respect division ends for flooding of inboard spaces

[v Take maximum RA within limited range

[+ Include notes in report

Diagnostics S rracro

Launch run Backto main

Bottom damage probability of survival, required by Regulation 9, is available as an option during the initial
runs for side damage and when testing certain cases. The probability of survival must not be less than 1.0
for bottom damage. The location and extents of damage are based on vessel dimensions and are the
defaults. The run will terminate if the probability of survival falls below the minimum unless the user selects
the option to find a lower VCG so the requirement is satisfied.
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FEIBATWIAE AT I oL e], MR RVESS 9 2%, PIEFTH R AR A R o AR
BARSRAF R AN T 100 ARFEAIHR ST ABCMESE BB L B AL . 14T 451, R A7
FNTVER, R IR F RN VCG, H&2IH L E5K,

A message can be entered to be included on the title page in addition to the Run title entered in the main
menu. The option to include division graphics will include a Condition Graphic plot of the flooded condition
in addition to the default intact condition. The remaining inputs will be discussed later.

B TR SRR R A RIS AT AR, IR R AR U A AR B BR R e B LR b,
AT SRS AR T OH EIR o H AR S A TIORE AL S5 T e

Click “Launch run” to start the calculations.
My “Launch run Ua3hig1r) 7 FFeRHHE.
Discussion of Output

The wizard produces a report that is automatically displayed in the GHS preview window. This report is
named DS2-n.pf where n is the number of the run. The title page includes the usual GHS header, the wizard
version used to produce the report, a description of the regulation used, the load condition and a Condition
Graphic image of the vessel. The particulars of each division listing the tanks in each division appear the
following page(s). The flood point information is next, followed by the load condition, the permeability
settings and the result summary. The results of the analysis should look like this.

6] AR R RS 2 BB REoRAE GHS WM E 1, XAk #dn 408 DS2-n.pf, Hri n BB1TH)
B BRI E S GHS bR, A R B IR R RCA - P P (B RV I, 3 LA
AR T . R T )G, Sonidt K SYIa s EMBS R, e R T,

Executing DAMSTAB /sdi216C /side:STARBOARD /L:0,100 /B:40 /DLL:8.5 /macro:PROBSURV

PROBABILISTIC DAMAGE STABILITY MSC.216(82)

Cargo Vessel Version
Subdivision length: 100.000 Terminals: 0.000, 100.000a
Breadth: 40.000 Draft: 2.000
Subdivision load line draft: 8.500

Divisions P Smin P*S*V A Depth Trim Heel Range MaxRA
None 0.00000 1.000 0.000 0.000 2.000 0.00 0.00 50.21 10.625
1 0.21642 1.000* 0.216 0.216 3.351 1.08f 1.96s 22.05 9.118
2 0.18284 1.000* 0.183 0.399 2.551 0.27f 1.50s 40.72 10.541
3 0.18284 1.000* 0.183 0.582 2.073 0.27a 1.50s 40.72 10.541
4 0.21642 1.000* 0.216 0.799 1.467 1.08a 1.96s 22.05 9.117

1-division damage: 0.799 Probability of damage: 0.799
1+2 0.06707 1.000* 0.067 0.866 5.395 2.44f 6.48s 33.78 4.703
2+3 0.06698 1.000* 0.067 0.933 2.843 0.00 4.18s 35.69 8.912
3+4 0.06707 1.000* 0.067 1.000 1.145 2.44a 6.48s 33.76 4.702

2-division damage: 0.201 Probability of damage: 0.201
1+2+3 0.00018 0.971* 0.000 1.000 3.928 1.41f 3.60s 14.19 3.533
2+3+4 0.00018 0.970* 0.000 1.000 1.471 1.41a 3.60s 14.19 3.531

3-division damage: 0.000 Probability of damage: 0.000

Attained index in this condition: 1.000 Total probability of damage: 1.000
Required index: 0.492

L Values marked with * computed by macro.
| Distances in METERS. Angles in deg. |

Under the header, the parameters used in the DAMSTAB command are given. The number of divisions
damaged are shown in groups in the table. The first column “P”, is the probability of being damaged. The
second column is labeled “Smin” indicating the probability of survival when damaged. The label “Smin”
indicates that the search for the minimum S has been performed, otherwise the column would be labeled
simply “S”. The “P*S*V” column is the product of P, S, and V. V is the factor for any horizontal bulkhead or
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deck which may be present. The “A” column reports the cumulative attained index which is a running
summation of the P*S*V values with subtotals for each grouping.

FERRK N SR fE % DAMSTAB FE IS K. R4 o SR ISR B R o M . 21— 51
“P7 ZIRBIIAEA . 5 =4 “Smin” RARBIAIRAAMA,  “Smin” fRE/N S H, AN
fRER “S” o “P*S*V” IR P,S MV KR V 57 REAFAE K /KT R BEAN FAR X1 K. 7
“A” Bl RIHIRBFEE, R P SV AL E BT B A .

On the right hand side are five columns showing the most important characteristics of each damage case.
“Depth, Trim and Heel” (the latter two in degrees) represent the waterplane in the damaged equilibrium
condition. “Range” is the range of stability beyond equilibrium. “MaxRA” is the greatest righting arm in this
range.

HFiLH 5 F R AR Tl i EE R . “Depth, Trim and Heel”  (Ja &M 1ML
WP R K ER T . “Range” ¥ H P S RVERIfA. “MaxRA” f835 WK E R 1

The next page is the Summary Data page. Pertinent information is repeated from the title page. At the
bottom is the attained index for this load condition and the minimum index needed for this condition. For
cargo ships, the required index can be reduced by 50% for the individual load conditions.

PUGRIC RS EIE TR, S 5 R TEERARER . KA R L3 E T 005 2 4R O /) 2K
TR T IUNE, & BRI R AR ET D 50%.

Calculation method: SDI216C
Condition name: Light-service draft (dl) (code 0)
Damage side: Starboard

Displacement: 8200.0 METRIC TONS

Trim: 0.00 degrees

VCG: 6.000 METERS

Free surface moment: 0.0 METRIC TONS-METERS
Environment: 1.025

Attained index: 1.000
Minimim index needed for this draft: 0.246
Overall Required index: 0.492

The report ends with pages of notes.
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H BB TURE LR

Notes

Final flooding is with damaged compartments freely open to the sea
(lost buoyancy).

Max RA taken within full Range.
Rl is the non-dimensional range. M1l is the non-dimensional maximum RA.
Trace off

Div 1

1IN BOT.S 10UT BOT.S 1IN TOP.S 10OUT_TOP.S

Damaged between 0.00 and 25.00a

Final equilibrium heel: 1.96 K: 1.000

Min downflooding height is 7.548, point 84

STBD range: 22.05 R1: 1.000 max RA: 9.118 M1l: 1.000
heel at downflood: 24.02 critical pt 84
S Final = 1.0000

Div 1

1IN _TOP.S 10UT TOP.S

Damaged between 0.00 and 25.00a

Final equilibrium heel: 0.00 K: 1.000

Min downflooding height is 9.000, point 88

STBD range: 40.68 R1l: 1.000 max RA: 10.816 Ml: 1.000
heel at downflood: 40.68 critical pt 84
S Final = 1.0000

The first section, provides comments and information pertaining to the run. After that, the intermediate
results are presented, grouped by the damage cases. The tanks assumed flooded in each damage case
are listed. Note that in the two cases for division 1 damage, the first group includes all the tanks and the
second only includes two tanks.

HE o RIERMEATHERER, KA PRSP SO T P e
EERIAE LA MWABER oL, —MESIaRE, B MANEH M=,

The wizard checks for all possible combinations of damage in the division. Since damage to the upper tanks
may be more critical due to the higher VCG, this case is included. Only the case giving the lowest attained
index is included in the summary table. This feature can be turned off by checking the box for the Quick
mode in the “parameters” window. Since the regulation calls for all damage combinations to be checked,
this option includes a note on the title page of the report if turned on.

[ AL A AT R eI 4 & . AR LR S M B TR ) VCG BAF LG, (HRIX
FIRBUIK IH =45 18 FE R E5 R B R TOUR Bl MR, f£ “parameters (240D 7 & M,
SEDhfe PE A A PR AR S . T REE AR E A ARG, IR S, K
R AEAR T S A R D

The final equilibrium angle is used to determine K, the coefficient used to determine S-final. The lowest
flood point, which determines the range of stability, is given. The range and the maximum RA values are
used to find the respective non-dimensional values which are then used to calculate S final.

K B HRAPERIGE, kA& S EBRERE. 4R Sooe 7RV f. YA E
MK BN R B E e N R ANE, TR S H.
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6.0 Second Run — partial load condition #=RE4T-#HHK IR

SOLAS probabilistic damage stability regulations don't address liquid loads in tanks, but the wizard goes
beyond this particular regulation and permits them. It is the user's responsibility to know the particulars of
the regulation to be evaluated and provide input and select options accordingly.

SOLAS MR A A PRI S e = b OV AR B0, (BLIR)  1 3X —Rp s ME IF e v e
P A5 T AR EEVEA R AT, IF SR A A T AR Rt A B T

For demonstration purpose, we will add some loads to sink the vessel to the partial load draft rather than
simply specifying the draft and trim. According to Regulation 2 in MSC.216(82), the partial draft exceeds
the light-service draft by 60%(ds - dl). For the light-service draft of 2.0 m and the subdivision draft of 8.5 m,
the partial draft is 5.9 m. The trim is the same as the subdivision draft.

TR B, FRATE R I — S 2 AT LB AR IE B30 25 30z K, 1 A2 4] B b 8 5 12 /K R A
fRHE MSC.216 (82) %M 2, Rk, FATIN—Les A B0z K, 802K 75
77K 60% (Ds-DI) . ##H 7K 2.0 K, Haiz/K 8.5 K, HAERSNZKET 5.9 K, A5
fanz K —#Ff.

After exiting the preview window, you should be back at the main wizard window. This would be a good
time to click the “Save data” button if you haven't already. To start another load case, click the “Load
condition setup” button to get to the Condition Setup window. Save the light load condition using the “Save
this condition button. This is not the same as the Save wizard data we just did. Now you are ready to start
the next load case.

BHEBEE O, BB FmSED. WRIRERAE RS, R SE RS %, Baih—
AR TN, i “Load condition setup” HEN LS E AT . (RAFEENZ KB T, X
FBATZ ATORAF I 1) SRR A —FE 0, DR & BN T3S 3 Tl

Click “Add loads using Load Editor” and load the inboard tanks, tops and bottoms, in divisions 1 and 4 to
95%. Then add a deck load of 6400 mt at 50 m aft, on CL and at 12 m high. Press “Solve” and the header
information should look like this.

i “Add loads using Load Editor (ffi Hdedigm s i) 7, et 1 A4 s, T
K H A ) 95%. A5 7EFE BHE 50 K, =i 12 K4S N 6400 Wi F AR #imi. % “Solve” , #x
%’fgl%\ﬁu—l:‘:

7

ﬁ GHS - SUBDIVY - USS PDS o |[&@ ] =]

J = by creative Lozicl Zditor Weight: Origin Depth:
Version 12.70B LCG: TCG: VCG:

[ 1]

Trim®: Heel®: 0.00 FSA: :|
Effective VCG: I:

—

i

| Tanks || weignts || cG | Ls | Auto || soive |
| I [ Zeroteel ||| RUNNING METRIC TONS, METERS

Exit I

Notice the VCG as loaded is 7.141 m. Close Load Editor to return to GHS and the Condition Setup window
inthe DAMSTAB2 wizard. Enter this value for the Trial VCG. The loaded tanks now will produce free surface
effects, which can be treated as a liquid CG shift, or as a free surface correction. The equilibrium waterplane
will not be effected, but the range of stability and maximum righting arms will differ slightly. Which one you
use is up to you or the classification society. The results below are from a run using the FSM option. Select
the Intermediate draft button, save this condition and click “Ok”.

EERHEEE VCG 2 7.141 K. RHZEHE A LURFEIE] GHS il DAMSTAB2 [1 S H ) “ T

(Condition) #E” %I, AL VCG 3| Trial VCG. ZE#H AR =/ E | hm e, X a] LA
PR E OB B HREEIE. B BRI SR, H o e f R v B A i
KEJE B R, % E BT IRaE gort, TSR ZMEH T FSMIETHZELT .
EFEH Rz KR, RAFIE TOLIE S “OK”
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Click “Run”, check the values in the Cargo Parameters box and launch the run. The report preview will open
with the changes for the new load condition. In the Status report, page 4, the light ship VCG is 5.999. This
is simply a numerical difference, but it demonstrates that the Trial VCG was used as the total VCG and
since the VCG of the loads are fixed, GHS adjusted the LIGHT SHIP VCG accordingly. If a higher Trial
VCG was entered, then the LIGHT SHIP VCG would have been higher.

M “Run” , KBRS ECHINE, JHE3E T, 5 TR v AT IR B84 i 2 4k T . 7EfR
SRS 4 71, M VCG & 5.999 K, XM RMEEZESR, KW Trial VCG LA ML
VCG i, I3 VCG 2B EAZLN), GHS HMN I E S/ VCG. i\ =1 Trial VCG,
FHtEE VCGC 2B E 5.,

Note the permeability of 0.80 should be displayed for all tanks.
TR A e EEE %2 0.8,

Executing DAMSTAB /sdi216C  /side:STARBOARD /L:0,100 /B:40 /DLL:8.5 /N1:500 /macro:PROBSURV
'PROBABILISTIC DAMAGE STABILITY MSC.216(82)
Cargo Vessel Version
Subdivision length: 100.000 Terminals: 0.000, 100.000a
Breadth: 40.000 Draft: 5.900
Subdivision load line draft: 8.500
| Divisions P Smin P*S*V A Depth Trim Heel Range MaxRA |
None 0.00000 1.000 0.000 0.000 5.899 0.00 0.00 16.23 4.826
1 0.21642 0.933* 0.202 0.202 6.078 0.15f 1.92s 12.13 3.470
2 0.18284 0.894* 0.164 0.365 7.233 0.69f 4.14s 10.23 2.318
3 0.18284 0.894* 0.164 0.529 6.037 0.69a 4.14s 10.23 2.318
4 0.21642 0.933* 0.202 0.731 5.823 0.15a 1.92s 12.13 3.470
1-division damage: 0.731 Probability of damage: 0.799
1+2 0.06707 0.743* 0.050 0.781 9.031 2.09f 9.31s 4.89 0.712
2+3 0.06698 0.000* 0.000 0.781 8.741 0.00 18.82s 0.00
3+4 0.06707 0.743* 0.050 0.831 5.380 2.09a 9.31s 4.89 0.712
2-division damage: 0.100 Probability of damage: 0.201
1+2+3 0.00018 0.000* 0.000 0.831 3.011 2.24f 156.46s 0.00
2+3+4 0.00018 0.000* 0.000 0.831 -0.903 2.24a 156.46s 0.00
3-division damage: 0.000 Probability of damage: 0.000
Attained index in this condition: 0.831 Total probability of damage: 1.000
Required index: 0.492
| Values marked with * computed by macro. , |
| Distances in METERS. Angles in deg. |

Note: If permeability is left as the default value of 0.985, all the 2-division damage cases have an S value
of 0.

FE: MRBREER, SRARNEIESR 0.985, 4 FrA M HIBA 1) S N 0.
The probability of damage is the same since the divisions are the same. The probability of survival has

decreased. For the case with divisions 2 and 3 flooded, there is no range of stability due to the flood points,
therefore the chance of survival is zero. When 3 divisions are flooded, the vessel capsizes.

R FE R I BER AR R o SRAFBERIEAD> . T o0 2 A 3 BAR o0, bR R A B VE A
W ESR, IR TOURAFAER Ty 0, BBl . =fehlast, Mo mis.
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Calculation method: SDI216C
Condition name: Intermediate draft (dp) (code 1)
Damage side: Starboard

Displacement: 24191.4 METRIC TONS

Trim: 0.00 degrees

VCG: 7.141 METERS

Free surface moment: 16827.1 METRIC TONS-METERS

Attained index: 0.831
Minimim index needed for this draft: 0.246
Overall Reguired index: 0.492

The Summary Data above is similar to the first run. The free surface moment shown is the intact free
surface moment with the intact permeabilities. When the flooded cases are analyzed, flooded tanks do not
contribute to the free surface effect even if the tank was loaded before damage.

E RS BAERL T2 — AT . P 0 B B AR R A e AR VRIS B A R (1 B s A
T ERRTEELRT, AR E M E BRI AT LIS, RIMEREIE = 2 AT R .

Div 1

1IN BOT.S 10UT_BOT.S 1IN _TOP.S 1QUT_TOP.S

Damaged between 0.00 and 25.00a

Final equilibrium heel: 1.92 K: 1.000

Min downflooding height is 4.415, point 84

STBD range: 12.13 Rl1: 0.758 max Ra: 3.470 M1: 1.000
heel at downflood: 14.03 critical pt 84
S Final = 0.9331

Looking at the results from the flooded first division, we can verify results using GHS without the wizard. Be
sure to save the condition and the data and exit the wizard. In GHS, change the permeability of the tanks
in that division to 0.80. Then change their type to flooded using the Load Editor or at the command prompt.
Once done, solve and view the status and righting arm using free surface moments. The results should
look like this:

PPAS — AR AR, BATRT A AT, M GHS RIGTEIE R . #5E RAFIFIR AT, £
GHS i, BHutt it XA EZER )y 0.8, BEAGEH S 4E 4% 1 B = A0 B i & B EL
SERE, SRAEIFR T TOUCIRSM B gt 2 55 2R 18 . 45/
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Baseline draft: 6.882 @ Origin, Trim: Fud 8.15 deg.. Heel: Sﬁgg 1.92 degyg.

Part Weight (MT> LCG TCG
LIGHT SHIP 8.200.08 50.00Ba 0.000 6 .000
DECK LOAD 1 6.400.08 50.806a 0.600 12.060
Total Fixed 14.600.80 50.000a 0.000 8.630
Load SpGr Weight (MT> LCG TCG UCG FSM
1IN_BOT.P 8.9508 1.825 1.198.93 12.472a 4.941p 2.376 2106 .93
1IN_TOP.P 8.958 1.825 1.198.93 12.472a 4.941p 7?.376 21086 .93
4IN_BOT .S 8.9508 1.825 1.198.93 87.472a 5.85%9s 2.376 2106 .93
4IN_TOP.S 8.950 1.825 1,198.93 87.472a 5.85%9s 7.376 21086 .93
4IN_BOT.P 8.958 1.825 1,198.93 87.472a 4.941p 2.376 2106 .93
4IN_TOP.P 8.958 1.825 1.198.93 87.472a 4.941p 7?.376 21086 .93
Total Tanks ?7.193.58 62.472a 1.688p 4.876 12641.56
Total Weight 21,793.58 54.117a 0.531p 7.391
Displd(MT> LCB TCB UCB RefHt
HULL 1.825 24,.411.21 49.643a B.74%9s 2.999 -6.878
1IN_BOT.S Flooded 1.825 -1.825.880 12.5808a 5.808s 2.500 -6.878
10UT_BOT.S Flooded 1.825 -1.825.80 12.588a 15.808s 2.500 -6.878
1IN_TOP.S Flooded 1.825 =248.51 12.3%1a 5.22%s 5.612 -6.878
10UT_TOP.S Flooded 1.825 -318.12 12.414a 15.188s 5.779 -6.878
Total Displacement 1.825 21,793.58 54.186a 0.383p 2.965
Righting Arms: 0.8061 8.0008s

RIGHTING ARMS vs HEEL Total CG: LCG = 54.118a TCG = B.558p VUCG = 7.971

Depth Trim® Heel® Displ<MT> RAB RAs FP Ht

6.0879 8.15f 1.92s 21.793.58 0.000 0.000 4.413(84>
6.448 0.47f 6.92s 21,.793.62 8.600 1.488 2.645(84>
6.781 A.81f 11.92s 21, 7313.91 0.0800 2.986 8.837(84>
6.991 0.98f 14.04s 21,.793.76 8.6860 3.468 0.8081<(84>
7.318 1.19f 16.92s 21.796.04 0.0880 3.918 -1.2808<(84>
7.989 1.62f 21.92s 21.793.52 8.660 4.217 -3.394<(84)
8.147 1.73f 23.87s 21,793.58 0.0008 4.224 -3.984<(84>
8.641 2.88f 26.92s 21,7892.75 8.660 4.139 -5.587(84>
92.193 2.49f 31.92s 21.793.58 0.08080 3.854 -7.714(84)
2.665 2.88f 36.92s 21;:793.72 8.660 3.446 -9.772(84>
18.875 3.27f 41.92s 21.793.76 0.000 2.956 -11.759<(84>
18.417 3.64f 46.92s 21,.793.76 8.600 2.418 -13.6608(84)
10.684 3.99f 51.92s 21.793.74 0.08080 1.826 -15.457(84)
18.873 4.31f 56.92s 2079972 0.800 1.214 -17.137<(84)
18.976 4.59f 61.92s 21,.793.78 0.0080 B.585 -18.684<(84)

True FSM artifice used.

The equilibrium heel angles are the same. Only the free surface effects from the loaded tanks are present.
The free surface effects of the flooded tanks are not included. The lowest flood point is point #84 at 4.415
from the wizard, 4.413 from GHS. The range is from equilibrium to the point of down flooding, 12.13 from
the wizard, 12.12 from GHS. The maximum righting arm is 3.470 from the wizard, 3.468 from GHS.

SPETREUA AR R AR R B = A E BRI R, NS B E R B R FAREE K
RR#84, EMSNEE 4.413, £ GHS ' 4.413. NP SR K S TaEf, ERSH 2
12.13, 1E GHS #12.12. H KEJRE JEE R FH & 3.470, 7& GHS 12 3.468,

Page 27 of 42



Training - Probabilistic Damage with GHS Creative Systems, Inc.
Rev. 04/2020 www.ghsport.com

7.0  Third run — Subdivision draft condition $8=)RE/T-9SEE /K T

Repeat the steps above to add a fixed weight of 10660 mt at 50 m aft, on CL, and 14 m high. Be sure to
reset the Trial VCG. After reviewing the report file, return to the main wizard program and click the
“Summary” button. This produces a summary of all three runs.

HE PR, fEfGRE 50m &b, Mirh, 14m mAbHEINE E EE 10660 M. i EETCE Trail

Summary for SDI2Z16C - Probabilistic Cargo SOLAS 2009 trim:0.00

Run 1-1 Light-service draft (dl) Starboard trim; Q.00 att index: 1.000
Run 2-1 Intermediate draft (dp) Starboard trim; 0.00 att index; 0.831
Run 3-1 Deepest draft (ds) Starboard trim; 0.00 att index: 0.000

Warning: This attained index is less than the minimum 0.5 x 0.492 = 0.246

Draft @LCF  Aftained Factor Weighted VCG FSM VCG+
dl 2.00 1.000 0.2 0.200 6.000 0 6.000
dp 5.90 0.831 0.4 0.332 7.141 16827 7.837
ds 8.50 0.000 0.4 0.000 9.238 16827 9.722 |
[ Attained index: 0.5324
Required index: 0.4920 |

VCG. fufifdiz/m, R EmFEAF, i “Summary” $#48, AHERTH =ADIs 7 X R4 .

The individual attained indexes are present. Since the third one did not meet the requirement that it must
be at least 50% of the required, a warning is given. The three attained indexes are then combined in a
weighted summation to find the overall attained index. Since it is greater than the required index, no warning
is given.

RS EARREE. BT RBAT L 50%IREIER, KES . = MARREES
A RIRETR R, BT ERTERIES, KA REES.

Add Wings and Bulkheads #sinfijgefifeeE
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To see if the wing and horizontal bulkheads offer(’;

any benefit, the location and distances must be
entered. Return to the Division Definition Window.
Opening the help button and clicking on the “?” will
display some helpful information.

30 0] B A0 A BE 2 5 A A T RS, A
PN L AN VA LR T EI B 0 e

o TP BNZHL, RaAd “? 7 KRR
%ﬁﬁmhuo

The regulations need to be consulted for sloping
and stepped bulkheads.

VG 75 5 FE R BE AT 36 UM BE

Creative Systems, Inc.
www.ghsport.com

s

The Wing parameter is the horizontal distance from the side shell
to a wing bulkhead in a particular division. In other words, it
is the damage penetration distance that would reach the bulkhead.

WING and Deck (HBHD) Parameters

This serves two purposes: 1) The probability of damage cutboard of
the bulkhead is based on this distance; 2) The program uses this
distance to determine whether to flood tanks.

In practice you will want to make the WING parameter slightly less
than the distance from shell to the bulkhead to make sure that

it doesn't breach the bulkhead. If there is curvature of the

side shell and/or sloping or stepped bulkheads, consult the
regulations for the proper way to measure this distance. The
program will, in most cases, make the correct decision about
which tanks to flood. However if you find a case where itis
flooding an inboard space when it should not be doing so, you
can manually assign that space to a particular wing layer in

the More/Division Details dialog.

Similarty the Deck or HBHD parameter is the distance from baseline
up to a horizontal bulkhead. Again, this number is used both

to calculate probability of damage and to determine which tanks

to flood. The More/Division Details dialog provides the means

of overriding the automatic assignments of tanks to vertical

layers as well.

There are two ways to enter the locations of these bulkheads. Returning to the Port-side or Stbd-side
Division windows and selecting option 3, Manual, the Define Wings and Define Decks buttons will display
a table for the distances and locations. As recommended above, the distances are slightly less than the

actual distances. For our vessel, the entries would be as follows.

AR AR LA REA B . IR ] 2 AR B RE T 1, I T 3
PEE SCINEE TE SCAN AR B AT R 8 B2k . an B P il

%Aﬁﬁ@?

| Distance off CL

Distance off centerline I At point:

[ Apply to calculate B (in from shell)

“Manual (F3) 7,
ARy M NN -

s
Xt T A M

Page 29 of 42



Training - Probabilistic Damage with GHS Creative Systems, Inc.

Rev. 04/2020 www.ghsport.com
) ) ) '.Wing Definitions @
The help window explains how to enter the data into
the tables. These inputs are optional. The data here provide a quick way
. _ w to assign the B parameters in Division definitions when several
ﬁﬁﬁ & Tﬁ%ﬂ?ﬁﬂ fﬂ/]%ﬁﬁiﬁﬁ)\ﬁﬁéﬁp ° divisions share the same wing bulkhed offsets relative to the

side shell. The actual B parmeter settings can be examined
and changed via the More buttons in the Divisions Definitions
dialog box.

For this vessel, defining the wings and decks using

the table above is adequate. Once set, the values
entered can be checked by clicking the More button
in the Division Definition window.

Existing B parameters will not be changed. In other words, the
B1, B2 and B3 fields as seen in the More dialogs will not be
affected unless they are blank.

The "Clear all B parameters™ button clears all B parameters in

S ARG, B XEEF B AR i _ER BT~ . 1% B alldivisions; i.e. it makes them blank so that they can be set
S, RO AT LUBE A 46 S| rom s date
“More” E%ﬁﬁTﬁﬁ ° <— More about Wing parameters

Using the More button for each division allows you

to assign these locations on a division by division basis. This is helpful when there are canted bulkheads
near the ends of a vessel.

i/ “More” 4281, BAIAERVFEM AR EIRE M E, X AMA R THE BRAEEER 2/ .

' Division details

Division 1 on STARBOARD side IMaximum penetration off CL to starboard: 0.00
Wing bulkhead distances inboard from shell: B1 | 9.95 B2| B3 Explore B

Horizontal bulkhead heights ABL: V1 | 4.95 v2| Explore V

Progressive auto il 2 i3 auto u1 u2 <— inboard- and upper-space assignments ﬂ

'l ol ol 6l O ("("l

o r‘r‘]

o ("("l

o % r‘r‘]

The bulkhead and deck location for this division is displayed in B1 and V1. Tanks inboard of B1 are
automatically assigned to i1, tanks inboard of B2 are assigned to i2, tanks above V1 are assigned to ul
and so on. The automatic assignments can be overridden with the radio buttons. If this is done, a comment
can be made in the space provided. The diagram below illustrates the damage extents of the different
layers using the terminology that will appear in the reports.

FATRT LA BILE I3 AR XIS P AR BE AT TR B 70 ) o/ B AT VI, Bl FEAN AR S B 3h 7 Biss
i1, B2 MfZAREE B30 iSs 12, VI BLERE= 0B ul, WRIESRHE. W DMs Y Sk f2 1 7% aa

Page 30 of 42



Training - Probabilistic Damage with GHS Creative Systems, Inc.

Rev. 04/2020

www.ghsport.com

B EC. WARIXAEE, RIS AR A (e SR 80 . T B E A AR s R E Ui ] 1 A

— — = T
[7] F J2 R A R T
i
n = DIV. NO. B1 B2 83 Centerline
V2
V1 —
Waterline | Vertical
- n+u2 Extent of
Damage
| n+ut
| n
==
nul+i2 o
n+u2+i3 ||
Baseline
D
- n+il
n+i2
n+i3
Transverse Extent of Damage

The explore B and V buttons can be used to have the wizard pick out some of the tank border that might
make sensible wings or bulkheads. The user has the final choice of which of the boundaries to choose. The
dialogs boxes and their respective help windows are shown below.

R B ANV AT T ik (A S B LS R R Bl A AN 1) BN B v AR L . TP AT AR
ZAEFRIEFEMA LT . W THE S HL A 8 3 B 2 1 4 T s

These distances are from the extreme outboard
dimension of the tank to the hull side shell

at the longitudinal center of the tank and

at the height of the highest point on the tank

or the waterline, whichever is less.

Therefore they are useful only where longitudinal
bulkheads run parallel to the centerplane.

The Apply check box will copy the number to the
first empty B slot, but it must be greater than
a previous B number.

OK
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These distances are from the lowest dimension
of the tank to the hull bottom

at the longitudinal center of the tank and

at the farthest outboard extent of the tank
1IN_BOT.S Therefore they are useful only where the tank

10UT BOTS 000 | bottom is parallel to the baseplane.

Division 1

1IN TOPS 500 [ The Apply check box vyill copy the number to the
first empty V slot, but it must be greater than
10UT_TOPS 500 [ a previous V number.

oK ol oK

The wizard provides two methods to expand the division tanklist: "Additional tanks" and "Progressive
Flooding". Both options are accessed from the division details window, click "More" in Division Definitions.
Each is described by a note once the button is clicked. No time calculation is performed for either option.

SRR T RONERY AR SR Mg E " A < EAREEEK T o XA IR AT A
SR B E OV, i E R “More” o Bl S, BAESHERMR . Aot
A IR TRPAAT I 18] T 55

The “Additional tanks” button permanently adds a tank to a division regardless of its location. During the
calculation it will be automatically be damaged depending on the longitudinal and vertical extent of damage
just like any other tank in the division.

“PRNAE =" FHLR I =R AR ZIER T, TR HA B R EE RS, B RE A
e ELAARAEE BB, b %S R T AR f Hoph e = —

The progressive flooding buttons ("< Add") are more specific. Each button selects an additional tank(s) to
be damaged when the tank it is associated with is damaged. Progressive flooding tanks do not have to be
located within the division boundary. If the linking tank isn't damaged due to the extent of damage, then the
specified tank will likewise not be flooded for that extent. See the discussion of + prefix in the operation
section of Help DIVISIONS for more information. An option to perform intermediate flooding only in the
progressive flooding tanks is provided as an option before launching the run for passenger vessels.

FMABAEALE C “<@on” ) HEAK. B AR — A5 H B AR S AR I EE A 1Y

HAthes . RPN EA LA T o0 XA A - W R B = A AR HRRE F5E 1T A 453 » )”JT“%
E’Jﬁ“%ﬂ#?“fmﬁzﬁi%ﬂz@& ARVAELE, WS “FIE” KHERERD X +
L. I E NI AT, RO T AE SRR SR I AR A AT A TR AT A SR T

Accepting the input above, click Ok to return to the Division Definition window, click Ok again to return to
the main window to rerun the deepest draft case. Looking at the report shows that an attained index of
0.106 was achieved. The previous run produced an attained index of zero. Including the wing and deck
locations did improve the attained index, however, the vessel still fails.

e BRI E, B R E B S E A, e IR R R R 0, RS AT RIR
MoK T LRk RoR, 195 0.106 HIAZIHRE, ZATHITHE ML RFEEGE 0o AnAMIEEAI
Mhr B VIR EIRE, (HR, IZIRARRTEVY RN L ER .
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8.0 Passenger Vessel Exercise ZRR%>

For this demonstration, a simplified passenger vessel with tanks and critical points will be used. It is in the
LINER14.GF geometry file. Before starting this new sequence of stability assessments with the DAMSTAB2
wizard, create a new working directory containing the geometry file. It is helpful to have a shortcut for GHS
in this folder too.

AR, AN, RN AR MK, M LINER14.GF MBS Erb . EIF4R
i DAMSTAB2 [n] S#H7— RANFaYE DM 2 0T, G SR SO RE SO e, (e g
LA GHS 7 LETAH A .

As is always the case when starting fresh with a new geometry file, we must setup the model in the wizard
which includes setting the following: permeability for tanks, critical points, division definitions and vertical
and horizontal bulkhead locations (for each division if not continuous). The process below is covered in less
detail since this has already been covered with the SubDivy model. A few notes are provided as well as a
set of screen shots to use as a guide.

AR RS, B R R E L NS REBER, KA, HeE YN ) fe
BEALE E S (WUERAES:, & BN « BINIRZ RS HOLY SubDivy BALE S, T
[ AR AN, — ey IR A A dE

Permeability settings — There are two available methods to set the permeability for the internal
compartments. The first is to select the “Use Table” option and copy the permeability settings as follows:

BERWE-WENMBERAGMWMITE, H—F, 1E#H “Use Table” &I, EHIIZERWTHr
N

- —— -
Permeability Table ‘T e— ‘. |
Permeability values to be used when spaces are flooded
perm@ dl perm@ dp perm@ ds perm@ other Add Compartment/hold lists (trailing * allowed)
[6 IG [ [6 = [Act, sTR*
[.95 .95 | 95 .95 ._>| | AC2* AC3* AC4* AC5* ACE"
| 85 | 85 | 85 [ 85 __>| | MACH"
HES [ 95 [ 95 [95 = |[vor
[ 95 .95 | .95 | ._>, | Fo*.LO* D* WP* FPBAL*
r r r T ir

The second option is to select a text file, which lists the permeability for each tank. If this option is used, a
file must be generated for each draft and named according to the instructions in the wizard.

S, EFEOCRSCE, SRR R R IE R WERIE RO, R E AN ISR
IBAT ST Bz SO SR 1 SR R A 44
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Permeaity Files g )
P

The permeability file should contain PERM commands as described in the
GHS manual.

Use the /FLOOD /QUIET parameters to have the permeability activated
only during flooding and to prevent redundant permeability reports.

Up to four separate files can be used. In order to associate a file
with a particular loading condition or draft, the file names are as

PERMO.CFG - Light-service draft (dl)
PERM1.CFG - Intermediate draft (dp)
PERM2.CFG - Deepest draft (ds)
PERM.CFG - Other conditions

(" 'dp (® ds ( other

An example of a permeability file is shown in the image below:

BIEFREICAE, T ER

| PERM.CFG - Notepad [P G —

File Edit Format View Help

"Permeability file for DamStab2 wizard R
"Other draft

"Per Reg. 7-3, both 0.0 and 0.95 must be check for liquid tanks.

"This file, PERMO.CFG sets 1liquids to 0.95 permeability.

I‘PERM([tank]iSt]) 0.95 FLOOD /QUIET "DESCRIPTION

lPERM(STR*,ACl*) 0.60 FLOOD /QUIET "STORE ROOMS
PERM(AC2* ,AC3* ,AC4* ,AC5%) 0.95 FLOOD /QUIET " ACCOMMODATIONS
PERM(MACH*) 0.85 FLOOD /QUIET "MACHINERY SPACES
PERM(VOID*) 0.95 FLOOD /QUIET "VOID SPACES
PERM(FO*,LO*,D*) 0.95 FLOOD /QUIET "ENGINE ROOM LIQUIDS
PERM(WB*,FPBAL*) 0.95 FLOOD /QUIET "BALLAST TANKS

Critical points — Since the downflooding points are already set up in the geometry file they do not need to
be entered into the Wizard again. The existing points in the GF file can be verified by clicking on “List
Existing Critical Points”. Additional critical points and special critical points can be added within the Wizard
and both sets of points will be considered.

BEKe - HTRK RO R E X, R O o O SRR R EE K s T DLdE s s
“List Existing Critical Points” #ATR A A% 5L, AN RE A S ARER K finld s ) S E, ™
Pl ik B 7 IR 2

Port divisions — Use the Auto division maker with 11 divisions. Enter the subdivion draft (6.0 m) when
prompted for the penetration draft. After pressing continue, enter the maximum penetration distance from
the shell. The regulations state this value should beam/2, which for the LINER14.GF is 14.15 meters.
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Efgafe - KA BsR4, K0 11 Mo Xik. LR N o Menz K, 4 5 ez 7K
(6.0m) . #H#HEE, MIASHREMNRRKRTELES. BN ZEN AR, T
LINER14.GF A 14.15 k.

Next we need to set the deck definitions for the two decks above the subdivision waterline, which is 6.0 m.
The first two decks above the waterline are located at 8.5 and 12.0 m above the baseline. Enter these
values into the “Define Decks” window along with the longitudinal extent of the decks which is 0 to 136a.

PR R BATFE KLU EHPERNGE X, KER 6K, XHEFRD R4 5 8.5 K/ 12.0
K, £ “Define Decks (HHE X)) 7 i NI, [FH 4 AN A RE K 2 M 0 3] 136a.

Starboard divisions — select “Do other side” — Stbd — then click “Auto” and “Continue” to generate the
division definitions on the Starboard side. Again set the deck definitions.

FiA e - %3 “Do other side” —STBD—4R /5 iy “Auto” 1 “Continue” 4 BiA 1% %43 %€
Mo FRIRGE FRE Yo

Division Definitions P

m Displaygeometry| Penetration draft: | Max horizontal penetration: | Max vertical penetration ABL:

Define Wings | Define Decks | < for setting default bulkhead locations (optional). Use the "More" buttons to see and set the actual B and V parameters.

Units: METERS  Prior page I Next page | Number of divs to show per page: |20

<-— List divisions fwd to aft. <—-  Change number of division slots | LUERERGERSORIRLEY Do other side

use | Div  Fwd end Tanks/holds/compartments in division

1 -20.000 More | FPBAL10.C FPBAL20.C FPBAL30.P STR40.P STR50.P

2 0.000 More | WBDB1.P AC11.C AC21.C AC31.P AC41.P AC51.P VOIDPTIN.P Deck Definitions @

3| 20160 | More | WBDB1.P AC12.C AC22.C AC32.P AC42.P AC52.P VOIDPTIN.P P Clearail V parameters |

4| 35280 | More | WBDB2.P AC12.C AC22.C AC32.P AC42 P AC52.P VOIDPTIN.P ,

Height ABL Aft end Fwd end
5| 42840 | More | WBDB2.P AC13.C AC23.C AC33.P AC43.P AC53.P VOIDPTIN.P E3 [136 0
6 | 65520 | More | WBDB3.P AC14.C AC24.C AC34.P AC44.P AC54.P VOIDPTIN.P [12 [ 136 [0

¥ 88.200 More | WBDB3.P AC15.C AC25.C AC35.P AC45.P AC55.P VOIDPTIN.P I ] |

8 95.760 More | WBDB4.P AC15.C AC25.C AC35.P AC45 P AC55 P VOIDPTIN.P I I |
2! 110.880 More | WBDB4.P AC16.C AC26.C AC36.P AC46.P AC56.P VOIDPTIN.P I ] |
o) o 4| | | |
10 133.560 More | AC16.C AC26.C AC36.P AC46.P AC56.P VOIDAFT.P I l I
| | |

1" 136.000 More | LOSYS.C FOSET.P FODAY.P FOER P DODAY.P LOSTO.P MACH A/

N | SetV parameters and Continue

.lﬁﬂﬂﬂﬂﬂﬂﬂ'ﬂﬂﬂﬂ

We are almost ready for our first run, the next step is to set up and save the following three load conditions
and save all our files thus far.

BT HER BEARTE R, T RO B LI ORAF LU = AN R UL L R e S iy i ELAA

The draft and trim values for the Light-service (dl), Intermediate draft (dp), and Deepest draft (ds) follow:

Page 35 of 42




Training - Probabilistic Damage with GHS Creative Systems, Inc.
Rev. 04/2020 www.ghsport.com

BENZK (DD, #aMzK (Dp) FHIRZK (Ds) WZ/KFGAMIa T

1. Light-service (dl) 50m 1.0 degrees aft trim
BHIZAK dD 5.0m AT 1.0 J

2. Intermediate draft (dp) 5.6m 0.0 degrees aft trim
#HarnzK (dp) 5.6 m fit B M 0.0

3. Deepest draft (ds) 6.0 m 0.0 degrees aft trim
RIRIZIK (ds) 6.0m 6T 0.0 &

Both the Lightship VCG and the Trial VCG should be set to 9.0 meters.
Tt 2T M VCG 215 VCG # M B 3 9.0 K.

Get condition

Condition Weight LCG Draft Trim
1 Light-service draft (dl) 16723.95 5.000 1.00a
2 Intermediate draft (dp) 19044.22 5.600 0.00
3 Deepest draft (ds) 20568.36 6.000 0.00

Select by number |3
Deletel

Set up the “SDI216 Passenger parameters” window with the values as shown. For a vessel this size, 1000
passengers is a good estimate. Be sure to click, “Includes notes in report”. This prints the Survival
Probabilities for each set of damages tanks for each division.
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e M E % E “SDI216 Passenger parameters” ¥, FET AR ], Fifh4A 1000 &I .
Wik s “Includes notes in report” , i H A5 414 RE B I RIBR A HE R

The information needed and options available for a cargo vessel run are the same for a passenger vessel.
There are additional parameters needed for a passenger vessel run. The prompts for, “Maximum number
of passengers”, “Survival Craft heeling moment”, the “Number of passengers for whom lifeboats are
provided” for and the “Number of persons in excess of lifeboat capacity” are self explanatory.

TSP 5 (015 2 DL R AT S AT 0, X B MR B AR R 1. 84T B M1 5 7 AN S8, xR
iAo EIRAET, CRUERAREMUE T, RACRERCERER N A RO
BNE #ATFE W]

The options to include intermediate stages of flooding as required by SOLAS for passenger ships is located
in the middle of the window. Three methods are available which govern how intermediate stages are applied
to the tanks in the division.

RYE BN 2 aAZ)) MM EsR, s K i T 5 e A =Mk
T AR R B BN T AR R AR
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1. Intermediate flooding of all tanks in damage extent - One stage of flooding with
intermediate phases of flooding applied to all tanks in the current damage extent. Includes
tanks added to a division as progressive flooding tanks or additional tanks.

1. FEREAEMBER NP EBEK — BB, i fRE K BoE T 24 1w
WHINR P AR E. SE8 R KA = st =4 m 2151 R Kt = .

2. Do stages only in progressive flooding tanks - Flooding stage is any discreate step
during the flooding process, including the stage before equalization (if any) until final
equilibrium has been reached. This method assumes instantaneous flooding of all tanks
within the extent of damage that are not designated as progressive flooding tanks.

2. NEBRBRABAKMB — MR BRSPS, P (RA 1
BB, EEIA B LT . IR AR TR E v B AR E KA AR TG B Y 0] A e
ST B

3. Exclude progressive flooding tanks from intermediate flooding calculation —
regulations state that sintermediate should be calculated for all flooding stages including
the stage prior to equalization via crossflooding. If cross-flooding tanks are assigned using
the <Add button (or + prefix in div.cfg) then this provides a way to calculate Si for all non-
progressive tanks. Any progressive flooding tanks which are omitted from intermediate
phases of flooding are reported in the notes section.

3. K BRAKMEHRREPRBAKTE LA — FHE, B5EA KB B h 4,
BAEIE I 2 SCRF Z R B WEARAE A <EIn Add #%41 (B div.cfg F+aTZ8) 70 Ac /e
AL SR AEE, WAL 7 — Rt ST ARt s = Si i E . AR P B
W (A AT 3 ik CRE KNG S AR R 0 4 7

Passenger crowding moment can be given to override the moment computed from the number of
passengers and maximum beam. Wind heeling moment can be specified if the superstructure is not
included in the model or determined by other means.

Fe =A% Bl 3w R B N BRI e KR 98 T 5. W R A G085 B RS 5T 0 ORI 48, 8.
HIE A HAb T HE 3o

Like the bottom damage probability of survival for cargo vessels, passenger vessel are also subject to side
damage probability of survival. The side and bottom damage calculations for passenger vessels are
required per Regulations 8 and 9. The probability of survival must not be less than 0.9 or 1.0 for side or
bottom damage respectively. The location and extents of damage are based on vessel dimensions and are
the defaults. The run will terminate if the probability of survival falls below the minimum unless the user
selects the option to find a lower VCG so the requirement is satisfied.

BRSBTS R A R 5, BAIE T EIL A R iR AR . RE IS 8 il 9
M, BT R SR AL AR B R, A AR SRR R AT AR A NS /N T 0.9 il 1, B
3 AL B ANV B AR IR AR A R ST B . 84T 5, WERERAAME RN TR, F P RN
VCG, HZEWEEXR.,
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For areas of the vessel that are covered by a double bottom, assign areas to omit using the template below.
These areas will not be included in the deterministic bottom damage assessment.

X WU R i A AR 8 X3, 3355 DA AR i 5 A S 1R DX 3k e 3 28 DXl AN B 358 78 1 5 1 IR
IR/ N AR L L
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9.0  Run Options IE{TEIR

The bottom area of the window covers the following options. They are the same for both cargo vessels and
passenger vessels.

B R AL LU LI, B AN 2 ik S 2 A TR P

Stop after n simultaneous divisions flooded {5 1= n fig il i 4

Forces the run to end after the specified number of adjacent divisions are flooded. Also, the run will
end when there is no contribution to the attained index for a given set of divisions.

HAR 44 2 M SO RAT AR 5. Ab, M5B TIRAIA IR T, 1517 this
Pk

Quick mode L AR 2
Turns off checking for worst case combinations of flooding to shorten the time of runs. For example,

in the case of horizontal bulkheads, the wizard will check the case with only the upper compartments
flooded as the higher VCG may be more critical.

KRN B FERERI R R ZE G, DAMAsEIZATIN Rl Blan, 7E/K-FRREEEol T, M50 it
BHZ) H VCG & Eﬁi%ﬂaéo

All penetration mode FITH Z i 2

Considers all penetration combinations under multi-division damage.

EsE S ESitGl I E AR

Check stability in both directions, for asymmetrical vessels or loadings

X FAER AR B BREE BT, FAC A A WA TT 1A .

Disable user-assigned flooding 2% FH FH /7 15 %€ A B 457

Overrides the layer assignments in the Division Details window.

ZWSAE S AR T ITEAH E X

Respect division ends for flooding of inboard spaces %% & P S B 51 11 73 e 11 A

Uses the division ends when accounting for the tanks most outboard extent.

e =k e SCYE N, FH 2 e S A .

Take the maximum RA within the limited range 7E FR 5& Y& [ £ P B K 1 &2 R 77 EHE

- If unchecked, the maximum right arm within the entire range of stability will be used to determine the
s factor.

- WAERA, s R T BRI B R A BRI A A

- If checked, the maximum righting arm will be taken within the limited ranges specified in Regulations
7-2 (16 degrees for Sfinal, 7 for Sint). This is a conservative interpretation.

- s, RIEMIEE 72 K, RKERNDERRTFREMEE AN (Sfinal=16° ,
Sint=7° ) . A ARTIHHH.

Eliminate angular tolerance for tight point immersion  Z0& 3k 7K SR 7K 1 £ FE 8 22
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Useful if tight point height is limiting stability. The default evaluation method includes a slight angle
tolerance for tight point immersion, so if a tight point is well off centerline, it must be higher above the
waterline then a point closer to centerline. Checking this option removed this conservative tolerance.

A SRR I e R AR E N, AR o BROPPAS 7 VA B4 0 B R N AR U 2
%, PIIR R fiE g o, WeEwnam K, REEFEILH ORI . EH gD
MR ORTA 2

e Create notes files Al T yERE SO

- The notes files which provide useful information about each case in the evaluation. This
information can help determine the reason for failure particularly if it is related to downflooding or
tight point immersion.

— ERSCHR AT PP T R BRI R AT R . SR BB T e e SRR, R
IR e HHKBUKE IR K.

e Include notes in the report. %2ty & I
- Eliminating the notes files reduces the number of files in the DAMSTAB2 wizard directory.
— MERERSCIE 2> DAMSTAB2 815 H b (S F 5

- Sometimes it is preferable to eliminate the notes pages (which can be numerous) from reports and
keep them as separate files.

— AR AR FERERE T CRTREIRZ ), IRRFENTOR B D9 S S0 At

Note: Some of the options above deviate from the regulations in order to reduce calculation time. These
can be useful in the early stages of an analysis.

e PLE i ORVE RS, RN TSR A, & A T B R B
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10.0 Diagnostic & S macro IZEiFIZES

The Diagnostic button provides several ways to obtain or view intermediate results for checking and
troubleshooting.

W AR B 1 UM T R IR B A v 18] 45 2R DMEREAT R A AT HERR R

-

X

Diagnostic tools

Produce a TESTRUN.SAV file for:

Division number: || Inboard layer: |0 Upper level: |0

Note: This makes a run file where the tanks in the given division with given inboard and upper penetrations are flooded.
I Include trace report
Note: The trace report will be found on a file named TRACEn.$$$ where n is the run number.

| | Include Condition graphic on screen at each step

Caution: it will be difficult to terminate the program once this has started.
To terminate the a run with on-screen Condition Graphics, press Alt-F4 repeatedly.

Specifying a division and the desired layer and level, a run file is produced and executed at the end of the
Probabilistic Damage run. The results show the equilibrium condition and the tanks that are flooded. A
righting arm calculation and graph is included. Of particular usefulness, a trace file provides output which
shows intermediate values calculated during the run with additional explanatory notes. The last option will
enable the display, on the screen only, of a Condition Graphics window for all cases with a non zero Smin.

RE— MR, B (FERE) MKPL (GER&ERE , AR T e, oot
ﬁ?%%ﬁ%l#%%ﬂoﬂ%ﬂT%m¥®HMIﬁ Wiwb%u,ﬁﬁﬁ%u&%%%
— AN ERERSCOF SR A AR B, B R oR T A TR EME AN R . e — N IETUR R 5%
#EZ@DE%?F%L,%%?#QSmnMIﬁO

Terminating the run by pressing the Alt-F4 key is not recommended as it may cause the program to behave
erratically. It may be better practice to select the division(s) of concern in the Division Definition window to
shorten the run time and reducing the output.

% Alt-F4 8226 111847, EAHERRXFE, BONE R RE S BURE P s /T A e .«
SCE HP AR 2, TR EISATIN (8], s A

IR FEAEAH R A RE

The “S macro” button displays information if a userf
wants to use their own macro to calculate the S
factor. The contents of such a macro will not be

Probability of Survival macro

The built-in S macro is very capable and extensive and should

discussed here as it is beyond the scope of this
manual.

WS P ARE B C R AR s AL
“Smacro” IS ERER. FEamAiEAA

fESEIRIR, BOYERE 7 AP,

be adequate in all cases. However it is possible to substitute
your own macro to do the probability of survival calculations.
See the GHS manual, DAMSTAB command, for information about
the system variables to use for input and output. This macro
must reside in a run file named UserSMac.CFG. All macros and
variables declared in that file should begin with U_ in order to
avoid conflicting with names used in the wizard and its libraries.

Note: This is not recommend except for advanced GHS users, and
even so it would be difficult to match the performance of the
native S macro.

User-supplied S macro name:

o
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