Command Dictionary -- DAMSTAB

AR

DAMSTAB [(divlist)] /SDIC | /SDIHC | /SDIHR | /SDI194C[SP] | /SDI194P[SP] | /SDI216C[SP]
| /SDI216P[SP] | /SDI412P[SP] | /SDIPtype [/L:11,12] [/B:b1[,b2]] [/N:n1,n2]
[/STOP[AT][:n]] [/DLL:draftloadline] [/LIMITHEEL:angle] [/WRITE:runfile]
[/SIDE:Port | Starboard] [/DIVLENGTH] [/H:hmax] [/MACRO:name] [/NOREQ]
[/QUICK] [/ALLPEN] [/AUTOFLOOD]

Measures stability with damage following the specified method, calculating a
Subdivision Index for the present loading condition (requires the AF module).

MRAE TR P AR s THA AT TR e R B (FREE AF REL
ZH0
(divlist)

A list of divisions (i.e. subdivisions or compartments) to be considered in the damage
stability analysis. If absent, all divisions are used.(See the DIVISIONS command).

AR E T S TR E L R (H) subdivisions B{ compartments) . WA B, 5 &
forfie (Z2Fd4 DIVISIONS) .

/SDIC
Uses the method recommended by the International Maritime Organization (IMO) for
cargo ships. Required in order to calculate probabilistic damage stability following
SOLAS Regulation 25 for cargo vessels.

1§ IMO HrHEF I S A5 5. Bl R4 SOLAS A %) Regulation 25 5 55 Bk R Al fa i .

/SDIHC or /SDIHR
Uses the method implementing revised SOLAS regulations for probabilistic damage
calculations applying to Conventional (/SDIHC) and RO-RO (/SDIHR) vessels
respectively. Required in order to use the methods from the IMO-sponsored research
project "Harder" as published in SLF 45/3/3 and SLF 45/3/5. Of the two methods of
calculating the "s" factor, only the "traditional GZ-based formulation" is currently
implemented.

IRIEAEIT B SOLAS ALY TR 720 5, TH 577295 i A 135 3 i (/SDIHC) FVR 25 M
(/SDIHR). EIf#E IMO Kt f & 4T7E SLF 45/3/3 F1 SLF 45/3/5 Wi 5350 H "Harder" /() 5 1%
TR EWMTHEDTES, SRR H TR g GZ AR

/SDI194C[SP] or /SDI194P[SP]
Uses the method implementing the SOLAS amendment MSC.194(80) for cargo
(/SDI1194C) and passenger (/SDI194P) vessels. Only the final survivability is implemented.
It is recommended that survivability be computed by a /MACRO parameter macro.
Optional "SP" suffix indicates a special purpose ship.

HRHE SOLAS &1 % MSC.194(80) H it AT, 43 i T 52 ik (/SDI194C), &k
(/SDI194P) . A A e AFRAFFME S M PAT IS . B IIRAF R VAT H 2 2 8/ MACRO #7115 .
AJ 3% J5 4" SP" R AR RF R T RER

/SDI216C[SP] or /SDI216P[SP]
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Same as /SDI194 variants but referencing the MSC.216(82) regulation, which is
equivalent for the purposes of these calculations.

F&/SDI194 ) —FiE =, HESHK) & MSC.216(82), EATHIHE HFAHIA .

/SDI421P[SP]
Same as /SDI216P except that Required index R is calculated according to
MSC.421(98), also known as the SOLAS 2020 Amendment. Note: The alternate Sfinal
formula for RO-RO ships is only available in the DAMSTAB2 wizard.

T BT RS BIFR B R 2R HE SOLAS 2020 12Xl #/MSC.421(98) 15 LLAL, HAh ki 5/SDI216P
AHFEl. VER: XIT RO-RO BRI s WiHH, 6 K H DAMSTAB2 [r]F.

/SDIP (synonym: /SDIP: Simplified)
Uses the method implementing the IMO resolution A.265 (VIII) simplified for RO-RO
passenger vessels, calculating a Subdivision Index for the present loading condition.

RYE IMO A2 ) A.265 (VI THE RS, &M TR, iR a8 ol m e
R
/SDIPi (synonym: /SDIP: i)

Uses the method implementing the IMO resolution A.265 (VII) for passenger vessels at
drafti (i=1, 2 or 3).

RiE IMO A%y A.265 (VINTHE T EHE, EHT%M, HAmzKkAi{=1,2or3).

/SDIPT (synonym: /SDIP: Total)
Accumulates and reports the total subdivision index using the results from previous
DAMSTAB commands with /SDIP: 1, /SDIP: 2 and /SDIP: 3.

FIFH 2 BiHUT 64 DAMSTAB, K& Z#1/SDIP: 1, /SDIP: 2 and /SDIP: 3 [T 45 5L, I MRe
SN =k
/L1112

Specifies the terminal points of the Subdivision Length. If absent, the extreme ends of
the model are used.

E XM A& o AnRANE L, I PR o e s VR D 2%

/B: bl [,b2] (synonym: /B1: b1[/B2: b2])
Specifies the Subdivision Breadth; if absent, the greatest breadth of the model is used.
For /SDIP methods only, a second value may be included to specify the regulation’s B2
breadth.

TESUAM MR SERE s RN E S, Nl AR i KB . AGEH T 54U/SDIP, )@ S5 —ANUE
K& F T RvE e B2 198 S .

/N: nl1, n2 (synonym: /N1: n1/N2: n2)
Specifies numbers of passengers and crew. Only available for /SDI194, /SDI216, and
/SDIP methods.

TESCRE AN R HE . EH T2 %1/SDI194, /SDI216, F1/SDIP.
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/STOP[AT]: n
Forces the Subdivision Index computations to stop after n-division flooding or (if no "AT")
after reaching the Required value and completing the present level of division
aggregation.

FE n AR e RN KB (AR AT BRI RAER, H5ECam it 52 )q, s
oiefedotEiF L.

/DLL: draftloadline
Provides the height at which the breadth - at the center of the division - is to be
measured for the purpose of determining whether a space is to be included as a wing.
If absent, maximum breadth at the center of the division is used.

S8 SCR U A T 0 T8 PRI FITHUIR) v P2, 2% B B ARLCRS DR A& 75 Rl 7 R AR 25 1] AT e o B SRAN SE 3L
U5 FH 7 e Ak ) K 5 B

/LIMITHEEL: angle
Modifies the SDIC survivability criterion by limiting the end of the range of stability to
the given angle. It also limits the range over which area is taken in the SDIP version. It
does not affect the range in which the maximum righting arm is recognized.

&k SDIC BArfatk ik, (6450 R 8EERIRE ME . XFEFEZREIM SDIP #1152 [
BB NG . EEIFAREK B R 8 125 5 .

/WRITE: runfile
While performing the SDI process, also writes a run file of the given name which
contains commands to flood tanks for each combination of divisions in the damage
stability analysis followed by a command to execute a user-written "RA" macro after
each case.

LT SDI RIS, [FII WORAFE — MR E BRI AT S, 1Zis AT SO 5 7 R A I o B b 4
TR S IRAK I fr %5 [N BRI A B #RHAT — IR 7 78 SCE"RA"
/SIDE: Port | Starboard

Specifies the side of damage. If not specified, the default is the side having the most
tanks as listed in DIVISION commands (or starboard if both sides are equal).

o R — AL . R, BRIN N4 DIVISION H1 H HA it = 5 2 1 — Rz Can R mifz
=Ko, BUARLD S

/DIVLENGTH
Causes inner compartments to be examined only within the division length when
deciding whether the bottom is low enough to be flooded.

FEP AR LV AR B8 AR AR =, T P OUR S 75 L B IR B RE TR K

/H: hmax
Specifies the "maximum possible vertical extent of damage above the baseline". If
absent, it is computed as a function of the Subdivision Length according to the
appropriate IMO rule. Not available for /SDIP methods.

13 January 2023 (10-DAMSTAB) Rev. N Page: 3/



Command Dictionary -- DAMSTAB

SE S “IELR DL F TR IR R T o WA S, WFE B AR R IMO FIVE H 3 T A FE I
PRECKITH . A& T/SDIP.

/MACRO: name
Uses the named macro to calculate probability of survival. Not available for /SDIP
methods.

i Coan 4 R RS R . ASE ] T/SDIP.

/NOREQ
Omits any consideration of the Required index, instead continuing processing until
flooding has progressed to the point where no increment in the attained index is being
made, or the number of divisions specified in the /STOP parameter have been
processed. Not available for /SDIP methods.

BWATM B R, —HIB/THINR/KBE R H A NEHA T NI, 8038 21X S5/STOP
w4 e R SoE . ANIER T /SDIP,

/QUICK
Bypasses searching for minimum Survival probability due to lesser vertical extents of
damage. Not available for /SDIP methods.

THETRAF ML, AN B8 BRI A0/ PO 2 i) A4S 1T 3 B SEAR A B AP . A& T-/SDIP.
/ALLPEN

Causes all penetration distances to be considered in multiple-division flooding.
FEZ RGO, BT AR .

/AUTOFLOOD

Disables any special flooding assignment given in the DIVISION subparameters li and
Uj.

2% 144 DIVISION 240 li R Uj fire SRR RIZK 1% B
Operation
#BAE

Subdivision Index Calculation

;X

This method for computing a measure of probable damage survivability automatically
takes into account the vessel's stability when various compartments and combinations
of compartments are damaged. It assigns probabilities to the extents of damage as
well as to the survivability when so damaged. The products of these probabilities are
summed over the various possible combinations of flooding which could occur from a
single breach of the hull. The result is called the "Attained Subdivision Index".

—RRE S DL AR A A, B R AR AR R, B S TR R B R T ST
R MRIEDBTEH T AR, SN, BT R . MRS S B D AE AR 0 AR
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W55 T B AT REREK I SRS, TR MBER SRARA . THELEERARON “IA B 1) M TR AL
A7 .

Before the DAMSTAB command is given, the program needs to know exactly what
combinations of tanks and compartments are to be considered divisions. (It does not
assume that each tank and compartment is an independent division.) This information
must be supplied by means of the DIVISIONS command.

EfF 4 DAMSTAB Z 5T, RE T BV AES M E LA EHEW 2 HIF . (e
BEFEMEEAN DML HH) o XEERFE R4 DIVISIONS #175E Y.

After all of the divisions have been defined, the Subdivision Indices in the present
loading condition may be obtained. DAMSTAB computes and displays the probability
of damage and probability of survival for each case of damage, then sums the results,
giving the Attained Subdivision Index. Note that this index applies only to the present
loading condition. If additional conditions are to be considered, the DAMSTAB
command must be run again for each condition.

T AL e X2 )5, 5l SRS Tl PR 848507 . w4 DAMSTAB £ it
SRR DU T MR IARE R A TR AR R, THE R 2 FEDNIE B e e 20 A ER XA TR &P
WA T R B A 0, TEENIZ/Tm 4 DAMSTAB.

Both horizontal and vertical longitudinal bulkheads are considered when their
presence has been indicated by the /HBHD and /WING parameters, respectively, in
the DIVISION command. The /WING distance is taken inboard from the local side shell
to establish the offset relative to the centerplane, and any tank whose boundry
extends outboard of that offset is considered to be flooded when that level of
penetration is being considered.

B 7E A4 DIVISION HiE i Z250/HBHD A1 /WING 155 T MBERS, 3 [a) AR [A) B 50V B 540 501
i E R HHTEE . /WING HIEE S NEF SO F, AL B FTE KR MNGE B P e SR
o, 4% ETa e RS, AT SR 1% m s & iR = A SO A R IR K .

Lesser extents of vertical damage which might lead to a lower survivability value are
evaluated by successively eliminating lower tanks in the division. This search for "Smin"
can be bypassed by including the /QUICK parameter.

SE /N ] ) 3 [ RS P e 2 P BURAF IR B /DN, R 8 I 32 5 i/ 2 P AR AR S R AT Al T 5
8 12 %/ QUICK 7T LA 2SI A4 3" Smin" 75 2.

In the /SDIC and /SDIP: Simplified versions a minimum Required Index is shown which is
a function of vessel size. The average Attained Index for two drafts, taken according
to the IMO rule, is to be compared to this Required Index.

EZH/SDIC: Simplified A1 /SDIP: Simplified FF: {74 i 2 MR AR SF 50 SR BRI
ETEE R, AR IMO BUYE, BAIZK TIAEIM o Me s A °PIE, ZES5E R T,

The /SDIP version does not consider horizontal bulkheads; only the /WING parameter in
the DIVISION command applies. The search for Smin is not performed. It calculates the
Attained Index only using the VCG of the present condition. The intent is that the
Attained Index at the highest operating VCG be divided by the Attained Index at a

13 January 2023 (10-DAMSTAB) Rev. N Page: 5/



Command Dictionary -- DAMSTAB

lower VCG where the "s" values are equal to 1.0.The ratio (A/Amax) is considered to
be the significant measure of damage survivability.

/SDIP ¥R 4% [ /K P Ht ke, A% & DIVISION 4 H HI/WING Z%t. [F A4S Smin. &
R a8 45 TOU VCG tHEAR L A. HINZBRRI(A/Amax)ftbE, (L Amax 's"65%
T 1.0 B I E O REEATHEFR S A, A NERKERER F O BT RIS A o % E 2
R A PE R E R AR

In order to support the A265 6.d.iii probabilistic damage provision for special treatment
of multiple-division damage cases "prior to equilization", the /SDIP version checks for
heel exceeding 20 degrees or downflooding when damage flooding does not include
tanks marked with "+", and assigns S=0 in such cases, ignoring the minimum GM
requirement and allowing it to continue in those special cases.

N T A A265 6.d.iii T CCOPT 2 AT 2R RS A R R R R AL B () R, /SDIP 5%
FEAL A bRid "+ FORE = R, A AR SR 20 FE e HEK SR, W R N3 E S=0,
XEEALN, Zg /N GM R IF o V4R S/ LR IR Lol Rt AT,

Any tank/compartment having its contents description set to CRITICAL forces the
survival probability to zero when flooded.

fEfT e iR )y CRITICAL HINE ==K, RAFBEZRHACRE Y 0.
Variables for Probability of Survival Macro
e RS

When /MACRO is specified to calculate probability of survival, variables are used for
input to and output from the macro. These variables must be defined in advance by
the user and have names as follows.

7 /MACRO IR S AAF LRI, R AR BAE 2 R A Bl o X282 B A 2o S g
FUES, Heam A R .

Input string variable:
BN A

DAMSTAB_TANKS - contains list of tanks flooded;

DAMSTAB_TANKS - &R /K A8 £ 513K
DAMSTAB_PROG - contains list of progressive flooding tanks;
DAMSTAB_PROG - fL&IETHR KA EFIR;

DAMSTAB_INBD, DAMSTAB_UPPER - if present, these variables should be set to the
inboard and upper layer numbers before executing the macro;

DAMSTAB_INBD, DAMSTAB _UPPER — I  HH3l, X A8 AR FKIB AT IXA %2 T % LR FR B 45 !
REAMAI N, R R RS

DAMSTAB_DIV - if present, this variable should be set to the list of division numbers
currently involved before executing the macro.
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DAMSTAB_DIV — WIER ML, % ERRISITEANEHER 5 MHIE .
Output real variables:
i 4 SEAR
DAMSTAB_PS - probability of survival,
DAMSTAB_PS — FRA7 M4
DAMSTAB_MAXRA - maximum RA in current units;

DAMSTAB_MAXRA - 4 547 R K K B & 1

DAMSTAB RANGE - range of stability in degrees;
DAMSTAB_RANGE —fa i, A8 MEE

DAMSTAB _STATUS - if present and set to a positive number this variable causes the
report to show the equilibrium in the condition established by the macro rather than
the fully-flooded equilibrium.

DAMSTAB_STATUS — iR L H & e NIEE, WHZA B RS Bon 2 e KPR, mA
S FEATHE KPP EDIR 2

Display Output

Bt
SDIC (Subdivision Index for Cargo Vessels, SOLAS Reg. 25)
SDIC (#fisrAfE %, SOLAS Reg. 25)

A table is presented where each line represents the result of damaging a certain
division or combination of divisions.

WoR—NEM, AT RS RS DU 4R

The leftmost column displays the numbers of the divisions which are damaged.
Divisions are numbered according to the assignments given by the DIVISIONS
command. "Inboard" and "Upper" portions of the division are indicated if such
bulkheads have been indicated with the DIVISION command. The next column is
labeled "P" and represents a probability of damage for the division(s).

LI —H BRI I X 3 5 . X385 @y 4 DIVISIONS Hidt 47 @ . Wiikr4 DIVISION
o T BRI AR (A R BE, U430 B E R Inboard” F1 "Upper". T —FFRric NP, s X
IR AL o

Following this is a column labeled "S" or "Smin" which represents the probability of
survival when the division(s) are damaged. "Smin" indicates that the search for
minimum S has been performed. The next column, "P*S*V" is the product of P multiplied
by S times the V factor for any horizontal bulkhead which may be present; and
following it is "A", the Attained index so far which is a running summation of the P*S*V
values.
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ZREL T —FIFRICON"S" BRE"SmIn", IR XIS PR3 . "Smin"Rox AT T e/ S (KR
fifte FER 51, "PrSVUR=ANE TSN, FoR T REH DL REEE: J5— SN A", IR PSSV
B S ARAT

On the righthand side are five columns showing the most important characteristics of
each damage case. "Depth, Trim and Heel" (the latter two being 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.

H T 5 H B TR TR EENZSH . “Depth, Trim 1 Heel” (J5 3N %
AL BOR T AREERRAS K LT . “Range” Fa TG MfatEiifE. “MaxRA” Fmi%
SN Sl NI =Rl

When /MACRO is present, a note is included indicating that probability of survival
comes via a user-supplied macro.

ME I /MACRO I, £ SR — 4 FER, JRRAE IS RRIBIL T P B 5 SUBE AT TS

Whenever there are cases of user-assigned flooding that cause deferred flooding
relative to when it would naturally occur according to the geometry, an addendum
lists such cases along with the amount of the discrepancy.

B SCHIERK TOUHEIR 1 ARGE TSRS I H AR 00 T BOIROK 0L 5 2 A2 ol B 5 Sl 719 3K S5 1 5%
THUMELZE S

SDI194 (Subdivision Index for Cargo and Passenger Vessels, MSC 194)
SDI194 (B ARFIZ AR AETE %L, MSC 194)

Similar to the SDIC method with some differences, especially in the calculation of the
"s" value. The passenger version involves heeling moments and intermediate stages of
flooding which require more ship-specific data than can be passed through the
parameters of this command. Therefore the /MACRO feature must be used to
implement the survival probability calculations. A "wizard" run file (DAMSTAB2) is
available which supplies the macro and automatically performs all of the required
calculations for both the cargo and passenger version.

1 SDIC P50, R A LIRS 577, BRI AR B
Br, LG SHT T 2 NSRRI BE P2/ MACRO S . TR 4
%" DAMSTABZ'I 5L S “wizard” , 4R {57 I HL BRI M 1 BT 745 75 57

SDIP (Subdivision Index for RO-RO Passenger Vessels -- Simplified Version)
SDIP (BE:ZMII M METa s - FIAR)

A table is presented similar to the one for the /SDIC version. In this case the formulation
of probability of damage includes an "a" and a "p" factor, both of which are shown.
The "s" column shows probability of survival and the "A" column is the running total of
the Attained Index. The contribution to the Attained Index can be seen by subtraction
of two successive values in the "A" column. The righthand side omits the Depth column
and includes an Area column since area under the righting arm curve is involved in
the "s" value. This version does not go beyond two-division flooding.
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KEATF/SDIC, KEMSER M. SRS I ErR"a A "p" B "s" R
B, A FDTEE A RARA . BT AR P TR A (T AT IE SR E A M ZEER S AT
20 1 Depth %], HEE T Area 5, X&HTitH s ZRIE ML TR, XMy
AN R L DA L3R K A1 L -

SDIP: n (Subdivision Index for Passenger Vessels)
SDIP: n (ZAE TR ER)

This requires three conditions which must be run with three separate DAMSTAB
commands where a digit appended to /SDIP indicates the draft number. Thus
DAMSTAB /SDIP1 deals with the condition whose draft is designated dl1 in the IMO
literature, etc. In order to get the final totals, a fourth DAMSTAB command must be
issued using the /SDIPT. Here the parameters /N1 and /N2 may be included to specify
the numbers of passengers and crew. For example, DAMSTAB /N1:1000, N2:100 /SDIPT

HEERA =R T, T WA A4 DAMSTAB. &k 2 T 3 7 EAE/SDIP s £z
K95 . DAMSTAB /SDIPL ARFENZ K2 5 %F B2 IMO Bl e 1) dl & T . A T 15 354 8
ghifs, LZUE S BU/SDIPT 34T 55 V0% DAMSTAB 4. X B 0] A8 75 58 H 3 %0/N1 Al/N2
e X ANAE A ke . i, DAMSTAB /N1:1000, N2:100 /SDIPT.

The N1 and N2 values should be given with each DAMSTAB /SDIPn command as well
as with DAMSTAB /SDIPT (they may differ).If the /B1 or /B2 parameters are given, they
must be the same on each of the DAMSTAB /SDIPn commands.

/474 DAMSTAB /SDIPn 5{ DAMSTAB /SDIPT H1 425 2» B %E X N1 A1 N2 [{E . W E X2
$1/B1 5/B2, B4R 14 DAMSTAB /SDIPn 48—,

Nondisplay Output:
G IR s

Details of the DAMSTAB process showing the names of individual tanks as they are
flooded as well as intermediate values used in the calculations can be obtained
through the "Trace" output. (See the MESSAGE command about enabling trace
output.) These intermediate results may be helpful in verifying the displayed results.
Caution! The amount of trace output may become very large if many divisions are
involved.

7% DAMSTAB fir& IVEI I SERLRE, LA SR IN 4 MK AR S 0 447, (A T LB
fTrace” MRS . (SF 4 MESSAGE, BAIBHIIH. ) Koser s fa bl
KRB 4R, 8 REAREKE, BB 04 REER K.

Examples

B

Defining divisions and finding the Attained Index for a cargo vessel at one draft:
ST, I HREUMER —IZK T A F5 4L
DIVISION(1) FORPK.C
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DIVISION(7) AFTPK.C

DIVISIONS

TRIM O

HEEL O

DRAFT 35.0

VCG 37.5

SOLVE WEIGHT, LCG, TCG

DAMSTAB /L: 0.0, 234.5 /SDIC
Finding the Attained Index for a passenger vessel (A.265 VIl method):
KEMT A T850(A.265 VI J5i5):

MACRO DS

DAMSTAB /N: 1000, 100 /SDIP: %1

/

.COND1

.DS1

.COND2

.DS 2

.COND3

.DS 3

.DST
Using a macro to calculate probability of survival (MSC 194(80) method):
2T S RAT B (MSC 194(80) J574):

VARIABLE (STR) DAMSTAB_TANKS

VARIABLE DAMSTAB_PS, DAMSTAB_RANGE, DAMSTAB_MAXRA

MACRO PROBSURV

Sfinal

SET DAMSTAB_PS={S}, DAMSTAB_RANGE={R}, DAMSTAB_ MAXRA={MA}

.Smom

SET DAMSTAB_PS={DAMSTAB_PS} TIMES {S}

Sinter

IF {S}<{DAMSTAB_PS} THEN SET DAMSTAB_PS={S}

/

DAMSTAB /SDI194P /MACRO:PROBSURV
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