Command Dictionary -- LS

AR

LS [/PERcent | LIM] [/E:elasticity] [/LIMSTress:stress] [/PROfile | /PLAN]
[/FRAMe[:ONLY | ALL | CURVEs]] [/NODeflect] [/NOStress] [/NOCORrect]
[/THIN] [/STYLE:SYM] [/NOWEIGHT] [/STERNZERO] [/INITSOLVE] [INITSOLVE | NOSOLVE]
[/NOWARN] [/NOPRINT] [/NOTable [:PLOT[ONLY]]] [/PLOT: [LINear | OFF]]
[/CURVE:[Weight] [Buoyancy] [Shear] [Moment]] [/SIZE: max[,min]]
[/COLumn: [Weight] [Buoyancy] [Shear] [Moment] [/SEction]]

The LS module computes and displays Longitudinal Strength data for the current
conditfion.

LS AEHeTH 5 I R 2 AT L A R
S
/PERCENT
Specifies that the shear and bending moment data are to be shown only as a
percentage of the maximum allowable values set by the LSLIM command.
F 4 LSLIM & SCRIVF A B B 70 Bk FRR ) 0 S e .

/LIM
Specifies that the shear and bending moments are to be shown as a percentage of
the maximum allowable values set by the LSLIM command along with the actual
values and the limit values.

fg Hfir 4 LSLIM & U VE FIMEL IR S 2 LR R U 70 A0S 46 1 SE BB ANV AR

/E:elasticity
Specifies the modulus of elasticity (Young's modulus) for use in the deflection
computations. Units are current weight units per square inch (or square centimeter in
metric) or megapascals with KN units. If not specified, default elasticity from SMOD
command is used.

Ha St B AT PR S R B [ HER . fir: T RS G T (BOP 7 K sk
W MPA. BIRAIE AT, B SMOD Ar & HUBUE (12,946 KW T )7 3i~F/2039 ANt
ST KSR 199950 i) .

/LIMSTRESS:stress
Specifies a limit to which the stress may be compared. Causes the summary to show
the maximum stress as a percentage of this limit. Units: same as for elasticity.

TR R AT VEFIME . FIVF FAELE 1 20 PSRN B K BN I - B AN 58 A B B A [

/PROFILE | /PLAN
Includes the vessel profile and plan on plots.

S P AR T P R AN T
JFRAME [: ONLY | ALL]

16 January 2023 (10-LS) Rev. R Page: 1/



Command Dictionary -- LS

Causes frame descriptions to appear in the table, optionally omitting locations if ONLY
is included. LS results are shown just at prescribed frame locations (with the incomplete
weight and buoyancy columns omitted) unless ALL points are requested.

TERKGH T RN, WHRIIZSE ONLY B8P E . LS ReBRfE e MM g R (BmE
HEHEMZ D , BAEM IS E ALL BREE SR A S4E 3.
FEEVE: ZHIH#HE(H 79 ONLY o

/FRAME:CURVES
Shows just frame location points in table curves, including any weight and buoyancy
columns, but omitting frame descriptions.

FERMS M2 R AL B, & R 5, (HAEmSAL B .

/NODEFLECT
Prevents deflection data from being computed (in case section moments of inertia
are present but deflection is not wanted).

AZE/RTFENSELS R CEM T g Efum B EEANHERELERNEL .

/NOSTRESS
Causes stress to be omitted even when section modulus data has been defined.

A s 1N 7 BIASE 24 3 TR 225

/NOCORRECT
Prevents bulkhead correction factors from being used to correct shear.

AME IR BE B IE RBORELIEYT /) .

/THIN
Causes extra "thinning" of points in the output table.

FETT 5845 F r et BRODR 0 305 Ve B 7317 s A HLE AR
EH L Z SN I 5

/STYLE:SYM
Causes shear limits in the graph to be shown symmetrically positive and negative
(using the value from the shear limit curve selected according to the sign of the
shear).

FEVE YOI A8 R P IR SO PR o

/NOWEIGHT
Uses the buoyancy curve by itself as the load curve, producing "s-value" shear and
bending moment curves.

S RO E M2k, F “S-Value” R4 R IR s k.
E#7E: S-Nalue /24 HAANKL T —Fi AT SR 7] F575 777

/STERNZERO
Useful with /NOWEIGHT - causes the s-value curves to begin at zero from the stern.
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2 H/NOWEIGHT, 83 /7 i 2 MR B 7575 O TH4G -

/INITSOLVE
Initializes heel and trim to zero along with history-dependent data before LS solving.

FEIZAT LS A, R BRI By O, JFKE s S8 AT 4R 1L -

/NOWARN
Suppresses reporting "Deflection removed" when subsequent waterplane changes
implicitly remove any deflection retained after the LS operation completes.

2 e ST R SRR ER 5 LS AR Se i DR B AT TR R, i P 4R R B DA ER 7

/NOPRINT
Omits the report output and, when the /FRA parameter is present, sets values in
certain user variables.

AR ARS, IS E/FRA B, BoE REASEN AR E

/NOTABLE [:PLOT[ONLY]]
Prevents the tabular data from being displayed. Plots are omitted unless PLOT
subparameter is included. The summary is shown unless PLOTONLY is used. It can be
restricted to just shear or moment information using the /COL:S or /COL:M parameter.

AR RFREIRE ., R L INS% PLOT, 28R4 S or. R nZ% PLOTONLY, H
SR A B AN S B R B K B/ ME LT EAL B B S8/ COLS 5/COLM, REMNAFEDS
KAy,

/PLOT: LINEAR
Causes the plots to use straight lines between points for all curves.

FEIM AT # 2 B TRy, S s TR ] B 2.

/PLOT:OFF
Omits the plots.

M AT R

/CURVE: [WEIGHT] [BUOYANCY] [SHEAR] [MOMENT]
Shows only the selected plot curve categories.

FURE 7R F 5 [ 50 A il 2K

/SIZE: max [,min]
Sets the General Scale of the plot so the top is at least max and optionally the bottom
is at most min. Assuming this range is large enough to include any expected curve
values, this provides uniform scaling for easy comparison of a series of LS plofs. If /SIZE:*
is given, then sizes from the last LS plot are reused, along with all associated scale
factors.

TBEE 73 AT 2 B3R s FLAp] 8 P 3R 10 T ] BEAE T (1 Ty, 12 ) JE T =L T A T T (1 i
B o ABCE IXANVEE AL 05 R A 2R, IXAR A 1 a] B4 Rl 22 0 hnifE B a3 25
[size*, ERE MG — Ik LS Han i AE AT A LE ], DAS ARSI i) 2R K
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/COLUMN: [WEIGHT] [BUOYANCY] [SHEAR] [MOMENT] [SECTION]
Shows only the selected middle table columns (allowing /LIM just SH & MOM, /PER
none). Note left columns are set by /FRAME and right columns by /NODEFLECT and
/NOSTRESS.

IR 7RIEE R AR CRRVE/LIM ACRZRTI RS RE, /PER J8) o iR, Z£5H/FRAME #%
#, £fii4%|H/NODEFLECT A1/NOSTRESS % H .

Operation

#BAE

LS makes use of the weight density curves provided via the WEIGHT and ADD
commands, along with the current tank loading and wave configuration. Any point
forces in the vertical direction originating from GROUND, THRUST and PULL commands
are included as well. It computes values of shear and bending moment at certain
locations along the length of the vessel. The locations used are those at which the
sections are located (in the geometrical model) plus any other locations involved in
the weight curves.

4 WEIGHT, ADD ##tHE &, PLLYAT LG EAIRIER, BN E RS ik, A%
# S a4 GROUND, THRUST A1 PULL A=A B M B0 77, LS W ARy m) it B 26 457 B 1 1)
N IRV, A B A BT TR ey AR I 1 A B R AT 2R R R A

The first thing that LS does is find the equilibrium draft and trim (and heel if it is not fixed).
Once fthis is achieved, it gets the detailed buoyancy data on all displacer
components and puts together a composite buoyancy curve. As a check, it
integrates the buoyancy curve and compares the results with the displacement and
LCB obtained when equilibrium was found.

G LS EAR B AL E RINZ K, AT (BRARBUEMND |, RS 2P E R R 15 BIPE
S Ao A 2 o W] AR BRI 7 25 HE KR AR o7 B AR L AR A A3 g b 2 R A 1

A similar process produces a composite weight curve from the weight and tank
loading data. Tank property tables are ignored.

A, FHEEARERECREESNERENAA ML, AieE/EIEsI«R.

Both weight and buoyancy curves are then multiplied by the cosine of the trim angle.
This results in a reduction which will be noticed particularly on point weights when
there is a substantial amount of frim. The two curves are then subtracted to produce
the load curve.

R BRI, HE 2 A 77 h 2 AR AU I AR T4 AR, XA & T BT R 2 AT A
FITUB/IN o R D A 26 T R A 30 8 1 2

The first integration of the load curve produces the shear curve. The second
integration produces the bending moment curve.

D353 A th 22 CA_E By th 2 00— U3, 1045 R 20 A i D5 iy it 2 1 — AR 7
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If the geometrical model carries shear (bulkhead) correction factors, these are
applied to the shear curve after bending moments have been derived. If the
/NOCORRECT parameter is present, the shear curve is not modified.

IR TR ST U177 (BB EE ) B 1L R, SRS A s, Hx O]/ e 1E, ik in
ZH/NOCORRECT, K AEIEY) 1.

If section modulus and/or moment of inertia information is available, the current heel
angle is checked against the heel angle at which that information was given. If the
angles differ by more than 5° the stress and/or deflection computations are skipped.
Otherwise, the bending moment curve is divided by section modulus curve, resulting
in a stress curve.

wniRes e 7 RBEECRIB VA, S BT RRUA P AN R A FE L, S RAR = 5, A
BRI S AR A, 3 I R DA T A AT B A3 a0 A i 2

If section moment of inertia data is available for the entire length of the vessel, it is
used with two additional integrations of the bending moment curve to arrive at a
deflection curve. The constants of infegration are chosen such that the deflection
curve refurns to zero at both ends. Since the buoyancy curve is modified by the
deflection, the model is deflected using a parabolic deflection curve fitted to the
deflection data and the entire process is repeated starting with solving for equilibrium.
This iteration loop continues until the difference in deflection between two successive
iterations is negligible.

A0SR QA R A AT B PR, X 25 Rt 2R BEAT P9 AR 015 2125 A2 HE i 2, R P e o o A
A O KRIGR 7 H K. DO 0 265 th A M 2B RS 21K, MTHET- A BT in R A 21
s DAS 25 5B & 1 IR R AT 4 XA AT R R 2 R E R A AT
L2 o

When doing deflection, the modulus of elasticity is assumed to be constant
throughout the length of the vessel. Its value may be specified via the /E parameter, or
the default value may be accepted (see above).

AU AR, R ] AR B R MEAR ERANAR Y, HAE W] LU S /B BOE, BRI BOA
fE. (ZHLLD .

Normally, deflection is computed whenever the section moments of inertia are
available (see the SMOD command). If you have provided section moments but want
to prevent the deflection computation, simply include the /NODEFLECT parameter.

— S, AT S AT (AE @A SMOD) o AR SR R M S BN T B
THEA, REHINZ%5/NODEFLECT BlIH],

Unless a wave is present, deflection is retained after the completion of the LS
command operation.

WEARANHBLGR, 4 LS #IF5EA, AaRERE.

A full tabular listing of the strength data (at each longitudinal location for which it is
computed) is shown on the output, followed by a summary giving the maximum
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values of shear, bending moment, stress and deflection. The /NOTABLE parameter has
the effect of omitting the table and showing only the summary information.

RERE RS- MR ENNER, ARG RN, B, BN E. 2
H/NOTABLE ] LA R A o, NS R g fE 2.

The /FRAME parameter causes the strength data to be shown only at locations
described in the geometry file's frame data structures; if absent, frame data is taken
from any filename.FRA frame file in the same directory, where filename is the
geometry file name without extension. The frame file is a standard ASCIl text file,
composed of lines in the following format:

ZH/FRAME 22 R B R BB g LI IALAL B IR T . Wi iREms, 2R Rl — H 3 T AL
MARIMALAE R, U BRSO [F 4, 3 409 FRA. S bRHER) ASCIE SCAR A, 1%
FAv I

"description”, L

where description is up to 12 characters and L is longitudinal location with optional "M"
suffix for meters (the default is feet). For example,

FR U AR Z 12 78, LANRAGE, EHITLUAM, Rk BRUCHRD o il
"Frame 20", -40.00  (synonyms: 40f, -12.192m, 12.192f M)
"Frame 40", 0.00
"Frame 60", 40.00

If the geometry file were named VESSEL1.GF, the name of this file would be
VESSEL1.FRA and its contents would be the three lines above. The LS output would
then show results only at these locations.

WA SO 4By VESSELT.GF,  AB4 L SCHFE 44 F7A VESSELT.FRA, SCHEAN A E 3170 L.
4 LS R4 BoRixX sefr B R 1145 31

Where values are shown at frame locations by interpolation and where there exists a
discontinuity, the greater (in magnitude) of two values is always reported.

LA IR AR B A A B L IE, B iREBORIE.

The /LIMSTRESS parameter allows you to input a stress limit for comparison purposes.
Its only effect is to cause the maximum stress value to be shown also as a percentage
of the limit.

WL H 1, BN Z 4/ LIMSTRESS AT LU AL A3 VR FIAEL, AR 2 fi K AR NE g AT B g VF
AR E 73 ek R R .

The LSLIM command can be used to set limits on the shear and bending moments. If
these limits have been set, the /PERCENT parameter will cause the shear and bending
moment data to be shown as a percentage of these limits (see the LSLIM command).

#ir4 LSLIM a] L SR ) /1A S /v i E . W BRI E & e, Minz$/PERCENT, wJ
LR FE B & 2 R om ) IS . (BFEmS LSLIM) &
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The /LIM parameter results in a different format, where shear force and bending
moment are shown as values and percentages of the applicable limits as established
with the LSLIM command.

ZH/UM 2R UA R R R, BRIV AR EE DBUEAMVFIE (A7 LSLIM #5E) 11
Hr R e R,

Display Output

TR

In its standard mode, LS displays a table with columns for longitudinal location, weight
density, buoyancy and shear. Addifionally, one, two or three columns are shown
depending on the section modulus information provided by the SMOD command.

FEARHERL I, LS M ER N HER: AR E, HEHE, FHMYIh. S 2EEm1, 2
B 34T /s I T A 4 SMOD $ AL & TH A EUE B

m If no section modulus information is available, then only one additional column
appears. It contains bending moments.

w AUOREATIHESER, RENm— TS ER.

m If section moduli are available but no section moments of inerfia, then two
additional columns are shown: section moduli and stresses.

w QURCFIHNHAEEE R, (ERARFIBIR R, AN 514 2 5ME R 5 HRHOR B
Vag

m If section moments of inertia are available for the entire vessel length, then three
additional columns are shown: section moduli, stresses and deflection; or bending
moments, section moments of inertia, and deflection. The latter combination results
when only the moments of inertia are available.

w QR ORI BIR IR, 84S 514 3 F R HIEEL, NOAMAZTE . B
L, AR TR . R ORI, R Sl e

In the weight column, point weights are indicated by an asterisk. Other weights are
actually weight densities (weight per unit length).

FEEEYT, qETEEMNE SRR, HEERENEEH IR (EEFHAKE) .

Some of the points on the weight and buoyancy curves which were used in the
calculations may be omitted from the table if they are redundant or very close
together orif they do not represent significant changes in the curves. Even more of this
"thinning" will take place if the /THIN parameter is used.

S SR 2 R, RO, KRR TE M P R R K A, Akt
STRER A . FEZHUTHIN RS IU R, I ERE S0 (0 AR SR, HL T R G
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The sense of the bending moment and stress curves is such that a sagging condition
has negative bending moments and a hogging condition positive moments. If the
section moduli are positive (as would be the case for stress at the deck), the sense of
the stress curve is the same as that of the bending moment curve. The opposite is true
of negative section moduli (which would normally apply to the keel). Therefore,
positive stress values indicate tension; negatives indicate compression.

EHEANNL AT BT 5 58 LANTF - Tl 25 il oy A7, A O IE . SR TSR I A CRT LA RS A7)
IS 73 1 PR A5 R A [ o AR S G SR T A 5 B 0 () A i), T 2R 5
AV T LA S o IR R om 7T, SN IR R T

The sense of the deflection curve, like the bending moment curve, is positive for
hogging and negative for sagging. The ends of the deflection curve are fixed at zero
in either case.

WML RIFT S, MEFHEHMLAMEL, hHOyIE, hEAT . AR TN, HERE 2R P s AL
%A 0.

Closure should also be observed on the shear and bending moment curves; i.e. they
should have values very near to zero at both ends. If the stress curve extends to the
ends of the vessel, it too should close.

DI 3RS S o A K S A S AZ BT O, U RN T gy 2 S e B M A s Ak, N {2
EF 0.

The summary presents maximum (absolute) shear, bending moment, and stress and
deflection if available. The locations at which the maxima occur are also given
(except for maximum deflection, the location of which - whether at the ends or the
middle - is subject to interpretation). These locations are taken from the table without
attempting to interpolate for slightly higher values which may fall between the
tabulated locations.

BEERRRRAY T, B, MM, e BRm AR E (B TR KERAE,
EAE) o WRERm I, KoK/ s MEH B AL E NE B, ASEHE{E.

When the /LIM parameter is given, a different format is used that compares shear
force and bending moment with the positive and negative limits as they have
previously been established with the LSLIM command. Stress and deflection are not
available in this format.

HHEMZE/UM 5, TRHEY) T S SR A& LSLIM 5E SURIE SOvF AL AT
ANIE PR T 5

Both uncorrected and corrected shear values are normally shown when bulkhead
correction factors are used. However, in some formats lack of space prevents the
uncorrected values from being shown. The tanks involved in bulkhead shear
corrections along with their correction factors are listed at the end of the tabular
report.

AR B I R MOY, — B IERTAE I VI R & on . SRI, RIIA R, KA
WRBIERTIVITME . RIS RAR IS R 5 0 [ IR B AL IR R B AR IE R E.
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Nondisplay Output
3E B

A table is defined which includes columns for location, weight, buoyancy, shear,
bending moment, stress and deflection. Section moduli are not included since they
are equal to bending moment divided by stress.

EXTHMMMEENEW: &, &, %, U, T, NOMEE. A0S s,
NEET BRI .
Preceding the table is the heel angle at which the strength curves were computed.

R I T A T SR 7 5 EE I R A A

In the /LIM mode, columns representing the shear and moment limits are included
along with the actual shear and moment values.

/UM B, 280 Bon YIS RNV FE A R SERME S o
Units are the same as in the display output.

FEH R B ]

Output to User Variables

mERA PR

When both /NOPRINT and /FRAME parameters are present, no report output is
produced; rather certain user variables, if such variables exist, receive the shear and
bending results. The variable names must begin with frame descriptions as
represented in the frame data, and one of the following must be appended to these
descriptions:

NS H/NOPRINT A1 /FRAME I, A2 Btk sy, maA il A2 s, wiaxs
AL, KEWYIIMEFE . ZRRAFRBA LIS BRIk, I EL I — s 20 B i e
UVASERZIETIE

Variable Suffix Meaning

$SF Shear force at this frame BLRLHL Y] /1

$SQ  Shear force fraction of limit at this frame ¥F FIE K E 2 Eb Z R s AL 1) 7

$BM  Bending moment at this frame A2 %

$8Q  Bending moment fraction of limit at this frame ¥ FIE ) 43 LR 7R AL 10 25 48
$LOC Longitudinal location of this frame ‘ALK A7 B

For example, the variable named FR35$BM would receive the bending moment value
at the location described by "FR35" in the frame data.

fltn. A4, FR35$BM iz FR35 A B ALK& H
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Examples

il
Longitudinal strength table and summary:
SGNBR LB R A L5E

LS
Omitting the table:

RS
LS /NOTAB

Specifying a modulus of elasticity for aluminum (in long tons/inA2):
faE R R (IR 7 95 RO
LS /E:4598

Specifying that the output report stress as a percentage of the specified limit (15 kpsi in
long tons units):

F5 E i HH PR L VR B 77 20 LR
LS /LIMSTR: 6.696

Specifying that the output report shear and bending moments as a percentage of the
limits specified with the LSLIM command at prescribed longitudinal locations.

a5 SR A B 1R D) F3 RS A F 4 LSLIM s SR FRAEL IR o0 Lok o i

LSLIM SHR = 1000 @ 0, 1500 @ 100, 1000 @ 200
LSLIM MMT = 10000
LS /PER /FRA
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