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Chapter 1 : GENERAL COMMENTS &5k

1.1 MAIN FEATURESEEH
The MARSRULE module allows to check a section according to Bureau Veritas Rules for Classification of
Steel Ships. It checks:#B VA HE A 2 3 T
e the strength characteristics of the hull girder, iR E
* the scantling of the continuous longitudinal members — strakes and longitudinal ordinary stiffeners,

BEY M BR (MR AR
e the scantling of the transverse ordinary stiffeners. {8 i) 38 #4450

MARSRULE is able to perform calculations in any section all along the ship length. The sections are to be
defined as described in the booklet ‘Definition of a section’. 7] BAtHEAEE B X KIHITH

The module allowing to perform the calculations for a given section is organized around the following
application:
£ Mars Rule 2000 - RI73216.ma? - MID-SHIF all empty - {n"1)
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SECTION WEW WARNING BOX
Figure 1: MARSRULE
Warning Box: displays warning message when MARSRULE detects incoherence in the Section definition.
Section View: displays a view of the section.
1.2 COMPUTE SECTION#ITH &

When you launch MARSRULE module or you click on the Compute section —'l button or on Compute
section on the File menu (Figure 18), the Compute section window is displayed:
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Compute section
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~ MISCELLAMEOUS Al cases = | x4

¥ Beplacementthickness R

I¥ Shear (gross scantling) |85 F7 & H04&

Dk | Cancel

Figure 2: COMPUTE SECTION WINDOW

This window allows selecting one or several types of calculation from the following list: &+ & 42K

« Geometric properties. L J& &

+ Hull girder loads; check of section modulus and inertia. #5ARfi, ] EARERR P48

* Yielding check. & AR5EE

« Ultimate strength check.t&FR &

« Plating and longitudinal ordinary stiffeners. 8 F14 ]38 2444

« Transverse ordinary stiffeners. 1% =) @ 2444

« Structural details (fatigue)Z5HATF GFZ)

» Replacement thickness. EE#EE

« Shear (gross scantling).Bj4) (AR

Warning: Rule calculations for dredgers have not yet been implemented.J &4 BEX VR THE
Rule options tab e FER

SHEAR FORCE:EJ

As required by the Rules, the shear stress is taken into account in criteria applied to strakes and
longitudinal ordinary stiffeners (ships greater than 90 m in length). Consequently, exhaustive rule
verification assumes that the user has defined a value of design still water shear force.

If this value is not entered, Mars uses a default shear stress as defined in Rules (ships greater than 90 m
in length).

Cglicl)<ing on Shear Force check box the calculation takes into account the input value of design still water
shear force. If this value has not been defined (it means, equal to rezo), there is a warning.

TORQUE:#i4

Clicking on Torque check box the calculation takes into account stresses due to torque moment. To do
that, a torsion model, for which the calculations have been performed and saved into the database, has to be
selected.

Load cases (a, b, ¢, d)#& kit

This list allows carrying out the hull scantling calculations for all the load cases (normal rule scantling) or
only for a particular one, it means:

* load case a,

* load case b,

¢ load case c,
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* load case d,

 dynamic pressure (resonance due to Roll), # #2450

« dynamic pressure (resonance due to Sway).#&#2 k5 [

Ultimate options tab ik FRIETHE

Choosing the Ultimate strength check calculation it is possible to require calculations based on different
assumptions.

The rule calculation is based on:

« the net scantling for the section, I 4%

« the Standard control for “Solution” item, xS 51 B A0 N K87

« the “Fixed horizontal/vertical curvatures ratio” for “Moment” item, with a ratio value equal to zero.
Following parameters may be tested: % F 7K A3 ) gl B2 X N 4R

« Solution#F B¢t
Elastic ideally plastic behaviour
Standard control
Plate failure mode
Beam-column failure mode
Flexural-torsional failure mode
Local (web) failure mode

e MomentZ4E

Fixed vertical bending moment

Fixed horizontal bending moment

Fixed horizontal/vertical bending moments ratio
Fixed vertical/horizontal bending moments ratio
Fixed horizontal/vertical curvatures ratio

Fixed vertical/horizontal curvatures ratio

e Ratio valueuf & ¥l
e Gross scantling calculation check BT HER A

Miscellaneous options tabHAlEHE () & X ERE)

Clicking on User defined value option button launchs the calculation with the user defined vertical wave
bending moment, in case of the user has entered correspondinge values in the Main Section data.

In that case, the section is not evaluated according to the Rules.

1.3 CONCEPTSHi#

The following section gives some guidance about two concepts widely used in MARS, the net scantling
and the Elementary Plate Panel.
1.3.1 Net Scantling {3kt

Depending on the rule criteria, the calculations have to be performed with the gross or with the net
scantling of the section. 3ZHRYEFRHE T3 T FRR0R R R RS

Gross scantling: hull girder strength criteria (bottom and deck moduli; yielding check)

T E R ARV R AR YRR PR AR O

Net scantling: verification of the scantling of the strakes and ordinary stiffeners, including fatigue
calculation for structural details; ultimate strength check of the hull girder.

FRRE T RIS BRI A, ST VE, BERRMRRERE.

In MARS, Actual Net Scantling refers to a scantling automatically deduced by the program from the
Actual Gross Scantling.This evaluation, for every stake and every stiffener, is based on the location of the
considered element in the section and on the attribute “Main destination” of the compartments surrounding
the element.

SRR RS VLR TR P B 30\ SEBr s U A SR AT IR D, T RN — AN PR R — AN B A B
LB FER IR HIRBATH .

The “Main destination” defines the corrosion margin to be applied to the element. & X JEME
1.3.2 Elementary Plate Panel - EPPE TR (FEE)

The rule criteria apply to every strake and every stiffener. # & &/ SR FIELAF

But, even is the approval process has to be performed at the stake level, the calculations are performed
at a more elementary level, the Elementary Plate Panel which is a unit of plating stiffened on its four sides.

So, local calculations for plating are always performed E.P.P by E.P.P. The syntheses of calculations are
made at the strake level K5tk 2 A FE %)

We may distinguish two cases:

PLATING LONGITUDINALLY STIFFENED#R A [ 4+

An elementary plate panel (E.P.P.) is the unit of plating bordered by two longitudinal ordinary stiffeners
and limited by the primary transverse structure. ZE18 =] 454 B 1 N4 e B Z 44 KR 51 AR BE.0

To check the strake S2, MARSRULE checks the EPP’s 1,2, 3 and 4. The EPP 1 and 4 are assumed to
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have the thickness of strake S2.
But, when checking the strake S3, MARSRULE reuses, as first EPP of the strake S3, EPP 4 with an

assumed thickness equal to S3 thickness.

PLATING TRANSVERSALLY STIFFENEDARA [a 24+

An elementary plate panel (E.P.P.) is the unit of plating bordered by two transverse ordinary stiffeners
and limited by the primary longitudinal structure. ZEZA [a) 45 B B %5 /M 1 O 28004 B 46 AR BT

To check strake S2, MARSRULE calculates the large EPP 1 assumed to have an homogeneous
thickness equal to the thickness of strake S2.

5/22



MarsRule 7 T ] v £7.doc

Chapter 2 : GEOMETRIC PROPERTIES JLfa5¢tE

Clicking on the Geometric properties button él or on Geometric properties on the View menu (Figure
19), The user enter the Geometric properties result window:

Geometric Properties Geometnic Froperties
= Grozs scantling i Met scantling = Gross scantling i Met scantling
Full section | Half sectian | Full section  Half sectian I
Grozz area of crozz-section I 2.94304 | e Grozs area of crozz-sechion I 1.97452 | ne
Effective area of cross-zection I 392204 pe Effective area of crozs-section I 196102 pe
FMoment of inertia # Y axis I 2298865 mt toment af inertia # GY a=iz I 114.9433 mt
Moment of inertia # G=Z axis I ESE. 1057 mt Moment of inertia /A G= axis I 42 4427 |t
FProduct of inertia I A7 3367 m*t
Meutral axiz [above base line] I 9,002 m
Section modulus at deck MA7p] I 229926 n@ Center of grawvity v'g I 12068 m
Section modulus at botkom [F] 25,5381 mr Center of gravity Zg I 9,002 m
Section modulus at Zwt I 19,9977 nr Angle GG I 63.52| deg
Faorment of inertia & axiz 1 I 126727 mt
toment of inertia # axis 2 I 138.7132| it

Figure 3: GEOMETRIC PROPERTIES RESULT WINDOW Figure 4: GEOMETRIC PROPERTIES RESULT WINDOW (HALF)

The program provides results for Gross scantling and Net scantling. SR FIE AL

All results except gross area are effective values: it means that, compared to the calculation of gross
area, the program takes into account mechanical properties as: &8 HE 3

¢ Young modulus: the calculation, is provided assuming an homogeneous material with Young modulus
equal to: B I MBI KIRR ST

206.000 N/mm2, for a ship built in steel & Fi& MM MR8 E

70.000 N/mm2, for a ship built in aluminium alloy % F&E M4 E 58 E

Ship built in steel:

The program corrects the areas by multiplying by the hereunder ratio which takes into account the actual

Young modulus and c coefficient of the material of the considered plating.

Actual Young modulus / (206.000 * c)

Ship built in aluminium alloy:

The program corrects the areas by multiplying by the hereunder ratio which takes into account the actual

Young modulus of the material of the considered plating.

Actual Young modulus / 70.000

» Bending efficiency: when strakes and longitudinal stiffeners are defined with a bending efficiency
different from 100%%, it means that they do not have a full contribution to the overall strength. To take their
effective contribution into account, the area of these elements is multiplied by the actual value of the bending
efficiency coefficient.

Full section tab5g 8%

* Gross area of cross-section : pure geometric calculation

» Effective area of cross-section: different from gross area when strakes and longitudinal stiffeners are
defined with a bending efficiency different from 100.

Section moduli are calculated: | TR &

« at deck (Wp)Xf B R

« at bottom (W)X s

« at distance Vt from neutral axis# F%H

A modulus is calculated at a distance Vt from neutral axis in case where there are continuous trunks and
longitudinal hatch coamings contributing to the longitudinal strength. This Vt value is evaluated in a point
defined by its coordinates b (Y coordinate) and V1 (distance to neutral axis). This point is the one that leads
to the maximum value of Vt.

Half section tab¥HTH &
The results displayed are relevant to the half section only (Fig. 14).
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Moreover the program prints for the whole section a list of the different types of stiffeners existing in the
section and a list of thickness with their corresponding length in the section.
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Chapter 3 : GLOBAL STRENGTH CRITERIA Er38EirvE

W
Clicking on the Global strength criteria button or on Global strength criteria on the View menu
(Figure 19), you enter the Global strength criteria result window
3.1 HULL GIRDER LOADSHM&REff

Hull girder strength cntena

..Hull girdler

Hogging Sagging
Design 5. B M. [ztill water bending rmorent) (kM) | 2 250 000. | 0.
Desigh wertical wave bending morment [rule] (kM) | 2536 373 | -2 877 822
Fule harizontal wawve bending moment [kHm) 1380612

Positive Megative
Drezign wertical shear force [KM) | o |
Rule vertical wawe shear force (kM) | 23 405 | - 23 405

LCloze

Figure 5: GLOBAL STRENGTH CRITERIA RESULT
WINDOW (1) Still water bending moment®& 0148 KE4E

The value of the design still water bending moments used to calculate the section are evaluated as
follows: 4% LT J5ik:

« Equal+ to local still water moments (builder’s proposal) entered in the module ‘Definition of a section’
for the current section, if they have been defined. % 7& XAt L REME H7 @)

» Otherwise, equal to the values calculated at the longitudinal location of the section according to the
rule distribution law. The maximum value of this distribution is equal to the still water moments (builder’s
proposal) entered in the module ‘Basic ship data’ if they have been defined. Otherwise, the program uses the
rule permissible still water bending moments. 3% B V15 R . 7] 5 Lo

Wave bending moment¥ iR 4E

Design vertical wave bending moments are basically rule value. %Xt |

However if the user has defined values in input process and if he has explicitly required non-rule
calculation, these value are used and printed out. 244X 7] 4% [ CLEE KA .

3.2 SECTION MODUL I HitE%k

Hull girder strength criterna

Hull girder loads  Section kdoduli ] Ultimate Strer‘ugth] MHetiGross Mnduli]

Fule Actual = [m]
Foduluz at deck [rEl | 19.69251 | 22.99257 | 19.000
Fodulus at bottam [ | 1969251 | 2553811 | 0.000
tadulus at 2wt [re] | 1969251 | 19.99771 | 20.497
Inertia [md] | 199.30128 | 229.88654

Figure 6: GLOBAL STRENGTH CRITERIA RESULT WINDOW (2)
The global characteristics of a section subject to rule criteria are:
* The moduli at bottom, at deck at side and at a distance Vt.
» Only for midship section, the moment of inertia of the section about the neutral axis.
The rule values of modulus at bottom, at deck at side and at a distance Vt are based on design bending
moments. CHHLETHED
The program displays a summary allowing comparing the rule values of moduli to the actual values. The
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red color means that the actual value does not comply with the rule one.
Even in the case of non-compliance with rules, the actual values are used for the calculations of the local
rule scantlings.

3.3 ULTIMATE STRENGTHAE[RIREE

Hull girder strength criteria I

Hull girder loads | Section Moduli | Ulimate Strength]] Met/Gross Maduli]

Rule Actual =
Bending momert hogging I ¥ 295 215, I 5 1EE 829, I £9.87
Bending momert =agging I -7 9681 272, I - 3424 496, I 43.M

The bl girder ultimate bending moment capacity is calculated
with a code developed by the Technical University of 5zczecin

LCloze |

Figure 7: GLOBAL STRENGTH CRITERIA RESULT WINDOW (3)
3.4 NET/GROSS MODUL I#/ SR

Hull girder strength crntena

Hull girder I-:uau:lsl Section Moduli I Ultimate Strenath i Met/Gross Modul |

Actual Gross Actual Met 4
Deck I 2293257 I 2205339 I 395.92
Eattorm I 2553811 I 23.07232 I 90.34
Top I 1999771 I 1910815 I 95.55

Cloze |

Figure 8: GLOBAL STRENGTH CRITERIA RESULT WINDOW (4)
Local stress calculations are based on the actual net scantling. But, if one of the actual net moduli is 90%
less then its corresponding actual gross moduli, local stress calculations are based on 90% of the actual
gross scantling.

JRER I v R T SRR A . B, IR SEFR A RS AR 90 %6 /N T HH L A SE B
MR EREEERE, RN vHRRET90% HISEbr B S (E.
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Chapter 4 : STRAKES FJ#R

Clicking on the Strakes button —| or on Strakes on the View menu (Figure 19), you enter the Strakes

result window:
Panel: [1-0UTER SHELL =]
= Strake i E.P.F.
Ackual Hul= Caz=
— GEro=ss
Thickrness (M) 17.00 14.25
Sig MHor - | [M A 1287.42 =4Z.05
— Met
Thick. Load [mm] 15.50 12.75 |al
T hick. kini [mml] 15.50 1232
Sigma Buck. [MNArmme] 15916 -13231.60 |a
T au Buck. [MN.mrE] 4290 16260 |a
vielding | Data
T hick. T2 75 [l SEA al
[mE] 115.50 [mIE) 4471 [ AneE]
Sige 15316 Tauwl [ =7.09 (MHAmrE)
- I Strake H™ 5 | - I
Figure 9: STRAKES RESULT WINDOW
4.1 SCANTLING CALCULATIONMH+5&

The purpose of this calculation is to check in a given section the actual scantling of strakes contributing
to the longitudinal strength of the ship. ¥ B2 1) 58 B AR 2 45 & 3 T B 7B A

The window display the results at strake level or in more detailed way for each elementary plate panel
forming the strake. To highlight the strake anomalies if the actual value of considered result is lower then rule
value this latter become red.

4.2 SYMBOLS%HF5
Gross frame B ¥4
IActualsZ Rule i )
Thickness|Gross thickness of the strake. Maximum of Rule thick. Load and Rule Thick. Mini
15;:3 added with the corrosion margin of the strake.
Sig Nor  |[Normal stress induced by vertical bending Rule normal stress induced by vertical bending
IS moments. moments.
Tau Nor |Shear stress induced by vertical bending Rule shear stress induced by vertical bending
S HEY S moments. moments.
Sig Comb [Normal stress induced by torque and bending[Rule normal stress induced by torque and bending
A& [moments. moments.
Tau Comb  Shear stress induced by torque and bending moments. 414 i Jy 5 | e i 2 .
Rule shear stress induced by torque and bending moments.
Net frame#& itk
Actual=fr Rule ki )
Thick. Load | Net thickness of the strake. Thickness based on external or internal design

HHR R pressure and on a stress factor depending on the
overall bending stress.
It is calculated on each E.P.P. considered by the
program. The output value of Thick. Load is the
Thick. Mini Net thickness of the strake. Minimum rule thickness. Maximum of the values
/NEE calculated on each E.P.P.
Sigma Buck. | In plane hull girder Critical buckling stress based on Euler stress.
Je it % compression normal stress. The output value is the one obtained on the E.P.P.

The output value is the one
obtained on the E.P.P. where
the ratio Rule/Actual is the

where the ratio Rule/Actual is the harshest.
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Tau Buck. In plane hull girder shear

JE BTN F) | stress. The output value is the
one obtained on the E.P.P.
where the ratio Rule/Actual is

Critical buckling shear stress based on Euler stress.
The output value is the one obtained on the E.P.P.
where the ratio Rule/Actual is the harshest.

Yielding tab¥#ERpER

This tab gives details of the Thick. Load result on the E.P.P. where it is maximized.

Thick Thickness based on external or internal design pressure and on a stress
RS factor depending on the overall bending stress.
Load reference Code indicating the corresponding type of loading
AR and load case. The possible items of loading are
Psif /K JE 7 Still water pressure. 7K [ /)
PWi IR /) Wave pressure. i )
SigX 1V 7 In-plane hull girder normal stress. - [H MRS B 45 1E Y )
Taulbj In-plane hull girder shear stress. - iF A4 5]

Load referencesBHi Sk

SEA /K K7

Sea pressure

LIQ iy A& 7

Liquid pressure

BULK ik s 1y

Bulk pressure

SEALIQ | HT-3E/K R P 3 7 A4 55 1) 1 22 s,

Differential pressure due to sea and internal liquid cargo

SEABULK I F-#E KR 3 I B SRR 22 R

Differential pressure due to sea and internal bulk cargo

FLOOD IfE/KREM IR RS

Pressure in flooding condition

Slosh 1523 J1s /1

Sloshing pressure

Impact i i [k /)

Impact pressure

Wheel% & 77 Wheel load
UniCarg#)5] Ttk 7 Dry uniform cargo pressure
AccDeck /)& T R Accomodation

For the code described hereabove the figure i mean: number of the compartment, the data of which are

used in the calculation of pressure.
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Chapter 5 : STIFFENERS %\ Ji] &4

Clicking on the Longitudinal stiffeners button or on Stiffeners on the View menu (Figure 19), you

enter the Longitudinal stiffeners result window:

Pansl: |1 -0UTER SHELL =1
Sc:buaal Ful= Caze
Gro==
b odulus EEERY 0.0
[SiaMar =] Memrel| 18742 24308
-l =k
[ P odulus =] 85739 e0c.05 [=1
Sigma Buck. 7653 2fr6.00 [a
LI Strength 1286.24 284 66 |al
Fatigue e57. 2d[ 45117
Modulus | Sheara | Uk St ] Datal
st [ 60605 SES al
p= [ 1za59 pw [ 4367 [EMAE]
Sige=1 [ 176532 [F ArarE]
Spac [ o710 Span Iw [rm]

- I Growupes ™ 1 SEFF T | = I

Figure 10: LONGITUDINAL STIFFENERS RESULT WINDOW

5.1 SCANTLING CALCULATION#5
The purpose of this calculation is to check in a given section the actual scantling of longitudinal
stiffeners contributing to the longitudinal strength of the ship. 24 [ Z4 #4462
To highlight the stiffener anomalies if the actual value of considered result is lower then rule value this

latter become red A T HEER KIS ERTE

5.2 SYMBOLS#%
Gross frame @4
Actual Rule#i )
Modulus Modulus of the stiffener based on its gross
) T AR A scantling.
Sig Nor Normal stress induced by vertical bending Rule normal stress induced by vertical
IE N ) moments. 1E & [V ) 5 | (1} 2 ] 25 bending moments.
Tau Nor Shear stress induced by vertical bending Rule shear stress induced by vertical
By ) moments. bending moments.
Sig Comb Normal stress induced by torque and bending  |[Rule normal stress induced by torque and
HE NS moments. bending moments.
Tau Comb Shear stress induced by torque and bending Rule shear stress induced by torque and
HE TN S moments. bending moments.
Net frame#a
Actual Rule
Modulus Modulus of the stiffener based on [Modulus based on external or internal design pressure
udl g its net scantling. and on a stress factor depending on the overall
bending stress.
Shear Area Shear area of the stiffener based [Shear area based on external or internal design
ELp AR on its net scantling. pressure and on a stress factor depending on the
overall bending stress.
Thick. Minitz /M5 |Net thickness of the stiffener web. [Minimum rule thickness.
Sigma Buck. In plane hull girder compression  [Critical buckling stress based on Euler stress.
IR IEN ki ke Inormal stress. The output value is  [The output value is the one obtained for maximal ratio
the one obtained for maximal ratio [Rule/Actual.
Rule/Actual.
1T A2 I R A B L AR 52
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Ult. Strength
2 R 5 5

In plane hull girder compression
normal stress.

Ultimate strength stress.
The output value is the obtained for maximal ratio

AR E N A s 45 [The output value is the one Rule/Actual.
2 L AR S B obtained for maximal ratio
Rule/Actual.
Fat Modulus Modulus of the stiffener based on [Modulus based on external or internal design pressure
IR o7 1IN its net scantling range and on the overall bending stress range.

Fat Life)% 57

Modulus tabitE %%

This tab gives details of the net modulus result.

W Modulus based on external or internal design pressure and on a stress factor depending
) T A on the overall bending stress.

Load reference Code indicating the corresponding type of loading and load case. The possible items of
A R loading are described hereafter.

Psit/K & 7] Still water pressure.

PWIEIR ) Wave pressure.

SigX1AEASZE IE N /) |In-plane hull girder normal stress. “F- A ZE 1F N /) .

Spaclif] #f Spacing of the stiffener.

Spani i Span of the stiffener.

Shear A. tabBJ 1%
This tab gives details of the shear area result.

S Area Shear area based on external or internal design pressure and on a stress factor
By A depending on the overall bending stress.

Load reference | Code indicating the corresponding type of loading and load

Bpar KA case. The possible items of loading are described hereafter.

Psiif/K & 7] Still water pressure.

PW IR & ) Wave pressure.

Spaclil i Spacing of the stiffener.

Spani ffi Span of the stiffener.

Ult. Str. Tab iR IREE
This tab gives details of the Ult. Strangth result.

Sigu Ultimate strength stress. £ Fi2 5 % 11 1 )
AT ) The output value is the obtained for maximal ratio Rule/Actual. i0/SZ B4 AR Ok b
Load reference Code indicating the corresponding type of loading and
AR load case. The possible items of loading are described
PsifK Still water pressure.
PwW IR & ) Wave pressure.
SigXIMHAZE IE W | In plane hull girder compression normal stress. -1 M4 %2 F 4 1) )
Spacl]h Spacing of the stiffener.
Spani i Span of the stiffener.

Load referencesSE T

SEAG /KL

Sea pressure

LIQ i fAJE )

Liquid pressure

BULK ik 1k )

Bulk pressure

SEALIQ I e T-H /KRN N FVBAR G  1) 7 s

Differential pressure due to sea and internal liquid

SEABULK | i 7K AT A 58 1 1

JE 1
et

LIPS

Differential pressure due to sea and internal bulk

FLOOD I{r /K4

RISy

Pressure in flooding condition

Slosh 13¢5 1 7

Sloshing pressure

Impact ith i}k /)

Impact pressure

Wheel#t [k JJ Wheel load
UniCarg®5] Tt /) Dry uniform cargo pressure
AccDeck i {1 F i Accomodation

For the code described hereabove the figure i mean: number of the compartment, the data of which are
used in the calculation of pressure.
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Chapter 6 : TRANSVERSE STIFFENERS # [ 2444

Clicking on the Transverse stiffeners button él or on Transverse stiffeners on the View menu (Figure
19), you enter the Transverse stiffeners result window:

Panel : I‘] -OUTER SHELL j Panel : IdeoubIe bottom j Panel : IB-doubIe bottom j
Actual Fiule Case Actual Rule Case Actual Fule Case
Gross Gross Gross
(Modulus I I I | (Modulus I I I ‘ (Modulus I I I ‘
Met et MNet
h odulus Modulus Modulus
Shear &rea Shear Area Shear Area
Thick kini Thick Mini Thick kini
bModulus | Shear .fh.leal Datal Modulus  Shear Area | Datal todulus | Shear Area |
W 3 Material I
ps P KM /i) . 5 (KM /M) Type: Stiff Type Gross Met
bl ax M | Wweb Thickness {mrm)
Spac Span I [m] S Span i) Flange Thickness  (mm)

Ags. Plating Thick.

SHff M* 1 i
e | I i o | I no stiff > | b | I no stiff s |

Figure 11: TRANSVERSE Figure 12: TRANSVERSE Figure 13: TRANSVERSE
STIFFENERS RESULT WINDOW(1) STIFFENERS RESULT WINDOW(2) STIFFENERS RESULT WINDOW(3)

6.1 SYMBOLS#%E
Gross frame 48

Actual
Modulus#i% Modulus of the stiffener based on its gross scantling.
Net framey§fy4E
Actual Rule
Modulus Modulus of the stiffener based |Modulus based on external or internal design pressure and
T on its net scantling. on a stress factor depending on the overall bending stress.
Shear Area Shear area of the stiffener Shear area based on external or internal design pressure and
BT AR based on its net scantling. on a stress factor depending on the overall bending stress.
Thick. Mini Net thickness of the stiffener ~ |[Minimum rule thickness.
e /NEJE web.

Modulus tabit &S ERI%

This tab gives details of the net modulus result.

W Modulus based on external or internal design pressure and on a stress factor
S T A depending on the overall bending stress.

Load reference Code indicating the corresponding type of loading and load case. The possible
BAT R items of loading are described hereatfter.

Psif /K Ik 7 Still water pressure.

PWK IR & ) Wave pressure.

Max Code indicating the position along the stiffener where the ratio Rule/Actual is
K maximal. The possible items of position are described hereafter.
Spaci#t[aliE Spacing of the stiffener.

Spani# 5 i8R Span of the stiffener.

Shear A. tabBIj 3

This tab gives details of the shear area result.
S Area Shear area based on external or internal design pressure and on a stress factor depending
B S AR on the overall bending stress.

Load reference |Code indicating the corresponding type of loading and load case. The possible items of
8 2 loading are described hereafter.

Max Code indicating the position along the stiffener where the ratio Rule/Actual is maximal. The
ISPN possible items of position are described hereafter.
PsEf/K LS Still water pressure.

PWiH IR [k 7] Wave pressure.
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SpacfUtf[AjFE  [Spacing of the stiffener.
SpanZiUffi5E  |[Span of the stiffener.
Load referencesSEH M
SEAW KT Sea pressure
LIQ i fAHs ) Liquid pressure

BULK ik s

Bulk pressure

SEALIQ I Hh T AR N B i AR £ 1) 2 s

Differential pressure due to sea and internal liquid cargo

SEABULK IH F#EK A A B R 2R

Differential pressure due to sea and internal bulk cargo

FLOOD IfE/KZE&AMT R LS

Pressure in flooding condition

Slosh 1523 J1s /1

Sloshing pressure

Impact it ik

Impact pressure

Wheel#t [k /) Wheel load
UniCargy 2]+ 1% = /) Dry uniform cargo pressure
AccDeck i {E i Accomodation

For the code described hereabove the figure i mean: number of the compartment, the data of which are

used in the calculation of pressure.
Position referencesB A B

Start Start of the stiffener (panel direction)
End End of the stiffener (panel direction)
Between | Point where the moment is maximal.
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Chapter 7 : RENEWAL %, EZ&
7.1 STRAKES7FI#

Fanal :

i Strake i Stiffener

— Thickness

Auctual () [ 1z.0n0
Fenewsal (rmirm) S
— Thickness detailed
ti TR

bAinirmurm (rarm) 5.77 5.45
~ielding (mm) 4.43 4.43
Buck. Camp. {mm) 3.5 355
Buck. Shear {rmim) o.ao 0.00

Crata I

Corrosion kMargin () 1.50

Thick. Met frmm) 10.50

< I Stralke N 13 > I

Figure 14 : STRAKE RENEWAL RESULT WINDOW
Thickness frametftEE

Actual Gross thickness of the strake.
Renewal Maximum of tRIi.
Thickness detailed frame -4 B E
ti tRiH &
Minimum#z /> Minimum net thickness. Minimum renewal thickness.
Yielding Thickness based on external or internal design pressure and |Renewal thickness of plating
SH P on a stress factor depending on the overall bending stress. |subjected to lateral pressure
SR/ IR BT S A N R R IR T A g B . jand wheel loads.
Buck. Comp. Compression buckling net thickness. Compression buckling renewal
Fs 45 iH 45 i1 B thickness.
Buck. Shear Shear buckling net thickness. J& 87 /17% )5 E Shear buckling renewal
JE HET H thickness.
7.2 LONGITUDINAL STIFFENERSH ) Z44%
Fansl IEE—DIDubIe bBottorm ;I
o Strake = Stiffened
Thickness
Aot el Fenew
sAde b thick frmed 1000 F.50
Flange thick (Frarmd 10.00 .00

Data | Thick Det|

Corroasion kMargin (il

< I Sroup T B St T B . I
Figure 15 : STIFFENER RENEWAL RESULT
WINDOW Thickness framelEZE B
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Actual Renew
Web thick Actual web thickness Renewal web thickness.
Flange thick | Actual flange thickness Renewal flange thickness.
Thick Dat tab EEHIEE
Web Flange
%
Buck
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Chapter 8 : STRESSES £

Clicking on the Stresses button | | or on Stresses on the View menu (Figure 19), you enter the Stresses

result window:

Fanel : I'I -OUTER SHELL

=

I Al pansels dizplay

i Gross scantl

g £ Mleh scantivg

— Dizplay

Shear stres=s

Induced by :

Walue =

I"-\.-"ertic:.al zshear farce

10 000 kM

Stark
End

SET4 by 4 e
e T s

Appearance : ;I J

s || ==16.211 to 16.941

Figure 16 : STRESSES RESULT

WINDOW

i

=

The distribution of stresses is calculated for unitary internal forces using the geometry of the section. The
actual stresses are obtained by multiplying the unit stresses by the value of the internal forces stored for each

loading conditions.
The stress display are induced by:

e Vertical Shear Force; T [f] 57
e Horizontal Shear Force; /K5
e Saint Venant torque; i

e Warping torque; i th$fl /)

e Warping moment. 1l i1 %5 H

When you click in the section view the window shows the value for the selected segment in Start and End

fields.
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Chapter 9 : RATIO i &%k

Clicking on the Ratio button or on Ratio on the View menu (Figure 19), you enter the
Ratio result window : 7] L AR IF1E £¢
Ratio

| Hull girder strength j .

1
" Sigma 0,975

(& Siama| NETEuE
S il

L]
0.95

[
09

L]
0.85
~ 08
|:| 05
_l

Figure 17 : RATIO RESULT WINDOW
This window allows to select one or several types of ratio from the following list :
« Hull girder strength. fiff {4 %% 5 Ji
+ Local strength — Strakes. & & 5% /& - Z1 )
« Local strength — Stiffeners. Ja ¥ 3 J& - k1
« Local strength — Transverse stiffeners. Ja ¥ ik 5 -4 i) 28 4
+ Corrosion. &
Here after the different type of ratio available for each item. 534 42 7] L2 AR [A] A L R 5
Hull girder strengthMiA1 38 E
e All
o Sigmaritsn s i BRI T )\VFBE,0)
Local strength — Strakes#fi7 3a B f R
e All
« Thickness Load#fif J5 &
+ Thickness Minifg /)& &
« Buckling — Normal stress/i it iV
» Buckling — Shear stress/ii 875 )
Local strength — Stiffeners &y 3 - R4
All
Thickness Load
Net modulus
Net shear area
+ Buckling — Normal stress Ji fil] 3 J&
+ Ultimate strength#% [ i i
» Thickness Minifg /)& B
« Fatiguej# %
Local strength — Transverse stiffeners & 5m B -18 7 Bl

0

o All

o Net modulusf1 %k Eile

» Net shear areaiff 8] J; Compute section

« Thickness Minif /) 5

CorrosionBifg Privt Resulz...  Chi+P

» Corrosion additionJi i3 Print Drawing. .
Export...
Cluit Chrl+0
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Chapter 10 : MAIN FEATURES FEH,

10.1 MENUSEH
File Menu 34

It allows to launch the calculation, to print and to quit MARSRULE.

Figure 18 : FILE MENU

Item Use Shortcut
Compute section | allows to set calculation options (see 1.3).

Print Results... prints the calculation results (see 1.4.1). Ctrl+ P

Print Drawing... Prints a drawing of a section (see 1.4.2).

Export...

Quit Quits MARSRULE to return to MARSHELL. Ctrl+ Q

View menuti &

Geometric Froperties

Global strength criteria,
Strakes

Stiffeners

Transwerse Stiffeners
Streszes

Eatio

Fenewal
Flot hull girder ultimate strength

Figure 19 : VIEW MENU

__It gathers the results from calculation.

litem Use Shortcut
Geometric properties displays the geometric properties results window (see 2).
Global strength criteria displays the Hull girder strength criteria results window (see 3).
Strakes displays the Strake results window (see 4).
Stiffeners displays the Stiffener results window (see 5).
Transverse stiffeners displays the Transverse stiffener results window (see 6).
Stresses displays the Stresses results window (see 7).
|Ratio displays the Ratio results window (see 8).
|Plot hull girder ultimate strength [displays the Hull girder ultimate strength results window (see 9).
I aterialz
Bending Efficiencies
Span 4
Thickness
Longitudinal stiffeners  »
Position Codes
Tranzversze stiffeners ¢
Figure 20 : CHECK MENU
fitem Use Shortcut
|Materia|s displays the strakes and stiffeners with a different color for each material.
[Bending Efficiencies  [|displays the strakes and stiffeners with a different color for each bending
efficiency.
Span (see Figure 21)
Thickness displays the strakes with a different color for each thickness.
[Longitudinal stiffeners |(see Figure 22)
[Positions Codes displays the segments with a different color for each position code.
Transverse stiffeners  |(see Figure 23)

Spacing of primary transverse structures
Effective Span
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Figure 21 : SPAN SUB-MENU

[item Use Shortcut
Spacing of primary displays the strakes with a different color for each span.
transverse structures
|Effective Span displays the strakes and stiffeners with a different color for each span.
Longitudinal stiffeners Stiffeners scantling
Bracket szantling
Bracket length
Span reduction
Figure 22 : LONGITUDINAL STIFFENERS SUB-MENU
[item Use Shortcut
Stiffeners scantling  [displays the stiffeners with a different color for each stiffener scantling.
|Bracket scantling displays the brackets with a different color for each bracket scantling.
[Bracket length displays the brackets length.
Span reduction displays the span reduction.
Stiffeners scantling
Shiffeners spacing
Figure 23 : TRANSVERSE STIFFENERS SUB-MENU
[item Use Shortcut

Stiffeners scantling

displays the transverse stiffening zones with a different color for each scantling
of those transverse.

Stiffeners spacing

displays the transverse stiffening zones with a different color for each spacing
of those transverse.

Tools menu : TE3EH

Toolz

Add object F12

Delete object

Inzert node

£oom

Previouz panel Fh

MHewt panel F&
Figure 24 : TOOLS MENU
ltem Use Shortcut
Display always... allows to set drawing preferences.
Preferences... displays a set up window for the drawing preferences on the screen or a

printer.

Zoom allows to zoom in (see 10.3).
Refresh section refreshes the screen in case of display anomalies. F9
Previous panel changes the current panel to the previous one. F5
Next panel changes the current panel to the next one. F6
Copy to clipboard Allows to paste the section drawing in any other application Ctrl+ C

Debug Occurs on panel

displays occurrence attributes for one panel in the section.

View File EPP displays yielding values for all the Elementary Plate
Panel in the section.
View File Stiff displays modulus values for all the stiffeners in the section.

View Ultimate Strength

displays Ultimate strength values for all the stiffeners in the section.

Debug EPP on panel

displays Elementary Plate Panel attributes for one panel in the section.

10.2 MENUS PRI
10.2.1

NTINGFT EISR B

Printing data+] El 53

Clicking on & or on Print Resullts... on the File menu (Figure 18) or pressing Ctrl + P, you enter the
Print Results management window :

21/22



MarsRule 7 T ] v £7.doc

Print Results

Erint - 21| Mone | oOptions | Miscellansous |
BlrrontPage
[ Geometric Properties Gross Erinter : IHF> 5/5h4 "I
1 Geometric Properies MNet
1 Global Strength Criteria Start page : |1
1 Strakes _
1 Longitudinals kargins
1 Transwerse Stiffeners

Left :
] Additional Buckling Criteria Left (em) |2
1 Ship Motions and Acceleration Bottam (cm) : I-l =
1 Hull girder ultimate strength - Flot o T
1 Fenewal thickness - Strakes Foot (cm) ID.EI E F
| Fienewal thickness - Stiffeners

Font: [4rial - |1 1

Dk Eressiaw Cancel

Figure 25 : PRINT RESULTS MANAGEMENT WINDOW
This window allows you to select what you want to print. The All (None) button selects (deselects) all the
items of the list.
Front page produces the cover page of a report.

10.2.2  Printing drawing#] E[J ¥
Clicking on Print Drawing... on the File menu (Figure 18), you enter the Print Drawing management
window :

IAxis—PaneIs—Genmetry
Printer - Haormalized scale W
|HP 551 =]
—Flat:
W Axis I Stiffeners
[T Extension Heigths [ Stiffener numbers
¥ MNodes [ wwelding joints
™ MNode numbers T Strakes
M Fanel numbers [ Strake lahels
¥ Fanel directions [T Comparments
| - | C | C | s _/"' I Transwerse stiffening
[Marsin2000 v1.0 |Le vraguier [vRACDD
[16402 /00 [Midship STIF/bulk full+DE woid [x=12829m

Figure 26 : PRINT DRAWING MANAGEMENT WINDOW
This window allows you to select which item will be printed on the item.
The Normalized scale check box will make the drawing printed with a regular scale (e.g. 1/50, 1/100,...).

10.3 ZOOML &

It is possible to Zoom in on or out of the Section view thanks to the Zoom Toolbar:

ZO0M —0
®-NO ZOOM(1:1)

Figure 27 : ZOOM TOOLBAR
A first click on the Zoom button (Figure 27) or on Zoom on the Tools menu (Figure 24) changes the cursor

in Q and allows you to zoom in the section view by simple click on it.
A second click on the Zoom button (Figure 27) or on Zoom on the Tools menu (Figure 24) changes back

the cursor in % and allows you to work on your zoomed section view.
To zoom out of the section view, you can :
« click on the No Zoom (1:1) button (Figure 27) to bring back the view to the initial size.
« right-click on the section view when the Zoom button is down.
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