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1 Introduction

The purpose of this tutorial is to provide the user with a systematic approach to familiarize her-/himself
with Nauticus Hull version 20.0 and newer, on a general level.

The model used in this example is an oil tanker applying IACS Common Structural Rules, however the
intention with this tutorial is not to provide guidance on Rules and the different rule sets or
how to approach different vessel types.

Note that all dimensions are fictitious and may appear far off requirements at places.

For detailed description of the functionality, please consult the user manual. This is accessible from the
F1 key or from toolbar:

ﬂlﬂ‘?b‘%

Home Help (F1) View Structural model
T Straight [ In
hE |Y v | ¥ Draw v & | | Readaloud | a® | AskCopilot - 4+ = \‘ 1 ‘of344\ @ | D
Table of Contents X
» 1 Introduction
= DNV

»
»
»
»

2 Workspace manager
3 Ship data

4 Hull girder loads

5 Libraries

6 Section scantlings

6.1 Hull form

6.2 Establish a new cross-
section

6.3 User interface
6.4 Position codes

6.5 Geometry modelling
basics

6.6 Bending and shear
effectiveness

6.7 Panel geometry
modelling

6.8 Use of background
drawing

6.9 Plates

6.10 Longitudinal
stiffeners

6.11 Transverse stiffeners

6.12 Floors/deep girders

User Manual

NAUTICUS™ Hull

Version 20.30 - January 2024
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1.1 Data prepared in advance

Data files for practicing can be extracted from the File | Help:

Cpen

Info

Mew

Recent

Save As
Import/Export
Help

Support

ks e

Mauticus Hul Mauticus Hull w20

Options w20 tuterial tutorial model files

Click on the archive to download it. Here, it is downloaded to C:\DNV

MName Type Size Packed Date/time Attributes Checksum/hash Full name
g Tutorial_DrawingSketch.pdf c 92.7KB 49.8KB 2020-05-26 ( 40 A 45DA8062 Tutorial_DrawingSketch.pdf
Tutorial_Hullform.bt Attt 146KB 43KB  2020-05-26 07:38:05 A B60DA423T Tutorial_Hullform. bt
< StiffenerProfiles_Stripped.xml xml 641.9KB 9.2KB  2017-11-1413:31:44 A 23EFBES2 StiffenerProfiles_Stripped.xml
=4 Tutorial_CSRHTanker._01_ShipDataAndGeometry.zip zip 157.5KB 1521KB 2020-05-26 08:34:27 A 65BCE31F Tutorial_C5RHTanker._01_ShipDataAnc
= Tutorial_CSRHTanker._02_MidholdCompleted.zip zip 490.9KB 434.6KB 2020-05-26 08:34:02 A 50C508C9 Tutorial_CSRHTanker._02_MidholdCon
=1 Tutorial_CSRHTanker._03_AllCompleted.zip zip 20MB  1.9MB  2020-05-26 08:20:10 A B1B10925 Tutorial_C5RHTanker._03_AllComplete
£ >
Extract all
Output  ~ |CADNVA [] @ Enter password / keyfile

The downloaded zip-archive contains three archived workspaces, an illustrative .pdf drawing and the hull
form. The StiffenerProfiles_Stripped.xml is not important for practicing and can be ignored.

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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1.2 User interface

(% @ T .
Home Tools View
er bim. & hopper [ Btm. girders [ Deck " Straight Add seg
] Top wing [[] Stringers [ L bhd. ~ Curved Dummy
Delete Co Paste New Reload
Edit Cross sectien Quter shels Bottom & side Deck & bulkheads General panel

Browse ~ B x 3Dview 2D wview

4 Ship dat:
* |dentification data
® Applicable rules
® General ship data
® Frame table

&3 v | Scantlings

- | [ N A UL [©) snapping < [150 |mm

Messages (0)

g 5 7 65 4321
® Y/Zgrid 2524 2221201918 17 16 15 14 13 12 1110 T

* Main structural amangement T 3 11301 Ieg) [180) l1Rof
o lce class [ (1663 | 48116.01 1By o
® Tug contact zones F 24 ==
4 [/ Hull girder Ioads L " s 54
& Hull girder loads L £ o

I () Lbraries ] il +
4[] section scantlings R =
(#55+2125) Section_CT5 ~ 43 2+
(#62+2125) Midship hﬂl A
 (#62+2125) Midship1 b rgda =
($62-2125) Micship2 s [ =]

(62+2125) Midship3asdasd 23 il =
(#69+2125) Section_CT3 o e o
($88.-400) #35.+400 from hull form 38 S+ ES
(#85+400) Frame #58 71 a7 2+
s ?.WJ -
35 12835 =+

a ]
B Hu =l
33 o3 .
2 e =
YW, Ef
4 s 3D geometry b SN E
b ) Tutorial_Hullform.Geometry ;i ™ 3 2327 =
270 26 EG|

2 TNy 17161521100 8765 4320

264w ¢ X T F I T -1 I IsT T Tar T T a1 T
Z AT 070 n7.o n7.0 n7a N7.05—
\A 24 =

= L1 11 I 1 T 1§ 1 T 1 1 T 1 1 1 TTT°T

o 3222130 19 17716 15 14 15 12,11 10°0 & 7 € 5 4 3°2 1

) 190 190 190 190 190 7 T190

) Output Script Results

Compartments Analysis

~  Properties

10064, 44 |4 Cross section properties

Edit cross section properti
Update from hullform

4 Cross section

Name

Posit

Distance from AP
Intersect imported hul

Within cylindrical part ¢ [

4 Extension

2. fwd

4 Standard span and spacing for stiffeners

udina|

ran

4 Material data

4 Default materials
Above strength deck
At deck
Between
At bottom

4 HT-steel zone height
At deck [mm]
At bottom [mm]

4 Continuous strength members above strength deck

There are continuous strer []

[E3 Properties | ResultsTree

IACS CSR BCBIOT
™ Explore | January 2020

Reporting Rules

Midship1
#62+2125 mm
116.025 m

#64

feners
Vi-32
VL-NS

VL-NS

4000

1. Navigation tree
Access to main functionality
2. Ribbon/menu
Commands depending on selected main functionality
3. Canvas
Modelling area
Result plots
4. Output
Messages from system
Log window
Script command line interface
Detailed results
5. Properties and results

Modify and inspect properties for selected object
Result tree

6. View case selector

Select what's being viewed; geometry, scantlings, compartments or results.

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08
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1.3 Hotkeys and mouse

Undo and redo are available from the “Quick Access toolbar” or Ctrl-Z (undo) / Ctrl-Y (redo).

When switching between cross-sections or other nodes in the tree, the undo/redo buffer is cleared.
That is; if you delete a plate in one cross-section, it will not be possible to undo this if you in the

meantime have selected another cross-section or node in tree.

Ctrl-S will save the workspace. DEL key is assigned to the delete function for the currently selected

object(s).

When a mouse is available:

Zoom, stepwise: Mouse wheel

Zoom: Shift+Right mouse button
Zoom fit: Doubleclick

Pan: Right mouse button

When touchpad is available:
Pan: Right button and touchpad or pointing stick

Zoom: Shift-right button and touchpad or pointing stick

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08
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2 New workspace

A workspace is a collection of files, stored in a folder with the name given as Workspace name.
The workspaces are stored in a folder with the name given as Vessel name.
Select File | Options to inspect the current workspace folder, default workspace folder is:

C:\DNV\Workspaces\NauticusHull\Vessels

The program will then create a separate folder for each vessel. Typical location for a workspace will then
be:

C:\DNV\Workspaces\NauticusHull\Vessels\<vessel name>\<workspace name>

Select File | New and enter vessel identification and name of workspace, for instance “Tutorial” and any
workspace name:

Create new L\\»
Select vessel: Tutorial o
| This will create a new workspace based on the name and vessel
Workspace name: Tutorla‘ d‘:—‘m chosen, if .ym have choser\ an exlst.ng vessel the .workspace will
Create refer to this, If you have given new input, there will be created a
Select existing vessel from the drop-down new new vessel for your workspace.
menu, or create a new by typing in the
field above.
Mew
Recent
Existing vessels and associated workspaces
Save As
Vessel Workspace Last modified Cregted by
Import/Export
Help
Support
A Options
O Exit
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software

Updated 2024-11-08
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3 Import an existing workspace

If you wish to go straight into a predefined model, one of the archived workspaces can be extracted by
File | Extract Workspace:

Import/Export Import/Export workspace

Workspace

_ This will save a limited version of your workspace,
Import from old Mauticus Hull make a compressed zip folder and attach it to an e-
mail. Reports, user defined folders and large files (H3

\Jfr-'lzl I.JS-“-'EI and SIN) are excluded,
Open E-mai
Info
This will sawve your workspace and
Mew ) compress it to zip felder, Large files {HS
Archne and SINj, are excluded,
Workspace

Recent

Save As
\ E @ This will extract a selected compressed

folder and open the containing workspace

Import/Export Extract in Nauticus Hull
Workspace
Help
Support This will import g nmx ﬁ_le and open itas a
Impart new workspace in Nauticus Hul
him file

Select one of the archived workpaces from the extracted tutorial archive:

» QSLLO0TTT1 » System (C:) » DNV » MNauticusHulhv20_Tutorial_model_files »

Mew folder
o~
t Teams ™ Marmne Date modified Type Size
4P = Tutorial_CSRHTanker._01_ShipDataAndGeometry.zip 26.05.2020 09:34 ZIP archive 158 KB
= Tutorial_CSRHTanker,_02_MidholdCompleted.zip 26.05.2020 09:34 ZIP archive 491 Iﬁ
ternal = Tutorial_CSRHTanker._03_AllCompleted.zip 26.05.2020 09:20 ZIP archive 2 068 KB

When prompted for vessel and workspace name, just keep the defaults:

Define new workspace

Select VessellD:

Tutonal_C5REHTanker A
Workspace name:

_03_AlCompleted
Define VessellD and name for the new workspace to import.

| Ok ||Cance| |

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
Updated 2024-11-08
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4 Ship data

Ship data is stored on workspace level, and not shared between the workspaces. When you create a
second workspace under an existing vessel folder, ship data will be empty. Ship data can be imported to

an empty workspace from a workspace where it is defined.

If the ship data for a given vessel needs modification, each workspace must be updated manually.

’
# Identification data I})
& Applicable rules
& (eneral ship data
# Frame table
& Y/Z grid

# Main structural arrangement

® Ice class

Enter ship data/vessel parameters as shown in the following sections.

4.1 Identification data

Project name Training course

Id number of ship Tanker tutorial

Cate 8/11/2017 8:08:36 AM
Signature MM
Comment

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08

www.dnv.com/software
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4.2 Applicable rules

Pick the latest available version of IACS CSR rule set and chose Tanker for Oil:

Applicable rules

) DMV rules Rule version:
_) DNV offshare rules January 2023
) DMWY HSLC rules

' DNV RU-NAV rules (enly usable in Analyses-»Rules)

) DNV RU-YACHT rules {only usable in Analyses-=>Rules)

®) |ACS CSR for bulk carriers and oil tankers

®) Tanker for Oil
() Bulk carrier
[] lce strengthening None

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08

www.dnv.com/software
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4.3 General ship data

X-positions which is entered by user and displayed in dialogs and reports always refers to AP.

X-positions used internally in the rule calculations, Xruie, always uses AE (aft end) as the reference.

X =0is at AP
x-position for forward end of waterline for freeboard length ‘:

>-

S{Dr:k

Jrudder

TLL

i LTSC
|

fore end |

FP.
For the definition of the position of AP, please refer to the rules.
Position of AE is Lpp - L forward of AP.

The parameter ‘x-position for forward end of waterline for freeboard length’ is used to determine the
position of X, in Pt.1 Ch.4 Sec.5 [2.2.3] Table 30:

Table 30 : Minimum pressures on exposed decks for HSM, HSA, FSM load cases

Minimum pressure on exposed deck, Popin. in KN/m?2

Location
L, =100m L, <100m
x,./L, <075 343 149+ 0195 [,
N PR TR PRETH TRN X
x,./L,>075 |343+(148+a(L, —-100)) (47— 122+t {5t 941361
%, L.I.L & 9 S L.I.I'. iy LL_I_
a - Coefficient taken equal to:
a = [0.356 for Type A, Type B-60 and Type B-100 freeboard ships
a =0.0726 for Type B freeboard ships.
X, - X-coordinate of the load point measured from the aft end of the freeboard length L,
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software

Updated 2024-11-08
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Enter parameters as shown:

Length between perpendiculars Lpp | EEM-.UEIU| [m]

Rule length L 232.000 | [m] E|
Freeboard length Lu | 235.000| [m]
¥-position for forward end of waterline for freeboard length | 235.0ﬂ0| [m]
Moulded breadth of ship B | 42,000 [m]
Moulded depth of ship D| 21.000 [m]

Height of freeboard deck | 21.000 [m]
Scantling draught Tac 15.000 | [mn]

Design draught TDesign | D.DDD| [mn]

Ballast draught {minimum midship) TeaL | E.5EHJ| [m]

Heawy ballast draught TeaL-H | D.DDD| [mn]

Design slamming draught at FP (any ballast tanks empty) Tre | E.5EHJ| [mn]

Design slamming draught at FP (all ballast tanks full) Te| 5.500/ [m]

Block coefficient at scantling draught Cr | 'D.BS'IJ| EI
Moulded displacement at scantling draught | 13CI3T"4| [t]
Maximum service speed W | 'IE.'IJ| [knots)
Mumber of continuous decks above 0.7 D from baseline | 1 |

Wesgel has more than three continuous decks

Ship with high speed and/or large flare
Projected area of upper deck forward 0.2 L

Aok | 0omy [..]

Area of waterplane forward 0.2 L at Tsc e | D.ll]| [m?]
Vertical distance from summer load WL to deckline measured at F.E. s | D.DDD| [m]

Area of waterplane at T; By | 0.0 | [m?]

The ship has a deadweight < 50 000 tonnes ]
Freeboard: ®A OB COB-60 O B-100
Bilge keel

Ship with large deck cpenings 1]
Distance from AP to the engine room front bulkhead 0/ [rm]

Design still water torsion moment

Island design

M: 0| enm [ .. |

Single island design =

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08

www.dnv.com/software
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4.4 Frame table

Position of Frame 0

0| [mm] |Aft of AP o

Frame spacing variation table

4 Frame No. Spacing fwd. [mm] X [m] X/L X [m]
Stern 850
44 4250 37.400 0.1526 37.400
87 850 220.150 0.9403 220.150

X/l

0.1591
0.9368

The frame converter can be used to calculate the actual X-position in mm by giving a frame position or

vice versa.
# 6242125 |4 116025 | [mm]
X/L 0.4915
Xpules 114025 [mm]
X/l 0.4937
Xu 116025 [mm]

Positions are given as a combination of frame numbers and millimeters, e.g. 624+2125 means frame 62

plus 2125 mm.

This tool is also available from Tools | Converter:

O O

Converter

Angles

Frame
. Frame Converter

=1

Ship data

o Identi 62+2125 4| |» 116025 [mm]
* Appl X/L 0.4915

® Genel

® Frame Xnules 114025 [mm]
* Y/ig ) (INJETR 0.4937
.Qmam Xu 116025 [mm]
® Tce cl:

Hull girde

® Hullg

Libraries

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08

www.dnv.com/software
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4.5 Y/Z-grid

Y/Z grid lines may be used as references in modelling phase, for instance during layout of longitudinal
stiffeners. The purpose of the Y/Z-grid is to improve the modelling efficiency as input of locations can be
done by selecting a grid line rather than entering a value.

Y-grid lines are vertical lines positioned at given Y-coordinates, typically at the positions of girders and
longitudinal stiffeners at decks and bottom shell.

Z-grid lines are horizontal lines positioned at given Z-coordinates, typically at the positions of stringers
and longitudinal stiffeners on longitudinal structure.

The connection between objects defined by use of Y/Z-grid and the Y/Z-grid definition is not dynamic, i.e.

modifying Y/Z-grid will not affect any objects already defined.
For this vessel, define reference lines according to this:

The Y and Z columns denote the start positions from where the Y and Z grid lines will be distributed.

Collapse/Expand | v

Name Count Ejﬁ:]\ng Tmm] [zmm] Symmetry

¥_1 18 350 850 P v
¥_19 5 740 16040 P v
DBS_1 2 330 19830 p -
Z.26 6 750 2250 -
732 17 850 6850 -

] L

The horizontal grid lines are according to the stiffener and stringer locations on outer shell side.

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
Updated 2024-11-08
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4.6 Main structural arrangement

Main structural arrangement shall be defined for the region subject to the modelling and rule calculation.

The structural arrangement definition is used to determine default stiffener spans and compartment
boundaries as well as providing other data for checking local and global rule requirements.

4.6.1 Bulkheads

Add bulkhead positions as shown:

o 52 oo 73 7
0 ' 'z % s s s 'y e e e e mm m e m @ w
Bulkheads and web frames Stringers at #87
B- & Y- )
Pos Web frame  Bulkhead ZPOS | Gideofbulkhead = onmection | Load breadith
4 [#l 4 [mm] length [mm] [mm]
#45 O fwd |
#52 O
#59 O
266 O
#73 O
280 |
287 [ ] (s
L] L]
4.6.2 Frames
Describe webframe positions within the cargo area, from #44 to #86:
(- Y- By
Populate transverse structure positions
Start at Mdd for every 1/ frame.
Stop at | #86 Amximum 999 positions.
Mark all as: Mode:
) Bulkhead () Delete all existing input
®) Web frame () Owerwrite existing positions
.-':iOlher /‘ Keep existing positions
Apply k Cancel
1 L T R B A | I R O B R | LI I R B N | 1 e I R O B R | L I T R B A | &
-'-._‘ I 1 1 I I I 1 I I I 1 I I 1 I I I I 1 I 1 I I I 1 I 1 I 1 I I I 1 I I I 1 |/
@ Cbeas 00 fesp 0 kesn v ks e ka0 ke
o' ' ' '% s e e e 'y e e s e e m e e e e

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08
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4.6.3 Stringers - for shear force correction

According to CSR BC&OT Pt.1 Ch.5 Sec.1 [3.5], the effective net thickness for longitudinal bulkheads
between cargo tanks shall be corrected due to loads from transverse bulkhead stringers.
Therefore, stringer information must be applied to the bulkheads as we are not modelling any transverse

PSMs.

Select a bulkhead, for instance #59.

Enter stringer data as indicated:

-

]
e — - - - -

| D——
.,

R o "
o' 2 ' % s e e e 'y e e e e m e e e e
Bulkheads and web frames Stringers at #59
M- & Y- By
Pos Web frame  Bulkhead ZPos | gie of bulkhead | COmMection | Load breadth
4 [# [mm] length [mirmn] [mm]
#55 L] 15350 | fwd | 2000 9500
#56 O 10250 | fad | 2000 9500
#57 ]
i 4] - 6000 | fwd | 2000 9500
#58 ] —_—
:I #50 |:| [ﬁl

Connection length, Ist-« is the length of the connection between stringer and longitudinal bulkhead, ref.
CSR BC&OT Pt.1 Ch.5 Sec.1 [3.5.1] Figure 7:

Stringer connection length

Y

stk

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08
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Load breadth, b«
Figure 9 : Load breadth of stringers for ships with a centreline bulkhead
t 1 t 1
/o /
Buttress

b, /

! I
0.5b,, !
4
b, >i Y ¢ b,., I\/ii
Y

\ \
i 1 t 1

The stringer information can be copied to all other transverse bulkheads. After they are copied, the may
be edited:

15350 [ | fwd | 2000 9500
] 10250 | fwd | 2000 9500
6000 [ | fwd | 2000 9500

| | fwd |

It is not necessary to copy the stringer information for this example project.

The stringer correction will be applied to cross-sections positioned between 15t webframe aft of and 2
webframe forward of the bulkhead.

e 19

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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4.7 Ice class

This vessel does not have any ice class notations, leave as is.

5 Hull girder loads

5.1 Permissible hull girder bending moments
Reference: CSR BC&OT Pt.1 Ch.4 Sec.4 [2.3.1] and [2.3.2].

Minimum hull girder bending moments are initially defined as the CSR BC&OT Rule values. When no user
curve is defined, the rule values will be used as permissible limits:

Hull girder loads

2E+06
E
=z
=
E 0E+00 o< >o
£ . >
g
£
-3
o
1
-2E+06
0 20 40 60 20 100 120 140 160 180 200 220 240
Distance from AP [m]
Show:
®) Bending moments @) Stillwater [ Plot user values only
_) Shear forces ) Wave
BI- nents
memen Rule values:
Condition Hog orsag Description Pos (%] AP [m] Rule value [kNm] SRula value [kNm]
J Seagoing  Hog&Sag  User defined/Minimum < °9 ag
FloodingSea Hog&Sag  User defined (1.1*minimum seageing as default) #2+300 2.000 0 0
Harbour Hog&Sag  User defined (1.25"minimum seagoing as default) SERZE] BAIT SERLY LERET
HULS Sagging Maximum still water bending moment for operational = #52+200 71.600 2441952 -1885040
#73+3750 164.400 2441952 -1885040
#84+3400 210.800 366293 -283356
#103+250 234.000 0 0

Modification of the permissible limits can be done on the user-defined curve that may be defined by tools
available in the ribbon bar:

Reset  Find Add Delet

-
Curve Data User Curves
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software

Updated 2024-11-08

A\



DNV

5.2 HULS
Ref. CSR BC&OT Pt.1 Ch.5 Sec.2 - Hull girder ultimate strength.

Maximum stil water sagging moment for operational seagoing homogeneous full load condition shall be
given. This is used in the check of the vertical hull girder ultimate bending capacity.

This moment is typically taken from the loading manual. For this example, we use the stillwater
permissible sagging moment.

You can copy the values in the stillwater bending moment table to the table for user values for HULS

moment.

Hull girder loads

2E+06
E 1E+06
=
=
g
£ oe+00
E
=)
c
o
c
B -1E+06
-2E+08
0 20 40 60 80 100 120 140 160 180 200 220 240
Distance from AP [m]
Show:
®) Bending moments (® Stillwater [ Plat user values only
_) Shear forces _ Wave
Bl moments User values:
Condition  Hog orsag | Description Pos (£} VAP [m] ~ User value [kNm]
Seagoing Hog&Sag  User defined/Minimum <
FloodingSea Hog&Sag  User defined (1.1"minimum seagoing as default) #2+300 2.000 0
Harbour Hog&Sag  User defined (1.25*minimum seagoing as default) EEEEED L2211 =LEIED
:I HULS Sagging Maximum still water bending moment for operational = #52+200 71.600 -1889040
#73+3750 164.400 -1889040
#84+3400 210.800 -283356
#103+250 234.000 0
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5.3 Permissible hull girder shear forces
Reference: CSR BC&OT Pt.1 Ch.4 Sec.4 [2.3.3] and [2.3.4].

Enter permissible hull girder shear foces for seagoing and harbour, constant value over the vessel length:
Seagoing: +/- 77180 kN

Harbour: +/- 86830 kN

Hull girder loads
TE+04
z
=
g
5 0e+00
®
£
@
-TE+04
0 20 40 60 20 100 120 140 160 180 208 220 240
Distance from AP [m]
Show:
_) Bending moments  (®) Stillwater [ Plot user values only
®) Shear forces ) Wave
Bl-moments User values:
Condition Posorneg Description Pos (%) AP [m] ~ l;ser value [kN] :ser value [kN]
J Seagoing Pos8iNeg  User defined permissible/Minimum 4 o =3
FloodingSea Pos8iNeg  User defined permissible #2+300 2,000 77180 -77180
Harbour  Pos&iNeg  User defined permissible/Minimum 2 =D kY =D
#52 71400 77180 -77180
#59 101.150 77180 -77180
#66 130,900 77180 -77180
#73 160.650 77180 -77180
#80 190.400 77180 -77180
#87 220.150 77180 -77180
#103+250 234.000 77180 -77180
Hull girder loads
SE+04
z
=)
¢
5 0E+00
w
2
A
-SE+04
0 20 40 &0 80 100 120 140 160 180 200 220 240
Distance from AP [m]
Show:
_) Bending moments  (®) Stillwater [] Plot user values only
®) Shear forces ) Wave
El-mamants User values:
Condition Posorneg Deseription Pos (#) AP [m] ~ lPJser value [kN] ﬁser wvalue [kN]
Seagoing  PosBiNeg  User defined permissible/Minimum 4 o5 eq
FloodingSea PosBiNeg  User defined permissible #2+300 2000 46430 -862830
:| Harbour Pos&tNeg  User defined permissible/Minimum LB ZAET Soe =D
#52 71.400 86830 -86830
#59 101.150 86830 -86830
#66 130.900 86830 -86830
#13 180.650 86830 -86830
#80 180.400 86830 -86830
#87 220150 86830 -86830
#103+250 234.000 86830 -86830
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6 Library

6.1 Materials

Any material used for plates and stiffeners shall be defined in the material library. Initially, six standard

DNV materials are defined:

Density  Yield stress
(kg/m3) (N/mm2)

Name
VL-NS 7850 235
VL-32 7850 315
VL-36 7850 355
VL-40 7850 390
VL-47 7850 460

VL-40FA 7850 390

Material factor,

k (-]

1

0.78

0.72

0.68

0.68

0.68

(N/mm2)
400
440
490
510
570

510

Tensile strength  Young's modulus

(N/mm2)
206000
206000
206000
206000
206000

206000

Shear modulus
(N/mm2)

79221
79231
79231
79231
79231

79231

Material type

Standard steel
Standard steel
Standard steel ~
Standard steel
Standard steel

Standard steel

These material definitions are read-only. Any other material may be defined by adding to the table.

During modelling, default material applied to plates and stiffeners can be specified depending on the

location of the structure.

For this tutorial, specify that VL-32 shall be used as default material at deck and downwards to 4000 mm
below deck. Default material will always be VL-NS when nothing else is specified for the zones.

Selection criterias

Default material

Midship section steel material

Above strength deck | VL-NS

At deck VL-32
Between VL-NS
At bottom VL-NS

(® Entire ship length
() From frame No

Material

Longitudinal extension of H5-steel

4

HS-steel zone
height

4000 | [mm]

0/ [mm]

to

Nauticus Hull, Tutorial CSR Tanker
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6.2 Profiles

Standard profile types and dimensions are available in the library. They can be inspected in detail by
expanding the table rows. No actions are necessary.

[ | Add standard plate size

h h w i b ¢ t; Area z I

Selection | Profile type  Dimensions fmm] | [mm]  [mm]  [mm]  [mm] [crnz] [cmE] [crn:]

> WeldedAngle

* AngleFlangeOnTop
> AngleFlangeOnWeb
*  Japanesefngle

»  BuiltUpThar

»  TheadOnSlab

»  WeldedThbar

»  InexalumboBulb

During stiffener definition, you will need to choose different profile types. To limit the list of profiles, you
may tick off the Selection checkbox for the profiles that will be used.

i . i ) h h o tw b ¢ ts Area Z I
Selection = Profile type | Dirnensions 2 3 4
[mm]  [mm] [mm] [mm] | [mm] [em ] [em ] [em ]

Japanese L 130x90x12.0/120 150 138 120 ao 12.0 1.5 641 633

lapanese L  200x90x9.0/140 200 1B 9.0 ao 14.0 297 887 1210
Japanese L  250x90x 100,150 250 235 100 ao 15.0 375 1401 2444
lapanese L  250x90x 1207160 230 234 120 a0 6.0 429 1745 2794
Japanese L 300x%0x11.0/160 300 284 110 ao lg0 462 2202 4365
lapanese L 300x90:x13.0/717.0 300 283 130 ao 17.0 527 2647 4938
Japanese L 350x100x120/170 350 333 120 100 170 577 337.8 7437
lapanese L 400x100x115/7160 400 384 115 100 160 611 4161 10284
Japanese L 400x100x13.0/180 400 382 130 100 180 686 4668 11482

KOO R OO

6.3 End connections
Available end connection designs are according to CSR BC&OT Pt.1 Ch.9 Sec.4 [5.2]. Details for the end
connections may be defined before you start modelling or as you proceed with the modelling.

End connection data will be used in fatigue calculations and determination of effective spans for local
strength assessment. End connection details are also used in the calculation of connection strength.

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Home Tools View

Libraries

Identification data End connections

For this vessel, define one end connection, base it on detail give name TopStiff180x12:
[ Flip end connection Proposed name:

3 . a . 5 . 6 . 7 . 8 .
g .
o VT [ )
s | 10 | 1n
. \ N
J— AN AN
] [ ) ) [ ) I )
= = —
17 | 18 | 19

[ Show input needed for connection area calculation

A4 Type MName
1 TopStiff180x12

Initially, data necessary for simplified fatigue assessment is shown. To allow for calculation of connection
strength, check Show input needed for connection area calculation.

Nauticus Hull, Tutorial CSR Tanker
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This will reveal the parameters necessary for calculation of the strength of the connection between top

stiffener and the longitudinal stiffener. Enter dimensions [mm] and material as indicated:

Show input needed for connection area calculation

Materal:

Thickness:

VL_NS =

B

L]

(a) Straight heel no bracket

Nauticus Hull, Tutorial CSR Tanker
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The dw and dwc can be overridden, here a soft heel is shown:

- T ————_———— -

Connections of stiffeners to PSM ~

- - - 4 Connection lengths
Shew input needed for connection area calculation

4 Backing bracket

Material: VL-NS = e ] -
we [mm 0
Thickness: 12
d_we [ram] 0
_.___1_;[_]._._ 4 Web stiffener/Tripping bracket
dw [mm] 155
d_we [rm] 180
dw [mm]
Backing brackeat, dw
Fatigue assessment of stiffener end connection ~
4 Geometrical stress concentration factors
4 Point ‘A’
Ka 0.00
Kk 0.00
l, 4 Geometrical stress concentration factors/Point ‘B
= Ka 0.00
_________ r-s-~-~~-~~~>~>=>===7 Kk 0.00
Ka
- Point 'A". dw

For instance, to apply actual dw and dw. for a soft detail as shown below, overriding is necessary as the
offset cannot be defined on the detail:

Top stiffener FSM
dy
d
g L — offset
Long'l | |
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6.4 Shear connections

To calculate the shear connection part of the connection strength, cut-outs and lugs need to be defined.
Select New to and chose detail #3 from the available configurations:

Proposed name may be edited.

I Home

Edit Shear con.

+hip data

& |dentification data

& Applicable rules

& General ship data

& Frame table

& Y/Z grid

& Main structural arrangement
® |ce class

Hull girder loads

& Hull girder loads
.ibraries

& Materials

& Profiles

& End connections

@ Shear connections
& Welding

wection scantlings

M #62+2125) Midship
—ompartments and loads
inalyses

IEsOUrces

~ » I 3 Libraries X

Shear connections

| Type MName

¥ Slot Wizard

Proposed name: | Direct with lug

1 2

< =<

I\/

4 5

< oS oS >
| |

7 ﬂv 8 !\/ 9 f\/

< =< =

0K

Cancel ‘
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Enter parameters as indicated:

A Type MName Material:
|bL Directwith lug Thickness:

VL_NS

VL_NS

— 0

35
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Cut-outs as described in Pt.1 Ch.9 Sec.6 [2.2.2] Table 1 (‘apple type’) is not directly selectable. To
represent this cutout, select the corresponding detail and enter parameters accordingly:

- 2 =
S B
- -
_— r kA —_
/ _,é”f‘
Flate of same /-~
thickness
[+
- K -
e D P Sl

This will imply that the results of the connection strength calculation will be marginally conservative.

(The values given above are fictitious and must of course correspond to the actual design).

6.5 Welding

The welding parameters found in this setup will be used when checking welding requirements in the
connection strength calculation. For CSR BC&OT, tgap is fixed at 2mm.

The minimum yield stress of weld deposit, Ren_weid, can be modified. Ren_weld Will be chosen from this
table depending on the yield strength of base material. The default values are according to the rules and
you can leave them as is.

tazp 20| [mm]

4 Ren RaH wald
235 305

375

400

I

[ ]
(3]
=
Qo
L
LR
3]

LA
[r=]
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7 Section Scantlings

7.1 Establish the cross-section

The term ‘cross-section’ will refer to an extruded part starting at the nearest structural position aft of the
given position and ending at the nearest structural position forward of the given position. Analysis will be
carried out at the given cross-section position.

[ E Section scantlings

= Compartment Mew
{73 Analyses

s

) Impaort...
& Resources

Give name Midship and position #62+2125 which will be at the midspan between #62 and #63.

Give 850 as default spacing between transverse stiffeners.

MName: Position #:
Midship #62+2125
Intersect 3D maodel/hull definition

Adjacent main structural positions

2. aft: #61 o
1. aft: #62
1. fwd:  #63

2. fwd:  #64 Add position

Update

Span of longitudinals: 4250.0 ([mm]

Standard spacing between trv. stiffeners: 850.0 |[mm]
Within cylindrical part of the ship

Ok Cancel

Maodel extent

Hot spots for fatige assessment

&
-
* L]

#61 [ ."Cr{:ss section position for 5
i #62_ '_';' calculation of global and local loads #63 #64

1

[}

1 ] o

1 i
H i
1

1

1

| i _
—__ Z.aft . i'a'ft‘,“ ' _.+' 1. fwd y | 2fwd /

-

" "+ Connections to PSM -

Pasitions for local loads for caloulation of connections to PSM

Raw span of longitudinals will be the distance between #62 and #63.
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You may modify properties from the cross-section’s context menu:

- E Section scantlings
® [#62+72125) =
E Transverse Bulkhg )
=== (eneral crossectit Properties Ctrl+0
J+ 3D model =) Copy Ctri+C
Compartments an
I.-EH: »  Delete Cel
£y Analyses
&= Respurces Save as.

Import models..,

7.2 Create outer shell panel

Crate outer shell and strength deck panels:

Tools Wiew

U Strdi%ht
T ] Any ama T snin

Mew Reloac .| Creates outer shell and strength deck
Cross section Cuter shel Bottom & =
'a New panel - outer e E@g‘

Panel name Outer shell

Deck camber he 1150.0 [mm]

¥ camber knuckle yc 0.0 [mm]

Bilge radius b 20000 [mm]

Radius at deck corner  rd 0.0|[mm]

Sheer strake overstand do 0.0 [mm]

Rise of flaar =f 0.0 [mm]

..starting at ¥f 0.0 [mm]

Note: To create a deck corner
knuckle, set deck corner radius to 0
and define height of sheer strake
overstand above strength decvk. If
no rise of floor or deck camber
knuckles, set them to 0.

OK Cancel
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7.3 Create internal panels

Continue with inner bottom and side:

Toaols View

_' Straight |: Inner bim, |: Inner btm. & he
Any shape [1] Inner side ["] Top wing

Mew Reloac
Stremgth deck E Inner tltm[:sgide

Cross section Outer shel I

Inner bottom side [

D view 2D view

New panel - inner bottom and inner side @
Panel name Inner bottom & inner side
y z
Height at centreline 2400.0|[mm]
Il Position of knuckle 1 15300.0|[mm] 2400.0|[mm]
Position of knuckle 2 19000.0| [mm] 6000.0/[mm]

Mote: If there is no inclined
part, let the position of
knuckle point 2 stay at (0
mm, 0 mm).

0& Cancel

Save the workspace.
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The cross-section’s aft position

is indicated
Position >
% Girder »
Outer shell (Frame #62) Watertight N
Function: Side | Shape 4

Bending/shear efficiency: 100%/100% |
Length=19000

Node 2: y=21500,z=2000

MNode 3: y=21500,z=21000 | SplitatZ

Split at midpoint

Split at panel 3
Add segments to panel
Create new panel from selected segments

Reverse panel

Cover panel with plate

> Delete segment

Show outline of plates
T Add plate
*+  Add cut-out

1| Add transverse stiffener

1l Add longitudinal stiffener

0]

Tooltip are shown when hovering the various objects. Properties can be modified from the segment
context menu when one or more segments are selected.

Note the different colors of the nodes describing connectivity:
nodes indicates that this is a free endpoint of the segment, not connected to anything else.
nodes are nodes shared by multiple segments.

Blue (blue green) nodes are nodes connected to other segments by reference. These nodes don't split
the segment they are connected to.

Red nodes - this this not related to connectivity and it is not necessarly indicating an error. A red node
indicates that there are either two or more nodes at the same place or that the node is close to another
node or object.

The definition of “close” can be set in File | Options - Section Scantlings:

Options n

G |
Eners Section Scantlings options

Colour coding \
Geometry options Indicate by red colour when distance between elements are less than: 100 | [mm]

Section Scantlings

Size of nodes: |_| o

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Create longitudinal bulkhead in CL:

Deck [Z] Vert corr. l.bhd, = Straij
Lbhﬁ [f] Hor. corr. . bhd. = Cunn

Longitudinal bulkhead
L

(17

New panel - plane longitudinal bulkheads

Type value or pick from existing YZ Grid lines.

A Y [mm] Split?
0

OK Cancel

“Split” will decide if intersecting segment shall be split into two or node just connected by reference. In

the case below, this will not make any difference as the bulkhead is defined at CL.

0740_///’02

Add double bottom girder:

opper EBtm.g\'Ers Eoex B
[ stringert [T Lbhd [T
Bottom girders

Deck &

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08

www.dnv.com/software

3D



DNV

New girder:

Type value or pick from existing ¥Z Grid lines.

4 Y [mm]
15300

Panel name

Girder15300

Watertight? = Split?

L]

OK Cancel

Add side stringers:

Iper I; Bim. girders
[ stringe

New stringers

Type value or pick from existing YZ Grid lines.

4 Z[mm] Panel name Watertight? = Split?

J 6000 Stringer6000 £3
10250 Stringer10250 ]
15350 Stringer15350 O

O O
oK Cancel

Nauticus Hull, Tutorial CSR Tanker
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Indicates that the segment is

/ non-watertight

CO—H—00
1 0

O—Hﬁ(f

Stringerl0250 (Frame #62)

Function: Side/Stringer
Bending/shear efficiency: 100%6/100%
Length=2500

O —4— MNode 0: y=19000,z=10250

Node 1: y=21500z=10250

Sii

Yy
L

Model may be inspected in 3D view:

Save the workspace.
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7.4 Plates
Plate layout follows the direction of the panel. Direction of the panel is decided by the node numbers.

Node number ‘0’ indicates start of panel.

Start with outer shell. Select the segment — which will set the panel current - and select Add plate from
the context menu (or from ribbon bar):

Chose tab Wizard, specify width 2000mm, thickness 19mm:

Position
Girder
7i Watertight
Shape
Split at midpoint

4 SplitatyY

Split at panel

Add segments to panel

Create new panel from selected segments

2 1
< Delete segment
New plates - X
Show outline of plates
Thickness 19.0([mm] T Add plate
Side of geomtry | Centre . oe Add cut-out \ h
Material From defined zones E .l Add transverse stiffener
Ll Add longitudinal stiffener
Pick location | Wizard /
Width 2000.0|[mm]
Reference Curve .
Mumber 1
Panel: Owuter shell
Insert
Width  Along Thickn  Material No. of
3000 Curve 19 From def... 5
2400 Curve 19 From def... 1
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Insert the bilge plate:

Width Along Thickn Material No. of
2100 GlobalZ 20 From def... 1

Insert the side plates:

Width Along Thickn Material No. of
2800 Curve 16 From def... 1
2600 Curve 16.5 From def... 2
2800 Curve 16.5 From def... 3
2500 Curve 16 From def... 1

Note the two upper plates on side shell will get high-strength material assigned. This is indicated by
thicknesses enclosed by [], e.g. [16.5]. This is according to what is defined in HS-steel zone for the

current cross-section.

7.4.1Strength deck

Select strength deck panel and insert plates:

Width  Along Thickn Material No. of
3200 Curve 18 From def... 5
3200 Curve 16 From def... 1
2700 Curve 16 From def... 1

7.4.21Inner bottom

Width Along Thickn Material No. of
2700 Curve 17 VL-32 5
1800 Curve 17 VL-32 1

7.4.3 Hopper tank top
Width  Along Thickn Material No. of
2400 Curve 18 VL-32 1
6250 Global Z 18 VL-32 1

Nauticus Hull, Tutorial CSR Tanker
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7.4.41Inner side

Width  Along  Thickn Material No. of
2400 Curve 17 From def... 1
2400 Curve 16 From def... 1
2400 Curve 15 From def... 1
2400 Curve 14 From def... 1
2400 Curve 16 From def... 1
3500 * Curve 16 From def... 1

* The width of the last plate will automatically be reduced to end exactly at the deck.

7.4.5Bulkhead, girders and stringers
Longitudinal bulkhead:

Width Along Thickn Material No. of
2400 Curve 17 VL-32 1
2500 Curve 17 VL-32 1
2700 Curve 17 VL-32 2
2400 Curve 16 VL-32 1
2700 Curve 14 VL-32 1
2600 Curve 14 VL-32 1
2200 Curve 14 VL-32 1
1950 Curve 16 VL-32 1

Girders and stringers:

Panel Width along Thickn  Material No. of
Girder 15300 2400 Curve 16 VL-32 1
Stringer 6000 2500 Curve 16 VL-32 1
Stringer 10250 2500 Curve 12 From def... 1
Stringer 15350 2500 Curve 12 From def... 1

Nauticus Hull, Tutorial CSR Tanker
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7.4.6 Plates completed, verify modelled plates

Cross-section completed with plates, you may chose to show a color plot of the modelled thicknesses:

Plates E‘ e e ————
Plate thickness [mm] - ® ™1 7
l:' Reverse =
| Al
o Reset colours and labels
o 140 5 ] Colour plot properties Matenal
150 Show cutline of longitudinal plates Calculation lack
¥ 160 Change background colour Plate thickness
i 16.5 L b i YZ-grid Plate thickness, material
:: e Steel type
18.0
A Side of geometry
190 B ’ )
. 200 L Plate bending effectiveness
Plate shear effectiveness
= Stiffener profile
g3 — Stiffener profile, material
Stiffener web angle
] Stiffener end connections
H 1 Stiffener shear connections
1 PSM web angle
rad B2 . .
v B Stiffener spacing
%
o I . Stiffener span
. Stiffener bending span
Stiffener shear span
L Weld leg length, end connection
7 Weld leg length, shear connection
£5 -
a o A [a a o (=1

The square colored boxes in the legend are check-boxes. Clik on the check-box in the legend to highlight

the structure for that particular item.
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7.5 Longitudinal stiffeners

Stiffeners may be inserted by three different methods. Either by specifying a distribution of a given
number of stiffeners, by clicking at the location of the insertion point or by letting the program create a
stiffener at every intersection between a selected segment and Y- or Z-gridline.

You may turn off the plate thickness labels to reduce the information on the screen. Right-click the plate
seam icon and select Labels:

£ 7 | Scantlings LMY | | e 13| Snap:

Visible
[@] Labels

= I
— [16.0] [16.0] [18.0
Also, turn off selection of plates by clicking the plate seam icon:
= |Scantlings « ||~ [PE E il 'ir O Snap:
election filter plate |
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7.5.1 Outer shell

Select outer shell panel. Right-click and chose Add longitudinal stiffener from the context menu, or
click the L. Stiffener button in ribbon:

T Plate  I[ L stiffeper
++ Cut-oput 1[ Trv. sti

(&) Mirror

Add longitudinal stiffener

T cirder | Side framme

Scantlings

Mirror Compar

In the Profile drop-down list, select Get more profiles:

o B
=
[
o [
1
4 L]
[
JE
I
—t—%
I
=
. m )
Tt
JE

Profile

FB 300 x 20.0 & ..

Material
[ ] Buckling stiffe
Include girder

Flange: Right
anel side: Back/In
Web onientation: i

First id no.

Built Up T 350 % 12,0 + 125 x 20.0
Built Up T 350 x 12,0 + 150 x 20.0
Built Up T 400 % 12,0 + 150 x 20.0
Built Up T 425 x 12,0 + 150 x 20.0
Built Up T 450 % 12,0 + 150 = 20.0
FBE 300 x 20,0

Japanese L 250 90 x« 10.0 / 15.0
Japanese L250x 90 x 12.0 7 16.0
Japanese L300x 90 13.0 /17.0
Japanese L350 x 100 x 120/ 17.0
Japanese L400x 100x13.0 / 18.0
Get more profiles... h

Pick location | Wizard | YZ grid

Spacing/falong
Count/directior

Start at

0 mm || Cunse -

1| Forward -

Stiffener E
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Specify profile type Built Up T and give dimensions 425x12/150x20.

Note sequence of dimensions.

-

(H

i~ T

Profile category Profile type

LITITIT

J| Dimensions

-

Profile view 300120+ 100 x 150
bf W bf
— 1 425 150
Lt
h

v
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NOTE:

The profile types Built Up T and Welded T differs in the way web height is given.

For Built-up T, the hy, denotes the actual web height, i.e. excluding thickness of flange:

¥ - |
| i =T i
Profile category Profile type
I r I- T Buit Up T -
1 | Dimensions
Profile view 300 x12.0 + 100 x 15.0 b
bf hw bf t tf
. tf 425 150 12 20
t
hy
OK Cancel

It is recommended to use Built-up T for consistency with common practice.

For Welded T, the height of the profile includes flange thickness:

¥ - |
| i =T i
Profile category Profile type
I r I' T Welded T -
1 | Dimensions
Profile view 315x 100 x 12.0 / 15.0 A
bf h bf t tf
tf 425 150 12 20
h t
OK Cancel

Similar applies for Welded L, however no corresponding Buit-up L is available as a selection.

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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As you go on with selecting of different profiles, the profile library will be updated with a checkmark for
the profile type. After completing the modelling of stiffener, you may see something like this if you open
the profile library and select ‘Japanese L’:

h h w tw b t; Area Z I

Selecticn = Profile type | Dirnensions fmm] | [mm] | [mm] | [mm] | [mm] [cmz] [cmg] [a:rnc]

] Japanese L 150x90x12.0/120 150 138 120 a0 12.0 215 64.1 633

] lapanese L  200x90x9.0/140 200 136 9.0 a0 14.0 29.7 8d.7 1210
lapanese L 250x90x10.0/150 250 235 100 a0 15.0 375 1401 2444
lapansse L 250x90x 1207160 250 234 120 ao 6.0 429 1745 704
] Japanese L 300x90x11.0/16.0 300 284 110 a0 16.0 482 2292 4365
lapanese L 300x90x13.0/17.0 300 283 130 a0 17.0 527 2847 4938
Japanese L 350x100x120/170 350 333 120 100 170 577 337.8 7437
] lapanese L 400x100x 1157160 400 384 115 100 160 611 4161 10284
Japanese L 400x100x13.0 /180 400 332 130 100 180 686 4668 11482
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When method is set to Pick location, stiffener insertion point can be selected by hitting close to the
intersection between an YZ-grid line and the panel:

I
- — R
Fa [ i
3 Fi LS 1
= |
i
I
MNew longitudinal stiffeners - X !
Profile Built Up T425x12.0 + 150 x 2 ~ | ... T
I
Material ‘Frcm defined zones - :
Ol Buckling stiffener :
I
. . . _—
Include girders in numbering ]
1
|
o
I
o
Pick location | Wizard | YZ grid :
I
|
.o
I
Click on the Panel in 2D to add stiffeners one by one. :
Properties can be changed while adding stiffeners. .
Tooltip shows grid line name and LA
distance to previous/next grid :
line |
i
I
i

: 0

1RAL

| ¥=850,-/850
All longitudinals at bottom can be defined by this method.
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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7.5.2Renumbering stiffener IDs

You may renumber IDs of multiple stiffeners in one operation:

Properties -
Layout

Mame

4 Properties

Layout

1234567891011 1213141..@

ltiple stiffeners

e EonsS] Renig el

Enter Start ID and increment. You can enter a negative number for increment.

4 General
Id
Mame

4 Properties
Material
Type
Profile

4 Orientation
Flange orentation

Panel side
[

12345678910111213 14 1.
Long5tiff1 LongStiff2 Long5tiff3 Lo

Start D 12.0 + 150 x 20,
Increment

OK

Cancel

Nauticus Hull, Tutorial CSR Tanker
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Switch web direction, change profile to 400x12/150x20 and First id. no to 26 and continue with
outer shell side:

_hc:,
- —— =
y— = T
7
New longitudinal stiffeners s it - X H
N Profile Built Up T400x 120 + 150 x 2 = | ...
[ 3
Material From defined z-::nnes.\ - i
[ | Buckling stiffener
o i Include girders in numbering
:_H_ [
: 6 Flange: Right : :
Panel side: Back/Inside | __3g___4 i____
Web onentation: Normal I I
= 0
= \ o
First id no. 26
=
Pick location | Wizard | YZ grid
rﬁis T g =
=
I Click on the Panel in 2D to add stiffeners one by one. 5
Properties can be changed while adding stiffeners.
=
4
= =
----- |}_"--___---___--___-- I R T e S R e e I R = = T = [ T e
K5
yzGrid.Z_26
£=2250, -/750

Forget the variations in profile dimensions along side for now, this can be modified later.
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Updated 2024-11-08

49



DNV

—
— O
i [
= & T
B e ===
17 yaGridz_48
yzlana.._ Sk R D 0t
46} 7-20450, 850/14450 New longitudinal stiffeners oo - X
45 ] Profile Built Up T400 %120 + 150x 2 = | ... B
- Material From defined zones -
a3 o [ ] Buckling stiffener
=
Q!E—H—J Include girders in numbering B
41 = Flange: Right
a0 - . ane siFIE: EiEfC-i.-']“SidE
Web onentation: Normal
3d4— B
N
37 [ . First id no. 49
,:sfS—H—n Pick location | Wizard | YZ grid g
3
34 F
33 I
Click on the Panel in 2D to add stiffeners one by one,
Sl Properties can be changed while adding stiffeners.
=
§
4
E
I+ =
29—
28—
27 —
26— iy [ Fy iy 2]
3
I T T 1T L T T T I T T T T T T T/
2 2 20 19 1 1716 15 14 13 1z 11 10°9 & 7 & 5 4 3 7z 1 )

Nauticus Hull, Tutorial CSR Tanker
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7.5.3Inner side

To cover inner side, try out the YZ-grid approach. Ths will define stiffeners at every intersection
between selected segment and YZ-grid line.

Change First id. no to 32 and switch web direction. Turn OFF plate selection.
Set Along to Global Z. Global Z refers to the horizontal lines distributed in the z-direction.

Select the three segments describing inner side in the sequence lower to higher (hold down Ctrl-button
while clicking segment to accumulate the segments into the selection).

- | B F L IL + LI |9 Snapping~ (150 |mm
Tulrn OFF plate/
Eﬂse ection & ) _ - _?
B New longitudinal stiffeners o » X
< Profile Built Up T400 x 12.0 + 150 % 2 = | ..
:5 Ly Material From defined zones -
A4 |:| Buckling stiffener
43 5 Include girders in numbering
Flange: Left i i
4 Panel side: Front/Outside ' '

40+ Web crientation: Norma \

304 Select these

[=
2 L .‘/ three \
=

¥
segments
37 First id no. 22
Pick location | Wizard || YZ grid
35+
L o
> Along Global Z .
33 /
32= This defines which grid lines
y—= (Y or 2Z) to intersect with.
3 . )
30 | Inner bottom & inner side
gg : Insert
2t
— 2
— 1
322212019 | 17716 15 14 1211 10°9 8 7 5 4 3°2 1
Click Insert to define the stiffeers.
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Modify stiffener profile type on inner side and outer shell side. Turn off selection of plates and segments:

- HTE : b

& ¥ |Scantlings

it it

£3| Sr

Select stiffeners on outer shell side and inner side by a rubber-band box, then modify profile:

3D view 2D view

-2751, 16954

&3 v ||Scantlings - [ Rd L IL + [L |© Snapping~ [150 |mm
w‘f———qa
-
4R 48
4k 47
46 146
45 45
“ur 44
43k 43
af A
AQ = =40
39 39
ELE ] 38
ETa ol w 37
EH L
E2R ) LE
334 “
ke » —BuiltUpT
: 350x12/150x20
EL
29
28
T
264 [ [ 3
LT L
—1
I I T 1T 1.0 1T I 1 1 71171771171 T 71T 1T T°T
2222212019 11716 15 14 1212 11 1079 & 7 5 4 3721
Remaining parts of double side:
"i;’________ﬁ)__
48 r— 48
47T — 47
4ED_| \I—D-’lﬁ
el ._N Japanese Angle
350x100x12x17
44 — 44
43 = 43
N B
g ——
411 — 41
40— {40
3 T3
B -—33\ BuiltUp T
350x12/125x20
T e 37

Layout

[

[

Y

[

4

Name

Panel name

Orientation

Flange orientation

Panel side

Web orientation

Web angle to plate [deg]
Calculations

Lock

Properties

Material

Profile

Sniped ends

Connection of stiffeners t
Construction type

Welding, tgap [mm]
4 Aft frame

End connection

Shear connection

Weld leg length, end conne
Weld leg length, shear conr
PSM web orientation

PSM web angle to attached
Fwd frame

[N

End connection

Shear cannection

Weld leg length, end conne
Weld leg length, shear conr
PSM web orientation

PSM web angle to attached

Fatinue

Long5tiff28 LongStiff29 LongSti

Normal

90.0
O
VL-NS

Built Up T 350 x 2.0 + 150 x 20.0
Built Up T 425 % 12.0 + 150 x 20.0
Built Up T 450 x 12.0 + 150 x 20.0
Built Up T730x 12.5 + 210x 15.0
Built Up T 730 x 12.5 + 210 % 26.0
FB 300 x 20.0

Japanese L 250 x 90 x 10.0 / 15.0
Japanese L 250 x 90 x 12.0 / 16.0
Japanese L300 x 90 x 13.0 / 17.0
Japanese L 350 x 100 x 12.0 / 17.0
Japanese L 400 x 100 x 13.0/ 18.0
Get more profiles...

Undefined

Normal

Nauticus Hull, Tutorial CSR Tanker
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7.5.4 Strength deck and stringers

Select strength deck segment.

Define stiffeners on strength deck by YZ-grid approach, this time with Along set to Global Y:

1
AT S B R
12 11 10 2 2 =1 1 o
1 17 16 14 13 a3 1] 1 1
25 2 - — =11 1 1 11
j fay
a4 —Je
[=
47 = =47
g 46 New longitudinal stiffeners
- —
H Profile \ Japanese L400x 100x 13.0/1 - | ..
45 =45 =
a4 — 44 Material ‘From defined zones -
] Buckling stiffener
43— — 43
o = Include girders in numbering
m
" Flange: Right 7
A1 — 41 Panel side: Back/Inzide
Web orientation: Normal
40— =40
3¢ — 39 \ B
B —38
Pick location | Wizard
EFR = 37
4 i Alon_q/v Global Y B o
35 =135
34— =334
234 il F Strength Deck y
2 [ EE Insert
5
30
B (&
29—
28
27
E%—' ) FiY r.3 rLY

Nauticus Hull, Tutorial CSR Tanker
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Complete deck by adding the two longs in double side by Pick location.

Set first id number to 24.

5 4 3 2
17 _10_9 8 T & =
» 21 20 1918 17 16 15 L 1111 1 1 ] ]
484 A
47 DBS_1P ‘
n "r':‘IEIfﬁECI, 5307830 New longitudinal stiffeners -
— e
45 . '_p 45 Profile Japanese L300 x 90 x 13.0/ 'I'."IZI...
a4 v aa Material From defined zones -
: [ ] Buckling stiffener
43 43
M LB Include girders in numbering
1]
Ty % Flange: Right ,
41— : — 41 Panel side; Back/Inside .
: Web orientation: Mormal :
40— T ""i_"
3¢ b 30
. First id no. 24
38 o138
| Pick location | Wizard | YZ grid
3F - =
1] :
| P
35 135 ) ) )
: Click on the Panel in 2D to add stiffeners one by one,
34— R Properties can be changed while adding stiffeners,
B2 L
2+ , 32
LB

}

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Without selecting any panel, you may add stiffener directly by the pick-mode. When a panel is not
selected, the automatic incrementation of stiffener ids may not give desired result so pay attention to
the First id no. value and modify accordingly.

T Plate I[ L.L%'ﬁener (&) Mirror

s+ Cut-out | [ Ti

Add lengitudinal stiffener |

_ Girder [[ Marrmame

Scantlings

Mirror

Similarly, define two stiffeners on each of the stringers:

2 L
New longitudinal stiffeners

41 =41 Profile Japanese L 250 x 90 x 10.0/ 15~ | ..
. W

An E |_b A0 Material From defined zones -
: |:| Buckling stiffener

- -

] I *® Include girders in numbering

28— . —2m Flange: Left ,
: Panel side: Front/QOutside i

i o 37 Web orientation: Normal

3 N

s 35
! Pick location| | Wizard | YZ grid

EXS o ! 4 34

33 o33

3214 e EE Click on the Panel in 2D to add stiffeners one by one.
A Properties can be changed while adding stiffeners.

"""" ¥ f L%LF z\‘ -
1

30 z_!ﬁ\

29 f—i Z=6000, T50/850 E

28 [ I \

Nauticus Hull, Tutorial CSR Tanker
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41

37—t
38—

XN |

35

34—

33—
[

32—

41

3 47

35

38

37

35

34

33

32

Nauticus Hull, Tutorial CSR Tanker
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7.5.5Inner bottom and hopper tank top

For the inner bottom segment, use the YZ-grid approach:

44 1= =44
431 — 43 Mew Iungltudlnal stiffeners oo . W
=
1 Profile Built Up T400x 120 + 150 x 2 ~ ... 5
41— —] 41 Material From defined zones =
40 w40 [ ] Buckling stiffener
Include girders in numbering
3 =39
Flange: Left H
38— R Panel side: Front/Outside
Web orientation: Mormal
3T = 37

21
e T B
35 =35
24 | 2y ick location izarn
33— — 23 Along Glabal Y - o
32— —32
2,1 B
30—~ no panel selected
& (=
20— sert
281
27T
64— = .y = = =
I T T T T I T T 1T T 1
3 22 21 20 19 & 5 4 3 %2 1
17 16 15 14 13 12 11 10
I T I
17216 15 14 13 12 11 1D
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Continue with hopper tank:

44 = — 44
13 — 4z Newlongitudinalstiﬁeners DR L e M
=
5 ] i } Profile Built Up T400x 120 + 150x 2 = |... B
A1 - :1” Material From defined zones =
40 b 40 [ ] Buekling -stfffen?r _
Include girders in numbering
3F— — 30 I
Flange: Left i i
38— —{ 2 Panel side: Front/Outside | __ S| 5____
Web onentation: Mormal : I
=V o o 3T TN
2,1 —
1T \ 7
3 First id no. 26
35 — 35
Pick locati Wizard (Y7 grid
24| 5 ick location - gri
T
33 — 33 Spacing/along 860.0|[mm] |Curve = o
37 | — 22 Count/directior — 5||Forward =
2 1_F Start at Mode
30— Inner bottom & inner side \ /
& (&
29 Insert
28—
27—
= Y riy r.y =
266 1 0
I r rrr ) 1 1 1 1 1 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 7171
3 22 21 "0 19 17216 15 14 1B 12 11 10°9 & 7 & 5 4 3 %2 1
21
30— 0
= 9 (=
29— 8
28 7
27 6
17 16 15 14 13 12 09 8§ 7 6 5 4 3 2 1
265 1].J."lJ.li‘J.ll”‘J.ll‘“‘J.ll‘li1].;;I
r r rr 1) 717 1 1T 17 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T 1T T1T°T°
3 22 21 20 190 17%16 15 14 13 12 11 10°9 8 7 & 5 4 3 =2 1
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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7.5.6 Longitudinal bulkhead

Below inner bottom:

Mew longitudinal stiffeners

Profile Built Up T400x13.0 + 100 x 1{~ | ..

Iaterial From defined zones =

L] Buckling stiffener
Include girders in numbering

Flange: Left
Panel side: Front/Qutside
Web onentation: Mormal

First id nao. | 1 ” Increase =

Pick location [ Wizard | ¥Z grid |

Spacing/along 800.0|[mm] |Curve =
Count/dire¢tior| ——» 2||Forward b 7

Start at Node & 0
LongPlaneBulkhead0d /
Insert Ly

13 12 11 10 9 & 7 6 3 4 3 2 1
| o A D A N A R N A A N A A &
L T T T 1T 1T 1T 1 1T 1T 1 171
12 11 1029 &8 7 & 5 4 3 %2 1 5,
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Lower four stiffeners above inner bottom, spacing 900:

Newlungitudinalsﬁﬁenerg PN e W
Prafile Built Up T400x 130 + 100 x1 = ...
(e
Material From defined zones -
[ | Buckling stiffener
Include girders in numbering
Flange: Left i i b
Panel side: Front/Qutside '
Web orientation: Mormal
First id no. | u ESHIncrease - H
Pick location || Wizard | VZ grid |
Spacing/along 000.0([mm] |Curve ’
(=
Count/directior | — 4| /Forward -
Start at MNode = - 1
— 31
LongPlaneBulkhead (0
— 30
Insert
= 29
— 25
4 13 12 11 10 9 & ¥ & 5 4 3 2 1
| I A A i R A A A A A A A |
— 2
— 1
IL T T T T T T T 1T T T 1T T 71
4 13 12 11 1W0°9 8 7 & 5 4 3 %2 1

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Remaining stiffeners. Spacing 850, Start at Stiffener:

New longitudinal stiffeners st -« X

Profile Built Up T350x12.0 + 150 x 2 = | ...

Material From defined zones -

[ | Buckling stiffener
Include girders in numbering

Flange: Left
Panel side: Front/Qutside
Web orientation: Mormal

I : [

First id no. | R 32 ” Increase -

Pick location || Wizard | VZ grid |

Spacing/along 850.0([mm] |Curve ’
=
Count/directior | ——— 18|/Forward -

Start at Stiffener =
LongPlaneBulkhead (0 .T —1?
Insert '_“30
— 29
— 28
4 13 12 11 w0 9 8§ ¥ & 5 4 3 2 1
| I A A i R A A A A A A A |
— 2
—1
IL T T T T T T T 1T T T 1T T 71
4 13 12 11 10°9 8 7 & 5 4 3 22 1
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Finally, insert the stiffeners at the margin girder:

1
g 5 4 3 2
2 1n_10 9 8 1T 3
o 5y 21 20 19 18 17 18 15 14 113 =] =1 1 1 1 T 1 1 e
—1—1 & 1 1 1| F I
48 — 48 48
47 =47 — 47
Mew lengitudinal stiffeners - X
S — 45 — 45
5 Profile Japanese L300 x 90 x13.0 /17 - |..
45 — 45 H3 a5
Material From defined zones -
44 = — 44 — 44
[] Buckling stiffener
43::_l '_p = Include girders in numbering i
11
T f 1| ] Flange: Left | K42
anel side: Front/Outside i
=) Hilss Web onentation: Nermal g
40— =40 — 40
T Firstid no, 1 71
38 —138 - — 33
B Pick location | Wizard | YZ grid
37— 37 — 37
Spacing/al 800.0 (& E
y JZ " J ; pacing/along [mim] urve v 36
Count/directior 2 ||Forward =
35 =135 — 35
Start at Node E 0
34— 834 — 34
Girder15300
EEN —133 o 33
32 — 32 nsert — 32
2,1 H — 31
30
—q
= 2 7
20— 28 — 20
28 7
27 28 — 28
ir 16 15 14 1% 12 11 10 9 8 7 6 5 4 3 2 1
266 B 1 =1 11> 111 1 11 11
—2
E 3 .
I T T T T I T T T T T 1T I T T T T T T T 1
302 2120 19 5 17%16 15 4 13 12 11 10%9 8 7 & 5 4 3 "2 1

Nauticus Hull, Tutorial CSR Tanker
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7.5.7Verify modelled stiffeners

Layout of longitudinals completed, you may chose to show a color plot of the applied profiles. Note that
the viewing of labels for longitudinal stiffeners is turned off in this picture:

Stiffeners b \, A
Stiffener profile n
Reverse — 11
AII w |Eljl'illll_filz‘llll"llllﬂl
. Built Up T330 % 120 + 125 % 20.0 I i =
of| Built Up T 350 x 12,0 + 150 x 20.0 - - Reset colours and labels
L2 Built Up T400x 120 + 130x 200 ol | Colour plot properties Material
& Built Up T400x 13.0 + 100 x 180 B )
| Built Up T 425 x 120 + 150 x 20.0 - il | Show outline of longitudinal plates Calculation lock
[B Built Up T 450 12.0 + 150 x 200 = i Change background celour Plate thickness
W FB 300 x 200 D" ';' YZ-grid Plate thickness, material
¥ Japanese L 250 x 90 x 10.0 / 15.0 ! I Steel type
o Japanese L300x90x13.0/17.0 = - Side of geometry
i Japanese L350 x 100 x 12.0/17.0 5 " Plate bending effectiveness
. Japanese L 400x 100x 130/180 Chug - Plate shear effectiveness
- Lo Stif'Fen[}pmﬁle
- b Stiffener profile, material
A H3—® Stiffener web angle
Stiffener end connections
| b Stiffener shear connections
| PSM web angle
Dl Stiffener spacing
% i j DQ Stiffener span
b} Stiffener bending span
| Stiffener shear span
| Weld leg length, end connection
| « Wield leg length, shear connection
S 2 IS
:i:

Nauticus Hull, Tutorial CSR Tanker
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7.6 Openings (cut-outs)

Even though the segment defined as non-watertight will ensure proper compartment definition, define
inspection openings in the margin girder and stringers.

o9

09T

117c

T pPlate D[ L stiffener
- Cut-c‘f? T[ Trv. stiffener

| Girdey Add cut-out r &
Scantlings

Opening placement

0.0 mm from node:
0.0 mm from stiffenen
®) Centered on segment

Panel: Panels - Girder1 5300

Segment: 0, between nodes 0 and 1

Insert

Opening breadth 500] [mM)]

1[11!.0] 3 l[l?.l!l] I” l[17J.t}] 1=l [1%.[1] Le

I 1T T 1T [ 1 11

1900 19.0 19.0

1 1T

19.0

=

Nauticus Hull, Tutorial CSR Tanker
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7.7 Transverse stiffener in bilge

s % Plate [ L stiffener
< (Cut-out _Ll—_ Trw. stiffener
_ Girder [ Maini
Scantlings

ﬂﬂ-ﬂ Mirror

T 5
[=#] Reverse mirror

Add transverse stiffener |

TEIFTTO

Specify FB 300x20 and spacing 2125:

Purpose
Profile

Material
Spacing

Web direction

Panel:

New transverse stiffeners

Transverse stiffener -

FB 300 x 20.0 M

—

From defined zones  ~

2125.0([mm]
e T

Insert

Ignore the Insert button, click 1t and 2" point to establish start- and end of stiffener. Pay attention
to the indication at the cursor.

Nauticus Hull, Tutorial CSR Tanker
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7.8 Completed structure

Completed structure, here shown with material color plot:

Scantlings I;'

Material

D Reverse B . d T
Al

B vins B B

o vL-32

Reset colours and labels
Material S

Plate thickness

Plate thickness, material

Steel type

Side of geometry

Stiffener profile

Stiffener profile, material
Stiffener end connections
Stiffener shear connections
Stiffener span

Stiffener bending span

Stiffener shear span

Weld leg length, end connection
Weld leg length, shear connection
Show outline of plates

Change background colour

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08
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7.9 Apply end connection details

Check that the selection of plates and segments is turned off:

Gl ¥ Scantlings - || E B+ EREE o s

For this vessel, longitudinals in double bottom are connected to the floors with a top stiffener. Shear
connection detail is ‘direct with lug’. Select stiffeners and apply end connection and shear connection

details.

Select Double skin as the construction type.

L

n.

Double skin construction

e

hol2 }7/ \

1

{
bl
- ¥
f
- >
vy
Connection of stiffeners to PSM
= Construction type
o Welding, tgap [mm]
— 4 Aft frame \
- End connection \
o Shear connection
- Weld leg length, end connection [mm]
~a Weld leg length, shear connection [mm]
4 Fwd frame \
=
End connection
= \
Shear connection
= Weld leg length, end connection [mm]
e Weld leg length, shear connection [mm)]
L Fatigue
- Stiffener edge to end connection clearance [mm
Unsymmetrical stiffener stress factor, Kn
O o o
1Pl 1111711111111 l'_ Thickness correction factor, f thick
;E Xe aft [mm)]
E =
) £ 0 Eh A & & 2R D B o A 08 SR A o B Xe fwd [mm]
= ) ) ) .3
1 0 Spans
Span

Bending span

Shear span

Double skin

(ID1) TopStiff180x12 -
(DL) Direct with lug

(ID1) TopStiff180x12 -
(DL) Direct with lug

You may inspect the definition of the end-connection by clicking the *..." button. The spans are

recalculated according the rules.

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08

www.dnv.com/software

07



DNV

ST - Inspect, edit or define
Shear connection {DL) Direct with lug T e— shear connection detail.

Weld leg length, end conine

Weld leg length, shear cons

The applied details are shown in the tooltip for each stiffener:

0 _ g 3 I P 6 3 4 n3 2 1
l k [‘llﬂl] 1 | 1 1'.".0] 1 1 L'I 7.0] l
Profile: Built Up T 400 x 12.0 + 150 x 20.0

Material: VL_NS
End connections: (ID1) TopStiff180x12/(1017) Top5tiff180x12

Weld leg length, end con.: -/-
Shear connections: (DL) Direct with lug/[{DL) Direct with lug ]
0 ¢ Weld leg length, shear con.: -/-

1
Insert point: 7650, 2400 {0

The weld leg length for direct and shear connections can be left empty. During calculation of end

connection strength, any values given here are compared with the results from the calculation and status

OK/Not OK is based on this comparison.

Leave the parameters related to fatigue as is. For an explanation of the different parameters, please
refer to CSR BC&OT Pt.1. Ch.9 Sec.3.

4 Fatigue
Stiffener edge to end connection clearance [mm)] 8
Unsymmetrical stiffener stress factor, Kn Rule value
Thickness correction factor, T thick Rule value
e aft [mm] 0
Ke fwd [mm] 0

Spans are calculated according to the applied end connection detail and construction type:

4 Spans
Span 4250
Bending span 4070
Shear span 3825

Span is taken from the cross-section, distance between 1st and and 15t forward.

All spans may be overridden. When modifying Span, the bending span and shear span will use the
override value as basis, unless they also are overridden.
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Spans for individual stiffeners may be modified:

4250
4070
3825 | |
PSM Positions - X
Span Span Span
4250 [mm] 4250 |[mm] 4250 [mm]
[mm] \ [mm] \ [mm]
) i
2. aft 1. aft 1. fwd 2. fwd
#61 #62 #63 #64
Ok Cancel
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7.9.1Verify bending spans

To verify the actual bendig spans, considering applied end connection, you may chose Stiffener
bending span from the context menu. Similar for the span (i.e. the distance between PSMs) and shear
span:

o Boofe fu M e o R LR oW W W OEmE QP W T
[ s] Bhhww w S5 O |
. W3 = 5009 e @ R IO I S W S "
Stiffeners EI S o L i1 i1 191 1] 15V 11 ¥ili11l = 47250
Stiffener bending span [mm] L I | g 11 l_j |
I:l Re 4250 =y = 4250 4250
VErse |
AH 4250 = = 43250 b= 4250
. P e Losh Reset colours and labels |
- - A—__aaEn
i4[l?{] 4350 D:_ :. 4950 Colour plot properties [ Material
.4250 4750 .y = 4250 Show outline of longitudinal plates Caleulation lock
(=3 =] .
4250 =, EHEY = 4250 Change background colour Plate thickness
- =
ﬁé L “'B ¥Z-grid 9 Plate thickness, material
4~
450 =8 o= 4350 Waterlines 3 Steel type
4750 ma w4250 Side of geometry
4250-Fie o loch Plate bending effectiveness
Plate shear effectiveness
4250 - _#m 4250 )
4750 =8 o Eﬁ' 4250 Stiffener profile
=t =t
8 K Stiffener profile, material
e e i Stiffener web angle
e s loch Stiffener end connections
Stiffener shear connections
4250 =8 b= 4750
Fe g PSM web angle
4250 =8 T i 4255!9 - i
= iffener spacing
il Stiff
q iffener span
4230 = 95 Stiffe: bp di
4250 =g " 4 - e Atg; tiffener bending span
A250 =l ﬁ( ¥ b,:L‘:;QE 2 ez 2 22 22 Stiffener shear span
(=] S C 8 Q8 o
4250 =-_ L FIIITIII=RSR Weld leg length, end connection
4250 |:‘1-', = 1 F1 1 11 11 Weld leg length, shear connection
\ g'g 4250 Lo e
 EEENEREEEEEEEEEEEEE N N M
D o o oo D 0 D o O D oD 00 Do 0 D 0 D o
b I S S . 3 3 -t g -+ 3 =+ 3 S -t g - g -t g - g <
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7.10 Compartments and loads

Compartment topology (cells) is defined on-the-fly in a background process as you approach with the

panel definition.

3D view % DRI

|~ '”Compartment *||G|°Vo|

Initially, the compartments does not have any parameters assigned (indicated by the red color).

Parameters have to be defined on the compartments before they can be used in any calculations.

Nauticus Hull, Tutorial CSR Tanker
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In 2D view, select view mode Compartments. Initially, the cells do not have any data that defines them
as a compartment. To assign the compartment concept to a cell, select the cell and chose New from the
context menu.

Comparimerts M| KN & RN [©fsnep @1 AN @ o [150 [mm

New I}

Map
Undo map
Join
Undo join

Delete

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Specify name WB4, hold no 4. The Hold no. is used in FE cargo hold analyses.

Mame: | WE4

Type: | Ballast water tank

Hold No: 4

Bulkhead Aft: |#59

Bulkhead Fwd: |#5&

Bulkhead aft and forward is taken from the Main structural arrangement and the aft- and forward
positions nearest to the current cross-section position is chosen by default. This can be changed from the
drop-down list of available positions.

Repeat for cargo tank, specify name CT4, hold no 4.

Nauticus Hull, Tutorial CSR Tanker
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Positions for aft and forward compartment boundaries can modified from compartment property window:

CT4

4
Bulkhead Aft #50 -
Bulkhead Fwd #66 -
Bulkhead Options. Add/Remove

cT4
#53
266

wea
+ 253
255

You may add positions directly from the compartment property window, alternatively modify the
definition of Main structural arrangement in Ship data.

Mapping

CT4

4 Bulkheads
Bulkhead Aft #59 -
Bulkhead Fwd 266 A

Bulkhead Cpticns Add/Rermave

[,
by
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For a correct rule load application please activate tank WB4 and make a right mouse click on it. Choose
Edit from context menu:

Tanker Tutorial: October 17.nhx - Nauticus Hull

T plate [ L stiffener

nner btm 3.’::. o Btm.girders [ Deck [ Vert.com l.bhd, - Straight Ad

E Top wing : Stringers L bhd. I Hor. corr. |. bhd. ~= Curved = Dummy -+ Cut-out i Trv, stiffener
New
Strength deck Ir tm. side | Girder [[ Mainframe
Outer shel Bottom & side Deck & bulkheads General panel Scantlings
X 3Dview [HAUEN + | Properties - 2 x
4 e SNID 3t %3 v |Compartments - | @ =B |0 | 8 L i Q| Snap: W1 (4] % . 18325 2975  Mapping
# Identification data
We4 =
® Applicable rules
# General ship data 4 Bulkheads
# Frame table Bulkhead Aft #50 A
* Y/Zgrid Bulkhead Fwd  #66 h
# Main structural arrangement
o Ice class Bulkhead Options Add/Remove
4 [ Hull girder loads
# Hull girder loads
4 || Lioraries
* Materials
@ Profiles
# End connections cT4
 Slots and lugs #5309
4 E Section scantlings #66
[ (#55+2125) Section_CT5
[ (#62+2125) Midship
[0 (#69+2125) Section_CT3
= Compartments and loads
%% Analyses
& Resources

Edit L\\, Wea
\ New / #59
£66
—

Unde map

FEwLran

_WordPrescriptiveReport_Baseline loaded successfully.
Baseline.dll

V5_WordShearFlowReport_Baseline loaded

Rulebase assembly DNV
successfully
Task models loade ‘WordShearFlowReport_Baseline.dll

Rulebase aszem ) il Rulebases_CSRH_HGUMimateStrength_Jan2017 loaded successfully.
Task models loa: 5 trength_Jan2017.d

Rulebase assem pRi s CSRHFatigue_Jan 2017 loaded successfully

Task models loaded. C s_CSRHFatigue_Jan 2017.d

E Output | g Script  Results |E| Properties | ResultsTree
Nauticus Hull V20 - 018 DNV GL AS

This will launch the following Edit Compartments and Loads mask where we switch to the Tank data
immediately. The value for the Overpressure due to liquid flow, Pdrop (kN/m2) has to be changed
for this design to 0. See below picture.
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100% -| (#62+2125) Midship

@ 100%

R

3
Comp. category
] Undefined
[ cargo

a

L T T T R AT T I B T T )
44

i [ Ballast
&0 ] Other

[1 Veid

Compartl
Generd data | Tank data | Sloshing dhta  Shear force correction data  Geometry data  All
Edit ———

Top of Ballast water [a\tertprelssu;e

Mew Compartment | air pipe/ exchange by ueﬂ 0 lgul

| name chain pipe flow-through o B'
Delete {mm}) operations L
Join

. WB4P 21834 r
Unda join
CT4 22510
Export
Import
7.10.1 Sloshing data

If no sloshing lengths or breadths are specified, the minimum sloshing pressures are applied.

For cargo tanks, this minimum pressure (20 kN/m2) is likely to be far below the actual sloshing pressure.

To be on the conservative side, specify actual tank length and breadth for the cargo tanks. Minimum
sloshing lengths and breadths can be determined according to CSR BC&OT Pt.1 Ch.4 Sec.6.

Typical sloshing length for waterballast tanks is the distance between webframes. Minimum sloshing

pressure for such double hull construction with internal structures is 12 kN/m2.

Compartment data |L|:|a|:|5 ]

General data  Tank data | Sloshing data | Shear force correction data  Geometry data Al

Edit
Mew Compartment

name
Delete

Jain
WB4P

CT4

Undo join

Export

Import

Filling height
from BL,
sloshing

{mm}
14794

16235

Liquid
density,
sloshing

ft/m3)

1.028
1.02%

Slashing

Transverse
wash
bulkheads

nane

none

Sloshing
breadth
{mm}

Longitudinal
wash
bulkheads
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7.10.2 Shear force correction data (CSR Qil Tankers)

According to CSR BC&OT Pt.1 Ch.5 Sec.1 [3.4], the effective net thickness for longitudinal bulkheads
between cargo tanks shall be corrected for loads from double bottom. To provide sufficient
information for this check, as the floors are not modelled, number of floors between transverse
bulkheads shall to be given. This vessel has 6 floors within cargo tank no 4.

Further, when the hold is not prismatic, bredth at midlength of cargo tanks and volume inboard from
inner side for water ballast tanks shall be given to establish necessary data for shear force correction
calculation. Please refer to the rules for detiled information.

Compartment data lLoadsl

Generaldata Tank data Sloshing data | Shear force correction data

= Breadth Volume
New Cﬂmpﬂrlment Number - at inboard
name of midlength from
e floors of tank inner side
Jain (m) (m3)

Undo join | |wWB4

Export CT4P (@@L )

3.4.3 Shear force correction for a ship with a centreline longitudinal bulkhead

For ships with a centreline longitudinal bulkhead, the shear force correction in way of transverse bulkhead,
805, in kN, is to be obtained from the following formula:

60, = 0.5 K; Fyy

where:
F - Maximum resulting force on the double bottom in a tank, in kN, as defined in [3.4.5].
K, : Correction factor, to be taken equal to:
_aa (g1
K; = D.:l-,_\i—m J -1
n > Number of floors between transverse bulkheads.
T3 - Shear force distribution factor, as defined in Table 7.
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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7.10.3

Loading conditions

In the Loads tab, create standard prescriptive loads and fatigue loads.

We are able to adjust the densities and/or the Pressure Valve Setting. Inspect the prescriptive and
fatigue loading conditions and assigned compartments through clicking the different loading conditions.

Edit Compartrnents and Loads

100%

T (#62+2125) Midship

O

100%

Com partment dat

Prescrlphue Iuads

Floodingaads

Loads

Prescriptive loading conditions

Create standard

Fatigue loads

Condition

Draught

Create new
bt Full load

I _ Partial load
Duplicate Ballast ’Bauast - |65 19.35 |14.19
Delete 1‘‘'~--..._________',,..4-""'
Reset sarting
Compartment loads | Deck loads Loading condition:  Full load
Create standard Filling Pressure

. Compartment Density | height valve

SEEETE name Load type ft+m3) | from BL setting
Edit {mm) {N/m2)
Deleta (il cargo [ 1.025 2215 25

Reset sorting

The activated loading condition shows the linked compartment. Default parameters are provided, howeer
this should of course be inspected and modified according to design if needed.

Inspect the different loading conditions to confirm that all is OK. Close the Compartment and Load tool.
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8 Cross-section analysis

Cross-section analysis is carried out for the currently selected cross-section.

Cross-section properties

8.1 Running analysis
Check that you are currently in scantlings view mode:

3D view Em

=7 ¥ Scantlings [ ™
]
P P
Geometry
Scantlings
Compartments

E R[::? Report | IACS CSR BC&OT

U Show Cross Section Analyses dialog

partments Analvsis Reportina Rules

8.2 Analysis options

Cross Section Analyses

Positions Prescriptive HULS Fatigue

j#sa+2125
]

4 of 4 compartment cells mapped

L1

[]

4 Prescriptive
4 Grouping of stiffeners
Apply grouping principle ]
4 Fatigue
4 Relative displacements

Relative displacements -

Stress factors

Import FE result file

Calculate

Nauticus Hull, Tutorial CSR Tanker
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Select Prescriptive and Fatigue.
For Prescriptive, the following option is available:

Apply grouping princple: Check this for applying the grouping principle for longitidinal stiffeners. This
may have limited benefit for the subject cross-section. Please refer to rules Pt.1 Ch6. Sec.5 [1.1.3].

For fatigue, the following applies for consideration of relative displacement:
Blank: No relative displacements will be considered. Use this option for the current cross-section.

Stress factors: For oil tankers according to CSR BC&OT, the rules allow for use of prescriptive bending
stress factors to account for relative displacements between transverse bulkhead and adjacent web
frames, ref. Pt.1 Ch.9 Sec.4 [4.2.4]. This is available in the program by selecting Stress factors in the
pull-down menu for Relative displacements.

Import FE result file: Relative displacements can be imported from a FE cargo hold model. This will be
used to determine the additional stiffener stress component due to relative displacements between
transverse bulkhead and adjacent web frame.

Press Calculate button. Pay attention to the Messages and Output window as this window may contain
messages relevant for the cros-section analysis. Any errors or problems will be indicated here:

Output > 3 X

tringer6000

<

[\%]

ShearStress count: 1
Writing Metadata

Messages Output Results

Cross-section analysis may be carried out for several positions in the same run, with aggregated
results. This requires that these positions are inside the same compartment configuration as the
modelled cross-section. Se Nauticus Hull User Manual for more information.
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8.3 Results - hull girder strength

When calculation is complete, the summary status of all requirements for plates will be shown.

Sleect the Hull Girder Strength folder to inspect the results applying to hull girder strength:

20 view NN e ——

&2 ~ | Results - | - R D A= (L (2| smapping v (150 |mm 36825, 1442 | [ Save As
4[] (#62+2125) Midship
4 D Hull Girder Strength (#62+2125)

[T Torsional characteristics

Hull Girder Strength Mok

Plates ot OK

D, Freeboard (21.0
Stiffeners recooarc agot ok T TN
Connection of stiffeners to PSM . not OK
Transverse stiffeners . not OK “ il

[T7] Crass section properties

[T7] steel weight summary
D HT steel extent
D HT steel extent auto detect
DVerticaI hull girder bending strength
D Hull girder shear capacity
[T1] Vertical hull girder shear strength
[T Hull girder longitudinal stress
[T Hull girder shear stress
4[] Piates (#62+2125)
DMmlmum thickness
[ Vielding
DBuck\mg
[T1] Slenderness
4 [7] Stiffeners [262+2125)
[T Minimum thickness
m\‘leldlng Zreq
m\‘leldlng tw reg
mBuck\mg
DS\endemess
4 m Connection of stiffeners to PSM (#62+2123)
[ vielding aft frame

Scantlings | 22| &
Scantlings OK

W ok

. not OK _Tsc (15.000m) B

T
it

T
i3

I T 1
I 1T % 1

T

Tear Tre (6:500m)

Tr-£ (5.500m)

iiiix

T ET T FT T IS T eI T T T 1 [ Vielging fd frame
[T Welding aft frame
mWeldmg fwd frame

4 mTransverse stiffeners (#62+2125)
DMmimum thickness

REEUIMEE i D D S D D S S S e i - X m\‘ieldinngeq
[T1] Vielding tw req
[T Buckling
[T slenderness

[7] shear flow (#62+2125)

- Intermediate results

.4

11

llll‘_
f ¥

I 1 1 1 1 1T 1T 1T T 1T T 7T 1T T T 17T
-3 3

3 Strength assessment
Fatigue assessment

Messages (0) Qutput Script | Results DPropenies ResultsTree

Presentation of results from the cross-section analysis is split into three main categories:

e Hull girder strength requirements
e Local requirements
e Intermediate results
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8.4 Results - local requirements

Navigate in the result tree to familiarize with the different results. Results are stored temporarily in

memory.

The detailed results, for instance yield check results, can be found below the Plates folder.

Select Plates | Yielding:

~  ResultsTree

€2 v | Scantlings - B

Plates - Yielding | 2 | &

% compliance

- B
- 120 127% 119%
W -110
>=100 B 5
.>_ 1oz EHR
=90 ——
| BXU iz,
BW:-o 106 %

.'\lc'esuts Iﬁgm i

T
tlocgr 128% 12 %
o
B
e |

Results

4 Panel Plate [  tlocOK)~  tcl

b Quter shell Plate9 No!
P Outer shell Plate10 Yes
b Quter shell Plate11 Yes

Messages Output Results

This will show a color plot of the gross thickness status, based on percent compliance (see Nauticus Hull
User Manual for how to modify the the color ranges).

106 %

mm 35614, 16909 | [ Save As
4[] (#62+2125) Midship

4 D Hull Girder Strength (#62+2125)
D HT steel extent
D Minimum requirements at midship part
DVerti(al hull girder bending strength
D Hull girder shear capacity
D Vertical hull girder shear strength

4 [TT] Plates (#62+2125)
D Minimum thickness
[ vielding

D Buckling
Dslendemess

4 [T stiffeners (#62+2125)
D Minimum thickness
D Yielding Z req
D Yielding tw req
|:| Buckling
DSIenderness
D Fatigue

4 DConnE(t'\cn of stiffeners to PSM (#62+2125)
DY\eId\ng aft frame
DY\eId'\ng fwd frame
DWe\ding aft frame

: : M 5 [ Welding fwd frame
X% Cal’.  ReHl 4 DTransverse stiffeners (#562+2125)
1.000 0800 23 D Minimum thickness
1000 0.800 23 [T Yielding Z req
1.000 0.950 23 D Yielding tw req

n Buckling
D Properties ResultsTree
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Whenever a column has the icon =S you may right-click the column and chose Color plot column:

Value plot c-::lumnll\\5

Advanced table

You may utilize the result grid to plot several parameters and intermediate results for verification of
applied values and intermediate results, for instance the governing load case:

3D view 2D view X -
£2 v |Scantlings « [~ | L | - (D Snap: M1 V] %, s 1150 |mm 7030, -4136

Plates - Yielding | < | &

Load
0ac case BSP_1PBS &
D Reverse — ) @
o=l
[ Jan ;A | S
. BSP 1P BSP_1PBSE_1
BSP_15
. 8k >
BSR_1P BSP_1P— BSR_1P
B Bsr2p aok i
H5M_1 BSP_1F— BSP_1P
0SA_2P = j
W static BSP_1P
=
Static BSP_1P
B B
HM Y BSP_1P
Q
I TR
2] tic [ = & r_a 1 éfahl‘
\ @fﬁ el e
< Q % | 1 . I
C/ B i 9 e - g Value plot cot\%mn
O | 1 | |
= = = =
%] vy 1] 1]
T T T T
Results Advanced table
4w apl bW PW xW cal™® ReHl” loadcasel™: | Designloadset ™ | aw.  Psl pdlv  al
b 17.0 1.000 850 184.8 1.000 0.800 235 Static WEB-3 4,250 184.8 00 C
P 165 1.000 850 1783 1.000 0.800 235 Static WE-3 4,250 176.3 00 C
p 155 1.000 850 1849 1.000 0.950 235 BSP_1P SEA-1 4,250 56.3 1286
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750

o 767
¥ 796
o 300
| EED)
[ EE}

J 835
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v 850
J 351
v 860
J 361
o 375
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o o
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EE! 3o 33 33
32 o3z — 32
S oo g3
301160 /< 5 =30
29 =4 o 28 =20
=5 = 27 g.—gg
i . 26
= %o, N, 177161514 13121110 9 8 7 6 5 4 3 2 1
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'. Ze170]  [17.0] n7.e]  [17.0] 70]  [17.0Fe=2
S g o1
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160 19.0 190 19.0 190 19.0 180
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8.5 Advanced table - show intermediate results

Right-click in any column headers of the result grid and select Advanced table to see detailed
intermediate results.

a4 Panel ™
Strength Deck
Strength Deck
Strength Deck
Strength Deck
Inner bottom & inner side
Inner bottom & inner side
Inner bottom & inner side

Inner bottom & inner side

Plate " tloc OK
Plate3 Yes
Plated Yes
Plate5 Yes
Platet Yes
Plate0 No!
Platel No!
Plate2 Mol
Plate3 Mol

tc

40
4.0
4.0
4.0
4.0
4.0
40
40

tact gri~”
18.0
18.0
18.0
18.0
17.0
17.0
17.0
17.0

tlec gr M
11.0
10.5
10.5
10.5
17.5
17.5
17.5
17.5

8.6 Showing plate results on EPP level

Results for each EPP for a subject plate may be displayed. Chose visibility of EPP by selecting Visible
from the EPP drowdown:

b s Dl

1.000

Color plot column 1.000
1.000

Advanced tabl% 1.000
1.000 850 201.6 1.000
1.000 850 289.3 1.000
1.000 850 201.0 1.000
1.000 850 293.3 1.000

[l
o
‘;\-:

Qe e 2|22

£2 ¥ | |Scantlings E B4 RS [L < Snap: ] \-1-\ o 150 | mm
Visiblep,
Plates - EPPs yield | 2¢ | & & Labels
tlocgr
% compliance
B =120 B
>=110 ]
= ==100 N
==90
B:-2
M-
. Ma results i
RIS i e M e e i e i i
4 Panel & Plate tcl”  tactgrl™ | tlocgrld apl bl P
b _Inner bottom & inner side Plate10 3.0 150 16.0 1.000 850 2107
Inner bottom & inner side Plate11 No! \ 30 14.0 15.0 1.000 850 1798
EPP136 Mol 3.0 14.0 15.0 1.000 850 179.8
r EPP137 No! Plate result row is expanded  [.000 850 169.5
£PP138 Nol showing results for each EPP |, 850 159.2
EPP139 Yes 3.0 14.0 14.0 1.000 850 148.9

Note that plate display is automatically turned Off when EPP display is On. To return to plate selection
and view mode, turn Off EPP display and turn On Plate display and selection.
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8.7

Plotting of shear flow

The shear flow can be plotted. Right-click a column to plot the value, for instance gFz:

2 ven

£3 v Results

- ~ IERIE

0 L | Snapping -

150 | mm
76
qFz gr[N/m] 'y 272019 18 17 16 15 14 13 121110 9 8
— 25 24 . 22 = f&0 [18.0]
|k smmmas [18.0] 18.0] ] 2
1051E-002 45 16,01 | s =d
[u.o 37 El F =
-1.405€-002 = :| ) =
46— "% o
45 - ] e
&g 7+
431 s 2
|
jlz'*'u_ 2 "“
=1 H 12¢ | =
o« I =
40 LS e =
3P 3 E
o =
38 o3 =
a = 2
{7 e 2
LI | o
o =
35 ﬁu & 135 =
[ - =
34 = 2+
B I L
2 Sk =+
& ] =
BN mpiza a2+
3%?[15-0] P =
29[+ ; =
=8 3 =
£ ==
= /’0 3 1 8 7 65 4 3 21
2 <7
= 7o [170] [17.0] [7.0] [17.0] [17.05
= 2
B,
0
3222120 19 17716 15 14 13 1211 1079 g 7 5 4
180 19.0 20 190 190 190 190
R ———
YPos ZPos tnet  gFynet] qFz et qMx net Unit Warping net | tgr gfygr)
Panel Plate | Y005 | £R05 | Tnet | Qynetlr | qLenethy | atixnetfer pl BE 13 | O L
Cuter shell Plate0 00 00 180 -0824£-003 23462E-003  27555-004 000 190 -8.9158-002
Outershell Plated  425.0 00 180 -0.823E003 3270E-003  2.755E-004 228 190 -9.914E-003
Cutershell Plate0 8500 00 180 -9819E-003 3079E-003  3.7556-004 -456 190 -9.910£-003
Cutershell Plated 8500 00 180 -0.814E-003 2901E-003  3.755E-004 -456 190 -9.904E-003
Cuter shell Plated  1,275.0 00 180 -9.807E-003 2708E-003  3.755E-004 685 190 -9.807E-003
Messages (0) Output Script | Results

e MEIEIAEIEIE JEIEIEIEIEI IEIEIC IEIEIEAEIEIEN

e

3421E-003
3.230E-003
3.040E-003
2.855E-003
2.664E-003

S

-7003, -577 ‘E Save As

A
T B
3.773E-004
3.773E-004
3.773E-004
3.773E-004
3.773E-004

4[] (#62+2125) Midship
4 [T Hull Girder Strength (#62+2125)
[T Torsional characteristics
[T7] Cross section properties
[T7] steel weight summary
D HT steel extent
D HT steel extent auto detect
B Vertical hull girder bending strength
D Hull girder shear capacity
E Vertical hull girder shear strength
[I7] Hull girder longitudinal stress
[T Hull girder shear stress
4 [T Plates (#62+2125)
[T Minimum thickness
m Yielding
D Buckling
B Slenderness
4 [T stitfeners (262+2125)
E Minimum thickness
[ vielding 7 req
[ vielding tw req
[T Buckling
D Slenderness
4 mConnactlon of stiffeners to PSM (#62+2125)
m Yielding aft frame
m Yielding fwd frame
IrLl Welding aft frame
IrLl Welding fwd frame
4 [ Transverse stiffeners (#62+2125)
[ Minimum thickness
[ Yielding Z req
D Yielding tw reg
m Buckling
B Slenderness /
[[1] Shear flow (#62+212
4 Intermediate results
I v Strength assessment

Fatigue assessment

[Ed Properties | ResultcTree

8.8 Plotting of pressures and hull girder stresses

You may plot pressures and other results directly on the cross-section.

Example - inspect sea pressure for an EDW:

4
o Strength assess
" Full load
¥ g_hg
# thg
4 TK
oy

SEA
R
4 SLH

Intermediate results

ment

. Sea pressure, Design load sets SEA |
AR

4 Ballast
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Plot of sea pressure for selected full load condition, for instance SEA-1 BSR 2P and design load set SEA:

—
1 F T I I I [2I I I T I & I I %
T i
L —
I L 1T 11
J fas iy O aN | | x'_‘.l | o
Value = 120.7 |~
EPP9
A2 SEA-TFSM_1/~  SEA-TFSM_2~  SEA-1BSR1P~  SEA-1BSR2PI~L  SFA-1RBSR 1S~ SEA
167.0 119.4 182.3 163.9 -op E
167.7 118.2 183.5 166.8 -
168.3 117.0 184.7 169.6 -
168.3 117.0 1847 169.6 e
Profile plot column [%]
| | - /54

Right-click the EDW column and select Profile plot column to see the graphical presentation of the

intermediate result.

Each EDW has two result columns, showing value at start and end of EPP (Elementary Plate Panel, see
CSR BC&OT Pt.1 Ch.3 Sec.7 [2.1.1]). These values are used to for plotting purpose to present the
variation over each EPP.

Note that the EPP number will be diplayed on hovering the pressure profile. The EPP itself is
not selectable.

SEA-1 BSR_2P 4

134.7
136.7
133.7
133.7
130.7

1347
133.7
130.7
130.7
1277

—
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8.9 Reporting

|-n Reptgt IACS C5R BC&OT
B

| Bxp| Generate report I

Reporting Rules

Chose report type Prescriptive report:

Prescriptive report b

Prescriptive report
Shear flow report

Check the desired content of the report and press Generate report:

Cross section analyses reports

Prescriptive report -

[V]#62+2125

Summary All

Model input
D Positions of transverse bulkheads
O Layout of plates and stiffeners
End connections and slots/lugs

Weight summary

Requirements
Include summary plot
Hull girder strength

Structure below local requirements

L& &I

Local requirements
Connection strength
Rule status plots
Compartments and loads
D Loading conditions

Compartments
Current cross-section only

Generate report

Nauticus Hull, Tutorial CSR Tanker
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The report will be stored in the current workspace’s Report folder by default:

L. word Report [ X
T « _03_AllCompleted_2019_08 26 > Report ~ |0  Search Report ey
Organize ~ New folder ==~ e
= OSLL901771 ~ Name Date modified Type Size
_# 3D Objects eportPrescriptive_#62+2125_2018-06-2..  20.06.2018 12:26 Microsoft Word D... 594 KB
I Deskiop eportPrescriptive_#62+2125_2019-10-2..  21.10.2019 12:26 Microsoft Word D... 390 KB
E;] Documents eportPrescriptive_#62+2125_2019-10-2. 21.10.2019 13:37 Microsoft Word D... 390 KB
# Downloads H ReportPrescriptive_#62+2125_2019-10-2..  21.10.2019 15:18 Microsoft Word D... 393 KB
J! Music
&=/ Pictures
i Videos
&4 System (C)
- DATA (D) vlie >
[FIENEln=AlReportPrescriptive #62+2125_2019-10-21_1519.docx “

Save as type: Word Report (docx) (*.docx) ~

» Hide Folders Cancel

Pressing Save wil generate the report and open it in Word.

To access the rport folder at any time, click Explore:

] Report

Exphﬁe

Reporting

8.10 Saving result details to file (.h5)

Results are stored in memory. To write the results for the current cross-section to a HDF5 file (.h5),
select Save As found at the top of the result tree window:

ResultzTree

E Save%s
4 f (#52+2125) Midship

The .h5 file can be viewed with the HDF5 viewer, this can be downloaded free of charge from:

https://support.hdfgroup.org/HDF5/
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8.11 Re-use cross-section in other holds - copy/paste

Contrary to old Nauticus Hull where one cross-section could describe geometry of several compartments
at different longitudinal extension, a cross-section in NH 20 can only describe the geometry of the

compartments at the cross-section position.

For a compartment configuration shown below, three cross-sections need to be defined:

CT5

CT4

CT3

The definition of the sections in CT5 and CT3 can be based on the Midship section defined above.

Return to Section scantlings node in the browse tree, select Copy from the context menu of the Midship

section:

4 [ section scantlings
® (#62+2125) Midshin

A Transverse Bulkl [# Import models...

=% General crossed 7] .
Properties
L 30 mode “ P
= Compartments | 5=] Copy
20 Analyses 2 Delete
4 &= Resources
) Save as.
& [Drawings
-and paste:

4 [ Section scantlinp=
o (262+2125) (W New
FL] Transverse Bulkt
=% General crossec

Import models...

; )
1. 30 mode Import .2dlkx file.
= Compartments{ [ Paste

b Analyses

Ctrl+0
Ctrl+C
Del

Ctrl+V

The property window for the pasted cross-section will appear, change name to Section_CT5 and

position to #55+2125.
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Updated 2024-11-08

www.dnv.com/software

90



Position #:
Section_CTH < #55+2125 >

Intersect 30 model hull definition

Adjacent main structural positions

2.aft:  #54 The positions are a
1. aft: #35 selected based on the
1 fwd: £56 available main Update
structural positions
2.fwd:  #37 P Add position
Span of longitudinals: 42500/ [mm]
Standard spacing between trv, stiffeners: 200.0| [mm]

Within cylindrical part of the ship

Ol Cancel

Repeat for cross-section inside CT3, giving name Section_CT3 position #69+2125.

When the cross-sections are established, compartments shall be created using the same procedure as
described for the Midship section in the previous chapter. Please check the result with the following
picture.

Compartments and loads X -
100% - (#55+2125) Section_CT5 - 100% -
3
Comp. category
[ Undefined
— Cargo
O e 7 P
0 44 52 59 &6 73 [ Other
[ Void

Compartment data | Loads |

General data | Tank data Sloshing data Shear force correction data  Geometry data Al

Edit )
G G G Testing
New Compartment Compartment Sid Vessel THanlzf Length | Volume | distance | distance | distance Heat;del hlo_a?ln
Delete name type c area DSI) {mm) m3) from AP from CL from BL Ca?? i eégst '
. ° mm) mm) {mm) ertan
Join {mm})
Undo join b |We4 Ballast water tank ~ |PSand SB | Cargo area - |4 29750 | 30621 (116025 15315 6142
Export CT4 0il cargo tank * |PSand SE | Cargo area v |4 29750 | 10678.3 |116025  |9261 12179 [l
L0 WB3P Ballast water tank - |PSand SB | Cargo area -3 25750 (30621 |145775 [15315  |6142
CT3P Qil cargo tank + |P5and SE |Cargo area |3 25750 | 106783 | 145775 5261 12175 -
WESP Ballast water tank + |PSand SE |Cargo area |5 29750 | 30621 | 86275 15315 6142
CT5P Gil cargo tank ~ |PSand SB | Cargo area - |5 29750 | 10678.3 |BB275 5261 12175 r
4 »
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8.12 Analysis in way of transverse bulkheads

Separate cross-section analyses in way of transverse bulkheads are needed

e to assess reduction in effective thickness for longitudinal bulkhead plating due to loads from
stringers (Shear strength assessment, Pt.1 Ch.5 Sec.1 [3.5])

e to address relative displacement of stiffeners in way of transverse bulkheads (Fatigue, Pt.1 Ch.9

Sec.4 [4.2])
Figure 8 : Region for stringer correction, t;, for ships with 3 stringers
T i ; ; | a
IR I
I A
: : : : : Eo
I I
L e
i 7 | 1
L osh, 7 // / | H
A i, |
Lad 1 I I [ 1 )
1 I I I 1 )
(R S R T N A
' 7 ; I S H
‘ i 0.5h, / ////// ) i H (
Figure 4 : Definition of the relative (¢ ple of the side i | | J} & ! i ‘
1 I I I 1 )
! 3 Skt 3 ! :
i 7 i H
| 7 W | i
: % : ;
/ ! I I I I 1
o : i i i ! :
MR ' S A S A
| 2. | 1
I " 1 ! 1st frame Transverse  1stframe  2nd frame
Transverse Transverse aft bulkhead forward forward

T.BHD

Copy/paste Midship section to a location somewhere between first frame aft and forst frame forward of
bulkhead at #59:

8 B Section scantlings

[T (#55+2125) Section_CT5

[ (#58+2125) Midship 1st aft of bhd
[0 (#£59+2125) Midship 1st fwd of bhd
0 (#62+2125) Midship

0 (#69+2125) Section_CT3

Check compartment view and map compartments if needed. End connections needs to be set according
to the arrangement, it may look look like this:

D 2
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Position aft of transverse bulkhead:

4 Connection of stiffeners to PSM

PSM positions

Construction type Double skin N
Welding, tgap [mm] 2.0
4 Aft frame
End connection (ID32) EC32 T .
Shear connection (DL) Direct with lug R

Weld leg length, end connection [mm]

Weld leg length, shear connection [mm]

4 Fwd frame /

End connection (ID1) TopStiff180x12 M-
Shear connection (DL) Diirect with lug T .
Weld leg length, end cannection [mm]

Weld leg length, shear connection [mm]

Position forward of transverse bulkhead:

4 Connection of stiffeners to PSM

PSM positicns

Construction type Double skin v
Welding, tgap [mm] 2.0
4 Aft frame /
End connecticn (ID1) Top5tiff180x12 A
Shear connection (DL) Direct with lug T .

Weld leg length, end connecticn [mm]

Weld leg length, shear connection [mm]

4 Fwd frame /
End connection (ID32) EC32 A

Shear connection (DL) Direct with lug T .
Weld leg length, end connecticn [mm]

Weld leg length, shear connection [mm]

When running analyses, specify Stress factors for a simplified approach to relative displacements:

Cross Section Analyses

Position Prescriptive ULS Fatigue
#59+2125 mm O
4 Fatigue
4 Relative displacements
Relative displacements Stress factors v
Calculate
\

Stringer corrections will be applied without need for any further interaction if stringer information is
specified for the bulkhead in Main structural arrangement.
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9 Deckhouse and superstructure

The rule section Pt.1 Ch.11 Sec.1 SUPERSTRUCTURES, DECKHOUSES AND COMPANIONWAYS is in
general not incorporated in the cross-secton analysis for CSR and therefore shall not be modelled.
Superstructure where superstructure side is part of side and superstructure top attached to this structure

may be calculated.

For calculation of mentioned structure, please refer to the spreadsheet Deckhouse and

superstructure:

Tools

te Copy Paste Mew

View
45 ) o X +
miport Mew Rudder
Analysis

Browse
4 g Ship dafa
® |dentification ¢
* Applicable rule
¢ General ship d
# Frame table
* Y/7 grid
® Main structura
® |ce class
#® Tug contact z
4 [ Hull girder loads
# Hull girder loa
I (=] Libraries
r E Section scantlings
(#55+2125) 5¢
(#58) TANK
[#58) TAMK1
® [#59+2125) b
(#65) HOPPER
(#65) HOPPER
(#69+21.25) 5¢
(#81) cs81
(#88+400) #34
(#88+400) Frail
-l E Transverse Bulkhes
J+ 30 model
= Compartments and

.

B EE] 4 5 R e ) R e e ) e e

3D Beam element analysis

Continwous beam

Simgle Cantilever Beam

Slamming pressure

Bow impact pressure

Connection area

Deckhouse and superstructure
Effective breadth

Buckling of struts, pillars and cross ties
Requirements to primarny support memb
Welding requirements

Baltic lce class requirements

Profile properties

Rule Calculator

Buckling of stiffened plates

FE fatigue tool

Rudder

General Cross sections

PULS - Advanced Viewer

[ ] Al rule sets

oads

W e E
Explore e Bxplore New
Mame _tl'ng Drawing check
3D-Beam
Ceontbeam

Cantilever Baam
CSRH_BottomSlammingPressun
CSRH_BowlmpactPressures
C5RH_ConnectionArea
C5RH_DeckHouses
CSRH_EffEreadth
CSRH_PillarBuckling
CSRH_PriSuphlemb
CSRH_Welding

DM _lceclass

ProfProp

RuleCalculator
PanelBuckling

FEFatigue

Rudder

K-sect

Puls

OK Cancel
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10 Use of drawings

While modelling a cross-section, you may benefit from displaying a drawing in the background,
representing the X-location at which the cross-section is defined. This is particularly useful when working
in the non-prismatic area of the vessel.

The background drawing is typically a screenshot from a full drawing and is stored as a .jpg or .png
image file. You can either create this image file independent of NH, or you can utilize Screen clipping:

Open the file Tutorial_DrawingSketch.pdf in Acrobat Reader (or whatever you chose).

Go to Resources | Drawings, select Screen clipping:

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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To calibrate the drawing for use, you will need to specify the position (X-position for transverse drawings)
and two points with known coordinates.

Move the circle numbered ‘1’ down to CL/BL.
Move the circle numbered ‘2’ to the intersection between inner side and upper stringer.

Specify coordinates as shown, X-position #88 (note the # which is necessary):

¥ Mauticus Image Mapping

File Edit Image

201px =| 13245 mm
301px = (15350

Image:
Width: 685px
Height: 809px

':;\ Mouse:
‘ \, ¥: 18541 mm

Z: 3633 mm

| Cancel |

Press OK, to store the drawing and the calibration.
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10.1 Example of use of background drawing

As an example of how to use, create a new cross-section at #88:

Mew cross section

Mame: Position #:

Fraa I 238

[ ] Intersect imported hull definition

Adjacent main structural positions

2.aftt #88 2159 m Li ]
1. aft: =87 22015 m

1. fwd:  none Om

2. fwd:  none Om Add position

Span of longitudinals: -220150.0|[mrm]
Standard spacing between trv. stiffeners: [mirn]

Ok Cancel

You will need to add structural positions aft and forward of this position.

Add webframe at #90 and #93:

Awailable transverse bulkheads

4 Pos (#) Webframe Bulkhead

276 O [+]

#77 ]

£78 L]

#79 ]

£80 ]

#81 O]

#82 ]

£83 L]

#84 ]
£85 ] —

#Bﬁ V] L]

]

( V] O
\y— B
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Positions are updated and default stiffener span is calculated:

Mew cross section

Mame: Position #:
Fra I 288

[ ] Intersact imparted hull definition

Adjacent main structural positions

2. aft: #05 2159 m o
1
1. fwd:  #90

WE@ Add position

Span of longitudinals: ~ 2550.0|[mm

Standard spacing between trv, stiffeners: [mm]

Ok Cancel

~

Give default spacing between transverse stiffeners.
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Cross-section view is initially empty. Select the drawing from the drop-down list in the upper left corner
of the 2d viewer.

To show the YZ-grid, refresh 2D viewer by switching to Midship section and back again.

Double-click in the drawing area to zoom out.

T il i | Snap: \ o 130 mm 23505, 24818

Change background cclor
Drawing transparency ]

Right-click in the window to modify transparency.
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Create outer shell while having the background visible:

: Straight Inner btm Inner bir
] An}’ﬁpe Inner side Top M
(ross

section “TE19) Creates outer shell of any shape
Mew Outer srem pottom &

Click out the shape to define outer shell panel. Background drawing is just a bitmap and does not

support snapping.

Normally, you will adjust the nodes after the panel is completed - do not bother with getting a perfect

location of the nodes at this stage.

You may hold Ctrl-key down to prevent from snapping to the grid, ot turn off snapping to grid.

yzond.Z_26
£=2230, 750
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Segment shape may be adjusted:

% 4 Calculations
Bending efficiency [%s]
Shear efficiency [%]

4 Geometry

' Modes

> Segments

Lo
Position 3
Girder 3

Watertight (All segments)
___________________________________________________________________________________________________________________________________________________________ Mon h‘.l'a‘tertight Al segments]

Shape (All segments)

Create new panel from selected segments

X Delete segments Radius

Nodes can be dragged, segments can be split and node coordinates can be inspected and modified for
more accuracy.

L e

4 Calculations

Bending efficiency [%] 100
Shear efficiency [%] 100
4 Geometry
4 NModes T items
[0] (0 mm, 0 mm) -
[1] (8200 mm, -27 mm) -
[2] (13600 mm, 2438 mrm) -
[3] (15481 mm, 5000 mm) -
S A [4] (15703 mm, 10250 mm) -
[5] (15735 mm, 15350 mm) -
(8] (17761 mm, 21560 mm) -
[* Segments 6 items
Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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When creating panel by general tools, you will need to make sure that the position codes are correctly
set. Inspect all segments and set relevant position code:

s

Cuter Shell

(Frame #&7)

Bending/shear e
Length=8500
MNode 0: y=0,z=0
MNode 1: y=8500,z=-26

iciency: 100%,/100%

To insert nodes for more control of shapesm use Split at Y or Split at 2

Position 3
Girder 3
Watertight
Shape 4
Split 4 Split at midpoint |

Split at panel 3 Splitaty
Add segments to panel Split{}Z

Create new panel from selected segments

¥

Delete segment

t  Add plate

Add cut-out

Add transverse stiffener

Add longitudinal stiffener

FE i

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software
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Enter position:

At 700
OK

Cancel

By dragging, adjust position of new node to fit the drawing:

h S
2
Hode 2y = 1120922011 %07
1
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10.2 Use of drawings together with Rule Calculator

Nauticus Hull offers the option for prescriptive yielding and buckling check of structure not incorporated
in a cross-section. This is done in the tool Rule Calculator.

The rule check is carried out on EPP level, i.e. the EPPs need to be defined in the Rule Calculator.

flementary Plate Panel (EPP):
Id text

X - position, EPP [Frame No.]
Y - position, EPP [mm)]

Z - position, EPP [mm)]

Length of EPP, a [mm]
Breadth of EPP, b [mm]
“ompartments and Loads:
Compartment 1, stiffener side
Compartment 2, adjacent side
Load scenario
*anel definition:

Structural member (level 1)
Sub-member (level 2)
Collision bulkhead

Effective hull girder structure
Stiffening arrangement

Panel angle to horizontal plane [deg]

nput Plate:

Gross plate thk, as-built, tact [mm]
Select steel type (standard, stainless)
Yield strength plate, Rgn [N/mm2]

nput Stiffener:
Select stiffener profile

Yield strength stiffener, R gi [N/mm 2]
Angle between stiffener web and plate

Stiffener spacing, s [mm]

Eff. stiffener span, bend, [ bdg [mm]

Eff. stiffener span, shear, [ shr [mm)]

LBH 19000 BHD59
#61 #59
19000 5000
14000 4000
2400 3000
800 800
WB4 v CT4P -
CT4p v CTSP -
-All- « | -All- b
Inner side v Transverse WT bulkhe... ~
A e B o e "
[v]

Longitudinal v Vertical on transverse st ~
90 90
10 10
Standard v Standard v
235 ~ 235 ~

WeldedAngle 450 x 120 x 1" WeldedTbar 315x 100 x 12

235 v 235

a0 90

800 800

2400 3000
2400

Before calculating, ensure that the cross-section properties are described along the vessel in Hull girder

properties, see further below.
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Results (yield) Plate:
Information
Design pressure for plate, P [kN/m 2]
Design case giving max treq

Gross req. plate thk, t yield_gr [mm]

Gross required minimum thickness, t min_gr [mm]

Rule status

Results (yield) Stiffener:
Information
Design press. for stiffener, P [kN/m 2]
Dimensioning design case, Zyield_net
Net off. section modulus, Z yield_net_off [cm 3]
Net req. section modulus, Z yield_net [cm 3]
Gross req. web thi shear, t w_gr [mm]
Dimensioning design case, t w_gr [mm]
Gross req. min web thk, t min_gr [mm]
Gross req. min flange thk, t min_gr [mm]
Rule status

Results (buckling) Plate:
Dimensioning design case, n rel_plate [-]
Highest utilization factor, n rel_plate [-]
Gross req. plate buckling thk, t bucki_gr [mm]
Gross req. plate slend thk, t slend_gr [mm]
Rule status

Results (buckling) Stiffener:
Dimensioning design case, n rel_stiffener [-]
Gross web slend thk, t w_siend_gr [mm]
Gross flange slend thk, t { siend_gr [mm]
Gross flange breadth, by [mm]
Stiffener bucl cap, N rel_stiffener [-]
Rule status

Longitudinal WT Transverse WT

structure 0 structure
ExtremeSea_SD,Partial lo... ExtremeSea_SD,Full load...
13.88 16.00
12.14 11.64

MNOT OK MNOT OK
165.30 24%9.11
ExtremeSea_SD,Partial lo... ExtremeSea_SD,Full load...
1360.01 586.52
324.44 848.04
5.84 13.13
ExtremeSea_SD,Partial lo... ExtremeSea_SD,Full load...
9.98 9.48
9.98 9.48

0K MNOT OK

ExtremeSea_SD,Full load...
0.77
8.20
11.00 8.90
NOT OK oK

ExtremeSea_SD,Full load... ExtremeSea_SD,Partial lo...

8.71 6.53
12.40 6.56
107.00 75.63
0.55 0.11

oK 0K

This model will not hold sufficient information (stresses) to carry out a full buckling check.

For a full buckling analysis, a FE analysis will be required and is supported in the FE part of the Nauticus

Hull package.

To ease the definition of the EPPs, background drawings may be utilized for this purpose as shown below.
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Open the .pdf file Tutorial_DrawingSketch.pdf and view the page where a transverse bulkhead is
defined. Start Screen clipping and draw a box around the bulkhead, include the dimensions.

Position and calibrate the drawing in the vessel’s coordinate system:

L_ﬂ Nauticus Image Mapping - O X
File Edit Image
I Mapping properties:
21500 19000 - -
varka 1" TG ] Drawing:
{ | i =~ i i i i i i i i i . Plane: | X: Section =
i | ! b . | Pos: | #66
,,8_( | JaoaH | E E : rMarkT )
[14]
= | j i o 821px 4|0 mm
_j | Z: 785px 4|0 |mm
|-- ) - ~
— . | | Mark2
é T aaan | i i 8 Y:  86px 4(21500m
- Lo 2 Z: 68px 421000 m
E — ] | | E \ A
| g 'S n'
.1'.. . e Image:
. 2 Width: 923px
o | Height: 851px
% 15.0 AH ! ! Mouse:
@ | ¥: 12001 mm
e B Z: 22827 mm
EEET S S R amdmm - - -
IR AR
I N |
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The Drawing Check plug-in need to be activated.

Select the Analysis folder in the workspace:

(=> Compartments and loads

«

@ Rule calculation tools
4 &= Resources

...and press New

fod

New Mew rule check analyses group

Drawing check
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Draw the squares representing the EPPs:

DNV

X

7 Right click to exit draw mode.

ingemen
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. Activate/deactivate draw EPP mode.

8wl Click and drag to make diagonal of EPP.
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The coordinates of the corners will not be accurate at this stage. Corrections are done in Rule Calculator
in the next steps.

Right-click and select Open Rule Calculator.
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Initial dimensions and positions of the EPPs, as a result of the click-positions in the drawing. They need
to be adjusted and shall be according to this:

B Calculate all B Calculate current Show rows: Stiffener position |:| tc |:| fhdg L

Elementary Plate Panel (EPP):

Id text EPP1 EPP2
X - position, EPP [Frame No.] #66 #66
Y - position, EPP [mm] 15300 14350
Z - position, EPP [mm] 0 2400
Y - position for stiffener [mm] 15300 14350
Z - position for stiffener [mm] 0 2400
Length of EPP, a [mm] 2400 3600
Breadth of EPP, b [mm] 930 850
Compartments and Loads:
Compartment 1, stiffener side WE3 v I CT3P v
Compartment 2, adjacent side WB4 ~J CT4P =
Load scenario -All- v | -All- ¥
Specify the remaining properties:
Panel definition:
Structural member (level 1) Transverse WT bulkhead ~ Transverse WT bulkhead
Sub-member (level 2) Cmmmmm E: W R E: w
Collision bulkhead [ ] [ ]
Effective hull girder structure [ [
Stiffening arrangement Vertical on transverse st~ Vertical on transverse sti
Panel angle to horizontal plane [deg] 50 50
Input Plate:
Gross plate thk, as-built, tzq [mm] 16,5 16,5
Plate material VL-32 v VL-32 b
Input Stiffener:
Select stiffener profile FlatBar 200 x 15 BuiltUpThar 550 x 150 11 x
Stiffener material WL-M5 = VL-MNS -
Angle between stiffener web and plate 80 80
Stiffener spacing, s [mm] 430 250
Eff. stiffener span, bend, { pag [mm] 2400 3600
Eff. stiffener span, shear, { znr [Mim] 2400 3600

BuiltUpTbar 550 150 x Tfx
VL-NS J

‘ BuiltUpTbar 550 x 150 % 11 x 15

Note that the EPP and it’s stiffener - if assigned - need to be fully located within a compartment.
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Pressing Calculate all will perform the calculations and present the results for plate and stiffener:

Results (yield) Plate:
Information
Design pressure for plate, P [kiN/m 2]
Design case giving max treq
Gross req. plate thk, t yield_gr [mm]
Gross required minimum thickness, t min_gr [mm]
Rule status

Results (yield) Stiffener:
Information
Design press. for stiffener, P [kN/m 2]
Dimensioning design case, Zyield_net
Net off. section modulus, Z yield_net_off [cm 3]
Net req. section modulus, 7 yield_net [cm 3]
Gross req. web thk. shear, t y_gr [mm]
Dimensioning design case, t w_gr [mm]
Gross req. min web thk, t min_gr [mm]
Gross req. min flange thk, t min_gr [mm]

Rule status

Results (buckling) Plate:
Dimensioning design case, N rel_plate [-]
Highest utilization factor, n re|_plate [-]
Gross req. plate buckling thk, t puckl_gr [mm]
Gross req. plate slend thk, t slend_gr [mm]
Rule status

Results (buckling) Stiffener:
Dimensioning design case, 1 rel_stiffener [-]
Gross web slend thk, tw_slend_gr [mm]
Gross flange slend thk, t £ slend_gr [mm]
Gross flange breadth, bf [mm]
Stiffener bucl cap, n rel_stiffener [-]

Rule status

245.15 299.89
Harbour_S,Ballast,Static  ExtremeSea_SD,Full load...
17.49 15.60
12.14 11.64

NOT OK oK
-233.08 276.43
Harbour_5,Ballast,Static  Extreme5ea_5D,Full load...
157.71 2114.35
528.50 1074.14
15.51 8.69
Harbour_5,Ballast,Static  Extreme5ea_5D,Full load...
9.98 9.48
9.48

NOT OK oK
11.61 10.37

oK oK

ExtremeSea_SD,Ballast,O... ExtremeSea_SD,Full load...

13.53 11.03
9.62
138.13
93.28 0.06
NOT OK oK

Note that for transverse structure, the buckling results covers the slenderness requirements only.

Nauticus Hull, Tutorial CSR Tanker
Updated 2024-11-08

www.dnv.com/software

el 11



DNV

When saving and exiting the Rule Calculator, drawing is updated with indications on the status of the

EPPs:
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11 Rule calculator - hull girder properties

When using Rule Calculator, cross-section properties are taken from the data specified in Hull girder
properties. This is used to estimate hull girder stresses and define other parameters not available in the
Rule Calculator interface, like the breadth at waterline used to calculate dynamic sea pressure.

The Hull girder properties can be taken from the cross-section analysis results and entered manually or

DNV

retrieved from already calculated cross-sections.

File Help

Hull girderjgroperties l Description:

IMPORTAMT: Please validate hull girder property curves as they directly affect calulated results,

l\i/l Redefine from cross sections | || Redefine from midship data |

‘ B Calculate all | ‘ P Calculate current Show rows: [ | Stiffener position [ | tc
MName Unit Symbol AP 0iL  02L 03L 0.5L 0.7L 0.8L
Meutral axis m Zn 026 [9.26 (026 |0.26 9.26 0.26 9.26
Moment of inertia about vertical neutral axis m* |lzn50 571.77|571.77 |857.66| 1143.54| 1143.54| 1143.54| 857.66
Moment of inertia about horizontal neutral axis  |m* |ly n50 180.37|180.37| 270.55|360.73 |360.73 |360.73 |270.55
Breadth at WL m |Bx 215 (387 387
Inner Bottom Height m |[IBh 24 2.4 24
Section modulus, bottom m* |Z B-n50 948 |19.48 20.22
Section modulus, strength deck m® |ZD-n50 |15.36 |15.36 23.04
Section modulus, top deck m* |Z Top-n50|1536 |15.36 23.04
Minimum moment of inertia about horizontal axis| m* yR. 114.48(114.48 171.72 (1
Minimum net section modulus m* |ZR 1645 [1645 24.67
Name: Zn z ly IBh  Bx
[] (#62+2125) Midship 926 1143.54 36073 24 43
AP o o2 o3

The cross-section properties are derived from the minimum hull girder requirements between AP and FP.

The cross-section properties may be editied and new longitudinal positions can be inserted.

See Rule Calculator user manual for more information.
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12 Hull form geometry

A surface geometry model describing the hull form can be utilised to simplify the following tasks:
Modelling outer shell geometry

Create outer shell for a cross-section by making a transverse intersection of the hull form at a given X-
position.

Determination of chord length for stiffeners

During cross-section analysis, program will use the hull form to determine the actual chord length of
longitudinals outside parallel area, i.e. typically in fore- and aft ship.

Bow impact rule check

Determination of flare angle and waterline angle for calculation of bow impact pressure. Angles are
automatically determined during cross-section analysis.

Ice, including Polar class rule check

Determination of ice regions and angles for ice load calculations performed in the cross-section analysis.

12.1 Import hull hull form geometry

Typically a hull form definition from NAPA will be used. This file contain NAPA commands describing the
curves and positions which the surfaces are based on.

Go to Resources | Import geometry, import the hull form available in the course folder:

“ ome o015 view

Import Screen  Calibrate

file clipping
Edit Drawing

¥ Open X

« v A > Tutorial v O Search Tutorial 2

Organize * MNew folder == » [TH 0
~ Mame Date modified Type Size

Qf' Tutorial_Hullform. bt 24.10.2017 10:18 TXT File 1KE
v £ >

File name: | Tutorial_Hullform.bdt v| Napa script(*.tx) ~

Nauticus Hull, Tutorial CSR Tanker www.dnv.com/software

Updated 2024-11-08

el 14



DNV

For more information regarding use of the 3D model other than shown below, please refer to Nauticus

Hull 3D geometry modelling document.

Create a new cross-section at position #88+400, define outer shell by intersecting the hull form:

Mew cross section

Frame 88+400 from hull form
Intersect 3D model/hull definition

Adjacent™gn structural positions

2. aft: #86
1. aft: #87
1. fwd:  #90
2. fwd: #93

Span of longitudinals:

[ ] Within cylindrical part of the ship

MName: Position #:

Standard spacing between trv. stiffeners:

#88+400

Add position

2550.0 | [mm]
800.0|[mm]

Ok Cancel
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|

I
R
' HULL (Frame #87)

Position: Side

Bending/shear efficiency: 100%/100%
Length=4502

MNode 3: y = 16069.84, z = 11000
MNode 4: y = 16066.52, z = 15500

Inspect and modify the segment position codes as needed. In partular the bilge/bottom area may need
adjustments due to the curvarture.

Strength deck can be inserted by wizard:

Tools View

& E
e Cross

section :L\@

New | Ou.. | Bottom & si. | Deck 8.

Strength deck e 2D
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Mew Panel - Outer Shell Strength Deck n
Panel name: Strength deck

| Deck camber, hc: 1150

| Y camber knuckle, yc: )

Mote: If no deck camber knuckle, set
its value to 0.

0K Cancel

—
o
e iy
——

Strength deck (Frame #87)

Position: Strength deck
Bending/shear efficiency: 100%/100%
Length=17522

Node O:y =0,z = 22150

Node 1:y = 17497.08, z = 21214.11
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Delete reduntant nodes and add panels, set proper position codes:
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ABouTt DNV

DNV is an independent assurance and risk management provider, operating in more than 100 countries,
with the purpose of safeguarding life, property, and the environment. As a trusted voice for many of the
world’s most successful organizations, we help seize opportunities and tackle the risks arising from
global transformations. We use our broad experience and deep expertise to advance safety and
sustainable performance, set industry standards, and inspire and invent solutions.
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