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Content of this presentation
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Main topic Keywords Duration Target customer

DNV’s Calculation tools 

for ships

3D approval, OCX, NH Prescriptive package, NH Finite Element package, price 

policy, digital sales, training and support, NH + GeniE for container ships

30 minutes High level introduction to 

managers and engineers

Nauticus Hull 

Prescriptive

GUI, 3D geometry engine, Re-use data, Section Scantlings, Transverse 

bulkheads, 3D model, export to GeniE, Rule calc. tools, 3D Beam

25 minutes Introduction to managers and 

engineers

Nauticus Hull Finite 

Element

GUI, Concept modelling, Ship configuration, all Rule sets covered, efficient tool 

for CV, *.bdf import

15 minutes Introduction to managers and 

engineers

Container ship cargo 

hold model

Modelling, load templates, analysis, Rule checks, design iterations, report 15 minutes Container ship designers

Gas fuelled container 

ship with type-B tank

Temperature loads, load templates, friction in vertical supports, clearances in 

supports, sub-models, FE assessments

15 minutes Container ship designers

Container ship global 

model

ShipLoad interface, Rule checks 5 minutes Mainly internal

FE Rule checks for CSR 

BC&OT

Yield screening, fine mesh yield check, fatigue screening, automatic mesh 

refinement, FE Fatigue assessments

15 minutes Designers also focusing on 

CSR vessels

Modelling features in 

GeniE

Dual assembly, slot/lug and hole concepts, plate seam concept, non-prismatic 

outer shell, sets, clipping planes, verification tools

15 minutes Engineers with high FE 

knowledge

Meshing in GeniE Conditional re-meshing, Mesher optimised for ships, idealise model 

inaccuracies, feature edges, mesh properties, mesh editing tools

10 minutes Engineers with high FE 

knowledge
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DNV’s Calculation tools for ships

DNV – the leading provider of classification calculation tools

Nauticus Hull – in the middle of the design process

Re-use of the full design model - OCX import

Intersect OCX imported 3D model for analysis

Nauticus Hull Prescriptive package

Nauticus Hull Finite Element package

Price policy

Digital sales of Nauticus Hull

Training and support easily available

Nauticus Hull and Sesam GeniE for Container ships

3
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Digitalization – a game changer for all industries

4

big data

sensors

computing power

robotics

connectivitycloud

blockchain

digital twin
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…digital shift in ship design

5

Re-use of models, better collaboration, fast iterations, optimized design

FE analysis 
trend towards more direct calculations and global FE analysis

3D models in early design
CAD models are replacing technical drawings and documentation 

Computational capabilities and data storage
enables more advanced modelling and simulation tools and for design and optimisation

Scientific based rule formulations

enhanced framework to optimize the design and develop new concepts
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Can we replace 2D drawings with a 3D model as 
design documentation?

6

6
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Model based approval – a design centric work process

7

Benefits:

• Allowing Designers and 

Class to engage in a fully 

digital work process

▪ Enable early involvement 

of Class in the design 

process

▪ Saving customer’s time by 

reducing the need for 2D 

class drawings/documents

▪ Re-use CAD models for

prescriptive and FE 

calculations

Standard

Exchange 

format
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Three steps are required to succeed to replace 2D 
drawings

8

3D model as design verification

1

A Standard 

Exchange 

format

2

Re-use 3D model 

for calculations

3

Efficient 3D 

collaboration 

platform

OCX
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OCX “The Open Class 3D Exchange standard”

A vessel specific standard addressing the 

information needs of the Classification Society 

is a key enabler to replace traditional 2D 

drawings with a 3D model as design 

documentation submitted for verification 

9

Enable exchange and sharing of 

3D models

Speed up process of design 

verification

Enhance collaboration and 

improved customer experience

Share to scale
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The DNV 3D Approval Platform

10

3D model as design verification

1

A Standard 

Exchange 

format

2

Re-use 3D model 

for calculations

3

Efficient 3D 

collaboration 

platform

OCX

The OCX

Nauticus Hull

Sesam Insight

Customer Portal
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3D approval – the birth of the “Digital Twin”

11
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DNV’s Calculation tools for ship
DNV – the leading provider of classification calculation tools

Full support for DNV ship rules and CSR BC & OT with 
powerful rule check capabilities for documentation of rule 
compliance

Efficient ship modelling capabilities for prescriptive and direct 
strength calculations supporting customer’s design process 
with strong capabilities for design iterations

Re-use of customer models through the OCX exchange 
format enabling integration with industry standard CAD and 
CAE tools 

Flexible solution covering different design approaches from 
spot check to full finite element analysis 

Modern user interface and architecture with ability to scale 
on latest technology advancements
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Nauticus Hull Sesam

Nauticus Hull Prescriptive Nauticus Hull Finite Element

GeniE

Integration 
prescriptive/

FEA

Advanced CAE analysis

Rule Check

CAD system

Re-use the full design model
- By Import of the 3D OCX exchange format

Utilize design data
- Import of IGES 3D hull form data

- Import of structural drawings

- Background for modelling

- Rule calculation on drawing

DNV’s Calculation tools for ship
Nauticus Hull – in the middle of the design process

Calculation Tools’ development of the OCX exchange 

standard, closely integrated with Nauticus Hull, allows for 

re-used of 3D models created in leading CAD tools

• Among leading shipbuilders, trend to create 3D Computer Aided Design (CAD) models

• DNV’s Calculation tools allows for re-use of such models in Nauticus Hull for Rule checks via the OCX exchange format

https://3docx.org/
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• Full support of OCX version 2.8.6 including:

• Main ship data

• Frame table

• Material types

• Segment types

• Geometry

• Plates

• Profiles

• Openings and cut-outs

• End connection details

• Shear connections

• Compartments

14

DNV’s Calculation tools for ship
Re-use of the full design model - OCX import

Nauticus Hull fully supports the OCX exchange 

format, and leading CAD vendors have been on-

boarded, being able to export their models via OCX

CAD model imported to Nauticus Hull via OCX
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• Intersect 3D model in Nauticus Hull for automatic creation of

• Cross Sections in Section Scantling tool

• Plane bulkheads in Transverse Bulkheads tool

15

DNV’s Calculation tools for ship
Intersect OCX imported 3D model for analysis

Section Scantlings analysis

Transverse bulkhead analysis

3D model imported to Nauticus Hull via OCX

DNV’s introduction of the Approved project, with the 

objective to use 3D CAD models as basis for calculations and 

approval, will significantly improve the customer interaction

Intersect 3D model

Intersect 3D model
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DNV’s Calculation tools for ship
Nauticus Hull Prescriptive package

DNV is committed to utilise the protentional efficiency 

gains introduced by increased digitalisation among 

leading shipbuilders’ design processes 

• One hull calculation tool for all ship types supporting the approval process in DNV and the design process for designers and yards

• Nauticus Hull essential in the on-going Approved project (use 3D CAD models for calculations and approval)

• Re-use of 3D CAD models via the OCX exchange format

• A modern and future proof technology platform

• New uniform user interface

• Scripting of commands

• Multithreading for improved performance

• Section Scantlings / Transverse Bulkhead / 3D modeller

• Interactive modelling, undo/redo, modelling on drawing

• Modelling, analysis and reporting in one 

• New functionality for prescriptive cross section calculations

• Bow impact reading hull shape (angles) from 3D model

• Baltic and Arctic ice class rules

• Connection area requirements

• Wheel loads and UDL

• Import of drawings and hull form

• Used in background for modelling

• Rule calculation on drawing

3D CAD models imported to NH via OCX exchange format

Modern and intuitive graphical user interface
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DNV’s Calculation tools for ship
Nauticus Hull Finite Element package - part of Sesam

• GeniE is a part of the Sesam ecosystem fully owned, maintained and supported by DNV

• Sesam with more than 50 years of experience in strength assessment, hydrostatic and hydrodynamic analysis

• More than 300 organisations use Sesam, including DNV approval engineers

• More than 70 DNV engineers develop, maintain and support Sesam

• The Nauticus Hull Finite Element package is a ship configuration of GeniE

• Ship configuration of GeniE, customised for the shipbuilding industry by removing not applicable features

• GeniE – A modern and future proof technology platform

• Conceptual modelling, allowing for rapid modelling and change to a model

• Mesh is automatically updated when updating the loads/geometry

• Using modern architecture

• Real 3D modeller

• Undo / Redo – not limited to only one command

• Scripting

• Supports backword combability

• Multithreading of analysis tasks for improved performance

17

Sesam GeniE is being continuously developed, using 

modern 3rd party components, and feedback from end users 
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DNV’s Calculation tools for ship
NH Finite Element package - optimised for ships

• Only one file needed (workspace file) for storage and exchange of data

• GeniE ship configuration, for improved user-friendliness

• All FE rule checks implemented (buckling, yielding, FE fatigue, yield/fatigue screening)

• Import of FE models from other tools via the bulk data file (*.bdf) format

• Robust 3D geometry kernel for modelling of non-prismatic hull (surfaces and stiffeners)

• Conceptual representation of holes and slot/lugs used during meshing and Rule checks

• High meshing performance by mesher developed by DNV, and conditional regeneration of mesh

• Strong integration with Nauticus Hull ensures re-use of data and geometries

• Automatic creation of loading conditions, corrosion additions and boundary conditions

• High analysis performance ensured by Sestra solver developed by DNV

• Automatic creation of buckling panels, high ABC performance and numerous result display options

• Easy workflow on design iterations (all steps controlled by GeniE’s activity monitor)

• Automatic load transfer and prescribed displacements from cargo hold model to sub model

• Fully supports type-B tank design (for gas fuelled CV): initial clearances in anti-roll/pitch/floating supports, and friction in vertical supports

18

The ship configuration of GeniE represents 

a finite element tool optimised for ships

FE buckling resultsHole and slot/lug concept

Required analysis steps controlled 

by GeniE’s activity monitor
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DNV’s Calculation tools for ship 
New and competitive price policy for GeniE ship configuration

Nauticus Hull Prescriptive package

• Includes:

• Nauticus Hull

• 3D Beam

• PULS

• Price policy for yearly rental, May 2023

• Node locked: 1 515 Euro

• Network: Node locked / 0.6 = 2 530 Euro

Nauticus Hull Finite Element package

• Includes:

• GeniE Ship mode configuration

• Sestra (solver, linear and T/C analysis)

• Submod (tool for transferring prescribed 

deformations from global mode to sub model)

• Price policy for yearly rental (need NH prescriptive 

package in addition), May 2023

• Node locked: 7 250 Euro

• Network: Node locked / 0.6 = 12 081 Euro

The GeniE Ship Mode licence has a competitive price 

compared to other FE tools used in the maritime industry
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• An internet landing page for digital sales of Nauticus Hull Prescriptive package and Nauticus Hull Finite Element package

is available: Nauticus Hull - Ship structural analysis and design | Veracity by DNV

• Licences can be purchased by click and accept, pay by credit card or by invoice

Internet landing page for digital sales of Nauticus Hull Pay by credit card or invoicePurchase on the internet

DNV’s Calculation tools for ship 
Digital sales of Nauticus Hull

For our customers, the purchasing process of our calculation tools 

have been simplified by the introduction of our digital market place

https://store.veracity.com/nauticus-hull
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• Tutorials (also available as training courses)

• Container Ship cargo hold finite element analysis

• Container Ship cross-section analysis

• 24-hour worldwide software support available

• In Nauticus Hull and GeniE, direct links to

• User manuals

• Customer portals with tutorials, etc

21

DNV’s Calculation tools for ship
Training and support easily available

Nauticus Hull’s direct access to support and user manuals Sesam GeniE’s direct access to support and user manuals

Tutorials also available as training courses

DNV has a world wide support organisation, with quick 

response, minimising the time loss when you need support
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Nauticus Hull Prescriptive

Nauticus Hull’s modern Graphical User Interface

Nauticus Hull’s 3D geometry engine

Re-using designer’s design data

Sharing common data and model files

Section Scantlings

Transverse Bulkheads

Prescriptive 3D model

Export to GeniE

FE load templates for automatic load generation

Rule Calculation tools

3D Beam

23



DNV © 31 MAY 202324

Nauticus Hull Prescriptive
Nauticus Hull’s modern Graphical User Interface

Menus

Browser

Graphical display

Context sensitive menu

Messages tab, Output tab, Script 

tab, Result tab

Properties 

and results

The GUI in Nauticus Hull consists of:

1. Browser giving access to main functionality

2. Menus containing commands, depending on main functionality, for file 

operations, modelling, analysis, etc. 

3. Graphical display

4. Context sensitive menus

5. Properties and results

1. Properties: Modify and inspect properties for selected object(s)

2. Results: Selection of various main result options

6. Tabs for

1. Messages / output: Messages from the system

2. Script: Journaling (logging) of user actions, commands, may also be 

typed or pasted

3. Result: Detailed analysis results

The user interface is fully dockable meaning that the layout can be 

configured as preferred. The default GUI configuration can be restored.

Nauticus Hull is a modern tool, with intuitive Graphical 

User Interface, making the tool user-friendly
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• Moulded forms 3D geometry

• Geometry kernel fully developed and maintained by DNV

• Multibody data structure 

• Conceptual modelling

• Same 3D geometry engine used for

• Section Scantlings

• Transverse Bulkheads; and

• 3D model

• Import / export

• Import of 3D models via OCX

• Interface to Sesam GeniE for FEA

25

Nauticus Hull Prescriptive
Nauticus Hull’s 3D geometry engine

3D CAD models imported to NH via OCX exchange format

Same 3D geometry engine used for all NH modelling tools 

DNV has fully developed a robust geometry kernel optimised 

for modelling of ship structures and re-use of CAD models
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Nauticus Hull Prescriptive
Re-using designer’s design data

• Import IGES 3D hull form used in cross sectional analysis

• Sea impact requirements: stiffener span, spacing, stiffener/PSM angle to shell

• Ice (Baltic and Polar) regions and angles

• Import of structural drawing

• Section Scantlings / Transverse Bulkheads: Background for modelling

• Rule Calculator spot checks: Background for describing areas checked

Stiffener span, spacing and angles from 3D hull Ice class regions/angles from 3D hull

3D hull imported to Nauticus Hull

Background drawing:

modelling

Background drawing:

spot-check

Easy import of hull from is essential for effective cross sectional 

analysis outside of midship region.

Import of structural drawing, that can be displayed in the 

background, will considerably improve the modelling efficiently.
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• Common data can be sheared across workspaces in Nauticus Hull

• Ship data / Hull girder loads can be shared for new designs similar to existing designs

• Libraries representing yard standards, e.g. stiffener profiles, end connections and shear connections

• Cross sections and transverse bulkheads model files can be copied across workspaces in Nauticus Hull

27

Nauticus Hull Prescriptive
Sharing common data and model files

Import selected data 

from other workspace Yard’s end connections standard Copy/paste cross sections and transverse bulkheads across workspaces

Effective data transfer across projects/workspaces 

ensures re-use of data and model files

Yard’s shear connections standard
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Nauticus Hull Prescriptive
Section Scantlings - Modelling

End connection concept

• Model can be modelled from scratch, or intersect 3D model

• Wizards for effective creation of geometries, plates, stiffeners, cut-outs

• User can simply (multi)edit properties

• Conceptual representation of

• End connection (for fatigue, span reductions, connection strength)

• Shear connection (for connection strength)

Shear connection concept

Section Scantlings Graphical User Interface

Section Scantlings has a modern and intuitive 

environment for efficient cross sectional modelling 
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Nauticus Hull Prescriptive
Section Scantlings - Analysis

• Prescriptive Rule checks for (nodes in the results tree)

• Hull girder strength

• Plates, stiffeners, transverse stiffeners 

• Connections of stiffeners to PSM

• All Rule revisions for DNV and CSR BC&OT

• Imported hull form in analysis for

• angles (bow impact, ice)

• stiffener span (cord length)

• Design iterations plates and stiffeners

• Increase scantlings to Rule requirement

• Reduce scantlings to Rule requirement

• Report available

• Colour coding of analysis results

• Detailed plate requirements on EPP level

Updated scantlings

Report

Analysis results: colour coding and detailed results on EPP level 

Various analysis results are easily available, giving the user a good 

understanding in governing Rule requirements, and how to optimise the design
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Nauticus Hull Prescriptive
Transverse bulkheads - Modelling

• Model can be modelled from scratch, or intersect 3D model

• Similar modelling approach as for Section Scantlings

• Wizards for adding sems, plates and stiffeners in any sequence

• Copy / translate of stiffeners available

• User can override stiffener spacing/span and end fixity

• Stiffeners are divided into spans between span killers (stringers/decks)

The modelling approach in the TBHD tool is based on the 

success of Section Scantlings, being recognised as one 

of the most efficient tools for prescriptive Rule checks  

Modelling wizards Stiffener properties for analysis can be edited

Stiffener divided in to spans between stringers/decks
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Nauticus Hull Prescriptive
Transverse bulkheads - Analysis

• Prescriptive Rule checks for plates and stiffeners

• Implemented for DNV Rules and CSR BC&OT

• Similar analysis approach as for Section Scantlings

• Report available

• Display of idealised EPPs with load calculation point (LCP)

• Detailed results

• Plates on EPP level

• Stiffener on stiffener span level
Idealised EPP

LCP

Detailed plate results on EPP level Detailed stiffener results on stiffener span level

Similar to the relation between plates and EPPs, detailed results are shown 

for a complete stiffener span and stiffener spans between span killers
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Nauticus Hull Prescriptive
Prescriptive 3D geometry and compartment model - Modelling

• 3D model in Nauticus Hull originating from

• OCX import; or

• Modelling from scratch (geometry surfaces only)

• Modelling of geometries by use of

• Wizards; or

• Scripting

• Intersect 3D model for Section Scantlings / Transverse 

Bulkheads modelling

Available modelling commands

3D model in Nauticus Hull of a container ship modelled from scratch 

Extrude surface commend with preview Intersect 3D model for Transverse Bulkheads tool

DNV has developed a 3D geometry kernel, optimised for ships, 

that can re-use yard’s CAD models via the OCX exchange format
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Nauticus Hull Prescriptive
Prescriptive 3D geometry and compartment model - Compartments

3D compartments in Section Scantlings

• Compartments will be generated based on modelled WT geometries

• True 3D compartment geometry for automatic determination of attributes for correct pressures, e.g. centre of gravity and reference points

Compartments generated from WT geometry

Attributes for tank pressures based on 3D compartments 3D compartments in Transverse Bulkheads

3D model compartments automatically give correct compartment pressures, 

as compartment attributes are based on actual compartment geometry
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3D geometry model in Nauticus Hull 3D geometry model in GeniE

3D compartments in Nauticus Hull
3D compartments in GeniE

Nauticus Hull Prescriptive
Export to GeniE - Global model

• Prescriptive global 3D model can be exported to GeniE by a single click

• The export includes all surface geometries, including complex bow shape and skeg

Automatic export from 

Nauticus Hull to GeniE

The 3D model in GeniE has the same surface representation 

(same number and extent) as in Nauticus Hull, being a solid 

foundation for a close integration between the two tools 
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• A selected Cross Section can be used for creation of longitudinal members in the FE model by extracting the cross section in GeniE

• Export includes surface geometries, plates, stiffeners, boundary conditions (including end beams) and wet surfaces for application of sea pressures

• The process is fully atomised: GeniE can be opened by clicking on a button, and then the cross section will be extruded

36

Nauticus Hull Prescriptive
Export to GeniE – Midship cargo hold model – Extrude Cross Section

Typical midship cross section in 

Section Scantlings

Automatic export from 

Nauticus Hull to GeniE

Cross section extruded in GeniE with 

same scantlings as in the Cross Section

All longitudinal material can be automatic extruded in 

GeniE, re-using existing data in Section Scantlings
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Transverse bulkhead modelled in NH Export a selected transverse bulkhead

Model exported to GeniE

Nauticus Hull Prescriptive
Export to GeniE – Midship cargo hold model – Transverse Bulkhead

• A selected Transverse Bulkhead can be used for creation of transverse bulkheads at specified positions in GeniE

• Longitudinal members (plates and stiffeners) will also be extruded

• Export includes surface geometries, plates, stiffeners, boundary conditions 

(including end beams) and wet surfaces for application of sea pressures

• The process is fully atomised: GeniE can be opened by clicking on a button

For prismatic cargo hold models, exporting a typical 

transverse bulkhead modelled in Nauticus Hull to 

GeniE, will significantly reduce the FE modelling time

37
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Nauticus Hull Prescriptive
FE load templates for automatic load generation

• For all ship types, including bulk carriers and tankers (CSR BC&OT), load templates are available

• The load templates includes EDWs as required by the Rules, user can easily modify/add EDWs

• The loading conditions created by the load template can be edited e.g. add/remove compartments loads, 

edit container weights, edit target hull girder loads

• For novel designs, the user can easily create any loading condition from scratch 

Container stowage on hatches

Container stowage in holds

Load template for gas fuelled container ship Detailed description of the Rule loading conditionsEDWs for each LC

The FE load templates makes it easy for the user to create 

the complex loading conditions described in the Rules
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Nauticus Hull Prescriptive
Rule Calculation tools

• Excel spreadsheets for e.g. anchor and chain, primary supporting members, welding

• Single Panel Buckling tool for buckling assessments (can be accessed from Section Scantlings and GeniE)

• FE Fatigue tool for FE fatigue strength calculations (integrated with GeniE)

• Rule Calculator for spot checks of plates and stiffeners (can also be combined with drawing check)

Single Panel Buckling tool FE Fatigue toolExcel spreadsheets

Rule Calculator

Various tools are available for spot checks and Rule checks 

not covered by Section Scantlings / Transverse Bulkheads
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Nauticus Hull Prescriptive
3D Beam

• General beam element analysis tool for both simple 2D and complex 

3D beam element analysis

• Intuitive and user-friendly interface, tailor-made for accurate, fast 

modelling and strength assessment of complex 3D girder structures

• Rule loading conditions (pressures and hull girder bending stress) 

can be automatically transferred from Nauticus Hull 

• Model can be exported to GeniE for beam code checking and fatigue

• PSM Rule checks implemented

• Yield check

• Pillar buckling

• Stress results along length of beam can be assessed for detailed 

results and considering brackets

PSM Rule checks for yield and pillar buckling Stress results along length of beam

3D Beam’s modern and user-friendly GUI

3D Beam is an efficient tool for analysing 

complex girder systems and deck foundations

Automatic Rule loading
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Nauticus Hull Finite Element

Sesam GeniE as Nauticus Hull’s finite element tool

FE support easily available

GeniE – A modern and future proof FE tool

Only workspace file needed for storage and exchange of FE model 

Configuration of GeniE – Modes

Ship mode configuration of GeniE

All Rule sets covered

Efficient tool for Container Ship FE models required by the Rules

Efficient generic FE tool

Bulk data file *.bdf can be imported to GeniE

41
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Nauticus Hull Finite Element
Sesam GeniE as Nauticus Hull’s finite element tool

Pulldown menus

Toolbars

Browser

Graphical display

Context sensitive menu

Messages tab, Command line tab, 

Visual clipboard tab, Defaults tab Progress bar

The GUI in GeniE consists of

1. Pulldown menus containing commands for file operations, modelling, analysis, etc.

2. Toolbars containing most frequently used commands that are available from the 

pulldown menus

3. Browser containing model data available for editing

4. Graphical display

5. Context sensitive menus

6. Tabs for

1. Messages: Information (green), warning (orange) and error (red) messages 

issued by the program

2. Command: Journaling (logging) of user actions, commands may also be 

typed or pasted

3. Visual clipboard: User can retrieve information from the model in input fields

4. Defaults: User may set default selection options and default values used 

during modelling

7. Progress bar at the very bottom of the GeniE, a window providing progress 

information

GeniE is a modern finite element tool, with intuitive 

Graphical User Interface, making the tool user-friendly

The user interface is fully dockable meaning that the layout can be configured as preferred. The 

default GUI configuration can be restored.
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Nauticus Hull Finite Element
FE support easily available

• Dialogues having direct link to User Documentation

• Supporting engineers in DNV available 24/5

• Tutorials on a customer portal

• Ship specific tutorials for FE models required by the Rules

DNV has a world wide support organisation, with quick 

response, minimising the time loss when you need support

Direct access to User Documentation Support 24Seven Tutorials on the web Ship specific tutorials
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Nauticus Hull Finite Element
GeniE – A modern and future proof FE tool  

• GeniE – A modern and future proof tool

• Using modern architecture

• Real 3D modeller

• Conceptual modelling, allowing for rapid modelling and change to a model

• Mesh is automatically updated when updating the loads/geometry

• Undo / Redo – not limited to only one command

• Scripting

• Supports backword combability

• Multithreading of analysis tasks for improved performance

• Benefits by conceptual modelling

• More efficient modelling, less time needed

• More realistic representation of the geometry

• Design iterations more efficient by working on the geometry and not the finite element 

representation

• Concept information also used in Rule checks

• Loads are applied to the concepts and automatically mapped to the finite elements

44

Sesam GeniE is being continuously developed, using 

modern 3rd party components, and feedback from end users 

What is concept modelling? Sesam GeniE is the only software on the market 

that offers concept modelling, which is an immense time saver for engineers. 

Concept modelling in Sesam GeniE maintains the dynamic connectivity 

between structural components such as beams and plates. This means 

that whenever the user inserts or moves a structural component, the 

connectivity to other plates or beams is automatically updated. Design 

optimisation is often characterised by many and large changes – concept 

modelling is therefore the most time-efficient method of design

Conceptual representation holes and of slot/lug
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• Sesam GeniE’s database file format is *.GNX

• The *.GNX file includes: 

• Concept model, including loads

• Mesh information

• Analysis set-up

• FEA Rule check set-up (including buckling panels)

• Report template

• JS file with scripted commands

• The *.GNX database file format has the following benefits

• Backwords compatible

• Only Workspace.GNX file is needs when exchanging/filing model

• Easy to share with others, just open GNX and run analysis to get results

• Workspace.GNX does not include any results and has therefore limited size

• Workspace.GNX will always create identical analysis results when re-running analysis (provided same SW versions applied)

45

Nauticus Hull Finite Element
Only workspace file needed for storage and exchange of FE model

File size for a CV cargo hold model, including 

FEA Rule check set-up

All model info is stored in one file for 

easy storage and model exchange
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Nauticus Hull Finite Element
Configuration of GeniE – Modes

• GeniE is a general FE tool optimised for various applications by the introduction of the following modes

• Full mode

• Ship mode

• Jacket mode

• The different models will ensure a customisation of GeniE

• Filtering of menus, toolbars, dialogs and browser

• Default properties and units according to industry standard

• When creating a new workspace, with a GeniE Ship Mode licence (provided by the NH Finite Element package), only the Ship Mode will be available

When creating a new workspace, only 

the ship mode will be available

Modes ensures that GeniE is not only a generic FE tool, but 

optimised for various industries, such as the shipbuilding industry
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Nauticus Hull Finite Element
Ship mode configuration of GeniE

Ship mode configuration improves the user-friendliness by filtering 

out features that are not applicable for the shipbuilding industry

Ship mode ensures default units as 

described in the Rules and according to 

shipbuilding industry standards
Full mode Ship mode

Ship mode filter out browser entries that 

are not applicable for ships

Full mode Ship mode

Ship mode filter out selection options in dialogues that are not applicable 

for ships
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Nauticus Hull Finite Element
All Rule sets covered

48

Part 3 Chapter 7 Part 5 Chapter X Class Guideline-0127  

defines exceptions from Pt.3 

and additional assumptions, 

loading scenarios and load 

combinations

gives all general rule requirements 

for Cargo Hold FEA and partial 

models, global strength and local 

structural strength calculations incl. 

documentation requirements

describes the scope and methods 

required for structural analyses of 

ships and the background for how such 

analyses should be carried out

IACS CSR BC&OT

All requirements collected in one booklet

GeniE can be used for all ship types, as all FE Rule requirements 

described in DNV Rules and CSR BC&OT are covered
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Nauticus Hull Finite Element
Efficient tool for container ship FE models required by the Rules

• Midship cargo hold model

• Re-use of cross sections from prescriptive Rule checks that can be extruded in GeniE

• Efficient modelling features

• Automatic creation of Rule loading conditions, boundary conditions, corrosion additions

• Automatic adjustment of hull girder loads to targets specified by the Rules

• Automatic creation of buckling panels

• All FE Rule checks implemented (plate buckling ,stiffener buckling, plate yielding)

• High analysis performance (meshing, solver) ensured by multithreading

• Effective work process on design iterations, with high performance

• Gas fuelled container ships with independent Type-B tank

• GeniE supports temperature loads

• Automatic creation of Rule loading conditions

• Integrated tool for considering friction in vertical supports

• Initial clearances in anti-pitch, anti-roll and anti-lifting supports can be considered

• Supports sub-models with effective load transfer and prescriptive displacements from cargo hold model

• FE fatigue stresses for crack propagation analysis and fracture mechanics analysis

FE buckling results

Independent type-B tank with 

initial clearances

GeniE efficiently supports all FE requirements for container 

ships, including independent Type-B gas fuel tanks
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Nauticus Hull Finite Element
Efficient generic FE tool

• As a designer, you may need to create a FE model for foundations /supporting structures

• Sesam GeniE has numerous efficient general modelling features and mesh tuning options for such applications  

• Other typical applications

• Cell guide structures

• Wave breaker

• Rudder horn

• Crane foundations

• Mooring foundations

• Etc

By having GeniE, you would not need other FE tools, 

as GeniE is also an efficient generic FE tool

GeniE efficient tool for crane foundations GeniE efficient tool for cell guide structures
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Nauticus Hull Finite Element
Bulk data file *.bdf can be imported to GeniE

• GeniE can import a finite element model on the bulk data file format, *bdf

• Prior to importing the finite elements, GeniE can scan the elements, identify model issues and propose fixes

• During import, GeniE is stitching the elements into geometries (plates and stiffeners)

• On this geometry model, loading conditions and buckling panels can be automatically added, similar to a 

geometry model created from scratch

• The finite elements will remain during analysis, only loads and updated scantlings are assigned to the same 

elements

• The Sestra solver is made robust, allowing for elements with bad shape and, also singularities in the 

stiffness matrix

*.bdf scanned and repaired 

prior to import to GeniE

Finite elements stitched together to 

geometries during import to GeniE

GeniE allows for re-use of models created in other FE 

tools by being able to import the bulk data file format *.bdf

FE issue detected by scanting tool Fix proposed, also for similar issues Robust Solver
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Container ship cargo hold model

Re-use of Section Scantlings model from Nauticus Hull

Typical geometry parts that need to be modelled in GeniE

Automatic creation of Rule loading conditions

Analysis run

Visualisation of analysis results

FEA Rule checks (yielding and buckling) run

Visualisation of FEA Rule checks run

Typical design iteration – Create insert plate

Typical design iteration – Add buckling stiffener

Report template for automatic report generation

52
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Container ship cargo hold model
Re-use of Section Scantlings model from Nauticus Hull

All longitudinal material can be automatic extruded 

in GeniE, ensuring re-use of existing data

Typical midship cross section in 

Section Scantlings

Automatic export from 

Nauticus Hull to GeniE

Cross section extruded in GeniE with 

same scantlings as in Section Scantlings

• Nauticus Hull Section Scantlings is used for prescriptive cross sectional analysis

• A selected cross section can be used for creation of longitudinal members in the FE model by extracting the cross section in GeniE

• The process is fully atomised: GeniE can be opened by a single click on a button, and then the cross section will be extruded
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NH interface

Container ship cargo hold model
Typical geometry parts that need to be modelled in GeniE

Typical web frame

Typical pillar bhd Typical pillar tbhd

Openings iwo longitudinal 

girders/stringers

The typical parts are copied and mirrored in 

order to create a complete cargo hold model

Powerful features for copying and mirroring typical parts give 

efficient modelling of a complete cargo hold model

Compartments are automatically generated, 

based on the modelled watertight geometry
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Container ship cargo hold model
Automatic creation of Rule loading conditions

Rule loading conditions Load template for Rule loading conditions Container stowage on hatches

Container stowage in holds

Nauticus Hull creates a loading 

condition file including:

• Corrosion additions

• Sets

• Boundary conditions

• Wet surfaces (for sea pressures)

• Structure types (for buckling 

settings)

• Compartment names (mapping)

Loading conditions, boundary conditions and corrosion addition 

information are automatically created according to Rules

Detailed description of the Rule loading conditions
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Container ship cargo hold model
Analysis run

Loading conditions applied to 

the geometry model

Required analysis steps controlled by 

GeniE’s activity monitor

• All model information is assigned to the geometry model (e.g. loads, and properties like material, thickness, corrosion additions)

• When executing the analysis, first step for GeniE is to update the finite element model (mesh and loads)

• GeniE’s conditional mesher will scan the model and only update elements and FE loads that are affected by any update to the geometry model

• Adjustment of the hull girder loads will only be done, when required (e.g. loads have been updated)

• Analysis solver, Sestra, allowing for multi-threading and faster than competitors

Analysis results available in GeniE

High analysis performance is enabled by multi-threading 

analysis tasks as meshing and when running the solver 



DNV © 31 MAY 202357

Container ship cargo hold model
Visualisation of analysis results

• Loads (e.g. sea pressures and container forces) and can easily be displayed with units according to Rules

• Graphical display of hull girder adjustments is available 

• Following analysis results are available in GeniE

• Displacements (all, x, y and z)

• Gaussian membrane stresses in element centroid (von Mises, shear and normal)

Sea pressures and container forces on the FEM Gaussian membrane von Mises stressesDisplay of hull girder load adjustments

High analysis performance is enabled by multi-threading 

analysis tasks as meshing and when running the solver 



DNV © 31 MAY 202358

Container ship cargo hold model
FEA Rule checks (yielding and buckling) run

• GeniE automatically creates the buckling panels based on the modelled geometries (stiffeners and intersecting PSMs)

• User can specify relevant parts for the FEA Rule checks (either parts of the target area or all members in one run)

• User can select loading conditions and also relevant Rule checks (yielding & buckling, buckling only, or yielding only)

• The default parameters created, based on the modelled geometry, can be edited by the user (e.g. tuning panel width)

Buckling panels automatically 

created based on modelled geometry

Several FEA Rule check 

result options are available

Required analysis steps controlled 

by GeniE’s activity monitor

Conceptual modelling ensures efficient 

creation of buckling panels 
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Container ship cargo hold model
Visualisation of FEA Rule checks run

• User can select display of results for a selected load case or worst of all load cases (scanning all load cases)

• Several graphically results are available (e.g. plate yielding, plate buckling, stiffener buckling)

• Detailed results, and input parameters applied in the Rule checks can be easily accessed

• For a selected buckling panel the user can edit buckling parameters and re-run buckling check via direct access to the Single Panel Buckling tool

Several selection options available for 

displaying FEA Rule check results

Detailed results available when 

selecting a buckling panel 

Buckling design iterations available via SPBT

Multiple FEA Rule check result display options gives the 

user good understanding in why results are OK/not OK
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Container ship cargo hold model
Typical design iteration – Create insert plate

• User can interactively select multiple elements and update the scantlings (thickness and/or material)

• In the background, GeniE will automatically

• Create a new plate with new properties; and

• Update the finite element information

• GeniE’s activity monitor will only run required analysis steps

• Following steps will be excluded: Meshing (as the elements are directly updated), adjustment of hull girder loads (as no loading has been changed)

• Following steps will be run: Analysis (as stiffness in the model is changed), update of buckling panels (as thickness and/or material is changed), running the FEA Rule 

checks

Required analysis steps controlled by 

GeniE’s activity monitor

User can interactively select elements 

and update scantlings

Analysis results after design iteration

GeniE’s activity monitor for user-friendly design 

iterations, with high performance
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Container ship cargo hold model
Typical design iteration – Add buckling stiffener

• User can interactively select buckling panel(s) and divide, simulating adding buckling stiffener(s)

• In the background, GeniE will automatically

• Divide the buckling panel(s) and update the length/width

• Update the edge stresses for buckling assessment

• GeniE’s activity monitor will only run required analysis steps

• Following steps will be excluded (as no changes to the FE stresses): Meshing, adjustment of hull girder loads, running the solver

• Following steps will be run: Update of buckling panels (as length/width is changed), running the FEA Rule checks

User can execute FEA Rule 

checks for selected panels

User can interactively select buckling panels 

and split, simulating buckling stiffeners

FEA Rule checks results shown 

for selected panels only 

User can add buckling stiffener directly on the buckling panel 

without need to update geometry model and running analysis
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Container ship cargo hold model
Report template for automatic report generation

• A default report template is available

• The user can further tune the report content

• The tuned report template can be made available for other projects

• User can select applicable sets and also select display of results for selected load cases (including worst of all)

Report templates can automatically create reports 

demonstrating compliance with the Rules

Default report template with 

further tuning options

The report can show results and properties for selected sets
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Gas fuelled container ship with type-B tank

Temperature loads as required for low cycle fatigue

FE load template for Strength assessment

FE load template for Fatigue assessment

Friction forces iwo vertical wooden supports – TSCF

Initial clearances independent tank supports

Support for sub-models – LMLA (Local Model Load Applier tool)

Support for sub-models – Local Analysis

FE Fatigue assessment by FE Fatigue tool

Tutorial available on DNV’s customer portal
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• Temperature loads can be assigned to compartments

• The temperature loads behaviours same as for surface loads: Automatically mapped to the finite elements

• The temperature loads are automatically distributed to shell elements and beam elements

Gas fuelled CV with type-B tank
Temperature loads as required for low cycle fatigue

64

Temperature loads in GeniE 

displayed similar to pressure loads

Temperature assigned 

to the compartment

In this case, bottom of tank has a temperature difference of

-100°C and top of tank has a temperature difference of 100°C.

JS commands:

Ttop = 100 delC;

Tbot = - 100 delC;

Ztop = 31.05 m;

Zbot = 3.85 m;

return Tbot + ( Ttop - Tbot ) * ( z - Zbot ) / ( Ztop - Zbot );

GeniE fully supports temperature loads that are 

required for low cycle fatigue assessments 

Temperature loads 

represented as a JS function
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• Nauticus Hull creates loading conditions that are exported to GeniE

• A user-friendly load template is available that efficiently creates loading conditions required by the Rules

• The user can easily adjust the loading conditions

Gas fuelled CV with type-B tank
FE load template for Strength assessment
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FE load template for strength assessment

The FE load template in Nauticus Hull for simple and quick 

creation of loading conditions required by the Rules 

Detailed loading information can be inspected and further tuned
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• In the FE load template for fatigue assessment, user can apply motions and accelerations from wave load analysis

• The user can add temperature loads for the gas fuel tank that shall be used for low cycle fatigue assessments

Gas fuelled CV with type-B tank
FE load template for Fatigue assessment

66

FE load template for fatigue assessment
Additional Low cycle fatigue cases (pressure and temp loads) 

can be created in Nauticus Hull

Allow for user defined motions and accelerations

The load template for fatigue assessment supports 

motions and accelerations based on a wave load analysis
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Analysis set-up in GeniE Step 1: T/C analysis

Step 2: TSCF Compute and apply 

horizontal friction forces

Step 3: T/C analysis, including 

coupling forces from TSCF

The advanced analysis method is controlled by GeniE’s activity 

monitor, with an intuitive and user-friendly Graphical Use Interface  

Set containing tank boundary, 

for computing resulting force from tank pressures

Set containing truss elements (highlighted in red),

for vertical forces and distribution of friction forces 

Gas fuelled CV with type-B tank
Friction forces iwo wooden vertical supports – GUI
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1. Run T/C analysis

2. Run TSCF (Tank Support Coupling Forces) tool for all load cases

i. For the set containing the tank boundary, integrate the pressures and compute

• Resulting horizontal force: Ftot_XY

• Resulting force’s unit vector in longitudinal and transverse direction: 𝒖𝒙 and 𝒖𝒚

ii. Compute sum of axial forces in way of wooden supports Ftot_Z

iii. IF FTot_XY >  FTot_Z × µ, THEN (sliding will occur) in way of each vertical truss, i,

• Fi_X = Fi_Z × µ × 𝑢𝑥

• Fi_Y = Fi_Z × µ × 𝑢𝑦

iv. IF FTot_XY <=  FTot_Z × µ, THEN (sliding will not occur) in way of each vertical truss, i,

• Fi_X = Ftot_XY × 𝑢𝑥 × Fi_Z /  FTot_Z

• Fi_Y = Ftot_XY × 𝑢𝑦 × Fi_Z /  FTot_Z

3. Run T/C analysis, including friction force couples from TSCF tool

68

The TSCF tool has recently been improved to also distribute friction 

force couples for loading conditions where sliding will not occur  

Friction force couples in vertical supports computed by TSCF

Gas fuelled CV with type-B tank
Computation of friction forces iwo wooden vertical supports - TSCF
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• Initial clearances in anti-roll, anti-pitch, and anti-floating supports are accounted for in GeniE by Point-Point connection

• In the Point-point connection dialogue, the user specifies the initial gap

• DNV’s solver Sestra can consider the initial clearances when running the analysis

Gas fuelled CV with type-B tank
Initial clearances independent tank supports

Display of the Point-Point connections Initial gap can specified or taken from the modelled gap

GeniE can account for the complex force 

interaction in the stoppers for independent tanks

69
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Sum of pressures in independent tank

28 515 kN = Forces taken in vertical supports as friction

13 078 kN + Forces taken in anti-pitching supports

15 437 kN

• TSCF tool is creating a listing file for load transfer verification 

• Sum of horizontal pressures in tank = forces taken by friction + forces in anti-pitching supports

The load transfer by the TSCF tool, in combination with 

contact elements in stoppers, have been thoroughly verified

Gas fuelled CV with type-B tank
Analysis results for 0.5g collision case – distribution of horizontal forces
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• Sub-models can either be created in GeniE or imported via *.bdf

• GeniE’s Activity Monitor has a set-up for Local Analysis, controlling all required analysis steps in one single click

• Automatic load transfer from the global model to the sub-model is ensured by the Local Model Load Applier tool (LMLA)

• Automatic transfer of prescribed boundary conditions from the global model to the sub-model is ensured by the Submod tool

Gas fuelled CV with type-B tank
Support for sub-models – Local Analysis

By the Local Analysis set-up in GeniE, all 

necessary analysis steps are executed in one click 

Required analysis steps controlled by 

GeniE’s activity monitor

Sub-model of vertical supports –

can contain more than one tank support

• Step 1.2.1 – Local Model Load Applier

distributing forces, pressures and temperature loads 

from cargo hold model to sub-model

• Step 1.2.2 – Submod apply displacements

distributing displacements from cargo hold model to 

prescribed boundary conditions in sub-model

• Step 1.3 – Linear Structural Analysis, Static

running Sestra solver and computing stresses and 

displacements

71
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Analysis set-up in GeniE Local Analysis

The advanced analysis method is controlled by GeniE’s activity 

monitor with an intuitive and user-friendly Graphical Use Interface  

Set in global model (same as for TSCF tool), containing tank 

boundary, for computing unit vector of horizontal pressures

Set in sub-model, containing contact area(s), 

for distributing pressures (lateral and traction) 

Gas fuelled CV with type-B tank
Support for sub-models – LMLA (Local Model Load Applier tool)
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1. Pressures in the global model (cargo hold model with stiffener spaced mesh) will be interpolated to the sub-model (with refined mesh)

2. Temperature loads in the global model will be interpolated to the sub-model, can also be distributed to supports outside boundary

Pressures transferred from global 

model to sub-model

Temperature loads transferred from 

global model to sub-model

Temperature loads distributed to supports 

outside tank boundary

GeniE has efficient use of sub-models by direct load 

transfer from global cargo hold model to local sub-model

Gas fuelled CV with type-B tank
LMLA tool – Distribution of tank loads 
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• Nodal tank support forces in the global cargo hold model 

will be distributed to the sub-model as pressures

• Method for distributing reaction forces and friction forces 

in accordance with DNV-CG-0554

• Robust implementation:

• The sub-model can contain multiple contact surfaces

• Each tank support in the global cargo hold model can be 

represented by more than one truss element

• All tank support types are covered

I. Vertical supports (ULS and FLS)

II. Anti-flotation supports (ULS)

III. Anti-roll supports (ULS); and

IV. Anti-pitch supports (ULS)

From January 2022, the LMLA tool can also distribute 

reaction forces in way of tank supports according to Rules

Sub-model of vertical supports: Reaction forces and friction 

forces distributed as lateral pressures and traction pressures

Gas fuelled CV with type-B tank
LMLA tool – Distribution of forces in way of tank supports 
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• FE stress results from sub-models can automatically be imported to the FE Fatigue tool for fatigue strength calculations

• Following results are available

• Fatigue strength results (damage) for high cycle fatigue

• Hot spot stress for fracture mechanics

• Hot spot stress for crack propagation analysis

Gas fuelled CV with type-B tank
FE Fatigue assessment by FE Fatigue tool

FE Fatigue tool for fatigue strength calculations

Hot spot stress for fracture mechanics

Hot spot stress for

Crack propagation analysisFE Fatigue strength calculations

GeniE’s close integration with DNV’s FE Fatigue tool 

allows for direct import of all stress components needed
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• FE Fatigue tool also supporting low cycle fatigue

• Supports scenario where low cycle fatigue results are on a separate result file

• FE Fatigue Tool computes results for high cycle, low cycle and combined 

fatigue as required by the Rules

76

User may include low cycle fatigue loading conditions

Low cycle fatigue damage with intermediate results

Gas fuelled CV with type-B tank
Low cycle fatigue calculations in FE Fatigue Tool

DNV’s FE Fatigue tool now supports all FE fatigue 

strength computations required by the Rules



DNV © 31 MAY 202377

A tutorial has been made available to external customers 

describing how to efficiently use GeniE and Nauticus Hull for gas 

fuelled container ships with independent prismatic tank

Tutorial for gas fuelled container ships available on DNV’s customer portal

Demos describing typical workflow

Tutorial model files available for download

Gas fuelled CV with type-B tank
Tutorial available on DNV’s customer portal 
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Container ship global model

GeniE integrated with ShipLoad
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Container ship global model
GeniE integrated with ShipLoad
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GeniE FE Rule checks
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Finite element model imported to 

GeniE (T1.FEM)

Elements stitched together 

to geometry

ShipLoad creates finite element 

load file (L1.FEM)
Solver reads T1.FEM + L1.FEM and 

returns result file (R1.SIN)

Buckling panels 

automatically created

GeniE has an interface to ShipLoad for automatic creation of 

loading conditions, and can run automatic buckling check

• Work process for running FE Rule checks for global container ship models in GeniE are described below

• The model can either be imported from *bdf, or made from scratch in GeniE

• GeniE has an interface to ShipLoad, a DNV tool providing loading conditions according to Rules
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FE Rule checks for CSR BC&OT

Yield screening – All details required covered

Yield screening – Analysis 

Fine mesh yield check - Analysis

Fine mesh iwo openings

Fatigue screening using FE Fatigue tool

Automatic mesh refinement – Cargo hold model

Automatic mesh refinement – Sub-model

FE Fatigue assessment – Direct access to FE Fatigue tool

80
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FE Rule checks for CSR BC&OT
Yield screening – All details required covered

DNV provides continuous updates of our calculation 

tools ensuring that latest Rule version is implemented

• The extensive screening requirements are implemented in GeniE

Areas to be yield screened Permissible screening factors depending on area

All screening requirements 

implemented in GeniE
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FE Rule checks for CSR BC&OT
Yield screening – Analysis

GeniE’s efficient yield screening tools give a quick indication if screening 

results are not OK, and if further fine mesh yield checks are needed

• The workflow for yield screening is similar to cargo hold Rule checks

• Create geometry in GeniE, or import from *.bdf

• Import loading conditions from Nauticus Hull

• Meshing, including adjusting hull girder loads (HGLA)

• Give Rule check input properties 

• Run analysis in the Activity Monitor

• Display results graphically and, when needed, detailed results

Manhole

Stringer heel

Stringer toe

PSM opening

Analysis steps controlled by 

GeniE’s activity monitor

Screening Rule check input based on 

modelled geometry

Modelled STR geometry 

on a cargo hold model

Several FEA Rule check result 

options are available

Yield screening of a stringer
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FE Rule checks for CSR BC&OT
Fine mesh yield check - Analysis

GeniE’s implementation of fine mesh yield checks are based on 

the same efficient user experiences as for cargo hold models

Analysis steps controlled by 

GeniE’s activity monitor

• The workflow for fine mesh yield check is similar to cargo hold Rule checks

• Create geometry in GeniE, or import from *.bdf

• Import loading conditions from Nauticus Hull

• Meshing, including adjusting hull girder loads (HGLA)

• Give Rule check input properties 

• Run analysis in the Activity Monitor

• Display results graphically and, when needed, detailed results

Cargo hold FE model with mesh 

refinement

Fine mesh yield check input based on 

modelled geometry

Several FEA Rule check result 

options are available

Yield screening of a web frame toe
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FE Rule checks for CSR BC&OT
Fine mesh in way of openings

GeniE’s radial mesher for efficient creation of radial 

mesh iwo openings as required by CSR BC&OT

• CSR BC&OT requires fine mesh around openings, with mesh following the opening’s curvature

• GeniE has a radial mesher available where to user can specify up to 4 radial mesh layers

• The radial mesher can be assigned to

• A hole concept; or

• A plate where the hole is modelled

• The radial mesher also ensures radial mesh for openings with various edge stiffening 

Floor plate with typical manhole openings Radial mesher assigned to the floor plate
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FE Rule checks for CSR BC&OT
Fatigue screening using FE Fatigue tool

FE Fatigue tool allows for fatigue screening of specified details that, if results are 

found to be OK, will reduce the required scope for FE Fatigue strength assessment 

• CSR BC&OT allows for fatigue screening for typical details as an alternative to very fine mesh FE models

• Fatigue screening by using stresses from the 50x50 mm mesh size is supported by the FE Fatigue tool

• Details required in the Rules

• Bracket toe; and

• Hopper knuckle

FE Fatigue tool with fatigue screening implemented Fatigue screening of a hopper knuckle
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FE Rule checks for CSR BC&OT
Automatic mesh refinement - Cargo hold model

GeniE has effective tools for automatic mesh refinement, 

providing quadratic elements with size according to Rules

• Within a cargo hold model, the user can specify structural details where the mesh shall be refined

• The detailed box feature can also automatically convert stiffeners to shell elements 

• Typical details

• Hopper knuckles; and 

• Toes of stringers / web frames

• Auto fine mesh by use of detail box is a post-meshing operation, i.e. GeniE first run coarse meshing and then refine the mesh

Automatic mesh refinement of a web frame toe Mesh refined with specified mesh size and quadratic elements
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FE Rule checks for CSR BC&OT
Automatic mesh refinement – Sub-model

• The mesh refinement methods can also be used for a sub-model

• The local analysis in GeniE, using sub-models, have the following benefits

• Automatic transfer of local pressure loads from cargo hold model to sub-model

• Automatic transfer of prescribed displacements from cargo hold model to sub-model

• No need to create compartments in the sub-model

• Fast analysis performance

• The local model can be imported from other systems using the *bdf format

Sub-model with automatic 

mesh refinement

Pressures distributed from 

global model to sub-model

Analysis steps controlled by 

GeniE’s activity monitor

Prescribed displacements from 

global model to sub-model

Solver providing deformations 

and stresses

GeniE has a seamless interface to utility tools 

that fully supports sub-model technique 
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FE Rule checks for CSR BC&OT
FE Fatigue assessment – Direct access to FE Fatigue tool

GeniE has a seamless interface to the FE Fatigue 

tool for standard details required by the Rules

• For all mandatory web stiffened cruciform joints according to CSR BC&OT, GeniE automatically detects all 

hot spots and also upper or lower surface (Autodetect)

• Welded lower hopper knuckle

• Radiused lower hopper knuckle

• Welded upper hopper knuckle

• Connections of TBHD lower stool to inner bottom plating iwo double bottom girders

• User may also manually specify joint type

• GeniE will export a xml file that is used by the Nauticus Hull FE Fatigue Tool

Export Fatigue Detail from GeniECargo hold model with 

automatic mesh refinement

All hot spots automatically 

imported to FE Fatigue tool
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Modelling features in GeniE

Robust geometry model ensured by the Dual assembly

Slot/lug concept and hole concept used in FEA Rule checks

Plate seam concept ensuring same representation as NH

Modelling grids for easy navigation

Hull design tool for non-prismatic outer shell

Hull design tool imprinting stiffeners on non-prismatic outer shell

Active set and dynamic set

Clipping planes giving easy access to parts of the model

Default stiffener orientation for efficient modelling

Direct access to model verification
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• Dual Assembly is a new topology model in GeniE. It is based on a full re-write of the software code on how to represent the connectivity between 

stiffeners and plates.

• Dual assembly, consisting of two topological representations:

• Old “Assembly A” consisting of plates (2D entities), using ACIS (GeniE’s geometry kernel)

• New “Assembly B” consisting of stiffeners, support curves, feature edges, point masses and support points (0D and 1D entities), not using ACIS

• The main benefits of the Dual assembly is a more robust stiffener representation when they are connected to curved shells

• Other benefits (mainly due to a more effective data structure)

• Improved performance on database operations, e.g. open workspace

• Improved performance on modelling operations e.g. join plates/stiffeners, delete plates/stiffeners

• Improve performance on FEM import as connectivity between plates and stiffeners are not using ACIS

• There are no differences in how to do modelling when using the Dual assembly

• The finite element mesh will be the same when using old and new topology model

• Old GeniE models (GNX, XML and js) can be imported into a new GeniE model using the Dual assembly
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Dual assembly is enabled when 

creating a new workspace

The Dual assembly ensures a robust geometry model, 

in particular for complex hull forms
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Modelling features in GeniE
Robust geometry model ensured by the Dual assembly
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Using the Dual assembly, stiffeners can easily be created

Example: 24 stiffeners takes 0 min 55 sec to create

Stiffeners are correctly imprinted to the outer shell

Not using the Dual assembly, we are not able to crate the side shell 

stiffeners due to ACIS geometry kernel error

The Dual assembly ensures a robust geometry model, 

in particular for complex hull forms
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Mesh Option assigned to 

hole concept

Parametric representation of slot/lug

Modelling features in GeniE
Slot/lug concept and hole concept used in FEA Rule checks

• The hole concept can be used to represent openings in the hull structure, meshing rules can be applied

• The slot/lug concept can be used to represent detailed geometry information of stiffeners connection to PSMs

Slot/lug concept and Hole concept are light representations of 

important geometry information, ensuring high performance
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Slot/lug and hole concept used for scaling of stress

Hole concept used for input to buckling iwo openings

Use of Slot/lug concept and hole concept for efficient and 

automatic FEA rules checks without need for user input

Buckling results according to Rules automatically 

given for upper and lower sub-panel iwo opening

Modelling features in GeniE
Slot/lug concept and Hole concept used in FEA Rule checks
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• Plate seams can be assigned to surfaces, similar to Nauticus Hull. Essential for re-use of 3D models from Nauticus Hull.

• Plate seams will not introduce any new geometry and therefore not have on impact on the layout of nodes and elements

• GeniE will only use the plate seam information when assigning properties to the shell elements

• The plate seam information will be used to compute the effective width of the buckling panel, as required by the Rules

Modelling features in GeniE
Plate seam concept ensuring same representation as NH
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When using plate seams, there is not need to divide a surface to assign 

different properties to it (thickness, material, corrosion addition) 

Plate seams on geometry Plate segments on geometry

Element property based on 

element centroid

Width of buckling panel using plate 

seam information
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Modelling features in GeniE
Modelling grids for easy navigation

• By using point grids, we can include drawing references like frames, deck levels etc.

• User can create 2D grids that gives snapping points for modelling of geometry

• The point grids are also available when displaying FE Rule check results

The modelling grids ensures easy orientation in the model 

against drawings' co-ordinate references (#, Y/Z grid)

Modelling grids, with snapping, 

available during modelling

Modelling grids when displaying 

FE Rule check results
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Point grids created based on the 

approximated curves/polylines
Curves to be approximated

Modelling features in GeniE
Hull design tool for non-prismatic outer shell

• Non-prismatic hull form can be created by skinning approximation of smooth curves or polygons

• Smooth curves or polygons may be imported from other tools, e.g. NAPA DXF curves

• Hull Design Tools toolbar has three alternative methods for creation of non-prismatic hull form

• Method 1: Create Ship Hull from Transverse Smooth Curves

• Method 2: Create Ship Hull from Transverse Polylines

• Method 3: Create Ship Hull from Arbitrary Set of Curves

The final surface created based on 

the point grids

Method 1 and method 2:

Trans. Smooth Curves / Polylines

Method 3:

Arbitrary Set of Curves

This feature, with the dual assembly, will give a robust 

representation of complex surfaces
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Modelling features in GeniE
Hull design tool imprinting stiffeners on non-prismatic shell

This feature, with the dual assembly, will give a fast 

modelling of stiffeners attached to complex outer shell

• Stiffeners on non-prismatic outer shell can be efficiently created

• Allow for selecting more than one surface

• Preview introduced

• The beams that are created are not split in way of intersecting topology (e.g. web frames)

• User can specify start and end of the stiffeners

• Stiffeners can be flipped: Flip plate side and flip flange

• High performance: 24 stiffeners takes 0 min 55 sec to create
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Modelling features in GeniE
Active set and dynamic set

Organising the model in sets ensures quick 

and easy access to parts of the model

• Parts of the model can be collected in sets 

• Sets can be activated when modelling and when displaying results

• The user can specify an active set, meaning that all members 

modelled will be automatically assigned to the selected active set

• Dynamic sets are automatically updated during modelling

• Time needed for update of dynamic sets increases exponentially with 

the number

• Recommended to have ONE dynamic set for each typical part and 

complete (modelling and mesh tuning) this part before copying

• One typical web frame

• One typical transverse bulkhead

• One typical pillar bulkhead

Active set can be easily selected on the Default Properties toolbar
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Modelling features in GeniE
Clipping planes giving easy access to parts of the model

Activating clipping planes gives easy and 

direct access to parts of the model

• Clipping planes can be used to display parts of the model

• The clipping planes can be dynamically updated by

• dragging sliding bars

• Specifying coordinate; or

• Interactively picking a point in the model

Clipping planes dialog

Clipping planes for easy access to parts of the model Clipping planes also available when displaying deformations
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Modelling features in GeniE
Default stiffener orientation for efficient modelling

By using the default stiffener orientation the user 

don't need to rotate stiffeners after creation

• The user can can select a default stiffener orientation that will be applied when creating new 

stiffeners

• User will not need to rotate the stiffeners after creation, avoiding a step

• The default stiffener orientation includes various options, not only global coordinate system, but 

also normal to a plate

Default stiffener orientation available under Default Properties toolbar

Stiffeners can easily be created 

perpendicular to an inclined plate
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Modelling features in GeniE
Direct access to model verification

Model verification tools allows for that possible modelling errors 

(typically lack of surface intersections) are easily detected

• GeniE has direct access to model verification tools

• Display Free Plate Edges is a powerful verification tool for investigation of model inconsistency, in particular sliver faces

• Sliver faces may give bad mesh and also problems when creating compartments (needed for compartment loads)

• Other useful verification tools are available (in addition to Display Free Plate Edges)
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Meshing in GeniE

Conditional Regeneration of mesh for high meshing performance

Template Quad mesher optimized for ship structures

Mesher allowing for modelling inaccuracies

Feature edges specifying meshing lines

Mesh properties ensuring mesh size according to Rules

Mesh Editing tools giving control on the mesh

103
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Meshing in GeniE
Conditional Regeneration of mesh for high performance

The Conditional Regenerate Mesh option gives 

efficient meshing during design iterations

• GeniE has two mesh regeneration options available

• Conditional Regenerate Mesh (default setting); and 

• Always Regenerate Mesh

• Always Regenerate Mesh: Full regeneration of loads and mesh, every time the meshing is executed

• Conditional Regenerate Mesh: Scans through the model and only update the mesh, where needed

• On *bdf models imported to GeniE, the Conditional Regenerate Mesh ensures that the mesh remains unchanged after importing loads and 

assigning corrosion additions, updating properties, etc. 

Typical cargo hold model with 32 load cases 2 min 44 sec for a full mesh re-generation 

(Always Regenerate Mesh)

13 sec for changing a plate thickness and 

Conditional Regenerate Mesh
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Meshing in GeniE
Template Quad mesher optimized for ship structures

The Template Quad mesher, developed by DNV, is optimised for ship 

structures, with high performance enabled by multi-threading

• GeniE has different meshers available, optimised for various geometries, typically

• Template Quad mesher; and

• Advancing front Quad mesher (paver meshing algorithm)

• Template Quad mesher divides surfaces into patches and creates a mesh based on these

• Advancing front Quad mesher generates the mesh along the edges first and bases the surface mesh on the edges

• The user can assign different meshers to various parts of the model

• Template Quad mesher is the default mesher, with high performance, optimised for regular stiffened plate fields

• All meshers in GeniE will always ensure that beam elements and shell elements are connected in common nodes 

Template quad:

2 min 44 sec

Template Quad mesher on a typical container ship cargo hold model
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Meshing in GeniE
Mesher allowing for modelling inaccuracies

GeniE’s meshers allows for model inaccuracies, 

that are ignored when creating the mesh

• During modelling the user by mistake may create structural members that are not correctly intersecting each other

• Below example shows two typical scenarios

• A stiffener has been modelled too long, resulting in an stiffener with a loose end, that shouldn’t be there

• A stiffener has been modelled too short, resulting in a gap, that shouldn’t be there

• GeniE has powerful features, activated by default, ignoring such inaccuracies when creating the mesh

Typically modelling inaccuracies from 

modelling of stiffeners

When meshing, GeniE is ignoring the 

modelling inaccuracies
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Meshing in GeniE
Featue edges specifying meshing lines

Only few Feature edges can significantly improve 

the mesh quality, such as rectangular mesh

• Feature edge is used for controlling the mesh, the mesh lines will follow the Feature edge

• Feature edges have same modelling options as creation of other geometries, e.g. snapping, copy

• The user may also assign number of elements to a Feature edge

• Feature edges perpendicular to stiffeners will typically ensure rectangular mesh

Meshing without feature edges Meshing wit feature edges 

(indicated in red)

Typical application of feature edges 

(indicated in red)
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Meshing in GeniE
Mesh properties ensuring mesh size according to Rules

Mesh settings can be assigned to the geometries, so 

that mesh size and shape is as required by the Rules

• In GeniE, the following mesh settings are available

• Mesh density; and 

• Number of elements

• These settings can be assigned to the following members

• The user may specify a default mesh density that is used, unless other 

mesh settings are assigned locally

Mesh property Assigned to

Mesh density o Plates

o Stiffeners

Number of elements o Stiffeners

o Feature edges

Meshing on a typical pillar bulkhead with:

• Default mesh density 864 mm

• Feature edges (in white)

• 3 elements assigned to 4 stiffeners (in red)
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Meshing in GeniE
Mesh Editing tools giving control on the mesh

The Mesh Editing tools are advanced features, that may be used for 

highly complex geometries, giving the user full control on the mesh

• After generating the mesh, there are various mesh editing options available

• User can work interactively and edit the mesh without making changes to the geometry model

• The Mesh Editing tools are normally not needed for standard geometries, but may be beneficial to highly complex geometries where the user 

needs full control on the mesh, e.g. move node

• Numerous Mesh Edit options are available and further described in the user documentation

Detailed descriptions in the User Manual, in this case 

Move Node
Mesh editing options in GeiE
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