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1. INTRODUCTION

This User Manual aims at guiding new users of GeniE. Emphasis has also been put on advanced features for
the more experienced users by separating commands from the textual & graphic description of features.

The User Manual is valid for GeniE version 3.2 — both for the full version of GeniE and the GeniE.lite
version. The User Manual is split in two volumes, of which Vol. 2 documents hydrodynamic and pile-soil
modelling and integrated analysis. The program limitations that apply are listed in Section 4.3 Program
Limitations.

1.1 GeniE - An integrated design solution

GeniE is the new design analysis tool in SESAM and represents the latest generation design and analysis
software supporting designers and engineers. The development has been motivated and driven by end-user
needs for new solutions offering significantly faster modelling tightly integrated with advanced strength
assessment. GeniE supports work phases from initial concept studies to mature design and re-analysis:

e Intuitive user interface and strong features for 3D visualisation of model and results.

¢ Interactive modelling capabilities relevant for design of topside structures, jackets and similar types of
structures. Regular curved structures can also be modelled provided they are plated structures.

e Combined plate and beam modelling (curved as well as planar).

o Intelligent tubular joint design based on user defined rules.

o Easy to interrogate the model by using browser techniques.

o Flexible load application by modelling equipments, their footprints and load transfer rules.
o Flexible handling and conversion of units.

e Openness to CAD systems and other analysis systems, with import of section libraries and existing
weight list, as well as support for MS Office applications.

e A powerful journalling system based on the Jscript language.

o Integrated analysis (hydrodynamic, pile-soil and structural) and results processing.
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GeniE builds on DNV Software’s long time experience as a solution provider in the offshore market, as well
as recent advances in IT technology. This includes

e ACIS geometry/topology modeller from Spatial Corporation, USA

e AISC Shapes Database v3.0 from AISC Inc., USA

e HOOPS from TechSoft3D licensed from Spatial Corporation, USA

e MFC for the graphical user interface from Microsoft Corp., USA

e Objective Toolkit for grids from Rogue Wave Software, USA

e ObjectStore PSE Pro for data storage in object-oriented databases from eXcelon Corporation, USA

These industry standard technologies are combined with DNV Software’s own proven and unique
technologies, including

e Finite element mesh generation

o Finite element analysis

e Finite element results visualisation

e Environmental loads calculation

e Code checking and rule based design

e Openness towards leading CAD vendors

GeniE may be used as a stand-alone tool using a direct analysis approach (all modelled in one and same
finite element model) where the user can

e Model structure, equipments, environment and other loads
e Calculate hydrodynamic loads and run static structural analyses including non-linear pile soil analysis
e Visualise and postprocess results

e Perform code checking based on recognised standards

GeniE is also ideal for creating superelements (parts) in a superelement analysis. Typically, topsides and
modules are created in GeniE and assembled with other parts of the structure like the hull of a FPSO, Semi-
submersible, TLP, Spar or similar structure.

GeniE may also be used to create panel models of fixed or floating structures for subsequent stability or
hydrodynamic analysis in HydroD.

GeniE is fully owned, maintained and supported by DNV Software, an independent business unit of Det
Norske Veritas AS, Norway.
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1.2 GeniE in the SESAM system
GeniE is related to the rest of the SESAM
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system through the SESAM Interface File. It et gessalmnchins
may either be used as a stand-alone tool or b
ina superelement_analysw. O_n its own, it o ... B
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ce estra Wajac Installjac

soil-pile-structure analysis structural FE analysis waves on frame structures launching jackets

GeniE may also be executed and controlled from SESAM Manager or Workflow Manager. Typical
examples are when more complex models are to be generated (e.g. a complete jacket or a tension leg
platform). The topside may very well be created in GeniE, while the rest is modelled in e.g. Patran-Pre and
assembled in Presel. In other words, the FEM file (T-file) is read into Presel and the superelement produced
by GeniE becomes part of a superelement hierarchy.

1.3  Status lists

In addition to this User Manual you may find additional information in the Status List (as for any other
SESAM program). Such information may be:

e Reasons for update (new version)
e New features
e Errors found and corrected
The status list is accessed either from
¢ Inside GeniE using pulldown menu Help|Status List
o From the help page there is also a section Release Notes that explains the new features
e At the following internet address http://www.dnvsoftware.com ->Support tab
e From SESAM Manager

1.4 On-line help system and tutorials

GeniE comes with an on-line help system (Help|Help Topics or F1). Its purpose is to provide easy access to
release notes, limitations, tutorials, wizards and this user manual. In addition it contains a detailed
documentation of all available commands in the journalling system (based on J-script). There are also videos
showing how to do certain operations, these are best viewed using resolution 1280x1024.


http://www.dnvsoftware.com/
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The most efficient way to work with the tutorials is to make a print-out of the tutorials, start GeniE, create a
new workspace (command File|New workspace) and follow the steps in the tutorial. Each tutorial comes
with a pre-defined journal file (command file) — you find these from your catalogue C:\Program
Files\DNVS\GeniE\Examples. If you want to use these files the steps are as follows:

1. Create a new workspace File|New Workspace|<name>
(Keep the default settings for tolerant modelling and database units)

2. Read in the journal file from File|Read Command File|<browse until you find the desired input

file>

3. Save your model by File|Save

4. You have now created the same model as in tutorials 1 — 4.

In the example below the <name> has been set to Tutorial_2 and the imported file is for Tutorial no. 2
“GeniE Frame Module”.
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1.5 How to read this manual
Read Chapter 2 Features of GeniE to get a quick overview of the features of GeniE (what you can do).

Read Section 3.1 Getting started for an introduction to the graphical user interface (GUI) and what needs to
be done prior to modelling and analysis tasks.

Read the rest of Section 3 to learn how to set up a complete analysis including all modelling, executing it
and post-processing the results. This section explains the most common operations you would use when
modelling a topside, a module frame, a jacket or relevant curved structures using concept modelling
techniques. It also describes how to do hydrodynamic and structural analysis followed by result assessments.
A more comprehensive guidance in how to create such models (including journal files) may be found on the
on-line help system.

Read Chapter 4 Execution of GeniE for information on files associated with GeniE and about alternative
ways of running the program. This Chapter also documents high level limitations.

Read Chapter 5 Command Description for a detailed documentation of all commands (pull down menus,
tool buttons, and context sensitive menus). Observe that the available commands in the journalling system
are documented in the on-line help system available from GeniE. They are thus not documented herein.

Read Volume 2 of the User Manual to learn about hydrodynamic analysis of framed structures and non-
linear analysis of the pile-soil interaction.

A command from the menu list (also referred to as the pulldown menu) is written like this:
Insert|Beam|Dialog. The name of a tool button is written like this: Basic plate. A function buttons is
referred to like this: F1.

GeniE comes with a context sensitive menu. You invoke this menu by pushing your right mouse button
when the mouse is located above a selected object. In this manual this operation is termed RMB. The
commands on the context sensitive menu are written like this: Join Beams.

Viewing this manual assumes the usage of Adobe Acrobat Reader version 4.0 or higher. You may use older
versions, but then you don’t have access to important features like e.g. free text search and bookmarks (table
of content + hyperlinks).

It is particularly noted that this User Manual documents all capabilities of GeniE. If you are running the
GeniE.lite version or GeniE without the extension Curved geometry, there are several items in this manual
you do not have access to in your program. These features are blanked out in your program version.

1.6 Acronyms frequently used in the Manual

Acronym Explanation

RMB Right Mouse Button

LMB Left Mouse Button

GUI Graphical User Interface
DOF Degree Of Freedom

CLI Command Line Interface
LJF Local Joint Flexibility
FEM file SESAM Input Interface File
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2. FEATURES OF GENIE

This Chapter gives an overview of the capabilities of GeniE. A more complete description is given in the
following Chapters 3, 4 and 5. The tutorials and videos found under Help|Help Topics (or F1) also give a
thorough explanation of some of the features.

2.1  The fundamental principles behind GeniE

The visions of the program GeniE were established in the Joint Industry Project SESAM 2000 (1994 -2000).
The program itself has been developed by DNV Software following this project.

One of the most important goals was to make the design analysis process —
for topsides and jackets initially - more efficient and based on the engineering
terms rather than finite element terms. These goals have been achieved by
introducing concept modelling and building engineering knowledge into the
program.

L . Concept modelling allows the user to very rapidly build a model for design

purpose while the built-in knowledge ensures quality of the model and the
‘/ results. It is important that the user can understand and control every step in a
Built-in knowledge for

design process; hence all logics built into the program can be checked and
joint design

modified by the user if necessary.

Focus has also been on continued usage of existing data or information.
Typical examples are how data from a CAD system or other FE systems can
B g be imported, automatic translated to a concept model and enriched with
o~ e / necessary data to do a design analysis. Equally important is the need for data
e transfer from GeniE to other SESAM programs — examples are models
created in GeniE for a superelement analysis and code checking of plated

Built-in knowledge when  stryctures in Platework.
deriving equipment loads
GeniE will let you:

e Model a structure using libraries for sections, plates, material and boundary conditions. The modelling
itself may be done directly, using guiding geometry or by importing an existing model.

e Make loadcases where you assemble equipments, weight lists or explicit point/line/surface/temperature
loads.

e Generate a finite element model or panel model — the mesh is either automatically generated or
controlled by you.

e Run analysis — linear static, hydrodynamic, pile/soil analysis - and do results processing or code
checking.

o Efficiently change your model (e.g. mesh density, add loadcases and add structural components), do a
re-analysis and check the new results.

e Document every step of your analysis
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2.2  Concept modelling

S A design vision in GeniE has been the realisation of concept modelling
- : ~ techniques. In previous generation design and analysis software the end-goal
was to perform structural assessment based on the Finite Element Method
(FEM). These solutions solved many problems and were extremely helpful in
assessing the status of a given design. However, these software solutions had
architectural limitations prohibiting efficient integration with CAD software
and rule based capacity check software.

The main problem was a missing vehicle for communication between CAD
software, structure analysis software and rule based capacity check software.
These different domains had too little in common for efficient information
exchange. For example, the CAD system had a detailed geometry/topology
model, the analysis system had a FE model while the capacity check software
had specialised capacity models. It was very hard or impossible to communicate
model changes across these domain boundaries. The consequence was excessive
and costly re-modelling within each domain.

Concept modelling provides a means of overcoming many of these issues
because the user’s design intent is better captured. Instead of representing e.g.
deck structures as element, nodes, faces or edges, the user may model the plates
and beams explicitly. These new concepts capture the design intent much better
because it is now possible to model items such as whole deck plates and
segmented beams as single design concepts. It also relieves the user from
tedious and unnecessary work. Finally, the model becomes richer as plates with
holes, supports, equipments etc. can be modelled explicitly.

The concepts hold information about attributes (for example section profiles
and hydrodynamic properties) as well as connectivities to other structural
members. When moving a structural part the connectivity (topology) is
automatically updated.

The picture to the left shows the concept model and the automatically created
analysis model — when a linear static analysis has been performed the concepts
hold information about results as well.

The FE model

2.3 A typical workflow when using GeniE

The most common steps when performing a design analysis in GeniE are listed below. Details for each step
may be found in the next sections.

1. Decide the design premise — typically units, section libraries, mesh rules, gap calculations,
tolerances and name settings.

2. Model the structural part of model — either from importing from other systems or other SESAM
programs, using wizards or modelling from scratch. This part is normally the most demanding task
depending on the complexity of the structure to be modelled. The program is intended for many and
frequent changes in the structure layout — it is easy to modify the model.

3. Create loadcases — basic loadcases and load combinations. The loadcases are built using loads from
explicit point/line/surface/temperature loads, loads from placed equipments or imported weight lists,
or acceleration loads (gravity or other). For hydrodynamic analysis using Wajac relevant attributes
may be added to the model also.

4. Perform the analysis — a finite element model is automatically created using either default mesh
settings or those specified by you. When of many changes has been made to the model tools are
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available to ensure a clean topology in which unnecessary points are removed (hence fewer finite
element nodes). The user may also perform a hydrodynamic analysis and include the wave loads in
the structural analysis.

5. Investigate the result — either from looking at results directly inside GeniE or do code checking in
Framework. The concept model is brought over to Framework so that you can use the same names.

6. Re-run the analysis — it is very easy to change parts of the model, re-run and look at the new results.

7. For all steps documenting the model and results — emphasis has been put on documenting the model
graphically and/or tabulated using standard office tools like for example the MS Office package.

2.4  Setting the design premise

Prior to modelling you should decide the design premise, that is change some of the built-in knowledge of
GeniE if this is needed. You may change the following default settings:

e Settings for lengths of can, stub and cone and how to perform
the gap calculation

e Rules for tolerant modelling

e Rules when moving members — connected members to follow
or not

e Units — typically SI or Empirical units

—— e Meshing rules — you may instruct GeniE how to create a finite
e e e element mesh given your settings for mesh parameters like e.g.

. . mesh angles and Jacobi determinants
Example of changing units

2.5 Use of guiding geometry

Guiding geometry has been introduced to allow for rapid modelling of structure. When modelling the
structure snap-to-grid may be used. This helps you focus on modelling itself and less on calculating exact
co-ordinates when e.g. modelling a beam or a plate. This modelling technique may be compared with snap-
to-grid in e.g. MS PowerPoint.

Guiding geometry is simple to use. The main purpose is to guide you where to place a beam or a plate. One
example of a guiding geometry is to a topside’s system lines — you may then easily insert the beams or
plates.

When modelling curved plates you need to use guiding geometry to instruct the program how to determine
the outer borders of a curved plate — that is, which boundaries to perform a skinning operation between.
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There are several guiding geometries:

¢ Single guide point and guide line (along a straight line)
e Guide plane (in one plane).
e Guide spline (spline defined by many points).

e Guide arc elliptic (ellipse defined by origin and two end points on ellipse
— the three points also define the plane).

e Guide circle (three points defining origin, radius and the plane)

e Polycurves (continuous line built up from various types of lines)

Elliptic and
circle guidelines

A topology point is automatically calculated when objects like beams or plates intersect each other. A
topology point may be used when modelling new objects — you may also define the topology point as a
geometry guide point if you later want to explicitly refer to the point. This is, however, not strictly necessary
since the topology point may be found graphically. The difference between a topology point and a geometry
guide point is thus how you may refer to it.

The figures below show how a topology point is created by intersecting two beams — the new topology point
is defined as a guide point ready to be referred to when modelling a new object.

[ =1L8! P2 1 P2
ploieie 2G4 3 P4 3
Beams created from 4 New topology point New guide point
existing guide points automatically created (NewPoint1) defined
at intersection at topology point

One advantage of topology points is that you can start a modelling task with a minimum of guiding geometry
and continue building using the new topology points automatically established.
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2.6  Basic structure modelling

Basic structure modelling is characterised by modelling straight beams or plates in a plane(s). A regular
structure is easily generated by inserting beams and plates using guiding geometry (graphic modelling snap-
to-grid technique). Beams and plates may also be created using the more traditional method by specifying
end co-ordinates manually (line based or graphic modelling where input data is explicitly given). As
explained earlier in this chapter, all modelling is done on a concept level and not on a geometry or finite
element level. In other words, GeniE will let you model the structure as you see it. A beam can cross many
plates and other beams, GeniE will keep track of all intersections and topology for you. Similarly, it does
not matter whether you insert plates or beams first. Calculating the intersections is done on the fly by GeniE
and when making a finite element model a consistent mesh will be generated.

The figure to the left illustrates a regular structure
which has been modelled using beams and plates
inserted in random order. Also observe that a beam
is considered as a beam in its full length, i.e. start
and end points are at the outer ends of the beam
and not at each intersection with another beam.

You may of course decide to split the beam into
smaller beams. The selected beams to the left
(highlighted in read colour) are examples of
continuous beams intersected by several beams.

GeniE has several features that will allow you to change and modify the model after it has been created.
Typical examples may be copy, move, change or split for single or a group of members in one go.

2.7  Advanced structure and panel modelling

GeniE comes with several features for advanced structure and panel modelling, for example automatic
tubular joint design, segmented beam modelling, punching, automatic creation of shim elements, flushing
stiffeners (offset of beams) or curved beams and plates.

The figures below illustrate a number of examples where GeniE’s features for advanced modelling have
been used. GeniE is also capable of handling double-curved plates and connected beams.

Tubular joint including cans, stubs, cones and planewise gaps

A segmented beam consisting of pipes and cones
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A stiffened panel punched by a 2D-profile

A single curved plat containing one flushed beam.

Two plates connected by a half cylinder.

A ship model intended for hydrodynamic and stability analysis (a
panel model).
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2.8 Equipment and load modelling

Gravitational and inertia loads relevant for a topside structure are normally caused by equipments placed on
the structure. Thus, the designer needs to calculate these loads prior to applying them to the analysis model.
GeniE offers the possibility to model the equipments and to place these on the concept structural model for
given load conditions. The program will compute the necessary line loads or masses automatically.

Structural assessment cannot be limited to dealing with
structural concepts only. Often, the design of the structure
will be influenced by other concept information such as
heavy equipment. Equipments may be seen as non-
deformable objects that generate loads but do not contribute
to structural stiffness. If this assumption does not hold the
equipment should be modelled as a structural entity.

Placing_ an equipment ar_1d Prior to generating an analysis model you need to specify
automatically calculate line whether the model is intended for a linear structural analysis
loads on supporting beams (loads from equipments must be used) or for a dynamic

analysis model (where mass from equipments is used).

2.8.1 Equipment modelling

The equipment items are independent concepts that may be modelled explicitly or imported via weight lists.
The equipments have mass and dimensions and via gravity or other acceleration this mass induces loads.
The loads are distributed over the load carrying interface between the equipment footprint and the structure
and can be represented as line loads applied to all the beams part of the load carrying interface.

The footprints may be modelled exactly to ensure correct load transfer to the structure. The user may also
specify a load pattern rule, that is specify which parts of the structure that shall receive loads.

Note, however, that data imported from weight lists do not contain information like footprints and relative
centre of gravity. User defined equipments are thus termed Prism Equipment while an equipment imported
from a weight list is called Bounding Box Equipment.

GeniE will always calculate a correct equipment mass and load accounting for
¢ Relative centre of gravity of the equipment itself
e The load transfer pattern — typically skid beams or support points
e Load transfer rules specifying which beams will receive loads — typically beams in one direction

Once the load carrying interface is established the load generated by the equipment is automatically
calculated. First, the total equipment force is calculated as Feguipment = MaSSequipment * acceleration field. This
force is then distributed over the load carrying interface while ensuring force and moment equilibrium.

When the acceleration contains a horizontal part shear forces as well as a pair of forces is automatically
calculated — the vertical location of the centre of gravity plays an important role.
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When moving equipments the load calculation is done on the fly. In other words, you do not need to
calculate loads when you have moved equipments or inserted a new supporting beam. There are also several
ways of verifying and documenting that the loads have been correctly applied to the model. The figures
below show loads calculated on the same equipment, but with different locations.

Line loads calculated at Equipment moved to new
interface between supporting position and new line loads are
beams and equipment footprint automatically calculated and

applied to model

The illustrations above show an equipment with many footprints (support surfaces). Where the footprints
intersect with beams linearly varying loads are calculated to ensure moment equilibrium. An equipment may
be used for several loadcases and in various positions (on top, below or along supporting beams). You may
also create new equipments based on existing equipments, for example from a copy and change operation.

The resulting COG of mass from Equipment when using Footprint-Mass will usually be in the centre of the
projected surface, even if the equipment COG is not in the middle of the Equipment box. The mass of the
equipment is in this case split into equal parts and put into the supporting nodes. The COG will be near the
middle of the supporting plane, unless different number of nodes at different beam edges under the
equipment.

2.8.2 Weight lists

Many weight control systems can produce a neutral file containing information about the equipment objects,
their mass, their size and where they are located. GeniE can use this information to automatically calculate
loads to a model. Weight lists may be specified in .csv or .xml format.

Equipments in a weight list may not always have information about its size, you can therefore decide a
bounding box so that GeniE will know which structural members will receive load (where the box intersects
with structure).

When calculating loads from weight list objects the total force (mass times acceleration) is distributed as
constant line loads on the load interface. For weight list objects the load interface is the intersection between
a beam and the bounding box. This means that using the weight list approach is not as accurate as modelling
equipments since these hold more information (relative centre of gravity, footprints, calculating linearly
varying loads).

The loads or masses produced from a weight list may be used in many loadcases in the same way as other
equipment. They can, however, not be used in different positions since their locations are specified in the
weight list.

You can read in many weight lists and use these in different loadcases or load combinations. You can also
choose to not load all items from an imported weight list into a loadcase.
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The figures below show how an imported weight list read and converted to line loads. The first step is to
import the data, the next step (automatic) is loading a loadcase and the final step is automatic calculation of
constant line loads.

e . L =
=y <7 R
y o // /MMMM
Weight list objects read by Weight list objects (bounding Constant line loads calculated
program — the red dots box equipments) placed in a where beams intersect the
indicate locations loadcase bounding box equipments
2.8.3 Acceleration loads

You may specify two types of acceleration loads in GeniE. The first one — which is the most used — is
applying a constant acceleration field (x,y,z directions) to the model. The selfweight of the structure is
represented by applying a constant acceleration field in vertical direction (e.g. -9.81 m/s? using SI units).
Note that the loads calculated will include contributions from both structure mass and any point masses
defined.

The other option is to define an angular acceleration field. Normally you use this option when acceleration
results from a hydrodynamic analysis are known and you want to model and analyse e.g. a topside structure
without any connection to the hull.

2.8.4 Explicit loads

There are a number of explicit loads that you can apply to the model. Typical loads are point loads, line
loads, surface loads (pressure loads on plates), temperature and prescribed displacements. Observe that none
of these loads can contribute to the mass model required for dynamic analysis.

GeniE is flexible in how the loads are applied. For example, a point load does not have to be located at a
previously defined point or at beam ends. Similarly, a line load may be applied to a part of the length of a
beam. For surface loads the pressure may be applied to parts of a plate if desired. It is required, however,
that all explicit loads intersect structural elements to contribute to the analysis. Hence, moving a beam will
not move loads defined to act on the beam.

A point load including moments, i.e. not only force components, cannot be applied somewhere along a
beam. It must be applied at the beam end or at a defined point along the beam. A point load including force
components only may, however, be applied anywhere along a beam.

Point and line loads apply to beams while surface loads apply to plates. In other words, if you apply a line
load to a plate no loads will be calculated for use in the analysis.

Once an explicit load has been created it is very easy to modify and move the load. Contrary to equipment
modelling, an explicit load can only be used in one loadcase.
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In the example below a constant line load has been applied between two structural joints. Then the load is
moved and the load intensities changed so that it becomes a linearly varying load.

.

LineLoadA, ' &
Line Load 4
1: (0,0,-100) [Mfm] b

21 (0,0,-1007 [N/m] !

i l‘\::"\ | i

|‘ |‘1 \%EneLc‘)adA

|‘ Line Load

| 1: (0,0,-100) [Mfm]
21 (0,0,100) [M/m]

5

Line load applied to part of Same line load moved and
continuous beam with new intensities
2.85 Loadcases and load combinations

A loadcase is set up by either placing equipments on the structure, including items from a weight list,
defining explicit point/line/surface loads, including effects from temperature loading or accounting for
acceleration (mass and constant or angular acceleration).

Load combinations are easily created by including loadcases where you also may add scaling factors. A load
combination can be used in other load combinations (also called nesting), with or without scaling factors.

A load combination may be viewed graphically with the scaling factors included in the graphic presentation.

When using the feature for several analyses, different loadcases may be referred to.

2.9 Prepare for structural analysis

Prior to performing an analysis it is necessary to generate a finite element model. GeniE will create a finite
element mesh either automatically using default settings or those specified by you. In case it is not possible
to create a finite element mesh you will be informed which parts are causing the problems and also guided in
how to refine the model so as to be able to successfully create a finite element mesh.

A model created in GeniE can be used for several purposes (see next page for illustrations):

e Linear static analysis controlled from the GeniE user interface. In this case GeniE will automatically
create a finite element mesh, perform the analysis using Sestra and produce a result file that can be
accessed by GeniE. For such analysis it is important that the equipment mass is applied to the model
as line loads (this is the default option).

e Eigenvalue analysis controlled from the GeniE user interface. GeniE will again create the finite
element mesh and do the eigenvalue analysis using Sestra. The eigenvalue results are ready for
visualisation in GeniE. In this case it is important that the equipment mass is applied to the model as
point masses connected to the model (you need to change default settings).

e A model intended for use outside the GeniE domain. Examples may be a superelement created by
GeniE for subsequent import into Presel, you may want to refine the Sestra input and run the
analysis separately or you may want to add a GeniE created mass model to a hydrodynamic analysis.
In such case you need to decide how to represent the equipments (loads or masses), apply the
relevant boundary conditions (super-nodes in case of a superelement analysis) and create the finite
element mesh prior to exporting the finite element model for its intended use.

A common approach when making an analytical representation of a real structure is to neglect structural
parts and coating that are not relevant for the stiffness of the structure. However, these have importance
regarding the total mass of the structure. To overcome this limitation, it is possible to scale masses to a
target mass value.
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Equipment placed on top of
frame.

Mass model: Equipment mass represented
as point mass plus beam connecting the
structural part. Hinges are introduced

between connecting beams and structure
to avoid moment transfer when point mass
is subjected to accelerations.
Eccentricities may also be neglected.

Model containing boundary
conditions (fixations and
supernodes).
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Linear static analysis: Equipment
mass represented as line load in
finite element model.

Mass model: Equipment mass represented
as eccentric mass elements connected to
the structural parts, note moment transfer
when subjected to accelerations. This
option should be used with care, and
preferably only when global results are
the target of an analysis.

The finite element model is ready
for inclusion in a superelement
assembly. A supernode is
visualised as a red ball.
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2.10 Run analysis and look at results

GeniE can run a linear static analysis using pre-defined parameters for running Sestra in the background.
When the analysis is completed you can verify the analysis details by accessing the output files from Sestra.

When you start the analysis GeniE will automatically recalculate all the loads, generate a new finite element
model, run the analysis and create a result file that you can postprocess from the GeniE user interface.

GeniE has built-in knowledge in how to assess the finite element mesh quality — you may alter these settings
if desired. However, it will always be your responsibility to ensure that the results found in the analysis are
good enough. Hence, it is important that you check attention to the mesh quality. If you are not satisfied it is
very easy to change mesh parameters and run a new analyis.

A topology point in the model will introduce a finite element node in the analysis model. In case you have
done changes to your model you may want to remove unnecessary topology points to simplify the finite

element model. GeniE comes with a special tool for this purpose — the simplify topology feature. Below is
illustrated a simple frame where the inclined beam is moved and how this effects the finite element model.

3 o Hi

g

b

Small frame model. Small frame FE model.
Before moving member Before moving member.

8 FE nodes created.

3 B i 10 3 5 8
4 1] 7
v 3
Model after moving upper end  FE Model after moving member. FE Model after simplify
of inclined member. 10 FE nodes created. topology.
2 topology points not necessary. 8 FE nodes created.

The above example shows a pure beam but the same principles apply to a plate or mixed beam/plate model
also on how finite element nodes are created where topology points are generated.

GeniE will let you look at certain results attributes like displacements, general plate stresses, principal
stresses, and beam forces and diagrams. You may look at results for the whole model or parts of the model.
Another advantage of the concept technology is that a concept holds information about the finite element
details and results. This means that you can select one (or several) concepts and show results for given
loadcases.
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Furthermore, you may specify how much information to be presented per view. The examples below show a
complete model (the finite element mesh, loads and displacements), a pre-defined set (VonMises stresses
only) and one single beam (moment diagram).

Observe that results are showed in the database units specified when you start a new modelling session in
GeniE.

.087e-001
. 746e-001
. 405e-001
. 065e-001
. 724e-001
. 384e-001
. 043e-001
. 703e-001
.362e-001
.022e-001
.811e-002
. 405e-002
. 000e+000

Displacements for global model.
Figure shows FE mesh, load, and results.
A scaling factor of 2.0 has been applied

-424820

.953e+008
. fO07e+008
+461e+008
+215e+008
969e+008
723e+008
477e+008
.230e+008

«844e+007
.383e+007
.922e+007
.461e+007
.000e+000

191176

VonMises stresses for bottom deck. Moment diagram for one selected beam.
Figure shows results on a selected set.

In case you want to re-run your analysis because the model has been changed (e.g. new beams, moved
equipments) you only need to start the analysis process — GeniE will create a new finite element model and
re-calculate all loads prior to running the analysis. This ensures full consistency between the concept model
and the finite element model.

2.11 Run eigenvalue analysis

GeniE comes with a pre-defined input for running an eigenvalue analysis in Sestra. The input involves
calculation of the 10 first eigenmodes using a number of methods (e.g. Lanczos’m Householder). If you
want to calculate other eigenmodes or use another calculation method you can set up the necessary input
data and run it from inside GeniE. Alternatively, you can export the finite element model and do the analysis
from SESAM Manager (executing Sestra).

Prior to analysis you should remember to represent the equipment as masses.
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Displacements - All, deformed
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2.12 Run hydrodynamic analysis

29 August 2011

The example shows an eigenvalue analysis
performed from the GeniE user interface.
All equipment masses contribute to the
mass matrix (structure mass plus equipment
masses).

Before running a hydrodynamic analysis based on Morison’s theory you need to add necessary attributes to
your model. Several of these belong to the concept model while other data belong to the environment. The
data applied to the concept model are typically Morison coefficients, non-structural members and flooding.
Remaining data (such as water depth, wave theories, current) constitutes the environment — Vol. 2 of this
user manual describes how to model such data. GeniE creates the necessary input data for hydrodynamic

analysis using Wajac.

Following the hydrodynamic analysis you may run a structural analysis including the loadcases from the

hydrodynamic analysis.

Two different sets of Morison
coefficients and one flooding
parameter applied to model

Beam moment diagrams (blue colour)
on structure exposed to wave loads
(yellow colour)

The examples above show a small jacket where Morison coefficients and flooding parameters are applied to
the model and the results (wave loads and moment diagrams) from a structural analysis based on

hydrodynamic loads.
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2.13 Run pile and soil analysis

You may also model all data necessary to do an integrated analysis consisting of structure, wave (or wind),
piles and soil as well as to do the analysis itself. Vol 2 of this User Manual explains the modelling features
and also how to run such analysis, either as separate activities or as one integrated analysis.

The picture below shows the various parts of a complete model and an example on how results may be
investigated for a complete model.

A complete model consisting of both
environment and structure.

24 Oct 2004 21:38

Analysis1.WLC(2)
Displacements - All, deformed
Min: 0

Max: 0.0362702

24 Oct 2004 21:39

Analysis1.WLC(2)
Beam Forces - Mxy
Min: -475.479
Max: 498.912

3.627e-002
3.325e-002
3.023e-002
H2.720e-002
He.418e-002
2.116e-002
1.814e-002
1.511e-002
1.209e-002
9.068e-003
6.045e-003
3.023e-003
0.000e+000
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Deformed shape Bending moments
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2.14 Code checking and advanced results processing

The code checking of frame structures is done in Framework while code checking of plate structures is done
in Platework. More advanced post-processing can be done in Xtract. Platework and Xtract are based on
finite element technology meaning that the concept information cannot be referred to in these programs. The
programs will read the sets you have created in GeniE.

The concept information built into the model created in GeniE is understood and used by Framework
meaning that all the naming conventions (e.g. beams, loads, materials, sets) are the same in the two
programs. Note, however, that you should limit all names to 8 characters. The examples below show a small
model viewed in GeniE, Framework and Xtract.

GeniE created model
Concept level: BM18

LA

MZ4

Same model viewed in Framework.
Program reads concept information.
The selected beam is referred to as BM18.

Same model viewed in Xtract.

Program does not read concept information.
The selected beam is referred to as finite elements
35, 58, 68, 78, 90, 100, 110.
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2.15 Re-analysis

A re-analysis may easily be performed after changing some of the properties. Often new structural members
have been inserted, section types edited and changed, mesh density refined and so on.

Only one command is necessary to generate a new mesh, running the analysis again and present the same
type of results again.

You may execute as many re-analyses as you want. Observe also, that a new finite element model will be
created every time you do an analysis. GeniE takes care of consistency between finite element model, results
and the model itself.

2.16 Documenting the model

There are a number of ways to document and verify the model covering the range from on-line verification
using the graphic capabilities and pop-up property sheets to documenting the model using either print-out or
graphic file options.

15 m,0 m,5 m)

It is easy to select whole or parts of the model to investigate and to which you want to add
additional information. Typical examples may be labelling of section and material names. The
figure to the left shows an imported graphic file where name and the coordinate values have
been added to a beam.

Bmé1

15 m,0 m,0 m)

Hard copies of the graphic window may be directed to your default printer or saved to file. A graphic file
may easily be imported into an office system. You may also document your model by saving the details to
files that can be accessed by e.g. Notepad, any Internet Explorer or MS Excel. The example below shows
how you can verify and document the model data using MS Excel.

Il
[!E:] Fle Edit Wew [nsert Format Tools Data  Window Help Type a question for help = = &8 X
NEEaE ERY | 4pR-T @ = -4 3| B 0o - )
Arizl 10 v B 7IUESEE=EEEF%, BN EE -5 -A-
] Ty < 5=l -
A10 A4 A~ BM1T
A [ B [ C [ D [ E [ F [ & [ H N
1 |Name Mass [Kg] X-Cog[m] Y-Cog[m] Z-Cog[m] Length[m] FlexLen [m] Type
_ 2 |BMI 3 4289E+01 14.000 0.000 0.000 25.000 28.000 Straight Beam
_3 |BM10 2 5915E+00 5.500 14.660 0450 11.000 11.000 Straight Beam
4 |BM11 2.5915E+00 5.500 18.330 0450 11.000 11.000 Straight Beam
~ 5 |BM12 6. 7754E+00 14.650 11.000 0.300 22.000 22,000 Straight Beam
B |BM13 6 7754E+00 17.150 11.000 0.300 22.000 22.000 Straight Beam
7 |BM14 6 7754E+00 19.650 11.000 0.300 22.000 22.000 Straight Beam
_8 |BM15 6.7754E+00 22,150 11.000 0.300 22.000 22.000 Straight Beam
9 | BM16 5. 7754E+00 24.650 11.000 0.300 22.000 22.000 Straight Beam
Bh17 3 3190E+01 14.000 0.000 12.500 25.000 28.000 Straight Beam
_11 |BM18 3.3190E+01 14.000 22.000 12.500 28.000 28.000 Straight Beam
_12 |BM19 2.3315E+01 0.000 11.000 12.500 22.000 22.000 Straight Beam
13 |BM2 3.4289E+01 14.000 22.000 0.000 25.000 28.000 Straight Beam
14 |BM22 2 5915E+00 5.500 3.670 12.900 11.000 11.000 Straight Beam
_15 |BM23 2 0151E+01 19.500 11.000 12.500 17.000 17.000 Straight Beam
_16 |BM24 2.5915E+00 5.500 7.340 12.900 11.000 11.000 Straight Beam
17 |BM25 2.5915E+00 5.500 14.660 12.900 11.000 11.000 Straight Beam
18 |BM26 2 5915E+00 5.500 11.000 12.900 11.000 11.000 Straight Beam
A0 15K =4 AE+00M0 A0 BAN A1 M00n il (nl ielealalyl 70 NO0 St alt Boed hdl
4« » w[5 MariToc £ Qverview 4 Beams ) BeamMass / Sections / Thickness / Mate| 4 | h] _>|JJ
Ready Sum=115.6398 v

The model data documented using MS Excel.
In this case the mass of BM17 is in focus
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2.17 Journalling and reading commands, wizards

GeniE comes with full journal support of all modelling and analysis commands. This means that every
change of the model is journalled to a file unique for each modelling session. The journal file (file extension
*.js) can be read in to re-create the model and it can be modified in a standard text editor to suit the user’s
needs.

The syntax used on the journal file is based on the JScript™ scripting language. This means that the user
can extend the modelling features of GeniE by utilising the powerful features of the JScript programming
language. Examples of such are macros and wizards, or journal files that you want to re-use from time to
time (e.g. your own section properties).

GeniE comes with two wizards (jacket and deck wizards) that use the programming feature in the
journalling system. The figures below show MS Excel running the jacket wizard and GeniE with the same
model (automatically created using the journal file).

* Storegrunn.gni - Genle o [=1 3

v esax
Dou@n8nT xua-s- bk W os - mmmm‘roosmb

Q&ﬂwmhmwwww

L DEHE X ?wsaa@ans Hd eﬁsﬁ, }De!masc(ay 7H|<mk~a.xase> ~] |rafname
rGenle =g Bater / B(E S| AK M B | kR s[4 2 K@ <o secton> << matena |
3 = =104 Sep 2003 13:35
= L) Storegrunn Nare ~||storegrunn
@ £ Analysis 7/ DXD1AZ2 Straght B
% &1 Envionment /DDIAZ3  Staght
# {3 Equpment /DXD1AZ4  StachtB
5 3 Properties /DXDIAZS  Straght
hey /DDIAZE  Swaghte
& 5 Utdoes /DD1AZ7  Stachte

/D0IBZ2  Straght
/DXDIBZ3  Stachte
/DXD1BZ4  Straght
/DDIBZS  StaghtB
/DXDIBZE  Stachte
/DD1BZ7  Stacht
/DIDICZ2  Stracht®
/DXDICZ3  StraghtB
/DIDICZ4  Stradhte
/D0ICZS  StaghtB
/DDICZ6  StaghtB
/DXDICZ7  Straght
/DXD2AZ2  Staght
/DXD2423  StachtB
7/ DXD2AZ4  StraghtB

g?i&izé Srae L
else if (Thisbrace == "bracedown") { BraceDownY(i);} 3]
else if (Thisbrace == "xbrace") { BraceUpY(i); BtaceDownY(:}[ﬂ
) c»mmwme/wmcw-vum/ = >
The wizard guides the user in how to specify a The jacket model sent to GeniE. The wizard allows
jacket (or topside) structure. The wizard will you to specify section and materials — this means
create a journal file and start GeniE that that the beams created are more or less complete.
automatically creates the model. The wizard also To run an analysis of this model you only need to
contains information on how it is build up so that specify boundary conditions and loading
VOu can create your own wizards. conditions.

The wizards are accessed from the help system and they include guidance on how to use the wizards.
Consult the Readme.txt and also the “Help”-tab in the Excel spreadsheets.

3 Sesam Genie Help - Microsoft Internet E: - |D| xI B Readme. txt - Notepad I [m] Y
Fle Edit Format View Hep
>
Fle Edit View Favorites Took Hep ‘ J: Readme. txt for Genie Jacket and Topside wizards ﬂ
eBack - |ﬂ @ \_h ‘})Search *Favor\tes A Media ﬁ”
3 These wizards are implemented as MS Excel files. The provided
Address I@C:\Program Files\PMVSYGenieiHelp\Madeler _Help html j Go ‘L\nks > FiTes are to be understood as templates for you to copy and
g mad i Fy.
-
& Genie Lite Frame B B Deck_uitl xis ; .
Worksho B8} vicrosoft Excel worksheet How to use the wizards:
LYOrkslop SI0KE 1. Create a new Genie workspace.
® Framework by Jacket_uitil.xls
Worksh E - —- 2. Copy the relevant wizard file to the Genie workspace folder.
Orksho Microsoft Excel Worksheet Change the the file protection to allow writing.
Iﬂput files : S531KB optionally, rename the wizard file to something meaningful.
Examples/LiteTutnriaM 4 Readme.txt 3. Open the wizard file in MS Excel. Perform the necessary
= | TextDocument changes /parameter updates.
Wi d 2l 4. See the Help sheet in the wizard for guidance.
1zards
. 5. when updates are complete, press the "write Genie Input" button.
2 Wizard templates A mesage will be given, specifying the written file name.
6. In Genie, use the File | read Command File ... option to
HowTo- Videos reate the model.
Ind Mtematwely you can exwt Genie in pomt 1 above, and use
2.9 ""Run Genie" mstead of "Write Genie Input" in po mt 5. Using
hd this option, Genie will be started and the journal file will
4 » be exscuted automatically.

ol [Ramy computer y I a2y
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For back-up purposes you are advised to create a copy of the journal file including your own comments
(either created interactively during modelling session or manually added afterwards). This file is of great
importance when recreating the model in newer versions of GeniE and if you need support assistance.

//Tolerances Rules
GenieRules.Tolerances.angleTolerance = 0 deg;

s e ol e el O You may also create a clean journal file to
ffovver STRUCTURE Wit/ / easily reproduce your model (except for

o smerEEg! , curved structure, imported weight lists and
Bml = Beam(Point(O m,0 m,0 m), Point(l0 m,0 m,0 m)); . . .

B 2 BeamEoInt b nri0 w0 md: Poincerd nrio mid add! cut-outs in the structure). This file does not
s < BeamchoImEcd w6 m0 M’ BalnEei0 i t0 oo oy include the history on how the model was
Eme = Beam(Point(l0 m,0 m,0 m), Pointd0 m,10 m,0 md); . . .

. created. The clean journal file includes

T S mpartPoInt POt (0 m,0 m,0 mY; comments and it easy to understand how it is
Sp2 = SupportPoint(Point(l0 m,0 m,0 m); . .

0 S ETLERDBIHenaC O i 10 0 108 built up. The picture to the left shows an
e CUTDING GEOMETRY ww/ example of a clean journal file.

J/Guiding Geometry
GP_UsermANUAL = GuidePlane(Point(0 m,0 m,0 m), Point{lQ m,0 m,0 m), Point{lQ m,10 m,Q

Jfeeex EQUIPMENTS AND LOAD MODELLING *¥¥¥¥//
//Definition of LoadCases

L1 = LoadCase();

LCl.setFemLoadcase(1);

The journalling system is documented on the help pages (Help|Help Topics -> Jscript commands). Further
information may be found on http://msdn.microsoft.com/scripting/default.htm?/scripting/JScript/ and
http://msdn.microsoft.com/scripting/jscript/download/jsdoc.exe.

2.18 Unit handling and section libraries

GeniE comes with a powerful unit handling system. The user may choose a preferred consistent set of units
for the model work space — the database units. This must be done when the work space is created and this
cannot be changed.

During modelling the user may choose to use another input set — the input units. GeniE will automatically
convert the input quantity to data base units. When documenting a model, either graphically or textually, the
input units are used. The results from a structural analysis are always shown in database units. The unit
system is fully supported by the JScript implementation.

GeniE also comes with the AISC and Euronorm&Norwegian Standard section libraries. You may choose to
import all or parts of these libraries. When importing section properties these are logged on the journal file
meaning that you don’t have to import every time you recreate a model using the journal file as input. The
profiles are logged on the journal file according to the input units you have specified.

Create /Edit Cross Section ll
Pipe Bar Buox | Section L Section | Channel | - 1
G | | eo | : B B Tr_\e example to the left shows th_at only a few of I-profiles
e D =] F ] with a given name HP* shall be imported for further
Subset: [ i usage in GeniE. The profiles are found in the AISC
e e section library.
HP310x110
[ Channel [ Pipe | |HPatoxies
[ Sectiontype [~ Box icall HP310x79

HP3
HP3

[~ Bar L
[v Name match HP

[~ Regular expression @

[ Maxheightdiam  [05 [m]
[~ Min height/diam 0.1 [m]

MNumber of sections to be imported: 4 of 11 Impart
’7 Al (& Selected |

oK I Cancel | Apphy |
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2.19 Transfer of a model through the Input and Results Interface File format

GeniE creates a finite element model, the *.FEM file, when you make a finite element mesh and when you
run an analysis. This file can be exported to other SESAM programs, either to Sestra for more advanced
type of analysis, or read into Presel for inclusion in a superelement analysis (supernodes in GeniE are then
required). The *.FEM file contains the concept information that some SESAM programs (e.g. Framework)
can understand. Other programs are not capable of using the concept information since they are pure finite
element based programs, examples of such are Presel, Patran-Pre, Usfos and Xtract. In such programs, the
finite element model forms the basis.

Following a linear analysis performed in GeniE (Sestra running in background) a result file *.sin will be
created. This file can be read into Framework for e.g. beam code checking, Platework for plate code
checking and Xtract for more advanced postprocessing.

2.20 Import and export from other systems
GeniE can import/export data and build a concept model from SESAM or other systems:
e Preframe, Prefem, Patran-Pre — structure & loads - reading SESAM’s Input Interface File *.FEM
o From Ansys (neutral file *.cdb) when Prepost has been used to create a *.FEM file
e SESAM - structure & loads — write SESAM’s Input Interface File *.FEM
e Sacs — structure & loads — reading neutral file *.inp
e StruCad3D - structure & loads — reading neutral file *.s3d
e Spatial Technology SAT file — structure only — read a neutral file *.sat
e CadCentre PDMS — structure only - read and write neutral file *.sdn (also referred to as sdnf file)
e Intergraph PDS — structure only — read and write neutral file *.sdn
e The AISC Section library, version 3 — read a database
e The Euronorm and Norwegian Standard Section library — read a database
e Equipment data from weight list systems — read a *.csv or *.xml file created by a weight list system

e Documenting the model and loads using *.txt, *.xml or *.html that can be accessed using e.g. MS
Notepad, MS Excel, MS Word or any Internet Explorer.

e Graphic files for inclusion into other office systems - *.gif, *.eps. *.omp. *.tga, *.tif, *.ps, *.vrml,
* dfile

2.21 Panel modelling

GeniE may also be used to create panel models to be used in stability or hydrodynamic analysis by HydroD.
Furthermore, the panel models may be used in coupled analysis in DeepC. Common for all such analysis is
that they require a panel model in addition to what is referred to as wetted surfaces.

The hull form of a floating vessel is often built up from double curved surfaces. GeniE can handle such
curves either from a direct import using existing structure as found on a SAT file or by a manual definition
of all cross sections followed by a plate skinning operation.

It is also possible to define tanks whereby you can specify tank fillings during stability analysis in HydroD.
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The pictures below show an example where the hull has been imported from a SAT format and tanks have
been defined.

A ship hull form imported from SAT format. Parts of the
structure removed for visualisation.

Two internal tanks have been modelled. These tanks may be
referred to in HydroD and tank filling may be specified there
(filling fraction and fluid density).

The outer surface has been assigned wetted surface such that
hydrodynamic loads and accelerations may be computed in
HydroD (and Wadam). These loads may be transferred back
to the finite element model (see picture below) for
subsequent analysis. Such analysis cannot be done from
GeniE’s interface, but should be done using SESAM
Manager.

The finite element model automatically created by GeniE
using default settings.
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3. USER'S GUIDE TO GENIE

This Chapter focuses on how to use the program. The Chapter had been built up according to the sequence
of steps you would normally follow if you were to do a full design analysis. The first Section describes the
basics on the user interface and how you can interact with the program when doing modelling, verification,
and documentation of your model.

3.1 Getting started

3.1.1 The Graphical User Interface (GUI)

The GUI consists of 5 main parts - the menus, the tool bars, the browser, the graphical window, and the
command line interface (CLI). In addition there is also an information field:

B —Ioix|| The user interface is fully
e edt vew  Menus dockable, meaning you can

| D[R ey o 6 2 |
|7 - A s s

Name

Il = ==l
A - D4 e 5 |

Tool Bars configure the layout to your

own preferences.

The pulldown menus are
available from the area
Menus, while the buttons
BT AT Graphical Window (or short cut to a certain
command) are available
from the Tool bar area.

Graphic modelling and
interpretation of the model
is performed in the
Graphical Window.

I ﬂ A tabulated view of the
g Command Line Interface model is available from the

Browser area — here you

4 _vlll .
4 l :“‘ Massages ), Command Line f{isual Cliphoard \ Defaults | may also edit and Change

Ready _ I I 4 the model.
— Information

The journalling system is running in the Command Line Interface — here you type in explicit commands if
you want to do modelling using a line based input approach.

312 Starting up
You create a new project or model (termed workspace in GeniE) by
File|New Workspace <model name>

This will create a directory on your disk c:\program files\dnvs\GeniE\workspaces\<model name> when
using default installation settings. All files and information for this model is stored under this directory.

You can save, close, and open up the same model.

Note that when you make new workspace you need to decide the database units and whether you want
tolerant modelling to be default, see Chapter 3.2 for further details. It is not possible to change the database
units during modelling.
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For the remaining parts of Section 3.2 you may want to have access to a model while reading the content.
For this purpose you may a) start the program (see Chapter 4 on how to start GeniE), b) create a new
workspace and call it e.g. Test, ¢) save a predefined model that you find on the on-line help system (F1, then
find a file under Tutorial 1 called Small_topside.js and save to your PC), d) read in the file by using
command File|Read Command File <path>Small_topside.js, e) save the model by File|Save. You now
have a model (with model name Test) where you can test out many of the features listed in the following.
The model should look as follows:

& C:\Program Files\DNVS\Genie\WorkSpaces\ Test\ Test.gni - Genie = =1l x| - H -
S et T The picture shows GeniE with
DFH &X |2 wiANa@axs|! ¢ @6 9 & |vDetasdspiay | [loadcaser  w] |e@[name ~|

e E T O - default setting enabled for graphic
" : ‘ viewing. In the following several
options on how to change these are

mentioned.

If you want to test these out and you
for some reason want to return to the
default settings, you may do this by
View|Options and select Restore
Defaults.

‘ jLd|
[ ﬂ
« L |
4[> [{Messages ), Command Line {Visual Clipboard } Defauks |
3.1.3 Setting up your preferences

You define your own user profile via the menu View|Options. Here you can change system settings for the
display, the categories, and the cursor feedback. The changes you make here are permanent, meaning that
the new system settings also apply for new modelling sessions you do in GeniE.

x|| General — colours and appearance of
General Seflings |Mouse| MDdE!|| AnnDtatian’Diat:rﬁms' the user |nterface
E|. kodel FPropety |Va|ue Defined where
. -a® Environment

me® FEM . . .
o8 Guiding gomsty Settings — predefined model views

<& ® Loads and Equipr
4B Structure
@ Utilty A
1 22 Uty Selection Mouse — cursor tooltips and
L0 Working Set, Active
- Working Set, Inactive feedbaCk

Model — how to view the model and
use of property colour coding

features
I O
Default display vl Save As. Delete Restore defaults | Annotation _ Iabe“lng Of gIObaI

Ok | Cancel | Apply | mOdeI
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3.1.3.1 Change the appearance of the user interface

2 x| You may double-click any of these attributes
General I Settingsl M oLize | b odel I Annotation A Diagramsl to change settings.
S lechian I Advanced sna If you have_ a sIow/m_edium PC,_ you should
" Tauched by wibberband = » at least activate the tick-off option for
V¥ Integrated segment editing Int tion Wiref thi ill sh
% Enclosed by ubberbard ™ Preview copy/move defaul nteraction Wireframe — this will show your
| 5ol cvmune] ol olifens modt_el in eref_rame view when moving,
rotating, zooming etc.
Property I Y alue I -
3 Backgound Colar F:0 G:0 B:0 Also observe that if you want a preview of
O Bounding Box false COpy Or move operations, you may set this to
£diColor Fi:255 G255 B:255 your default option by ticking the right box.
A ComboBox Font T ahorna
A Font M5 Reference Sans Serif You may also want to change the
0 Hardware Acceleration  off background colour, or appearance of text.
& Interaction Wireframe true ) S
#£3 Label Color 1 R:255 G:255 B:0 When producing a graphic file, it may be
£ Label Tet Color Fi:205 G:295 B:255 beneficial for you to change Current
— ;”E_:“'dth 1F y background from Screen to paper — this will
%‘ P;Z:;'CWE 1;;' in many cases make a better view when the
" Point Size 1 — || npicture has been imported to an office
O Show Rotation Center  falze system like e.g. MS Word.
Show Trackball fal . i
O Show Trackba e Note also the tick-off options for default
O Stack Selection falze ;I i .
preview when copy/move and for setting the
Current background: |5creen j rotation centre.

(] 4 I Cancel | Apply

Below is showed an example where background colour has been changed, the text font is changed to Times
New Roman 14, bold, and yellow. Also is showed how it appears when switching background to Paper.

P CoProgran Fles DNVS | Geriie\ WorkSDaces UM UM, P CiProgran Fies DNVS\ Gerie \Wo
e Edt ew Femt Took heb e Bk Vew bust Took heb
D@ &X tesna@laXe 1| @08 fruronn v hios <] [maffime - D@ &X P esnaBlaKe 1| @0 8 lomrony v hc ] |rafame =

/ BiESY AK B E Y L A I O A T y <] / BIES AK B (UE Y i B amc AT mea ke Fri e smo 3

X[ Splitstructure (BM21)/

>

P ol

o ) !
[ETE K Wissiages ), c o e Vil Cighid ), oot ] (TS R550), et e (T R GBAET
A

View model when background is set to Screen View model when background is set to Paper
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3.1.3.2 Change and make new predefined model views
GeniE comes with a set of predefined model views — these focuses on different attributes and results:

o Default display, shows all except finite element and results

e Mesh — All, shows all mesh information except results

e Mesh — Transparent shows mesh, but no finite element loads. Shell elements are transparent

e Modelling — All, same as default display, many users remove Guiding geometry from this view
e Modelling — Structure, shows structure but no guiding geometry or loads

e Modelling — Transparent, shows structure where plates are transparent plus equipments and their
footprints, no loads

e Results — All, shows all results but no structure or finite element mesh
¢ Results — with mesh, shows all results including the finite element mesh

You may change or delete any of these. Using Restore defaults will override any of your changes.

x| In the example to the left a new model view
ge:ar:: ijﬂgS |Muuae| MDdeIlAﬂnUtat\UﬂF:‘D\aun;amsl |V I |D — | Modelllng — Beams haS been Cr‘eated from
2@ Mode rope alug efined where . .
" @® Environment /& Color Ful15 G115 B:140 Beam saving the MOde”Ing — Transparent and

& FEM M Transparency 0% Beam

) @B Guding geamety removed visibility of plates. As can be

@ Loads and Equipment .
T Ew® toupren seen, the eye symbol is closed.

- Footprin

oo Lo simgrams Furthermore, the colours of the beams are
e changed to Red:155, Green:115, Blue:140.

- ® CU.|U!’CUdE|EgEﬂd ] .

":f Jom You should be careful in using red colour

Qi since any selected object is highlighted in
w-a® Uty red.

w0 Utility, Selection
{7 Working Set, Active

00 Working Set Inactive The new model view is permanent so that
todelling - Beams - Save As. Delete | Festore defaults yOU can use |t in Other GenIE SeSSlOnS as

well.
Ok I Cancel | Apply |

You may also change the model views directly from the toolbars. You click with the RMB on a filter tool
button to get access to the quick menu to the available graphic settings for the object. When doing so, the
current view settings as found under View|Options are automatically adjusted accordingly. Below is an
example where visibility of plates has been deselected.

EE S B k|

BRI R R E N AP ER IR EHENE N AT

T BBt back color | j [ M Plate back color

M Flate front color M Piate front color

@ Dualsided Polygon | @ Dualsided Polygon
? B Transparenc
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3.1.3.3 Change actions associated with the cursor

Generall Settings  Mouse | Model I Annotation / Diagramsl

W Curzar toolip

Available Fields: I 4 | Wisible Fields:

Load interface Diescription

Local system Add > | Mame

Mass Z-level

Mesh dengity <- Femove | Sail Curve
Sail Type
Scour
Soil Data
Sublayers
Hydro Flaading
Huydro Morison
M arine Growth
Air Drag

LI HudroDunamic Diameter

Move Up | Move Down

V¥ Coordinate feedback

' Orly when creating
' Always

¥ Feedback of nearest point

' Only when creating
 Always

0K Cancel Apply

3.1.3.4 Change graphical views and property colour coding

M view Options

General | Settings | Mouse  Madel |Ann0tati0n;"Diaurams|

X

—Beam presentation—|
" Wiretrame Hpdra Flooding -
& CQutling section Hydra Marine Grawth
"~ Hollow section Hydro Morizon
 Salid Hydro Shielding
Load Intertace
M aterial
[¥ Use propery calar coding Mezh Density
_ Color code seffings Murnber of Elements
g File Characteristicz
Froperty type R einforcement
ISBCﬁD” Ll Thickness i
Color palette
IRaianW LI Temperature
M agenta
[v Include legend title Graigcale
[~ Show all properties in legend Huescale
Palette 1
[~ Mark praperty not found Palette 2
: Hue
[~ Mark ambiguous property Palette 3
[¥ Caolarcode visible madel only
[~ Disable light mode
[0]4 | Cancel | Apply

29 August 2011

You may decide to see relevant
information when moving the cursor over
an object. For example, using the settings
to the left will result in the following
graphical feedback of a beam:

e Type of object

e The name
e Section
e Material

The mouse feedback is context sensitive,
i.e. the feedback depends on which type
of object is in focus.

The coordinate feedback is showed in the
lower left corner of the GeniE user
interface (the Information area).

There are a number of ways to view your
model:

Wireframe will draw a beam as a line
disregarding any section property. Plates
are not showed as such except for the
boundaries.

Outline section will draw the section as is,
but with no thickness information. The
plates are also drawn without thickness.

Hollow section will do the same as
outline, but in addition the boundaries of
thickness are included.

Solid will draw a section in full including
thickness view. Plates are showed without
thickness.

Observe there is a Toolbar pulldown
button that gives you a quicker access to
switching beam views.

Ea
A wireframe
I?Qutline
+ Solid

The property colour coding applies for the attributes shown above using a set of predefined colour palettes.
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The examples below show a model viewed in wireframe, solid, and outline including colour coding of
section types. All pictures have been produced using option Paper background.

3.1.3.5 Global labelling

W View Options x|

General' Setting&l Mou&el Model Annotation # Diagrams I

 Label

) ¥ Smart label position
I” Beam local axis ¥ Oriented Labelz
[~ Equipment local axis

I Node numbers Shrunken Mesh Factor
[ Element numbers 0.0 05 1.0

[ Eceenticity vectors ||, L .

[~ Mode Symbalz '—J—

™ Fem Line Load P '

Annotation options > |

Load/moment diagrams

b axirum height (world coordinates):

pe

Ok I Cancel | Apply

You may label the global model (or the selection as
seen in the graphic window) and label certain
attributes to it. You can add the following
information to your model

e Local axis of beams
o Local axis of equipments
e Node numbers

Element numbers

e Eccentricity vectors
¢ Node symbols

o Shrunken mesh factor when displaying the
FE mesh

o Ensure that labels are not stacked on top of
each other (smart label positions)

o Make labels oriented along beam axis
(oriented labels), names only

Maximum height (world coordinates) controls the appearance of load symbols.

You may also do labelling per individual object(s); see later for a description on how to do it.
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In the examples below are showed beam local axis (one of the beams have been rotated around local x-axis)
and node and element numbers for a set of beams (note that the default colours for node and element
numbers have been changed to red and blue in this case).

15 as a0 S8 36 68 A2 78 AR 90 56 10062 110 §6

32 8

e B4 94 04 19

Kill ;]

[ N
Fy
@
o7
N

28 4 _SB {4 A6 AN 76 46 88 54 98 50108 S5

26 2

24 0

B 22 A 54 [2 A4 38 74 44 86 52 96 58 106 B3

The example below shows the differences from using Smart Label Positioning or not. The picture to the left
shows labels stacked on top of each other, while in the picture to the right (using Smart Label Positioning)
all labels are separated from each other. For both pictures, label text colour has been set to red, and font
changed to Arial with size 20.

BM72 BM73 Bi74 BM75 BM7E BM77 BM72 BM73 BMT74 BM7E BMZE BM77

BM63 BM63
BMa3 BMO9
M104 M10
BM62 BMEM100 BMSS BMa1 BMa7 MIBMS2 BMST BM62 BMa1 BM5T
BMO5 BMOT7

BM61 BM61

B4 BMBS BMBS BMRT BM2S BM29 BMB4 BMBS BMEE BMaZ BMaR BMES

3.1.4 View manipulations (LMB & RMB)

The left mouse button (LMB) is reserved for selections (including rubberband selection), input fields, and
graphic modelling. The right mouse button (RMB) is used for view manipulations like rotate, zoom, and
pan.

When a cursor is placed above a selected item, the use of RMB will force the context sensitive menu to
appear. The use of TAB+RMB will always force the context sensitive menu to appear.

It is possible to decide on which position to rotate around. The examples show rotation around

o the system default rotation centre (governed by global coordinate system and the size and location
of the model), and

e auser defined position by selecting an object to rotate around.
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19 Mar 2004 23:36 19 Mar 2004 23:41
a a

[ x
[wAdOa@ake || e D &7 Modeng - peam v
" Defauit rotation scheme

v Rotate around closest object

I X
@ u@a®E | |d| @8 D &+ Modeling - Trans +
" v Defauit rotation scheme

Rotate around closest object

XV A
%)W

Z z

L¥x L%

To access the quick menu for selecting rotation scheme, click RMB on the tool button for rotation. You may
also change these settings from View|Option|General.

3.15 Selecting objects
When selecting objects that are overlapping, the following prioritization order will be used, top priority first:

1. guide point

2. all other concepts

3. beam

4. guide curve

5. plate

6. guide plane

There are two ways of selecting objects (beam, plate, equipment), graphically or via the browser. A
combination of these two is also possible. You may also select the finite element mesh while in graphic
mode.

3.1.5.1 Graphic selection

Single objects (e.g. beam, plate, equipment) are selected graphically by clicking the object. If you want to
select more than one object you can click (LMB) the first one, then shift+click on the additional ones. Note
that you need to set GeniE to selection mode by activating the selection button showed below.

E x|
g At [ A A K
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You may use rubberband selection, either all objects touched by or enclosed by the rubberband. You switch
between these two options using the rubberband button on the selection toolbar. The examples below show
the difference between enclosed, touched by or select only those visible. Note that all selected items are
highlighted in red colour.

[ x|
BT B PR I RN P TP A !

ect Touching

N x|
At m e Ll im e o K i

Select Enclosed
d Solact Yisihle

Observe that these selection methods will select all objects (visible or not) that are inside the rubberband. If
you want to select only what you have selected, you should use the option Select Visible.

N x]
@ v || A G R B

: Select Touching
| Select Enclosed

Iy 41

The model consists of plates and beams. When
viewing from this eye-position, some of the
beams and plates are not visible. In this
example they are visible because transparency
has been used for illustration effects.
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When making a rubberband select using the
Select Visible option, the non-visible structural
parts on the bottom level are not selected.

By using ALT+S or use the commands shown
below, you visualise those selected. As can be
seen, parts of the lower level are not selected.

Yiew options...
Yisible madel  *

Show selection only
&dd selection &lt+PILs 7
Remove selection AltHMinus

Show all ALT+A
Show complement  ALT+O

The example above assumed using rubberband selection. You may also use the polygon selection. In this
example this method is used together with rubberband Select Touching.

1
L

B A
Iy i o A T

Folygon select




DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1

Version 6.0

43 29 August 2011

3.1.5.2 Browser selection

You may select objects from the browser also — the selection is Windows compliant. You may compare it
with how you select in Windows Explorer:

e Click (LMB) on individual object
e Click (LMB) and shift+click (LMB) to select all objects in-between a list.

e Click (LMB) and shift+arrow (up or down) to select all objects in-between a list.
e Click (LMB) and ctrl+click (LMB) to select individual objects

& c:\Program Files\DNVS' Genie\WorksSpaces'a\a.gni - Genle - ol x|

File Edit View Insert Tools Help

|IDEE &% |2|ws@aBRE2 ! [F| @6 9 & |~[vcdng-ceam v [<oloaccase> +] | fame This examp|e show that Bm11, Bm16,
|/ > w8 w8 e | 8 v | ok B el |l 4 s frzoo ~lsrs2

and Bm26 have been selected using the

=105 Sep 2003 13:43
a

Ctrl+click option. Note that selected
items are automatically highlighted in
the graphic window (and vice versa if
graphic selection is performed).

=a Name Description =

£ Analysis ZBmil Siraight Beam

£ Erwvironment: /Bmiz Straight Beam

£3 Equipmertt / Bm13 Straight Beam

3 Properties /Bmid Straight Beam

B2 Struchure Z Bm1s Straight Beam

E‘D Utiities ZBmls Straight Beam
7 Bm17 Straight Beam
7 Bm1B Straight Bearm
7 Bmla Straight Beam
/ BmMz20 Straight Beam
7/ BmZ21 Straight Beam
Z Bm22 Straight Beam r—
7 Bmz23 Straight Bearm
7 Bmz4 Straight Beam
7/ Bmz5 Straight Beam
Z/Bmzs Straight Beam
7 Bm27 Straight Beam
7/ Bmz8 Straight Beam __|
7 Bmz23 Straight Beam
/7 Bm30 Straight Beam
7/ Bm31 Straight Bearm
# Bm32 Straight Beam —
7/ Bm33 Straight Beam
7 Bm34 Straight Bearm
Z Bm35 Straight Beam
7/ Bm3s Straight Beam
# Bm37 Straight Beam —
/ Bm38 Straight Beam .
/ pmaa Strainht Ream
[ ;l_l

Ready [ 4
3.1.6 Graphic modelling and editing

Graphic modelling is done by deciding the task to be performed and then the necessary click operations. For
example inserting a beam graphically requires that activate insert straight beam and then click between two

points.

[/ 0|8~ v [SK |~

X

[ 88 [ v | o <% | B

Edit Beam...

Centre of Gravity ...

Copy ...
Mowve ...

Generate Joints

Join Segitents

Delete

Rename...

Properties. ..

Labels

MNamed sef...

Wiew options...

Visible model

From the Toolbar you click Insert Straight Beam and make sure that GeniE is in
modelling modus. Normally, when clicking Insert Beam (or other) this will
automatically switch GeniE to modelling modus. You may also do the same from
the pull-down menu by using command Insert|Beam|Straight Beam Dialogue.

Graphic editing requires that you have selected an object(s) and to
enforce the context sensitive menu to appear. The example to the left
shows that two beams have been selected, the context sensitive menu
has been activated, and command Join Beams is chosen.
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GeniE will query for expected input in the status bar (at the bottom left part of the GUI). The sequence of
pictures below depicts how the program will ask for expected input. The example is based on inserting a
guide spline requiring 3 input parameters — origin, start and end positions.

! CWorkspaces' feedback feedback.gni - Genie
File Edit View Insert Took Help

De@ e ?¢sna@ans ! o o6 Step 1: Insert the origin
[/-m~ @G A~ K - |[® % - 5@ GeniE will query at the status bar: “Select center of

23 Mar 2004 02:06 : I
feedback elhpse .

Since the mouse is “touching” a snap point, the status bar
will also report the actual coordinate values.

z,

Select center of elipse: Point(s m,5 m,0 m)

<

+ Ci'Workspaces\feedback" feedback.gni - Genie
File Edit ‘iew Insert Tools Help

D@ e 2|lwsoa@ame 1 |<|ws Step 3: Insert the end position

|[7~m-mi Ak Hr [R8[% 7|2 & B GeniE will query at the status bar: “Select end position of

23 Mar 2004 02:09 ”
feedback arc-.

Notice that in this case the mouse is not “touching” a
snap-point; hence no coordinate values are listed on the
status bar.

z.,

Select end position of arc:
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3.1.7 Browser modelling and editing

The browser works the same way as Windows Explorer and the browser comes with predefined folders for
Analysis, Equipment, Properties, Structure, and Utilities. A double click on a folder will expand it.

o et wme o= T2 \When you right click (RMB) in the browser area you activate the available
ot |ZEE Samean | commands. For example, when right clicking while in the Structure folder,
&£ Properties 7 Bmid Straight Beam 120

[ |7ems smasesn | yOU get access to commands for defining a new beam, plate, support or joint.

7/ Bm1s Straight Beam 120
8 Eeang‘;:s 7 Bm17 Straight Beam 120
CNEMEsSes |y pmg Straight Beam 120
0 SuppertPoints | » gi1g Straight Beam 120
{3 utiities 7/ BmM20 Straight B

Straight B
Edit Beam...
Pde oo Certire of Gravity ...

/Bm3ao | S9PY ..
7 Bm31l Move

NNNNNNNYN

Zonc Selecting objects in the browser and the use of RMB will force the context
jaas m==swemm  Sensitive menu. You can then make changes or operations to the objects

Aud selected. The example to the left shows that some beams have been selected,
Zome = RMB to force the context sensitive menu, and Properties have been chosen

/7 Bmdl Labels >
7 Bm42 SHagNt Beam 120

The browser is also powerful with regards to sorting. You click the headers to sort the actual column. This
may help you in selecting particular objects in a very efficient manner. One example is to sort all beams
with a given section, select these and change section for all in one command.

You may also customise the browser. GeniE comes with a predefined browser setting; you may add or take
away information as needed. Please note that such changes are not permanent, i.e. the changes only apply to
the current GeniE session. The example below shows how you can add a new column, for example
coordinate values for beam ends.

=3 a Mame =i1a Narme [ Description [ Section sendi[m][ veendi[m][ zendi[m][ xend2[m][ vendz[m][ zendz[m][
N . £ Analysis 7 Bmil Straight Beam 1200 0 o o 25 0 0
B Analysis S Bmll £ Ervironment. /Bmi1z Straight Beam 1200 2.5 0 0 5 0 0
B0 Ervironment / Bmilz £ Equipment /Bm13 Straight Beam  [200 5 o o 7.5 0 o
N E: = e 7 Bml4 Straight Beam 200 7.5 a ) 10 0 a
&0 Equipment ; Bm13 g SZFE;;;S 7 Bmis Straight Beam 1200 0 7.5 0 25 7.8 0
#-{ Properties BEmld £ Features /Bmis Straight Beam 1200 2.5 75 0 5 7.5 0
&2 Structr= 7/ Bm1s Qoo |ZET0 AT o0 w o 7s o " F >
Mew Beam ... 0 SupportPornts |, grg Straight Beam  [200 0 s o 25 5 0
-] Feat {0 utlities /Bmz0 Straight Beam 1200 2.5 5 0 5 5 0
[ Poin  MewFlate ..
Cysup Mew Support .
-2 Utiities Tew Joint ...
Folder Propergs
Save HTML Report L.,
e m—
Show fields for folder: Structure: x|
Arvailable fields Visible fields H H H
akbele % 1| The picture to the left shows the fields you may add to the right
?:leglal Add ges;:nptlon Cangsl
evsey i —== 1| tree of the browser.
Murnber OF Elements <-Remove
= In this example the field Hydro Morison shall be added.
ing
Hydra Element Refinement
Huydro &ir Drag
Huydro Marine Grovth
Hydra Shielding
Huydro Diameter
Pile Characteristics
Buckling factor, ky
Buckling factar, kz
Heendl
r-end1
KN i

From the left tree of the browser you can also efficiently change properties. One example is changing the
section for selected members. You select the objects, open up the catalogue Properties and Sections, then
select the desired new section and right click on it, before you select Apply section to selection.
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3.1.8 The command line interface and journalli
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ng

All commands, either given graphically, from the browser, or from the pull-down menu are logged on a
journal file. The language of this file is based on the J-script language and enhanced with the commands
necessary for operating GenikE. All commands are easy to understand, they are documented under the On-

line Help system and you can use this to edit a complete input fil
and equipment library and re-use this from project to project.

@ c:\Program Files\DNVS\Genie' WorkSpaces\a‘a.gni - Genie
File Edit View Insert Tools Help

=1alx]

e. Many use it to specify their own property

The journal file is created and read by the

DEd e 2wl a@RE2|! || 0a D B2 fueing-sean~]|[woadsame 7] Name

command line interface system (CLI)

[Zm e - 2K 58 - o 5 | R (8 = |[ 45~/ 4 ke [l I fizo0 BE=

08 Sep 2003 09:16
=] D a MName Description a .
0 Analysis (1 Analysis Folder
{3 Environmert: CaEnvironment  Folder
3 Equipment. CJEquipment  Folder
£ Properties [CProperties Folder
07 Struchure CaStructre Folder
B3 Utlities [ Utilties Folder
>5pli
SplitAtPoint
EpitSructure |
I
I
! ~
i _',_I
4 Wessages J, Command Line f{ Visual Clipboard j Defauls /

running GeniE, you see this window at
the bottom of the GUI. You can type the
commands directly from this window, if
you don’t remember the complete
command you can type parts of it and
push TAB to get further guidance. See
the picture below where a beam has been
graphically selected and a split operation
shall be done.

A command is activated when pressing
ENTER.

You may also give comments in the CLI
while running an interactive session. You

Ready I I I

type /I <your text>.

When you model you should build up a clean journal file, i.e. a copy of the most current active journal file
where you remove unnecessary actions and insert comments for historical reasons. You may edit this file by
using a standard text editor. This file is important for back-up purposes and also when you want to recreate
your model in newer versions of GeniE — the compatibility over program versions is on journal file level.

"aSesamGenieHelp-Mi(rosoftln(ernetEprorerprovided by Det Norske Veritas — ol x| A jOUfnal file iS read intO GeniE
B0~ 5 T°T‘| P S —— T ‘ = | using the following command
ack ¥ T %] 2] | - Search ¢ Favorites edia £ =" b . .

acicess [E) C:\Program Fies\DNVSGerie\elpWodeller_Help.rtrl - Bso [Liks ? F||9|Read Command File. You may

Lopt) B ZPlane3diLength 2) =l read in several journal files to the

User's Guide same model, but they will be logged

Blser's Guide Function Detail i i

B i | as one current journal file.

Bloint Modelling R

BEWorking Environment Beam The pICtU re tO the Ieft ShOWS hOW

— ResicBeam BeamBoint 1, Bolnt o2 L) the command Beam is documented

T:[;:alsj _ General- Construct a new straight or curved beam from the given points on the on_l | ne HE| p System

T Genie Workshop Decription:

Tutorial 2 - Frame See also: StraightBeam and CurvedBeam

Modle:

B Genie Workshop Parameters:

) Framework p1l - 1st point on Beam

Torkshon 2 - 2nd point on B

Workshop }.j. .- gngilfr; rzzreepaor::ﬁs if you want to create a curved beam —

Command Reference Example:

IScript commands Buml=Beam(Foint (0,0,0),Point{0,10,0)); //Create straight

HowTo-Videos

Index hd

- Ha _>l_I
&] Done [ | [S9My computer 4

When you give a name or fill in an input field, the input is validated continually. Wrong input is marked
with a red cross.



DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1

Version 6.0 47 29 August 2011

3.1.9 Defaults and naming

The system comes with prefix and suffixes for all the names. You can change these to your preferences at
any point via Tools|Customise:

x|l All modelling following change of prefix or suffix will
Fin_ofostranes | receive these names. Active use of customising names
Detautshorfmes | _DefautLengemss | [~ Leo copy clone nem e may ease the work to make sets and to sort in the browser.
Plote Fﬁﬁx T1| — T:mp‘e Observe that names cannot contain characters that are
S T v (E recognised by J-script as operators. This means you
i [ f m cannot use e.g. +, -, *. In addition you cannot use a blank

[Eauiamert (or space in a name).

Equipment IEquwpment |1

|

|

|

|
s ez [t [ | = .
el | | | | Instead you may use _ like e.g. My_beam_1.
Support =P 1 Sp1
CuidoPlane: [useriene £ | [FusePinc? Note also that you are limited to 8 characters if you want
Foin For [ o to transfer concept names to Framework or set names to
veor | ] F other SESAM programs.
= 1| [Mer Default long names will give longer names, for example
S S feet Prefix <Beam>.
Thickness: ITEk I’5 I I-rEkE

QK | Cancel | Apply |

Copy clone name rule gives a naming scheme referring to original objects when copying. For example
Beam1_1 is the first copy of Beaml. This naming scheme was used for GeniE versionl releases. You need
to use this option when you read in journal files created by such version.

3.1.10 Using the clipboards

There are two ways of finding information from your model and use it in input fields. You can either use the
visual clipboard or do it on the fly. The picture below shows that information has been found in the visual
clipboard for the selected beam. The way to find the information is to click on the information area and then
click the desired object. For example, to find the length between two points you click in the information
field, then click first point and finally click second point.

The information can now be pasted into other input field or to the command line interface area.

® cr\program Files'\DNVS \Genie',WorkSpaces\a\a.gni - Genie _ o] x|
File Edit Yew Insert Tools Help

|DedmX|2|vson@are | ! || @8 9 o[ [~[odking-oeaniv] [ oscmer 7| Name
[ZEmE - Ak s ok 8 200 =2

e{ia Name Description

{3 Analysis (L Analysis Folder
2 Environment: [C1Ervironment  Folder
{2 Equipment CaEquipment  Folder
3 Properties [1Properties Folder
£ Structure [OStuchre Folder

1 Utiities Folder

£ Utiiges

Point Point(10 .0 .0 )

Length 10m

Name Emi0

Vedtor Vector3d(d m 10 m.0 m)

Local system; LocalZystern(vectordd(0 m,1 m,0 m), Vectordd(0 m,0 m.1 mj)

Section,

Material

Mass 316 kg

Thickness

Wesh density.  [Meshtpel

4 I :I Messages) Command Line )\ Visual C\iphuardﬂ Defaults [
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You may also want to find information directly when you are in a modelling modus. For example you want
to copy a beam from a point to another point. You then start your copy operation, and find the copy vector
graphically, see example below.

SR === Select the beam you want to copy, then activate the
S e ey =5 copy command (either from RMB or pull-down
o Lo s A menu), then click in the input field before clicking on

o ([ s et the “from point” before finally clicking on the ‘to

|| [resaonino point’. In this case a copy vector of 10 m is found and

T _ automatically inserted into the vector field.
Cancal appy |
%

HEID Messagss b Command Line A Visual Cligboard ) Defsults.
Painit(10 m,0 m0 m)

3.1.11 Making a named set

There are several reasons why you should work with sets. You may refer to a set while modelling, when
documenting, and when investigating results in GeniE or in other SESAM programs (in these programs they
are termed a Set). The way to make a named set is to select the relevant objects and to force the context
sensitive menu by RMB where you get access to command Named Set. You will find the named set in your
browser under Utilities. The example below shows how to make a named set <Beams> consisting of four
beams and also how to include a new object into the same set.

Edit Beam...
Centre of Gravity

Copy ..
Move ..

Generate Joints
Join Beams
Jein Segmerts

Delete
Rename...

Properties... Named Set 1]
Labels L4

. leams LI 0K |
View options... ! (® Include selection in set Crml
Visible model L4

¢ Remove selection from set

When selecting a set from the browser and push RMB, you have access to the context sensitive menu.

Z Note that when you use the option Move from this

E'"_ {E_flnmal e Hame [Description | meny, the set name is referred to when scripting the
B8 Ermrorment € lepoioc S = move operation on the journal file, for example
% £ Equipment ""D“le"' _ autoMSet.moveTranslate(Vector3d(0 m,0 m,10
(3 Properties ij;emaas Denstty... m),geUNCONNECTED):. If you select the members
w00 Structure of the set graphically and select Move from the
-0 Utilities NETESosc . :
5.3 Guiding Geometr context sensitive menu, all members of the set is
Yiew options... L .
Visible model » | The same apply when assigning properties to a set.

See also Chapter 3.2.7, Edit|Rules|Sets.
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3.1.12 Making a report

The command File|Save report will let you print out or save the items as selected by you.

Save Report x|

File name:

[~ Report

Surnrnary
Beamns
Beam Offsets

Joint Geometny
Support Pointz
Support Curves

- Save I
Cloze |

Repart type:

d L Ward - I

| Text -
bl Emcel

IGenie.HmI

Ted 4
L ward R

BTN - icrosoft Excel - Genleml _al x|
D sench Pt s © ] Fle Edit Vew Insert Format Took Deta Widow Hep .- 8 x
35 [ 21 e A i it S v B [ * DEHSE SRY| BB =2 5D 00w » 0,
Beams |
Al ~0 -BlruEsEEFx, BB/EE DA
XEndl VEmll ZEmil XEnd2 YEnd2 7 Bni2 Me Beam Morisan  Hinge.  Hinge- = = -
Name el WL Eall a2 Vi 8 Secon Materal Tope Povdiag Q0" O s GaNaATE ¢ R v
o E o oBoX1 sz Al - £ Name
v 1eee 00K 1660 OHID s =
o 1830 0 1o 18350 oo sis A 8 © 0 E # © i | A
14650 060 22000 oms 1 X-End1 [m] Y-End1[m] Z-End1[m] X-End2 [m] Y-End2 [m] Z-End2[m] Section  Material
17150 a 0 oInise 2200 oms 2 [BM1 0.000 0.000 0.000 28.000 0.000 0,000 BOX1 St52
”‘f:g : : ;V:;g ’lxg mz 12 3 |BM10 0.000 14 660 0,000 11.000 14 660 0,000/ 1H10 St52
hn e omE ey o 4 [Bni1 0.000 18,330 0,000 11.000 18,320 0.000 1H10 EiH
o 012500 28,000 0 12500 BOXT sS2 5 |BM12 14.650 0.000 0.000 14.650 22.000 0.000/1H9 Sth2
000 12500 B0K 22000 12500BOXT S5 6 |BM13 17.150 0.000 0,000 17.150 22,000 0.000 IHg stz T
b e I 1I0EON § 7 |BM14 19,850 0,000 0,000 19650 22,000 0,000 1Hg st5z
0 sem s itom et 1 8 |BM15 22.150 0.000 0.000 22150 22,000 0.000 1Hg sts2
1060 11000 12500 28000 1LB0D 12500 BO: 9 |BM1B 24,850 0.000 0.000 24850 22.000 0.000 1Hg St52
030 1280 1L MO 1230010 st 10 [BM17 0.000 0.000 12,500 28.000 0.000 12 500 BOXT st52
E ::‘m :”’: ::“E :: Sf ;1 ‘:jﬂ:z j 11 |BM18 0.000 22000 12,500 28 000 22,000 12 500 BOXT St52
00 12300 110 0 12300 = -
Lossn '\ leen 19es 2rmn 1rsoms s 12 |BMi10 0.000 0.000 12,500 0.000 22,000 12,500 BOXE 152
14650 O 12500 14650 22000 123009 S 13 |BM2 0.000 22.000 0.000 28.000 22.000 0.000 BOX1 Sth2
018330 12500 1L0W 18330 12500IHID  SU 14 |BM22 0.000 3670 12,500 11.000 3670 12.500 IH10 Sth2
o ] " o w0 0BOXz 5t 173 0 5 280 0 500 BOXT St5
17150 0 12500 17150 12000 125009 S 15 |BM23 11.000 ‘H’ ,L.OO 1?: u(.U 28000 1 pUD I? 500 BOX o‘t\Z
3 10 O les 2180 1000 13009 16 |BM24 0.000 7.340 12 500 11.000 7.340 12500 IH10 sts2
4650 012500 20650 22000 1150009 17 |BM25 0.000 14 660 12 500 11.000 14.660 12,500 IH10 St52
0 200 0 0 22000 12500 BO: 18 |BM28 0.000 11.000 12,500 11.000 11.000 12,500 IH10 St52
o o 0 o 0 12500 BOXS Bis2 A0 158437 A0 REN 0000 19 En0 19 £E0 29 nnn 19 ENN -0 SHED -
25000 o 0 20w b 12s0BOXS s2 W0y W Mo  Grarvien Beams  BeamMass 7 Sectiors f Trickness o Mate] 4| 1 Qi
2600022000 0 280K 22000 12300 BOXI sisz il
v o G 4

3.112.1

The file is saved either as:

e Atext file. The View option uses Notepad as
editor unless you have specified your
preference when viewing a *.lis file.

—Save
""" Beam Local System e Aset of html files. The View option starts
""" ooan Seamerts A Internet explorer
""" i:a:esl_ st L Sele%ed iterns P
ate Local apsiem " . .
_____ Joints I~ Sendto printer o A XML file that you can automatically view

in MS Excel or MS Word. When creating
See below for examples.

Automatically include pictures in Word XML reports
When saving a report for XML Word, GeniE will create a report based on a predefined

e Page set up including headers and footers. You may change these when you open up the file in MS
Word

e Table of content. The report contains a table of content made for on-line viewing. If you want to
make the table of content intended for reading purposes, then simply use the following command
from MS Word: Insert|Reference|Index and Tables|Table and Contents.

e Itis possible to create and save pictures using an edited script file (or a journal file). The commands
available for doing so are listed in Chapter 5.3.2 Useful script commands.

e Itisadvised that you use white background when producing the pictures to be added (use
View|Options|General and set background to paper). From time to time it may, however be better
with screen background.

The example below shows a model where four pictures have been automatically created by reading a journal
file. In this journal file the viewing angle, the text and the resolution have been specified.
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An example of a journal file that contains

g;j: Fead in this file by File|Read Command File e A naming schema 00n_<text>
6 Graphics ViewlSO(0; ° f fi
7 Graphics savelmage("001_Structure_|S0O wiew gif*, 2000,1500); Save p|OtS as glf files
9 Graphics viewFromX(); | e Viewing from 4 different eye-positions
1? Eraphlcs.savelmage( 002 _Structure_From_x.gif*,2000,1500); . Graphics resolution
12 Graphics viewF rom (),
13 Graphics savelmage("003_Structure_From Y .gif*,2000,15007;
14 if
15 Graphics viewFromZ();
1B ﬁraphics.savelmage(“DD4_Structure_FrDm_Z.gif”,QDDD,1SDD);
17 4,
18 /f End of file
19
Report Model 1d; [Sion:
i _’z TUtorIal .I[-)L;:)nrr‘?p‘hnn gea):e
& 1-Aug 2005 Example of a report created
GenIE gD\S\T(‘:?ILES;::rcﬂ:s\Tutomal\\Tutorla\ ani ;?.:\Z;\ESOS 06:08:15 fOI’ VleW|ng by MS WOI‘d
V3201
The table of content has
1 Table of Contents been changed from the
automatic created.
1 Table OF GOMMBITS. ..o e et ettt ettt e 1
2 IMEFOAUGHON. ..ottt ettt et e e h L Le e e e e e Rt ea ettt 3 .
D1 dulomas e 3 The items on the table of
211 Summary 3 .
5 aietre : content depend on which
EEMS -
S e.——— : items you have selected to
B3 BEAM LOGEI SYEIEIM ... oo oottt et et ) save.
3.1.4 Beam Segments 5
L O DTS OO TSSO PSPPI 5
521 Plates 5 Please note that Chapter 2 of
B.2.2 Plate Local SYSIBIM ... e e ettt 5 - -
35 Joins 5 this report lists some
B30T 0INES e et e e et en e 5 - -
3.3.2 Joint Geometry 5 I‘equn‘ements and prOjE‘C'[
e oo : data. You may want to add
B2 SUPPOT GUIVES. . ..ouoiit oottt ettt et et ee Lo s e L et aeRs L oA R e a e et et en e 5
F5 PIOPBIIEE | oo 5 yOUI’ own data here
351 Cross Seclions 5
352 Thickness 5
353 Materials 5
BB IMEEH DBINEIIEE .ottt ettt e R Rttt 5
B0 HIMGBE oottt et aea e e R R et en e 5
BB HYI PrOPBIIEE ..o e et ettt et a Lt 5
4 Masses 5
4.1 Stuctural Masses 5
411 Mass overiew 5
41,2 GI0DAI IASE MBI ...t R et 5
413 Plate Mass and COG. 5
B4 POINE MBESEE. ... oottt et et e e a e AR ee e et 5
415 Bearn Mass and COG 5
416 Set Mass and COG 5
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The table of content automatically includes all pictures of type *.gif that are stored on the project directory:

LI = OSSOSO U SO S U SOOUE SO 20
g i =T T TR 20
B I Ol Tt B P T e e 21
G 003 _Structure_From_Y . L
LR L ] 0T 1 =T ot ¢ OO OO T TR TRRRRRRROY 2

" Tutorial “’;”‘jl‘j T?f
é [21-Aug-2005 .
GeniE b —— SN Page 20 of the report contains the chapter
numbering, the picture and the picture text.
6 Figures

6.1 001_Structure_ISO_view

001_Structure_IS 0_view.gif 001 _Structure_IS0_view

3.1.13 Saving a plot

Using the command File|Save Graphics as will store a file containing the active display. The file format can
be of types *.qgif, *.jpg, *.eps, *.bmp, *.tga, *.tif, *.ps, *.vrml, *.dfile.

It is also possible to increase the graphics resolution of a plot. When saving a graphics file, you are
prompted for such. The example below shows that the graphics resolution is increased with a factor of 3 (it
is sufficient to multiply with 3 in this case, since the aspect ratio is locked).

x|
Savein | Deskiop Size When activating the
20y computer [Wid‘” 7.3 em b Height |60.72 cm ] proportional fonts option,
My Network Places Scale the fonts will be scaled
e men {"‘f’“‘” 0 e [30 ‘ accordingly to increase in
th'; CE— N ‘ graphics resolution.
¥ Lack aspectiatio ¥ Fropationalfonts | 0K | Cancel |
Filz name o

Save as type: |l Cancel
Y
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3.1.14 Documenting mass and centre of gravity

GeniE has a special function to calculate the mass of your structure and locating centre of gravity (the
feature is available from the context sensitive menu). You can document mass and cog for the whole
structure and you can do the same for selected structural parts and equipments. When calculating the
masses, beam eccentricities are accounted for.

Compute Mass/Centre Of x|

- Visual

Compute Mass/Centre OF x|

~Visual
IV De-select any selected objects that da nat cantrbute J¥ De-select any selected objecs that da not contibute
IV Highlight computed cenre of gravity [ Highlight computed centre of gravity
Number of significant digits: 6 Number of significant digits: g
(- Valugs for selected obiscts, relative to Cente OF Gravity (COG) ~Values for selected objects, elative to Centre Of Graviy (COG) |
Mass: 713223 lomne Mass: 6054.35 torne
COG: (143098 m, 11 m, 654019 m] COG: (19.7166 m, 13,3788 m, 17.3635 m)
v THTIA tonne™2 Iy 1019222007 boc 230043 tonnem "2 Iy 2704 87 tonne*n2
Iy 917368 tonne’m 2 bz 230635 tonnem "2 Iy 170387 tonne'm 2 Inz: 312394 tonneni2
l2z 121602 torme'm"2 lyz: 4.91305e-009 lzz: 138675 tonnem*2 vz 11047.2 tonne'm™2

The mass, moment of inertia and centre The mass, moment of inertia and centre
of gravity for entire structure are of gravity for one equipment and two
computed. The support points do not beams are computed

contribute to mass and are de-selected

You may also find information about total mass and mass per individual objects from a printed report. The
example below shows how to find such information when viewing from MS Excel.

A | B | ¢ | b |E] F | & | H | 1 | 4 |k | L | M |7
_1 |Group Mass [tonne] About X-Cog[m] Y-Cog[m] ZCog[m] IXX [tonne*nI¥Y [tonne*n IZZ [tonne*m Count 1
_ 2 |StraightBeams | 7.1322E+02 Origin 14.310 11.000 B.540) 1.8998E+05 2.6329E+05 3.5395E+15 1
3 WodelCOG 0.000 0.000 0.000 7.3171E+H4 | 9.1739E+04  1.2160E+)5
4 SubsetCOG 0.000 0.000 0.000) 7. 371E+04) 9.1739E+04 | 1.2160E+15
_& |CurvedBeams (0.0000E-+00 Qrigin ]
6| ModelZ0G
| SubsetCOG
B |FlatPlates 0.0000E+00 Origin 0
9| ModelCOG
1o SubsetCOG
11 |CurvedShells 0.0000E-+00 | Origin 0]

2] ModelCOG

3] SubsetCOG

_14 |Pointasses (0.0000E+00 Qrigin ]

18| ModelZ0G

1B SubsetCOG

17 | SuppartPaints (0.0000E-+00 Origin 4

18| ModelCOG

8] SubsetCOG

_20 | SuppartCures 0.0000E-+00 | Origin 0]

21| ModelCOG

22 SubsetCOG

23 |Joints (0.0000E+00 Qrigin ]

24 ModelCOG

25| SubsetCOG

26 |Total 7.1322E+02 Origin 14310 11.000 £.540) 1.8998E+05 2.6829E+15 3.5395E+15 65

7 ModelCOG 0.000 0.000 0.000) 7. 3171E+14) 9.1739E+04 | 1.2160E+H15

28| SubsetCOG 0.000 0.000 0.000) 7.371E+14) 9.1739E+04 | 1.2160E+15

29 |Tatal-FEM 0.0000E-+10 | Origin 0] F
30| ModelCOG

3 SubsetCOG -
1« « v n|{BeamOff / Beamloc / Supports £ Sections J Thickness / Materials %) Masses { GlobMass / Bear | 4 | | jJJ

A | & | ¢ | ©o | E | F | & | H | e Y S IS A iy
_1 |Name Mass [tonne] X-Cog [m] ¥-Cog[m] Z.Coy[m] Length[m] FlexLen [m] Type I—|
_2 |Bm 3.4285E+11 14.000 0.000 28.000 28.000 Straight Beam
_3 |BWMIO 2.5815E+10 5.500 14.660 0.450 11.000 11.000 Straight Bearn
_4 |BMI 2.5915E+10 5.500 18.330 0.450 11.000 11.000 | Straight Beam | |
= 5.7754E-+10 14,650 11.000 0.300 22.000 22.000 Straight Beam
_B |BMI13 5.7754E+H10 17.150 11.000 0.300 22.000 22.000 Straight Beam
_7 |Bm14 B.7754E+10 19.650 11.000 0.300 22.000 22.000 Straight Beam
& |BMIS B.7754E+00 22.150 11.000 0.300 22.000 22.000 Straight Beam
9 |BMIG 5.7754E-+10 24,650 11.000 0.300 22.000 22.000 Straight Beam
A0 |Bm7 4.0812E+ 14.000 0.000 12.500 28.000 28.000 Straight Beam
11 |BM1B 4.0812E+01 14.000 22.000 12.500 28.000 28.000 Straight Beam
12 |BM19 2.B6B9E+HI 0.000 11.000 12.500 22.000 22.000 Straight Beam
13 |BM2 3.4285E+01 14.000 22.000 0.000 25.000 23.000 Straight Beam
14 |BM22 3.1867E+H10 5.500 3670 12.800 11.000 11.000  Straight Beam

15 |BM23 2 A4779E+H1 19.500 11.000 12.500 17.000 17.000 Straight Bearmn
R 11 N7 Straioht Ream =
M 4 » »|f Bearrloc f Supports f Sections f Thickness f Materials / Masses f GlobMass ) BeamMass [%é r< r LIJJ
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Labelling is performed on selected objects. There are two ways of doing it, either using the predefined
pulldown list or from the context sensitive menu.

In this case <name> from the name Toolbar
has been selected. The name tag appear
when clicking on the desired beam. The tag
disappears when refreshing the graphics

x either graphically as shown or from

s
R

7 _BE
e N [
V"

pulldown View|Refresh Graphics.

Make sure the tag mark on the Toolbar has
been activated prior to labelling.

|
Beam Type

Beam/Segment length
Buckling Factor
Coordinates
Eccentricity

Edit Beam...
Centre of Gravity ...

copy ...
Mowe .,

Generate Joints

To the left, labelling is activated from the
context sensitive menu by selecting an

MNarmed set...
Yiew options...
Wisible model

» Reinforce meng

on feam Eccentricity Symbols object and then RMB. The picture
gments Ends . .
Splt B, illustrates the available labels for a beam.
Cover Curves Ends, R . .
Delete Enc, 2 Labelling disappears upon refresh graphics.
Rename... Hinge names
e— g . Note that any labels are part of the picture
WOro Fropertes - - -
i when saving a graphic file.
Material

Label orientation along beam axis applies
for Name.
See View|Options|Annotations/Diagrams.

Section
Thickness

M View Options

General | Settingsl Mousel tadel I Annatation £ Diagramsl

x| You control the appearance of labels from the

View|Option|General menu.

The size of the labels is the same as defined in

— Selection Y
V¥ Advanced snap
@ Teushzdloy s aisend ¥ Integrated segment editing the Font
¥ Enclosed by rubberband V¥ Preview copy/move default
I PP} Rolate erourd clasest °h":°‘ e The colour of the label text is defined in Label
Froperty Walue =
EBackground Calor R:255 G:255 B:255 Text CO|OI’
 Col R:0G:0B:0 ..
A ron T ahoms o The colour of label symbols (e.g. eccentricity
AFont MS Reference Sans Serif symbols) is controlled from Label Color 1.
O Interaction Wwireframe falze
‘ﬁLabel Color 1 R:0 G:0B:255
£ Label Test Color R:0G:0B:0
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3.1.16 Show length and angle
You may show length and angle graphically.

In this example length is found by activating Create
Dimension and click on the two end points of the actual

| . / \ beam and drag the mouse to where you want the result to
[ E occur.

/-0 E S| B K s
Iﬁcreate Cimension
E* Angle Between

Similarly, the angle is found by activating Angle Between
and click on the two beams — the result is automatically
placed on the screen.

8.6922 deg

! ?

3.1.17 Working with units

The database units are set when creating a new workspace. The interface files and results created are always
given in the database units. The database units can not be changed later for a given workspace. You may,
however, choose to work with different input units at different times. For example you start modelling with
meters and change to inches later. GeniE will automatically convert units to database units, but they will be
stored on the journal file according the input unit. Below is an example where input units are changed from
meters to inches and how to visualise the dimension (Edit|Rules|Units). As can be seen 22 meters is
automatically shown as 866.14 inches.

in

22 M| [ Dawbassl
J Length m Mass g in
Farce i Angle ract ]

Temperature |10 Time s .
9

Iy

~InputU
el ble Motice; Fesults will be stared and presented in datakase units anly.
Derived units will nat be updated untilyou press apaly
.
Unit Name] Unit|Display Format Display Pracision <
.

Angle|deg |general &
Force [N |general &
2
b

N
= 9
1 . 1 Length  [in |fixed -] h
j I TempDit HE‘CM : . :
- = [me s [scentc %[5 j I

oK | Cancel | Apply | Details»>>

If you change your mind wrt. database units you can change the parameters in the command
GeniERules.Units.SetDatabaseUnits and re-run the command input file. Note that when recreating a model
based on an existing command input file you must skip setting the database units from the File|New
workspace dialog because they are already defined on the command input file.

3.1.18 Switch between wireframe, outline, solid view

You can visualise your model in a number of ways, from the Toolbar View Manipulations you may change
between Wireframe, Outline, and Solid view. The example below shows wireframe and outline views.



DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1
Version 6.0 55 29 August 2011

E I |
(e @a@ams|) ¢ @a D & |vdlng-Beam v| (¢t @a@ams| ! || @6 87| vodeing- peam =
|~

oreiane ] ~ wireframe
o =

= Soid

For wireframe view, you control the width of the lines from the Line Width on the dialogue
View|Options|General.

3.1.19 Customise the tool buttons

Several of the buttons on the Toolbars may be customised to your needs. They are all visualised with a
down-arrow, when you click the arrow you get access to the available configurations.

In the example below default beam modelling assumes insert straight beams. The pictures show an example
on how to change the default modus to curved beams.

<
S 08| &K [l Zl-B-[B - K |1
" / Straight Beam

# Straight Qverlapping Beam
¥ Pie

[
/8 8 v AK v

3.1.20 Work with visible model

You may choose to view parts of the model when modelling or interrogating the model. You may choose to
use Named Sets or make up your selection from time to time. The examples below show how you can
manipulate your view, either by manual or global selection/deselection.

A number of beams have been selected to form the view to
the left. By forcing the context sensitive menu, choose
Visible Model|Show selection only to produce the picture
down to the left.

The picture down to the right has been generated by choosing
Visible Model|Show complement.You view the complete
model by Visible Model|Show all.
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By using the commands showed below (Visible
model|Remove selection) the picture down to the right is
created.

Edit Baam...
Centre of Gravity ...

Copy ..
Move ...

Generate Joints
Join Beams
Join Segments

Cover CUrves
Delete
Renarme...

Properties... Shows selection only  Alt+S
Add select; Alt+Plus
ctio Alt+Minus

Labels 4

Mamed set...
Show all ALT+A

Show complement  ALT+Q)

You should observe the short commands for these commands. Please note that when using a laptop you may
need to change to mode num lock to be able to do Alt+Plus and Alt+Minus.

The features for visible model work for all types of concepts. The example below shows selection of
structure, equipments and support points (Visible Model|Show selection only).

It is also possible to decide which explicit loads you want to visualise for a particular loadcase. In the
example below two of the explicit line loads have been selected and by using Visible Model|Remove
Selection they are not shown.

Description: Line Load
Mame: LL9

Load Intensities: Linear Load
1: (0, 0, -85) [kN/m]
2: (@, 0, -85) [kN/m]
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It is also possible to select which concepts you want to see on a global level. This can be done via the
predefined views (see Chapter 3.1.3.2) or by using the pulldown menu features for the Selection Toolbar.
The pulldown menu is activated by clicking RMB on the actual tool button.

x| In this example boundary conditions will be shown except when
P RPN ENENE TP displaying the finite element mesh. Observe that changing
I support Color settings here is the same as changing from
* Suppart Paoint Size - - .
5 copport Symbal Size View|Option|Settings.

[ | Support Transparency

L3 Suppaort Yisible

43
<& FEM BC Yisible

3.2  The design premise

GeniE may also be customised to ease the modelling activities during a project. This Section explains which
parameters that can be adjusted to make modelling as efficient as possible. The settings may be changed at
any time during a modelling session.

3.2.1 Rules for joint creation

When making the details of a tubular joint it is necessary to define a Joint at the actual point. You may set
up GeniE so that such joints are created automatically. If not, you can always insert these manually
afterwards from the Insert|Joint pulldown menu or by selecting beams, and choose generate Joints from the
context sensitive menu.

x| When automatic joint generation _is ticked off, joir_1ts wi_II bg
o _ inserted during modelling according to the exclusion criteria.
F:“:Dm_a“c’°'”tgejerai_°” _ The exclusion criteria also applies when using the context
election-aware classification Cancel oy
| | sensitive menu
Exelusion Criteria The first one excludes joint generation when two beams

Exclud thi h-b int cti . .
2 S T e T intersect, for example two braces forming an x.

[~ Exclude 2-beam aligned intersections

I Exclude fiee beam ends The second one is when two beams are connected along a
[~ Exclude intersections with beam ends Stralght ||ne
[~ Exclude intersections with through-beams Th - - - -
e third option is at a free beam end (i.e. no other beams
connected).

The fourth option excludes joints at all locations where beams start or ends.
The final option excludes joint of type Y/T and K with a through chord beam.

Joints are also used for referencing structural joints (tubular and non-tubular) to have a unique name that
will not change when the model is changing. This means you can refer to unique names e.g. when doing
code checking in Framework.
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3.2.2 Rules for joint design

GeniE will automatically create the cans, stubs, cones and do planewise gap calculations based on a set of
pre-defined rules. The rules come with default settings found in several standards like e.g. APl and
NORSOK. These settings may be modified by using the command Edit|Rules|Joint Design.

Tubular joint rule _| . . . . . .
The settings in this case are given in Sl units
Property: |alislEws Propery: |<Automaticy - and they are a“ eXpIaIned In the fO”OWIng
Cancel

Can length: max(d*canFac.caniin) Stub length: max(cstubFac stubMin)

EmilEaE |0257 slsEE I-‘— Il‘ll:i:\VY WALL SECTION OF CHORD

canhdin: 03m [m stubbdin: IEI Bm [rm] ‘ FCCENTRICITY ‘

Chord alignment

tolerance I5 deg [deg] \
G Cone CDfser | 7N | |D/4or
i W[m] length L=[r2-1)/ratic: Min.300mm - Min.300mm /
Gaptolerance:  |0.001 m [m] ratio: 1/ |8 ratio=tan(angle) d or Min600mm _

Plane tolerance: |1 deg [deg] angle: 9.462322208 deg [deg]

Brace angle 10 d

mave limit " [eea] Conical Section:  [<Automatic> 'I

Hterations: 2z

[ Flush braces to surface of chord <

4 /STUH OF HEAVY WALL OR

SPECIAL STEEL IN BRACE

The parameters are — see figure above for references:

Parameter Explanation

Canfac Free can length as fraction of can diameter (default = 1/4 of Diameter of
chord/can)

Canmin Minimum free can length (default = 0.3 m)

Chord alignment tolerance

Angle wrt. whether a beam is treated as aligned chord or brace

Stubfac

Free stub length as fraction of stub diameter (default = diameter of
stub/brace)

Stubmin

Minimum free stub length (default = 0.6 m)

Minimum gap

Minimum gap (default = 0.051 m)

Gap tolerance

Stop iterating when calculated gap is within minimum gap +/- gap tolerance

Plane tolerance

Tolerance for braces considered being part of a plane (default = +/- 1 degree)

Brace move limit angle

Specifies the smallest angle between a brace and a perpendicular to the chord
which will introduce an eccentricity in the brace end when doing planewise
gap calculations (default = +/- 10 degrees)

Cone ratio Cone length (default corresponding to angle 1:6)
Cone angle Cone angle (default corresponding to 1:6)
Iterations Number of iteration loops when calculating plane wise gaps (default = 2)

Flush braces to surface of
chord

Insert eccentricities along brace length axis. Size of eccentricity equal to
distance from centre line to chord surface along brace length axis.
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3.23 Rules for tolerances

You can decide whether to work with tolerant modelling or not. Furthermore, you can decide the level of
tolerances. The settings are activated from pulldown menu Edit|Rules|Tolerances.

x| The first option ensures that one topology point is being used when
input deviation is less than the tolerance. For example the end of a
beam is located at (Om, Om, Om) and one end of a new beam is

v Use talerant madelling

PoimTolerance: ~ [P0Tm  [m] inserted at (Om, Om, 0.005m) the first point is being used. In other
[ \t/)\;c;rr?]s, the end point of the new beam is snapped to the existing

Tolerant modelling is default option when making a new workspace.

Working with angular tolerances will ensure an aligned beam between several topology points depending if
the angle between several beams are within the tolerance.

3.24 Rules for connected move

When moving structure you may decide to move the selected object(s) only or also to include the connected
members. The settings for such are activated from Edit|Rules|Connected move.

x|l When first selection is ticked off the connected move option
I Uss Connected Mov as dsfeut in the dialogue for move is always ticked off.
I gtz el it el s 7 62 uailen cacel | | The second option will ensure that belonging parts are part of

[ Allow #-jaints ta be maved -
a move operation, see examples below.

The third option will also include joints in X-joints to move.

The examples below show the difference between a regular move and connected move. The regular move
will move the selected beam only, while the connected move will move the associated beams also.

] 5
Translate | Rotats | Mirror | 3 Paint Position| Translete | Fotats | Minor | 3 Point Position |
Translation vector Translation vectar
|u 010] |u 010
[~ Connected ¥ Connected
concel  |[ Appy | cancel || Appy |

L
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3.25 Rules for units

GeniE allows modelling in a number of input unit sets — the program will automatically convert to the
database units specified when a new workspace was created. The current input unit sets will be shown in
any input field, graphic dimensions, and on the reports created. Note that the interface files created for use
by other SESAM programs will be according to the database units. Also, when assessing the results in
GeniE, they will also be given in database units. The input units are changed from the pulldown menu
Edit|Rules|Units.

x|l When changing any of these units, the
| Databass Unite new units will be used in e.g. input fields
tength |1 | and on dimensions. They will appear
o — - according to the settings chosen.
For example changing length from meters
i Motice: Resulis will be stored and presented in datahase units onl to InCheS Wlth display format flxed and
etk | Dervel s wl ot b2 Updle nilyou prse cply display precision equal to 3 will result in
o e Doy Pornell Bstar Pl dimensions with 3 decimals.
B o You may change several other units from
i T the Details option.

Fesetto database units
Ok I Cancel | Apply Details»>>
3.2.6 Rules for meshing

GeniE is capable of generating a satisfactory finite element mesh based on the concept model. However,
there may be instances where the user needs to instruct the program on how to create the finite element mesh
either because the program cannot create the mesh or the user wants to be in full control of the generated
mesh and loadcase numbers. The settings for controlling the quality of the finite element mesh are found
under Edit|Rules|Meshing. There are five ways of controlling the quality and how to create the mesh,
observe that mesh density is specified per objects (or globally).

Il 'You may also specify that you want to use
General | Mak/Min Ande | Jacobi | Elminats sdgs | Chord Height | 2" order finite elements when creating the

finite element model. 1* order elements
are the default.

— General FEM option:
I Use second order elements

Superslement bpe: [¢ Per default the super element type is set to
- Model topology 1 which is also being used when running a
I Always sitiplify topolooy before meshing direct analysis (running Sestra and no

super element analysis).

— Element type preferences
™" Prefer rectangular mesh When you create a finite element model
W &l triangular elements .- .

that is intended for use in a superelement

analysis you can specify the superelement

[ e reience number, in thi number 4. The file t
W Include unuzed properties u € ' S Ca_se u € * € €elo
¥ Automatic load combination FEM mumbering be read by Pl’ese| IS then T4FEM
I™ Round off Mesh D ensity

¥ Prefer point mass as node mass

For more details on loadcase numbering
Ok cancel [ ey | | see Chapter 3.8.5.
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Notice that it is also possible to decide triangular elements or not. If you want to transfer unused properties
(e.g. materials or sections) you must tick off the option as shown above. This is important in the case you
want to carry all the properties defined inside GeniE to e.g. a re-design in Framework.

General | td axshdin Anglel Jacobi I Eliminate edge | Chord Height I

 Generel FEM apton You may also instruct GeniE to always perform a simplify topology
™ Use second order elements prior to making a finite element mesh, you may also do simplify
Superdemert pe: [l topology manually from Tools|Structure|Geometry|Simplify

- Modsl topology Topology.
v Alwe&s simplify topology before meshing

The operation will remove unnecessary topology points and lines in the model that will simplify the finite
element model. It works for both straight beams and planar plates. In the example the finite element mesh is
showed for a plate surrounded with beams, then intersected with a feature edge from lower left corner to
upper right corner, and finally the feature edge is removed and simplify topology is performed.

Original finite element Finite element numbering Finite element numbering
numbering after inserting feature edge after removing feature edge
and simplify topology

As can be seen, the simplify topology operation leads to a finite element mesh identical to the original mesh.

When you have specified a certain mesh density GeniE will ensure that the FE mesh created contains
elements less that size. The option Round Off Mesh Density instructs GeniE to create a mesh where the
maximum size is approximate to the specified mesh density.

Dialog il
Maxihiin Angle | acobi | Elminate edoe | Chord Heiotit] The settings here will instruct the program
| Moximum Angl to fail meshing and inform you if Fail
o Feimeshing 1 o2 [ |fgsg I\/_Ieshlng_ Ar_19|e is larger or smaller than
i [~ Splitelementintwoif o2 ey [deg] glven Crlterla'
i Angl Similarly, you can instruct the program to
split a quadrilateral element into 2
¥ E e . . R
I Feilmestingt g [ee fiea) triangular elements if the element angle is
LR [d=o) larger or smaller than given criteria.

Close I Apply
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Max/Min Angle Jacohi | Eliminate edge | Chord Height|
Definitions i Relative Jacahi (Jrel)
* i Arr= Makl Ao Poyhg) =
2 A= min (A Az} (I sl et v I
El gy i
1 Amin Ay [~ Splitelement in two if Jrel 2 I5
Examples i Minimurn Jacoki (Jmin)
2
By D Q [ Fail meshing if Jmin - < ID
E ey BT |
n Jrin=18  Jpip=1.0 [~ Splitelemantin twa it Jmin £ IU-Z
A A
Jg =55y =333
Jpin=031  Jyin=0.46
Close I Apply |
X
MaxiMin Anale | Jacobi Eliminate edge | chord Heicht|
- Eliminate short edges
A i [ Eliminate ecges sharter than 01
Ledge[ & g Ledge/Lmd
r
. { it 5 Elimination of edges is based on the length of an
edge relative to the mesh density applied to that
& I . edge
Close Apply
X

MaxMin Anale | Jacabi | Eliminate edge  Chord Height |

Maximum free relative chord height

Hetord Relative chord height is taken as chord height (Hchord) owver
chord length (Lehord) or HehordLehord

Llhorg

[ Increase mesh density when relative chard height >

—

Close

Apply

29 August 2011

You may also perform a Jacobi matrix test
of the finite element mesh. You can
specify the failing criteria and whether the
program shall insert triangular elements if
the failing criteria are exceeded.

If you have modelled without tolerant
modelling and not been accurate you may
end up with very short edges that will lead
to very small finite elements. You may
bypass this problem by using the feature
for eliminating edges as shown to the left.
This feature should be used with care
since it may simplify the structure that has
been modelled.

If there are curves in your model, e.g.
when you have used a punch operation,
the default mesh density on the face may
not be fine enough to get a finite element
mesh that properly represents your model.

You may use the chord height option to
force the mesh to be closer to the curves.
The relative chord height is a measure of
the curvature you allow each element to
represent.

The length of the edge of the element will
be shortened to make the chord height
smaller than the maximum set.
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3.2.7 Rules for scripting of sets
It is possible to instruct GeniE on how to script certain operations of sets. This is available from the
Edit|Rules|Sets.
x|| The Compact Scripting causes a single scripting command to be journalled, like
& seinting o ses e.g. bottom_deck.section=1400;. In this case all beams in the set named
{(; Compact Serpting bottom_deck receive section type 1400. This is the default option.
" Verbese Serpting The Verbose Scripting enforces one scripting command per objects in the
ok | cancsl | | selection.

Compact Scripting works for operations like Move and Add/Change properties.

x
=] D zz MName Description
3 analysis [ Xbotiom deck  Set

{3 Ervironrment
{3 Equiprrent
=3 Properties
-1 Beam types
-7 Hinges
-0 Hydra
{7 Load Interfaces
7 Materials
£ Mash
7 Pile Characteristics
{7 Reinforcements
{7 Sections
{7 Thicknesses
-] Structure
-] Utilities
B0 Guiding Geometry
B Sets
L4 bottom_deck

27 Oct 2004 01:45
zz

bottom_deck.section = I400;
2|

x
=3 22 Narme Description
3 Analysis [ ¥hotiom _deck  Set

{1 Environment,
{1 Equipment
=L Properties
{1 Beam types
-1 Hinges
{9 Hydro
-1 Load Interfaces
{7 Materials
1 Mesh
{7 Pile Characteristics
{1 Reinforcements
-7 Sertions
-1 Thicknesses
=7 Structure
=L Utilities
(-7 Guiding Geometry
=3 Sets
- @ hottom_deck

27 Oct 2004 01:47
zz

?’N

BMl.section = I400;
BMZ.section = I400;
BM3.section = I400;
EM4.section = I400;
BME.section = I400;
BEMS.section = I400;
EM7.section = I400;
EME.section = I400;
BMY.section = I400;
EM11.=ection = T400;
BM10.section = T400;
BM1Z.section = I400;
BM13.section = I400;
BM14.section = I400;
BM15.section = I400;
EM1l6.section = TI400;

The Compact Scripting is chosen.

When selecting the set bottom_deck
and applying the section type 1400
creates one scripting command in
the journal file.

The Verbose Scripting is chosen.
When performing the same
operation as above, a scripting
command is generated for all
beams part of the set.
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3.2.8 Property libraries
Libraries for sections, materials, and plate thicknesses are made from the pulldown menu Edit|Properties.
x|| The example to the left shows that a total of 4
Section IMateriaIl Thickness | Mesh density | Load Interface | Hinae | Reinforcermen 4 | ’ Sectlon typeS have been Created A common Way
Marne | Use | Description | Dlameter[m]l Thickness [ln]l Height [in Of deflnlng Ilbrarles |S to start Creating the
<noner no section . . .
pipe 150 9 Pipe Section.. 59,055 1181 sanst|| properties fro the GUI and continue adding the
ipels 0 Pipe Sect 23622 0.984 23628 . e ; ; ;
2:22125 0 P:EE Sacton 49213 1181 49.213 _remalnln_g pl‘Opel’tI('ES in a journal file. This
pipe100 0 Pipe Section 39370 0.954 1370 journal file can be imported to new workspaces
to create your library for sections, plates, and
materials.
| 2l
Create/Edit Section.. |
OK | Cancel Apply |
Create /Edit Gross Section x|l The supported cross section types are Pipe. Bar,
Unsyrmmetrical | I General Section | Caone I Section Library | BOX, I-Sectlon, L-Sectlon, Channel,
Fipe Bar Box | | Section I L Sectian | Channel

Unsymmetrical I, General Section, and Cone. In
BOX1 [ I Allowedt [ Dousls Symmstic this example a Box profile has been created.
el Observe that input units may be given in a unit

gi 16 m - -pe . .
Flargp Tikres G fri different from the specified input unit.
T Width |1 m [rmil
m?c‘:]kness Height

2 L Thickness

T width—| web [025 m [ It is also possible to vary the flange thickness
FlengeTop  [bm - for I-section and Box, to the left is shown a Box
Finge Borom [1cr - with different flange thicknesses.

X

OK | Cancel | Apply |

You may also change the shear factor for all section types except for the general profile. This feature is
currently available from the Command Line Interface by using e.g. the commands
BOX1.shearFactorY=0.5; and BOX1.shearFactorZ=0.8;. The y and z notations refer to the beam’s local
coordinate system.

Fe | Bx | am | isecton | Lseoin | o || GENIE also supports the AISC and the Euronorm &

Unsyrmeticall | General Section | Cone SR Norwegian Standard section libraries. You may import the
Lira: | 5| 5 [(Emy whole or parts of the library for later use in your workspace
Hopen section Library 2Ix|| — in most cases you import those you need (the library
' Lookin | 5 Livaries = « & eF B consists of more than 1000 profile types). There is also a

{ filter option that will help you when selecting the actual

section types.

When selecting profiles from these libraries, these are logged on the journal file. This means that you don’t
need to import the profiles every time you recreate your model.
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Create/Edit Cross Section il
Pipe |  Bar | | B | 'Secltion | LSection - | L] |'{ The example to the left shows an import
Unsyrmmetrical | General Section Cone ection Librany - - - - -
of 4 section types using filtering options.
Library: Iaisc_vS LI Browse... A
Subsst [5 | The corresponding commands logged on
HP200x53 the journal file are shown below.
_ HP250xX62
prier :Eg?g:??n // Importing sect'ionz from Tibrary )
; HP360X174 = ISection(361mm,378mm,20.4mm,20.4mm);
[ Channel [T Pipe | |HP310%125 HP360X152 = ISection(356mm,376mm,17.9mn,17.9mm)
¥ Sectontype [ Box el HP310x79 HP360X132 = ISection(351mm,373mm,15.6mm,15.6mm);
e L 3 HP360X108 = ISection(346mm,370mm,12.8mm,12.8mm);
¥ Marme match IHP

Reoul e . . .
Chsl You may also import the section library

directly from the pulldown menu
File|Import|Section library.

[~ Maxheight/diam 38.37007874in  [in]

[~ Min heightciam  [3.937007874 0 [in]

Mumber of sections to be imported: 4 of 11 ’—Impan

(Al @ Selected ‘

(0] I Cancel | Apply |

You may also easily get access (change, delete, insert new) to all the properties defined from the Browser
under Properties.

3.3 Guiding geometry

When modelling structure you refer to topology points, for example start and stop positions of a beam or the
four corner positions for a plate. A topology point is automatically created where structural parts intersect or
when you insert (snap to) structure referring to guiding geometry.

Guiding geometry is thus a mean to ease modelling whereby known coordinate positions are defined for
later usage. The guiding geometry is not connected to any structure and the finite element mesh created is
also independent of the guiding geometry.

This chapter lists the available guiding geometries. All types are available from the Browser under Utilities
and Guiding geometry. Using the default settings, the guiding geometries are visible using the predefined
views Default and Modelling — All.

Inserting guiding geometry is available from the pulldown menu and the toolbar (you may also insert
directly from the browser area), see below.

Beam 4 i
Plate 4 _
Support ’ /B~ |E A 2K -
Joint ' Guids Flane Dialog ... * Guide Paint
Mass ... Paly Curve Dialog ... . Guide Line
Feature Edge ... Guide Lire Dialog ... ' Guide Spline
Guide Foint Dialog ... [d Poly curve

Guiding Geometry £ o Guide Arc Elliptic
Frofile ... # Guide Plane 48’ Guide Circle

) * Guide Point o Model Curve
SR ' ", Guide Line
Explicit Load v o Guide Spline
Load Case ... L Foly Curve
Load Comhination ... £ m Guide Arc Elliptic
Erwironment v 8 Guide Circle

e Model Curve
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3.3.1 Guide point

Two guide points are defined below and verified graphically. Observe the mix of units in the input field. The
guide point is being used as reference point for modelling beams, plates and other guiding geometry.

x|
+—  #Point2 d0.00 in,0.00 in,39.37 in)
Name: IGpoﬂ 1000.0 MM
Pasitian IDWlmnDcm
ok | Cancel | Apply L gPointd d0.00 in,0.00 in,0.00 in)

3.3.2 Guide line

Two guidelines are defined using guiding points as start and stop positions. The modelling is pure graphic,
i.e. snap to guide points. A guide line is defined with four equal parts, i.e. the guideline has 5 snap points in
total, see picture below for details.

B w urye2? o A guide line is being used to insert a beam, feature edge, support curve, or as a
boundary for plates. In the example below a skin operation has been done between
the guidelines Curvel and Curve2.

Curve?

—r—urvel o Plate_betueen_curves

Curvel

3.3.3 Guide plane

Guideplanes are often used when modelling regular structures like a topside, a module frame, or a jacket.
Very easily you can create a grid similar to the system lines of a structure.

= You specify the corner coordinate values (given according to the
Name: [GFiane . . . .

o global axis system) and number of grid-lines in local x and y
£ — —I direction.

The spacings between gridlines are relative, meaning that the program
will automatically calculate the positions. You may also specify exact

%,

7 Snepta gid spacings if you want.

|nun pnnn

e i e e s A guideplane may be oriented in any plane and it may very well have
T B oo [ a trapezoidal form. It is required that it consists of four corner points.

1
2 1
1
2
1

Structure (beams and plates) may now be modelled simply by clicking
on the snap points defined by the guide plane, see below.

7 2

A0

Guidle Flane
GPlane 1
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3.34 Guide spline

To insert a guide spline you need snap points available either from other existing guide geometries or
structure. When specifying a guide spline you need to enter at least three points to establish the spline. You
terminate the input sequence by double-clicking the end point. A guide spline is automatically divided in 4
equal parts, meaning that is has a total of 5 snap points. The spline below has been created by clicking on 5
snap points (double click on the last point).

A guide spline is being used to insert a beam, feature edge, support curve, or
as a boundary for plates. In the example below a skin operation has been
done between the guidelines Curvel and Curve2.

3.35 Guide arc elliptic

A guide arc elliptic is defined by three points, the first point being the origin, the second and third defining
the start and end points of the arc. The plane is defined by the three points. The three points may be either
from existing guide geometry or structure. A guide spline is automatically divided in 4 equal parts, meaning
that is has a total of 5 snap points. In the example below a guide arc elliptic has been created by clicking
three points specified by a guide plane.

A guide arc elliptic is being used to insert a curved beam, feature edge, support curve, or as boundary for
plates. A skin operation is done to create curved plates between Guidearcl and Guidearc2.
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3.36 Guide circle

A guide circle is a variant of the guide arc elliptic. The difference is that the circle is defined by origin, a
point defining the radius and a third point defining the plane. This command will always create a full circle
divided into 4 equal parts and 4 snap points.

A guide circle may be used to insert a curved beam, feature edge, support curve, or as boundary for plates It
can also be used to create a curved plate inside the guide circle (a cover operation). The example below
shows a guide circle defined with GP1 (origin), GP2 (radius) and GP3 (together with GP1 and GP2 defining
the plane). The example also shows a plate defined by a cover operation and a cylinder made from a skin
operation between Guidecirclel and Guidecircle2.

3.3.7 Model curve

A model curve is a curve that follows a topological edge path (can be several edges) between two topology
points, see below for typical examples. A model curve can be used to define a curved beam or a feature
edge. A model curve is per default split in 4 equal parts and has thus normally 5 snap points.

The plate at left has been punched by a profile.
A model curve (M_Curvel) has been inserted
by clicking GP1 and GP2. The command will
automatically find the shortest way between the
points following the topological edge.

In the example at left a curved plate has been created from
skinning two guide splines. A model curve (M_Curve2) has been
inserted from bottom corner to upper opposite corner. The curve
will follow the intersection line between the curved plate and a
plane defined by start and end point based on the local plate
normal at these points.
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3.3.8 Join and divide guide lines

For complex structures it may be necessary to make up a guide line from several guide lines. This is done by
selecting the guidelines, force the context sensitive menu, and choose Join Curves. The curves must have a
continuous transition to be joined. The example below shows continuous curves joined (Curvel and Curve
3) to Joined. It is not possible to join Curvel and Curve2.

— . Cuye2 .
Copy ..

Move ...
Create Beam
Create Support Curve

Create Feature Edge

Edlit GuideLine

TR

Divide At...

Cover Curves
Delete...
Rename...

Ly

Froperties...
Labels L4

Mamed set...
View options...
Wisihle model >

It is also possible to divide a guide line using a parameter split option. The parameter may be given
explicitly or found by clicking on an existing point along the line.

urve3d
urve2
x
]
Divid IE : t Cancel
= e |
Iy
urve2
3.3.9 Guide lines using advanced snap functionality

It is also possible to define a guide line and make it perpendicular or tangential to existing guide lines (line
or curve).

In the example to the left Curve6 has been defined as a guide spline
and P1 as a guide point. Curve7 is perpendicular to Curve6 and is
modelled in the following sequence

N |
i B [ = | 2 x| B

'[. Snap Perpendicular

2 Snap Tangential Fi1’

e i 1. Modelling modus Guide Line

& Snap Eccentric Fi1

2. Start of line at P1 (click on P1)

3. Activate snap perpendicular (use short command F11 or do it
graphically, see picture to the left)

4. Click anywhere on Curve6 and Curve? is now defined
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Similarly, Curve 10 is tangential to Curve6 starting at P2. The steps are
the same as above, but using snap tangential in stead.

For the Snap perpendicular option, please refer to Chapter 3.4.11 for references.

3.3.10 Polycurves

A polycurve is a continuous line whereby the individual parts of it are either straight lines or spline lines.
The polycurves must be continuous and cannot have sharp angles between the individual parts. When
modelling e.g. hull forms of floating vessels polycurves are efficient.

The following examples show how to build up a polycurve. The first example assumes usage of finding
coordinate values from a guide plane and guide points while the second example shows how to do it by
manual editing.

A guideplane has been used to define a total of 6 points to
be referenced when making the polycurve. Use the

command Insert|Guiding Geometry||Polycurve or a tool-
button.

Guide Plane Dialog ...
Poly Curve Dialog ...
Guide Line Dialog ...
Guide Point Dialog ...

2] Guide Plane
* Guide Point
"=, Guide Line
£+ Guide Spline
¥
' Guide Arc Elliptic
<5’ Guide Circle
i [Mi0del Curve

The polycurve is now defined by clicking sequentially on
points from Pointl to Point6 (remember a double click on
Point6 to stop the input sequence).

s

Description: PalyCurve
Name: Curve?
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By selecting the polycurve, RMB and Edit Polycurve you
may edit the curve. The polycurve’s points are labelled

from the edit menu. ]

e lwi Fit Curve: To View
Curve definition OK Auto Curve Type Cancel

ird Lapel curve paints
3

¥ [m] | W [m] | 2 [m] ‘ Clirve Type | =
1 o 10 o Straight =]
2 |o 625 o Straight |
3 o 25 0 spine =]
4 |2s i o Straight |
5 |eos 0 0 staight x|
& |10 i o spline =]
7_ Spline ﬂ
87 Spline ;I
9_ Spline ;I
? Spline j
T Spline ;I j

When clicking on one of the values in the table below, the
actual segment of the polycurve is highlighted. It is thus
easier for you to know which part you are editing.
14 Poly Curve x|
N [F Fit Curve To Visw
Curve defirtion OK. Mwil _ Cacdl |

™ Label curve points

*[m] ¥ [m] | Z [m] ‘ Cirve Type |~
1 o 10 o Straight )
FE 6.25 0 sraght x|
3 o 25 0 spline |
4 |25 0 0 Straight )
5 |62 0 0 Er——
5 |10 i i spline |
7_ Spline ﬂ
? Spline ;I
9_ Spline d
1T Spline ;I
? Spline d d

When clicking on Auto Curve Type as shown in the edit

menu above, the actual segment is adjusted to its new end

position as well as changed from Straight line to Spline.
x|

Naeo [Frez IR RL
Curve definition OK. Auto Crve Typs Cancel

™ Label curve points

¥ [m] | ¥ [m] | Z [m] |Curve Type 2

1 o 10 o Straight x|
’2_ 2 £.25 0 -

3 o 25 o E |
4 |2 o o straight |
5 |sa2s 0 0 Staight =]
& |10 o o splire x|
7_ Spline j
87 Spline ;I
‘9_ Spline d
IT Spline ;I
1 | Spline =l -]
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You may also create polycurves from manual editing. The command Insert|Guiding Geometry|Poly Curve
Dialog you can define such curves without the need for referencing existing topology points. In case you
define points that are outside the visible area, you may use the Fit Curve To View.

By editing the polycurve as shown below, the polycurve to the felt is

! automatically built up. Notice that in this case no line type (spline or
straight) is specified — the default spline is used.
i Poly Curve 8 x
e [ Fit Curve Taiew
: E:.I;: definition OK. MI ﬂl
[ Label curve points
] [m] f [m] ‘Z [rm] ‘Curve Type |
1|0 0 10 Spline =
TD a 5 Spline LI
/3_ 0 3 Spline LI
ER 0 1 spine =]
5 |2 o o Spline ;I
?4 o 2 Spline ;I
776 a a Spline LI
?E [1} [1} Spline ﬂ
Q_ 10 o o Spline ;I
1T Spline ;I
11 | Spline ;ILI

By using the feature for detecting the correct line types by using

f Auto Curve Type, some of the spline segments above are changed to
straight line segments. 0
e d e Auto Curee Type Cancal
Gropmensx  Aworgie| o |
X [m] ¥ [m] [z1m1 [coreType =
1 a a 10 ED’alght ;I
2 o o E spine =)
- [ - E] Spine =)
4 |0 a 1 Spline LI
5 2 a a Etralght LI
6 |4 o -2 Spline ;I
7 e o g Sraignt =)
8 |o o 0 Straignt =)
9 |10 a [1} Spline ﬂ
10 Spline ;I
11 Spline LI;I

When changing the line type (in this case from spline to straight)
d and it is impossible to generate a continuous polycurve, GeniE will
not make a polycurve, but highlight the incorrect line segment(s).

ﬂ
* Curve defirition INVALID Auta Curve Typs Cancel
I¥ Label curve points
s [ [¥imi [zimi e B
1 (0 o 1n Straight LI
F/ 0 o s m#'
¢ 3 |1 o 3 Spine 5 =]
-] 4 3 ] a4 |o 0 1 Spline =l
s |2 o o Staight |
6 |4 o 2 Spline LI
b

7 |6 0 0 sraignt |
e o o Staight =)
9 |10 o o Spline LI
10 Spline =

11 Spline LI;I




DET NORSKE VERITAS SOFTWARE

SESAM GeniE

User Manual Vol. 1

Version 6.0 73

again.

29 August 2011

You may also wish to neglect certain positions when creating the

4 curve. By selecting Ignore as shown below, point 2 is ignored when
creating the polycurve and a straight line from point 1 to point 3 is
created. If you click on Auto Curve Type it will restore the curve

14 Poly Curve x|

e T e
Curve definition OK Auta Curve Type Cance!

[¥ Label curve points

‘X [m]l ‘V [m] ‘Z [m] |Curve Type =
1|0 0 10 sraignt 7|
/2_/ ] ] 5 -
3 |1 0 3 Spline |
4 |o o 1 spine =]
5 |2 0 0 Straight LI
6 |4 o -2 Spling ;I
7 |6 0 0 Straignt =]
=) 0 0 Straight LI
9 (10 o o Spling ;I
10 Spline ;I
1 spine =+

Also note that it s possible to cut and paste cell values from MS Excel — this may be beneficial if you have
existing values for a hull form in form of an offset table. By using the scripting language you may create
your own translator from an offset table to GeniE journal input file format.

14

2 [ Example on a journal file to create 2 identical polycurves, but at different z-levels.

3
4 Curvel = PalyCurve();
5 Curvel clear(),

B Curvel addPoint(Point(0, 10, 0}, agStraight;

7 Curvel addPoint{Point(0, 8, D) ggStraight);

8 Curvel addPoint(Point(0, §, 0}, ggSpline);

9 Curvel addPoint{Point(1 EEB? 4, 0, ggStraight);
10 Curvel addPaint{Point(5, 2, 0), ggSpIine);

11 Curvel addPaint{Point(8. 33 3,1, 0}, ggSpline);
12 Curvel addPaint{Point{ 10, 1 EI) ggsplme);

13 Curve 1 rebuild();

14 ff

15 4

168 Curve? = PalyCurve();

17 Curve? clear();

18 Curve? addPaint{Point(0, 10, &), ggStraight);

19 Curve? addPaint{Point(0, 8, 5) ggStraight);

20 Curve2 addPoint{Point(0, B, 5}, guSpline];

21 Curve2 addPoint(FPoint{1 BBB? 4, 5), ggStraight);
22 Curve? addPoint{Point(, 2, 8), ggSpIine);

23 Curve? addPoint(Point(8.3333, 1, &), ggSpline);
24 Curve? addPoint(Point(10, 1, 5), ggspline);

25 Curve2 rebuild();
26 ff

27 [{ End of file

28 i

This example below shows a journal file that
has been created by editing the file. The file will
produce two polycurves when read into GeniE.

urvetl

urvez

Two polycurves are created
and it is now possible to
create curved geometry by
skinning operations, see
Chapter 3.6.8.
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3.4 Basic structure modelling of beams

Basic structure modelling of beams covers regular modelling and associated tasks (like for example edit,
change, delete) of straight beams. Prior to modelling structure it is assumed that libraries for sections,
materials, and plate thicknesses have been defined. When modelling, the default settings are automatically
applied to all new structures created. The defaults may be changed at any time, and it is also easy to change
properties associated with a particular structural member.

34.1 Regular Straight Beam

There are two ways of inserting beams. The first option assumes explicitly modelling a beam, while the
second option assumes graphic modelling by clicking snap points to define the beam start and end positions.

Insert Beam =58 The pulldown menu Insert|Beam|Straight Beam
_ Dialog opens up the dialog shown to the left.
Heme: [Bms Here 3oupmay s%ecify mar?ually all required
Define endl points : Cancel input, but you may also refer to existing snap
End1: [omOmom = points. You do this by clicking in e.g. input field
End2: [Im10m0m for end 1 and then click graphically on the
Overlap Palicy desired snap point. Relevant information is
Section: [Ppezl ] EiEne s Ot automatically filled in.

Material : |Stesl - " Allow Owerlap

Overlap Policy
Enforce Other: If the new beam is overlapping an existing beam, the new beam will be cropped.

Allow Overlap: If the new beam is overlapping an existing beam, it will not be cropped. The existing beam
and the new beam will overlap.

The figure at left shows Mybeam that was manually created
together with 5 other beams. The outer beams and the X-beams
have been inserted using existing snap points. Note that where "
the X-beams intersect, a new snap point is automatically created.

In this case a guide point has been inserted to the same point.
This point can now be used for connecting other members.

Provided you have snap points available, either from guiding geometry or existing structure, the most
efficient way of defining beams is by graphic modelling. You enter graphic modelling of beams either from
pulldown menu Insert|Beam|Straight Beam or from the toolbar Object Types.

N x|
_H__ = AK M| Make sure that the Straight Beam option is the current selection and that the
S Snap point button is activated. You may now start to model straight beams

graphically.
| x|
HEly-lox®

Snap point
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The above pictures show the sequence when inserting a beam between two shap points. When moving the
mouse over the graphic window the cursor indicates that the insert beam command is expecting the first
input /the program prompts you for which point to be inserted). After positioning the first point, the mouse
tooltip now indicates that next position is expected. The beam appears graphically (and in the browser) as
seen above.

B X

B e If you have regular modelling you may use a snap to point loop. In this case

the end point of a beam is start point of next beam. This means you click end

B points for the second beam and onwards (or the program will prompt for end
e AL points only). The pictures below show an example of this.

5

When working with intersecting beams, GeniE will calculate all intersection points and will manage the
topology. You can therefore do top-down modelling, i.e. start with the rough and make details afterwards. If
not, you may do bottom-up modelling or a combination of both approaches. It is possible to join beams.

The example below shows a number of intersecting beams. Observe that even though a beam intersects with
others, it is still one beam (highlighted in red) unless it is divided into smaller parts during a split operation.

A continuous beam intersected by several beams. A topology
point (or snap point) is automatically created by the program
where beams intersect each other. A finite element node will
always be inserted where topology points.

Often there is a need to model a beam extending from a given point or a guideplane to a known position.
This is best achieved by using the Insert|Beam|Straight Beam Dialogue where you a) find information for
end 1 from the graphic window by clicking on the point and b) fill in the known co-ordinate values for end
2.
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The beam to the left has been generated using
the dialogue for inserting a straight beam by
extracting coordinate values for End 1 from the
existing structure and specifying co-ordinate
values for End 2

x|

Neme: - [Bmé2 oo | When you have a model with beams, plates,

Define end points Cancel | guide planes you can use the selection filters
S~ (142657143 mUrr.0m) explained in Chapter 5.1.2 under the Selection
Enc2: [1015 Toolbar to avoid snapping to e.g. plates and

guide planes.
Section . |pipels vl
aterial : lm
3.4.2 Overlapping beams

When inserting an overlapping beam you do the following steps:
1. Insert a regular straight beam

|7|T.v|@_,.'v|%v|(|u -
/SU'aightﬁeam

2. Switch modelling modus from regular
straight beam to straight overlapping beam

Straight Cverlapping Beam
3. Insert the overlapping beam ¥ File
~ Curved Beam

You may have more than two overlapping beams.

In the example below a beam with a box section is present prior to inserting a beam with pipe section.
Furthermore, the mesh density is equal to both the inner and outer beam unless you specify otherwise. See
Chapter 3.12.2 on how to make a finite element model.

Diescription: Overlapping Straight Beam

MHame: BM19
Section: BOX6 . .. .
Material: St52 Notice that the original straight beam (BM19) also
BM64 BM19 becomes an overlapping straight beam when the
e ! additional beam (BM64) has been added.
Description: Overlapping Straight Beam
MName: BMEd
Section: FIP11
Material; 5t52

The picture to the left shows the finite element
mesh. There are two finite beam elements covering

m the beam overlapping area. These finite beam
--- elements are connected at the finite element nodes

(number of nodded depend on the mesh density).
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To verify the overlapping beams, you may either use the browser functionality or from the saved report.
Both options are showed below.

x

E|{:| U MName | Description Section | ¥-endl [m] | ‘Y-endl [m] | Z-endl [m]l ¥-end2 [m]l ‘f-end2 [m]l Z-end2 [m] | -
(3 Analysis 7 BM1 Straight Beam BOX1 0 0 0 25 o 0
& Enviranment 7 BML0 Straight Beam H10 0 14.66 a 11 14,66 a
--[:l Equipment /Z BM11 Straight Beam H10 u] 18,32 u] 11 18.33 u]
[:I Froperties / BM1Z2 Straight Beam HS 14.65 u] u] 1465 22 u]
Ea Structure / BIM13 Straight Beam HY 17.15 u] u] 17,15 22 u]

: [ 7] Features / BM14 Straight Beam HS 19.65 u] u] 19,63 22 1]
{1 Point Masses 7/ BM1S Straight Bearm Hy 22,15 i i 2215 22 i
[ Supports / BM16 Straight Beam Hg 24.65 0 0 24.65 22 0
503 Utiities 7 BMLT Straight Beam BOX7 ] o 12.5 28 o 12.5
# BB Straight Beam BOX7 o 22 12.5 28 22 12.5
# BM19 Overlapping Straight Beam  BOX6 0 0 12.5 u] 22 12.5

/B2 Straight Beam BOX1 o 22 o 28 22 o ;I

Notice to see the additional fields like coordinate values, you need to add the relevant fields to the view by
selecting the folder Structure, push RMB and select Fields.

Microsoft Excel - Genie.xml — o] x|
H] File Edit Wiew Insert Format Tools Data  Window Help  Adobe POF Type & question for help v _ & X

SHoS SR F 9| 100% - HAriaI 10 B J U E==H2ey 0 5 S EE ﬁv{hvévﬂ
i I I & Hy g Reply with Changes... End Review... B

AG0 = A BMB4

A [ B [ ¢ [ o [ E [ F T & ] H | [ o T« T v [T wm [7

| 55 | BME2 0 1 0 0 0 1 Straight Beam
59 |BME3 0 1 0 0 0 1 Straight Beam
B0 |BhB4 1 0 1 0 0 0 1 Overlapping Straight Beam
| B1 |BM7 1 0 0 0 0 1 Straight Beam
| 62 |BMB 1 0 0 0 0 1 Straight Beam
| 63 |BM9 1 1] 0 i 1] 1 Straight Bearn E
| 64 | =
M« » W[\ ManToc £ Summary fBeams / BeamOff BeamLoc 4 Supports /£ Sections f Thickness £ Mater | « | | _b”J
Ready UM S

GeniE will not accept overlapping beams unless you have changed modelling modus. If you accidentally
insert a beam over an existing beam, GeniE will inform you that the insert operation is not performed. You
will get a warning in the command line interface window: Cannot create Beam, Beam is probably
overlapping existing structure. The same message will appear in the Message area, see below:

Info:
[J20002] Invalid operation (line: 1:
[JS0002] Invalid operation (line: 1:
In function '"Beam' : Cannot create Beam
Beam 1s prokakly overlapping existing structure) )

4| > |} messages A Command Line A visual Cliphoard J, Defaults /

If you insert a beam that partially covers an existing beam, the delta part is inserted as new beams. The
example below shows that Bm2 is inserted over Bm1 (Bm2 is 6 meters longer than Bm1). As can be seen,
two new beams (Bm3 and Bm4) are created at each end of Bm1.

16 m ’
Bn2

]

M

¥

Bu3 Bnl Brd
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34.3 Modelling perpendicular beams
GeniE comes with a feature that allows for efficient modelling of beams perpendicular to another beam.

B x|
B E A K

Make sure the Snap Perpendicular button is activated. You
insert a perpendicular beam to another beam as follows:

1. Click a snap point

B
T B Il_rl wx | ﬁ 2. Move the mouse over the beam you want to connect to and
i click
] | . . .
g 2::2 p;:geem'a Si 3. The beam is now inserted always perpendicular to the
& Spap Eccentric F11 connected beam
n
e
R : _
Click end point 1 Move mouse over A perpendicular beam
connected beam and click is inserted
344 Snap planes

Often it may be convenient to connect beams to existing
structure in a given plane. A typical example may be that you
have modelled inclined jacket legs and you want to insert
horizontal beams between the legs at given planes. Make sure
that the Snap Plane button is activated. Please also note that the

[ X
VFIvI@H'IA-KIM-
[
(RS ]] 2 & [ #

" Snap Perpendicular  F11 still water level (see Vol. 2 for details on how to define) also
79 Snap Tangential  Fl1 acts similar to a snap plane. An alternative method is to use
- EETTTINEETI |nsert|Split|Points.

£ Snap Eccentric F11l

The example below shows how a snap plane can be used to insert horizontal beams on a jacket. To insert
horizontal beams at z-level 65, you click the Snap Plane button and you are prompted to insert values for a
plane. The plane set up now is a temporary guideplane, and where it intersects with existing beams
temporary shap points are established. You then insert beams as before, but the snap plane must be present
during modelllng The selected beams (highlighted in red) are all created using this method.

% |Y 2 |Pointtvector| 3poms| _ Cancel | R i IPoinlNeclov|3-F‘oints] Cancel

Z-coord: |65 [m] Z-coord: |65 ]
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345 Split, join and divide beams

A continuous beam may be intersected by several beams. There may be reasons why you want the beams
between intersections to be individual beams. To split such beam, you select the beam and use the command
Tools|Structure Split from the pulldown menu. Alternatively you may do this from the context sensitive
menu and choose Split. Similarly if you want to join beams along a line, you select the beams, force the
context sensitive menu, and choose Join Beams. When the joined beams have different section or material
properties, a segmented beam will be created.

These features open up for a flexible modelling strategy, either you want to work with top-down or bottom-
up modelling approach or a combination of both approaches.

The example below shows the beam BmL1 split into minor beams (Bm7-Bm10), before Bm9 and Bm10 are
joined.

If you joint two beams with different section (or material) properties, the joined beam automatically
becomes a segmented beam. In the example below the two beams Bm72 and Bm73 are joined to
SegmentedBeam1.

Edlit Beam. .
Centre of Gravity ...
Capy ...

Move ...

ot
awe?
!
Generate Joints el

Ioin Segments

Split

Divide &f...

Mesh Locking 4
Cover Curves

Delete...

Renarne...

Properties...
Labels ’

Named set...
Wiew options,.,
Wisible model L4

You may also split a beam at a known position by using the Divide At feature. The split position is given
either as a length factor referring to the start point of the beam or by clicking an existing topology point. In
the example below the beam is split % of the length from end 1 and BMG65 is created.

14 Divide Cu x|

oK.
Divide [81159 at
Cancel
Parameter
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When joining beams GeniE will use the tolerant settings as specified under Edit|Rules|Tolerances.
Furthermore, it will look at those beams along the same line and create a beam (or segmented beam when
differences in section or material properties) if tolerance criteria is met.

This means you can select many beams at the same time, and GeniE will automatically detect which beams
that can be joined. This may be beneficial if you have used bottom up modelling or have imported a model
from a FEM or CAD system — these are normally not based on concept modelling but geometry or finite
element modelling and has a much smaller discretisations than necessary. GeniE works with double number
precision and when importing data from other systems where single number precision have been used it may
be necessary to use a high angular tolerance when joining the beams.

Imported model from FEM format (created by previous SESAM
modeller Preframe). When importing, each finite element is
translated into a concept. Some of these concepts are
highlighted to show the density of the model.

Edit Baam...
Centre of Gravity ...

Copy .
Move ...

All beams have been selected and Join Beams is activated.

Generate Joints

Inin Segments
Split
Divide At...

Mesh Lacking

Cawer Curves
Delete...
Rename...

Properties...

Labels

Marned set...
Wiew options...
Wigible: model 4

All beams along a line and satisfying the tolerance criteria are
joined and a new concept model is established. As can be seen
the small concepts along one of the deck edges are joined into
one beam only.

For this particular example, number of beams (or beam
concepts) was reduced from 959 to 256.

You should also be aware that join and split beams do not account for eccentricities assigned to beams. This
means you need to re-assign eccentricities to the generated beams.
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3.4.6 Insert split points

When creating a beam it has snap points (or topology points) at its ends or where it is intersecting with other
beams. You may insert snap points in other positions by using the feature Edit Beam|Insert Split Points
found on the context sensitive menu. In the example below, split points are inserted one beam to create

additional snap points.

|

|

M Edit Beams x| M Edit Beams x|
Local system | Offsetvector | Hinges  Split Points | WMove End | Translate | Local svstem | Ofisetvectar | Hinges  Split Paints IMUVE End| Translate |
Ingert new split points Insert new split paints

¢ Single splitat parameter [01] |05

(& Distribute |1 split points evenly ® Distribute I2 split points evenly
(" Single split &t parametear [0.1] IU.EEEEEEEEE

Show All Foints Show All Foints

0K | Cancel | Apply |

0K | Cancel | Apply

Snap points (or topology points) that are not used may be removed by using the command
Tools|Structure|Geometry|Simplify Topology from the pulldown menu. A finite element node will be
inserted at each topology point, hence a more clean finite element mesh can be achieved by using this

feature.

3.4.7 Beam local co-ordinate system

The local x-axis vector is from first to second modelling point of the beam, while the local y-axis will sweep
in the global XY -plane until the beam is vertical (then local y-axis is along global X-axis). For a plate the
right hand rule applies, and the local coordinate system is defined according to how the plate was defined.

M Edit Beams
'—‘(‘i Local system IOﬁsetVedor' Hinaes | SolitPaints | Move End | Translate |

x|

— Rotate local coordinate systerm about

[OIP
Y axis |35 [ded]
Iz

— Specity local coordinate system

" Local %wvectar IVedDrEd(D in.0in,39.37007874 in)

" Local ¥ wvector IVemDrEd(SH.S?DD?BM in.0in.0 in)

= Local £ vector IVedDrEd(D in,39.37007874 in.0 in)

(~ Local System ILocaISystem(\/edorE)d(U in.in,39.37007874 in),

(0] | Cancel Apply

The example to the left shows
how to rotate the local coordinate
system 35 degrees around local x
axis.

The command is available from
the context sensitive menu, select
Edit Beams and then Local
System.
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3.4.8 Delete, move and copy beams

A beam may be deleted, moved or copied. The easiest way is by forcing the context sensitive menu and
choose the relevant options. When a beam has been deleted you may re-use the name for a new beam.

There are six options when performing a copy operation. They
are translate (which is the most common), rotate, mirror, scale, 3
point positioning and general transformation. In this example a
complete grid has been selected for a copy translate operation
with vector 5 meters in vertical z-direction.

olatel Mirrar | Scale I 3 Point F'Dsit\onl General tlansformationl

Translation Vectaor

Wector3d(0 m,0 m, 10 m) H

Copy |1 time(s]

V' Freview Cancel |

When using the feature for Move, you may move an entire beam or the end(s) of the beam. Both methods
are explained below.

The move command has been activated by forcing the context
sensitive menu and using Move. The translation vector 2 meters in x-
direction will move the actual beam and de-connect it from the rest.
Moving back again will automatically connect the beam to the rest
of the model.

H Move |z

Translate IHolatel Mirrar | Scale | 3 Paint F'Dsit\onl General translormationl

Tranzlation Yector

[200 [
I [~ Connected v Preview Cancel | ,WI
In this example the beam is moved 4 meters in x-direction. Observe
that connected move option has been activated. All the connected
beams will move accordingly (they are highlighted in red).
M Move |X|

Translate IHotatel Mirrar | Scale I 3 Paint F‘osltlonl General tlansformatlonl

Translation Yector

|4uu Il

clacE I Preview Cancel | Apply I
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The context sensitive menu has been forced from where you
select Edit Beams|Move End. In this example the end point at
bottom has been selected to move 2 meters in x-direction (you
may also move it to a given point). The highlighted beam is now
connected only at top.

S
Lacal system | Offset Vector | Hingss | Spit Paints  Move End | Transtat |

End Paint
IF’uinl[ZE m.22m,125m]

Displacement T

|2c|c|

i+ aspoint { aswvector { as distance along beam l

1] 8 I Cancel Apply
In this example common point of two beams is selected (note
that the beams have been split compared to the previous
examples). Moving this point a vector 4 meters in x-direction
and -2 meters in y-direction will move the two connected beams
as shown below.
871
x|

Local system | Ofset Vector | Hinges | Spit Paints  Move End I Translate | 41 »

End Paint
IF‘mnt[ZE .0 m,12.5 m)

Displacement
[+-20

" aspoint % aswector a3 distance slong beam

0K | Canedl Apply

The example to the left shows how to extend (or shorten) a beam
along the beam local x-axis. By giving a positive value the beam
is extended; a negative value will shorten the length.

Ml Edit Beams |

Logal system | Difset Yector | Hinges | Spit Paints Move End | Translate 4| »

End Point
IPmnt[ZE mA1 125 m)

Displacement
[ fr]

© aspoint ¢ asvector @ as distance along beam

oK I Cancel Apply
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When activating the preview option it is possible to get a graphical preview of the actual move or copy
before the operation is performed. It is thus easy to see if you have specified a wrong vector.

You may set preview to be the default option from the View|Option|General or tick off for each time you
make a copy/move operation.

M View Options x|

General |Seninus| Mousel Modell Anno(atmn/D\aqramsl

Selecion———————————

v Achvanced sna
(" Touched by rubberband v s

[ Integrated segment editing
@ Enclosed by runberband [ Preview copy/move default

v %late around closestohject

I Copy ()
Translate ] Flntate] Mirror ] Soale ] 2 Paint Posit\on] General transformation]
Translation Vector
|Vector3d(0.0.100 Il
Copy |1 tirne(s]

3.4.9 Change beam properties

Properties connected to a beam may be changed in several ways. One alternative is to selecting the beam(s),
then forcing the context sensitive menu and choose Properties and do changes from herein.

You may also select the beam(s) and do the change from the Property browser area. The example below
shows a number of beams that have section property IH10 and how these are changed to for example BOX®.

‘E," G:\\Program Files\DNVS\Genie\WorkSpaces \um‘\um.gni - Genie
Fle Edt View Insert Took Hep

‘;7' Ci\Program Files '\ DNWVS ' Genie \WorkSpaces,um'\um.gni - Genie
Fle Edt View Insert Tools Help

- 0= x & %l = | & 3 -
DEE X ?[st0a@ame t o 96 8 8l | [D@E|ax8[ss0a@axs 0060 o7 oo
% 32 o . -a- ME 4~ (| v [ e Hlwif+
AT LIl VR ST ARk Y Ik AL | Y CdIry 127 0 [ e = K |5 o T B[]
= *|10 sep 2003 14:53 BN Name :,E Sep 2003 14:52
=] ‘uij ‘ MName um 0 Analysis O Box1
navsis o Boxt {3 Environment. O BOX2
-3 Environment 0O BOXZ
-£2 Equipment 0 BCX3
-£3 Equipment: O BOX3 O Boxa
X O BOX4 - Properties
3 Properties : O BOXS
{2 Beam types 0 BoxS — 0 Beam types O coxe
0O BOXE {1 Hinges
D Hinges | 0 EEEr
O Box7 {1 Hydro e
{0 Hydro i O BCRE ADpIY
O BOXE 03 Load Interfaces |1 (e 1000¢
2 Load Interfaces |3 (e 10008
{2 Materials T HETOOR
{0 Materials T HE700B Straight Beam Delete..,
B9 1 {21 Mesh Densities [T H10
1 Mesh Dersities  |X IH10 N Rename...
BOX7 2 Reinforcements |T H3
{1 Reinforcements | X H9 Select objects.
St52 424 Sections 0 PIP11
3 Sections ©PP11 =
{1 Thicknesses Properties.
{0 Thickresses
{1 Structure
{3 Structure £ Unities Labels »
{1 Utliities.
! L
—
il ¢ ol
Ready

Ready
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3.4.10 Beam eccentricities

Eccentricities in the SESAM system are applied to the beams and not the plates. This means that for a
stiffened panel the plate is modelled at top of steel level. Similarly, if you have beam with different section
properties and want to align them at e.g. top of steel, it is necessary to apply eccentricities to beam with the
least section height.

The example below shows two beams with different section profiles, 1800 and 1200. To align these at top of
steel it is necessary to add an eccentricity to the 1200 beam that equals (1/2 height of 1800) — (1/2 height of
1200). Using real values this gives an eccentricity (0.4 m) — (0.1 m) =0.3 m.

The features for inserting eccentricities are found from the context sensitive menu Edit Beams|Offset
Vector. You may insert offsets to whole beam or to one of the beam ends.

To verify the eccentricities, select the beams, force context sensitive menu, then Labels|Eccentricities (best
viewed in wireframe view).

——

M Edit Beams x|

Local system  Offsetector | Hinges | Split Polntsl tMowe End | Translatel

z (& ‘Whole beam ¢~ End1 " End2

Specify oftset vectar:
IDm Orn 0.3m|

b

[~ Align section:
—Alignment:

z @ Flushiop

Mo offset (centric)

| Rlush Bottam

............. v [ Addlconstantvalue

I [m]
OK. I Cancel | Appaly |

See also stiffened panels for further references on how to label and visualise eccentricities.
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If you have rotated a beam and want to align it to a given level (for example a plate) you apply the
eccentricity according to the global coordinate system. In the example below a beam has been rotated 90
degrees and is aligned below a plate. The eccentricity is 0.2 m downwards.

x
¥ W Local spstem  Offset Vestar IHingesI Spit Points | Mave End | Translate | 4 I 4
Cenkre of ravity ...
Copy ... z & “wWholebeam ¢ Endl ¢ End2
Mave ...
Specify offset vector
Generate Joints
P — ector3d(0 m,0 m,-0.4 m]
Join Segments
Split [~ Align section %
Cover Curves Aligrment
Delete z & Flushtop
Rename... € Wi offset [Eentiz)
Peperties. 1 1) B L " Flush Eottom
Labels 2
® ™| &ddiconstant value
Named set. ..
Sl — : [ m
Wiew options. ..
Wisible model 2
oK I Cancel | Apply
34.11 Connecting beams to an eccentric beam end

When using the feature for Snap Eccentric it is possible to connect a beam to another beam end using its
eccentric position. This is typical for an X-brace in a jacket where the beam ends have eccentricities due to

e.g. gap calculations and you want to connect a beam to the eccentric position of the X. The example below
shows how to do this.

1. A regular X-brace is created. Please note that the vertical beam to
the left is split in two

05 m D.5m

2. The top ends of the inclined beams are given a vertical offset.
This leads to an automatic offset of the X-joint itself related to
. the topology point (the blue dots indicate topology points.
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Sm sm 3. When activating the Snap Eccentric feature it is now possible

create a beam that will snap to the eccentric position of the X-
joint. Choose Snap Eccentric as shown and insert a beam by
clicking fist at the vertical beam and then to the X-joint.

[ .
| W e & B

St Snap Perpendicular
o Snap Tangential

When inserting Bm9 as shown above, this will generate the following journal file (lines 95 and 96 are

created by the program, the rest of the lines are edited).

a0 ff

91 4 The following cammands are automatically created:

92 ff First inserting the beam to the topology point of the X joint
43 f Then inserting the same eccentricties as for the X joint itself
84 /f

95 BmY = BEeam(FPoint{0 m, 2 m,0 m), Point{% m5 m,0 m)];

S5 BmY.setEndOffset(2, VYector3d(-8.881784187e-016 m -0.252 m,0 m));

a7 i

.Sm .Sm

point without any eccentricities.

If you are not using the Snap Eccentric feature, you create a
horizontal beam where the end point is connected to the topology
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3.5 Basic plate modelling

Basic structure modelling of plates covers regular modelling and associated tasks (like for example edit,
change, delete) of plates in a plane (planar plates). Prior to modelling structure it is assumed that libraries
for sections, materials, and plate thicknesses have been defined. When modelling, the default settings are
automatically applied to all new structures created. The defaults may be changed at any time, and it is also
easy to change properties associated with a particular structural member

A plate is modelled using the same methodology as for a beam, in other words by explicit modelling of plate
end co-ordinates or by clicking to existing snap point in a guide geometry or existing structure.

351 Regular plate in a plane
Explicit modelling of the plate is done from the pulldown menu Insert|Plate|Flat Plate Dialogue.
x| This example shows how to create a trapezoidal
Name® [Tropesoidal plate. Other plate shapes may be triangular,

rectangular, or n sides. The only requirement is that
the sequence of shap points (or topology points
form a closed circuit. The local z-axis is always
perpendicular to the plate, positive direction
according to the right hand rule.

4 1,10 m,0 n)
6 1,10 n,0 n)

Define (at least 3) cormer points :

1000

1000
E100
4100

K | 2]
Thickness : IThD4 vl
Material : IStEE vl

OK Cancel Apply

The other alternative of inserting a plate is by using the snap to point method.

Make sure that the Flat Plate option is selected and that the insert mode
button has been activated.

I X
[Z-M~ |8 |4~ K-

!W
A Skin Cur

[
R % o kR

The example below shows the sequence when modelling a rectangular
plate using the snap points in a guide plane. The program will prompt for
input during the modelling sequence.
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To insert a triangular plate the same technique is used. The
difference is that the prompted 4™ snap point is the same as the first
snap point used when creating the plate.

e

You may also insert a plate consisting of n edges. To do this you must use the snap point loop method and
ensure that a closed circuit is generated by the snap points. This means that the last snap point is the same as
the first snap point. The mouse tooltip indicates a . to prompt for new snap points. The example below
shows a plate with 8 edges.

Beams and plates may be inserted at any time, GeniE calculates all
intersections and manages a consistent topology. If you expect many
changes to your model during structure modelling, it may be of
advantage to do most of beam modelling prior to inserting plates. The
reason for is that the topology model then becomes as clean as
possible. If you choose to model plates initially, you should use the
feature Tools|Structure|Geometry|Simplify Topology frequently to
remove unnecessary topology points and lines.

The example to the left shows one plate intersected by many beams.
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3.5.2 Overlapping plates
You can not insert a plate in the same position as an existing plate. The program will give a warning on this.

If you insert a plate larger then the original one, the
program will insert the delta between these plates. See
the example to the left where a larger plate is moved
over a smaller plate.

3.5.3 Split and join plates

The command Tools|Structure|Split will split the selected plate(s) in minor plate parts in between
intersections with beams (or feature edges). You may also select the plate, RMB and use the Split option.

This example shows MyPlate intersected by 3 beams before and after a
split operation. As can be seen, MyPlate is split into six smaller plates.

Plates can be joined from the command line
area. Joining P1124 with PI121 has the
command P1121.join(P1124);.

354 Plate local co-ordinate system

The local co-ordinate system of a plate is defined according to the right hand rule, i.e. positive x-axis along
thumb, positive y-axis along pointer finger, and positive z-axis along middle finger. The positive x-axis is in
the direction from first snap point to second snap point.

The example below show that two plates have been

modelled in opposite directions, hence local z-axes in
H different directions (context sensitive menu and

Labels|Local coordinate system).

You change directions of plate normals by selecting the
plate, RMB and Flip Normal).
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355 Delete, move and copy plates

These operations work the same as for beams. The example here shows a plate (the left plate) that is copied
using the mirror option.

Translatel Fotats  Mirmar |Scale I 3 Pairtt Pasition | General bz 4 I L4
Fairt i mirrar plane (P1):
IPoint[?.E m,0 m, 10 m)
Mirror plane nomnal wector:
IVectorSd[E m.0 m.0 m)
Mirrored
point”
Normal %
wvector
T
¥ Preview Cancel | Apply |
3.5.6 Change plate properties

Plate properties may be changed from context sensitive menu Properties or from the browser, both methods
require that a plate(s) is selected first. The example below shows how to change plate thickness for a given
plate.

E@a Name D; 10 sep 2003 18:59
£ Analysis ®TroL Thi
{1 Ervironment: @ Tho2 Thic
£ Equipment
{1 Properties
{11 Beam types
@ ringes Color Code Property
S Delete...
Eepeiiale Rena.
£ Mesh Densities Select objects,
{3 Reinforcements Propertes,
{13 Sections
3 Thicknesses Labels
3 Structure
£ Utiities
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3.5.7 Stiffened panels

GeniE can do flushing (insert eccentricities to beams related to a plate) of multiple beams at the same time.
The example below shows beams with two different section types. When modelling these they are inserted
at the same level (system level or top of steel) as the plate. In most cases, the beams are flushed either above
or below the plate. Select the beams, force the context sensitive menu and choose Edit Beams|Offset Vector.

b | it Beams x|

Local system OffsetVertor | Hinges | Split Points | Mave End | Transiate |

z @ \Whole beam (" Endl  End?2

Specily ofiset vector
[+ Align seciion

Alighment
z @ Flushiop

(" No'offset (centric)

(" Flush Bottom

,,,,,,,,,,,,, 3 [~ Add constantvalue

[m]
ok | cancel | acay

In the example above flush to top of beam was used (flush top). This means the beam is placed below the
plate. Similarly flush bottom will place the beam on top of the plate. Observe that the flush operation will
use eccentricities calculated along the beams local z-axis. This means that flushing also may be done on
beams attached to e.g. vertical walls.

Eccentricities may be graphically verified (or from the printed report) selecting Labels from the context
sensitive menu — either showing real values or symbols.

Beam Type
Beam/Segment length
Coordinates

Edit Beam Eccentricity Symbols
Cenfre of Gravity Ends
Copy ... Ends, X
Move Ends, ¥
oo Ends,Z
Hinge names
Hinges
TR T T HydroProperties 3
Cover Curves Local coordinate system
Delete Material
Rerarme Name
. Renforcament
Section

MNamed set.
“iew optons...
Visble model o

Gerlerate Joints
Join Beams
Join Segments

Properties
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3.6 Advanced structure modelling

This Section describes the more advance modelling features in GeniE. They are special features related to
topside structures (segmented modelling, hinges), jacket structures (tubular joint modelling, local joint
flexibility, shim elements), plated structures such as topsides, semi-submersibles and spar buoys (curved
structure).

Emphasis has been put on describing the steps necessary to arrive at the desired model. There are several
modelling approaches, this document describes some of them. Focus has also been put on the importance on
how to document and verify your model.

3.6.1 Segmented beam modelling

A segmented beam is a continuous beam consisting of several segments. A segment is normally inserted
when there is a change of section or material property. It will act in the same way as several beams aligned,
the main difference is that the segmented beam is a higher level concept compared to a set of beam
members. Instead of referring to several beam names you can refer to only one name of a segmented beam
and still get the same results.

In the following is explained the steps on how to create a segmented beam from a straight beam until the
segments are joined to form a straight beam again.

Create segments

< " » 1. The original beam (Bm1) has section type Pipe400 and
is 10 meters long

2. Double click the beam to enter segmented modelling
modus. The picture shows that there is one segment to
this beam only. You should also activate the Fit to
Screen button (F9) for a best possible view.

[ |
[ar & 25 :Zékq&" |4 |« ©68 9 &) |~ [Defadit dsplay  ~ |
it F9)

3. Select the beam, RMB and Divide (middle)

4. The beam is now split in two segments and you can
continue to divide either at middle of a segment or at a

1 ?

e given length. In this case, 140 cm from end1. Note that
| the length is always referring to end1.
]
¢ Parame ter Range: 0.0-1.0
@ Length Range: 0.0 -5
Divideat [140crl  fremend1 Cancel
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36 m S ' 5. The beam is now split in 3 segments and the individual
lengths are automatically calculated ensuring that the
total beam length is maintained.

6. The final configuration of segments prior to assigning
new section properties. Note that you can change
individual lengths by clicking the relevant segment,
type the new length from your keyboard, and complete

0 v the operation by pressing Enter. You may be prompted

' ! to fix one of the segment ends by using the TAB

button.

Assign new section properties

7. Select a segment(s), RMB and assign new section or

] other material. In this example a cone section has been
used in the transition between larger and smaller
section profiles.

Divide (middle)
Diivide At...

.

8. The final configuration. Dimensions have been added
using (remember to activate the Filter Segment) the

> 10 n P
[ dimension tool Create Dimension.
H

X
Straight Beam N

Em1 B~ E S A KB
<multiple> - A
sts2

9. Verifying the model by applying labels, this is only

possible when the Filter Segment is activated.

S You may also verify from Tab BeamSeg on a saved

N report

A B [ C [ D [ E | F [ & [ H ] [ 0 [ k T L=
1 |[Name SegNo Section Material Length [m] FlexLen [m]
2 |Bm1 10ofB Fipe300 Sth2 1.400 1.400
3 2of 6 Cone Sth2 1.000 1.000
4 Jofg FPiped00 St52 2.600 2,800
5 4 of B Piped00 Sts2 2.600 2.600
5 5of 6 Cone Ste2 1.000 1.000

7 G of 6 Fipe3on Sth2 1.400 1.400 =

M 4 v M[\ MarToc / Qverview / Beams / BeamMass BeamSeg ( Sections / Thickness / Materials | 4 | | ﬂJJ

Ready 4
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10. Make sure that segment modelling modus is enabled
a (double click the beam) and select the members you
want to join. The first segment chosen will decide

—— . properties for the new segment. In this case Pipe800 is
EE. chosen.
Properties
11. The two segments joined to one. You may join two

1 2 segments or more at the same time.

- - > 12. Joining the f!ve remainiqg segments (and selecting _
one of the middle ones first). The segmented beam is
now back to the original straight beam

by
Sraight Beam
El
Fipe<00
sts2
Edit from browser
BT segments Mame | Diescription | S [m]l i [m]l Z [m]l Section | Length[... | IMaterial |

B0 Analysis @ Endl Apex o] 8] 0

- Equipment @ Endz Apex o] 10 o] inlei

563 Properties ®Seqmentl  Segmert —— L4 oo When double _cllckmg on

- Beam types @ Segment?  Segment Cone 1 st52 Bml, the details of the
@ Segment3 Segment Pipe400 5.2 5t52

g :?3;3 @ Segment4 Segment Cane 1 St52 _Segmented beam appear
63 Load Interfaces @ Segments Segment Pipes00 1.4 St52 in the browser.

(3 Materials .
£ Mesh You can change details
-{1 Reinforcements of each segment by
-1 Sections
-] Thicknesses RMB.

B3 Structre

-~ Bml
{1 Features

B0 Utllides

-~ Point Masses
-1 Suppart Points
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3.6.2 Tubular joint modelling

The purpose of tubular joint modelling is normally to enhance a beam model with information about cans,
stubs, cones, and gaps to improve code checking results.

There are two ways of doing tubular joint design in GeniE. The first approach assumes you create segments
and add information manually to the segments. Examples of such are manual assign can details to a segment,
or manual offset of a brace member end along chord axis. Alternatively, all such information may be added
in the code checking program Framework.

The most efficient way is, however, to use the automatic approach based on the rules specified by you (or
using the default rules). This approach is described in the following:

Step 1. Define rules for joint creation
Step 2. Define rules for lengths of cans, stubs, cones and also gaps

Step 3. Assign joints
Step 4. Automatic assignment of cans and stubs

Step 5. Change sections for cans and stubs —
all joints in one operation if possible

Step 6. Do automatic assignment of conesDo planewise gap calculation —
automatic and all joints in one operation if desired

Step 1 — See Rules Chapter 3.2
Step 2 — See Rules Chapter 3.2
Step 3 — Assign joints

In the following it is assumed that joints are inserted manually. A joint can be inserted from the pulldown
menus

o InsertjJoint[Joint Dialogue. You are prompted for input
e Insert[JointjJoint. Assumes graphic modelling and use of default names.

¢ Insert[Joint|Generate Joints. Will create joints on selected beams according to the rules

You may also insert a joint from the toolbar Object Types using the B %
Joint button. Make sure the program is set to input modelling mode. i MR N

5
L 4 v e A

The example to the left shows that a joint has been inserted and renamed by selecting it,
RMB and Rename. It is required to define a Joint at each tubular joint where you want
to do automatic assignment of cans, stubs, cones, and gaps. It may be of advantage to
specify 50% transparency of the joint symbol (View Options|Settings|Structure|
Joint|Transparency). To be able to see the joints graphically, ensure that the Joint
selection is activated.

B x|

IR ENEN PN

Joint selection on/off]
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Step 4 — Assign cans and stubs

Cans and stubs may easily be assigned — again based on the rules specified - when a joint (or joints) have
been selected. The example below shows assignment of can and stubs by the Add Can Stub option in the
RMB menu for the selected joint. The cans and stubs have been colour coded by selecting them from the
browser Properties|Reinforcements, RMB and then Colour Code Property. To view beams connected to a
particular joint, select the joint, RMB and then Select Connected Beams. The colour coding is switched off
by de-activating the Colour Code button.

Add Gap K

Flush braces

Split braces

Add LIF

Remaove eccentricites

Select Cans Reinforcement

Select Stbs -

Select connected beams

. AutoStub

BB oo AutoCan

Mowve ...

Delete

Rename...

Properties...

s , I X
’Eﬁ Mmoo @R E 2| |$‘ @ a- T8 |§|'|Modelling—Beam:j

Named set...

Wiew options... Color code

Yigible model 4

When assigning cans and stubs, the program makes the respective straight beams into segmented beams,
where the segment lengths are according to the can and stub lengths specified in the rules for such. This
command will also assign concept information (cans and stubs) that will be read by the code checking
program Framework. The picture below shows the segmented members of the horizontal brace.

1 =
e

it 53.7497 m

Step 5 — Assign new properties to cans and stubs

The final task to do with cans and stubs is to assign other section or material properties. The easiest way is
to select these objects from the browser, choose properties from browser and apply. The sequence below
shows how to select the cans and how to change section properties.

=] joint Mame Drescrip
- Analysis L JhutoCan Binfo
-3 Environment @ AutoStub

-1 Equipment.
-1 Properties

2 Beam types Apply Reinforcement to selection
{3 Hinges

1 Hydro Color Code Property

{3 Load Interfaces Delete..,

{2 Materials

{2 Mesh Densities Rename...

‘3 Reinforcements

{1 Sections

{1 Thickresses )
£ Stuchre Properties...

{1 Features

{1 Paint Masses

{1 SUpport Points
{1 Utliities.
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— =11 sep 2003 12:11 The cans are assigned new section
E-{1 joint Narme | Descrif | joint X X
&0 Analysis ® sutoCone Cones property pipel50. Picture below
-] Environment © pipels Fipe Se ShOWS bOth cans and StUbS
-3 Equipment © pipel00 Pipe S¢ X
59 Properties O pipe125 Pipe 5¢ reinforced.
~{1] Beam types O 3
~LHinges Color Code Prrty
~OHydo Delete...
{7 Load Interfaces
) Rename...
{71 Materials ;
3 Mesh Derisities Select objects...
~{3 Reinforcements Properties...
44 Sections
{3 Thicknesses Labels 4
=-{7 Structure
{10 FeatLres
-1 Point Masses

-1 Support Points
- Utilities

Note that if you do not want to add gaps you need to recalculate can and sub lengths (same as Step4) due to
the updated geometry. The gap operation will adjust the can and stub lengths.

Step 6 — Assign cones

To insert cones you need to select a joint and the cans and stubs to [
which you want to insert a transition (cone) to the chord or the brace. 48 (g R A K e
The easiest way to select these is to use rubberband selection arounda ~~— AkFiterBeam
joint. Make sure that the joint is visible and that the Filter Segment is
activated. When the objects are selected, then RMB and Add Cone to
selected beams/segments.

Civide (middle)
Divide AL,

Add Can/Stub to selected beams/segments

J \ nents
Add LIF to selected beams/segments
Add Can/Stub
Add Gap
Flush braces
Split braces
Add LIF

Remove eccentriciies
Select Cans

Select Stubs

Select connected beams

COpY ..
Mowe ...

Delete
Rename...

Fropertes...

Labels 4

Mamed set...
View options. ..
Visible model 4

You may choose to not insert cones to all the cans or stubs, you then deselect the relevant cans or stubs and
no cones will be calculated.
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Step 7 — Perform planewise gap calculations
The gap calculations are performed by selecting the joint (graphically or form browser), RMB and Add Gap.

You may find the existing gap values before a gap
calculation by double-clicking the joint. Gap values
shown in red colour indicates that they are larger
than the minimum gap value specified in the rules.

The example below shows the actual gap calculation. It also shows that for this case that a) the diameter of
the can is not large enough to satisfy minimum gap requirements (the stubs are overlapping each other) and
b) by changing the stub diameter satisfactory gap requirements are maintained. Note that gaps (due to
existing geometry) which are larger than minimum required gap are not reduced.

Add Can/Stub

Flush brace5!

Split braces
Add LIF

Remove eccentricites
Select Cans

Select Stubs

Select connected beams

Copy ..
Maove L.,

Delete
Rename...

Properties...

Labels +

MNamed set...
Wiew options...
Wisible model +

Reduced stub
diameter
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The program has now inserted eccentricities to the respective incoming
brace ends. The eccentricity vectors are in line with the chord axis. The
brace(s) perpendicular to the chord will not receive eccentricity vectors.

The beam end eccentricities will be written out to the FEM file and used
in the structural linear analysis.

For the lower brace, an eccentricity vector & = 0.98629 m has been
inserted. For more details about 6x, dy, 6z this may be found by opening
the beam editing function from the context sensitive menu.

In this case they are:

Sx = -0.0765879971 m Local system  OffsetVector |Hinges| Split Poimsl howe End | Translatel

Sy = -0.0765879971 m
“nn__n Specify offset vector:
6z =-0.9803263631 m = \ectarid(-0.07658799711 m -1,

[~ Align section:
—Alignment:

z @ Flushiop

| Mo offset (cemtis]

| Elush Botiam

............. ) [~ Add eanstant valus

I [m]

OK I Cancel | Apply |

z " Wholebeam Endl ® End2

29 August 2011

.9904158726 m

9862916509 n

x|

You may also flush the braces to the chord wall by selecting the joint, RMB and Flush Braces. In this case
eccentricities are first calculated along the chord axis and then moved out to the chord wall. Horizontal

braces will also receive eccentricities, see example below.

-

664103528 m

0.7522714935 m

1.497363388

™~

Braces flushed to chord wall Eccentricities out to chord wall,
horizontal brace also receives
eccentricity

To remove eccentricities assigned, select a joint(s), then RMB and Remove Eccentricities.
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There may be cases where you want to perform other special planewise gap operations. Several options are
available and in the following some are documented.

Option 1 — Add gap to one brace only

You need to create cans and stubs prior to calculating the actual gaps (double click the joint). Per default the
modelling is switched to segmented modelling modus. You can now select the horizontal brace and the
inclined brace to calculate new gaps, RMB and Add gap to selected segments. The figures below show the
steps to add gap to the lower beam only.

Fix brace
Unfix brace

Add Can/stub
Add Gap

Flush braces
Remove eccentricities

Add Can/Stub to selected segments
Add Cone to selected segments
Properties,

Selecting the Double click joint, then Final configuration where
joint select members, and add lower beam is assigned a
gap to the segmented new gap satisfying the
members minimum requirements

Option 2 — Move the T in a KT-joint up

This example shows how you can move the T (or the horizontal brace) in a KT-joint up. It also shows how
to ensure that the minimum gap requirements are met on both sides of the T.

Fix brace

Unfix brace !

Add Can/stub
Add Gap
Flush braces
Remove eccentricities

Add CanfStub
Add Gap
Flush braces
Remove eccentricities

Add Can/stub to selected segments
Add Cone to selected segments
Properties...

Add Can/Stub to selected segments
Add Cone to selected segments
Properties.

Select Cans
Select StLbs

Select Cans
Select StLbs

Select joint Double click joint, select Select lowest and

lowest brace and fix it horizontal brace and
add gap
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Fix brace
Unfix brace

Add Can/stub

Add Gap

Flush braces

Remove ecceriricities

Add Can/stub to selected segments
Add Cone to selected segments
Properties

Select Canz
Select Stbs

Configuration before Double click joint, A KT-joint where T is
gap calculations on select upper braces moved upwards satisfying
upper brace and add gap the minimum gap

requirements

Option 3 — Move the T part of K-joint (Y+T)

This example illustrates how to move a T (perpendicular to chord) in a Y+T joint. The steps are basically as
showed before, the differences lie in which members to select.

1. Initial
configuration

Unifix bgce

Add Canfsnb

2. Double click

1N Add Gap
JOI nt’ SeIeCt7 Flush braces
R M B and fiX Remove eccentricities
Add Can/Stub to selected segments
b race Add Cone to selected segments

Properties...

Select Cans
Select Stubs

3. Select both
braces, RMB,
perform gap
calculation

il 4. Final

Ui brace configuration

ki vt where the upper
ot horizontal beam

Remove eccentricities

Add Can/Stub to selected segments has been mOVEd
Add Cone to selected segments u pW ar d S

Properties

Select Cans
Select StLbs
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3.6.3 Hinges

Hinges may be inserted at end of beams with the purpose to release local degrees of freedom. For example, a
typical hinge is fixed from deflections in all translation DOF and torsion DOF. The two other rotation DOF
(ry and r,) are free. The below example shows how to insert and verify hinges. You can also represent a
flexible hinge if you know the spring stiffness for each DOF.

The steps are first to define a hinge property(ies), select beam(s) end(s), and apply the property to beam end.

x| A hinge property may be generated from
Finge | e | Edit|Properties|Hinge|Create/Edit Hinge. You may choose Hinge or
— Flexible Hinge, in the following Hinge has been used.
Hinge Fixation (in local coordinate system) =

N Mothingsd Hinged e

dy — Fax_hinga — =]

e [ Hings sinedss

s — Fied  Free  Spring 3.”"225

& — P P mm

r — g [———— : ]
t p—— [ mm
5 Foed  Free  Spiing sHfiness .
v ] [EEn e

4 [ e
[ ok | concel Apply Lo ] ool P
Lacal svstem | OfisetVector Hinges | Split Paints | Move End | Translate | SEIeCt beami RM81 Edlt BeamslHlngeS
% S Apply hinge property to one or both beam ends.
e CE e To verify, select same beam, RMB, Edit
SelctHinge Beams|Hinges or double-click beam to enter
y ok | concel | ceny | 2 segmented modelling modus. Both methods will

show the hinges graphically. You may also save a
report to do a tabular verification.

LAR@E

A | B | C | D | E | F | & | H | [ | J K
1 |Name X-End1 [m] Y-End1[m] Z-End1 [m] X-End2[m] Y-End2 [m] Z-End2 [m] Section Material Hinge-End1 Hinge-End2
A92|HZ7T 194830000 224000.000, 47000.000 205170.000 224000000 47000.000 H2004 5355
193 | H278 202540000 214000.000  46650.000 0 202540.000 219200.000  46650.000 H2404 5355
1120 176500.000 210000.000  44000.000 176500.000 224000000  44000.000 112050FJ 5355 Pinned Pinned
@Hm 180500000 210000.000, 44000.000 180500.000 224000000 44000.000/112030DG | S5355

Finally, it is possible to label hinge symbols and names as shown to the
right. You may also label hinge symbols when displaying a finite element
mesh.

Note that hinges on a 3-node beams are not applicable. You will not get
any response from GeniE on this when meshing.

Pinned




DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1
Version 6.0 104 29 August 2011

3.6.4 Local joint flexibility

You may also insert local joint flexibility (LJF) according to Buitrago et. al. (1993). It is presumed that you
are familiar with the theory behind introducing flexible braces to chord connections.

LJF may be assigned based on a pure geometry configuration or a load path.

e Pure geometry configuration only. Select joint(s), RMB, Add LJF. Local joint flexibility is assigned
to all braces connected to the joint.

e Based on loadpath. Run a structural analysis. Select one loadcase and a joint(s), RMB and Add LJF.
Note that the LJF assigned refer to one loadcase only when you run the final analysis covering
several loadcases.

e The LJFs can be calculated for individual braces or for all braces entering the selected joints.

e The LJFs (Axial, Out of Plane Bendingops and In Plane Bendingpg) are stored on the journal file
(you may verify details here) and in the model referring to the brace ends, and they are independent
of brace local co-ordinate system (they are calculated referring to a plane defined by the chord and
brace).

e \When generating a finite element model, the LJFs are meshed as flexible hinges (k=1/LJF) referring
to the brace local x-axis and a plane defined by the brace and the chord. This means that LIFgpg and
LJFpg are independent of beam local co-ordinate system.

The example below shows how LJF is assigned to one beam end based on a pure geometry approach.

Info:
Classification of Joint : Jtl Brace: Bracel
lbased on GEOMETRY (analysis results not loaded)
E o 100
Edit Beam... YT = 0
Certre of Gravity
;Opy Weighed LJF of Joint : Jtl Brace: Bracel
ove Axial : 4.38509e-007
Generate Jonts OPE  : 6.84957e-012
Jon Beams PB 1 2.79762e-012
JO\HSEQ!’HEHB
Add Can/stub to selected beams/segmerts ® : 100
Add Cone to selected beams/segments : Result : Direct : Cross : Factor
ST b sehctad becne g Axial : 4.38509e-007 : 4.38509e-007 : 3.66128e-007 : O
ﬁzjéa”’s‘”b OPE  : 6.84957e-012 : 6.84957e-012 : 3.27216e-012 : O
Hush;faces IFE @ 2.79762e-012 : 2.79762e-012 : 1.2137%e-013 : 1
Split braces
Add LF !l Messagesé Command Line ﬁ Visual Clipboard ﬁ Dafaufis |
1. Select joint and beam, RMB, Add LJF 2. Verify details as found under the Message tab
to selected beam/segments (see also the journal file)
ﬂ
Object Properies Hinge |
Name |_Use [ Desciption
<nane> no hinge
1 HingelJF (4.38503e-007. 6.84957e-012, 2.73762e-012)
4 I |
Create/EditHinge:
Mamed set...
Wienw optionsm 0K, I Cancel Apply |
Visible maodel 4
3. Double click beam to enter segmented 4. Verify from Property sheet the LIF
modelling modus, select joint, RMB and details

Properties
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Ed Microsoft Excel - Genie.xml

Ele Edit View Insert Format Took Data

DEdat gRY {BR-F | oo @ =-2] 5[4 100% -3,

Window  Help

Type a question for help =/ o & X

29 August 2011

=10l x|

Arial ~10 v B I U EEE=EE S %, WMA|EE DA
1283 234 © ¥ @ B 2 YeRephy with Changes... End Review... .
Ad - # Bracel
A \ B | C | D \ E | F | G | H | | | J | K<

| 1 |Name X-End1 [mm Y-End1 [mm Z-End1 [mm X-End2 [mm Y-End2 [mm Z-End2 [mm Section Material Hinge-End1 Hinge-J
| 2 |Bm1 0 000 0000 0000 5000 000 0.000 0.000 Pipes00 Sta2

3 |Bm2 5000000 0.000 0.000 10000000 0.000 .000 Pipe300 552

Brace1 5000 000 0.000 0000 1786 060 3830 220 0000 Pipe500 Ste2 Brace1-End1

i‘BraceQ 5000000 0.000 0.000 T500.000 4330130 0.000 Piped00 SES2

M 4 » w[\ ManToc / Overview ' Beams / BeamMass / Sections / Thickness £ Materials / Hinges /| 4|

| s

RLady E3 Microsoft Excel - Genie.xml
@ File Edit Wew Insert Format Tools
DEeREom gAY | ¥ RRe-<
Arial ~10 ' B 7 O |=
{2 &2 % il T | 2 W @D | YeReply with

Data  Window Help
e @ E ALl B 0% -3
%, W% EE LA A

Changes... End Review... .

=1olx]

Type a question for help == & %

v - £ Bracel-End1
A | B C D E F c | =
1 |Name Type J
Bracel-Endl ___ HingeLJF (4.38509-007, 6.84957e-012, 2.79762e-012)
3
4
| 5 | -
M 4 » W[\ MarToc / Overview / Beams / BeamMass / Sections / Thickness / Materias SHinges /|4 | | _b"_‘
Ready o
5. Verify from saved report
The example below shows how LJF is assigned to one beam end based on load path approach. It is assumed
that structural analysis has been performed prior to the calculation of LJF and that you have selected a
governing loadcase (in the example below LC2 has been selected). To verify, use the methods described
above.
e Info:
| | ItBeam... Classification of Joint : Jtl Brace: Bracel
ZIMLCZ sz@lName j| ;Z;:efmraww”‘ bazed on LOADPATH (for current loadcase)
%|£§‘k&|i}|)§|]|P\pe4OO ﬂ|5t52 5 . :Az;?38;871.30599 OPE : -7660.44 IFE : -10003.4
JG;:EB’ZZEWJSO‘”B YT : 0.0161976
%Weighed LJF of Joint : Jtl Brace: Bracel
" ‘.':—/ Add Can/Shub to selected beams/s  pseia] @ 1.14755e-007
-5 : 1.05483e-011
PLoad1? : 2.91978e-012
Force: (0.84,-1,0) [N] Add Gap
Moment: (-10000,0,- 10000 [MN*mm]|  Fish braces K1 99.9838 ‘
Splt braces H Result H Direct H Cross H Factor
AddLF Axial : 1.14702e-007 : 4.38509e-007 3.66128e-007 H -0.88440%9
OFB H 1.054368e-011 H 6.84957e-012 3.27216e-012 H 1.13052
IFB H 2.91935e-012 H 2.79762e-012 1.21379e-013 H 1.00701

1. Run analysis, select loadcase, select joint
and beam, RMB, Add LJF to selected

beams/segments

The following should be noted:

Messages f{ Command Line Ji Visual Cligboard J Defaults

2. Verify details under the Messages tab.

e When running an analysis after load path based LJFs has been created, the effect of these LJFs will

be included in the analysis. Hence, if new LJFs are calculated based on an “updated” load path the
LJF values will change accordingly.

e LJFs can only be assigned

to start or end of a beam connected to a joint
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e The default LJF range limitations for resulting LJF values (resulting LJF = direct_term + loadratio x
cross_term) are as follows:

o Minimum LJF = 0.1 x direct term
o Maximum LJF =5.0 x direct term

= The direct term relates to the reference brace and the cross term is the effect of
loading the second brace. The loadratio (factor) is the ratio of load action in the
second brace divided by load action in the reference brace.

e When outside the range of applicability of geometric values, i.e. the vy, T, B, 0 ratios, the limit values
are used when deriving the LJFs.

e The minimum and maximum LJF range limitations can be reset from the command language
interface by the commands:

o GeniERules.LJF.setLimitMin(param, value);
o GeniERules.LJF.setLimitMax(param, value);
o GeniERules.LJF.setLimit(param, minvalue, maxvalue);
= Available parameters are ljfAxial, IjfIPB, |jfOPB
o Example — change Min values to 0.2 and Max values to 9.0 for all three components
= GeniERules.LJF.setLimit(ljfAxial, 0.2, 9.0);
= GeniERules.LJF.setLimit(ljfIPB, 0.2, 9.0);
= GeniERules.LJF.setLimit(ljfOPB, 0.2, 9.0);

e LJFs are typically used in connection with planewise gap calculations (flush to chord wall). If you
want to apply LJF to a X-joint, remember to split the braces (Select joint, RMB, Split Braces) after
gaps have been added at the end of X-braces.

3.6.5 Non-structural beams, shims, and truss elements

These element types are special for jacket and topsides. The truss element (an element with no bending
stiffness) is mainly used to model slings when lifting structure. The non-structural beams are not
contributing with stiffness and they are normally used to compute wave loads. The shim elements are special
connections between conductors and conductor frames whereby the conductor is free to move in vertical
direction. How to apply these properties is described in the following.

Non-structural beams

In this example the “conductor frame” is assigned as non-structural

beams. This is achieved by a) making a beam type property called

Nonstructural (Edit|Properties|Beam Type) and b) apply this to the

relevant beams. x|
Nonstrustural | Truss | Shim |

I~ Al et

ok | Concel Apply
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To assign the Nonstructural beam type to the relevant beams select the beams, RMB then Properties and
assign the right property. Alternatively, select the beams, open up the Beam Type browser area, select
Nonstructural and Apply beam to selection. To verify, use normal colour coding from browser or from the
save report under Tab Beams.

L dhonstructural  Mon-struc : s T - B Name S = ;Engffuigggalﬁmu
Color Code Propi ] * .Ap;.)\y Beam ty,;;e wsekcion | |
Crelete.., C arty
Rename... ] Delete.. k ‘
Select objects... i Renarme... |
¥ Select objects. .
Froperties... ‘
Properties... L — J
Labels ’ Labels e Property
/ I t_~ Nonstructural
[ S Anbiguous
A | B | c | oD | E | F | G | H | | J | =
1 |Name X-End1 [m] Y-End1 [m] Z-End1 [m] X-End2 [m] Y-End2[m] Z-End2[m] Section Material Beam Type Floodi
34 |Bm3s -24 063 8.438 30.000 -17.188 8.438 30.000 pipe06 mat 1 MNonstructural
35 |Bma36 =24 063 2.813 30.000 -17.188 2813 30.000 pipe06 mat1 |Non5truotura_|
36 |Bm37 -24 063 8.438 30.000 -24.063 2.813 30.000 pipe0f mat1 MNonstructural
37 |Bm3g -24.063 -2.813 30.000 -17.188 -2.813 30.000 pipe06 mat 1 MNonstructural
38 |Bm39 -24 063 -8.438 30.000 -17.188 -8.438 30.000 pipe0f mat1 MNonstructural
39 |Brmdo -24 063 -2.813 30.000 -24.063 -8.438 30.000 pipe0& mat 1 MNonstructural
40 |[Em45 -17.188 8.438 30.000 -17.188 2.813 30.000 pipe06 mat 1 MNonstructural J
41 |Em48 -17.188 -2.813 30.000 -17.188 -8.438 30.000 pipe0f mat1 MNonstructural -
M 4 v W[\ MairToc / Overview Y Beams / BeamMass / BeamSeg / Sections 4/ Materids 4/ Supports || 4| | 3|

Truss

The lifting arrangement has been modelled with truss beam types.
It is necessary to define Truss (Edit|Properties|Beam Type) as a
separate property before they are applied to the beams. Such beam
types should be used with care as they may lead to singularity

- > I IV during analysis if used wrongly.
Tq N . .
431’/, To verify you may use colour codcing from browser or from
‘é’é"_ \), ¢// View|Options|Model|Use property colour coding or from the
Ve 7777 saved report under Tab Beams.
7‘ 5 Bean Types
0 Truss
A | B | C | D \ E | F | G | H | [ | J |
1 |Name X-End1 [m] Y-End1 [m] Z-End1[m] X-End2[m] Y-End2 [m] Z-End2 [m] Section Material Beam Type
58 |BMGZ 11.000 14 660 12 500 11.000 18.330 12.500 BOXE Sth2
59 |BMB3 11.000 18.330 12,500 11.000 22.000 12.500 BOXS St52
BMB4 0.000 0.000 12,500 14000 11.000 25.000 PIP10 St52 Truss
BMBS 0.000 22.000 12.500 14.000 11.000 25.000 PIP10 Sth2 Truss
BMBS 28.000 0.000 12,500 14.000 11.000 25.000 PIP10 St52 Truss
BMB7 28.000 22.000 12,500 14.000 11.000 25.000 PIP10 St52 Truss
64 | BT 0.000 3670 0.000 11.000 3670 0.000 [H10 Sth2
65 |BMS 0.000 7.340 0.000 11.000 7.340 0.000 1H10 St52

[l « v n[\ MairToc / Cverview ) Beams ¢ BeamMass / Sections / Thickness / Materials / Supports | 4| |

Shim elements

This is a special variant of a spring that will allow for e.g. horizontal fixation between a conductor and its
support. Prior to assigning shim functionality to the connections between beams it is necessary to define a
shim element property with a given spring stiffness.
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The conductors to the left are assigned a beam type Shim_1.
When a finite element model is created spring elements (with
stiffness perpendicular to the conductors) are automatically
assigned at all connections between the conductors and the
structure. The exception is when the end of a conductor
intersects with structure.

See next page for more details.

x|
Nonstructural | Truss Shim |
ST —— e A shim property is
Mew shim -
B manually created with
stiffness 1.0E08 N/m.
[ ox | concal Aprly

Beam Tupes

Shin_1

You do verification of shim elements from regular colour
coding, from the saved report Tab Beams, or after you have
created a finite element mesh where the spring elements are
shown with own symbols.

A B | C | D | E | F | G | H [ J
1 |Name X-End1 [m] Y-End1[m] Z-End1 [m] X-End2[m] Y-End2[m] Z-End2[m] Section Material Beam Type

Brmd6 7.500 7,500 20.000 2.500 7.500 20,000 Pipe200 St52

Bm47 2500 2 500 0.000 2 500 2 500 25.000 Pipe200 sta2 Shim_1

Bm4s 7.500 2,500 0.000 7.500 2,500 25.000 Pipe200 sta2 Shim_1

43 [smtte] 5.000 5000 0.000 5.000 5.000 25.000 Pipe200 Sts2 Shim_1
éams 0.000 0.000 5.000 10.000 0.000 5.000 Pipe400 Sts2

Bman 2.500 7,500 0.000 2.500 7.500 25.000 Pipe200 sta2 Shim_1

7.500 7.500 0.000 7.500 7.500 25.000 Pipe200 St52 Shim_1
47 |Bm& 10.000 0.000 5.000 10.000 10.000 5.000 Pipe400 St52

4 v W[\ MarToc / Overview Y Beams  Beamloc / BeamMass / Sections / Thickress / Materias | 4|
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The vertical beam is assigned Shim and spring elements are assigned at
each connection between structure and the shim structure. Hence two
spring elements are created.

The numbers and symbols refer to the finite element model.

The same configuration as above, but the bottom point of the Shim
element is coinciding with the lower horizontal beam. Hence one spring
element is created.

In this case, both ends of the Shim coincide with regular beams. Hence no
spring elements are created.
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Inner Beam

Fully coupled

All nodes are fully coupled in six degrees of
freedom

Spring

All nodes in the inner beam are connected to
corresponding nodes in the outer beam, using
the specified spring stiffness per length unit.

Linear dependency
Feature is not available
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[ B’
Create/Edit Beam Type &J
Nonstructural ] Truss ] Shim  Inner Beam

-

Existing InnerBeam type

=

-~

-~

’Tl Cancel Apply

3.6.6 Reference point modelling of beam structures

Using reference point modelling is different from normal modelling in the way that the technique always
refer to an object in the logging of a command, for example a beam definition Bm1 = Beam(GPpoint1,

GPoint2); where GPointl and GPoint2 have been defined as guiding points. The normal logging is typically
Bm1 = Beam(Point(0 m,0 m,0 m),Point(10 m,0 m,0 m));, in other words the co-ordinate values are referred

fo.

Reference point modelling may be used when establishing a model that you want to change by editing the

journal file. The example in the following shows how a small frame will adjust based on changes of two of
the reference points. Observe that there are no mechanisms for priority settings when changing a model like

this, when GeniE can not create a new model based on changes it will give a warning on this.
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To activate the reference point modelling make sure that the

Reference point modelling in the Toolbar Object Types is _ e
_ TES [ v | @ ok W
activated.

|Reference point mode\ling\

point3

The frame to the left has been created as follows:
Gpointl (0,0,0)

A Gpoint2 (10,0,0)

=v gz Gpoint3 (9,0,30)

A Gpoint4(1,0,30)

v< The beams have been graphically modelled and are typically logged
as follows:

Bm1 = Beam(Gpointl, Gpoint2)
Bm3 = Beam (Bml.intersect(ZPlane3d(10)),Bm2.intersect(ZPlane3d(10)));

and always referring to the name of the object (Bm1&Bm2 in this
case).

When editing the journal file and changing the values as shown below,
8 1,0 1,30 n) the model to the left is automatically created when reading in the
journal file to a new workspace.

// Creating Guiding Points for use in parametric modelling
// Changing x value for all guiding points
//

Gpointl = Point(-1,0,0);
Gpoint2 = Point(ll,0,0);
Gpoint3 = Point(8,0,30);
Gpoint4 = Point(2,0,30);

// creating beams using reference point modelling
//

Bml = Beam(Gpointl,Gpoint4);
Bm2 = Beam(Gpoint2,Gpoint3);
Bm3 = Beam(Bml.intersect(ZPlane3d(10)),Bm2.intersect(ZPlane3d(10)));
Bm4 = Beam(Bml.intersect(ZPlane3d(20)),Bm2.intersect(ZPlane3d(20)));

11 n,0 n,0 n)

Reference point modelling is primarily intended for frame modelling. It is not possible to journal plate
reference points. This means that a plate must be referred to reference points in guide planes and beams. It
also requires that the journal file is edited and read into a new workspace to gain effects from the changes.

3.6.7 Cut and punch

Cut and punch requires that a 2D profile has been created for use in the cut or punch operation. You may
create several profiles for later usage. The profile is created from using the pulldown menu Insert|Profile.
When performing a cut operation, a cut line defined from the intersection between the 2D profile and the
structure. Similarly, when performing a punch operation all material inside the cut line is removed (both for
beams and plates).

The example below shows the difference between cut and punch. When a cut line has been created a model
curve or a feature edge may be inserted so that it may be referenced when applying boundary conditions or
finite mesh details.
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Ml Guide Profile Properties
Rounded Rectangle |

IQ uad_hole LI

Height

/ \ |73 -

‘Width

z |3 [m)
y Radius

ID.S\ ]

Ok I Cancel Apply
Profile Punch / Cut il

Cuad_hole

Frofile start position

LI New Frofile.. |

IPDint(E m.5 -1 )

Sweep direction

Sweep length

|nn1

Frofile local z

Action
( Punch
@ Cut

3 [m]

|11n

Close |

Profile Punch / Cut

Cluad_hole

Profile start position

j Mews Prafile... |

IPoint(S m.5 m,-1 )

Sweep direction

|nn1

Profile local z

Action

@ Funch
Sweep length  Cut
E [r]

Execute

|11u

Close

I

29 August 2011

The profile Quad_hole has been created.
Observe that the y and z-axis refer to a local co-
ordinate system.

You may also create a circular profile by
entering same values for Height and Width, the
radius must be half the Height value.

This profile is now being used to cut and punch
the below structure.

The cut operation is started from the pull down
menu Tools|Structure|Punch.

The input parameters will prompt you for
where to start, in which direction, this may be
in any direction, length of cut operation, and
orientation of profile local z-axis in the global
co-ordinate system.

The input parameters to the left result in the
following cut line on the model:

The punch operation is done in the same
manner, but now Punch has been specified.

All material inside the volume defined by the
profile and the height is removed. The plate
now has a hole, and the beams are split in
minor beams.
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The cut line can now be used to e.g. insert beams. The first step
is to create a model curve (Insert|Guiding Geometry|Model
Curve and make sure the view specified shows guiding
geometry. When clicking between two points the program
prompts for which part to create a model curve — click on the
part to perform operation (GeniE can not create a closed model
curve).

The second step is to add beams to the model curves Curvel
and Curve2. Select the curves, RMB and | Crestzbean |

Create Feature Edge
Add Beams N Create Support Curve

Cover Curves
Delete
Rename...

Properties...
Labels 4

Narmed set..
View options...
Visible model

Cut and punch may be used to create cut lines (and punch)
through several planes. This example shows how punch has
been used to create the same hole in all planes.
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3.6.8 Curved structure

Curved structure is often created using guide geometry, but can also be created using existing linear or
curved structure as basis. For example, an existing curved or straight beam can be used as an implicit guide
curve. The explicit guiding curves (lines, splines, elliptic arc, circle, polycurve and model curve) are
referenced from two alternative methods for creating curved shells, i.e. the skin and cover operations. The
skin and cover operations typically generate spline surfaces.

The skin operation assumes a series of curves that may be open or closed. A surface is adapted to stretch
over the curves in the specified sequence; much like a skin can cover the ribs in a canoe. Notice that, in
GeniE, the skin operation leaves a continuous surface, there are no sharp bends over the ribs.

The cover operation assumes a closed curve where the "hole" is to be filled. Again, a surface is adapted to
stretch across the hole much like the skin on a drum. If the closed curve is non-planar, a spline surface will
be used to interpolate.

In the following a number of practical examples are given on how you can create curved geometry.
Additional examples may also be found in Chapter 3.20.

Observe that if you do not have access to the Curved Geometry Extension in GeniE you can not see any of
the commands related to curved geometry.

3.6.8.1 Curved beams and eccentricities

A model curve has been defined along the curved
plate edge. To insert a curved beam you select the
model curve, RMB and Create Beam. A curved beam
is now inserted in line with the plate (i.e. the origin of
the local co-ordinate system is at same elevation as
the plate. Create Beam

Create Feature Edge
Create SuUpport Clrve

Cower CUrves
Delete
Renarme...

. . Pr’operties‘ o
M Properties x|

Labels r
Sectionl Materiall Thicknessl Mesh Propertyl Load Interface  Local System | Reir 4 I L4

MNamed set...

Local system interpretation

Yiew options..,
' Guide local system G2 yisble model L4
' Surface nommal 9=
! Evplicit local spstern B2
9 Rekim pkED @7 You may also control the orientation of the curved
S beam. By selecting the beam, RMB and then select
€ Rotsts around local X-asis | [dea) Properties|Local system you have access to the

" Flip loc:al ¥ [preserving the Y-vector] dlalogue showed to the Ieft

" Flip lozal ¥ [preserving the Z-vector]

In this case the beam has been chosen to have a local

— Relative to plate

& dignlocalzass  [0dea  [dg] coordinate system relative to a plate. In this case the
telative to the nomal of [P1 - local z-axis is O degrees relative to the normal of the
plate PI1.

QK I Cancel Apply
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To insert eccentricities, select the curved beam Bm1 and type the following command in the Command Line
Interface window:

Bm1.setBeamOffsetLocal(Vector3d(0,0,-Bm1.section.cogZ));

This command will insert an offset equal to the distance from local centre of gravity to the beam edge (or
the half height of the beam). In this case an offset of 0.1 m is applied since the profile height is 0.2 m. If you
want to move below the plate, then add half plate thickness to the offset vector.

The curved beam Bm1 is now flushed to the plate.

3.6.8.2 Fill a plate inside a closed guide curve circuit

A closed circuit has been created by guide lines and guide arc elliptic. To insert a curved plate inside the
circuit select the guide lines, RMB and Cover Curves.
A curved plate is inserted as shown below.

Copy
Create Beam

Create Feature Edge
Create Support Curye

Join Curves

Delete
Renamea,..

Curved Shel
i Fl2
Properties... St52

Tho4
Labels 4

Mamed set...
Wiew options...
Yisible model 4
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3.6.8.3 Insert a curved beam and plate between guide geometries

reate Beam
Create Feature Bidge
Create Support Curve

Join Curves

Three guide lines have been established from a) Insert Guiding
Geometry|Guide Line and Guide Arc Elliptic and b) selecting lines,
RMB and Join Curves.

When inserting a plate between the guide lines, the skin feature
must be used. Make sure that the Skin Curves is activated from
Toolbar Object Types.

I
/- Ba A K
O Fat plate

You are prompted for input when modelling in the graphic window.
In the picture to the left, the first line is prompted for. Click the line
and the mouse tooltip prompts for line number two. If you have
other objects than guiding lines, it may be advantageous to use
filters to help you pick lines only.

Guide lines one and two are already given, and GeniE waits for
definition of line number 3. When this has been done, you need to
click line number 3 again to complete the command input. A curved
plate is then inserted between the
lines.

To insert a beam select the guide line, RMB and Create Beam.
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3.6.8.4 Transition between a rectangular and circular shape

This example shows how to make a transition between a rectangular and a circular shape like in the
transition from the pontoon to the column in a semi-submersible. Focus is on creating the hull, but inside
plate structure has also been modelled. To insert curved beams, model curves need to be inserted so that
they can be referred to when creating beams. Eccentricities may be applied from the Command Line
Interface as described above.

Two guide curves have been inserted to represent half the transition
area. This example assumes that the structure is symmetrical in the
vertical plane. A curved plate is inserted when using a skin
operation and referring to the bottom and upper geometry curves.

The outer hull plate is now created by copy and mirror operation. A
vertical inside plate is inserted by referring to upper and lower
guide plane. To remove superfluous material, the plate must be split
(Tools|Structure|Split) and delete the parts outside the hull.

Centre of Gravity ...

Copy
Maove

Rename... !

Properties. ..

Labels o

Named set...
View options.
Visible model 4

The vertical plate is now trimmed to the hull by a combination of

split and delete.
x|
rans otete |

To insert a new vertical plate
perpendicular to the first, select the first,
copy and rotate 90 degrees.

[deg]

Cancel || Apply




DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1

Version 6.0 118 29 August 2011

Both vertical plates are now trimmed to the hull. To insert a
horizontal plate a new guide plate has been made and the
plate corners snapped to it. To trim it, select the plate, split
and delete the superfluous parts.

The transition part that includes trimmed vertical and
horizontal plates.
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3.6.8.5 Two tubes intersecting each other
This example focuses two tubes that intersect each other. Trimming has also been done.

Guide curves have been inserted to define boundaries of each
half cylinder. Curved plates are inserted by using skin curve
operation.

Copy and rotate (180 degrees) the lower part of the inclined tube
gives a complete brace. To trim the brace it is necessary to split it
and delete interior parts.

The complete vertical chord is now created by copy and rotate (180
degrees) the first chord part.

A trimming (split and delete) of the
chord will result in a hole as shown on
picture to the right.
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3.6.8.6 Offset
Offset lets you create an offset copy of a planar curve or a curved shell.

Open the offset dialog by rightclicking on your model and select
Offset.

Copy...

Move. ..
Create Bgm

Create Support Curve

Create Feature Edge

By using offset a planar curve
is copied 2 m in the direction of
the curve’s normal vector.

By using offset a curved shell is
copied -1 m in the direction of the
shell’s normal vector.

-

Pt
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Healing models

GeniE comes with several ways of verifying the quality of your model. These features are available from the
Tools|Structure|Verify. In addition GeniE allows you to heal badly connected beams in your model.

Tolerant modelling is the default behaviour in GeniE, but this may not always remedy all tolerance
problems. When creating e.g. a beam, the tolerant modelling will try to snap the start and end positions of
the beam to existing structure. Depending on the tolerances you have specified, you may have problems with
two beams almost intersecting or where an already modelled beam almost intersects the new beam.
Similarly, when importing a structure modelled in other systems you may also have tolerance problems.

Model healing analyses each beam in the model and searches for candidates that should intersect the beam
in question. To do this it is necessary to categorize the beams. The healing operation assumes that a beam
which beam ends touch the interior of another beam is categorized as less important than the beam it
touches.

Model healing is highly time-consuming and run time behaviour of such is not feasible. Therefore, this
feature is available either as part when exporting a clean journal file or by manual selection.

e Export a clean journal file (File|Export|GeniE journal file (JS)). After categorizing all the beams in
the model, the most important beams (typically jacket legs) are exported first. Beams that should
snap to the jacket legs are exported next, and so forth until all beams in the model have been
exported. When reading the journal file into a new workspace, the model will automatically be
snapped together.

Export including model healing is available from the script language. You may do it from the
Command Line Interface or when e.g. importing a journal file. The necessary commands are:
JsExporter.hierarchicExport=true;

JsExporter.overrideModelTolerance(0.03); In this case the new tolerance is set to 0.03m
JsExporter.DoExport(file name);

The resulting journal file (the clean journal file) now contains new headings (Structure, level n)
indicating the categorization of beams (i.e. in the order from more important to less important
beams).

e Model healing by manual selection. Select the relevant part of your model and choose
Tools|Structure|Geometry|Heal Structure. After categorizing all the beams in the model, all the
categorized beams are unconnected from the model. Then the most important beams are inserted
into the model first, and the less important beams until all beams are inserted. Since this is a
selection sensitive operation it may not solve all problems; beams may become unconnected in other
places of the model (not part of the selection subject to model healing). You should use manual
model healing in connection with Tools|Structure|Verify. Typically beams with short edges or
unexpected free ends are candidates for model healing.
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3.6.9 Release X-joints

It is possible to release X-joints so that the beams are free to move independently. The example below
shows a model prior to releasing the X-joint and how to release the X-joint.

28 Nov 2005 20:57 28 Nov 2005 21:08
X_joint X_joint

Analysis1 Analysis1

Lc1 Lc1

FiM Loat Case ~ 1 The beams in the X-joint are
—> IR connected and both beams have

displacements and bending
moments because of the
horizontal point load.

z z

o« [ e

To release the beams in the X-joint the procedure is as follows:

28 Nov 2005 21:09 Capy ..
X_joint Move ...
Analysis1
II;EI: Load Case = 1 Add Can/Shb
Add Gap
Flush braces
Add LIF Object Praperties  Connection Paint managemert |
Remove eccentricities [ ame | Desciption -
Select Cans ] Create Conhection Point
Select Stubs Rermaove default connection Pairit
Select connected beams Connect all concepts
Delete...
Rename... b
= — = ' =
Labels 3 'TI Cancel | Apply |
z Marned set...
L x Wiesw options...
Visihle model 4

Insert a joint and select Properties. From Connection Point Management you release the beams in the X-
joint by Disconnect all concepts. The beams may be connected again by selecting Connect all concepts.
When you have disconnected the beams, you will see a colour coding of the released beams. If you later
double click on the joint you will also see the same (you are then in segmented modelling view).

28 Nov 2005 21:12 28 Nov 2005 21:13
%_joint %_joint

Analysis1 Analysis1

Lc1 Lc1

FEM Load Case = 1 FEM Load Case = 1

e it When the beams are

e 136141 disconnected in the X-joint one
of the beams is deflected and has
a bending moment due to the
horizontal point load.
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Importing and exporting a model
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GeniE can import a number of other finite element models and CAD models. Similarly, it can export to
CAD and to other SESAM programs. The features are available from the pulldown menu File[Import and

XML Concept Model ...

EEM file ...

SACS file ...

STRUCADZD file ...

ACIS SaT file ...

Intergraph POS (SDNF file) ...
CadCentre PDMS (SONF file) ...
Section library ...

File|Export.
0O [ewr Workspace Ctrl+N
2 Open Workspace... Clrl+0
& save workspace Cirl+5
Close Workspace
Save Graphics As...
Print Graphics...
Save report ...
Export ! G
Read Command Ele...
Recent Command Files D
Recent Workspaces D
Exit

From/to XML

0O Tew Workspace Cirl+M
= Qpen Workspace... Chri+O
=] Save Workspace Chrl+5

Close Woarkspace

Save Graphics As...
Print Graphics...

Save report ...

3

Lmiort
Read Command Ele...

Recent Command Files 4
Recent Workspaces 4

AL Concept Model...
Intergraph FDS (SOMF fie] ...
CadCentre FDMS (SDNF file) ...
Gerie journal fle (IS fie) ...

Exit |

This option should be used when you want to share your model with others in stead of using the journal file.
Your model is now stored without the history as is the case with the journal file. The XML format is also
compatible over time, meaning the XML file can be imported to newer program versions of GeniE.

Another use of the XML format may be when you want to build a model from several minor subsets of the
model created in GeniE. As such it is similar to the superelement technique used in SESAM, but the
difference is that you don’t need to specify supernodes at the boundaries. Note that no loads are supported
on this format meaning all loads need to be specified after the complete structural model has been
assembled. The example below shows two subsets created in different GeniE runs and assembled in a third

run.

= & > /
"
Import Concepts from XML File 2] x|
Lookin: | &l T e @ crEr
[2] Tacket xml
Flonans: oo
Files oftype:  [XiL Files (*xm) ~| Cancel
Name Prefie: [ Jac] Transform.. [ | P

When importing the subsets the name prefix option has been used (Jack and Top). Observe that all names
will receive the prefix, for example BM36 from the jacket subset becomes JackBm36 in the global model.
The same apply for example for section and material names.

It is also possible to model subsets using different Cartesian co-ordinate systems. When importing the
various XML models you may refer to transformations to ensure that the models intersect at the correct

boundaries.
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3.7.2 From/to FEM

When importing a FEM file (created by e.g. Preframe, Prefem or Patran-Pre) the finite element model is
converted to a concept model. For beams there is a 1:1 relation between a beam finite element and a beam
concept. There is a name recognition whereby a beam finite element number 25 becomes e.g. Bm25. If you
want higher level concepts (for example a continuous leg) then select the beam concepts, RMB and Join
Beams.

For plates GeniE will make the largest plate concept possible given that the plate finite elements are in the
same plane and have the same properties (e.g. thickness and material). If you want a 1:1 relation between
plate finite element and plate concepts you must tick off this option in the import dialogue box.

When “ Properties 1:1” is Lask i | (5 Analsis - eEckE-
checked, GeniE imports all ’13
sections and _materl_als_ according My Fosert
to the following priority: Any Documents
explicit name will be used (for @
example the FEM-file was created Desktop
in another GeniE session, i.e. the ; A
FEM file contains concept <
. . My Documents
information)
o Type prefix + section/material .’
number (for example section R
number 23 on the FEM file -1"]
- - :._.J
becomes Sct23, in this case MyNokwork Pl pere | | Den_|
the FEM file has no concept =S _ _ —
N f t ) Files of bype: |FEM File:s [* fern) j Cancel
information
¥ Properties 1:1 [¥ Elernent:Plate 1:1 [ Import mesh into analysis
e Default name schema as found
Under Mame Prefix: Analysis: (o2
TOOISlCUStomizelDefaUIt Transformation: S| =
Names
When “Import mesh into analysis” _
. P 3 v Element:Plate 1:1 v ]
is checked, GeniE imports the I :
FEM file and create an analysis Namebrefie | Anlysis: Analysisz o3
activity for the imported model. Transformations | <]

By default the created analysis
activity only include the meshing
part. User can add other analysis activities whenever it is needed.

In this mode, GeniE will allow user to change certain properties on the imported model and then export
changes into FEM file without regenerating the imported finite element mesh. This implies that the
imported element/node numbers are kept, and this saves much time when mesh regenerating large
models.

Properties that can be changed without changing the element/node numbers:
e cross sections for beam

o thickness for plate
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e materials
o explicit loads (only point and line loads on beams).
e Local coordinate system for beam

e Eccentricities.

Note that other changes will make it necessary to regenerate the mesh causing the element/node
numbers to change. An example of such a change is adding a beam or a plate.

By default when importing a FEM file, the “Regenerate  FENIEEEReTY 3
mesh option” is set to “Never Regenerate Mesh”. Under _

such circumstances, if you have done changes that make Meshing Fuls | il U
regenerating mesh necessary and then run the mesh A Epeibrms S

P 2 311
IV Smart load combinations Conditional Fegenerate Mesh

[ Dveride Global Superelement [ Never Regenerate Mesh

Top Superelement Type

activity by clicking on the button “Start” on the activity
monitor, the generated FEM file will not reflect the
changes that are made. However user can bypass this

A A Superelement Type I—

default setting by either change the “Regenerate mesh
option” or explicitly type in the JS command in the [ SetMeshProrty | =l
GeniE command window. I~ Mesh Subset | ]
Pile: boundary candition |Pi|9 Soil Interaction j

The FEM import retrieves all data found on the FEM file, piles and overlapping beams included. For
overlapping beams, the inner and outer beams should have the same FE mesh density prior to import.
However there are some data imported that you neither can see nor alter under the GeniE default view, for
example data about line load on 3 noded beams. Those data need special care as they are not visible,
sometimes wrong operation may cause them lost.

Observe that when importing hinges these are subject to name mangling, i.e. equal hinges will be reused.
Hinges modelled in e.g. Preframe are finite elements and when translating these to concepts in GeniE hinge
properties will be created and connected to relevant beam ends. When e.g. 14 hinge elements are equal on
the FEM file, they will appear as one single hinge property (name mangling).

The main purpose of the FEM file import is to import data from other SESAM programs and systems (where
data is converted to FEM format prior to import in GeniE) and not to act as a neutral storage format. The
reason for this is that the FEM file format does not include all concept information. For the purpose of
neutral storage the journal file should be used. You may choose to use the journal file generated during
modelling activities (including the history) or a clean variant of the journal file (without history), see
Chapter 3.7.6.

To export a FEM file use command Tools|Analysis|Export FEM. This can be done after creating the mesh
using the command Tools|Analysis|Create Mesh.
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The example below shows a model that was created in Preframe in 1989 and imported to GeniE. The beam
finite element number has become Bm664 and section type has become Sct13 (it is no. 13 in the Preframe
model).

Description: Siraight Beam
Narne: Bmeg4

Section: Sctl3
Material: Matl

Note that the units given on the FEM file will be used when importing the model.

3.7.3 From Sacs and StruCad3D

When importing a model from Sacs or StruCad3D the file formats *.inp and *.s3d are used. These models
are first translated to a finite element model (temporarily FEM file) that is converted to a concept model.
You get a log of items not translated to FEM-format under the Message tab area. This information is also
stored in a separate file <import name file. CHK> in the same catalogue as the *.inp or *.s3d file (the full file
path is given under the Message tab area).

‘;'?- C:'WProgram Files\DNVS' Genie\WorkSpaces'sacs sacs.gni - Genie _ ||:|| il
File Edit View Insert Tools Help
[DEEmx|2|et0a@aEs|! | @8 9 @7 vModling-seam =] et =] | [name
|J/ O |E S [ A YK '||J'?§‘Slﬁl“nﬁv|9&\m|J!E%‘f= & v | [ g~ Imm w5 mm}“ﬁ“lmosectiom v ||<ror
x
15 8 2003 10:48
=0 sacs Marne |Descr|pt|on | Sﬂcsep f | l_ |
- Analysis [ Analysis Folder LC1
{3 Environment AEmvironment  Folder
-7 Equipment [AEquipment  Folder
{3 Properties [AProperties Folder
L Structure Oistructure Folder
! Cautilites Folder

-] Utilities

T Warning: ﬂ
SACS to FEM completed with warnings:
Echo of messages in C:/Program Files/DNVS/Genie/Tmport and export/SAc
Peading SACS input
Warning: Echo of unprocessed data follows:
LDCASE 4 5 6 7
UCPART 0.80 1.00 1.00
CDI
CDIM 3.00 0.600 1.300 0.600 1.300
CDIM 96.00 0.600 1.300 0.6800 1.300
MGEROV
MGROV 0.000 7F5.000 1.000 -
4 o
ﬂj\ MessagesA Command Line)\\f’isual Clipboard)\ Defaultsf
Readly I

When
importing a SACS or StruCad3D model you should specify which units is part of the model. The units may
be specified when activating the File[Import|SACS File or File[Import{STRUCAD File. The units are
brought over during the FEM-file conversion prior to the actual import into GeniE
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3.7.4 From other CAE systems

It is possible to import models from other systems as well provided they can be converted to a FEM model.
Examples of such may be Ansys and Strudl models when these are converted to FEM models in Prepost.

3.75 From/to CAD

GeniE can import and export data from CadCentre PDMS and Intergraph PDS using the file format sdnf
(*.sdn). It is required that there exist a journal file containing the section and material properties if you want
an automatic upload of these to the respective beams when importing the data. If not, all beams are
visualised as lines since they have no knowledge about the belonging properties. The steps when importing
such a model are thus a) File|Read Command File and b) File|Import|Cadcenter PDMS. Similarly, when
exporting a model the command is File|Export|Intergraph PDS. The example below shows an imported
PDMS model and a part of the model data found on the *.sdn file.

0 "SESAM Genie - EXport to SDNF (CadCentre PDMs flavour)"
"Name of Design Code"
(o]

Packet 10
"meters" 2996
11001 "beam" “Bml" 1
"Sctl" "Matl" 0. 0 0
0. 0. 1. -32.6750030517578 -18.371001303196 -88.3920059204102 -32.6750030517578 -15.9260005950928
0. 0.
0. -0.755000054836273 0. 0. 0. O.
0000

210 0 1 "beam" "Bm2" 1
"Sctl" "Matl" 0. 0 0

. 0. 1. 7.62000036239624 -18.3704013228416 -88.3920059204102 7.62000036239624 -15.9260005950928

0
0. 0.
0. -0.755600035190582 0. 0. 0. 0.
000000000000

3 10 0 1 "beam" "Bm3" 1

"sctl" "Matl" 0. 0 0

You may also exchange data with CAD systems supporting the SAT file format from Spatial Technology.
Note that ACIS SAT files containing solid models are not generally supported. When such models are
encountered, a warning message is issued and the faces in the model are converted to double sided. This
should however not be confused with an idealization for FEM analysis. In such cases, the model must
typically be manually changed or re-modelled from scratch.

3.7.6 Create a journal file neutral storage

You may import from other models and create a journal file for later usage in GeniE. You do this by using
the command File|Export|GeniE journal file (JS). This is the same as to create a clean journal file. GeniE
will now create a journal file that will reproduce the model.

It is thus possible to import data from several sources (e.g. FEM, SACS, StruCad3D) into the same GeniE
model and create a new journal file for the combined model.

@ UltraFdit-32 - [C:\Workspaces'\UM\UM_clean.js] o x|
["JFile Edt Search Project View Format Column Macro Advanced Window Help -18] x|

D@fﬂléﬁg\\ﬂblﬂ\%EIMNT”U%GEI@EIEID]‘EIE\’?RH

e | For models consisting of straight beams
102 GenieRules Meshing preference{npIncludelnusedProperties, falss): ZI and reQUIar plates the Clean Journal flle IS
103 GenieRules Meshing preference({npPreferPointMassisNodedass, true): H
s ideal for neutral storage. Please note that
%ggé/Tnlngncei }fules 1eToli o de - H -
107 Con o1 o5 T2 nanens i ol orancs & 0018, any history is disregarded.
108 GenieRules. Tolerances.useTolerantModelling = true;
109
110 /~Set Rules - - - - .- -
111 cenisRules Sets scripiConpact * trus; | The clean journal file is divided into
113 /rexnxssx STRUCTURE s - - .
HEzmeams s parts each starting with comments; hence
ﬂégﬁ}fl SE‘DE@““EED 0 n ). Point (28 m.0 n.0 m)): t i t d '[ d '[h i | fl
118 BM2? = Bean({Point{0 m,22 m,0 m), Point(28 m,22 m,0 m)); I IS easy O un ers an e Journa I e
119 EM& = Bean(Point(10 93999397 m.11 m.0 m). Point(2& m.11 n. 0 m)};
121 BOX2 Defaul 1
135 B < Benn Pt} a0 m 0 m). Paint (0 .22 a0 ) See also Chapter 3.6.8 for exporting a
123 BM4 = Bean{Foint(10 99999997 m,0 m,0 m), Point(10.99999997 m, 22 n. 0 m)). - -
124 EMS = Bean({Point(2% m.0 m,0 m), Point{28 m.22 m.0 m)): healed model to a Clean jouma| flle
126 BOL3.setDefault():
127 BM35 = Beam(Point(28 m.0 n.0 m), Point(28 m.0 m.12.5 m}):
128 EM36 = Bean(Point(28 m.22 m. 0 n). Point(28 m.22 m,12.5 m));
129
130 BOX4 setDefault():
131 BM37 = Bean(Point(10.99999997 n. 0 m.0 m). Point(10.99999997 n.0 w.12.5 m)):
132 BM38 = Beam(Point(10.99999997 n.22 m.0 m). Point(10 99999997 n.22 m.12.5 m)}. =
k2 -
| »+
For Help, press F1 lLn1, ol 1 lpos | [Mod: 23.10.2004 01:08:54  [File Size: 1489 s [ »
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3.8 Loadcases and load combinations

Load generation is done in GeniE either by placing equipments on the structure or by modelling explicit
loads like point and line loads. Each equipment contains information about mass and footprint so that it can
create line loads when subject to a constant acceleration field.

A loadcase may be used in a linear structural analysis where loads are being analysed. For a dynamic
analysis where the mass model is of equal importance a loadcase may be treated as an addition to the
structural mass. This is further explained in the Chapter describing how to make a finite element model.

It is possible to use the same structure concept model for different analyses in one GeniE workspace (or
project). For the different analyses it is possible to have different loadcases, but this version of GeniE does
not allow for different boundary conditions or changes in the structure model. If you want to run GenikE
using with several analyses you should insert the loadcases per analysis. On the other hand, if you want to
run one analysis only, you may define your loadcases in the folder termed loadcase.

See Chapter 3.13 for more details on multiple analyses.

o e Jawe [ Zempien | One analysis only will be used; hence loadcases may be
Activities =7 oadCase
3 i By e located under folder Load Cases. You may also store the
{3 Enviranment =l oadCase - . .
0 s e bt loadcases under the activity folder you defined in catalogue
roperties . sgm
=0 Stuctue Activities.
{7 Utiities
T 2 e T Two analyses will be run. The activities In_place and
= o e ey o Transport have different loadcases. The figure to the left shows
- In_place step(l] |75 Load_eqpm oadCase P ]
I iyinsa i ol A o that loadcases for activity In_place are stored under the activity
: - P In_placestepl3]  EE | placestep(2]  Linear Stuctural Analysis, Static
| B9 Transpon inplacestepll]  Meshing folder.

B Transport.step(1]
Eﬁ Transport.step(2)
: Pt Transport step(3]
Lo Load Cases
7] Envionment

i
#-{] Equipment
(] Propetties
-] Structure
-] Utiities
EFaL harme [ Description
B0 Analysis R Trarsport step(3) Load Results
=) D éc“‘”l‘es ﬁﬁ Transpart.step(2) Linear Structural Analysis, Static
B In_place B Transpart.step(1) Meshing H H /i
St |Floyaeg o Lo Similarly, the loadcases for activity Transport are stored under
=R InPlacesteplZ] |57 | oad 45deg ace  LoadCase H
R Inplacesten® |7 Load Mdeg ace  LoadCase this folder.
£-98 Transport B Load_Odeg_acc LoadCase

B Transport step(1]
- B Tansportstepi2)
R Transpart.step(3)

-7 Load Cases

] Environment

-] Equipment

-{] Properties

-] Stucture

(] Utiliies

In the following it is assumed that you will run one analysis only and store the loadcases under the folder
Load Cases. The loads are inserted and documented the same way if located under the folder Activities
<your input text>.

381 Some principles for mass and load calculations

GeniE allows you to accurately represent the masses and their position by modelling equipments. In addition
GeniE can read in similar information from weight lists in an automated way. Finally, you may decide to use
explicit loads like point load, line load, pressure load, temperature load, and prescribed displacements.
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There are some differences between these load sources that you should be aware of:

e The equipments will create a load or a mass on the structure. Load and mass will be calculated based on
the equipment's footprint, its centre of gravity, the load interface, and whether you want equilibrium of
applied mass versus calculated forces.

e Objects from a weight list will create a load or a mass to the structure. These will be calculated based on
the object's physical size (the box), its mass, and its position. Wherever the box of the object hits a
structural member (beams) a constant line load and mass will be generated. In other words, you may end
up not having equilibrium between applied mass and calculated force. Note also that no force couples
will be calculated when subjected to horizontal accelerations.

e The explicit loads will only create loads and can not be used to add mass to the mass model. You may
apply these loads independently of your structural concepts, e.g. a line load along two beams or a
pressure load on a part of a concept plate. Point masses may also be applied.

e The effect of structural weight (density of structure and any explicit modelled point mass) is accounted
for in a structural analysis when this has been ticked off for in a loadcase. The effect of this is always
part of the mass model for use in a dynamic analysis. Note that if you have ticked off for structure self-
weight in many loadcases, the mass from each loadcase is added to the total mass model. Hence, for
dynamic analysis you should only tick off this option for one loadcase.

An explicit load or an equipment are considered a concept and loads are applied to the analysis model when
there is a intersection between a structure concept and a load concept. Hence:

e Applied Loads result from applying concept loads to a structure.
e If the sum of concept and applied loads differ, some loads have not been properly applied.

The following example illustrates the effect of proper load application and how this can be verified. For
verification of loads generated by equipments, please see Chapter 3.9.5.

One line load and one point load applied to the model. Applied loads
calculated when selecting Generate Applied Loads

B bt Mame | Description |
= Analysis L0 LoadCase
| D Activities B LC2  LoadCase
T . «? T e i LCS
. 2 & ” = ; 2§ Load Cases B LC4  LoadCombin “ oo
-7 Environment St LLITEn
D E quipment Generate Applied Loags...
D Praperties New Load Cormbinaticn ..
-] Stuchure
{:I Utilities Properties ...
Copy
Paste
Delete. .
Rename...
Applied loads have been calculated.
I i i S ErE Name | Description [ Foree N] [ Force v [N] | Force 2 () [ Moment x W' [ Mome
=] Anabsis ® Applied Loads— n/a 0 0 2502314008 1.3763504007 1187
| B3 gnvmas FEuplcit Loads n/a 0 0 25023164005 3763564007 1187
é-a Load Cases
B LC3
(3 Environment
{11 Equipment
L1 Propettes
{3 Stucturs
(-] Utiliiss
= tut Narme Description
-] Analysis BLC1 LoadCase
23 ghvm&s #LC2  LoadCase
To verify whether the concept loads are fully loaded to the structure double o e [ECs LosdCombnen
H i B E ¢
click LC3 in the browser. i e

{7 Propetties
-] Stucture
-] Utilities
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The reporting of concept and applied loads show they are 100% used:
E|{:| bt M arne | Description | Usage | Farce % [M] | Force Y [M] | Forze 2 [M] | Moment < [M*m | e
=0 Analysis w8 LLoad!  Line Load 00 0 0 1 5023 e+ 005 875340+ 005 1.6
{1 Activities 4 Ploadl  Paint Laad %0 0 e+005 Be+ 06 1e
a.ﬁad Cases = Load | Concept | Description | Usage |
-0 Analysis milloadl  Bm53  Applied Line Load 100 %

{1 Enwironment

e
% Load Cases
{23 Erwironment
-3 Equipment

{7 Properties
B Structure
{7 Utiliies

4 Ploadl / EBmd? Applied Point Load

100

In case some of the concept loads are not intersected with structure the utilisation will be less than 100%. In
the example below the point load is not intersecting any structure concept.

The point load will not give applied loads since it is hot connected to
structure and the reporting of concept and applied loads shows that

Erwironment

+-{] Structure
-] Utilties

the concept load is contributing with 0% to applied loads. If you are
¢ & using the default visualisation options, you can also see from the
=== graphics that no applied loads have been created (transparent

1] Activities

3.8.2

colour).
ED bt Narne | Diescription | Usage | Farce % [M] | Force Y [M] | Forze 2 [M] | Moment < [M*m I Idc
D: -"-\nawSIS_ B o8 LLoadl  Line Load 100% 0 0 -1.80231e+006 -8.76349e+006 1.8
f::l Activities 4 Ploadl  Paint Load 0% 0 0 -1e+008 -5e+008 1e
Load Cases E|{:| tut ) Load | Concept | Desc.:m:utlo.n | Usage
E‘D Analysiz maLlloadl  Bmb3 Applied Line Load 100 %

Making basic loadcases and account for selfweight

A loadcase is defined by the command Insert|Loadcase. From the browser area you may select it, RMB and
Properties to see the content of it. You can then re-assure that e.g. acceleration field is as expected and that
the masses and loads correspond. From this dialog you also decide whether to include structural self-weight
(structural mass and point masses) and whether the equipments shall be represented as finite element loads

or contribute to the mass matrix for e.g. dynamic analysis.

= tut

500 Analysiz

1) Activities
2% Load Cases
#-{] Erwiranment
&-{] Equipment
&-{] Praperties
B-{] Struchure
{2 Utilities

MName | Description |
®F Load_egpm  LoadCase
Tk Load_esxpl LoadCase
Rbr Load_list LoadCase

LoadCaze

L oad_stu

Set Current
Generate Applied Loads...

Mew Load Cormbination ...

Copy !

Paste
Delete. ..
Fename...

M | oad Case Properties: Load_stru

Gengral I Equ\pmantl Loads I FRotation Fialdl

r~ Enviranment
Acceleration field: IctorSd[U mds"2,0 mds"2,-3.80565 m/s"2]

r— Stiuctural Analyzis Load and M azs management

Dielete Explicit Loads | Generate Applied Loads

* Represent Equipment as loads

¥ Include structure sell-weight in structural analysis

" Represent Equipment as lnadcase-independent mass: -

Sum

— Sum over Equipment

Maszs [Kal: 1]
COG [m]: 0,00
Applied load [N] F==0, Fy=0, Fz=0

Conceptual load [N]: Fx=0, Fy=0, Fz=0

Explicit conceptual load [N]:
Mo loads

Total applied load [M]:
Fu=0, Fy=0, Fz=0

¥ | FE Loadzase number: |4

' Display in Input Units
" Display in D atabage Lnitz

ak I Cancel Apply
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After a loadcase has been loaded with equipments or explicit loads, the Property dialogue box of the
loadcase is one of the important sources for verification in addition to graphic verification or from
investigating a saved report.

The Property dialogue box does not document the total structure mass. You do this either by selecting the
whole structure (or parts of it), RMB and Centre of Gravity or investigate a saved report to verify the mass.

Compute Mass /Centre O x|

— Wisual Feedback

[V De-select any selected objects that do not contribute

The numbers are shown
with 7 significant digits.

¥ Highlight computed centre of gravity

Mumber of significant digits: I?

Walues for selected objects, relative to Centre Of Gravity [COG) Massy centre Of gl’aVity

Mass: 138057.4Kg and relevant moments
COG:  [5.898102 m, 4742089 m. 1.95199 m) are shown.

ls 2397203 K.g*m ™2 lsy: -298670.7 Kao'm™2

Iy B073714 Kg'm”™2 lxz: -443531.3 Kg'm™2

lzz. 5722110 Kg'm”™2 lyz: -BV9E1.17 Kg'm™2

Cloze | Apply I

A | B | C | D | E | F | G | H | I | J | kK | L —
1 |Group Mass [Ky] About X-Cog[m] ¥Y-Cog[m] ZCog[m] IXX[Kg*m*2]IYY [Kg*m*2] IZZ [Kg*m*2] Count I—
_ 2 |StraightBeams | 2.3447E+04 Origin 5.714 4787 1443 1.1728E+06  1.9736E+06 2. 7O0SE+06 siz]
3| ModelCOG 0.826 0.045 0503 5.9220E+15  8.8933E+05  1.1223E+H0B
4| SubsetCOG 0.000 0.000 0000 58623E+05 86742EH05  1.1063E+HI5
_ 8 |CurvedBeams 0.0000E-+HID Origin 1]
B | ModelCOG
7 SubsetCOG
_8 |FlatPlates 1.1461E+05 Crigin 5718 4733 2055 4.58550E+06  8.4126E+06  1.0913E+HI7 g
9] ModelCOG -0.168 -0.009 0103 1.8050E+06|  4.1844E+16  4.5993E+16
10| SubsetCOG 0.000 0.000 0000 1.8033E+06  41799E+06  4.55965E+15
11 | CurvedShells 0.0000E-+HID Origin 1]
2] ModelCOG
13 SubsetCOG
14 |Painthlazses 0.0000E-+HID Origin 1]
15 ModelCOG
= SubsetCOG
17 |SupportPaints 0.0000E-+I0 Origin 4
18| ModelCOG
18 SubsetCOG
20 |SupportCurves 0.0000E-+I0 Origin 0
21 ModelCOG
22 SubsetCOG
23 |Jaints 0.0000E-+HID Origin 1]
24| ModelCOG
25| SubsetCOG
26 |Total I 1.3806E+05!Origin 5.885 4742 15952 BOZFEE+HDE 1.0386E+07  1.3613E+07 a1
27| ModelCOG 0.000 0.000 0000 23972E+06 S07IFEHDE  5.7221EHIES
28| SubsetCOG 0.000 0.000 0.000 23972E+H6 50737EHE  5.7221E+HI6 |
29 |Total-FEM 0.0000E+10 Origin a
30| ModelCOG
3 SubsetCOG -
4 4 v w|{Beamseg f Flates / Plateloc / Supports f Sections / Thickness / Materials ' Masses / Gl| < | | _>|JJ

The above report created using File|Save Report| XML Excel shows the necessary details. The details are the
same if you create a report in another supported format.

You may also select parts of structure and equipments in a loadcase to find the mass of the selection.
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3.8.3

Making load combinations

A load combination is made by the command Insert|Load Combination. Per default it will assume that all
loadcases and other load combinations are part of the new loadcase. You need to edit those that are not part
of the combination and you need to change the load factor from default value 1.0. You enter the edit mode
of a loadcase by double clicking on it. To verify, select the load combination from the browser area, RMB
and Properties.

132 29 August 2011

Ml Insert Load Combination x|
MNarne i - - i E
[Eapm_snd_stru Combination: <no name: X

Load Case I Fal:tnrl Fha I Descripfion Load case: Load_sgpm
Load_eqpm 1 0 Load Case

Load_sxpl 1 0 Load Case Srale factor IW ?l

Load_list 1 0 LoadCase '
Load_stru 1 0 Load Case

Phase shift: |u
QK I Cancel
0K I Cancel |
x

General | Equ\pmenll Lnadsl Enmhinat\nnl Ratation F\eldl

" Environment:

Acceleration field: IVECIUI3d[U mds 2.0 m/s"2.0 mds"2)

 Structural Analysis Load and Mass management

Delete Explicit Loads I [Re-) Generate Equipment Loads I

¥ Represent Equipment as loads

" Represent Equipment as lnadcase-independent mass: I Eccentric-Mass &

™| Inelude structure selfweight in stuctural analpsis

Surn

~ Sum aver Equipmenl
Mass [Kg]:
COG [m]:
Applied Load [N]:
Calculated Load [M}:

237090

[7.37032, £.57348, 1.5158E]
Fu=0, Fy=0, F2=-2 3260fe+006
Fi=0, Fy=0, Fz=-2.32506e+006

Explicit Load [M]:
Fx=0, Fy=0, Fz=-1.45949+006

Total Load [N]:
Fx=0, Fy=0, Fz=-3 78455 +006

The total loads for a load combination may be found either
from the load property sheet or from the saved report, both
options are shown below.

Total load sum for the load combination Comb_1 is shown.
More details may be found under the tabs Loads and
Combination.

R =il
’TI Cancel I Apply |

A | B | C | D | E | F | €] | H | [ iy
1 |Type X-For [H] ¥-For [H] Z-For [N] X-Mom [N*m ¥-Mom [N*m Z-Mom [N*m] Count Note i
_ 2 |Explicit-Paint 1]
_ 3 |Explicit-Line 1]
4 |Explicit-Zurface 0
_ 5 |Explicit-Temperature 0
_ B |Explicit-Displacement 0
_ 7 |Explicit-Applied 0
_ 8 |Explicit-Caonceptual 0
9 |Equipment-Applied 0.0000E+00 0.0000E+I0| -2 4517EHIG -1.6344E+H)7 1.6365E+07 0.0000E-+0 2
10 |Equipment-Conceptual 0.0000E+00 0.0000E+00 -2.4517E+06 -1.6344E+H17 | 1.8385E+17 0.0000E-+HI0 2 e
11 | Structure-Conceptual | 0.0000E+00 0.0000E-+00 -1.3539E+06 -6 4202E+05 7 9718E+15  0.0000E-+10 77
12 |Tatal-Applied 0.0000E+00 0.0000E+O0 -3.8055E+06 -2.2765E+H]7 26359E+07 0.0000E-+00 78
13 [Tatal-Conceptual 0.0000E+00  0.0000E-+HD0 -3.8055E+16 -2.2765E+H)7 2 B359E+H17 0.0000E-+I0 75
14 |Total-FEM a -
M« v w|{ SetCont { Equipment / LoadCase % Comb_1_Sum / Comb_1_Comb |4 ] | _>|JJ

Alternatively, you may select (in the browser area) the load cases you want to be part of the load
combination, RMB and New Load Combination. The load combination now only includes the relevant load

cases.

A load combination may include other load combinations, also known as nesting.
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3.8.4 Making a load interface

A load interface specifies which beams to receive line loads from equipments or weight list objects. If no
load interface is specified all beams are loaded when there is an intersection between beams and equipment
footprints.

Observe that load interfaces and equipment footprints (see Chapter 3.9.2 for definitions) do not exclude each
other — they work together. This means that loads carried through a footprint can only be loaded to members
assigned with a load interface.

You create a load interface by selecting the beams to be part of the interface, RMB and Properties|Load
Interface. The same load interface must be connected to relevant equipments in each loadcase where it shall
apply. The example below shows that only beams in x and y direction shall carry load, the diagonal
members are not part of the load interface called Two_way_plate. Furthermore is visualised the difference in
load generation prior and after the load interface has been added to the structure and the equipment.

E|
A Load Interface |
[Twa_vway_plate - I Allow edit
Staiic

< >

N Ve

y o
Line loads before load Line loads after load
interface is connected interface is connected

You can verify which object are part of the load
interface by colour coding (select the load
interface from browser, RMB and Colour
Coding.

Load Interface
Tuo_uay_plate
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Controlling the loadcase numbering
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GeniE comes with a scheme for automatic finite element load case numbering in order to ensure logical
loadcase sequencing. The aim of the loadcase sequence is to obtain a compact numbering without holes or

overlaps.

You may override the automatic numbering scheme by deselecting the option as found under
Edit|Rules|Meshing.

The logical loadcase sequence is:

e Basic loadcases: Defaults numbers provided by GeniE, the user may override these

e Wave loadcases: Variable sequence numbering, the first wave loadcase may be defined in the wave

load activity. See Vol. 2 for further details.

e Combined loadcase: Automatic numbering, but always after Manual and Variable. May be

overridden by user.

It is recommended to use the above loadcase numbering scheme, however, when using GeniE for
superelement modelling you may want to have a unique and constant loadcase number also for the load
combinations. In this case you need to override by deselecting the automatic loadcase humbering option.

The examples below show how the automatic loadcase humbering scheme works and how the user may

override it.

=

-7 UM

-] Analysis
{7 Activities
44 Load Cases
{13 Enwiranmenk

(-] Utilies

Mame

[ Description

FEM Loadcase | FEMLC Rule |

ke LC1_eqpt
Tl LC2_list
Febr LC3_load

Load Case
Load Case
Load Case
Load Combination

1 Marual
2 Manual
3 Marual

4

Automatic

B3 UM
-] Analysis
© ) Activities

“24 Load Cases
{13 Enwiranmenk
{11 Equipment

#-( 7] Properties

{3 Structure

{1 Utiliies

Mame

| Drescription

| FEMLoadcase [ FEMLCRulE |

Tl LC1_eqpt:
Tl LCZ_list

T LC3_load
Tokr LCS_new

Load Case
Load Case
Load Case
Load Case
Load Combination

1

z
3
4
5

Mariual
Mariual
Mariual
Mariual
Automatic

=

-] UM
S Analysis

{7 Activities

424 Load Cases

Environment:

{71 Equipment

{71 Properties

{7 Structure

{7 Utilities

Mame

[ Description

|__FEMLoadcase | FEMLCRUe |

Tkr LC1_eqpt
T LC2_list
Tekr L3 Inad
Tkr LCS_nesw
g Comb_1
ek Comb_new

Load Case
Load Case
Load Case
Load Case
Load Combination
Load Combination

1

2
3
4
5
&

Manual
Manual
Manual
Manual
Autarnatic
Autarnatic

The model has three basic loadcases
(manual FEM LC Rule) and one load
combination (automatic FEM LC Rule).

A new basic loadcase has been inserted;
hence the load combination Comb_1
receives FEM loadcase number 5.

A new load combination Comb_new
added, it receives FEM loadcase number 6
because it is using the automatic loadcase
scheme
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General IEquipmentl Loadsl Eombinationl Ratation Fieldl
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— Erwironment

Acceleration field: IVectorSd[D mds"2,0 mds" 2.0 mds"2)

— Structural Analysis Load and b ass management

Delete Explicit Loads | [Fie-] Generate Equipment Loads |

" Represent Equipment as loads

[T Include stucture selfweight in stuctunal atalsis

" Represent Equipment as lnadcase-independent mass: IEccent[ic-Mass

=

— Sum over Equiprment Sum
Maszz [Ka): 436390 Erplicit Load [N]:
COG [m]: [7.39042, 6.55299, 1.4979) Fu=0, Fy=0. Fz=-4.37847e+00
Lpplied Load [M]: Fx=0, Fp=0, Fz=-4. B6792e+00E Total Load [N}
Calculated Load [M]: Fx=0, Fp=0, Fz=-4.86792e+00E

Fx=0, Fy=0, Fz=-3.24633e+00

v FEM Loadcase number. |10

& Digplay in Input Units
" Digplay in Database Units

— R

[ o ]

Cancel Apply

=

E|[:| 0] [Mame | Description | FEM Loadcase | FEM LC Rule |
E‘{:l Analysis Tkr LC1_eqpt Load Case 1 Manual
{0 Activities Tk L2 _ist Load Case 2 Manual
24 Load Cases Tekr L3 Inad Load Case 3 Manual
{:I Ervvironment Tkr LCS_nesw Load Case 4 Manual
{:I Equipment fekq Comb_new Load Combination 10 Manual
{:I Properties [~ Comb_1 Load Combination Automatic
{7 Structure
{7 Utilities
x
B3 UM Mame | Description | FEMLoadcase | FEMLCRue |
E| D Analysis Tkr LC1_eqpt Load Case 1 Manual
- [ Activities ke L2_list Load Case z Manual
[ 424 Load Cases ke L3 load Load Case 3 Manual
{3 Enviranment Tk LCS_new Load Case 4 Manual

{11 Equipment
{11 Properties
{3 Structure
{1 Utiliies

EE

Load Combination
Load Case
Load Combination

Comb_new
Tobr LCAR_new
fekg Comb_1

Error in loadcase FEM numbering

x|

Q9

Loadcase numbers were ilegal or duplicated:
Loadcase name: Comb_new, FEM loadcase no: 10
Loadcase name: LC6_new, FEM loadcase na: 10
Loadcase transfer aborted,

10 Manual
11 Automatic

29 August 2011

The load combination Comb_new has been
selected from the browser and RMB to
access the context sensitive command.

When selecting Properties, you may change
the FEM loadcase number. In this case it
has been changed from 6 to 10.

Also observe that when doing this, the
FEM loadcase numbering scheme changes
from automatic to manual, see picture
below.

The load combination Comb_1 receives FE
loadcase number 11 since Comb_new now
follows the manual FEM LC Rule.

In this example a new loadcase has been
added (LC6_new) and the FEM loadcase
number has been set to 10. Since the basic
loadcases have priority over the combined
loadcases, the FEM loadcase number for
Comb_new (which is using the manual
FEM LC Rule) becomes invalid.

In addition to a graphic warning that the
loadcase is invalid you will also be notified
when running analysis. In this case GeniE
will not perform the analysis, but stop after
meshing has been performed. See Chapter
3.13 for more details.
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3.8.6 Copy a loadcase

You may copy a loadcase and its content (this includes placed equipments) to another loadcase. The
example below shows how a loadcase is copied into another loadcase.

E0suad Name | Descrpon [ FEMLoadcs= | The model has four loadcases. Select loadcase LC2,
=-{0 Analysis FLCT  LoadCase 1
- Activites m RMB and choose Copy. E—
; L R LC3  LoadCase 3 Generate Applied Loads...
{1 Envirarment i LC4  LoadCase 4 —
D E quipment Mew Load Combination ...
D Propsitiss Properties ...
{0 Structure
Delete...
Rename...
E|{:| sua_d Mame | Description | FEM Loadcaze |
=3 galysis L1 LoadCase 1
: Activities FLC2  LoadCase 2 ;
A LosdCases L e : Pla_ce_ th(_e mouse in brows_er Load Cases (or under an
3 Env;ronment FRLCE  LoadCase 4 activity if multiple analysis) and choose Paste.
quipment mELC LoadCasze 5

Loadcase LC5 is now identical to LC2.

Properties

- Stucture
B Utiliies Mewy Loadcase ..
Mew Load Combination ...
Set Active
Save HTML Report ...
3.8.7 Result cases

When results are read back into GeniE after an analysis, result cases are created. These correspond to the
result cases that are created by Sestra. When GeniE is used for both modelling and analysis, the result cases
are automatically linked to the load cases in the analysis when the results are loaded. Result cases are
managed by GeniE, and cannot be created or deleted by the user.

M amne | D escription | FEM Loadcase | FEM LC Rule
Eﬁ Analyziz] . stepl2] Linear 5tuctural Analysiz, Static

H Analysis1 step(3] Load Results

O Analysiz] step(1] tezhing [always Regenerate]

ke LC1_eqpm Reference to LoadCaze 1 b anual

Rer LCZ2_list Reference to LoadCaze 2 b anual

ek LC3_expl Reference to LoadCaze 3 b anual

®hr Analysiz].resultlCasze(4) ResulCase

If, however, results are imported from external analyses, result cases will be created that are not connected
to any load case. They are given names automatically, on the form <analysis name>.resultCase(<result case
number>), e.g. Analysisl.resultCase(1). In cases where a FEM file is imported, followed by import of a SIN
file, load cases are imported from the FEM file, and result cases created based on the SIN file. In this case,
the load cases and result cases are not linked.
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Result cases may also be used in scripting, e.g.
Analysisl.resultCase(1).designCondition = IcSeagoing;

This can be done even if the result case has been linked with a load case.

Generally, result cases can be used everywhere load cases can be used. This includes both code checking
and reporting. However, it is currently not possible to create result combinations using result cases.
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3.9 Equipment modelling

GeniE lets you model equipments and place these on the model. Based on the load calculation rule and load
interface you have chosen, GeniE will calculate the reacting forces or masses to the model. In other words,
when a finite element model is created, the equipment mass is converted to either a load or a mass.

The normal steps are to create the equipments you would use in an analysis and then place them as needed
in the various load cases. You may also build your library of equipments in a journal file. This will allow
you to easily generate equipments you need for other projects.

When you have placed the equipments you should carefully check that the loads and masses are correctly
calculated.

3.9.1 Creating equipments

The command Insert|Equipment|Prism shape defines the equipment with its mass, size, centre of gravity,
and the footprint (or load transfer area). The example below shows the equipment Single_Pump with its size
and mass. The c.0.g. is calculated from the default route which is in the middle of the box. Similarly, the
default foot-print is the same as the bottom area of the box.

Beam . x|
Plate Y Name: [Single_pump
Support ' li
= H 6
Joint 3 :\ [m]
EES e H | Le |47[m]
T
Feature Edge .. R gw R e lgi[m]
» —
e —
Explicit Load 4 [~ Center Of Grawity (COG) at
Load ©. - geometric center
oad Case ...
Load Combination ... oK. | Cancel | Apply |

The equipments may be selected from the browser area (under Equipment) for editing and modifications.
The following sections explain how to modify both c.0.g. and the foot-print.

3.9.2 Editing the cog and footprint

The cog is per default in the middle of the equipment. To change the centre of gravity select the equipment,
RMB, Properties, and type in the new position of the cog. Note that this position is relative to the local
coordinate system (origin in the middle of the bottom plane and local z-axis upwards). Note that the cog may
be outside the equipment box. This origin also acts as a snap point when equipment is placed on structure.

x
ObisctPropetties | Section | waterial Eruipment | Load nterface | Local system | ThIS example ShOWS that the COg is IocatEd towards one Of the
e y corners and is 4 meters above bottom plane.
H\ B z,:\ L fim -
‘N g” - W fm fm]

W

Mass: [10000 Kg kel

Sy P! | COG offsetfrom faatprint center

I\/ecmraum 5 m-1m.4 m)
[~ Linearvarying Ioads

Loadcase:  <MNia>

Position

oK Cancel Apply
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The footprint (or load distribution area) is per default the same as the area defined by the length and the
width of the equipment. To change the footprint, select the equipment from the browser, RMB and click
Specify Footprint. There are 4 predefined footprint layouts, all of these may be edited and changed to meet
the requirements. The example below shows how to change a 4 corner footprint may be changed to a 3 point
footprint. Note that the footprint must be defined by an area.

I Equipment Footprint il Il Equipment Footprint il Il Equipment Footprint il
o |
J Y L Cancel J Y |_ Cancal Y Cancel
b X X
r—Define footprint — Define footprint r—Define footprint
u m| i u m| — u m| i
B O Ll O cewsseces B i L O ceuspoe| |- I W
[v Clear current footprint definition [ Clear current footprint definitian [v Clear current footprint definition
Range of footprints in local coardinates: Range of footprints in local coordinates: Range of footprints in local coordinates:
X1 X2 Y1 2 | x| e [ v | Y2 | X1 X2 Y1 2
1 1m 2m 078m [1.5m 1 |1m 1 1m 2m 0.75m |158m
2 1m 2m am D75 m ) 2 -2m -1m 0.75m [1.6m
El -2 m -1m 078m [1.5m &l -
4 -2 m -1m lam 075 m 4 |-2 m -1m -15m 075 m
: R nd rd H .
1. Select footprint 2. Click on 2™ and 3™ footprint 3. With a “rubberband” select
template and Clear Selected insert new footprint
Il Equipment Footprint il Il Equipment Footprint 1]
[ or ]
J ¥ \— Cancsl J Y L Cancel
o -
r—Define footprint r—Define footprint
u m| — u —
. u m I I — Clear Selected . ' I I — Clear Selected
[ Clear current footprint definition [v Clear current footprint definiion
Range of footprints in local coordinates: Range of footprints in local coordinates:
H1 2 Yl Y2
1 =+
2 1m 2m 0.75m |[1.6m
El - Sim 075m [16m | E J-2m Fim  07Em [1E8m |

4. Select the new footprint and
change local co-ordinate values

5. Final configuration with 3
support points

A footprint may also be larger and outside the bottom plane of the equipment. This technique may be used
when defining blanket loads (or uniform distributed loads).
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Placing the equipment
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Prior to loading the structural model with equipments, a loadcase must be set to current (the active
loadcase). The reason for this is that one equipment may be used in many loadcases at different positions. A
loadcase is set to current by selecting it from the browser, RMB and Set Current. The example below shows
how to place the equipment Single_Pump to deck structure in loadcase LC_eqpm and how to move it to

another position.

=-{7 tut

E 0 Analysis
a Load Cases
{3 Environment
{1 Equipment
{1 Properties
=7 Struchure
- Utlites

Bt

ED Analysis
{3 Load Cases
#-{] Environment
=23 Equipment
{“_‘l Configurations
-0 Weight Lists
{1 Properties
=7 Struchure
&0 Utlides

Description
Loa Se
Load Case
Load Case
Load Case

| L eqom

B Loadease 1
B Loadcase2
e Loadcases

Generats Equgment Loads

Mew Load Combination ...

Delete. .,

Rename...

Properties ...
lame | Descripton
[ Configuratio... Folder

Prism Equipm

@ generator

' Folder

Flace in Loadcase

Delete...
Rename...

Properties...

Labels 4

1. Selecting the loadcase and set it to current. The graphic
loadcase pulldown list also shows LC_egpm.

LC_ecpm

<o loadcase:= |

2. Selecting the equipment to be placed.

3. When moving the mouse over the structure the mouse
tooltip indicates a box symbol. The positioning of the
equipment now takes place where the equipment snap
point (origin of box at bottom) intersects with a beam
structure snap point.

4. The equipment is now placed onto the structure in the
desired loadcase.
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Flace a copy

Place |

Centre of Grawviby ..
Delete
Rename...

Froperties...

MNamed set...
. Yiew options...

" visble model v

....

I Move

Translate IRotatel Mirror | 3 Paint Position |

141 29 August 2011

An equipment can be used only once in a loadcase. A copy of the
equipment may be used in the same loadcase but at another
position(s). Select the equipment, RMB and Place a copy. You
place the copy in the same way as described above. This
equipment can be renamed from Single_pump_1.

You may place the equipment more accurately by
either moving it or by selecting the equipment, RMB
and Move. The equipment may now be translated,
mirrored, or rotated. In the first example it is translated,
while the other shows a rotation (45 degrees).

LY

Prism Equlpment
Single_pump |

Translation vector

IVecturSd(S m.-1.B66EEEEET m,0 m)

" Connected

Cancel

Apply

z

o
aa

You may also verify the equipments local coordinate
system by selecting the equipment, push RMB and
choose Labels|Local Coordinate System.

Origin of the local coordinate system is in the
equipments centre of gravity. In this case the centre is
moved above the box itself.
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The equipment may be placed on top of, below, or along a beam(s). To place it below a horizontal beam(s),
select the equipment, RMB and Rotate it 180 degrees. Similarly, to place it along a vertical beam(s) first
rotate it 90 degrees. You find out which axis to rotate around from View|Options|Annotations. The rotations
are relative to the equipment local coordinate system. The example below shows the equipment rotated 180
degrees and is now placed below the plane.

x|

Dhiject Prnpelliesl Secliﬂnl Matamall Equ\pmenll Load Interface  Local System |

Local system interpretation
1 Guidz ool system. G2
1 Sutace nomal §F
' Explicit local system

Flelilre o plaiz €2 Explicit local system e

W The local syster you specify is applied

REiEE e ereelEe g directly to the concept (if applicable)

vvvvv

"% m Applicable far Support Points, Support Curves
Y ans 180 and Placed Equipments
iz

r— Specify local coordinate

" Local ¥ vector I\u’eclor3d[1 m,0 m,6 7261751 72e-012 m)

" Local ¥ vector IVecland[D m.1 m, & 7261751722012 m)

" Local Z vectar IVeclurBd[-E.TZBT 75172e-012 m. 6. 7261751728

" Local System ILocaISystemNectoﬂdﬂ m,0 mB. 72617517 2e-

oK I Cancel Apply

Same equipment placed along a vertical wall and rotated
90 degrees so that the footprints are aligned with the wall
plane.

Note that when switching between different loadcases the equipments which are used (placed) in a loadcase
are given actual position when looking in the equipment folder in the browser.
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3.9.4 Creating forces from placed equipments
GeniE allows you to operate with two different types of load calculation rules.

e Linearly varying loads. This method will always ensure equilibrium between the applied mass and
calculated force-

e Constant loads. This method will not ensure equilibrium.

—— Default option is to calculate linearly varying loads. By de-
Place [— - - - . .

e activating the tick-off for linearly varying loads, the program
e calculates constant line loads. You may want to do this when
pekre e.g. working with uniform distributed loads (UDL).

Rename...

L The equipment loads are always calculated when creating a

MNamed sef...

e finite element mesh wither manually or as a result of running
= an analysis.
Obiect Propsies | Section | Material Eguipment | Load Intsrface | Local systsm| .
S — You may also force the program to calculate loads by selecting
H‘ ™ W fom m the loadcase from the browser, RMB and Generate Equipment
% b @ Loads. You normally do this when you make up the loadcases
Tyl O 2 and you want to verify the applied loads.

Mass IEI]EIEIEI Kg [Ka]

Specity Footprint COG oftsetfrom footprint canter

|vmu13d(-1 m.1 m,1.76 m)

[¥ Linear varying loads

Loadcase: Loadcasel

Position |Puum(-2.5 m.0m0m)

oK Cancel Apply

m Equipment
generator
Load offset: 1.4
131 -4.822+005 -4,92+005 0,

The two examples above show the difference between linear and constant — note that the mouse tooltip
called Load Offset indicates the horizontal distance between the equipment’s mass cog and the calculated
force cog. l.e, it documents the error introduced by choosing constant loads. By using linearly varying loads,
the load offset is 2.82E-06 m (in other words equilibrium), while the constant line load option yields a load
offset 1.4 m (a significant offset).

The above loads assume a constant vertical acceleration field (gravity is one example of such). Adding a
horizontal acceleration will introduce shear forces and a force couple. This is shown on the next example
where the acceleration field is horizontal only. Note that when placing equipments along a vertical wall,

both vertical forces (shear force) and horizontal forces (the force couple) are created.
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Force couple due to horizontal

3.95

acceleration

Verifying the applied loads

29 August 2011

Shear force couple due to horizontal
acceleration

There are several ways of verifying that the equipments are placed and loads calculated as intended. You
may graphically verify on the fly by moving the mouse over the equipment where the mouse tooltip will
show you the details.

Ml | oad Case Properties: | oadcasel il
General I Ec:uinmeml Loads | Carmhbination | Rotation Field |

— Enviranment

Acceleration field IVectDrBd(D m/s" 2.0 m/s"2.-9.80665 m/s"2)
— Structural Analysis Load and Mass management

Delete Explicit Loads | (Re-) Generate Equipment Loads |

(& Represent Equipment as loads

(" Represent Equipment as loadcase-independent mass IEccentricMass LI

[ Include structure selweight in structural anakysis
—Sum ower Equipments Surm

Mass: 250000 Explicit Load:

COG: (7.3, 6.8664, 1.55) no loads

s PIDITTOGEOS i

i . Fx= =0, Fz=-; +
SlEUAtRELoaE: et fy= 2 & Fx=0, Fy=0, Fz=-2.45166a+006
FEM Loadcase number: |1
oK | Cancel Apphy |
Bl Load Case Properties: Loadcasel il
General EqUiPmempl\Luads | Combination | Fotation Field |
Equipment | Description | Mﬁss| XI YI Z|
generatar Prism Equip.. s0oao -2.5 1] 1]
oiltank Prism Equip.. 200000 10 8.333 1]
oK I Cancel | Apply |

Another option is by selecting a loadcase
in the browser, RMB and Properties.

Here you can verify that the applied load
(line loads calculated by the program)
corresponds to the calculated load (mass X
acceleration).

If these deviate there is normally
equipment footprint(s) that does not
intersect with beam structure.

This example shows that the loadcase is
loaded with a total equipment mass of
250000 and no explicit loads.

More details about the equipments and
where they are placed may be found under
the tab Equipment, or look in the
equipment folder in the browser.

Two equipments (generator and oiltank)
are placed in this loadcase (global co-
ordinate values used).

Verifying the loads from browser shows in this case 100% utilisation, i.e. the concept loads from the
equipments are fully applied to the structure.

= tut

B Analysis
B Activities
e

% Load Cases
{7 Environment
-7 Equipment
-7 Properties
{7 Stucture
- Utilties

Mame | Deescription | Uzage | Force # [M] | Foice '’ [M] | Force 2 [M] | tdoment # [M*m
& generator  Prism Equipment 100 % n] 0 490333 -2 45166e+006
& oiltank Prizm E quipment 100 % u] 0 -1.96133e+006 -1.63444e+007
E{:l tut Load | Concept | Diescription | Usage |
ED Analysis & generator # BmAS  Applied Line Load 18.7681 %
- B0 Activiies © generatar  / Bmd5  Applied Line Load 416426 %
. @ generator # Bmd6  Applied Line Load 208213 %
{24 Load Cases & gererator / BmS3  Applied Line Load 18.7681 %
(3 Envirorment & aitank / BmS6  Applied Line Load 54.5037 %
E quipment & oiltank / Bmd? Applied Line Load 454163 %
Properties
+-{ 1] Stucture
= Utiliies
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B L oad Case PropertiessiiSat R x|| The applied line loads are specified in detail
General | Equinment LDadE[\lCDmbmatanl Rotation Field | under the tab Loads.
Load description | x—cuard| Coord| z—caurd| fx| fy| fz| - - - .
generstor Line Load, pos2 35 -12 2 0 0 it0ar Each line load is described as follows:
generator, Line Load, pos] -2.5 0 0 0 0 -66788.8 ) A
generatar, Line Load, pos2 15 1.2 0 0 0 359100 - from which equipment
generator, Line Load, posi -2.5 0 i} 0 0 -66788.8
generator, Line Load, pos2 -3b 22204 i} 0 0 -363862 -
cenerstr UneLosc post 25 0 0 o o -eess | - Startand stop co-ordinate values
generator, Line Load, pos2 -2.5 2 i} 0 0 -298147 A
generatar, Line Load, pos 25 0 0 0 0 667888 - line loads values (fx, f,, fZ)
generator, Line Load, pos2 -2.5 0 i} 0 0 -BE738.8
generator, Line Load, posi -1.8 0 i} 0 0 2202085
oiltank, Line Load, pos2 100 833333 0 0 0 -296921
oiltank, Line Load, pos1 10 B.533 0 0 0 -2497154
oiltank, Line Load, posz 10 833333 0 0 0 -296921
oiltank, Line Load, posi 1.5 733333 0 0 0 -296921
oiltank. Line Load. posz2 10 9.833 0 0 0 -296684
oiltank. Line Load. posi 100 833333 0 0 0 -296921
oiltank. Line Load, pos? 85 933333 i] 0 0 -296921
oiltank. Line Load, pos1 100 8.33333 1] 0 0 -296921
<| | ~
[+ Show Explicit Loads
Ok | Cancel | Apphy |

The details may also be found on the saved report

o]
@ Ble Edit WView [nsert Format Tocols Data Window Help Type a question for help = = @ X
leden SRy @< % = -2 R 100% - )

Arial ~10 ~|B 7 U =S==8H% %, %% Lo h A

ir: = & g .

A19 - % Eq generator
A [ B [ C [ D [ E [ F [ & [ H [ I | J | =

| 1 |Cause X [m] Y [m] Z[m] X-For [Nim] Y-For [Nfm] Z-For [Nfim] X-Mom [N] Y-Mom [N] Z-Mom [N] Description m
| 2 Eq oiltank 10.000 8.333 0.000) 0.0000E+00| 0.0000E+00 -2.9692E+05 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, posi
| 3 |Eq oiltank §.500 9333 0.000] 0.0000E+00| 0.0000E+00 -2.9692E+05 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, pos2
| 4 |Eq. oiltank 10.000 8.333 0.000) 0.0000E+00| 0.0000E+00 -2.9692E+05 0.0000E+00| 0.0000E+00| 0.0000E+00 Line Load, posi
| & Eq oiltank 10.000 9.833 0.000) 0.0000E+00| 0.0000E+00 -2.9668E+05 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, pos2
| & Eq oiltank 11.500 7.333 0.000 0.0000E+00| 0.0000E+00 -2.9692E+05 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, pos1
| 7 |Eq. oiltank 10.000 §.333 0.000) 0.0000E+00| 0.0000E+00 -2.9692E+05 0.0000E+00) 0.0000E+00| 0.0000E+00 Line Load, pos2
| 8 Eq oiltank 10.000 6.833 0.000) 0.0000E+00| 0.0000E+00 -2.9716E+05 0.0000E+00| 0.0000E+00| 0.0000E+00 Line Load, posi
| 9 Eq: oiltank 10.000 §.333 0.000] 0.0000E+00| 0.0000E+00 -2.9692E+05 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, pos2
| 10 |Eq. generator -1.500 0.000 0.000) 0.0000E+00| 0.0000E+00 2.2020E+05 0.0000E+00) 0.0000E+00| 0.0000E+00 Line Load, posi
| 11 |Eq: generator -2.500 0.000 0.000) 0.0000E+00| 0.0000E+00 -6.6788E+04  0.0000E+00) 0.0000E+00| 0.0000E+00 Line Load, pos2
| 12 |Eq: generator -2.500 0.000 0.000| 0.0000E+00| 0.0000E+00 -6.6789E+04 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, pos1
| 13 |Eq. generator -2.500 2.000 0.000) 0.0000E+00| 0.0000E+00 -2.9815E+05 0.0000E+00) 0.0000E+00| 0.0000E+00 Line Load, pos2
| 14 |Eq. generator -2.500 0.000 0.000) 0.0000E+00| 0.0000E+00 -6.6788E+04 0.0000E+00| 0.0000E+00| 0.0000E+00 Line Load, posi1
| 15 |Eq: generator -3.500 0.000 0.000] 0.0000E+00| 0.0000E+00 -3.5386E+05 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, pos2
| 16 |Eq. generator -2.500 0.000 0.000) 0.0000E+00| 0.0000E+00 -6.6780E+04 | 0.0000E+00) 0.0000E+00| 0.0000E+00 Line Load, posi
| 17 |Eq. generator -1.500 -1.200 0.000) 0.0000E+00| 0.0000E+00 3.5910E+05 0.0000E+00) 0.0000E+00| 0.0000E+00 Line Load, pos2

18 |Eq generator -2 500 0.000 0.000 0.0000E+00 0.0000E+00 -6.6788E+04 0.0000E+00 0.0000E+00 0.0000E+00 Ling Load, pos1 —

Eq. generator -3.500 -1.200 0.000 0.0000E+00 0.0000E+00 -2 1505E+05 0.0000E+00 0.0000E+D0 0.0000E+00 Line Load, pos2

| o ¥ |/ LoadCase / Loadcasel Sum / Loadeasel Equl Loadcasel Equip 4 Loadcase2 sum  Loadcase:| 4 | | ]
Ready Sum=-215051.7 él

3.10 Weight lists

GeniE can import information from weight list systems, create load objects, place them (all or selected
items) in a loadcase(s), and create constant line loads. The load objects being created are termed Bounding
Box Equipments as compared to the manually created Prism Equipments. You may import from several
weight list reports in the same GeniE model.

The process of importing weight list data is semi-automatic. The first step is to import the weight list data,
then to create equipments, and finally to place them. The weight list data normally contain information
about the size of each weight item — if so equipments may be automatically created. If not, you need to add
dimension data to the weight items before equipments may be generated. Both options are described in the
following.



DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1

Version 6.0 146 29 August 2011

3.10.1 Format of weight list data

GeniE can import data from a weight list using two different formats — either XML (EXtendable Markup
Language) or CSV (Comma Separated Values). They must at least contain the following information, the
order on the data file does not make any difference as long as the headers are the same.

e weight_item.name : a unique name of the item (mandatory)

e weight_item description : additional description (optional)

e weight_item.weight.dry : the mass of the item (mandatory)

e weight_item.position.x/y/z : position of the item in global axis system (mandatory)

o weight_item.dimension.dx/dy/dz : dimension of the item (optional, but recommended)

Note that the weight list is dimension less and the data will be imported according to the current input unit

settings.

B4 Microsoft Excel - genie_weights_no._size.csv [Read-Only] -0 ll -

@ File Edt Wew Insert Format Tools Data Window Help Type a question for help |+ = @ X ThIS example beIOW

DEHEH SRY|% @)oo @ = - 2|l B[0% 3. shows an example of a

Al 0 -B U SEEE@ %, BN EEL-2-4A- i i

L e R weight list data on CSV
tatatadst B8 ¢ | ¥eReply with Changes... End Review... . R . R R
c1r - % file format (visualised in
A I B | [ I D I E F © H =

2 |LPumpA Light purmp 500 -2 -3 0.5 2 3 1 MS EXCEI)'

3 |LPumpB Light purmp 500 -3 1 0.5 3 5 2

4 |LPumpC Light pump 500 -1 2 05 4 7 3

5 |LPumpD Light pump 500 -2 3 15 6 9 4

6 |HPumpa Heawy pump 1500 1 5 5.5 5 2 1

7 |HPumpB Heawy pump 1500 5 10 4.5 4 4 2

8 |HPumpC Heawy pump 1500 10 2 55 7 6 3

9 |HPumpD Heawy pump 1500 13 9 5.5 2 g 4

10 |MiscA hlisc 200 1 5 0.5 3 10 1

11 |MiscB hisc 200 9 3 0.5 9 1 2

12 |MiscC hisc 300 5 7 -05 7 2 3

13 |MiscD Misc. 300 12 9 0.5 6 3 4

14 |Generatord  MNone 2000 -2 -3 0.5 3 4 1

15 |GeneratorB None 1500 -2 3 1.5 3 5 2 -

4 4 » r]\genie_weights_with_size / Kl | o

Ready /ﬁ
-ac:x.progrm Files\DNVS \Genie \Course input files"Basic tutorial\weight_list_with_size.xml - Microsoft Internet Explorer 1= "ﬂ The same Wei ght ||St data
Fle Edt Yiew Favorites Tooks Hep | A
Qe = © - [¥] @ (] Dseaen Jgraveris @ves @] (17 10 given on XML format.
Address [2] civprogram Fies\DNVS\GerieCourse input fles\Basic tuitoriaweight_Jst_with_size EMCES ‘L\rvks D

- <weight_report name="dimension"> = Vlsual ISEd |n Internet

- <weight_item name="LPumpA" description="Light pump">

<position x="-2" y="-3" z="1.5" /> Explorer_

<weight dry="800" />
<dimension dx="3" dy="4" dz="3" />
<fweight_item>
- <weight_item name="LPumpB" description="Light pump">
<position x="-2" y="1" 7="0.5" />
<weight dry="400" />
<dimension dx="2" dy="5" dz="4" />
<fweight_item>
- <weight_item name="LPumpC" description="Light pump">
<position x="-1" y="2" z="0.5" />
<weight dry="600" />
<dimension dx="1" dy="4" dz="6" />
</weight_item>
- <weight_item name="LPumpD" description="Light pump">
<position x="-3" y="3" z="1.5" />
<weight dry="500" />
<dimension dx="2" dy="3" dz="3" />
</weight_item>
- <weight_item name="HPumpA" description="Heavy pump">
<position x="1" y= ="5.5" />
<weight dry="1500" />
<dimension dx="3" dy="2" dz="2" />
</weight_item >
- <weight_item name="HPumpB" description="Heavy pump">
<position x="5" y="10" z="4.5" />
<weight dry="1500" />
<dimension dx="3" dy="3" dz="3" />
</weight_item >
- <weight_item name="HPumpcC" description="Heavy pump" >
<position x="10" y="2" z="5.5" />
<weight dry="1500" />
<dimension dx="3" dy="3" dz="3" />
</weight_item >
- <weight_item name="HPumpD" description="Heavy pump">
<position x="13" y="9" z="5.5" /> |

[&] pone [ [ [ [Samy computer
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3.10.2 Import weight list data

You may import several weight list reports to the same GeniE model and place individual weight list items
to different loadcases. To import a weight list may be done from the pulldown menu
Tools/Equipment/Import Weight List or from RMB in the browser area as shown on the figure below.

E|--{::| il Mame | Cescription | Weight [Kg]|
=00 Analysis You may now import the format in either
0 Load Cases XML or CSV format

H-7 Ervironment
=0 Equipment

----- {3 Configurations

----- 4 Weight Lists
-1 Properties
H-{] Structure
H- Utlitdes

N P ——— When expanding the browser and selecting
b the imported data, you may visualise where
cog for each weight list item is located
relative to the structural model. Note that
none equipments have been generated so
far.

B3 tutl
= Analysis
-[1 Load Cases
{3 Enwironment
=1 Equipment
{3 Configurations
=0 Weight Lists
@ dmensien
{1 Properties
3 Structre
[ Utilties

3.10.3 Creating and placing equipments from weight lists

The next step is to create Bounding Box Equipments based on the weight list items. Remember that the
Bounding Box equipments are different from Prism equipments in the way that they have no information
about footprints and local cog. The pictures below show how to create such Bounding Box Equipments
based on an imported file WEIGHT _LIST.

=07 ikl Mame | Diescription | Group | Total Weig
=+ Analysis & HPumpA Heawy pu... 1500
{1 Load Cases & HPumpe Heawy pl... 1500
B3 Environment & HPumpC Heawy pu.. 1500 SeIeCt the WEIGHT_LIST, RMB and Create
£-03 Equiprment & HPumpD: Heawy ... 1500 H
{:? C'(Djnﬁguranons & LPumpA L?ght pump B00 EqUIpment'
0 Weight Lists £} LPump? L|gr2t pump 400

s DLIMD £00 This command will create the Bounding Box

B ".-"‘ GHT_LIST: ump i > g ' )
(3 Properties ; 200 Equipments and at the same time switch browser view
{1 Structre Rename... o0 .
£ Urtites S 300 to Equipments as shown below.
Fields ... 0
Folder Properties ...
Save HTML Report ...
B3 ttl ame | Description |
23 Analysis @ generator Prizm Equipment

. {1 Load Cases
--D Ervironment
=) Equipment

{1 Configuratons
3 Weight Lists
{1 Froperties

-1 Sfructure

H-7 Ltlites

@ oiltank, Prism Equiprment

A total of 12 new equipment objects are created in
addition to two existing prism equipments.

These equipments may now be placed (all or
individually) in several different loadcases.

C1weight Lists  Folder
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E-{] tutl MName | Description | X [m]l
=0 Analysis (3 Configuratio.., Folder . .
-3 Load Cases Pris _ The equipments may now be placed by selecting

-] Environment
-2y Equipment

{1 Configuratons
-0 Welght Lists
B Properties

B0 Structure

them, RMB and Place in Loadcase. The position
is known from before, this means you can not
change position of a bounding box object without
changing the weight list data file.

- Utllites
Delete...
Renamea,..
& oiltark Frism E Propertes...
COweight Lists  Folder
Labels 4
=g Nz |De|;¢“ﬂ“°ﬂ [_xmm1l In this example three weight list objects are
=-L0 Analysis Configurato... Folder H
0 Load Cases @ gererator  Prism Equipment selected, RMB and Place in Loadcase.
&3 Ervironment L JHFLmpa Bounding Box Equip...
223 Equipment @ HPumpe Bounding Box Equip...
[ Configurations @ HPLImpC Bound@ng Box Equip...
- Welght Lists f HEUmpC Bounding Box Equip. ..
Eg :?DESES @ LPUMpB
: uctre @ LPumps
#3 Utiites Dtz
fename.. .
Properties...
@ MiscC e S
@ MiscD Labels 3
@ oiltark, PIISTTECCIETTErT

Caweight Lists  Folder

You may also remove a Bounding Box Equipment
from the loadcase. By doing this, you do not delete
the equipment as such. If the equipment is used in
other loadcases it is still loaded for the loadcase in
guestion.

Bounding Boix...

Centre of Grawity ... . . . .
ﬁl This also applies to regular Prism Equipment.

© Rename.. If you delete equipments from the Equipment
Properties. .. browser you also remove the equipment from all
loaded loadcases.

Mamed set...
Wiew options...
YWisible model 4

If the weight list does not contain dimensional information for the weight items it is necessary to create the
Bounding Box Equipments manually. This is done by grouping weight items together and let the minimum
box they fit into define the dimensions. The example below shows that 4 weight items without dimensions
are grouped together with the purpose to become one Bounding Box Equipment termed LP.

The procedure is thus to create Bounding Box Equipments by grouping selected weight list items. Thereafter
the steps are as for regular Bounding Box Equipment (click on weight list in browser, RMB, Create
Equipment, and place these in the loadcases).
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-3 a Marne | Description | Group |
B Analysis & HPumpA Heawy pu...
-3 Environment & HPLmpE Heavy pu...
=03 Equipment & HPUmpC Heawy pu...

-7 Configuratons
-3 Weight Lists

B genie_weights
#-{1 Properties
-7 Structure
-0 Utilides

I '-i Centre of Gravity ...
Delete
Renarne...

Properties...

Mamed set...
View options...
Wisible maodel 4

Define Bounding Box il

—Range in global coordinates

From: To:

o |—3m [m]

s |-3m [m] 3

z [T ] [15m [l
oK

|3|§
2

!

3.10.4 Calculating the loads

149 29 August 2011

Selecting the weight list objects, RMB and Group Weight
Items. The group is given the name LP. The Bounding
Box Equipment is placed on structure below. As can be
seen the equipment does not intersect the structure and
hence no loads are calculated.

To ensure that the bounding box equipment intersects
structure it is possible to change the size of the manually
created bounding box object. Select the equipment, RMB
and Bounding Box where the values can be adjusted. This
will not change the cog which is important when creating
a mass model or the loadcase contains a horizontal
acceleration vector.

The bottom plane is moved from 0.5 m to -0.5 m and the
effect is shown below

They are calculated as before by setting the actual loadcase as current and then Generate Equipment Loads.
The major difference from Prism Equipments is that only constant loads are created, also if subjected to
horizontal accelerations (i.e. no force couples are established). The constant line load is calculated from
total equipment force divided by total beam length intersecting the bounding box equipment.

Constant loads applied to all beams intersecting the bounding
box equipment. You may, however, direct the load transfer to
beams by using Load Interface properties.
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The loads generated may be verified in the same manner as for Prism Equipments (graphically, from
Loadcase Property Sheet, and from a saved report.) Below are some examples from the property Sheet and
the saved report (note that only constant line loads are calculated).

Ml L oad Case Properties: WL_ALL | I W | oad case Properties: WL_ALL x|
Geneyal | Equioment | Loads | Combination | Rotation Field | General | Equipment Logds |Cumhmatinn| Fiatation Fisld |

— Emvironment Load description L}§ x-coor ‘ :onrdl z-conrdl ﬁ(‘ Iy‘ Izl M -
MiscD, Line Load, pos2 10,8333 1 -1 0 0 -426.017 o
Acceleration fisld MiscD, Line Load, posl 105 10 Bl i i -425017 1}
MiscD, Line Load, pos2 125 1 o 0 0 -426.017 o
—Structural Analysis Load and Mass managemer MiseD, Line Load, pos! 125 75 0 8 8 -425.017 0
MiscD, Line Load, pos2 125 1 1] 0 0 -425.017 0
Delete Explicit Loads (Re-) Generate Equipment Loads | MiscD, Line Load, posl 135 10 0 0 0 -426m7 0
MiscD, Line Load, pos2 105 1 o 0 0 -425.017 o
® Represent Egquipment as loads MiscD, Line Load, posl 1258 10 o 0 0 -425.017 o
X MiscD, Line Load, pos2 108 8 1] 0 0 -425.017 0
(" Represent Equipment as loadcase-independent mass: Eccentric-tass - MiscD, Lire Load, pos! 1125 75 0 0 0 _a25017 0
[~ Include structure self-weight in structural analysis MiscC, Line Loed, pos? 5 833333 o 8 8 -576.436 o
MiscC, Line Load, pos? 525 85 0 0 0 -576.496 o
i Sum over Equipments Sum MiscC, Line Load, pos2 36 733333 0 0 0 -576.496 o
e e S B T - S

iscC. Line Load, pos: . -
cog (plTETakR) ClalicR), 2anEy Eelln MiseC Line Laad, pos1 5 55 0 D D 576496 0
Applied Load: Fx=0, Fy=0, Fz=-31201 8 MiscC, Line Load, pos2 5 8h o 0 0 -576.496 0
Total Load .

Calculated Load: Fx=0, Fy=0, Fz=-31201.8 MiscC, Line Load, posi 5 833333 ] 0 0 -576.496 1]
Fx=0. Fy=0, Fz=-91201.8 MiscE, Line Load, pos2 10 1.66G67 ] 0 0 -284.194 ]

MischB, Line Load. pos? 975 15 ] 0 0 -284.194 0 -
FEM Loadcase number. |5 g I I L

[v Show Explicit Loads [v Show Equipment Loads
Ok | Cancel | Appaly | QK | Cancel | Ay |
Ed microsoft Excel - Genie.xml -0 ll

@ Ele Edit Mew Insert Format Tools Data Window Help
DEHdSY SRV | $BR-F o-c- (@ 22 5|4 100% -0

Typeaquestion forhelp == & X

Avial - ~[B]zu H | F %, W b AL
12 %3 % il G ¥ | 2 W ¢ | YeReply with Changes... End Review...
A1 - A Cause
A B [ C [ D [ E [ F [ G H [ J [ |

1 |Cause X [m] Y [m] Z[m] X-For [N/m] Y-For [Nfm] Z-For [N/m] X-Mom [N] Y-Mom [M] Z-Mom [N] Description
| 2 [Eq LP -2.500 0.000 0.000] 0.0000E+0D0 0.0000E+00 -6 4018E+03| 0.0000E+00 0.0000E+00 0.0000E+00 Line Load, pos1
| 3 Eq LP -3.000 -0.600 0.000 0.0000E+00 0.0000E+00 -6.4013E+03 0.0000E+00 0.0000E+00| 0.0000E+00 Line Load, pos2
| 4 [Eq LP -2.500 0.000 0.000] 0.0000E+0D0 0.0000E+00 -6 4018E+03| 0.0000E+00 0.0000E+00 0.0000E+00 Line Load, pos1
| 5 Eq LP -1.000 -1.800 0.0007 0.0000E+00 0.0000E+00 -6 4078E+03 ) 0.0000E+00 0.0000E+00 0.0000E+00 Line Load, pos2
H 4 DIM Loadcasez_sum / Loadcase?_Fqui % Loadcase2_Equip / Loadcase3_sum / Loadcase3_Point / L(|<| | LI

Ready

Vi
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3.11 Explicit loads

You may define point loads, constant or linearly varying line loads, constant pressure loads, temperature
loads or prescribed displacements. Prior to any modelling of explicit loads, it is necessary to set a loadcase
current.

An explicit load does not need to be aligned with a snap point (or a structural joint) in your model. As long
as there is intersection between the load and the structure GeniE will compute the necessary details to
ensure a correct model.

You may delete or change individual loads per loadcase, observe that this must be done graphically (select
object, RMB, and Delete or Properties). Make sure that the filter Diagram selection on/off from the
Property Toolbar is activated, if not you are not able to select the loads graphically.

I J?\I

[l 8 | A8 = e 2 i

Diiagram selection on/off]

The applied explicit loads may be verified graphically, from the loadcase property sheet or from a saved
report. In addition you can do it from the browser as explained in Chapter 3.8.1.

3.11.1 Point loads
A point load on a beam member is applied by using the command Insert|Explicit Load|Point Load.

Beam
Plate
Support
Joint
Mass ...

- v v ¥

Feature Edge ...

GLiding Geometry
Profie ...

Equipment Y
ExpliLoad [ eorcioad ] All explicit loads are defined from the pulldown menu
Loadgase .. Line Load ... Insert|Explicit Load.
Load Combination ... Surface Load ..
Prescribed Displacement ...
Line Temperature ...

|
_OK . . . .
A, Inserting a point load in the middle of a beam where no
&, _ cancel | snap point exists. Note that when moments are included
k.M 4y | | inthe point load it must be inserted at a topology point,
e.g. at a beam end.
MName : IPLoadB
pl: Point{4 m.0 m,12.5 m)
Forces and Moments [}
Fx: |DN [M] bolx: |U N*m [M#rri]
Fy: ID M [M] bty ID M¥m [M#rri]
F: -1 000 ™) Mz: |U M#m [*m]
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|| The point load may be changed by selecting the point

load, RMB, and Properties. In this case both the

Mame : IPLoadE
IPDmt(E m.22 m12.5m)

Forces and Moments :

pl:

location and intensity have been changed.

PLoade
Force: (0,-1000,-1000) [N]| s
= |Mament: (0,0,0) [N*m]

Fa: IU M [M]
Fiy: I-1DDD| [4]
Fz: I*1DDD & [M]

o]

Cancel

| omy The load details of the saved report are shown below.

E3 Microsoft Excel - Genie.xml

Fle Edt ¥ew Insert Format Tools Data Window Help

DS SRY | {BR-F | o] -

_ ol x|
Type aquestion forhelp =2 8 X
4020 i 100% - @),

Arial ~10 v B ITUS=E=EBF %, 9% EE _-d-A-
3 % %8 A @ ¥ | @ W gD | YeReply with Changes... End Review... .
A2 - & PLoadé

A [ B [ C D [ E [ F [ G [ H [ I [ J [ =
1 Cause X [m] ¥ [m] Z[m] X-For [N] Y-For [N] Z-For [N] X-Mom [N*m ¥-Mom [N*m Z-Mom [N*m Descripticn —
2 |PLoads | 5.000 22.000 12,500 0.0000E+00 -1.0000E+03 -1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00 Point Load
3
4

W4 v W[/ LCZ Sum £ LC2 Equi /103 Sum f LS Paint /LS4 Sum /LS4 Line / LOS Sum LG5 _Point

[4] |

Ready

SCRL

s
v

You may also refer to a local coordinate system when defining the loads (applies to both point load, line
load and surface load). In the example below, the coordinate system has been graphically selected by
clicking onto beam BM40. In stead of specifying a point load in global x- and y-directions it is now possible
to give the load as is in local x-direction (i.e. along the beam axis).

Insert Point Load in: LG5 x|

0K Ty, PLoads

o,

Cancel

Force: (0.805651,0,-0,52239) [kN]

Mament: (0,0,0% [kikm]

e

s

Apply

Name : [PLoads
Point(1 0.99993337 rm,0

Forces and Morments :

M40
all

[ Local coordinate system IBM‘IU.lUEﬁ\SySlEm

P [-1000 N TkI]
Fy: 0 kN [kI]
Fz: (DKM TN

hx: |D kN*m [kIN#m]
by |U KM [l
bz |U KM [l
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Note that when GeniE reports the load (graphically or tabulated) applied it uses the global coordinate
system.

E3 vicrosoft Excel - Genie.xml

(=1
File Edit Yiew Insert Format Tools Data  Window Help Type a question for help v = & %
DEHSa(ERY | BR-I|o-o- (@2 -4 5 ld w0 0.
il ~10 - B 7U|ESEEF %, B8 EE -S-A-,
DBt ‘ Lal=| ‘ ¥¢Reply with Changes... End Review. ..
A2 - A PlLoadS
A | B | c ] D ] E | F | G | H [ | [ J [ K=
1 |Cause X [m] Y [m] Z[m] X-For [kN] Y-For [kKN] Z-For [kN] X-Mom [kN™1'Y-Mom [KN"t Z-Mom [kN*r Description J
2 |PLoad5 | 11.000 0.000 12500 8.0565E-01 0.0000E+00 -5 9239E-01 0.0000E+00 0 0000E+00 0 0000E+00 Point Load
3
| 4 |
5
. -
W 4« » M/ LC1 sum /LC3 sum / LC3_Point /LC4_Sum f LC4_Line / LCS_Sum JLCS_Point |« | ﬂJJ
Ready MNUM &

3.11.2 Line loads

The command Insert|Explicit Load|Line Load lets you insert a constant or varying line load along beams.

A linearly varying line load has been inserted with start and end point explicitly defined (no shap points
exist at these locations, so the input field has been manually edited).

Insert Line Load in: LE2

QK

Cancel

il

Apply

Mame: ILLDadH
pl: [Point(dm.0m125m) p2: IF’Dint(1 Gr0rm12.5m)

—Intensities at end 1 and

[ Linearwvarying load

[~ Local coordinate system I

il IDkNa’m [kM /] t2: IUka“m [kM{m]
il |Dkam kN jrm] #2 |U kN/m (kM)
fl: |—2nnnkam [kM/rm] f22: |—1DUU| [k ]
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3.11.3 Pressure loads
Constant pressure loads are applied to flat plates using the command Insert|Explicit Load|Surface Load.

peen SE 2| A normal pressure has been applied to parts of the
plate. Make sure that the final point inserted forms a
closed circuit with the first point.

Define (atleast 3) corner paints :

1 | Faint-5 m.-3 .0 m)
Foint(0 m.-3 m.0 m)
Pointi0 m,& m,0 m)

Point(-2.5 m.0 m,0 m) Observe that the only parameter you can change for
| _IJ this load is the intensity of the pressure. Otherwise

you need to delete it and redefine it.
Narme : IW

(" Component Load (global coord.sys.) ® Naormal pressure

[™ | Lol camrdinate system

-100 Pa [Pa]

Fuositive direction based on
right hand rule using load

Fx: |0 Fa [Pa] corner points
Fy: [0P= P L
Y. [Fa] SLoadl
Mormal Pressure: -100 Pa
Fz: |U Fa [Pa]

(6] 9 | Cancel Apply

In the example above a total of five positions are used to specify
the pressure area. You use the values (by clicking or manual
input) for points P1-P5, i.e. you do not close the loop by entering
data for P1 following P5.

In case you have a plate with holes and you apply a surface load over the entire plate, GeniE will use the
entire plate area when reporting the surface total surface load. You find the reported value either when
selecting the loadcase and choose Properties from the context sensitive menu or from a printed report. The
loads transferred to the structural analysis (Sestra) are
correct.

The example below shows that a pressure of -100 Pa has
been applied to a surface with a whole, the surface area is
93.75 m?. Hence, the total load shall be -9375 N. GeniE will
report -10000 N, while the analysis program Sestra computes
-9375 N which is the correct value.
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ame: SLoad]
Load walues

» »
5,

General IEqulpmentl Loads | Eumb\natlonl Rotation Fle\dl

Environment
(Aggglg[a[iun fiiglek IcIde[D m/s"2,0 més™2,-9. 80665 m/s"2)

(- Structural Analysis Load and Mass management

Delele Explicit Loads | [Re] Generste Equipment Loads |

(¥ Represent Equipment as loads

" Represent Equipment a5 loadease-independent mass:  |Ecoerticbiass 'I

™ Include structure seli-weight in structural analysis

~Sum over Equipment Sum
Mass [kal: no mass Explicit Load [M]:
COG [m] F=0, Fy=0, Fz=10000
tép‘phe‘d L:aLd [:] " no :oa:s Total Load [H] %
alculated Load [N]: na loads Fu0), Fy=0, F210000

& Display in Input Urits
I FEM Lozdozse number |1 © Display in Datahase Units

oK I Cancel Apply

¥ -\ Workspaces', UM\ 20041022_0D2646_sestrallis

321 RETRACEING MODULE - GLOBAL DATA

3
324 SUM OF GLOBAL LOADS AND MOMENTS
5

7
328 LOADCASE (INDEX) hid T z RE

330 1 0.0000E+00 0.00D00E+DD
331 2 0.0000E+00 0.0000E+00

—4 . 6975E+04
—4 £375E+04

21
333 DATE: 22-0CT-2004 TIHE: 00:26:50 SESTRA
4
335 RETRACEING MODULE - GLOBAL DATA

7
338 SUM OF REACTION FORCES AND MOMENTS

340 GIVEN IN THE GLOBAL COORDINATE SYSTEM OF THE TOF LEVEL SUPERELEMEHT
1

342 LOADCASE (INDEX) hid T Zz RE
3

344 1 §.4128E-12  —4.5475E-13 9.3750E+03 4. 6375E+04
345 2 8.4128E-12 -4 .G547G5E-13 9.3750E+03 4. 6875E+04

29 August 2011

A uniform pressure of -100Pa applied over the whole

area.

Genie reports -10000 N based on a simplified
calculation.

RY

RZ

4. 6875E+04 0.0000E+00D
4 6E75E+04 0.0000E+00

RY

RZ

—4.6875E+04  —6.3665E-11
—4 6875E+04 -6 .366G5E-11

61
347 DATE: 22-0CT-2004 TIHE: 00:26:50 SESTRA
g
349 RETRACEING MODULE - GLOBAL DATA

A

Sestra has computed
the correct values,
hence results like
displacements and
stresses are correct.

See chapter 3.13 for
further details on how
to run analysis.

In case you have a pressure load defined by an area that differs from the topology of a plate, the correctness
of the loads depend on the mesh density, type of mesh (first or second order elements). See the next Chapter

on how to refine and control the finite element mesh.
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3.11.4 Temperature load

Temperature loads may be applied to beams only. The temperature loads are constant over the beam cross
section, but they may vary in intensity along a beam. Temperature may be inserted to one or several beams
at the same time. The command for doing so is Insert|Explicit Load|Line Temperature.

Insert Line Temperature in: LGS x|
A varying temperature load is inserted along one
cancsl | | beam. The temperature and positioning may be
pooy | changed (or deleted) by selecting the load object,

RMB and Properties.

MName: ILTBmp1 [~ Apply to selected heams
p1: [Point10.99999997 m 3 P2 |Pmnt(1u.9999999? m.1

Temperatures atend 1 and 2:

o [ ooy [ 1] =

Temperature loads may also be applied to a number of beams at the same time. You should be careful of
using this option if you have varying temperature since you need to know start and stop ends of the beams.
The example on the next page shows the same temperature applied to a set of beams. Make sure that the
beams are selected before inserting the temperature load.

Insert Line Temperature in: LC6 x|
Constant temperature load applied to the beams
cancsl | | selected prior to load definition.
Apply |

——
MNarme: ILTemp2 %Applyta selected heams m
ol pe: I

Temperatures atend 1 and 2:

t: [100 [delC) 2 |1UD| [d=IC]

3.11.5 Prescribed displacements

A prescribed displacement is a boundary condition combined with the actual displacement or rotation per
loadcase. A support point needs to be inserted first before the actual displacement or rotation can be defined,
see the next Chapter on how to define boundary conditions.
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This means that a structure may have several prescribed displacements to the same support point, but in
different loadcases.

-l =

Ml Properties x|

Obiect Properties Support | Local systam |

Narne [Supportd
Pasition:  [Point(28 m.0 m.-2 m)

~ Boundary conditio

[V Letx change y and z Spring
Tt fem v e | Prescribed displacement in x-direction applied to support point
r & Fm pm Support4.
= [l 0Ny [N/m]
[ Letrxchange ry and 1z Spring

Fixed Free  Prescribed  Super  Spring  sfifiess
il
v} [NFm]

o 0N [Nm]
oK Concel | Apply |

[Nm]

Insert prescribed displacement in current load ¢

x|
@ Add 10 cm as the actual prescribed displacement. Note
dy that you can only specify a trar)slation or rotation in the
; 4 dof specified as a prescribed displacement.
T<” . Apply |

Use Insert|Explicit Load|Prescribed Displacement,
U ErEE— select the support point having prescribed displacement

defined as boundary condition and give translation or
Support:  [Support [] rotation value to be used.

Translations and Rotations

de [10cm [m] £ ID deg [deg]
S T * R - E— The saved report may be used to verify the prescribed

displacements by investigating the boundary conditions

de: 10 o [ (eed] under the Tab Supports and the translation (or rotation)

under the Tab Loadcases, see below.

—lolx|
@ Hle Edt Wiew [nsert Format Tools Data  Window  Help Type a question for help == & x
DEEHaS8 &R Y| RRBR-T | o-o- @ =-2] 3|44 100% 3,
Arial v10 ~|B 7 U EE=EE 9 %, W EIE S HA
12 % % @ B | 2 % g2 | voRreply with Changes... End Review... .
ES - A Prescr.
A [ B I c 5} CEJ F T[T 6 [ H [ [ J T K [ L [ ™M [ N [ ox
1 Name X [m] Y [m] Z[m] X-Tra Y-Tra Z-Tra X-Rot Y-Rot Z-Rot J
2 Support1 0.000 0.000 -2.000 Fixed Fixed Fixed Fixed Fixed Fixed
3 Support2 0.000 22000 -2.000 Fixed Fixed Fixed Fixed Fixed Fixed
4 Support3 28.000 22,000 -2.000 Fixed Fixed Fixed Fixed Fixed Fixed
5 |Support4 28.000 0.000 -2.000|Prescr. [Fixed Fixed Fixed Fixed Fixed =
1« » »[\ Maroc £ Overview / Beams / BeamMass { Sections / Thickriess / Materials 3Supports  Equipmert | « | Il
Ready SCRL 4
B3 Microsoft Excel - Geniexml ol x|
Fle Edit View Insert Format Took Data Window Help Type aquestion for help [ = &8 X
DS SRY | 4BBB-<| oo |@ = -8 5] il 100% 0
arial -0 - B U EE=EEP %, BB[EE L-d-A-
{2 ¢a %a A @ & | @ W @ | YeReply with Changes... End Review... .
EZ - A 0.1
A [ B [ ¢ [ o T[T E T F [ & [ HJ[ I [ J ] K =l
1 Cause X [m] Y [m] Z[m] X-Tra[m Y-Tra [m] Z-Tra [m X-Rot [¢ Y-Rot [d Z-Rot [deg] Description J
2 |PDisp4 28.000 0.000 -2.000 0.1008 Displacement, Support4
3
4
5 -~
W « » w|[{LCZ Equ / LCZ Equip £ LC3 Sum f LC3 Point 4 LC4_sum { LC4 Line { LCS_sum 3LCS_Displ/ [ 4] | ;IJ_‘
Reacly SCRL Z
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3.11.6 Acceleration and rotational fields

The weight distribution of the model accounting for any point mass or element mass will be computed by
the analysis program Sestra. There are thus no weight distribution loads calculated in GeniE, but the effect
of it is part of the result file. The element masses are based on

o Density of the material properties connected to structure
e Volume of beam members (Cross sectional area times length — note eccentricities are accounted for)

e Volume of plate (area x thickness)

There are two ways of specifying acceleration loads, either by using a constant acceleration field or a
rotational field, please note that the two methods are different (se below for explanations).

For both of them they are activated from the Loadcase Property Sheet and they may be different from
loadcase to loadcase.

3.11.6.1 Constant acceleration field

This is specified on the "General" tab. The field is transferred to the FEM model as an explicit field (FEM
data type BGRAV) and the local gravity load on the structure is calculated by the solver program (SESTRA)
on the basis of local element geometry and material densities (i.e. "self-weight™). The direction of the self-
weight load is the same as the direction as the acceleration field.

Self-weight will only be calculated if the "Include self-weight in structural analysis™ option is checked (if it
is unchecked, the BGRAYV data will not be transferred to the FEM model, hence self-weight will not be
calculated).

8 ' Load Case Properties: LC1 [&J

General l Equipment ] Loads ] Raotation Field ] Design Condition ]

Include structure self-weight in

structural analysis Environment
Acceleration field: |ct0r3d[l} m/s"2,0 m/s"2 -9.80665 m/s"2)

To include constant acceleration make
sure that “Include structure self-weight
in structural analysis” is activated.

Structural Analysis Load and Mass management
Delete Explicit Loads | Generate Applied Loads |

* Represent Equipment as loads

" Represent Equipment as loadcaseindependent mass: | J

| nCI Ude structure mass Wlth I’Otation ™ Include structure sef-weight in structural analysis ¥ Include structure mass with rotation field

H Sum over Equipments Sum
fleld Mass [Kg]: 250000 Bxplict conceptual load [MN]:
. . . COG [m]: 3, 6.8664, 155 No load
This should be ticked if you want to PRI S o loads
include the structure’s mass with the Conceptualload [Nl:  Fx=0, Fy=0, Fz=2.45166e+006 ::}' 1‘;2'::1':3; L
rotation field. If this is not ticked only
. s .. {+ Display in Input Units
loads and equipment’s mass is included. 7 1 " Displayin Database Units

Cancel Apply

Gravity is a special case where the
vertical acceleration is g = -9.81 m/s’.

The acceleration field may be changed from this property sheet.
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To verify the acceleration loads you can either look at the loadcase property sheet or the saved report.

B3 Microsoft Excel - Genie.xml

=1o] x|
Ble Edt Wew Insert Format Tools Data Window Help Type aqueston forhelp v = B X
DEHS8ERY BB o o @& = -2 3] |0 4100% -0,
Arial 10 ~|B I U B &%, W% e e A-
2 € %A L4 ©& 8 | @ W ¢ | weReply with Changes... End Review... .
D2 - £ Yes

A [ B [ C \ D [ E [ F [ & [ H [ [ [ K [T

| 1 |Name Description FEM LC Self Weight Equip as LoiEquip Rep  X-Acc [mfs” Y-Acc [mish Z-Ace [m/sh2] J
12 L Load Case 1|Yes _|Yes Line-Load 0.0000E+00 0.0000E+00 -9.8067E+00
| 3 |LC2 Load Case 2/ No Yes Line-Load 0.0000E+00 0.0000E+00 -9.8067E+00
| 4 |LC3 Load Case 3 No Yes Line-Load 0.0000E+00 0.0000E+00 -9.8067E+00

5 |LC4 Load Case 4 Mo Yes Line-Load 0.0000E+00 0.0000E+00 -9.8067E+00 -

W 4 » W{ Supports / Equipment Y LoadCase ¢ LC1_Sum /LC2 Sum 4 LC2 Equi / LC2 Equip £ L3 sum /L] «| _blj_l

Rear A

B vicroson bceGenesmt ol

Ele Edit View Insert Format Tools Data Window Help
DeEan A%y $BR-<T v o @& -2 % @ oo ~3

Typeaquestionforhelp =/ & X

Arial ~10 r[B]r ul|= B9 %, @ DA
i3 %% AT | 2 W 63| Yenreply with Changes... End Review..,
A1 - A Type
A [ B [ [ [ D [ E [ F [ G [ H [ [ 4 L [ =

1 |Type |X-For [N] Y¥-For[N] Z-For [N] X-Mom [N*mY-Mom [N*m; Z-Mom [N*m Count
| 2 Explicit-Point ]
| 3 Explicit-Line ]
| 4 |Explicit-Surface ]
| 5 Explicit-Temperature a
| & Explicit-Displacement a
| 7 |Explicit-Actual ]
| & Equipment-Actual a
| 9 |Total-Actual 0
| 10 |Equipment-Calculated 0

11 |Structure-Calculated  0.0000E+00 0.0000E+00 | -6.5384E+03 7.1901E+04 -9 3402E+04  0.0000E+00 51
4 4 » M|{Supports { Equpment f LoadCase yLC1_Sum / [C2 Sum f LCZ Equi £ LCZ Equip £ Lca sum £ L] «]

Ready
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3.11.6.2 Rotation field

This is specified on the "Rotation Field" tab. A rotation field is transferred to the FEM model as applied
nodal accellerations (BNACCLO). The sign of the applied accelerations is such that the resulting loads

correspond to inertia forces.

The angular acceleration is a forced rotation and not a rotational acceleration field. This means that the
inertia forces due to the angular acceleration have the opposite direction of the direction of rotation. This
may be compared with giving the support points in a model upwards acceleration instead of introducing an
acceleration field acting downwards. In both cases the inertia forces will act downwards. This is illustrated

in the following example:

Consider a rotating carousel with a passenger, where the carousel's rotational velocity is increasing:

The rotation field describes the rotation of the carousel ("the structure™). The carousel feels the inertia force
from the passenger, i.e. the applied inertia accelerations are in the opposite direction of the rotational field
acceleration. Also, the field rotation velocity is applied as nodal centripetal acceleration, i.e. it is directed

away from the rotation centre.

Notice also that the option "Include self-weight in structural analysis" in the "General" tab has no effect for

rotation fields.

M | oad Case Properties: L oadcasel
Generall Equipmenll Loads Faotation Field |

v Appl tation field in this load .
IV &pply & rotation field in this lnadcase Rotation

Axis
Pairt on iotation axis [P1]:
IPoint[1 0m0m,0m
Fiotation axiz vectar: f
[vectar3dilm0mS m) f

M

!
angle

& Ciroular [rotational] motion " Hamaonic [wave induced) motion

Angular motion amplitude:

I [dea]

Angular motion period:

Angular velocity [radians/time-unit]:
[ e
Angular acceleration [radians/time-unit”2]:

058 [rad/s™2] | [5]
Fhaze angle [0 deg = at max amplitude]
Odeg [dea]

QK I Cancel | Apply

A rotational field is applied by specifying by a rotation
axis vector.

The rotational field is an acceleration field composed of
centripetal acceleration due to angular velocity and
tangential acceleration due to angular acceleration about
the axis vector.

The direction of rotation is according to the right hand
rule with respect to the direction of the rotation axis
vector.

To verify and change you can use the loadcase property
sheet.

When performing the analysis there are two alternatives:

e The resulting inertia loads are computed by the analysis program Sestra based on the node
accelerations calculated by GeniE when generating the finite element model.

e GeniE will compute the equipment loads based on an equivalent acceleration in the equipment’s
centre of gravity and using the same assumptions as for constant acceleration when calculating the
forces. When using this alternative, you must remember to specify the constant acceleration field to
(0,0,0) if you want to consider the effect from the rotational field only.
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The pictures below illustrate the differences between these options.

= Load Case Properties: Loadeasel x| 11

Eenera\l Equ\pmanll Loads Fiotation Field I General IEquiDmentl Lnadsl Cumbmatinnl Fiotation Fie\dl

—Enviranment

¥ Apply & rotation field in this loadcase

R'lJAt:.tiDn Acceleratian field IVEU‘U’w(D mis"2.0 mfs"2.0 mfs"2)
15
Point on rotation axis [P1):
IPuinl[D m,5 m.0 m) ' . i Structural Analysis Load and Mass managemen
angle
Riotation axis vector: f 9 Delete Explicit Loads | (Fe-) Generate Eguipment Loads |

IVectand[D w0 .1 m) !
" Represent Equipment as loads

P (@ Represent Equipment as loadcase-independent mass: Eccentric-hass ~

Beams-4nd-Mass
Eccentrictass

[ Include structure selfweight in structural analysis

% Ciroular [rotational] motion " Hamanic [wave induced] motion

Angular velocity [radiansdtime-unit): Ay e el —auasz;r]Equipmems 50000 Explicit Load [N]
IW [rad/s] I [deq] oG [m]g (-25.5.0) nnFIIDadS
Angular acceleration (radianstime-unit"2): Angular motion period: Applied Load [M] Fx=-1.28e+007, Fy=0, Fz=0 Total Load [N]
0 radis 2 [radfs™2] I [5] Calculated Load [N]: Fx=0, Fy=0, Fz=0 Fx=-1 2524007, Fy=0, F2=0
Phaze angle (0 deg = at max amplitude] @ Display in Input Units

II] deg [deq] FEM Loadcase number: 1 ¢ Display in Database Units

0K | Caneel | Apy | ok | camce | Ay |

The above example will transfer the accelerations to the interface file so that the resulting inertia loads are
calculated by Sestra (and results brought back to GeniE for evaluations). Note that when combining two or
more loadcases containing Rotational Field, the smart load combination must be used, see Chapter 3.13.2 for
more details.

x| x|

Genelall Equipmeﬂll Loads  Fiotation Field I General | Equinrment | Loads | Combination | Rotation Fisld |

—Environment

¥ &pply a iotation field in this loadcase R . = = =
otation Accelaration field IVector3d(U mfs”2.0 mis 2.0 mfs"2)

Axis

Paint on rotation asis (P1):

i Structural Analysis Load and Mass managemen

IPUint[D w5 m,0 m] anal
angle
Ratation axis vector ; g Delete Explicit Loads | (Re-) Generate Equipment Loacls |
Vector3did m.0m.1 f
I eotor3d0 mOm.1 m) (® Represent Equipment as loads
P1 " Represent Equipment as loadcase-independent mass: Footprinttdass 4
% Circular (rotational) motion  Hamaric (wave induced) motion W Ut i efsarsng i i el eyt
Angular velocity [radianstime-unit]: Angular motion ampltuds S G e i
li [dec] Mass [Ka] 50000 Explicit Load [N]:
[1Drsrs et <z COG [rm: 2550) na oads
Angular acceleration (radians/time-unit”2): Angular motion period Applied Load [N Fx=-1.26+007, Fy=0, Fz=0
ai [ ) q p pplied Load [N] i (S Iy 72 Total Load [M]
0 radis™2 [rad?s™2] [5] Calculated Load [M] Fx=0, Fy=0. Fz=0 Fiemr1 2554007, Fy=0), F=0

Fhase angle [0 deq = at max amplitude] @ Display in Input Urits
ID deg [deal FEM Loadease number: |1 ¢ Display in Datahase Units

QK I Cancel | Apply | OK | Cancel | Apply |

Similarly, the example above will give equipment loads in GeniE and structural analysis is carried out using
line loads in stead of accelerations and mass. You may verify the loads by looking at the loadcase property
sheet or from the saved report.

Note that the angular velocity and acceleration are given in radians.
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3.11.6.3 Harmonic motion

You may also calculate the maximum angular accelerations as @ = ((27/T)?) x ©, and maximum angular
velocity as ®,, = 2n/T) x O.

The input parameters are:
e T isthe period in seconds

e @ is the maximum roll (or pitch) angle in degrees

The variation of direction of the gravity vector is also accounted for, and will be:
Gy= - G x sin(®) and G,= -G x cos(®) for pure roll motion
Gy= G x sin(®) and G,= -G x cos(®) for pure pitch motion
where
e G isthe acceleration of gravity.

e O is the maximum roll (or pitch) angle in degrees

M | oad Case Properties: L oadcasel x|
EEE] [ETSve (e The computations yield for a specific rotation point and a
¥ Apply arotation fied in this loadcase Rotation rotation axis vector. For a floating vessel the axis vector
Painton rottion axs (P1): fods (1,0,0) is normally the vessel’s longitudinal direction
[Font0 m5m 0 mi 'angle (along the x-axis). The angular motion is then a roll
Faotation axis vector: f .
IVector3d[D m.0m1 m ! motion.
Pl Similarly, using a vector (0,1,0) normally describes a pitch
£~ Circular [rotational] motian & Harmonic [wave induced] motion motlon

Angular velocity [radianz.time-unit): Angular motion ampitude

S fadss] = [deg] The example to the left shows the computed values for
Angular acceleration [radians time-unit 2] Angular motion period: angular Velocity and acceleratlon When the mOtIOﬂ
s [ H amplitude is 12 degrees and the corresponding period is 14

Phase angle [0 deg = at max amplitude) SeCOI’]dS
o [dec] '

The phase angle is used to compute max values for the
ok | cees | 4w | | angular velocity and acceleration. At phase angle 0

degrees the angular velocity is 0 and angular acceleration
M | oad Case Properties: Loadcasel x| has its maximum value

Ganerall Equ\pmentl Loads  Rotation Field I

When the phase angle is 90 degrees the angular velocity

v Appl tation figld in this load .
[V Apply a rotation field in this loadzase Notation

oot on o s 1) Aoxis has it’s maximum value and angular acceleration is 0.
i |IF't°_i““U menn ‘angle At phase angle 180 degrees the values are the same as for
Otallon axis vectorn: ) . . .
[Vectocd0n a1 m ! 0 degrees, but with opposite sign for the angular
A1 acceleration.
£~ Circular [ratational] mation & Hamonic [wave induced) mation

Angular velocity [radianztime-unit): Angular metion ampliude:

009339623239 radds [radés] 12 deg [deg]

Angular acceleration [radiansdtime-unit™2): Angular motion period:
[2reanzemaienie adis2 [radis™2) s sl

Phase angle [0 deg = at max amplitude]

0 [deg]
ok I Cancel | Apply |
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3.12 Making a Finite Element Model

Three types of finite element models may be created in GeniE — either for use in a structural analysis, as a
mass model for dynamic analysis (including hydrodynamic analysis followed by a structural analysis), or for
the purpose of defining a mass model intended for a hydrodynamic analysis only.

This Section focuses on how to create a finite element model and the three possible representations. Also is
described how to apply boundary conditions and how to adjust the finite element mesh.

GeniE comes with built-in knowledge for doing transparent meshing, in other words GeniE is capable of
making a satisfactory mesh for most of the structures you can model with GeniE. It is, however, important
that you can control how the mesh is generated either by using the mesh settings under Edit|Rules|Meshing
(the settings here are all global to the model) or by manually control the mesh in local areas.

3.12.1 Boundary conditions

Boundary conditions may be inserted at support points or along an edge (along a beam, along a plate, inside
a plate). The boundary condition may be free, fixed (default), supernode, prescribed displacement or a
spring (spring between structure and ground).

To illustrate the various boundary conditions and how
4 ' they are applied, a common model (at left) will be used. It
# -l et has one hole and a cut out along one of the plate edges.
There is one model curve (highlighted in red).

To insert a boundary condition, the command Insert|Support may be used.

Beam
Elate

By using the support dialog option, you specify the
boundary conditions before they are applied. Otherwise,

Joint
= A support Point

s o #% SUppart Curve the default settings are used (fixed in all dof) and you
Beature Edge .. need to change afterwards.
Guiding Gaometry Y
Profie ...
Equipment Y
Explicit Load 4
Load Caze ...
Load Combination ...
45 . o
7’1 — In this case a support point is inserted at the top left corner
R e e s e - - -
- (all translation dof fixed and all rotational dof free).
— x When applied the support point looks like a pyramid to reflect
Neme [fp7 Cancl that it is free to rotate.
Pasition = |Point0 m.10 m,0 m) Apply
i~ Boundary conditio
[ Letxchangeyandz Spring i
Fixed Free Pregcribed Super Spring diliinzes
< 0 MNim [Nm]
9 I [P ey
: | W[Nm]
[¥ Letrcchange nyand rz Spring . )
fosd Fes Presabed S Sprng lﬁw ] The boundary conditions are changed by selecting the support
) ; g point, RMB and Properties.
@ | [ ey
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When using the command Insert|Support|Support Point (or
from the toolbar) snap to point is being used and default
boundary conditions are applied.

The support point generated will be fixed in all 6 dof and it
is visualised as a solid cube. Changes to the support point
will also be reflected in the visualisation, e.g. free to move
in one direction.

To insert boundary conditions along an edge the command
Insert|Support|Support Curve (or from the toolbar) can be
used. The command will prompt you for at least 3 snap
points, in this case the first is at the left, second in middle,
third and fourth at the right side (the fourth to complete the
input). To change from default setting (fixed in all dof),
select, RMB and Properties.

Alternatively, to insert support curves along a curved edge
you may do this form selecting an already define model
curve, RMB and Create Support Curve. Again default
e settings are applied

g - g S which can be changed. &
Rename.

Properties.

Labels

Note that when creating a finite element mesh, all relevant nodes will automatically receive boundary
conditions. Typically, one finite element node for support points, and several nodes along a support curve.

Boundary conditions automatically created in the finite
element model based on the support points or curves.

The boundary condition symbol changes depending on

which dof is fixed, free, spring or supernode. A supernode
is shown as a ball. Changing all dof to supernode along the
inner hole leads to:
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The example below shows a support point is inserted at one of the plate corners with a spring in global x and
y directions. Graphical views of the support concept and corresponding finite element are shown.

Support

MName : Sp3
Fosition Foint(10 m,0 m,0 m)

@ Boundary Condition (" Boundary Stitiness hdatrix

— Boundary conditions

[~ Letxchangeyand z Spring
Fixed Free Prascribed Super Spring stiffness

" J 100 MN{m [N/m]
y J 100 N{m [MN/m]
z |} UH@ [M4¢m]

[v Letr<change ry and rz Spring
Fixed Free Frescribed Super Spring stiffness

IEI I*m [I#mm]
ID I [I#rm]
ID I [M#rm]

54

i

™/ T [/

rz

x|
Cancel |
_ ey |

Apply

You may also apply a local coordinate system to the boundary conditions. Select a support point and force
the context sensitive menu by RMB. When choosing Properties you have access to the Tab Local System,

see below.

Il Properties

Object F’rupelliesl Support  Local System I

Local system interpretation
© Guide local spstem; @2
) Surface nomal 92

= Explicit local system ﬁ
£ Relative to plate. G

Explicit local system

m The local systern you specify is applied
directly to the concept {if applicable)

(el m Applicable for Support Points, Support Curves

@y ais |3E| and Placed Equipments

2z

—Rotate local coordinate spst

— Specify lozal coordinate system

~ Local % vectar IVEctUrSdH m,0m,0 m]

~ Localr vector IVectorE)d[D 1,0 m)

~ Local 2 vectar IVectorEd[D 0,1 m)

= Local System ILocaISystem[\f’ectorEd[‘I i, 0 m), Yectordd]

ok I Cancel

Apply

The support point is rotated 30 degrees
around local y-axis, see figure below.

£
Y
X

Please note that when rotating you do it
relative to the local coordinate system of the
support point. The picture below shows an
additional rotation 45 degrees around local

Z-axis.
z
Y
X
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It is also possible to insert a 6x6 matrix where it is sufficient to specify the upper triangle of the matrix,
since symmetry is enforced. This boundary condition is also referred to as Spring to Ground. A graphical

view of the actual spring is shown.

Support il
Mame : SipBxh Cancel |
Fosition:  |Point5 m.-3 m.0 m) Apply |

¢~ Boundary Condition (& Boundary Stiffness Matrix

— Stifthess Matrix

1 2 3 4 5 B Boundary Type

1 10 Mim 0 Mim 0 Mim 200 M oM 0N Spring

2 0 Mim 100 Mmoo |0 Wim oM 0~ 0N Spring

3 0 M/m 0 M/m 100 MmO N 0 0n Spring

4 200 N 0 K OM 1000 W'm |0 N"m 0 N Spring

g 0~ 0 K OM 0 N*m 1000 M*m |0 N*m Spring

B 0 M 0 K OM 0 N*m 0 M 1000 M*m | Spring -
Fixed
Free
Prescribed

Suier

You may also associate a local coordinate system for a 6x6 matrix in the same way as for a regular support
point.

Boundary conditions may also be documented on the saved report.

E3 Microsoft Excel - Genie.xmi

I [=1 S
Flle Edit Vview Insert Format Tools Data Window Help Type aquestionforhelp = - & X
Dot ERY FBER-< | v-o- @ =5 34 100% -3
Arial -0 -[Blru E=E=EF %, G8|EE LA
3 %3 %A 2 T %A | ¥ ¥ 62 | YPReply with Changes... End Review... _
A1 - A Mame
A B C D E F G H I J K L | M [ N T
1 |Name
| 2 |5p3 10.000 0.000 0.000 Diagonal Spring  Spring | Fixed Fixed Fixed Fixed
| 3 | Diagonal 100 N/m 100 MN/m
| 4 |Spbx6 -5.000 -3.000 0.000 Matrisx Spring  Spring | Spring  |Spring Spring Spring
| 5 | *-Tra 10 N/m 200N
| 6 Y-Tra 100 Nfm
|7 Z-Tra 100 MNm
| & H-Rot 200 N 1000 N*m
=N Y-Rot 1000 N¥m
| 10 Z-Rot 1000 N'm
|<1 11 » w|{ Beam3eg / Flates / PlateLoc / PlateMass / Sections / Thickniess / Materials ' Supports ;/ Setiass /|4 | | L”J
Ready UM /A

The final boundary condition — prescribed displacement - has been described in the previous Chapter about

Loads.
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3.12.2 Create and control a mesh

The meshing may be done automatically using either default settings or settings specified by you. There are
global settings you may alter to improve the settings (use the Edit|Rules|Meshing) or you can use local
settings on how to improved the quality in certain areas of the model.

This Chapter will show how to create a finite element mesh and how each control (or mesh rule) influence
the mesh.

The same model is used to see the effect of the
various changes in settings.

It consists of beams, plates, and a cut-out along
the bottom plate edge.

There are many ways of creating the finite element mesh and how to visualise it. The following Sections
give various ways of making alternative mesh. The finite element technology is used by Sestra when
computing the displacements and forces, hence the quality of the finite element mesh is of crucial
importance when performing the analysis.

3.12.21 Create a default finite element mesh.

an 41 4an 54 53 63

To create a finite element mesh you can use the command

e e e #= T Tools|Analysis|Create Mesh.

29 L 152 To view the mesh details you must switch view in the
combo box to e.g. Mesh All or Mesh Transparent unless
you have specified a personal view where you can see the

PS 3 g3 @ 9 45 14 15 b8 21 b6 mesh detalls
The mesh to the left has been generated without adjusting
= 1 any mesh parameters.
57
19 * P The picture also shows the node symbols and the element
\ numbers. You may increase the width of the lines from
56 g View|Options|General and adjust the Line Width.

18 B4
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3.12.2.2 Adjust global mesh density

|
L]

— | -t
L—"]
[

[ /]
(]

3.12.2.3

Adjust local mesh density

AERRARELNN
AERNRAINY
ARRRRNIAN

3.12.2.4

A
RARDERRESE
O

In this case the default global mesh density has been
specified to 0.5 meters.

This is done by defining a mesh property from
EditProperties|Mesh density. A property MDO5 has been
created with maximum element length 0.5 meters. This has
been set to be the global default.

As can be seen, the mesh is much more dense than the
example above.

In this case local mesh density MD025 (max element length
0.25 m) has been applied to the selected plates as shown
below. Note that the same settings apply to the beams that
intersect the plates (i.e. not necessary to select all). The
mesh is refined around the cut out and a transition zone
towards the coarser mesh
is automatically set up.

Adjust mesh with feature edges

Two feature edges are inserted to improve the mesh close to
the cut out. They are inserted from the menu Insert|Feature
Edge.

Create Feature Edge x|
Name: [FEdu=_2 ok |
End 1 |POIFEmM37EmOm) Cancel

Apply
End?: |Point(5.883883476 m.0.8838834765

The picture to the right shows
two feature edges inserted and
the effect these have on the

finite element mesh is shown to :
the left. 1/
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To verify, change or delete the feature edges you may select them from the
browser or by graphic selection.

Copy

Delete
Rename. .,

EXEE) Hare Description
{1 Analysis @ FEdge2 nla
{1 Enwiranment Y
{7 Equipment Copy ..
(] Properties Delete...
-] Structure Rename. ..
© 4 Features -
g Foint: Masses o
3 Supports Labels ,
{17 utilities -

Before you can select them graphically make sure that the right options in the View|Option|Settings are
ticked off. Alternatively, you may use the tool button for feature edge selection. See examples below.

x
General Setings | Mouse | Model | Annatation / Disgrams | |
£ @ Model | [ Property [ Value | Defined where L
+-&a @ Envionment 3 Color R:192G:192B:128  Feature edges R R h ||/[§|'|n|m|“[k|#h h}|ﬂ}|ﬂ§|ﬂ§|
@ FEM
F Guiding geometry Color
Hyd o

9 [y & vishle

@ Loads and Equipm
&5 Stucture
@ # Beam
@ Color code leg
Py Feature edaes

- Utiity
- Utility, Selection
LT Mierkinn Seb 8etive i
4] | _»I_I < B0}
D efault display ~| Saveds Delete I Restore defalts

ok | Conced | apow |

A feature edge will define a topology line (or curve) on a plate between two points. This means that the
feature edge belongs to a plate and it is not possible to insert a feature edge when there are no plates.
Furthermore, when deleting a plate including a feature edge the feature edge will also be deleted.

When deleting the plate, the feature edge Fedge3 is
automatically deleted,

Centre of Gravity ...

Copy ...
Maove ...

Flip Marmal
Split
Rename. ..
Properties. ..

Labels 3

Named set...
Yiew options...,
Yisible model
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Check quality of mesh vs. Jacobi Matrix test

A Jacobi matrix test has been performed specifying to fail if

the relative Jacobi matrix is larger than 2.0. As can be seen
there are four plates where the mesh failed (GeniE will tell

which plates that fail).

piaiog xl

MexdMin Ancle_Jecobi | Exminste adae | Chord Heiatt|

Fislative Jacobi (Jrel)

Definitions
A A AR
A Ry

[+ Foil meshingit Jral 2 2

. 4
L i [~ Spitelementintwait et 3 [F

Examples

Tyl §

[~ Fail meshing i Jmn ¢

Sdded

e
et Jet ’V"—&lslsmmmanmm « [z

nnnnnn

Cose Apply

Improve quality of mesh vs. Jacobi Matrix test

In this case it has been specified to insert triangular elements

(split elements in two) when the relative Jacobi matrix is

larger than 1.1. x|
MedMin Anale _Jacobi | Eiminete sdaa | Chord Haiaht ]
Definitions Bulstve Jscobi (o)
© A meghoong 3
1 AR I Folmeshagd el 2 i
®< L e [ Spitelementintwait el 2 [11
@ Examples Minimur Jacob (Jmn)
L
A [ Fail meshing d Jman < d
e R
et 3m40 I spielementinwoitmn < [T
=1 B
TiTE e -am
ey
S |

The results from a Jacobi determinant check is possible to visualise for 1% order quadrilateral elements. This

example also shows how the shrunken mesh factor works.

M View Options x|

General | Setiings | Mouse | Madel Annotation  Diagrams |

[~ Lakel

[~ Equipment local axis
[~ Node numbers

[~ Elementnumbers
[~ Eccenticity vectors
[~ Node Symbals

[ Beam local axis

[~ Shrunken Mesh Factor

0o

[¥ Smanlabel position

05 1.0

Annotation options >>

i~ Load/moment diagrams

Maximum height (world coordinates)

T

Cancel Apply

3 3
]
1.33353
1.26
1.2
15

125 1.33333

Delete 12
Rerame...

Fropertes. .. 133333 125

12
1.25 9!
1.33333

Element numbers
Mode numbers
Mode symbols
Relative Jacobi k

Labels

Mamed set...
View opfions...
Visible model

3.001 3
1.5
1.33333
1.25
1.2
15 1.2
133313 1.26
1.25 1.33333
1.2 15
1.2
1.25
1.33333
m "
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3.12.2.7 Check quality of mesh vs finite element angles
Two parts of the model was not possible to mesh because
T 1] the element angles were above the failing angle. In this case
GeniE is instructed to fail meshing if angles are exceeding
T 150 degrees. x
MesMin Angle | dncobi | Eliminate adaa | Chord Heioht|
E [ Failmesting f a2 [ [deq)
[~ Sphtelementintwoif o2 ’W[dsu]
Fall mashing | g ’Fldsu]
7 @ Il:spu\nmmmml g [F0 g
oon |
3.12.2.8 Improve quality of mesh vs finite element angles
In this case the program is instructed to split elements in
- two if the mesh angle of the automatic created mesh is
above 150 i
degrees Mw::l:::\':mml i | chord Heiant|
{E T I
{@ [~ Failmeshingil  g< ,r[ﬂsul
[ Splt elermentintwo it B W[ﬂld
ol Apply
3.12.2.9 Adjust mesh along the curved edge

[ TTT7

The option of controlling the relative chord height of mesh
along a curved edge has been used. The relative chord height
has been set to 1.1 and a dense mesh is established along the

MezdMin Anale | Jncobi| Eliminete sdas_Chord Height |

Morcrs  Biol ki 85
[»—-B chord length (Lehord) or Hichare/Lchard
Urers

[+ Incrense mesh density when ralatve chord height > oot

s | ]
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3.12.2.10 Controlling the mesh close to the cut out

This example shows how to create a mesh that is perpendicular to the curved edge of the cut out. The
procedure is to create a profile that is larger than the original cut out and to do a cut operation to insert a
new curved feature edge.

The pictures below explain how this can be achieved.

Make a cut with a profile larger than Inserting two feature edges in addition
the cut out to the feature edges inserted at the new
curved cut lines

! 3
The finite element mesh using 1% order The finite element mesh using 2nd" order
elements perpendicular to the curvature elements perpendicular to the curvature

The feature Tools|Structure|Geometry|Simplify Topology should be used when you have done changes to
the model that influences the topology. This feature is described under Rules setting and works only for
planar plates and beams.
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3.12.2.11 Controlling the mesh along straight lines

Create,/Ediit Mesh property x|l Using this feature it is possible to control

Mesh Density Number of elements | number of elements (with equal length) along a
straight line. These settings may be applied to
beams and feature edges.

v Allaw edit

Existing NumberOfElements

In this example the highlighted beams have
been assigned 8 equal elements.

Murnber of Elements IB

[0],4 I Cancel Apphy

- -
i o s
T 1 7T

Number of elements along Number of elements along
each segment set to 2 each segment set to 7

3.12.2.12 Specify type of elements to be used in FE mesh
x|

General | MaxiMin Anglel Jacobil Eliminate edgel Chaord Heightl

Per default GeniE will create quadrilateral and

- General FEM option triangular finite elements. You may override
B this setting by using the Edit|Rule|Mesh
Superelement type: I‘I Settlﬂgs.

— Model topology

[~ Always simplify topology before meshing

— Element type preferences

™ Prefer rectangular mesh
V' Allaw triangular elements

[+ Prefer point mazs as hode mass

r— Other preference:
™ Include unused properties
vV Automatic load combination FEM nurmbering
™ Round off Mesh Density

Ok Cancel | Apply I
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The example below shows the difference in using this rule.

g1] 1091 T98T97 29
ag| 80 " 6. | 22 256 ogp
a8
L s | —T"79 08 19D P
L1 78 109 19 22f |
ar 3 ] 27 2501
a6 2| R 2 256
8| 9| 22| 23 100 188 ;np |
al_—1",,| 10p 189 7E—. | 249
70 2i
a2 0248
3 i
o 85 s g5 18p 8% 212/E'3
61 7| 20 21 5o e = 23
29 63 | 4 | 21p 23F
55\? 92 18 205 |
[ 5 93| 18Q 200+ |
4| 5| 18 19 26 4 15— 23p 23p
54 gl 7614 207 203

14

13

16

14

22

20

30

28

44

42

52

50

18

16

26

40

38

48

46

AW T T T

M |

S N N N |

1 1 7

| I A T

N

1 vl

29 August 2011

No triangular elements may be used.
There are no specifications of mesh
density.

The finite element mesh consists of
quadrilateral elements only.

Default mesh rule to allow for triangular
elements has been used. There are no
specifications of mesh density.

Preferred rectangular mesh and no
triangular elements. There are no
specifications of mesh density
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When you have specified settings for mesh densities, GeniE will ensure that the maximum mesh densities
are according to or smaller than the settings. In some cases this may lead to a more dense mesh than you
desire. In such cases you can instruct GeniE to work with approximate mesh density settings, i.e. open up for
finite elements having a slightly larger size than the maximum size specified by you. You do this from

Edit|Rules|Mesh settings using the Round off Mesh
Density.

=)
|
-

NN V4

WA

<
WA R
/A —
NN Y,

L NN
I VA RNA)

gl
NN eflia

x|

Gieneral | Max/Min Angle | Jacobi | Elininate edge | Chord Height |

- General FEM options

™ Use second order elemerts

Superelement tppe: |1

[Mmal topelogy

™ Absrays simplifty topolagy bsfors meshing

I Preter rectangular mesh
¥ Allow triangular elements

i~ Element type preferences————————————————

[V Prefer peint mass 45 node mass

i~ Other preferen

I~ Include unust

[V Automatic lo

[¥ Round off Mesh Density
M

roperties

omhination FEM numbering

&1

Ok Cancel | Apply I

A maximum mesh density of 2.0 m has been
specified. No finite elements are larger than this
size since the Round off Mesh Density is not

activated.

A maximum mesh density of 2.0 m has been
specified. There are elements larger than size 2.0
(but close to) since the Round off Mesh Density is

activated.

The mesh changes and is in this case a more

symmetric mesh.
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3.12.2.14

When specifying various types of mesh settings (global from Edit|Rules|Meshing or local by applying
properties to individual objects), GeniE uses the following priorities when creating the finite element mesh.

1.

Setting mesh priorities

Number of elements along a line ( beam or feature edge)
2. Mesh density applied to a line (beam or feature edge) and a plate

3. Global settings specified in the mesh rules

4. If there are no settings, the settings specified along edge are inherited

Note also that the create mesh operation is not logged on the journal file. You can, however, add this
command manually to the journal file (or run it from the CLI window) using the following command
CreateMesh();. This means you can re-run your model including meshing of the model.

The mesh settings are logged on the journal file.

3.12.2.15

You may find more details about a finite element mesh in a saved report under the Tab Nodes and Elements,
remember to tick off for these details when creating the report.

Tabular verification of the mesh

Microsoft Excel - Genie.xml - 0] x|
|3|_1 Bile Edit “iew Insert Format Tools Data Window Help  adobe POF Type a question for help *r_ @ X
H S A= - wox% - @il ~w0 ~[B]zr U ES=EH My > W% S-S A
R B & g Reply with Changes... End Review... H

A5 - e Concept
A | B | C | o] | E | F | G | H | I | J [ K |3

51 [Concept  IElement Type Node1 Nodez Node3 Noded Noded Node6 Node7 Noded

| 52 |PI3 50 Shell_4n a4 B4 B5 55

| 53 [PI3 51 Shell _3n B3 56 53

| 54 |PI3 52 Shell_3n 5] 57 55 O

| 55 [PI3 53 Shell_3n B3 58 56

| 56 | P13 54| Shell _3n 53] 59 a7

| 57 |PI3 55 Shell_4n 58 53 66 B0

| 56 |PI3 56| Shell_4n 59 65 &7 51

| 58 [Brm38 57 Beam_2n 3 1

| 60 [Bm27 55 Beam_2n 3 5

| 61 [Bm27 58 Beam_2n a 7

| 62 [Brm37 60 Beam_2n 1 g

| 63 [Bm39 61 Beam_2n 1 2
G4 |Bm30 G2 Bearn_2n 3 2 -
i« » »|/ MeshMap % Elements ;/ Nodes / LoadCase / LC1_Sum #LC1 Equi / LC1 ResCon |« | |

=l B Microsoft Excel - Genie.xml o =lp
&) Eile Edit Wiew Insert Format Tools Data Window Help  Adobe POF Type a question far help - _ &8 X
H S Q| = - | ww - BArial v 10 vIu E==4 % » 58 EE ;;v&vﬁvﬂ
i I I P T & Hy g2 Reply with Changes... End Review... H
Al - & Mode
& B = D|E|F|G|H|I|J|K|L|M3
1 |Node X [m] ¥ [m] £ [m]
| 2 | 1 5. -3. 0.000 J
| 3 | 2 -2.500 0.000 0.000
EN 3 -5.000 0.000 0.000
| 5 | 4 -2.500 5.000 0.000
| B | g -5.000 5.000 0.000
| 7| G -2.500 10.000 0.000
=N 7 -5.000 10.000 0.000
EN g -2.500 -3.000 0.000
| 10| 9 0.000 -3.000 0.000
11 10 0.000 0.000 0.000
|12 | Il 0.000 5.000 0.000
113 12 0.000 10.000 0.000
1 13 2.500 0.000 0.000 -
M 4 » w|{ MeshMap £ Elements % Nodes ¢/ LoadCase / LC1_Sum £ LC1_Equi / LC1_ResCon | 4| | jJJ
Select destination and press EMTER o choose Paste UM L
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There is also a table showing the relation between concepts and finite elements, i.e. which finite elements

belonging to a concept (beam or plate).

E3 Microsoft Excel - Genie.xml - O] x|
@_] Eile Edit “iew Insert Format Tools Data Window Help  Adobe PDF Type a question for help *y_ &8 X
‘HZ Y- = - w00% vEEArial 10 ~[Bl]zuSEE=5 My > BB EE DDA
i P © WS S| @ B A | PYReply with Changes... End Review... !
Al - £ Mame
A [ B | ¢ | D0 [ E [ F [ o6 [ H [ 1 [ J [ K |7
1 |Hame INumEle Elem1 Elem2 Elem3 Elemd Elema Elemb Elem7 Elem8 Node1
| 2 [Bmi 1 79 J
| 3 [Bmi10 53 a9 111 135 1581 175 197
| 4 [Brl1 1 195
| 5 |[Bm12 2 123 163
EREE 1 150
| 7 [Bm14 1 134
RS 1 110
EREEE 1 174
|10 [Brn17 2 74 76
| 11 |[Br18 4 92 o4 a5 L]
|12 [Bm2 2 113 153
| 13 [Bm20 2 B4 106
14 |Emz1 4 115 117 119 121 -
M« » w[yMeshMap ;/ Elements / MNodes / LoadCase / LC1 Sum £ LC1 Equi { LCL ResCon /| «| |
Select destination and press EMTER or choose Paste UM S
3.12.2.16 Graphic verification of the finite element loads
You can graphically verify the finite element loads by using the feature x|
for such from View|Options|Annotation/Diagrams. e e I ) B )
et ¥ Smart label position
I Beam local s [¥ Driented Labels
[ Equipment local asis
[~ Mode numbers
T — [ urken Hesh Festo=—"/
[~ Eccenticitywectors || . .. .
The picture below to the left shows the applied line loads while the finite Foesmee | —
element loads are shown on the figure down to the right. 3
. . Annotation options >>
As can be seen, the values are in accordance with each other; hence all Ld,d
loads are safely transferred from the concept model to the finite element Masia e [ coantes
model. ’
oK Concel | [ Appy |
85 kN/m g5 kNfm
sshn/m 88 kN/m
o ol 85 kNfm
fm 85 kN/m

_ailLoad Intensities: Linear Load
1: (0, 0, -85) [kh/m]
w2 (0, 0, -85 [kN/m]
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3.12.3 Element types

GeniE can create both 1% and 2™ order elements when creating a finite element model. You choose which
element formulation to use either from the rules setting for mesh generation Edit|Rules|Meshing.

xI| 'When you have specified 2™ order elements in the
General | Max/MinAng\el Jacubil Eliminate edge' Chord Haighll rules Settingsy thlS Wi” ShOW on thls Sheet You
 General FEM options may overrule the settings by deselecting in this
¥ Use second order elemants Sheet
Su%&lemenl type: I1
i~ Model tapalogy
B P lege sy v i Please note that element types FQAS and FTAS
- Element tp prsferences are specified from the command line interface.
E:E:'JZ?;SET'ZL resh Please see chapter 5.3.2 for references.
¥ Prefer point mazs as node mass
r— Other preference:
I Include urused properties
V' Autamatic lnad combination FEM numbering
™ Round off Mesh Density

Ok Cancel | Apply I

The following finite element mesh types are generated and exported to the FEM file. More details about
each element may be found in Sestra User Manual.

Name Type Order Comments

2-node beam element BEAS 1%

3-node beam element BTSS 2" Cannot be used in framecode checking

Quadrilateral flat thin shell element FTRS 1%

Triangular flat thin shell element FQUS 1% Inserted when adjusting mesh rules to split
elements

Quadrilateral sub parametric curved SCQS 2"

thick shell element

Triangular sub parametric curved thick | SCTS 2" Inserted when adjusting mesh rules to split

shell element elements

Quadrilateral flat thin shell with FQAS 1% Includes the rotational dof around the axis

drilling dof perpendicular to the membrane in the
membrane formulation

Triangular flat thin shell with drilling FTAS 1 -0-

dof

Non-structural 2 node beam element BEAS 1 Special variant of BEAS with no
contribution of the structural stiffness

Truss element TESS 1% Element type with no bending stiffness

Spring to ground GSPR 1% & 2™ | Includes the 6x6 matrix

Shim element GLSH 1" & 2nd | Special variant of the 2 node spring element

with equal stiffness in two translation
directions. No stiffness in other directions.

One node mass element GMAS 1" & 2nd | May be eccentric if connected to a finite
element node with 6 dof.

Within the same model it is not possible to have both 1% and 2™ order element types.
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3.12.4 Controlling the FEM Loadcase numbers

Chapter 3.8.5 explains how to control the loadcase names as well as the loadcase numbers to appear on the
finite element model. When performing an integrated analysis completely from the GeniE domain, the
sequence of FEM Loadcase numbers do not play an important role since you refer to the loadcase names
when investigating the results. The exception is when you introduce large holes in the loadcase numbering;
this will increase the physical size of the result data file.

However, when making a superelement model or using other postprocessors you need to be more in control
of the FEM loadcase numbers. You document the FEM loadcase numbers from the browser or the printout.
The examples below show both options; the first picture shows that the FEM Loadcase numbers have been
sorted in integer order.

= -
EID ur ame |Descriptinn | FEM Lnadcasel FEM LC Rule The FEM Loadcase number IS Changed from
B Analyss Ll Load Case L Manua the loadcase property sheet (select the
{0 Activities Rabr L2 Load Case 2 Manual .
_ Da Load Cases LGS Load Case 3 Manud loadcase in the browser, RMB and choose
Environment L4 Load Case 4 Manual .
D Equipment fi Comb_1 Load Combination 5 Automatic Propertles) .
{:l Properties p Comb_2 Load Combination 6 Aukomatic
[ ] Struckurs
-] Utilkies
—ioix
P__‘_l] File Edit Wiew Insert Format Tools  Data  Window  Help  Acrobat Type aquestionforhelp - _ & X
NEHSRITV9-= -0 -@ g -l -BrUEEEHD% o BBEE| DDA
B - I R T i} =] Reply with Changes... End Review... =
A2 - e Comb_1
A | B [ € [ ] [ E [ F [ [ [ H [ I [ J \ KT
1 |HName Description FEMLC Self Weight Equip as LoiEquip Rep  X-Acc [m/s*2Y-Acc [m/s*2Z-Acc [m/s*2 X-For [kN]  Y-For [kN]
2 |Comb 1 |Load Combination 5 Yes 0.0000E+00 0.0000E-+0 | -9.8067 E+00 | -3.0000E+03 D.DDDDE-\‘{J
| 3 [Comb_2 Load Combination B Yes 0.0000E+00 0.0000E-+0 -1.9613E+01 -1.6000E+04 0.0000EH:
| 4 L1 Load Case 1 Yes Yes Line-Load 0.0000E+00 0.0000E-+D0 -2.8067E+00 0.0000E+00 0.0000EH
| & |LC2 Load Case 2 No Yes Line-Load 0.0000E+00 0.0000E-+D0 | -2.8067 E+00 0.0000E+00 0.0000EH
| B |LC3 Load Case 3 No Yes Line-Load 0.0000E+00 0.0000E-+D0 | -9.8067 E+00 -5.0000E+03  0.0000EH
7 |LC4 Load Case 4 No Yes Line-Load 0.0000E+00 0.0000E-+D0 ) -2.8067 E+D0 0.0000E+00 0.0000EH
NQ 4 ¢ M|{ BeamSe Sections £ Thickness Materials £ Supports £ Equipment hLoadCase ¢/ Comb_1_Sum ,| <| | L”_‘
Ready UM v

If you work with loads both in the Load Case folder and loads in the Analysis Activity folder you should
note that when creating load combinations in the Load Case folder. One example is when you have wave
loads in the Analysis Activity folder and regular loads and load combinations in the Load Case folder.

o FEM loadcase numbers may overlap.

e Insuch cases you should manually define the start FEM loadcase number for load combinations.
The number must be higher than the largest FEM number for wave loads (loads defined with
Edit|Rule|Meshing and specify variable numbering of FEM loadcase numbers)
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3.12.5 Mesh locking

When working with repetitive structure it may be desired to have the same mesh density for these parts. One
example is transverse bulkheads along a ship or pontoon longitudinal direction. The example below shows
the sequence of ensuring that the mesh is identical to specified parts.

A small model has been created with the same maximum
density for the whole structure except for the left bulkhead.
This part has a finer mesh density.

For this model, you may want to have identical mesh for the
middle and the right bulkheads.

A finite element mesh is created (ALT+M or
Tools|Analysis|Create Mesh). The middle and right
bulkheads have different mesh since the left bulkhead has a
finer mesh density than the rest of the structure.

If you want to keep the mesh density of the middle bulkhead
oy T you select this part and use feature Mesh Locking|Mesh
el S (select the plate and RMB).

Flip Marrmal

Rename...

When copying the plate you also copy the mesh settings.
Properties. ..

e o You can also see where mesh locking has been applied by
re—_— e.g. selecting the entire structure, RMB and choose label.

Wiew options...
Visihle model 4

Centre of Gravity ...
Copy ...
Mave ...

Flin Marrmal
Split:

Iesh Locking 4
Delete. .
Rename...

Properties. ..

Coordinates
Local coordinate system
Material

Marmed set..,
‘iew options...
Wisible model 4

Wesh Lock Calorcoding .
Mesh Lock Coordinates

Hame
Thickness




DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1

Version 6.0 181 29 August 2011

An identical mesh is now created for the middle and the
right bulkheads.

If you want to remove the mesh settings for the right
bulkhead you can select the plate, RMB and Mesh
Locking|Unlock.

When creating a new mesh, the mesh is now identical to the
original mesh without any mesh locking specified.

3.12.6 Mesh only parts of model

If you want to create superelements out of a complete model you may use a feature to create a finite element
model for parts of the model and export the mesh to a FEM file. The principles behind the feature are to
create a set (which you want to mesh) and an activity in which you make the mesh.. The example below
shows which steps (using the GUI as well as the script features) are involved in such operation.

The plate and the boundary conditions have been added to
MySet (select the concepts, RMB, Named set)

The same model has one activity called Analysis_Regular
which will perform meshing and analysis of the entire
structure.

The analysis has one loadcase LC1_ Weight.

When setting this activity current, a mesh operation will
create a finite element model for the entire structure and the
loadcases.
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3.12.6.1

19

20 Meshinghct = Analysis();

21 MeshingAct add{MeshActivity());

22 MeshingAct add(LoadResultsActivity());
23 MeshingAct step(1) subset = MySet;

24
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Mesh part of model using script language

To create an activity that will mesh only the selected part it is
necessary to define the script commands as shown to the left. In this
case, it is the set called MySet that will be meshed in the activity
MeshingAct.

When making a mesh (Alt+M or Tools|Analysis|Create mesh) only
the selected parts and the loadcases will be part of the model. You
need to ensure that MeshingAct is the active activity.

=L Locking Name | Deseiption | FEM Loadease | FEM LC Rule
=] Analysis T LCT _weight Reference to LoadCase 1 Manual
i =] Adtivities B Meshingct stepl1] Meshing
i It Meshingéet.stepl2) Load Results

59 Analysis_regular
=98 Meshingdct
B Meshingbet.step(1]
R Meshingbet step(3)
£} Load Cases

You can now export the FEM file from Tools|Analysis|FEM file.

In case you want to run analysis of the selected part you can add
linear analysis to the activity MeshingAct
and run the analysis.

Activity Monitar,.,
Edit Analysis

Mew Loadcase ...
Mew Load Combination ...

Set Artive
=] Lacking
=0 Analpsis Paste
| -0 Activities
- Celete...
B
B Analysis_regular Rename...
£ ct Figlds ...
-~ § Meshinghetstep(1) Save HTML Report ...
----- R Meshinnbet stenl3)
s Il 14 Modify Linear Static AhalySiSaES|

Name: [Meshingéct

¥ Automatically impart global loadzases

Available activities

¥ | Meshing
r Wave Load Activity . & Sratic
[V Linear Structural Snalysiz
r %Ie Soil Analysiz

¥ | Load Fesults

" Eigenvalue

Cancel |
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If you want to analyze the whole structure you set the other activity Analysis_rgular to active and run
analysis.
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3.12.6.2 Mesh part of model using GUI
E|{:| Locking Mame | Description | FEM Loadcage |
B Analysis 4 Reference to LoadCase 1
@Dgti‘”tiﬁs Weshing . i .
Fr Fytisosins B Select the mesh operation in the activity
= eshingtict . .
LD Meshinghctstenl] MeshingAct, RMB and choose Edit Mesh

Eﬁ Meshingct stepl2)
LR Meshinghct stepl3)

L[ Load Cases

{7 Environment

{7 Equipment

{7 Properties

{7 Stucture

-] Utilities

Edit Mesh

18 Mesh activity

tezhing Rulez |

¥ E=port beams az members

¥ Smart load combinations

Ovemide Global Superelement [ata
|1
|1

IM_I,ISet

Top Superelement Type

Superelement Type

=
=

Apply |

v tesh Subset

P%bgunda[}l condition IPI'E Soil Interaction

Cancel |

Acivity.

You may now decide if you want to mesh and
analyse only parts of the model from the Mesh
Subset feature.

Please note that you can use one set only. If
you have several sets you want to mesh at the
same time you can group these into one set.

Also observe that you can access meshing rules as well as change the superelement numbering. This means
that you can create several superelements and export these for a subsequent analysis using Presel to build an
entire structure, please consult the Presel User Manual for more details.
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3.13 Run Structural Analysis
GeniE comes with predefined work processes for 14 Create Linear Static Analysis 3

e Linear static structural analysis Name: |AnalysisT

v Autamatically import global loadcases

¢ Eigenvalue analysis

Available activities

e Wave load analysis =
. ] . [ “WwWave Load Activity & Static
e Pile Soil ana|ys|s W Linear Structural Analysis & e
[ Pile Soil &nalysiz
e Integrated wave, pile-soil and structural ¥
analysis

Linear structural and eigenvalue analysis are covered
herein, while Vol. 2 of this user manual documents the

other options. Cancel

The work processes are available from Tools|Analysis|Activity Monitor, Alt+D, or from the Activity folder
in the left browser (RMB and select New Analysis).

You may also specify several analysis runs, but remember (see Chapter 3.8 for more details).

o Different analysis runs must have same structure and boundary conditions. It is possible to have
different loads.

e The load cases should be defined under the respective activity folders, and not under the load case
folder.

When starting a structural analysis in GeniE (Tools|Analysis|Activity Monitor) this implies

o Create a new finite element model to ensure that there is full consistency between the model and the
finite element model. A new FEM-file is created.

¢ Run adirect analysis using Sestra (predefined multifront solver option and a full retracking of
results), i.e. no superelement analysis. A result file (SIN) is created in addition to print files
containing details about the analysis (the LIS and MNT files).

o Establish the relation between objects (beams, plates), loadcases, and result attributes. It is thus
possible to select an object(s) and query for results.

The following example shows how to run a structural analysis and how you verify the details of it. Examples
will also be given on how to modify analysis parameters and how to include analysis parameters to the
journal file.

34 Activity Monitor @
You start a linear static structural analysis by ® Cancel
e Tools|Analysis|Activity Monitor,
specify an analysis name and tick off I Joum activity executions
the r|ght bOX (See picture above) Ackivity Curation Skatus Generate Input
M 1 - analysis1 - Analysis 0s ot Started
e Click start on the Activity Monitor that M 1.1 Meshing (Aways Regen... 05 Mot Started
) ) ) =] 1.1.1 - Delete loads 0s Mot Started
appears in the graphics window B 1.1.2- Generate loads s Mok Started
] 1.1.3 - Delete mesh s Mok Started
e The Activity Monitor reports status on B 114~ Generate mesh s ot Started
.. . . Eﬁﬁ 1.2 - Linear Structural Analys... Os Mot Started Wes
each aCtIVIty durlng execution MR 1.3-Load Results Os Mot Started
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When the analysis is done, the Activity
Monitor specifies if the analysis is successful
or whether there are warnings or errors in the
respective analysis steps. You have instant
access to the details from analysis runs. By
pushing RMB on an activity you can open
listing files (or others) to investigate the
details.

The files will be opened in your default editor
for file types *.LIS, *. MNT and *.INP.

186
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L& Activity Monitor

‘@ Loading results

[~ Journal activiey executions

Below are examples of a Sestra listing file

Ackiviby Duration Status Generake Input

M #:1 - Analysis1 - Analysis 195 Success

M B 1.1 - Meshing (Always Regen... 7s Success

M 1.1.1 - Delete loads s Success

M 1.1.2 - Generate loads s Success

M 1.1.3 - Delete mesh s Success

[ 1.1.4 - Generate mesh 7s Success

[ Eﬁ 1.2 - Linear Structural Analys... 12s oo

F R 1.3-LloadResdts s B Edit ackivity. .,
sestra.inp
sestra,mnk !

viewed in MS Notepad (load sums and difference between load sums and reaction forces).

File Edit Format View Help Fle Edit Format Wew Help
***%* SUM OF LOADS AND MOMENTS FOR SUPERELEMENT TYPE 14 |~
RETRACKING MODULE - GL
X-LOAD = SUM OF GIVEN LOADS IN GLOBAL X-DIRECTION
Y-LOAD = SUM OF GIVEN LOADS IN GLOBAL Y-DIRECTION
Z-LOAD = SUM OF GIVEN LOADS IN GLOBAL Z-DIRECTION DIFFERENCES BETWEEN SUMMED LOADS AND REACTION FORCES
X-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL X-AXIS B R R e L Rt T s
Y-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL Y-AXIS LARGER THAN 0.00E+00 FOR TRANSLATIONAL COMPONENTS AND LARG
Z-MOM = SUM OF LOCAL MOMENTS ABOUT GLOBAL Z-AXIS
X-RMOM = SUM OF MOMENTS ABOUT GLOBAL X-AXIS FROM GIVEN LO. LOADCASE (INDEX) X Y Z
Y-RMOM = SUM OF MOMENTS ABOUT GLOBAL Y-AXIS FROM GIVEN LO.
Z-RMOM = SUM OF MOMENTS ABOUT GLOBAL Z-AXIS FROM GIVEN LO 1 3.4108E-13 2.8422E-14 -8.1855E-12
2 9.0949E-13 7.7307E-12 -7.2760E-11
LOADCASE X-LOAD Y-LOAD Z-LOAD X-MOM 3 2.6375E-11 &.1855E-12 -5.0932E-11
1 ©5.6843E-14 0.0000E+00 -86.5364E+03 0.0000E+00 4 6.8212E-13 -7.3896E-13 2.3647E-11
2 0.0000E+00 0.0000E+00 -5.8840E+04 2.2524E+04
3 -8.0000E+03 0.0000E+00 -6.0000E+04 2.1199E+04 TOTAL TIME CONSUMED IN SESTRA CPU TIME:
4 0.0000E+00 0.0000E+00 -1.0560E+04 0.0000E+00
1| | B | Y4

If the analysis for some reasons fails, Sestra will report that e.g. element number 99 has failed. To find the
exact location of this element you may use the feature Tools|Analysis|Locate FE. The example below shows
how to find finite element numbers 83, 86, and 99 (FE nodes not shown).

Tools|Analysis|Locate FE gives this input dialog

Locate Finite Element(s) and N x|

— Element — MNode: Leseta |
a3 - -
86 Cloze |
93

IV Show element rumber | W Shaw node nurmber

¥ Highlight elemert ¥ Highlight nods
. - _I'I

There are several ways to improve the mesh if the analysis fails, for example by use of split element if
Jacobi matrix test fails or maximum angle is exceeded, inserting feature edges or by increasing the mesh

density. See Chapter 3.12.2 for further details.
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3.13.1 The Meshing option of the Activity Monitor

The Meshing activity of the Activity Monitor
is step 1.1 of an Analysis and has three

14 Activity Monitor

separate options — Always Regenerate Mesh, @ Loading results Cancel

Conditional Regenerate Mesh and Never

Regenel‘ate MeSh. [ Journal ackiviey executions

The Meshing activity Option defaults tO Activity Duration Status Generake Input
A %1 - Analysis1 - Analysis 195 SuCcess

Always Regenerate Mesh, except when a FEM B

1.1 - Meshing (Always Regen... 7s

file is imported. In the latter case the option is M LL1-Debtenads os %
M 1.1.2 - Generate lnads 0s Uccess
set to Never Regenerate Mesh. The user may B 1.1.3-Delete mesh 0s Success
H H [ 1.1.4 - Generate mesh 7s Success

Change the Optlon If necessary' Ezﬁ 1.2 - Linear Structural Analys... 12s Success Yes
MER 1.3-LloadResults Os Success

Always Regenerate Mesh

When the Meshing activity option is set to Always Regenerate Mesh — then a complete mesh generation is
performed and the user may not turn off any of the individual steps, i.e. the steps 1.1.1, 1.1.2, 1.1.3 and 1.1.4
are all executed.

Conditional Regenerate Mesh

The user can give Genie mandate to decide the necessary mesh generation steps in a particular analysis by
setting the Meshing activity option to Conditional Regenerate Mesh. The user may alter the settings, 1.1.1 to
1.1.4 by individual judgement. However, it is necessary to run step 1.1.4 whenever step 1.1.2 is executed as
part of the mesh generation since the latter is needed in order to update the analysis model loads. Likewise,
if step 1.1.1 and step 1.1.3 are run, then steps 1.1.2 and 1.1.4 should be run to maintain a consistent analysis
model.

Never Regenerate Mesh

The Never Regenerate Mesh Meshing activity option is the default when a FEM-file has been imported for
further analysis. In this case no mesh generation steps are run.

34 Mesh activity

[ Ny Meshing Rules
@ Log

ricel
[v Export beams as members
[ Smart load combinatians
[ o [~ Owenide Global Superelement Mever Regenerate Mesh
Ackivie Top Superelement Type nput
M1 Superelement Type
[
|
= [ Set Mesh Priority | J
| [ Mesh Subset | J
H . B _
B% Pile: boundary condtion | File Soil Interaction |
R
o ok | Cancel Apply
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3.13.2 About the different meshing steps

1.1 — Meshi ng 14| Activity Monitor E
The meshing activity is split into four sub @ Loading resuks [ stat | cancel |
activities. The first time you run the analysis it

is necessary to perform all steps. [T —

When you re-run the analysis later it might not Activity Duration | Status Generate Input

A% 1 - Analysis1 - Analysi 195 Success

be necessary to perform all steps every time.
GeniE will automatically suggest which parts

0s Success

of the meshing procedure that needs to be B el e
performed if the Meshing activity option is set E“ 1,14 - Generate sth L Success

.y . =p 1.2-Li Skruck A o 12 S ki
to Conditional Regenerate Mesh, by letting the | |g’t P S e =
appropriate checkboxes being checked or
unchecked.

Furthermore you can manually check or uncheck the different checkboxes.
1.1.1 - Delete loads

If you have done extensive changes to your model and want to be sure that all loads are recalculated, check
this checkbox.

1.1.2 — Generate loads
If you have changed or added loads, “Generate loads” needs to be started again.
1.1.3 — Delete Mesh

If you have done larger changes to your model, like adding or removing structure, this checkbox will be
checked by default.

1.1.4 — Generate mesh

If you have changed properties, like changing sections or materials, GeniE will just do a property update if
you check this checkbox.

If “Delete Mesh” is also checked, a new mesh will be generated.
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3.13.3 Modify the analysis parameters

You may also change the analysis parameters to e.g. run a datacheck only or change the Sestra input file
manually. To do this you need to open up the Activity Monitor and access editing features from the activity
Linear Structural Analysis.

3.13.31 Datacheck only
14 Activity Monitor
‘@ Cancel
This example shows how to run a datacheck.
Select the Linear Structural Analysis, push ™ Journal activity executions
RMB and select Edit ACthlty Ackivity Duration Status Generate Input
M ™ 1 - analysisi - Analysis Os Mot Started
M® 1.1-Meshing (Always Regen... 0Os Mot Started
] 1.1.1 - Delete loads s Mok Started
] 1.1.2 - Generate lnads Os Mok Started
] 1.1.3 - Delete mesh 0s Mok Started
] 1.1.4 - Generate mesh 0s Mok Started
Ezﬁ 1.2 - Linear Struckuy & Jok Started
HA R 1.3-LoadResults ikm ok Starked
sestra.inp
sestra.lis
sestra.mnt
{d|Linear Analysis LIl Then tick off the Datacheck Only and push OK.
: v Autarnatic generation of input files
lyziz type Eigenvaluzs
+ Static Analpsis Solver | J
" Eigervalue Analpsiz Humber of Modes
Shift
Advanced .
W Warp Comection [4 node elements) When the datacheck is done, no results are calculated
k. | Cancel Apply |
3.13.3.2 Editing the analysis parameters

You may also edit the input analysis parameters to Sestra. In such case you should have experience in
running Sestra from before or access to the Sestra user manual to know the consequences of changing such
parameters. In the following an example is given on how to change the input file so that the block solver in
Sestra is used in stead of the multifront solver (this is done by removing the SOLM card).

38| Activity Monitor

® Cancel Select the Linear Structural Analysis, push
RMB and select Edit activity.

I Journal activity executions

Activiby Duration Status Generate Inpuk
M %21 - Analysis1 - Analysis Os Mot Started
M B 1.1 - Meshing (always Regen... Os Mot Started
M 1.1.1 - Delete loads 0s Mok Starked
B 1.1.2 - Generate loads Os Mot Started
=] 1.1.3 - Delete mesh s Mok Starked
=] 1.1.4 - Generate mesh Os Mot Started
=] Eﬁ 1.2 - Linear Struckury = ok Skarked
MR 13-loadResults | =R ot Started

sestra.inp

sestra.lis

sestra, mnt
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14 Linear Analysis

Deactive Automatic generation of input files and push
Generate input files. You have now forced the
o Bl Sober | =] program to create a Sestra input file which you may

edit.
™ Eigenvalue Analpsis Nurnber of Modes
Shift

" Datacheck Only | #utamatic generation of input files

Analysiz lype Eigenvalues

Advanced

[+ wWarp Cormection [4 node elements)

Generate input[{iles ak. | Cancel Apply |

14 Activity Monitor, ;3] Edit the Sestra input file by selecting

» — sestra.inp, the editor being used depends on

your default editor for files with extension

*.inp.
I Journal ackivity executions
Ackivity Duration Status Generate Input
3“1 - Analysis1 - Analysis 0s Mok Started
M 1.1-Meshing (Always Regen... Os Mok Started
] 1.1.1 - Delete loads 0s Mat Started
] 1.1.2 - Generate loads 0s Mok Started
M 1.1.3 - Delete mesh 0s Mok Started
[ 1.1.4 - Generate mesh Os Mot Started
[ Eﬁ 1.2 - Linear Structural Analys [ Llok Sharte
E R 1.3-Lload Results B Edit activity. .. |ted
sestra.lis !
seskra, mnk
B sestra.inp - Notepad -0l x . .
e P Xl The multifront solver is used when the
o =1| SOLM card is present. In this case it has
COMM  CHCK ANTP MSUM MOLO STIF RTOP LBCK PILE CSING SIGM
cmas 1. 1. 1. 0. 0. 0. 0 0. 0. . been commented out, hence the block solver

COMM ORDR CACH MERWORK
2. 0

: (or the supermatrix solver) will be used
com TP when performing the analysis).

ITOP 1.
COmMp
COMM PREFIX

INAM 20041023 195305
COMM

COMM  PREFTX_FORMAT The manually specified input file for Sestra

LMam 20041023 195305 UNFORMATTED

O EFIx FORMAT will be used for all analysis of this model

e until you either change it manually (edit) or
Comr o SERY SEGT SR SRR RGP SR SRS activate Automatic generation of input files

RSEL
CoMM  RTRA on the ACthIty Monitor.

COMM
RETR 3. b

] H
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3.13.3.3 De-activate smart load combinations

14 Activity Monitor 3l Select the Meshing, push RMB and select Edit

(, activity.
s Y
Remember that smart load combinations is the
[ Journal activity executions defaUIt settlng-
Ackivity Duration Skatus Generate Input
M ™1 - aAnalysis] - Analysis 0s Mot Started
[ 1.1 - Meshing (2 Leg o sk Choubs
] 1.1.1 - Delete loads B
] 1.1.2 - Generate loads Os Mok Starke
] 1.1.3 - Delete mesh 0s Mat Started
] 1.1.4 - Generate mesh 0s Mok Started
Eﬁﬁ 1.2 - Linear Structural Analys... Os Mok Started Mo
MR 1.3-LloadResudlts 0s Mot Started

14 Mesh activity L3] De-activate the Smart load combinations. When running the
e fegreate ehonion g | 2n2lYsis the load computations are computed by Sestra
- Sestra, see Chapter 3.13.2 for more details.

[v Export beams as members Always Regenerate Mesh j

Owerride Global Superelement Data

Top Superelement Type
Superelement Type

[ Set Mesh Pricrity | J
[~ Mesh Subset | J
Pile boundary condition |F'i|E Soail Interaction ﬂ

ak | Cancel | Apply

3.13.34 Accessing the mesh rules from Activity Monitor

{4 Rules Meshing

Maxa’MinAngIe] Jacobi] Eliminate edge] Chard Height] By pushing the Meshlng Ru|e5 (See
picture above) you have direct access

G | FEM opti R .
e leleesies to the meshing rules (see picture to
$8 SECONd Order elements [~ Include unused propertiss left). A h h .
Superelement type: |1 v Autornatic load combination FEM nurmbering _e t) ny c ange_s ere are PerSIStent’

: ™ Round off Mesh Density i.e. the same settings apply if you
e opobay Peomesbetoe e ™ Adiust number of elemerss g2 choose to access the mesh settings
s sImpii topolagy W wiite loads separate @2 H :
[~ Split periodic geometry if needed from EdlthUIes|MeShlng (See aISO
Maming preferences Chapter 326)
Elemnent preferences [~ Use long LoadCase names
I~ Prefer regular mesh [m s n) [ Uselang Set names
[ Allow tiangular elements [ Uselong Property names

- .
¥ Prefer point mass as node mass Face mesher

[ Use driling slements e " Advancing front quad mesher

[~ Use eccentric hinges G ™ Advancing front tangle mesher
(* Sesam quad mesher
Edge mesher
+ Unifarm distribution
Scanting idealizations " Linear distibution
Thickness: |"“SG“:'SS j Idealisatiorrs
[ lgnone beam ecoenticities G V! Femaye irteinal wertices G
. ] ik | ed
[ Usze co-centric beams (ol] NS EE e 2

ak | Cancel Apply
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3.13.35 Journal analysis runs

14 Activity Monitor @

o
s
i
Ackivity Diuration Status Generate Input
™ 1 - analysist - Analysis Os Mot Started
M 1.1-Meshing (Always Regen... Os Mot Started
] 1.1.1 - Delete loads s Mot Started
] 1.1.2 - Generate loads Os Mok Started
] 1.1.3 - Delete mesh 0s Mot Started
] 1.1.4 - Generate mesh Os Mok Started
Eﬁﬁ 1.2 - Linear Structural Analys.., Os Mok Started Ves
AR 1.3-LloadResdlks 0s Mot Starked
3.134 Smart load combinations

Activate the Journal activity executions. This
operation will add the outlined details on the
journal file in addition to those generated when
defining an activity:

Analysisl = analysis();

analysisl. addiMeshact Tvity(00;

Analysisl. addiLinearanalysis(l0;
Analysisl.addiLoadresultsactivity()];

=1.executel );

When this feature is activated this option the load combinations are computed when needed inside GeniE

when looking at results.

18 Activity Monitor

(,
s

I Jowrnal activity executions

Activity Durakion Status Generate Input
M %2 1 - Analysis1 - Analysis 0s Mok Started
(RS 1.1 - Meshing (Always Regen, . pk shShoxka

] 1.1.1 - Delete loads 5

] 1.1.2 - Generate loads Os Tak Starke:

] 1.1.3 - Delete mesh 0s Mot Started

] 1.1.4 - Generate mesh Os Mok Started

] Eﬁ 1.2 - Linear Struckural Analys... Os Mok Started Mo
MR 13-loadResdts Os Mot Started

It is of great importance to notice the following when
using Smart load combinations:

- When combining load cases where two or more
load cases contain Rotation Field the Smart load
combination option must be used. This applies
when accelerations are transferred on the interface
file.

- The FEM loadcase number of the first load
combination must be the largest loadcase number
used for the basic load cases +1, and the basic
load case having the largest FEM load case
number must not be an empty or zero loadcase.

- If the largest FEM loadcase contains equipment
only and this is converted to mass then this will
become a zero loadcase causing the same problem.

When deactivating the smart load combinations
GeniE calculates the complete sets of the
combined/scaled loads and writes this load
information onto the *.FEM file, and Sestra
will calculate results for all basic load cases
and load combinations.

Hence, use of smart load combinations reduces
the number of result cases to be solved and
then reduce the time spent by Sestra.

18 Mesh activity

Fegenerate mesh option @2

Always Regenerate bMesh j

Iv¥ Export beams as members
[, Smart laad combinations
k Overde Global Superelement Data

Top Superelement Type
Superelement Type

[~ Set Mesh Priarity | J
[~ Mesh Subset | J
Pile: boundary condition |Pi|8 Soil Interaction ﬂ

ok | Cancel | Apply

Note that Framework, Platework and Xtract, are also capable of handling load combination defined as smart
load combinations. 1.e. the computation of results for the combined loadcases takes place in Framework,
Platework or Xtract based on results from basic loadcases computed in Sestra.
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3.14 Results

GeniE can present displacements, general and principal stresses on plates, and beam forces. All results
presentation is on a concept level, i.e. the results are presented per object (beam or plate member(s)). For all
other result attributes, the program Xtract should be used by accessing the result file (*.SIN) created by
GeniE.

3.14.1 View preferences

Similarly to how you view your model, you can specify how you want to view the results in GeniE. To
change these settings, and also to specify which result attribute to present, the command
Tools|Analysis|Presentation is used.

x|
Loadcase: ict =l | From this dialog you switch between result attributes, loadcase, and how
Attibute Component  Surace to present. The presentation is according to the selected structure

Jisplacements Jig

w =l =l | (typically individual beams or plates, set names), default is the complete

—Presentas mOdEL
i EE:Z:LP;:LMM Z:I%ll The first time you _present results you sh_ould s_et up what is your
¢~ Vectarplt setings_| preferred view option as Default. T_hl_s view will apply to all new models
P Setings._ | you create. The settings at left specifies default settings to show a
_ : contour plot including deformed shape of displacements (x,y,z
—Additional presentation .
[v Detarmed shapa Settings... | Comblned)'
[~ P-stress vertars F1 M

Global mi - . .
o In the following some examples are given on how to present the various

— Default presentation I‘esult attributes.
(@ Use this presentation as default A i i
0 i sl preseieta Common for them all is that a structural analysis has been run without
" No change errors (to create results) and that you have switched (in the combo box

for predefined views) to a view that shows results (e.g. Results — All or
Results — with Mesh).

Cancel Apply |

3.14.2 Displacements

18 Sep 2003 12:33
STR

D e lacensnts - ALL, deformed A contour plot of the displacements for
Min: O loadcase LC4 is presented. The display also

Max: 0.0255901 .
~ contains a deformed shape.

The results are shown on an outlined view of
ssge-gz UD€ Structure. For many of the results

. J46e-002 H B -
e > processing tasks, it may be beneficial to

.919e-002  switch to a wireframe view.
. f06e-002
. 493e-002
. 280e-002
. 066e-002
. 930e-003
. 398e-003
. 265e-003

L . 133e-003
.000e+000

—_— = = =
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18 Sep 2003 12:37

STR

LC4 i i i
Displacenents - 11, deformed In this case, view has been switched to
Min: 0 wireframe.

Max: 0.0255901

The displacements have been scaled with a
T factor of 50 and maximum and minimum

Hascs 0. 0255901 values are presented.
e . 346e-002

. 133e-002 1 i
“ad3e-iu2 For more details, see the Result presentation

-706e-002  sheet under Additional Presentation.
.493e-002

. 280e-002

. 066e-002

8.530e-003 Additional prezentation
. 398e-003

. 265e-003 v Deformed shape

. 133e-003

.000e+000 [ P-shiess vectors

v CGlobal mindmax

By clicking the “Settings” button under
“Additional presentation”, you get
extended control on how to present the
deformations. The beam to the right is
used as an example below. Mesh
settings have been applied so the beam
consists of two finite elements.

Deformed shape presentation

_ We have switched to the “Mesh — All” view. Under “Beam deflection
Defom eclor [ 1| shape” Linear is selected. The mesh consists of two elements along the
@ Relatvetoexentoimodel Lo | | peam. The member elements remain straight.

" Scale displacements

— Beam deflections shape

@ Linear 2

 Cubic
Murnber of points
] 15

Defunngd siyp 2 presaittio el Under “Beam deflection shape” Cubic is selected. Furthermore we have
Deform factor 11 ok sel.ected 10 points on the slider. You are able to select from 5 to 15_
T A ——— Corcel_| points. As can clearly be seen, we now get to see a deformation which
 Scale displacements is much closer to real life. No changes have been done to the mesh
— Beam deflections shape Sett' ngs_
" Lingar EE
" Cubic
Murnber of paints
5 15
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3.14.3 Element General Stresses

The Element General Stresses (G-stress) are stresses that are extrapolated from the result points to the
element nodes and pertaining to the individual finite elements (plate elements only). In other words there is
no averaging of stress components between adjoing elements. As such, large differences between finite
element results is one indication of the quality of the finite element model. Ideally, the stress results between
finite elements should be a smooth pattern.

18 Sep 2003 13:12

plate
6-tress - Uonises, Top In this case the VonMises results are shown
it L a6, 28 for a plate with a cut out (fixed at the left hand
' side, uniform line load along the right hand
side).
N +296e+003 This picture shows that the finite element
H . e - -
_.E .247e+003  Created is not adequate for representing the
31 ‘lasernns  real stress pattern due to the forces applied.
N .673e+003
. 148e+003
.623e+003
. 099e+003
1.574e+003
1.049e+003
. 247e+002
- . 000e+000

18 Sep 2003 13:16

plate

LC_Lineload

G-stress - UonMises, Top
Min: O

Max: 8850.85 . R
There are several ways of improving the mesh

quality, in this case the default mesh density
has been increased by a factor of 8.

.851e+003

+11%e1003 - As can be seen the stress pattern is fairly
.638e+003  smooth and the finite element model is much
.901e+003

.163e+003  better to compute the peak values.

. 425e+003

.668e+003 1ati i
ebewnns  The deviation in peak values between the two

+213e+003 models is in this case close to 30%.
A75e+003
.d76e+002
— [1. 000e+000
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x|
Loadease:  [LC_Lineload ~] | GeniE can present several attributes for general stresses
Attibute Companent  Surface SIGXX - stress in the direction of the local x-axis
[Gevess <[ [ ~|ffor > | SIGYY - stress in the direction of the local y-axis
sigx . . . . .
—Presentas sigyy SIGZZ — stress in the direction of the local z-axis (irrelevant for shell
 Contour plaot ;Ei; etiings... | 6|ements
B i e Nl jetings.._| TAUXY - shear stress in the direction of local x/y axes
C)ectarplot We“'&l TAUYZ — shear stress in the direction of local y/z axes (irrelevant for 1°
2 Bran dingran [ jtfige | order shell elements)
P3 . . . .
—addtionalpresentaion———— | TAUXZ — shear stress in the direction of local x/z axes (irrelevant for 1%
[~ Deformed shape Setings.. | Order She" elementS)
[~ P-stress vectors F1 4 VONMISES - von Mises stress
[~ Glabal min/meax
— Default presentation . R
_ _ You may also choose which surface you want to present the stresses in,
(" Use this presentation as default R
N — top, middle (neutral plane), or bottom.
@ Nochange For all above, axis or surfaces refer to a plate local co-ordinate system.
Cancel Apply |
3.14.4 Beam forces

Beam forces or moments are normally presented as contour plots, as pure numerical values, or as diagrams.
In the following some examples are given on how to do this as well as to present results for selected parts of
the model only.

18 Sep 2003 14:28 Contour plot of axial beam forces are shown for the whole
Iéz:n Forces - Nxx m0d9|.

Min: -3399.69

Max: 1101.23

1. 101e+003
. 262e+002
.511e+002
2.400e+001
3.991e+002
7.742e+002
1.149e+003
1.524e+003
1.899e+003
2,274e+003
2.650e+003

L 3.025e+003

3.400e+003

15 Sep 2003 14:41 Diagram of axial forces are shown for the whole model
bggn Forces - Nxx

Min: -3399.69

Max: 1101.23

/
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Bending moment diagram presented for one beam only.

18 Sep 2003 14:33
bean

LC4

Beam Forces - Mxy
Min: -469.308
Max: 853.614

Maximum and minimum values also added to plot.

L

18 Sep 2003 14:32
bean
LC4

Hint 99708 07,923 Bending moment diagram presented for same beam as
Max: 134,789 g3

above, but as numericals.

x|l The attributes GeniE can present for beam forces are
Loadcase: ILC4 LI
Adtribute Component Surface

IBeam Forces LI IE LI ITDp LI NXX - AXiaI force
NXY - shear force in the direction of the local y-axis

—Fresentas TNy
€ Contourplat [ jetings.._| NXZ — shear force in the direction of the local z-axis
:: :::z';zm et —Izz::z: | MXX — torsional moment
@ Beam diagram Sefings... | MXY - bending moment about the local y-axis
—Additianal presertatian MXZ — bending moment about the local z-axis
[~ Detarmed shape SEfings... |
[~ P-stress vectars F1 M

[ Global minfrmex

- Default presentation For all above, axis refer to a beam local co-ordinate system
(" Use this presentation as default
(™ Mo default presentation

@ Mo change

Cancel | Apply |
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3.14.5 Principal stresses

Principal stresses are shown as vector plots, and it also possible to include principal stresses together with
presentation of general stresses.

18 Sew 2003 20:38 The principal stress P1 shown (middle surface) of a plate
FEEHEE?‘-"’N, Middle with cut out.

Min: -0.701891

Max: 6831.8

Maximum and minimum values added to the presentation.

P-stress - P1, Middle

Hax: 6831.8 Colours of the different principal stresses may be changed.

ss - P1, Middle

g§ iiin: -0, 701891

x|l The following principal stresses may be presented:
LoadEase: |LC Lineload =l | P1-—The highest principal stress for shell elements
Adtribute Component Surface

Poress ] =] paae =] | P2- The second highest (and lowest) principal stress for shell elements

F1
Pl x
_Fisenics P2 P3 — Irrelevant for shell elements
[ Contou

¢ Mumericannotation Settings... |
& “ector plot Settings |
| Beam diagran Setiings... |
—Additional presentation———————————————
[~ Defermedishape SEMNgS... |
[~ P-stress vectars m

[ Global minfmax

— Default presentation
(" Use this presentation as default
(™ Mo default presentation
@ Mo change

Cancel Apply

3.14.6 Other results presentation

The model and results may be visualised in Xtract which is a general finite element postprocessor. Xtract
has many features for presenting other result attributes and has a user interface that is similar to GeniE.
When importing a model from GeniE into Xtract, please note that concept information is not read since
Xtract is based on finite elements (nodes, elements, and loadcases). Named sets are read by Xtract, this
means that if you want to investigate parts of a GeniE model in Xtract these should be part of named sets in
GeniE.
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3.15 Run Code Checking using Framework

Code checking in GeniE is now normally done inside GeniE. However it is still possible to do code
checking in the program Framework. The program may be started from GeniE. When model data is imported
in Framework, all concept information is read in. Examples of concept data may be names of objects
(beams, sections, materials, load case names, joint names, buckling length factors) and relationship between
beam members and the finite elements.

This means that when referring to an object the name in GeniE is used, or you may use the finite element
numbering system if this is the preferred solution. Note that when creating a model in GeniE the number of
characters in a name should not exceed eight (8) to avoid truncation of names.

Prior to code checking you may want to add buckling length factors to the beams. The buckling length
factors are being used by Framework to calculate the beam buckling length when performing the code
checks. In the example below beams BM58, BM59, BM60 are given buckling factors to simulate buckling in
local y-direction covering the span from beam BM64 to beam BM26. Similarly, the buckling length in local
z-direction shall be equal to the beam length.

BM2Z6

m [=]
[ =1 .
H H Select the beams, force the context sensitive menu and
omzs choose Edit Beam and Tab Buckling Factors
x
ﬂ Q Local systeml Offset Vectorl Hingesl Split F'Dintsl tave Endl Translate  Buckling Factors I
= =
a@ = Buckling factors in beam local spstem k
BM22 ke |3
kz 1
: g ™ Remove buckling factor from selection
= =
=] @
BME4 ak. I Cancel Apply
Y
Z . X

The buckling factors are defined and applied to the
selected beams.

¥y=3,kz=1

Note that if you split a beam or join beams, the
assigned buckling factors will be set to default (k,=-
1 and K,=-1) which means default buckling factors
will be used by Framework).

y=3,kz=1

The default values are not shown when you label
the buckling factors.

y=3,kz=1
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You may also verify the applied buckling factors from the browser (by adding the necessary fields to the

structure browser), the saved report or from Framework itself. All options are showed below.

x
Buckling Factor, k: | :I

=-{] UM = | | Mame | Description | Section | Buckling Factar, kzl
{1 Analysis / BMST Straight Beam BOXE
B-{ ] Environment Pd:= Straight Beam BOXS 1 3 The fIE'dS kZ, and ky are
-] Equipment & EBED Straight: Beam B 1 3 .
B2 Properties 7 B Straght Beam  BO1 added to the browser view.
{1 Beam types & BYED Straight: Beam B 1 3
~{1) Hinges / BMAL Straight Beam  BOXS
{0 Hydro S BMBZ Straight Beam BOXS
{1 Load I”teffacil;l / BMES Straight Beam B
o | / EMB4 Straight Bearn BOXT |
B3 Microsoft Excel - Genie.xml — ol x|
@_] File Edit Wiew Insert Format Tools Data ‘window Help  Acrobat Type aquestion forhelp = - & X
DEHI SR TE| SRR F(9-0- 8 -3 @ -@ [fim -o-[Blz uE==H B 0 BBEET-5-A-0
=R B el ] 02 Reply with Changes. .. EngeviEw..‘B
Al - e Name
A B | © | D E F [ &6 [ v [ 1 [J7T rw[LIwMmM] w [ o [T P [ & I[4
| 1 |Name IX-End1 [m] Y-End1[m] Z-End1[m] XEnd2[m] Y-End2[m] ZEnd2[m] Section Material MeshBeam "Flood MoriscHinge-End1 Hinge-End2 Ky Kz
| 50 |BMET 28.000 11.000 12.500 28000 22.000 12,500 BOXE 5152
| 51 |Bhss 11.000 0.000 12.500 11.000 3670 12.500 BOXS 5152 3
| 52 |Bhsa 11.000 3670 12.500 11.000 7.340 12.500 BOXS 5152 3
| 53 |BME 11.000 11.000 0.000 28000 11.000 0.000 BOx1 5152 e
| 54 | BMED 171.000 7.340 12.500 11.000 11.000 12.500 BOXE St52 3 1
| 55 |BMET 11.000 11.000 12.500 11.000 14,660 12.500 BOXE Sta2
56 | BMEZ 11.000 14,660 12,500 11,000 18.330 12,500 BOXE St52 -
W 4 » W[\ MainToc / Summary f Overview Beams f BeamOff / Beamloc 4 Beamiass A Sections /£ Thickness J/ Materials / Supports |4 | »
Ready UM A
MHodel : UM
Selecled Members
Buckling factor y
o Buckling facter z
o The buckling factors as reported by Framework.
See below on how to start the code checking.
1.0 B.0
1.0 1.0
1.0
1.0
1.0 8.0
1.0 1.0
1.0
1.0
1.0 B.0
1.0 1.0
1.0
1.0

The code checking program is started from Tools|Analysis|Frame Code Check. This Chapter focus how to
set up the code checking model and how to control which data are exported to Framework. For more details
on how to do the actual code checking (yield, buckling, punching), fatigue (deterministic, stochastic), or
earthquake analysis, reference is made to the Framework User Manual.
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To show how a code checking model can be set up by
GeniE, the jacket frame to the left is used.

This model consists of tubular members only, and there is
one joint where cans, stubs, cones, and gaps are assigned.
This structural joint is named Myjoint.

To visualise only the joint and incoming members, select
the joint, RMB, Select Connected Beams and show these
only.

The picture at right shows the model imported to
Framework

l; —

Frame Code Check Ll

Perform frame code checks using SESAM Framework based on the
current FEA analysis results:

R1.sin

— Options when creating new Framewark datak

[+ Import loadcase names from results file
[~ Use autarmatic FEM-based member generation in Framewark

[ Import beam concepts from results file

Framework may have to splitheams into members.
Use the options below to contral beam-to-member interpretation

r— Structure critetia——————————— [~ Secfion criteria.
(" Splitat all structural joints @ Splitfor all secton types
(& Split st can-reinforcements (~ Split only for pipe sections
" Do not splitbeams

@ Create new Framework database Run Framework
" Use existing database
Cancel

X
N

1‘I

To set up the model for code checking, the dialog sheet at left is
used (this is activated from Tools|Analysis|Frame Code Check)

In the following, the options on how to split up the structure to
create wanted member lengths are discussed.
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3.15.11 Import the model using finite element numbering
x|l No concept information is exported to Framework. To
et e Eas ehmshe wsiis SESAM Famsmai ks anie do code checking all references must be made to finite
curtent FEA anslysis results: element and node numbering. These numbers are
20030918_220225_R1 <in identical in GeniE and Framework. Below is an
Options when creating new Framewark database example Of
[~ Impor loadcase names fram results file the element
[~ Use autamatic FEM-based member generatian in Framewark. numbers
l_[}\mpan heam concepts from results file Close to the
structural
Framework may hawve to split beams into mermbers. -
WUze the options below to contral beam-to-member interpretation. JOI nt
Stucture citeia————— - Eection criteia——— l\/lijInt !ﬁ
| Split at all structural joints @ Splitforall secton types ii:@;““'“‘
® Split ab canrreinforeements C Bplitanly for pipe sections &\,
¢ Do notsplitheams

(8 Create new Framewark database Run Framework | = 243
" Use existing database = vo
Cancel
[ e | .

3.15.1.2 Import the model using FE numbering and generate members in Framework
|
Fertorm frame code checks using SESAM Framework based on the |n Framework |t iS pOSSible tO automatica“y Create

current FEA analysis results:

members between two structural joints where each
member may consist of many finite elements. By
activating this feature, Framework will do this
operation during import of the model data, see details

20030918_220225_R1 sin

Options when creating new Frarmework database

[~ Impor loadcase names fram results file

[v Usze automatic FEM-hased member generation in Framewark

SESAM FRAMEVORK D3, 1-03 19 SEP 2003 22:11
[ Itiport beam concepts fram results file Close tO Mode |+ CODE
MyJOlnt Selected Hembers
Framewark may hawve to split heams into mermaers.
Uze the options below to cantrol beam-to-member interpratatian. 11108 81 195 245
Structute criteis—————  —Section criteris
| Splitatall structural joints & Splitforall secton types
® Eplit at can-reinforcements (1 Splitanly far pipe sectians . e
| Donotsplitbeams

(® Create new Framework database Run Framework |
 Use existing database
Cancel | =) M170 194 245
_MB8

Both examples above imply that the user has knowledge about the finite element model, and as such not
utilising the high level concept information already built into the model. By using the automatic member
creation, the buckling length is always set equal to the member length unless manually specified or
automatically computed by the program using an eigenvalue analysis approach (tubular members only).

Since members are modelled independently of finite element numbers in GeniE, the default buckling lengths
are more inline with the real situation as compared to a finite element modelling approach.
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Perorm frarme code checks using SESAM Framework based an the

current FEA analysis results:

20030918_220225_R1.sin

Opltions when creating new Framework database
[ Impor loadcase names fram rasults file
[~ Usze automatic FEM-hased member generatian in Framewaork

[v Impor beam concepts fram results file

Framewark may hawve to split beams into members.
Use the options below to contral beam-to-member interpretation.

Structure criteria
 Splitat all structural joints
" Split at can-reinforcements

. D&notsplitbeams

Section criteria

@ Splitfor all secton types
™ Split anly for pipe sections

(8 Create new Framewark database
" Use existing database

Run Framework |
Cancel |

X

Import the model using concept names, no split of structure

Frame Code Check

29 August 2011

The concept information is now read by Framework.
The names of the beams close to Myjoint are shown
below, and the names are identical to those in GeniE.
This means that if the finite element numbering for
some reason change, you can still use the same names
in Framework since the beams (or concepts) are

independent
of mesh
density.

SESAM FRAMEWORK DZ.1-0%

18 SEP 2008 22:28

BMZE

BM 1

Model = CODE
Selected Members

BM27

BM23

Brz4

Since no split of structure is performed, the buckling length of Bm1 is identical to the member length. The
pictures below show the extent of Bm1 and the buckling length of the same beam in Framework (buckling
factor is 1.0, and buckling length is L-B-J (Length-Between-Joints)).

L

SESAM FRAMEWORK D3.1-03

18 SEP 2003 22:36

Mode L » CODE
Selected Members

I L=Bfl 1-B4] |-BiJ Buckling lenghth y
1 i i Buckling foctor y
-B-| -B1J L-B-
1.0 1.0 1.0
= =N R =
1.0 1.0 1.0
-B-l “L-BiJ L-B-
a 8] 1
| -R- | = J | -B-
1.0 1 1.0
-B- L-B-4 L-B-J -B-J
1.0 “L-B-4,0f-Bilo E-B-Ji .
0 1.0 1.0
| -B-=_1
1.0
-B-.
1.0
[ =
E_x : f-0

L

To override the buckling length factors, either specify manually or compute by using an eigenvalue
approach (for tubular members only) in Framework.
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Perorm frarme code checks using SESAM Framework based an the

current FEA analysis results:

20030918_220225_R1.sin

Opltions when creating new Framework database
[ Impor loadcase names fram rasults file
[~ Usze automatic FEM-hased member generatian in Framewaork

[v Impor beam concepts fram results file

Framewark may hawve to split beams into members.
Use the options below to contral beam-to-member interpretation.

Structure criteria
 Splitat all structural joints
® Split at can-reinforcements

. %0 not splitheams

Section criteria

@ Splitfor all secton types
™ Split anly for pipe sections

(8 Create new Framewark database
" Use existing database

Run Framework |
Cancel |

X

29 August 2011

Import the concept model, split structure at reinforced structural joints

Frame Code Check

The split at can-reinforcements is the default option
and will create new members in Framework. This
means that you can model on a high level in GeniE
and concentrate on the code checking model part of it
afterwards.

The new member names will always refer to the
original beam name in GeniE, for example Bm1 split
in two members in Framework receive the names
Bm1_1and Bml 2. The upper part of the leg is
shown below. e 3|

A split has been performed, and the default buckling length of the new Framework members Bm1 1 and
Bm1_2 are equal to the length of the respective members. The pictures below show the extent of Bm1_1 and
Bm1_2, in this case they are 52.8062 m and 32.4962 m.

SESAM FRAMEWORK D2.1-02

19 SEP 2003 0728

Mode L ! CODE
Selected Members
Buckling lengkh y
Buckling foctor y

[ | =R+l | -R+ 1 | -F+]

1.0 1.0 1.0
Bvlplf 1-md1 1 -R-l
Yo 1.0 1.0

-B-l “L-BTJ -B-

0] 8] i
Ll -Re
1.0
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3.15.1.5 Import the concept model, split structure at all structural joints

x|/ In this case the GeniE model is split at each structural
Pertarm frame code checks using SESAM Framework based onthe JOlnt As SUCh |t iS the Same Option as aUtomatiC FEM
curtent FEA anslysis results: based member generation in Framework, the major
R difference is that concept information now is being

Opltions when creating new Framework database

used (beam names, sections, materials etc.).

[ Impor loadcase names fram rasults file

BmL1 is now thus split in 6 members. The picture
below shows the name details close to Myjoint,

SESAM FRAMEVORY D3, 1-0 13

[~ Usze automatic FEM-hased member generatian in Framewaork

[v Impor beam concepts fram results file

Framewark may hawve to split beams into members.
Use the options below to contral beam-to-member interpretation.

Structure criteia—————— [~ Section criteria

@ Split atall structural joints @ Splitfor all secton types e "
" "Split at can-reinforcements ™ Split anly for pipe sections

¢ Do notsplitbeams

(8 Create new Framewark database Run Framework |
" Use existing database
Cancel |

The pictures below show the default buckling lengths of each member (picture focus around Myjoint).

2.03101 nm

SESAM FRAMEWORK DZ.1-0% 19 GEP 2002 0746

[ =F-. Mode L ! CODE

o Selected Members
Buckling length y
Buckling foctor y

“B- B-J | -B-J “L-B-J |-B-J
1.0 8] 1.0 u} 1.0
L-B- | [y
1.0 i.0
—B-J B L-B-J f-B-1 L_-B-J
.o o 1.0 i.0 i
E_x | =F= | | =F=1
| i.0 i.0
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3.16 Create Mass Models

When creating a finite element model in GeniE (either from a mesh operation or when you run analysis) a
mass model is automatically made. The mass model is built up from structural mass or any specific given
point masses.

Of equal importance is the effect of equipments. When running a static structural analysis, the effect from
equipments are treated as forces, while in a dynamic analysis (hydrodynamic or structural) these must be
treated as masses to contribute to the mass model.

Note that each loadcase marked as Represent Equipment as loadcase-independent mass will add to the total
mass model. Hence if same equipment is part of several loadcases you should set this switch in one loadcase
only.

M Load Case Properties: LC1 x|| The same concept model may be used
General |Equipment| Laadsl Combinationl Rotation Fie\d' fOI‘ both purposes (Cl’eate fOt‘CGS or

~Enviranment masses from equipments). You decide
Acceleration isid:  [=0or3d(0 mis"20 mis"2.-9.80665 m/s"2) which option to use in the Analysis

Property Sheet as show at left.

— Structural Analysis Load and Mass management

Delete Explicit Loads | (Pie) Generate Equiprment Loads There are three Options for Creating
 Represent Equipment as loads mass models (from basic loadcases
(& Represent Eguipment as loadcase-independent mass: Beams-And-hass ﬂ Only):

Beams-Anc-hass
Eccen s
|Footprinttass

[ Include structure selfweight in structural analysis

- Eccentric mass — for hydrodynamic
dynamic analysis only

— Sum over Equipments

Mass [Kg: 250000 Exlicit Load [M]:
COG [m]: (7.5, BBBEET, 1.4) no loads -
Applied Lo [NJ: N - Beams and Mass — for hydrodynamic

Calculated Load [N] Fx=0, Fy=0, Fz=-2 451662-+006 :Dmlila:o:d 1 dynamic analysis followed by
structural analysis, or dynamic
structural analysis

@ Display in Input Units
FEM Loadsass number. 1 (" Display in Database Units

- Footprint mass — eccentricities are
ok | cancel | appy | not accounted for

All three options are described in the following.

To illustrate the differences between the two first
alternatives, the following model is used for references.

The model consists of four beams beams, one
equipment with four footprints, and boundary
conditions (free to rotate in all dof).




DET NORSKE VERITAS SOFTWARE SESAM GeniE User Manual Vol. 1
Version 6.0 207 29 August 2011

3.16.1 Mass model for hydrodynamics

A common scenario when making a mass model for hydrodynamics is when the GeniE model contributes to
the overall mass model of a floater. Typically, the topside is modelled in GeniE, the hull is modelled in
Patran-Pre and the complete model is assembled in Presel. The complete mass model is now (together with a
panel model) analysed in Wadam to find e.g. rigid body motions and global sectional loads.

When sectional loads are to be computed by Wadam, a description of the mass distribution is required. The
technique of modelling equipments rather than explicit loads will help significantly to establish such mass
model.

In the example below a mass model using the eccentric mass option has been used. Finite element of type
GMAS (one node mass element) are inserted. The eccentric mass elements have their mass centre always at
the same position as the equipment local cog. Whenever there is an interface between finite element nodes
and footprints, eccentric one node mass elements are created (sum of masses of mass elements = equipment
mass).

Line loads created when 4 eccentric mass elements Mesh density increased
equipments are created when equipment and 12 FE nodes inside the
represented as loads. adds to mass model. There footprints. Hence 12
are 4 FE nodes inside the eccentric mass elements
footorints. are created.

When applying a horizontal acceleration to a loadcase containing the equipment, correct displacements are
computed, but the bending moment are not correct (the peaks are much higher) compared to a real case. The
reason is that the connection between the one node eccentric mass elements and structure is fixed in all dof
and hence moments are computed. In a realistic case, there are only vertical and lateral forces to be
transferred from the equipment and no moment transfer (these forces will set up some moment effects, but
not as large as shown below). This is the reason why this approach is applicable for pure hydrodynamic
analysis only, if dynamic structural analysis shall be carried out the next alternative for mass representation
should be used.

The pictures below show displacements and the undesired bending moments (to high peaks) due to a
horizontal acceleration component.
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3.16.2 Mass model for structural dynamics

When creating a mass model for structural dynamics it is important to avoid the undesired bending moments
as discussed above. GeniE will do this automatically by inserting additional elements with hinges (i.e. no
rotational connections) between the mass element and the structure. This technique is referred to as tripod,
tent, or “chicken feet”. To be able to do so, it is required to enhance the equipment specification with
sectional and material data. This information is added from the equipment property sheet.

x|
Ohiect Properties  Section |Material| Eavinment | Load Interface | Lacal svstem | . . R
Name | Use | Descrigtion | Diameter[m]l Thickness [m]l Heighi & Se(‘:tlon type Barloo and a materlal type IS
<nona> no section assigned to the equipment from the equipment
Fipel200 0 Pipe Section 1.2 0.02
Pipe1 000 0 Pipe Section 1 0.02 property sheet.
Fipesn 0 Fipe Section 0.8 ooz A A
Piped00 0 Pipe Section 0.4 0.02 Normally, equivalent sections are used
Fipez0n 0 Fipe Section 0.z 0.0z . . .
11400 0 ISection addressing no side effects when e.g. performing
11200 0 | Secti H H
11000 PO, eigenvalue analysis.
1300 0 ISection L i
ISEC100 0 Also, it is common to use a material property
a0 1 ction . - - .
0 p with zero density (the equipment mass is
s , joecen —'|| represented from a point mass and not the
ection, sys... ) ) A
firlneﬁﬂﬂ 0 Pipe Section I 0.5 0.02 _>lﬂ structure associated with the equipment.
Create/Edit Secion.. | You may also verify the association between the
equipment and the properties (section and
0K, | Cancel | Apply | material).

In the example below the feature Beams and Mass for representing equipments as loadcase independent
mass has been used.

A finite element model has been created. The mass of the
equipment is represented as one point mass (in this case
finite element number 13) which is connected to the
structure with beam finite elements 14, 15, 16, and 17.

Hinges are inserted where connected to the structure (free

to rotate around local y and z axis) to avoid the undesired
] bending moments as in the case by representing

equipments with one node eccentric mass elements.

A better and more realistic moment distribution is now
achieved. The peak of the bending moment has been
reduced from 437.5 to 387.5 (or 12%) in this case. The
differences in result depend highly on structure,
equipment properties, and location of equipments.

1 -387.5
Max: 798342201
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3.16.3 Mass model when neglecting eccentricities

It is possible to create a mass model neglecting the eccentricities of the equipments centre of gravity. This
may be the desired mass model when working with large equipments to form uniform blanket loads (UDL)
or blanket loads.

For this alternative GeniE will calculate the mass elements as for the first option (Eccentric-Mass), but
neglect all eccentricities. Hence, it is not necessary to associate section and material properties to the
equipment in this case.

In then following is shown an example on the differences between UDL loadcase for a static linear and
dynamic analysis.

The frame structure and the UDL (in this
case the equipment is larger than the frame
structure)

y
‘A ‘l ‘ ‘ ‘ ‘ ‘ ’ Analysis model for static analysis, constant
4 line loads have been chosen.

A model for dynamic analysis where all eccentricities (from
equipment masses) have been neglected. The mass elements are
defined at the bottom level of the equipments (i.e. at the footprint
level) and are thus inserted at the supporting structure level.

Default mesh density has been used, i.e. one finite element beam
between each structural joint.

Mesh density has been refined; hence several more mass elements
are automatically created.
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3.16.4 Point mass versus node mass

Both PointMass and Equipment are concepts which may be represented in different ways in the FEM model.
These concepts may currently be represented as one noded mass element(s) with optional eccentricity, or as
node mass(es) when requested and possible. The user can indicate preferred representation via
Edit|Rules|Meshing. Both mass representations will contribute to the systems mass matrix. See the Sestra
user manual for more details on node and element masses.

x| e The option ‘Prefer point mass as node mass’ is the
General | Max/Min Angle | Jacobi| Eliminate sdge | Chord Height | default Optlon, |t indicates that the user prefers

Y — points masses and equipment masses to become

™ Use second order elements -

S node masses when possible.
Fi‘ll:j‘fpm S e  When deselecting ‘Prefer point mass as node
I mass’, points masses and equipment masses will be
e represented as one noded mass element(s). Such
e mass elements may have eccentricities, i.e. a mass
i — may be eccentric connected to a structural node.

™ Include unused properties

¥ &utomatic lnad combintation FEM numbesing

Ok Cancel | Apply I

In most cases, ‘Prefer point mass as node mass’ will be the best choice, but there are situations where mass
elements may be more suitable. This is for example when a pure mass model for hydrodynamic analysis in
Wadam is created, because the Centre of Gravity will be accurate (when using node masses, the centre of
gravity may be less exact due to elimination of eccentricities).

The example below shows how you can verify the differences graphically when looking at the finite element
mesh.

One equipment supported by a frame grid.

The finite element when using default option ‘Prefer point mass as
node mass’. The mass elements are displayed. The graphic display will
! be the same when unchecking ‘Point mass a one node mass element’.
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3.16.5 Scale structural mass

When making a model it is quite common not to include all details. Examples may be structural members
not adding to the load carrying structure or coating. Such details have a mass and these are not part of the
mass model unless you have changed the material densities or added explicit point masses.

In order to overcome this limitation when making a model it is possible to scale structural masses to a given
value. The principle behind such scaling is to:

e Make a named set
e Scale mass for the actual set
When scaling the masses, new material properties will be created. There are two options:

e Scale the mass, keep the materials unchanged in GeniE but update the materials as found on the
FEM-file. This is the default option. Typically, the material MAT1 will be defined on the FEM-file
as MAT1 <scaling factor> and used by the relevant structural members. The scaling factor is
automatically defined by GeniE and is the relation between the structural mass and the target mass.

e Scale the mass, and update the materials both in GeniE and on the FEM-file. By this you can also
verify the new material names and connectivities in GeniE. You need to use the command
Tools|Properties|Create Scaled Materials to do this.

In the example below, a named set has been created and the mass is changed from 203.308563 tonne to 250
tonne.

A named set (Frame) has been created. The structural
mass is 203.308563.

=3 suad Name | Descipton |  Select the named set you want to scale the mass for,

D Analysis [ FFrame  Set : .
B8 Environment click RMB and choose Scale Mass Density.

-3 Equipment

-3 Properties

E-{3 Stucture

= Utiities
D Guiding Geometn
- Sets Rename. ..

MNarmed set...
Yiew options...
Yisible model J
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14 Scale Mass Densities

~

Current Mass: |2DS.308583 tonne  [tonne]
T arget Mass: |25E| [torne]

Sek: IFlame

212

x|
Cancel |

Thiz applies only to
beamsz and plates,
not point masses or
equipments,

29 August 2011

Specify the target mass and click OK. GeniE now
ensures that the mass of named set Frame is now 250
tonne.

The scaling factor used by GeniE is 250/203.308563 =
1.229657995. You can also find this factor from the
command language window.

Mame | Description

EFSETY

D

{17 Analysis
{1 Enviranment
{21 Equipment
B Properties
[ Beam Types
- [ Hinges
- [ Hydio
- [ Load Interfaces
- [ Mass Densiy Fa

B=
[ Mesh

1¢°Sl52 aterial, lin. isotropic, E=2.1e+008, vield=345000, dens=7 .85, poisson=0.3, th.exp=1.2e-005, damp=0.03

A new material has been created on the
FEM file and connected to the relevant
structural members, but not in GeniE.

{0 Analysis =] | Description

Hame:

{1 Environment

{7 Equipment

B {7 Propetties

. [ Eeam Types
{7 Hinges

3 Hydio

£ Load Interfaces
{1 Mass Densty Fa

#5152
- 5t52_1_22566

[ Mesh

Material, lin. isotiopic, E=2.1e+008, yield=345000, dens=7.85, poisson=0.3, th.exp=1.2e-005, dai
Material, lin. isotropic, E=2 1e+008, yield=345000, dens=3 65282, poisson=03, th exp=1.2e-005 |

By using the command
Tools|Properties|Create Scaled Materials
a new material name is created and
connected to the structural members in
named set Frame.

Id Scale Mass Densities

=

Sef: |Frame

Current bMass;  |249.9933399 tonn  [tonne]

T arget kazs: I [tanne]

Cancel |

This applies only to
beams and plates,
nok point magses or
equipments.

The mass is now set to 250 tonne. You may change it
again if you would like to do so.



DET NORSKE VERITAS SOFTWARE

SESAM GeniE User Manual Vol. 1

Version 6.0

3.17 Run Eigenvalue Analysis

Eigenvalue analysis started from the GeniE user interface is done from the menu Tools|Analysis|Activity

Monitor (or Alt+D).

{4 Create Linear Static A x|

M arme: I.l'l'-.nal_l,lsiﬂ

Areailable activities

¥ | teshing

[T ‘wave Load Sctiviy = Static

v Linear Stuctural Analysis

[ Pile Sail &nalysis
¥ Load Results

% Eigenvalus

Cancel |

213 29 August 2011

Activate the Eigenvalue option.

When analysis type is set to Eigenvalue, the 10 first
eigenmodes using Lanczos method will be computed.

If you want masses from equipments included in an
eigenvalue analysis, they must be placed in a static
loadcase(s) and ‘the represent equipment as loadcase
independent mass’ must be switched on.

In such cases, it is a requirement that the loadcase(s) must
be numbered higher than the highest eigenvalue to avoid
conflicts with result case numbering generated in the
eigenvalue analysis.

14 Activity Monitor

®

[ Journal activity executions

cancel To change solver type and number of

eigenmodes, select the Linear Structural
Analysis, push RMB and choose Edit

14 Linear Analysis

Analyziz type

" Static Analysis

* Figenvalue Analysis

Advanced

v ‘warp Comrection [4 node

Eigenvalues

Sokver |egLanczos j
Humber of Modes 1a

Shift

elements]

Ok | Cancel Appl
PEY ™ Datacheck Only

sestra.inp
sestra.lis
sestra,mnk

: ¥ Automatic generation of input files

activity.
Ackivity Drur ation Status Generate Inpu
4% 1.+ Analysist - Analysi s ok Started If you are familiar with the Sestra input
M 1.1-Meshing (Always Regenerate) 0s Mot Started . . )
B 1.1.1-Deleteloads s Mot Started file from before, you may edit the input
] 1.1.2 - Generate loads 0s Mot Started H H H
B 115 Dot medh o ok bt file manually as described in Chapter
M 1.1.4 - Generate mesh Os Mot Started 3 13 1 . 2
=] Eﬁ 1.2 - Linear Structural Analysis, Eigenvalye (s Mok Star Yes
MR 1.3-Lload Results E l’ted

You may now change to e.g. another solver and run
the eigenvalue analysis.

34 Linear Analysis

[V Automatic generation of input files

The solver MultifrontLanczos is selected.

Analpsiz type Eigervvalues
Salver
™ Static Analysis
. . egHouzehaolder
* Eigenvalue Analysis Humber of M oql anczos
; cgbultifrontL anczos
St egSubspace k

Advanced
[v “warp Comection [4 node elements)

QK | Cancel | Apply |
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When analysis is performed you can investigate the results from the results view

214

(Tools|Analysis|Presentations or Alt+P).

*

£ UM

Mame

| Description | FEM Loadcase | FEM LC Ruls

-0 Analysis

{7 Activities
424 Load Cases
L7 Enwironrment:
-1 Equipment
- Properties
B Structure

£ utilities

@ Analysis2 EIGEN(L)
@& analysis2 EIGEN(Z)
@ Analysis2 EIGEN(3)
@ Analysis2 EIGEN(4)
@ Analysis2 EIGEN(S)
@ Analysis2 EIGEN(G)
@ Analysis2 EIGEN(T)
& analysis2 EIGEM(E)
@ Analysis2 EIGEN(T)
@ Analysis2 EIGEN(LO)

Eigenvalue
Eigenvalue
Eigenvalue
Eigenvalus
Eigenvalue
Eigenvalue
Eigenvalue
Eigenvalue
Eigenvalue
Eigenvalue

1

W=~ o

=
o

Yariable
Yariable
Wariable
Yariable
Yariable
Yariable
Yariable
Yariable
Wariable
Wariable

23 Oct 2004 23:17

UM

Analysis2.EIGEN{6)
Eigenvalue = 21.4601 [radfs]
Displacements - All, deformed
Min: 0

Max: D.0262013

Eigenvalue analysis performed with

29 August 2011

10 eigenmodes.

The 6" eigenmode shown.

2.620e-002
2.402e-002
He.183e-002
H1.965e-002
H1.747e-002
H1.528e-002
I1.31ne-nnz
1.092e-002
Hs.734e-003
H6.550e-003
4.3672-003
2.1830-003
0.000e+000
* *
* EIGENVALUES =
* *
* FREQUENCIES =
* *
ALL EIGENVALUES BEING CAL-
CULATED ARE PRINTED TOGE-
THER WITH THE CORRESPONDING
FREQUENCIES AND PERIODS
FREQ = SQRT(EIGENV)/{2.%PI)
PERT = 1 /FREQ
1 1 1 1 I
T ¥o T EIGENVALUE UNTT: (SEC)-2 I  FREQUENCY UNIT HERTZ 1 PERIOD TUNIT: GEC T
1 I I 1 I
1 T T 1 T
1 1 I 0.4061173E+02 I 1.014 1 0.98595 I
T 2 T 0 4855398E+02 T 1109 T 030171 T
1 3 I 0.1710760E+03 I 2082 1 048038 I
T i T 0 2653113E+03 T 2592 T 0 38575 T
I 5 I 0.2945582E+03 I 2.732 I 036610 I
I G I 0. 4605365E+03 I 3415 I 023278 I
T 7 T 0 4827904E+03 T 3497 T 0 28596 T
1 g I 0.6836569E+03 I 4161 1 024030 I
T 3 T 0 B434090E+03 T 4822 T 0 21638 T
1 10 I 0.1166122E+04 I 5435 1 0.18400 I
T T T T T

More information may
also be found from the

Sestra listing file.
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3.18 Run Wave Load Analysis

To run wave load analysis a number of wave data needs to be defined. Some of these belong to the concept
structure model (Morison coefficients, non-structural elements, and flooding), while the remaining must be
defined in the Wajac input file.

The hydrodynamic properties are defined as separate properties and connected to the structure model in the
same way as for example a section profile or a material type. They are defined from the
Edit|Properties|Morison Coefficient or Flooding.

Property Sheet x|l A Morison property MD1 is defined with drag
Morison Coeflicierts | coefficients 1.0 and added mass coefficients
o7 | S 2.0. To verify where hydrodynamic properties
Newmoricon have been assigned, either graphic or tabular
< o |00 verification can be done. The picture below
z Cy | shows that MD1, MD2, and MD3 have been
car [ assigned to different beams, You can do colour

coding also. -

Cd = drag B |n.u
Cm = inertia

Cry |2.u

Cmz |2.D

(0] I Cancel Apply

B Microsoft Excel - Genie.xml =]
@ Fle Edit WView Insert Format Tools Data  Window Help Type a queston for help = = @ %
NEHS 8| SRYT s BR-| v o g4 2|l ms -7,
Arial ~l0 - B I U SESE=EBEF%, MM EE A
3 #3 %A 2 @ ¥ | ) W 6D | YReply with Changes... End Review... .
M4 - £ Beamll
A [ B [ C D [ E [ F [ G [ H [ I [ J [ K =
| 1 |Name X-End1 [m] Y-End1[m] Z-End1[m] X-End2[m] Y-End2Z [m] Z-End2[m] Section Material Morison Coeff Flooding
| 2 |Beam1 -30.000 -25.000 -2.000 -25.000 -20.000 62.000 pipe125 mat1 WD1 FLO_0_9
3 |Beam10 -29 845 24 845 -0.012 27.500 22.500 30.000 pips08 mat1 D2
Beam11 -30.000 25.000 -2.000 -25.000 20.000 52.000 pipe125 mat1 WD 1 FLO 0 @
| 5 |Beam12 -27.500 22500 30.000 25,155 20,155 60.012 pipe06 mat1 WD2
| 6 |Beam13 29.84% 24 845 -0.012 -27.500 22.500 30.000 pip=06 mat1 WDz
| 7 |Beam14 -25.155 20155 60.012 27.500 22.500 30.000 pipe06 mat1 WD2
| 8 |Beam15 29 845 -24 845 -0.012 27.500 22.500 30.000 pipe08 mat1 WD2
| 9 |Beam16 29.845 24 845 -0.012 27.500 -22.500 30.000 pips06 mat1 WD2
| 10 |Bearmn17 27.500 -22.500 30.000 27.500 22.500 30.000 pipe06 mat1 WMD3 -
W 4 » W]\ MairToc / Overview Y Beams / BeamMass { BeamSeg f Sections / Materias / Hydro / Supparts /|4 | L”J
& B Microsoft Excel - Genie.xml = ol x|
@ File Edit WView Insert Format Tools Data  Window Help Type a question for help = = B X
DeEat Sy dBR-< | v o - @ =-2 8 ill4100% -3,
Arial w0 -BlrulE=E=EHF %, B8 EE AL
3 % %A LA T 8 | 0 W | weReply with Changes... End Review... |
Al - & MName
A B | ¢ | o | e | F | & | H | I'F
1 |Name Type J
| 2 |[FLO_0_9 Flooding coefficient, flooding=0.9
| 3 [MD1 horison coefficients, Cdwx=0, Cdy=1, Cdz=1, Cmx=0, Cmy=2, Cmz=2
| 4 [MD2 Morison coefficients, Cdi=0, Cdy=0.5, Cdz=0.5, Cmx=0, Cmy=2, Cmz=2
| 5 [MD3 Morison coefficients, Cdx=0, Cdy=0.7, Cdz=0.7, Cmx=0, Cmy=2, Cmz=2
5 -
W 4 » W[\ MarToc / Overview / Beams / BeamMass / Beamseg f Sections / Materials Hydro ¢/ Supports /|4 LlJJ
Ready v

The hydro properties may be changed and edited from the property sheet. You may also find these properties
from the browser area under Properties Hydro.

For further details on how to run hydrodynamic analysis, as well as pile soil analysis, please consult Vol. 2
of this manual.
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3.19 Change and run analysis again

GeniE is designed for frequent changes of model and subsequent analysis (also known as re-analysis).
Basically you change what is needed and start the analysis to get new results. It is always wise to keep
copies of the journal file for the various changes so that you can easily backtrack to the various model
revisions.

In the example below a frame is loaded with a uniform line load at the top beam and the bending moment
diagram is shown (picture to left). The picture at right shows the same frame, but now with two supporting
beams at the top corners (in total 4 clicks to insert the beams and 1 click to run the analysis).

=-555.313

-555.313 555.313

R94.68/7
259.341
532.913

&287.292 208292 &—»a73.768 ~3740768,

3.20 Panel modelling

This Chapter describes how to create a panel modelling for use by HydroD and DeepC. The panel model
that describes the wetted surfaces together with the mass model (optional) may thus be used for
hydrodynamic analysis in HydroD and coupled analysis in DeepC. Furthermore, you may include tank
specifications in the panel model for use in hydrostatic and stability analysis in HydroD.

The principles behind panel modelling are as follows:

1. Create a hull form including tanks if relevant. The hull form may be modelled from scratch or by
importing data from e.g. a SAT-file.

2. The plates created have a front and a back side. These can be given different wet surface properties.
The front side is the one in direction of positive local z-axis for the plate.

3. A hydro pressure loadcase must be created and associated with one wet surface property only.
Typically one loadcase for the wet surface on the outer shell and one loadcase per tank.

The following example shows how this can be done on a simple barge with one internal tank. Furthermore,
emphasis has also been given on how to verify the panel model.

]
General  Settings I Mousel Model I Annotation / Diagramsl i

ER=y=grr= =] [ Pepe [Vake [oameawrer| Please note that you can customize the colour
Fo® nceems | @ bt 01 P appearance on front and back side of the plate
[-g> @ Feature edoes £ Plate back color F:140 G:20 B:20 Plate 1 1 1
- @ Joint ’ fEPIatafront color R1EG115B:140  Plate from VIerOptlonslsettlngS
H-ad Mass W Tranzparency 0% Plate
Zen

Back Face Culling
Dualzided Polygon
@ Flate back color
@ Flate front color
. Transparency
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H-77 Sturhre 3
14 Create/Edit Wet Surface Properties
Duter Shell |

= tut
B Analysis
B Erwitorment
(] Equipment
E-{7 Properties

{71 Beam Types

{7 Hinges

{7 Hydra

{7 Load Interfaces

{7 Mass Density Factor:

{7 Materials

{7 Mesh

{7 Pile Characteristics

{7 Reinforcements

{7 Sections

{7 Thickneszes
Sy

et Surface:
b

Mame I [iescription
@ Tank_preszure Outer Shell
@ Wet_suface Outer Shell

Wet Surfaces ...

Mew Wet Surface ...
k

Fields ... :
Save HTML Report ...

* New  Edi exist\nglNEW_WBl_SurfﬁCa

Represents the wet part of the hul,
subject ta extenral hydio pressure

x|

Cancel Apply

29 August 2011

Step 1

A small barge including one internal tank has been
created.

Step 2

Make a named set for the outer hull and the tank. Note
that all surfaces needed to define the closed tank must be
part of the set.

The figure to the left shows the named set called Hull
while the named set Tank is shown above.

Step 3

Make properties for the so-called wet surface. There
must be one property per outer hull and one per internal
tank. For example, a model with three internal tanks
needs four properties.

A wet surface property is defined as shown to the left or
from Edit|Properties|Wet Surface.

In this case two properties have been defined, one for the
hull and one for the internal tank.

Step 4.

Assign the wet surface property to the outer hull. Select
the outer hull from named set (in browser under Utilities,
select and show visible model only). Open the folder
Wet Surface, select the Wet_surface and apply to
selected members only.



DET NORSKE VERITAS SOFTWARE

SESAM GeniE

User Manual Vol. 1

Version 6.0

| Description
Cuter Shel

B tut Narne
- Analsis & Tark
-] Erwironmert 'Y
-] Equipment
=-{] Properties

{7 Beam Types

~{ 7] Hinges

{71 Hydra

-{7] Load Interfaces

~{ 7] Mass Density Factars

7] Materials

-] Mesh

+{_7] Pile Characteristics

++{_7] Reinforcements

{1 Sections

{7 Thicknesses

- 'Wet Surface

H-{ Stucture

=3 Utilities
#-{] Guiding Geometry
L[] Gets

1% Select plate side

Select which zide(z] of the plate pou
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S0 Name | Deseription | FEM Loadease |

{3 Analysis

-0 Activities
Load Cases
£ Ermironment

]
i {4 Insert Load Case

@® LC1_Outer  Dummy Hydro Fressure LoadCase 1
@ LCZ_Tankl  Dummy Hydio Fressure LoadCase 2

x|

Hame: ILE'I_Duter_plessule

v Dummy Hydro Pressure

Wet Suface | ac
<Create new WetSurface:
l Tank,
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The property Wet_surface has been selected and may
now be applied to the selected members, in this case the
named set Hull.

A dialogue will now ask you for which side to apply the
wetted surface. In this case it has been applied to the
Front side, i.e. the one in direction of positive local z-
axis for the plate.

Step 5

You can now verify that the properties wet surface have
been applied to the right named sets. This can be done
from the wet surface browser by selecting the properties,
right clicking the mouse and select Color Code
Property. The figure to the left shows that Wet_surface
and Tank_pressure have been applied to the outer hull
and the tank respectively.

The tank pressure has been applied in the same manner
as described in Step 4 above.

Step 6

It is now necessary to create one loadcase per outer
surface and one per internal tanks. You insert a
loadcase as normal, in addition you need to tick off the
Dummy Hydro Pressure box and specify which wet
surface shall be part of the loadcase.

The figure to the left shows that the loadcase
LC1_Outer_Pressure applies for the hull, while the
LC2_Tank1 applies for the internal tank.
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Step 7

Yoy can now verify the applied hydro pressures by
selecting the relevant loadcase. Before this it is
necessary to generate the applied loads — either by a)
selecting the loadcase, RMB and Generate Applied
Loads or b) when making a finite element model
(Tools|Analysis|Create Mesh).

The figure to the left shows that the pressures are
acting in the wrong direction at the bow and the aft of
the barge.

Step 8

The plate normal may now easily be changed by
selecting the plate, RMB and Flip Normal.

Control of a plate normal may be done at any time;
when you change it that direction of the pressure is
changed accordingly.

The end plate has now
changed orientation as
shown to the right.

When displaying the loadcase, the pressures are now
acting in the intended direction.

Step 9

When you have ensured that the hydro pressures are
acting as intended you can create the finite element
model (also referred to as the panel model) by
Tools|Analysis|Create Mesh. The finite element
model may also be given an explicit name for easier
import to HydroD and DeepC (Tools|Analysis|Export
FEM file).

The figure to the left shows the tank pressure applied
to the finite element model (loadcase LC2_Tank1).
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The model has how been imported to HydroD for
subsequent hydrodynamic or stability analysis.

The figure to the left shows the panel model seen from
below.

Note, this figure has been created by HydroD.

Similarly, the tanks may be visualised in HydroD as

%%giﬂug 2005 10:43
ie_UM . .
A shown on this picture.

The pictures below show the hydro pressure on the concept model as well as on the finite element model to
be imported by e.g. HydroD or DeepC.
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You may also apply wet surface by using a feature for selecting only one side of a plate. The example below
illustrates how this feature works.

The barge has two large plate concepts in
the middle part.

By using the filter side it is now possible
to select one side only of a plate.

[
PR A N e RN T

I Filter Plate

The outer part (front side) of the plate is
selected and wetted surface can be
applied.

b

Description: Frontside of Plate
Marne: Pl4.front

The inner part (back side) of the is
selected and wetted surface can be
applied.

LS

—
Description: Backside of Plate
Marne: PILback

Hydrostatic pressure has been created — as
can be seen the direction differs for the
two plates in question.
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4. EXECUTION OF GENIE

This Chapter described how to start the program, which files are used by the program, and any high level
limitations.

4.1 Program environment
GeniE runs in a Windows environment, be it Win XP, Vista or Win 7.
From V6.0 GeniE is available both as a 32 bit and a 64 bit application.

GeniE 64 bit can only be installed on a 64 bit operating system. It allows for a larger database, hence the
models can be larger. The database can be up to 2 GB compared to 1 GB for GeniE 32 bit.

The installation program inserts an icon on your desktop as well as on your start menu. This means you can
start the program in three different ways as shown below.

&6 X Internet ; My Documents
7 dal, - Internet Explorer ~
EETEm e € ma )My Recent pocuments »
. : ! Microsoft Cutock .
I Location: C:\Program Files\DNVS\Genie\Program _| My Pictures
o Microsoft PowerPoint _J My Music
: .a My Computer
Internet I Microsoft Games 4 \)g
Internet Explore |77 MUSICMATCH v - & My Network Places
. erts v '
E-mail I} Sesam D @ Motepad | Location: C:\Program Fles\DNYS\GerietProgranm r
Microsoft OLtiod [ E— » &I] orline Help =
: I simo » [£] Readme.tct FleiessitEe: e‘ Connect To ’
Microsoft Power = -
I Snagic ¥ cEcaM Genie : -
= Microsoft Word 2 Printers and Faxes
$6 sesa Gene L) Snaglt & i’
» I SoundMax s @ Snaglt 6 @) Help and Support
@ Notepad I Star Aliance Timetable » I') Search
I Startup »
Microsoft Excel Acrobat Distiler 5.0 , Al Brograms  » I RUN...
“} Adobe Acrobat 5.0
E Microsoft Word Log Off E)] Shut Down

&) Intermet Explorer

E@EZ Snaglt 6 [ Cutiook Express

i Remote Assistance
&Y windows Media Player
UNAECEIEIN 3, \windows Messerger

Log Off E)] Shut Down

By changing the “start in” location in icon property dialog, you can select where workspaces will be created.

SESAM Manager also supports GeniE, and you can run the program from this environment. This option is
of importance when running GeniE in a superelement analysis together with other SESAM programs.

—~ ESESAM MAMAGER 5.3-01 Project: a Superelemel - o] x|
File Project | Model Load Analysis Result  Ufiity Options Help

[ General FREFEM...

B Concept Modelling x|

ncept GENIE. . Y

ORERE T bame PREFRAME...
Tubular Joint PRETUBE. .. Program used: GEMIE
Siuperelzment handing PRESEL... Diicliees sl m

Hydro Modeling PREVWAD. ..

SUb-modeling SUBMCD... Input made [Windows |

Cormmand input file File name | ‘
Editinputfile |

Wigw Model

Edit Program Files...

[v Run interactively after cammand inputfile processing

Direct analysis model Superslement.. |

| OK I Cancel |
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You may also start the program from a DOS window. With this option, you can add more execution
information like for example “start the program, import a journal file, and exist while done”. You start the
program from the installation folder (default: C:\Program Files\DNVS\GeniE\Program) as shown:

B8 Command Prompt _|_|_|

C:\>cd program files [«
[

C:\Program Files>cd dnus
C:\Program Files\DNUS>cd genie
C:\Program Files\DNUS\Genie>cd program

C:\Program Files\DNUS\Genie\Program>Genier

The program now starts, but no files are automatically read in.
By typing GeniEr /? the following information is provided on the screen:
x| This sheet provides in formation
CommandHine arguments Commands executed abOUt the Various Command'l | ne
genie Start program without database. argu_ments that can be USEd When
genie flename Cpen existing database, starting the program. For example:
genie flename /new Open new database,
fcom=[path]input.js Run a command input flle. . H H
fexit Exit after running command input file, C\P rogram Fi IeS\D NVS\Gen | E\
i er e Siery i D EElog) Program\GeniEr top2 /new
Examples: /com=input.js /exit
gdenie topside fcom=top_in Open existing 'topside.gni’ database, run 'top_in.js' file.
genie topside fcom=top_in.js fexit COpen topside.gni’, run 'top_in.js' file, exit immediately.
genie top2 fnew fcom=input.js fexit Open new 'top2.gni* database, run input.js' file, exit. See Shee_t to Ieft for further
explanations.
Cbserve that
- command input fles may include an absolute or relative path.
- arguments may be entered in any order,
QK

4.2  Files used by GeniE

GeniE (and Sestra — Wajac — Splice (including Gensod) when started from the GeniE GUI) produces and
uses the files listed below.

e The journal file (including the clean export functionality), format *.js

e The database, format *.gni

e The GeniE saved report, format *.lis, *.html, *.xml

e The GeniE saved graphics file, format *.gif, *.jpg, *.eps, *.bmp, *.tga, *.tif, *.ps, *.vrml, *.dfile
e The GeniE_log.txt file in case of model errors and/or warnings

e The SESAM neutral file, format T*.FEM

e The Sestra input file, format *.inp

e The Sestra listing file, format *.lis

e The Sestra maintenance file, format *.mnt

e The Wajac input file, format *.inp
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e The Wajac listing file, format *.lis

e The Wajac result file, format L*.FEM

e The input data for soil (Gensod), format *.INP
e The Gensod listing file, format *.LIS

e The Splice input data, format *.INP

e The Splice listing file, format *.LIS

e The SESAM results file, format R*.SIN

o Start up file for Framework, name fw_new.jnl

These files are all stored on a directory (the user is prompted for installation route, in this case Workspaces):
C:\Workspaces\Project name

All relevant files may be accessed from the GeniE user interface (from the Activity Monitor), meaning that
you do not need to manually find them. You do not need to access these files to run GeniE, but if more
details are needed it is convenient to look in these files.

The journal file and database are saved when you exit the program or save it. There are no automatic save in
GeniE, you should thus remember to save from time to time. If you are in a “what-if-type” of modelling
stage you should save before you do a change. If you are not satisfied, you can always close down the
session without saving and go back to the previous revision.

While modelling GeniE will journal all commands onto a journal file named <time stamp><workspace
name=>.js. Each time pressing EXit or Save Workspace, the content of this file is copied to a journal file
called <workspace name>.js. If for some reasons e.g. the program will crash or you encounter a power
failure, you can re-run your model by using the time stamped journal file as command input file.

Alternatively, use the File|[Export|GeniE journal file (js) to get a clean journal file without history.

4.3 Program limitations

The program limitations are relative to the content of this User Manual. Program errors and other limitations
as such are listed on the GeniE status list.

For further details, please consult the status list system on www.dnvsoftware.com -> select support and then
Status List. The status lists are updated every week-day and comes with a free text search tool.

4.4  Program extensions
GeniE comes in two variants:

1. GeniE together with extensions. This is a stand alone tool that contains all functionality covered by
this user manual.
To do curved shell modelling it is required to acquire the extension GeniE Curved Geometry
(CGEO).
To do beam capacity check, the extension CCBM is required.
To do plate capacity checks, the extension CCPC is required.

In addition the user needs separate licenses for other program modules such as the analysis program
Sestra, wave loading program Wajac, pile-soil interaction program Splice and code checking program
Framework.
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2. GeniE.Lite which is a subset of GeniE Basic bundled with Sestra. Curved geometry and beam
capacity checks are supported by the GeniE Lite license, plate capacity checks are not.

441 More about the GeniE Lite licence
With a GeniE Lite license you can use GeniE in exactly the same way as for the full license with a few
limitations:

1. Your mesh cannot contain more than 10.000 FEM elements
2. Your model cannot contain more than 500 beam concepts
3. Plate capacity checks are not supported.

4. Wave loads and Pile Soil analysis are not supported.

The first two limitations are enforced when creating a finite element mesh.

Max 10.000 FEM elements

Under the GeniE Lite license you cannot run an analysis on a model with more than 10.000 elements. If you
try to do this, the following message will appear:

GENIE_LITE D5.2-00 licensed limitation value exceeded

@ Your license allows max ELEMENTS = 10000, actual value = 16378
Please use the full program version to analyse this model or make the model more coarse.

If you get this message you could try to make your mesh coarser in order to reduce the number of FEM
elements.

If a coarse mesh does not give you a satisfying result, you should consider upgrading to a full GeniE license.

Max 500 beam concepts

Under the GeniE Lite license there is one limitation to your concept model. Your model cannot contain
more than 500 beam concepts when running the analysis. There are no limitations on other concepts, like
plates, support points etc.

If you try to run the analysis with more than 500 beams, the following message will appear:

GEMIE_LITE D5. 2-01 licensed limitation value exceeded

@ Your license allows max COMCEPTS = 500, actual value = 2511
Please use the full program wersion to analyse this model or make the model more coarse.,

If you exceed the limit of 500 beam concepts with just a few beams, you should try simplifying your model.

If you exceed the limit of 500 beams with a significant amount, you should consider upgrading to a full
GeniE license.
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4.5 Messages produced by GeniE

*;t” CiiWorkspaces'a'a.gni - Genie
Fle Edit view Insert Tools Help

=lolx|

[D@dmx|2|[eta@aEes| <@ 8 &7 [ren- ] o1

= <F

|/~E~|E- - 8-K B BEw- o5 ®

[ w5 L 2 secz00

20 Mar 2004 2316
E{da - || Mame [ Description .
= Analysis mLC1 Load Case Lt
[0 Load Cases wRLC2 Load Case
{3 Equipment. mLCE Load Case
{1 Properties L C4 Load Combira..,
EH:I Structure
- (1] Features M
[ {3 Point Masses
[ Support Poir ¥ ¥
| | B | o
i Bl
Info:
The following was found during meshing:
69 beams had no implicit/explicit mesh density
8 plates had no implicit/explicit mesh density
This information may be relevant to enhance the FEM analysis.
Meshing operation proceeds. _|LI
[l »
4 Messages/\ Command Lme)\\/isual C\ipbuard)\Defaulls/
N
First Record ’7 ’W ,7 7

4.6 Software and hardware recommendations

During an interactive session (or
when importing data from other
systems or a js-file), GeniE
reports any warnings or error
message on the Message Area on
the Graphical user interface. The
same messages are also copied to
the file GeniE_log.txt.

In addition other information is
posted under the Messages Tab.

Processor

parallel.

At least a dual core processor is recommended as you can then work on your
computer even when GeniE is running an analysis etc.

If you are planning on running PULS, you can speed up the process a lot if
you have several processor cores as PULS is able to use all available cores in

Memory At least 4 GB of RAM recommended.

Screen

24” screen with a resolution of 1920 x 1200 recommended.

Disk Storage 500 GB recommended.

Software

wizards.

To be able to view the XML-reports created from the File|Save report you
need Microsoft Office 2003 or newer — this also applies to running the

or later.

The user documentation is best viewed using an Acrobat Reader version 4.0
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4.7 Database version checking

As the GeniE program evolves, the internal database schema sometimes changes (perhaps even
significantly), in order to cater for new user demands in functionality or performance. This implies that the
user must be aware that the database created with one version of GeniE cannot be guaranteed to be readable
by another version of GeniE. As described in section 3.1.8, the compatibility over program versions is
supported via the journal files. You can use the journal file created from an interactive session, one that has
been edited or the clean journal file. Another compatibility alternative is XML (export XML file using old
program version, import XML file using new program version).

Starting with GeniE version 2.5, the program performs an explicit database version check when opening an
existing database. The requirement for success is that the database was originally created with the same
version of GeniE as the one currently being used for accessing the database. If a difference is detected, the
database will not be opened, and the user is instructed to instead use the journal file to recreate the database
for the current version of GeniE.

For special cases, the database checking can be by-passed by means of a special "/nover" command line
parameter. NOTICE: You are advised not to use this feature unless you are sure there is no other way to
recreate the database for the current version (i.e. you are advised to use the journal file whenever possible).
Overriding the database version check can cause unpredictable effects, including sudden program stop.
Contact software.support@dnv.com on advice how to use the “nover” feature.
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4.8  Setting the path to external applications

GeniE uses several external applications. The path to these el M TEert Teok e
applications is normally set automatically when you install [ mew workspace. .. Chrl+h
GeniE. = Open Workspace. .. Chrl+O

In some cases you may want to manually change the path to
an external application. It could be that GeniE did not —
succeed in finding the correct path while installing or that Set Default Warkspace Folder. .
you want to try another version of the external applications
etc.

Sek External Applications. ..

To change the path to an external application, you select
File|Set External Applications.

The External Application dialog appears and you can change the path to the following external applications:

- DIV Rule Service
- PULS Advanced Viewer sternal Anplications a

- PULS Excel Spreadsheet Application Path
- SESTRA 64bit DY Rule Service
- SESTRA 32bit PULS Advanced ...

PLLS Excel Spre...

SESTRA &4hit
Select a column, press the Browse = A

button — go to the folder where the
appropriate executable exists — select

|t and preSS Ok Browse [ Cancel | (] 4 |

DNV Rule service

- when DNV Rule service was not installed as part of the Genie Installation.

PULS Advanced viewer and PULS Excel

- when Nauticus Hull or the Buckling Package is installed to default location, but these tools fail to
start.

SESTRA 64 bit

- when Sestra 64 bit is installed on your computer (you are running on a 64 bit OS), you must set the
program location here.

SESTRA 32 bit

- when Sestra 32 bit is installed (you are running on a 32 or 64 bit OS), but you do not have only
Sestra installed. If you are running GeniE.lite, you will normally not need the full Sesam Products
installation, and you must set the Sestra location here. Further, if C:\Windows\Sesam.ini does not
exist, or points to a wrong Sestra installation, you may overide the Sestra location here.
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5. SHORT DESCRIPTION OF COMMANDS

5.1

5.11

5.1.1.1 The File pulldown menu

Menus

Pull-down menus

|E Edit Yiew Insert Tools Help

[} Tew Workspace

= Qpen Workspace...

=] Save Workspace
Close Woarkspace

Crl+N
Cirl+0
Crl+5

Save Graphics As...

There are six main pull-down menu's, they are described in the following.

Print Graphics. .. A )
E— A pulldown menu shows the various commands available. The short commands
mport »| are also listed here.
Export G
Resd Command £ More information about the commands is available on-line by looking at the lower
Recent Command Files ’
Recemtwc;kspaces H |Eft corner Of the GUI
Exit
MAIN LEVEL | SECOND LEVEL THIRD LEVEL DESCRIPTION
File New workspace Make a new project

Open workspace

Open up existing project

Save workspace

Save model to database

Close workspace

Close a workspace

Save graphics as

Save a graphics file

Print graphics

Print a graphics file directly on printer

Save report

Save a print of your model (text, HTML, XML)

Import XML Concept Model Import structural concept model
FEM file Import geometry and loads and create concept model
SACS file Import geometry and loads and create concept model
STRUCAD 3D file Import geometry and loads and create concept model
ACIS SAT file Import geometry from SAT and create concept model
Intergraph PDS (SDNF file) Import geometry from PDS and create concept model
CadCentre PDMS (SDNF file) | Import geometry from PDMS and create concept model
Section library Import AISC, Euronorm/Norwegian Standard libraries

Export XML Concept Model Export concept model to XML format

Intergraph PDS (SDNF file)

Export geometry to PDS

CadCentre PDMS (SDNF file)

Export geometry to PDMS

GeniE journal file (JS)

Create and export a clean journal file

Read command file

Read in and execute a journal file (.js file)

Recent command file

Read in and execute one of 10 last used journal files

Recent workspaces

Read in and open one of 10 last workspaces

Exit

Exit program and save workspace
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5.1.1.2 The Edit pulldown menu

File Edi{k Wiew Insert Tools Help

By Copry Crl+T
* Delete Del
Properties ..
Rules '

29 August 2011

MAIN LEVEL | SECOND LEVEL THIRD LEVEL

DESCRIPTION

Edit Copy Copy a selected object using translate, translate, rotate,
or 3 point position
Delete Delete a selected object
Properties Edit and modify a property library
Rules Joint creation Rules for automatic creation of joints
Joint design Rules for calculating can, stub, cone, planewise gap
Tolerances Set tolerances when working with tolerant modelling

Connected move

Rules for connected move

Units Specify input units
Meshing Set global rules for creation of mesh.
Sets Set rules for compact or verbose scripting of sets

5.1.1.3 The View pulldown menu

File Edit giewk[msert Tools  Help
Browser
Tabs
Status Bar

Y Refresh Graphics
Toolbars

Options. .. AfE+O

MAIN LEVEL | SECOND LEVEL THIRD LEVEL

DESCRIPTION

View Browser Tick off for browser window
Tab Tick off for viewing command line interface window
Status bar Show or hide the status bar

Refresh graphics

Redraws the current graphic view

Toolbars

Tick off options for toolbars & tooltips

Options

Access to a number of options controlling the view
(Display settings, Category settings, Cursor feedback,
Load and result, Presentation)
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5.1.1.4 The Insert pulldown menu
Ele Edt view | Inserly; Tools  Help
Beam 4
Elate *
Support L4
Jaint 4
Mass ...
Feature Edge ...
Guiding Geometry b
Profile ...
Equipment b
Explicit Load 4
Load Case ...
Load Combination ...
Enwironment 4
MAIN LEVEL | SECOND LEVEL THIRD LEVEL DESCRIPTION
Insert Beam Straight Beam Dialog Insert a beam and specify end points manually
Straight Beam Insert a beam graphically by snapping to 2 points
Curved Beam Insert a curved beam graphically by snapping to 3
points or more
Plate Flat Plate Dialog Insert a plate and specify corner points manually
Flat Plate Insert a plate graphically by snapping to 4 points
Skin Curves Insert a curved plate graphically by clicking to 2 curved
lines or more
Support Support Point Dialog Insert a support and specify location manually
Support Point Insert a support graphically by snapping to 1 points
Support Curve Insert support conditions along a line (curved/straight)
Joint Joint dialog Insert a joint by specifying it’s coordinates manually
Joint Insert a joint by snapping to a point
Generate Joint Insert joints according to the joint creating rules
Mass Uniform Insert a point mass

Generic point mass

Define a directional mass or diagonal mass matrix

Feature edge

Insert an edge for controlling quality of mesh

Guiding Geometry

Guide Plane Dialog

Insert a guide plane and specify corner points manually

Guide-Curve-Dialog

Insert a guide curve and specify coordinates manually

Guide-Line-Dialog

Insert a guide line and specify end points manually

Guide Point Dialog

Insert a guide point and specify coordinates manually

Guide Plane Insert a guide plane graphically by snapping to 4 points

Guide-Point Insert a guide point graphically by snapping to 1 point

Guide Line Insert a curved guide line graphically by snapping to 2
points or more

Polycurve Insert a polycurve graphically by snapping to 3 points

or more
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MAIN LEVEL | SECOND LEVEL THIRD LEVEL DESCRIPTION

Guide Spline Insert a guide spline graphically by snapping to 3 points

or more

Guide Arc Elliptic

Insert a guide arc elliptic graphically by snapping to 3
points (origin, start and end of ellipse)

Guide Circle Insert a guide circle graphically by snapping to 3 points
(origin, radius, plane)
Model Curve Insert a model curve by snapping between two points.
Curve will follow topology between
Profile Insert a profile to be used for punching or cut operation
Equipment Prism shape Define a prismatic equipment
Explicit load Point load Define a point load
Line load Define a constant or linearly varying line load between
two points along a beam
Surface load Define a surface load (pressure)
Prescribed Displacement Specify a prescribed displacement at a support point.
Must be used in connection with boundary condition
prescribed
Line Temperature Define constant or linearly varying temperature
intensity between two points along a beam.
Temperature constant over cross section.
Load case Define a loadcase where equipments, weight lists, and

explicit loads are assembled

Load combination

Define a loadcase build up of other loadcases

Environment

Location

Please see Vol.2 of this User Manual for details

Deterministic Time Condition

Please see Vol.2 of this User Manual for details
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5.1.1.5 The Tools pulldown menu
Fle Edt iew Insert | Tools]y Hep

Analysis b

Equipment b

Properties 4

Structure 4

Dimension 4

Customize ... AlHC
MAIN LEVEL | SECOND LEVEL THIRD LEVEL DESCRIPTION
Tools Analysis Create Mesh Create a finite element mesh and produce a FEM file

Activity Monitor

A graphic driven menu on running integrated analysis
(structural, eigenvalue, hydrodynamic, pile-soil).

Export FEM Feature for creating a FEM file with user specified
name

Frame Code Check Starting the code check program Framework and data
transfer of FEM and concept data

Locate FE Feature allowing you to locate finite element and node

numbers

Presentation

A graphic driven menu on presenting various types of
results, setting attributes, and changing loadcases

Show Analysis and Results

Feature to import existing analysis results

Equipment Import weight list Read in an existing weight list (xml, csv format)
Properties Create scaled materials Make new materials and connect to beam or plate
following a mass scaling operation
Structure Geometry Simplify topology Remove internal plate splits introduced by previous
plate/plate plate/beam or plate/feature edge intersections
Geometry Heal structure Feature for reconnection of bad models
Punch Create holes in the structure using a user-defined profile
Split Split selected beams and/or plates to minor parts
Verify Tool to verify details of the model
Dimension Create Dimension Find distance between two points and present value
Angle Between Find angle between two beams and present value
Customise Customise print (graphics) and default name settings

5.1.1.6 The Help pulldown menu

Fle Edit ‘“iew Insert Tools | uelp[}

Help Topics. .. F1
Status List...

DY on the Web

® about Genie

MAIN LEVEL SECOND LEVEL THIRD LEVEL DESCRIPTION

Help Help topics On-line help available from GeniE
Status List Starts the Status List program and looks up GeniE items
DNV on the web Start-up of DNV Software address on web
About GeniE Lists copyrights and 3" party software used
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5.1.2 Tool buttons

There are a number of tool buttons that give access to the most commonly used commands. They may be
dynamic, meaning that the active tool button may give access to different commands. A dynamic tool button
is recognised by having a pulldown arrow embedded on the GUI. One example is the tool button for Insert
Plate. It can give access to two commands, either Insert a Flat Plate or Insert a Curved Plate using a skin
curve operation.

B x|
A @AKo Flat Plate option selected

EM
¥ Skin Curves

EE x|
ol 8 A K

Flat Plate is the active operation of the tool button

EE X
Ao B AYK Skin Curves option selected

& Flat Plate
|; Skin Clrves

B x|
Aol B A K -

Skin Curves is the active operation of the tool button

The tool buttons are grouped in eight Toolbars described below. All tool buttons have tool tips, these are
listed in bold.

5.1.2.1 The Main toolbar

E X
DEE X%

Tool button Tool tip Description
O New Workspace Create a new workspace
= Open Workspace Open existing workspace
= Save Workspace Save current workspace
By Copy with transform Copy selection using transformation
b Delete Delete selection
7 About Explains GeniE program version and subcontractors
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5.1.2.2 The View Manipulation toolbar
wEMgE 2| ¢ @E T @ & -« |~ |Modeling - Structur ~|

Tool button Tool tip Description

] Rotate Rotation in all 3 degrees of freedom (use right mouse button RMB)

2 Zoom Zoom in or zoom out (RMB). Place pointer to decide where to do zoom.
Moving mouse upwards or to the right mean zoom-in, while down or to the
left means zoom-out Move model to desired position on display (RMB)

4 Pan Move model to desired position on display (RMB)

LE Zoom rubberband Create a rubber band to zoom in (RMB)

i Fit Automatic scale view so that whole model is shown on display

o Spin Remembers the last rotation and speed of it and makes this a continuous spin

' Refresh graphics Cleans up graphics and remove all dimensions

<f Color code Toggle on/off your selection of labelling

& 1so view View from isometric point

& View from X View in negative X-direction

[ View from Y View in positive Y-direction

] View from Z View in negative Z-direction

&= Outline view Display beams in outline view (3D view, but no thickness)
= Wireframe view Display beams in wireframe view
IEF Solid view Display beams in solid view (3D view including thickness)
|Defauit display =] | Default display Select the current display configuration

configuration

5.1.2.3 The Loadcase toolbar
E X

|<no loadcase= j

Tool button Tool tip Description

<10 loadcases j Default loadcase selection | Set loadcase to current and displays current loadcase
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5.1.2.4 The Label toolbar
[ . |

7 |Mame ~|
Tool button Tool tip Description
Mame j Label Labels selected object (Coordinates, Diagram value, Material, Name,
Section, Thickness)

5.1.2.5 The Object Types toolbar

E x|
Ar@~ B AR |

Tool button Tool tip Description

Va Straight beam Insert a straight beam between two snap points

I?F Straight overlapping beam | Insert overlapping beams between two snap points

ITF Pile Insert a pile between an elevation and snap point along a beam axis

~ Curved Beam Insert a curved beam between three or more shap points

3~ Flat plate Insert a plan plate between four or more shap points

F - Skin curves Insert a curved plate between two or more curved lines

BH Guide plane Insert a guide plane between four snap points. The guideplane will be created
having 5 equal relative spacings

I_F Guide point Insert a guide point by clicking one snhap point

R Guide line Insert a guide line between two snap points

= Guide spline Insert a guide curve (spline) between three or more snap points

1l ~ Poly Curve Insert a poly curve with three or more snap points

s T Guide elliptic arc Insert a guide ellipse with three snap points (origin, start, end)

o w Guide circle Insert a guide circle with three snap points( origin radius, plane)

g Model curve Insert a model curve along a topological edge with start and stop points

A - Support Insert a support point

== ¥ Support curve Insert a support curve along beam, model curve, or guide lines

K Joint Insert a single joint

PV Dimension Find and display the length between two points (1 and 2™ click on points,
3" click to position the length on the display)

B - Angle between F;de and)display angle between two beams (1% click on 1% beam, 2™ click on
2" beam
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5.1.2.6 The Create Methods Toolbar

N x|

T W o W% | E

Tool button Tool tip Description

I Snap point Positioning beam, plate, guideplane, support points etc. one by one

e Snap point loop Positioning beam, plate, guideplane, support points etc. sequentially, e.g. end
of beam is start of next beam

o Snap perpendicular Insert a beam perpendicular to another, 1% click is from start point, 2™ click
on perpendicular beam

|?ﬂm F Snap tangential Insert a guideline tangential to another curve, 1% click is from start point, 2™
click on curve

e - Snap plane Temporary snap points are defined at the intersection between beams and a
snap plane

- Snap eccentric Connect a beam to another beam end using its eccentric position.

o Undo snap point Undo selection of previous shap point

o Clear snap points Undo selection of all snap points

Reference point modelling

Specifies journalling of reference point modelling on the journal file
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5.1.2.7 The Selection Toolbar

[ x|
e IR PR EN RN TN S

Tool button Tool tip Description

[s Selection Method for selecting one by one or rubberband (LMB). Together with Shift
more advanced selections can be made

&4 Polygon select Method for advanced selection where you can make an arbitrary select area
(LMB). Make sure that you make a closed envelope.

Enclosed by rubberband Objects need to be fully enclosed by rubberband to be part of selection

Touched by rubberband Objects need to be touched by rubberband to be part of selection

Select visible Visible objects only selected
Filter beam Toggle on/off for selection of beams
Filter segment Toggle on/off for selection of segmented members
Plate selection on/off Toggle on/off for selection of plates
- Filter side Toggle on/off for selection of one side of a plate. Used when applying wet
surface for panel modelling
Guide selection on/off Toggle on/off for selection of guide planes
Guide curve selection Toggle on/off for selection of guide curves
on/off
Support selection on/off Toggle on/off for selection of support (points and curves)
Joint selection on/off Toggle on/off for selection of joints

Equipment selection on/off | Toggle on/off for selection of equipment

Diagram selection on/off Toggle on/off for selection of load diagrams

m B =|5E%] 2|5 = ||

Environment selection Toggle on/off for selection of environment
on/off
Feature edge selection Toggle on/off for selection of feature edge
on/off

Note also that these tool buttons may be used to change the view settings, see also Chapter 3.1.3.2.
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5.1.2.8 The Default Properties toolbar
EE—

240 29 August 2011

X

|<r'|o section:= j|<no rmaterial= j|<no thickness > j

Tool button

Tool tip

Description

|<:r‘|o secton: j

Default section

Set and display the default section type

|<r'|o material= j

Default material

Set and display the default material type

|<no thicknesss= j

Default thickness

Set and display the default thickness

5.1.3 Context sensitive menus

When an object(s) or finite element mesh has been selected (from the graphical window or the browser), it is
possible to activate the context sensitive menus by clicking RMB.

A context sensitive menu means that only relevant command for the selection will appear. The menus
contain many of the commands available from the pulldown and toolbar menus, but there are some
additional. Among these are the Cover Curves, the Join Beams, the Join Segments, the Select Connected
beams (to a Joint), the Joint design features, and the Insert Local Joint Flexibility commands.

5.1.3.1 Object type Beam

Note that Centre of Gravity, Move, Join Beams, Join Segments, Cover Curves, Labels,
Named Set, Visible Model are not available from pulldown or from toolbar menus.

Edit Bearn...
Centre of Gravity ...

Copy ...
Move ...

Generate Joints

Join Beams

Join Segments

Split

Divide At...

Mesh Locking 4
Cover Curves

Delete. ..

Rename...

Properties...

Labels 4

Mamed set...
Wiew options...

Yisible model 4
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5.1.3.2 Object type Plate

Centre of Grawvity ...

Copy ...
Move ...

Flip Mormal

Split

Mesh Locking 4
Delete...

Rename...

Properties...

Labels 4

Named set...
Yiew options. ..
Wisible model 4

Note that Centre of Gravity, Move, Flip Normal, Labels, Named Set, Visible Model are
not available from pulldown or from toolbar menus.

5.1.3.3 Object type Equipment

Place
Place a copy
Centre of Gravity ...

Move ...

Delets
Rename...

Properties...

Labels 4

MNarmed set...
Wiew options. ..
Yigible model 2

Note that Place, Place a Copy, Named Set, Visible Model are not available from
pulldown or from toolbar menus.

5.1.3.4 Object type Joint

Copy ...
Move ...

Note that most of these are not available from pulldown or from toolbar

Add Can/Stub
Add Gap
Flush braces
Split braces
Add LIF

Remove eccentricities
Select Cans

Select Stubs

Select connected bearns
Delets

Rename...

Froperties...

Labels

MNared set...
Wiew options...
Yisible model
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5.1.3.5 Object type Support Point

Copy ..
Mot L.,

Delete
Fenarme. ..

Propertes...
Labels 4

Mamed set. ..
Yiew options...
Visible maodel 4

Note that Move, Labels, Named Set, Visible Model are not available from pulldown or
toolbar menus.

5.1.3.6 Object type Explicit Load

Copy Transform...
Move Transform...

Note that Move, Named Set, Visible Model are not available from pulldown or toolbar
menus

Delete...
Rename...

Properties...

Marmed set...
Wiewy options. ..

Wisible maodel 4

5.1.3.7 Object type Guide Plane

copy ...
Move ...

Delete
Rename. ..

Properties...
Labels 4

MNamed set...
Wiey Qptions. .
Yisible maodel 4

Note that Move, Named Set, Visible Model are not available from pulldown or toolbar
menus.

5.1.3.8 Object type Guide Line

Copy ..

Move ...

Create Beam

Create Support Curve

Note that Move, Create beam, Create Feature Edge, Create Support Curve, Join
Curves, Cover Curves, Labels, Named Set, Visible Model are not available from
pulldown or toolbar menus

Create Feature Edge

Join Curves

Cover Curves
Delets
Rename...

Properties...

Labels

MNamed set...
Yiew options...
Yisible model
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5.1.3.9 Object type Water Surface

Edit WaterSurface
Labels 4

Mamed set...
Yiew options...
Yigible madel 4

5.1.3.10 Object type Water Layer

Edit \Water Layer
Labels 4

Named set..,
Wiew options...
Yisible model 4

5.1.3.11 Obiject type Air Layer

Edit Air Laver

Mamed set..
Yiew options, ..
Wisible rmodel ¥

5.1.3.12 Object type Seabed

Edit Seabed
Properties...

Labels ¥

MNamed set...
Wiew options...
Yisible maodel  »

5.1.3.13 Obiject type Soil Layer

Edit Soil Layer
Properties...

Labels r

Mamed set...
Yiew options. ..
Wisihle model

-

5.13.14 Obiject type Soil Border

Edit Soil Border
Labels 4

Marmed set...
Wiew options...
Wisible model

-

29 August 2011
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5.1.3.15 Selecting mesh

Mesh Locking  »
Cover Curves

Labels Element numbers . ;
Meshlocking  *  Hinge symbols When selecting a mesh, the most common used operations

would be to label details.

Mesh Lock Colorcoding
Mesh Lock Coordinates
Mode numbers
Mode symbols

MNamed set...
Wiew options...
Yisible model ¥
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5.2  Short commands and Windows compliance
GeniE comes with a number of short commands utilising e.g. ALT, CTRL, and keys F1-F10 like in other

Windows applications. Below is a table listing the available ones:

SHORT COMMAND 2nd LEVEL PULLDOWN 3rd LEVEL PULLDOWN

CTRL+N File]New Workspace

CTRL+O File|Open Workspace

CTRL+S File|Save Workspace

CTRL+T Edit|Copy

ALT+O View|Options

ALT+C Tools|Customize

ALT+M Tools|Analysis|Create mesh

ALT+D Tools|Analysis|Activity Monitor

ALT+P Tools|Analysis|Presentation

ALT+S Visible Model|Show selection only

ALT+Plus Visible Model|Add selection

ALT+Minus Visible Model|Remove selection

ALT+A Visible Model|Show all

ALT+Q Visible Model|Show compement

Del Edit|Delete

KEY TOGGLE COMMAND

F1 Help

F2 Rotate - rotation in all 3 degrees of freedom

F3 Zoom - zoom in or zoom out

F4 Pan - move model to desired position on display

F5 View Iso - view from isometric point

F6 View from X - view in negative X-direction

F7 View from Y - view in negative Y-direction

F8 View from Z - view in negative Z-direction

F9 Fit screen

F10 Spin - remembers the last rotation and speed of it and makes this a
continuous spin

F11 Toggles the snap perpendicular, tangential, plane mode
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5.3 The command line interface system

GeniE is primarily intended to be operated by the graphical user interface. All program features may,
however, also be accessed by GeniE commands.

The GeniE commands are basically used to create journals during interactive sessions. The journal file can
now be used to re-create the model (you may also edit and change the journal file). The GeniE commands

may also be used to write a model input file directly or to invoke features that have no graphical interface.

There are 3 ways of entering commands into GeniE,

1. by typing or pasting commands into the Command Line tab in GeniE

2. by the “Read command file” option in the File menu of GeniE

3. by starting GeniE with an input command file from the command prompt (DOS window)
E.g. “C:\Program Files\DNVS\GeniE\Program\GeniEr” MyProject /NEW
/COM=MY _JOURNAL.JS /[EXIT

Please note that if you are using another editor than e.g. MS Notepad, you need to specify that the output
format is for PC format and not Unix format.

GeniE supports two kinds of commands

e Specific GeniE commands
e General JScript commands

Specific GeniE commands are typically for creating and editing GeniE model entities such as plates and
beams. A simple session of GeniE commands may be:

// Create 2 points

Pointl = Point (0,0,0);

Point2 = Point (0,0,10);

// A double slash indicates a comment line

// Copy the two points 10 m in x-direction

Point3 Pointl.copyTranslate (Vector3d (10 m,0 m,0 m));
Point4 = Point2.copyTranslate (Vector3d (10 m,0 m,0 m));
// Note that all command must end with ();

// Create a beam between point 3 and 4

BeamAl = Beam (Point3, Pointi4);

BeamAl .material = Materiall;

BeamAl.section = Sectionl;

//

// Create a support at Point3, rotate the local Z-axis 30 deg. and
define the boundary conditions

Spl = SupportPoint (Point (10 m,0 m,0 m));
Spl.rotateLocalZ (30);

Spl.boundary = BoundaryCondition (Free, Fixed, Fixed, Free, Fixed,
Free);

Note that the objects in the GeniE model have properties and functions that are addressed by a dot like in
“BeamA l.material” or “Pointl.copyTranslate”.
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When using the GeniE Command Line tab you will get a list of relevant properties and functions by pressing
the Tab key while typing the command;

»Beaml.
StraightBeam B
beamTlype
copy3Point >

The command window will also provide a tool tip to assist you with the command syntax;

>Beaml.copyTranslate |

|{1 of 3PpArray copyTranslate (LengthVector3d translation, int n)|

GeniE also supports the general programming language JScript. By combining GeniE commands with
JScript you may use programming features in your model input file.

Typically you may start by defining all basic model data as variables in the beginning of the file and then
refer to these variables when creating the model.

// Coordinate arrays

var X1 = new Array();
var Y1 = new Array();
var Z1 = new Array();

// X1l-values

X1[0] = -23;
X1[1] = 12;

X1[2] = 34;

// Yl-values
Y1[0] = -45;
Y1[1] = -20;
Y1[2] = -5;

// Z1 elevations
Z1[0] = -128.987;
Z1[1] = -124.987;
//

Point A = Point (X1[0], Y1[O0], Z1[0]);

Further you may use arithmetic expressions within the GeniE commands or to do separate calculations;

TopElevation = Z1[1] + 2.45 ;
Point B = Point( 2.54 , 0.0, (TopElevation + 10)) ;

Please note that most mathematical functions are addressed through the Math object in JScript.
Radius = 5.0;
MyArea = Math.PI()*Math.pow (Radius,?2);
Print (MyArea) ;
78.539816
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For more sophisticated modelling you may use For loops and If testes to program the creation of your
model. You may also invoke other applications that support Automation (e.g. Excel) to exchange data with
your GeniE model. Automation is a technology that allows software packages to expose their features to
scripting tools and other applications.

Example of creating beams in a loop:

5.3.1

//Adding beams to a leg

for (k = 0; k < 5 ; k++)

{

var Bmsl = new Array();

Bmsl[k] = Beam(LegPoint[k], LegPoint[k+1l]);
Bmsl[k] .name = “LegBeam” + k ;
Bmsl[k].section = LegSection;

Bmsl[k] .material = LegMaterial;

}

The GeniE JSript Command Reference

The GeniE commands are described in the JScript Command Reference found in the GeniE help menu. The
most feasible approach to writing a command file is rather to create a sample model interactively and then
use the generated journal as a template. When you have found the kind of object you are working with you
may use the Command Reference to get a full list of relevant features and the command syntax for accessing
these. The following pictures show how you find information about the script command for generating a
basic beam and which other commands are associated this operation.

Introduction [ | =
Introduetion Overview Class Hierarchy Genie D3.0-10 25-0ct-2004
Features (Genie Tite)
FTe— Overview The documentation
TS elfrunning intro {ppt)
Analysis is organised in
User's Guide
BUser's Manual - complete Accelerationiectordd Represent a vector of Acceleration in 3 dimensians Classes'
1. Itroduction Analysis
B Features LinearAnalysis Define a Linear Analysis .
B User Cude LoadCase LoadCase - Analysls
T Drommam Eavironment LoadComhbination LoadCombination E . t
. ST0sTam Suvsonment Loadinterface -
5. Command decerption LoadResultsActivity nvironmen
IMeshActivity - EXChange
Command Reference PileSoiltnalysis Define a Pile Soil Analysis .
TScript commands PrescribedDisplacement PrescribedDisplacement -
SeastateData Define a Seastate Data ohject G u I d I ng geometry
Tutorials Sinfle - Loads
Tusorial 1 - Genie (Rull WROPrintFileDeterministic A
version) - General: WROPrintFile Transfer - P rope rtl es
B Gerie Workeho Wavel nadActivity Define a Wave Load Analysis
HHEE HorEhep Environment - Sets
Tt fles - EvaplesPul Tutariall.
Tutorial 3 - Genie (il Airy _
version) - Frams Moduls: Clay Represent a soil of type clay StrUCtu re
B G Frame Workshos Croidal - Units
B Framework Worlcshop CurrentProfileRelDir Represent a current profile
DeterministicTime
g Bl : Bl ullTzeralt Direction Represent an enviranment direction - Other
Tutorial 3 - Gerie Lite - DirectionSet Represent an environment direction set
Arched Prame: ErequencySet Represent an emvironment frequency set
B Gesie Lite Workshop Location
gt s : earplassL e Tutorials = PhaseSet Represent an environment phase angle set
Tutoriad 4 - Geniz Lita - RegularVave Represent a regular wave compaonent
Frawme Module: RegularVaveMadel
) Genie Lite Frame Worksho BeqularavesSet R D”WBSEE;S;I:I a regular wave set of one of the types; WavePeriod,
@M Sand Represent a soil of type sand B
[P R Jid | i | _>|J




DET NORSKE VERITAS SOFTWARE SESAM GeniE

User Manual Vol. 1

Version 6.0 249

Structure

EBeamn Caonstruct a new straight or curved beam from the given guide curve
Eeamn Caonstruct a new straight or curved beam fram the given points
Bearn Create a straight Beam

ConstantlocalSysterm Define a constant local system for the curve
CriterioninPlane
CurvedBeam
FeatureEdge Feature Edge

Guidel ocalSystern Let the curves local X fallow the direction of the curve

Jdaint Represent a tubular joint

MormalToCurvePlane If a curve lies in a plane, use the normal as the curve local Z

Curved Beam

Pile Pile

Plate Flat Plate

PointMass Pointhass

RelativeToPlate The local Z for the curve is locked to the normal of a shell
Shel Curved Shell

SimplifyTopolo Simplifies the structure by remaving unnecessay topology

Split structure at the given point
Explode selected structure at all structural connection paints
Straight Beam

SplitAtPaint
SplitStructure
StraightBeam

SupportCurve Represent a Support Curve
SupportPoint Represent a Suppoart Paint

Function Detail

Beam

BasicBeam Beam(Point p1, Point p2, OverlapPolicy overlapPuolicy)

Create a straight Beam

Parameters:
pl-End 1 of the Beam
p2 - End 2 of the Beam
overlapPolicy - Specifies how this beam is to be inserted into the madel

Example:
//Create a heam that is allowed to overlap existing heams:

bl = Beam(Point(0,0,0),Point(1,0,0),gesllowcverlap);

hZ = Beam{bl.endl),Point(2,2,0),yeEnforceThis);

//Create a beam that will reomve portions of existing beams in order to make room for itself:

Qverview Class Hierarchy Genie D3.0-10 25-0¢t-2004

BasicBeam

Class hierarchy:

ModelObject
|
+--NamedChiject
|
+--Transformable
|
+--BasieCaonzept
|

+--BasicBeam

Direct Known Subclasses:
CurvedBeam, Pile, StraightBeam

Function Summary

BasicBesm | diwidedt (double parameter)
Divide bearn at parameter value and return the second half of the beam

divideSegmentht {int iseg, double parameter)
Divide beam segment af parameter value

explode (HameMask nameMask)
Spiit structure info smaller parts

bool |extendEnd (long iend, Length extension)
Extend or shorten beam af end 1 or 2 along divection of beam

Haterial |getSeqmentMaterial (int)

Zection |getSegmentSection{int)

Esint |intersect (Plane3dd plane)
Einef fha infar fion naind If thae hosm andl o nlan,

29 August 2011

Looking up straight beam found
under the class Structure.

The Function Detail now
documents the command itself
and practical examples.

You may look at further details
belonging to the BasicBeam.
When scrolling down the
Function Summary the additional
commands (ore features) are
listed.
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Function Summary

ModelObject |copy3Point (Point spl, Point sp2, Point sp3, Point dpl, Point dp2, Point dp3) Scroll down to
Copy the object without scaling from one location to another. COpyR otate to fl n d out

ModelObject |gopyMirror (Point pl, LengthVector3d wl) -

Mirror a copy of the object around pl and v1 hOW th IS Command Works

ModelObject |copyRotate (Point pl, LengthVector3d p2, Angle angle)

Rotate a copy of the object around p1 and v1 the angle angle

Array |copyRotate (Point pl, LengthVector3d p2Z, Angle angle, int n)
Make n copies of the object,incrementing the angle for each copy

copyRotate (Point pl, LengthVector3d p2Z, Angle angle, int n, NameMask nameMask)
Make n copies of the object,incrementing the angle for each copy

By clicking the link “copyRotate” you will get a detailed description of this function as follows:

ModelObject copyRotate(Point p1, LengthVector3d p2, Angle angle)

Rotate a copy of the object around p1 and v1 the angle angle
Decription:

Make one copy of the object. The transformation is defined as counterclockwise rotation
around the given axis vector at the anchor point.

Parameters:
p1 - Point on rotation axis
p2 - Rotation axis vector
angle - Rotation angle
Returns:
the copied object
Example:

//Rotate Bml 45 degrees around Bml.endl and the axis (0,0,1):
Bm2=Bml.copyRotate (Bml.endl,Vector3d(0,0,1),45deq);

The description shows the syntax of the command with the type and name of each parameter. By clicking
the link for the type like LengthVector3d you will get all valid forms for entering a vector in GeniE.

More about general JScript commands may be found e.g. at http://msdn.microsoft.com/scripting.
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532 Useful script commands

GeniE creates a journal file including all the operations you perform except a few — typically related to
making a finite element model (when not part of analysis activity), export the FE model or graphical
interactions. These commands may be executed directly from the Command Line Interface or when
importing a journal file containing the commands. You may find some of the following script commands

useful.
Command Description
CreateMesh(); Force the creation of a mesh (same as Alt+D or

Tools|Analysis|Create Mesh)

ExportMeshFem().DoExport(name);

Export a finite element model to the default
working directory (same as
Tools|Analysis|Export FEM File), e.g.
ExportMeshFem().DoExport(“T1.FEM);

GenieRules.Meshing.preference(mpUseDrillingElements,true);

Activation of 3 and 4 noded drilling elements
(FTAS and FQAS)

Graphics.move(vector);

Move the view of the model along the given
vector in the global system, e.g.
Graphics.move(Vector3D(1,1,0));

Graphics.pan(x,y);

Pan a model. Same as the graphical operation
'Pan (F4)', e.g. Graphics.pan(1,10); will move
the model 1 pixel to the right and 10 pixels up.
Note that x and y are measured in pixels.

Graphics.rotate(rotationAxis,angle);

Rotate the view of the model a given angle
around the centre of the model with a rotation
axis given in the global system, e.g.
Graphics.rotate(Vector3d(0,0,1),45);

The model is now rotated 45degrees around
global z-axis.

Graphics.rotate(rotationCenter,rotationAxis,angle);

Rotate the view of the model a given angle
around rotationCenter with a rotation axis
given in the global system, e.g.
Graphics.rotate(Point(2,5,3),Vector3d(0,0,1) 4
5);

The model is now rotated 45degrees around
global z-axis around the point with coordinate
values (2,5,3)

Graphics.rotationCenter;

Return the models centre of rotation, i.e. when
you rotate the model graphically (using the
default rotation scheme, the model is rotated
around the centre of the model.
Graphics.rotationCenter);: will return this
point.

Graphics.savelmage(name);

Save the image in a given format (given by the
filename), e.g.
Graphics.savelmage(“Picture.jpg”);
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Command

Description

Graphics.savelmage(name,width,height);

Save the image in a given format, scaled to the
size in pixels given by width and height, e.g.
Graphics.savelmage(“Picture.jpg”,2000,2000);

Graphics.zoomArea(left,bottom,right,top);

Rubberband zoom. Same as the graphical
operation '"Zoom Rubberband'. The input
(left,bottom,right,top) are given in pixels. The
bottom left pixelcoordinate of the 3d-view is
0,0. The top right pixelcoordinate of the 3d-
view is dependent on your screen size. (You
can find this value on your computer by
File|Save Graphics As...|<Save> Under
Pixels|Width Pixels|Height Pixels|Width is the
rightmost pixel coordinate of the screen.
Pixel|Height is the top coordinate of the screen.
If the width and height of the screen are
600,600, the size of our 3d viewport is
(0,0,600,600). If you want to zoom in on the
middle portion of the screen, you may use
Graphics.zoom

Area(150,150,450,450);. If you want to zoom
out, you may use Graphics.zoomArea(-150,-
150,750,750);.

Graphics.setEye(eyePos);

The command gives a view of the model
focused on its origin,e.g.
Graphics.setEyePosition(Point
(-30,30,5),Vector3d(1,-1,0));. To be used to
recreate a specific view.

Graphics.viewlISO();

Same as the graphical operation 'View ISO
(F5)

Note, you need to refresh graphics to yield
immediate screen update

Graphics.viewFromX();

Same as the graphical operation 'View from X
(F6)

Note, you need to refresh graphics to yield
immediate screen update

Graphics.viewFromY/();

Same as the graphical operation 'View from Y
(F7)

Note, you need to refresh graphics to yield
immediate screen update

Graphics.viewFromZ();

Same as the graphical operation 'View from Z
(F8)

Note, you need to refresh graphics to yield
immediate screen update

Graphics.fitModel();

Same as the graphical operation 'Fit (F9)'
Note, you need to refresh graphics to yield
immediate screen update
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Command Description

<platename_A>.join(<platename_B>);

Command for joining plate B into plate A. The
new plate keeps name plate A. Example:

Joining P1124 with P1121 has the command
P1121.join(P1124);

Math.timer(long t0);

Useful feature that will return elapsed seconds
from t0. You need to specify start time (t0),
when to measure elapsed time and print to the
journal file window. Example returning
elapsed time at t1 and t2 (to be edited in the
journal file):

t0=Math.timer(0);
t1=Math.timer(t0);
print(tl);
-> returns time since t0 in seconds
t2=Math.timer(t0);
print(t2);
->returns time since t0 in seconds

By using these commands together with commands automatically created during GeniE sessions it is

possible to run GeniE from batch mode to do among others
e Create structure
o Apply loads

e Model environment (wave, current, air, soil)

e Perform analysis — structural, wave and pile-soil (or export FEM model for later usage ine.g. a

superelement analysis)

e Specify view settings, create and save graphics images
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7. APPENDIX B: CONSISTENT UNITS

This Appendix shows some typical consistent units.

7.1 Consistent SI units

Typical program input values
Yield stress for | Density of steel Young’s modulus for

Length Unit Mass Unit Force Unit steel (Mass/Volume) steel (Force/Area)
L M ML/T? M/(LT?) M/L3 M/(LT?)
m kg 1N 42108 7.85:10° 2.10-10%
m 10°kg=1t 10°N =1 KN 42-10° 7.85 2.10-108
cm kg 102N 42-10° 7.85:10° 2.10-10°
cm 10°kg=1t lkgf ~10N 42-10° 7.85:10° 2.10-10°
mm kg 10° N 42-10° 7.85:10° 2.10-108
mm 10°kg=1t 1N 42102 7.85:10° 2.10-10°
cm 10%kg 1N 4210 7.85-10° 2.10-107
m 10*kg 1 tonnef ~ 10000 N | 4.2-10 785107 2.10-107
cm 10%kg 1 tonnef ~ 10000 N | 4.2 7.85:10° 2.10-10°
mm 10" kg 1 tonnef ~ 10000 N | 4.2:107 7.85-10 2.10
m 10 kg lkgf ~10N 42107 7.8510° 2.10-10%°
cm 10°kg lkgf ~10N 42-10° 7.85:10° 2.10-10°
mm 10*kg lkgf ~10N 42-10* 7.85:107%0 2.10-10*

7.2 Consistent Empirical units

Typical program input values
Yield stress for | Density of steel Young’s modulus for

Length Unit Mass Unit Force Unit steel (Mass/\VVolume) steel (Force/Area)
L M ML/T? M/(LT?) M/L3 M/(LT?)

Foot 11b Poundal 491 1.39-10"

Inch 12 Ibs Poundal 2.37°107 9.66°10°

Foot 32.2Ibs (1 slug) | Pound(f) 15.2 4.32-10°

Inch 386 Ibs Pound(f) 7.35:10* 3.0-107

Foot 3.22:10*Ibs Kip 1.52:10 4.32-10°

Inch 3.86°10° Ibs Kip 7.35:107 3.0-10*

Foot 7.21-10*Ibs Ton(f) 6.81:10 1.93-10°

Inch 8.66°10° Ibs Ton(f) 3.28:107 1.34-10*
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