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1 Introduction

1.1 Summary

3D Beam is a state-of-the-art application for linear static analysis of 2D and 3D frame structures. It is
designed with ship and offshore structures and -equipment in mind but it is also very well suited for
analysis of other types of typical frame and truss structures.

3D Beam is developed by Det Norske Veritas and the application is distributed as a part of the NAUTICUS
program suite. The program may be started as a stand-alone program or from within certain NAUTICUS
Jobs.

1.2 Program updates
New in version 10.5:

o Combined stresses according to von Mises are presented for basic profiles, i.e. pipe-, box-, I-, channel-,
and L-sections.

¢ The dialog for specifying profiles has been modified.
New features in version 9.0:
¢ The range of available profile types has been extended.

¢ A load wizard for generating distributed loads due to inertia forces is included. Specifying -1g for
acceleration in global Z-direction will generate a load corresponding to gravity.

¢ A load wizard is included for generating distributed loads in the local coordinate system due to loads
defined in the global coordinate system.

New in version 10.9:
o Incremental rotation of the copied selection is implemented.

e The Load case Names are now reported in the Output window for the analysis.

New in version 15.2:

¢ The feature enabling estimation of effective flange has been modified. Now this feature is available
only for relevant cross sections and the calculated effective flange is transferred back to the cross section.

DET NORSKE VERITAS



Nauticus Hull User Manual 3D Beam

ProgramVersion 15.4 July 2012

1.3 About this manual

In 1.4 "Quick look guide" you will find a figure showing an overview of where to find information about
main issues related to the user interface of the program.

When using the program for the first time it is recommended to follow the step-by-step example in 3 "A
guided tour of 3D Beam". This includes creating a structure, applying beam and node properties,
presenting the results and reporting.

Chapter 4 "Command Reference" gives an overview of the operations of 3D Beam, a summary of the
shortcut keys and a description of the menu- and toolbars available.

In "Appendix A: Theory" you will find information about the Timoshenko beam theory used by the
program including basic assumptions and definitions made, such as implications of the definitions of
shear area and shear centre of profiles.

"Appendix B: Using spreadsheets with 3D Beam" describes features related to the use of spreadsheets in
connection with the program. This may ease the work when creating the model and presenting the results.

"Appendix C: Window configuration™ shows how to customise the window layout of the program.

1.4 Quick look guide

Usityg the Jeras bar see
chapter: 4.2 e bar

Usitig the Toolbars see
chapter: 43 Toolbars

Wotkitg inn the Modde]l wirsdow see
chapter: 3.3 Geometry modelling

A 30 Beam 1,2 - ToziFramn, ol
Eb= Ed Wi Sywbok Model Arabsi Took Wiedow Heb
[cem ¥ =t |laenm FREE S8 T [F |k =210 x|
[FILE DanParvom 2] B0 B2 (0 L o (90 el [ e T it | @ @ o 5]
Bl 3 plaswe [¥ =0 mum] A plrie Tl - Mo B
o [
Poard boed |
- Hwam |
L]
Slari Mok
Erad Mocs
Langh
Local v angis |
Fagecl o mieed o |
Fipel sl el =il
Hiragies of 2lail _I
Hinges of end =il
i Profie =]l
w Distritnitd lowd |
w  Tempersture load
- Modsl
o LightBsam 1Kl
wishioation
Harhe HOMAME =1
Mepkne | Epw | WZpwe | 2owe | hNadllmgT
| Beam o[- PaineiTau-Ge i [Tz [ [Tss-hi P | 51y [N [ i) (R0 [[=-bed [N -z ez E
= -] B 1] 43 a gk o i B
i 2 4 a4 L1] 10 a 165 o 168 4
[§ E] X L] o Fal a 162 1} 168 4
| |¥ 1 H a kil a 185 o 153 5
[} E 11 (1] i1 i} & ir} il 11 _'I
| [, e b Beam) semanges b Sheccer § Woedal serponses b Beam debaie | Prodlec § Noter f
e : e [eomine | [Gnm 50 e Grap | Gloh e 7
I
Wotking in the Chamet ASfatus bar information Wotking i the Jpd properiy
wiredow see chapter: 362 see chapter: 423 View wirdow see chapter: 3.4
Tatnalated result values menn - Status bar Enteting input properties

Figure 1.4-1 Quick L

ook Guide
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2 Features of 3D Beam

2.1 Graphical user interface

The figure below gives an overview of the graphical user interface of 3D Beam. It consists of five
different interfaces: i) Menu bar ii) Toolbars iii) Model window iv) Input property window v) Output
window. Each of the interfaces provides you with various features and functionality. This will be
described in the following sections.

A 30-Beam 1,12 - TestFrame3D. cib - [User defined]

=18] =]
e B [0 Distos k] Egl
BV s T O 5 i i SRR L S (¥ S e
- Mode =]
e
Input property il
window
e
Wit [Fres
W ol | Fress
Z ol Free
- Point load
P ON
Py oM
Pz OM
Mz 0 Mem
My 0 M
Mz 0 Mem -
Model window = o
Start ode 2 (3500 mm. 0 mm, 2000 m
Encihode |3 (5800 mm 0 mm, 2000 m
Lergth 2300 mm
Local ¥ angle 00"
Figd of start lict dedned (|
IR B 6niE SO0 MM Troem eng =
Hinges ol start ]
1 Hnoeg o
_ User catred | ..u_:.’(““‘ﬁ—‘u«.m.
A Beambie.  [cpg  Jow  Joxp [Mcpion) [MyMmen) Jucpon) [ame)  [acge] [avimm[de o -
o ] 4 44513 2 B33 - TESAFTS0 3729 5503 S0 00277 -028053
. : : : : : 2
e . 5 = 54472 seam A0ME2 027785
| Output window |ss -62588 B8T7T 33187 039106 -BITTE
|2 543 -B53E 558 842,06 -3.3852 0.36757 «B4205
G -3a78s 4 G018 a7 1SE0E7EY -ETI0 12 573 -4 978 -0 2EO08 Q3749 LI
| ﬁ_u.w‘m’}\ Busm rasparier { Seases J Nudal wapanaes | Buam aelais | Framies  Hates /
Ready f I [Snep [Loadcase scae |

Figure 2.1-1 Graphical User Interface of 3D Beam

Menu bar

The Menu bar provides you with access to all functions and features of 3D Beam.
For more details see 4.2 "Menu bar"

Toolbars

The Toolbars provides easy access to the most used features of 3D Beam.

For more details see 4.3 "Toolbars"

Input property window

The Input property window is the user interface for applying properties to the nodes and beams in the
model. In the Input property window you define the boundary conditions, loads, profile properties
including material and orientation of the local beam axes, hinged ends and rigid ends.
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For more details see 4.4 "Input property window"
Output window

The Output window consists of more views, which may be activated by clicking the tab cards at the
bottom of the window. Information and results from the analysis is made available in the Output window
when you run the analysis.

For more details see 0 "At position.: Position of the stress from beam start along local x-axis
Output window"

Model window

The Model window is used when creating a model. You may view as many model windows as you like.

For more details see 4.7 "Model window"

DET NORSKE VERITAS



Nauticus Hull User Manual 3D Beam
ProgramVersion 15.4 July 2012 9

3 A guided tour of 3D Beam

3.1 A step by step example

This chapter describes a simple frame analysis step by step to introduce you to the operations and
techniques you will use in 3D Beam. The example will guide you through all the main operations
including geometry modelling, input of beam and node properties, analysis, result presentation and
reporting.

3.2 General settings

3.2.1 Program settings

Before you start with the modelling it is advisable to define appropriate program settings. Adjust the grid
size and define the units in the Options dialog box from the Tools | Options menu.

Check and apply display options, colour settings and directories as appropriate before you commence.
See 4.2.7 "Options..." for more details.

Display Grid |Eo|ours| Response Eoloursl Directoriesl Uitz I

— Grid settings
¥ Show grid Grid size: |2DD ]
¥ Shap to giid

— Pick optionz

# aperture [pixels): |1 5
Y aperture [pixels): |1 5

QK I Cancel Apply

Figure 3.2-1 Define grid size and units
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3.2.2 Model properties
Enter the model properties in the input property grid.

= Model
De=cription : Demo example
Model Id : Demo 1
Date :24.07.2003
Signature i NN
File wersion ;2.6
Modes in model
Beams in model
Material ibrary =

Figure 3.2-2 Model properties

Description: Give a description of the model

Mode Id: The model id, of maximum 6 characters.

Date: The default date is the date when the model was created.
Signature: Your id, e.g. signature, name etc.

File version: The version of the file format used by 3D Beam at the time when the file was last saved.

3.3 Geometry modelling

3.3.1 Example model

The structure to be analysed in this example is shown below. This is a typical midship frame of a Type B
tanker with double bottom, double side and vertically corrugated centre line bulkhead (and transverse
bulkheads with stools).

N I .

Figure 3.3-1 Midship frame of a tanker

First of all the structure in question must be idealised into a beam model. The double bottom, the double
sides and the corrugated bulkhead will be modelled as single beams with the double skin profile. The
neutral axis of the structural members and the extension of rigid ends should be defined. The node
positions are also determined by the position of point loads, changes in member cross sections and the
position of boundary conditions.

The next two figures show the geometry of the idealised beam model with rigid ends and boundary
conditions and the load case no. 1. In the following we will explain step by step how to make this model.

DET NORSKE VERITAS
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B S

Figure 3.3-2 Idealised beam model

Figure 3.3-3 Load case 1 - Sea pressure

Preparing the Model window

o Apply the YZ view in the Model window ]

o Set the grid size, e.g. grid size = 200 mm, see 3.2.1 "Program settings"

o Define the workspace: Zoom |@l 2 and move £ the Model window to fit your purpose. Check the
breadth and height of the Model window in the coordinate display at bottom of the Model window when
you move the cursor to the boundaries of the window. (X,Y and Z coordinate of cursor:

| e /13000 o [ 19000 rirn ).

DET NORSKE VERITAS
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4 3D-Beam 1.2 - MidShFrame_Example_clb - [YZ-plane [X=0 mm]]

@ File Edt View Symbols Model Analsis Tools Window Help == x|
e[l %2t |eanEBEEE BE08 [EE =] |pascee s ¢
[ E R [Flese= & a7y v

¢
l}s Hod
Beam
= ‘Model
I {ShipFrame
Mame {ShFram
Date 12100199
Signature (KK
File wersion 118
Material liorary
“rZ-plans I [\ Model A Response /
, =
E E
=l
Output /i Beam responses J, Stresses ), Nodal responses jy Beam details jy Frofiles }, Hotes
Fieady [0 mm [ 18000 e [ 18000 rorm Snap [Global scals 7

Figure 3.3-4 Preparing the Model window
3.3.2 Creating a model

Drawing or entering coordinates

In 3D Beam you can create the model geometry by drawing the beams one by one in the Model window,
you may define the geometry by entering the node coordinates (numerically) in the Beam Wizard, see
3.3.6 "Creating beams by numerical input (Beam Wizard)", or by utilizing a spreadsheet, see App. B.

The actions described in the following may be cancelled by clicking the Undo button =2 in the toolbar.
Drawing a model

o To draw the geometry select the Create beams tool 7 from the toolbar.

e Position the pointer at the XYZ coordinate for the first node (0,-16200,0) in the YZ view. Click the left
mouse button to create the start node of the first beam.

Bi ¥Z-plane [X=0 mm] M= E3

-

Figure 3.3-5 Draw a beam

o Move the pointer to the position for the next node (0,16200,0) and click the left mouse button to fix the
end node and create the beam.

By default 3D Beam provides snap to node. If you draw the next beam from the previous node the beams
is connected by default.

o Define the remaining external beams by drawing beams between following coordinates: from
(0,16200,0) to (0,16200,18000) to (0,-16200,18000) to (0,-16200,0).
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o Click the Node numbers button ITl in the toolbar to display the node numbers.
The geometry should then look like this:

Fi vZ-plane [X=0 mm] [_ (O] =]
.4 ]
1 ;

Figure 3.3-6 Draw four continuous beams

¢ To define the centre line bulkhead beam (between bottom and deck) along the global Z-axis, you may
draw a beam from coordinate (0,0,0) to (0,0,18000). The bottom and deck beams will automatically split
and the centre line bulkhead beam is automatically connected to the bottom and deck beams.

Note If you inadvertently begin to draw a beam, you may interrupt the action by clicking the right mouse
button.

o Click the Beam numbers button E in the toolbar to display the beam numbers.

Fi vZ-plane [X=0 mm] [_ (O] %]
A4 T ] 3 3
., T f1
4
4] ]
Il 1 il ] o
L) £}

Figure 3.3-7 Insert a beam in-between

¢ Save the model.

3D Beam stand-alone: Open the Save As dialog from the File-menu and select or create the file catalogue
where you want to store your model. Use a descriptive file name (max. 256 characters) to ease the
retrieval.

3D Beam in a NAUTICUS Job: Use the Save option in the File-menu to save the job in the current
project. You may update the Name-field to give a more descriptive name on the model. The location of
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the database (.clb-file) is shown in the line below. The default location is the subfolder WFDepot beneath
the project folder.

hhhhhhhhh 21
yerss Lo ) New 3! Import file %Dupllcate X Delete l)
Name:
1 and... (& Name Status —
artments ...
File: P'
iirder Loads WFDepot\3D-Beam.clb
£ Position:
Section A...
Commerss
alyses

Figure 3.3-8 3D Beam model name and file location

3.3.3 Insertrigid ends

Rigid ends should be applied to members to take into account the effect of rigid parts of the structure in
guestion, e.g. girder connections.

Apply rigid ends at the start of beams in our example.

Start node End node
= 1 =

Beamn number closest Local x-axig points

to start of beam from start to end

Figure 3.3-9 How to identify the start and end of a beam

Activate the Select tool "E from the toolbar. Press the Ctrl-key and click on the beams to select them.
The selected beams change colour from blue to red (if you use default colour settings).

e Select beams: 1,2,3,5,6,7, by clicking
e Activate the Rigid at start dialog box by clicking the open button s in the input property grid.

=l ‘Beam

Id i*
Start Mode :*
End Mode :*
Length :*
Local ¥ angle 0 °
Rigid at start Mot defined
Rigid at end |MNot defined Iy

Figure 3.3-10 Input property grid - Rigid ends
e Enter: 1500 mm in the Distance field and click OK.
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Rigid at start

Along beam ok
Distance f 500.0 mm
Delete

d 15000 ram r—
dr
li

.

Figure 3.3-11 Rigid end input box

You will now see that the rigid end symbol is displayed at the start of the beams in question.
Apply more rigid ends:

e Select beams: 1,3,4,6,7

¢ Carry out the same operations as described above with the Rigid at end dialog box.

o Select beam no 2 and apply 1000 mm as rigid end of the beam.

o Select beam no 4 and apply 1000 mm as rigid start of the beam.

All rigid ends are now defined in our example model.

3.3.4 Insert nodes

Nodes need to be inserted at relevant positions where there are changes in beam cross section properties,
changes in loads, e.g. at the waterline, and at positions where we need to define boundary conditions.

Insert the following nodes:
On beam no. 2 and beam no. 4;: At Z = 13000 mm
On beam no. 1 and beam no. 6: 50% from start

e Select beam no 2 and 4.

¢ Activate the insert node dialog box by clicking the Insert node button i in the toolbar.

Inzert node E2
~Pogition—————————— oK I
% from start I j c I |
ancel
" Global® = |

" Global'y = I
' GlobalZ = I130ﬂ] i

Figure 3.3-12 Input node dialog box

¢ Select the Global Z option and enter 13000 in the input field. Click the OK button.

The beams are split and a new node is inserted at Z = 13000 mm.

o Select beam no. 1 and 6. Activate the insert node dialog box. Select the % from start option.
¢ Specify 50% in the input field.
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e Click the OK button.

Ei ¥Z-plane [¥=0 mm) Hi=] E3
4 i ] 3 3
El
i
il
K 2
1l 1 910 i ] inn g

Figure 3.3-13 Insert nodes
3.3.5 Rotating beams (Local axis)

Definition of beam's local axis

The local positive x-axis is defined along the direction of which the beam is created. The local z-axis is
the local "up-axis" and the "dominating™ axis with respect to rotation of the local coordinate system.

In cases where the beam is parallel to the global Z-axis, i.e. vertical, the local z-axis is parallel to the
global X-axis, both in same direction. Otherwise, the positive local z-axis is orientated such that it gets a
positive global Z-projection, i.e. the angle between them is less than 90 degrees.

Rotating beams

You may rotate a beam about its local x-axis. This is relevant when you need to align the local y- and z-
axis in the right directions with respect to the orientation of the profile's cross section (i.e. the web
direction is defined along the local z-direction) and the direction of distributed loads.

In our example we are soon to define and apply the profiles and the loads. For specification of profiles,
see 3.4.2 "Defining beam profiles”. In this case we need to align the local z-axis (direction of the I-profile
web) in way of our working plane, i.e. in the global YZ-plane. In addition we would like to apply the
outer distributed load (sea pressure) along positive local z-axis.

o Click the Local axes button IE in the toolbar to display the local axes.
Bi Z-plane [¥=0 mm] M=l 3

Figure 3.3-14 Local axis

o Select the beams to be rotated 90 degrees: Beams: 2,5,9
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o Enter 90 in the Local rotation field and press enter. When defining a Local rotation it describes the
angle of rotation of the beam clockwise about positive local x-axis.

=1 Beam
Id:*
Mame
Start Node i *
End Mode:*
Elastic length : 9500,0 mm
Maz= 5335 kg

Local ratation 150 °

Figure 3.3-15 Rotating the beams
o Select the beams to be rotated 180 degrees: Beams: 3,7
e Enter 180 in the Local rotation field and press enter.

o Select the beams to be rotated 270 degrees: Beams: 4,8
o Enter 270 in the Local rotation field and press enter.
The local axes should now look like this:

Ei vZ-plane (¥=0 mm) =] B3

Figure 3.3-16 Rotated local axis

e Save the model.

To continue with our example go to 3.4.2 "Defining beam profiles".

3.3.6 Creating beams by numerical input (Beam Wizard)
It is possible to define the geometry by entering the node coordinates of the beams numerically.
To do this you use the Beam Wizard.

o For the purpose of practice open a new, blank project. Open the Beam Wizard dialog box by clicking

the Beam Wizard button in the toolbar K.

o Enter the node coordinates of the beams in our example:

DET NORSKE VERITAS



Nauticus Hull User Manual 3D Beam

ProgramVersion 15.4 July 2012 18
Beam Wizard
Create Cormected Beams  Create Beams |
Start X Start ¥ Start £ End X End ¥ End Z
Drefautt |0 mim 0 mm 0 mm 0 mm 0 mm 0 mm
1 -16200 mm 16200 mim
2 16200 mm 16200 mim 18000 mm
3 16200 mm 18000 mim 16200 mm 18000 mm
4 -16200 mm 18000 mm 16200 mim 0 mm
5 0 mim 18000 min
5]
7
]
9
10
Apply | Close

Figure 3.3-17 Input node coordinates (Beam Wizard)

o Click Apply to generate the beams.

If you are going to create a continuous chain of beams connected to each other you may enter the node
coordinates in the Create Connected Beams tab card in the Beam Wizard.

If no value is entered in a cell in the Beam Wizard the Default value in the top row (blue cells) is used.

You may copy (Ctrl+C) and paste (Ctrl+V) values within the Beam Wizard or copy values from an
external source such as MS Excel or MS Word. See Appendix B: Using spreadsheets with 3D Beam" for
more details.

3.3.7 Moving nodes

To move/ edit node positions in your model you may do this graphically by drag and drop or alternatively
edit the node coordinate value.

Drag and drop nodes

To move/ edit a node positions in your model graphically by drag and drop you select the node in
question by pressing the left mouse button at the node and dragging it to the new position. Observe the
running node coordinates of the cursor position in the status bar, at the bottom of the 3D Beam window,
while dragging.

Your Tools | Options | Grid settings | Snap to grid, Grid size and Pick options will influence your
possibilities to move the nodes graphically. The smaller grid size and pick options being defined, the
more exact you will be able to move the nodes graphically. If Snap to grid is active you will not be able
to drop the node between grid points.

Edit node coordinates

To move/ edit node positions in your model by editing the node coordinate values you should first select
the node(s) to be moved then edit the node coordinate value in the Input property window.

= ‘Hode

Id 3
¥i0mm
R E200 mim

I 15000 mm

Figure 3.3-18 Edit the node coordinates
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Several nodes may be selected and edited in one operation.

If you need to merge more nodes into one node then select the nodes to be merged before you enter the
node coordinate as described above.

Bi *Z-plane [Y=0 mm] M=l E3

Figure 3.3-19 Merge nodes

Figure 3.3-20 Merged node

3.3.8 Deleting beams

To delete beam(s) you first select the beam(s) and then click the Delete button # in the toolbar.

Note. It is not possible to delete nodes only. A node is defined as the end of a beam and will
automatically be deleted when the beam(s) connected to it is removed.

3.3.9 Copy and mirror beams

You may copy beams in any directions by defining the relative distance between the copies (dX, dY, and
dZ) and the number of copies.

o Select the beams to copy.

o Click the Copy and Transform (Mirror, scale) button in the toolbar M
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Copy and Transform E3
Diztahce betw. copies Scale——————  Mirmor about
dx; IEI mm b |1 [ ®r-plane
dt: {1000 i |1 [T #Zplane
&z IIJ mm z |1 [ “Z-plane
HMumber of copies: I-_"' _lj QK. I Cancel

Figure 3.3-21 Copy and Transform

¢ Enter the relative distance between the copies along one (or more) of the global axes and the number of
copies to be made. Click OK.

You may mirror beams about any of the 3 default planes (XY, XZ and YZ).

¢ Select the beams you want to mirror.

o Click the Copy and Transform (Mirror, scale) button in the toolbar M

Distance betw, copies Scale———————  Mimor about

dx: IIJ mm ®: I'I [ #r-plane

dr: IIJ mm e |1 [ #Z-plane

&= IEI mm Z |1 ¥ %Z-plane
Humber of copies: |'| _Ij ak. I Cancel

Figure 3.3-22 Copy and Transform

o Select the relevant plane(s) to mirror about. Click OK.

All properties (profiles, loads, boundary conditions, rigid ends etc.) connected to the beams and nodes are
transferred to the copies. It is therefore an advantage to apply the properties to the beams before you
make the copy.

3.3.10 Working in 3D
Now, create a 3D model by copying the example model along the global X-axis:
o Select all beams (Ctrl+A)

o Click the Copy and Transform (Mirror, scale) button in the toolbar M

e Enter the relative distance between the beams to be copied: dX = 2000 mm
e Enter number of copies: 7

e Click OK

e Click the User defined view button in the toolbar .

You should now see the following picture in the Model window:
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‘f 3D-Beam 1.2 - UserGuideFramel.clb - [User defined] [_ O] ]
File Edit “iew Symbolz Model Analysis Tools Window Help ;Iilll

Dl * |2t ||leeaprE HEHEEBO8 BB @ | [[xH =17

[Piiosdcae s i 2|0t 2z et L amn@ (|70 7

==l
= ‘Hode A|
/f?;///// x
¥
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I
///// = :Boundary conditions
/ /// / § ’ X trans
¥ trans
‘/(//////))) I tranz
Xrot.
’ g / W rot.
Lot
= :Point load
//ﬁﬁﬁ///
1/ Px
] i
] Pz
/// / / Nz
My
Mz -|
User defined I\ Madel A& Response [
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Created new beam with id &8 ZI
Output { Beam responses  Stresses }y Nodal responses Jy Beam details i Profiles } Notes [
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Figure 3.3-23 3D model

Creating beams in the longitudinal direction of a model

To create beams in the longitudinal direction of a model you may use the Beam Wizard, see 3.3.6
"Creating beams by numerical input (Beam Wizard)", to enter the node coordinates numerically.

Alternatively you may draw the beams with the Create beam tool:

e Display the model in four views by clicking the Four views button in the toolbar == |

o Click the right mouse button inside the YZ-window to activate the working plane pop-up menu.

‘{ 3D-Beam 1.2 - UserGuideFramel.clb [_ (O] ]

File Edit “iew Symbolz Model Analysiz Tools Window Help
| Ea—=2

Dl |2 QadE HEEESE08 | E=
[Piosdcae st i | B 2 (@ L £ @ (o[l 7 [T g

x|
Fj XY -plane [Z=0 mm) =1 E3|| B YZ-plane [X=0 mm) _[Of x £ Hode o]
e | Icd
Y X
i
z
undary conditions
Shi strue Plane
Define Yfarking Plane..
B 3 = + Snap to grid Ctrl+G
o -plane [Y=-16200 mm)  [M[=I[E3 || Pi User defined
: EErspective
Apply to zelection only
LCopy madel plat 3
Fz
hlx.
My
- Mz -|
»r-plane I #Z-plane YZ-plane Uszer defined b WModel A Response £
2[Created new bean with id 86 :I
HiCreated new beam with id 87
Created new beam with id &8 j
Output f{ Beam responses J Stresses }y Nodal responses ) Beam details fy Profiles i Notes §
Toggle ondaff showe anly structure in working plane |D mm ‘ESSU M |5200 i Shap |Loadcasa scale NUM b

Figure 3.3-24 Four views
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o Select the Show only structure in working plane option to display only the nodes and beams in the
active plane (i.e. in the X=0 plane).

Notice that the beams and nodes outside the active working plane are disabled (grey colour) in the User
defined view.

o Display the node numbers in the YZ-plane by clicking the Node number button in the toolbar ﬂ

e Select the Create beams tool from the toolbar 7 )

o Attach the first node of the new beam in node number 2 (in the lower right corner of the model) by
clicking at the node with the left mouse button and release the button.

o Press the tab key on the keyboard (7 times) to move the working plane in positive X-direction until the
plane X=14000 mm is activated. (You may simultaneously press the Shift-key and the Tab-key on the
keyboard to move in negative X-direction.) Observe the movement of the active working plane in the
User defined view.

¢ Attach the second node of the new beam in node number 73 (in the lower, right corner of the model) by
clicking at the node with the left mouse button and release the button.

You have now created a line of longitudinal beams (in the global X-direction) in the lower right corner
between the outermost frames.

Repeat the above procedure to create lines of longitudinal beams in the centreline and in the lower left
corner.

You may apply this technique in any of the main planes (XY, XZ or YZ).

3.4 Entering input properties

3.4.1 Defining materials

3D Beam provides aluminium and steel as default materials. To define your own materials or edit the
properties of the default materials you should open the material library. Click the Material library open

button = in the Input property window in the Model input.

= Model
Dezcription

Model id : NONAKME
Date : 2000-11-13
Signature: NN
File werzion : 2.4
Modes in model
Beams in model
Material library [

g

&N ha

[&F]

Figure 3.4-1 Open the Material library
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Materials X]

Id [Name |E |Dens’rty |Puissun|ThermaICuefficient |‘r’ield siress | Mew

1 |Steel 210000 Mémmz2 {7300 kg/m3:0,3 1,26e-005 mmimm®C ; 235 N/mm2

|2 |Aluminium S3000 Wmmz 2800 kg/m3 0.3 2,4e-005 medmm®C 110 Nimm2 Delete

Cancel

Figure 3.4-2 Properties of materials
To define a new material, click the new button and enter the material name and the properties.

Any material defined in the library may be applied to a profile in the profile dialog box.

3.4.2 Defining beam profiles
The next step in our frame example is to define and apply profiles to the beams.

¢ Open the profile dialog box by clicking the open button next to the Profile heading in the Input property
window.

= 'Profile ]
A

Ny

Figure 3.4-3 Open profile dialog

(X

m. Specify a new profile
Dimensions = A
Name:  |Batiom

Eff. Width of top plate: 1700 [mrn]
Thickness of top plate: a9 [rrn]

Web Height between flanges: {2000 [mrn]

Web Thickness: 20 [mm]

Eff. width of bottom plate; 1700 [rmrn] . L .. o

Thickness of bottom plate:; a4 [rrn] ¥
Properties [mm. mmz, o3, cmd]

Ao 118200 &y 51825 &z 37663
Wt BEEEE  wz+ 22158

Wi 3404234 WwWiyh 93756 Wwe- 22153

I 8170306 |y 9324685 [z 1833450

Help Ef. flange. ..
wMA 00 WA 9946 Ipz 0

whdaw 8500 zMax 10514 &Y 0.0

Cancel ‘ Ok | wMin B500  aMin 3345 2 -151

Figure 3.4-4 Profile dialog
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To define a new profile click the New profile button and choose one of the profile types.
o Choose the Double skin profile
e Enter the profile data:

Name: Bottom

Effective width of top plate = 1700 mm

Thickness of top plate = 22 mm

Web height between flanges = 2000 mm

Web thickness = 20

Effective width of bottom plate = 1700 mm

Thickness of bottom plate = 24 mm

o Define another new Double skin profile with following data:

Name: Side, B = 1700 mm, Ttop = 16 mm, Hw = 1400 mm, Tw = 16 mm,
Tbottom = 16 mm.

o Define an I-profile with following data:

Name: Deck, Upper flange width = 300 mm, Upper flange thickness = 25 mm,
Web height between flanges = 1000 mm, Web thickness = 18 mm, Lower flange
width = 1700 mm, Lower flange thickness = 20 mm

e Click OK

Note If one or more beams are selected when the OK button is clicked, then the current profile is applied
to the selected beams.

3.4.3 Import/Export of profiles

Specified profiles may be re-used between models. Click Import profile list ... or Save profile list... in
the toolbar to read/write the profiles from/to files.

| Mew... | Clane | E dit | Delete | Import profile Iist...| Save profile Iist...|

3.4.4 Applying profiles to beams

o Select beams: 1,6,10,11 using the Select tool in the Model window

¢ Open the Profile dialog box

o Select the Double skin profile named Bottom and specify:
Shear factor in local y-direction, fy = 1.0
Shear factor in local z-direction, fz=1.0
Material: Steel

In this example we will ignore the shear centre offset, thus tick the Ignore Shear

Centre Offset option ¥ gnore Shear Centre Offsek

e Click OK

o Select beams: 2,4,5,8,9 using the Select tool in the Model window
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¢ Open the Profile dialog box

o Select the Double skin profile named Side

o Specify the same material and parameters as for Bottom

¢ Click OK

o Select beams no. 3 and 7 using the Select tool in the Model window
¢ Open the Profile dialog box

o Select the I-profile named Deck

o Specify the same material and parameters as for Bottom

¢ Click OK

e Display the model in 3D by clicking the User defined view button in the toolbar |

e Display the profiles' cross sections on the beams by clicking the Cross section button in the toolbar
)

You can now do a visual verification of the profiles that are applied to the beams.

Bi User defined M=l 3

Figure 3.4-5 Display of profiles

Another alternative to verify the profile types and profile orientation is to display the solid view of the
frame.

Open a window for viewing the model in solid mode by clicking the Solid View button | Any of the
projections and the 1ISO view may be selected. Rigid ends and general cross sections are displayed as
lines in the Solid View.

Note To show only selected beams in Solid View press the Apply to Selection only button E
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Bi Solid view M=l E3

Figure 3.4-6 Solid view

The Solid View is automatically updated by changes to the model.

3.4.5 Apply boundary conditions

Evaluate the structure in question to find out what kinds of boundary conditions are relevant. The types
and positions of the boundary conditions will have a significant impact on the results and should
therefore be carefully evaluated.

Note The boundary conditions need to be applied such that the model in no case is free to rotate or move,
i.e.to avoid a singular stiffness system.

Note You may also apply forced displacement or forced rotation of nodes as boundary condition.

In our example we shall apply the following boundary conditions:
Node no.: 1,2,5 - fixed in all degrees of freedom
Node no.: 9,10 - spring supported in the global Z-direction.

e Select node no. 1,2 and 5

¢ Open the boundary condition dialog box by clicking the open button i next to the Boundary
conditions heading in the Input property window.

= :Boundary conditions |

o Select all degrees of freedom in the list by pressing the Shift-key on the keyboard when you click with
the left mouse button at the bottom of the list (at the Z rot.).

o Select the Fixed option below the list.
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Boundary Conditions E

Degres of freedom |Boundary condition | Value

Delets

Cancel

(i

Set boundany condition

" Free

¥ Fixed

€ Enring supported

€ Forced displacement

ID I Arnrm

0 rm

Figure 3.4-7 Boundary conditions

e Click OK

e Select node no. 9 and 10

¢ Open the Boundary conditions dialog box

o Select the Z trans. degree of freedom in the list
o Select the Spring supported option below the list
e Enter 100000 N/mm in the related input field

¢ Click OK

e Display the boundary condition symbols on the model by clicking the Boundary conditions button in the

toolbar ﬂ

Bi Z-plane [¥=0 mm]

[_ D] x]

o !

T

1°

Figure 3.4-8 Display of boundary conditions

Boundary condition symbols:

+ ”  Fixed in translation along global axis

+ “ Fixed in rotation about global axis

* Spring supported or forced displacement along/about global axis
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3.4.6 Loads and load cases

In 3D Beam you may apply the following load types:

Node loads

Node moments

Distributed line loads on beams

Temperature loads

Define a load case

o Click the Load Case Manager button E in the toolbar to define the load case name of load condition

1 (default name = "Load case #1").

Loadcase Manager E3

Analyze |Load Case Name

LC1 - Sea Pressure

Combine...

Welete

L

LCancel

— Current Load Casze
Mame:

ILC1 - Sea Pressue

Description:

¥ Include in Analysis

Figure 3.4-9 Load case manager

See 4.2.4 "Manage Load Cases..." for more details about the Load Case Manager.

o Enter a descriptive load case name in the "Name:" field, e.g.: LC1 - Sea Pressure

e Click OK

Apply following loads as load case no. 1 in our example:
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Figure 3.4-10 Distributed loads applied

e Select beams: 1,2,4,6,10,11

e Click the Create loads over selection button E in the toolbar.

Interyal Distributed laad
cury &7 Start walue: End walue:
AR L O ol ID T o |n M
Stark: ID i pul: IIJ M/ 2 IU M /i
End: 13000 mm pzl: [150 N/mm pz2: |45 N/mm
ITI Cancel

Figure 3.4-11 Create loads over selection

In the Create loads over selection input box you can define a linear varying (or constant) distributed load
on a selection of beams. The load is applied along the local beam axis (px, py, pz). When defining a
linear varying load, select the interval (X,Y,Z) in which global direction the load should be varied.

¢ Verify that the interval is defined along the global Z-axis with start value = 0 mm and end value =

13000 mm.

¢ Enter the distributed load start value, pz1 = 150 N/mm, and the distributed load end value, pz2 = 45

N/mm.
e Click OK

e Select beams: 3,7,8,9

¢ Click the Create loads over selection button E in the toolbar.
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Interyal——————————— 1~ Distributed load

S e o Start walue: End walue:

Pl In N/mm o ID M /mim
Start: I‘I 3000 mm pul: IIJ M i 2 IU M /mm
End: 18000 mm pzi: |45 Nmm pz2: |15 N/mm
QK. I Cancel

Figure 3.4-12 Create loads over selection

¢ Verify that the interval is defined along the global Z-axis with start value = 13000 mm and end value =
18000 mm.

¢ Enter the distributed load start value, pz1 = 45 N/mm, and the distributed load end value, pz2 = 15
N/mm.

e Click OK

¢ Display the distributed load in local z-direction on the model by clicking the distributed load z-

component button in the toolbar ﬂ

You have now defined load case no. 1.
New load cases

o To define a new load case, open the Load Case Manager @

Loadcase Manager

Analyse |Load Caze Mame |
LZ1 - Sea Pressure

Combine...

LC2 - Tank Pressure

Lelete

LCancel

f

— Current Load Case

M ame:
LC2 - Tank Pressure M Include in Analysis
Description:

Figure 3.4-13 Load case manager - New load case
o Click the New button
o Enter a descriptive load case name in the "Name:" field, e.g.: LC2 - Tank Pressure

¢ Click OK
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The new load case "LC2 - Tank Pressure" is now activated and it is displayed in the Active load case drop
JJI [=] LCZ - Tank Preszure j

down list in the toolbar

Define the loads in the new load case:
e Select beams: 1,2,4,6,8,9,10,11

¢ Click the Create loads over selection button E in the toolbar.

Interval————— [~ Distributed load
cu oy @z Start value: End walue:
i L L Ol ol |D T ) |u Mmm
Start: ID mm pul: ||:| M rm iz IEI M./mm
End: 18000 mm pzl: |-130 Nmm pe2: |0 N/mm
lTl Cancel |

Figure 3.4-14 Create loads over selection - Tank Pressure

o Verify that the interval is defined along the global Z-axis with start value = 0 mm and end value =
18000 mm.

o Enter the distributed load start value, pz1 = -190 N/mm, and the distributed load end value, pz2 =0
N/mm.

e Click OK
e Display the distributed load in local z-direction on the model by clicking the distributed load z-

component button in the toolbar ﬂ

T 3

Figure 3.4-15 Load case no. 2 - Tank Pressure

You have now defined load case no. 2.
Combine load cases

e To make a load case combination, open the Load Case Manager E
o Click the Combine... button
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Marne; ILE3 - Combine Sea- and T ank Pressure Qg I
Canicel |
Load case Factar

LiZ1 - Sea Pressure 1.0
LC2 - Tank Pressure 1.0

Figure 3.4-16 Combine load cases

¢ Enter a descriptive load case name in the "Name:" field, e.g.: LC3 - Combine Sea- and Tank Pressure

¢ Enter the multiplication factor in the Factor fields. A factor =1.0 means that 100% of the LC is

included in the combined load case.
See 4.2.4 "Manage Load Cases..." for more details
e Click OK

The combined load case is a combination of 1.0 x LC1 + 1.0 x LC2

Loadcase Manager

Anakyze |Load Caze Mame | =
@ LZ1 - Sea Pressure
LC2 - Tank Pressure

Combine...

LC3 - Combine Sea- and Tank Pressure

Lelete

LCancel

Wil

— Current Load Case

M ame:

ILCS - Cambine Sea- and T ank Pressure W Include in &nalysis
Description:

Carbinatior : LC1 - Sea Pressure [1.0), LC2 - Tank Pressure [1.0] ;I

-]

Figure 3.4-17 Load case manager - Combined load case

e Click OK
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Figure 3.4-18 Load case no. 3 - LC3 - Combine Sea- and Tank Pressure

You have now defined the combined load case no. 3.

3.5 Analysing the model

The model may be analysed if:

All beams have profiles.

Sufficient boundary conditions are applied to prevent rigid body movements.

All parts are connected.

There is at least one active load case.

Run the analysis of the example by pressing the Analyse model button

You should then receive the following output messages in the Output window:

Z[Starting analysis. .
Extracting beam properties. . .
Starting equation solving

Calculating band width
Checking the loads

Ioad case FX [H]

1C2 - Tank Press 0. 2094E-09
LC3 — Combine Se  0.9503E-10

Extracting load information. ..

IC1 - Sea Pressu -0 1144E-09 -0

Calculating section responses .
Calculating response mnaxina for
Calculating response maxina for
Calculating response mazina for

Hunber of nodes 10 Humber of beans: S
Exporting input data to NVS5040 as: C “Docunents~DNV-Nauticus“NAUTICUS Hull-3D-Beam“~HV5040Files~IS040N0ON . AME

Creating stiffness and load matrices ..
Solwing equation with 42 DOF= and bandwidth
Calculating the response for 3 load cases
Files created for use by HVS040
C:“Docunents DNV Hauticus NAUTICUS Hull3D-Beam“NVS040Files-IS040HON AME
C:~Docunents DV Haut icus HAUTICUS Hull~3D-Bean~HVS040Files~RE040HON . AHE
Total resction forces and moments for the model.
Fz [H]
1544E-07 —0.4374E+07

Py [H]

2132E-07
E168E-08

HlEztracting topology information and rebuilding beam and node numbers if necessary

an

Mz [Hm] Hy [Hm] Hz [Hm]
0.1950E-08 -0.3678E-10 -0.3097E-09
0. 6156E+07 —0.2328E-09 (0.1256E-08 (0.3297E-09
0.1782E+07 0.5821E-10 0.1220E-08 0.1995E-10

load case 'LCl - Sea Pressure'. .
load case 'LCZ — Tank Pressure'
load case 'LC3 - Combine Sea— and Tank Pressure'. ..

Analysis done in 2 seconds. 0 warnings

[\ Output 4 Beam tesponses b Stresses | Nodal responses Jy Beam details j, Frofiles J, Notes

Figure 3.5-1 Output messages from analysis

Any error messages or warnings given during the analysis are printed at the bottom of the output message

list.

Note. If the error message or warning is related to a node or a beam you may highlight the object by

double clicking the message line.
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3.6 Result presentation

3.6.1 Presentation alternatives

3D Beam provides several ways of presenting the results. These are described in the following chapters.
For more details about the result presentation reference is made to 4.5 "Response property window", 0
"At position.: Position of the stress from beam start along local x-axis

Output window", and 4.7 "Model window".

3.6.2 Display the responses on the model

To display the various result diagrams and responses on the model, click the buttons on the Response
toolbar. You may display as many responses as you like simultaneously.

JJ ! |4_"/"| l_ E:_ TR o -4 ([ e T v = ||N|:ustr33$ "’I‘

Figure: Response toolbar

o Select: LC1 - Sea Pressure from the Active load case drop down in the toolbar.

|[><] LC1 - Sea Pressure j@| E ‘

o Apply the YZ-plane and click the Bending moment about local y-axis and the Displacements buttons.

[—

The bending moment diagrams and the deformed shape are displayed on the model.

Bi YZ-plane [¥=0 mm] M=] E3

7N

Figure 3.6-1 Display of deflections and bending moments for LC1

In the Tools | Options... | Display you may set the scaling of the response display on the model to apply
globally (i.e. based on the highest value across all load cases) or per load case (i.e. based on the highest
value within each load case).

This may help you to detect possible errors in the model. It makes it also easier when comparing the
responses for each load case to find the most critical one.

You may enlarge or shrink the loads and response symbols' size by clicking the Enlarge symbols or

Shrink symbols M on the toolbar.

o Select: LC2 - Tank Pressure from the Active load case drop down in the toolbar.

The response display in the Model window is updated instantly.
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Bi YZ-plane [¥=0 mm] |_ (O] x|

Figure 3.6-2 Display deflections and bending moments of LC2

¢ When displaying the reaction forces and reaction moments you should apply the User defined view to
see the directions of the reactions moments more easily.

Bi User defined [ [O]x]

//

H<T/,J/?>r

4

Figure 3.6-3 Display reaction forces and reaction moments of LC1

3.6.3 Tabulated result values

In the Output window the maximum values of the response components for all beams and nodes are
presented.

The tabulated results are grouped under the following tab cards in the Output window:
Beam responses: Maximum beam forces, - beam moments and - beam deflections.
Stresses: Maximum stress components: Axial-, shear-, bending-, torsion- and normal-stresses.

Node responses: Deflections, rotations, reaction forces, and moments.

Carry out the following operations in our example:
o Select: LC1 - Sea Pressure from the Active load case drop down in the toolbar.
o Activate the Stresses tab card in the Output window

o Drag the splitter bar between the Model window and the Output window to enlarge the Output window
(see the symbol of the cursor in the figure below).
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“f 3D-Beam 1.2 - UzerGuideFrameB _clb - [YZ-plane [(X=0 mm]]

File Edit Wiew Symbole Model Analysie Tools Window Help ;Iilil
NEE %2 ||eaE|REEE|SBOE EE = ||k =,
[ seresue i [ ([ el oz (@ a2 [7] 8 oo

|

=] Hode :-I
Id J

Y
i

=1 ‘Boundary conditions
¥ trans

W trans.

I trans

Hrot. j
Z-plane b hodel ﬁ Response/
=
5! Beam Ho.  [Sig-Mx [BAnm | Tau-2y [Mimim Tau-Qz [Mimm Tau-x [Mimm Sig-hy [Binm | Sig-kz [Minm | Sig-Ry [Mimm | Sig-Mz [Mimm2]
T 1 o o -24 o -22 0 22 0
2 2 -2 o -40 o 50 0 -52 -2
3 3 -B o =] o -45 0 -50 -B
4 4 -2 o -40 o 50 0 -52 -2
5 5 -2 o o o 0 0 -2 -2
§ I o o -24 o -22 0 -2 0
7 7 -B o -9 o -45 0 -50 E
g I - o 15 o -15 0 17
] 9 -2 o 15 o -15 0 -17 2
10 10 o o 24 o -22 0 -2 0
1 11 o o 24 o -22 0 -22 0
m Beam responses ?\ StressesA Modal responses)\ Beam details)\ Frofiles )\ Notesﬂ
Feady |0'mm |-24850 mm | 5750 mm Snap | Global scale b

Figure 3.6-4 Result stresses - enlarge the Output window

By clicking the right mouse button in the table, a pop-up menu appears and you will get access to the sort,
format and report options for the table.
Azcending

# Dezcending

® Signed
Abzolute

Bepart

Figure 3.6-5 Result table options

Ascending: Sorts the table in ascending order with respect to selected column
Descending: Sorts the table in descending order with respect to selected column
Signed: Applies signed values

Absolute: Applies absolute values

Report: Creates an MS Word report of the table

¢ Activate one of the cells in the Sig-My column (click one of the cells)

¢ Activate the pop-up menu (click right mouse button)

¢ Select the descending option

Alternatively, the table may be sorted according to any column by double-clicking the desired column
heading.

The two beams at the top of the table should now be beam no. 2 and beam no. 4, both with Sig-My = 50
[N/mm2]

¢ Select the two upper rows in the table by pressing the Ctrl key on the keyboard and click the left mouse
button at the row number heading no. 1 and at row number heading no. 2. See below figure. The rows
become highlighted with black colour and the beams in the Model window are highlighted with red colour
(as default).
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“f 3D-Beam 1.2 - UzerGuideFrameB _clb - [YZ-plane [(X=0 mm]]
File Edit Wiew Symbole Model Analysie Tools Window Help _|ﬁ| il

DEEE EEONEBIEE D ||k =, A

DE—’“EIII?I?XMQ:HQQ@

[T -searesue 1 B[ el 2@ L a2 F F e
=
=] Hode j

b Id * J

X0 mm
fa
i

=1 ‘Boundary conditions

2 ¥ tranz. i
W trangs. *

Vot i I i e
L/ ‘\I V w Itrans.
Hrat. * j
VZ-plane I b hodel ﬁ Response/
5’ Beam Mo, Sigi-Mx [MAnm Tau-Gy [Mmim Tau-Gz [Mimim Tau-tx [Minm Sia-My [Him | Sig-tz [Mnm | Sig-My [Mimm | Sig-Mz [Mimm2]
T 2 0 -40 0 50 0 2
2 4 -2 0 -40 0 0
3 3 -2 ] ] ] ‘0 ‘0
4 5 -2 o 15 o 15 a 7 -z
5 9 -2 0 HE 0 15 0 7 2
6 1 o o 24 o 22 a (B [
7 11 0 0 24 0 22 0 22 0
& 2 o o 24 o 22 a 22 [
9 10 0 0 24 0 22 0 22 0
i 3 B o ] o 45 a 50 B
11 E -6 0 -9 0 45 0 50 ]
[}, Output }, Beam responses }, Stresses A Nodal responses 4 Beam details Jy Frofiles b Notes /
Ready |0'mm |-14450 mm |50 mm Snap | Global scale i

Figure 3.6-6 Select beams in the result table

o Click the Beam numbers button Q in the toolbar to display the beam numbers

o Click the Apply to selection only button in the toolbar |E to reduce your result set.

2f 3D-Beam 1.2 - UserGuideFrameB .clb - [Z-plane (=0 mm]]

File Edit “iew Symbolz Model Analysis Tools Window Help =1
DeH|rryx|2: |[eapE pnEEEEE0HE B @R =
M0 -searesie i B [F] ez |2 e aaaa |8 o]0 Ffoe

ol
= Hode -]
Id =
¥ 0mm
Vs
FaD
=] ‘Boundary conditions
Xtrans. *
¥ tranz. *
Ztrans. *
Aot *
Y orot. (%
Irot*
= Point load
o i
r-plane Model # Response
—’:! Beam Mo. Sig-M [MAnm (Tau-Qy [Mmim| Tau-Qz [Mainm Tau-t: [Minm Sig-My [Him | Sig-tz [Minm | Sig-Ny [Minm | Sig-Mz [Mimm2]
TEH 2 -2 a -40 1] a0 1] -52 -2
2 4 -2 1) -40 o 50 o 52 -2
- Beam responses ), Streszes fi Neodal responses y Beam details b Profiles fy Notes £
Ready [0 29900 mm 3200 mm [Shap [Globalsedle | [ [

Figure 3.6-7 Apply to selection only

By activating the Apply to selection only button, the result set is reduced to the selected beams/ nodes
only. This gives you better overview of the results and makes it possible to display results above certain
values only. In above example we have chosen to show results only for beams having a bending stress of
at least 50 [N/mm2]. The results should be symmetrical, and the plot shows that they are.

DET NORSKE VERITAS



Nauticus Hull User Manual 3D Beam
ProgramVersion 15.4 July 2012 38

3.6.4 Response Plot

If you need to carry out a more refined result analysis of individual beams you should enter the Response
plot tab card in the Output window. You may enlarge the window as appropriate by dragging the splitter
bar between the windows.

e Select beam number 2 in the model (see below figure)

e Select Sig-My from the Response drop down list in the Response plot view

‘f 3D-Beam 1.2 - UzerGuideFrameB_clb - [YZ-plane [X=0 mm]]

File Edit Wiew Symbole Model Analyzie Tools Window Help _|ﬁ| ll
NEE kX2 eaDE REEE | EB08 B2 (D[ =]
[<]LC1 - Sea Pressue 'I& |§a |J’E‘ ll’z_&: .f | ?1 T_ 33_ | xD yn zD @ ‘ Il lI |JJ ’ ‘(f | I: Q_ |<x> T

x|
= Hode :-l
Id i*
¥ 0mm J
Y B200 mm
L]
= Boundary conditions
Ftranz.
W trans. *
tranz. *
Hrat. * -
VZ-plane I ' Model / Response 7
[ Respanzs Sig-Wty[N/mm2]
1 n 1500
ISlg-My i a0
I &llloadeases J ‘_ a8
a0 -
T B Lengih{mm]
o 2000 S0 o 3000 . 2000 10000 12000 14000
7207 T et aaam EEETL L
a0
60
Output J, Beam responses Ji Shrasses Jh Nodal rasponses b Beam details ff Profiles Jy Notes £
Ready [0 | 7550 mm |-150 i ,Tapmlnbal scale l_l_l_ i

Figure 3.6-8 Response plot

The diagrams in the Response plot view apply to the selected beam(s). The start of the beam is always at
the left side of the diagram. The beam length from the start node is displayed along the horizontal axis
and the response value is displayed along the vertical axis. The diagrams are displayed along the flexible
part of the beam, i.e. no responses are calculated along rigid ends.

o Hold the cursor steady above the diagram as shown in the figure above to display the load case name
and the flange identification (top/bottom) in the tool-tip that appears.

The response value and the position along the beam are displayed at the end of the cross hairs. By
pointing at the one of the curves you will find the exact response value at the position considered.

o Select the All load cases option in the Response plot view to display responses for all load cases.

3.6.5 Responses on individual nodes and beams

In the Response tab card in the Input property window the responses for selected individual beams and
nodes are displayed.

o Activate the Response tab card in the Input property window (see below figure)
e Select beam number 2 in the model

You may now read all maximum responses and end response components for beam number 2 from the
list.
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= ‘Beam :l
Idi2
Start Mode 2 (0 mm, 16200 mm,
Endd Mode: 3 (0 mm, 16200 mm,
Length 13000 mm
= :Axial and shear forces
Axial force -160016 M
Qy at start 0N
Gy atend QN
Qz at start (-5359562 M
Qz st end (133506 N
:Moments
:Displacements
Max ¥ disp. i-0.1141 mm
Mz ™ disp. (0 mm
Max T disp. (4.5346 mm
= Stresses
Max Sig-hx i -2 Mimm2
Mz Tau-Gy i 0 Mimm2
e Tau-Ez (-40 Mimm2
Mtz Tau-hdx (0 Mimm2
Max Sig-hy (50 Minm2
Max Sig-mz |0 Mimm2
Maix Sig-hy i -52 Mimm2
Max Sig-hz -2 Mimm2

Model }\ Response }

[0 &

L |

Figure 3.6-9 Responses in individual beams and nodes

You may scroll the list up and down by dragging the vertical scroll bar on the right hand side of the list.
The headings (in bold letters) may be collapsed or expanded by clicking the [+] or [-] sign next to the
headings.

For more information about the responses in the Response tab card see 4.5 "Response property window".

3.7 Reporting

3D Beam provides a flexible reporting function using MS Word97, or higher, to generate the reports. The
reports are based on pre-defined templates for Beams, Nodes, Profiles, Beam loads, Node loads, Beam
responses Stresses, Node responses, and Response plot. You may copy and past any image of the model
and the Response plot diagrams, with input and response properties, from 3D Beam to MS Word.

o In the Stresses table in the Output window click the right mouse button and select the Report option
from the pop-up menu.

Azcending
# Descending

® Signed
Ahzolube

et |

Figure 3.7-1 Select the Report option

MS Word is started and the report is created.
o Apply beam numbers and bending moments about local y-axis on all elements in the Model window.

o Click the right mouse button in the Model window and select the Copy model plot | To Clipboard option
from the pop-up menu. (Alternatively you may activate the Model window and then press the Ctrl+C key
combination on the keyboard.)
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3D Beam
40

-

Show only structure inorking Plane

Define Working Plane...

v Shap to grid

Ctrl+G

Eerspestive

Apply to gelection anly

Copy model plat

Tao Clipboard  Ch+C
To Metafile...

Figure 3.7-2 Create an image-copy of the model

o Enter the Beam Stresses report in MS Word and paste the image by pressing the Ctrl+V key
combination on the keyboard.
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Figure 3.7-3 Stresses report

You may use the same procedure as described above to create a Beam responses report, a Node
responses report and refined Response plot reports that includes all responses at user defined positions
along the beam:
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o Enter the Response plot view in the Output window
o Select beam number 2 in the model
e Select Sig-My from the Response drop down list in the Response plot view

o Click the left mouse button at following positions along the beam to define at which sections the
responses are to be reported: 1500 mm, 2000 mm, 12500 mm and 13000 mm. (Alternatively the values
may be entered in the Ruler positions list.)

[ Response: Sig-My[N/mmz]
L 15002000 5250 1250013000
ISlg-M y 'l &0
™ Alllbadcases a0 o Comy gagh
Ruler positionz | & 20 Tl .. Clear rulers Length[mm]
1500 mimn o 1000 | 20b0 3000 5000 | 6000 9000 10000 4000 42000 | tagoo
2000 mim 20 == e Rt
12500 mm an
13000 mm i
o | =
Output Jy Beam responses i Stresses i Nodal responses }y Beam details f Profiles } Notes [

Figure 3.7-4 Create a Response plot report

o Click the right mouse button and select the Report option to create a Response plot report.

o Click the right mouse button and select the Copy graph option to make a copy of the graph, which you
may paste into your report.
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Figure 3.7-5 Response plot report

Note You should print or save the report and then close it before you create a new one.
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4 Command Reference

4.1 Introduction

This chapter summarises the available functions and features of the program and it gives an overview of
the operations of 3D Beam. This includes the graphical user interface, a summary of the shortcut keys and
a description of the menu- and toolbars, that are available.

4.2 Menu bar

The 3D Beam menu bar:

File Edit “iew Sembole Model Analpsiz Tools Window Help

In the following sections each of the items in the menu bar are described in detail.

4.2.1 File menu

The File menu described here is valid for a stand-alone version of 3D Beam only. See also 5 "3D Beam
as part of NAUTICUS Project Manager"

BB Edt view Symbols Model
Mew Chil+M
Open.. Chl+0
LClose
Save Chrl+5
Save Az

1 BilgeEffect.clb
23D0TankmBHDs. clb

3 CATEMPYI0343 clb
4 CATEMPYdtwinch. clb

E xit

New (Ctrl+N)

Opens a new blank project. You will be prompted to save the current model before starting a new.

Open... (Ctrl+O)

Open an existing file By selecting in the Files of type drop-down list you may open either 3D Beam files
(.clb) or NV5040 files (15040*.%).
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Open
Look in: I =5 Models j £F
20Frame_ForcedDizp.clb bridge.clb
205 hipFrame.clb contstack1.clb
3D ShipFrame. clb contstacka.clh
Ebeams.clb contstack1b.clb
bearnsection. clb contstackc.clh
beamsectionZ.clb contstack1d.clb
KN 2
File name: I Open I
Files of bope: |3D-Beam Filez [*.clb] ﬂ Cancel |

Figure 4.2-1 File | Open

For more information about NV5040 files, see 4.2.7 "Options / Directories"

Close

Closes the active model. If any changes have been made to the model file 3D Beam will prompt you to

save the file.

Save (Ctrl+S)

Save active model with the same name to the active directory.

Save as...

Save model in a file with a new name or to a new directory.
Exit
Exit 3D Beam. 3D Beam will prompt you to save any changes to the model.

4.2.2 Edit menu

B view Svmbols Model gn

Unda Chl+Z
Redo Chrl+
Copy model plat »

Copy and Transform...  Chil+T

Tranzform...
Lelete Chl+D
Select &l Chrl+&

Undo (Ctrl+2)

Undo the last action you carried out. The undo feature in 3D Beam has roll back functionality. This
means that you can repeatedly undo an unlimited number of last actions.

Redo (Ctrl+Y)
Return to the last action you carried out before selecting undo, i.e. redo the undo.
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Copy model plot

| ToLClpboard ChikC
| To Metafile...

When you select: Copy model plot - To Clipboard (Ctrl + C) a picture of what you see in the Model
window is copied to the clipboard. You may paste (Ctrl+V) the picture into any document, for example
the 3D Beam report.

When you select: Copy model plot - To Metafile... a picture of what you see in the Model window will be
created in an enhanced metafile (.emf).
Copy and Transform... (Ctrl+T)

Select the beams to be copied, mirrored or scaled before you apply this command.

Diztahce betw. copies Scale——————  Mirmor about
dx; IEI vl b |1 [ ®r-plane
dy; IEI mm e |1 [ ®Z-plane
&z IIJ mm z |1 [ “Z-plane
HMumber of copies: m QK. I Cancel

Figure 4.2-2 Copy and Transform dialog

In the Distance betw. copies fields you may specify the relative distance between the copied beams along
one or more of the three main axes (X,Y,Z).

In the Scale fields you may specify a multiplication factor to scale the length and/or the relative distance
of the copied beams.

In the Number of copies field you should specify the number of copies to be created.

You may mirror the selected beams about one or more of the three main planes (XY, XZ and YZ) by
ticking off in the "Mirror about" check boxes.

Transform...

Select the beams to be moved, scaled or flipped (about one of the main planes) before you apply this
command.

Tranzform E
Mowe Scale Flip about
dx: IIJ mm ®: I'I [ #r-plane
dr: IIJ mm e |1 [ #Z-plane
dz; IEI mm z |1 [ ¥Z-plane
lTl Cancel

Figure 4.2-3 Transform dialog

In the Move field you may specify the relative movement of the selected beams in one or more of the
three main directions (X,Y,Z).
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In the Scale fields you may specify a multiplication factor to scale the length and/or the relative
movement of the selected beams.

You may flip the selected beams about one or more of the three main planes (XY, XZ and YZ) by ticking
off in the Flip about check boxes.

Delete (Ctrl+D)

Deletes the selected beam(s) with their nodes unless the nodes are shared with remaining beams.

Select All (Ctrl+A)

Selects all beams in the model.

4.2.3 View menu

ETE Sumbol: Model  Analpsiz T

Standard Wiews 4
Zoarm 3
kit

Fan
e JETSNECIVE

Drefine Working Flane...
v Snap ta Grd Chrl+G

* Scale per Loadcaze
Scale Globally

Apply to zelection only

v Property Grid
v Output ‘wWindow
w Statug Bar

w Wiorkbook Mode

Standard Views
Activates one of the predefined views.

XY =top view, XZ = side view, YZ = aft view, User defined = ISO view / 3D view. Select beams before
you apply solid view.

“@r
v L
i
Uzer defined
Solid iew

Zoom

Activates one of the zoom functions.

The Zoom In and Zoom Out functions provide a stepwise zoom of the active window.

The Zoom to Fit function zooms the model to fit in the active window.

If you want the zoom the model to fit in all windows select the Zoom to Fit in All Windows function.

The Zoom Window function provides zooming of any part of the current display. Press the left mouse
button to activate the rubber band. Drag the rubber band to surround the area of interest. Release button
to apply the zoom.
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Zoom [n
Zoom Qut
Zoom to Fit Chrl+F
Zoom ta Fit in Al 'Windows  Chl+Shift+F
Zoom bafindow

Shortcut key to zoom active window to fit: Ctrl+F

Shortcut key to zoom all windows to fit: Ctrl+Shift+F

Orbit

Rotate the model by selecting the Orbit function. Press the left mouse button at the model in the User
defined (ISO) view and rotate it by moving the mouse. The model will rotate around the centre of the
current display.

The Orbit function does only work in the User defined (ISO) view.

Pan

Moves the model in the current view. Press the left mouse button at the model in any view and move it by
moving the mouse.

View perspective

Displays the model in perspective in the ISO view.

Define working plane...

When working in 3 dimensions this function is useful. In the Working plane at ...= field you may define a
specific plane along one of the three main axes in which you will work. Only the working plane will be
displayed.

When you check the "Show only structure in working plane™ check box, only nodes and beams in the
working plane are enabled.

Tab: Jump along global axis in positive direction, to the next plane where nodes are defined.

Shift+Tab: Jump along global axis in negative direction.

Working plane szettings

Define working plane—————————

YWorking plane at = [0 mm

[~ Show only structure in working plane

within + |1D TN
ak. I Cahicel |

Figure 4.2-4 Specification of Working plane

In the "within +/-" field you may define the depth of the active "working-plane". For most models "within
+/- 10 mm" is suitable.
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'C——__q_—__:—————\_____;_r"/

A Within+i- 10
Figure 4.2-5 Depth of working plane

Snap to Grid (Ctrl+G)

Toggles the Snap to Grid on/off. The grid is available in all views except the User defined (ISO) view.
The grid makes it easier to draw your model with the Create Beams tool.

Scale per Loadcase

Scales the response display symbols, such as moment- and shear force diagrams, deflection curves, stress
colours etc., and the input loads against the maximum value within each load case.

Scale Globally

Scales the response display symbols, such as moment- and shear force diagrams, deflection curves, stress
colours etc., and the input loads against the maximum value of all load cases.

Apply to selection only

When Apply to selection only is active then information is shown only for selected beams and nodes. This
includes all properties for the selection as well as loads and responses.

Note If it suddenly looks as if all loads and responses have "disappeared", check that the Apply to
selection only has not inadvertently been activated.

Property Grid
Show/ hide the Input property window.

Output window
Show/ hide the Output window.

Status Bar

Show/ hide the status bar at the bottom of the 3D Beam window.

Ready 450 mm 0 mm 3300 mm Snap |Global zcale
| | | [Snap | I 4

In the status bar you will find the following information fields from the left:
1. Context sensitive information: Displays information of toolbar button functions
2. Global X-coordinate: Displays the global X coordinate of the position of the cursor

3. Global Y-coordinate: Displays the global Y coordinate of the position of the cursor
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4. Global Z-coordinate: Displays the global Z coordinate of the position of the cursor

5. Snap to grid on /off. If Snap is displayed the snap to grid function is turned on. You may toggle the
snap to grid by pressing the Ctrl+G combination on the keyboard.

6. Global scaling on / off. If Global scale is displayed the global scaling of input and response symbols is
scaled based on the maximum value across all load cases. If Loadcase scale is displayed the input and
response symbols is scaled based on the maximum value within active load case.

Workbook Mode

Turns the Workbook Mode on/off in 3D Beam. In workbook mode the windows are arranged as a
workbook with a tab card for each window.

¥y -plane | KI-plane | ¥ Z-plang Ciutput Wincon I

4.2.4 Symbols Menu

|Syml:u:uls Model  Analvsis

Mode numbers
Beam numbers
Local Axes

Zross seckion
Boundary conditions

Loads »
Responses g
Symbol size 3

Click on any of the items in the list to toggle the display of the corresponding item on the model.

4.2.5 Model menu

EEN Analysis Tool:  wWindow

v Select objects
Create Beams

Inzert node
Flip Beam
Create Loads owver Selection

tanage Load Cazes...

Create Hamed Selection
M anage Mamed Selections...

Select objects

To select nodes and beams in your model, activate the Select objects.

Create Beams

To created new beams by drawing them, activate the Create Beams. The cursor becomes a cross and you
may draw new beams.

Insert node

Insert a new node on selected beams.
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Insert node
—Position————————————— ’TI

& % from start I50 j Cancel |

" Globalx = |

" Globaly = I
" GlobalZ = I

Figure 4.2-6 Insert node

To insert a node on one or more beams, first select the beam(s). When clicking the insert node tool button
in the geometry toolbar the insert node dialog box appears. You may specify the insert position on the
beam(s) either as a percent of the beam length from the start node or by an absolute reference along one
of the global axes.

Flip Beam

The local X-axis for a beam is automatically set to point from the start node to the end node. In some
cases, e.g. for display of the response plot, it is desirable to swap the start and end node of a beam, and
hence flip the direction of the local X-axis. Clicking this option will flip all selected beams. Note that the
direction of the local Y- and Z-axes may automatically change too, and the direction of local loads may
have to be changed.

Create Loads over Selection

With the Create Loads over Selection tool you may generate a varying (or constant) local distributed load
over a selection of beams.

See below figure for the operations of this tool.

Select the global Define the value of the Define the value of the

direction of the local distributed load at  local distributed load at

interval here. the start position ofthe  the end position of the
interval. interval.

Creale loads over interval

- Interval ———————— Diskibuted load-|-—————————— 11—
o o oz ' Start value: | End value: i
L pat: Io N/mm py2 |E| M /mm
Stait: [0 rom gt [0 N/ py2: |0 N/mm
End: FDDOD mm i pzl: I‘I 00 M/mm pz2: ]10 N/rm

Cancel |

Define the start- and end
position of the interval
(along the glohal
direction) in these fields.

Figure 4.2-7 Create loads over interval
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Figure 4.2-8 Distributed load over interval

Manage Load Cases...

pzl = 100 N/mm

In the Load Case Manager you can define new load cases, combine existing load cases, delete load cases

or rename load cases.

Ifthe loadease should be included
it the analysis the Analvse tag [x]

iz displayed.

Lozdcase Manager

L=l

Analyse |Load Caze Name |
| LC1 - Distributed -
L2 - Paint load Combine...

LiZ3 - Combined

Lelete

LCancel

— Current Load Case
M ame:
LC3 - Combined

iy,

To create a new
loadcaze press the
— Mew button.

— Tocreate a combined
loadcasze press the
Combine. .. button,

W Include in Analysis

If you don't want
toinclude the
cutrent loadease in
the analysis furn
this option off.

Diescription:

Jarmbination : LCT - Distributed [1.0), LCZ - Paint load [1.0] :_J
Give the name In this field a description

of the new of the cutrent combined

loadcase here. loadcase is displayed.

Figure 4.2-9 Load case manager

When clicking the Combine... button in the Load case Manager the Combine Load cases dialog box

appears.

DET NORSKE VERITAS



Nauticus Hull User Manual 3D Beam
ProgramVersion 15.4 July 2012 52

] Trype it the multiplication factor for
Type in the name of the each loadease to be included in the
new combined loadecase.  sombination

Combine Loadcases

Mame: {LC3 - Combine] ok, |

Cancel
Load caze actar
LA - Distributed 1.0
LiC2 - Paint lozd 1.0

Figure 4.2-10 Combine Load cases

The multiplication factor scales all the load components, also the temperature loads, with the given
factor.

Note The combined load case is not linked to the basis load cases. If you make a change in the load
components in one of the basis load cases this is not reflected in the combined load case, and you should
make a new combination.

Create named selection

In some cases, especially for large models, it may be convenient to identify parts of the structure with a
name, e.g. "Outer shell”, "Main supports", "New profiles". This allows quick access to these parts for
input specification and result analyses. To create a Named Selection simply select the desired beams
and/or nodes and click Create Named Selection. The default name given to the selection is "Set#n",
where n is automatically incremented. To specify a more descriptive name to selection, select the option
Manage Named Selections.

Manage named selections...

In the Named Selection Manager you may specify names to, give descriptions of, and delete, Named
Selections.
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Mamed Selection Manager E
Mamed Selection Mame | | ar I

fain support frame
Elastic support Cancel |
Setis
Delete |

— Current Mamed Selection

M ame:

Elagtic support

Drezcriphion;

Rubber supportz modelled by means of nodes with appropriate spring ;I

stiffress.

Figure 4.2-11 Named Selection Manager

The new names will not appear until the OK button is clicked.

4.2.6 Analysis menu

Aralysiz K

Analyze F3

Analyse (F9)
Run the analysis.

4.2.7 Tools menu

Window Help
Beam “Wizard Chri+w |

Options. ..
Customize. ..

Beam Wizard (Ctrl+W)

With the Beam Wizard you may generate beams. On the Create Connected Beams tab card you may
generate a continuous chain of new beams by defining each node coordinate in the X,Y and Z column.
When you click the Apply button the beams are created in the Model window.

In the Default row you may give a default value which is used unless another value is specified for the
node. In below figure all Z-values are defined by the default value as 0 mm.
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Beam Wizard

Create Connected Beams | Create Beams |

X Y Z

Default |

1|0

211000 min 0 mm

32000 min

413000 min

5110000 mm 0 mm

6110500 mm 250 mim

7111000 mm 700 mim

5111000 mim 10000 mm

910 mm 10000 rmim

10

Apply | Close

Figure 4.2-12 Beam wizard-Create Connected Beams

On the Create Beams tab card you may generate a set of separate beams by defining the coordinate at
each end of the beam in the X,Y and Z columns. Coordinates may also be pasted from a spreadsheet.
When you click the Apply button the beams are created in the Model window.

Beam Wizard
Create Cormected Beams  Create Beams |
Start X Start ¥ Start Z End % End ¥ End Z
Drefautt |0 mim 0 mm 0 mm 0 mm 0 mm 0 mm
110 mm 500 mim 0 mm 4000 mim 500 mim 0 mm
210 mm 1500 mm 0 mm 4000 mim 1500 mm 0 mm
3|0 mm 2500 mm 0 mm 4000 mim 2500 mm 0 mm
410 mm 3500 mm 0 mm 4000 mim 3500 mm 0 mm
51500 tmim 0 mm 0 mm 500 mim 4000 mm 0 mm
61500 mim 0 mm 0 mm 1500 mm 4000 mm 0 mm
712500 mim 0 mm 0 mm 2500 mm 4000 mm 0 mm
&) 3500 mim 0 mm 0 mm 3500 mm 4000 mm 0 mm
9
10
Apply Close

Figure 4.2-13 Beam wizard - Create Beams
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Bi r-plane [Z=0 mm] M=l E3

Figure 4.2-14 Grillage structure generated with the Beam Wizard

You may copy (Ctrl+C) and paste (Ctrl+V) the numbers within the beam wizard or from and external
source as for example MS Excel. This makes it possible to tailor make simple tools to calculate node

coordinates of general geometric shapes. In the NAUTICUS Hull package you will find a spreadsheet
which calculates node coordinates of various geometries.

2 Microsoft Excel ModeCoordinates.xls [Read-Only]
”ﬁ File Edit Wew Insert Format Tools Data Window Help

O HE n.n.ggﬂzﬁ,s“”gg |100%v
Times New Roman 8 105 |BZ DN = =SR2 = |
GRILLAGE SYSTEM CO-ORDINATES Bl 1624
Time: :
Verd.0- 930101 Diate: 00,0120
Ship [d:
74 5 transverse gitders
La
Direction E i Spadiz btw fransvdrse girfers g
Longitudinal |Transverse B T
Mo of girders|| 4 4 % q_g
: [+
Spacing btw. .. girders 1000 1000 mm o
Total extension (length| 4000 4000 |mm § v
Print | Caleulate co-ordinates | #— Total long, length ——#
From node Tonode
Hode Mo X ¥ Z X ¥ Z
1 a 500 i} 4000 500 a
Cl tack
4“” Gl ) 0 1500 0 4000 13500 0
3 a 2500 i} 4000 2500 a
4 a 3500 i} 4000 3500 a
5 500 a i} 500 4000 a
a 1500 a i} 1500 4000 a
7 2500 1] 1} 2500 4000 1]
8 3500 a i} 3500 4000 a
9
10
11

Figure 4.2-15 Generate node coordinates with spreadsheet

See "Appendix B: Using spreadsheets with 3D Beam" for more details about how to use spreadsheets to

calculate node coordinates.
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Options...

Options / Display

Options

Dizplay |Glid I |:D|D[SI Respongze Cnlnlsl DilBCtDliBSI Unitz I

—Scaling
" Globally Sumbal Length [pixels); [70.000

—hues

¥ Global Aixes ¥ Orientation
—Beamsz and nodes

[ Mode numbers [ Local xes

™ Beam numbers [ Cross sections

— Loads and boundary conditions

™ Boundary conditions [ Distributed loads #-comp.
[ Modal forces [ Distributed loads Y-comp.
™ Modal momerts [ Distributed loads Z-comp.

[ Temperature loads

QK. I Cancel Lpply

Figure 4.2-16 Options / Display

Scaling

Globally scaling of symbols in the Model window means that response symbols (e.g. moment diagrams)
and the input loads are scaled (globally) across all load cases. Each response / input load is scaled with
respect to the maximum value of the response / input load across all load cases.

Example: If the moments on the beam in question are 10 times smaller than the maximum moment value
of any beam across all load cases, the moment diagram symbol becomes 10 times smaller than the
maximum value.

Scaling Per load case: means that response symbols (e.g. moment diagrams) and the input loads are
scaled per load case. Each response / input load is scaled with respect to the maximum value of the
response / input load in the active load case.

Example: If the moments on the beam in question are 10 times smaller than the maximum moment value
of any beam across the active load case, the moment diagram symbol becomes 10 times smaller than the
maximum value.

Symbol length (pixels): Defines the extension of the symbols in pixels.

AXes

Global axes: Turn on/off the global axes symbol in the Model window.

Orientation: Turn on/off XY Z-axes orientation symbol (i.e. the arrow cross).

Beams and nodes

Turn on/off the: Node numbers, Beam numbers, Local Axes symbols, Cross section symbols.
Loads and boundary conditions

Turn on/off the Loads and boundary conditions symbols.
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Options / Grid
Options

Dizplay  Grid ||:D|D[SI Respongze Cnlnlsl DilBCtDliBSI Unitz I

— Grnid settings
Grid sige: |1 00 mm
¥ Snhap to grid
— Pick options

* aperture [pisels): |1 7
Y aperture [pisels): |1 7

QK. I Cancel Lpply

Figure 4.2-17 Options / Grid

Grid settings
Show grid: Turn on/off the grid point symbols in the 2D views in the Model window.

Snap to grid (Ctrl+G): Turn on/off the Snap-to-grid function. If you draw a model in the Model window
with Snap-to-grid activated the nodes are being snapped to the nearest grid point.

Grid size: Defines the size between each grid point.
Pick options

X aperture (pixels): Defines the pick accuracy of the cursor in the horizontal direction. The smaller value
the smaller pick range (but more accurate).

Y aperture (pixels): Defines the pick accuracy of the cursors in the vertical direction. The smaller value
the smaller pick range (but more accurate).
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Options / Colours

Displayl [Grid Colours | Responze I:Dloursl Directuriesl itz I

r— Comman colours

Backaground:

Grid:

Selection:

Global Axes:

— Beams and nodes
Beams [flexible):

Rigid ends:

Salid wiew:

B |v| MNodes:
| |v| Local axes:
B |v| Crozs zechions:

r Loads and boundary conditions
Boundary conditions: .|'|
Modal forces: | |'|

Modal moments:

Distributed loads:

o]

Cancel | Appy

| Help |

Figure 4.2-18 Options / Colours

Common colours

Defines the colour of the background of the Model window, grid points, and beams when selected
(Selection) and global axis symbols.

Beams and nodes

Defines the colour of the flexible part of the beams, non linear beams, rigid ends, the solid view, node
symbols, local axis symbols and cross section symbols.

Loads and boundary conditions

Defines the colour of the load symbols and the boundary condition symbols.
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Options / Response Colours

Options Ed

Displa_l.JI Gnid I Colors  Response Colars |Direct0ries| Unitz I

— Modal responzes

Reaction Forces and Moments:

— Beam responzes

Displacements: | |'|

Lial and shear forces: =~

Tarsional and bending moments:  [l-

0k I Cancel | Spply

Figure 4.2-19 Options / Response Colours

Node responses

Defines the colour of the node reaction forces and moment symbols.

Beam responses
Defines the colour of the beam response symbols.

Options / Directories

Options E

Displayl Grid I Enlnml Response Colors  Directories |Unit$ I

— Models
el IC:'\Dncuments\DNVﬂD-Beam'\MndeIs'\

[ del Templates: IC:'\F’rngramFiles'\DNV'GD-Beam\UtiIities'\ |

— Reports
Templates: Ig:\nauthullﬂdheam\Template&\

Generated reports: IE:'\F'mglam Filesh\DMNW43D-Beam\Reportsh,

—

o

— NWED4D compatibility

¥ Create NYS040 file on analysis
HY5040 files: C:A\Program FileshDNW,3D-BeamMYB040F

L

Ok | Cancel

Eppy

Figure 4.2-20 Options / Directories
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Models
Not implemented.
Reports

Templates: Defines the path to the directory where the MS Word report templates are located. These
templates are needed to create the reports. The directory is usually defined during the installation as a sub
directory to the 3D Beam directory.

Generated reports: Defines the path to your default directory of generated reports.
NV5040 compatibility

Create NV5040 file on analysis: If this option is activated 3D Beam will create one NV5040 input file
and one NV5040 result file during the analysis. These files may be read by the PILOT program NV5040,
which is DNV's previous beam analysis program. The NV5040 input file may also serves as a backup file
in case the 3D Beam model file (.clb) becomes corrupt.

NV5040 files: Defines the directory where the NVV5040 files are stored.
Note The directory for the NV5040 files must exist.

Options / Units

From the Units dialog box you may define the default display units. In the Format and Places fields you
may change the number format and the number places of the phenomenon.

Example:
Format: Fixed Fixed General Scientific
Places: 5 places 0 places 6 places 5 places
17927.58220 mm 17928 mm 17927.6 mm 1.79276e+004 mm
Options Ed
Displa_l.JI Gnid I |:D|DISI Fiezponsze Ealarsl Directories  Units |
Phenamenan Linit Farmat Flaces
Ares mmz Fixed i]
Diztributed load Mimm General 4
Element oriertation " Fixed 1
Force M Fixed i]
Length mm General 5
Moment of inertia mmd General 3
Moment Mmm Fixed 1]
Profile Scantlings mm General 4
Rctation rad General 4
Section modulus mim3 Fixed 1]
Spring rotation stiffness Mnmirad General 4
Spring transkation stiffness Miknim General 4
Tempersture Load “Chmim General 4
Tempersture o General 4
Tension MPa Fixed 1]
Thermal Expansion coefficient :mimfmm/C General 4
0k I Cancel Spply

Figure 4.2-21 Options / Units
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Phenomenon

The list of phenomenon shows the quantities in 3D Beam that may be formatted by the user.

For each phenomenon you may change the unit, the format and the number of places.

The Length applies to beam length, rigid-end length, deflections and the unit of the coordinate system.
Unit

From the drop down list in the Units fields you may select one of the predefined units in 3D Beam.
Format

From the drop down list in the Format fields you may select one of the predefined formats in 3D Beam.
Places

From the drop down list in the Places fields you may select the number of number places to be used by
3D Beam.

Customize...

bl 'Window  Help
Beam “Wizard Chri+w |

Optionz. ..
Customize. ..

Activates the Customize-toolbar dialog box.

Customize / Toolbars

In the Customize dialog box you may customize your toolbar configuration. By selecting / un-selecting
toolbars in the toolbars list you turn on / off the toolbars.

Customize E3

Toolbars | Cgmmandsl

Toolbars:

e [ Show Tadltps How..
(W] vl

(v Gearmetry ) Co sl Reszet
[w]Loads [ Large Buttons —

(v Dizplay Sl%

[wResponze

Tioslbar name:
File

ok I Cancel Sl

Figure 4.2-22 Customize / Toolbars

You may create a new customized toolbar by clicking the New... button. Give the new toolbar a name
and add new tool buttons to the new toolbar from the Commands tab card.
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Customize / Commands

Customize E3

Toolbars  Commands |

— Buttons
| DS bl X 2
Wie
Geamatry
Loads
Dizplay
Responge

Select a cateqary, then click a button to see itz description. Drag the buttan
to any toolbar

— Dezcription

Ok I Cancel | i

Figure 4.2-23 Customize / Commands

To add a tool button to a toolbar first select a category, then click a button and drag the button to the
toolbar. When you click a tool button you may see the description of the tool button in the description

field.

4.2.8 Window menu

Window Wal=s]
Mew window
LCazcade
Tile Horizontally
Tile Vertically
Arrange lcons

Four igwes

v 1 x<v-plane [Z=-1400 mm]
2 ¥Z-plane [v'=0 mm)
3Z-plane [X<=-1700 mm]
4 User defined

New window
Creates a new Model window. All current windows remain unchanged.

Cascade
Cascades all windows in the workbook.

Tile Horizontally
Tile all windows in workbook horizontally.

Tile Vertically
Tile all windows in workbook vertically.
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Arrange Icons

Arrange the icons of minimised windows at the bottom.

Four Views
Regenerates all Model windows. Creates the four default views: XY-plane, XZ-plane, YZ-plane and ISO
view. The model is zoomed to fit in all windows.

4.2.9 Help menu

|Jzer Manual
How to...
Fag and Updates

COM Interface Reference

About 30 Beam...

User Manual

Opens this User Manual

How to...

Opens the 3D Beam How to... manual with quick references to how to accomplish various tasks.

FAQ and updates

Connects to the Frequently asked questions and updates on DNV Software web page.

COM Interface Reference
Opens the manual describing the COM interface to 3D Beam.

About 3D Beam...

Tells which version of 3D Beam you are using.

4.3 Toolbars

4.3.1 Show or hide toolbars

The toolbars provides easy access (short cuts) to the most used functions and features of 3D Beam. All
functions and features are described in detail in 4.2 "Menu bar".

From the Tools | Customise menu you may show or hide the various toolbars. For more details about
customising the toolbars see 4.2.7 "Tools menu". The toolbars may be rearranged by dragging them to a
new location on the screen.

The various toolbars may be toggled by clicking the right mouse button somewhere in the toolbar area (at
the top of the 3D Beam window). See below figure.
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v Filz

v View

w GeOm ety

v Loads

v Display

v Response

v Mamed Selection

v Praperty Grid
v Output Window
v Status Bar

Cuskamize.. .
Default Setkings

Figure 4.3-1 Toggle toolbars

Default Settings

Regenerates the default window- and toolbar configuration of 3D Beam. When you apply the Default
Settings the following message appears. To activate the default window configuration you should close
3D Beam and restart.

30-Beam E2

& The dezktop will be reset to default when you restart 3D -Beam

4.3.2 File toolbar

The File toolbar provides easy access to the save, open and new file functions. You will also find Copy
and Transform, Apply Transform, Delete Beams and the Undo / Redo features here.

Mowve and scale selected

Open an existing madel Delete selected elements

elements

Redao last unda

Create & Mew mocel ———F ] F IFz’ IE .S -%E_

Save sctive model Copy, mirrar and scale Undo last operation
elements

Figure 4.3-2 File toolbar

4.3.3 View toolbar

The View toolbar provides easy access to the various view features in 3D Beam. It includes zoom
functions, view default working planes, arrange windows, pan, rotate, and solid view.
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Wienwe model  Open another

iz mocke| inYZ-plane  swandow

in ¥ -plane

Arrange windows
verically

Pan windosy

Zooim mo_del to fit mace

madel swindosy

Riotate winchow
macle

Toom in ares——ay 'u'- T ([E e [£ Wiewy selected

elements as =salid

/ elements
Zoom out Create four

miocdel windows;

. ) Arrange ;
Foom in _\-"lew model ik model i eindows xy, *Z, vZ and izo
inXZ-plane 30 iso views horisontally

Figure 4.3-3 View toolbar

4.3.4 Loads toolbar

The Loads toolbar provides easy access to the load case manager and the distributed-loads-over-a-
selection-of-beams function. With the select-load case drop down you can select among the defined load
cases. Results and inputs relates to the current load case selected in the drop down.

|[K_ Load case H1 jf@ o b

Figure 4.3-4 Loads toolbar

To build a load case select the relevant load case from the load case drop down list and define the loads
in the input property grid or use the Load wizards.

Click the e -button to open the Load Case Manager.
Click the £ -button to open the Create loads over interval dialog.
Click the nr’:t{-button to open the Create loads due to inertia forces dialog.

4
Click the =&"-button to open the Apply loads in global directions dialog.

4.3.5 Named Selection toolbar

The Named Selection toolbar

Mamed Selection

I [none) j ﬁ

[za]

Figure 4.3-5 Named Selection toolbar

allows you to save a selection of beams and/or nodes for easy retrieval. To create a Named Selection,
simply select the desired beams and/or nodes and click the (s -button.
The selections are automatically given the default names Set#1, Set#2, etc. To specify a descriptive name,

press the B -button to bring up the Named Selection Manager where the selection may be given a name
and a description.

To retrieve a selection press the drop-down button and click the desired selection.
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B attarm frame

Spring supported nodes
Alurniniunm frames
Longitudinal bhd
Transverse frames

Figure 4.3-6 Retrieval of a Named

4.3.6 Geometry toolbar

Selection

The Geometry toolbar provides easy access to the select tool with a node / beam filter, create beam tool,

insert node tool and the beam wiza

rd.

Geomety

Activate the Select tool
to select nodes and/or
beams

Selection filter:

All (nodes and beams),
Beams only, or

Nodes only

Activate the Create
tool to draw a beam

Figure 4.3-7 Geometry toolbar

4.3.7 Display toolbar

Activate the Beam

by node coordinates

Flip the direction of
selected beam(s)

Insert a node on
selected beam(s)

beam

Wizard to create beams

The Display toolbar provides easy access to display of symbols. In addition to turning on and off the
various symbols, you have access to the Apply-to-selection-only function and the symbol scaling. The
Apply-to-selection-only function makes you able to select a subset of the model on which you can display

input and result information.

Dizplay point  Display axial

Display the cross 1080

=ection of heams

Display beam
numkbers

Apply symbols and

attributes to the | 2a |
zelection only —IF !/Ll .i. .;]4 ,Jﬁ‘ |

distributed 0ads  pyoy distibuted
loads inlocal z-

direction

Shrink all screen
symhbolz

(_F_/___,-Enlarge all screen
symhbols

Dizplay temperature
Display node load symbol
numhers
) Display distributed
Display local loads in local y-
axiz symbol Display boundary Display node  direction
condition symbal  MOments

Figure 4.3-8 Display toolbar
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4.3.8 Response toolbar

The Response toolbar provides easy access to the response symbols and the analysis tool. The analysis
commences when clicking the analysis tool button. When selecting a stress component in the Stress type
drop down a colour plot of the stress distribution is shown on the model.

Display shear foce
Dizplay nodal diagrams in local ¥ -
reaction moments  direction

Dizplay torsianal

momert diagrams  Display bending
moment dizgrams
about local y-axis

Display
deformed shape
Dizplay bending
moment diagrams
ahbout local Z-axis

Fun analysis ———

i Xy ¥ JTI‘ i

bl
Sig-M= Display stress
Display nodal Eﬁgg d'slt”bm'l';'; with
- - colour i

reaction forces Tauk=

Dizplay axial Sig-M_l,l

force diagrams  Display shear foce S!Q'MZ
dizgrams in local T - Sig-My
direction

Figure 4.3-9 Response toolbar

4.4 Input property window

4.4.1 Input property window overview

This chapter summarise the functions and features of the Input property window. The Input property
window is located on the right hand side in 3D Beam. See below figure.

4 AD-Beam 1.12 - TestFrame30.clb - [User defined]
/| Bl Edk iew Geomely i Took Window Help JA-TES|
DEME X D EaanpEEREEE0H BE ||k =]t E’sl

[k AR [F e sZ @ E{AAABIHQ 2 £ FF[mmeana

'.m'.,

Input property P
window

TIETET
o, Fres
1ot Frae
I ren. Free

= “Point Inad

Px oM

Py oM

Bz 0nl

W OMmm

My OMam

Mz 0 bsm o
- Beam

2
Start Mode 2 (3500 im0 nm, 2000 m
Enc e 3 (3800 man, 6 mm, 2000 m

Lergtn 2300 mm
Lacal ¥ sngle 00

Rigid st start ot detned =4

Figki 8 e 300 M Tromend e

User definest f

= [Beampi. [t r (@ irg [E0 [ et [ty hiemem bz ranany [ ) [t imes) [t framy. N
Sy E—Y ETEn z Seaa1 E Tes4TTI0 w28 5503 502 D02TTES 028053

|2 5 44405 1 sreaE . ITE32881 064 54432 54431 00152 027785

| 7 5780 2 3355 #2580 3 ez o777 36T 0IN0E BT

H 5653 2 42043 85346 8582054 4558 84206 33052 0ISTB4208
| g 9784 1 s af \SETEY _E710 1 673 4978 OB 9ares =l
| .um!}‘ B s s SHeSeE J Hdal mpanset J Seam aetals J| Fonies j Notes

Aeacy [Snan [Landonse scaie |

Figure 4.4-1 Input property window

The Input property window is the user interface for applying properties to nodes and beams. In the Input
property window you define the boundary conditions, loads, profile properties including material and
orientation of the local beam axes, hinged ends and rigid ends.
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Below each heading in the Input property window input- and output data fields are available. Fields with
white background are read- and write fields. Fields with yellow background are read-only fields. The
fields are activated when a node/beam selection is made. The content of the fields reflects the properties
of your node/beam selection. If the asterisk (*) is shown in a field the values are not the same for all

nodes/beams in the selection.

Edit features

For an efficient model specification the following editing features are available:

4.4.2 Node properties

Edit a selection:

Specific unit:

Delta modification:

_E[_é“nde

=l :Point load

‘Beam
‘Model

= EBuundar_v cnndrtmns_[
¥irans.

W irans.

Itrans.

¥orat.

W rat.

L rat.

P=
Py
Pz
[
My
Mz

)
Special support

-2000 mm

350 mm

5000 mim

Free

Fixed

Spring, 10 Mimtm
Fixed

Spring, & Mmemitad
FD, 45 degy

0.00 kN
0.00 kM
0.00 kM
O Mim
O Mm

O Mm

Model A Responsem;;""

The value in the input field is applicable to the currently selected
item or items. E.g.: two nodes are selected and the field for Z:

- shows a value, then the two nodes have that same Z position,

- shows an asterisk "*", then the two nodes have different Z
positions,

- is given a value, then both nodes get this Z position.

Input may be specified in any valid unit. If a value without unit is
entered, the specified display unit is used, see Tools | Options |
Units. If a value and unit is entered, the value is converted to the
specified display unit. E.g.: the unit for length is specified to metre,
fixed 3 decimals. Entering 12' (twelve feet) then results in 3.658 m
being displayed.

Input may be specified as an increment, e.g.:

+=4.5 adds 4.5 to the value(s) in the field,

-=5in  subtracts 5 inches to the value(s) in the field.

If the field shows an asterisk, i.e. the selected items are different,
the increment is applied to the actual values in the selection.

Figure 4.4-2 Input property window - Node properties
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Node

Id: Echo of the Node Id (node number) of selected node. Generated automatically

by the program.

Name: User's identification of selected node(s)

X: Global X coordinate of selected node

Y: Global Y coordinate of selected node

Z: Global Z coordinate of selected node

Several nodes can be selected and edited simultaneously.

Boundary conditions

Following boundary conditions may be specified:

Free: Free to move in specified direction. This is default.
Fixed: Fixed in specified direction
Spring supported: Spring supported in specified direction

Forced displacement:  Forced displacement in specified direction

To enter boundary conditions click the open button =z at the right hand side of the Boundary conditions
heading.

Boundary Conditions E3
|Degree of freedom |Boundary condition |value Ok |
Y trans. Free Delsts |
Itrans. Free
Cahicel
¥orof. Free
N orot Free
Zrof. Free

— Set boundary condition
& Fiee
" Fixed

' Spiing supported ID Mdmim

! Farced displacement |0 mm

Figure 4.4-3 Input property window- Boundary conditions

Select the relevant degree of freedoms in the list. Press the Ctrl-key on the keyboard when selecting to
make a multiple selection. Press the shift-key when selecting to select more/all items in one operation. If
Spring support or Forced displacement should be defined by giving the value in the belonging input box.
Point load
Point loads may be applied to nodes only.

Px, Py, Pz:  Node load in global X-, Y-, and Z- direction

Mx, My, Mz: Node moment about global X-, Y-, and Z- axis (positive for right-handed
screw)
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4.4.3 Beam properties

Following beam properties are available:

-] Beam
id:7
Marne : Wire

start Nods 7 (120000 mm, -10000,
End Nede & (V0000 mm,-10000,0

Elastic length : 57031 mm
Mazz:0 kg
Local rotation 180 *

Rigid at =tart: S00,0 mm from start:|
Rigid at nd :200,0 mm from end |5

S

Hingez at =tart:r
Hingez at end : dx
Mon Linearitiez i Tenzion

Figure 4.4-4 Input property window - Beam properties

Id:

Name:
Start node:
End node:

Elastic length:

Mass:

Local rotation:

Rigid ends

Beam Id (beam number) of selected beam. Generated automatically
by the program.

User's identification of selected beam

The start node Id and coordinate

The end node Id and coordinate

The length of the beam excluding possible rigid ends.
The mass of the elastic length of the beam.

Input and display of the angle of the local z-axis of the beam
relatively to the default angle defined by 3D Beam. Input of a
positive angle rotates the beam clockwise about the positive x-axis
(right-hand rule). To rotate the beam relatively (clockwise) by
adding an angle, type += in front of the angle (e.g. +=90 deg). To
rotate the beam relatively (counter clockwise) by subtracting an
angle, type -= in front of the angle (e.g. -=90 deg).

A rigid end reduces the length of the flexible part of the beam. Lateral distributed load over the rigid part
is transferred directly into the node. No forces, moments or deflections are calculated along the rigid part.

The rigid ends need to be defined at each beam end separately. You may define rigid end for several

beams in one operation.

To enter the rigid ends dialog box click the open button 2= at the right hand side of the rigid ends fields.
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Rigid at start

Along beam

Distance f 500.0 mm
Delete

d 15000 ram r—
dr
li

.

Figure 4.4-5 Input property window - Rigid end properties

Note It is not allowed to create a rigid end over the full beam length.

Hinges

A hinge is a property that eliminates the transfer of a force (translation) and/or a moment (rotation)
between the beam-end in question and the adjacent beam-ends.

The hinges have to be defined at each beam-end separately. You may define hinges for several beams in
one operation. One or several of the global degrees of freedom may be hinged.

To enter the hinged end dialog box click the open button 2= at the right hand side of the hinged end
fields.

Hinges at start E
 Translation

My Ty TZ
Lelete |
— Fotation————————
pﬁ My [z Cancel |

Figure 4.4-6 Input property window - Hinged end properties

Example of hinge end about global Z-axis:

Figure 4.4-7 Hinge - No hinge

In above figure a rotation hinge is defined about global Z-axis at the top (start) of beam no. 2. (lower
beam in the left hand figure). The hinge symbol is the small, filled circle. The bending moment is
therefore not transferred from beam no. 1 to beam no. 2 in the beam intersection.
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In the right hand figure no hinge is defined and the moment is transferred from the upper to the lower
beam. (Note that in above example the bending stiffness of the horizontal beams is smaller than the
vertical beams.)

Note The deformations of beams with hinges may be incorrect, especially if the hinge is at the start node
of the beam. The moments and shear forces are however correct.

To alleviate the problem you may make the beams with the hinges very short. The easiest way to do this
is to select the beam with the hinge, click the Insert node tool and insert a node 1%, or 99% from the start
of the beam. Use 1% if the hinge is at the start of the beam, and 99% if the hinge is at the end of the
beam. The effect of this is illustrated in the figures below, where a vertical translation hinge, dz., is

defined.

L

Figure 4.4-8 Two beams joined with a dZ hinge. Evenly distributed loads from below and above. Moment

and shear distributions are correct
C %@

Figure 4.4-9 Beam no. 2 is hinged at the start node. Deformation incorrect

Figure 4.4-10 Beam no. 2 is split 1% of its length from its start node. Deformation corrected

Non Linearities

It is possible to define beams which are not linearly elastic, such as wires which cannot take compression.
The possibility to model play in the structure is also included by means of specifying a gap. This means
that a beam may be stretched, or compressed, a specified distance before it takes load. Hence, the non-
linear properties can be defined according to the figure below.
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Termien oy

Compremion onk

Tension
kLY

-ll—}/f

-

o
Compr. mp

Figure 4.4-11 Definition of non-linear beam properties

A model containing beams with gaps may lead to "Domino" effects involving several beams depending
on the loads. The solution will therefore be based on iterations.

To specify non-linear properties click the open button 2 at the right hand side of the Non Linearities
field.

Mon Linearities

]|
Gap IDmm— Delete |
Cancel |
¥ Tension
Gap ID il
—Mate:

A, linear beam supports compreszion and
tension witout gaps. Check Tension to model
awire, Check Compreszion and add a gap to
model a support with a distance fram the
model.

Figure 4.4-12 Specification of non-linear beam properties

In order to distinguish between non-linear beams and normal beams, a separate colour may be specified
in Tools | Options... | Colours.
Profile

By expanding the profile node in the Input property window you may view the profile properties of the
selected beam.
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= :Profile 2 General section ...

Ax 31810 mm2

Ay i 34227 mm2

Az :4350 mm2

W 1166055 mm3

Wy 12007508 mm3

Wz :5642589 mm3
I% i3.3211e+006 mm4
Iy i6.291 2e+008 mmd
Iz i4.2322e+009 mm4
Ey :0 mm

Ez :0mm

Material i1 Steel

Figure 4.4-13 Profile properties of selected beam

By holding the cursor above the Profile-type field in the input property grid you will see the profile tool
tip which shows the profile scantlings defined by the user.

[I1d 5, |-section, 'Test’, Bt=200 Tt=20 Hw=400 Tw=16 Bb=1500 Th=1E fy=1 fz=1]

Figure 4.4-14 Profile tool tip

To define a new profile, or edit an existing profile, open the profile dialog. To enter the profile dialog box
click the open button = at the right hand side of the profile heading.
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Choose profile to apply to selected beam(s)

Id [ Mame
1 L-Beam welded under plate
K] T-Beam

4 |-Beam

B Circular Tube
7

g

Double skin
|-Beam

i >
Mew... | Clone | Edit | Delete | Impart profile Iist...| Save profile list... |

Dimensions '

M arme: |

Outer Diameter: Ii [rmirm]

Thickness: Ii [rmirm]

Properties [mm, mmz, cm3, cmd]
Aw  EBIB A 308 Az 308
Wik 15 Wwiz+ 18
Weo 3 e s Wz 15
I 148 Iy 74 lz 74
uhd 0,0 zMA 500 lyz 0O

uhax 500 zhan BO0 gr 0.0
whin 500 zMin -50.0 e 00

b aterial Shear factor in local p- and z-direction

|1 Steel ﬂ fu: |1.UU fz; 1.00 [ lgnore Shear Centre Offset

Hirt._. Cancel

Figure 4.4-15 Input property window - Profile properties

Available profile types

When clicking the New profile button you may either select among the predefined profile types:

Circular Tube

Circular Tube bebween Plates

Huollows b with congtant Thickness and cormer radiuz
Huallows by welded from plates —
Conzt Thickn. Hollow Box bebw. Plates

Extruded Hollow Box betw. Plates

Cormugated bent Plate profile

Exstiuded corugated profile e
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or chose from tables of standard profiles:

Stiffener scantlings g|
Profile category Profile type
| [ |- T 10 Flatbar -
Dimensions
Profile view |1DD %10 j
Code h t
10 [0 [0
h i
Prafile table directany:
m:shulldata
1[4 ‘ Cancel ‘

Note The shear factors fy and fz are used for the shear stiffness of the beam only, and not for calculation
of shear stress.

Material:

Select in the material drop down list to connect a material to the profile. The default material is steel.
Other materials than steel or aluminium should be defined in the material library, see 4.4.5 "Material
library".

Ignore shear centre offset:

You may ignore the shear centre offset of the profile by ticking this option. The shear centre of the profile
is then placed in the centre of gravity of the profile and no "secondary" shear- and bending stress
components is introduced due to rotation of the profile. This may be relevant if one of the flanges of the
beam is a part of a continuous plate field. See 6.3 "Shear area"

Distributed load

px1:  Distributed load along local x-axis at end 1 of selected beam(s)
pyl: Distributed load along local y-axis at end 1 of selected beam(s)
pzl: Distributed load along local z-axis at end 1 of selected beam(s)
px2:  Distributed load along local x-axis at end 2 of selected beam(s)
py2:  Distributed load along local y-axis at end 2 of selected beam(s)

pz2:  Distributed load along local z-axis at end 2 of selected beam(s)

Temperature load
Gy: Temperature gradient along local y-axis
Gz: Temperature gradient along local z-axis
Temperature: Mean relative temperature of beam. A non-zero value, in centigrades,
indicates a temperature load.
4.4.4 Selection properties
If one or more beams are selected, the following read-only information is available:
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- x]

Hode
Beam
Selection
Beams :4
hazs :0.745 tonnes
Col X iBa7Im
CoB % 0055 m
CozZ:-017am
‘Model

[EFHEH

Figure 4.4-16 Input property window — Properties for the current selection

Selection

Beams: The number of beams in the current selection
Mass: Total mass for the selected beams.
CoG X, Y, Z: The centre of gravity for the selection in the global coordinate system.

Note that beams without specified profiles will have mass=0 and CoG=0.

4.4.5 Model properties

Following model properties are available:

= Model
Description

Model Id

Date

Signature

File verzion
Nodes in model
Beams in model
Material lizrary

MONAME
2000-11-12
MM

a

o P

[=F]

Figure 4.4-17 Input property window - Model properties

Model

Description: Give a description of the model

Mode Id: The model id, of maximum 6 characters, is used as the identification
of the PILOT NV5040 input- and result files if these are set to be
created during the analysis. The file name conventions for NV5040
are 15040nnn.nnn, and R5040nnn.nnn, where "nnn.nnn" is the Name.
The file 15040nnn.nnn may serve as backup and may be retrieved both
by PILOT NV5040 and 3D Beam. See 4.2.7 "Options / Directories"
for more details.

Date: The default date is the date when the model was created.
Signature: Your Id, signature or Name.

Nodes in model: Total number of nodes in the model
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Beams in model: Total number of beams in the model

File version: The version of the file format used by 3D Beam at the time when the
file was last saved.

Material library

In the material library you may enter new materials or edit existing materials. New
materials are stored in the model file. Steel and aluminium are defined as default
materials in 3D Beam.

Material is connected to the relevant profile in the beam profile dialog box. See 4.4.3
"Profile".

To enter the material library dialog box click the open button e at the right hand side
of the material library field.

Waterial library _E

WModel /ilil.espnnsezIr

x|
Id | Mame E Density Poigson (Thermal Coefficient  |Yield stress Hew |
1 [Steel 210000 MP=a 78000 kgin3:0.3 1 26e-005 mmimm/C ;235 MPa
2 |&luminium ‘BI000 MPa 2800 0 kgin3 03 2.4e-005 mmimm~C 110 MPa ek |
Cancel |

Figure 4.4-18 Input property window - Material properties

Edit any of the material properties by entering directly into the relevant fields in the dialog box.

The density property is used for calculating the mass of selected beams, whereas the value for yield stress
is available for information only and is currently not used by the program.

To create a new material, click the New button.

4.5 Response property window

4.5.1 Response property window overview

This chapter summarises the functions and features of the Response property window. The response
properties are located in the second tab card in the same window as the input properties.

In the Response property window you will find the response values of single nodes and single beams.

The contents of the fields reflect the response properties of your node/beam selection. If the asterisk (*) is
shown in a field no unigue value is available. The fields are activated when a node/beam selection is
made.

4.5.2 Response properties - single node

Following node response properties are available:

DET NORSKE VERITAS



Nauticus Hull User Manual
ProgramVersion 15.4 July 2012

3D Beam
79

x|

= Hode

15

= iDisplacements

o 0 mm

oY 0 mm

df (023524 mm

ra il rad

Py 20009587 rad

rZ 0 rad

= :Reaction forces and moments

P i0p

Py DM

Pz 2382 M

bz ;0 Mmm

hly :479 MNmm

bz :0 Mmm

‘Beam

hodel }\. Response}

Figure 4.5-1 Response property window - Node properties

Node
Id:

Echo of the Node Id (hode number) of selected node

Displacements

dax:
dy:
dz:
rx:
ry:
rZ:

Absolute translation in global X-direction
Absolute translation in global Y-direction
Absolute translation in global Z-direction
Absolute rotation about global X-direction
Absolute rotation about global Y-direction

Absolute rotation about global Z-direction

Positive translation along positive global axes and positive rotation is clockwise about positive global

axes.

Reaction forces and moments

Px:
Py:
Pz:
MXx:
My:
Mz:

Reaction force in global X-direction
Reaction force in global Y-direction
Reaction force in global Z-direction
Reaction moment about global X-direction
Reaction moment about global X-direction

Reaction moment about global Y-direction

Positive force along positive global axes and positive moment is clockwise about positive global axes.
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4.5.3 Response properties - single beam
Following beam response properties are available:

= Beam A
id:2
Start Node : 23 (50000 mm,0,
End Node 29 (7000,0 mm,0,
Elaztic length : 1000,0 mm
= :Axial and shear forces
Axial force (18,3 kN
Qy at start:-3,0 kN
Qy at end :-3,0 kN
Qz at start: 28 3 kN
Qz atend ;28,3 kN
= Moments
Torgienal moment :-12,0 kNm
Wy at =tart: 30,0 kNm
My atend:1,7 kNm
Max My 30,0 kNm
Max My at pos. ;0,0 mm
Mz at =tart:-9,3 khm
Mz at end :-5,3 kNm
Max Mz :-83 kNm
ax Mz at pos.:0,0 mm
= Displacements (local coord)
Max x dizp. : 0,0 mm
At pozition : 0,0 mm
Max y dizp. :0,1 mm
At position ; 1000,0 mm
WMax z digp.:-0,1 mm
At pozition : 1000,0 mm
= :Stresses
Max Jig-Nx ;-0 N/mm2
Max Tau-Qy ;-0 N/mm2
Max Tau-Qz ;1 Nimm2
Max Tau-Mx ;-1 Wimm2
Min Sig-My : -7 Nfmm2
At position (0,0 mm
Max Sig-My i 7 Nimm2
At pozition : 0,0 mm
Min Sig-Mz :-2 N/mm2
At pozition : 0,0 mm
Max Sig-Mz i 2 Nimm2
At position (0,0 mm
Win Sig-Ny : -7 N/mm2
At pozition : 0,0 mm
ax Sig-Ny : 7 Nimmz
At position (0,0 mm
Win Sig-Nz ;-2 Nfmm2
At pozition : 0,0 mm
Max Sig-Nz : 2 Nimm2
At position ;0,0 mm —
W

£a3 0 RED

Figure 4.5-2 Response property window - Beam properties
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Beam particulars

Id: Beam Id (beam number) of selected beam
Start Node: The start node Id and coordinate
End Node: The end node Id and coordinate

Dist. betw. Nodes: Distance between the Start Node and the End Node

Axial and shear forces

Axial force:  Axial force in selected beam along local x-axis

Qy at start: Shear force at start of selected beam in local y-direction
Qy at end: Shear force at end of selected beam in local y-direction

Qz at start: Shear force at start of selected beam in local z-direction
Qz atend: Shear force at end of selected beam in local z-direction

Moments

Torsional moment:
My at start:

My at end:

Max My:

Max My at pos.:
Mz at start:

Mz at end:

Max Mz:

Max Mz at pos.:

Torsional moment in selected beam about local x-axis
Bending moment at start of selected beam about local y-axis
Bending moment at end of selected beam about local y-axis
Max. bending moment in selected beam about local y-axis
Position of max My from beam start along local x-axis
Bending moment at start of selected beam about local z-axis
Bending moment at end of selected beam about local z-axis
Max. bending moment in selected beam about local z-axis

Position of max Mz from beam start along local x-axis

Displacements (local coordinate system)

Max x disp.:
Max y disp.:
Max z disp.:
At position.:

Stresses

Max Sig-Nx:

Max Tau-Qy:
Max Tau-Qz:
Max Tau-Mx:
Min/Max Sig-My:
Min/Max Sig-My:

Max. absolute translation of selected beam along local x-axis
Max. absolute translation of selected beam along local y-axis
Max. absolute translation of selected beam along local z-axis

Position of max displacement from beam start along local x-axis

Max. axial stress (Nx/Ax) in selected beam along local x-axis

Max. shear stress (Qy/Ay) in selected beam in local y-direction

Max. shear stress (Qz/Az) in selected beam in local z-direction

Max. torsional stress (Mx/Wx) in selected beam about local x-axis
Min./max. bending stress (My/Wy) in selected beam about local y-axis

Min./max. bending stress (Mz/Wz) in selected beam about local y-axis
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Min/Max Sig-Ny: Min./max. normal stress (Sig-Nx + Sig-My) in selected beam along local x-axis
based on bending about local y-axis

Min/Max Sig-Nz: Min./max. normal stress (Sig-Nx + Sig-Mz) in selected beam along local x-axis
based on bending about local z-axis

At position.: Position of the stress from beam start along local x-axis

4.6 Output window

4.6.1 Output window overview

& 30-Beom 1,12 - TestFramedD. clb - [User defined]

I¢] Bl Edk ik Geomety Analsis Took Window Help RS
DEl kX o liFaalbEEBES808 BB |||t i B
[FF—dss & L a2 @t {0 a8[ii [t e F§lmvre|ame o

- Node

I® ix

W
¥ 0mm
Z 2000 mm
= Boundary conditions -
¥trans Fres
¥ trans. Fres
Iirans Free
Krat Fros
¥ ron Fras
et Fres
= Point load
PxON
Py oM
L
x| 0 Bemin
My [0 M
Mz 0 Bemin o
- Beam

182
Start Node |2 (3500, mm, 2000 m
Ened Mosle |3 (5800 mm, 0 mm, 2000 m
Lengih Z300mm
Lacal ¥ angle 00"
Figid st start Not detned e
Fighl sl end 300 mm fromend  2af

Finges sl =tart

i Madel 4 Resman

| [Beamne. [rx loveg  Jozmy  [wecmenng [y ey fecpann [apoe  Jacpe  [aviem Ja e B
= o WYTIE] z £ a 7eS4TTE0 370 B 5029 0027795 029053
| e . &) 084 4422 5443 003152 0TS
| Output window -E2588 -AB42 BG7 77 33187 0308 -EQTTE
2 6536 5392 553 42,06 .33852 006757 L4205
I G 39788 1 aon8 o \SERZEY 610 17 673 44978 0GG0R 83749 =l
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Figure 4.6-1 Output window

The Output window consists of several views, which may be activated by clicking the tab cards at the
bottom of the window. Information and results from the analysis are made available in the Output window
when the analysis is completed.

Output Table features

Most of the information in the Output window views are presented in tables. Please note the following
features and options for the tables.

o The table may be sorted on any column by double-clicking the column heading.
o The table contains only selected nodes and beams if the Apply to selection only option is active.

¢ You may select nodes or beams in a table by clicking the left mouse button in the row column. More
than one row may be selected according to standard Windows procedures, i.e. press Shift to select a
range, and Ctrl to select individual rows. The items you select are highlighted in the Model window.

¢ A right-click on a table displays the following pop-up menus for tables with input and
results respectively:
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® Azcending ® Azcending
Dezcending Descending
Signed Signed
Shzalute & Abzolute
Beport Beport

¢ You may sort the values in ascending or descending order. Right-Click on the desired column heading
and select Ascending or Descending from the pop-up menu.

o The values in the tables with results are by default presented as absolute values. To view the signed
values you select the Signed option in the pop-up menu.

e Select the Report option to generate a report of the contents in the table.

Output messages

The Output view shows messages related to the modelling and analysis. You may scroll the window (up /
down) to see all messages.

During modelling, messages about failed operations will be displayed. A beam copied on to an existing
beam is an example of such an operation.

During analysis, messages such as shown in the figure below are displayed. By double clicking on error
messages related to a node or beam the relevant node/beam is highlighted in the Model window.

%|[Calculating the response for 4 load cases ... :J
HiTotal reaction forces and moments for the model.
Load case PX [H] Py [H] Pz [H] Mz [Hm] Hy [Hm] Mz [Hm]
Load case no 1 —4.000 12.00 —&.000 —307.9 —2853. 166.2
Lc2; Distr. load —0.1320E+06 0.3725E-07 0.1320E+06 —0.2469E+05 —0.4005E+06 7133.
Tenp loads 0.9303E-09 -0.2793E-08 -0.6519E-08 0.3733E+05 -2163. 0.2110E+05
All —0.1320E+05 12 .00 0.1319E+05 0.3489E+05 -0.4193E+05 0.2180E+05

Time for analysis @ 0 sec

Calculating section responses

Calculating response naxima for load case 'Load case no 1'. ..
Calculating response naxima for load case 'LeZ; Distr. load'. ..
Calculating response naxima for load caze 'Temp loads'. ..
Calculating response naxima for load case 'All'. ..

Analysis done in 1 seconds, 0 warnings
-

[A]F ], output £ Beams } Nodes J, Frofiles Jy Baam loads Jy Node loads i Beam responses Jy Siresses  Node respanses )i Response plot i Notes §

Figure 4.6-2 Output window - Analysis messages

Information provided by 3D Beam in the Output view during the analysis:
o General analysis status messages.

e Number of nodes and beams.

e Directory and filename of exported NV5040 files, if selected.

o Number of load cases calculated.

e Total reaction forces and moments for the model for each load case.

e Relevant error messages and warnings

e Analysis time

e Number of error messages and warnings
4.6.2 Structure and loads tables

Beams

The Beams view shows the beams in the model.

DET NORSKE VERITAS



Nauticus Hull User Manual 3D Beam

ProgramVersion 15.4 July 2012 84

Beam Mame [Node 1 [Mode 2| Lencth [mm] |Profile |Profile anale [°]|Rigid start [mm] |Rigid End [mim] {HinaStart |HingEnd |Nan-lin d

1 1 2 3370 3 oo 3365 a

2 |2 2 3 2180 3 oo 0 0

E |3 3 4 2300 1 oo i o

e 4 s 3010 1 o0 o o

5 |s 5 6 2600 L] 0 0

ElE & 7 5310 1 on a 4600

Z 7 7 ) 5810 1 oo 3300 a ﬂ

4 p|\ Output }, Seams,& Nodes  Profiles  Beam loads J\ Nods loads ), Beam responses ) Stresses i Node responzes jy Respanse plot i Motes /

Figure 4.6-3 Output window - Beams in the model

Listed beam properties:

Beam: Beam identification number

Beam Name: User's beam identification

Start/End Node: Node numbers for the start and end nodes respectively

Length: Elastic length of beam, excluding possible rigid ends

Mass: The mass of the elastic length of the beam

Profile: Profile identification number

Angle: Angle between the profile's z-axis and the plane through the beam

and the global Z-axis. Positive for clockwise rotation when seen
in positive local x-direction.

Rigid Start/End: Length of possible rigid part of the beam at the start and end ends
respectively

Hinged at Start/End: Possibly defined hinge at the start and end nodes respectively,
where hinges are defined as:

dX, dy, dz: Hinged with respect to translation in the global X-, Y-, and Z-
direction respectively

rX, rY, rZ: Hinged with respect to rotation about the global X-, Y-, and Z-
axis respectively

Non Linearities: Possibly specified non-linear properties for the beam. For
definition, see 4.4.3 Non Linearities.

Nodes

The Nodes view shows the nodes in the model.

Hode No. |uame [ [mimi ¥ [mm) | fmm] [ trans: ¥ trans Ttrans i rot et T rot
1000 1000 -1000 Fixed Fixed Fheed Ficed Flced Ficed
100011000 1000 Spring, 1 3 2 4 & , 5 Nmmirad

2

3 000 1000 4000 Spring, 1 3 ing, 2 4 6 , 5 Nimimiad
4 4000 1000 000 FD,11mm  FD,33mm FD,2ZZmm  Free Fixed Free

5 2000 2000 2000 Free Fixed Free Free Fixed Free
5

i

Gl

2000 2000 2000 Spring, 1 3 2 4 & , 5 Nt
2000 2000 2000 Spring, 1 3 ing, 2 4 6 , 5 Nimimiad
2000 2000 2000 Fres Fres Free Free Fixed Free
a 6000 1000 000 Ficed Fixed Fixed Fixced Fixed Ficed
6000 1000 1000 “Spring, 1 3 2 4 & , 5 Nt
4000 1000 000 Spring, 1 3 ing, 2 4 3 , 5 Nimimiad

1000 1000 FO,11mm__ FD,-33mm__FD,22mm__ Free Fixed Free
Nodes f Frofiles }, Beam loads i Node loads }\ Beam responses J Siresses , Node responses Jy Response plot i Notes /-

FEEFEEEEE

B

5
S
5
a2
=}

Figure 4.6-4 Output window - Nodes in the model

Listed node properties:

Node No: Node identification number
Name: User's node identification
X, Y, Z Node coordinates in the global coordinate system

X trans, Y trans, Z trans:  Boundary conditions w.r.t. translation along the global axes
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Xrot, Y rot, Z rot: Boundary conditions w.r.t. rotation about the global axes
Where:
Free: The node is free
Fixed: The node is fixed
FD: The node has a prescribed displacement or rotation
Spring: The node is supported by a spring

Profiles

The Profiles view shows the profiles in the model.

O P

Figure 4.6-5 Output window - Profiles in the model

Listed profile information:

Beam: Beam identification number
Profile: Profile identification number
Type: Profile type

Name: User's profile identification
Material: Material name

Ignore S.C.:  Displays a X if the Shear Centre should be ignored
fy/fz: Shear factor in the local y and z-direction
Parameters: Input parameters defining the profile

Profile properties: The main properties of the profile

Beam Loads

The Beam loads view shows the beams on which loads have been applied.

Beam |1 [Wimm] [pyt [NAnm] [pzt [Minm] |2 [Minm] [py2 [imm] [pz2 Mimm] |Gy [2Canm] |Gz [Cinm] [Tempersture [°C] ﬂ
1t ] 0 110 0 ] 110
2 |2 a 0 110 il il 110
3]z o 0 110 i 0 110
A |+ o 0 110 0 0 10
5 |= 0 0 110 ‘0 0 110
B s o 0 10 i 0 110
I o 0 110 0 0 10 il
"0 > T Output , Beams j Nodes j, Profiles Beam loads # Nade loads }4 Beam responses ji Shesses J, Node responses } Response plot i Notes [

Figure 4.6-6 Output window - Beam loads

For definitions, see 4.4.3 Distributed load and Temperature load.

Node Loads

The Node loads view shows the nodes subject to loads.
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Hode Ho. {Px [kN] [Py [KN] Pz [kM] [fd [Mm] | by [Rm] (2 [Mm]
1|34 000 000 300 0 -E a
2 |m 000 000 300 0 -5 a
ERELE 000 000 (300 0 -B a
4 |142 000 000 300 0 -E a
5 |14 000 000 1200 0 a a
EEE 000 000 1200 0 a a
= 000 000 MZ00 ‘D a a
4| >|\ Output ), Beams A, Nodes b Profiles  Baam loads j, Nods loads /f Beam responses ) Stresses Jy Node responzes jy Respansa plot i Motes /

Figure 4.6-7 Output window - Beam responses

For definitions, see 4.4.2 Point load.

Notes

In the Notes view you may write notes, comments, assumptions, conclusions, summary etc. about the
analysis. This may be useful for documentation purposes or just as your personal scratch pad.

The notes are saved with the model.

=

In the "Motes"-pad you may wrte notes, comments, assumptions, conclusions, summary etc. about the analysis.

This is useful for docurmentation purposes or just as your personal scratch pad.

The notes made in the "Motes"-pad are stored in the .clb file

I\ Dutput)\ Beam responses)\ Stresses)\ Hodal responses)\ Beam details)\ Profiles )\ Hotes p‘

Ready 2300 mm [Omm |-1600 mm Snap |Loadcase scale 2

Figure 4.6-8 Output window - Notes
4.6.3 Result tables

Beam responses

The Beam responses view shows the maximum values (negative or positive) of forces, moments and

deflections along the beams.

B

Figure 4.6-9 Output window - Beam responses

Following beam responses are provided:

NX: Max. axial force in the beam

Qy: Max. shear force in local y-direction

Qz: Max. shear force in local z-direction

Mx:  Max. torsional moment in the beam

My:  Max. bending moment about local y-direction

Mz:  Max. bending moment about local z-direction

d: Max. total deflection of the beam (V(8,> + 8y2 +38,2)
dx: Max. deflection of the beam in global X-direction

dy: Max. deflection of the beam in global Y-direction

Beam Ho. [N [kN] Qy k] Qz [kn] W[N] iy [Nm] Mz [hm] d [mm] o [mm] cty [mm] iz [mm]
1 [ 122 56 0.00 B77.E ] 53256 ] 36121 28356 ] 22373
B 2 12256 000 7736 i} 630385 i} 536846 28198 ul 45637
3 3 12256 0.00 -437.56 0 1474341 0 7.5561 27981 ul 70189
4 4 11750 000 174.95 0 1489331 0 89837 27756 ul 85441
5 H 117,50 000 43295 0 1330208 0 93189 27577 ul 59016
B 5 11924 0.00 53210 0 405034 0 93169 275268 ul 8.9009
i 7 -136.35 000 67792 0 1108880 0 13.773 27243 ul 13501
4| )|\ Output , Beams 4, Nodes ) Profiles & Beam loads , Node loads Baar;:;;;J.:ses Shresses Ji Node responses  Response plot ) Notes
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dz: Max. deflection of the beam in global Z-direction

Node responses

The Node responses view shows the maximum values (negative or positive) of deflections, rotations,
forces and bending moments of the nodes.

hlocle Mo el [mm] lervlmm]  |[dlZ] frmm) Ir¥] [eleg] Ir¥lldeal  |irZ) [cleg] [P<] [KM] 1Py [kH] [Pz kM) [It] [hitn] [Ity] [hitn] ﬁl
1 115 28105 ) 52612 0.000524 0.02057 00006853 000 2701535 0.0o a a
2 123 22973 ) 82612 0.0007944 002056 0.0007668 000 2660011 oo
B 195 3125 0 545764 00007472 004379 0001562 ano 2379932 ann a a
4 201 20352 ) 5.5TEE 0000G716 004374 0001421 oo 2279692 0.0o a a
5 73 27691 ) 9.4486 0.0005906 001867 0.0003605 000 1832719 oo a a
B 57 22752 0 94436 00005698 001967 00003342 000 1907429 ann a a =
o e I s ro o sl SESE e 5 _'IJ
4| >|\ Output , Beams , Nodes b Profiles & Beam loads \ Nods loads ) Beam responses ) Stresses jy Node responzes f Respanse plot  Motes /

Figure 4.6-10 Output window - Node responses

The following node responses are provided:
dX, dY, dZ: Translation in global X-, Y-, and Z- direction

rX,rY,rZ: Rotation about global X-, Y-, and Z- axis (positive for right-handed
screw)

Px, Py, Pz:  Reaction force in global X-, Y-, and Z- direction
Mx, My, Mz: Reaction moment about global X-, Y-, and Z- axis (positive for right-
handed screw)
Stresses

The Stresses view shows the maximum values (negative or positive) of axial stresses, shear stresses,
bending stresses and normal stresses along the beams.

Beam Ho. [ Sig-tox [Nimm | Tau-Qy [Mimn] Tau-Qz [N/m| Tau- [Wimn] Sig-My [N/mem] Sig-liz [Mimm | Min Sig-Hy [N]Max Sig-My [ Min Sig-Hz IN] Max Sig-Nz [imm2) [ iA
1 7 - 2 7 2 r; ! G

] )]

5

=

0 o ]
0 0 ] 0 ] 0 0 ]

] o 0 0 ] ] ]
1 7 2 2
1

T

-0

-0
-1 -0 7 6 =
1 -0 -1 -0 -1 2 -0 1 -1 2
6 8 ] -0 1 1 ¥ 4 7 7 5

[ 2T outeut J, Basms J, Nodas ), Frofiles )\Bas«-— loads )\ Noda loads ) Eas'\" responses ) Stressas r\::; responsas I;E;::r'sa slct }\I\:tas i

Figure 4.6-11 Output window - Stresses

Following stress components are calculated:

Principal stresses:

Sig-Nx: Axial stress (Ny/Ay)

Tau-Qy: Max shear stress in local y-direction (Q,/Ay), in the neutral axis.
Tau-Qz: Max shear stress in local z-direction (Q./A.), in the neutral axis.
Tau-Mx: Torsional stress (M,/Wy)

Sig-My: Maximum bending stress about local y-axis (My/W,)

Sig-Mz: Maximum bending stress about local z-axis (M,/W,)

Stress combinations:

Min/max Sig-Ny: Min/max of the normal stress in local xz-plane, max of (Sig-Nx
* Sig-My)
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Min/max Sig-Nz: Min/max of the normal stress in local xy-plane, max of (Sig-Nx
* Sig-Mz)
Zl T Hx TQz
=
X >y - g—

| Tz

b+

7 o lz = ¥

Rl f f

b I t An
[r., X T Iz

oz J,

i
i
TQy
FIG. PRINCIPAL STRESSES
1

Combined stresses

The Combined stresses view shows the combined stresses according to von Mises for some types of

profiles. The following profiles are currently handled:

pipe-, box-, I-, channel-, and L-sections.

Lebe

Beam [siE % wmme] Usage [x-Pos ) [y-Pos [m)_[2-Pos (mml | Sig-hs [Mimm] Sig-Hly [Nimm] Sig-hiz [Nimm] Tau-Hx [Nimn] Tau-Qy [Nimn] Tau-Qz [Nimm2)
% [XP 500 EER] 75 K] 2 7 0

1 1 0
012 0 2833 75 -0 24 0 0
3 3 1 0,06 500 0 " 0 0 0
4 : 1 0,07 125 0 13 0 0 0
5 5 8 0,04 500 0 -2 0 0 0
6 6 10 0,05 250 0 7 0 0 0
0,02 s 2833 0 2 -0 0 0
8 8 8 0,04 250 28,33 0 1 0 0 0
[ # T\ euteut ) Besms , Noass | Profiles J, Beam loads Jy Nose oads ) Beam responses ) Noos responses h Strassss ) Comicinad svassss f Resconse olot ), Notes
Figure 4.6-12 Output window - Combined stresses
The following results are provided:
SigEff: Effective stress according to von Mises,

O = \/(O'Nx +Ooy + O-Mz)z +3(| Ty |+ Toy T Ty |)2
Usage: Usage factor = et /(Gyietd /Ym )

where: oyieq = Specified yield stress

vm = material factor = 1.0 unless otherwise specified

Position of stress point where o is computed:

X-pos: Distance from start of beam
Y-pos: y-coordinate on profile
Z-pos: z-coordinate on profile

Stresses at the stress point:
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oNXx: Axial stress
cMy: Bending stress about local y-axis
ocMz: Bending stress about local z-axis
TMX: Torsional stress
TQy: Shear stress in local y-direction
tQz: Shear stress in local z-direction

Response plot

In the Response plot view you can display any response type at any position along the selected beam(s).
Select the response type in the drop down list in the upper left corner of the view.

You may view the diagrams of all load cases simultaneously by checking the All load cases check box
(below the Response type drop down).

Fieiponie. AMamant dbea il = i R RLa i
Mamerk shout ¥ % T i v
F ahloadcarer A .
240
Fuder poitons | |
0 289e008]
5300 me 1
15700 men o
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oo | A )
1 /1 z ™ e
........ ' I :
No \
ws007]
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Y | sihImes
i 5 v M E— . + 4 N .- y— ' +
O] et A0 a0 | 1m0 poool TA0 GO0 F2%K| 700 FUS0| O0ONG D00 deodd is0 oo anx -
ooy |
Agen0r]
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A £ T\ Okt J Baara i Hodni Jy Praiiies \ Bvam feads ), Wodn Foads J Buam tmaporans i Sbusses J, Nodn ropesam ) Foespose séat f ot |

Figure 4.6-13 Output window - Response plot

You may create a report with all cross section response details at desired positions. Enter the positions
(from the start node of the beam(s) = left side of diagram) in the Ruler positions list, or mark the position
by clicking the left mouse button in the diagram.

To clear the defined ruler positions select Clear rulers from the pop-up menu (click the right mouse
button in the diagram).

By holding the pointer (steady) above a response line in the diagram a label showing the load case name
(= active load case) and the flange id (top- or bottom flange) will appear.

At the left end of the horizontal ruler line you will see the response value at the position considered.
At the upper end of the vertical ruler line you will see the x-value from the start node of the first beam.

Please note: When more than one beam is selected the order of the beams in the selection and the
direction of the beams are imported. The responses are plotted from the start to end of each beam in the
selection. Hence, avoid rubber-band selections as the order of the beams in the selection is unknown.
Instead, while pressing Shift, select one beam at a time in the order you wish the plot to appear.

In order to produce a correct plot it may be necessary to change the direction of one or more beams. This
may be achieved by means of the Flip Beam feature.

DET NORSKE VERITAS



Nauticus Hull User Manual 3D Beam
ProgramVersion 15.4 July 2012 90

An image of the plot may be copied by selecting the Copy graph option from the pop-up menu (right-
click in the diagram). The image may be pasted (Ctrl+V) into e.g. the 3D Beam report in MS Word.

: |_:|:| |ult] gl’-ﬁph
Clear rulerz

Beport

Figure 4.6-14 Pop-up menu in the Response plot view

4.7 Model window

The beam model with selected properties (input and/or results) is displayed in the Model window. You
may view as many model windows as you like, one by one, or several windows simultaneously. You may
define the working plane in each window. The basic working planes are: XY-plane (Z=0), XZ-plane
(Y=0) and YZ-plane (X=0). In addition you may display the ISO-view (3D-view) and the solid view.

Ry -plane | Uszer defined | Y E-plane ®I-plane I

Figure 4.7-1 Model window - XZ plane

Pi XY-plane [(Z=0 mm). Sig-Nx H[=] E3 || Fi YZ-plane [X=5800 mm. 10 mm) _ O] x| I
L | A A S
......... . U
A 1 Y
......... L a
N AT R b

B User defined =] 3

*7-plane I #Z-plane | YZ-plane User defined I

Figure 4.7-2 Model window - Four views
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Click the right mouse button in the Model window

When you click the right mouse button in the Model window a pop-up menu with the most used features
appears.

Shaow only structure in *Warking Flane
Define working Plane...

v Snap to grid Chil+G

Eerspeative

Apply to gelection only

Copy model plot 4

Figure 4.7-3 Pop-up menu in the Model window

The features are described in 4.2 "Menu bar".

You may create a screen dump (an image of the model from the Model window) by selecting Copy model
plot => To Clipboard Ctrl+C. The image may be pasted (Ctrl+V) into, for example, the 3D Beam report
in MS Word.

4.8 Shortcut keys

Pressing these Performs this action

keys

Ctrl + A: Select All; Nodes and beams

Ctrl + C: Copy; Selected beams, input values

Ctrl + D: Delete; Selected beams

Ctrl + F: Zoom Active Window to Fit; Maximise model within active window
Ctrl + G: Snap to Grid (on/off); Turn on and off the snap to grid feature

Ctrl + N: New; Create a new, blank project. Existing projects are terminated
Ctrl + O: Open; Open a model file

Ctrl + P; Print; Plot active window

Ctrl + S: Save; Save project to file

Ctrl + T: Copy and Transform; Copy, mirror and/or transform selected beams
Ctrl + V: Paste; E.g. copied values

Ctrl + W: Beam Wizard; Create beams by input of node coordinates

Ctrl + Y: Redo; Redo last action

Ctrl + Z; Undo; Undo last redo

Ctrl + F6: Next Window; Activate next window if more windows

Ctrl + F4: Close Window; Close active window

Ctrl + Shift + F; Zoom All Windows to Fit; Maximise model in all windows

F9: Analyse; Run analysis

F10: Activate menu bar

Alt + A: Activate Analyse menu
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Alt + E: Activate Edit menu

Alt + F: Activate File menu

Alt + G: Activate Geometry menu

Alt + H: Activate Help menu

Alt+T: Activate Tools menu

Alt +V: Activate View menu

Alt + W: Activate Window menu

Alt + Up Arrow Enlarge symbols displayed on the model

Alt + Down Arrow Shrink symbols displayed on the model

4.9 Mouse operations

49.1 Select modes

To make a selection of nodes or beams in 3D Beam you should activated the Select tool "E

Use the selection filter to specify if only nodes, only beams or both nodes and beams should be included
in the selection.

Figure 4.9-1 Selection filter

Select nodes and/or beams enclosed by the rubber band: Drag rubber band while pressing the left mouse
button.

Select nodes and/or beams touched by the rubber band: Press Ctrl + drag rubber band while pressing the
left mouse button.

To add or remove new nodes or beams to the current selection, press Shift while selecting.

4.9.2 MS IntelliMouse:

Wheal and Wheel Butlon

Right Buttan

Lell Bulton

Figure 4.9-2 MS IntelliMouse

By using the MS IntelliMouse following additional features are provided:
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In the Model window:

This operation Performs this action

Turn Wheel: Zoom (In/Out)

Ctrl + Wheel: Rotate around the vertical axis
Shift + Wheel: Rotate around the horizontal axis
Click Wheel button: Pan left/right/up/down

In the Input property window:

This operation Performs this action
Shift + Wheel: Scroll up/down
Ctrl + Wheel: Zoom (In/Out)

In the Result property window:

This operation Performs this action
Turn Wheel: Scroll up/down
Ctrl + Wheel: Zoom (In/Out)
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5 3D Beam as part of NAUTICUS Explorer

5.1 Creating and importing 3D Beam models
To create or import a 3D Beam model in Nauticus Explorer, you select the task Rule Check Analyses.

File View Navigation FResources Help

Vessel 2 ||
. Y
i Select vessel

=% Edit Ship Data

Structural... %

[ Cross Sections

= Transverse Corrug...

Tank Plan and... S lame

== Compartments an...

=S Hull Girder Loads

Figure 5.1-1 New / Import 3D Beam model in NAUTICUS Explorer

Press New to open the list of available analysis modules in the program, and select 3D Beam from the list.
To import an existing 3D Beam model (.clb file) select the Import file option. Then double-click to open
3D-Beam.

You may update the Name-field to give a more descriptive name on the model. The location of the
database (.clb-file) is shown in the line below. The default location is the subfolder WFDepot beneath the
project folder.

uuuuuuuuu A

erss o ) New 3l Import file %Dupllcate X Delete I’
Name:

1and... (% Name Status

artments ...
File: P'

iirder Loads WFDepot\3D-Beam.clb

£ Position:

Section A...

Commerss

alyses

Figure 5.1-2 3D Beam model name and file location

See the NAUTICUS Explorer User Manual for further details related to job templates and operations of
NAUTICUS Explorer.
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6 Appendix A: Theory

6.1 Calculation method

The program is based on the matrix displacement method and the structural frame is idealised by nodes,
beams and supports.

The elastic beams are analysed as "Timoshenko beams" which implies the angle between the beam line
and the cross section normal is proportional to the shear force. This is a modification of Bernoulli's
theorem saying that plane cross sections remain normal to the beam line.

The Timoshenko beam theory allows the program to handle short tall beams as well as long, slim
Bernoulli-Euler beams.

For each beam a stiffness matrix k is formed. The matrix gives the relationship between forces, S, and
displacement, v, at the beam ends:

S=k*v
The stiffness contribution from each beam is added into the final stiffness matrix, K. The given loads, R,

shall be in equilibrium with the beam forces, S. The relationship between forces and displacements, r, for
the entire system may be written as

R=K*r

This system of equations is finally solved for the desired displacements corresponding to a set of external
forces.

6.2 Non linear model

A model containing beams with an updated E-modulus is analysed by means of an iterative method. In
the first step all beams are treated as normal beams. The results are examined and new equivalent E-
moduli are applied to the non-linear beams if appropriate, i.e.:

- beams in the "wrong mode", e.g. a wire in compression, are given an E-modulus
close to zero,

- for beams with a defined gap, the equivalent E-modulus, E*, is found according to
the principle shown in the figure below.
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Figure 6.2-1 Finding an equivalent E-modulus, E*, for a beam with gap.

The analysis is repeated with the new E-moduli and the new results examined. Because of possible re-
distribution of loads and "domino" effects, new equivalent E-moduli may have to be applied. The
iteration criterion is satisfied when the difference between the E* between two iterations is less than 10%.

6.3 Shear area
The shear area in local z-direction is defined as:
Az = _Iy -t

Sy

where ly is the moment of inertia about local y-axis, tp is the profile thickness and Sy the 1* area moment
about the local y-axis.

The shear area is used to calculate the shear stiffness of the beam and the maximum shear stress over the
profile height.

Max shear stress is found in the neutral axis of the profile and is defined as:
_Qz-Sy _Qz
C ytp Az

where Qz is the shear force.

6.4 Shear centre offset

The shear centre offset of profiles may be included or excluded in the analysis. This is defined in the
profile dialog box. Select the Ignore Shear Centre Offset option in the profile dialog box to exclude the
shear centre offset.
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Figure 6.4-1 Shear centre offset

By excluding the shear centre offset, i.e. locating the shear centre (CS) in the centre of gravity (CoG) of
the profile cross section, no node rotation or node moment is introduced when applying node loads
(forces) or distributed loads. Excluding the shear centre offset is relevant when the profile is part of a
continuous plate field. A continuous plate-field will restrict the profile against torsional rotation.

Following applies for a beam with shear centre offset:

Ex 1: If the load is a node load (F), then:

The load is applied to the node which is located at the centre of gravity of the profile.
Node translations, dz # 0 and dy # 0,

Node rotation, rx #0

Torsional reaction moment, Mx =0

Ex 2: If the load is a distributed load (q) on the beam, then:
The load is applied to the shear centre of the profile.

Node translation, dz # 0

Node rotation, rx =0

Torsional reaction moment, Mx # 0
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Figure 6.4-2 Ex. 1 Node load Ex. 2 Distributed load

6.5 Profile sectional properties

6.5.1 Notations
The following notations for the section properties are used:

AX:
Ay:
Az:
Sy:
Sz:

Wyb:

Wzt:

Wzb:

ey:
ez

Axial area (total profile area)

Shear area in local y-direction

Shear area in local z-direction

1st area moment about local y-axis

1st area moment about local z-axis

Torsional moment of inertia

Moment of inertia about local y-axis

Moment of inertia about local z-axis

Torsion section modulus

Section modulus about local y-axis at top of profile
Section modulus about local y-axis at bottom of profile
Section modulus about local z-axis at top of profile
Section modulus about local z-axis at bottom of profile
Note: Wzt = Wzb = Wz min for all profile types except I - profiles
Shear centre distance from vertical neutral axis

Shear centre distance from horizontal neutral axis
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fy: Shear factor in local y-direction
fz: Shear factor in local z-direction

Note: The shear factor is used for shear stiffness of beam, but not for
calculation of shear stress

Naz:  Vertical height of neutral axis from base line

Note Only profiles which are symmetrical about the local z-axis can be handled.

6.5.2 General profile

The user explicitly specifies all section properties.

6.5.3 I-profile
Bt Az
Tt 2
Hw
‘Y Tw
= )
Naz
b VBb Y

Figure 6.5-1 I-profile parameters

Ax =BteTt+Hw e Tw+BbeTh

Ay =lz e (Th+Tt)/Sz

Az =1lyeTw/Sy

Sy =(BbeThe(Naz-Tb/2) + (Naz-Th)? «Tw/2 +Bt « Tt » (H-Tt/2-Naz) + (Hw+Tb-
Naz)? « Tw/2)/2

Sz =(TteBt?+ TbeBb®+ Hw e« Tw?)/8

if Tt=Twand Tw = Tb then
Ix =Tw?e (Hw+Bb+Bt-1.2+ Tw)/3

else
Ix  =1.30/3 ¢ (Bb e Th*Hw e« Tw*+Bt  Tt)

ly  =BbeTbe (Naz-Th/2)>+Hw * Tw ¢ (Hw/2+Th-Naz)?+Bt » Tt « (H-t/2-Naz)® +(Bt
e T+Tw  HW*+Bb « Th%/12

Iz = (TbeBb*TteBt*+Hw « TW’)/12

Wx = Ix/ max(Tt, max(Tw,Thb))

Wzb =1z/(Bb/2)

Wzt =1lz/(Bt/2)

Wyb =1ly/Naz
Wyt =1ly/ (H-Naz)
ey =0

ez = ((H-Tt/2) « Tt« B + Th? « Bb*/2) / (Tt » Bt* +Th « Bb®)-Naz
Naz = (Bte Tte (H-Tt/2)+Hw * Tw ¢ (HW/2+Th)+Bb « Th%/2) / Ax
H = Hw+Th+Tt
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6.5.4 Double skin profile

Az

B
Tt g

Hw

v Tw

A
Naz

w004

Figure 6.5-2 Double skin profile parameters

AX =BeTt+HweTw+Be+Th

Ay =lz+(Tb+Tt)/Sz

Az =lyeTw/Sy

Sy =(BeTbe(Naz-Tb/2) + (Naz-Th)* eTw/2 +B » Tt » (H-Tt/2-Naz) + (Hw+Tb-
Naz) 2 Tw/2) /2

Sz =(TteB®+TheB’+HweTw)/8

if Tt=Twand Tw = Tb then
Ix =Tw’e (Hw+B+B-1.2+Tw)/3

else
Ix =1.30/3¢(BeTh*HweTw+B « Tt})

IXx =Ix+BeH/(L/Tb+1/Tt)

ly =BeTbe(Naz-Th/2)*+ Hw ¢ Tw ¢ (HW/2+Th-Naz)’+B « Tt « (H-t/2-Naz)* +(B *
TC+Tw « HW*+B « Tb%)/12

Iz =(The+B*+TteB*+Hw e« Tw’/12

Wx = Ix/ max(Tt, max(Tw,Tb))

Wzb =Wzt =1z/(B/2)

Wyb =1y / Naz
Wyt =1ly/(H-Naz)
ey =0

ez =((H-Tt2) » Tt B®+ Th®+ B%2) / (Tt « B* +Th « B)-Naz
Naz = (B Tte (H-Tt/2)+Hw « Tw « (HW/2+Th)+B  Th%/2) / Ax
H = Hw+Tb+Tt

6.5.5 Box profile

Tt

Hw

Tw
Y

Naz
Tb

Figure 6.5-3 Box profile parameters

AX =BeTt+2eHweTw+B+Th

Ay  =(1z/Sz) « (Tb+Tt)

Az = (ly/Sy)s2Tw

Sy =BeTbe(Naz-Th/2) + Tw ¢ (Naz-Th)?
Sz =(Tb+Tt) » Bb#8 + Hw « Tw * (B-Tw)/2
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Ix =4 ((B-Tw) « (H-Tb/2-Tt/2))?/((B-Tw)/To+(B-Tw)/Tt+2 « (H-Tb/2-Tt/2)/Tw)

ly =BeTbe(Naz-Th/2)*+ 2« Hw e« Tw  (HW/2+Th-Naz)> + B « Tt « (H-Tt/2-Naz)®
+ (B e Tt*+2 « Tw e HW+B « Th%) / 12

Iz = (TheBb*TteBt*+2 e Hwe T% /12 + 2 « Hw * Tw « (B/2-Tw/2)?

Wx = Ix o (H-(Tt+Th)/2+ Bt-Tw)/((H-(Tt+Tb)/2) « (Bt-Tw))

Wzt =Wzb=1z/(Bt/2)

Wyb =1y / Naz
Wyt =1ly/(H-Naz)
ey =0

ez = H-Tt/2-Naz-(Tb » (H-(Tb+Tt)/2)/(Tb+Tt))
Naz =(B e Tte (H-Tt/2)+2 « Hw » Tw » (HW/2+Th)+B * Th%/2)/Ax
H  =Hw+Tb+Tt

6.5.6 Pipe profile

AZ
-

Figure 6.5-4 Pipe profile parameters

Ax =m+((D/2)?-(Dil2)?%)
Ay =Az=ly«2+T/Sy
Sy =Sz=(D*-Di%/12
Ix =m/32+(D*-Di?

ly =Iz=n/64+(D*-Di%

Wx =1Ix/(D/2)

Wy =Wz=1y/(D/2)
ey =ez=0

Di =D-2T
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7 Appendix B: Using spreadsheets with 3D Beam

7.1 Purpose

This appendix explains how you can simplify geometry modelling and result interpretation by use of a
spreadsheet. These features are based on standard MS Windows functionality such as copy (Ctrl+C), cut
(Ctrl+X) and paste (Ctrl+V).

7.2 Importing geometry

Carry out following steps to import geometry from a spreadsheet to 3D Beam:

1. Use a spreadsheet to generate a set of node coordinates. In this example is shown a spreadsheet
developed by DNV for this purpose, NodeCoordinates.xls. This spreadsheet is included in a standard
Nauticus Hull installation.

X Microsoft Excel - HodeCoordinates.xls [Read-Only]

”@ File Edit Yiew Insert Format Tools Data Window Help

a4 HE:! &
DSREGRYV RS v |2 &2 5
Tirmes Mew Roman -0 = B £ H|§§E|§% 0
SHIF CEOSS SECTION CO- Sign: -
Time: 8
OREDINATES Werd.0- 320101 Date: 931225
Ship Id:
Ship breadth BE-= 200000 m Mode no i z
Ship depth D= 20.000[ m 1 1] 0
Eilge radiuz F= 1500] mm 2 13500 300
Deck chamber dc = 300 mm 3 14260 a01
Fiise of Hoor 1= 300) mm 1 14783 050
] 16000 1300
Brint | 6] ts000 19700
b 1] 20000
Angle (dear)] RCOS[]  RUSIN) 3] -1s000 18700
0 1500 1] 3 -15000 1800
30 1293 750 0] 14733 1050
1) 7a0 1293 il -14250 i1
a0 0 1500 12 13500 300
13 0 1]
1AuTalul
Jatalalnl
k]
[} k(uluTalnl
7
M
EOO0
I;'- T T £ T T JI
-20000 45000 10000 5000 0 G000 10000 15000 20000
¥-azis [mm]

Figure 7.2-1 Node coordinates generated in a spreadsheet
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2. Copy relevant values from the spreadsheet.

Figure 7.2-2 Node coordinates selected

3. Paste (Ctrl+V) the values into the Beam Wizard in 3D Beam.

Beam Wizard

Create Connected Beams l Create Beams ;

13500 mm
14250 mim

AS000mm  A8D0mm
< | :.!‘I

W oo =d| @ h| | Q) b
T

Apply I Cloze 1

Figure 7.2-3 Node coordinates pasted into the Beam Wizard

4. Click the apply button.
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Figure 7.2-4 Beams generated by the Beam Wizard

7.3 Exporting results

To export result from 3D Beam you should select and copy (Ctrl+C) a range of cells in the result table.
Paste (Ctrl+V) the selection into MS Word or MS Excel.

Beatn Mo, I [M] Oy [H] Qz [W] bl [Mimim] by [Mimim]

1 7 -B21175 2551 FH9025 -226037T -92BTISEET
2 -] -GE2996 2551 306995 1396545 BEODM 8703
3 H] 3 9051 96355
4 4 9051 96354
-1 3 TEI022450
B 2 -SE337EE14
7 1 -1330609993
g 107 BE4E25405
9 105 2553328 ‘909439595
10 111 619546 : -2E2ABST 2056345
11 109 TM229  5aE6 150159 2568861 009430605

Dutput)\ Beam responsesﬂ Stresses)\ Maodal responses)\ Beam details}\ Plofiles}\ Notes,"

Figure 7.3-1 Copy a selection from result table

. Microsoft Excel - Book1

”ﬁ File Edit Wiew Insert Format Tools Data Window Help

Dl SRy sB2RS - @

“.cmal - 10 v|BIg|§§§E
& | B C D | E |

| 1| 723289 5561 226205 2584964

| 2 | 742717 5550 -150824  2G1G272

| 3 | 662041 5550 356140 307955

| 4 | -575883 BEE0 -442326 -3367227

| 5 | -555359 5550 -395673 -4809535

| B | -531539 5486 30R445 1383894

|7

Ea

ER

Figure 7.3-2 Export (paste) results into MS Excel
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8 Appendix C: Window configuration

8.1 Window configuration

3D Beam provides features to customise your window configuration. Note that the default window
configuration is normally the most optimal for interplay between the Model window, the Input property
window, and the Result property window.

Float in main window:

 Light Feam 1.7 - Untitled - [XY-plane [Z=0 mm)]
|/ File Edit Wiew Geomety Analsis Tods Window Help _1&] x|
D@l % |oe| e EEEEBETA EE|E ||t HeE |
emmEl A R A s R R e
My
Mz
= Beam
[
Start Made
End Node
Length
Local ¥ angle
Rigid &t start
Rigidl &t end
Hinges at start
Hinges st end
[+ :Profile
£ ‘Distributed load
[l
Byl
pz1
P2
B2
g il Lol e
il LLLIIiiiiiiiiiiiin LLlIiliiiiiiiiiiiiiiiiiiiii & Temperature load
WY -plane ¥Z-plane ¥ Z-plane User defined W;‘
T =
2| v Allow Docking B
Hide
Clear Window LI
Strasses i Hodal respenses J, B2am datails i Profiles )\ Notas
Eeady [5300 mm (1000 mm [0mm |Snap |Loadcase seale | | =y

Figure 8.1-1 Selecting "Float in main window"

By clicking the right mouse button on the border frame of the Input property window or Output window
and selecting the "Float in Main Window" option, the window will appear together with the Model
windows in the workbook tab card row and it may be organised (tiled, cascaded etc.) in the same way as
the Model windows.

By floating the Input property window and Output window in the main window you obtain more space for
each window but loose the overview.

Undocking the windows:

If you un-select the "Allow docking" option in above pop-up menu the window un-docks from the
application container and becomes free floating.
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o Light Beamw 1.7 - [Properties]
Al Fle Edt Veew Geomely Analysiz

Toolz ‘Window - Help
T i T

4 Boundary conditions
+ Point load

Length
Local ¥ angle
Rigid &t stset
Rigid at end
Hinges af start
Hirges l end
+ Profile
[ 5| Distributed load
F Temperature load
= Model
i

Naine : NONAME
Dl 2801 VS5
Signature MY

BEELE

m?._a::l'/\ Fesponas | 5

[owpuvinaow  propertes [ wvaeee | xzpee | vEpene

| user detinen

Ay (200 mm

e

Onm

e B

- Click the right mouse button here and unselect the "Float
i Ml ain Window" option to get back to normal.

Al windows floating in the main
witidow appears in the tab card row.

3D Beam

Figure 8.1-2 Floating in main window

If you click the right mouse button on the border frame of the Input property window or Output window
and un-select the "Float in main window" it will return to the undocked (normal) position as before.

If you have maximised the active window in 3D Beam you will see the following buttons in the upper
right corner of the 3D Beam window:

ATJL«I\

Festores the active witidow to fiormal size

Closes 30 Beam

Closes the active witidoar

Figure 8.1-3 Close and restore window functions
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9 Appendix D: 3D Beam as COM server

9.1 Purpose

The features of 3D Beam can be utilized from other applications by means of a COM interface suite. This
means that applications for special purposes may be developed in say VB or Excel, and the analysis
power of 3D Beam utilized. The following are possible examples:

o Generation of models and loads based on specific rules and parameters.
o Specialized result analysis such as buckling analyses or combined stress analyses.

e Tailor-made report design.

9.2 The 3D Beam COM interface

Please, see the separate document "3D Beam API" with description of the Na3DBeam library, which
offers a set of COM interfaces to 3D-Beam modelling functionality. Most of the modelling available in
3D- Beam is available through this library, including analysis and result inspection.
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