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NAUTICUS 3D BEAM
How ToO...

1. Introduction

1.1. About this manual

The purpose of this manual is to provide a quick reference on how to accomplish certain tasks or to
access various features of 3D Beam. For more detailed explanations of 3D Beam it is referred to the 3D
Beam User Manual.

It is assumed that the user knows the basic laws and theories of static beam analysis.

1.2. Overview of 3D Beam

The figure below shows an overview of the graphical user interface of 3D Beam. It consists of five
basically different interfaces: i) Menu bar, ii) Toolbars, iii) Model window, iv) Input property
window, v) Output window. Each of the interfaces provides various features and functionality.
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Graphical User Interface of 3D-Beam

1.2.1. Menu bar

The Menu bar gives access to all features and functions of 3D Beam.

1.2.2. Toolbars

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

1.2.3. 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 the boundary conditions, loads, profile properties including
material and orientation of the local beam axis, hinges and rigid ends may be defined.

The window also has a tab for Response which shows the results on the model after an analysis.
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1.2.4. 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 about the model and results from the analysis is made available in
the Output window.

1.2.5. Model window

The Model window is used when creating a model. Any number of views may be opened.
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2. Make a beam element analysis in 9 steps

2.1. Specify model properties

Use the Input property window to enter the identification data for the Model.

2.2. Describe the geometry

Either click « to use the cursor to draw the model in the Model window or use the Beam Wizard = to
specify the geometry numerically.

2.3. Specify the boundary conditions

Select the desired node(s) and click ¥ Boundary conditions kol in the Input property window
to specify the boundary condition(s). Click 2 to toggle the display of boundary conditions on and off.

2.4. Specify the beam profile(s) and material(s)

Select the desired beam(s) and clic [ in the Input property window to
select a profile or create a new profile, with desired material, for the beam(s).

k Profile Mot defined

2.5. Specify special properties

Local rotation : 0 °
Rigid at ztart: Mot defined
Rigid at end ; Not defined
Hinges at =tart
Hinges at end
Mon Linearitie : Mot defined

Click the appropriate button = in the Input property window to specify
possible features such as Beam rotation, Rigid ends, Hinges, or Non-linearities.

2.6. Specify the loads

2.6.1. Node loads

Select the desired node(s) and specify node loads in the Input property window
= :Point load

P :00 kN

Py 0,0 kN

Pz:0 0 kM

Mx:0,0 kMm

By :0,0 kNm

Mz :0,0 kNm

Click 'L and 'L to toggle the display of node loads.

2.6.2. Beam loads

Select the desired beam(s) and specify distributed loads or temperature loads in the Input property
window
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= :Distributed load

pat i 0,0 KM/m
py1:0,0 kN/m
pz1:0,0 kM/m
pa 0,0 KN/m
py2:0,0 kN/m
pz2:0,0 kN/m
= : Temperature load
Gy : 0 *Cl/mm
Gz 0 *C/mm

Temperature: 0,0 °C

Click =, ¥l and =l to toggle the display of distributed loads and @ to toggle the display of temperature
loads.

2.7. Run the analysis

Click the button ‘¥ to run the analysis. Watch the messages in the Output window.

2.8. Examine the results

¥ D F e dvb iz | R o B [ Nostress v

Click the buttons in the Response toolbar to

toggle the display of the various responses.
Click the various tabs in the Output window to examine the results numerically.
2.9. Create reports

Right-click in any of the tables in the Qutput window and select Report from the pop-up window.
Ascending
® Descending

Report

The report is generated as an MS Word document. If desired, one or more copies of the model in the
Model window may be included in the report. Right-click in the Model window and select

Show only structure in Working Plane

v Snap to grid Ctrl+G
Perspective

Apply to selection only

I Copy model plot to the clipboard, and then paste this into the

Word document.
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3. Create a model

3.1. Draw a model

Click the Create beams button - in the toolbar. The cursor changes to a cross.

The cursor position is shown on the status bar at the bottom of the screen. Keep the left mouse button
depressed and drag to draw the beam. Release and click at the end position of each beam.

Nodes are created at the end of each beam and at the intersection of beams. To prevent creation of nodes
at intersection of beams, keep the Ctrl-key depressed while dragging.

3.1.1. Activate/deactivate snap to grid
Menu: View | Snap to Grid
Shortcut Ctrl+G

3.2. Create a model by specifying node coordinates with the Beam Wizard

Click the Beam Wizard button A on the toolbar to bring up the Beam Wizard dialog.

3.2.1. Specify a set of connected beams

Select the tab Create Connected Beams and specify the coordinates for each node forming a continuous
set of beams. Note: if a field is left blank, the value above in the same column is used.

Beam Wizard

X

Create Contected Beams | Create Beams |

Detault |}

110 mm
2(3000 mm
33000 mm 3000 mtn
410 mm 3000 mm
5|0 mm
5
7
g
9

10

Apply I | LCloze I

3.2.2. Specify individual beams

Select the tab Create Beams and specify the start and end coordinates for each beam. Note: if a field is
left blank, the value above in the same column is used.

3.3. Copy beams

Select the desired beam(s) and click the Copy and Transform button | 1% in the toolbar to bring up the
Copy and Transform dialog:

DET NORSKE VERITAS
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Copy and Transform K E
Distance betw. copies &l Mirror abaoul
b |snnc| bES |1 I~ ®r-plans
it [0 mm v 1 I~ %Z-plane
&= IU T Z |1 I~ Y2-plane
Murnber of copies: |1 = Carcel

to specify the copy parameters.

3.4. Move/Mirror beams

Select the desired beam(s) and click the Apply transform button g in the toolbar to specify the transfer
parameters.

3.5. Delete beams

Select the desired beam(s) and click the Delete button % in the toolbar.

3.6. Insert node/Split beam

Select the desired beam(s) and click the Insert node button i in the toolbar.

Insert node §|

Pozition

" % from start ‘

Ll

Cancel |

" Length
™ Global % =

" Global =

1

" Global Z =

3.7. Edit node coordinates

Select the desired node(s).

In the Input Property Window, below the Node heading, enter the desired X, Y, and Z coordinates for
the node(s).

= Hode
Id:*
Mame
H:5000.0 mm
0,0 mm
z %

Note: in the Input property window properties common to the selected items are shown. If there are
different values an asterix is shown.
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4. Make selections of nodes and beams

4.1. Select nodes and beams in the Model window with the cursor

By default, beams and nodes turn red when selected. Most default colours in the Model window may be
changed by the user in the menu Tools | Options...

4.1.1. Select all beams in the model

Menu: Edit | Select All,
or the shortcut: Ctrl+A,

or enclose the whole model by a "rubber-band".

4.1.2. Un-select all beams

Click the left mouse button anywhere in the Model window, away from the model.

4.1.3. Adding/removing beams to/from a selection (One by one)

Click on the beam with the left mouse button while keeping the Shift-key depressed.

4.1.4. Select/un-select beams within an area

Press the left mouse button and drag the rubber band around the beams.

4.1.5. Select/un-select beams touched by the rubber band (Ctrl-key)

Drag the rubber band across the beams, while keeping Ctrl-key depressed.

4.1.6. Select/un-select beams with the "touch"-method.

Press both the Ctrl-key and the Shift-key while touching the beams to be selected with the rubber band.

4.1.7. Select nodes or beams only

Use the selection filter, which is located next to the Select tool in the toolbar.

J| [z |Modes j
..... BE

4.2. Select nodes and beams in the Output window

Click on the line number to the left of the first column to select the beam or node. Using the Shift-
and/or Ctrl-key while clicking to extend the selection:

DET NORSKE VERITAS
Page 7 of 35



NAUTICUS 3D BEAM
How TO...

Length [mm] | Profiie
10 1

1
2 i3 15000

ﬂ Beam |lName |Nods 1[Noge 2 Profil angle ]| Rigid start [ |Rigid End [mm] |HingStart |HingEnd | Non-in
1 2 0

500,0

10000,0

10000,0

4.3. Use Named Selections

In large models it can be a tedious task to select desired beams, and it may be useful to save a selection
for later use.

4.3.1. Save a selection

Select desired node(s) and/or beam(s) and Click the button Create new named selection on the Named

I [mane]

Selection toolbar J

== | EEQ The selection is given a default name.

4.3.2. Change the default names of selections

Click the button & to bring up the Named Selection Manager:
|Named Selection Mame Ok I

Set#2 Cancel |
Delete |

— Current Mamed Selection
Marne:

Top tier

Dezcription:

The tap tier beams have smaller scantlings] -

Where the selections can be given more informative names

4.3.3. Activate a selection

Choose selection from the drop-down list.

4.4. Show features on selected beams only

A large model can be clobbered and difficult to see. Click ¥ to see features of selected beams only.
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5. Work in 3D

5.1. Use Views in the Model Window

By default a new model is displayed in the XZ-plane. To change view click on one of the three
projections XY, XZ, YZ, or the ISO view:

FEEEBEMNE |[FE |

®QHE

5.2. See 3 projections and an ISO view

Click the button E

Bi Xv-plane [Z=0 mm]) E[=] E3 || P YZ-plane [X=0 mm) M =13
Bi XZ-plane [¥=0 mm) =] ET || P User defined M =13

Click in a window to select it. The frame of an active window is blue.

5.3. Use Working Planes

By default the projection of the model is "indefinitely deep". To see only the part of the model within
the Working Plane, right-click in the desired window to bring up the pop-up menu:

DET NORSKE VERITAS
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v Show only structure inWorking Flane

[vefine Working Plane. .

Snap to grid Chrl+5

BErspective

Apply to gelection only

LCopy model plat »

Click on the first item Show only structure in Working Plane.
The projection now contains only the structure within the Working Plane.
To move to the next working plane, press the Tab-key.

- This feature is best seen if 3 projections and an ISO view are selected, see the figure below.

B X¥-plane [Z=5000 mm. +10 mm) H[=] E3 || Pi ¥Z-plane ($=0 mm) =13

Fi XZ-plane [Y=6000 mm, +10 mm) H[=] E3 || Bi User defined =18 x]

5.3.1. Set the depth of the Working Plane

Right-click in a projection window and select Define Working Plane..., which brings up the dialog:

Working plane zettings |

Define waorking plane

Working plane at #= ID i

¥ Show only structure in working plane

within £ I
(1] I Cancel |

where the depth of the Working Plane may be set.
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5.4. Zoom the model

® (-

The buttons are available for zooming in any one window.

5.5. Move the model
&

To move the model click the button and move the model with the cursor.

5.6. Rotate the model.

Click the button to rotate the model in the User defined view and the Solid view only.

5.7. Add additional views

To open a new window click the button = and select the projection/view. Arrange the windows in standard

=]l

Windows manner by clicking the buttons
5.8. Open a solid view

To view the model in solid mode click the button

Note: The model can be viewed in solid mode in one window only. Selection of beams or nodes is not
possible.
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6. Define boundary conditions

property window in the Boundary Conditions field, in the Nodes section:

Boundary Conditions R
Degree of freedom |Boundary condmonl\/alue | (ke |
¥ trans Fixed
v trans. Fixed Delste
T trans Fixed ﬂl
X rat. Fres
v rot Fixed
Z rat. Fized
~ Set boundary condition

€ Fiee

1 Figed

€ Soring supEorted

' Forced displacemen i

Specify the relevant boundary conditions in the dialog box.

Click the button (2 in the toolbar to verify the boundary conditions visually.
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7. Define and apply profiles and material

7.1. Apply a profile to beams

in the Profile field, in the Beam section to bring up the Profiles dialog:

Choose profile to apply to selected beam(s) E|
Id
1 Default profile 400, 0o/
2 |-section 300,000000/30.000000/400,000000,/20,000000/ 300, 00000040
3 Box section 400,000000./300,000000/30,000000./20,000000,/40,000000/
4 Hallow box welded from plates | 400/ 300/ 30/ 20 7 40
5 Circular Tube 400 /50
[ |-prifile 300/30/400/20/300/40/0/0
v Circular Tube between Plates 400 /50 /600 / 40/ 50/ 200
< ¥
Dimenszions
Marne: |
Outer Diameter: [rrri]
Thickness: li [mm]
Properties [rmm]
Ax 54378 Ay 27BRD Az 278E0
: Wit 4295 Wzt 42595
Wi 8590 wiok: 4295 Wwizh 42595
|« 171806 Iyy: 85303 lzz. 85903
WA 0.0 Ma: 2000 Iyz O
& 00 &2 00 2|
I aterial: Shear factor in local - and z-direction
|1 Steel | 1.0 fz [1.00 [ Ignore Shear Centre Offset
Hirt... (] 8 | Cancel | Mew... |

Click on the desired profile in the list.

Select material from the drop-down list and specify the additional parameters.
Note: Click the Hint... button for instructions.

7.2. Create a new profile

In the toolbar:

.....................

e, E dit | Delete | Impart... | Expart... |

Click New ... to enable the selection from a list of profile types or from tables of manufactured profiles:
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|Eir|:u|ar Tube ﬂ Select Standard Profile ...

7.2.1. Specify a profile from a list of profile types

Click the drop-down button and click on the desired profile type:

Circular Tube

Circular Tube between Plates

Hallaw boy with constant Thickness and carner radiuz

Hallow box welded from plates

Conzt Thickn. Hollow Box betw, Plates

Extruded Hollow Box betw. FPlates

Corrugated bent Plate profile

Exstruded cormugated profile ¥

Enter the dimensions of the profile and click Add to add the new profile to the list of selectable profiles.

7.2.2. Select a profile from tables of standard profiles

Click the Select Standard Profile ... to bring up the selection dialog:

Stiffener scantlings E|
Profile category Profile type

| [ |- T 10 Flathar -

Dimenzions
Profile view |1DD #10 j

—
Code h t
1o oo |10

hl L

Frafile table directony:

r L r:hhullhdata

]9 Cancel

Select the profile type and dimension.

Edit the dimensions of the profile if necessary and click Add to add the new profile to the list of
selectable profiles.

7.2.3. Import/Export profiles

Click Import... or Export... in the toolbar
THew, Edit | Delete | Impart... | Expart. . |

......................

to re-use profiles between models.
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8. Define new materials

Model section to bring up the Materials dialog:

Materials (X
id [Wame E Denzity Poizzon | Thermal Coefficient  [“ield strezs Mew
1 [Steel 210000 Nimmi2 i 7200 kg/m3 0,3 1,28e-005 mm'mmi~C : 235 N/mm2
|2 [Aluminium ;63000 N/mm2 2800 kg/m3 0,3 2 4e-005 mmémmy*C 110 M/mmZ Delete
Ok
Cancel

Steel and aluminium are available by default. Click New to specify new materials.

The materials will be available in a drop-down list when a profile is selected, see Apply a profile to
beams.
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9. Specify extra beam properties

Beam properties different from the default values may be specified in the Input property window:
Local rotation 0 °

Rigid at =tart: Mot defined _|
Rigid at end : Not defined _|
Hinges at start [
Hinges at end [
Mon Lingaritie : Mot defined _|

Click the appropriate button to specify Beam rotation, Rigid ends, Hinges, and Non-linearities.

9.1. Define the beam rotation

By default the beam is rotated such that the beam's local z-axis is as parallel to the global Z-axis as
possible. This corresponds to a beam rotation equal to zero. Enter a value for Local rotation to change
this. Click .. to toggle the display of the beams' local coordinate axes.

9.2. Define rigid ends

start/end dialog:

Rigid at start

Along bearn K

Distance  [1500.0 mm —

dx 1500,0 —
It
Ii

],

Specify the necessary parameters.

9.3. Define hinged ends

start/end dialog:

Hinges at start E|
Trar?f!atiun
- ﬁ rr Tz Delete
Rotation
rx Fy [z Cancel
Mote:

Hinged beams should be ghort in order to
obtain accurate displacements.

Specify the necessary parameters.
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9.4. Define non-linear beams

dialog:

Non Linearities §|

Cancel

v Tenzion
Gap |0.0mm

Mote:

A linear beam supports compression and
tension witout gaps. Check Tension to model
awire, Check Compression and add a gap to
model & support with & distance from the
model,

The effects of these parameters are illustrated in the tension-strain diagrams below:

Tension only
Compression only
Tension
gap
/
~
<“—>
Compr. gap

DET NORSKE VERITAS
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10. Define and apply loads

10.1. Apply point loads

Select the desired node(s) and specify node loads in the Input property window
[=] :Point load

Px 00 kN

Py 0,0 kN

Pz:00 kN

W= :0,0 kNm

My 0,0 kNm

Mz 0,0 kNm

Click "Il and & to toggle the display of node loads.

~d

10.2. Apply distributed loads

Select the desired beam(s) and specify distributed loads according to the alternatives below.
Click =1, ¥1, and 2l to toggle the display of distributed loads and i to toggle the display of temperature
loads.

10.2.1. Specify by direct input

Specify distributed loads or temperature loads in the Input property window

F :Distributed load

px1:0,0 kN/m
py1: 0,0 kM/m
pz1:0,0 kM/m
pac 0,0 kM/m
py2: 0,0 kN/m
pz2:0,0 kN/m
= Temperature load
Gy 0 *Cl/mm
Gz 0 *C/mm

Temperature: 0,0 °C

10.2.2. Using Load Wizards

Activate the load wizards from the Loads toolbar

|[,‘-{Lc'adn::ase # ﬂ@ Ejf-gfr’

10.2.2.1. Create loads over selection

Click B2 to specify the load intensity at each end of the selected beams in the local coordinate system:
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Create loads over interval El

Inberyal Digtributed load in local coordinate syztem
----- Start value: End value:

Cw Oy R
= Z pel: |00 kN/m px2: (00 kN/m
Start: 30000 mm pu: |00 kN/m puz: |00 KN/m

End: [4000,0 mm pel: |00 kN/m pe2: {D.0KN/m

Ok | Cancel ‘

10.2.2.2. Create inertia loads

Click 4 to specify accelerations to create loads due to inertia:

Create loads due to inertia forces E|
Linear acceleration in: Tilt angle about:
# - direction; W - ari ’DEI"*
Y - direction: ’W Y - ani lﬂﬂ"i
Z- direction: ’W Z - aris: ’Wi
Angular accelerations
Amplitude abaut Period Anglular acoel.
Heawis (00 |0 ==> 0,000 rad/s2
Y-aris [00° 0 ==> |0,000 rad/s2
Z-ads |00° |0 ==> 0,000 rad/s2

Centre of rotation:

s (0.0 mm N |D,D i 7 |IJ,D i

Mote:

-Walues refer to the global coordinate system
- b0 acceleration in any direction generataz a load in the same direction

- Hint: Enter Z-acceleration = - 16 to specify self-weight
- Anaular acceleration may be specified directly or by amplitude and period

0K | Cancel
10.2.2.3. Apply global loads

Click # to specify the load intensity at each end of the selected beams in the global coordinate system:
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Apply loads in global directions @|

Digtributed loads in global directions

&t start node &t end node
A 0.0 k) 2 |00 KN/
qr1: |D0KN/m qr2: |00kN/m
R |n,u kM 22 |n,n kN/m

Applyore @ Fulllenght © Projected length

The loads in global direction may be applied either;

- Or the full length of the beam. For most loads
except hpdrostatic pregsure,

- On the projected length of the beam, For
loads such as wind and snow.

Ok | Cancel |

10.3. Apply temperature loads

Enter temperature loads in the table

[=] :Distributed load
px1 0,0 kMSm
py1 0,0 kMSm
pz1:0,0 kM/m
px2:0,0 kNim
pv2 0,0 kMSm
pz2 0,0 kMim

= :Temperature load
Gy :0 *Cimm
Gz:0C/mm

Temperature: 0,0 °C

A Temperature different from 0 results in an axial load.

Gy and Gz are temperature gradients in the local coordinate system and values different from 0 results
in a bending load.
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11. Manage Loadcases

|[}’C_ Load case #1 ﬂ@ E ﬁ"n’ .ﬁ“

Click the Manage Load Cases button 5 in the Loads toolbar
to bring up the Loadcase manager:

Loadcase Manager
Analyse [Load Case Mame i Hew
d Cornbine.

[Elete:
ok
LCancel
- Cunrent Load Ca:
Marne:
[Lozd case #1 I Include in Analysis
Descriptian:
B
|

11.1. Specify a new loadcase

Click New and specify a name for the new load case and optionally a description.
Click Ok. This will be the current empty loadcase.

11.2. Combine loadcases

Click Combine... to bring up the Combine Loadcases dialog with a list of the available loadcases:

Combine Loadcases [ ]
Mame: IEomb\nad loadcase ak I
Cancel |
Load cass Factor
Load case #1 1.5
hode Loads 20

Specify a name for the loadcase.
Specify a multiplication factor for each loadcase to be part in the combination.
Click Ok.

The combined loadcase is created and a description is generated automatically:

Loadcase Manager
anslyse|Losd Case Name ] Hew
] Load case #1 -

Hode Loads Combine.
{0 Combintion | Delete:
LCancel
- Cunent Load Ca
MNarne:
IEnmhir\almn ¥ Include in Analysis
Descriptian
Combination : Load case #1 (1.5), Node Loads (2] ;I
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Note: A combined loadcase does not keep a link to the underlying loadcases. This means that a change
to an underlying loadcase does not affect the combined loadcase.

11.3. Exclude a loadcase from the analysis

The "basic" loadcases, on which the combined loadcases are based, may be excluded from the analysis
by un-ticking the Include in Analysis flag.

11.4. Activate a loadcase

Click the arrow button in the Loads toolbar to select from the defined loadcases.
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12. Analyse the model

. . | I
Select Analysis in the Menu bar, or click the Analyse model button "* " in the Response toolbar, or
press FO.

Observe the messages in the Output window.
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13. Examine the results

13.1. Display results in the Model Window

Click the various buttons in the Response toolbar to toggle the display of the various responses.

{esponze B
v |.{7’ ‘ I ¥ |<x> et dzp |m|5@ | Mo stress 'l

13.1.1. Adjust the display scaling of responses

The largest amplitude of the displayed responses may be scaled either by Loadcase or relative to all
loadcases. Specify desired scaling in the Menu bar View Scale per Loadcase or |Scale Globally.

To adjust the plotted amplitudes click the buttons: i
13.2. View the results in tabulated form

The Output window holds grids for Beam responses, Stresses, Node responses, and an area for
Response plot.

x| Beam Ho. | Sig-tix [N/mm|Tau-Gy [Nimn| Tau-Qz [Nimn{ Tau-tix [Nimn] Sig-My [Nimm| Sig-Mz [Nimm|Min Sig-Ny [N{Max Sig-Ny [Hin Sig-Nz [N Max Sig-Nz [Nimm2]
al 1 0 0 82 0 17 0 ETT: 17 0 N
3 2 4 0 50 0 126 0 27 125 A 4
3 2 0 4 0 14 0 A2 15 2 2
4 2 0 4 0 14 0 2 15 2 2
5 g 4 0 50 0 126 0 27 125 A 4
6 0 0 82 0 17 0 M7 17 0 8

| [\CL.[:L.t }\EEST; }\I\::e; {:\F':filsa }\Bss*r losds I}\'I\::E losds I}\'Bas"r TEELONSEE }\Et'sssss AI\CCE TEELONEES },‘RE;::F;E plot {:\r\:tss /,r

13.2.1. Sort the results in the grid

Click the right mouse button in the column heading of a response to bring up the pop-up menu:

Azcending
® [escending

® Signed
Abzolute

Beport

Specify sorting preferences.

Double-click on another column heading to sort on that column according to the same criteria.

13.2.2. Display the response for selected beams only

il

in the toolbar. Properties

Select the desired beam(s) and click the Apply to selection only button -
and results are now available only for the selected beams.
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13.3. View results in the Response Property Window

To view more detailed results for a single beam or node, select a node or a beam and click the Response
tab in the Input property window.

x|

Qy atend 0,0 kN
(z at start:-944 4 kN
Qzatend :-117 6 kN
= :Moments
Torzional moment :-0,0 kNm

My at start:-4231,5 kNm

My at end

Max Ky

Wax My at pos.
Mz at start

Mz at end

Max Mz

Max Mz at pos.

[Max = dizp.
Af position
Max v dizp.
At position
Max z dizp.
At position

[ i Stresses

[Max Sig-hx
Wax Tau-Cy
Wax Tau-tiz
Max Tau-Mx

Win Sig-My
At position
Max Sig-My
At position
Min Sig-Mz
At position
Max Sig-Mz
At position
Min Sig-My

At position

Max Sig-hy

At position

Hin Sig-Mz

Af position

Max Sig-hz

At position

34 2 kNm
-4231,5 klm
0,0 mm

0,0 kNm
-0,0 kMm
-0,0 kNm
10500,0 mm

[ :Dizsplacements (local coord)

-0,0 mm
10000,0 mm
0,0 mm
10000,0 mm
-4.& mm
3825,0 mm

-1 Wimm2

0 Nimmz2
-20 MNimm2
0 Nimmz2
-128 Nimm2
S00,0 mm
126 N/mm2
00,0 mm

0 Nimmz2
10000,0 mm
0 Nimmz2
10000,0 mm
-127 Mimm2
S00,0 mm
125 N/mm2
00,0 mm
-1 Wimm2
10000,0 mm
-1 Wimm2
10000,0 mm

)

MModel ::'I,HEE-S:FEE I,n'r

Note: the displacements for a beam are presented in the beam's local coordinate system, whereas in the
Output window it is in the global coordinate system.
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13.4. View detailed response plots

Click the Response plot tab in the Qutput window.
Select the desired beam(s).

Select the desired response from the drop-down list.

Fesponse: o Beam arder: - 6. 1
Moment about Y - Moment about YkNm]
I &| 40000
Ruler positions 30000
20000
10000
Length[mm]
03 20000 40000 20000 80000 133;]3.3 120000 14000.0 18000.0 180000 00900
-1000,0
-2000,0
-2000.0
-4000,0
-2000.0
| P\:L[CL[ }\Bssﬁ's )‘I\cass )‘F':filss }\EES‘T loads }\r\cas loads }\EES‘T responses }\Et'essss }\r\cas responses }\qsscc"ss plat Ah:tss ‘f

13.4.1. Flip direction of beams

Each beam is plotted from its start node to its end node. This means that plots of connected beams may
appear confusing. To correct this, the direction of one or more beam(s) can be changed. Select the

desired beam(s) and click the Flip Beam button i on the Geometry tool bar and run the analysis
again. Below figure shows the plot before and after flipping the direction of beam no 1.

Beam order: - 6, 1 Beam order. - 6. 1
Mament sbout YN Mament sbout Y[k

2000.0 20000
2000.0 20000
2000.0 20000

1000,0 10000
0.dgthfmen Length{mm)

00 20000 40000 £000,0 8000,0 100§0. 120000 140000 180000 180000 :aa‘aa‘a 08 2000,0 4000,0 £0000 8000,0 100000 120000 140000 180000 . 180000 oobes
-1000.9 10000
-2000.9 20000
-2000.0 20000

0000 0000

50000 50008

Note: The order of the plotted beams may be important for the appearance of the plot. Hence, avoid
selecting beams by the "rubber-band" as this creates an arbitrary order of beams. Instead select the
beams in desired order with the Shift+Click method, see Select nodes and beams in the Model
window with the cursor.
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14. Create reports

Report may be generated from the tabs in the Output window.

14.1. Create reports from the tables

Right-click in the table and select Report in the menu.

Azcending
® Dezcending

® Signed
A bzolute

Beport

MS Word is started and a report is generated with bases in the table.

To generate a report for selected items only, click the Apply to selection only button £,
Delete or save the report before generating a new report.
14.2. Create reports from the Response plot

Reports with detailed results for the beam(s) may be generated at desired positions.

Right-click and select Report from the menu.

SE Beam order: - 6, 1
i Sig-My[N/mm2]
Sighly hd 500,0 2000,0 40,0 60000 740 10 10000, SE00.0
™ Alloadcases 120,0
Ruler positions 100.0
500,0 mm 20,0
2000,0 mm
a
3400,0 mm .0
§000,0 mm 40,0
10000,0 mm " o %0
18500,0 mm =l . Cony graph ,' Length[mm]
83600 0.0 ! Clear positions L e . .
8300,0 mm X 2 P a =
51000 mm 20q00 0000 gogo.0 Insert positions at nodes 14000.0 1‘3?9-"1 18000.0 4000.0
e 20.0 Insert positions at beam ends
-40,0 Insert positions at maxima -
300
-100.,0 [ S N

-1200

| [\Cu:u ?\Eiss'rs }\hcaas }\F':filss }\Bas'r lzads ;\I\::E loads }\Bas’r TESpONses ?\ Stresses ;\I\::a rEsponses ;\?;s:c"ss glot /\r‘ Mates .'f
Note: The Report option is not available if the Ruler positions table is empty.
14.2.1. Set Ruler positions by clicking

Click in the plot to set a Ruler position as desired. The positions will be sorted automatically before the
report is generated.

To clear the Ruler positions: right-click and select Clear positions.

14.2.2. Set Ruler positions automatically

Right-click in the plot and select the desired Insert position at ...
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Copy graph
Clear positions

Insert positions at nodes

Insert positions at beam ends
Insert positions at maxima

Report
14.3. Include plots in the report

14.3.1. Include plots of the model
Generate a desired report. Bring 3D Beam to the front (Alt+Tab)
Right-click in the Model Window and select Copy model plot | To Clipboard

Show only structure in Working Plane
Define Working Plane. ..

v 5Snap to grid Ctrl+3

Apply to selection onl
Y s Y To Clipboard  Ctrl+C
Copy model plot 3 I To Metafile, ..

Return to the report (Alt+Tab) and paste the plot to desired location.
Any number of plots may be added to the report.

14.3.2. Include the Response plot

Generate a desired report. Bring 3D Beam to the front (Alt+Tab)
Right-click and select Copy graph from the menu.

Return to the report (Alt+Tab) and paste to desired location.

Repeat for as many plots as desired.
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15. Specify display units and formats

The display units and formats may be set according to personal preferences. Select Tools|Options|Units

from the Menu bar to bring up the Units dialog:

Options ['5_<|

Displa*,r] Grid ] Cuh:uurs] Response Cuh:uurs] Directories  Units l

Phenomenon Unit Format | Places |#

Angular acceleration radizz2 Fixed 3

Ared cmz Fixed i

Denzity kg/m2 Fixed 0

Digtributed load kMim Fixed 1

Element crientation : Fixed 0

Force kN Fixed 1

Length i Fixed 1

Linsar acceleration mizs Fixed 1

Mazz kg Fixed 0

Mement of inertia cmd Fixed 1

Moment kNm Fixed 1

Profile Scantlings i Fixed 1 =

Rotation : Fixed 1

Section medulus cma Fixed 1

Spring rotation stiffnezs Hmm'rad General 2

Spring tranzlation atiffnezs Mirrirn General Z v

oK Cancel Help
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16. Use input fields

16.1. Use units in input

When entering a value in an input field, the user specified unit is assumed. If a different unit is entered,
an on-the-fly conversion will take place to the desired display unit.

E.g. entering 1 in a field with mm as display unit, will result in 1,0 mm being displayed, assuming 1
decimal is specified. However, entering 1 ft in the field will result in 304,8 mm being displayed.

16.2. Use incremental input

Input fields accept incremental input in the format += value[unit] and -= value[unit].
Example: A field is displaying 1,0 mm.

Entering +=1ft will result in 305,8 mm being displayed.

Entering -=1m will result in -694,2 mm being displayed.

DET NORSKE VERITAS
Page 30 of 35



NAUTICUS 3D BEAM
How To...

17. Use shortcut keys

Pressing these keys Performs this action

Ctrl + A:
Ctrl + C:
Ctrl + D:
Ctrl + F:
Ctrl + G:
Ctrl + N:
Ctrl + O:
Ctrl + P:
Ctrl + S:
Ctrl + T:
Ctrl + V:
Ctrl + W:
Ctrl +Y:
Ctrl + Z:
Ctrl + F6:
Ctrl + F4:
Ctrl + Shift + F:
F9:

F10:
Alt+ A:
Alt + E:
Alt+ F:
Alt+ G:
Alt+ H:
Alt+T:
Alt+V:
Alt+W:

Select All; Nodes and beams

Copy; Selected beams, input values

Delete; Selected beams

Zoom Active Window to Fit; Maximise model within active window
Snap to Grid (on/off); Turn on and off the snap to grid feature
New; Create a new, blank project. Existing projects are terminated
Open; Open a model file

Print; Plot active window

Save; Save project to file

Copy and Transform; Copy, mirror and/or transform selected beams
Paste; L.e. copied values

Beam Wizard; Create beams by input of node coordinates

Redo; Redo last action

Undo; Undo last redo

Next Window; Activate next window if more windows

Close Window; Close active window

Zoom All Windows to Fit; Maximise model in all windows
Analyse; Run analysis

Activate menu bar

Activate Analyse menu

Activate Edit menu

Activate File menu

Activate Geometry menu

Activate Help menu

Activate Tools menu

Activate View menu

Activate Window menu
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18. Use MS Excel with 3D Beam

18.1. Post-process tables in MS Excel

Select desired cells in a table. Press Ctrl+C. Paste into MS Excel.

To include the column headings, select the whole table by clicking at the upper left corner of the table,
1.e. above the row numbers.

18.2. Generate geometries from MS Excel

The file NodeCoordinates.xIs which is shipped together with 3D Beam contains spreadsheets with
examples of geometries generated by formulae. The generated coordinates may be selected and copied
(Ctrl+C) and pasted into the appropriate tab of the Beam Wizard in 3D Beam, see Create a model by
specifying node coordinates with the Beam Wizard
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19. Use 3D Beam in a Nauticus Job

Start Nauticus Project Manager

Open a new or existing "Extended" job, i.e. RuleCheckExt... or HSLCExtended... Job.
Locate the 3D Beam tool in the folder:

- General Tools for a RuleCheck Job

- Structural Response for a HSLC Job

Right-click on the 3D Beam node and select:

- New to create a new model

- Import to create a model from an external 3D Beam file (.clb)

- Import 5040 to create a model from a FILE CREATED BY nv5040 (I15040%*)
=] General Tools

E| Mo
I Irnpart
- ﬁj rnport 040

To rename a 3D Beam model in a Job, click on the text, e.g. "3D-Beam0" to select and modify the text.

To open a model in 3D Beam, select a 3D-Beam node in the Job
Click the button El to open 3D Beam
7 3D-BeamO

=

Please note the following differences to the stand-alone version:

- The model is embedded in, and saved with, the Job.

- Use the menu: File | Save Copy As... to export a copy of the model to a .clb file for use elsewhere.
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20. Use a mouse with a wheel

3D Beam is compliant with MS IntelliMouse actions.

= Wheal and Wheel Bution

Fight Buttan

Ledl Button

The following features are provided:

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 grid window:

This operation Performs this action
Shift + Wheel: Scroll up/down

Ctrl + Wheel: Zoom (In/Out)

In the result grid window:

This operation Performs this action
Turn Wheel: Scroll up/down

Ctrl + Wheel: Zoom (In/Out)
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