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1 INTRODUCTION

This tutorial is a tool to start the understandidhow CSE works. This tutorial (part 3 of
tutorial 3) is aimed at teaching base commandsivelto renode construction. The start point is the
end of tutorial 003b (part 2 of tutorial 3).

By following this tutorial you will be able to:

Build up a complex renode adding plates, angleks laod welds

Apply cuts, bevels, shorten and lengthen members

Understand computing options of bolt layouts andhembers and components
Understand how to use the left side panes

Understand how to add new variables

Understand how to add user-defined checks

Export a DXF to be processed by other CAD programs

Running the checks and discussing results willdreedn another tutorial.
This tutorial is some like 26 pages long becausdawve explained step by step anything
with images, however it takes very few minutesdiwally do these things.

This is the third part of a set of 4 parts. Irstbart we will join the diagonals.

N.B. this tutorial refers to CSE version reportedtbe first page of this document. If you are using
a newer version, keep in mind that some dialogoonmands may be different, although the logic of
the program has remained the same. If you find sifferences, see the up-to-date PDF guide or

the context sensitive help for information.
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2 HOW TO BUILD A MULTIPLE MEMBERS RENODE

2 CSE - [TUTORIAL3.CSE]

Ccq File Modify Display Draw Engure Fem Iodes Renode Checks Window  ? BEE

D|=@|@|8&8] -] 2i):H] 1] 1]~ |8 55| 20| e o6l a|n] ~(of@ =] [ =] [x|3(@|s] +[+]17] £]=[v] ¥

e s BTl il -

|z [B01 = 1 o] | O ]|

I
53

To get info, press FL mn | M s | eC

14 start Google <~ & B 7 WMo, [Zresen. [© v [ Sy, [ Do, [ ¢ mmagne..  Bcse-rro. M@ PBYHBS 2 U = 1814

Initial windows content: renode view at the endwibrial 003b.
2.1 STEP 5: JOINING THE DIAGONAL ELEMENTS

2.1.1 Add a plate joined to +X beam

First of all we will add a plate to the +X beam. do that we first have to understand which sizes

will have this plate. So execute tBesplay-Scene pointscommandii‘ button in the main bar)

and choose to see the scene points adding poig&ram distanceelta S, like this:

Scene points display mode and creation rules rz|
Scene points display Scene points creation
¥ Display points W sides mid-points

'2— Paints dat size {mm) [ sides points at thirds

[ side points at Fourths

¥ Face centers

i Delka 5 =0
] Caneel
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Then choose a +Y view and using tBequire-Geometry command \? button in the right bar)

have a look at the scene understanding the sizes:

To exit from Enquire-Geometry click right. Re-execute thBisplay-Scene pointscommand to
avoid the points display and to reduce the scemgpoumber (reset O in th2elta Sedit box).

So a 250x200 mm plate will be ok. Now change vi@hoose an isometric view and execute the

command Renode-Components-Add through(ﬂ button in the left bar), and then choose

Rectangular plate You are now here

[

250 = Height (D)
200 =+ Length(D%)
9 | Thickness [02)

P15 Name
523 Material Change...

Fem modeling

' Create FEM model

10 Borders and welds element size

’35— Generic elements size (if O then free size]
’23— Triangle minimum angle in dearees [default 23°
’01—

MNode distance talerance [if dist < tal then the nodes are merged]

I Itis a stiffener

™ Search and mesh stiffeners when preparing fem maode!

Cancel
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Choose 250, 200 and 9 mm for the plate sizes @slitgonal web thickness is 9mm), as shown.
Place a tick in theCreate FEM model' check box, so that, when required, the fem maodehis
plate we are in for adding will be created. You tar change this option, if you wish. Pre3s.

You are here:

Click once the right arrow in the Ry row, and otige left arrow in the Rz row,; then choose your

insertion point, like this:

This point is at the mid of the thickness: be sweto click extremities. You can also enlarge the
window to better see what you are doing. Pr@&s. Now choose this poin in the scene (help

yourself with the mouse wheel):
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Now you see the plate positioned in this way:

We now have to understand how much it must beeshift -X direction. To do that choose a +Y
view, make more points visibl®{splay-Scene pointsas previously done) and use tBequire-

Geometry command.
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Apparently a -620 Dx will put the plate in a coitrposition. As the plate is the only object seldcte

and we are going to move it, we must not changecteh. Execute thRenode-Shiftcommand

( button in the left bar), and choose the yellow fidwic" mode:

Enter -620 as dx.

Press OK. You now see the plate here:
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Maybe a slight move more in the -DX direction cobédp.
Using the Enquire-Geometry command we can sedlibeg is a 30mm gap with the column (and
the stiffeners), so we can move 20 mm more in -Déation. Remove the scene points display.

Remove the +20 in thBelta Sfield (Display-Scene pointsommand). You see:

Now choose a Isometric view and then change the sleghtly down using the  button in the

main bar. See connection from below, like this:
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Execute theRenode-Components-Add weld layoutommand ( button in the left bar), and

choose the face of the plate in contact with thentne

Use theApply to all sidesbutton in the weld layout addition dialog to appdyfillet welds, 10mm
thick, like this:
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The plate is connected to the beam.

Please note that this connection cannot work propér for high diagonal force values, as the
force transferred by the diagonal will flow into bdts connecting the X beam to the column. So
these bolts will have to work twice, once for thedam and once for the diagonals: we shall see
this when executing checks, a£SE correctly will keep into account this featuref ahe
connection we are preparingThis example, which has been set up for demo puvpes, will
show that CSE is capable of detecting this weaknessthe connection design and to compute

components accordingly.

2.1.2 Add a ][ trunk to bridge the gap between the plateand the diagonal

To add a ][ trunk bridging the gap between theeptatd the diagonal, we need a special CS, that of

the diagonalUnselect all(so all faces will be available in next commariyecute the command

Current orientation by pressing the button in the main bar. Now click a face of thagtinal we

are joining
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and click right to exit from the command. The agkewn in the top left corner of the window have

changed:

These are the axes of the selected object. Theseveik be used now to position the trunk in the

scene, so the diagonal direction will be available.

Choose theRenode-Components-Add throughcommand ( in the left bar), and then choose
"Cross-section trunk”. You get here:
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Choose Choosé button and you get here:

Click “Si” (Yes) to choose a shape from CSE arcl{ivew shapes can be added by clicking “No”).

The following dialog appears:
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Place a tick in the "Usm channel" check box andsgrérchive”. We are looking among the ]
cross-sections in the archive (more than 13,00peshavailable: the archive can be upgraded using
our program Shape And Material Brisk Archive).

Browse through the sections and choose UPN120

Press theApply button, you are back here, but now the name ofctbss section to use has

changed. Input 300 for the Length edit box. PfeKs
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You are here.

Notice that as we have changed the current orientathe trunk is not anymore aligned with global
axes, but with the local axes of the diagonal. Gtmponent we are going to add is already in the

proper orientation. Select this point as inserpomt (ns Point):

PresfOK and then click in this point in the scene:
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You will now see what follows:

Now to understand the correct shift choose a +W\@ed execute the Enquire-Geometry command
like this:
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We go from mid trunk to diagonal end. In the windew read the DX and DZ to apply. They are:
DX=-247.48

DZ=+247.48

Let's increase a bit, to 255. So execute Remode-Shift command, yellownumeric mode and

enter the shift vector componeinsthe current orientation CS (DZ=255 x 1.41=360)
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You will see what follows:
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Please note that we could also have used global(@xel so enter DX=-255; DZ=+255) but to do

so we would have previously changed the curreeintation back to global axes, by executing once

more the current orientation command (pressing thebutton in the main bar) and double clicking
to say "back to global axes" to the program. Howesace we are working at this diagonal we

keep this current orientation as it is comfortable.

The object in place looks a bit too short. ExecbeRenode-Components-Modifycommand (

button in the left bar) and set the length from 89850. You now see

Now execute once more tRenode-Shiftcommandnpumeric yellow mode, and add a DZ -50 (in

the current axes CS) to see now:
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Now to have a double UPN execute tRenode-Components-Copycommand with the

Member+angle mode, and choose a face of the diagonal, like this

A new UPN trunk has been added in the correctiposiLook at an ISO view. You see this:
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We are ready to add bolts. Unselect all.

2.1.3 Add bolts to connect the trunk to the plate

Choose an isometric view slightly rotated to thesay more or less (use the button in the main
bar):
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Now execute the command Renode-Components-Addaamtit ( button in the left bar), and

click over the UPN outer face, like this:

You see what follows:
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Set the bolt M16 8.8. Choose two rows and entex lila this:

Moving theFacearrow keys notice that the distances from all faceders are OK. Press OK. You

see now what follows:

Unselect the bolt layout just added
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Now re-execute the command with the same face fasehdut input data like this (-115 instead of
+115):
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2.1.4 Copy the plate and the bolts to the -X beam and dgonal

Select the two trunks, and the two bolt layouts,late and its weld. Like this:

Execute the Renode-Components-Copy with the Menamgie option, choose a column face,

leave 180 degrees. You get here:
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That's it.

We are now ready to run the checks. This will beedim the 4th part of this tutorial.

To reset current orientation execute the commanade@uorientation ( button in the main bar)
double click left to reset the current orientationthe global axes, and click right to exit froneth

command. The two triad of axes at the top of thedew should give the same orientation.
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