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1 INTRODUCTION

This tutorial is a tool to start the understandaidgnow CSE works. This tutorial is aimed at
teaching base commands relative to renode consmudthe start point is the end of tutorial 003a
(part 1 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 67 pages long becausédawve explained step by step anything
with images, however it takes very few minutesdiwally do these things.

This is the second part of a set of 4 parts. iyghart we will join the Y beams to the

column.

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

R CSE - [TUTORIALS.CSE]
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Initial windows content: renode view at the endwibrial 003a.

2.1 STEP 4: JOINING THE Y BEAMS TO THE COLUMN

2.1.1 Shorten the members

Select the +Y beam. It gets blue. Then applyRbaode-Members-Trim-extendcommand. Input

-20 to shorten the member by 20mm. Then un sdlectY beam and select the -Y beam, repeating

the same operation. You get here.
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2.1.2 Add end plate

Now select +Y beam only and execute the commRadode-Components-Add through( |i-t'|

button in the left bar). Choo$tectangular Plate

You are now in this dialog, choose the parameteshawn:
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PresOK you are here:

Press once the right arrowRx, and then predss. Point and choose like this the insertion point:
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Now press OK and choose the +Y beam end-face cdikiethis:

If you have problems in understanding which paantlick in the scene, you can:

1) Choose a simpler view to get the centre (maylogvar viewpoint may help);

2) Execute th®isplay-Scene pointcommand and remove the tick from mid side poisl/or to
actually see all significant scene points.

3) Zoom In using the mouse wheel.
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4) Eventually extract only the +Y beam and thencexe the addition command, so that only its
points are in the sub-scene.

For instance this is how it would appear the saeitie this choices for the scene points

and a lower viewpoint:

Notice that black points are segment extremitigsg|eablue points are face centres. The face centre
is now pointed by the row and is clearly visibleitialso the mid segment points we would get the

following:
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And here you notice that mid side points are gr&nwe must look for a blue point with two green
points like a sandwich, as pointed by the arrow.

Once you've correctly clicked the face centre, pilete is added, like this (no scene points are
shown):
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2.1.3 Join the beam to the end plate

Now we will add a fillet weld layout to the beam,arder to join the plate to the beam.
Before executing the command we have open theplfie Selected Componentdree to see

HEB200 sizes for the selected member.

Execute thd&Renode-Components-Add weld layoutommand ( button in the left bar). You can

now select a face to be welded. Choose the endfate +Y beam, like this:

Click left. You get into the weld layout additioratbg:

Do NOT tick “penetration welding layout” in ordey tise fillet welds.

To initialise, choose a 10mm thickness for theefiind press th&pply to all sidesbutton, leaving
the 50 and 5 mm defaults: they decide which sidegao short to receive a fillet weld, and if the
side must be entirely covered or not; here we I&mwm blank at extremities.

You now get here:
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Now we will decrease to 6mm the thickness of thé Wilkets. To do that, use the arrow keys of the
Weld control, until one of the web fillets gets gne(selected). Notice that each fillet shows the
thickness and the - smaller - throat thickness.eCthe fillet is selected change its thickness to 6.

Like this:
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Now select the other fillet and do the same, likis:t

Notice that the moment of inertia of the weld lay@du, Jv, Jp, where u and v are the principal

axes) are printed in the read only edit boxesabthttom left of the dialog. Notice that the pragra
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understood the angle between the faces in coraacig between active fac@sAlso notice that
the program, for each selected fillet weld, pritsThroat value. Also notice that you can remove
or add single welds, by selecting a side with$i#e arrow keys, and then using tAed weld (to
the current side) anBemove! (the selected fillet) buttons. So you can desctiteeweld layout as
you want. There are no limitations. The program agcept any set of welds (evetnange i.e. not
symmetric or completely special, for instance sagett welds). They all will belong to a weld
layout. Here we leave the most common choice.

Press OK and you will see the weld added, joinirgglieam and the plate:

2.1.4 Join the end plate to the column

Now unselect all ( ), and select the plate added, the weld and théeafn. This will help us to
decide bolt position as a sub-scene will be creasat also the selected components. Then execute
theRenode-Components-Add bolt layoutommand ( button in the left bar). Choose the outer

face like this:
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Click left. You will get this message:

don't worry: the bolt layout has been initializetihaa one bolt bolt-layout which is ill positioneid.
you are still working in the same session of thevimus tutorial part, you will see a different bolt
layout initialisation, basically with the same dafdhe already defined B1, B2, B3 and B4. You get

here:

Press the Change button and choose M20-8.8 betldB®O-HEX bolts, like this:
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Press OK, you are back in the bolt layout additd@iog. Place a tick in thBo not print messages

check box to avoid possible messages breaking gownactions.
Select 5 rows and 2 columns. Specify 55 mm as Ristamte and 120mm as column distances.

You are here:

Castalia s.r.l. - all rights reserved. 5



The web bolts are ok but the first and last columilh have to be shifted. Let's switch to a free

Arrangement, by clickingree. The dialog changes like this:

Now the red circle bolt hole is the current bolte$ the Sel/Unsel button, it gets yellow, likesthi
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Now use the Bolt arrow keys to get red the right lmothe same row, and then press Sel/Unsel, you
get here:
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Now using the Left arrow in the Y control, shifiet two selected nodes downward, until the

original 70mm distance from the lower border of pfete gets equal to 40mm. Like this:
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Now press the Sel/Unsel button and unselect the biglt in the last row. Go back to the left baoit i
the same row and unselect it. Then select the tits bf the topmost row, like this:
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Now using the right arrow Y shift the two selecteadts upward, until 70mm gets 40, like this:

We have a doubt about hexagon interference withwitlels. Press thElexagonsbutton and you

see what follows:

The hexagons do not touch the fillets. It's ok.sTimage was pasted after having pressecCtmy
button in the dialog. You can do as well for yoocsl
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So it's now clear that you catudy (because you see all interferences) any possiite b
disposition. Now we must decide what kind of badut this will be. As the beam is bent we just
cannot use shear only bolts: it would be meanisgl€¢early the bolts will react with a traction /
compression to the bending. Now, we must only dedidhese bolts will work using a bearing
surface or not. If yes, the plate will find a bearin the column flange. We can assume this is true
but we will have to stiffen the column. So:

remove the tick from Shear only bolts;

place a tick in the "Use bearing surface" check box

press the "bearing data" button.

You get here:

Here we must decide how the bearing surface wéltteClearly this is complex. however, if the
stiffeners are placed in correct position we casuage that the plate finds a sufficiently stiff
bearing. So we will leave an elastic, no-tensionstitutive law. The m value is the reduction in the
elasticity modulus (from that of the pulled bolt8ye can assume a high value, meaning that the
bearing will not be very stiff. Place a 100 for nE (bearing = 1/100 E bolts,
206,000N/mry100=2060N/mrf). Now we must decide a limit stress for the bagariWhich is the
weakest part in this chain? Clearly it is the catuitange, which can bend as plate loaded normally
to its plane. We can establish a limit value herethe stressi.e. a limit value for the normal
pressure to be applied over the flangewe compute this number we can be sure thathef
bearing object is checked, this means that the abpmessure has not become higher than a limit
value, and so the bending in the flange was nogelaus.
Assuming a cantilever simplified scheme, for thiuom flange, we get for a 1mm width:

M= pBL%2
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W= Bt/6
M/W < 235 N/mn.

and so

p <235 ¥/(3L%)
where:
t is the flange thickness = 15mm
L is the span = 0,5xB - R - 0,5t 100-18-4.5 = 77.5mm

(R fillet radius for HEB200,,tweb thickness)
o)
p < 235 15/(3 77.5)=2.93 N/mnf

This is a simplified computation, but gives ordémwagnitude. Input 3 (N/mfas limit stress for
the bearing objectSigma max.
Now we still have to define the surface where Ibiearing will react, and which object is the

bearing. To do that press tirebearing button. You get here:

First of all using thé=acearrow keys select (gets green) one face of thenwol and then press the
= current face ownerbutton, in theDbject to be checked as bearingox.
Then go back and select the plate face, and nthtatehe column face previously chosen is yellow,

meaning that the bearing object has been chosen.
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Now press the "bearing surface = current face"doytand you see that the bearing surface gets

gray:

So we have defined all. Press OK, go back to thm imalt layout addition dialog, and press OK

there. You may get this message:
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Here this message is just a warning: no point efltbaring surface is really out of the surfaces in
contact. Next message warns us that there arespointhe bearing surface outside the faces in
contact (in fact some of the faces in contact, éhofsthe column, have points outside the bearing

surface, and vice versa, in this case this is qobhlem).

press yes (si) and go forward.

You see now the bolts applied:

Notice that since these are not "shear only" lagiblits (the bolts carry axial force), a dot is draw

at the hexagon center.
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2.1.5 Copy the +Y plate, weld and bolt layout to the -Y bam

Now we would like to copy all added components (tlete, the weld and the bolt layout) to the

other (-Y) beam. Select the objects you wish toycop

Execute theRenode-Components-Copycommand ( button in the left bar). Press the second

button from the right.

Now select a face of the column:
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left click

leave 180 degrees and pré3K. You hear the "clack" meaning the copy waas doit@owt
overlaps.

Now you see that the -Y beam is joined to the colum
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2.1.6 Adding the stiffeners

Now we must add the stiffeners to the columnMmichan excessive bending of the column
flanges. This will also show once more how CSE lmamised as a tool to study connection, that is a
tool to understand how things must be done.

The first thing is to understand how much roonrehie to place these stiffeners. We will
first add a stiffener and place its welds. Thendtigener and the welds will be shifted and copied
to be put in place correctly.

We will initially work in the +Y part of the columand then copy using rotation around the

column axis, as already done.
Set a +X view Draw-Std Views-  in the main bar -, and choose +X), then zoom ingus

the mouse wheel. Then execute the command Enqeioer@try ( in the right bar) and look for

the free space to put a first stiffener, like this

The "1" is over the first point you have clickecheTmouse is over the second point. You see that
there is about 23mm free. So a stiffener 10mm thittk a weld 6mm thick at the top and a weld 6
mm thick at the bottom is 10+6+6=22mm: it can bacptl. Click right to exit fronEnquire-

Geometry command. Now choose an Isometric view (once morg, unselect all () and then
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select the column. we are going to add a stiffearet by selecting the column its sizes will be

correctly initialised. You see now what follows:

Execute the commarfdenode-Components-Add through(  in the left bar):

Choose tectangular plate with bevels. You are now here:
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Leave all sizes as they are already correct (dutagocolumn selection you've done before the

command). The 10mm thickness default is ok folRuesOK. You are here:

Click twice the right arrow in the Rz row, press ths Point button and choose the following point:
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Now press OK. Zoom over the top of the column ushegymuse wheel. Click the correct point at

mid of column web, like this:

You will immediately see what follows:
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Now we are going to shift the stiffener a bit dovema to have the room to add welds. Those all

will be later shifted in position. Unselect the woin so that the stiffener is the only component

selected. Execute the commaRdnode-Shift(the  button in the left bar). The following dialog

appears:

Choose the last yellow button (Numeric). You gethe

Input -100 in the DZ cell. Pre§3K. You now see this:
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Now we will add welds. Execute the commdRehode-Components-Add weld layouf  button

in the left bar). Then choose a first contact fidaethis, clicking left:

You are now here:
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Input 6 in the fillet weld thickness field; preapply to all sidesbutton. You will see this:

Pres€OK. You see this:
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Unselect all () button.

Now re-execute the weld layout addition command [eft bar) and choose the next face, like this:

Repeat the same operations in the weld layoutiaddiialog:6mm as weld thicknesspply to all

sides OK. You will be here:
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Unselect all and repeat the command for the tinné,tin the same way choosing this face:

We have added 3 weld layouts and the stiffeneomspietely welded to the column. Now choose a

+X view and zoon near the stiffener. You will shest
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Select the stiffener and the three welds (youtkabver the stiffener and two welds), like this:

We are now ready to shift these components in pldogvever we have to understand the amount
of the shift.

Execute theEnquire-Geometry command (  button in the right bar), and click first over the
lower left point of the object selected, like this
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Now while still in the command execute the commBmdw-Enclose(  button in the main bar),
and then zoon near the mid column point, like ttyisu are still in theEnquire-Geometry

command).
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Notice that the distance to shift down is -784 nongét a contact. if we shift down -783.5 we will

not be in contact. Click right to exit from the coxandEnquire-Geometry. Execute the command

Renode-Shift( button in the left bar), you see this:

Choose the yellow Numeric. Enter DZ=-783.5. You rsee this:

Now we will copy these components down. Using thegire-Geometry command you will

understand that we have to copy downward of -223nkixecute the commandRenode-

Components-Copy( button in the left bar) choose the Numeric inpoide as before (but now

is a copy). Enter DZ=-223. You see this:
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Now we will copy once more down, to have two stifes near the beam flanges. Using the
Enquire-Geometry command we understand that a gopy vector would be DZ=-79.5mm. Then
re-execute the copy command (we are always copyiegselected, blue components) and enter

DZ=-79.5 in the numeric mode. You get this:
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Now unselect all and select the upper stiffeneh g welds, like this:

Re-execute the copy command and enter +79.5mm a¥@¥~are now here:
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Now select all the stiffeners and their welds, ks (do not forget any):
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We will now copy them to the other side of the coiu Choose th&®enode-Components-Copy

command once more, but now select in this dialog:

the "member+angle” button. Then select a face @fctslumn (if you have problems in selecting a
face of the column zoom out and choose the fatieeatery top of the column: you can also change

view and zoom out) and leave 180 in this dialog:

You have copied all components to the other sidebd& sure, choose-X (minus, not plus) Std

view (Draw-Std views), and you will see the following:

Also from a +Z view you will see what follows:
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In an Isometric view you will see:

Please keep in mind that you could have placedaasystiffeners you wish, where you wish: this is
just a demo. Maybe that 2 stiffeners per side atstef 4 could be enough. If you want you can

easily delete some of the components, just sdieach tand deleteRenode-Components-Dele)e
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We are studying how to do the connection. So wectemge and modify, as well. For instance, if
we want to have more room for the stiffener we dalisplace the top and bottom row of the bolts,
and so get more room. We did not do that because displace the bolts the lever acting over that
plate in bending (a cantilever from the bolts te welds joining the beam flanges to the plate) will
increase. As an exercise we can decide to dispiase bolts.

Unselect all and select just one bolt layout, thahe +Y side.

Then execute the commariRenode-Components-Modify ( button in the left bar). This
command is active when just one component is slect

You once more get into the bolt layout main dialoge this:
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Notice that the two bolts of the top row are algeadlected. Using the right arrow in the Y control,

decrease the 40mm distance from the top of the pda35. Like this:
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Now unselect the two bolts as already explairgesl/UnselandBolt arrows). Select the bolts of the

bottom row, like this:
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Using the left arrow change the 40mm distance {dil8& this:
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PressOK.
Now wee have to do the same for the other boltuayd/e can select the other bolt layout and do
the same, or we can maybe do this, which is fakieselect all and select the other bolt layout.
Like this:
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Now delete it. Use the button in the left bar. The bolt layout is deleted

Now select once more the first (and unique) bolb i like this:
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And execute the Copy command (in the left bar)Member+angle mode, select a column face,

leaving 180 degrees as we have done more timesg¥&luere:

Now have a look from +X view:
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There is more room now. We can shift the stifferselt.

Unselect all Now with a box we select the stiffener, its weldad also the other side (hidden)

stiffener with its welds. Execute the commaviddify-Select-Box ( button in the main bar).

Choose a box like this:
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At the second click the objects are selected.
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To be sure you have correctly selected the otlt® somponents, have a look at the Selected

components pane, in the left part of the screem &&® that there are - as expected - 6 weld layouts

and 2 stiffeners selected. Now execute the comnRembde-Shift ( button in the left bar).

Choose the numeric blue mode and input +5mm for\x1 see now this:
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Now unselect all and repeat the operation with ldwer stiffeners, shifting them -5mm in Z

direction. You will see this, finally:

So we have successfully displaced the stiffenergidcease the room between them and the X
beams.
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Now as the lever of the bolts has somehow increagedvould add stiffeners to the plate. We add
stiffeners to help the plate in bearing bendingsstes. This will end the addition of the stiffeners
needed to improve connection stiffness. The siiferwe are going to add will be placed at mid
width of plate, joining the Y beams to the plaseif. We will first add one stiffener with its weld

and then copy this stiffener with its welds onesdito the bottom, and then the two +Y stiffeners

with their welds another time to the other Y bedne (Y one).

Choose an ISO view like this:

Execute the commanBenode-Components-Add through( button in the left bar). In this

dialog
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chooseaectangular plate with bevels You are now here:

Press the right image-button to choose a one Ipdae (it gets light blue). Then choose the sires i

this way (we have understood these are corred bige@ising thé&nquire-Geometry command):
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Now press OK and you are here:

Press one the left arrow in the Rx row, then omheeléft arrow in the Rz row. Press the Ins Point

button and choose the insertion point. Like this:
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Now press OK and choose in the scene the propet pdiich is at mid-width of the plate upper

dise, like this:

Be careful as there are more points in the neafby.will now see what follows:

Now execute th&®enode-Components-Addition of a weld layoutommand (the button in the

left bar), and choose the first face, like this:
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When you click left you are now here:

In the Weld Thickness edit box input 6. Then press tAgply to all sides button, you see what

follows:
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Press OK, you have placed the joiners betweentiffensr and the plate:

Unselect all Now re-execute the weld layout addition commamd eéhoose the other face:
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Click left, input 6, then press thfgoply to all sidesbutton and note that no weld is applied: this is
because the sides are shorter than 50mm (60-158d50put 40 in the "having length higher than"

edit box, and re-press the Apply to all sides buti@u now see the following:

PresOK, and the stiffener is joined:
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As an exercise (it is not strictly necessary, lapply a bevel to the stiffener). Unselect all (

button in the main bar) and then select only tligeser. Then execute the commaR&node-

Workings ( button in the left bar), and chooEgangular Bevel, adding a name for this action,

e.g. "bevel", and setting 15mm for the bevel dike, this:

Press thé\dd button. Now select the two points of the sideeacht, like this:
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At the second click you see

We are now ready to copy. Select the welds ofstiffener, together with the stiffener itself, like
this:
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Now execute thdRenode-Components-Copycommand ( button in the left bar), choose the

Member +anglemode, and select a +Y beam face, like this:

Then leave 180 in this dialog

and pres©K. You get:
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The generated objects are hidden but you can seeiththe Selected Components pane, as shown
in the picture above. Now add to the selectionathiginal stiffener and its welds, like this (we leav

slightly changed the view):

Re-execute th&®enode-Components-Copycommand, use the sanvember+angle option, but
now select a face of the colunireave 180 degrees and you have finished.

This is a +Z view:
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This is a +X view:

And this a adjusted view to see in +Y area:
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If we want to see exactly the opposite side, exethe comman®raw-World map ( button in

the main bar), and press the space bar. This deglpgars:

In the "New view" column, put a minus sign befdne X and Y view components, i.e. the first two

edit boxes. Press OK. You now see from the oppse&it
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We are now ready to join the diagonals to the coluiirhis will be done in the third part of this

tutorial.
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