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1 INTRODUCTION

This tutorial is a tool to start the understanding of how CSE works. This tutorial is aimed at
teaching base commands relative to renode construction. The 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, angles, bolts and welds

* Apply cuts, bevels, shorten and lengthen members

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

e Understand how to add new variables

e Understand how to add user-defined checks

e Export a DXF to be processed by other CAD programs

Running the checks and discussing results will be done in another tutorial.

This tutorial is some like 67 pages long because we have explained step by step anything
with images, however it takes very few minutes to actually do these things.

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

column.

N.B. this tutorial refers to CSE version reported on the first page of this document. If you are using
a newer version, keep in mind that some dialog or commands may be different, although the logic of
the program has remained the same. If you find some differences, 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]

s, File Moy Display Eng fes Renode Cherks

Draw uire  Fem  JNodk Window 7
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Initial windows content: renode view at the end of tutorial 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 apply the Renode-Members-Trim-extend command. Input

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

the same operation. You get here.
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A CSE - [TUTORIAL3.CSE] ‘;HE”X‘

JModes Renode Checks 0 Mol I0lasses lonts Window 7 - ax
DlEdmEE - | Lo

[H]t]s[~]~[@lalag[ 2 l0[w|eln[slp|n] ~|ef@ = v+ = [x[7 @] +[+]r] |z]w]w]
Vaiiables and condiions | S—

(Banade L a1
* Master

“sq Fie Madfy Display Draw Enquir

@

T A e T Y Pl e PR

L & m 3
Active command select by click. ESC or right click to stop. =1 BT

Toget info, press F1

s start Google ] CSEDEY Z e C5 5 B cse-[ruto.., 2 m@RL B H -

2.1.2 Add end plate

Now select +Y beam only and execute the command Renode-Components-Add through (ﬂl

button in the left bar). Choose Rectangular Plate:

Frequent | Simple | PtHol | RecCut | AeoRou | Rect | TrCut | TiRou | Finger |

oK | Amnula Applica 2

You are now in this dialog, choose the parameters as shown:
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W = Height (D)

[0 = Lenghiox)

[207 " = Thicknessip2)

P Name

[F238 T Materal Change. . |

—Fem modelling

¥ Create FEM model
0 Borders and welds element size
a0 Generic elements size [if O then free size)

29 Triangle minimum angle in degrees [default 23°]

117

0.1 MNode distance tolerance [if dist < tol then the nodes are merged)

I Itiz a stifferer

[ Search and mesh stiffeners when prepaning fem maodel

ok I Cancel

Press OK you are here:

B CSE - [TUTORIAL 3.CSE]
sy Filz Modfy Display Draw Enquire Fem JModss Renode Checks 3DModel IClasses Joints window ?

05| )]0 [&) - | 2-fzclva] ¢ |2 ]| = B BLAJ] 2 22 | @ o]0 ]n] ~[#@ T uf =] [x]7 @|s] +[+|n] =]= |u] ]
=

Varisbles and condiions |
k) Benode | T I
] * Master

g
3]

EdLi
| Bl E| =

1A g |FEE |5]E

g

LB R - S A E N

B Component

2 o |
2P o |
il ol |
[307 oRe

[0 opy _Cerce |
[307 pRa

)
=l 1] = ]
ctive command select by dick. ESC or right click to stop. = =
Acti d select by dick, ESC bt click to st =1 I=1
To get infa, press Fi mm °C

‘4 stant Google [/~ & P

Press once the right arrow in Rx, and then press Ins. Point and choose like this the insertion point:
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B Component

< 2] Re st | /

| -] IU_ By Update | ™

<

Now press OK and choose the +Y beam end-face center, like this:

A CSE - [TUTORIAL3.CSE]
sy File Modfy Display Draw Enquire Fem JModss Renods Checks o0 0iodel ICiasses oincs indow 2 -9 x

D|=|@e(0[&]~| | &lofzlr 1] [=] - @] 8[0%| 2|20 || || b 8] w8 % uf- =] |x|v|@s] +]+[r] =] ]

Varisbles and condiions |

Benode | I
& Master

=N T A T T 3 e e el e el e

Lt

]
Active command: through addition. Choose the insertion point. ESC or click right to stop,

To get info, press FL

‘4 start Google [/~ & P

If you have problems in understanding which point to click in the scene, you can:

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

2) Execute the Display-Scene points command and remove the tick from mid side points, and/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 then execute the addition command, so that only its
points are in the sub-scene.
For instance this is how it would appear the scene with this choices for the scene points

Scene points display mode and creation rules |z|

—Scene points display ————— —5Scene poinks creation

v Display paints [~ sides mid-paints

Sid ints at third:
|2 Points dat size {mm) ™ Sides paints ot thirds

[ side paints at Fourths

[V Face centers

lu— Deltas =0
oK I Cancel |

and a lower viewpoint:

B CSE - [TUTORIAL3.CSE] L=
®sg File Modfy Display Draw Enqure Fem JNodes Renods Checks o0 Model IClasses Jonts Window ? -

D|=|6|&|0(8)| ~|~| £lofzlr] 1] 1]~ = 8] 0]k Y| 2|00 m]| el 3 o]n] ~[ o8 T v+ | [x[t[@A]s] +[+])17] ][] W]

Wariables and condtions
Benode | T
& Master

1N A T 3 e e e

L ] ] ]
=1 I=1

To get info, press F1

Notice that black points are segment extremities, while blue points are face centres. The face centre
is now pointed by the row and is clearly visible. With also the mid segment points we would get the

following:
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A CSE - [TUTORIAL3.CSE]
sy File Modfy Display Draw Enquire Fem JModss Renods Checks o0 0iodel ICiasses oincs indow 2 -9 x

0| @ (0 [&] - | | & [[zzlia] 1] o[~ = @] 80| o2l 2 [ | @l B8 ]n] w|w[@ F] v+ =] [x[3lm|s] +|+[i] =[»[1] x|

Varisbles and condiions |
1 T I

* Master

=N T A T T 3 s e e e el e

To get info, press FL

14 Start Google [/~ & P T cse_tutorial... % CSE - Micros... ® skype™[1] .. 4 Immagine - ... B cse - [ure... L m@OLBEHnY R = 165

And here you notice that mid side points are green. So we 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, the plate is added, like this (no scene points are

shown):

& cst - prurorisLa.cs EEE
s, Fle Modfy Displey Draw Enqure Fem JNodes Renode Checks o0 1oi-l Iiwoe Jori= Mindow 2 _ 8 x

Ol(@| e o e ] o T R R = Y e P P P T R e s . e et 3 [ Y R L B R ﬁ”
v |

f

= el ||«

2|8 % |

= ] AT TS - T S

< I | 8||g
i
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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, in order to join the plate to the beam.
Before executing the command we have open the left pane Selected Components tree to see

HEB?200 sizes for the selected member.

Execute the Renode-Components-Add weld layout command ( i button in the left bar). You can

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

Click left. You get into the weld layout addition dialog:

2 CSE - [TUTORIAL3.CSE] -8 X
°s, File Modify Display Draw Enquire Fem JModes Renode Checks 3D Model JClasses Joints Window 7 |=|=]x]
DER@ B -~ &8em] 1] ] -] -8 558 o alL|r| ¢ o b o|n ~| @B v —| [x[3|@la] +|+]2] & |2 [2] K2
Variables and conditions | ;=_=====@-—. - |
b . o Weld layout input i 7
9| ———————— || % o [
B & Master General data -

Sajll = %mb:;e I~ Penetration @ shop LIS T2

r H = mi am i chration,

=+ : e : Y
= =-I HE200B 10 Weld thickness o &
] ® h=2000mm — & -

* b=2000mm =]

S ® tws S0mm

% o tf= 150mm Apply to allsdes | having length igher than 50

® r= 180mm

i © hi=1320mm keeping a dear distance from borders of B

i ® h2s 330mm

et T Clamp ~Medify single welds

S wfem Beam - Beam —‘

= g~ Normal homogeneous b 0 " Removel

Bl 5w ] Wee

= ¢ =[O P1Rectanguiar Piate 0 =1 Length

® B=2000mn =) e

x ® H=3600mm o - 3
el o t= 200mm S =

= - ® BH = 72000.00 mm* =

il | oo @ Bt= 4000.00mm? 0 j Gz

< : - :

fisd i . H = 20000 0 Ange between active faces

![ 0 Throat

E

c Face sides

7

= 12 s Add weld...

] =l i

X W

] [~ Weld layout computing data Computing settings PANY

] 0 area & e ; - - ‘

) 0 u Cousex - —_

[H] 0 » 30t polar inertia ' oo ' -

= 0 » s sum (1/3)LE43 . s Fil

2] = Print... Copy...
oj o = rorcen [eo |

L) ——— - a oI '
< =] 3

To get info, press F1

Do NOT tick “penetration welding layout” in order to use fillet welds.

To initialise, choose a 10mm thickness for the fillet and press the Apply to all sides button, leaving
the 50 and 5 mm defaults: they decide which sides are too short to receive a fillet weld, and if the
side must be entirely covered or not; here we leave Smm blank at extremities.

You now get here:
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r 3
Weld layout input &J
General data
I” Penetration welding layout W Shop
10 Weld thickness x fillet
Initialization 180.0
Apply to all sides | having length higher than | 50 [ i
keeping a clear distance from barders of 3  E— /O
675 ; 67.5
T awotl e H—————3
Modify single welds
1 ﬂ Weld Remove!
67.5 B e (=] =
= Ko R
o L
10 ﬂ Thickness
0 ﬂ Position
- B 675 675
a0 Angle between active faces ol [y fe————3
7.1 Throat : |
= | !
Face sides i 190.0
1 ﬂ Side Add weld...
Weld layout computing data Computing settings PANY
©5349,8188950552 Area & Use Ip . . . .
43720873.577678 1u " Usedr — |7 7J—
1 1 0 i
16083974.435429 3y Jp: polar inertia
Z00M - PANX
59804348.013108 Tp e S (AL =
1 1325
Print... | Copy... ‘
oK | Cancel | = i
= Font size
L

Now we will decrease to 6mm the thickness of the web fillets. To do that, use the arrow keys of the
Weld control, until one of the web fillets gets green (selected). Notice that each fillet shows the

thickness and the - smaller - throat thickness. Once the fillet is selected change its thickness to 6.
Like this:
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16048308.221726 3,

L

Jp: polar inertia

A
Weld layout input @
General data
= 2 T
[ Penetration welding layout [V Shop e
10 Weld thickness "cm,:w
Initialization 190.0
Apply to all sides | having length higher than | 50 I i
keeping a dear distance from borders of 5 \
675 -t 7 B75
—3 —
Meodify single welds
2 ﬂ Weld Remove!
124 ﬂ Length 2 "
- Al e
] = Thickness
(=]
o d Position
=l =l
5 67.5 87.5
a0 Angle between active faces —_— L —_—
 — ™,  —
4.2 Throat
. [ |
Face sides 7500
to= e Add weid...
=l
Weld layout computing data Computing settings PANY
5999.0939315865 Area % Use Jp , ‘ .
43271477.951154 Ju " Usedr

Z00M ; PANX
59319786.212880 Jo Ir: sum (1/3)Lt~3 Fil
1 135
Print... Copy...

Now select the other fillet and do the same, like this:

16016872,551199 3,

58838954.955829 1p

Jp: polar inertia
Ire sum (1/3)Lt"3

ZOOM

Fil
1 135
Print... Copy...
=l Font size

A
Weld layout input @
General data
[ Penetration welding layout [V Shop
10 Weld thickness
Initialization 190.0
Apply to all sides | having length higher than | 50 ;
keeping a dear distance from borders of 5 \
675 e B75
—3 —
Meodify single welds
8 E] Weld Remove!
=l
124 =] o
=l | i
& = Thickness
(=]
o d Position
=l =l
5 67.5 87.5
a0 Angle between active faces —_— L —_—
 — AN
4.2 Throat
[
Face sides 7500
to= e Add weid...
=l
Weld layout computing data Computing settings PANY
5648.3689681181 Area % Use Jp , ‘ .
42822082.404629 Ju Cillse i

PANX

Notice that the moment of inertia of the weld layout (Ju, Jv, Jp, where u and v are the principal

axes) are printed in the read only edit boxes at the bottom left of the dialog. Notice that the program
Castalia s.r.1. - all rights reserved - 12
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understood the angle between the faces in contact (angle between active faces). Also notice that
the program, for each selected fillet weld, prints the Throat value. Also notice that you can remove
or add single welds, by selecting a side with the Side arrow keys, and then using the Add weld (to
the current side) and Remove! (the selected fillet) buttons. So you can describe the weld layout as
you want. There are no limitations. The program will accept any set of welds (even strange, i.e. not
symmetric or completely special, for instance segmented 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, joining the beam and the plate:

B2 CSE - [TUTORIALS3. CSE]
s Fie Modify Display Draw Engure Fem Jhodes Renode Checks 0 0de Cacees s Window 7

D|(@|&(B[8[-] | &l0fm t] ] -] - [BlsE$eelR | elsl sl n] [ o@ T o[- | [x|3@ls] +[+[r] 22w ]

o [ {Q {Q &

G Jeiners
= [ w weids
S en=g

e t=var
® asva

2.1.4 Join the end plate to the column

Now unselect all ( * I), and select the plate added, the weld and the +Y beam. This will help us to
decide bolt position as a sub-scene will be created using also the selected components. Then execute
the Renode-Components-Add bolt layout command ( §+| button in the left bar). Choose the outer

face like this:
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sy File Modfy Display Draw Enqure Fem JNodes Renode Checks o0 odel IClasses onbs Window 7
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=T e A T R R R = T P [ e B e e T e I S e Pl T R R M R BN

2 Wariables ahd conditions | a,
Renode elected components &
v Selected e
=
= e Master H
in Bl 7 Members = 5
o = [5] mé Beam —
— = T HE 2008 :
il * h=2000mm =5
& b=2000mm
i ® b= 9.0mm
% ® = 150mm
™ * 1= 180mm
= ® hi=1340mm
izl * h2= T0mm
i T Clamp
e fun Beam - Beam
= sign Hormal homogeneous £
=l = B Though
e = [d] P1 Rectangular Plate
- e B=2000mm
Xt # H=3600mm
= ® t= 200mm
{2 ® BH = 72000.00 mn#
sl o Bt= 4000.00
™ ® Ht= 720000 mt 3
o = 88 Joiners
[ /] = [ w1 welds
E ® n=8
= ® t=var
= ® a=va
7
|
I
| |
s
v
< ] | Bl]a a
[Bctive command: addition of a bolt layout. Choose the initial face driled by bols, =1 =1 [ —
To get infa, press F1 mn | W[5 e ||

B® YK = 175

Click left. You will get this message:

' "-n,‘ Balt #1 enages an odd number of Faces!
L]

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

here:

Press the Change button and choose M20-8.8 between EURO-HEX bolts, like this:
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Bolt choice @

7 INDIAMHEX

" AMERICAH-HEX
" EURO-HEX-HSFG
7 INDIAN-HEXHSFG
" AMERICAN-HEX-HS

a8 | Class

20 | Diameter

M20-8.8F

Resistance area

@ Total

" Threaded

Hale HE: hexagon: HSFG high strength friction arip; HS high strength

* MNomal

" Precision Cancel

Press OK, you are back in the bolt layout addition dialog. Place a tick in the Do not print messages
check box to avoid possible messages breaking down your actions.
Select 5 rows and 2 columns. Specify 55 mm as Row distance and 120mm as column distances.

You are here:

Bolt layout input

Balts Arrangernent

M20-8.8F * Regular  Circular 1200

" Staggered ¢ Fiee

Change [~ Empty inside
Regular, staggered or circular anangement 3
Quantity Distances o
’5_ i Rows 25 ﬂ Rows q—‘
’2_ ﬂ Columrs W ﬂ Columns T T T T §
Free arangement Q O
| | N K &
J_| Bolt J_| i O O =
Center offset Ease information g
’EI_ j Dk 35 Met length o
,07 j Dy 15 Minimum thickness | - | - O O i
’EI_ j sels [0 1 uiltiplicity [ — | [ J: g
¥ Shear only balts ’1— Flexibility index ) é. ) ®_g

[T Compressed bolts

[ Slip resistant Friction data...
I s an anchor Anchar data... : :
[T Use bearing surface Bearing data... 22

™ Use bolt net-area for bearing calculation

v Add inertia of balts in bearing calculation 1 1 j Face -»bearing —J—

I¥ Check block tear Black Tear.. Z00M PANZ

1 11NN
Limit walues of elementary actions

1411200 N N

1206371 57 N W Plastic

£5518928.98 N Mz

0K Canicel ‘ Set ‘

=] i Frint... ‘ Co | Fill | Hexagonz
= Fant size Py iz}
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The web bolts are ok but the first and last column will have to be shifted. Let's switch to a free

Arrangement, by clicking Free. The dialog changes like this:

Bolt layout input

Eolts Anangement

1208 8F " Regular " Cioular 134.0
" Staggered " Free

Change.. [ Empty inside

&y
Fieqular, staggered or circular arangsment o
Quantity Distances o
jF\uws j Fows f}—|
=
j Columns j Columns T T T |g'
Free arangement O O
add | selns | an | ol x o
o
Femove | 4| v Bolt HNone! v O Q 1
Center offset Bass infarmation =)
i = o Ed Net length B
m j oy 15 Minimum thickness | = | - @ @
| || Muliplicity I ] I i
1 ange i o

0oL

¥ Shear only bolts 1 Flesdbilty indes: \;é
I~ Compressed bolks
[~ Slip resistant Friction data...

I ls an anchor Anchor data,
™ Use bearing suface Bearing data... [FdE

I Use bolt net-area for bearing calculation

I¥ Add inertia of bolts in bearing calculation I_Ji‘ 1 ﬁ Face ~bearing . J—‘
I Check block tear Block Tear... Z00M PAMY

1 11111111

Lirnit walues of elementary actions

1411200 N H j Bofiets Print | Copy ‘ Fill ‘ Hexagons
1206371.57 N v Plastic
6351892898 Nmm Mz ¥ Do not prinkt messages

0K Canicel | Set |

Now the red circle bolt hole is the current bolt. Press the Sel/Unsel button, it gets yellow, like this:
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Bolts Arrangerment

120-8.8F  Regular ¢ Circular 1300

" Staggered * Free

Change. [~ Empty inside
~I
Regular. staogered or circular arangement o
Guantity Distances <
j Fows j Rows q—‘
=l
! Columns = Columns 5
‘el
= = [ I [ ] 5
e O O
] T i Bl -
| | >
Romove | o[ o[ gor _Moned | «|o]v @ @ )
Center offset Base information =]
= £ Net length 2
[i] = D et leng fo]
f=1| 15 Minimum thickness | - = O O
. = [ 1 [ \:"
g | 1 Multiplicity
= Angle J oS

004

I¥ Shear anly bolts 1 Flexibility index \5 F=)
e

™ Slip resistant Friction data.

[ 15 an anchor Anchor data ST

™ Use bearing surface Bearing data, Bl

I Use balt net-area for bearing calculation

v Add inertia of bolts in bearing calculation = 1 ﬂ Face -»bearing ‘—J—I

l

I¥' Check black tear Block Tear. Z00M PAM
1 11

Limit walues of elementary actions

1411200 N N j ot Prirt | Copy | Fil | Hexagons
1206371 57 H Y Plastic:
£3518928.98 M mm Mz ¥ Do not print messages

oK | Cancel ‘ Set |

Now use the Bolt arrow keys to get red the right bolt in the same row, and then press Sel/Unsel, you

get here:
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Bolt layout input

Bolts Arrangement

M20-8.9F " Regular " Circular 120.0

" Staggered (* Free

Change.. [~ Empty inside
~
Regular, staggered or circular arangement [=]
Quantity Distances o
j Rows j Rows
[

j Columns j Calumns

Free anangement
sad|[f U B
Remove j_'l Bolt Hanel j_’| N

Center offset Base information

bou

ooy

oo.U

=] ki Het length
fi] = o et leng!
fic |
0 =i Dy ‘
=] ] 1 Multiplicity
=i Angle J
W Shear only bolts 1 Flexibility index o o

[ Compressed bolts

™ Slip resistant Friction data.
I™ Is an anchar Anchor data. : °
™ Use bearing surface Eearing data... PANY

™ Use bolt net-area for bearing calculation

15 Minimum thickness | - =

0oL

I '
¥ Add inertia of bolts in bearing calculation — 1 ﬂ Face “>bearing ‘7J7I

|

W Check black tear Block Tear.. Z00M PANK
1 111111111

Limit values of elementary actions

1411200 N N j [Earil s Print... | Copy | Fill | Hexagons |
120637157 N W Plastic
6951992898 M mm Mz ¥ Danot print messages

0k ‘ Cancel | Set ‘

Now using the Left arrow in the Y control, shift the two selected nodes downward, until the

original 70mm distance from the lower border of the plate gets equal to 40mm. Like this:
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Bolt layout input

Bolts Arangement

120-8.8F " Regular " Cireular 1201.0

" Staggered ™+ Free

m [~ Empty inside

~1
Regular, staggered or circular arrangement (=]
Quantity Distances o
| =2 ) O
=]
— Columns = Columne y
Iy}
= = [ I [ I o
Free arangement @ O
Al | o w D
Iy}
Remove | 4| v| Bop Monel oy @ O Ty
Center offset Base information =]
0 ﬂ Dx 35 Met length ﬂ
fi ﬂ Dy 15 Minirnum thickness | = | - @ O
- j nge 1|1 Muliplicity ‘ 1 ‘ o
Iy}
[ I
[ Shear only bolts 1 Flexibility index o
[~ Compressed bolks

0}

[~ Slip resistant Friction data...
[ ls an anchor Anchor data... : :
[~ Use bearing surface Bearing data.. et

[~ Use balt net-area for bearing calculation

v Add inertia of bolts in bearing calculation _Ji il ﬂ Face -»hearing .—J—.

¥ Check block tear Block Tear... Z00M PN

1 11111

oo

Limnit walues of elementary actions

1411200 N N j Font size Print... | Copy ‘ Fill | Hexagons
1206371.57 M L Flastic
91320215.24 Mmm Mz ¥ Dionot print messages

oK | Cancel | Set ‘

Now press the Sel/Unsel button and unselect the right bolt in the last row. Go back to the left bolt in
the same row and unselect it. Then select the two bolts of the topmost row, like this:

&3]

Antangement

h20-8.8F © Regular " Circular 14d.a

 Staggered Free

Change... I Emply inside

Fleqular, staggered ar circular arangsment
Quantity Distances

| Foms | Rons

-]
o
o
—| counns —| Colarre
Fres anangement S)

Al R
Ramovs |« | gon o |y
Center offsst Base information
’n_ j Dy 35 et length
’”_j by 15 Minimum thickness | = | -
- j Angls J 1 Hulipicity [ 1 [

[
¥ Shear anly bolts 1 Fleibit inde
I~ Compressad bols

I &lip resistant Friction data,
™ Iz an anchor Ancher data. . ot
™ Use bearing suface Bearing data.. PANY

I Use bolt net-area far bearing calculation

I¥ Add inertia of balts in bearing calculation _Ji 1 ﬂ Face ~bearing I—J—‘
v Check block tear Block Tear. ZO00M PANK

11 mnmnmn

OOO[ID

il

00

Limit valies of elementary actions

1411200 N N = Fortsie Pit. ‘ Copy ‘ Fil ‘ — ‘
1206371.57 N WY Plastic:
132031524 Nmm Mz ¥ Do ot print messages

oK. Cancel | ser |
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Now using the right arrow Y shift the two selected bolts upward, until 70mm gets 40, like this:

Bolts Arrangement

203 BF O Regular " Circular ‘ 1200 ‘

" Slaggered % Free
Change... I Emply inside

Reqular, staggered or circular arrangemert

Guantity Distances O

j Rows j Rows

j Columns j Columns

Fies anangement
sdd | Cgelinse ] an | o

Remove | | v| ol Mong! oy

Center offsst Ease information [=]
’07 j Dk i Met length et

j snge 1|1 Multiglcity
F# Shear only bolts 1 Flesibilty indles

&
[
[
o
@
O
[
I
s
[” Compressed bolts @ ®_§
o
o

jniﬂ Dy 15 Minimum thickness | = | -

[ Slip resistant Friction data... ‘
[~ 13 an anchor Anchor data o -
I~ Use bearing surfacs B FANY ‘ ‘

[ Use bolt net-area for bearing calculation

. .
[V Add inettia of bolls in bearing calculation *Ji 1 j Face  -»beating 7%
W Check block tear Block Tear. Z00M PN

1 111111
Limit values of elementary actions

1411200 N N j e Fiint. | Copy | Fill ‘ Hexagors
120637157 i ¥ Plastic
100190750.57  Nmm Mz I Do not print messages

0K I Cancel ‘ Set |

We have a doubt about hexagon interference with the welds. Press the Hexagons button and you

see what follows:

1)4

|eXsXe]
|=x=xs]|

o

The hexagons do not touch the fillets. It's ok. This image was pasted after having pressed the Copy

button in the dialog. You can do as well for your docs.
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So it's now clear that you can study (because you see all interferences) any possible bolt
disposition. Now we must decide what kind of bolt layout this will be. As the beam is bent we just
cannot use shear only bolts: it would be meaningless. Clearly the bolts will react with a traction /
compression to the bending. Now, we must only decide if these bolts will work using a bearing
surface or not. If yes, the plate will find a bearing in the column flange. We can assume this is true
but we will have to stiffen the column. So:

e remove the tick from Shear only bolts;
e place a tick in the "Use bearing surface" check box;
e press the "bearing data" button.

You get here:

Bearing component material data El
Unlimited elastic law with limit compressive stress Legenda
% Unlimited elastic analysis - Mo tension i yield; u: ul_tirnate;
— Es: bolt elastic modulus
m: homogeneization Factor
10 235 sigma,max: maximum compression stress
. E: maodulus of elasticity
m sigma,max garnmal: material partial safety Fackor
Monlinear no-tension constitutive: law
" Monlinear analysis - Mo tension
210000 -235 -0.008592 |0 o o 1L.0s

E sy eu gamman {+ Elastic perfectly plastic

sl el eu gammar f

" Parabola-rectangle

=) sU 2 52 e3 53 gammar

" Trilinear

Cancel

Here we must decide how the bearing surface will react. Clearly this is complex. however, if the
stiffeners are placed in correct position we can assume that the plate finds a sufficiently stiff
bearing. So we will leave an elastic, no-tension constitutive law. The m value is the reduction in the
elasticity modulus (from that of the pulled bolts). We can assume a high value, meaning that the
bearing will not be very stiff. Place a 100 for m (E bearing = 1/100 E bolts,
206,000N/mm?/100=2060N/mm?). Now we must decide a limit stress for the bearing. Which is the
weakest part in this chain? Clearly it is the column flange, which can bend as plate loaded normally
to its plane. We can establish a limit value here for the stress, i.e. a limit value for the normal
pressure to be applied over the flange. If we compute this number we can be sure that, if the
bearing object is checked, this means that the normal pressure has not become higher than a limit
value, and so the bending in the flange was not dangerous.

Assuming a cantilever simplified scheme, for the column flange, we get for a Imm width:

M= pBL?/2
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and so

where:

t is the flange thickness = 15mm

C.S.E.

W= Bt*/6

M/W < 235 N/mm>.

p <235 /(3L%)

L is the span = 0,5xB - R - 0.5t,= 100-18-4.5 = 77.5mm

(R fillet radius for HEB200, t,, web thickness)

SO

p <235 15%(3 77.5%)=2.93 N/mm”

This is a simplified computation, but gives order of magnitude. Input 3 (N/mm?®) as limit stress for

the bearing object (Sigma max).

Now we still have to define the surface where the bearing will react, and which object is the

bearing. To do that press the -> bearing button. You get here:

Bearing surface polygon

Bearing surface definition
bearing surface = | current Face ‘ 140.0 ‘
bearing surface = current Face borderd by © =
bearing surface u current Face bordered by c !:'?
bearing surface Int | current face Q
bearing surface Sub | current Face [ IE
0
U: union; Int: intersection; Sub subtraction [ I [ I
| | - © O
Object to be checked as bearing o
']
= current Face owner O Q o
o
i
Definition of ¢ Q Q
[ 1 [ Ic!
i I 16
20 Span ¢
FHINY g £
Compute ¢ using data below! ] =
=
20 plate thickness ‘ ‘
235 Fy (vield stress) g :
=] ' '
P — 1 Face —J—
3 fid {bearing surface design stress) P . =] , ,
Z00M P
Bearing data 1r 11764705 j Forit size
o Area
red: clicked Face; green: current face; vellow: bearing object chosen face
a Compressive Force N
o8 | Cancel | Print. .. | Copy | Fill | Hexagons

First of all using the Face arrow keys select (gets green) one face of the column, and then press the

= current face owner button, in the Object to be checked as bearing box.

Then go back and select the plate face, and notice that the column face previously chosen is yellow,

meaning that the bearing object has been chosen.
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Bearing surface polygon

X

Bearing surface definition

bearing surface = | current Face 140.0
bearing surface = current Face borderd by © =
bearing surface u current Face bordered by c !:'?
bearing surface Int | current face Q
bearing surface Sub | current Face [ 1 g
— i}
U: union; Int: intersection; Sub subtraction [ I [ I
| | - © O
Object to be checked as bearing b~
1
current Face owner O Q m}
0
r
Definition of ¢ Q Q
[ 1 [ ] =)
[
20 Span ¢ - - [~

]

: PANY c 2t

) ; =
Compute ¢ using data below! | [=}
—

20 plate thickness

235 Fy (vield stress) . -
i i
i . ) —Ji Z = Face —J—
3 fid (bearing surface design stress) . . = . .
ZOO0M PANE
Bearing dat - i
earing data 1 1.1764705¢ = Font size:

o Area
a Compressive Force N

QK | Cancel | Print. .. | Copy | Fill | Hexagons

red: clicked Face; green: current face; vellow: bearing object chosen face

Now press the "bearing surface = current face" button, and you see that the bearing surface gets

gray:

511l o

o

o

a1

O
O
O O
G

So we have defined all. Press OK, go back to the main bolt layout addition dialog, and press OK

there. You may get this message:
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Warning! IF the bearing surface has points outside the bolted Faces, these points press in the woid and the model is not coherent as resiskance is over
. estimated, Besides the bearing surface area outside the Faces in conkact will generate forces outside the Fem model,

Here this message is just a warning: no point of the bearing surface is really out of the surfaces in
contact. Next message warns us that there are points of the bearing surface outside the faces in

contact (in fact some of the faces in contact, those of the column, have points outside the bearing

surface, and vice versa, in this case this is not a problem).

\ ? ) At least one point of bearing polvgon has been Found which is outside the Faces in contact, Continue anvhow?

press yes (si) and go forward.

You see now the bolts applied:

A CSE - [TUTORIAL3.CSE]
sy File Modfy Display Draw Enqure Fem JNodes Renode Checks o0 odel IClasses onbs Window 7 -9 x

0 [ce (B[ | | [ [zslia] 0] 0[] =[] e el 0 | @ o o ] e[ B 0= =] [[ ] +[+[re] % [» [1e] n2],

Varisbles and condiions |

Benode | I
[+ @ Master

| 2] | o] o o O ) | || o | |

<
Active command select by dick. ESC or right click to stop,

To get info, press F1

7.; ét;rt Google /€& P

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

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

Now we would like to copy all added components (the plate, the weld and the bolt layout) to the
other (-Y) beam. Select the objects you wish to copy:

B CSE - [TUTORIAL 3.CSE]
s, Fie Modfy Diplay Draw Enqure Fem Jhodes Renode Checks window 7 NS

D|S(R|&|B|8[~| | HE|rl t] 4] =] |8 5] 5[ 2| 20| &5 S|A| | = @@ =] vf- =] [x]v@ls] +]+|1r] =]»[w] K|

I3 N -

13 L e a4 | e [l

e T L T ST R ST ET RN

< 3
lAckive command selest by chick, ESC or right click to stop.
<

Coogle

Execute the Renode-Components-Copy command ('\"-r'-| button in the left bar). Press the second

button from the right.

Choice of the way a copy is defined E|
Translation Rokation
o
/ 123 y Bq:;'
3 12p4

2 points Z faces Face+incr, face point Murmeric 2 poinks+angle Member + angle Numeric

Now select a face of the column:
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& cSE - [TUTORIALS.CSE]
©s, File Modfy Display Draw Engure Fem INodes Renode Checks 1 i10ic

&(@|e|8[@[~[ | L[Of|H ][] 8 n[5s] 2|82 elsl ol n] =(a@ T ufe = [x[3|@s] +|+[r] 5| |ul K]

Variables and conditions

- ST BV |
@ Master {K {i’

lasies i Window 7 BEE

e}

>

1= (8] (3¢ | i < o O s | | |2 o 12 e | o o [ ] |

I

copy. Ch d e ESC or right clck to stop. [EENT =R I
pressFL N

To get info,
i start  |Google

left click

Angle input

180 Angle in degrees

Cancel |

leave 180 degrees and press OK. You hear the "clack" meaning the copy waas done without
overlaps.

Now you see that the -Y beam is joined to the column:

2 CSE - [TUTORIAL3.CSE)

" = I
e

e L R~ e o B N A A T o S e e
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2.1.6 Adding the stiffeners

Now we must add the stiffeners to the column, to avoid an excessive bending of the column
flanges. This will also show once more how CSE can be used 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 room there is to place these stiffeners. We will
first add a stiffener and place its welds. Then the stiffener and the welds will be shifted and copied
to be put in place correctly.

We will initially work in the +Y part of the column and 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 in using

the mouse wheel. Then execute the command Enquire-Geometry (ﬂ in the right bar) and look for

the free space to put a first stiffener, like this

A CSE - [TUTORIAL3.CSE] [HEE]
®s, File Modfy Display Draw Enqure Fem INodes Renode Checks Window 7 g X

o|@lm|@[S] - || Holsvl 1] ] -] |8 a5 0l aloF|elol b 8w «(efd@ £ of- =] [x[v|@la] |+]r] =]|=(uw] |

Vaiiables and condtions | z L IS
- p—— t L
v

|8 |l 13 gl = el o)

L]
| ]
|
8]
Number 1 [1066 »1 [1000 w1 [83993383\ z1 [27000000
Number2  [327 x2  |ea4s2875  v2  [e9 2123 2636
DS [ioesisss DX [1oesds28 DY 30939939 Dz [23263681 v

=
Active command: inquire geometry. ESC o testo destro per uscire. =

B3 C5E - [TUTORIALS. CSE] £ M@ BHE Y K = 10

The "1" is over the first point you have clicked. The mouse is over the second point. You see that
there is about 23mm free. So a stiffener 10mm thick with a weld 6mm thick at the top and a weld 6

mm thick at the bottom is 10+6+6=22mm: it can be placed. Click right to exit from Enquire-

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

correctly initialised. You see now what follows:

@ csE - [TUTORIAL3. CSE]

“so Fle Modfy Diplay Drow Enqure Fem JNodes Renode Checks o iicdel Jloooes Lol Window 7

Sla|w|B(&] || Lafn] 1] -] s8] a 0l ¢lssla]n] [ef@ T v =] [x[7@la] +[+[r] «[2]w]

|

)

7 2leF |o)=

|3 | |« |38 )70 |||~

v

[ (25 1o o a9 < = = O ]

<
ctive command select by lick. ESC or right clickto stop.
To get info, pressF1

L
Execute the command Renode-Components-Add through ('—.I in the left bar):

Frequent | Simple | PiHol | RecCut | RecRou | RecMix | Tcyf | TrRou | Finger |

OK I Annulla Applica ?

Choose "rectangular plate with bevels". You are now here:
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[ Stiffener ﬂ

—Parameters

5235 Material Choose. .. |
a

P3 Name

17777

—Fem modelling
[ Create FEM model

10 Borders and welds element size
30 Generic elements size (if 0 then free size)
9 Triangle minimum angle in degrees (default 29°)

1 Mode distance tolerance (jf dist < tol then the nodes are

111

¥ Itis a stiffener

™ Search and mesh stiffeners when preparing fem model

O I Cancel |

Leave all sizes as they are already correct (due to the column selection you've done before the

command). The 10mm thickness default is ok for us. Press OK. You are here:

(B.CSE - [TUTORIAL3.CSE] |- [=]x]
9, Flo Modfy Display Draw Enqure Fem MNodes Renode Chocks 3bModel JClasses Joinks Window ?

o | 2[ofeafu] v 4[] < @051 0| 00| 8|8 Bla| A (oM T v —| [x[F@le] +|+[r] 2] K]

condions |

peee— A

Al

[LELE L=

oV - ] o e T el e e =)

M Component

el 2l A ot |
R o Updste |
< 2 p o]
90 DRx

ERL |

90 DRz

— — i} ]
‘active: cormmand select by dlick. ESC or right click to stop. =1 =1

To get irfo, press F1 m N s |

i start |Google © -~ & e 51 [ @S DDLU = 11

Click twice the right arrow in the Rz row, press the Ins Point button and choose the following point:
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B Component

<_|_>| IU_ Fx  Festart |
il _>| IEI_ Ry Update | /“

Now press OK. Zoom over the top of the column using the muse wheel. Click the correct point at

mid of column web, like this:

B2 CSE - [TUTORIAL3.CSE]
®s, Fle Modfy Display Draw Enguire Fem IModes Renode Checks 0 0iodel D0ooses oot MWindow 7 B -E]

O(c{E|m(A[&]- || L0t~ B alERE L aleeeleblalr] ~|e@ 2 o[~ | |x|v@s] [+ «]=[w] x|
Vaiables and conditions |

o ) o [ o s ) | () o 2 P e L | |

=
=

= |5

-] >
‘Active command: through addition, Choose the insertion point. ESC o cick right ta stop, =1 =1
oC

To getinfo, press F1

Ystart  [Coogle (& P " o - [TUTORIALS.CoE] | 1§, Inmagine - Pant M@ DR s = s

You will immediately see what follows:
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B CSE - [TUTORIAL3.CSE]
s, File Modfy Display Draw Enquire Fem INodes Renode Checks oDiodel ICizsses Jonis Window ?

D[=(@|@|8S|-[ | 2(aH -] [mnn% 2 ae] el sla(n (o2 u[- = [x]F @] +[+1r] ][] ]

o (0] o | o] o | o O o | | | e 0 o e | e [ o

<

Viariables and condiions |
I P S STV |
Master

a

I

v

3l

‘Active command select by click. ESC or right click ko stop,
To get info, press F1

i start

Coogle (@ [

= =1 =1

m

Now we are going to shift the stiffener a bit downward to have the room to add welds. Those all

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

selected. Execute the command Renode-Shift (the Fer button in the left bar). The following dialog

appears:

Choice of the way a copy is defined |z|

Translation
2 points 2 faces face-+incr, face paoint Nurneric

R.okation

Z points+angle

Member + angle Mumeric

Choose the last yellow button (Numeric). You get here:

Input -100 in the DZ cell. Press OK. You now see this:

I':I i<
I':I 0
IEI 02

Cancel |
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A CSE - [TUTORIAL3.CSE]
sy File Modfy Display Draw Enqure Fem JNodes Renode Checks o0 odel IClasses onbs Window 7 Z

0 [ce @[ B[ | | [ [zslia] o] 0[] =[] 0 el 2 0 | @ o o ] o[ B 0= =[] ] +[+[re] % [» [1e] n2],

Varisbles and condiions |

Bonnde | i
* Master

o )

13| = | v |w |2

g

¢

ez (el (o o] o o o ] | |8 |l

L £l i =
Active command select by dick. ESC or right click to stop, =1 =1
To get info, press F1

Y start Google

Now we will add welds. Execute the command Renode-Components-Add weld layout (;_+ button

in the left bar). Then choose a first contact face like this, clicking left:

B2 CSE - [TUTORIAL3.CSE] =
sy File Modfy Display Draw Enquie Fem JNodes Renode Checks o0 (iodel Classes oris Window ? -8 x

De|E|@ 8@ -] | La|m] ] e]-] B 552 AR08 50w = w[@E v | [x|?|@s] +]+]r] tlilvlﬁl\

Variables and candiians

&
=

‘FFJ-»

® Master

‘Active command; weld layout additien. Cheose the supporking Face For welds
Togst info, press F1

Tistart [Googe & P

You are now here:
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‘Weld Iag)ut input

~General data
r i_"__‘eneh'auon welding \aym;!_i_:‘ ¥ Shop

0 Weld thickness

Ir 1

Apply to all sides | having length higher than | 50

keeping & dear distance from borders of

17

—Modify single welds

0 ﬂ Weld Remove! |
0 | Length
|
0 = Thickness
=]
0 ;l Position
5 it
o Angle between active faces
a Throat
~Face sides
1 ﬂ Side Add weld...
~Weld layout computing data— —Computing settings PANY
0 Area @ Use Jp
0 Ju " Use Jr
o v Jp: polar inertia
0 » Jr: sum (1/3)Lt~3

e

Z00M
=
ﬂ Font size

Fill |
Print... | Copy...

Input 6 in the fillet weld thickness field; press Apply to all sides button. You will see this:

‘Weld Iag)ut input

[

~General data

™ Penetration welding layout ¥ Shop

[ Weld thickness

having length higher than | 50

17

keeping a dear distance from borders of

—Maodify single welds
ll_ ﬂ Weld Remove! |
W i{ Length
IG— ilj Thickness
'D— ﬂ Pasition _ B
a0 Angle between active faces
4.2 Throat
~Face sides
1 =] Side

Add weld...
=l

—Weld layout computing data -

Computing settings PANY

572.75649276110 Area & Usep

29046.316536452 Ju © Use I

217468.48084523 3y Jp: polar inertia

296514,79738168 Jp Ir: sum (133

OK | Cancel

Z00M
2z
L] i
= Font size

e

Press OK.

You see this:
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B CSE - [TUTORIAL 3.CSE]
%, Fie Modfy Diplay Dram Encui

s Renode Checks 01 dow 7 EE3

1] 1=« (B 8052800 el[blan =[ef@ B vl = [X[¥ @[] +[+[r] 22w K

<
i select by cick, ESC orriht cick o stop.
1

start  [Googe ([ € P

Unselect all (| X |) button.

Now re-execute the weld layout addition command (;_+ left bar) and choose the next face, like this:

A CSE - [TUTORIAL3.CSE]
s, File Modfy Display Draw Engqure Fem JNodes Remode Checks “0rfiodel iosscs  loiis Window P

D@ B[~ | 2[o]]v] 1] 4[] 8] x] ]| 20| $]6[ b0 7] (0@ T ul- =] |x[F|@[s] +[+]r] 5[0 K

", Variables and condiions | 85
) -
Dl [& & Master =

] &
B =
i — o

S |

B Pl

|l |25 |oc Im ) |9 | o | o o || | 2]

]
L < | &
Iactive command: weld layout addition, Choase the supporting face for welds =t =t | il
mm | M| s |eC |

To get info, press F1

Tistat  [Googe [ € P

Repeat the same operations in the weld layout addition dialog:6mm as weld thickness , Apply to all

sides, OK. You will be here:
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A CSE - [TUTORIALS.CSE]
s Fie Modfy Display Draw Engurs Fem INodes Renode Checks o0 fiodc Jolwes Dot Window 7 8 x

z|E|@|B|@| -] | 5ol ]~ < o nlas 2] a]p e el lpl ] | of@F ul- | [x[|@]s] +]t]r] =] |w] K]

0

Variables and conditions | a8 .
Banode | culiiiedemsimeian | =
# @ Master 1?5

= e e s - S R e N L el 4 G P R e A e

B CSE - [TUTORIALS.CSE]
s File Modfy Display Draw Enquie Fem INodes Renode Checks o0 (ocel Jolowses Jorts Window 7 BEE]

D|=|d|m|B (&[] L[0f]r] ] o] -]« 0605 0] 8)0 @0 8]n] m(e@E] U =] [x|B|@|s] +|+[r] s ][] ]

Variables and conditions 1 LS
=
=
=]

S 1

1 | |@]ee | | o5 | | el | @] o

¥

x

\

=
=

2 [ |m|m ks ] < | o | o ] |5

=]

@

&
L £ L]
Aictive command: weld layout addition. Chosse the supporting Face For welds [ R S T = |
mm | M s |eC |

To get info, press F1

We have added 3 weld layouts and the stiffener is completely welded to the column. Now choose a

+X view and zoon near the stiffener. You will see this:
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22 CSE - [TUTORIAL3,CSE]
%, Flle Modfy Display Draw Enqure Fem IModes Renmode Checks -0 Model clwces Joris Window 7

o)

P T = [ R L e - P P e et e R e B e P e 12 R B R e B A R _g|
Wariables and conditions | z
- PPV PSSRV §
- & Master EW
o

iV
a

[ | [ o [ 9] < o] o B [ | ¢ |8 | 0 R B |2 o | ]

v

=

i ]
= [ =] —

To get nfo, press F1

Tistart  [Cooge € P

mm N | s e |

& CSE - [TUTORIAL3.CSE]
%, File Modfy Display Draw Enqure Fem JNodes Renode Checks °0 (ol Jolscs Joni Window 7 E

Do | @@ o[ - | 2 [0z ] 1| o || =[] 2l 28] 2 20 | @22 0] m] o[ wf@ =] uf+ =] [x[F @A[a] +[+[r] w2 x|
z

[

Pl e e el
‘\
IETEYEY ST

Variables and condiions

R TS STRPF U
* @ Master L
B

0% |7

il

] | x | |w]e

Ir
) |

A L N | -

||= 1=

@ >
|Ackive command selet by click. ESC o right click ta stop. et |=v |
To get info, press FL EES

We are now ready to shift these components in place. However we have to understand the amount

of the shift.

Execute the Enquire-Geometry command (—?I 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 command Draw-Enclose (@ button in the main bar),
and then zoon near the mid column point, like this (you are still in the Enquire-Geometry

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

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

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

Choice of the way a copy is defined E|
Translation Ratation
&
123 123 w

2 points 2 Faces face+incr, face point Murneric Z points+angle Member + angle Murneric

Choose the yellow Numeric. Enter DZ=-783.5. You now see this:
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Now we will copy these components down. Using the Enquire-Geometry command you will

understand that we have to copy downward of -223mm. Execute the command Renode-

Components-Copy ( L button in the left bar) choose the Numeric input mode 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 stiffeners near the beam flanges. Using the
Enquire-Geometry command we understand that a good copy vector would be DZ=-79.5mm. Then
re-execute the copy command (we are always copying the selected, 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 stiffener with its welds, like this:
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Re-execute the copy command and enter +79.5mm as DZ. You are now here:
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We will now copy them to the other side of the column. Choose the Renode-Components-Copy

command once more, but now select in this dialog:

Choice of the way a copy is defined E|
Translation Ratation
o
S 2 R
i 12p4
2 points Z faces Face+incr, face point Murmeric 2 poinks+angle Member + angle Numeric

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

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

Angle input [‘5—<|

180 &ngle in degrees

Cancel

You have copied all components to the other side. To be sure, choose a -X (minus, not plus) Std

view (Draw-Std views), and you will see the following:
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Also from a +Z view you will see what follows:

Castalia s.r.1. - all rights reserved - 42



C.S.E.

& cSE - [TUTORIALS.CSE]
©s, File Modfy Diplay Draw Engure Fem INodes Renode Checks window 7 - ax

D(@{@o]8[&]~ [ | £lafl] o] -]« [8 als sl ]e els ][0 (0] wlef@ 7] of+ =] [x[7 Elsl +lrle] o] ]

i s | = Y i)
Baada | covyoooo ]
i zx |

x

ElE| | el |

B 9]¢ 31|

|== 28| 1% | 9| | o B o] |

In an Isometric view you will see:
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Please keep in mind that you could have placed as many stiffeners you wish, where you wish: this is
just a demo. Maybe that 2 stiffeners per side instead of 4 could be enough. If you want you can

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

Unselect all and select just one bolt layout, that in the +Y side.
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Then execute the command Renode-Components-Modify (E’:Id button in the left bar). This
command is active when just one component is selected.

You once more get into the bolt layout main dialog. Like this:
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Bolt layout input

Buolts Arrangement
20-8.8F  Regular " Circular
" Staggered % Free 190.0

Change... I Empty inside

Fieqular, staggered or circular anangement
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= =] I ] [ |
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0t

dd | sebnsel | KL 5
Remove | 4| | palt Nonel J_.‘ Yy Q @ g
Center offset Base information =}
I j Dx * Net length 2
,07 ﬂ Dy 15 Minimum thickness | - | - I @ ‘ I O :
’_ j tingle J 1 Multiplicity : ; n

[ Shear only bolts 1 Flexibility index
[™ Compressed bolts P

[™ Slip resistant Friction data...
I s an anchor Anchor data... o7
[¥ Use bearing suface Bearing data... PANT

[™ Use bolt net-area for bearing calculation

00

[¥ Add inertia of bolts in bearing calculation
v Check block tear Block Tear...

Limit values of elementary actions

— .
Z00M PAMN
1. 117647058

1411200 N N j B Piint.. | Copy | Fill | Hexagons
120637157 N % Plastic
10019075057 Nmm Mz I Do not print messages

Ok | Cancel | Set

Notice that the two bolts of the top row are already selected. Using the right arrow in the Y control,

decrease the 40mm distance from the top of the plate to 35. Like this:
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Change...
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Now unselect the two bolts as already explained (Sel/Unsel and Bolt arrows). Select the bolts of the

bottom row, like this:
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Bolt layout input
Balts
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100020576.93  Nmm Mz [™ Do not prirk messages

ok | Cancel | Set ‘

Using the left arrow change the 40mm distance to 35, like this:
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Bolt layout input

Bolts Anangement
I 20-8 BF " Regular ™ Circular
" Staggered * Free 1490
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Ok Cancel ‘ Set ‘

Press OK.
Now wee have to do the same for the other bolt layout. We can select the other bolt layout and do

the same, or we can maybe do this, which is faster. Unselect 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.
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Now select once more the first (and unique) bolt layout like this:
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And execute the Copy command (i in the left bar), Member+angle mode, select a column face,

leaving 180 degrees as we have done more times. You get here:

B3 CSE - [TUTORIALS.CSE] [BEE]
%, Flle ModFy Display Draw Enqure Fem Jodes Renode Checks o011 Window 7 _ 8 x

Dl@{@lm|n|s|>| | 2l 1|y G0l ] 2] Al0]e (@[55 ]n] olefE 7| o[+ =] [x[7 Els] +|+]r] =]s]u] 0]

T 1 A, o :j

<
‘ctive command select by dlick. ESC o right dick to stap.

% |0z |28 |60 77 |e= | | o | @]

44

[ 09 ] - o o o o] |

|= [en] = o

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

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

stiffener with its welds. Execute the command Modify-Select-Box (|@I 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 other side components, have a look at the Selected

components pane, in the left part of the screen. You see that there are - as expected - 6 weld layouts

and 2 stiffeners selected. Now execute the command Renode-Shift (@I button in the left bar).

Choose the numeric blue mode and input +5mm for DZ. You see now this:
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To get info, press FL
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Now unselect all and repeat the operation with the lower stiffeners, shifting them -5mm in Z

direction. You will see this, finally:
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To get info, press Fi

So we have successfully displaced the stiffeners to increase the room between them and the X

beams.
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Now as the lever of the bolts has somehow increased, we would add stiffeners to the plate. We add
stiffeners to help the plate in bearing bending stresses. This will end the addition of the stiffeners
needed to improve connection stiffness. The stiffeners we are going to add will be placed at mid
width of plate, joining the Y beams to the plate itself. We will first add one stiffener with its welds
and then copy this stiffener with its welds one time to the bottom, and then the two +Y stiffeners

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

Choose an ISO view like this:
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To get info, press F1 mm N s eC

istart [Google CcE P  [ma

Execute the command Renode-Components-Add through ('i"t' button in the left bar). In this

dialog
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choose rectangular plate with bevels. You are now here:

r .|
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5235 Material Choose. ..

1 a

F11 Name

Fem modelling

[~ Create FEM model
0 Borders and welds element size
0 Generic elements size (if 0 then free size)

29 Triangle minimum angle in degrees (default 297)

117

1 Mode distance tolerance (if dist < tol then the nodes are

W Itis a stiffener

I Search and mesh stiffeners when preparing fem model

o]

Cancel |

%

Press the right image-button to choose a one bevel plate (it gets light blue). Then choose the sizes in

this way (we have understood these are correct sizes by using the Enquire-Geometry command):
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Now press OK and you are here:
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Press one the left arrow in the Rx row, then once the left 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 proper point which is at mid-width of the plate upper

dise, like this:
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Now execute the Renode-Components-Addition of a weld layout command (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:
I Weld layout input ﬁ
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In the Weld Thickness edit box input 6. Then press the Apply to all sides button, you see what

follows:
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Press OK, you have placed the joiners between the stiffener and the plate:
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Unselect all. Now re-execute the weld layout addition command and choose the other face:

Castalia s.r.1. - all rights reserved - 60



R CSE - [TUTORIAL3.CSE]

©se Fle Modify Display Draw Enc

Ds(E|m||s-|

C.S.E.

Aol aln| (oM F| vf- —| [x[3[@[s] |+]e] =8[9

[BEE

_ 8 x

Eal 4l s

13 |0 |20 50 | |

| [B0] & (8¢ ] 19 ] o o B <5 |

\

(° Regster

5

C W

S skype™ [

Boem

B oo tur

¥ Imagie.

=

Click left, input 6, then press the Apply to all sides button and note that no weld is applied: this is

because the sides are shorter than 50mm (60-15=45). So input 40 in the "having length higher than'

edit box, and re-press the Apply to all sides button: you now see the following:
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Press OK, and the stiffener is joined:
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As an exercise (it is not strictly necessary, let's apply a bevel to the stiffener). Unselect all (| X |

button in the main bar) and then select only the stiffener. Then execute the command Renode-

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

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

Workings management El

‘Workings present Mews working

‘warking kind Command options

(" Subtraction- rectangular box prism 0 Deltas

" Subtraction - polygon prism

" Face rotation [V Midside points

o~
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% Triangular bevel
(™ Square bevel [ Points at fourths

(" Face translation

Additional preliminat data of waorking

15| Bevel radius

working description

| bevel

Delete last working

Add

Press the Add button. Now select the two points of the side to be cut, like this:
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We are now ready to copy. Select the welds of this stiffener, together with the stiffener itself, like

this:
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Now execute the Renode-Components-Copy command (E button in the left bar), choose the

Member +angle mode, and select a +Y beam face, like this:
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Then leave 180 in this dialog

Angle input

180 Angle in degrees

Cancel

and press OK. You get:
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The generated objects are hidden but you can see them in the Selected Components pane, as shown
in the picture above. Now add to the selection the original stiffener and its welds, like this (we have

slightly changed the view):
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Re-execute the Renode-Components-Copy command, use the same Member+angle option, but
now select a face of the column. Leave 180 degrees and you have finished.

This is a +7Z view:
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This is a +X view:
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And this a adjusted view to see in +Y area:
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If we want to see exactly the opposite side, execute the command Draw-World map (| .| button in

the main bar), and press the space bar. This dialog appears:

Change Yiew [z| |
Actual View Mew Wiew
05646815 0.5645816
0.3064489 0.30E4439
0.1781306 01731306

(] | Cancel |

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

edit boxes. Press OK. You now see from the opposite side:
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We are now ready to join the diagonals to the column. This will be done in the third part of this

tutorial.
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