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1 INTRODUCTION

This tutorial is a tool to start the understanding of how CSE works. No special efforts to have

realistic force values have been made, however this will explain several features of the program.

This tutorial will show how to apply a parametric renode (P-Renode) to a given renode.
The application of a prenode leads to the automatic construction of a renode on the basis of the
previously recorded construction of a similar node. This function is available in the LIGHT version
and in the FULL one as well.

It is possible to apply a prenode to a renode if the renode is empty and if there is a similar
prenode in the archive.
A renode is empty if there has not been any any addition of components, any modification or

work process on the members, etc. After jnodes search, renodes are empty. If a renode has been

modified, it can be turned back into an empty renode with the command Reset renode content! E
in the Renode menu (Node menu in the LIGHT version).

A prenode and a renode are similar if they have the same topology and the same cross-
section kinds. For example, a node with an IPE200 horizontal beam connected to the flange of a
HEB200 column is similar to a node with the same kind of connection but with an IPE270 beam
and a HEM?240 column. But if the column is a RHS shape or if the connection is on the web of a

HEB shape, instead of its flange, the nodes are not similar.

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 APPLYICATION OF A PARAMETRIC RENODE
2.1 PRELIMINAR: GETTING THE EMPTY RENODE

In order to make this tutorial a “stand alone” introductive guide to parametric renodes application,

let’s start from a new model. If you already have a renode, skip to step 2.2.

Initialization FULL version @

N FULL[

Using FLILL version you can create freely new RENODES, and besides yu can record new parametric ones
AllLIGHT version commands are available, but the interface is not smplified

LIGHT version uses a smpified interface but only standard nedes can be created, belonging to the database
Proper values for parameters can be set. No new parametric RENODE can be recorded

-FULL MOD!

[~ LIGHT MODI

In the initial dialog box, choose the full mode (complete, with no limitations). The same operations

we are going to do could be done with the light version as well.
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Initial window content: blank. Activate the graphical view by clicking it, then use the command

Fem - Typical structures
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and choose the fourth structure in the “Beam-column joints” page.

Typical Struct

Splice joints |Eeam-Cqumn joints IBeam-Beam joirltsl Ground joirts I Bracings I Laﬁicel

4
2 2 | 3 2 3
1
1 1

Master element is red-coloured

Annulla Applica

In the following dialog box, click “Archive” in the box called “Material”

Material and cross-sections assignment =
[ Material
v
7 Archive... Add... 5
2 e 3

[~ Cross-sections 4; 1

m current Archive... Add new...

22 1 Assign current! | ¥ Strong axis

2 Assign current! | ¥ Strongaxis [~ Hinge
22 3 Assign current! | ¥ Strong axis | Hinge
4 Assign currentt | ¥ Strongaxis [ Hinge
5 Assign current! | [ Strong axis | Hinge

Settings
( ¥ Directly search for jnodes

o

then select S235 from the archive and apply it.
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Material Archive [

| wame g E | nu Fy =
R3E/32 7.850e-005  2.000e+005  3.000e-001  2.210e+0| |
7.701e-005  Z.100e+005 000e-001 H
Fed&0 7.850e-005 2.060e+005 3.000e-001 350e+0
Fe3&0NoWeight 0.000e+000  2.060e+005  3.000e-001  2.350e+0
R36/36 7.850e-005  Z.000e+005  3.000e-001  Z.480e+0
5275 7.701e-005  2.100e+005  3.000e-001  2.750e+0
Fed30 7.850e-005 2.060e+005 3.000e-001 2.750e+0
R441/40 7.850e-005  Z.000e+005  3.000e-001  Z.7&0e+0
R4ad1/42 7.850e-005  2.000e+005  3.000e-001  2.500e+0
ASZ23 7.850e-005 2.000e+005 3.000e-001 2.900e+0
RZAZ /47 7 _R&Ne-NN& 2 _NNNe+nns 2 NNNe-NN1 Z annes+n i
< n | b
e

Back to main dialog box, click “Archive” in the box called “Cross-section”

—Cross-sections v

7?7 current Archive... | Add new... |

Errl 1 Assign current! I Strong axis
77 2 Assign current! ¥ strongaxis [ Hinge
Assign current! | ¥ Strongaxis | Hinge

77 4 Assign current! | ¥ Strong axis ™ Hinge

Lkl

77 5 Assign current! | [V Strongaxis | Hinge

then tick HEB filter and press “Archive”.

i ' Shape Archive Access ﬁ

—Kind ~ Graup
—Rolled H shape: ~ Other ™ Eurcpean
I IPE oL w [ LSM [Equal legs angles] [~ American
I HEA I~ HL I HLS [ USM [Channels] I~ Japanese
M HEE I H< I IS :: #2: [Unequal legs angles) I Indian
[ HEM [~ HD [ H I~ PsH ] GBS
[Plates, Rectangular]
TIPEs [T HP T F 0 [Tubes and Rounds) ~ Name search
I~ HE M [~ IPHASME FHS [Rectangular Hallaw) I Actvate
I~ THSM [H cut as Tees)
I Mame
—welded————————————— [~ Composed ——
[~ HSH H) U0l I LzCR  Data fiters ————
™ USH (U] TUHIL T L4cR Limits | Na Limits
I~ LSHIL) Lt [ Composed
I~ 78Hm ~Cold formed—————————— | ~Design criteria————————————
[~ 0O5H [Box, sharp comers)
[ Omega L Design I Mo Design
| I Generic polygons | rz I Gensiic

| ™ Geneiic | re sy

Cancel |
Archive |

T

All MNone |

odel

Choose HEB300 and apply it.
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i | Shape archive

HNams S B -

HE 140 B - 4.296e+003 3.37Ze-001 5.5

HE 180 B - 5.425et003 4.25%e-001 .

HE 120 B —— &.525e+002 5.12Ze-001 7.2

HE Z00 B —— 7.808e+002 &.12%e-001 a.

HE ZZ0O B - 5.104e+002 7.147e-001 L

HE Z40 B - 1.060e+004 8.320e-001 1.

HE 2&0 B - 1.184e+004 5.298e-001 1.

HE 280 B . 1.314et+004 1.031le+000 1.

HE 300 B - 1_451e+004 1_170e+000 1]

HE 320 B —— 1.812e+004 1.267e+000 1.

WE_340 R 1 TAEe+0nd 1 R4AZe+nnn 1 [T HE 300 B
oloom. | *

Apply I Cancel | lg— 2ngle in degrees

HEB300 is now the current section. Click the “Assign current!” button on member 1 row to assign

current shape to member 1 (the master).

IHE 3008 current l Archive... |

—Cross-sections —Cross-sections

HE 300 B current

] 1 i | [HE 3008
EEr) 7 Assign current! | e

77 3 Assign current! | b
77 4 Assign current! | b
w7 5 Assign current! | w7

Click “Archive” button again, remove the tick from HEB shapes and tick IPE.

8 ' Shape Archive Access
—Kind
—Roled H shapes

MipE "ol IMw

[T HEA [~ HL [ HLs
[THEE T H{ T ILS
[THEM T HD [ H
[Twpes T HP T

[THE T M [ IPNISME

From the IPE archive, choose IPE270 and apply it.
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-
|07 Shape archive
Name 2 B |
IPE 100 P 1.03Ze+002 8.104e-002 4.
IFE 120 P 1.321e+003 1.037e-001 4.
IPE 140 P 1.843e+002 1.250e-001 5.
IFE 160 P 2.00%e+003 1.577e-001 .
IPE 180 P 2.395e+002 1.880e-001 7
IFE 200 P 2.848e+003 2.236e-001 8.
IPE 220 P 3.337et002 2.620e-001 9.
IPFE 240 P 3.31Ze+003 3.071e-001 3.
= 4_554e+0 |
IFE 300 P 5.381let+003 4.224e-001 1.
TEE 33N A ZR1e+NNA 4 15:-0M1 1
4 it r
2pply Cancal | lg_ Angle in degrees

Now current shape is IPE270. Click “Assingn current!” buttons to assign it to members 2, 3, 4, 5.

—Cross-sections —Cross-sections
IIPE 270 current I | IIPE 270 current
IW 1 Assign current! | IW 1 Assign current! |
e Z —p Assign current! IF Z Assign current! |
77 3 — > Assign current! IF 3 Assign current! |
77 4 —> Assign current! IF 4 Assign current! |
ke 5 —» Assign current! IW 5 Assign current!

-
Material and cross-sections assignment u
—Material
|5235 Archive... I Add... |
r—Cross-sections
IIPE 27 current Archive... | Add new... |
| HE 300 B 1 Assign current! | ¥ Strong axis
IIPE 270 2 Assign current!l ¥ strongaxie W Hinge
IIPE 270 3 Assign current!l [V Strong axis ¥ Hinge
IIPE 270 4 Agzign current!l ¥ strong axis ¥ Hinge
IIPE 270 5 Assign current! | [ Strong axis ¥ Hinge
—Settings
¥ Directly search for jnodes
0K I Cancel
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Tick the “Hinge” buttons of members from 2 to 5 in order to define hinged connections. The node

has been defined, with its geometry, material, cross-sections and kind of connections.

Leave the option “Directly search for jnodes” ticked and click OK to get the 3D real node (renode).

Settings

¥ Directly search for jnodes

_m Cancel |

With this option on, members and jnodes are automatically searched. See tutorial 1 to know how to

do this operations step by step.

“Do you wish to add a new node?” Click No.

[cse [==c=)

Now CSE asks a pre-setting for the checks.

[cse =)

Make a first choice of the standard and of general settings to be applied

l % to real nodes, Afterwards you can change this setting for each
renode.The choice of the standard affects standard variable
initializations (e.g. bolt holes).

Checks setting dialog box is shown. Settings may be modified later, so we can skip this step and

press OK without changes.

Castalia s.r.I. - all rights reserved - 9
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Check settings ﬂ
—Code r~Internal actions computing mode ———— —Partial safety factors
" CNR 10011 - Allowable stress | ” From FEM combinations [ Warst only | I .
I ammaM,
" CNR 10011 - Limit states 2
& & Elastic limits Eem| e
15 800: working stress " Plasticlimits — I ! Bt
i " Defined values " From table...
15 800: limit states I 1.25 aammaM, 2
" AISC-ASD: allowable stress I 1 M,axial force, compression
" AISC-LRFD: factor design I 1 N,axial force, tension I 11 gammaM, 3
Listing———————————————— I ! e i |1— gammaM, 4
5
& English I 1 V3, shear force
i i ammaM, 5
" Ttalian I 1 M1, twisting moment I . .
” Spanish
I 1 M2, bending moment
7 .
[+ Open when finished checks I 1 47 A hemtieio moment
[ Extended listing [V Use info about end release
r Checks to be executed
rBolt pressure bearings — | ~Parastitic bending in bolts — [~ FEM analysis of components
W Execute checks ™ Neglect parasitic bending ' Do not create models
" Create just sketch models
i Punching shear checks | ~Met cross-sections members checks ————— " Create complete models
¥ Execute checks ¥ Execute checks " Create and analyze models
Block tear checks ————— [~ User chedks (added formulae)
' Use CSE (Clever,Curan-») J
¥ Execute checks [V Execute checks ™ Use 53p2000
~Simpified through chedks " Use other
¥ Execute checks
Displacement bounds of compenents to print a warning message
I ¥ Translation I 0.0087266 Rotation (radians)
OK. I Cancel

Finally, we get the renode, with members overlapping and not connected.

2 CSE - [CSEL LX)
s File Modify Display Draw Enquire Fem JModes Remode Checks 3D Model PRenode JClasses Joints Window ? [-T=]x]

D|s(@m|E|@-|-| Llaf=H 1] -]~ lExagle| 2ol el slan] « e@E [ = [x[F @ls] +[+[r] =[=[w] ]

Variables and condtions
Renode | Selocted componerts

il 4Ll EA

1

e e | (2

LA N ISNEN S kel ] -]

=
=}

il

4 = B>
ctive command select by click. ESC or right clck to stop. 1 k1
info, press F1 mm | N s T

fle
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2.2 APPLYING A PARAMETRIC RENODE

We have an empty renode. If there are similar prenodes in the archive, we can apply them to our

renode. Use the command

E=
Renode — Assign Prenode ﬂ

In the archive there is one parametric renode similar to current renode, so in the next dialog box it is

shown.

Choiice of the PRencde to be applied =
PRenodes in archive applicable to current Renode Description of the selected PReode
~B =
05M.CO.4BEH_AE ( 3)( 1) - Giunto colonna - 4 \?-
"
5
S8
<< ‘ 12 3>
Joint with a column and 4 hinged beams (rolled | shapes)
Cancel

Use the arrows to see all the available pictures of the prenode highlighted in blue (the only one in

this case).

e 1/2 S

Press OK to apply this prenode.
In the following dialog box, all the operations for renode construction (depending on the current

prenode) are listed. They are all ticked, it means that they will be automatically applied exactly as

they are saved in the prenode, without any change of parameters and data.

Castalia s.r.1. - all rights reserved - 11
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Execution mode of the existing cperations M

—Operations to be done: choice of the execution mode

[w]Choice of the dass and kind of the bolts
[¥Elongation or shortening m2
[¥Elongation or shortening m3
[¥Elongation or shortening m4
[¥Elongation or shortening mS

[w] Addition of a rectangular plate( P1)
[w|Elongation or shortening m2

[w] Addition of a weld layout{W1)

[w] Addition of a bolt layout{B1)

[w] Addition of a rectangular plate( P2 )
[w|Elongation or shortening m3

[w] Addition of a weld layout{ W2}

[w] Addition of a bolt layout{B2 )

[w] Addition of a rectangular plate( P3 )
[w|Elongation or shortening m4

[w] Addition of a weld layout{ W3}

[w] Addition of a bolt layout({B3 )

[+ Addition of a rectanqular plate( P4) %

»

m

Insert a tick to set a fully automatic operation (must not be re-edited)

Allinteractive All automatic |

Cancel |

Press OK and the renode will be automatically constructed following chosen prenode.

[

R csE - [CsE1)
% File Modify Display Draw Eng

DE@@mB|& -~ L0

Eem INodes Renode Checks 3DModel PRenode JClasses Joints Window 2

tlial ] | < B8] b1 2| 2l [ @8l 31812 ~[8[F T T | [x[% @ls] +|+lr] =[2]x] x|

]
o]
]

- Variables and condtions | & 7

s erreen | B N -
* Maser

%i -~ b

v R =

in ==

B I

i+ [=]

5 -

% n

] -

izl

% x|

- =

=i =

x+] 3

& ©

>

[ ]

X

gl

<]

E

C

?

7|

I

[ ] L

u

=

JElE|

= =

| i '

L] =1 =1 | |

To get info, press FL mm N[5 e |

Use Modify — Select —None il to unselect all components.

Use the Draw — Rotate... commands ek to see the node from other points of view.

Castalia s.r.1. - all rights reserved - 12



C.S.E.

H

Use Draw — Standard view and restore original view.

Standard Views &J

A

a L~ | n
150 IS0 150

2.3 MODIFY PRENODE PARAMETERS DURING THE APPLICATION

Use the command

Renode - Reset renode content! E

to clear the renode and make it “empty” again.

S— : e

“Se File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel PRenode JClesses Joint

nts Window 2
{05 | -] 2 [mfeclal [ ]|~ W] sl 2 @l ol 2] oW 5] VT =l il [l <[ o] ]

bl
[ [#1= slle

[ENETEN AT (RS e (oAb G Cad e K T L

To get info, press F1 mm | N | s |

As previously done, use the command

Castalia s.r.1. - all rights reserved - 13
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Ba,
Renode — Assign Prenode ﬂ

Choiice of the PRenode to be applied ==
PRenades in archive applicable to current Renode - Description of the selected PReode
~E &

05M.CO.4BEH_AE { 1)( 1) - Giunto colonna - 4 i
05M.CO.4BEH_AE ( 4)( 1) - Giunto colonna - ¢

L

5
S
<< | [ IS8

Giunto colonna - 4 travi incernierate (profili laminatia 1)

Cancel

N.B. now there are two possible applications of the same prenode: they have the same name, but
one ends with (1)(1) and the other one with (4)(1). This happens because during the first application
of the prenode slave members were renumbered to fit the order saved in the prenode. Now, with the
new renumbering, there are to possible applications of the same prenode. Click OK to apply the first

one.

Execution mode of the existing cperations @

Operations to be done: choice of the execution mode

[w|Choice of the dass and kind of the bolts ~
[#|Elongation or shortening m2

¥ Elongation or shortening m3

[ Elongation or shortening m4

[ Elongation or shortening m5

[w] Addition of a rectangular plate(P1)
[w|Elongation or shortening m2

[w] Addition of a weld layout{\W1)

[w] Addition of a bolt layout{B1)

[v] Addition of a rectangular plate(P2)
[w]Elongation or shortening m3

[w] Addition of a weld layout{W2)

[v] Addition of & balt layout{ B2 )

[w] Addition of a rectangular plate(P3)
[w]Elongation or shortening m4

[v] Addition of a weld layout{Ww3)

[w] Addition of a balt layout{B3 )

[ Addition of a rectangular plate( P4}

mn

Insert a tick to set a fully automatic operation {must not be re-edited)

Allinteractive ‘ Al automatic |

Cancel

Castalia s.r.1. - all rights reserved - 14
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The first time we have clicked OK in this dialog box, leaving all the operations of the list ticked. So

all these operations were done automatically with the parameters saved in the prenode.

If you want to change the parameters of an operation, just remove its tick. For example, we want to

change the parameters of P1 plate: remove its tick a press OK.

r .|
Execution mode of the existing operations @

Operations to be done: choice of the execution mode

[w] Choice of the dass and kind of the bolts
[ Elongation or shortening m2
[ Elongation or shortening m3
[ Elongation or shortening m4

longation or shortening m5
[w|Elongation or shortening m2
Addition of a weld layout{W1)
Addition of & bolt layout{B1)
Addition of & rectangular plate(P2 )
[v|Elongation or shortening m3
Addition of & weld layout{ W2 )
Addition of a bolt layout{ B2 )
[w] Addition of a rectangular plate{P3 )
[w]Elongation or shortening m4
Addition of a weld layout{ W3)
Addition of a bolt layout{ B3 )
[v] Addition of & rectangular plate( P4) S

»

v

m

Insert a tick to set a fully automatic operation (must not be re-edited)

Allinteractive | All automatic |
> OK | Cancel |

N.B. now we are just changing a single component, but more operations can be changed (with the
exception of grayed ones). Button “All interactive” removes all the ticks (where it is possible);
button “All automatic” restores all the ticks.

When we press OK, the construction of the renode following the prenode starts.

The first time we used the command there were no operations without tick, so the construction was

completely automatic and without interruptions.

Now, since there is an operation without tick, the construction will stop at the definition of P1 plate

parameters, showing the associated dialog box.

Castalia s.r.1. - all rights reserved - 15
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Plate or component of standard shape - pamametrized ﬁ
[5¥fio mz.n1/2) /5) | bomm =
[5¥fo( @mz.h1/3) /5) | henm) j

I P1 Mame | ceifmz. tw) Thickness ﬂ

—Fem modelling

I™ Create FEM model I™ Use nenlinear analysis

I 10 Borders and selds element size
I 30 Generic element size (if 0 then free size)

15.8 Itis a stiffener
I 0.5 Mode distance tolerance (if dist < tol then the nodes are merged)

[ Itis a stiffener 1

Copy... ! Print...

[ Search and mesh stiffeners when preparing fem madel

OK I Aggiorna! Cancel

N.B. if you move the dialog box away from the node, you can see that some operations have been

already done (slave members trimming to avoid overlapping).

“se File Modify Display Draw Enquire Fem INodes Renode Checks 3D Model PRenode JClasses Joints Window 7

Dle|@e]B]8[] | L]l 1| =] < [BlslE% 2 al2 | |e] s B]a[n] =8 H = vl = %[ Bla] +l+]r] ][] ]

Vaniables and conditions |
{Q ‘ \A {i'
® laster

andard shape - pamametrized N =)
) =
— ) = \

cei(m2.tw) Tdeess 2

MEQQE'E-\FPJ@E

el I Use nonlinear anaiysis
ars and selds clement size

ic element size (0 then free size)
I stiffener

distance tolerance (fdist < tol then the nodes are merged)

P1

shstiffeners when preparing fem model

copy.. Print.. L
Rt ||| et
ik
= ] -
ai| = = ;
= LSS B S |
Togetinfo, pressFL mm | N |[s [c | |

In the dialog box for P1 plate definition, modify for example the thickness of the plate. In order to
clearly understand what happens, define a thickness that is the double of previous one: current
thickness is cei(m2.tw), it means equal to the tickness of member 2 web rounded up to the nearest

integer. Type “ 2*” in order to get 2*cei(m2.tw), twice the original plate tickness, then press OK.

Castalia s.r.1. - all rights reserved - 16



C.S.E.

Plate or component of standard shape - pamametrized ﬁ
[5*fal mz.n1/2) /5) | bimm) _j
[5+fel (Zmzn1/3) /5) | himm) ﬂ

I Pl MName [ 2*cei(m2.tw) | Thickness '_>I

—Fem modeling

™ Create FEM model I Use nonlinear analysis

I 10 Borders and selds element size
I 30 Generic element size (if 0 then free size)

2.3 Itis a stiffener

I 0.5 Mode distance tolerance (if dist < tol then the nodes are merged)

[ Itis a stiffener

P1

™ Search and mesh stiffeners when preparing fem model

> OK I Aggiorna! Cancel

Copy... Print...

Renode construction is automatically completed. Now P1 is thicker and other components are

coherent with this modification (for example, weld layout connecting P1 to the master).

£

B3 CSE - [TUTORIAL7.CSE] =
°se File Modify Display Draw Enquie Fem JNodes Renode Checks 3DModel PRenode JClesses Joints Window 2 [ =[x

oot = T T T o I e R = e e e s e [ R e e e e . 1= e O e A 4 P Y R e | «h|«n|L7|E”

]

&

1}

: Variables and condtions | 7
; Renode | Selected components {i’ {K( 5|
® Vasier
| I :
. R =
n P
e =
5 .
=+ [=]
| -
& "
] -
z e
bl
|

)

X

1
To get info, press FL mm N[5 e |

In this example we just modified the thickness of a plate, but also other components and operations

can be changed. For example:
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. bolt layouts (diameter, disposition, just shear/anchor/bearing surface options, etc.);

. weld layouts (disposition, thickness, penetration/fillet welds);

. plates, angles and other components sizes and parameters for automatic FEM models;
. work processes (for example bevels and cuts sizes);

. additional variables and conditions;

. check settings;

L4 etc.

Components can be modified also with standard renode commands after prenode automatic
application, but it is often faster and easier to change desired parameters during a re-application of

the prenode.

With the FULL version of CSE it is possible to add new components, work processes, etc. after a

prenode application, as during the manual construction of a renode in the standard way.
2.4 DIFFERENCES USING THE LIGHT VERSION

To get the empty renode, use the command

H
Nodes — Typical nodes

Dialog boxes for the choice of the structure and for the definition of material, shapes and kind of

connections are the same of the FULL version. Once you have the empty renode, use the command

li=ny
Nodes — Assign PRenode B

With the LIGHT version it is not possible to add new components or new work processes. These

operations can be done with the FULL version only.
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