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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. By

following this tutorial you will be able to:

e (Create a dummy fem model to study a constraint joint

® Assign the materials and cross-section to the fem elements
e Search members

e Search jnodes

e Add a generic polygon plate

e Add abolt layout with free bolts positioning

e Add a weld layout

e Set the checks to be performed

e Have a general look at the results

e Understand bearing surface results

The connection here studied was designed not to be realistic, but in order to give a simple and clear
example of a connection which needs an irregular polygon plate and a “free” disposition of the

bolts.

This tutorial is some like 60 pages long because we have explained step by step anything with

images, however it takes very few minutes to actually do these things.

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 CONSTRAINT

Initialization FULL version [

FULL MODE

FULL

Using FULL version you can create freely new RENODES, and besides yu can record new parametric ones
Al LIGHT version commands are available, but the interface is not simplified

LIGHT MODE

LIGHT version uses a simplified interface but only standard nodes can be created, belonging to the database
Proper values for parameters can be set. Mo new parametric RENODE can be recorded

In the initial dialog box, choose the full mode (complete, with no limitations).
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Initial window content: blank.

2.1 STEP 1: GETTING THE FEM MODEL

2.1.1 Getting the fem elements

Activate right window by clicking left inside it, then execute the command FEM-Elements-Add:
the following dialog box will appear.
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Beam and truss addition

Section number

Elemnent

|

Third node

-

I the fallowing pressing any key, arows and CR

excluded, is used to add a node

Mode

Flultipla

Cancel

Select “Beam” and “Single” (they become red); leave third node default value (1 = to the infinite in

+Y direction). Press OK.

The first node of the element must be added now. You can click an existing node o define a new

one. Since there are not nodes yet, click the SPACE BAR on your keypad: the following dialog box

will appear. In this dialog box you can set first node coordinate: leave (0, 0, 0) and press OK.

%, File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model JClasses Joints Window ?
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Variables and condtions
Renode Selected components

|

To act info, press F1

=

z

-

Node addition

g * coordinale:
0 ¥ coordnate
0 Z coordinate

Cancel

=)

The first node has been added. If you move the mouse, a line starting from the node will join mouse

pointer and the node. If there were other nodes you could click them, but since there is only one

node, press the SPACE BAR again in order to add the second node.

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



C.S.E.

i sk - [csE1)

%5, File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel Classes Joints Window ?
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[Active command: Beam and truss addition. ESC or right click to stop.

To actinfo, press F1

A dialog box appears: it defines second node coordinates using a vector starting from the first node.

2 csE - [CSE1)

e File Modify Display Draw
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Enquire Fem JNodes Renode Checks 3D Model IClasses Joints Window 2
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Variables and condtions
Renode Selected compenents

1

Te et info, press F1

Addition of 2 node in relative coordinates

=]

2000 o
o DY
0 [i74

Cancel

Type 2000 in DX box to define a vector in +X direction with a length equal to 2000mm (current

units are displayed in bottom right part of CSE window; use Modify — Units ﬂ to change units).
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2 cse - [CSE1)
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Active command select by click, ESC or right click to stop. c-1
To aetinfo, press F1 mm | N |5 [°C

Beam element has been added. Press ESC to end elements addition command.
2.1.2 Assigning cross-section

To assign a cross-section to finite elements, chosen elements must be selected. First of all click

Modify — Select — 1D to enable finite elements selection. You can also use the button in the toobar.

|
N S i a3 1r2| Y

Now select the element clicking on it with mouse left click. Selected element is blue.

Castalia s.r.1. - all rights reserved - 7



C.S.E.

2 cst - [esE1)
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[Active command select by click. ESC or right click to stop. =1
Toactinfo, press FL mm | N [s |

Use FEM-Elements-Cross-sections command to assign a shape. If you are using the demo this
command just applies the cross-section HEB200 to the elements, otherwise a dialog box asks if you

want to choose a shape from CSE archive (Si=Yes) or add a new shape (No):
CSE &J

) Do you wish to browse archives (yes) or input cross-section sizes (no)?

Click “No” to add a new shape and you will be prompted to choose a cross-section kind, with the

following dialog box.
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B ' Cross-section addition
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Choose welded T shape, and set the following parameters in next dialog box.

e |

1" Twelded shapes

8775 A 56.6025330 it
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23393333 w2 23393995 w5

T_300+300_th15 Mame ok | Update | Cancel |

Click “Update” button to update cross-section image and properties (area, moments of inertia, ecc.);

Type a name for the section, then press OK to assign this cross-section to selected beam element.
2.1.3 Assigning material

Execute the command FEM-Elements-Materials. If you are using the demo this automatically

applies the material S235 to selected element. Otherwise choose “Archive” in the following dialog:
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Access to Material Archive ﬁ
Find Fy Ft
[~ CNR [ Activate [ Activate
[ alsc |D bin ID in

[ MOMST

Model |

Cancel |

and then choose the desired material by selecting the appropriate row and pressing the button

"Applica (Apply)" in the following dialog:

r

Material Archive

Hame I q E nu I Fy -
R3g/32 T7.850e-005 Z2.000e+005 3.000e-001 2.210e+0
T7.701e-005 Z2.100e+005 3.000e-001 2.3 £
Fe3&al T7.850e-005 2 .080e+005 3.000e-001 Z2_.350e+0
Fe3&lNoWeight 0.000e+000 2 .080e+005 3.000e-001 Z2_.350e+0
R36/38 7.850e-005 Z2_000e+005 3.000e-001 Z.480e+0
5275 T7.701e-005 2.100e+005 3.000e-001 2.750e+0
Fed430 7.850e-005 2_0e0et+005 3.000e-001 2.750e+0
k441740 7.850e-00% 2.000e+005 3.000e-001 2.7e0e+0
441,42 T7.850e-005 Z2.000e+005 3.000e-001 2.500e+0
523 T7.850e-005 Z2.000e+005 3.000e-001 Z2.500e+0
RIFAT AT 7 _RENE=NNR Z _ONNe+nng A NNNe-0n1 3 anna+n T
a | [T | r
=

S235 has been assigned to selected beam element.
2.1.4 Constraint

To assign a constraint to a node (or to more than one node), chosen node(s) must be selected. First
of all click Modify — Select — 0D to enable nodes selection. You can also use the button in the
toolbar.

[xJ% @la |

Now select top-right node clicking it with mouse left button. A blue square highlights selected

node.
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jE2 CSE - [CSEL]
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[Active command select by click. ESC or right clickto stop 1
To getinfo, press F1 mm | N |s |

Use FEM - Assign constraint command. In the dialog box click “Clamped” to define a constraint
in which all displacements and rotations are not allowed: when you click this button, indeed, all T;
and R; boxes are automatically ticked (‘“Free” removes all the ticks, and manually ticking proper

boxes you can define hinges or other constraint kinds).

r b |
Selected nodes constraints [ﬁ
Components
v Tx
W Ty Free
v Tz
v Rx
¥ Ry
Ok

v Rz

Cancel

Press OK to assign constraint; in the scene a circle is displayed on constrained node, and 6 pixels in

it mean that all translations and rotations are not allowed.
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[Active command select by click. ESC or right click to stop c-1
To act info, press FL mm | N | s |

The fem model is now completed. You do not need to add actions because, since the fem model has
been prepared inside CSE, CSE will use fractions of elastic or plastic limits or defined values as

design generalized stresses (internal forces, i.e. axial forces, shears, bending moments and torque).

2.2 STEP 2: SEARCHING MEMBERS

To move to connection design you now have to detect which members are present in the fem model.

To do that just execute the command: FEM-Search members!

2.3 STEP 3: SEARCHING JNODES

Now that members have been searched, you need to find different "jnodes", that is what will be next
a true, real node (renode). The program scans the member model and finds how many equal and
how many different jnodes there are in the model. Then each jnode will be marked and you will be

able to select it in order to work on it.

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



C.S.E.

To search jnodes just execute the command JNODE-Search jnodes! and answer "Si" (Yes) to the

following question:

[cse =)

% Do you really want to search all jnodes? Each info previously input

o 4 about re(al) nodes will be lost.

e

As no real nodes info has been defined you will not lose anything. Jnodes search is usually done
once for all in a model. Before beginning to add RENODES, you will check that the JNODES
found are correct. This depends also on how the fem model has been prepared.

The following dialog box appears:
[cse E5)

A Do you wish to discard cuspidal and tangent jnodes (you cannot check
¥ them)?

ke

It is possible to discard cuspidal and tangent jnodes from the search (these jnodes cannot be

computed).

You will get the following message after command execution:
[cse =)

! \  Mumber of different jnodes found: 1

%

This means that in this model there is just one jnode, the constraint.

Now the following message appears:

[cse (e |

Make a first choice of the standard and of general settings to be applied
d 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).
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It asks to make a first choice about the standard you are going to use. This settings will be applied
to all renodes (here just one) as initialisation. Afterwards you will be able to assign different

settings (e.g. about the checks to be done) to each different renode. So the following dialog appears:

S5

Check settings

Code Internal actions computing mode
" CNR 10011 - Allowable stress *' From FEM combinations [~ Worst only

Partial safety factors

¥ Induding results (expanded)

Checks to be executed
Bolt pressure bearings

¥ Execute checks
Punching shear checks
¥ Execute checks

Block tear checks
¥ Execute checks

Simplified through chedks
I¥ Execute checks

1 Translation

¥ Use info about end release

Parastitic bending in bolts

™ Meglect parasitic bending

Met cross-sections members checks
¥ Execute checks

User checks (added formulae)
¥ Execute checks

Displacement bounds of components to print a warning message

0.0087266 Rotation (radians)

OK | Cancel

" CNR 10011 - Limit states = : Gt
@ Eurocode 3 -EN 1993-1-8 Blastichmits - T~ vember L |

" 15 800: working stress € Plastic limits — 4 gemmatd. 1
(" 15 300: limit states ¢ Defined values " From table. ..

" AISC-ASD: allowable stress 1 N, axial force,compression =22 ST
(" ATSC-RFD: factor design 1 M,axial force, tension L1 gammaM, 3
Eon 1 W2, shear force ’1— e

{+ English ’1— V3, shear force

ey ’1— M1, twisting moment : gammal,

s 1 M2, bending moment

¥ ©Open when finished checks ’1— M3, bl moment

FEM analysis of components

(* Do not create models

" Create just sketch models
" Create complete models

" Create and analyze models

{+ Use Sargon/Clever
" Use Sap2000
" Use other

Choose Eurocode 3 and leave all other defaults, we will change them later.

Now you can switch to jnode view. This is done by pressing this button in the main toolbar.

In jnode view you get the following:

o ]
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[Active command select by click. ESC or right click to stop. =1

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

You can now get some info about the jnode found. Execute the command
JNODE-Edit...
and get the following dialog:

r
Jnode collection ﬁ

Inquire |

(| 1 AR Simple Rigid constraint

No elastic restraintl

No constraint |

Sel f Unsel |

Unselect A1l |

Select All |

Delete |

0K I

Cancel
A

Select the appropriate row and then "Inquire", you get the following property sheet:
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Info about jnode |Cor|gt|air‘|’[ I

I Number
ISirane Rigid constraint
P

|1 Number of occurencies I 7 vl Nodes
|1 Number of members I 1 vI Members I 7 'l Extrame nodes

[ cupda

[0 Passingby

0 itempted
[0 Numberoftrusses
[ humberofbeams

f QK I Annulla Applica ?

and clicking to "Constraint" the following:

[ (S5

Info about jnode  Constraint I
Figid constraint
— Envelope of constraint reactions for all jnode instances and load combinations
— Posttive — Negative
IE (= I‘:| Node I‘ﬂ = Iﬂ Mode
I":l Ry ID Node I-ﬂ Ry ID Node
[0 Rz |0 Nods [ Rz |0 Node
[ w0 Node [0 we |0 Node
I_D My ID Nods I-ﬂ Iy ID Node
[0 Mz [0 Node [o mz [0 Node
i
! ok | mmia | pppica | 2|

The first dialog tells how many jnodes "AA" there are in the model, and which fem model nodes,
members, and elements the jnode is using. The second dialog presents connection info and
constraint forces envelope; this part is blank as this fem model has been prepared inside CSE and is
not coming from a true fem analysis.

Press OK and then Cancel to exit from both dialogs, including "Jnode Collection" dialog.
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You can now wish to examine a listing for all jnodes found. This helps to understand if the fem
model has been prepared correctly, and is an important tool to pre-study future RENODES.
Now save the model executing the command File-Save, and specify a name, for instance

TUTORIALG6.CSE.

Execute the command JNODES-Create listing!: you will get a message telling you that the stress

file is missing: it's ok as we are not coming from a true fem analysis.

Now execute the command JNODES-Open listing! You will get a file with useful preliminary info

about JNODES topology and categorization.

TUTCRIAL.txt - WordPad = | ED ||
File Modifica Visualizza Inserisci Formate 7
DEd Sk M B B
C.5.E. *
Connection Study Environment - E
* Copyright 2000-2010 Castalia s.z.l. - hotp://www.castaliswsh.com *
LEGEND =
* AIPHR.......... Zngle between the considered member and the master, in a «
hierarchic jnods *
*  ALINGNMENT..... Parallelism between a couple of local axes. If it is "ma", *
axis "m" of the master is parallel to axis "n" of the slave *
* BETR........... Angle between the considered member and the first member of *
the jnode, in a central, plane jnode -
JOINT...euvnnns A11 the components connecting two members «
# JNODE.......... The set of all joints of a set of members ideally connected *#
in the same point (node). A single jnode can be associated  *
to several nodes of a FEM node -
£ MARK........... Univocal identification of a jnode (for example BA, AB, etc.)*
Per ottencre la Guids, premere FL

In particular you will get the following info:

E R R R R R

* *
* JNODE 1 MARK AA *
* *

E R R R i

GLOBAL TYPOLOGY OF THE JNODE: SIMPLE CONSTRAINT

NODES ASSOCIATED TO THIS JNODE: TOTAL 1
7

MEMBERS IN THE JNODE: TOTAL 1
1

CONSTRAINT - KIND= FIXED SHAPE=T_300x300_thl5

RIGID CONSTRAINT

Castalia s.r.1. - all rights reserved - 17
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2.4 STEP 4: SELECTING THE PROPER JNODE

We are sure that jnode is correct; we can move forward to select it to transform it into a REal
NODE. Left click with mouse over the square "AA" in the graphic pane: it gets yellow. This means
that jnode is selected (all instances of that jnode will be selected, here there is just one instance; in a
true fem model there can be tens of different instances of the same jnode).

Since there is just one jnode selected the switch to real node is allowed. The following button in the

main toolbar is active now:

FEM|[| @ﬁ _U

By pressing it you will get into the 3D environment where RENODES are built up, checked, and

studied. You will see what follows:

. File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClasses Joinis Window 2
D|=e| 0@~ -] 2lafielt] ] -]« 8 Bl 0[]0 [¢ @0 blan ~[#[@ ] v =] [X[@ls] |+[v] =] W]
Varizbles and condtions | Nodes|

2
Renode  Selectad components
- @ Simple &
o

o

<[l ol
gl
F7i
5

8 [w]es ot @ g e

|e= [80] 2 (o o ] | o N 5] |

=1 =1
Display similar jnode sets mm | N |5 [

Note that the left window is not empty anymore: it gives you info about the components selected,
the components present in the renode, and the variables and conditions present in the model.
Note that clicking a member it gets selected (blue) and that the "Selected components" sub-pane in

the left window is upgraded. Clicking and re-clicking you select and unselect.
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2.5 STEP 5: CONSTRUCTION OF THE REAL NODE
2.5.1 Addition of generic polygon plate

Before adding plates, use Display — Scene points ﬂ and set these parameters in the following

dialog box:
§ ~
Scene points display mode and creation rules @
Scene points display Scene points creation
¥ Display points v Sides mid-points
’27 Points dot size (mm) I Sides points at thirds

[ Side points at fourths

| Face centers

’07 Delta 5 =0

Cancel |

ke

e Tick “Display points”
e Type 2’ as dots size

e Remove all the ticks in “Scene points creation” section, but keep “Sides mid-points” ticked.

Use Renode — Components — Add through E and click the generic polygon plate in the
following property sheet:

Frequert | Simple | PitHol | RecCut | ReoRou | Rechlx | TiCut | Trfou | Finger |

i

A

Rect. plst= [.0] Rect plate with bavel [l | Tria plat= [.4] Trapszaid plste [0,8.1] Hex disg plate [aloha.s.d]

| [

Girular plst= [1] Regular polygon plst [r.] Generic polygon ghete [ Dauble angle
=
GEMERIG saction tru Gonstraint block [0.0.d]

OK Annulla ?
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The dialog box that appears is used to irregular polygon plate shape and parameters.

r y
Irregular polygon plate @

a ﬂ Thickness
P1 Mame
5235 Material Change...

Fem modelling

[~ Create FEM model
0 Borders and welds element size
0 Generic elements size (jif 0 then free size)
9 Triangle minimum angle in degrees (default 29%)

1 Node distance tolerance (if dist < tol then the nodes are merged)

111

[ Itis a stiffener

I Search and mesh stiffeners when preparing fem model

oK Cancel

To define plate shape press “Polygon” button: the following dialog box will appear.

Closed polygon input @
) / & |
ds 2 c

¢
(]
First paint.

todify points

<< 3>
M b odify point..
¥ Remove
Adding of preset polpgons

Special polygons...

—
—

Cancel Green point is that curently selscted

Fied point is the last added

Polygon is drawn closed depending on last input paint.

In the left part of the dialog box there is plate image (currently it is empty); on the right there are

buttons to define plate shape.
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Click “First point” to define first point coordinates. The following dialog box appears: press OK to
define point (0, 0) as origin.

Input X and Y Iﬁ

|E b4 0 5 Cancel | 1] 4 | ‘

Now the first point is displayed.

Closed polygon input ==

New side

Madify paints
/ << >
’u— «  Modify point
s Renow
Adding of preset polygons

Special palygons.

Cancel Green point is that currently selected

Red paint is the last added
& Polygon s dhawn closed depending on last input point

4
Use this button to add a side of the polygon: il

The following dialog appears; type ‘7130 in DX box to define relative coordinates between second

point and first point (millimetres are current units):

Input DX and DY X

130 D% [0 D'y Cancel | ok |

N.B. Reference axes for plate definition are the following:

Y

T—b}(
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The first side has been added (last added point is red, currently selected point is green).

Closed polygon input @

New side

\ £ k]

First paint..
Madify points
<< >»
[0 . Modiy point..
T o [ Gus=
Adding of preset polygons

Special polygons...

Cancel Green point is that currently selected

Red paint is the last added

Polygon is drawin closed depending on last input point.

Add a new side::

dy

Press ———1 then type ‘110’ in DX box and ‘390’ in DY box and press OK.

Input DX and DY X

110 ox  |3a0 oY Gz | oK |

The second side has been added (see red arrow in the following figure). A third side closed the

polygon connecting last added point to the first point (blue arrow)
Clased polygon input =)

New side

o

=l

\ First point...

Maodity points

<« 33
o P Maodify paint,
1} y Remaove
# Adding of preset palygons

Special polygons...

f
T}

Cancel Green paint is that currently selected
Fied paint is the |ast added
Folygon is drawn closed depending on last input point.
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Add the following sides ad previously done. The figure is updated when a new side is added.

dy

Press o , then type

dy

Press

dy

Press

— , then type

Input DX and DY

(S5

o

0 [ a5 o Cancel
[ Input DX and DY X
350 D% [0 DY Cancel | oK |

Input DX and DY

(S5

o S

Cancel | QK |

, then type

Plate shape has been defined.

Closed polygon input

Cancel

Green point is that cumently selected
Red point is the last added
Palygon is drawn clozed depending on last input point.

— Mew side

~ Modify points

-Adding of preset polpgons 1

EN
T

dx

o

e

a
3
5’;\

Firzt pairit...

<

3 |

i] " aodify point...
0 ¥ Remave

Special polygons. ..
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N.B.: the polygon can be modified adding you can new sides (here we used only a method, but
straight sides can be defined in other ways, and circular sides can be added too — see the guide for
more information), previously defined point can be removed or modified. To do that, use the arrows
to select desired point (highlight it in green), then use “Remove button” to delete it or “Modify

point” to change its coordinates.
Closed polygon input [

New side

First point.
Modify points
<<
’EE— i Modify paint...
’W ¥ Remove

Adding of preset polygons

Special polygons.
Cancel Green point is that curently selected
Fied point is the last added
ﬁ Palygon is diavn closed depending on last input paint.

N.B. From the version 4.30 on, a predefined plate with the shape here defined is available.

Press OK to end plate shape definition; you get back in previous dialog box. Define plate thickness

(30mm), keep all the other parameters and press OK to add the plate.

Irregular polygen plate &J

Polygon...

30 ﬂ Thickness
—l P1 Name
5235 Material Change...

Fem modelling

[~ Create FEM model
Borders and welds element size

,10—
30 Generic elements size (if 0 then free size)
29 Triangle minimum angle in degrees (default 29°)

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

[ Itis a stiffener

™ Search and mesh stiffeners when preparing fem model

oK | Cancel
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A new dialog will appear: here you can rotate the component you are going to insert, and choose the

insertion point.

& cst - muToRIALG.CSE -8 X
. File_Modify Display Draw Enquire Fem INodes Renode Checks 3D Model JClasses Joints Window ? 5

S(ea(8]8]-| | LloH] (1] B 5% 2]al0]r el sl a[n] ~[$ET] vl-[=_[x[s[@s] +[+[v] =][=]u] ]
Variables and condtions |

| [
Renode  Selected components {Q {Q j
[C-esme 5

5 Members E

% Through =

B Joiners -
@

[
- — /
el =l B Restat
([ R updae A
ol R e ran] | \
30 DRx
@0 DRy Caneel
ERE
™|

-
To get info, press F1

R

|3 Ll o g e

=B -0 | ¥ |

=1 [kl
mm|N |s |

Click = in Rx row, and then = in Rz row to place the plate in the correct position

i | Component IE'E'&J

]
<= | |90 Rk Restart I
ﬂ j IEI_ Ry Update
ﬂj 90 PRz Ine Point I

HHl

N

Now click “Ins. Point” and select the centre of the face shown hereunder, then press OK.
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F

i | Component = | E] |-

| =[98 Rk Restart
ﬂ j n Ry IIpdate
ﬂj 90 PRz Ine Point

90  DR=

90 DRy Cancel
90 pRz __O°

il

In the scene, select the point to which previously chosen point will correspond.

22 CSE - [TUTORIALG.CSE] Bl lnjo
%, File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClasses Joints Window ? HEE
O|ed|@|8|S] -] | LIB[wn] t]1]~] < 8] 568 2] a0 (S5 ol a0« oM 2| ulJ= |x|v[@|s] +|+|r] =|e|w| 2
:‘ Variables and condtions | N N -
= :‘
B e Smole T s
¥ Memb
= (I ey j
= B Joiners
]
=|
u
=]
el
‘ . -
|Active command: through additien. Choose the insertion point. ESC or click right to stop. =1 |E1
To aetinfo, press FL mm| N | s |-

The plate will be added immediately in the scene.

Use Draw — Enclose @ to enclose all the objects in the view.
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2 CSE - TUTORIALG.CSE] ST )

s File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model IClasses Joints Window % [BEE

Dl o] 816 | £zl 1] 1] = B 5% 0| sl | el s sln]a) =87 vl [=_[x]5 @] +l+lr] =[s]u] 0]
Varizbles and cenditions I
Renode Selected components J\( {&/

Ll
]

>

[EETENETES

P1 Generic Plate

5 Joiners

K]
i8]
&
B
g = )
| ESC or right click o stop. [ SN ) -5 S I
To ast info, press F1 mm [ N[5 fee |

Plate position is not the correct one yet. We need to move it.

. . . 2 . .
To know distances between points use Enquire — Geometry _| For example, enquire the distance
in Z direction between plate upper side and member upper side. The distance is approximately

200mm.

2 CSE - [TUTORIALG.CSE]
°s File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model IClasses Joints Window 7 [-[=]x]

O[=|(@|8|&[~]| | 2[ofm[ 1] -] o] xl5s2]ale|r elo|s[a|n] ~o[@F vl [-_ [x[Fl@ls] +[+[r] =] [ ]

=Ex

El
I

b Variables and conditions: 1 = [
| _ponos” Sencoamnrs || P {Q
El & Smple

i 75 Members -5
arl|| =% T =
g P1 Generic Plate =]
I+ B8 oiners

Y

LS

o)

i)

o]

ko

= ey P ) =]

=
_I Number 1 4 X1 o hal 4.26326647145608e- Z1 |280.683404355016

4]

5 Number2 [0 %2 [0 v2 [ i 22 [B057651 95556641

X DS 200.11248: D2 q g 426325641 45606 DZ |-200.112484793351 D

_ ~

E

E

©

B

j

I

||

[ ]

5

B

&

el

« =] v
[Active command: inquire geometry. ESC a testo destra per uscire, €1 k1
To astinfo, press FL mm [N [s [ [ |

Press ESC or mouse right button to end enquire command.
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Plate is the only currently select object (if it is not, because you changed selection status of the

objects, select the plate with a click and/or unselect the member).

Use Renode — Shift ™| and click “Translation — Numeric” in the following dialog box.

Choice of the way a copy is defined @
Translation Rotation
v .
=
/ 123 y Bq:l
e 12p4

2 points 2 faces faceHner. face point MNumeric 2 points+angle Member + angle MNumeric

Type -105° in DZ box to define a 105mm translation in —Z direction, then press OK.
[ Dialog [

[

1]

Dy

108 0z

The plate has been shifted downward:

2 CSE - (TUTORIALG.CSE]
®s, File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel IClasses Joints Window 2

D|E|E|e(B[&] o]~ | LlE[etra] t] ]|« |8 5|52 al2| @2 b 0B ~ @B v]l]— [x|2|@a] +]+]r] |2]|w ﬂ\
Variables and condions |

Renods Selected components {Qv

[T P1 Generic Plate
B2 Joiners

4 =] D

=1 =1
To get info, press FI om [N (s e |
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Use Draw — Std view E and choose a +X view to display the following:

1 8 [B]e 20|81l 7 el

oo [0 [0 | | [ o |8 |

1 k1
Toaginfo presFL mm N e |

Use the command again and choose the first isometric view.

Use Scene points **| command: tick “Face centres” and un-tick “Sides mid-points”.

h .|
Scene points display mode and creation rules lé]
Scene points display Scene points creation
¥ Display points [ Sides mid-points
[ Sid ints at third.
2 Points dot size (mm) HEpecEE

[ Side points at fourths

v Face centers

0 Delta 5 =0

Cancel |

Since this renode is a constraint, we need a constraint block (it can be the foundation, a wall, etc.).

To add the constraint block use Renode — Components - Add through Al , then choose constraint

block (last button).

Type Height=1000, Length=1000 and Thickness =250, then press OK.
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1000 =+ Height (D)
1000 | Length D]
250 ::I Thickness [DZ)

-l M arne

(] Cancel

In the following dialog press once the = button in Ry row to place the constraint block in its

correct position.

B Component =SHRCE X _

| ] IU— Rx  Restar
ﬂ j lﬁ Ry Update
ﬂ j IEI_ Fz  Inz. Paint

90 DR«

/

=]
=
=
sl
=
\:
o
=
o
@

=
iy

Press “Ins. Point” button and click the point indicated by the arrow in next figure, then press OK.

i | Component IE'E'&J

ﬂ j IU_ Rx  Restart
\/

ﬂ j |EI Rz |lnz F'u:uintl

90  DR=

90 DRy Cancel

% pr: _ K| %
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In the scene, click the point to which must correspond previously chosen point.

g CSE - [TUTORIALG.CSE]
sy File Modify Display Draw Enquire Fem JNodes Renode Checks 3DMedel IClssses loints Window 2 [=]=]

D|=(@|@[B[&] -] 20wk 1] o] -] B8] 2] 2] 2| ¢l bl e n| =(B[@ B ul.[=_|x|3|@|a] +[+[r] +]2 0] 8|

£ Variables and condiions | = (=
Tl o Soccorpmers | F B
B Smple

Ln 7 Members 4
[ B Though =
b B Joers

Ead &
Y

%

]

E

i

=

=

X+

] @

|

bl

Ll

E

C

7

e

I

| |

u

)

%

=

&

el

b (=] B

__[Active command: through addition. Choose the insertion point. ESC or click right to stop. =1 =1 | [
To aet info, press F mm | N | s c

Constraint block has been added.

Enclose the structure EI and hide Scene points :I because they are not necessary.

Scene points display mode and creation rules ‘ ﬂ

—Scene points display ——————————————————— —5cene points creation

v Sides mid-points

I2 Paints dot size: mm) [ Sides points at thirds '
[~ Side points at fourths

™ Face centers

I u] Deltas =0
OK I Cancel |
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|2 CSE - [TUTORIALG.CSEl =X
° File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClosses Joints Window 2 [=]l&] %]
D@ B|& || Llajefm ] ] -]« 55 e e el sl an] ~| e[@F vl [x[T@a| +[+)1?] 48] ﬁ”
L) Variables and condtions | [
Renode Selected components {i{ -AA {Q g
E’ = e Smple G
kn 7 Members =
F E-@# Through w5
= +{H] H Constraint block
1+ =]
Y g |
% - @ BH=1000000.00 mm®
“ ® BL =250000.00 mm?
® HL= 25000000 mm?
izl B Joiners
=
A
=]
=|
XA
>+
5] ]
3
L]
JLE]
C
2]
£l
==
| |
[ ]
=
[BlE]
&
]
< (=] D
Active command select by click. ESC or right click te stop. c=1 =1
wom [ N[ Jre ||

To et info, press FL

Unselect all the components il

2.5.2 Addition of bolt layout

Use Renode — Components — Add bolt layout il and click in the scene the front face of the

plate.

s - [TUTORIAL6.CSE]
“%e File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClasses Joints Window 2 [-]

D[=(@|e|8|S] - [~ | LlaxH]t] ]+ [BlaE% 2 a0 elsbla(n (@ vl = [x[3[@]s] +]+]r] &[] ¥

B m| 1

B~
]

Variables and conditions

i Selected components Ell
£ Smple :
7 Members i
5 Through -

£ B Joiners g

gl [l o] |

=

Ty AT T Y G - JET A EN T Y

‘ (= v

Active command: addition of  bolt layout. Choose the initial face drilled by bolts.

To getinfo, press F1
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Bolt layout input

Balts Arrangement
f 125 6F = Regular " Circular
" Staggered  Free

Change...

Regular, staggered or circular anrangement

[ Empty inside

Buantity Distances
1 iﬂnws 36 ﬂ Rows
T =] ol % = Cobans &
(=]
Free arangement
| | | x
- -
Bolt i & i
[N} [N
Center offset Base information
o j D 260 Met length s
= e
il ﬂ Dy 30 Minimurn thickness | - | - =]
’EI_J Angle J 1 Multiplicity
=l

[V Shear orly bolts

1 Flexibility index

Friction data...
Anchar data... o

[ Compressed bolts
™ Slip resistant
™ Is an anchor

7 Use bearing surface

Bearing data Rl

[™ Use bolt net-area for bearing calculation

[V Add inertia of bolts in bearing calculation

ﬂ Face ->bearing :—J—:

Fill

PAN

‘ Hexagons

QK | Cancel ‘ Set |

[V Check block tear Block Tear... Z00M
il
Limit walues of elementary actions
30348 N N j R Prirt | Copy |
2714338 N W Plastic
i} Nmm Mz ™ Donat print messages

Click the “Change” button in top left part of the dialog box, then choose 8.8 class and M20 diameter

in the new dialog box. Press OK to return in previous dialog.

Bolt layout input Bolt choice @ Bolt layout input
Bolts Arrangeme Balts Arnangeme
M12-8.0F " Regul Bolt 1 20-8.8F " RAegul
" Stagg " Stagg
o 1
7 ELIRO-HEX Change... 3
" INDIAN-HEX

Riegular. staggered oNgjcular arangement

M20-8.8F
 EMERICANHEX

" EURO-HEXHSFG
" INDIAN-HEX-HSFG
" AMERICANHEXHS

\ 6.8 ¥ | Class

0 ~ | Diameter

Quantity Distances

[ 1]

Resistance area

& Total /
" Threaded
Hole HE¥: hexagon: HSFG JiGh strenath fiction arip; HS high strenath
& Normal
" Precision

Cancel

Regular, staggered or circular anangsment

Guantity Distances

Keep the regular arrangement, define 3 rows and 3 columns using the proper arrows. Type ‘7190’ as

rows distance and ‘730’ as columns distance. The image is updated in real time.
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Regular, staggered or circular arrangement

Cluantity Distances

3 “Rows 190 4 Rows

3 ﬂ Colurmns 130 ﬂ Colurnnz

When you type 130 as distance between the columns, the following message appears:

[cse =x=)

l kL Bolt #1 is out of clicked face!

Click OK, and you will see that there are bolts out of plate borders. It is not a problem because we

are going to remove those bolts (tick “Do not print messages” box to inhibit warning messages).

130.0 130.0
e P
—F= o 4N
o Las
©
=
o
£ f
o
=
[
[45]
/ i LE f-ﬁ
©

Previous image was obtained pressing “Copy” button in the dialog box.

Note that it is not possible to insert bolt layout now, because of the incorrect bolts (there is also a

bolt in correspondence of member web).

Cancel

Tick “Empty inside” to remove central bolt.
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\

'U_ ﬂ Angle J
¥ Shear only bolts

[ Compressed balts

™ Slip resistant

I™ Is an anchar

1 Flexibility index

Friction data
Anchor data... o

Bolt layout input \ " ¥ LR - = L) [E=R e
Balts rangement
1 20-5.8F *\Fiegular " Circular
" Qgpagered 1 Free
Change... ¥ Empty inside
Regular, staggered or circular arangement
Quiantity Distances 130.0 130.0
3 | | 190 =l o =
JF\nws | Pows = e3 =
= = | o= [== |
5 = EE
=l Columns =l Colurns .
(L=}
Free anangement o
(=]
| | s /
- FES
el
Balt A Qi G'A
Center offsst Base information a
=] 0 Net length 2
0 o bx et leng! /- o
0 ﬂ Dy a Minimum thickness | - | - o ,\g
a b uiltiplicity

[=2]
=
w

™ Use bearing surface Bearing data... PANY

™ Use bolt net-area for bearing calculation ; ; , ;
=3 i i —Ji 1 =lF >bearin —— |—
¥ Add inertia of bolts in bearing caleulation : : .| Face Ie] : :
W Check block tear Block Tear... Z00M FaM=

12

Limit values of elementary actions

1270080 N N ﬂ Eorthize Prirt... | Copy | Fil | Hexagons
1085734.42 N W Plastic

54048204.08 MWrmm Mz [™ Do not print messages

Cancel | Set |

Type -38’ in Dy box of “Center offset” section to move bolt layout 38m downward; if you have

problems in typing ‘-’, type 38 then add ‘- .

Center offzet

0 j D

38 j Dy

0 ﬂ Angle j

130.0 130.0

$

O a4
[ ]
@ e
o

.
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Select Free in “Arrangement” section to freely move-add-remove single bolts. Initially, previous

bolts disposition is kept.

Arrangement
" Regular " Circular

{7 Staggered & fFree

v Emphy inzide

We need to remove bolts out of the plate. Current bolt has red boundary: click Sel/Unsel to select it:

it becomes yellow.

Bolt layout input TPl L P . I=NaEn X

Balts Arrangement

M20-6.6F " Regulsr " Circular 130.0 1300

" Staggered 1+ Free

m ¥ Empty inside

Regular, staggered or circular arangement é
Quantity Distances - @ -
3 j Rows 130 j Rows ‘ °

5 ] Colmns 130 = Columns ‘ |
]
Free anangement =
add | seneel | an | ] =]
Remaove | < »| galt None! DR
Center offset Base information
C = | i Net length GI: Gﬂ
= t H
o =i D et lengt
38 ﬂ Dy 1) Minimurn thickness | - | -
- =]
] j fingle j 0 Multiplicity g
W Shear only bolts 1 Flexibility index =
™ Compressed balts

B IS
™ Slip resistant Friction data... O %
I™ s an anchor Anchor data ST =

w

™ Use bearing surface Bearing data... I

™ Use balt net-area for bearing caleulation

— i = . -
¥ Add inertia of bolts in bearing calculation Ji = Face >bearing 7. Ji‘

W Check block tear Block Tear ZO0OM PAM

10 1.17B47058

Limnit values of elementary actions

1270020 N N ﬂ Fort size Print... | Copy | Fill | Hexagons
1085734.42 N W Plastic
54048204.08 MWrmm Mz [™ Do not print messages

Cancel | Set |

agd | sewnsel | an | o]
- Remove j_'| Balt Hanel j_>| y -

o % 4 o %

Con Gy {
Free arrangement

sy

Press Bolt right arrow twice to make as current bolt the other bolt out of the plate, then select it.
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Free arrangement

add | s | | o]
Remove j_»| Balt Hare! j_>| v

!

190.

/

Free arrangement

add | sense | e | o[
Remowve | «| »| ok Hare! j_r|\(

!

190.

Click Remove button to remove selected bolts.

Free anangement

add | semunse | | [
Remove j_'| Balt M arel j_>| v

)

130.0 130.0
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After bolts removal, current bolt is the one indicated in next figure: select it using Sel/Unsel button.

Bolt layout input " ST .8 N = B | |

Bolts Amangement

208 6F © Reguar " Cicular 130.0 130.0

 Staggered @ Free

Changs | % Emplyinside

FRegular, staggered or circular arrangement: é
Quantity Distances 2 O L
i R 5 = Rows ‘ >3

= =]
B 5 = Colunns I |
(=]
Free anangement =
Add H Al vl w E
Penove | oo ted | e[efy
Center offset Base infarmation ar -
0 = 280 Met length I il
= El Mirimum thickness | - | =
® <o irimum thickness -
1 Muliplicy 4
0 j Ange | Shoict S
¥ Shear only boks i Flesibilty indes: =
I~ Compressed baks U

I I an anchor Anchor data
I Use bearing surface Beating data PANY

I™ Use bok net-area for beaiing calculation

¥ Add inetia of boks in bearing calculation *Ji 1 j Face  beaing 7%
¥ Check block tear Block Tear Z00M PANX

1 1.17647058¢

I~ Sip resistant Frction deta.
T =)
©

Limit values of elementam actions

846720 M N j Faeds Print. ‘ Copy | Fil ‘ Hexagons
72382294 N v Flastic
0349372318 Nmm Mz I Do not print messages

oK Concel | el |

Keep X left arrow pressed to move selected button leftward.

Free arangement
add | selnsel | am | p

Femove | v Bal Honel | “

#

i

Keep it pressed until bolt is in the middle between two upper bolts (distance =65mm from both

bolts).

130.0 65.0 65.0

190.0

G @2

190.0

N.B.: use zoom and pan commands to have a closer/full view of the figure.
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1. Press Sel/Unsel to unselect current bolt (alternatively you can use None! to unselect all bolts)
2. Press Bolt left arrow to make as current bolt the other bolt we have to shift
3. Pres Sel/Unsel to select it
4. Keep X right arrow pressed to move it (bolt layout must be symmetrical)
Free anangement—4 =3 4
Add | Sebnsel | an | o]

k

il

Rermove j_>| Ealt Mane! | d
2

65.0 65.0 §65.0 650

190.0

190.0

Press None! button to unselect all bolts (it is not closely necessary).

Bolts positioning is now complete; you can Copy the figure with the proper button, show/hide bolts

hexagons and fill faces with different colours.

Distances between bolts and between bolts and current face sides are displayed. Use =17 buttons

to change current face (the green one).

Note that if bolts distances or distances from sides are too small for chosen standard, a warning

message will appear then you try to insert the layout in the scene.

Now define the following options:
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e remove tick from “Shear only bolts” because they must work also under axial forces
¢ do not tick “Compressed bolts” because compression will be carried by bearing surface
¢ do not tick “Slip resistant” because this is not a no-slip bolting
¢ do not tick “It is an anchor”
e tick “Use bearing surface”
¢ tick “Use bolt net-area for bearing calculation”
¢ tick “Add inertia of bolts in bearing calculation”

e tick “Check block tear” to include block tear in the checks

[~ Shear only bolts 1 Flesibility index
[~ Compressed bolts

[ Slhp resistarnt Friction data...
[~ Iz an anchar Anchor data...
[¥ Use bearing surface Eearing data...

[+ Use bolt net-area for bearing calculation

[v Add inertia of bolts in bearing calculation

[v Check black tear Block Tear...

Press Bearing data button do set parameters to define parameters of compressed object material.

Select “Non-linear analysis — No tension” and ‘“Parabola-rectangle”.

Bearing companent material data =
Unlimited elastic law with limit compressive stress Legenda
€ Unlimited elastic analysis - Mo tension y: yield; u: ultimate;
Es: bolt elastic modulus
m: homogeneization factor
0 235 sigma,max: maximum compression stress
E: modulus of elastidty

m sigma,max gammaM: material partial safety factor

Nonlinear no-tension constitutive law

<
P> = Nonlinear analysis - No tension

ETRE 0.002 0.0035 [0 0 0 [1E

E sy eu gammaM 7| ; (" Blastic perfectly plastic

<
<

s1 el eu gammal {* Parabola-rectangle

carcel
Type the following values:
—21.25 in s; box -0.002 in e box -0.0035 in e, box 1.5 in vy (gammaM) box
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-21.25 -0.002 -0.0035 0 0 a

64

gargmaM

Previous settings define the following constitutive law (units are N and mm):

This will be the constitutive law of the constrain block (which simulates a concrete wall) in bearing

computation.

To define bearing surface, press =>bearing button under the figure; you will get the following

dialog box:

Bearing surface polygon

Bearing surface definition

e = | current face 65.0 6.0 B5.0 650

bearing surface current face borderd by ¢

bearing surface U | current face bordered by c

bearing surface Int | current face

bearing surface Sub | current face

U: union; Int: intersection; Sub subtraction A g
=
Object to be checked as bearing

= current face owner

4
Definition of ¢

180.0

20 Span ¢
Compute c using data below!
20 plate thickness
'T fy (vield stress)

FANT

]

‘51 L

3
14,166666 fid (bearing surface design stress) = ==

—

PANX

Bearing data

1 1.33333333
[

j Font size
Area

[ Compressive force N

red: dicked face; green: current face; yellow: bearing object chosen face

Print... I Copy ‘ Fill ‘ Hexagons

On the left there are the controls to define the surface (or the surfaces). On the right, in the image,

plate boundary is currently selected face. If plate is stiff enough to assume the it is rigid, press the

following button:
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Bearing surface definition

bearing surface = | current face

bearing surface = current face borderd by ¢
bearing surface u current face bardered by ¢
bearing surface Int | current face

bearing surface Sub | current face

U union; Int: intersection; Sub subtraction

Current surface is assumed as bearing surface.

650 650 650 650

b
£ g

180.0

If plate is not stiff enough, you need to define an area near to cross-section imprint in which stress is
diffused. To do that, first of all you need to compute the “thickness” that must be added to the

cross-section.

Type 30 in “plate thickness” box; fy is the value of plate yield stress, so keep it; fjq (bearing surface
design stress) is automatically computed on the base of previously define values in “bearing
component material data dialog box (s; and Ym). Press Compute c using data below:

Definition of c

— |71 Span c ; :

| Compute ¢ using data below! |

30 plate thickness

235 fy (yield stress)

14.166666 fjd (bearing surface design stress)

CSE automatically computes the thickness that must be added to cross-section.
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Keep Face upper arrow pressed until cross-section becomes current face.

—Ji 5 ﬂ Face .7J—.

Click the following button to get current face as bearing surface, with the addition of a border with

a thickness equal to c=71mm, that is previously computed parameter.

Bearing surface definition

bearing surface L= current face

bearing surface = current face borderd by ¢
bearing surface u current face bordered by c
bearing surface Int | current face

bearing surface Sub | current face

s union; Int: intersection; Sub subtraction

This is what you get; yellow arrows added to the figure show the addition to shape borders (c):

65.0 65.0, 650 65.0

190,

190.0
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Bearing surface is out of plate boundary: select plate face by keeping Face lower arrow pressed

until plate boundary becomes green.

190.0

190.0

Press the following button to get as bearing surface the portion of current bearing surface included
in plate boundary.

Bearing surface definition

bearing surface =1 current face

bearing surface = current face borderd by ¢
bearing surface u current face bordered by c
bearing surface Int | current face

bearing surface Sub | current face

Uz umion; Int: intersection; Sub subtraction

This is the bearing surface we needed:

190.0

180.0
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Finally, we have to define the component on which compression checks must be done. Select face 3
or 4 and zoom out.

Bearing surface polygon I&J
Bearing surface definition
bearing surface = | current face
bearing surface = current face borderd by ¢
bearing surface u current face bordered by ¢
bearing surface Int | current face
bearing surface sub | current face

Uz union; Int: intersection; Sub subtraction
Object to be checked as bearing

= current face owner

Definition of ¢

71 Spanc
Compute c using data below! |

30 plate thickness

235 fy (yield stress)

14.166666  fid (bearing surface design stress)

3 j Face I—J—I

PANX
Bearing data : 2, ﬂ Font size
96661 e
red: dicked face; green: current face; yellow: bearing object chosen face
1369365  Compressive force N

oK | Cancel Print... Copy Fill Hexagons

Click the following button.

Object to be checked as bearing

current face owner

Now, if select any face but face 3 or 4, you will see constraint block boundary in yellow, because it
is the object to be checked.

Press OK to keep this bearing surface and get back in main bolt layout addition dialog box.
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Bearing surface polygon

Bearing surface definition

bearing surface = | current face

bearing surface = current face borderd by ¢

bearing surface u current face bordered by c
bearing surface Int | current face
bearing surface Sub | current face

U: union; Int: intersection; Sub subtraction

Object to be checked ag bearing

current face owner

Definition of ¢

pif Span ¢
Compute c using data below!

30 plate thickness

235 fy (yield stress) X X

14.166666 fid (bearing surface design stress) _Ji 4 j = —J—

PANX
Bearing data 1: 2.5 j Font size
96661 s
red: dicked face; green: current face; yellow: bearing object chosen face
1369365  Compressive force N

Cancel Print... Copy Fill Hexagons

Bearing surface is now displayed in main dialog box too; press OK to add bolt layout.

Bolt layout input *hphn )

Balts Arrangement
M20-2.9F " Regular © Cireular 65.0

" Staggered % Free
Change:. v Empty inside

Fiegular, staggered or circular arrangement \ f

Quantity Distances | §)_..
3 j Rows 130 j Rows L L O
[ = colums R
Free arangement |
e D L . e \.;.
Remove | «|+| pot Nare! EEE b

=tec |

650 650 650

Cenler offset Base information Vg

,n_ j D 280 Net lenath ‘t/:@ )
’T j Dy 30 Minirmurn thickness '-\ /
,n_ j ange 1|1 Multiplicity

190.0

™ Shear only bolts ’7— Flexibility index
™ Compressed balts

™ Slip resistant Friction data...
I 1z an anchor Anchor data.
W Use bearing surface Bearing data

¥ Use bolt net-area for bearing calculation

W Add inertia of bolts in bearing calculation

' '
W' Check block tear Block Tear. 200k PAMNX

10 117647058

Limit values of elementary actions
846720 N N

= Fontsie Print | Copy | Fil | Hexagons
723822 94 N v Plastic
42207078 Nmm Mz

0K I Cancel | Set |

[~ Do not print messages
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[ CSE- [TUTORIALG.CSE]
File Modify Display Draw Enquire Fem INodes Renode Checks 3DModel Classes loints Window 2

Dlsl@lE(B[S-[ | Lol 1] ] -] E oY e 22 elolblan] ~(ef@= ul-[= [x[FTE@la] +]+[r] &[] K]
Variables and conditions 1
= |} B

B Simple

o Members '\v
8 Through e
-8 Joiners
=[5 1 Bot layout =
® 6M2035F —

® Shearand traction
® Using bearing surface
®  Noninear bearing
®  Pabolz rectangle
® Nt sipresistart
e = 000

@ No-compression bolts
® 1Ares = 24500 mm*
o 1A= 31420mm*
@
‘ = v
[Active command select by click, ESC or ight click to stop. ~1 k1
om [ N[ s e ||

To aetinfo, press FL

2.5.3 Addition of weld layout

Before adding weld layout, select member in order to limit the selection of the face to be welded to

selected components only (alternatively you could unselect bolt layout and all the faces will be

available).

2 csk - ruToRIALGCSE]

1
i
i

°%e File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClasses Joints Window 2 [-1=]=]
D|=|@|&|8|8 -] | &[0f=lm] 1] 1[-][@5lE8 e[ alR||els[slaln] ~[e[@Z vl-[= [x[F @] +[+[1r] =[] K]
Variables and conditions ] ) I
Renade Selected compenents AAI {&( -
5 e Smoe {i' 4

Bl T_3006x300_th15
& Data ot avaiable
T Camp

o
o]
g
ﬁ'a“
4

‘ bl IS

=+[E] B1 Botlayout
* 6M2036F
® Shearand traction
® Using bearing suface
#  MNoninearbearing
®  Pabolarectangle
® Not sipresitant
+ K- 000
® No-compression boks
® lhes= 24500mm*
® 1A= 31420mm

e 0 T - A e 4 e P L R

4 = v
Active command select by click. ESC or right click to stop. =1 |e=1

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

Use Renode — Components — Add weld layout §_+| then click in the scene member end face.
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[TUTORIAL6.CSE] J
s, File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model JClasses Joints Window 2 [=]l=]x]

S(m(B|8 o[ | 2Ofn] 1] ] -] |8] 52 22 0[]0 oo |n weME vl [= [x|3[@[s] +[+]r] =]]r]

Variables and condiions Bl
h
Renode Selected componerts (Q =
E- e Smole
s B Members -
o =-[5] m1 Beam gy
= El-#e T_300x300_th15
i+ # Data not avalble 5|
T Clemp —
= 2 Troug
B Through
% -8 Joiners
™ =-[E] B1 Bolt layout
* GM20-88F
2!  Shear andtraction
[z ® Using bearing suface
v ®  Nonlinear bearing
®  Parshola rectangee
= @ Mot sipresisert
= * K= 000
- ® No-compression bokis
i ® 1A= 24500 mm
= ® 1A= 31420mm
ol @
il
[ ]
E
C
2
|
I
| |
| |
o3
EE|
&
el
« = v
[Active command: weld layout addition. Choese the supporting face for welds =1 JE1
To get info, press FL mm | N | s |C

The following dialog box appears:
I'\‘nl'eld layout input u

~General data
™ Penetration welding layout [+ Shap

10 Weld thickness

rIr 1

Apply to all sides | having length higher than | 50

keeping a dear distance from borders of

17

—Modify single welds
Weld Remove!
Length

Thickness

Position

1 1| B |

Angle between active faces

- RN

Throat

~Face sides

i = e Add weld...
=1

—Weld layout computing data Computing settings PANY
0 Area & Use Jp
1 I f 4
0 u  Use I —J— — I———
' '
1] v Ip: polar inertia : :

: ; It sum (1/3)Lt3 el Fil | [Faptt
£ 1F >
Print... Copy... |
Cancel =l Fontsize
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Do NOT tick “Penetration welding layout” because we are going to add a fillet welds layout.

Type /0(mm) in “keeping a clear distance from borders of” box; keep other default parameters.

General data
[~ Penetration welding layout ¥ Shop . EX il
10 Weld thickness

Initialization

Apply to all sides | having length higher than | 50

keeping a cear distance from borders of 10

Press Apply to all sides button to add a fillet weld on all the sides having a length higher than
50(mm). Welds thickness will be equal to 10(mm). You will get the following.

N.B.: Modify single welds section let you modify welds position, length and thickness; Add weld

button let you add single welds on current side; see the guide for more information.
Keep default parameter for torsion computation (Use Jp).

Press OK to add the layout.
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2 CSE - [TUTORIALG CSE] T
% File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model IClssses Joints Window 2 [=]=]

D|@RlE(B|&]-] | Llofmm 1] ] -] E e 282 elo]blan] « (8@ T ul-[= |x[F@ls] +|+r] ][] x]
| N -

H
] = Smple

i Elo Members -
ot ¢ E-[Elmigeam £
d I Eese 730030015

i+ i & Data not availabls sl

i - Clamp

S -8 Though

% 188 Joiners

™ =[] W1 Filt Welds

®n-5

| o t= 100mm

= ®a= 710mm

2|

1=

=

X+

>+

il ]
il

L]

E

c

#

L=

Ed

| |

| |

by

[Bl8]

&

]

3 3
[Active command select by click. ESC or right click to stop. 1 [=1 | |

e mm | N[5 [ ||

(detail)

Use commands in Draw menu to see the structure from other points of view, to zoom, etc.

B P PEI PR (I 2Pl 3k

Use standard view s_ﬁl and select first isometric view to get “usual” view.
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2.5.4 Overlaps and coherence controls

The renode has been completed. Use Renode-Check Overlaps ﬂ to be sure that components do

not overlap. In this case there are not overlaps.

fE2 CSE - [TUTORIALG.CSE]

%, File Modiy Display Draw Enquire Fem JNodes Renode Checks 3D Model IClasses Joints Window 7
[S(@Ie(A[S]~] | Ljofelt]e] -] B 5580|800 @l S| p R oM T vl = [x[*[@Als] +]+]r]]e]|uw] 2

Variables and conditions

I i 2 [
Renods Selected components £ - ;
=1 | PN B

15 |06 |0 |+ = | % | =
L
EFF
@23
Big
[EIETE

|= (] (o |mIm| 9| | = B [s]x)¥ |

To getinfo, press F1

Use Renode — Check coherence to check the correct connection between the components.

[ cse =S |

l , CHAIN1 mil *(W1)"P1:(E1):|---|

Chains are listed: it means that all the components are properly connected. In this case we have a

single path (chain) only from member to constraint block. This path is:

member ml - weld layout W2 - plate PI - bolt layout Bl - constraint block |---|
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2.6 STEP 6: SETTING CHECK SETTINGS

Before executing the checks, let us specify how we want them to be done (we now choose the
settings that initially have left as default values). Execute the command Checks-Set. You get a

dialog like that following.

The standard has already been chosen, Eurocode 3. This is a limit state standard.

In the “Listing” section choose the language, then tick the proper boxes if you want the listing to be

automatically opened after the checks and if you desire a listing that includes checks results.

Since we have not a true fem model we must choose as "Internal actions computing mode", "Elastic
limits", "Plastic limits" or “Defined Values”. Choose elastic limits, for instance. Then specify the
multiplier of internal actions for each component. You can specify the number you want. This will
generate 24 notional load combinations. 6 for positive internal forces, one by one. Six more for
negative internal forces. Next 12 will be a mix of N, My, M3, i.e. axial force and bending moments.
Note that the first 24 combination, if using forces NOT coming from fem, refer to the master and
are empty.

For example, define a multiplier equal to 0.3 for all the limit forces and moments.

Keep default “Partial safety factors”.

In “Checks to be executed” section tick the following options
e Bolt pressure bearing

® Punching shear checks

e Block tear checks

e Net cross-sections members checks

o Do not create models

Keep default “Displacements bounds” for displacement checks.
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r

Check settings

—Code
 CMNR 10011 - Allowable stress
 CNR 10011 - Limit states

% Eurocode 3 - EN 1993-1-8

" 15 800: working stress

15 B00: limit states

™ AISC-ASD: allowable stress
" AISC-LRFD: factor design

—Listing
+ English
" Italian
" Spanish

v Open when finished chedks

v Induding results (expanded)

—Internal actions computing mode
| " From FEM combinations [ Worst only ‘

% Elastic limits
™ Plastic limits
" Defined values From table. ..
M,axial force,compression
N,axial force, tension
0.3 V2, shear force

3 V3, shear force

0.3 M1, twisting moment

3 M2, bending moment

R

0.3 M3, bending moment

¥ Use info about end release

—Partial safety factors

gamma, 0

gammah, 1

1.25 gammaM, 2

1 gammaM,3

gammaM, 4

gammaM, 5

1119711

A
—Checks to be executed
—Bolt pressure bearings

v Execute checks

—Punching shear checks
¥ Execute chedks

 Parastitic bending in bolts

[ Meglect parasitic bending

~Met cross-sections members checks

¥ Execute checks

Block tear chedks
v Execute checks

r—User checks (added formulae)
™ Execute checks

—Simplified through checks
™ Execute checks

—FEM analysis of components

% Do not create models

™ Create just sketch models
" Create complete models

" Create and analyze models

(¢ Use Sargon/Clever
' Use Sap2000
" Use other

Displacement bounds of components to print a warning message

I 0.0087266 Rotation (radians)

I 1 Translation

o]

Cancel

Press OK to save settings.

Notes: “simplified through checks” do not cover plates: they can be checked via fem models, but we

are not going to use them now; “user checks” have not been defined here.

2.7 STEP 7: EXECUTING CHECKS

[ /]
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[ Running... @1

Running checks: instance 1 of 1 combination 18 of 24. -
Running checks: instance 1 of 1 combination 19 of 24.

Running checks: instance 1 of 1 combination 20 of 24.

Running checks: instance 1 of 1 combination 21 of 24,

Running checks: instance 1 of 1 combination 22 of 24.

Running checks: instance 1 of 1 combination 23 of 24.

Running checks: instance 1 of 1 combination 24 of 24.

Envelope calculation. ..

Creation of listing...

Binary file creation... step 1of 6

Binary file creation... step 2of 6

Binary file creation... step 3of 6

Binary file creation... step 4 of 6

Binary file creation... step 5of 6 L
Binary file creation... step 6 of 6 =
End of checks.

\ =

The window above will appear, it is a log window explaining what happens. At the end just close it

by clicking over the red-background cross.

The output file has been automatically opened. Have a look at the file if you wish, then minimize or

close the output file window.

TUTORIALG.CSE.AA EURO3.out - WordPad E@
Eile Medifica Visualizza Inserisci Formato 2
® e B
: H @
# cC.5.E £
# #
# Connection Study Envircnment #
# #
F3 Copyright (c) 2001-2010 - Castalia srl - Milan Ttaly EY
# #
# www . castaliaweb.com #
# +
# * #
# ver #

Rknoledgment

1 ]
1 ]
| ]
| This program is the result of years of research in steel structures and |
| is able to automatically perform quite many checks regarding steel con— |
| nections. The program is able to fully check joiners of very complex steel |
| connections, made up by freely placing components and joiners, i.e. no |
| special ad hoc rule is used, but very general ones to compute stress state |
| of arbitrarily structured "scenes", as freely determined by the user. |
| ]
1 ]
1 ]
| ]
1 ]
1 ]
| ]

This version was released in January 2010, check for updates

=3 S Total computing area of a boltlayout I

< 0 '

Per ottenere la Guida, premere F1

2.8 STEP 8: EXAMINING RESULTS

Use Checks — Envelope l? to display components exploitation envelope.
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g CSE - [TUTORIALG.CSE]
% File Modify Display Draw Enquire Fem JNodes Remode Checks 3DModel IClasses Joints Window 2 [-l=]x]

D||W|®|B[&] ] - | Llof]u] 1] 4]~ < |8 5l5¥] 2| slw]w| 45| 50w o(o[@ B vl = [x]7 @] +|+v] 5]s]uw] 2]
Vatisbles and condtions |
Fenode | Selected components {Q

& Smple

L A T g W e e o e N el e P R =

Exploitation envelope
0.20 0.40 0.60 0.80 1.00 1.20 1.40
« = v

Active command select by click. ESC or right click to stop. =1 =1
To getinfo, press FI <

. L . ? .
While the envelope is displayed, use Checks — Enquire _I to know components maximum
exploitation, its cause and combination. Move mouse pointer near a face of the component you

want to inquire and read information in left bottom part.

[TUTORIAL6.CSE]
Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel /Classer Jont= Window 2 [-[=]x]

L[ B g | Lk bl s|s | 2| al0|e | @2 o] p|7 w|ejE F l-[—[x|3[@A[s] +[+]1r] 5|21 K

1
T
Renode |l Selected components {Q

- @ Simple

=N A T I o [ e o W GV W ] el e

Exploitation envelope
0.20 0.40 0.60 0.80 1.00 1.20 1.40
« = v

1 J=1 | [
[itaiano ralia)} | ¢ | |

‘= 0614 - CAUSE=  COMPRESSION - COMBI= 7 - INSTANCE=

|---| - ENV= 0.614 - CAUSE=  COMPRESSION - COMBI= 7 - INSTANCE= 1 3 ) /kreRENZA TRA EXPL E RIS. CONTR.
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Maximum exploitation for constraint block is 0,614 in combination 7 (compression of the member)

and it is due to bearing pressure checks (Cause = Compression).

You can inquire bolts (resistance checks), plate maximum exploitation (only bolt bearing pressure

and block tearing checks where executed in this model for the plate; fem model was not required).

If you use Checks — Current results ﬂ, displayed and enquired exploitations refer to current
combination.
Note that member is white because it has no cuts, bevels or holes for bolts (no bolt bearing pressure

checks, block tearing checks or net section checks), and no fem model was required.

Select bolt layout, then use Checks — Display bearing surface results IE In the graphic view you

will see the following.

2 CSE - [TUTORIALG.CSE] =g
®se Eile Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model JClasses Joints Window I NEE

S| &lB|S|-] | Llo|]ml ] ]| - |8 5E Y] 2 a0 e elslslaln] ~|El@F u]-T- [x[3@ls] +|+[r] 2]2[w] K|
Variables and condtions - o
:‘ Renods Selected componerts | by E -
[Ee sme  |== ; bolts=4.257.002 N/ man2;
g j
-3 Joiners
=[E] B1 Botleyout

T e BM2DBSF
- & Shear and traction

+ # Using bearing surface
% Nonlincarbearing
- @ Parabola rectangle

al D o @ o
i & Nocompression boks

=1 i@ TlAres= 24500 mm?

=] ® 1A= 31420mm*

=

o B

o @ @

£l

5

PR

= [8]8

C.SE. Capyright (C) - 2001:2010 - Castaiia sr - Wil - wnw. sastalisueh, com -
7 v

Active command select by click. ESC or right click te stop. €1 |1
To get info, press F1 mm | N | s T

Since member is in tension there is no compression on bearing surface (it is white). Bolts maximum

exploitation is 0,739.

Switch through combinations using ﬂ. Current combination is displayed in bottom-right part of
CSE window.
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In combination 2 and 3 (shear V2 and V3) we have a small compression because there is an offset

between member axis, bearing surface barycentre and bolt layout barycentre.

In combination 4 (twisting moment) there is no compression.

In combination 5 (bending moment M?2) there is a significant compression.

B2 CSE - [TUTORIALG.CSE] =aX
°% File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel IClasses Joints Window 2 [-1=]=]
Dfw{E|e (B[]~ ] - | H[ale] o] || @] 5EY]2] 8)p[o] 0|5 blala] ~|eBE v]-[=_[x]|3]@ls] +]+]e] |s]w] ]
] Variables and condtions | [comeuming pata: =
Boitlayout: 81 Instance = 1 Combination =5, Non inar bearng - Farabn resangle
o ook Secotcomuns || S o comonen .t ey "* -
T e S Bearing exploiations 0,443 ; Sgma,max bearng=0 75000 N/ mr2;  Sigma.max bols=1.18584002 NI mv2; ?
Enj 7 Members b
i 88 Through |
= 28 Joiners
i -[Z] B1 Bot layout 0|
< * GM20BIF =
> @ Shear and traction
% @ Using bearing suface:
™ Nonlinearbearing
[ ®  Parabola rectangle
=] ® Mot sip-resistart e
= bl ® @ @
| @ No-compression botts
— ® Thes = 245.00mmt
E ® 1A= 31420mm*
=
]
z
>+ ||
o Ler =
=
|
E
< O O
=
[&
e
| |
| |
4
B
BB
el
G.5.E. Gopyright (G) - 2001-2010 - Gastaia 3 - Mian - wir.castalweb.com -
< = b
— =5 JI=1
To qetinfo, press FL mm | N s |c | |

+ Bolts in tension
+ Bearing surface
not loaded

NEUTRAL AXIS

» Bearing surface
in compression
+ Bolts not loaded

+ Bolt not loaded O

Castalia s.r.1. - all rights reserved - 57



C.S.E.

In the top-left part of graphic view you can find the following data:

e Bolt layout name; current instance and combination; kind of bearing surface constitutive law
® Axial force and bending moments

e Bearing surface exploitation and maximum stress; maximum stress in bolts

COMPUTING DATA:

Bolt layout:  B1 Instance = 1; Combination = §;  Mon linear bearing :  Parabola rectangle

N=1.480=003 N; MrZ2.51Te+007T NMmm; My=1.3242018 N mm;

Baaring =xploitstion= 0.443 ; Sigma, max bearing=-—5.275=2+000 N/ mm*2; Sigma,max bolts=1.158=+002 M/ mm*Z;

Switch to combination 6 (bending moment M3): since bolt layout is not symmetric with respect of
axis 3, a M3 bending moment gives a neutral axis not symmetric to axis 3.

2} CSE - [TUTORIALG.CSE] =
®s, File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel IClasses Joints Window 2 _[=]x

171" T The NG e o T A R K= e A P P P I e R e NN i P Y R VA Y A L
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Switch to combination 7, in which we have maximum constraint block exploitation, due to bearing

surface check.

Since there is a offset between member axis, bearing surface barycentre and bolt layout barycentre,

the lower part of bearing surface is more compressed than the upper part.
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You can continue to switch between combinations and see bearing surface results.

Use Checks —Displaced Iﬁ in left toolbar to display the displaced view of the renode in current

combination.
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Switch between combinations to see displaced structure in desired combination ililil and

change displaced scale if you need it ﬁl.

See, for example, the displaced in combination 5 (amplification scale = 1000).
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