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1 INTRODUCTION

This tutorial is a tool to start the understandofghow CSE works. No special efforts to have
realistic force values have been made, howevemiiii€xplain several features of the program. By
following this tutorial you will be able to:

Create a dummy fem model to study a constraint join
Assign the materials and cross-section to the fements
Search members

Search jnodes

Add a generic polygon plate

Add a bolt layout with free bolts positioning

Add a weld layout

Set the checks to be performed

Have a general look at the results

Understand bearing surface results

The connection here studied was designed not teddistic, but in order to give a simple and clear
example of a connection which needs an irreguldygom plate and a “free” disposition of the
bolts.

This tutorial is some like 60 pages long becausehewe explained step by step anything with
images, however it takes very few minutes to abtuld these things.

N.B. this tutorial refers to CSE version reportedtbe first page of this document. If you are using
a newer version, keep in mind that some dialogoommands may be different, although the logic of
the program has remained the same. If you find sdiffierences, 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 rfgulete, 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 ithén execute the commaf@&EM-Elements-Add:

the following dialog box will appear.
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[ Beam and truss addition Lé]‘
Elemnent Section number Mode
O L
Trl' Third node Singoi3
— ~
1 Tultipla
# Cancel

I the fallowing pressing any key, arows and CR
excluded, is used to add a node

Select “Beam” and “Single” (they become red); lethied node default value (1 = to the infinite in
+Y direction). Press OK.

The first node of the element must be added now &an click an existing node o define a new
one. Since there are not nodes yet, click the SPBEE on your keypad: the following dialog box

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

2 cse - [csen) - @ x|
%, File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model JClasses Joints Window ?
D|@@@B &~ -] Hlofinl )] -] oz v 2| a2 els| S8 [« 8@ o[- | [2|3|@ls] +]r]r] s]s[w]
Variables and condi | - = 9
:‘ Renode Selected components o=
—— || £ v %
°
| S
=l e
=] Nede addition ==
> g * coordinate:
= 0 ¥ coordnate
Cancel
= 0 Z coordinate
A
« 3 -
=1
To act info, press F1 mm | N |5 |

The first node has been added. If you move the myausne starting from the node will join mouse
pointer and the node. If there were other nodesaogud click them, but since there is only one
node, press the SPACE BAR again in order to adde¢hend node.
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%5, File Modify Display Draw Enquire Fem INodes

Renode Checks 3D Model JClasses

Joints Window 7

|=|@|@|8|S[~| | L|Of ] t] -]« B8] ] L8285 S| A [« &7 u[- =] [x[?[@]s]

i e R Y e L

m)
Variables and conditions | -
Renode  Selected components :

v

|8 |@Jee [ g = e =[]

= |E]E | | mm]b Y] ]| ]

4

[Active command: Beam and truss addition. ESC or right click to stop.
To actinfo, press F1

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

2 csE - [CSE1)

%%, File Modfy Display Draw Enquire Fem JNodes Renode Checks 3D Model JClasses Jloints Window 2
|S|Q|@|B|S]-] o] Lloeplt]o]-]- B 55V 0| 8]0 #] s S|8N - 8lEB uf- -] [x[3[@|s] ]| 2w e
Vaniables and condions [ -
Renode  Selected components
—————————————— || ¥~

Addition of a node i relative coordinates ===
2000 o
0
by
Cancel
0 0z

e LAT 11 IVE NSNSl e ol ol o S [

Te et info, press F1

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

units are displayed in bottom right part of CSE daiw; useModify — Units ﬂ to change units).
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Fem JNodes Renode Checks 3D Model JC

DDH\&\D\Q\ | \%l L R Bt |9\RI‘9\ #\‘b\«b\ﬂ\h\!_ W of- =] [x[5@la] +]r]v] =|=]u] k|

Variables and conditons . B -
Renode Selected componerts ey
—————————— | & ® v £

[N LAT T 1V G e Ea AL W ol il o

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 ench&daddition command.
2.1.2 Assigning cross-section

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

Modify — Select — 1Dto enable finite elements selection. You can as®the button in the toobar.

|
N S i a3 1r2| Y

Now select the element clicking on it with moudi dtick. Selected element is blue.
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2 cst - [esE1)
s file Modfy Display Draw Enquire Fem JNodes Renode Checks 3D Model JClasses Joints Window 2 NEE

D|{@|@|8|&] -] -] Llol(H] t] 4] -] Bl 8ala] Y] 2] 2 0¢ | @]l s| x| [- =7 v]-[= [x[3@Els s 2w N
Varizbles and condtions | N - -
£ v x v ¥
2
— =
— e
|
s
a1
4 » B
[Active command select by click. ESC or right click to stop. =1
Toactinfo, press FL mm | N [s |

Use FEM-Elements-Cross-sectionscommand to assign a shape. If you are using theodéis
command just applies the cross-section HEB200d@tbments, otherwise a dialog box asks if you

want to choose a shape from CSE archive (Si=Yeaj§ldra new shape (No):
CSE &J

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

following dialog box.

Castalia s.r.l. - all rights reserve®-



C.S.E.

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

1" Twelded shapes L-Lh,l
8775 & BE.6025390 it
=]
300 H =9
' 78347704 5 IFOE2.28°
300 B I
330301586 U3 Z25534.370 W3
15 H
a . BRE125 £42895.31; wpl2
15 & 94 490814; 2 3/3IFI2E wpl3
8 )
6 name B2.0903690 2 1200 u
23399997 w2 23399939 o
T_300+300_th15 Mame ok | Update | Cancel |

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

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

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

applies the material S235 to selected element.r@tbe choose “Archive” in the following dialog:
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and then choose the desired material by selectisgappropriate row and pressing the button
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[ Access to Material Archive Iﬁw
Kind By Ft
[ CMR [ Activate [ Activate
I AlSC 0 Min 0 Min
[~ NONST [0 Max [0 Max
tModel ‘ Cancel ‘

"Applica (Apply)" in the following dialog:

Material Archive

[S5cS)

Hame | q | E | nu | Fy -
R3g/32 7.850e-005 2_000e+005 2.000e-001 2.210e+0_
Fe3&0 7.850e-005 2_0&0e+005 3.000e-001 2_350e+0| 1
Fe3a0NoWeight 0.000e+000 2_0&0e+005 3.000e-001 Z2_350e+0
R36/38 7.850e-005 Z2_000e+005 3.000e-001 Z_480e+0
5275 7.701e-005 2.100e+005 3.000e-001 2.750e+0
Fed430 7.850e-005 2_0&0e+005 3.000e-001 2_750e+0
R441/40 7.850e-005 2.000e+005 2.000e-001 2.760et+0
441,42 T7.850e-005 2_.000e+005 2.000e-001 2_500e+0
A5Z9 7.850e-005 2.000e+005 2.000e-001 2.500e+0
RIFAT AT 7 _RENE=NNR Z _ONNe+nng A NNNe-0n1 3 anna+n T
< | 1 | 2
=

S235 has been assigned to selected beam element.
2.1.4 Constraint

To assign a constraint to a node (or to more timrmde), chosen node(s) must be selected. First
of all click Modify — Select — ODto enable nodes selection. You can also use ttterbin the
toolbar.

FJL—I x> @]

Now select top-right node clicking it with mousdtlbutton. A blue square highlights selected
node.

Castalia s.r.l. - all rights reserved 0
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e File

Modify Display Draw Enquire Fem JNodes Renode

Checks

3D Model  JClasses

Joints Window 1

D|e|E|@|8|S]-] | &|0]-m] t]v] =]« |8 515 Y] 2] 8]0|7 | 8] 5 5] o7 - #]@] =] v[- | [x[> @] +] ] =] || ¥
Variables and condtions | - -
:‘ Renode Selected components =
v E ¥
2
o =
Tl o
=|
=
=]
£
[Active command select by click. ESC or right clickto stop 1
To getinfo, press F1 mm | N |s |

UseFEM — Assign constraintcommand. In the dialog box click “Clamped” to aefia constraint
in which all displacements and rotations are nloiwad: when you click this button, indeed, all T
and R boxes are automatically ticked (“Free” removestladl ticks, and manually ticking proper

boxes you can define hinges or other constraird€in

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

v Rz

Cancel

Press OK to assign constraint; in the scene aedsallisplayed on constrained node, and 6 pixels in

it mean that all translations and rotations areatiotved.
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B CSE -
%, file Modfy Display Draw Enquire Fem JNodes Renode Checks 3DModel JChsses Joints Window 2 . al

SE&(0(S-]] LOH]t] 4] =] B 5 ¥] 2|82 e bl 8w [~ BlEF vf- =] [x[F@|a] +[+][r] ]x (] ¥

Variables and condtions | S N
Renode Selected companents 2
it it b .
0

s

)

i x r
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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 neealdid actions because, since the fem model has
been prepared inside CSE, CSE will use fractionsladtic or plastic limits or defined values as
design generalized stresses (internal forcesatial forces, shears, bending moments and torque).

2.2 STEP 2: SEARCHING MEMBERS

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

To do that just execute the commaR&M-Search members!

2.3 STEP 3: SEARCHING JNODES

Now that members have been searched, you neeatitdifferent "jnodes”, that is what will be next
a true, real node (renode). The program scans #rebar model and finds how many equal and
how many different jnodes there are in the modeénreach jnode will be marked and you will be

able to select it in order to work on it.
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To search jnodes just execute the commEM@DE-Search jnodesland answer "Si* (Yes) to the

following question:

CSE

S5c)

Do you really want to search all jnodes? Each info previously input
about re(al) nodes will be lost.

e

As no real nodes info has been defined you willlose anything. Jnodes search is usually done

once for all in a model. Before beginning to addNRIDES, you will check that the JNODES

found are correct. This depends also on how thenfiechel has been prepared.

The following dialog box appears:

r

CSE

===

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

ke

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

computed).

You will get the following message after commandaiion:

[=X)

CSE

l \  Mumber of different jnodes found: 1

%

This means that in this model there is just ondgnahe constraint.

Now the following message appears:

CSE

[S5c=)

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

Castalia s.r.l. - all rights reserved 3
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It asks to make a first choice about the standartdare going to use. This settings will be applied
to all renodes (here just one) as initialisatioriteAvards you will be able to assign different

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

Check settings

S5

Code

" CNR 10011 - Allowable stress
" CNR 10011 - Limit states

* Eurocode 3 -EN 1993-1-8

" 1S 800: working stress

" 15 800: limit states

(" AISC-ASD: allowable stress
" AISCARFD: factor design

Listing
{+ English
" Italian
" Spanish
¥ ©Open when finished checks
¥ 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

Internal actions computing mode
*' From FEM combinations [~ Worst only

Partial safety factors

’1— gammaM, 0
(" Elastic limits e et
© Plasticlmits ~ —J ,17 EEmeckd
" Defined values  ~ From table...
1 M,axial force, compression i s
1 M,axial force, tension 11 gammaM, 3
1 W2, shear force ’—1 e
1 V3, shear force
1 M1, twisting moment : Lzt
1 M2, bending moment
1 M3, bending moment

¥ Use info about end release

Parastitic bending in bolts FEM analysis of components

™ Meglect parasitic bending (* Do not create models

" Create just sketch models

Net cross-sections members checks

¥ Execute checks

" Create complete models

User checks (added formulae) ol cl
* Use Sargon/Clever

" Use Sap2000
" Use other

¥ Execute checks

Displacement bounds of components to print a warning message

0.0087266 Rotation (radians)

OK | Cancel

" Create and analyze models

Choose Eurocode 3 and leave all other defaultsyiehange them later.

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

o ]

In jnode view you get the following:

Castalia s.r.l. - all rights reserved 4
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2 cst - [esE1)

%, file Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClasses Joints Window 2 NE
L31= T W o B T S o e B P P PRI el T T et W B8 Y S M S
Varisbles and conditions | . 2
Rl Selected components. %J\\r g\r

|5 (L [ o ] o o O (s [ (0B 20 SR | [ | @] |

< 3

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

You can now get some info about the jnode founechie the command
JNODE-Edit...

and get the following dialog:

r b |
Jnode collection @

Inquire ‘

(| 1 AR Simple Rigid constraint

No elastic restraint‘

No constraint ‘

Sel f Unsel

Select All

Unselect A1l ‘
Delete ‘

[o):4 |

Cancel ‘

Select the appropriate row and then "Inquire”, getithe following property sheet:

Castalia s.r.l. - all rights reserved. 5
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Info about jnode ]Congﬂain’[ ]

[1] Number

|Sim|:|Ie Rigid constraint

Mark

Number of occurencies 7 | Nodes

LL
1
1 1 | Members 7

Number of members * | BExreme nodes

,1— Cuspidal

,D— Passing by

’D— Intemupted
,D— Number of trusses
’1— Number of beams

o]

Annulla

ke

and clicking to "Constraint” the following:

Info about jnode  Constraint ]

Figid constraint

Envelope of constraint reactions for all jnode instances and load combinations -

Positive Negative

] x 0 Node [ & |0 Node
o R o Node o Re [0 Node
0 Re |0 Node o Rz |0 Node
[ w0 Node P P e
[0 w0 Node 0 w0 Node
o Mz o Node P me 0 Nese

o]

Annulla |

ke

The first dialog tells how many jnodes "AA" thenean the model, and which fem model nodes,
members, and elements the jnode is using. Thended@log presents connection info and
constraint forces envelope; this part is blankhés 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 dialogduding "Jnode Collection” dialog.

Castalia s.r.l. - all rights reserved 6
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You can now wish to examine a listing for all jnedeund. This helps to understand if the fem
model has been prepared correctly, and is an impotdol to pre-study future RENODES.

Now save the model executing the commdrfite-Save and specify a name, for instance

TUTORIALG6.CSE.

Execute the commantNODES-Create listing!: you will get a message telling you that the stres

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

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

about JINODES topology and categorization.

TUTORIALG.txt - WordPad

[S]E [t

File Modifica Visualizza Inserisci Formate 7

DEE S # =) e

C.S.E.
Connection Study Environment

# Copyright 2000-2010 Castalia s.r.l. - http://www.castaliaweb.com

LEGEND

* BLPHA.......... Zngle between the considered member and the mascer, in a
hierarchic jnode

# 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 *

* BETA........... Angle between the considered member and the first member of =
the jnode, in a central, plane jnode

JOINT . v vauvanns 211 the components connecting two members
% UJNCDE..........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

* MARR.....e.e..n Univocal identification of 2 jnode (for example RA, AB, ete.)*

Per ottenere la Guida, premere F1

In particular you will get the following info:

* JNODE 1 MARK AA

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_thl 5

RIGID CONSTRAINT

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

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

Since there is just one jnode selected the switebdl node is allowed. The following button in the

main toolbar is active now:

FEM|[| @ﬁ _U

’F

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

studied. You will see what follows:

ORIAL6.CSE]
“ File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClasses Joints Window 2

D||E|®|8S-] | Llafsult] ]| @ 550 a10Ielo sl n] ~[fl T vf- -] [X[F @8] | +|r] &|e]|] K]
‘ Nodes|

Varizble 2
;

B ES

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 anymoregiites you info about the components selected,
the components present in the renode, and theblesiand conditions present in the model.
Note that clicking a member it gets selected (bare) that the "Selected components” sub-pane in

the left window is upgraded. Clicking and re-clisggiyou select and unselect.

Castalia s.r.l. - all rights reserved 8
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2.5 STEP 5: CONSTRUCTION OF THE REAL NODE
2.5.1 Addition of generic polygon plate

Before adding plates, ud@isplay — Scene pointﬁl and set these parameters in the following
dialog box:

r

b |
Scene points display mode and creation rules @

Scene points display Scene points creation

[v Display points I¥ Sides mid-paints

2 Points dot size (mm) I Sides points at thirds

[ Side points at fourths

| Face centers

’07 Delta 5 =0

Cancel |

ke

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

Remove all the ticks in “Scene points creation'tieeg but keep “Sides mid-points” ticked.

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

Frequert | Simple | PitHol | RecCut | ReoRou | Rechlx | TiCut | Trfou | Finger |
' o
Rect. plate [b,7] Rest plate with bevel [b,h,of Tris plate [5,h] Trapezaid plste [5,8,h] Hex diag. plate [slgha.s.d]
I t —JL
Circular plste [r] Regular palygon plate [r,n] Generis polygon ghete [ ] Angle Double angle
=
GEMERIC s=ction tru ‘Caonstraint blodk [2.0.d]

OK Annulla ?

Castalia s.r.l. - all rights reserved 9
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The dialog box that appears is used to irregulygom plate shape and parameters.

r y
Irregular polygon plate &J

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%)

111

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

[ Itis a stiffener

I Search and mesh stiffeners when preparing fem model

oK Cancel

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

Closed polygon input &J
) / & |
ds 2 c

o
(]
First paint.

todify points
b odify point..
Remove

Adding of preset polpgons

Special polygons...

w

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 plateage (currently it is empty); on the right there ar
buttons to define plate shape.

Castalia s.r.l. - all rights reserve@0
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Click “First point” to define first point coordin@s. 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 polygen input

/ - y

’u— «  Modify point
0

¥ Remaove
Adding of preset polygons
Special polygons.
Cancel Green point is that cunently selected
Red paint is the last added
& Polygon s dhawn closed depending on last input point

dy
dx

Use this button to add a side of the polyc

The following dialog appears; typ&30’ in DX box to define relative coordinates betweeoasd
point and first point (millimetres are current it

Input DX and DY X

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

N.B. Reference axes for plate definition are tHio¥aing:

Y

T—b}(

Castalia s.r.l. - all rights reserve@-l
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The first side has been added (last added poiatliscurrently selected point is green).

Closed polygon input ﬁ

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::

Press then type110’ in DX box and390’ 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 ifoltbwing figure). A third side closed the

polygon connecting last added point to the firghp¢blue arrow)
Closed polygon input =]

New side

o

=l

\ First point...

Maodity points
‘\ << >
@ Madify paint
y Remaove
Adding of preset palygons

Special polygons...

—
—

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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C.S.E.

Add the following sides ad previously done. Theifigis updated when a new side is added.

Input DX and DY X
‘dy 0 [ a5 o' Cancel | oK |
Pres =21, then type OK
Input DX and DY X
‘d,, 350 o |0 oy [E— | oK |
Pres “=—=1, then type OK
Input DX and DY X
‘ V 0 o |85 DY Cancel | ok |
Pres——1, then type OK

Plate shape has been defined.

il 3
Closed polygon input @

— Mew side

EN
T

dx

o

e

a
3
5’;\

Firzt pairit...

M odify points

<

3 |

. Modify point...
y Remove

Adding of preset polygons

Special polygons. ..

—
—

Cancel Green point is that currently selected
Red point is the last added
Palygon is drawn clozed depending on last input point.
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C.S.E.

N.B.: the polygon can be modified adding you caw sa&les (here we used only a method, but
straight sides can be defined in other ways, anclitar sides can be added too — see the guide for
more information); previously defined point canrbeoved or modified. To do that, use the arrows
to select desired point (highlight it in green)ethuse “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 platk the shape here defined is available.

Press OK to end plate shape definition; you gek aprevious dialog box. Define plate thickness

(30mm), keep all the other parameters and presto@idd the plate.

Irregular polygen plate Lth

Polygon...

30 ﬂ Thickness
— P1 MName
5235 Material Change...

Fem modelling

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

,10—
,30—
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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C.S.E.

A new dialog will appear: here you can rotate theaponent 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 Windo 5

Dl (8] || tlf:llr|s =~ B8 EISLALAl5| el oo -8R E vl-[=_[x[3lzla] #|+]0] =[>[v]
Varables and condtons |

Members g
L
Joiners

el ol Ax_Resn |
<A 2AP R o] | o3
| 5[0 Re InePoin| \$
E 3
o oy _Coneel | \‘/
9 oRe
™=}

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

k2l
il g
7
3

1 |®le |aj g

SRSl JETE

g

3
H
0
o

Click in Rxrow, and then in Rz row to place the plate in the correct positi

i | Component IE'E'&J

<l I A e | | ]
| [0 Ry Update |
<l I8 e s Pon I
90 DR

@ oy _Coree |
90 DR: o |

N

Now click “Ins. Point” and select the centre of taee shown hereunder, then press OK.
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C.S.E.

r -

B | 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 previoghlysen point will correspond.

fE CSE - [TUTORIALG.CSE]
°se File Modify Display Draw Enquire Fem JNodes Remode Checks 3D Medel JClasses Joints Window 7 =&

|S|Qlm(a8]- || =0t ] -]~ 8] nls%|0 22 [0 [8]8[]aln] mlefH B vl (= |x|3|@[s] +]+]r] = ]e|uf ]
I — j

E e Smole
o Members
B Though
B Joiners

[3 [Pl A F[F | =17 |9 o

|= (B (8¢ | m |9 ] | = o I [ ] |

[Active command: through addition. Choose the insertion point. ESC or click right to stop. =1 JE1
To get info, press FL mm | N |s |

The plate will be added immediately in the scene.

UseDraw — Enclose@l to enclose all the objects in the view.
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C.S.E.

2 CSE - [TUTORIAL.CSE]
s File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model IClasses Joints Window % [BEE

(s 2= L N e e T L T S 4-@s‘ﬁ5?3(Q§|D|A|W|P'I|Q|“D|';|9|hi e o e T e B i TS R e R Y T
[
%2\(

bl il Y

e x| | Jee |30 R |7 |2

o]

o | m ] iy |

lle =

0
— ESC or right lick to stop. 1 fer | |
To gt infe, press FL mm [N [ [ | |

Plate position is not the correct one yet. We rieedove it.

To know distances between points &sguire — Geometry_?l. For example, enquire the distance
in Z direction between plate upper side and memipgrer 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] =] [ ]
{i{

=Ex

T |« |
e
‘PPQ-@IL

Inquire geometry =]

Number 1 [41 x1 fo w1 [42632564145608e,  Z1 [280 683404355015

Number2  [60 %2 [0 v2 o . 22 [80.5769195556641
DS [2001i248: DX [D DY  [42632564745608e(  DZ |-2007112484733361
~

| | x| | e |50 | o |e= |2

= [0 [ | ][9] <[ o] [

Active command: inquire geometry. ESC o testo destra per uscire. =1 |1
mm | N [s [ | |

To aetinfo, press FL

Press ESC or mouse right button to end enquire @rdm
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C.S.E.

Plate is the only currently select object (if itrist, because you changed selection status of the

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

UseRenode — Shift™| and click “Translation — Numeric” in the followirdjalog box.

Choice of the way a copy is defined I @
Translation l Rotation
=
/ 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 diren, then press OK.
[ Dialog 5c=)

[

Dy

/]

108 0z

Cancel

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 ==

SR80S~ | LO[xlr] ] o] -] 8 5|5 2| 820 ]8]S AR ~ oW T v][- [x[3@[s] +[+]1r] 2|2 || W
Variables and condtions | Al
Renod  Selecied componerts | {Q’ (K( j

B Smole
o Members 0
-8 Through
[T P1 Generic Plate

B2 Joiners

5 [1B)ez |28 | [= |5 |2 | ¥ |F | )< |

|= B0 |8 ||| o] <] o [ o I ] ] |

To get info, press F1
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C.S.E.

UseDraw — Std viewﬂ and choose a +X view to display the following:

EIv15 Al |1l olol3l010] =[8[HZ] o[- [=_[x[3lols] [+(v] 2[3]5] ¥
: | | :
: | |
L | i
=
u
=
gl
8|

Use the command again and choose the first isconaénv.

UseScene pointﬁl command: tick “Face centres” and un-tick “Sidedpoints”.

h .|
Scene points display mode and creation rules &J
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 @nstrlock (it can be the foundation, a wall, etc.)

To add the constraint block uBenode — Components - Add througlﬂl, then choose constraint
block (last button).

Type Height=1000, Length=1000 and Thickness =2 press OK.
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C.S.E.

1000 = Height (DV]
(1000 = Length(D¥)
1250 =] Thickness (DZ)
= Mame

(] Cancel

In the following dialog press once the button in Ry row to place the constraint blockits
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 irated by the arrow in next figure, then press OK.

i | Component IE'E'&J

| -] IU_ R« Restart \

ﬂ j lﬁ Ry Update
]
\ "

ﬂ j |EI Rz |lnz F'u:uintl

90  DR=

90 DRy Cancel

% pr: _ K| %
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C.S.E.

In the scene, click the point to which must coroegppreviously chosen point.

j22 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 condtiens | =

o Smle
¢ Members
B Though
B Joners

=]

| e |5 1 o o | o | Y ¢ | | w0 00 || | e ) |

b (=] B
Active command: through addition. Choose the insertion point. ESC or click right to stop.
To aet info, press F mm| N | s |-C

Constraint block has been added.

Enclose the structu@l and hideScene pointﬁl because they are not necessary.

Scene points display mode and creation rules ‘ u

—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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C.S.E.

|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 componeril.

2.5.2 Addition of bolt layout

Use Renode — Components — Add bolt Iayou.§i| 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

[ 5] [

Bolts

M12-5.6F
W
Change...

Buantity

1 ﬁ Fiows
=]

1 =l Calurning

Free arangement

Arrangement
= Regular " Circular
" Staggered  Free

[ Empty inside

Regular, staggered or circular anrangement

Distances
* ﬂ Rows

E3 j Columns

| | Ll

Balt

Center offset

=
0 =l Dx
i o

=] |
a = Angle J
[V Shear orly bolts
[ Compressed bolts
™ Slip resistant

™ Is an anchor

e e

Base information

280 Met length

30 Minimurn thickness | = | -

1 Multiplicity

1 Flexibility index

Friction data...
Anchar data... o

02
clel

fAA

67T

7 Use bearing surface Bearing data AR
[™ Use bolt net-area for bearing calculation , ) , ,
o . . . _ '7 =] F. -»bearin
[V Add inertia of bolts in bearing calculation : : .| Face Ie] : :
[V Check block tear Block Tear... Z00M PANK
il
Limit walues of elementary actions
30348 N N j o Pint | Copy | Fill ‘ Hexagons
2714338 N W Plastic
il N mm Mz ™ Donot print messages

QK | Cancel ‘ Set |

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

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

Bolt layout input Bolt choice Bolt layout input
Bolts Arrangeme Balts Arnangeme
[Mizeer " Regul Bok [eneer " Regul
" Stagg " Stagg
7 @ EUROHEX Change... 3

INDIAN-HEX

Riegular. staggered oNgjcular arangement M20-8.8F

AMERICAN-HEX

o
Distances L
" EURDHEXHSFG
-
.

Quantity

INDIAN-HEX-HSFG
AMERICAN-HEXHS

\ 6.8 ¥ | Class

~ | Diameter

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 armlB1ns using the proper arrows. Typa80' as

rows distance and.30’ as columns distance. The image is updated irtireal
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C.S.E.

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 colutmasollowing message appears:
[cse (S |

! 3 Bolt #1 is out of clicked face!

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

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

130.0  130.0
e i
= g =
[ ] [an’

©
=
=)
£ F
©
=
o
(%]
/G LE f-ﬁ
o

Previous image was obtained pressing “Copy” butidhe dialog box.

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

bolt in correspondence of member web).

| Cancel

Tick “Empty inside” to remove central bolt.
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C.S.E.

Bolt layout input \ "' F LR - . ® E@&J
Balts rangement
1 20-5.8F *\Fiegular " Circular

" Qgpagered 1 Free

Change...

Regular, staggered or circular arangement

¥ Empty inside

Quiantity Distances
3 ﬂ Rows 130 j Flows

3 ﬂ Columns

Fiee anangement

R

Center offset
[ j D
P o
P = Ao mjj

¥ Shear only bolts

=
130 =l Colurns

| | L«
=TI

Base information

1]

Net length
1} Minimurn thickness | - | -

b uiltiplicity

1 Flexibility index

Friction data
Anchor data... o

[ Compressed balts
™ Slip resistant

I™ Is an anchar

130.0 . 130.0
Pt IS
= e el
o= [a= |
°
o
P=S
X @
7
o
P=S
(48]
@ “g

[=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 bé@iyout 38m downward; if you have

problems in typing ‘-’, type 38 then add *-'.
Center offset
=
o
=

D

Dy

Angle j

130.0 130.0

O o5
[ ]
@ e
o

%*\%‘@

Castalia s.r.l. - all rights reserve@5



C.S.E.

SelectFree in “Arrangement” section to freely move-add-remaiegle 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. Curreiithas red boundary: clickel/Unselo select it:

it becomes yellow.
Bolt layout input TP R e B . [= [ [

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
™ Slip resistant Friction data...

% ~®
[ Iz an anchor Anchor data =
w
™ Use bearing surface Bearing data... I

™ Use balt net-area for bearing caleulation

¥ Add inertia of bolts in bearing calculation fji‘ 1 ﬂ Face ~bearing Iiji‘
W Check block tear Block Tear ZO0OM PAMs

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 |

4z 4z
Free arrangement
agd | sewnsel | an | o]
- Remove | ¢ Balt MHanel j_>| Y -

(]
Q%ﬁ% O%“ﬁ%

PressBolt right arrowtwice to make as current bolt the other bolt duhe plate, then select it.
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C.S.E.

Free arrangement
add | seduneer | an | ]

Femove | «| »| gak M oy

190.

Free arrangement
add | sebuneel | an | ]

Femove | «| »| gak M oy

!

190.

0 %“ﬁ),\

Click Removeébutton to remove selected bolts.

Free anangement
sdd | selnsel | an | |

Remove | «| *| gok Hanel oy

)

130.0 130.0
é)‘. : O o
[ |
(1, G
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C.S.E.

After bolts removal, current bolt is the one indézhin next figure: select it usirgel/Unsebutton.

KeepX left arrow pressed to move selected button leftward.

Free arangement
add | selnsel | am | p

H R
Femove | v Bal Honel | ol vy

Keep it pressed until bolt is in the middle betwéeano upper bolts (distance =65mm from both
bolts).

130.0 65.0 65.0

190.0

& @2,

190.0

N.B.: usezoomandpancommands to have a closer/full view of the figure.
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PressSel/Unselo unselect current bolt (alternatively you caa Nenel!to unselect all bolts)
PressBolt left arrowto make as current bolt the other bolt we havehtt

PresSel/Unselo select it

A w D

KeepX right arrowpressed to move it (bolt layout must be symmeljrica

PresdNone!button to unselect all bolts (it is not closelgessary).

Bolts positioning is now complete; you c@opy the figure with the proper button, show/hide bolts

hexagonsandfill faces with different colours.

Distances between bolts and between bolts andrddaee sides are displayed. Use buttons

to change current face (the green one).

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

message will appear then you try to insert the layo the scene.

Now define the following options:
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remove tick from “Shear only bolts” because theystrwork also under axial forces
do not tick “Compressed bolts” because compressithive carried by bearing surface
do not tick “Slip resistant” because this is netoaslip bolting
do not tick “It is an anchor”
tick “Use bearing surface”

tick “Use bolt net-area for bearing calculation”

tick “Add inertia of bolts in bearing calculation”

tick “Check block tear” to include block tear iretchecks

PressBearing databutton do set parameters to define parameter®mpressed object material.

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

Type the following values:

—21.25in 5 box -0.002in e box -0.0035in g, box 1.5in gy (gammaM) box
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Previous settings define the following constitutize (units are N and mm):

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

computation.

To define bearing surface, pressbearing button under the figure; you will get the followin

dialog box:

On the left there are the controls to define théase (or the surfaces). On the right, in the image
plate boundary is currently selected face. If platstiff enough to assume the it is rigid, préss t

following button:
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Current surface is assumed as bearing surface.

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

cross-section.

Type 30 in “plate thickness” box; fs the value of plate yield stress, so keepditilfearing surface
design stress) is automatically computed on thee lspreviously define values in “bearing

component material data dialog box #adgv). PresCompute c using data below

CSE automatically computes the thickness that meistdded to cross-section.
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KeepFace upper arrovpressed until cross-section becomes current face.

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

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

This is what you get; yellow arrows added to tigeife show the addition to shape borders (c):
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Bearing surface is out of plate boundary: seleatepface by keeping Face lower arrow pressed

until plate boundary becomes green.

Press the following button to get as bearing serthe portion of current bearing surface included

in plate boundary.

This is the bearing surface we needed:
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Finally, we have to define the component on whismpression checks must be done. Select face 3

or 4 and zoom out.

Click the following button.

Now, if select any face but face 3 or 4, you wéesconstraint block boundary in yellow, because it

is the object to be checked.

Press OK to keep this bearing surface and get inadain bolt layout addition dialog box.
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Bearing surface is now displayed in main dialog tmax press OK to add bolt layout.
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2.5.3 Addition of weld layout

Before adding weld layout, select member in orddmtit the selection of the face to be welded to
selected components only (alternatively you couldelect bolt layout and all the faces will be

available).

UseRenode — Components — Add weld layout , then click in the scene member end face.
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The following dialog box appears:
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Do NOT tick “Penetration welding layout” because ave going to add a fillet welds layout.

Type 10(mm) in “keeping a clear distance from bordersladk; keep other default parameters.

PressApply to all sidesbutton to add a fillet weld on all the sides haven length higher than
50(mm). Welds thickness will be equal to 10(mm)u¥all get the following.

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

button let you add single welds on current side; thee guide for more information.

Keep default parameter for torsion computatideg Jp.

Press OK to add the layout.
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(detail)

Use commands iBraw menu to see the structure from other points ofvte zoom, etc.

Use standard view and select first isometric view to get “usual’wie
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2.5.4 Overlaps and coherence controls

The renode has been completed. Bemode-Check Overlaps to be sure that components do

not overlap. In this case there are not overlaps.

Use Renode €heck coherenceo check the correct connection between the coemsn

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

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

member m1 weld layout W2 plate P1 bolt layout B1 constraint block |---|
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2.6 STEP 6: SETTING CHECK SETTINGS

Before executing the checks, let us specify howwaat them to be done (we now choose the
settings that initially have left as default valueSxecute the comman@hecks-Set You get a
dialog like that following.

The standard has already been chosen, Eurocodes3sh limit state standard.

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

automatically opened after the checks and if yairdea listing that includes checks results.

Since we have not a true fem model we must cho®Skgernal actions computing mode”, "Elastic
limits", "Plastic limits" or “Defined Values”. Chae elastic limits, for instance. Then specify the
multiplier of internal actions for each componeribu can specify the number you want. This will
generate 24 notional load combinations. 6 for pasiinternal forces, one by one. Six more for
negative internal forces. Next 12 will be a mix\yfM,, M3, i.e. axial force and bending moments.
Note that the first 24 combination, if using fordé®T coming from fem, refer to the master and
are empty.

For example, define a multiplier equal to 0.3 fibttze limit forces and moments.

Keep default “Partial safety factors”.

In “Checks to be executed” section tick the follog/ioptions
Bolt pressure bearing
Punching shear checks
Block tear checks
Net cross-sections members checks

Do not create models

Keep default “Displacements bounds” for displacenuéecks.
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PresOK to save settings.

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

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

2.7 STEP 7: EXECUTING CHECKS

To execute the checks press the following buttaheneft toolbar Checks — Check renode
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The window above will appear, it is a log windowpkining what happens. At the end just close it
by clicking over the red-background cross.

The output file has been automatically opened. Hal®k at the file if you wish, then minimize or

close the output file window.

2.8 STEP 8: EXAMINING RESULTS

UseChecks — Envelope to display components exploitation envelope.
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While the envelope is displayed, u€#ecks — Enquire to know components maximum
exploitation, its cause and combination. Move mopsmter near a face of the component you

want to inquire and read information in left bottpart.

e

DIFFERENZA TRA EXPL E RIS. CONTR.
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Maximum exploitation for constraint block is 0,6ftdcombination 7 (compression of the member)

and it is due to bearing pressure checks (Causempéession).

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

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

If you useChecks — Current results , displayed and enquired exploitations refer toremnir
combination.
Note that member is white because it has no cetslb or holes for bolts (no bolt bearing pressure

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

Select bolt layout, then usghecks — Display bearing surface results . In the graphic view you

will see the following.

Since member is in tension there is no compressObearing surface (it is white). Bolts maximum

exploitation is 0,739.

Switch through combinations using . Current combination is displayed in bottom-riglairt of
CSE window.

O
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In combination 2 and 3 (shear V2 and V3) we hagenall compression because there is an offset

between member axis, bearing surface barycentrdalhthyout barycentre.

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

In combination 5 (bending moment M2) there is asigant compression.

Bolts are loaded over the neutral axis only, aratibg surface is loaded under neutral axis only.
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In the top-left part of graphic view you can firfietfollowing data:

Bolt layout name; current instance and combinatikamg of bearing surface constitutive law
Axial force and bending moments

Bearing surface exploitation and maximum stresimam stress in bolts

Switch to combination 6 (bending moment M3): sibodt layout is not symmetric with respect of

axis 3, a M3 bending moment gives a neutral axispmmetric to axis 3.

Switch to combination 7, in which we have maximuomstraint block exploitation, due to bearing

surface check.

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

the lower part of bearing surface is more compresisan the upper part.
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You can continue to switch between combinationsse®lbearing surface results.

UseChecks —Displaced in left toolbar to display the displaced view bétrenode in current

combination.
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Switch between combinations to see displaced stredh desired combination and

change displaced scale if you need it.

See, for example, the displaced in combinatiomap(dication scale = 1000).
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