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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:

¢ (Create a dummy fem model to study a splice joint

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

e Search jnodes and get information about them

® Add plates and bolts

® Add penetration welds

e Set the checks to be performed

e Have a look at the results

This tutorial is some like 39 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.

Castalia s.r.I. - all rights reserved - 3



C.S.E.

2 SPLICE JOINT WITH PENETRATION WELDS

Initialization FULL version [

FULL MODE

FULL

Using FULL version you can create freely new RENODES, and besides yu can record new parametric ones
All 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).

2 cs - (csen ST
“s Fle_Modfy Display Draw Enquire Fem IN D Model ) Classe

lodes Renode Checks 3l s Joints Window 2
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To getinfo, press FL mm N s

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.
Execute the command
FEM-Elements-Typical Structures.
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Typical Struct

Master element is red-coloursd

Splice joints | Beam-Column joints | Beam-Beam joints | Ground joints | Bracings | Lattice |

Annulla |

Applica |

In the pane "splice joints" click inside the second image (from the left).

You will get the following dialog box:

Material and cross-sections assignment

|??? 2

Material
| E Archive. .. | Add...
r—Cross-sections
7 current Archive... | Add new... |
I 77 1 Assign current! v Strong axis

Assign current!l v Strong axis

— Settings
[v Directly search for jnodes

Cancel
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One of the beam elements has a “connection code”: it is necessary to define jnode hierarchy. The
element without connection code is the master (in red), the other one is the slave: it is a

hierarchical jnode.

2.1.2 Assigning material

Use the button “Archive” in the box called “Material” in order to assign a material to the member,

choosing it from the archive. It is also possible to add a new material with the button “Add”.

Press “Archive” and then choose the desired material by selecting the appropriate row and pressing

the button "Applica (Apply)" in the following dialog box:

Material Archive S5
Hame g I E I nu Fy -
L3E 32 7.850e-005  2.000e+005  3.000e-001  Z.210e+0

7.701=—-005  2.100e+005  3.000=-001 Z.350=+0[E
Fa3&0 7.850e-005  2Z.060e+005  3.000e-001  Z.350e+0|
Fe3&0NoWeight 0.000e+000  2Z.060e+005  3.000e-001  Z.350e+0
A36/36 7.850e-005  2.000e+005  3.000e=-001  Z.480=+0
5275 7.701e-005  2.100e+005  3.000e-001  Z.7S50e+0
Fed30 7.850e-005  Z.060e+005  3.000e-001  Z.7S0e+0
R441/40 7.8502-005  2.000e+005  3.000e-001  Z.7&0=+0
n441s4z 7.850e-005  2.000e+005  3.000e-001  Z.300e+0
2533 7.850e-005  2Z.000e+005  3.000e-001  Z.300e+0
RZ4Z /4% 7 _ARSNa—NN5 2 _NNNe+nng 2 NNNe-nn1 Z anne+n 3k
4| [T | L

—
Chosen material has been applied.
-
Material and cross-sections assignment
~Material
[s235 achive... | add.. |

Cross-sections

I e rrrent Archive. .. I Ardd new. ..

### If you are using the demo the button “Archive” automatically applies the material S235.

With the “Typical node” tool all the members have the same material. It is possible to define

different materials with the standard fem commands.

Castalia s.r.I. - all rights reserved - 6



C.S.E.

2.1.3 Assigning cross-section

As for the material, it is possible to add new cross-sections or choose them from the archive. Press

“Archive” in the “Cross-sections’” box to browse the archive.

B " Shape Archive Access @
Kind Group
Folled H shapes Others [ European
I IPE oL mw ™ LSM [Equal legs angles) [ American
~HEA [ HL [ HLS ™ USM [Channels) [~ Japarese
> CiE mE EOS ™ LSM [Unequal legs angles] [~ Indian
LTSk ™ NONST
[T HEM [T HD [ H I™ PSH [Plates. Fiectangular)
CIPEx TTHR T P S:lgu;es Tndﬂlour:sl]l Mame search
THE M [ IPNJISMB ) I dciivate
[ THSM [H cut as Tees)
Mame
wielded Composed ——
B B U0l I LR ata filters
M USH.C) [FUHIL T L4cR Limits... Mo Limits
[ LSHL) T ™ Composed
[~ T5HM Cold formed Dresign criteria
[ O%H [Box, shap corners)
™ Omega L Design Mo Design
[ Generic polygons e I Generic
rc |
I” Geneic
Cancel
Al Mone
Model | Archive

Select HEB check box and then "Archive" to filter HEB kind among all the available cross-sections.
Then choose the section HEB200 by selecting the appropriate row, and press the “Apply” button.

r .
B ' Shape archive Iﬁ
Name 2 B -
HE 100 B Z.804e+003 Z.044e-001 4.
HE 1Z0 B 3.40le+003 2.870e-001 5.z
HE 140 B 4.256e+003 3.37Ze-001 e 1
HE 160 B 5.425e+003 4_25%e-001 L8
HE 180 B &.525e+003 5.12Ze-001 7.
HE 220 B 5.104e+002 7.147e-001 5.
HE 240 B 1.0e0e+004 8.320e-001 1.
HE Z&0 B 1.184e+004 3.258e-001 1.
HE ZBO B 1.314e+004 1.031le+000 1.
HE_ 200 R 1 431a+00N4 1 170e+000 1 [T HE 200 B
4| 1 +
Apply | Cancel | lg— Angle in degrees

The chosen shape will appear in the box called “current”.
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I HE 200 B current Archive... | Add new... |

Assign current! | | Strong axis

272 9 Assign current! | ¥ Strong axis

Current shape can now be applied to the members with the “Assign current!” button on the left of

member 1 and member 2 boxes.

Cross-sections

I HE 200 B current Archive.. | Add new... |

q THE 200 B \ Assign currentll v Strang axis
7 Assign currentll Iv Strong axis

Cross-sections

I HE 200 B current Archive... | Add new... |
I HE 200 B Assign current! | v Strang axis

(|HE 2008 \A Assign currentll v Strong axis

Material and cross-sections assignment ﬂ
—Material
I 5235 Archive... Add... |
1 &
e g T
[ Cross-sections

I HE 200 B current Archive... Add new... |

HE 200 8 i Assign current! Il Strong axis
HE 2008 2 Assign current! | ¥ Strong axis

—Settings
¥ Directly search for jnodes

care
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N.B. It is possible to change the current cross-section before assign it to member 2 in order to

define different shapes for the members.

It is possible to apply a rotation of 90° to the members removing the tick from “Strong axis” boxes.

In some nodes, not in this case, it is possible to define hinges for the slaves with proper tick boxes.

Pressing OK with the tick on “Directly search for jnodes”, members and jnodes would be

automatically searched and the resulting 3D renode would be automatically shown.

Remove that tick to see and understand step by step what could be done automatically (steps 2, 3

and 4 of this tutorial).

Settings

[~ Directly search for jnodes

T

CK | Cancel
I
)

Choose “No” in the following dialog box. If you choose “Si” (Yes), will be opened the “Typical
nodes” dialog box and it will be possible to select another kind of node, define its properties, and so

on.

Cse [

|0] Do you wish to add a new node?

A fem model of the defined node has been automatically created.
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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 next get
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.
To search jnodes just execute the command:

JNODE-Search jnodes!

and answer "yes" to the following question:

[cse =)

I.-"'_"‘-.I Do you really want to search all jnodes? Each info previously input
‘&Y' about re(al) nodes will be lost.
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As no real nodes info has been defined you will not lose anything. Jnode 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 appears:
[cse E5)

"-.I 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 (o2 |

l L Nurmber of different jnodes found: 1

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

Now the following message appears:

[cse =5c=)

Make a first choice of the standard and of general settings to be applied
l . to real nedes. Afterwards you can change this setting for each

renode. The choice of the standard affects standard variable

initializations (e.g. bolt holes).

e

asking 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:

Castalia s.r.1. - all rights reserved - 11
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Check settings ﬂ
—Code —Internal actions computing mode —————— ~Partial safety factors
™ CNR 10011 - Allowable stress % From FEM combinations | Worst only ‘
. I i gammaM, 0
" CNR 10011 - Limit states
% Eurocode 3 -EN 1993-1-8 " Blastic limits :II || Monher ll— e
€~ 15 800: working stress : Plastic fimits - '
S Defined values From table...
15 800: limit states 135 gammaM,2
™ AISC-ASD: allowable stress I 1 M, axial force, compression
€ AISC-LRFD: factor design I 1 N,axial force, tension I 11 gammaM, 3
I 1
rListing e S ll— gammaM, 4
% English I 1 V3, shear force
" l— I i gammaM, 5
€ Ttalian 1 M1, twisting moment !
" Spanish
I 1 M2, bending moment
v :
¥ Open when finished checks I 1 M5 bendng moment
¥ Induding results (expanded) [V Use info about end release
—Chedks to be executed
rBolt pressure bearings —————— —Parastitic bending in bolts ———— [ FEM analysis of companents
¥ Execute checks [ Neglect parasitic bending % Do not create models
- ™ Create just sketch models
r~Punching shear checks — ) ~Net cross-sections members checks " Create complete models
W Execute chedks [ Execute chedks " Create and analyze models
—Block tear checks ————————— [~ User checks (added formulae)
¥ |Jse Sargon/Clever
¥ Execute checks [ Execute checks £ Use Sap2000
—Simplified through checks ———— " Use other
V¥ Execute checks
Displacement bounds of components to print a warning message
’7| 1 Translation IO.UUB?ZGG Rotation {radians)
OK I Cancel |

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.

ERAIEE

In jnode view you get the following:
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and get the following dialog:

& A
You can now get some info about the jnode found. Execute the command
JNODE-Edit...
[ Jnode collection @1

() 1 AR  Master

Inquire |

Ho elastic restraint|

No constraint |

Sel / Unsel

Unselect A11

Select A1l

Delete

Cancel |

Select the appropriate row and then "Inquire",

you get the following

Castalia s.r.1. - all rights reserved - 13
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Info about jnode | Magterl

I Number
- IMaster
I Mark

|1 Number of occurencies I 8 vl Nodes
|2 Number of members I 1 Vl Members I 7 VI Extreme nodes

| [T cuspiaal
ID— Passing by
|1— Intemupted

ID— Number of trusses

|2— Number of beams

QK I Annulla Applica 3

and clicking to "Master" the following:

r =5
Info about jnode Master |
 Master
HE 200 B Master cross-section
IBeam Element kind
~ Slave
IHE 2008 LI Slave cross-section I
IBeam Element kind l
IClamp Joint kind
| ISpIicehomogeneous Alignment

 Envelope of intemal forces in slave

— Positive i i
|n.mue+om Ne | 0 Hemert |n.muemm N- | 0 Hlemert
|n.muemm T2+ | 0 Hemert |n.muemm = | 0 Te
[0.000-000 73. [ 0 Hlement [0.000-000 T3 [ 0 ot
|n.mue+om M1+ | 0 Hlemert |n.muemm M- | 0 Hlamot
[0.000e+000 pp. | O Blemert [0.000e+000 mp. | O Elemert
|n.mue+om M3+ | 0 Element 0.000e+000 M3- | 0 Element

ok | Awua | pppica | g

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 connections info and
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internal 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.
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
TUTORIALA4.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.

TUTORIALS.t¢t - WordPad = | 5 jbilom
file Modifica Visualizza Inserisci Formato ?
DEHd &R M B B
* C.5.E. * |
- Connection Study Environment * s
* Copyright 2000-2010 Castalia s.r.l. — http://www.castaliaweb.com 5
* LEGEND *
* ALPHR.......... Angle between the considered member and the master, in a "
* hierarchic jnode *
* ALINGNMENT..... Parallelism between a couple of local axes. If it is "mn", =
* 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.....0ce.. 211 the components connecting two members "
# JHODE.......... 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........e.. Univocal identification of a jnode (for example AR, AB, etc.)*
Per ottenere Ia Guida, premere F1

In particular you will get the following info:

E R R R R R R

* *
* JNODE 1 MARK AA *
* *

E R R R R R

GLOBAL TYPOLOGY OF THE JNODE: HIERARCHIC JNODE

NODES ASSOCIATED TO THIS JNODE: TOTAL 1
8

Castalia s.r.1. - all rights reserved - 15
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MEMBERS IN THE JNODE: TOTAL 2

1 2
JOINT 1 (Beam - Beam) MASTER= HE 200 B SLAVE= HE 200 B
Beam Beam
End joint - Splice-homogeneous - Clamp -
ALPHA= 0.000000 ( 0.00°) COS= 1.000000 SIN= 0.000000 TAN= 0.00000e+000

2.4 STEP 4: SELECTING THE PROPER JNODE

We are sure that jnodes are correct, we can move forward to select one of them to transform it into a
REal NODE. Left click with mouse over the square "AA" in the graphic pane: it gets yellow. This
means you have selected a jnode (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 possible. 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:

21 CSE - (TUTORIALA.CSE]
®s, File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JC

0||@|@|8|S]o] | Lio|lm] 1] ]~ | 555 2| 22

Variables and condtions |
Renode Selecied componerts |

Joints Window 2 ==

@2 Blp|n| ~|w[@ B u[- | 7 @la] «]+]17] 2] |w] 2|
= [l
B E

o Master E|

B

|3 @] |5 A ]

|= &) |3 M| on ] o o I 5] ] ¢ |

To actinfo, press F1 mm | N |s |-C
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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.

=la X

& csE - ruToRIALACSE

s File Modify Display Draw Enquite Fem JNodes Renode Checks 3D Model [Classes Joints Window 2 [=[=]x]
=|@|m@|@]-] | plofsHlr] -] -Exlss] 2l ale]d(lolsle|n] =of| T v =] [x[3@Es] +[+[rr] = |e|w] ]

Variables and condtions | ==
e S I N
- & Maser -
Bl Members
g@mzﬁeam > =
=-T HE2008

® h-2000mm s

& b=2000mm

® = 0mm

® = 150mm

- 1= 180mm
® h1=12£0mm

sl e o

& h2= 330mm
Ta

P am
a#an Splice-homogeneous
g Through

B Joiners

1 A T e 3 e

e} = v
select by click. ESC or right click o stop. 1 =1
To getinfo, press FL mm | N |s | | |

2.5 STEP 5: CONSTRUCTION OF THE REAL NODE

N.B. in this tutorial the renode will be manually build step by step, but it is also possible to apply

one of the available parametric renodes of the archive that apply to the current renode. The

command is Renode - Assign Prenode El.
2.5.1 Addition of plates

We need to trim members in order to get the space where plates can be inserted. Select a member,

then use Renode — Members - Trim-extend command (M).
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- [TUTORIALA.CSE]

Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel IClasses Joints Window 2 [-[=]x]

D|5|Q|®@|8(S] - | &(afm] 1] v ~] <8 5[5E$][ 2] 22| ¢|5| b8 ~[wf@F| v+ —| [x[|@]a] +|+]r] =[] K

T {K, 3 i’

Selected components:
B e Master

T e |e|

P
r

3|0 | |

|2 |80 (0¢8] <[ o [ ][ ¢ | x| | @]

e1 =1 |
To gstinf, pressFL. mm [N e |

The following dialog box appears; choose the numerical mode.

-
Choice of the way to define a translation ﬂ

= Mumerical

-+ Paint |
[ == M|

~

In the next dialog box type ‘-20° and press OK the define a trimming equal to 20mm.

Extension or shortening u

|'2D Extension [+] ar shortening [-]
ar. I Cancel
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SE - [TUTORIAL4.CSE] | e
=]=]x]

Modify Display Drew _En m INodes Renode Checks 3DModel IClasses Joints Window 2

Dénm|m|é|n|~| Ll@fefeaf ]y [= «ﬂs‘ﬁsﬁ‘§§|P|ﬂ|w|r'\|0|“v|1b|9|hiﬂ|ﬂ§§|iF— x[v@s| +|+]v] £[=[v] ¥
I
N m X

/

]
¥ - E
1 select by click. ESC orright click o 5t0. 1 k1
mm N s [ | ]

Now unselect the first member, select the second one and repeat the previous operations in order to

trim the other member.

[ cse - uToriaLa.csel e
[BEE

% File Modity Display Draw Enquire Fem JNodes Renode Checks 3D Model IClasses Joints Window

D@ @8 (&[] | &[0]|m] 1] ] =] <8 55 $|P|R|W|r'\|0|"b|1t|9|1&i o 7 vl - [x[z[@|a] +[+]1?] t|i|l-9|£”

Variables and conditions | Sl=
Soodedompmers || F N
5
=
£
=
& h1=1340mm
* h2= 330mm
T Clamp
52 Through
5 Joiners
@
« = v
1 =1
N P |

To gstinfo, press FL

Use Display — Scene points El to show some relevant points useful to easily add the plates. In the
dialog box, tick “Display points” on the left and keep only “Face centres” tick on the right. This will

create and show the centre of every face in the scene.
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Secene points display mode and creation rules @

Scene points display Scene points creation

» v Display points

[ Sid ints at third
1 Points dot size (mm}) L a e

[ Side points at fourths

—_— ¥ Face centers

] Delta 5 =0
OK | Cancel |

e

N.B. you can modify points size in the scene with the proper parameter in the dialog box

Now you can see centres of the faces (in addition to points on the corners, always displayed if the
box on the left in previous dialog box is ticked). You can also create points without showing them

in the scene.

Use Draw — Extract J to extract selected member. Tick “Selected objects” in the following

dialog box and press OK.

Extraction &
[ 1 Desciption undefined i) xRt
[] 2-Description undefined. [ Selected
] 3 Desciption undefined CEEENEEE
[] 4-Description undefined. '
[ 1 &- Description undefined. I Selected objscts
] 6- Desaription undlfined i
[] 7-Description undefined.
[ 2 Description undefined i
[] 9-Description undefined.
[ 1 10- Description undefined,
I
Select all
Unselect all
Megate curent selection

Cancel

You will get the following. Zoom to have a closer view (use mouse wheel or commands in Draw

menu)
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2 CSE - [TUTORIALA.CSE]
s Elle Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel IClasses Joints Window 2 _ ==

D||a|w(A| ]~ [ | Elale( ]| B 2| oo slslola ] ~|*[F5 ol+ | [x[sl@ls] +l+[v] xls(u] ¥l

Vaniables and condtions | B -
e e oo A A
— | '
-+ Master

n 7 Members
| E-H] m1 Beam
=i &I HE2008
JERS| i@ h=2000mm

i b=2000mm
= & tw= 90mm
&5 i ti=150mm

e r=120mm
=i L e h1=1340mm
]| ® h2= 30mm
= T camp

B Through
— -3 Joiners
=]
L]
]|
il
« . »
=1 |1

To at info, press F1 mm | N |5 |°C

To add the plate, use Renode — Components — Add through (E button in left toolbar), then

choose the rectangular plate in the following property sheet.

Frequent | Simple | PtHol | RecCut | RecRou | Rechix | Tcut | TiRou | Finger |

£ R ' e
_ |
»
FRect, plate [o,n] Fec plate with bevel[on.ofl | Triz plats o] Trapezoid plste [0.6.4] Hex, disg. plste [siph=:s.d]
I 4 JL
Girular plate [r] Fegular polygan plate [ra] Generic palygon plaie [..] Angle Doubls anglz
GENERIC sacion fru Consiraint blak [o/nd]

0K Annulls 7]

A new dialog box appears. Define plate size as follows: height and length equal to 200(mm, the
current units), thickness equal to 20mm. You can see member sizes in the alphanumeric view on the

left.
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Variables and conditions | N -
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B Master
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A EMm
& E ~
i . === -
= ’ ]F “ Height DY)
— & hl1=1340mm 200 = Lengh[DX]
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= B Through 2 4 Thickness (02)
== B Joiners
L=l P1 Mame.
o
J m Change.
— Fem modeling
=il I Creale FEM model
34| 0 Borders and weids element size
|
| 30 Generic elements sizs fif D then fres size) i
= 2 Triangle mirimum angle in degrees (default 29°)
A 01 Hode distance tolerance (if dist < tol then the nodes are merged]
I I Itis a stifener
= I Search and mesh siffeners when preparing fem model
|
el
4 [ +
=1 [E1
To aetinfo, press FL mm | N |s |

Press OK; in the following dialog box choose the orientation of the plate and the insertion point to

add the component in the scene.

r

8 Component = | E S

<l 2|0 Ax Resar |
<l 2I[0 Ay Updas |
] 5|0 R ns Pon
|90 DR < >
B oy _Coreel |

|90 DR

Press right Ry button once to rotate the plate in the position needed.

Castalia s.r.1. - all rights reserved - 22



C.S.E.

i | Component =HEEIN X

= 20 P Resan |
<|[21[3 Ay updae |
o] 2| [T R s Pon|
%0 DR

[ oy _Cores |
R ok |

N
W Yy

Press “Ins(ert) Point” and click the centre of the second face, then click OK.

B’ Component

<l =0 Ar Resan |
el 2l [0 Ay ot |
REEY| AL
90 DR

50 by _Ceree |

%0 DR _ o |

Now click in the scene the point corresponding to the insertion point of previous dialog: it is the

centre of member end face.
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i CSE - [TUTORIALA.CSE]
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s 1] 0|~ <m0 2o F #f e bleln] ~|=[H 2 u]v =] [x|2|@[a] +[+]r] 2] K|
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° eI HE2008
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- ® b=2000mm
%“ & tw= S0mm
% ® 4= 150mm
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- @ h1=1340mm
E i & h2= 33.0mm
= LT Camp
B Through
B Joiners

o [ W] < o B )Y | % & |82 ]

i

3
J5lE]
el
« = »
[Active command: through addition. Choose the insertion point. ESC or click right to stop. =1 |E1

To get info, press F1 mm | N |s | | |
2 CSE - [TUTORIALACSE] =T
s, file Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model JClasses Jonis Window I [-1=]x]
D[ 88|~ | | 2]0)]H] 1] ]-] B 5552 2125 ele sl n] |5 [E 2 u]v | [x[F@la] +[+]17] #]2 ]| K]

L) Variables and conditions | -
» Renode Selected components {ir {Kr 7

= @ Master

kn o Members -
e =13 Through =
b . & [0 P1 Rectanguiar Plate

i+ : - @ B=2000mm =)

H & H=2000mm e

S ® 1= 200mm

% - @ BH = 40000.00 mm?

] i ® Bt = 400000 mm?

i - Hi= 4000.00mm?
i B Joiners
@

= Bl [0 | m | | <] = | o B s ) | ¢ | |62 |5

0 =]

[Active command select by click. ESC or right click to stop.

To actinfo, press FL

The first plate has been added. Now copy it to get the second one. Use Renode — Components —

Copy il and select a “translation” using *“2 points”.
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Choice of the way a copy is defined =
Translation ~Rotation
2 points 2 faces face+ina. face point Numeric 2 points+angle Member +angle MNumeric

In the scene, define a vector clicking, for example, the corners on the top left of the plate.

a X
2DModel iClszzes Joints Window 1-[=]x]

[zlvsl 1| 4| | < [ 5L 2| 2l 7 @l ol eln] ~ (@7 o+ =] [x[s]mls] +]r]e] =[] 2]
I
55

1
E

)

Varizbles and condtions 1
Tamds Selected components

o
b
] =~ @ Master

=
=
=
3
§

£1-8 Through 2 \
&[0 P1 Rectanguiar Piate \
"~ e B=2000mm

B

el 4l

2

|l (8012 (o | m [ 3 || (s | | (@)

« (=] »
/Active command: shift. Choose twe paints. ESC or click right o stop. 1 k1
To aetinfo, press F1 mm | N | |C
=, AT
re fem INodes Renode Checks 3DModel IClsses Joints Window 2 [=]l=]x]

H 1] 1]~ <@ 5 a% 2225 ¢lsslaln] < #FH 7 ul- = [x[T @ +[+]e %IﬁlL?lE‘|

Variables and condiions

Renode Selected components {i{ .

’
=
= @ Master -
] =
2 -
1+ =]
u . —
%
]
=)

Illﬁ\D“a

2

=N LTI S R - T P e LT

m
“ = v
Active command select by click. ESC or right click te stop. c=1 =1
To get info, press FL mm | N |[s | | |
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A copy of the first plate has been created. Hide displayed points removing the tick in the dialog box
and exit from the extraction mode (re-execute the command, and if it is not currently available, just

end all the other commands pressing ESC or mouse right button).

Enclose all the components in the ViCW.EI

2 csk - uToRIALLCSE T )]
° File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClosses Joints Window 2 [=]l&] %]
D& B|& || Llajefm 1] =]« 55 e e el sl aln ~|e[@E v - [x[T@s] +[+)1?] 48] ﬁ”
£ Variables and condtions | [
| R Selected components {i( {Q 3|
= @ Master
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= =[] P2 Rectanguiar Flate
i+ ® B=2000mm =
* H=-2000mm -
oS ® t= 200mm
% - @ BH =40000.00 2
“ ® Bt = 4000.00mm?*
® Hit= 4000.00mme
= B Joiners
S
=
=|
XA
>+
5] ]
3
L]
JLE]
C
7]
L5
I
[ ]
| |
#
[BlE]
&
el
B = ’
Active command select by click. ESC or right click te stop. c=1 =1
To get info, press FL mm | N |[s | | |

2.5.2 Addition of joiners

Note: keep only m2 selected, in order to limit the choice of the face to be welded to this component
faces. Keep also “Selected components” pane active in order to have HEB200 data in
alphanumeric view (alternatively, use “Renode” pane and click on |+| to open cross-section data; in
this case, member selection is not needed). If you click on alphanumeric view, this one becomes the

active view: click in graphic view to activate it again.

Now press §_+| button (Renode — Components — Add weld layout), then move mouse pointer

towards member end face in the connection zone.
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Active command: weld layout addition. Choose the supporting face for welds =1 |1

To et info, press F1 mm | N |[s [ | |
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Variables and condtions | — i [
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] * = 120mm
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or F Clamp |- Modify single welds
=l e Beam - Beam
E ; =l
— atign Splice-homogeneous 0 Weld Remove!
= B T |
L 5 igh
o B Joners o :II e
Jiail 0 ﬂ Thickness
>+ =
E 0 j‘ Position
i 0 Angle between active faces
!I 0 Throat
E
C [ Face
7
= 1 2 sae Add weld...
il = =l =
é - Weld layout computing data Computing settings PANY
[] v Area 1 Use Jp ; -
# 0 Ju € e -— —
T 0 W Ip: polar inerta ' Joom ' i
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B . Print... Copy...
el - ek |
« = v
| L8 5 E1
To et info, press FL mm | N |s |

Note that behind the dialog you can see HEB200 data in alphanumeric view on the lefft.

CSE automatically recognizes the second face to be welded, and in the dialog box figure you can

see member section and plate borders.
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We are going to define a penetration welds layout as shown in the following figure, with welds

having a thickness equal to the half of corresponding plate thickness.

te/2

te/2 ts/2

tw/2 | | tw/2

te/2 t¢/2

te/2

As shown in “Selected components” pane, t¢ is 15mm and ty, is 9mm, so t¢2 is 7.5mm and ty/2 is
4.5mm.

In the top left part of the dialog, tick “Penetration welding layout”, then type ‘7.5 as weld thickness

(t/2) and ‘0’ in “keeping a clear distance from borders”. Use “Shop” welds.

General data
on weld R
¥ Penetration welding layout | Shop EaN 1
nekration
7.5 Weld thickness s ?I
Initialization

Apply to all sides | having length higher than | 50

keeping a dear distance from baorders of 5

Click “Apply to all sides” and the following welds will be automatically added:
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200.0

77.5

134.0

77.5

‘.
134.0

77.5

77.5

200.0

The welds on the web currently overlap, because they should have a thickness equal to 4.5mm

instead of 7.5. Now we are going to modify these parameters.

In the “Modify single welds” section, select weld number 2 with the upper “Weld” arrow (step 2 in

the following image), then decrease its thickness with the lower “Thickness” arrow (step 3).

Remaove!

Angle between active faces

1 2

Modify single welds Modify single welds

’1— ﬂ Weld Remove! ’2— ! Weld
’W ﬂ Length ’F ﬂ Length
’T ﬂ Thickness ’T ﬂ Thickness
’U— ﬂ Position ’U— ﬂ Position

90 Angle between active faces 90

4.5 Throat 4.5 Throat

Do the same with weld number 6.
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‘Weld layout input @

General data
¥ Penetration welding layout W Shop
7.5 Weld thickness
Initialization
200.0
Apply to all sides | having length higher than | 50
keeping & dear distance from borders of 5
775 e o 775
Modify single welds I
2 ﬂ Weld Remove!
134 2] pr— ol (&
[ =5 =
) _
45 = Thickness
=]
0 d Position
= it
90 Angle between active faces e = A3
N
4.5 Throat 1 I
200.0
Face sides
1 ﬂ Side Add weld...
‘Weld layout computing data Computing settings PAMY
6531 Area @ Use Jp . .
' '
47909773.3125 Ju " Use Ir - '7 —J—
[ [ ' '
19892199.125 v Jp: polar inertia
Z00M - PANX
67801972.4375  Jp Jr: sum (1/3)Lt~3 & o Fill
Print... Copy...
Cancel =] 2 4 4

Now there is no overlap between welds. Leave “Use Jp” for torsion computation and press OK to

insert the layout.

Unselect the member, keeping weld layout selected.

R CSE - [TUTORIALA.CSE]
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Vaniables and conditions | B -
Renode Selected componenis £
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.
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L]
|
=
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« [ * -
Active command select by click. ESC or right click to stop, =1 |E1
To get info, press FL mm | N |s |
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Unselect the weld layout and zoom to get a closed view of the welds (use mouse wheel or Draw —

Zoom in and Zoom in Click commands).

j@ s - muToRIALacsE C=rE X
s Elle Modify Display Draw Enquire Fem INodes Renode Checks 3D Model [Classes Joints Window ? - J=]x
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Variables and condtions | B _—
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T || ¥ .
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®n-8
S * v
4 ®osver
ELl
iz
&
=l
]

| (B0 25 0o ] <] = - o s ¢ |

« v
[Active command select by click. ESC or right click to stop 1 =1
To getinfo, press FL mm | N | s |°C

Now select m2 and repeat the previous operations in order to add a new weld layout connecting m1

to its plate (the new layout could be obtained also with copy command).

22 CSE - (TUTORIALA.CSE] R R—=——
®s, File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel Classes Joints Window 2 _=]x

D1|@|(B1&[ | k|2l ] ]| B 5L 2|0 l2 | @SBl 81n (e F [+ —| xJ> @la] +l+le] 1] |u )

Variables and conditions 1 B -
Renode  Selected componerts

————————— || &~ K v

% Master
n
kn 7 Members
o B Through
— £33 Joiners
I & [F] W2 Penetretion Welds

e n=g

I\"\‘ ® t=var
% * asver
it
|
ke
=
|
L]
|
el

L) | K ’

Active command select by click. ESC or right click to stop 1 =1
To actinfo, press F1 mm | N | s |°c
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Finally, we need to add a bolt layout. Unselect all the objects (ﬁ). Use Renode — Components —

Add bolt layout E, then click an external face of a plate: CSE will automatically recognizes all

the objects that must be drilled.

j&2 CSE - [TUTORIALA.CSE]

“s; File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model

Joints Window 2

O|= @&~ || &lDlin] 1] 4] -] - 8] 85 0|80 9]b] bl o] ~ M T uf- =] |x|v[@As] +[+)2] ]s]w] K
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E- @ Master
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2 B Joiners
+

EY

=N AT T IS ENE I -

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

To gt info, press F1

You get the following dialog box.

Change...

Fleqular, staggsred or citcular anangsment

Quantity

T = Ao

T - ooluns

Fres aangement

Bolt layout input ' T ..
Bolls Anangement
M12-5.6F & Regular " Circular

" Staggered " Free
™ Empty inside

Distances

* j Rows

J_| Balt

Center olfset
0 j D
0 ﬂ Dy

0 j Angle J 1

¥ Shear anly bolts
[~ Compressed balis
I Shp resistant

I™ Is an anchor

I Use bearing surface
I Use balt net-area for bearing calculation

¥ £dd inertia of bolts in bearing calculation

¥ Check block tear

% = Columns
ﬂ =
=
=
| | X 2
N o
i = =)
= =
Base information o =
0 Net lsngth R
5
El Minimum thickness| = | - 5
b
Multplicity

1 Flexibilty index

Friction data..
Anchor data.. oo
Bearing data... g

Block Tear. Z00M

Limit values of elementary actions

30348 M
2714336 M
1} M mm

o]

i
LY = Fort sz
Y Plastic
Mz ™ Do not print messages
carcel | st |

Pk

Fint... ‘ Copy | Fil ‘ Heragons
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To define bolts class and diameters, press Change button in dialog box top left part, set 10.9 as class

and M22 (EURO-HEX bolts) as diameter in the new dialog, then press OK.

Bolt layout input Bolt choice ﬁ Bolt layout input
Bolts Anange Bolls Arange
W12-8.8F * Re Balt M22-10.9F @ Re
Stz " St
P & EURDHEX
£ q

Regular, staggered or Oular armangemer MBI 1 2-8 8 Regular, staggered or circular arangemer

" AMERICAN-HEX /]

Quantity Distanc
" EURO-HEX-HSFG
O INDIAN-HEX-HSFG

N  AMERICAN-HEXHS
\ 10.9 | Class
22 ~ | Diameter

FResistance area

* Total

" Thisaded

Hole:

& Nomal

" Precision

Quantity Distanc

Keeping the regular disposition of bolts, define 2 rows and 2 columns, with a distance equal to

110mm between the rows and equal to 100mm between the columns.

Regular, staggered or circular arrangement

Quantity Distances

2 ﬂHDWS 1o j Raows

2 ﬂ Columns 100 ﬂ Colurnnz

The image is updated in real time.
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100.0

0s

00LL

a 41
=] o
I
by
_ = S —

Note that distances between bolts and to current face borders are displayed. Use the buttons under
the figure to change the current face. If minimum distance between bolts or from the borders is
smaller than current standard limit values, a warning message will appear when we will try to add

the layout.

We have to decide bolt layout computational hypotheses (shear-only bolts, bolts in
compression/tension, bolts in tension + bearing surface in compression, slip-resistant joints,

anchors, etc.).

See the guide for more information about bolt layout computational hypotheses. Here just tick
“Compressed bolts” to assign bending resistance to bolts only and “Check block tear” to include

this failure mode in automatic checks.

[ Shear only bolts 1 Flesibility indes
= [ Compressed bolts

[ Slip resistant Friction data...
[ Ig an anchar Anchor data...
[ Use bearing suface Bearing data...

[ Use bolt net-area for bearing calculatian

[ Addinertia of baolts in bearing calculation

— |v Check block tear Block Tear...

Press OK to insert the layout.
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[Active command select by click. ESC or right click to stop. 1 =1
To gt info, press F1 mm | N |5 |C

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.

[ cse (oS |

l L There are no intersections.

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

[ cse =

! i, CHAIN1 m2 *(WI1)*P2:(B1):P1*(W2)*ml

The only chain of this renode is listed, so the connection is correct. The only connection path is:
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member m2 2> weld layout W1 - plate P2 - bolt layout B1 - plate P1 - weld layout W2 - member m1

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 with the following sections.

Code: 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", “Defined Values” or combinations imported “From table”. Choose elastic
for instance. Then specify the multiplier of internal actions for each component. Here we assume
0.3 for all the components. 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, M,, 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, so you can leave default multipliers values for m1. Use the arrows to select m2, then

type the desired multipliers (0.3 everywhere in this case).

Keep default Partial safety factors.

In the section Checks to be executed, tick “Bolt pressure bearing checks”, “Punching shear
checks” and “Block tear checks”. Since we no members net sections, user checks have not been
defined and there are not cleats with the exception of the plates, we do not need any additional
check (plates are not covered by simplified through resistance checks). We are not going to ask fem
models automatic creation in this tutorial (see inherent tutorials for aspects not covered by the

present one).
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The following figure shows the dialog box with the settings we are using now.

Check settings

—Code
~ CMR 10011 - Allowable stress
¢~ CMR 10011 - Limit states

@ Eurocode 3 - EN 1993-1-8

™ 15 800: working stress

15 B0O: limit states

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

—Listing
& English

 Ttalian

" Spanish

¥ Open when finished checks

¥ Induding results (expanded)

—Internal actions computing mode

‘ " From FEM combinations [~ Worst only ‘

& Elastic limits e
" Plasticlmits ~ —
" Defined values

N,axial force, tension
V2, shear force
V3, shear force
M1, twisting moment

M2, bending moment

T

M3, bending moment

¥ Use info about end release

—|m1l Member

~ From table...

M,axial force, compression

—Partial safety factors

gammaM, 0

gammaM, 1

11

1.25 gammaM, 2

1 gammaM,3

gammaM, 4

gammaM, 5

117

r~Checks to be executed
—Bolt pressure bearings

¥ Execute checks

—Punching shear checks

— Parastitic bending in bolts

[~ Meglect parasitic bending

—Met cross-sections members checks

¥ Execute checks [ Execute checks
—Block tear checks —User checks (added formulae)
¥ Execute checks [ 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

’7 I 1 Translation

Displacement bounds of components to print a warning message

I 0.0087266 Rotation (radians)

oK I Cancel

Press OK to save settings.

2.7 STEP 7: EXECUTING CHECKS

To execute the checks press the following button in the left toolbar.

o

Castalia s.r.1. - all rights reserved - 37




C.S.E.

[ Running... Ig-‘

Running checks: instance 1 of 1 combination 42 of 48, -
Running checks: instance 1 of 1 combination 43 of 48,

Running checks: instance 1 of 1 combination 44 of 48,

Running checks: instance 1 of 1 combination 45 of 48.

Running checks: instance 1 of 1 combination 46 of 48.

Running checks: instance 1 of 1 combination 47 of 43.

Running checks: instance 1 of 1 combination 48 of 43.

Envelope calculation. ..

Creation of listing. ..

Binary file creation... step 1of g
Binary file creation... step 2of B
Binary file creation... step 3of 6
Binary file creation... step 4of &
Binary file creation... step 5of 6 =
Binary file creation... step 6 of 6 L
End of checks. 3

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.

TUTORIAL4.CSEAAEUROS.out - WordPad 3 = ’EI —t3—|

File Modifica Visualizza [nserisci  Formato

Dl SR A B

& |

»

Connection Study Environment

¥ ¥
¥ ¥
# #
# #
¥ ¥
# Copyright (c) 2001-2010 - Castalia srl - Milan Italy #
# #
# www.castaliaweb.com #
¥ ¥
¥ ¥
# #

Aknoledgment

| |
| |
| |
| This program is the result of years of research in steel structures and |
| iz able to automatically perform guite 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 wvery general ones to compute stress state |
| of arbitrarily structured "scenes", as freely determined by the user. |
| |
| |
| |
| |
| |
| |
| |

This wversion was released in January 2010, check for updates

- Total computing area of a boltlayout |
|

T | 3

Fl

Per ottenere |a Guida, premere F1
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2.8 STEP 8: EXAMINING RESULTS

Use Checks — Envelope l? to display components exploitation envelope.

A CSE - [TUTORIAL4.CSE]
“f. File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model IClasses Joints Window 2

D||E|@|B(S|~| | &a=lel t]o]=]- |8 5l5[Y] 2| a0 @0 000 =@ T v]- —| [x[3[A|c] +|+|r] =]>]w] 2|

Variables and conditions | . - |
e Selected components -
Wi ssecelomenensll] | L BAA e

E- @ Master
o Members
7 | B2 Through
B Joiners

[3 (D] 1A% ||

LAT T NG (ETEE

o] Exploitation envelope
0.20 0.40 0.60 0.80 1.00 1.20 1.40
: =1 =1 '

Only the following aspects have been checked, in this tutorial:

= bolts resistance

= welds resistance

= Dbolts bearing pressure on plates
= punching shear on plates

= block tear on plates

Members are white because they were not involved in any check. They do not have hole for bolts
nor cuts. Members resistance check is covered by weld layout resistance check, being on the safe

side (as explained later).
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. ? .
Now use the Checks — Enquire command J and move mouse pointer towards a face of the welds
to get info about its exploitation (note: use mouse wheel or zoom commands in order to get a closer

view).

|

i CSE - [TUTORIALA.CSE]
“s File Modify Display Draw Enquire Fem JNodes Renode Checks 3D Model Joints  Window 7

O||@|&|B|&]-| | L|O]]r] 1] 4] -] 8] 5|0 %] o] 8]0 e | @5 3| 0w || F] uf. =] [x][3]As] +[+[r] =] ]|w] K

HER

Varizbles and conditions

1
2
Renode Selected componeris -
2 IaA

ey, T 1 ‘i‘
B e Master i E|

£

i Members
+- B Through

B Joiners

[ |0] |z | ||

LAL I VR | (e

=
&=

Al Exploitation envelope
\ 0.20 0.40 0.60 0.80 1.00 1.20 1.40
[Active corWand: exploitations inquire. ESC‘m right click to stop. =1 =1 '
mm | N s C

P2- ENV= 0478 - CAUSE= PUNCHING SHEAR - COMBI= 20 - INSTANCE= 1

For example, maximum exploitation for P2 plate is 0,478 in combination 29 (m2 positive M2

bending moment); the cause is punching shear. Enquire the other components to know their

maximum exploitation.

Welds maximum exploitation is 0,359 in combination 25 (m2 positive axial force). This is the

maximum value for all the welds.
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|2 CSE - [TUTORIALA.CSE]

%%, File Modify Display Draw Enquire Fem INodes Renode Checks 3DModel IClasses Joints Window 2 ] ] . _ &%
D\ |d|@|8|&]-] | L|a[x[e] 1] o]~ < |8 552|222 @] ble B =W B vl -] [x|@|s] «|+]r] o]0 |w] R

Vaniables and condtions | B -

Renode: Selected components. AA :‘

o e | ] &

ez Members

$Thmugh

B8 Joiners
=
| m@
5
c
Tl
|
BE
gl Exploitation envelope

0.20 0.40 0.60 0.80 1.00 1.20 1.40
. = S
(Active command: expMfations inquire. ESC or right dlick to stop. =1 =1

W1 - ENV= 0.359 - CAUSE=  RESISTANCE - COMBI= 25 - INSTANCE= 1 mm | N s “C

Axial force for computation is the elastic limit value of HEB200 shape multiplied by 0,3, but for the
welds we have an exploitation greater than 0,3: the reason is that penetration welds layout we have

defined does not cover the whole cross-section, as shown in the following figure:

Weld layout has a smaller area than HEB200 shape.
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7803 & 57.735027. it

fe EGIE1700 2 BEIE20 o
r
|20033700  J3 200340 w3
H
592800t [42550  ‘wpl2 Weld layout computing data
6531
85.400001° iz A0 w3 € Area )
B 479097733125  Ju
HE 200 B 50.700000, 3 1150 U

19892199.135

T Name [1.56153990 w2 |4.3377776 weq 67801972.4375 Ip

Area of HEB200 = 7808mm®
Weld layout total area = 653 lmm®

Welds exploitation is equal to the ratio between HEB200 area and weld layout area.
0,3 x 7808mm’ / 653 1mm” = 0,359

Note that if you use cross-section plastic limits to compute forces and moments for the checks,

exploitations in welds will increase, because they’re not computed using plastic limits.

Use Checks — Combi ﬂ select combination 25 in the dialog (m?2 positive axial force) and press
OK.

r .|
Setting of a combinaticn &

Combi = 11 -
Combi = 12
Combi = 13
Combi = 14
Combi = 15
Combi = 16
Combi = 17
Combi = 18
Combi = 19 —
Combi = 20
Combi = 21
Combi = 22
Combi = 23
Combi = 24

m

Combi = 26 e

OK | Cancel |

Use Checks —Displaced lﬁ to display the displaced view of the renode in current combination.
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Note: if displacements are too small use Checks — Displaced scale E'_mE‘l and set a greater multiplier.

When the displaced view is shown, components are coloured with the range colour corresponding
to their exploitation in current combination. In the following figure, displaced view in combination

25 is shown.
B3 sk - [TUTORIALA.CSE]

°s File Modify Display Draw Enquire Fem JNodes Renode Checks 3DModel JClasses Joints Window 2 [=]=]x]

D|&|@|m|B(8[~|~| &lOfsm] 1] o]~ B naE]Y[ 2] ]2 @] 5lp (7]« ef@ %] o] | [x[T @] +|+]ir] == K]
Variables and conditions <
Fenode  Selected components {K {t( EI

=
=
- @ Master -
71 Members =
32 Through =)
3 Joiners
¥ o]

=l

E i il kol

i

A K|~

x| & |Ble]a

x

LA IEIENES R §ES

IEEE

sgr B Comti = 25 Instanss =+ iveier =500

£ s
« = v
|Active command select by click. ESC or right click to stop. =% |1

=
To qet info, press Fl om N e fe ||

Switch to following combinations il to see displaced in combination 26 (T>"), 27 (T3%), 28 (M;")

and so on.

The following image shows displaced view in combination 29 (positive M»).
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2 CSE - [TUTORIALACSE]
% File Modify Display Draw Enquie Fem JNodes Renode Checks 3D Model G Joints Window 2 HEE

D|@|@|e|@|S] || LlE|l] ] s] -] < |8 55V 2| a0 ]| 4] S50 m| oW F u[- | |x[v@|a] +|+[r] ]| K2

Variables and conditions 1
Renods Selected componerts

- & Master

) . ).
7 Members
| -3 Through
— B Joiners

1)

Active command select by click. ESC or right click to stop =29 |E1
To aet info, press FL mm | N |s |
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