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Eurocodes Leadership

EC-EN and National Annexes

Scia Engineer version 2011 extends the current set of implemented National Annexes and integrates the latest
versions including corrections sheets.

Scia Engineer 2011 contains National Annexes for Belgium, Netherlands, Czech Republic, Germany, Austria,
France, United Kingdom, Slovakia, Finland, Poland, Ireland, Greece, Slovenia, Romania.

Scia Engineer 2010.1 was the big Eurocode release. A complete library with Nationally Determined Parameters
has been developed and the National Annexes of about 9 countries were added to this library.

In Scia Engineer 2011, one of our focuses is still Eurocode leadership. Development projects consisted of 3 main

parts:

1) Already existing National Annexes libraries were extended:

Belgium

Netherlands

Germany

Austria

Czech Republic

France

UK --> Extended with National Annexes to ECO, EC3, EC7 and EC9
Finland --> Extended with Nationa Annexes to E2

Slovakia --> Extended with National Annexes to ECO, EC3, EC7 and EC9

2) A new list of countries is added to the National Annex library:

Poland
Ireland
Greece
Slovania (not for EC2)

Romania (not for EC2)

3) Furthermore, a lot of draft versions (mostly indicated by Pr) were replaced by official versions and available
correction sheets were implemented

EC-EN BE NL DE | AT |FR UK| Sk | FI | PL | IE |GR]| SI
Ccz RO
Combination (ECO0) X X X X X X X X X
Loads (EC1) X X X X X X X X X
Concrete (EC2) X X X X X X X X
Steel (EC3) X X X X X | X X
Composite (EC4)
Foundations (EC7) X N/A X X X X | N/A
Dynamics (EC8)
Aluminium (EC9) X X N/A N/A | N/A [N/A X | N/A N/A[N/A

Legend:
X: Scia Engineer 2010.1



Open BIM

BIM toolbox

New BIM toolbox

BIM toolbox represents a collection of functions for seamless sharing of data between applications. First, it con-
verts entities of a structural model to members of analysis model and, if required, vice versa. Second, the so-
phisticated align algorithm aligns individual entities to create a correct analysis model. And third, an automatic
clash check searches for possible collisions between entities.

In v2011 we have put focus on the user friendliness of this alignment tool. The user is no longer faced with a black
boxed: model in => aligned model out. Now he has control over which planes are used, can have a preview of the
nodes to be aligned and what will be the result.

First of all we decided to put some BIM actions in a joint service. This will put our BIM features in the spotlight and
also separates the Structure-related tools from the import/export related features.

Main o X

e Project
i Line grid and storeys

%2 BIM toolbox

PR Structure

L Load

-1 Load cases, Combinations
[j--- Calculation, mesh

----- ? Steel

----- [ Open connection

----- {3 Document

€ Drawing Tools

[j---ﬁ Libraries

Ej---}? Tools

The BIM Toolbox houses 3 categories:

Convert: it contains all features for solid conversion, which were available in the Structure menu before.
Only the Boolean operations still remain in Structure service, next to the solid modelling tools.

EIQ Convert
. =t General solid into beam/column
----- g t General solid into plate fwall
=t General solid into hollow core
----- =1 Part of a general solid to a member
.= } Beam/slab into general solid

Align: The align feature was the main focus in the development for BIM Toolbox in v2011.

E|—|_ Align
{ ----- ~¢" Align
g Connect members/nodes

Check structure data

Clash check: This feature was also moved here from another service. The feature itself has not been
changed.

We left the IMPORT out because some file types generate a new project. Import is available directly from within
the File menu. To be consistent we also kept EXPORT in the File menu.



Solibri model checker

Model check using Solibri

Solibri Model Checker is used to analyze BIM models saved in the IFC format for potential problems, conflicts, or
design code violations. It also includes visualization, walkthrough, interference detection, model comparison,
collaboration, and quantity take-off capabilities. (www.solibri.com)

In a good BIM workflow there is a need for regular cross-checking of models, Modifications need to be accepted or
rejected. When accepted, models need to be updated / upgraded to next status / level in the design-process.
EEE
241

e T
b
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Solibri is very powerful when it comes down to model checking, clash detection, and revision management and a
lot more.
When we look at cooperation between:

e Vectorworks - Scia

e Graphisoft — Scia

for what BIM is concerned, we should look to IFC as exchange format. Very important here is a tool which enables
comparison, approval and updating of IFC-model going back and forth.
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Import / Export

Data consistency check on import

Data imported from third party applications are now checked on consistency of loads, load groups and load cases
and completeness of cross-references, which ensures smooth calculation of the imported data.

Extension of mapping table for Tekla link
Scia Engineer has an integrated link to Tekla Structures. Because each of the program uses its convention for
naming of cross-sections, the link contains a mapping table that synchronises the cross-sections. This mapping
table has been largely extended.
The mapping table does NOT contain all available profiles yet, but due to a recent user question we have extended
the current version. Now the following profiles are available:
Scia Engineer 2010.1: HE (A, AA, B, C, M), IPN, IPE, L, UPN, RHSCF, SHSCF, RO
Nwe in version 2011: HEA, HEAA, HEB, HEC, HEM, IPE A & IPE O

In total 653 profiles are supported now. More profile libraries are to be added (when clients ask for them).

DWG import/export

Exchange of data with external applications through DWG now supports also the DWG 2011 format.



Users’ Experience

Scia Engineer Viewer

The Scia Engineer Viewer mode (new feature in version 2011) is available for all users without any protection. The
user can only view the previously generated results on an existing model and take a look at the document. But the
user can NOT edit, (re)calculate, save and export the project.

The Scia Engineer Viewer mode is available from version Scia Engineer 2011 and is available for all users without
any protection. The user can only view the previously generated results on an existing model and take a look at the
document.

The user can NOT:

- edit the project

- (re)calculate the project

- save the project

- export the project to any file format

When opening Scia Engineer without protection, the following window will appear:

Scia Engineer [i|

@ valid icence has not been found. Scia Engineer cannot continue.
Problem found: Licence file cannot be found.

Please choose a possible action:

Setup = start Protection Setup

Exit = close SCIA Engineer

Viewer = Run SCIA Engineer in viewer mode.

| sewp [ Bt || vewer

Choose Viewer to start Scia Engineer in "Viewer mode":

'l Scia Engineer- viewer mode - [3D Wind Hall.esad : 1]

I File Edit wview Libraries Tools Modify Tree Setup Window Help _|&8| x|

L@ |2 B pwindHalesad + - |[2TAEH 8GRE.[eal.[s5% s a0 rEni[ s

[3 b x
WV

& Import project (esa file)

Structure

-7 Check structure data ‘h_‘ o
=% Modelling/Drawing - Lini “"‘ W
¥ Line %“‘.a-‘ ﬂ National code |EC - EF
A Text lines J‘ﬁ\§ Fra -

-7 Bill of material

Level Advanced

No. of nodes
No. of beams: |4
No. ofslabs: |0

i

No. of solids: |0
No. ofused pr... |+
No. ofload ca... |2

No. ofusedm... |

National annex | Standard £

< EA|) command line - G5
k £+ 55 RN R BT Y & |
r ICommand>

Protection

License update

The licence file for a stand-alone installation will be imported automatically in version Scia Engineer 2011. (NEW).
If Scia Engineer does not find any protection when starting up the program, the following window will appear:

8



Scia Engineer |§

e vaid licence has not been found. Scia Engineer cannot continue.
Problem found: Licence fie cannot be found.

Please choose a possible action:

Setup = start Protection Setup

Exit = dose SCIA Engineer

Viewer = Run SCIA Engineer in viewer mode.

| sewp || Bt || vewer

To install a new protection file, the user has to choose for 'Setup' to open the Protection Setup:

Aftached dongle IDs: 1538 ok ‘
~T

" Try-out Apply / Refresh ‘
(@ Only standalone i
" Only floating Cancel
(" First standalone, then floating I Import licence file ‘I
(" First fioating, then standaione -
¢ Student Expand >>> T

For the stand-alone installation, the user has to activate the option 'Only stand-alone' and afterwards he has to
click on 'Import licence file'. The licence file will be downloaded automatically from the Scia Protection server and
the following message will appear:

Scia Engineer

\I:l‘) Licence file(s) has been sucessfuly downloaded and initialized.

Note: Automatic import of LIC file from the Scia protection server is possible when the dongle is attached to the
computer and when internet connection is available. When no internet connection is available the user can

find the licence file on the path \Tools\Protect\Lock folder on the DVD. Import of licence file can be done only if
the user has writing rights on the installation folder for the licence file (see also next section)

License borrowing from the license server

Modules which can be borrowed are indicated by the symbol "<B>" (NEW) from release version Scia Engineer
2011

[ 1D member modeler [ESA.00] - 4 | 4 <B>

OFlanar 20 members [ES&.01]- 4 f 4 <B>

Borrowed modules on the user computer are indicated with a text with a number of hours (NEW) before automatic
returning the modules to the licence server.

10 member modeller [ESA.00] - Borrowed for 35 haurs,

[ Planar 2D members [E54.01] - Borrowed For 35 haurs,

Modelling

Table input

Even though the mainstream in CAE applications is represented by graphical style of work, a “traditional” nu-
merical input of values into tables can prove effective in certain situations. Scia Engineer introduces an integrated
Table Editor - spreadsheet allowing for input and editing of model data including Copy+Paste to/from MS Excel.

9



The Table Editor is directly visible in the 3D dialogue. The location is not fixed and it is handled in the same way as
the other windows (main tree, property window, preview, ..). This means that the user can drag it onto another
location and fix it if desired.

Picture below shows the Table Editor for 1D members:

The Table Editor has a tabbed structure. This layout has been chosen for two reasons:

The table has to navigate the user through the different data

The layout of the table is based in general on the Excel principle since the modal user is accustomed to this
software. The tabs may be compared with the different worksheets in Excel.

Tabs are foreseen for: Node, 1D member, 2D member, Support-node, Support-beam, Line support-beam, Line
support-edge, Surface support, Load panels, Layers.

N, k' XSS .
§le & hall ||| 02 B0 |3 ¢ | + | T
Tabl: Editor a
| o Lim hare - =
MAme | Ty | Rec r | Fnd 7 | Crrea&artion | =gtk | A= 1 C.5 Ratrinn Memher sy=iemd =y | A7 |

_1 5 generd () K17 K1 CR2° -ROMweh (N0 135 Frhtek 1 MRMRMY rErtE RICLLY
(25230 wenerd [0} K109 K110 C52° - BCX web (300,13 echiek 0.000000 werle ... J0000...
i e generd [T} K111 K112 52 BIXwck 200 cche 0.000000 certre ... J0000...
_A 58/ generd [L} K113 K114 CEZ7 - BUX wek (EUL; ecHak [IERETET certre GUULU.. UL
_ A 573k generd [ K115 K11f C82 -ROXweh OO 135 3F <nlmren 1 55983° rErte aonon - nonnn
_& S50 penerd ([0 K118 K113 C527 -BCM wek (300.13. 5. wwkanrien 014872 el 0.0000... 20000,
_ 7 52 gened ([} K112 K122 CS§ HEB2HD vorticon 1570796 certre 0.0000... 30000...

4 5M3 genera [L} K1 K14 CEY - FEBMU warticaa 1.5./0. 36 certre QUULL... UL,
_8 54 generd [ KHm Ki7q C5% - FFRMM wRtrAR | 5THTH rErte nonon. - nonnn
_10 535 yenend ([} K114 K126 C55-FEB20D veiliiad 1570796 verlie 0.0000... 30000
_1 5H6 generd ([} K123 K124 CS%-1 CO200 Juvenneg 0.000000 certre 0.0000... 30000

12 527 generd [L} Kl Kb LEY - FEEH ELVET L UL certre (LRSI AT LT

13 SHE generd [0} Klla Klig C59-HEB2OD ondemeg 0000000 certre 0.0000... 20O0O0...
THL S8 neemd TV K112 K1 5% - RFRIMN 7 b 00 el A0 A 600N
[Hode  inmember 20 member [ Suppert - node | Supcart - beam | Lire suapar: - beam | Line suppart - sdae | Surface supoort | Lead oanels | Layers |

In the future this will be extended with more items and also with tables for loads and probably also results.

Graphical input of buckling lengths

Input of buckling lengths can now be done in an interactive way in a graphical window. This results in easier and
streamlined input and immediate simple verification of input data.

In previous versions of Scia Engineer there are different possibilities to change the buckling system of a member.
This is possible by means of:

e General settings in the steel service
e Buckling and relative lengths
e Member buckling data
Despite these different options, users of our steel code check were asking for an easier system for the input of the

buckling system. In the new version Scia Engineer 2011, we have an improved method. From now on it will be also
possible to adapt graphically the buckling system.

10
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Old complaints and the New solution

Our steel code check is known as an excellent part of Scia Engineer. Nevertheless, the input of the buckling
system is experienced as complex and not user friendly. The various problems and their solutions are listed below:

Problem 1: It requires too many actions to adapt the buckling system. Indeed, to adapt the buckling system,
the user has to go to the property dialog of the selected member. Next, open the Buckling and Relative lengths,
click Edit and open the tab Buckling data. This requizgsr_S clicks to change the nodes from fixefi to free or reversed.

ez [mm] ] -
LCS :;tandard _v_!
LCS Rotation [deg] 0,00
FEM type standard — — -
[ BC = E] N # ' Buckling data Buckling and relative lengths.
Layer Layer] = | _
Length [m] |3.600
Shape | Line 3
Beg. node N1
End node N2 1
E | Nodes ' -
Buckling data By =
Table edit geometry s

Solution: The graphical input dialog may be directly opened from the Action buttons in the property dialog.
This means that only 1 click is required to adapt the Buckling system.

Properties o x
[ Member 1) AT AT
J " X
| TS 51 . -
Type coumn (100) Bd b
Analysis modsl | Standard ]
|CrossSectior Cs2 - IFE200 ]
Alpha [dag] | 0,00
Membe- systemdi... | centre |
ey [mm] o
ez [mm] 0
s stendand =
LCS Ratation [dec] [H}D
FEM type stendard |
| Buckding anc refa... | Default ,LL_
Lzyer Layer1 1]
E Geometry |
Length [m] [3.500
|Shape Lire |
Beg. node N1
End nade Mz
Nodes -
Buckling data £
| Grephical input of system lengh | 2
Table ectt geometry e

11



Problem 2: After changing a parameter from fixed to free or reverse, the user can directly check it.

In current dialog, the graphical display of the buckling system and the place to change it are not available on one
screen. So, the user has to edit the parameters, close it and return to the first window to check the changes. This
is not user friendly.

Solution: With the new graphical input dialog, there is only one place to edit and to view the buckling system.
So, no mistakes can be made in choosing the wrong node.

Problem 3: Which node in the buckling system represents which node of the structure?

When more than 1 beam is attached to one same buckling system, it's difficult to distinguish the nodes. Reasons
are that all parts have the same length and node numbers are not displayed. It's even not possible to differentiate
the begin-en end node. This depends on the direction of input.

k)
B | Euckling data
P & le| 9 S| & | mborofpata mercthzr 10 =
acs ldame RCA
Numker of pars n
| Marhers) matens Slzz . Liuber. clhe
Yy ZZ
2 hrd
n
woodd
]
o
7
5
h
+
pgd
1 ped
ewr | — Fdr Melere Clage
L 4

Solution: When selecting a beam, this beam and the other beams belonging to the same buckling system are
shown. Other elements are shown in non active mode. This means that the real structure is displayed in the
Graphical input dialogue, thus also their lengths. Furthermore, node and beam numbers may be displayed.

5 Graphical input of system length ==
e G5

S Input of buddng | deformaton system

ve= [
te oy

Brdalrer deformaten systerm releton
defam [

sty [0

L | |

oo FESH. 8 bbs AARANAA.
| Feay
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Summarized, the advantages of the Graphical input of buckling system are:
e Visual input of buckling data
e 1 click in new Graphical input dialog versus 3 clicks in Buckling and relative lengths dialog
* Nodes can be easily recognized because of displayed node nhumbers and beam numbers
e Preview of structure is shown, with focus on selected members
e Basic manipulations are available: pan, zoom, rotate
e Easy adjustment of buckling system in all directions

e Direct check of adapted system
Exclude member from buckling system

A new option ‘Secondary member’ is inserted in the Buckling data dialogue. If this option is activated for a member,
this member will not influence the buckling system. This means the node is set to free on the place where it is
connected to another member. Switching off this option will change the buckling system again.

In this way, the user can define mselh'hembers shouldn't have influence on the buckling system.

— |-

Buchlrg ky. ki coslficerts o buckling len... | defeut from LI mansotr ~F ||
Ml cther s LT comffizents defmt from LI manager =l B
D Buchding systems relaiion
=

o) [omes ) |
SR T ™ S
End + Continue command

Quite often the same type of a member (e.g. a column) needs to be defined several times but with different
properties (e.g. different cross-section. The new “End+Continue” command makes this very fast as it is no longer
necessary to close and re-start the function in order to change the properties.

When inserting structure elements, it is often needed to change some properties. Suppose you want to add
columns of different cross-sections.

This is made possible through the Apply command. When adding an element (beam, plate, support, ..) of the
structure menu, the Apply button appears in the command line.

@@ Ll | S U

Cammand line

&b NN

]New bea Confirm created objedts and continue with changed properties. i

13



Selecting this button, gives you the option to continue with changed properties. The same option is also available
under the context menu.

o @ Cancel

e,

B mtersecion
<[ Midpoint
/ﬁ Arc/cirde centre
/ % Perpendicular

W o] .
e @ Cursor snap sstting

& Coordinates info

User-defined member properties

Wizard for user-defined attributes

The model of a structure stores a lot of additional data such as local nonlinearities, design parameters, beam
history for construction stages analysis, etc. In addition to these program-defined data - attributes, the user can
define his personal attributes, e.g. price, painting colour, surface treatment, etc.

A new wizard (guide) makes the definition such user-defined attributes very easy.

In release 2010, the new functionality 'Attributes’ was announced. The user defined attributes were a result of this
development. To increase the user friendliness of this functionality, the input of user defined attributes was
refactored by means of an input wizard.

When selecting the User defined attributes a new dialog opens where the user can insert the name of the pa-

rameter:
T ||

wigl=zre t= e Actribute Defintion vazard.

B Al =l A drils e s anan e | stomie=el g h=aeer, T ool =ives sl ool
ninmation anout stmicral elsmens

Ellriby sl b
- atirih e + of -h= mt-hute

- attribte chrectirserted w0 the model

The atTizuze d=finition z=n be crested through this sizerd

A3 the firszstep, the attrbuse unig.c name rust be dofinzd
thi neme 13 deployes n the Lirary, n the sereee tree.n the Jecumznzand n the
stirbutz abzl

&tinbote rame:
Ardde

[ecrt cxpanotion magz [octiomal): ]
e the iron for e secdice free [ofiowl) ) (

Next, he/she has to choose for the attribute type. The 4 options are:
Text, Number, Checkbox, Combobox:

14
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Typss of oarametess - textstring, numbe, cheddbow and combzbos.
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Dependent on the chosen attribute type, a dialog appears where the content of the attribute

parameter can be defined:
R - |

Parameser —combobox
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A list of attribute parameters is given and more can be added:
Pararnsters “

&llribls paramel=rs:
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Display
Template for printing from 3D window: user-adjustable area for picture

When the content of the graphical window is printed, several templates can be used. A new feature allows the user
to define the area in these templates where the picture is located.
. - . W IS

- A
’

Printing - Cancn MP560 series Printer "

Caption

[ Caption as header & ]

IE] [V Presvies

Templates
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[ Partrait and landzrape: - ]

AU rawaing | empl
Al Dawing TenplEipl,

GrPrint T emnplE rrpty

GrPrintT emplLoads
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Mumbsr of copies 1

[ Edt printed lavow; ... | [ Carcel

New in this dialog is the area which can be seen in the second picture. This area defines the location of the picture
from the 3D window. The user is able to move this area for printing.
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Label display options

Any label (attribute label) displayed in the graphical window can now be manually repositioned in order to produce
a clear image.

Colours of lines from palette

Auxiliary lines in previous versions took its colour from the layer they belong to. Now, the colour of lines is sepa-
rately adjustable in the palette setup. This improvement eliminates occasional problem in black-and-white print.
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Senmen | Document | Graghe cubgat |
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7| | Detadng smps
Usps enircament 20
Lo e e

|
|
77
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i IIHIH““ L

1111
|||

g T g o W g e T i T T T e

o i@ [ ok ]| ceee ey "--,___‘_‘

.
View paraeneters tetting

Lock prsiion

Psocnee | [ iewe | [E] Mool
[ Modstng Diswng Atibutes | P Mise, | (5] View

- B Check / Uncheck of
=4 || B Linex

Loads

Copy load to another load case
Loads from one load case can be directly copied to another load case.

In previous versions it was already possible to:
e Move a load from one Load case to another
e Copy loads from one element to another
e Copy entire load cases
An extra option can be added to this list - Copy loads from one load case to another,
When selecting a Load case, a new option is available under the Action buttons: Copy all loads to another Load
case. After pressing this button, a new dialog appears: "Select Load case". Here, the user can select the Load

case to which the loads have to be copied. Afterwards, the copied loads are added to the existing loads of the
selected Load case.
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B Load cases 28
e oo g Sd - ¥
LcL [Mame  Jic4
L Description
Lc3 Action type | WVariable fad
LC4 LoadGroup LG2 vi
Load type Static |
L Specification Standard d
Duration Short d
Master load case None hd
g 5 —y
Select Load Case =5 E/3D Wind
Lc2
LC3
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_ 3 | Delete all loads e |
) Copy all loads to anather loadcase L |
:

“Protection” of coefficients in combinations

Load cases in code combinations have their coefficients defined by a code. In addition, the user can define an

additional coefficient. In order to prevent unintentional input or modification of these additional coefficients, a
special “lock” has been introduced.

There are 3 types of combinations in Scia Engineer: Code, Envelope and Linear. In case of Code defined com-
binations the coefficients are automatically generated through Scia Engineer. Nevertheless, the user has the op-
tion to fill in the factors. This is useful in case of exceptions.

On the other hand, it's dangerous to allow this option, since mistakes can happen. E.g. the user defined value will
be multiplied by the value generated by Scia Engineer.

For this reason, an extra option was added in case of Code and Envelope combinations, namely 'Active coeffi-
cients'. If this option is switched on, the coefficients will be enabled and the user can insert a value.
By default, the coefficients are disabled.

B ° Combinations @

LI 4 Be| 2 o | & | Input combinations -
Col | |Name CO7
Description
|EN-ULS {STRAGED) Set B L]
L O
B | Contents of combination |
LCTH 1,00
LC2 [] 1.00
LC3 ] 1,00
: Explode to envelopes s
Explode to linear P

[ New | imset || Edt || Delete | | Close |

Load panels

Load acting against load panels can be defined as projection load. If the load from load panel is recalculated to
load-bearing elements using the finite element method, the size of the elements can be adjusted by the user.

The load panels are a new functionality from Scia Engineer 2010. One of the methods for generation of loads is the
FEM type. The calculation of density of the finite element mesh is approximate, resulting in at least 8 finite ele-
ments per each edge (between the closest nodes or intersections). In some cases, where two nodes are very
close to each other, this can result in a big number of generated line loads. This may slow down the performance.
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Because of this reason, a new option in the mesh setup has been inserted: Definition of mesh element size for
panels. This can be Automatic or Manual. In case of manual the user may insert the Average size of panel ele-
ments.

Document

Automatic captions at pictures in Document

When a picture from the 3D graphical window with some results displayed is placed to the Document, the program
automatically generates a caption that contains the names of quantities displayed.

Il Properties

| Displacement of nodes (1] v| A\ v 7
Insert item(s) into document |Z\ Name Displacement of nodes
Selection All d
cement of i ) Type of loads Load cases |
’ Load cases LC1 hd
Filter Mo |
Shiucture Iniiial Joe
Standard =]
Section &
]
Mame Ficture Erge -
X - Diraw Upright to element -
Captian [Displacement of nodes: Ux, Uz, Fix, Fig —
. Course Precise -
“isible yes —
. Walues tore comp -
Joint tables m] Un = o
Size definition Fercent of page height ‘_:_] U =
Percentage of page height | 45 U‘: =
Fit Fit o window _:] = a
Rotate picture O F =
30 image in PDF [m] - "
Result: _j Fiz
. Extreme Global =
[ Data picture Drawing setup 20 ]
Display made “afired _v_] - g selp e
Drawing setup 10
Load urits in regen. E Drain [pe— =1
Load activity in regen. ] 9 —
Texnt scale factor 1
Charset af texts AMSTUSA, UK, Europe |
Line pattern length 3 |
Display GCS icon To picture.comer Jod
= Performance
Settings S

Legend of isolines next to the picture

Legend for isolines/isobands sometimes overlapped the image itself and could hide some important information.
Now, this situation is prevented and the legend is always placed next to the image of the structure.
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1. 2D member - Internal forces; mx
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1. 2D member - Internal forces; mx

User attributes in bill of material

The user-defined attribute (additional member property) can represent a numerical value whose total across the
whole structure may be interesting and important information (e.g. total price). The bill of material makes it now
possible to sum such attributes.

From version 2010 it was possible to add User defined attributes. By means of these attributes, the user can give
certain information to a beam, plate, etc. For example, a Price label may be attributed to the element.

Once this element information (of type Number) is determined, it can be listed in the document.

For this, a new document item has been developed in version 2011

Marument o x
[30C - Defout =)
=@ Letault
EA Bill of mzterial (Bill of materizls attribite
7] standerd I
[ ledger ]
g :fnn:s Mew document item @ E
a. Sclver Hles -
-4 5GB - Scaffolding
. & Specal ]
& a7
{13 Docurrents I 1&n
[ standard "— 4‘|
[ ledger || @n
[ tranzom
[ bracing
-4 Stzel
| | Aluminium
4
=)

Elal

The sums of the articles are shown based on the parameters. As mentioned above, this is only possible for Pa-
rameter of type Number:

List of paramreters ﬂ
1 :nblﬁuc rmbcr ype Hurber =z
W hanz oz d
i' N Cesenanion =
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Summable L
Lnt [ Mot uesc 1
Walae G
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Jefine text sTings ] X ! Cancel

20



In the picture below, 4 attributes are defined. All of them have two parameters of type Number: Price and Weight

| pesom
s transom |

"=l transoem)

{Teager |
ransom

The table Bill of material by attributes in the document shows the total number of each attributes. Moreover, the
total weight and total price are given in this table.

1. Bill of material

Type Hame Name catalogue number standard Count Average price | Total price | weight | Total weight
Bill standard |standard |002 36m inner |5 5 25 15 75

Bill standard |standard | 001 3,6m outer |5 56 31,85 35 7]

Bill standard |Total 10 56,85 150

Type HName Name catalogue number ledger Count Average price Total price | weigth Total weigth
Bill ledger ledger | 0M 6m inner |6 5666660 66666667 |33 a0 120

Bil ledger ledger 012 6m outer |6 i} 36 30 180

Bill ledger Total 12 691 360

Type Name Name catalogue number | transom Count price Total price weigth | Total weigth

Bill transom |transom | 021 m 41 2 82 g 328

Bill fransom | Total 4 a2 328

Type Name Name catalogue number | Varying bracing | Count price Totsl price | weigth | Total weigth

Bill bracing |bracing |[033 left inner 2 i} 12 15 30

Bill bracing |bracing |031 left inner 2 6 12 15 30

Bill bracing |bracing |[034 right outer 2 i} 12 15 30

Bill bracing |bracing |032 right inner i 6 12 15 30

Bill bracing |Total 8 48 120

Note: Another improvement in version 2011 related to attributes is that the user can move the label of the attribute.
In previous version, this was not possible. Sometimes, a big number of attributes resulted in overlapping la-

bels. With other words, labels were not readable anymore;

21



Splitting of narrow tables

Tables with just a couple of columns and vast number of rows, such as table of nodes, can consume a lot of space
in the document. Such tables can now be split and arranged in several columns one next to another, which leads
to considerable space savings.

1. Node

Name Coord X | Coord ¥ | Coord Z Name Coord X | Coord ¥ | Coord Z Name Coord X | Coord ¥ | Coord Z

[m] [m] [m] Im] [m] [m] [m] [m] [m]

M1 0,000 0,000 0,000 | N85 0,000 32,000 0,000 | | N125 0,000 84,000 0,000
NZ 10,000 10,000 0,000 | [NES 10,000 32,000 0,000 | [N130 10,000 84,000 0,000
N3 10,000 5000 0,000 | [ NEF 0.000 33,000 0,000 | | M121 0.000 85,000 0,000
N4 0,000 5,000 0,000 | [NE2 10,000 33,000 0,000 | | N132 10,000 85,000 0,000
N5 0,000 1,000 0,000 | (N8B 0,000 234,000 0,000 | | N133 0,000 88,000 0,000
NG 110,000 1.000 0,000 | (N7TD 10,000 34,000 0,000 | | N134 10,000 86,000 0,000
NT 0,000 10,000 0,000 | [NT1 0,000 35,000 0,000 | | N135 10,000 87,000 0,000
NE 10,000 10,000 0,000 | [N7T2 10,000 35,000 0,000 | | M138 10,000 67,000 0,000
NG 0p00 2000 0,000 | [NT3 0.000 35,000 0,000 | [ N137 0,000 88,000 0,000
MN10 10,000 2,000 0,000 | [N72 10,000 28,000 0,000 | [N138 10,000 68,000 0,000
N1 0,000 11,000 0,000 | |[NTB 0,000 37,000 0,000 | | N135 0,000 89,000 0,000
12 10,000 11,000 0,000 | [NTB 10,000 37,000 0,000 | [N14D 110,000 65,000 0,000
13 0000 3,000 0,000 | [NTT 0,000 38,000 0,000 | | M144 0,000 70,000 0,000
14 10,000 3,000 0,000 | (NTB 10,000 38,000 0,000 | | N142 10,000 70.000 0,000
N15 0,000 12,000 0,000 | [N7TD 0.000 39,000 0,000 | [ M143 0,000 71,000 0,000
18 10,000 12,000 0,000 | (NED 10,000 35,000 0,000 | | M144 10,000 71,000 0,000
M7 0,000 4,000 0,000 | [N&1 0,000 40,000 0,000 | | M145 0,000 72,000 0,000
18 10,000 4,000 0,000 | [NE2 10,000 40,000 0,000 | | N148 10,000 72,000 0,000
N19 0,000 13,000 0,000 | | NB3 0,000 41,000 0,000 | [ N147 0,000 73,000 0,000
NZ20 10,000 13,000 0,000 | [MEB4 10,000 41,000 0,000 | [N148 10,000 73,000 0,000
M2 0,000 5,000 0,000 | N8BS 0,000 42,000 0,000 | | N145 0,000 74,000 0,000
N2Z2 10,000 5,000 0,000 | [N2S 10,000 42,000 0,000 | | H150 10,000 74,000 0,000
N23 0,000 14,000 0,000 | [MNET 0,000 43,000 0,000 | | M151 0,000 75,000 0,000
N24 110,000 14,000 0,000 | (N8B 10,000 43,000 0,000 | | N152 10,000 75,000 0,000
N25 0,000 6,000 0,000 | [NEBD 0,000 44 000 0,000 | | N153 0,000 76,000 0,000
N28 10,000 6,000 0,000 | (NED 10,000 44 000 0,000 | | N154 10,000 76,000 0,000
NIZT 0,000 15,000 0,000 | [mME1 0,000 45,000 0,000 | | M155 0,000 77,000 0,000
nN2S 10,000 15,000 0,000 | |NE2 10,000 45,000 0,000 | | N156 10,000 F7.000 0,000
N28 0,000 7,000 0,000 | [NS3 0,000 45,000 0,000 | [ N15T 0,000 78,000 0,000
N30 10,000 7,000 0,000 | [MDa 10,000 46,000 0,000 | [ N158 110,000 78,000 0,000
31 0000 16,000 0,000 | [MBE 0,000 47,000 0,000 | | N158 0,000 79,000 0,000
3z 10,000 18,000 0,000 | NS9SS 10,000 47,000 0,000 | [ N18D 10,000 789,000 0,000
N33 0000 2,000 0,000 | | NSF 0.000 48,000 0,000 | | M1€1 0,000 20,000 0,000
N34 10,000 8,000 0,000 | (NS8 10,000 48,000 0,000 | | M182 10,000 &0,000 0,000
M35 0,000 17,000 0,000 | [NE2 0,000 48,000 0,000 | | N183 0,000 21,000 0,000
N3G 10,000 17,000 0,000 | [N10D 10,000 48,000 0,000 | | M184 10,000 21,000 0,000
M3T 0,000 18,000 0,000 | [ MH101 0,000 50,000 0,000 | | M1E5 0,000 82,000 0,000
Mg 10,000 18,000 0,000 | |M102 10,000 50,000 0,000 | | M188 10,000 22,000 0,000
MN28 0,000 19,000 0,000 | |M102 0,000 £1,000 0,000 | | M16T 0,000 22,000 0,000

Analysis & Design
Sectional characteristics by FEM
Sectional characteristics determined by finite element method now include also warping constant Iw.
User-defined LCS for 2D members

New option to define an arbitrary oriented local coordinate system, including the radial LCS, for 2D members. This
allows the user to adjust the local coordinate system even for curved 2D members.

For each 2D member the user can now set in different ways the local axis. An illustrative example where the use of
this new development is shown is the following: In Scia Engineer 2010.1 and older version it is not possible to
obtain a Cartesian LCS orientation for a shallow cone nor polar LCS orientation for a flat slab. This implies that
internal forces are tricky to obtain in the wanted directions and moreover reinforcement is simply not designable in
the wanted directions. The developed solution in Scia Engineer 2011 solves this use case is can be seen in the
image below.
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In Scia Engineer 2010.1, the program computes the local axis automatically. The user can interact only by
swapping the local z direction. The new solution in Scia Engineer 2011 keeps the current logic as the default
method. For each 2D member, the user will be able to set the direction of the local system axis in following ways:
0. x(y) automatic (same as in Scia Engineer 2010.1)

1. x(y) parallel to a given plane

2. x(y) concurrent with a given line. It leads from the center of the element to the cross of the element plane and the
line.

3. X(y) as attilt of a vector defined by a vector. Itis a vector, lying in the element plane, which has the smallest angle
with the given vector)

4. x(y) as atilt of a vector defined by a given point. It is a vector, oriented from the element centre to the given point,
will be tilted to the element plane.

5. x(y) as a tilt of a vector defined by a given line. It is a vector, starting at the element centre and perpendicular to
the given line will be tilted to the element plane.

The user can interact and swap the local z direction on all 6 methods.

Points and vectors required to define the new types of local system axis are set by the user in the properties of the
2D member.

- The local system of the type 1 and 3 is defined by one vector.

- The local system of type 4 is defined by one point.

- The local system of the type 2 and 5 is defined by two points.

Intervals for results-display

The results are optionally shown in the graphical window only if they fall inside the user-defined interval (e.g. unity
check between 0.65 and 0.95). This feature is available for internal forces, deformations, stresses, unity checks.

This allows the user to define a lower and upper limit. Results laying between this user defined interval are dis-
played on the graphical screen and in the preview:
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You will find this option under several Results services: Internal forces, deformations, stresses, unity checks.
An example of internal forces and the steel code check is given below:

Enhanced FEM mesh handling

Users who work with Finite Elements will be familiar with the warning message that there are mesh elements in the
structure that have an angle smaller than 5 degrees. In Scia Engineer 2010 and older versions the user should
search the number of the specific element on the screen by looking at the mesh element numbers or even worse:
in a temporary folder of Scia Engineer.

In order to improve working with Finite Elements the following feature is implemented in Scia Engineer 2011:
When the mesh generator has created mesh elements with an angle smaller than 5° an arrow will be shown on the
screen so the user can easily spot these elements.

The reason why this warning message is given is because these type of elements could give doubtful results.
Solutions for this are inputting mesh refinements.

In addition, a new command has been introduced for selection of a specified mesh node (e.g. SELMN 261). When
the user wants to find quickly a mesh node in the structure it was not always easy in previous versions of Scia

Engineer. From version 2011 the user can simply type in the mesh node in the command line (s)he wants to see
and it will be highlighted on the screen.

Break button for check

A new option enalbles the user to interrupt a long-lasting code check. This feature is available for steel and alu-
minium and some concrete checks.
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Steel Design
Setup and Cross-sections

Extended cross-section library

New types of cold-formed paired sections added (sections produced by SADEF).
e Extend the CSS library for paired sections

o Effective section library

o Use of effective properties within the EC-EN code check

25



New cold-formed asymmetric Sigma sections (by Frisomat) added to the library.
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Extend the CSS library with an asymmetric Sigma section

Neglect web crippling in EC-EN and NAS

Mecr calculation in general for EC-EN
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Redesigned setup dialogue - EC-EN

New user-friendly and clear Setup dialogue for Steel code check.

Effective sectional characteristics provided by manufacturers

Most manufacturers have their proper tests for effective sections. These effective characteristics can now be
stored in the cross-section library. These effective characteristics are used in the appropriate EC-EN checks.

Most manufacturers have their proper tests for effective sections. This new implementation allow to store and use
the data, provided by the manufacturer. The yield strength can be seen as the manufacturer-ID. Per yield strength
you can add different effective properties. You can find these additional properties in the steel libraries.

The effective properties will appear in the profile library as groups.
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Using the button "Add new yield strength group" you can add more effective properties into the same CSS.
Once there is more than one group present, you can sort the effective section properties according to their yield

strength.

The effective section properties are automatically used once you activate the option in the steel setup.
Just make sure you use the exact same name in the effective section properties library as in the CSS library.

New member types

Battened compression members - EC-EN

Battened members can be modelled exactly including the links and also checked according to EN 1993-1-1 article
6.4.1 and 6.4.3. Supported variants: 2 x I-section, 2 x U-section - both open and closed configuration.

This features already existed in Scia Engineer for ENV, NEN, DIN and CSN design codes. During the migration to
EC-EN this features was skipped, as there were hardly user questions. Soon after the EC-EN was released,
guestions began to come in weekly. It appeared to be a frequently used feature and worthwhile adding to EC-EN

as well.

Joists - IBC code

Input and check of truss-like steel girders used to support floors and roofs that are very common in the US and are
often used as a part of a composite slab.

Joists are prefabricated elements. The manufacturers provide load-span tables for the joist types in their range. A
joist is designed as a simple beam. The structural analysis of the model leads to internal forces. Using the moment
we can calculate the uniform distributed load which is applied onto the member. This uniform distributed load is
then cross checked with the load-span table to decide whether the selected type is OK
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The implementation in Scia Engineer is done solely for the IBC code. When the user opts for another code, there
will be warnings during code checks. Error code 999 will be issued to alert the user that the check is not valid for
the used code.

The current implementation covers 3 parts
e Cross section input for joist types and manual creation of a library
e |nput of the joist as a single span member (+check on input)
e IBC code check

Joist library:

Currently the user must define his proper joist-types. Time was too short to prepare the import and generation of all
the manufacturer data. We will however prepare a set of commonly used Joist types to show the proof of concept

If the user wants to define the joist himself, he can do so via a numerical section

The only parameters at the moment are the joist length and the Down-lift capacity (kN/m). There will be a check on
the Shear capacity as well, so it is wise to use a value here equal to gl/2 (we can take care of this during import of
the tables).

The profile library offers a new chapter: Joists. Cross-sections can be grouped in a library with up to 4 hierarchical
levels. For demo purposes we have created a limited library based on the table on p158 of the SJI-catalogue
(), appendix C-2

Input of joist:

Once the type has been selected, it is available as any other cross section. You can now use this to create a beam,
member,... If you select an joist css, it will be represented in a special way. One of the parameters in the Joist
properties is the span. The blue filling means that the inputted length of the member corresponds with the
span-property. If the model length is different from the span property the filling will be red.

In the screenshot you can see that beam B1 is blue. The beam is 3 m long and the css property is indeed 3 m
Beam B2 is 3.3 m long and has the same CSS as beam B2, which does not match the CSS property. Hence the
filling will be red.

Unity check:

Once all the joists are in the model, we run a standard calculation to determine the internal forces. In the Steel
service new option are available.
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Joist data is code dependant. This implies that not all joists can be checked by every code. We will currently only
support joists and the corresponding checks in the IBC. We also do not consider up-lift.

The steel code check will perform a number of boundary condition tests:
e Does the length of the beam match the CSS properties?
e |s the joist just a simple beam (there are no end moments)?

e |sthe loading purely in the plane of the joist?

If these conditions are OK, the check will calculate the uniform load for the beam based on the internal forces (My).
This result is compared with the down-lift capacity in the CSS properties of the assigned joist. If the actual load is
higher, the unit check >1. If the load is smaller or equal to the CSS property, then the member is OK

Checks

Plastic section check - EC-EN

Plastic combined interaction check can now be used under specific conditions for other than I-section, full rec-
tangular section of RHS, i.e. for angles, U-section, T-section, asymmetrical I-section.

For I-sections, RHS and CHS (in EC-EN) the combined section check is done by means of the following formula:

For other cross sections (e.g. L, U, T and asymm |,...) the plastic check is not not performed, because EC-EN does
not provide a formula which states how the plastic bending resistance should be reduced in case of compression.
An elastic section check is used instead of the plastic one.

In Scia Engineer we have used up to now the conservative approach: the elastic check instead of the plastic one in
the above situation

But when there is NO normal force present, nothing needs to be reduced, hence a plastic check is possible and the
interaction formula can be used to achieve a more economical design

In the following example there is a normal force N=-5 (compression)

We can see that the combined bending, axial and shear force check is classifying the section as being a class 3,
hence we need to use the elastic check

Combined bending, axial force and shear force check
According to aicke EN 1993-1-1:6.29.2.& 6.2.10 and formula {6.42)
Section classification is 3

Table of values
sigma N 0.0 MPa
sigma Myy 820 MPa
sigma Miz -589.2 MPa

o 0.00 place 3
Unity check 2.86 -
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In this example the element is not OK.

But when we remove the Normal force

the section is classified as class 1 and we can use the plastic check

W Steel Code Check

BE GBS ([1=20 = ws R S [ - S

Mc,Rd 18.96 | kNm | ~ rext
Unity check 1.32 -
Frevious

Combined bending, axial force and shear force check Bucking data
According to article EN 1993.1-1:6.2.9.1. and formula (6.41)

Section classification is 1

Table of values :

MNVy Rd 6615 |KNm Oaumnary

MNVz Rd 1896 | kNm Ochek

alfa 100 beta 1.00 @E=D

Unity check 1.62 -

Flement daes NOT catisfy the sactinn rl';or‘lr !

51 (EN 1933-11) Benvding moment check: < 3 [
200, UPEIN
1,00,
- T~
™ S
.
Pre) | ™~
0,000 000 2,000 3,000 000
B2

In this example the element still not satisfies the check, but the unity check has dropped by half.

The user default is set to the plastic check. If the user wants to use only elastic checks, he can opt for it in the steel
setup

Classification of sheet welded sections - EC-EN

It is now possible to consider the weld size in the classification of sheet welded sections.

Currently we are using the web depth for the classification of the web of a sheet welded section.
EC-EN however specifies that we can reduce the web depth even more (by Isubstracting the weld size)

Cc

-

| S——
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As we do not know the weld size in Scia Engineer, we can not use this reduction in the classification of the section.
For Iw and Ilwn sections we have added a parameter a in their properties (a = throat thickness), which is only
visible for EC-EN !

By default we have set this parameter to 0 as we do not know the weld size. The user can modify this value within
certain boundaries. (e.g. a <= max(tha; thb,; thc), a>0,... error handling is foreseen)

The weld size is normally defined as in the following graphic.

<

rd

"\

Some basic trigonometry transforms our new property into the reduced web depth
Critical moment Mcr for lateral-torsional buckling - EC-EN

New option to consider moment factor C1 for general cross-section. Three methods available to determine the C1
factor.

Correction factor kc for lateral-torsional buckling - EC-EN

The correction factor kc can now be determined in two ways: from Table 6.6 or calculated from C1.

Option to neglect web crippling

With this option activated, the local resistance of the web to the transverse force does not need to be considered.
This happens for example when a local load or support reaction is applied through a cleat that is arranged to
prevent distortion of the web.

Let's consider a purlin on 3 supports. The typical shear force diagram for this kind of member looks like this
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At support 2 e.g. there is a jump in the shear force diagram. Such jump leads to a web crippling check. This is
correct of course, but in practice it is solved differently. The purlin is attached to a secondary steel part, making
sure the purlin doe not tough the bottom flange of the rafter.

I

—_— - T

In such cases, it is not necessary to perform the web crippling check. The new setup offers you the possibility to
ignore this check;

If we uncheck the option for web crippling, the local transverse forces check is performed

If we check the option the local transverse forces check is ignored. This can be clearly seen in the preview.
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Moments on columns in simple construction

When this option is activated additional moments are automatically calculated in columns at the positions where
hinged beams are connected.

Upper My Iy/ly

JWL f|_ LL

But

M MIJ
: My = M,
When
)
\ Tu/ly <15
'FL ! L]_
Lower

In the case where there is
e acolumn (type column or gable column without arbitrary sections or haunches) of type | or RHS
e connecting beams (max 4 of type beam or rafter)

e hinge data on the beam on the side where the beam is connected to the column
this option will calculate an additional moment and add it to the proper section (in a section just above and just
below the hinge).

Resultant forces in section check for CHS

The section check uses the resultant of shear forces in order to eliminate the effect of the direction of the shear
force.

Since a long time we perform the plastic combined section check in EC-EN for tubular members (type CHS) using
separate internal forces Vy, Vz, My and Mz.
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L [4

with ©=2:B=2  for circular sections

The moment capacities are calculated using a table

In the case of tubular members the shear force may differ with the direction...., however the resultant shear force is
always the same (because of the circular section).

To make sure this is the case, we will calculate the resultant shear force from now on as

V_resultant = ’If;? + V2

Same goes for the resultant bending moment

We calculate the moment capacities MNVy,Rd and MNVz,Rd in the same way as before, but now using the re-
sultant V (and existing normal force N)

The most important thing here is that the unity check is NOW always the same, regardless of the direction.
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Concrete Design
Design and Checks

Cracks in 2D members - EC-EN

Crack calculation for 2D members including graphical representation of results.

In Scia Engineer 2010.1 and earlier versions it was already possible to do concrete calculations on 2D Finite
Elements (FE) for the Service Limit State (SLS) according to the latest Eurocode 2 and it's National Annexes
(NA's).

For some design codes (STN/CSN) it is possible to perform a real crack width check and even to see the crack
width pattern on the structure. With the development described in this highlight this is now also possible in Scia
Engineer 2011 according the Eurocode 1992-1-1 including NA's.

This functionality enables the user:
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e Check the cracks for concrete 2D Finite Elements according EN1992-1-1 with NA's;
e Execute this check for required or user defined reinforcement;

e Visualize the direction and the crack width in a graphical presentation.

Briefly said this development is an upgrade of the concrete 2D crack check functionality, from STN/CSN code to
EN code. The functionality was a missing feature within the EC EN environment, extensively used in the Czech
Republic, and will strengthen Scia Engineer's Eurocode leadership position. From version 2011 all our users that
work conform the EC EN 1992 will be able to use this interesting feature.

In this section the different possibilities in the property window are described.

Type of loads: only SLS combination and classes which contain one or more SLS combination are supported.
Values: two type of values are supported

e w+ (crack width at upper surface, positive direction of axis z)

e W - (crack width at lower surface, positive direction of axis z)
Extreme: Three types of extremes are supported: No, Member and Global
Type of reinforcement: a new combo box for selection of the type of reinforcement with two items:

e As,user - user defined reinforcement (2D regions, Free bars or user reinforcement defined in concrete
member data) will be used for calculation.

e As, req - designed required area of reinforcement will be used for calculation. It means that Design of
reinforcement has to be done before the check of cracks for the required reinforcement.
The following action buttons will be in the service:

e Refresh
e Calculation info

e Concrete setup (only parameters for 2D members and for Type of check cracks will appear in the concrete
setup)

Calculation of crack width

The module for the calculation of the crack width for 1D members is used for the calculation of the crack width,
therefore the internal forces and area of reinforcement in the direction of the principal stresses have to be
calculated. The crack width will be calculated in the centre of each mesh element and the forces from the centre
of each finite element will be used for the calculation.

Steps for calculation of internal forces and area of reinforcement are:
1) the stresses in direction x and y for both surfaces are calculated
2) the angles of principal stresses from y axis for both surfaces are calculated
3) the internal forces are recalculated to direction of principal stresses
4) the area of reinforcement is recalculated to direction of principal stresses
5) calculation of crack width in the direction of principal stresses

Outputs

The numerical and graphical result can be presented in the new service for the check of cracks. The numerical
output depends on the selected value in the service.

Crack value:

if the calculated crack width is less than the limit crack width or the cracks do not appear, then the whole finite
element will be filled by a green colour, in other cases a red colour will be used.
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The graphical representation for crack width (w+ or w-):
The direction of the cracks and the width of cracks can be presented in a graphical way (see the picture below).
The type of presentation can be set in the Drawing setup.

Numerical Output:
The numerical output will depend on the selected value in the service, three tables will be available:

e Check value
e Cracks at lower surface

e Cracks at upper surfaces
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Decompression check - EC-EN
Decompression check and calculation of limit values of crack width for prestressed concrete.

In order to have a more complete solution for the checking of concrete beams, many customers have been asking
to implement a better support for the crack checks, part of this is the check of decompression.

In the EN1992-1-1 it is described as follows: "The decompression limit requires that all concrete within a certain
distance of bonded tendons or their ducts should remain in compression under the specified loading."

This check will be useful for users that check concrete (prestressed) 1D members e.g. in bridges and/or precast
slabs.

This development also brings the implementation of the limited values of crack width for prestressed concrete
according EN 1992-1-1 and the check of decompression which is closely related to the crack control check.

The implemented features allow the users to calculate and check the crack width for prestressed and
non-prestressed concrete according EN 1992-1-1 for different NA's. During the execution of the software routines
for concrete analysis, design and checks the NDP (National Determined Parameters) of the selected National
Annex are applied.

Improvement of the crack width calculation
The maximum crack width is possible to set in the concrete setup. The crack check for Non-prestressed and
prestressed are performed according to the material of the beam where the tendons are defined.

‘érack width ... w_max

Maximal crack width

Exposure class RM {Quasi) [mm] PM (Freq) [mm] PM {Quasi) [mm]
0.4 0.2 0.0
0.3 0.2
0.3 0.0

Explanation :
Mot editable value 0.0 = not checked in this case

Decompression check
Exposure class RM {Quasi) PM (Freq) PM (Quasi)

Explanation :

RM = reinforced member Quasi = under quasi-permanent load combination

PM = prestressed member Char = under characteristic load combination
Freq =under frequent load combination

Set default values ] [ oK ] [ Cancel

New values are added to the branch SLS>General:
e W_max — non-prestressed concrete

e W_max — prestressed concrete - one row with three items
Application: For 1D member Check cracks; for 2D members Design reinforcement for ULS+SLS.

Type of combination and classes in the calculation. Three SLS combinations are possible to select in Scia En-
gineer.
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e Characteristic — only for ONORM. The filter for combination will only allow in case of the ONORM to
select the characteristic combination in the property window

e Frequent —for all NA's

For other types of combination:
e Envelope - the same behaviour as Frequent

e Linear— the same behaviour as Frequent

Classes: when the selected class contains a characteristic or a quasi permanent combination, then this combi-
nation will not be checked in this class (excluding ONORM). Only the frequent, linear and the envelope will be
checked. The rest will be ignored.

Calculation of the check of decompression
The check of decompression is calculated for several cases according to the exposure class and the type of
structure.

o e—
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When the combination of the structure type and exposure class prescribe the decompression check then a
warning message appears during performing of the check of crack width. The following message is shown:
“Warning — Decompression check is required for the selected exposure class and type of the structure.”

e Member check: New value “Decompression” is introduced in the service for prestressed crack control.

The check value of decompression is part of the standard check value of crack width. Two new columns
will be added. When crack width and decompression are checked together then the maximum check value
is printed.
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e Single check: this table is possible to review in the single check. A new checkbox in single check output
is available.

Z4ec — distance from the tendons to the user defined distance where compression is required
z. — distance from the tendons to the nearest tension fibre

z— depth of the tensioned zone from the nearest CSS fibre

z,— depth of the tendons from the nearest CSS fibre

Concrete prestress check cracks EN 1992-1-1

Linear calculation, Extreme . Member
Selection © B1
Combinations - F2-EN-SLS Freqg.

Decompression check of concrete for selected members

Member Case Name d Check Check). Check
| [ & | | | . | Ve | i | e | s | o | o | Srpim | |
[B1 | o000 [F2-ENSLS Freg/1 | TND 60,00 0,00 | -zoooo | 33sio]| soso| 2so0 IJ 31 | 1,00 | 0K |

Optimised punching shear reinforcement

Optimisation of reinforcement for punching shear using an external Max Frank application linked to Scia Engi-
meer.

Flat slab construction is among the most efficient methods of construction, enabling a consistent head space to be
achieved across the entire floor with the resulting benefits of easier layout of services and reduced overall
floor-to-floor heights.

The challenge faced by engineers is that the weight of the slab supported directly on a column creates concen-
trated localized shear stresses which, without the necessary reinforcement, could result in the slab “punching”
through the column. To prevent this shear reinforcement is necessary.

In Scia Engineer 2010 a feature was released for creating 'real' punching shear reinforcement in flat concrete
slabs. In order to give the user more types of this punching shear reinforcement a link is developed in Scia En-
gineer 2011 to an external software.

This linked software can perform the design and checking of this shear punching reinforcement. The necessary
inputted and calculated values from Scia Engineer are transferred through this link into the Max Frank Software for
further detailed design.

This program allows the engineer to quickly and easily design a Shearail® layout to protect flat slab constructions
against punching shear failure.

Once completed, the calculations and layouts can be printed by this software and a DXF can be exported for use
in drawings. Also a schedule of rails required for each floor can be printed out or emailed for easy quantifying of the
Shearail® required.

Design of 2D member as 1D member

This feature is useful mainly for situations when a 2D member, e.g. ceiling, is made of standardised elements (e.g.
prestressed panles). First, the overall analysis of the 3D model is necessary to obtain internal forces, and then a
separate check of one element needs to be executed.

Version 2011 comes with improved display of exported internal forces and the export can be made either to a new
project or to a prepared template.

Internal forces drawing: this new feature works in the same way as the current service “Internal forces on beam”.
There is a new check box in the property window. It enables displaying of not calculated internal forces on 1D
members in a 2D element which can be exported by 2D-1D upgrade. The behavior of this new checkbox is the
same as the current checkbox for integration strips. It enables the displaying of 2D-1D upgrade internal forces and
finding the critical members on the 2D member.

Exported data: the current functionality (Scia Engineer 2010.1) is improved. It allows the export into an existing
1D template.

The exported data consists out of:

1. Member length: The length of the member in the 1D template is updated according to the length of the 1D
member in the 2D project.
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2. Load cases: Current functionality for the not calculated internal forces export is used.
3. Material: The 1D member material in the 1D template is updated according to the 1D member in the 2D project.
It enables export of data from the 2D project into an existing 1D template.

Dialogue improvement: there is a new combobox “Type of export” with values: Project Template

For the option “Project” the current functionality is used. There is a new item “Template” if the combobox “Type of
export” is set to “Template”. It enables the user to select a template. The default path will be according to the
project settings. In case of an export into the 1D template a new project is created on the base of the selected 1D
template. After that all exported data is inputted into that. If the user selects more 1D members in one time then
each 1D member is exported into a new project (created from the 1D template).

Template folder: There is a new folder where all the 1D templates are stored. It is implemented in the same way
as the current folder for templates. It enables the user to manage the 1D templates.

Log file: A new log file is generated in the temp folder. Generated data: 2D project name 1D template name
Overview of exported data Member length Material Load cases and exported not-calculated internal forces. It
enables a better control of the 2D-1D upgrade.

Extended documentation

New manuals with practical examples for concrete columns, reinforced slabs and post-tensioned slabs and new
benchmarks.

There are three new manuals devoted to the design and code-checking of three types of concrete structures:
e post-tensioned concrete slabs
o reinforced concrete slabs

e reinforced concrete columns

All documents deal with the design according to EN 1992. The aim of the documents is to describe each step of the
design and check of individual types of concrete structure and present some tips and tricks that may be important
and useful in each of the steps step.

Aluminium Design

Scaffolding check

The check is executed specifically for circular hollow sections and Numerical sections in case the proper setting is
activated in the Aluminium Setup.

The check is executed according to Equation 9 given in EN 12811-1 article 10.3.3.2. However, the EN 12811-1
only gives an interaction equation in case of a low shear force.

Since the EN 12811-1 is based entirely on DIN 4420-1 Teil 1 the interaction formulas according to Tabelle 7 of DIN
4420-1 Teil 1 are applied in case of a large shear force.

As specified in EN 12810 & 12811 the scaffolding check for tubular members assumes the use of a 2nd order
analysis including imperfections. In case these conditions are not set the default EN 1999-1-1 check should be
applied instead.

The interaction equations are summarized as follows:
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Scaffolding coupler check

The scaffolding coupler check for Library hinges as currently implemented in the Steel Code Check has been
linked to the Aluminium Code Check. The ‘Scaffolding — Coupler Check’ service is added to the Aluminium tree.

Important is that the correct material is attributed to the coupler. The safety factor ‘Gamma M1’ is read from the
Aluminium Setup.

The scaffolding couplers according to EN 12811-1 Annex C are provided by default within Scia Engineer.
The interaction check of the couplers is executed according to EN 12811-1 article 10.3.3.5.
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Exclusive scaffolding check

For scaffolding members that are not a part of load bearing structure only the scaffolding check can be executed
(thus saving time and space in the Document).

The extreme value of these checks was given as the global check. This has been improved in the new version.
Once following option is activated in the steel/aluminium setup (which is the case by default):

Then only a scaffolding check is performed (of course, if there are only CHS and numerical sections).

Go to steel/aluminium service

Perform a code check. In this example, only numerical sections and CFCH sections are available. This means that
only a scaffolding check is performed:

Note: In this example a linear analysis is performed. Actually the scaffolding check for tubular members acc to En

12810 & 12811 requires a 2nd order analysis including imperfections.
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Special Assets

Seismic Design

ECtools

A stand-alone post processor linked to Scia Engineer for design of concrete buildings according to the EC2 and
ECS.

In Scia Engineer several functionalities for seismic design are available such as seismic spectra, CQC- and SRSS
method and eigenfequency calculation. Capacity checks of concrete structures according to Eurocode 8 can now
be performed in a stand-alone ECtools application linked to Scia Engineer. (www.ectools.eu)

ECtools uses the analysis results of Scia Engineer and can be used in following cases:
e Seismic design of Reinforced Concrete Buildings
e Checking/Reviewing the Design of Reinforced Concrete Buildings
e Seismic Assessment and Retrofitting of existing Reinforced Concrete Buildings
e Seismic design of Composite buildings with Concrete Cores
e Seismic design of Unreinforced Masonry Buildings

e Seismic Assessment and Retrofitting of existing Unreinforced Masonry Buildings

The key features of ECtools are:
e General building checks fitting the requirements of EN1998, such as:
e Automatic definition of building type
e Automatic calculation of behaviour factor g
e Torsional sensitivity
o P-5 effects

e Required seismic joint at each level
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Cloud Computing

Scia Desk

Simultaneously with new version of Scia Engineer 2011 Nemetschek Scia comes with an optional cloud storage of
user projects.

Scia Desk provides for unlimited cloud backup of user projects, easy sharing of project files, automatic synchro-
nisation, safe and secure storage of project files and remote and mobile access to project files.

@ Scia Desk

Based on the Nomadesk solution, a Scia branded cloud storage (a team file server) is being worked out; the basic
functions are:

e synchronization and sharing of project data  (Sync & Share)
e unlimited back-up storage in the cloud
e team sharing & distribution of project data

e viewing of PDF documents and images on iPad

Augmented Reality

An external augmented reality tool ARMedia allows for a combination of Scia Engineer 3D model with a live video
stream in order to give the model a more realistic look. (www.inglobetechnologies.com).

The user can look at the model from different angles by manipulation of a marker.

The use of this plug-in is quite easy:

e Prepare the scene in Scia Engineer as you want to see it in augmented reality (only the items on screen
will be used)

e Currently we only support the geometry of the model - no results yet
e Make sure you have a webcam attached to your computer

e (o to the plug-in menu => Augmented Reality => View in AR

e The model is exported (VRML) and the viewer will start automatically

e Make sure the marker is well within range of the webcam
After 30 seconds the trial version will close. To use the full version you need to register at Inglobe technologies.

These stand alone files can be viewed using the free viewer, downloadable via following link
http://www.inglobetechnologies.com/en/new_products/arplayer/info.php
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