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What is new in Advance Design 2012

Welcome to Advance Design 2012 part of Graitec BIM solution
Advance Design 2012 is fully part of the GRAITEC BIM solution, named GRAITEC Advance and consisting of
Advance Steel, Advance Concrete and Advance Design.
GRAITEC Advance is the 1st complete solution on the market which includes Design and Multi-material CAD in
the same package.

Advance Design 2012 has important improvements in several areas:









Several tools to speed up the modeling (property templates, new copy/paste functions in the browser,
new dialog boxes, new annotations on selection, etc.).
Several new “National Appendices” for Eurocodes Design.
Timber design according to EC1995.
New post-processing tools.
EC2: concrete design taking into account the real reinforcement on columns, beams and plates.
Detailed reports for concrete and steel design.
Automatic testing system.

Advance Design 2012 is the invaluable tool for all your projects.
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New available languages
Æ

Version 2012 of Advance Design is available in several new languages:






“International” English.
“UK” English
German
Czech

And available in:
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French
Romanian
Polish
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General application
Æ

Version 2012 has a set of new functionalities which have the same objective: speed up the modeling by
providing the best dedicated tool to the final user:







Property templates on elements.
Easier folder management in the pilot.
Option to display annotations only on selected elements.
Command line.
New BIM center.

Property templates on elements
Æ

This new functionality allows the user to create and apply property templates on linear and planar
elements. These templates can be used on any new model.

Æ

On the top part of the property list, the user has access to two new buttons:



The
button saves the current set of properties
as a template. The template is saved as an XML
file on the disk.



The
button loads, from an XML file on disk, a
set of properties which will overwrite the existing
parameters of the property list.



The property templates can be applied on linear
and planar elements, including the design
properties.



By default, the name of the XML file will be the
same name of the element from the property list.

This new functionality provides the option to customize the application depending of the final use. For
example, the user can create a set of property templates for steel construction: steel columns, bracing,
purlins, steel floors, etc.
Then when creating an element in a new model, instead of defining all the properties one by one, the user
can simply assign a “property template” and it will initialize all the element properties.
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Option to copy/paste an existing tree of folders in the pilot
Æ

To create systems in the pilot easily and faster, a new function can be used to copy/paste a tree of folders.
This new function is available from the context menu in the pilot.

Annotations on a set of selected elements
Æ
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On big models, when we activate the annotation display on all elements, it can be difficult to read the
information, especially if we want to display several annotations:

What is new in Advance Design 2012
Æ

In Advance Design 2012, it is possible to display annotations only on a set of selected elements. This new
option is available in the “Display settings” dialog box:

Change combination code on a set of selected combinations
Æ

When the user selects several combinations in the corresponding dialog box, there is an option to change
the code for the entire selection:

In the previous version, it was only possible to assign the code to the combinations one by one.
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New tabs management in dialog boxes
Æ

In order to improve the ergonomics of dialog boxes with several tabs, we replaced the “tabs” by “groups”
(as displayed in the following figure):

GTC link with SuperSTRESS
Æ

With Version 2012, it is possible to exchange models, through GTC files, between Advance Design and
SuperSTRESS.

Model in Advance Design

Model in SuperSTRESS
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New “command line function” available
Æ

It is possible to call a function directly from the command line. When starting to write the name of a
function, Advance Design automatically lists all existing functions:

Æ

Based on this new command line function, it is also possible to save a script and replay it on any model.
This script can include a set of functions from the modeling part until the final results post-processing,
including report generation and design.
The required functions to create or apply a script are available in the context menu of the command line:

 [Start recording]: start recording a list of functions,
from the modeling to the final results postprocessing.
 [Stop recording]: stop or handle the current
record.
 [Save recorded script]: save the script to a *.ads
file (Advance Design Script file).
 [Load script]: load a script file from disk.
 [Start playback]: play the loaded script file.
 [Stop playback]: stop playing the loaded script file.
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Export of analysis model to GTC
Æ

In the “Options \ Applications” dialog box ( “Graitec BIM” tab), a new option can be activated to export the
meshed model to a GTC file:

Export of the descriptive model to text files
Æ
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It is possible to export an Advance Design model to a simple text file. This new functionality can be
accessed through the “File \ Export \ Text file” menu:

What is new in Advance Design 2012
New BIM Center toolbar
Æ

A new “BIM Center” toolbar has been created to group all BIM functions in the same place:

From this toolbar, the user can call all the functions to exchange data using different formats: GTC (Graitec
BIM file), IFC, SNDF, PSS, CIS/2, DFX, etc.
This toolbar has flyouts to access the desired functions: import, export or synchronization.
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Post-processing tools
Stresses on main axes of planar elements
Æ
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To simplify the visualization of the main axes on planar elements, Version 2012 provides the option to
display only one main direction on screen.



If the user selects “F” or “M”, the two main axes are displayed in the same view:



Then, the user can choose only one direction for better visualization: F1 or F2, M1 or M2.

What is new in Advance Design 2012
FEM results clipping
Æ

The new “clipping” functionality is useful for finite element results post-processing but also for the design.



In the property list of the linear elements, a new option called “Clipping” is available:

At both ends of the element, for each
local plane, the user has to define the
clipping distance:
- Automatically calculated by the
software.
- Manually set



If “Imposed” is selected, the user has to enter the clipping distance from the end point of the element.



If “Automatic” is selected, the clipping distance will be automatically calculated (during the calculation
process) by applying the following rules:
o Example with one beam and one column:

The column will be designed with the
internal forces considered at point B =>
bottom fiber of the beam, including the
upper part of the eventual haunch.
The beam will be designed considering
the internal forces at point A which is the
face of the column.
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o Example of a column with two beams:

In this case, Advance Design considers the maximum distance, meaning point B in the figure. Of course,
the user can always decide to impose a numerical value.
Æ

The graphical results can be displayed with or without taking the defined clipping distances into account.
The option is available in the “Results settings” dialog box:

Bending moment without clipping option

Bending moment with clipping option
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Torsors on user section cuts
Æ

This new functionality is very important for seismic calculations. In Advance Design, after a seismic
calculation, the user can get automatically the torsors on walls. These torsors are calculated per mode and
then Advance Design makes the CQC of the torsors.
Because of this workflow, the user cannot get the seismic torsors on a user’s section cut created after the
calculation, in the analysis model.

Æ

With Version 2012, it is possible to create user sections cuts in the descriptive model and automatically
post-process the torsors after the calculation. The results are available in a new table from the report
generator (Finite Elements Analysis \ Results \ Torsors \ Torsors on user section cut):
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New dialog box for stresses on sections
Æ

Version 2012 provides a new dialog box to post-process the stresses on sections. This new dialog box is
accessible from the context menu of a linear element selection:
Settings toolbar

Specific points stress values

Stress diagrams on the
section (2D or 3D view)

Section mechanical
properties

Stress diagram along the
element

Abscissa definition

As can be seen in the above figure, this new dialog box allows the user to have all the results on a section
in one place:
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At the top of the dialog box, on the settings toolbar, a slider provides the option to quickly set the font
size:

What is new in Advance Design 2012



For the stress diagram on the section, the user has the option to switch from a 3D view to a 2D view
by simply clicking the

button (on the settings toolbar).

2D stress diagram

3D stress diagram



The user can move the slider to define the abscissa => all results are updated in real-time.



At any time, by clicking the
in a report.



In the stress on section area, it is possible to use the “orbit” function to turn the section around, the
mouse wheel to zoom in or zoom out and the middle button to pan.

button, it is possible to save the content of the dialog box and insert it
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Eurocode 1
EN1991-1-4: Buildings with dominant face
Æ

In Version 2012, the climatic generator is able to handle structures referred to as “buildings with dominant
face”.
These are buildings with one face completely open, and no opening on the other faces (see 7.2.9(4) from
EN1991-1-4).

Such buildings require a specific calculation of the internal pressure coefficient (Cpi).
Instead of using Cpi = +0.2 and Cpi = -0.3 (as in 7.2.9(6) NOTE 2), Advance Design will use
Cpi = 0.90xCpe
with Cpe being the external pressure coefficient on the windwall set as dominant.
Example: on this building, for the -X wind direction, the external pressure coefficient on the dominant face
would be:
Cpe = 0.707.

Therefore, the internal pressure coefficient will be:
Cpi = 0.9 x 0.707 = 0.636.
This Cpi value is common to all windwalls.
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A new field was added in the windwall property sheet to set a face as dominant.

The corresponding windwall will then be displayed in a specific color.

Cpi values can then be checked in the Description of climatic loads table from the Advance Design
report.

EN1991-1-4 NF: Additional information for terrain categories
Æ

The property sheet for wind load cases provides useful information regarding terrain categories.
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EN1991-1-3: French National Appendix update
Æ

Clause 5.2(6) of the French National Appendix was modified in July 2011.
Previously, users had to consider a 0.1 kN/m² or 0.2 kN/m² extra snow load depending on the roof slope.
This is a way of taking into account the water that could be trapped in snow.

After July 2011, only roofs with a slope smaller than 3% will be subject to a 0.2 kN/m² extra load.
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Eurocode 3
Intermediate restraints definition
Æ

In Version 2012, it is possible to define a list of intermediate restraints.
This new functionality can significantly increase
resulting in smaller work ratios.

χ LT (reduction factor for lateral torsional buckling),

Users enter the abscissa for each restraint along the element and set whether it is pinned or fixed.

Advance Design will then use this information to compute a smaller lateral torsional buckling length that will
be used in the Mcr calculation.
Warning: For accurate results, Advance Design requires a node under each intermediate restraint.
Otherwise, the steel design engine will return a warning.

Improvement of steel design reports
Æ

In Version 2012, shape sheets have been entirely redone.
They now provide every single intermediate result from the EC3 calculation such as buckling and lateral
torsional buckling curves, Ncry and Ncrz values, Cmy, Cmz and CmLT coefficients, for a better
understanding of the work ratios given for (6.61) and (6.62) formulas.

EC3 shape sheet in AD2012
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EC3 shape sheet in AD2011
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Concrete Design
Baumann method
Æ

In the concrete assumptions dialog box, a new method is available to calculate the theoretical
reinforcement values on planar elements => The Baumann method:

A few principles of this method:



The objective of the method is to reduce a bending or composed bending problem in the pure normal
forces problem.
o Dividing the plate thickness in N layers with the same thickness.
o Calculation of the normal force in each layer.






The method starts with the internal forces in the main directions: N1 and N2 for the normal forces, M1
and M2 for the bending moments. Then, it makes the projection of the local axes of the reinforcement
calculation.
From these projected internal forces, the Sxx, Syy and Sxy stresses are obtained.
Considering a linear gradient, the stresses at each layer border are calculated, and then the
corresponding axial forces and the lever arm “z” to the mid plane are calculated.
After, for each layer, the steel tension forces (Nu and Nv) and the concrete compression force (Nw)
are calculated based on the following figure:

This method gives results close to the “Capra" method but with a much faster calculation time.
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Cracking inertia calculation
Æ

Since Version 2011, the user has the option to set a “cracked inertia coefficient” in the property lists of
linear and planar elements:

Linear element
Æ

Æ
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Planar element

In Version 2012, this coefficient can be calculated automatically depending on the real reinforcement of
each element:



On linear elements, this coefficient is calculated only if the user activates the “Beam calculation”
option.



On planar elements, if the user does not define the real reinforcement, the cracked inertias are
calculated with the theoretical reinforcement values. If the real reinforcement is defined on the slabs,
then Advance Design calculates the cracked inertias with these real values.

After obtaining these cracking coefficients, it is possible to redo a calculation in order to take real cracked
inertias into account in the finite element calculation.

What is new in Advance Design 2012
Stresses and crack design taking real reinforcement into account
Æ

In Advance Design 2011 SP1, we implemented the calculation of the concrete and steel stresses and the
crack width analysis according to EN1992-1-1 but this calculation was done with the theoretical
reinforcement areas on linear and planar elements.

Æ

With Version 2012, it is possible to calculate the stresses and the cracking values taking the real
reinforcement on linear and planar elements into account (as defined as follows).

Definition of real reinforcement on linear elements (Beams)
Æ

Since several versions, Advance Design is already able to define the real longitudinal reinforcement on
columns and calculate the corresponding interaction curves.

Æ

In Advance Design 2012, it is also possible to define the real reinforcement (longitudinal and transverse)
on beams. To distinguish between beams and columns, the user has to check the corresponding option
in the property list:

Linear element considered as a beam

Linear element considered as a column
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When the “Beam calculation” option is activated, clicking on “Modification” provides the user with access
to a dialog box which has all descriptions of real reinforcements: longitudinal and transverse
reinforcements.

Æ

[1]
[6]

[2]

[4]

[3]

[5]
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[1] => Schema of the longitudinal and transverse reinforcement.
[2] =>Theoretical and real longitudinal curves.
[3] => Definition of the real reinforcement (Diameters, number of bars, number of layers, spacing,
lengths, etc.).
[4] => Section view.
[5] => Button to impose a reinforcement.
[6] =>Move from a span to another span (in the case of a continuous beam).

What is new in Advance Design 2012
Æ

During the 1st calculation, Advance Design proposes automatically a reinforcement disposition. The user
has the option to change it by clicking on the button [5] and running a new concrete design calculation =>
the serviceability verifications (stresses and cracks) are done with the new imposed reinforcement values.

Æ

If the user does not want to do the “detailed calculation of provided steel for beams”, the user simply
unselects the “Detailed Beam calculation” option in the concrete assumption dialog box:

Definition of real reinforcement on planar elements
Æ

From the property list of planar elements, the user has the option to define real reinforcements on the two
directions:
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Æ

This dialog box is split in two parts:



The “Global definition” section => the user can define global reinforcement settings all over the slab in
the two local axes directions (top and bottom faces). On each direction and each face, we can define
either a bar diameter + a spacing or a fabric from a library.



The “Definition by area” section => the user can define specific areas (using the CAD tools) on which
to impose specific reinforcement parameters, for example, over an intermediate support. To do this,
the following process has to be applied:
o Add a new line in the corresponding part, “Trusses” or “Bars HA”, using the
button can also be used to delete an area from the above list).

button (the

button to define the edge of the areas using the CAD tools. The
o In the new added line, click the
defined zone must be included in a slab.
o Then click
to extend the area parameters and define the reinforcement in the two directions:

Æ
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If the user defines global and local parameters, the total reinforcement quantity taken into account in the
calculation will be the summation.

What is new in Advance Design 2012
Concrete cover management
Æ

The concrete cover management was changed to take the real reinforcement definition on linear elements
into account.
In the property list of linear elements, there are 4 parameters defining the bottom and top concrete cover in
the two local axes directions:

The meaning of these values is different depending of which kind of design the user wants to apply:




If the “Column calculation” option is unchecked, the entered values are considered as the real
concrete cover of the transverse stirrups. In EC2, it corresponds to the “cnom” value. In this case, the
effective height “d” is calculated as “h-c-6%*h”.
If the “Column calculation” option is checked, the imposed values are considered as the distance to
the gravity center of the longitudinal bars. In this case, the effective height “d” is calculated as “d=h-c”.

A help message is displayed in the bottom part of the property list when the user clicks on a “concrete
cover” cell:
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New detailed reports on beams and columns
Æ

To simplify the understanding of EC2, a detailed report has been implemented for the beam and columns
design. This detailed report provides all intermediate values and the corresponding clauses from the norm.

Æ

The new reports are available from the report generator:

Æ

The detailed reports can be generated for a specific element at a specific node and a specific combination.
These parameters must be defined in the “Table properties”:
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Æ

The following is an example of a detailed report on a beam:
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Transverse reinforcement for Torsion effects
Æ

The post-processing of transverse reinforcement values was changed in order to separate the transverse
reinforcement areas for shear and the ones for torsion effects.

Æ

On the “Reinforced Concrete Results” toolbar, 4 entries are available for transverse reinforcements





Æ
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Aty: transverse reinforcement area (in cm²/ml) along “y” local axis, for the shear force.
Atz: transverse reinforcement area (in cm²/ml) along “z” local axis, for the shear force.
Ator,y: transverse reinforcement area (in cm²/ml) along “y” local axis, for the torsion effects => note
that the value is given per face.
Ator,z: transverse reinforcement area (in cm²/ml) along “z” local axis, for the torsion effects => note
that the value is given per face.

To also simplify the results post-processing, note that the Aty-Atz-Ator,y-Ator,z values also include the
minimal percentages imposed by EC2. This was not the case in the previous version:

What is new in Advance Design 2012
Concrete materials library
Æ

The list of available concrete material has been extended up to C90/105 (in the EN206 library):
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Eurocode 5
Timber design implementation
Æ
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Version 2012 is able to perform a timber design calculation according to Eurocode 5 (including French, UK,
Romanian, German and Czech national appendices).

What is new in Advance Design 2012
Æ

Property sheets for timber elements include parameters such as Service class and Humidity percentage
and all the required fields for deflection checks.

After the calculation, results will be available graphically, using the timber design toolbar.
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Or through a shape table providing detailed results on a selected element.

Æ
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Version 2012 can also perform a fire calculation according to EN 1995-1-2.

What is new in Advance Design 2012

International codes
Eurocodes appendixes
Version 2012 includes the French-English-Romanian-German-Czech national appendixes for Eurocodes
0-1-2-3-8

Æ

American codes
Æ

Advance Design 2012 also includes the American codes:




ACI318-08 for the concrete design.
AISC for the steel design of members and connections.

The American codes will be available in an upcoming Service Pack of Advance Design 2012. The feature has
been postponed for validation reasons.
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Quality assurance
Æ

GRAITEC has invested a lot in quality assurance in order to deliver the software with a quality level as high
as possible.
To achieve this objective, there are two aspects which must be handled by the editor:




Some automatic functions to get the feedback from the customer in case of unknown problems on
their system => the crash handler.
An automatic system able to daily test the software with a database including thousands of tests.

Automatic crash handler
Æ

In the case of a software crash, the automatic crash handler displays a dialog box which offers to send
back some information about the crash to GRAITEC:




Æ

User’s name.
Steps to reproduce the problem.
Attached files.

If the user accepts to send back the information, the module automatically creates an “open incident” in the
Graitec database. This incident includes the files and important information about the application’s status
just before the crash:

This set of information is very useful to GRAITEC to solve this problem and provide to the user a Hotfix or
Service Pack.
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Automatic testing
Æ

A totally new automatic testing system was implemented in the GRAITEC quality assurance department in
order to test the full Graitec Advance Suite, including Advance Design.



The system has thousands of tests on the Graitec Advance suite in order to test all the parts of the
software: CAD, FEM engine, graphical results, reports, drawings, etc.



This test database is run daily and the system provides several reports with statistics (speed, failed
tests, comparison to previous benchmarks, etc.).

Example of a speed test on a specific EC3 fire verification
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Management report automatically extracted from the testing system
Æ
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This automatic tool is used during the validation process of a new version but also during the full
development process. Any time, the system can extract the number of “found problems” (in blue in the
following chart) and the number of “non-corrected points’ (in red in the following chart):

