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What is new in Advance Design 2011

Welcome to Advance Design 2011 part of Graitec BIM solution
Advance Design 2011 is fully part of the GRAITEC BIM solution, named GRAITEC Advance and consisting of
Advance Steel, Advance Concrete and Advance Design.
This new integrated suite has several common new features:






A common installation kit for all modules, delivered on one single DVD.
New Graitec Advance Manager.
Sections libraries shared between Advance Steel and Advance Design.
Improved integration CAD \ Design.

GRAITEC Advance is the 1st complete solution on the market which includes Design and Multi-material CAD in
the same package.

Advance Design 2011 also has important improvements in several areas:







Performance.
Eurocode implementation.
Finite element capabilities.
Post-processing tools.
Reports.

Advance Design 2011 is the invaluable tool for all your projects.
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New Common installation process
Æ

The new GRAITEC Advance suite is provided on a single DVD with a new installation kit allowing the
installation of the full solution in one step.

The installation browser has been redesigned to give more information about the suite:
 Which modules to install.
 Direct access to the documentation.
 Direct link to web pages for additional information.
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Graitec Advance Manager
Æ

The new Graitec Advance Manager (GAM) has several new features:









A new GUI to customize settings.
Easy library customization.
Project management.
License management.
Direct access to online help and guides.
Interactive tips.
Start GRAITEC Advance applications.

The GAM is available for 32-bit and 64-bit operating systems.

Easy to use GUI to customize settings
Æ

Through the new and modern GUI, the user can easily access different settings.
When starting the module, the user can directly access the main functionalities from the central panel and
can also see the different existing tips in the bottom console.

Central panel with direct access to the
different components

Interactive tips linked to Graitec server.
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Settings
Æ

In the settings panel, the user can manage the global settings of the Graitec Advance Suite:






Unit management (also available directly in Advance Design).
Working folder path.
Default entries for the material and section libraries shared between Advance Design and Advance Steel.
Anchor settings for the connection design and the drawings in Advance Steel.

Applications
Æ
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The user can access this part of the GAM to launch software: Advance Design, Advance Concrete or
Advance Steel.

What is new in Advance Design 2011
Projects
Æ

This part of the GAM allows:




Browsing an existing project (size on disk, number of files, subfolders, etc.).
Creation of new folders.

Help
Æ

Direct access to available documents:
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Licensing tools
Æ
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This area allows the user to manage the protection system:
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Software optimization
A big step forward has been taken with Advance Design 2011 to make it faster on large models:






New rendering engine.
Import/Export processes.
Faster access to database.
Optimizations in different places in the software.

New rendering engine
Æ

A new rendering engine has been implemented with several benefits for the user:



Independent rendering engine that
can run either on OpenGL, on DirectX
or other platforms.



Speed improvement to visualize and
rotate around 3D rendered model: 3-4
times faster.



Optimization on
symbols display.

annotations

and

Miscellaneous improvements
Æ

Many processes are less time consuming for big models, either in the descriptive model, or in the post-processing step:










38% less time to import a GTC file.
50% less time to open a big model.
85% less time to save a big model.
44% less time to select a huge number of elements.
57% less time to create the analysis model.
30% less time to discharge the loads on the windwalls.
50% less time to save graphical post- processing views.
43% less time to update existing views and reports.

These tests were performed on a model with:







2268 linear elements.
4970 planar elements.
2375 wind walls.
21793 planar loads.
160000 nodes.

With the following computer:





64-bit Advance Design 2011.
Processor: Xeon E5506 @ 2.13 GHz with 12 GB of RAM.
64-bit Windows 7.
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Modeling
Saving graphical views
Æ

The process of saving graphical views, either in the descriptive model or in the analysis model, has been
improved to better manage the update when new elements are created.
When saving a view, Advance Design 2011 stores in the corresponding XML file the ID of the elements
displayed in the view. Then, after changes, if some new elements are created in the 3D area of the views,
they do not appear in the existing views except if the user performs a complete update:

In the “Modeling” toolbar, the user can “replace” a view,
meaning recreating the view considering the new
created elements (if displayed on screen).
The update called from the contextual menu in the pilot
just updates the views considering the same list of
saved elements.
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Climatic generator
Wind forces on sheds
Æ

The EC1 climatic generator is able to deal with multiple roofs.
Wind forces are generated according to Clause 7.2.7 from EN 1991-1-4.

Wind pressure on leeward parapet walls
Æ

External pressure coefficient on leeward parapet walls will be set as 1, as defined in 7.4.1 (1) from the
French National Appendix.

Snow accumulation
Æ

Snow accumulation on portal frames with a negative slope is automatically generated.
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New combination engine
Advance Design 2011 has a totally new combination engine compliant with the Eurocode. It allows a complete
management of load cases concomitance before generating a full set of combinations according to the Eurocode.

Concomitance table
Æ

The user can access the concomitance table through the combination dialog box:

In each cell of the table, the user has the option to set 3 different values:
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“0” means that the two entries must never be combined together.
“1” means that the two entries can be combined together or separately.
“2” means that the two entries must be combined together.

What is new in Advance Design 2011
Rules definition
Æ

It can be seen that it can take some time to fill the full matrix. To save time, the user can define parametric
rules that will initialize the concomitance table.
These rules can be defined between load cases and between families. The dialog box is available from the
concomitance matrix:

In this dialog box, the user can define
"exclusive " or "forced" concomitances between
families and/or load cases.
Then, it is possible to save these parametric
rules and reuse them on other models.
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Concrete Design
Fire verification: EN1992-1-2
Æ

Advance Design 2011 is able to perform the fire verification according to the method described in Section 5
of EN1992-1-2 (simplified method).
To handle this verification, the user has to set the required fire resistance in the “Assumptions > Reinforced
Concrete Design > Calculation assumptions” dialog box:

The fire verification is done during the reinforced
concrete design process.
Advance Design 2011 will check both section
dimensions and concrete cover.
When there is insufficient cross section area or
concrete cover, an error message will be displayed on
the command line.
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Steel Design
Eurocode 3: Fire Design
Æ

Advance Design 2011, in addition to the fire design on concrete objects, is also able to verify the fire
resistance of steel members.
The verification is done according to §4.2 (simplified method) of EN1993-1-2.
The software will compare forces given by frequent combinations to the maximum force the element can
handle for a given temperature.

To calculate this maximum force, ADVANCE Design 2011 takes into account the following clauses from
EN1993-1-2:




§4.2.2 for section classification
Table 3.1 for steel temperature and corresponding coefficients



§4.2.3 for maximum force for:
- Traction / compression
- Bending
- Combined oblique bending
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ADVANCE Design also returns the critical temperature

θ a,cr

as defined in §4.2.4.

Users simply have to set:



Exposure time



Number of exposure faces

After the calculation, work ratios given by the fire verification are displayed on a specific tab on the shape
sheet.
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Solver - Analysis
Solver optimizations
Æ

Advance Design 2011 provides a thread safe, multi-core and multi-threading finite element engine.
This optimization considerably reduces the calculation time, especially for big models with thousands of
load cases and combinations.

A few numbers of the optimization’s result:




32% faster for the meshing step.
Up to 15 times faster for the complete
calculation sequence.
 30% faster saving results to disk.
For this model, the full calculation sequence takes 13 hours with Advance Design 2010 and only 52 min
with Advance Design 2011:
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Boundary conditions on planar elements
Æ

For a 3D model on which the slabs and walls are modeled with planar elements, it is interesting to be able
to define specific boundary conditions on these elements, which are useful to define, for example, a slab
articulated over the supporting walls.
Advance Design 2011 provides the option to define these conditions directly in the property list of each element:




Either, the user defines a “Fixed” or “Hinge” condition on the edges of the element.
Or, the user defines different conditions on each edge of the element.

Simple definition of a “Hinge” or “Fixed” condition
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Detailed definition on each edge of the element

After the calculation sequence, the two elements are linked with master-slave nodes connections directly
created on the analysis model:
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Link between linear and planar elements
Æ

When modeling a structure with finite element analysis, the user has to pay attention to the connections
between linear and planar elements in the same planes. For example, consider the case of a lintel modeled
with a linear element linked with a wall modeled as a planar element:
Lintel

Walls
The bending moment of the lintel creates a moment in the plane of the shell modeling the wall (Mzz), using
the 6th degree of freedom of the shell.
In the theoretical point of view, this plane rotation DOF of the shell is obtained by a combination of
membrane effects:

1
2

θ 3 = (u1, 2 − u 2,1 )
To have good results, the lintel should be extended over one mesh of the planar element.
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In the previous releases of Advance Design, this extension had to be manually modeled by the user => It
was time consuming.
With Advance Design 2011, an option in the property list of linear elements allows the user to activate a
function that will do it automatically:

This new feature has the following benefits:




The descriptive model is not affected by the FEM modeling option.
The extension is automatically done during the meshing step => enormous time saving for the user.
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Cracked inertias
Æ

A new entry in the property list of linear and planar elements allows the user to take into account the
cracked inertias in the finite element calculation.

Linear elements

Planar elements

Considering the term EI in the stiffness matrix, this factor is multiplying the “E” value for the corresponding
element.
This function is very useful and easy to apply. Some codes (i.e. EC8, P100) impose these coefficients for
different elements (beams, columns, slabs, etc.) to take into account cracked inertias in the global analysis.
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Post-processing
Peak smoothing options for graphical result post-processing
Æ

When doing a finite element calculation, it is sometimes difficult to consolidate the results; for example
when calculating a flat slab (slab directly supported by punctual supports\columns).
To make this result analysis simpler, Advance Design 2011 provides the option to activate over columns
and\or punctual supports an automatic peak smoothing.
The peak smoothing parameters are available in the “Options - Application” dialog box, on the “Results” tab:

The user defines on which elements to
smooth the results and what the
dimension of the peak smoothing zone is.
This zone will be homothetic to the
column and will have a square shape for
a punctual support.
The peak smoothing zones are created during the meshing step:

Advance Design will automatically detect
the two central columns directly
supporting the slab, and will generate a
peak smoothing zone over these two
elements.
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The peak smoothing zone is managed with master-slave connections between the center of the support
and the edges of the smoothing zone:

Automatic torsors on linear footings
Æ

Advance Design 2011 provides the option to automatically post-process the torsors on linear supports.
The results can be accessed through the “Results” dialog box:
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Or in a specific table in the report generator:

As seen in the table, the torsors are calculated in the local axes of the linear supports that can be seen in CAD:
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Reports
Storey drift verification for seismical analysis
Æ

The EC8 or other seismical codes have drift verification between each level of a building designed in a
seismical area.
Advance Design 2011 provides a new feature to handle automatically this verification by generating a table
with the verification per level:

To do this verification, Advance Design considers the maximum displacements for each level. Some
modeling conditions must be met in order to be able to use this functionality:
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In the system’s properties, the user must activate the “Level” option:

What is new in Advance Design 2011



The user must also assign a number to the level which will be reused in the report:



Then, the corresponding table can be generated through the report generator:
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Connection design
Æ

The new Advance Design Steel Connection module provides the option to design all kinds of joints:










Clip angles
Clip angles skewed
Haunches
Gusset with 1, 2 or 3 diagonals
Moment end plates
Endplates on one side
Base plates
Apex haunches

Users will first define connected elements:

Then, they will define load cases:
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Combinations will automatically be generated according to Eurocode 0.
Users will then define bolts (spacing and diameter), stiffeners and plate thickness.

The connection model will automatically be updated and the joint design dialog box returns warnings and
errors, if any.

Advance Design Steel Connection will produce a calculation report and a detail node showing the
connection.

31

What is new in Advance Design 2011

Miscellaneous improvements
Æ

Advance Design 2011 also has a set of small improvements:
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After the installation, the 1st initialization for GUI and report languages is done according the
installation language.
The default NAD (National Application Document) for Eurocodes also depends on the installation
language.
Improvement of the dialog box to generate portal frames:

It is possible to save graphical views (either from the descriptive model, or from post-processing) using
the PNG file format (Advanced options from the dialog box “ALT + X”):

What is new in Advance Design 2011



From the contextual menu of a selection of elements, it is possible to filter these elements, to invert
the selection or to hide the selected elements:



Creation of a new entry for orthotropic materials providing the option to define “Nu2z”:







Correction of a problem on the legend when using just two colors.



When using the “Create lintels” function, the created elements get automatically a name.
Extension of the “Cut\Trim\Extend” to non-coplanar linear elements.
Correction of some problems in the conversion algorithm when changing the version.
Possibility to import, through a TXT file, a list of punctual loads (using the function “File \Import \
Points”). The format of the file should be:
o

If the line is described with 9 values => X(m) Y(m) Z(m) FX(N) FY(N) FZ(N) MX(Nm) MY(Nm)
MZ(Nm) LoadCase => it is considered as a punctual load.

o

If only 2 values (X, Y) are defined, just geometric points with Z= 0 are imported.

o

If only 3 values (X, Y, Z) are defined, a geometric point defined in 3D is imported.

o If no static load case is found, the punctual forces will not be created.
Correction of a problem about the “Flash Update”.
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