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Welcome to GRAITEC Advance BIM Designers 2021 
 
GRAITEC is very pleased to present the latest version of Advance BIM Designers 2021, part of the Graitec 
Advance Suite. 
 
The GRAITEC Advance BIM Designers Suite is a collection of advanced apps for automating structural design 
aiming to detail BIM workflows and to produce the technical documentation. The 2021 version 
brings new features and more rebar functionalities, whilst offering new innovative modules and considerably 
improving the BIM workflow for the concrete and steel industries. 
 

 
 

 
The 2021 version of Advance BIM Designers enhances a lot of new functionalities with high benefits for the end-
user, and is articulated around a few main subjects: 
 

 New GUI allowing much easier data entry; 

 New mechanism for drawings, which allows great flexibility in configuring the drawings; 

 New steel connections for analyses of pipe column base connections; 
 
Advance BIM Designers 2021 also comes with a big number of improvements and adjustments, following 
feedback received from users: 
 

 possibility to generate minimal constructive reinforcement without calculations, 

 possibility to verify the provided reinforcement,  

 bending details on drawings for Walls, 

 and many other adjustments for a better user experience. 
 
To increase the consistency of the software portfolio and simplify user understanding, GRAITEC has decided to 
combine Advance BIM Designers functionalities working in the Autodesk Revit environment with Advance 
PowerPack. For this reason, all new options and improvements to detailing reinforcement functionalities running 
in the Autodesk Revit environment are described in a separate document - What's New in PowerPack 2021. 
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New Options & Improvements – All modules 
 

Advance BIM Designers 2021 brings many new options, improvements, and fixes of bugs to the modules 
included in the Reinforced Concrete Series (Footing, Beam, Column, Wall, and Slab). Below is a list of 
selected novelties and improvements that are common for all reinforced concrete modules. 

 

New start page 

 

Main features & benefits: 

 New start page for all standalone modules 

 Easy opening of recent files 

 Direct access to training materials and online information 

 
When starting BIM Designers standalone modules, the Start page is displayed.  
 

 
 

On the left side of the Start window, there is a part that includes basic tools such as creating a new or opening 
an existing project, localization settings, and links to social media. 
 
The remaining part of the start window can be displayed in two modes - Create or Learn. Switching between 
modes is done by using the switch in the lower part of the window. 
 
In the Create (default) mode, the users can see a list of recent files, with a preview, and a list of templates 
(geometry types). Selecting one of them will automatically load the appropriate file/template. 
 
In the Learn mode online materials are presented on three groups: 

 Learning resources - videos available on dedicated learning resources (YouTube) 

 Graitec Information - links to the content available on the Graitec Advantage website: 
o News - the latest news from the www.graitec.com website 
o Documentation - the latest technical documents available on the Graitec Advantage 
o Knowledge Base - the latest FAQs published on the Graitec Advantage  
o Social World - displays links to our social channels 

 Graitec Social HUB -The latest Posts from the Graitec Social resources 

 

http://www.graitec.com/
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New format of dialog windows 

 

Main features & benefits: 

 Unified appearance and behavior of the main dialogs 

 Easier data entry 

 The ability to modify parameters for many elements thanks to the tree menu 

 
The dialogs for defining the geometry, for defining the design assumptions and for editing the reinforcement 
have been completely modified. All windows have a uniform appearance, size, layout, and data input. In 
addition, the individual dialogs have been grouped and are available in the list on the left side of the main 
window for the group. 
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For some windows (for example, the geometry for beams or walls), the list on the left may have a tree structure. 
You can also use the tree to add/delete certain components, for example, openings. 

 
 

 
 

In the case of windows for reinforcement editing, one of the tree features - the property inheritance function - is 
very useful. It allows modifying one of the features (e.g. diameter) at once for a reinforcement group by 
changing the parent position in the tree. Let's see an example of a three-span beam with two layers of bottom 
reinforcement: 
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Depending on the selection in the tree, the changes of the parameter in the window will apply: 
 

    
only to the first layer in 

Span 1 
to both layers on Span 

1 
to all layers on all 

spans 
to first layer on all 

spans 

 
Note that we can use multi selecting with using CTRL keyboard button – as on the last case.  
 
If a parameter has a different value on selected layers, then * mark (for a value) or text *Varies* (for a list) is 
shown. Entering any value in such a field will set the same value for all these layers. 
 

 
 
To remove existing or add a new item (e.g. a reinforcement layer), use the + or x icons shown by hovering the 
cursor over the corresponding item in the list. 
 

 
 

Interactive drawings 
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Main features & benefits: 

 Easy and full control over the content of the drawing - the ability to freely compose drawings 

 Easy modification of the location of drawing components and scale for views 

 Faster drawing generation 

 
Meeting the needs of users, the mechanism of creating reinforcement drawings in BD has been completely 
modified, so that the user has control over the composition, and all drawing elements. 

 
The first change can be seen when you go to the drawing window - you can see that it consists of 4 parts:  

1. A tree with a list of all drawing components (sheets, views and bar schedules) 
2. Properties of the currently selected element in the tree 
3. General drawing settings 
4. Interactive drawing area 

 

 
 
 

Using the tree, it is very easy to manage all drawing components. For example, you can quickly add any 
number of new views to a given drawing, cross-sections along the beam. And using available below properties 
it’s very easy to modify the location and parameters of each section view.  
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Depending on the type of element in the tree, its properties and commands available in the right-click menu are 
different. Commands on the menu allow you, among other things, to add new elements (views), duplicate an 
existing one, or print or save the drawing to a file (dwg). 
 

 
 
 

Note that the parameters for the drawing elements, in general, are the same as in the previous version of the 
program, so you can use prepared earlier templates (e.g. for title block, for bars schedules, or drawing 
templates in dwt files).  
 
Changes in drawing parameters can be saved to the style template. The style saved in this way can then be 
used to assign it to an existing drawing or selected when creating a new drawing. 

 

 
 

 
 
 

The biggest changes concern the drawing area, which is now interactive. This means that you can select and 
graphically modify drawing elements. Changes can be made on 2 levels - changes concerning whole views and 
changes concerning elements inside the view. 
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The changes to the views are based on the possibility to move them freely within the sheet as well as to scale 
them. The markers (grips) are used for this purpose. The offset or scale values can also be entered numerically. 
 

 

 

 
 

 
When you double click on a view or enter to it through the tree, you can move or delete most of the components 
of the view, such as dimensional lines, view descriptions, level symbols, bending details, and more. 

 

 

 
 
 

Also, the reinforcement labels can be easily moved so that the drawing matches the user's needs. 



What's New in GRAITEC Advance BIM Designers 2021 

 

 13 

 
 

Of course, the drawing can be printed or saved in DWG format after changes. It is also worth mentioning that 
thanks to the possibility of using multiple processor cores at the same time, generations and updates of the 
drawing take much faster. Please note that this depends on the processor type and setting - the maximum 
number of threads that can be used to regenerate views. 

 

 
 
 
 
 
 
 
 
 
 
 

Verification of existing reinforcement 

 

Main features & benefits: 

 Easy verification of reinforcement changes 

 Possibility to review the reinforcement cage entered by the user for the given loads 

 Possibility of verification for beams, columns, foundations, and walls 

 
To perform the verification of the element with already modeled reinforcement the Verify command has been 
added to the ribbon: 
 

 
 

This option was previously available for the wall module and now has been unified and is available also on the 
beam, column, and foundation modules. 
 
This command works on a model with already defined reinforcement. After starting it performs all verifications 
that are carried out during calculations, considering all settings and set loads as well as modeled reinforcement. 
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After verification, all diagrams, drawings, and reports are available. If any conditions are not met, appropriate 
warnings appear on the Errors and warnings tab. 

 
 

 

Generation of the reinforcement for minimal constructive dispositions  

 

Main features & benefits: 

 Quick generation of reinforcement without calculations for further verification 

 
In order to enable quick generation of the full 3d reinforcement cage without full design calculations but relying 
only on minimal constructive dispositions, the Constructive Dispositions command has been added to the 
ribbon: 

 
 

This option was previously available for the wall module and has now been added to the beam, column and 
foundation modules. 
 
After its use, a full 3d reinforcement cage is generated in the element which is compliant with the current 
program reinforcement settings and meets all minimum requirements. For a previously designed element, 
running this command will delete the existing results and reinforcement, replacing it with a minimum 
reinforcement. 
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This functionality is especially useful when you want to create the reinforcement cage for further verification. 
And for the version operating in the Revit environment, it greatly accelerates the generation of reinforcement for 
detailing. 
 
Note - after this operation the element is not calculated and verified, so the generated reinforcement may not 
meet the standard conditions for given loads and geometry. 
 

 

Batch commands 

 

Main features & benefits: 

 Saving time thanks to the possibility to calculations for a large number of elements simultaneously 

 Easy data exchange with Arch Building Structure simultaneously for a large number of elements 

 
On the Settings ribbon of the reinforcement modules three new commands are available: Import, Export, and 
Calcul: 

 
 

The first two commands enable quick import/export of a large number of RC elements (such as beams, 
columns, foundations, and walls) from/to Arch Building Structure, while the Calcul command allows for batch 
calculations. 

 
Import 

 
The Import command allows for importing from Arch Building Structure a group of RC elements. During this 
operation for each imported element, a dedicated gtcx file is saved in a selected folder and, optionally, 
calculations are carried out automatically for these elements. When a command is called, a window with options 
is shown: 
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The content of this dialog window differs slightly depending on the module and in general includes import 
options, filters, and additional module-specific options. 
 
The import options allow for performing batch operations after import: 

 Generate reinforcement – for generating reinforcement during import 
 Launch preliminary sizing – for performing preliminary sizing during import (footings only) 
 Delete files – for deleting the exchange files  
 Generate error reports – for generating an error report for imported and calculated elements 
 Generate calculation report – for generating a calculation reports for imported and calculated elements 
 Export to Arche Building Structure – for exporting all imported elements, that have successfully been 

calculated, to exchange Arche Building Structure files 

The import filter options allow selection by level and element number.  
The remaining options available on this dialog are depending on the module and are used for additional settings 
during import. 
 
 

 
Export 
 
The Export command allows for exporting to Arch Building Structure a group of selected RC elements saved as 
gtcx files on a specified folder. When called, a dedicated dialog window is opened: 
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In a grid table, all gtcx files appear that are available in the selected folder. To help identify elements a preview 
is available for individual selection. To make the selection of files for calculations easier, several additional 
options are available, including the ability to select by level, by version, and by prefix or suffix in the name. 

 
 

Batch Calculations 
 
The command for batch calculations allows performing calculations automatically for a group of elements saved 
in gtcx files on a specified folder. The content of the batch calculation window is similar to the export window 
with additional options to choose the type of action. Similar to during import, we can do the design calculation, 
run preliminary sizing, generate calculation reports, and error reports. Generated reports are automatically 
saved on a disc and additionally, an error report is automatically displayed on the screen. 
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Improvements in data exchange with Excel for the load list  

 

Main features & benefits: 

 Better identification of load cases thanks to codes 

 Possibility to exchange the forces defined separately at the top and bottom of the column 

 
 
Three improvements have been implemented to improve the process of exporting to and importing from the 
Excel load values list. 

The first change consists of adding a new column with load case codes to the list with load values and sending 
them during the exchange of data with Excel. This makes it possible to easily identify the load case type.  

 

Note, that such load case codes are used in the link to the Excel process only and are unique for each load 
case type. This code should not be confused with the code from "Load Cases" dialog which is used in 
generating combinations and which can be the same for two different load case types (as Live loads and 
Moving loads which share combinations code ECQ but have different codes for the link to Excel, ECQ and 
ECQ-M)" 

The code is identical with the Code from Load Cases dialog with several exceptions: 

EC0 

Moving loads  ECQ-M 

Earthquake loads ECE-X, ECE-Y, ECE-Z 

ULS Envelope ECEENVE-ULS 

SLS CRQ Envelope ECEENVE-SLS-CRQ 

SLS FQ Envelope ECEENVE-SLS-FQ 

SLS QP Envelope ECEENVE-SLS-CP 

AULS Envelope ECEENVE-AULS 

ASCE 7-10 

Flood live loads Fa 

 

The second improvement is the possibility to exchange data for the column either only for the forces defined at 
the top of the column or simultaneously for the forces defined at the top and bottom. The selection is made 
automatically, based on the status of the option: ‘Top loads effect on column base’ – if it is inactive, then top and 
bottom loads are exchanged using two Excel sheets: 
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The third improvement is to automatically open Excel with the loaded file, directly after exporting the data to the 
file. 

 

Easy switching on/off of the load display 

 

Main features & benefits: 

 Easy to disable load display 

 Better readability for beams with a large number of loads imported  

 
 
To allow quick hiding/showing the defined loads, a new button has been added to each viewport where loads 
can be displayed. 

 

  
 

Displaying loads - active 
Displaying loads - inactive 
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Total length and weight for each bar diameters on the report 

 

Main features & benefits: 

 List of required reinforcement according to diameters directly in the report 

 
 
An additional Reinforcement summary table has been added to the Bill of material chapter on reports. It 
contains summary info about the total length and weight of the bars used.  

 

 

 

Simultaneous highlighting of bars in views 

 

Main features & benefits: 

 Easier to locate bars in an element 

 
 
Highlighting the rebar in one of the views automatically highlights the same bar in the other views, making it 
much easier to locate it. 
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New Options & Improvements – RC Beam 
 

Advance BIM Designers 2021 brings many new options and improvements to the RC Beam module. Below is a 
list of selected novelties and improvements. 

 
 

Beams – Transversal reinforcement spacing compensations 

 

Main features & benefits: 

 Possibility of choosing the method of placing transversal bars for uneven bar distribution 

 Easy setting selection 

 
 
During the generation of the transverse reinforcement in the beams, after determining the required distribution 
of the bars in the support zones, the remaining distance between these zones in the middle of the span does 
not allow the stirrups to be distributed at regular intervals using the default incremental step. In this case, 
different solutions can be used, for example, creating a package with smaller spacing in the middle of the span. 
The latest version of the module offers the possibility to choose the method of automatic bar spacing 
compensation. The new option is available in the Reinforcement Assumption window and allows you to choose 
from 5 solutions: 
 

 
 No compensation of the middle span transversal reinforcement -> generates a peak package (with a 

smaller spacing) in the middle zone of the span 

 
 Spacing compensation left -> moves the middle package to the left side of the span, in order to obtain 

the spacings in ascending order from left towards middle 
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 Spacing compensation right -> moves the middle package to the right side of the span, in order to 

obtain the spacings in ascending order from right towards middle 

 

 
 Spacing compensation left and right -> to be used for multi-span beams - moves the middle package to 

the left or the right side of the span.  

 
 

 Spacing compensation middle -> merges the packages from the middle zone (left and right of the peak) 

into a single package, keeping the same number of spacings. 

 

 
 
 
 

Beams – Selection of the section directly on the beam elevation view 

 

Main features & benefits: 

 Easier selection of section location 

 
In the beam elevation view window, a possibility to determine the position of the section (visible in the beam 
section view) was added. This will enable a faster and more precise selection of the section location. Until now it 
was possible only in the 3D view. 
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Beams – New option to assembly bars 

 

Main features & benefits: 

 Possibility to generate support bars on the same layer as assembly bars 

 
On the Bar Constraints dialog on the Number of bars tab a new option is available: Support bars aligned with 
assembly. It is available to edit only if assembly reinforcement is considered in the calculation. 

 

When activated, the new option allows the distribution of support bars in the cross-section in the same layer as 
the assembly bars instead of on the next layer below. However, one more condition must be met - the number 
of support bars must be one less than the number of assembly bars. 

 

 

 

 

Beams – New options to split bars 

 



What's New in GRAITEC Advance BIM Designers 2021 

24  

Main features & benefits: 

 More possibilities to determine the position of split bars. 

 
On the Reinforcement Assumption dialog for beams on the Splice bars tab a new option is added for deciding if 
splice bars should be defined on both edge support or only at the left or at the right one. In addition, the value 
for defining the distance from the face of support where the bottom longitudinal bars are discontinued (option 
Bar cut off at) can be entered as a negative, which allows that such bars are stopped inside the support.    

 

 

 

Beams – New option to inactivate the update functions when editing reinforcement  

 

Main features & benefits: 

 Possibility to manually enter rebar parameters that do not meet the default standard settings 

 
On the Reinforcement Assumption dialog on the Longitudinal tab a new option is added that gives the possibility 
to inactivate the update functions from reinforcement editing dialogs. When checked, manual changes on the 
reinforcement cage made on editing dialogs automatically update related parameters. For example – when the 
bar diameter is changed, its anchorage and hook lengths are updated. When this option is unchecked, any 
changes of reinforcement dialogs will not update other parameters - which is expected sometimes when 
creating manually the reinforcement cage on Revit.  
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Beams – New option for bars extended over the entire beam 

 

Main features & benefits: 

 Possibility to choose whether the longitudinal bars should be continuous for all or only the first layer 

 
On the Reinforcement Assumption dialog on the Longitudinal tab a new option is added that allows for deciding 
if during extending longitudinal bars across the entire beam it applies to all layers or the first layer only. This 
option can be set separately for the top and the bottom bars and it is available only if the option for defining 
longitudinal bars as common for many spans is active. 

 

 

 

 

 

Beams – New option to define anti-crack bars 

 

Main features & benefits: 

 Easy definition of a single anti-crack bar at midsection height. 

 
On the Reinforcement Assumption dialog on the Anti-crack tab a new option Middle constructive layer is added. 
When this option is activated, a constructive layer of the anti-crack bar is generated at the middle of the section 
height and no anti-crack design (required reinforcement area calculation) is performed. 
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Beams – More info about support reactions  

 

Main features & benefits: 

 Presentation of moment values for support reactions  

 Separate presentation of vertical reactions for uplift forces 

 
Tables with support reaction, available on reports and on the results tab, have been expanded and now also 
show support moment values as well as separated vertical reactions to normal and uplift. 
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Beams – Possibility for automatic consideration of the weight of the slab 

 

Main features & benefits: 

 Possibility to automatically set the self-weight from the part of the plate supported by the beam 

 
The possibilities of defining the self-weight of beams have been expanded. Until now, it was possible to extend 
the self-weight considering the defined flanges - for this purpose, the effective flange widths in the geometry 
window had to be defined (b and t values) and activated the ‘With compression flange’ option, available in the 
Load Case Definition window. Now an additional ‘With slab width’ option has been added. 

 

This allows you to automatically add the dead weight from the entire area of the slab related to the beam. The 
considered width of the slab is determined by the value b1- half of the transverse distance between two ribs of a 
solid slab (in accordance with fig. 5.3 from EN1992-1-1). 
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Beams – New settings for the multiple links definition for 4 longitudinal bars 

 

Main features & benefits: 

 Possibility to choose the definition of a double stirrup arrangement for a 4-bar arrangement 

 
In the Bar Constraints window, an option to define settings for multiple links for the case with 4 longitudinal bars 
has been added. It allows for selection within two types of layouts: 

I. Nonsymmetrical - with one additional stirrup in the middle linking two longitudinal bars : 

 

II. Symmetrical - two stirrups connecting three longitudinal rods each: 
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Beams – defining continuous bars when editing reinforcement 

 

Main features & benefits: 

 Possibility to define manually longitudinal reinforcement bars as continuous over multiple spans 

 
Since the previous version of the Beam module, when running design calculations, it is possible to generate 
longitudinal reinforcement on multispan beams as continuous.  

 

Now, this possibility is also available when editing an existing reinforcement or defining it from scratch using the 
edit windows. For this option, the ‘Continuous across the entire beam’ option is available for top or bottom 
longitudinal rebars as well for anti-crack bars.  

 

Note, that to define a continuous layer across the entire beam, the layer must be present in every span. The 
reinforcement cannot be extended if the multispan has a console as edge type, any kind of precast on a span or 
two spans have two different heights or offsets. 
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New Options & Improvements – RC Footing 
 

Advance BIM Designers 2021 brings many new options and improvements to the RC Footing module. Below is 
a list of selected novelties and improvements. 

 
 

Footing – Improvements to the bearing calculations for multilayered soil 

 

Main features & benefits: 

 New method of analysis for multilayer soils with average parameters for selected depth 

 Analysis for multilayer soils with greater differences in internal friction angles using the DIN method. 

 
The method of determining the load-bearing capacity of the foundation in the case of multilayer soils has been 
extended. 
 
So far, in the case of the definition of multi-layer soil, an analysis using the parameters of the soil layer located 
directly under the foundation or an analysis using average parameters of multi-layer soil layers was available. 
The latter method was only available for Eurocode calculations and if the option 'Consider multi-layer 
calculation' was activated. The reason of using the average parameters is that the exact solution for the bearing 
capacity of footings exist only for homogenous soil and could be used if the soil is homogenous to the depth H 
the failure mechanism reaches. 
 
In the latest version of the program, the second method has been significantly expanded and is available for all 
locations/design standards. 
 

 
 
 
The method's settings are available on the Multilayered Soil Verification tab of the Design Assumption dialog, 
after activating the 'Consider multi-layered calculation for bearing’ option. There are two main ways for the 
homogenization of layered subsoil by determining the mean soil parameters: 

 according to DIN 4017  

 as average values to a given depth 

  
Both above methods are universal and can be used to verify the resistance according to all standards available 
in the application.   
 
The first method (DIN 4017) calculates the failure line and mean values of shear strength of layers over the 
height H. These calculations are made iteratively. This results in the weighted average values of friction angle, 
cohesion, and weight density that represent the average response of a multi-layered soil mass and then are 
used in bearing pressure calculation. 
 
One of the limitations of using the method according to DIN4017 is, that values of friction angle of soil layers 
that are located up to the influence depth H should not differ more than 5 deg from the resulting arithmetic 
mean (average) value for these soil layers. The program checks this condition and shows a warning message in 
case this condition is not met. In this case, you can use the ‘Allow reducing friction angles’ option which will 
automatically (in an iterative way) reduce the largest value of the friction angle for the soil layers under 
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consideration. This results in the weakening of such a soil layer but allows the automatic determination of the 
influence depth H using the DIN 4017 method. 
 
The second method (Average for constant depth) calculates average soil parameters for the user-defined 
constant depth H under the foundation level. This H depth is defined by the multiplier of the foundation width D 
(in case of rectangular footings D is the max of the foundation horizontal dimensions A and B). By default, the 
value 2 is used as the most commonly used in practice. As different methods of determining the average value 
of the friction angle for a given depth H are proposed in the literature, it possible to choose one of three methods 
by using the Friction angle average type list. Three options are available: Arithmetic average, Arithmetic 
average of tangents, and Geometric average.  
 

 Arithmetic average – it is the weighted arithmetic average:   

𝜑 =
∑(𝜑𝑖 ∙ ℎ𝑖)

∑ ℎ𝑖

=
𝜑1 ∙ ℎ1 + 𝜑2 ∙ ℎ2+. . +𝜑𝑛 ∙ ℎ𝑛

ℎ1 + ℎ2+. . +ℎ𝑛

 

 
Where  

 – average value of friction angle 

i - friction angle of considered soil layers 

hi – depth of considered soil layers that are within analyzed depth H (depths of parts of 

layers located between the foundation level and depth H).   

 
 Arithmetic average of tangents - it is the weighted average of tangents : 

𝜑 =
tan−1(∑(tan 𝜑𝑖 ∙ ℎ𝑖))

∑ ℎ𝑖

=
tan−1(tan 𝜑1 ∙ ℎ1 + tan 𝜑2 ∙ ℎ2+. . + tan 𝜑𝑛 ∙ ℎ𝑛)

ℎ1 + ℎ2+. . +ℎ𝑛

 

 
 Geometric average - it is the weighted geometric average:  

𝜑 = √𝜑1
ℎ1 ∙ 𝜑2

ℎ2 ∙ … ∙ 𝜑𝑖
ℎ𝑖

∑ ℎ𝑖
=  (𝜑1

ℎ1 ∙ 𝜑2
ℎ2 ∙ … ∙ 𝜑𝑖

ℎ𝑖)
(

1
∑ ℎ𝑖

)
 

 
All methods may be used and the difference for the result is small but depending on the literature/country 
different methods are preferred. Note that other average soil parameters that are used for soil bearing 
calculation (average cohesion and average self-weight) are calculated by using the weighted arithmetic average 
method. 
 
 
 
 

Footing - Selection of the eccentricity verification method for Eurocode 

 

Main features & benefits: 

 Possibility to choose the number and types of the eccentricity verification 

 
In the Eurocode Design Assumptions window, in the section related to Geotechnical verifications, the user can 
now choose the methods for eccentricity verification. There are three methods available: 

 Compressed surface verification 

 Eccentricity verification by using ellipse interaction  

 Eccentricity verification by using central core interaction  
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The Compressed surface verification is a method derived from the French NF P94-261 code, which is based on 
checking the proportion of the compressed surface to the total surface of the foundation base, separately for 
different types of load combinations. 
 

 
  
The Eccentricity verification by using ellipse interaction is a method indicated on the Eurocode 1997-1 (art. 
6.5.4), which states that special precautions are required when the load eccentricity is larger than 1/3 of the 
foundation width (for rectangular footings). This limitation means that the pad foundation will not lose contact 
with the ground over more than half its width. The elliptical surface for the one third verification corresponds to 
the equation:  
 

(
𝑒𝑥

𝐴
)

2

+ (
𝑒𝑦

𝐵
)

2

≤  (
1

3
)

2
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The Eccentricity verification by using central core condition is a method that limits the load eccentricity to 1/6 of 
the foundation width. This limitation means that the whole pad foundation is under pressure. The diamond 
shaped surface for the central core verification corresponds to the equation: 
 

|𝑒𝑥|

𝐴
+  

|𝑒𝑦|

𝐵
≤  

1

6
 

 
 

 
 

The compressed surface verification according to the NF P94-261, might be more restrictive than the simplified 
eccentricity verifications in most situations, but there might be cases when the ellipse (1/3) verification might 
prove out to be more unfavorable. Also note that NF P94-261 mentions that a special precaution needs to be 
taken when the eccentricity is larger than 1/3, so the compressed surface verifications and simplified eccentricity 
verifications are not exclusive. Therefore, the user can activate and perform both types of verification 
simultaneously. 

 
 
 

Footings - Modification the starting level for the transversal reinforcement on columns 

 

Main features & benefits: 

 Easier modification / manual definition of transversal reinforcement  

 
In the window for editing foundation reinforcement, the reference level for transverse reinforcement defined in 
the column has been modified. Previously it was defined from the top edge of the column. Now the reference 
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level is its bottom edge. This will make it much easier to edit and especially to add a new transverse 
reinforcement for starter bars. The offset value can now also be defined as negative to allow defining the 
transverse reinforcement in the foundation block. 

 

 

Footings – Codes for soil 

 

Main features & benefits: 

 Easier control over the definition of ground layers thanks to soil codes 

 
On the Soil Database dialog, a new column is available that shows short letter codes for soils. For the database 
for Czech localization, codes according to the ČSN EN 73 1001 standard are used. For all other countries, 

codes according to the Unified Soil Classification System (USCS) are used. The codes are for information 
purposes only. Existing codes can be edited directly in the XML database file, available in the user's directory 
(C:\Users\<user>\AppData\Local\Graitec\Advance BIM Designers\2021.1\Settings\Data\Soils Database).  
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Footings - Possibility to enable/disable soil bearing verification for SLS (Eurocode) 

 

Main features & benefits: 

 Greater possibilities to manage the scope of geotechnical verifications 

 
Starting with the latest version of the program, the user can decide whether the verification of the soil bearing 
capacity for the foundation is to be carried out only for the ULS combination or also for the SLS combination. 
The basic version of the Eurocode is not explicit here and only some national appendixes specify this condition. 
The selection is available via the ‘Additional verification for SLS’ option in the Bearing Verification tab of the 
Design assumptions window. The availability of this option and its default setting depends on what the national 
annex is set. 

 

 

 

Footings – Additional verification for the settlement (Eurocode) 

 

Main features & benefits: 

 Improved calculation possibilities thanks to an additional verification for settlement 

 
To the settlement chapter on the report, an additional verification is added that checks the ratio of the bearing 
capacity of the ground, at its initial undrained shear strength, to the applied serviceability loading (acc. 
§6.6.2(16) EN 1997-1). If the ratio is less than 2, then a corresponding warning message appears, saying the 
calculations should take account of non-linear stiffness effects in the ground. 
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New Options & Improvements – RC Column 
 

Advance BIM Designers 2021 brings many new options and improvements to the RC Column module. Below is 
a list of selected novelties and improvements. 

 

Columns – Improvements in a definition of starter bars 

 

Main features & benefits: 

 More intuitive definition of starter bars in columns 

 
The definition of starter bars in columns was not always intuitive, as it depended on the definition of the column 
above and on the concrete cover value for additional starter bars. 

With the new version of the module, the user can choose if he wants to extend the main bars as starter bars or 
to generate additional starter bars. The list of options in the Top Starter Bars and Bottom Starter Bars windows 
has been modified for this purpose. 

 

 

List of currently available options: 
 

I. No starter bars  

It doesn’t create any starter bars. 

 

II. Additional starter bars (main + secondary) 

Creates additional starter bars for main and secondary reinforcement bars. 

This option has the same behavior as the old option “Starter bars same as column reinforcement” 

when the upper concrete cover was different than the main concrete cover. 

 
III. Additional starter bars (main) 

Creates additional starter bars for main reinforcement bars. 

This option has the same behavior as the old option “Main starter bars same as column 

reinforcement” when the upper concrete cover was different than the main concrete cover. 
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IV. Extended column bars (main + secondary) 

Extends existing main and secondary reinforcement bars. 

This option has the same behavior as the old option “Starter bars same as column reinforcement” 

when the upper concrete cover was equal with main concrete cover. If this option is chosen “Bars 

cut off at..” from Longitudinal dialog is not available. 

 

V. Extended column bars (main)  

Extends existing main reinforcement bars. 

This option has the same behavior as the old option “Main starter bars same as column 

reinforcement” when the upper concrete cover was equal with main concrete cover.  If this option is 

chosen “Bars cut off at..” from Longitudinal dialog applies only for secondary bars. 

 
VI. Additional starter bars according to norms 

Creates additional starter bars considering the minimum percentage of reinforcement area (existing 

option). 

 
VII. Additional starter bars according to required area 

Creates additional starter bars considering the entered reinforcement area (existing option). 

 
VIII. Additional starter bars according to imposed diameter 

Creates additional starter bars with user defined diameter (existing option). 

Examples (for concrete cover defined for additional starter bars bigger that for main bars): 

      

I II III IV V VI, VII, VIII 

 

In addition to the above changes, the definition of concrete cover for starter bars is moved to the Concrete cover 
tab of the Design Assumptions window. 
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Note also, that if the top column is defined, the upper starter bars cover is measured from top column face 
otherwise from main column face. 

 

Columns – Tolerances for horizontal forces (Eurocode) 

 

Main features & benefits: 

 Easy omission of negligible horizontal forces in the calculation 

 
On the Design Assumptions dialog (for Eurocode) new option has been added: Horizontal forces tolerance. It is 
similar to the existing option Bending moments tolerance as both allow for not considering during calculation 
forces (Vz, Vy for horizontal forces and Mx, My, Mz for bending moments) with an intensity smaller than entered 
tolerance value. 

 

 

Columns – Improvements for compressed columns with a square section (Eurocode) 

 

Main features & benefits: 

 Better results for pure compression of symmetrical columns 

 
In a case of design calculations of a square column in pure compression and equal slenderness, now the same 
eccentricity is considered along with both directions (x and y) and it is calculated as eccentricity from 
imperfection along the diagonal of the section (Mx=My=NEd*ei/(sqrt(2)). 
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New Options & Improvements – RC Wall 
 

Advance BIM Designers 2021 brings many new options and improvements to the RC Wall module. Below is a 
list of selected novelties and improvements. 

 

Walls – Bending details on drawings 

 

Main features & benefits: 

 Automatic generation of reinforcement schemas on drawings for walls 

 
With the latest version, the possibility of generating rebar schemes on wall reinforcement drawings was 
introduced. To do this, select the Bending details option available after selecting Drawings in the tree. 

 

 
 

As with the other modules, there are several settings activated by the 'Bending detail and measurement 
settings' button that allow you to choose how to measure the length of bar sections and how to describe the 
schemes. Bending details can be generated on drawings of single bearing walls or shear walls. 
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Walls – Possibility of joining 2 walls in at any point 

 

Main features & benefits: 

 Easier modeling to fit the real layout 

 Support for perpendicular wall systems regardless of the modeling method in Advance Design or 
Revit 

 
When defining a group of walls, so far there was a rule that walls can only be joined at their ends. Now there is 
a possibility of connecting the wall to any point along the length of the second wall or even create a cross 
system from 2 intersecting walls. So, the T-shape system as well as cross system can be modeled using 2 
walls. This type of definition of the wall connection is available for both bearing and shear walls and allows for 
obtaining a suitable reinforcement for the node. 
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Walls – New features on reinforcement edit dialogs      

 

Main features & benefits: 

 Possibility for defying hooks on constructive bars around openings 

 Possibility for editing interface bars 

 
In addition to the general rearranging dialog windows for editing reinforcement, on the Wall module, a set of new 
options is available.  

Bar mark info on Reinforcement dialogs 

To all dialogs used for editing reinforcement for walls the Bar mark info has been added, similar to it is available 
on other RC modules. 

 

 

Bar hooks definition for constructive reinforcement for openings 

To the Reinforcement opening dialog, the definition of hooks is added to the constructive horizontal and the 
constructive vertical bars. 
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Possibility for editing interface bars 

To the Main Reinforcement dialog, a new tab for editing Interface bars has been added. It allows for 
defining/editing additional vertical interface bars with transversal linkage bars. Note, that such reinforcement is 
available only for Shear walls. 

 

 

Wall – Updated fabrics database for France 

 

Main features & benefits: 

 Wider fabrics library with new reinforcement meshes for France. 

 
The reinforcement fabrics database for French localization has been updated - a set of ECO and ECO+ fabrics 
has been added. 

 



What's New in GRAITEC Advance BIM Designers 2021 

 

 43 

New Options & Improvements – Steel Connections 
 

Advance BIM Designers 2021 brings many new options and improvements to the Steel Connection module. 
Along with minor improvements, such as the ability to define the height/length for different stiffeners as a 
multiplier value of their width, this version includes a new type of connection, reinforcement stiffeners for 
compression zones, and an extension of capabilities for the column base.   

 

Steel Connections – New base plate connections for tubular columns 

 

Main features & benefits: 

 Base plate connection for hollow section columns 

 Applicable for square, rectangular or round column sections 

 Possibility to define a rectangular or circular base plate 

 Analysis for the full set of forces (3D forces) 

 
A new category has been added to the list of supported connection types - base plate connections for tubular 
columns. It supports columns with a square, rectangular, or round section. In the case of circular sections of 
column, there are two shapes of a base plate available: rectangular and circular.  
 

 
 

Starting templates have been prepared for the three most typical layouts – the rectangular base plate for circular 
and for rectangular columns and the circular base plate for circular column. 

 

 
 

Different types of stiffeners can be used for the new connection type, depending on the section of the column. 
Diagonal stiffeners are available for all hollow section types, while side and outer stiffeners are available for 
rectangular and square columns. 
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This new connection category is analyzed as a 3D connection - for a full set of forces: a vertical force (N), shear 
forces (Vy, Vz), and bending moments (My, Mz) in both horizontal directions and a torsional moment (Mt) in 
column. 
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Regarding the verifications, the connection is verified for: 

 individual verifications of anchor-bolts (shear, bearing, tension & bond failure verification)  

 bending resistance determined by using the T-stub method  

 compression verification of column base (includes the stiffeners) 

 weld calculation between base plate and column; shear lug and base plate  

 shear lug calculation  

 rotational stiffness determination 

As for all the joints calculated by the Steel Connection Designer, the new joint is coming with a detailed report 
about the calculation. Besides the detailed report, there is available also a simplified version. 
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Steel Connections – Asymmetric pinned base plate connection 

 

Main features & benefits: 

 Possibility for defining base plate as asymmetrically shortened 

 Allows for modeling asymmetric configuration with sloped or vertical stiffeners 

 
When defining a pinned base plate connection for I-section columns, it is possible to define the geometry of the 
base plate as shortened separately for each direction. This allows modeling and calculation of the asymmetrical 
system with sloped or vertical stiffeners.   

In addition, besides the common verification of the base plate, this type of asymmetric pinned base plate 
configuration includes the following: 

 Verification of the slopped stiffener (stiffener resistance, weld resistance) 

 Verification of horizontal stiffener (stiffener resistance, weld resistance) 

 Compression verifications: Local web in horizontal compression 

 Tension verifications: Local web in horizontal tension 

 

  

Steel Connections – Reinforcement stiffeners for compression zone 

 

Main features & benefits: 

 Possibility to define reinforcement stiffeners for Moment end plate, Apex Haunch and Gable Wall 
End plate joints 

 Ability to increase the compression resistance using the reinforcement stiffeners 

 
The reinforcement stiffeners are additional plates that have the purpose to reinforce the compressed flange of 
the beam or the flange of the haunch for the following joints: Moment End Plate, Apex Haunch, and Gable Wall 
End Plate.  
 
The presence of the compressed flange stiffeners is taken into consideration and it has an impact on 
compression resistance, but also in other parts of the calculation e.g.: center of rotation, bolt-rows positioning, 
T-stub calculation, web plate reference length (EN 1993-1-8, 6.2.6.1 - figure 6.5). 
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