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1. CODE CHECKING IN BIM 
 
Code Checking is a crucial stage of Structural Engineering Design Process. It is intended to facilitate the 
Code Checking workflows from Revit to take advantage and contribute to accurate definition of Design 
Models and also to deliver prerequisites for Structural Detailing stages to be subsequently performed in 
this authoring enviroment. This is with enriching Revit models with appropriate  information and delivering 
appropriate data and documentation in sequence. 
 
In order to drive the Code Checking process in Revit environment, there are following enablers that need 
to be present: 

 Precise Physical Geometry 

 Structural Analytical Results (Internal Forces, Stresses, Deflections, etc.) 

 User Interface to drive general Code Checking tasks in Revit (Code Checking Framework) 

 Specific Code implementation 
 
Precise Physical geometry is naturally represented by Revit Design model and structural elements 
definition. 
 
Structural Analytical Results can be stored in Revit models by Structural Analysis products (see also 
Autodesk® Robot™ Structural Analysis Professional) or services (See Structural Analysis for Autodesk® 
Revit) 
 
User Interface to drive general Code Checking tasks is delivered with installation of “Structural 
Analysis and Code checking Toolkit for Autodesk® Revit”. This is a framework that allows specific codes 
to be activated and being operated by end users to service expected workflows. 
 
Specific Code implementation is assumed to be a separate deliverable, an add-in for Revit, that will 
assure factual Code Checking capability in accordance to selected country code regulations. The Code 
implementation shall contain code parameters definition, computational algorithms for design and 
verification of structural elements as well as reporting capabilities. The results of the Code Checking add-
ins may be delivered in a form of Structural Results (visualized in  a form of diagrams and maps), 
calculation notes, model and documentation updates (elements sizing, 3D Reinforcement, Schedules, 
Fabrication documentation, etc..)  
 
The purpose of this documentation is to help in development of the latter component. 

2. WHAT IS CODE CHECKING SDK? 
 

2.1. What is Code Checking Framework for Revit users? 
 
The Structural Code Checking Framework is a new Revit feature to give Revit users the ability to perform 
a code checking process inside a native Revit model.  
 
Revit users will now be able to define some rules for an overall Code checking application and a set of 
parameters defining expected behavior for individual analytical model elements or group of analytical 
model elements. These parameters will extend Revit model and can be used as attributes for the 
calculation process itself.  
 

 Ribbon: 
For that purpose, a set of new commands dedicated to Structural Code Checking have been exposed.  
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These commands could be found on the ribbon tab Analyze, on the panel Structural Code Checking when 
as minima one code is installed. 
 

 
 

 Command Code Combinations: 
 The Code Combination dialog is a placeholder to activate code combinations to give Revit users the 
ability to generate load combinations based on specific regulations. 

 
 

 
 

 Command Code Settings:  
The Code Settings dialog is a placeholder to activate codes available and to define some global settings, 
common for all elements which will be calculated. These settings could be:  

 Code specifics parameters and calculations options to take into consideration  

 Structural analysis package to use as input data 

 Load cases and combinations available in Revit model that will be used for the calculation process 
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 Command Element Settings:  
The Element Settings dialog is the placeholder to define and manage a code specific set of parameters 
that could   be applied to elements before running calculations.  
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To assign a set of parameter to Revit element(s), this dialog could be called via the Code Checking 
Parameter available for all analytical model element categories on the Properties Palette.  
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 Command Run Calculations:  
The Run Calculations command will perform calculations based on selected code(s) and family 
instance(s).  
At the end of calculation, results are exposed on a report dialog.     
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Some additional tools are exposed on the menu of this dialog: 

 Export the report as html and Mht 

 Filter elements based on their status 

 Create a Revit selection that could be reused 
 
Inside the navigation tree could be found the settings used to performed calculations and some 
information related to Revit model (i.e. family instance and material). All calculated elements are listed 
with a specific status.       
 

The report and the 3D viewer are synchronized with the navigation tree.  
 

 Command Results: 
The command Results allow to retrieve calculations results for a specific set of elements.    
 
From Revit Users perspective, to activate this functionality the Structural Analysis and Code checking 
Toolkit for Autodesk Revit available for free from the Exchange app website and a Code Checking 
Application should be installed on the client machine.    
   

2.2. What is Code Checking Framework for Developers? 
 
To enable the Code Checking workflow for Revit users, some Code Checking applications should be 
created. To achieve this, the Code Checking Framework should be leverage by Revit API developers.     
 
 
From Revit API developer perspective, the Code Checking Framework is an API platform supporting 
development of Structural Code Checking Applications for Revit and making them consistent and aligned 
with the way Revit interacts with users. 
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The primary goal of the Code Checking Framework is to help Revit API developers concentrate on 
essential development aspects when creating Structural Code Checking Applications for Revit, by 
providing support for typical, commonly used functionalities. 
 
The outcome of this approach is: 

 A full and  consistent integration of  Structural Code Checking Applications within the 
Revit environment (UI and behaviors) 

 Acceleration of Code Checking Applications development by providing a set of tools and 
components for typical Structural Code Checking Application development. 

 Enabling easily Structural Code Checking Applications activation and registration by Revit 
users 
 

2.3. What is Code Checking Framework SDK? 
 
The Code Checking SDK is a development environment for Rapid Application Development purposes that 
helps to create, deploy and activate add-ins based on the Extensible Storage Framework, Code Checking 
Framework and engineering components, Results builder and Revit APIs. 
  
The core part of the SDK is implemented as a form of Microsoft Visual Studio C# templates. Using 
templates provided, developers can quickly build and deploy an application that has a similar look & feel 
and behaviors to other Code Checking solution working on top of Revit. 
 
The Code Checking Framework SDK takes advantage of the Revit API and of a set of components 
including UI layout creation feature, advanced controls, Extensible Storage, External Services and 
structural engineering components.     
 
The Code Checking Framework SDK is composed of: 

 Visual Studio tools (C# templates and a Visual Studio addin) 
 Data management and serialization 
 UI definition 
 User interactions 
 Report generation 

 Documentation 
 Getting Started 
 User Manual 
 Samples and associated documentation 
 API documentation (chm) 

 
3 types of C# templates are provided with this SDK to create some external commands using the 
Extensible Storage Framework, some generic Code Checking applications and some Code Checking 
applications dedicated to required reinforcement for concrete beams and columns.    
 
To support the creation of Visual Studio projects based on templates, the SDK includes a Visual Studio 
addin. This addin provides also a property generation feature to facilitate data definition. 
 

2.4. To whom is it addressed? 
 
The advantages of this technology can be useful to all Revit API developers making Structural Code 
Checking Applications for Revit, but it’s most efficient for those whom the following aspects are applicable: 

- Create commercial Code Checking Applications for further distribution 
- Developing links with other products 
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2.5. What are the most interesting features for API 
developers? 

 

 C# project templates ready to build 

 Full and consistent integration with Revit 

 Automated class storage and visualization within BIM models using Extensible Storage 

 Common UI controls and Layout builder   

 HTML report generation 

 Units display and editing consistently with Revit 

 Engineering components to extract from BIM models necessary data to perform Code Checks 

 Engineering component for reinforcement design  

 Open to integrate previous developed calculation engines. 

 

2.6. What are the benefits for Revit users? 
 

The primary advantages for end-users are: 

 Consistent look & feel across various Code Checking Applications 

 Consistent behavior aligned with Revit product  

 Perform Code Checking in BIM models. 

 

2.7. What is the difference between the Revit and the Code 
Checking Framework API? 

 
The Code Checking SDK does not provide any additional access to internal Revit functionality.   
The Code Checking Applications API extends the Revit API functionality with a set of new components.  
 

2.8. What products can this technology be applied to? 
 
The Code Checking Applications based approach is applicable for Revit Structure and Revit products. 
 

2.9. When are alternative approaches recommended? 
 
The Code Checking SDK provides a set of tools to develop Structural Code Checking Applications on top 
of the Revit API.   
 
The Code Checking Framework is dedicated to Structural Code Check Applications. 
Calculations could be performed on elements having a structural material assigned and of following 
Categories:     

 OST_StructConnnections  

 OST_StructuralColumns 

 OST_StructuralFoundations  

 OST_StructuralFraming 

 OST_Floor  

 OST_Wall 

 OST_StructuralTrusses  

 OST_StructuralFramingSystem   
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Another limitation of the Code Checking SDK lies in the supported language: project templates and 
examples are provided only in C# and are not applicable for development in other .NET compatible 
languages however API exposed could be used form any .NET languages.  
 

2.10. How do I get started? 
 
This document describes how to create a first and simple application for Revit. The next stage will be to 
create a more complex one. For this, the examples and the user manual will be useful to understand 
features exposed via the Code Checking SDK and how to use them. 

3. SYSTEM REQUIREMENTS 
 

 Visual  Studio 2012 

 .NET Framework 4.5 

 Revit 2015   

 Structural Analysis and Code checking Toolkit for Autodesk Revit 

4. CONFIGURATION 
 
To properly configure Visual Studio 2012, templates should be copied to dedicated folders  
 

 The content of the folder “..\Software Development Kit \Structural Analysis SDK\Visual 

Studio\Templates\Items\” should be copied to “C:\Users\<current user>\Documents\Visual Studio 

2012\Templates\ItemTemplates\Visual C#\Autodesk\Code Checking\” 

 

 The content of the folder “..\Software Development Kit \ Structural Analysis SDK\Visual Studio\ 

Templates\Projects\” should be copied to “C:\Users\<current user>\Documents\Visual Studio 

2012\Templates\ProjectTemplates\Visual C# Autodesk\Code Checking\” 

 

 The content of the folder “..\Software Development Kit\Structural Analysis SDK\Visual 

Studio\Addins” should be copied to “C:\Users\<current user>\Documents\Visual Studio 

2012\Addins\” (if this folder doesn’t exist, it should be created)  

5. FIRST PROJECT CREATION 
 

5.1. Visual Studio solution 
 

 After starting visual studio, you need to choose Autodesk\ Code Checking Templates as a new 

project (File / New / Project).  
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 The dialog below will appear. 
 

 
 

 At this stage, developer needs to specify which type of Code Checking template he would like to 
use, a new project name and the folder where he wants to save his source code.   
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 After validation, a set of options could be defined: 
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 In this case, our new application will support analytical column and steel material. 
 

 The Visual Studio solution will be created after clicking on the Generate button with all needed 
references and source files. Manifest files for the new application will be copied to the  regular 
Revit addin user folder. 

 

5.2. Development 
 
Goal of this example will be to  expose a parameter “A” on the “Code Settings”  dialog, a parameter “B” on 
the “Element Settings”  dialog that could be applied to steel column  and  as result expose the sum of A 
and B inside the calculation report after calculations.  
 

5.2.1. A parameter  
 
To properly define “A” parameter: 

 Go to class view and right click on CalculationParameter 
 

 
 
 

 Select the VS addin to create a schema class  
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 Define “A” parameter by setting properties as follow and shown on the next screen capture: 
o Name: A 
o Container: Simple 
o Type: Double 
o InitializeInConstructor:  true 
o InitialValue: 10 
o Fieldname: A 
o On UI, select a UnitTextBox as type of attribute  
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 Click OK 

 Source code is generated inside CalculationParameters.cs file.  
    

 

5.2.2. B parameter  
 

To define “B” parameter: 

 Select the Label class on the class view  
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 Define “B” parameter by setting properties as follow and shown on the next screen capture: 
o Name: B 
o Container: Simple 
o Type: Double 
o InitializeInConstructor:  true 
o InitialValue: 5 
o Fieldname: B 
o On UI, select a UnitTextBox as type of attribute 
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 Click OK 

 Source code is generated inside Label.cs file.  
 

 

5.2.3. Sum Parameter 
 

To define the “Sum” parameter: 

 Select the Result class on the class view 

 Define “Sum” parameter by setting properties as follow and shown on the next screen capture: 
o Name: Sum 
o Container: Simple 
o Type: Double 
o Fieldname: B 
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o Disable the UI to expose this parameter only on the report 
o On Document, select a ValueWithNameAttribute as type of attribute 

 
 

 
 

 Click OK 

 Source code is generated inside Result.cs file.  
 

 

5.2.4. Calculation  
 

To  perform calculation: 

 Go to Server.cs file  

 Locate the verify() method and add the sum operation as follow  
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Code region 

public override void Verify(Autodesk.Revit.DB.CodeChecking.ServiceData data) 
{ 
 … 
                        Result myResult = new Result(); 
                        // line to add  
                        myResult.Sum = myParams.A + myLabel.B;  

… 

} 

 

 

 To simplify  this example, structural analysis results and load cases won’t be used.  To 
achieve this, two methods have to  be changed to return false: 

 

Code region 

public override bool LoadCasesAndCombinationsSupport() 
{ 
            //line to change  
            //return true; 
            return false;  
} 
 
public override bool ResultBuilderPackagesAsInputData() 
{ 
            //line to change  
            //return true; 
            return false;  
}  

 
 

5.3. Code Checking Application installation 
 
Using default wizard configuration, Revit addin files should be copied here: 
C:\Users\<current user>\AppData\Roaming\Autodesk\Revit\Addins\2015\HelloWorldDB.addin 
C:\Users\<current user>\AppData\Roaming\Autodesk\Revit\Addins\2015\HelloWorldUI.addin 
Otherwise, copy these files from the Visual Studio project location inside this folder.    

6. RUN HELLO WORLD CODE CHECKING 
 
To run this new application: 

 Launch Revit 

 Go to Analyze tab and Select Code Settings   

 The Hello World code is now Available 
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 Go to Analyze tab and Select Element Settings   

 Create a new “Element Settings” or rename existing one 
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 Create a structural column and select the analytical model  

 Assign the element setting to selected analytical model by clicking on the button available 
inside the Code Checking parameter cell 
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 When the dialog is loaded,   select “Hello” and click OK 
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 Select the analytical column element if the selection was lost  

 Click  on the Tab Analyze and  Run Calculation  

 Following dialog should appear with the results of this simple implementation  
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