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 Integrated Structural Modeling      
Free, open platform for change management, visualization, data interrogation, revision history, between 

any structural products 

1. Why it matters 
Does any single piece of software you currently use meet every 

need of yours for modeling, analysis, design, drawing, detailing 

and BIM interoperation? The answer is likely a resounding no, 

and frankly any software that could claim to do all that would 

be incredibly complicated to use.  If your company is anything 

like the average structural organization, you will use three or 

more different structural software packages, along with 

spreadsheets and other in-house solutions to get your job done 

efficiently. Each product you use being specialized for specific 

tasks in your workflow.  

 

The challenge then is getting all these specialized products to 

interoperate so that the inefficiencies in your process such as: 

data reentry, manually adapting to changes, tracking files, 

engineer-drafter redline loops, BIM integration, addressing 

changes, etc. can be avoided.  To meet this challenge Bentley 

has produced, for the first time in the structural engineering 

domain, an open platform technology to facilitate and address 

the major challenges of structural interoperability…The process 

of which we call Integrated Structural Modeling (ISM). 

Major Features  

Change Management 

Multi-Structural Types 

Data Interrogation 

Revision History 

Multi-Material 

 Visualization 

Compatibility 

Open API 

No Cost 
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With the plethora of open standards around it begs the question…why do we need Integrated Structural 

Modeling?  Currently, despite the best efforts by supporting organizations, there is no single standard 

that addresses all the key pieces required to facilitate interoperability among structural domain 

applications. These individual standards often address a specific industry (plant, building, bridge), 

specific model view (analytical, physical, manufacturing), specific material type or a certain part of the 

project lifecycle (conceptual, detail, manufacturing etc). Also, most often the standards are snapshot 

standards, that is, they allow you as a user to create a view of your applications data to share with 

others; however they were not intended to function as a means to facilitate round trip data exchange 

between applications.  Of course, visualization, change management and revision history are not 

commonly provided by a standard, and when they do exist depend on industry funding with limited 

support.  The standards however do play an important role in various workflows in the structural 

industry and ISM will be providing interoperability with these open standards in the near future. 

3. What it does  
Understanding and defining the problem is the first step in finding any solution. The list of required and 

desired capabilities to adequately address interoperability is substantial (see Interoperability Platform 

White Paper from Bentley <link>). To guide development efforts a vision of functionality and the 

accompanying set of technology requirements listed below were identified.  

1. The file must hold only that (consensus) data which two or more products have in common to keep 

the file size to a minimum. 

2. Products in the structural workflow are typically either purely physically based (modelers, detailing, 

drawing) or analytically based (geometry may be simplified to make these products efficient, but is 

good enough for analysis and design). As such and common file must contain enough information 

for both analytical and physical based products to obtain what they need to provide accurate 

interoperation. 

3. Must have a low barrier to entry for product developers to facilitate faster, more accurate 

integration of their products. 

4. Must be backwards compatible with each release to avoid dependency issue with each product or 

ISM update. 

5. Must be able to visualize the data being shared to facilitate team communication and confirmation 

of data fidelity. 

6. Must have capability to allow the user to control the data that is to be stored in the file. 

7. Would benefit by design revision history to allow users to understand provenance (who and when 

the data originated or changed) as well as provide rollback capabilities. 

8. Must be free to end users to facilitate widespread use. 

9. Should be light-weight to easily disseminate. 

10. Should handle all material types to apply to as many structures as possible. 

11. Must be able to deal with buildings (story referenced) as well as general purpose structures like 

plants and bridges. 
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In its first incarnation the Integrated Structural Modeling technology has addressed the majority of 

these requirements, and development is ongoing to address the remainder of these goals. Read below 

for more on how Integrated Structural Modeling provides capabilities to meet some of these crucial 

requirements. 

Small Common Model File Size 

Integrated Structural Modeling is not a single source repository for all data used by every product linking 

in the workflow. Rather the minimum quantity of data which is required for any ISM compatible 

application to be able to reconstruct the same physical 

structure in its own environment is included. This decision puts 

the responsibility of mapping data between ISM and a specific 

products proprietary data schema on the product 

development team’s shoulders. These product teams are best 

suited to understand the intricacies of their products data 

requirements and can provide appropriate defaults for all non-

ISM provided data.  

 In addition some of the data commonly shared between 

products (think sections, materials etc), will be delivered with 

the Integrated Structural Modeling technology itself, reducing the amount of data required to be stored 

in the repository. 

Facilitate ISM Integration for Product Developers 

It is imperative for any technology that is looking to facilitate interoperability between disparate 

systems that it provides as low a barrier to integration as possible. Integrated Structural Modeling 

provides not a file format but an open, domain specific .NET interface to minimize the learning curve, 

remove the need to understand file formats and versions, and ensure data integrity through the 

interface architecture.  

Visualization 

Shipped with ISM is a free state-of-the-art structural viewer to share and distribute to all project 

participants.  The ISM Viewer allows you 

substantial control for visualization and data 

interrogation of the ISM database. Here is a 

short list of capabilities included in the viewer: 

 Walk and Fly-Through 

 Intelligent data Interrogation of 

objects 

 Query interface to isolate and find 

objects 

 Multiple layer control to turn off and 

on large groups of data 
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 3D Viewing controls/print capabilities. 

Change Management 

A powerful change management tool is provided to manage the changes to data that is coming into and 

going out of ISM through the project lifespan. This exchange management tool allows the user to easily 

identify those elements that have 

been added, deleted or changed 

since the previous update to or 

from ISM from the particular 

product you are working in. 

Presented with these differences 

the user has full control to accept 

or reject those elements which 

they want to have updated in ISM 

or in the application they are 

currently looking to update from 

ISM. Presented in this screenshot 

is the exchange management view 

with the major functional 

components identified. 

The change management window is comprised of several different parts but most significantly the 

added, changed and deleted objects are displayed and color coded in the Objects Table 

  

The Items listed in the Objects Table are controlled by the Objects Table Filters toolbar 

  

These buttons controls what objects are displayed in the object table by allowing the user to filter based 

on type of member (linear, surface etc), the state of the object (whether newly added, deleted or 

modified) or the state you have assigned the object (that is, whether you have accepted or rejected the 
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revisions). Similar property table options are available to filter properties of objects that may have 

changed between two models. 

The visual impact of the changes can also be previewed by setting the state of the object (accept or 

reject changes) and clicking the preview button. Many other controls similar to those in the viewer are 

also available to allow data interrogation and to isolate and easily find specific members or groups of 

members. . Data in any project is always changing and ISM was specifically built to handle the dynamic 

nature of the data rather than working with a static snapshot at a particular point in the project 

timeline. 

Revision History 

Integrated Structural Modeling provides the user the opportunity to tag each update to the ISM file with 

Major/Minor setting, Date stamp and User Credentials and Description. At any time within the project 

lifespan each specific change can be identified and interrogated to show exactly what was added, 

deleted or changed in that session. A rollback capability is also included with ISM to allow the user to 

return the ISM model to any of the previous states. 

 

4. How it Works  
The process of Integrated Structural Modeling is facilitated through a few important technology pieces. 

At the core is a component called the ISM Synchronizer. The Synchronizer resides on each user’s 

desktop and provides the following key capabilities: 
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 API for applications to access  

 Change Management  

 Visualization 

 Data interrogation 

 Store and retrieve consensus data in/from a file. 

Each Application that links to ISM Synchronizer must develop and deploy a Product-ISM Synchronizer 

Link. This key component may be embedded in the application executable or provided as an 

independent component. Typically these links will be delivered along with the specific product. There 

are several product-ISM links already available on the market and NOT just for Bentley products. Links to 

Revit Architecture and Revit Structure are currently available and more Non-Bentley products will be 

available in near future. Contact you application vendor for more details and read below about 

becoming a partner in ISM).  

Product A

Product B

Modeling Tools

Analysis & Design

Detailing

ProdA-ISM Link

ProdB-ISM Link

Product F

Product G

ProdF-ISM Link

ProdG-ISM Link

Product C

Product D

ProdC-ISM Link

ProdD-ISM Link

Product E ProdE-ISM Link

ISM Synchronizer
* Data Visualization

* Change Management

* Design History

* Data Interrogation

Industry Standard

IFC, CIS... IFC-ISM Link

.ISM

 

Workflows 

Four primary workflows are supported by the Integrated Structural Modeling Synchronizer. Within each 

application linked to ISM these four workflows are exposed with each of the following commands: 

1. Create ISM Repository   

Create a new ISM File (repository) from the current application.  
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2. New From ISM Repository 

Create a new Application Model from an existing ISM File (repository). 

 
3. Update ISM Repository 

This option will invoke ISM Synchronizer and compare the current application model to 

that in an ISM file (repository) to determine the differences. The user will be presented 

with all the differences and control over what changes are to be included in the ISM file.  

 
4. Update From ISM Repository 

This option will invoke ISM Synchronizer and compare the current application model to 

that in an ISM file (repository) to determine the differences. The user will be presented 

with all the differences and control over what changes are to be accepted and brought 

back into the application model. 

 

5. Developers 
ISM Synchronizer has been developed with the intention of interoperating with Non-Bentley products. 

Perhaps you have some in-house applications optimized for your workflow that you want to integrate 

with ISM. Bentley has established a Corporate ISM Partner program to provide access to full 

documentation, samples and invite you to join the Be Community Integrated Structural Modeling 

developer’s portal to post questions and read comments. For commercial application vendors a 

Commercial ISM Partnership through the Bentley Developer Network is available.  More information on 

the developer programs is available from the ISM portal on Be Communities <link>. 

6. Summary 
Integrated Structural Modeling is a process facilitated by a free open platform for interoperation, 

visualization, data interrogation, revision history and more, provided by Bentley Systems for any 

vendor’s structural based products. Built from experience using open standards, and leveraging state of 

the art technology, ISM facilitates collaboration through the entire projects structural lifecycle. To stay 

in touch with Integrated Structural Modeling enhancements, new product links, learn from others using 
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ISM, or how use or integrate your product, please sign up for the ISM newsletter <link> and become a 

member of the ISM Forum on Be Communities <link>…  


