
Use of Industry Foundation Classes in a 
Unified Engineering Design and BIM Workflow

Jeff Dragovich, PhD, SE, F.ACI

DeSimone Consulting Engineering

October 30, 2023



Motivation

• To see what is over the “production fence” (structural design vs BIM). 

• How can we streamline production within the office using established standards?

• BuildingSMART “IFC is the PDF of BIM” 
https://www.buildingsmart.org/standards/bsi-standards/industry-foundation-
classes/

• Is there something in IFC that can support sharing information from: 

Structural Analysis →  Structural Design → BIM

https://www.buildingsmart.org/standards/bsi-standards/industry-foundation-classes/
https://www.buildingsmart.org/standards/bsi-standards/industry-foundation-classes/


Abstract v1.0 (April 2023)

Description: The workflow from reinforced concrete column design to drawing 
production goes through many stages. The traditional approach is unidirectional: 
Engineers would use 2D drawing and engineering analysis to obtain the design loading 
and slenderness of the column, the column reinforcement would be designed, followed 
by a markup a column schedule to be drafted. This presentation describes a 
bidirectional workflow where the starting point is the Building Information Model 
(BIM). Using the BIM geometry, the engineering analysis and design is performed, and 
an Industry Foundation Classes (IFC) model is generated for automatic population of 
the column schedule, including column reinforcement section and elevation details. 
Detailed aspects of this bidirectional workflow are presented, such as use of IFC 
reinforcement models and automated transmittal of column design loading for the 
column schedule.



Abstract Version 2.0 “Musings”

• Current column design workflow

• The future workflow

• Plugging into ACI 131 EM-6 and EM-15

• Summary and Conculusions



Column Design Workflow

Column Design Loads

CSI Applications: 

ETABS (Full-Building Model) 

SAFE (Stacked Floor Models)

Bentley: 

RAM Concept (Stacked Floor 
Models)

Access File

(Schema is CSI 

version specific)

Flat File

(Schema is version 

specific)

DeSimone Column 

Load Takedown 

Application

spColumn Design

Pdf Markup 

-OR-

XLS IO via Dynamo

“I’m in the BIM Model”

Intermediate Loads

One Way Trip



Vendor Lock-In Issue1

Problem: Workflow that relies on a specific 3rd party application.

Solution: Central Data Repository with a standardized interface

“Data As A Service (DaaS)” via the “DCE Data Bus (DCEDB)”

 

1. “In economics, vendor lock-in, also known as proprietary lock-in or customer lock-in, 

makes a customer dependent on a vendor for products, unable to use another vendor 

without substantial switching costs.” (Wikipedia)



Future Workflow (WIP)
A Solution to Vendor Lock-in: The DeSimone “Data Bus” (DCEDB)

CSI (ETABS, 
SAFE, SAP)

RAM SS

ADAPT

Tekla

?

Native Application API

DCEDB API  

CONVERTER APP(S)

3rd Party Applications

PS App Col Design

Wall Design

Vertical Element Design System 
(VEDS)

DCE Engineering Applications REVIT

Column Design 
Tranlator

Revit API

Geometry, …

?
?

SQL Database
Transaction 

Code (triggers)

Azure
Azure

IFC (?)

3D Party App Boundary



ACI 131.1



EM-6



EM-15

PLAN

“It sure would be nice to be able to “easily” generate a local congestion check in 

Revit. We already have our DCE authored wall and coupling beam design 

design tools.” –Anon.  



EM-15



Concluding Remarks and Summary

• Work has just begun on the DCE Data Bus

• To Start: EM-6 has the potential to be used as a data exchange format for internal 
design workflows

• Design stored in the DCEBD and converted to IFC for import to Revit

• EM-10 used on a localized region can aid engineers in evaluating rebar congestion 
issues (Direct DCE App to IFC – A “one off” use)

• Not presented, but:
• ifcSQL looks like a complimentary technology in the DCEDB 

https://forums.buildingsmart.org/t/ifc-for-relational-databases-ifcsql/1524
• Can IFC be leveraged to transmit data between vendor specific structural 

analysis models ?

https://forums.buildingsmart.org/t/ifc-for-relational-databases-ifcsql/1524


Thank You

Jeff.Dragovich@de-simone.com

https://www.linkedin.com/in/jeffdragovich
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