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Parametric bridge design is becoming more 

advanced and is as profoundly different from 

traditional design as CAD is from drafting with 

ink on vellum. It forms the critical groundwork 

needed to support digital design’s transition 

to the Fourth Industrial Revolution. Parametric 

design establishes a living workflow that is 

intelligent, handles intentional and iterative 

change very efficiently, and helps improve 

designers’ and owners’ capabilities to see the 

bigger picture, earlier in the process than in 

the past. Taking a glimpse into the future of 

engineering workflows, it applies logic-based, 

visual programming that dynamically connects design data and 

geometric relationships to adapt in real-time.

HDR’s Michael Roberts has been developing and using 

parametric design tools for roughly half of his 21-year 

structural engineering career. A bridge engineer with a 

passion for structural design, Michael has a project resume 

ranging from Olympic ski jumps to the largest self-anchored 

suspension bridge in the world and a wide range of 

conventional and signature bridges pushing and flexing the 

limits of design innovation. In this interview he explains why 

this approach is so important to the bridge industry in general 

and signature bridge design in particular.

Q. WHAT DO YOU MEAN WHEN YOU SAY A PARAMETRIC 

DESIGN MODEL IS “INTELLIGENT”?

A. In the same way that an Excel spreadsheet updates on 

input changes, parametric design updates 3D geometry and 

the supporting engineering analyses, live and in real time. It’s 

as simple as watching the span of a bridge change in front of 

your eyes by changing the end point coordinates, yet extremely 

powerful because of the computational design automation that 

is connected to those points which automatically updates as 

the spatial relationships are changed or defined.

The structure isn’t simply visualized — it is designed in a 

fundamentally different manner that connects two points with 

more than just a geometric line. We don’t just draw a line, we 

generate living attributes which are attached to centralized 

data so that when the geometry shifts, the data recalculates 

itself — and the digital thread associated with it — allowing 

us to assess the implications of the change in geometry 

immediately.
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The degree to which this empowers and streamlines design 

development and decision-making cannot be overstated since 

we are working with improved data availability in assessing 

solution viability in the moment. In an environment where 

design moves fast, adapting to change and keeping up is 

critical. Parametric design connects the bridge engineer’s 

expertise and design intent to a centralized digital 

representation that becomes the evolved proof-of-concept 

sharable with the team or the owner.

Q. IS THIS JUST ABOUT USING A NEW, SLICK PIECE 

OF SOFTWARE? ISN’T THE IDEA OF CHANGING A 

PIER SHAPE HAVING THE COSTS AND QUANTITIES 

AUTOMATICALLY RECALCULATE TOO GOOD TO BE 

TRUE?

A. This is an understandable concern for any innovative 

technology, but no different from when we transitioned from 

manual calculations to spreadsheets. Parametric design tools 

provide a universal language between designers and their data 

which streamlines analysis and empowers a design team who’s 

working with an owner to explore alternatives to articulate a 

community’s vision for their bridge.

Tools we’re using are compatible across platforms and let 

an engineer define a parameter (such as a pier dimension) 

and define �
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digital connections, be it Excel data tables for plan sheets, the 

structural analysis model or the BIM model.
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