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Introduction

The presentation is split into the following three sections:

• What we do do.

• What we can do.

• What we will do.



What we do do
Current practice



Do do - Current practice

• Structurally, scheme design based on experience and 

market trends with influencing factors, such as:

o building use;

o location; and

o size.

• Analysed using hand calculations, span-to-depth 

tables or simple models.

• Often early stage driven by architectural vision, rather 

than structural optimisation. Why not both?



Do do - Client desire

To perform well, our clients need a specific answer to their 

question as they ask it. To satisfy this we need to provide;

• multiple solutions based on limited knowledge of 

constraints;

• quantitative data for each solution; and

• an understanding of the potential issues with each 

option.



Do do - Problem statement

We currently provide:

• Qualitative advice based on our experience as 

consultants and conservative design calculations.

What our clients want:

• Quantitative, transparent data on all possible options.



Do do – Going forwards

• Computers are getting better, and we are getting better 

at using them!

• Structural engineers need to be involved in the tool 

development to ensure it is fit for purpose.

• This will bring a solution to our problem, giving 

quantitative, transparent data to our clients in a 

fraction of the time.



What we can do
Basic computational optimisation



Can do – Parametric Scheme Design tool



Can do - Potential solution

To solve this problem using a brute force method, we 

created a tool known as the Parametric Scheme Design 

(PSD) tool. This:

• utilises Revit, Dynamo and Robot to rapidly produce 

scheme designs;

• provides raw data to allow for better understanding of 

the influence of material choice; and

• brings better value to clients by allowing them to make 

timely decisions about framing options with a better 

understanding of implications.

+
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Can do - Logic breakdown
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Can do - Logic breakdown



Can do - Future expansion

The tool is being continuously developed and the 

following additions are planned:

• additional building types;

• additional frame/material types;

• adding consideration of stability;

• foundation type comparison; and

• better metrics (including construction activity carbon 

impact).



Can do - Current limitations

The tool is based on a brute force approach and therefore 

is only capable of solving simple problems with limited 

possible solutions. As such it can only consider:

• cuboid building volumes;

• regular grids; and

• no recesses or atriums.



What we will do
Intelligent computational optimisation



Will do – Building layout

Most buildings are:

• not rectangular forms; and

• the structural optimum is not the best solution.

The ‘best’ building will be mostly influenced by:

• space planning;

• architecture; and

• servicing.



Will do – Problem domain (Simple)
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Will do – Problem domain (Complex)
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Will do - Algorithmic solutions

• We need to look outside of structural engineering and 

engineering in general for a solution.

• Our solution comes from computer science (and 

evolutionary biology).

• Similar solutions are also used in other disciplines 

(e.g. generative design).



Will do - Genetic algorithms
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Will do - An approach

I have developed an approach to our scheme design 

problem based on genetic algorithms. This aims to 

optimise floor grids based on a number of possible 

criteria:
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Will do - An approach

I have developed an approach to our scheme design 

problem based on genetic algorithms. This aims to 

optimise floor grids based on a number of possible 

criteria:

• minimising number of columns;

• minimising ‘inbound’ columns; or

• minimising frame ‘metrics’.



Will do - Genetic algorithms
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Will do – Genetic Algorithms
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Will do – Next steps

In order to solve the problem that first brought us here, 

there are a few final steps.

• Adapt the fitness function to ‘mask’ architectural layout 

to favour solutions which hide columns.

• Integrate this with previous tool to provide valuable 

metrics on potential solutions.

• Interface with other disciplines to allow them to utilise

this intelligence during their work so they can quickly 

understand the implications of their decisions.



What then?...
Implications on the role of a structural engineer



What then?

The role of the structural engineer in the future will be:

• still providing qualitative advice;

• focusing on intangible benefits of various options; and

• investing time in creative solutions to tough 

construction challenges.



Summary



Summary

• Truly informed client at every stage.

• Free up head space for difficult problems.

• Think outside of the box!



Q&A / Discussion



Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product 

names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible 

for typographical or graphical errors that may appear in this document.

© 2018 Autodesk. All rights reserved.

http://www.autodesk.com/creativecommons

