
Automated Construction, 
Automated Design

Jesus Perucho Alcalde, Bryden Wood

Automatización de Procesos en el sector AEC
Madrid, 2 de Diciembre



Introduction Bryden Wood



Structural + Civil Engineering

Design for Asset Optimization

Operations Consulting

Architecture + Integrated Design

Design for Manufacture + Offsite

BIM + Big Data

Mechanical + Electrical Engineering

Process Facility Design

Systemisation

Bryden Wood, is an integrated design and operations consultancy for the built environment, with offices in London, Singapore and Barcelona. Are leaders 
in the industry of technology for the construction. This paper is intended to show one of the latest works, the integrated design with computational tools of 
the façade and it’s manufacture. This is to show a Building 4.0 process, where the construction industry is being digitalized as many other industries, in 
order to gain  in more efficiency, speed, quality and of course, economical benefit.



Bryden Wood
A quick introduction





Bryden Wood is an integrated Design Consultancy for 
Architecture, Structures and MEP. 

Since it was founded in 1995, the company has focussed not 
just on the final structure, but the process by which it was 
created. 

That meant, and still means, using leading edge technology to 
untangle a complex web of information from stakeholders and 
user behaviour, to supply chain and delivery. 

Integrated digital solutions now take the company to 
Construction 4.0. 

A 23 strong in-house Creative Technologies Team uses data to 
inform design and digitise process from design, testing and 
even manufacture. 

The company is a leading proponent of technology across the 
industry, and advises government on manufacturing style 
construction solutions such as platforms. 



Services provided:

Structural + Civil Engineering 

Design for Asset Optimisation

Operations Consultancy

Architecture + Integrated Design

Design for Manufacture + Offsite

BIM + Big Data

Mechanical + Electrical Engineering

Process Facility Design

Systemisation



Old War Office
# Client: OHL
# Location: London, UK



1.7m sqft mixed use development
BW appointed as façade designers (including structural design of precast 
façade and connections, façade performance, GRC and handset stone)

# Stone cladding quarried in Germany
# Cutting schedules from digital model
# Connections digitally modelled
# 4D BIM for works scheduling
# 5D BIM for cost integration

St. James Centre
# Client: Laing O’Rourke
# Location: Edinburgh



Digital Workflow

St. James Centre
# Client: Laing O’Rourke
# Location: Edinburgh

# Revit BIM model
# Dynamo used as computational tool
# Highly detailed model including 
connections
# Custom parameters for export via IFC 
to PlanBar
# Tested with Explore Digital



St. James Centre
# Client: Laing O’Rourke
# Location: Edinburgh

Constant collaboration

# Digital workflows developed by BW
# Each panel modelled to fabrication LOD 500
# Fully coordinated with project partners
# Bracket connections to structure modelled
# Components scheduled from model for procurement
# Cast in elements accurately positioned



St. James Centre
# Client: Laing O’Rourke
# Location: Edinburgh

BIM model developed for panelisation

# Scripts automate modelling process for stones
# All stones placed using predefined rules
# Rules based on architectural aspirations
# ca. 19,000 individual stone pieces
# 10,000 square metres of stone



Crane utilisation strategy

# Model used to develop lifting and installation approach
# Dynamo script created for optimal positioning
# Approach considers panel and crane variations

St. James Centre
# Client: Laing O’Rourke
# Location: Edinburgh



St. James Centre
# Client: Laing O’Rourke
# Location: Edinburgh

From Concept to Fabrication



Laing O’Rourke
Shell Centre

£1.3bn redevelopment

# Systemisation of prefabricated 
façade system

800 new homes , 
offices 
and restaurants



Laing O’Rourke
Shell Centre



Laing O’Rourke
Shell Centre

London, UK

# Systemisation of prefabricated façade system

From virtual prototype…



Laing O’Rourke
Shell Centre

London, UK

# Systemisation of prefabricated façade system

… to on-site installation







The panel installation process 
resembles an assembly line where 
the tolerance has been 
predetermined at design stage and 
accuracy maintained through the 
use of Computer Numerical 
Control (CNC) cutting and forming 
machinery. 

This solution was initially applied to 
Tottenham Court Road and 
Liverpool Street stations. It has 
since been adopted by Crossrail 
as their preferred solution and LOR 
have been approached by other 
Crossrail contractors’ groups to 
provide the lining system 
throughout the Crossrail network. 

.

Crossrail
#Client: Laing O’Rourke
# Location: London



Fully detailed Digital models of the 
panels.

Crossrail
#Client: Laing O’Rourke
# Location: London



Parametric Scripts for the design 
of the complex double curvature 
bespoke panels.

Crossrail
#Client: Laing O’Rourke
# Location: London





Test Offsite of the assembly of the 
different parts into a 1/1 model

Crossrail
#Client: Laing O’Rourke
# Location: London



Substructure and final panels 
mounted

Crossrail
#Client: Laing O’Rourke
# Location: London



Substructure and final panels 
mounted

Crossrail
#Client: Laing O’Rourke
# Location: London





Gatwick Airport
South Terminal – Pier 1



Gatwick Airport
South Terminal – Pier 1



Gatwick Airport
South Terminal – Pier 1



Concepts Chip Thinking





Automated construction



Concepts Platforms











GSK ‘NewWays’ 2007 Schools for the Future 2009 Circle Reading 2009



Platforms combine design, manufacture, 
and procurement principles holistically to 

ensure a greater degree of 
rationalisation and integration



“Platforms could achieve a 
33% reduction in capital 

cost”



A Platform-based approach to construction





Scaling up – achieving wider 
adoption in the industry

Scaling up – achieving 
wider adoption in the 

industry







brydenwood.co.uk/perspectives/178/



Operations  
Consulting

Creative 
Technologies

Process  
Facility Design

Mechanical
+ Electrical  
Engineering

Architecture
+ Integrated  
Design

Structural
+ Civil  
Engineering

Design for  
Asset  
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Design for  
Manufacture
+ Assembly

BIM +
Big Data

Jesus Perucho Alcalde
Associate, 
Digital Delivery Information Manager

Bryden Wood



Creative Technologies @ Bryden Wood
Est. May 2018



We are a computational design team…



…creating digital tech for our clients…



Web Tech
Geospatial + Big Data

Modelling + Analytics
Robotics

XR + Interaction

Algorithmic design + simulation

Amin Hassanpour Divshali

Charitini Skaltsari

Marianna Chrapana

Ioannis Toumpalidis

Konstantina Spanou

Eva Magnisali

Elite Sher

Petroula Gkanidou 

Anna Kampani

Amir Awan

Giuseppe Miccoli

Karim Anwar

Maxime Downe

Filippos Filippidis

Giulia Curletto

Claudio Campanile

Maria Mamoura

Diego Valdivia

Hristo Dobrev

Parul Jain

Jami Cresser-Brown

Vasileios Papalexopoulos



23
Creative Tech

177
Other Bryden Wood



47
MEP

49
Structure

60
Architecture

14
Sys

23
Creative Tech



96
% of our team have an architectural or engineering background



48
% of our team are women



We are not a software development team, but…



…we do make software



Concepts Automated Design



Automated design…



Platforms = RULES

RULES = Automated Design



What do we mean by automated design?



different, but just as slow

the industry today

Speed
In

te
lli

g
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n
ce

faster 
+ 

smarter

the same, but faster

Automated Design =

Bryden Wood



Data 
Lake

Generative Design

BIM

Digital Manufacture

VR+AR

IoT Algorithmic Simulation

Mathematical Modelling

Geo-spatial analysis

Bryden Wood

Automated Design =



Rapid Engineering Model for 
Highways England 

Design Configuration Tool for 
Pre-fabricated Schools

Accelerated design for 
Platform-based Buildings

Configuration Tool for 
Precision Manufactured Housing 

Automated Design
Open source apps + workflows



Design Configurator Systemised Schools
seismic-school-app.io





Frequency by area

Room frequency





Design Configurator 
Precision Manufactured  Homes
prism-app.io





Space for 
precision 
manufactured 
housing

Design community

Manufacturing market

Current state



Design community

Manufacturing market

Future state



1. Data analysis of London housing

2. Capture spatial design rule sets

3. Capture manufacturing 
systemisation rule sets

4. Create a digital toolkit

How did we go about it?





1. Data analysis of London housing

2. Capture spatial design rule sets

3. Capture manufacturing 
systemisation rule sets

4. Create a digital toolkit

How did we go about it?



Apartment central logic and parametric design



1. Data analysis of London housing

2. Capture spatial design rule sets

3. Capture manufacturing 
systemisation rule sets

4. Create a digital toolkit

How did we go about it?







Optimise site layouts using a genetic algorithm



Digital assembly from a known library of components



Design Configurator 
Rapid Engineering Model
Smart Motorways Programme, Highways England





Bryden Wood







Creative Technologies @ Bryden Wood
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