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Learn the lessons of the future

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

Since it was founded in 1995, the company has focussed not
just ondthe 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.
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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
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Old War Office
# Client: OHL
# Location: London, UK
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St. James Centre
# Client: Laing O'Rourke
# Location: Edinburgh

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

# Stone cladding quarried in Germany
# Cutting schedules from digital model
# Connections digitally modelled

# 4D BIM for works scheduling

L=

# 5D BIM for cost integration e
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St. James Centre
# Client: Laing O'Rourke
# Location: Edinburgh

Digital Workflow

________________________________________________________________________________________________________

= Panels and stones dimensions
and specification(Excel
Spreadsheet)

= .dwg of current design
= Panels components

Catalogue

Input i Parametric Model Precast Panel and Brackets Geometry i Output
1 1
1 1
: » Panels Section Variations ! . ;
= rvt model of current design. i = Grouping Sections into : SEBIES B AR Sr o
1 1
1 1
1 1

= Updated Revit Familes
= Visualization of Panels Types

= Models for continous
coordination with other design
partners and contractors

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

= Custom export to
communicate with other
Software platform

= Designer interaction /
feedback

________________________________________________________________________________________________________



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

ROCKWOOL RWA45 200mm
[ESPOKE PRODUCT OF CUSTOMISED
THICKNESS)

I \\
o PHASE 01 - JOINT DETAIL 3D VIEW 03 PHASE 02 - JOINT DETAIL 3D VIEW 03 PHASE 03 - JOINT DETAIL 3D VIEW 03

% N




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

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

From Concept to Fabrication
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Laing O'Rourke

Shell Centre
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Laing O'Rourke
Shell Centre
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# Systemisation of prefabricated facade system

From virtual prototype...

London, UK
I:E Bryden Wood



Laing O'Rourke
Shell Centre

London, UK

# Systemisation of prefabricated facade system

... to on-site installation

I:! Bryden Wood
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Parametric Model Precast Panel Analysis

a
I

Input Output

*
i |
1 |
i i
! * Panels Variations :
: = rvt model of current design. : h * Grouping Typologies inta :
™\ A * .dwg of current design | — Catalogue i * Updated Revit Familes
| 1 Panels components .o i" e i *Vigualization of Panels
) - g : . T
1 RHINOCEROS ui- b * Analysis | Ll
r. [N, feedback |
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The parametric model of the Panels is used to: Unitised panel including of external cladding and internal

— Assess the panel types and variations in the project wall finigh.
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Crossrail
#Client: Laing O’Rourke
# Location: London

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.
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OPFTION 1 OPTION 2 OPTICN 3

(Type 11) (Type 04) (Type09)

(riginal .- il atom BrydenWeod

DEngﬂ ntent Clodd ng Bey 0200mm — Opstion T Type 17)
FAszembly Parts Comparizon
Total Duantity of Parts

)
GFRC Parioratzd Fanal Aooustic  Subframe GFRC *angl Subfieme
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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.

GO0000900050

[ Tospmna

Mowe Faced

<C-87-JCT-A0T Acoy
=C-ST-JCT-AD Aoy
< C-97-JCT-AD1 Acoy
«C-G7-JCT-A01 Acoy
<C-GT-JCT-AD Acoy
<C-G7-JCT-A0T Acoy
=C-57-JCT-807 Acoy
< C-97-JCT-AD1 Acoy
<C-G7-JCT-A01 Acoy
«CAT-JCT-A01 Aoy
<C-87-JCT-A0T Acoy
=C-57-JCT-807 Acoy

UO0Go0000000000000000

B
]
"
4
E
B
]

<C-87-KT-A01 Acoy
«C0T-JCT-A01 Aco
= C-57-JCT-AD1 Aoy
=C-57-JCT-A01 Acoy
<C-G7-KCT-A01 Acou
< C-57- K T-AD Acoy

n]
A
;
=
g
B
B

= C-57-JCT-AD1 Aoy
=C-57-JCT-AD1 Acoy
< C-07-KCT-A01 Acoy
< C-57- K T-AD Acoy
SC-ST-JCT-ADN AT
<C-87-JCT-A01 Acoy
= C-57-JCT-AD1 Acoy

,
A
]
™
T
E
E
8

SCOTUCT-AD Ao
S C-GT-JCT-ADY A
£C-B7-MCT-AD1 B
1 <C-o7-0T-801 Aeme

£
&

e

prpalaaapagaaiaraiagatalatafaiaaiaia bataga g patanaargagataria)

J0000000000000000000000000000009950

-

Fndagy Lid



Croasrail Double Curved MMould
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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
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Crossrail
#Client: Laing O'Rourke
# Location: London

Substructure and final panels
mounted







Gatwick Airport

South Terminal — Pier 1

Bryden Wood



Gatwick Airport

South Terminal — Pier 1
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Gatwick Airport

South Terminal — Pier 1
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Concepts Chip Thinking






Automated construction



Concepts Platforms
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1995 - ongoing
Igus GmbH

2007 - 2009
GSK ‘New Ways’

2009
Herts BSF programme

2015 - ongoing
GSK ‘Factory in a Box’

| 2004

2004
BAA Pier segregation product

2005

2006 | 2007 |

2008 - 2014
EcoCanopy Schools

2008

2009 | 2010

2009 - ongoing
Circle Hospitals

o2

2011

2012

2013 | 2014 |

2012 - 2014
Gutenborg, St. Petersburg

2015




(1] Pp—

eseeeed Schools for the Future 2009 e e e e Circle Reading 2009
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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”

E Turner & Townsend



A Platform-based approach to construction
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Scaling up — achieving
wider adoption in the
Industry






Delivery Platforms for Platforms: Bridging the gap between Proposal for a New

Government Assets construction + manufacturing Approach to Building
20 <[;elivery Platf:rms for 8| gla(:formsh Infrastructure
vernment t: ridgin ega an jects
Gring s markeple o Autumn Statement e P
manufactured spaces ’ " manufacturing
The government will use "
g & ®@ its purchasing power to ~ / \ Proposal for a New Approach
o 1§ drive adoption of modern / E I to Building: Call for Evidence

methods of construction...’ 11 g

£ Bryden Wood

UNIVERSITY OF
CAMBRIDGE

Coneefor igs B Bekin

2F Bryden Wood

UNIVERSITY OF
CAMBRIDGE

Contefor il B Beiin

® >
May I June I July l August I September I October I November ecember ! January I February I March l April I May I June I July l August I September I October I November
2017 2018
Infrastructure ‘ ﬁr. ‘
and Projects
Authority
Transforming Infrastructure Industrial CONSTRUCTION
Performance

“ INNOVATION HUB
Construction Innovation Hub
awarded £72 million to drive
innovation + technological

advances in the UK construction
and infrastructure sectors.

Strateqy

ion Sector Deal

Transforming Infrastructure Construction Sector Deal

.’w
Performance

HM Government



Data Driven Infrastructure

From digital tools to

2017

manufactured components

INNOVATION HUB

CONSTRUCTION
®

2°F Bryden Wood

¢

Platforms

2018

Bridging the gap

between construction +

manufacturing

ONSTRUCTION
INNOVATION HUZ
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£

Delivery Platforms for
Government Assets

2017

Creating a marketplace for
manufactured spaces
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Structural Design for Operations
+ C!VI| . Asset Consulting
Engineering Optimisation

Architecture Design for BIM +
+ Integrated Manufacture Big Data
Design + Assembly

Bryden Wood

Mechanical Process Creative
+ Electrical Facility Design Technologies
Engineering

Jesus Perucho Alcalde

Associate,
Digital Delivery Information Manager



Creative Technologies @ Bryden Wood

Est. May 2018



We are a computational design team. ..
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Amin Hassanpour Divshali ZIees

Amir Awan e,

Anna Kampani ==, ™
Charitini Skaltsari =, ™
Claudio Campanile =, o, ™ % %

D|ego Valdlvia R EE R Eanaa,

Filippos Filippidig seseessesssesseesseesss
Giulia Curletto seessees==
Giuseppe Miccoli ===
Hristo Dobrey ===

loannis Toumpalidig «ssseseeseaseess:

Jami Cresser-Brown

Maxime Downe ="
Parul Jain ="
Petroula Gkanidou ="

Vasileios Papalexopoulos ="



Creative Tech




49 60

Creative Tech Structure Architecture




% of our team have an architectural or engineering background




% of our team are women




We are not a software development team, but...



...we do make software




Concepts Automated Design



Automated esign...
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faster

different, but just as slow +

smarter

Automated Design

the industry today the same, but faster

Speed
Bryden Wood

Intelligence



Generative Design

Automated Design mm =~ we (s

Digital Manufacture

Bryden Wood
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Accelerated design for ‘
Platform-based Buildings -

Rapid Engineering Model for ‘
Highways England -

Configuration Tool for .
Precision Manufactured Housing .

Design Configuration Tool for .
Pre-fabricated Schools .~

Automated Design

Open source apps + workflows




Design Configurator Systemised Schools




= ‘ Cluster description
|

@ 1 WC block 1 x Hygiene room 1 x Reception class 1 x

Personal Store 1 x Teaching Store
—

Cluster 3D View [Top ][ side |

Cluster Availability School type: 1FE

1FE Entrance Cluster: placed: 1, required: 1
1FE Hall Cluster: placed: 1, required: 1

1FE Infant Cluster: placed: 1, required: 1
1FE Junior Cluster: placed: 2, required: 1
1FE Kitchen Cluster: placed: 1, required: 1
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1FE Lift Cluster: place 1
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1FE Reception&Hygiene Cluster: placed: 1, required: 1

d: 0, required: 1

or: pla

1FE Server Cluster: placed
1FE Small Food Class Cluster: placed: 1, required: 1

equired: 1

Clusters Menu
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g 7 || @
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Frequency by area

Room frequency
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Design Configurator
Precision Manufactured Homes




(Blmepbox
PRISM ) .{f_ﬂj @ @@@J

5 ) o
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Depth (m)
7.20

Areas by Type (m?) - Project
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min max
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Summary - Project

Site area = 11,290m? / 1.129hectares

Density = 186 (units per hectare)

Density = 441 (habitable rooms per hectare)
Site Coverage = 24.69%

PTAL Zone = 6a

GEA = 20,983m? / 225,862ft?

GlA = 18,977m? / 204,266ft?

NIA = 12,520m? / 134,764ft?

Net to gross = 65.97%

GIA to GEA = 90.44%
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Refresh
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Current state

Design community

Space for
precision
manufactured
housing

Manufacturing market
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How did we go about it?

1. Data analysis of London housing
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Apartment Parameters, Building Tenure
Room Schedules



How did we go about it?

2. Capture spatial design rule sets



Apartment central logic and parametric design
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How did we go about it?

4. Create a digital toolkit
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Optimise site layouts using a genetic algorithm
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