— Imagine it.
A:CO Delivered.

CIC

Designing for Manufacture.and Assembly

Dale Sinclair, Director of Innovation
October 2020



BA Plan of Work 2013

Yok overs i iy buln ixclects www.ribaplanofwork.com

P it como RIBA L;ﬂ;

5 6

Strategic Preparation Concept Developed Technical Handover
i Design Design

\ ‘ Definition and Brief

ety chent osskpProjct otjeces | Prapace Canoept Desion, | Praprs Deveiaped Dasgn. s TechrioaiDesion | Ol manutactuig and Hidover of buicing el Undlrlakes In Use s
Qu ludi iiding

RIBA , bl ity o ol s Deaiy aicions -
) o I, | | R g e vt | S AR
: smmmamlny,«sp\ranuns i ,nm mbuidng | Projoct Strategles toinouds | Prog o RIBA Plan of
o rojoct Slratagios. | Information snd Projoct spoci b
Work o Foseluiy Studies s Design Ry e 5 Work 2013
- e oo ; o ‘

Design Construction and Close Out InUse

PAK

S Tnital o or Prepara Projoct Roles Tabla Rty e s 2 acm
Procursment senibing the progct e 4,,xcm.u..m..,nm d o desiar et 2t givon stag, 1 o aro: Building Contract
bar inus assembling the n Ex
peojoc tean o Building Contract &
First developed in 1963, the RIBA Plan of Work is the| ST o e “"f'“‘“

for the building design and ion pt . Th
includes this online resource enabling professionals to bry
download a plan of work. It is intuitive to use with on-scre]

— Project Programme. | R Project Programme. - more e ey it o Profot rogramm o
Programime : 4 o concum i utwam
- W 1he

(Town) Planning | Pre-sestcston discus

HandoverSrteqy _ Fapare Sustanabity e and uodsie and e and o Gar oz lstedin | Cono e
s . Risk Assessments rategy. Maintenance snd onance | Sustnabisty. Ma Sustainability Stratoqy Handover Strategy ticksing | 7 Handover Stratoay
i of Sardies d | andOperational and imgserenl Handover | Peadback for uss gur g Post-occupancy
View the Plan of Work c S e a Strategy, ncuding agr nt aturs ie of the b Evamalwn b roject
i Risk Assessments. olinformaion ‘e projet Peformance. Project
— RS Outcomes and Research
i Updating of Project ‘and Development
i e Information os roquro
o Poject
& e s ‘compistion of As- tlon 35 eculed n
= £ or o ot R P constructed Information :
5 About the Plan of Work D = Ewinm\ Flan beioang stion Plan. Focdbock uriive and ol ha
o Gontrol Procadures. Upcats Gonstruction &nd Duicing's e

Health and Safety Strategies.

oot e Heali e | S0 i o Sl
Safety Strategles. Health and Safety Strateqy.

ety | Sustanabiy Sustainabiity Sustainabiity Scstainabiity Sustainailty Sustainabiity Sustainabiity Sustainabiity
> y ckpoint — 0 Checkpoint — 1 Checkpoint — Checkpoint — reckpoint — 4 Checkpoint — 5 Checkpoint —
x Plan of Work Toolbox

Strategic Brist. Initial Project Brief. Concept Design inci Dovsloped Design v ToohnicalDosign | ‘As-cornstructed Unditod As-constructed
)

Informat Informatior fo o B

e sign and up ko
Proipiary Cout indormation o o el
4 Final Project Brict. deveicp

The RIBA Plan of Work 2013 Is endorsed by the following organisafiign pr— e e o 5 h¥
Informat

S - PO Exchang

i

www.ribaplanofwork.com



DfMA overlay to RIBA Plan of Work

RIBA H¥

RIBA Plan of Work 2013
Designing for Manufacture
and Assembly
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www.offsiteschool.com/DfMA

Different Levels of Pre-Assembly

1.

2.

Component manufacture
Sub-assembly
Non-volumetric preassembly
Volumetric preassembly

Modular buildings
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Hype cycle: timing is everything

Autonomous driving level 5
Low-earth-orbit satellite systems
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Oxford Martin Programme
on the Impacts of Future

Changing industry fechnology

Occupation Probability Probability
Mechanical Engineers 0.011 Construction & Related Workers 0.71
Architectural & Engineering Managers 0.017 Carpenters 0.72
Architects 0.018 Glaziers 0.73
Civil Engineers 0.015 Tile & Marble Setters 0.75
Interior Designers 0.022 Painters 0.75
Lawyers 0.035 Civil Engineering Technicians 0.75
Landscape Architects 0.045 Drywall and Ceiling Installers 0.79
Construction Managers 0.071 Floor layers 0.79
Electrical Engineers 0.1 Brick masons D82
Electricians 0.15 Labourers 0.88
Construction Trades Supervisors 0.17 Terrazzo workers 0.88
Engineering Technicians 0.24 Roofers 0.9
Plumbers & Pipefitters 0.35 Crane and tower operators 0.9
Surveyors 0.38 Electrical Installers {inc lifts) 0.51

Mechanical Engineering Technicians 0.38 Model makers 0.93
Architect and Civil Draftsmen 0.52 Accountants 0.34
Tapers 0.62 Surveying and mapping technicians 0.96
Construction & Building Inspectors 0.63 Estate agents 0.97
Mechanical Insulation Workers 0.e4 Insurance underwriters 0.35
Mechanical Draftsmen 0.68




New ways of making




Increasing complexity

DECISIONS
KNOWLEDGE
PROJECTS

2D TO 3D

PROCUREMEN
SUPPLIERS
CLIMATE CHANGE
SOCIAL VALUE




Digital libraries: transforming decision making

150+

Individual
Decisions
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Degrees of DfIMA



Projects and products

] R.HOUSE

Innovative Timber Homes. Made on Skye.




Scope of DfMA

Scope of DfMA

Reduced volumetric

D_FMA Pc_)ssibiliti_es howe\{er - opportunity
different innovations required _ e
Reduced industrialized

including faster system _
production components opportunity




Design stages

2 3

~
Concept Spatial Technical
Design Coordination Design




Quick wins




Optimising traditional




Lights out manufacturing
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Volumetric Maturity




Appropriate lessons
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DfMA: Future Trends



Convergence of manufacturing and construction

D,

Instance
data

Stage 4

@@7 Information

Unique

elements Construction Manufacturing

Information Information

3D site tools Configurator

Construction

- . Manufacturing
information
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Mass-customisation / mass-configuration

DESIGN FOR
FLEXIBILITY

Millions of design
options to allow design

diversity in our built
environment.

DESIGN FOR
AUTOMATION

Automation
downstream into
production,
engineering,
documentation and
manufacturing.

DESIGN FOR
USABILITY

To remove barriers to
entry for designers,

manufacturers, asset
managers and
contractors.




Supplier resilience / procurement

Supplier
Model

Supplier
Model

Design

Model )Frictionless

Supplier
Model



Configurators




Intelligent libraries




Next generation deliverables




Bills of materials / MEP connections
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Stage 1 fabrication: weight / carbon




MEP considerations

Spatial Allowances — risers and main
horizontal services routes must allow for
framing

Plantrooms need to consider pre-assembly —
for example, pumpsets on skids

Early involvement of suppliers essential to
ensure all DIMA options have been
considered during the concept design

Logistics and craneage impact on approach



Circular economy
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CLOUD and IOT: free buildings!
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Innovation curve: crossing the chasm

Early market The chasm Mainstream market

PRAGMATISTS CONSERVATIVES

Innovators Early adopter Early majority Late majority Laggards
13.5% 34% 34% 16%



ey Imagine it.
A:COM Delivered.



