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DESIGNING FOR CONSTRUCTION
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KIT-OF-PARTS

Project ONE
DfMA

Design for Manufacture and Assembly



MANUFACTURING JOURNEY




W57 MANUFACTURING JOURNEY

Manufacturing
Distributed Around
country to boost local
economies

Nearsite Assembly to
ensure sufficient
product to maintain
programme, to
minimize site activity
and enable larger
subassemblies

International Subassemblies

Avoided where possible but may be required to
deal with complexity or specialist items —
Dimensions need to adhere to shipping
Container sizes to manage cost

National / Local Subassemblies

Supply chain to be sourced as locally to site as
possible although national suppliers can work to
same design constraints i.e. road transport
restrictions

Local Microfactories

Local microfactories create local social value
and boosts to the economy and may support
local production efforts

Adjacent Assembly Factory

An onsite assembly factory allows pre-assembled
elements to be put together in an environment
that allows larger components to be assembled

Assembly on Site

Activity on live environments minimized to speed
up construction times, reduce add on costs of







W57 SUPPLY CHAIN

Roof
Subassemblies

Glazing
Subassemblies

Girder
Subassemblies

> On-Site

Off-Site <



5|7 STANDARDISATION - THE RIGHT MMC

1

Modular:
Using Hot/Cold
Rolled Steel
Primary Structure

Volumetric
Modules

Volumetric
Solutions

p

Panel Systems:
Load Bearing
Panels

Panel
Systems

Structural 2D
subassemblies

5

Non-Structural
Elements
2D and 3D

Non-structural
subassemblies

3

Structural
Systems:
Framed
Construction
(Structure Only)

Structura
| Frames

Structural
Platforms



\W5|) STANDARDISATION - SMALL TO LARGE

Assembling substantial numbers of
small components takes time

Pier 2
Manchester
International Airport

Concourse D
Hartsfield--Jackson Atlanta
International Airport

Imagscartesof Attn Art




W57 DFMA IN ACTION
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W52 TOOLS AND TASKS TO INSIGHTS

Residential MMC consuitancy 1 [ B / . Catalogues and configurators

POLICY
[==—=4
|
|

PROGRAM

e

PROJECT

NEW SKILLS

DIGITALTOOLS



KIT-OF-PARTS

Project TWO
PLM

Product Lifecycle Management



W51 PROJECT TWO - LEFT SHIFT

Preparation
and Briefing

Output from
briefing tool into
project
catalogue

2 B

Concept
Design

3

® ‘@ &

Spatial Technical Manufacturing
Coordination Design and Construction
| ] |

Low LOD models for integration into

Typical interfaces and
interdependencies
already considered in
catalogue content.
Project decisions
minimised.

Content procured and managed at a programme
level driving economies of scales

design model

Reusable Program

Configurator to enable architect to
customise finishes and specification Level Content From

Project ONE

No need for shop Reduced number Content mobilised
drawings or other stage 4 of RFIsand site formass
technical information queries and better customisation by
information on site customers

allowing faster customer

erection and
installation



CATALOGUES / CONFIGURATORS

BMW Model
59
Tesla Model
2

Engine
Petrol
Deisel

Standard
Long Range
Performance

Mirror Caps Upholstery

Interior Trim Packages

Colour Wheels

Nine Default
22" 1
22" 2

9 3

Colour Wheels

Five One

5 1

Option

Seven

Technology Plus

5 22,680

permutations

Enhanced Auto Drive

Six M Spaorts pro
Entertainment
Comfort Plus
Ultimate Pack

6

Interior Packages

Two
Full Self driving

2

1 30

permutations

1,338,120

{approx overall)

60

{approx overall)




W57 PROGRAMME PROCUREMENT

Supplier
Framework

...... Concept
001 OF Desig n
Main

THE PARADOX OF EHOIGE =
WHY WORE 1 LESS e~ T

Detail Design

Contractor 3



SIMPLIFYING COMPLEXITY

CARBON IMPACTS OF INSULATION

EXTRUDED POLYSTYRENE (XPS)
CLOSED CELL SPRAYFOAM (HFC)
CLOSED CELL SPRAYFOAM (HFO)

EXPANDED POLYSTYRENE (EPS)

MINERAL WOOL BATT
FIBERGLASS BATT
DENIM BATT

WOOL

DENSE PACK CELLULOSE
CORK

HEMPCRETE

STRAW BALE

Figure 14: Circular Economy Principles in the
Construction Value Chain®

Mining/materials
manufacturing

¢

Building materials

{ / Recycle
Construction

v |
Service Refurbish/
4' | re manufacture
&7 Reuse/redistribute

f Maintain

Opumbuns\ya"

Colliction

Energy recovery

Leakage to be minimized

Landfill

System/Strategy)| Then Now
Concrete
Concrete Steel
Superstructure Steel Steel+Low Carbon Conc
Steel+CLT
ANO1
. Ground Source Heat Pumps
. Gas Boiler N
Mechanical Plant| AHU Air Source Heat Pumps
PV Arrays
HV/LY HV/LV

Electrical

Lighting/Small Power
Telecoms/Data/Security

Lighting/Small Power
Telecoms/Security

Fire Al CCTV/A
Fire AIarmB/:n(;TV/Access re ::\:IHS//ITISG/ ceess
Smart Building/Digital Twin
Asset Data
New!| - . .
Digital Twin

Project Strategies|

Fire Strategy
Acoustic Strategy
Facade Strategy

Fire Strategy
Acoustic Strategy
Facade Strategy
Smart Building Strategy
MMC Strategy
Security Strategy
Circular Economy Strategy
Net Zero Strategy



W57 PROJECT AND PROGRAM

96 Total # of Panels Roof Type:
20 Types of Panels Flat

xxxxxxxx




W57 DRAWINGS TO CONNECTED DATA
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W5|) DECISION ENGINE

. SHORT CUTS TO BETTER
=¥ DECISION MAKING *

PRI 1 )
T

Profound.. plors he magic that appens when
e trunt 4 bt mor v sccontrcity’

How Anthropology J
Can Explain Business -
and\Life ({‘ i
oy
The Magic of Original Thinking in a

World of Mind-Numbing Conformity

Editor-at-Large, Financial Times




W57 FACTORY OF THE FUTURE

ROBOTICS - PRODUCTIVITY CRAFT - SOCIAL VALUE

Highly repeatable parts required . Where does craft add value?
. Parts need reengineered . What are the skills that need dexterity?
. Opportunity to develop whole process . Where are areas where craft might prevail?

~

N

155
% /B{of)ots
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e ~y
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KIT-OF-PARTS

Project ONE Project TWO
DfMA X PLM



W57 PROGRAM MANAGEMENT

PROJECT Project Concept/Scheme
ONE Brief Design

PROJECT Project Concept/Scheme
TWO Brief Design

PROJECT Project Concept/Scheme

THREE Brief Design




W57 PROGRAM MANAGEMENT

PROJECT Concept/Scheme
ONE Design
PROJECT Concept/Scheme
TWO Design
Program Kit of
Brief Parts
PROJECT Concept/Scheme

THREE Design




W57 PROGRAM MANAGEMENT

PROJECT Assurance Concept/Scheme

ONE Fabrication Design
Information
Assembly
Manuals

PROJECT Concept/Scheme

Change

TWO Design
Program .
. Kit of Parts
Brief
PROJECT Concept/Scheme

THREE Design




KIT OF PARTS - LAWS

MANUFACTURING PROGRAMS
DFMA PLM

ExHieir | Price of Model T. 1909-1923 (Average List Price in 1958 Dollars)

Underestimate

How humans think about the future

Overestimate
—— How technological productivity develops

H
3
|-
R
i
£

Source: https://hbr.org/1974/09 /limits-of -the-learning-curve
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