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DESIGNING FOR CONSTRUCTION
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KIT-OF-PARTS
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Project ONE

DfMA
Design for Manufacture and Assembly
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MANUFACTURING JOURNEY



MANUFACTURING JOURNEY
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International Subassemblies

1

3
2
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National / Local Subassemblies 

Adjacent Assembly Factory

Local Microfactories  
3

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

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

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

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



TIME



SUPPLY CHAIN

Roof 
Subassemblies

Glazing 
Subassemblies

Girder 
Subassemblies

On-SiteOff-Site
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STANDARDISATION - THE RIGHT MMC

1
Modular: 

Using Hot/Cold 
Rolled Steel 

Primary Structure

2
Panel Systems: 
Load Bearing 

Panels

3
Structural 
Systems: 
Framed 

Construction 
(Structure Only)

Volumetric 
Modules

Structura
l Frames

Structural 2D 
subassemblies

Structural
 Platforms

Volumetric 
Solutions

Panel 
Systems

5
Non-Structural 

Elements
2D and 3D

Non-structural 
subassemblies 

Pods



STANDARDISATION - SMALL TO LARGE

Concourse D
Hartsfield--Jackson Atlanta 
International Airport

Pier 2
Manchester 
International Airport

Optimum Dimensions for 

Effective Manufacturing and 
Transport

Subassembly 

Sizes

Construction

Assembling substantial numbers of 
small components takes time

Using large subassemblies 
increases cost but can be 
advantageous in certain 
scenarios

Image c ourtesy  of Atlanta Ai rport



DFMA IN ACTION



DFMA IN ACTION



TOOLS AND TASKS TO INSIGHTS



KIT-OF-PARTS
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Project TWO

PLM
Product Lifecycle Management
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PROJECT TWO - LEFT SHIFT

Concept
Design

2
Spatial
Coordination

3
Technical
Design

4
Manufacturing
and Construction

5
Preparation 
and Briefing

1

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

Output from 
briefing tool into 
project 
catalogue 

Reduced number 
of RFIs and site 

queries  and better 
information on site 

allowing faster 
erection and 

installation

Typical interfaces and 
interdependencies 

already considered in 
catalogue content. 

Project decisions 
minimised.

No need for shop 
drawings or other stage 4 

technical information

Content mobilised 
for mass 

customisation by 
customers 
customer 

Reusable Program 
Level Content From 
Project ONE

Configurator to enable architect to 
customise finishes and specification 

Low LOD models for integration into 
design model



CATALOGUES / CONFIGURATORS 
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PROGRAMME PROCUREMENT

Agnostic

S4

Shop
Drawings
Already

Prepared

Main
Contractor 1

Main
Contractor 2

Main
Contractor 3

Concept
Design

S1

S2

S3

S4

Detail Design

Supplier 
Framework



SIMPLIFYING COMPLEXITY

New Knowledge



PROJECT AND PROGRAM



DRAWINGS TO CONNECTED DATA

Carbon

4D

£



DECISION ENGINE

150
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FACTORY OF THE FUTURE

Factory

Assembly Lines

Logistics

Software

Sensors

Robots

Managers

Operatives

ROBOTICS - PRODUCTIVITY
• Highly repeatable parts required

• Parts need reengineered

• Opportunity to develop whole process

CRAFT – SOCIAL VALUE
• Where does craft add value?

• What are the skills that need dexterity?

• Where are areas where craft might prevail?



KIT-OF-PARTS
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Project ONE

DfMA

Project TWO

PLMX



PROGRAM MANAGEMENT

Project 

Brief

Concept/Scheme 

Design

Construction 

Documents

Project 

Brief

Project 

Brief

Concept/Scheme 

Design

Construction 

Documents

Concept/Scheme 

Design

Construction 

Documents

PROJECT 
ONE

PROJECT 
TWO

PROJECT 
THREE



PROGRAM MANAGEMENT

Program  

Brief

Concept/Scheme 

Design

Construction 

Documents

Concept/Scheme 

Design

Construction 

Documents

Concept/Scheme 

Design

Construction 

Documents

PROJECT 
ONE

PROJECT 
TWO

PROJECT 
THREE

Kit of 

Parts

Assurance

Change

Decisions



PROGRAM MANAGEMENT

Concept/Scheme 

Design
Construction 

Documents

Concept/Scheme 

Design
Construction 

Documents

Concept/Scheme 

Design
Construction 

Documents

PROJECT 
ONE

PROJECT 
TWO

PROJECT 
THREE

Program  

Brief
Kit of Parts

Assurance

Change

Decisions

Fabrication 
Information

Assembly 
Manuals

Logistics



KIT OF PARTS - LAWS
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WRIGHTS’S LAW AMARA’S LAW

X

MANUFACTURING
DFMA

PROGRAMS
PLM



wsp.com

Scan to find out more 
about our kit-of-parts 
approach
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