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Running Order
• Introduction
• Construction Industrialisation
• MMC Definitions Framework & Quiz
• MMC Systems & Components & Quiz
• Tea/Coffee Break
• Offsite & MMC in Practice – Case Studies 
• Offsite & MMC for Highways – Group Discussion
• Offsite & MMC Net Zero
• Q&As 

Running Order



Background

The case is well and truly proven

Numerous Reports & Publications available



Where are you personally in the use of MMC?

A. I never use Modern Methods of Construction.

B. I sometimes use MMC.

C. I often use MMC on projects.

D. MMC are an integral part of my job.

Menti.com – Code 9574 8530

Where are you now?

EXERCISE ONE



Where is your employer/company in the use of MMC?

A. We never use Modern Methods of Construction.

B. We sometimes use MMC.

C. We often use MMC on projects.

D. MMC are an integral part of our business.

Menti.com – Code 9574 8530

Where are you now?

EXERCISE ONE



Construction Industrialisation
PART 1



“The challenge the report sets us is 
to do things differently – to reduce 
the reliance on building in the same 
way that we have for decades if not 
centuries, with its heavy demand 
for on-site labour. 

We will not have the labour force 
to deliver what the country needs 
by working in those ways.”

Andrew Wolstenholme OBE

Co-Chair, Construction Leadership Council

Construction Industrialisation

“Modernise or die”

Mark Farmer

The Farmer Review of the UK Construction 
Model 2016



“The relentless drive to 
discover how a process is 
optimally done then doing it 
exactly the same way every 
time. 

Industrialisation drives out 
waste, automates and 
standardises where 
possible.”

Construction Industrialisation



Industrialisation 
Mindset

• Design (DfMA)

• Standardise

• Manufacture

• Deliver (Logistics)

• Assemble & Install

• Maintain, Measure & Refine 

• Repeat

Construction industrialisation



DfMA
• When to Start
• The Art of the Possible 
• Design Freeze Implications
• BIM Protocols
• Concurrent Activities
• Client Objectives
• Environmental Policy
• Future Proofing
• Collaboration

Royal Institute of Architects Plan of Work

Design for Manufacture & Assembly



Offsite Manufacture
• Timescales
• Product Availability / Market Capacity
• Materials Procurement
• Lead-in Periods (Pre-cast)
• Information Format
• Buildability
• Stock Piling Capacity

Offsite Manufacture



Logistics
• Infrastructure Constraints
• Abnormal Load
• Weight, Height, Length & Width
• Quantity & Volume
• Relative Size
• Time Limitations
• Stakeholders
• Advance Notice

Logistics



Onsite Assembly
• Vehicle/Load Site Access
• Storage & Handling Area
• Construction Area Access
• Crane Lifting Capacity & Hook Time
• Safe & Fool-proof Assembly
• Legislative Compliance
• Testing & Commissioning

Assembly



Maintenance and Operation
• Planned Maintenance
• Maintenance Access
• Running Costs
• User/Worker Comfort
• Green Energy
• IT Systems (Internet of Things)
• Repair & Replacement
• Removeable Sub-Assemblies
• Performance Compliance (POE)
• Digital Twin

Maintenance & Operation



Other Considerations
• Professional Indemnity Insurance & Design/Performance Liability
• Other Insurances
• Copyright / Intellectual Property Rights
• Warranties, Assurances, Legislative Compliance & Standards
• Circular Economy
• Digitally Enabled Construction
• Collaboration and Alliancing 
• New Business Models
• New Forms of Contract
• Different Behaviours & Teamwork

Other considerations



Team Work



MMC Definition Framework

PART 2



Definition Framework

MMC Definition Framework – Gov.uk - Modern Methods of Construction Working Group



MMC Definition Framework

MMC Categories



Category 1 – Pre-manufacturing
3D primary structural systems

Category 1



Category 2 – Pre-manufacturing
2D primary structural systems

Category 2

Closed panel light 
gauge steel

Structural 
Insulated Panels



Category 2

Closed panel 
timber frames 

during fabrication

Open panel light 
gauge steel

Flat pack cross 
laminated timber 
used for a stair & 

walls



Cross wall student 
residences

Concrete cross wall 
construction system

Category 2



Category 3 – Pre-manufacturing
Non-systemised primary structure

Category 3



Category 4 – Additive Manufacturing
Structural and non-structural

Category 4



Category 5 – Pre-manufacturing
Non structural assemblies and sub-assemblies

Prefabricated lintel 
assembly

Precast concrete 
tunnel lining panels

Category 5



Category 6 – Building Product Led 
Site labour reduction and/or productivity improvements

Category 6



Category 7 – Site Process Led 
Labour reduction / productivity & assurance improvements

Category 7



MMC Spectrum

MMC Spectrum

A range of approaches which spans off-site, near site and on-site pre-
manufacturing, process improvements and technology applications



Which MMC Category

- By Definition

EXERCISE TWO



MMC Spectrum

Which Category?

Framework Definition
Q2 – Which category covers pre-
manufactured non-systemised 
primary structural members made 
of framed or mass engineered 
timber, hot or cold rolled steel, or 
pre-cast concrete.

Cat 3



MMC Spectrum

Which Category?

Framework Definition
Q3
Different pre-manufacturing 
approaches including unitised non-
structural walling systems, roof 
cassettes and assemblies not part of 
the primary structure.

Cat 5



MMC Spectrum

Which Category?
Framework Definition
Q4
Process led labour reduction, 
productivity & assurance 
improvements such as innovative 
site-based construction techniques 
and materials innovation.

Cat 7



MMC Spectrum

Which Category?

Framework Definition
Q5
Single building products 
manufactured in large format, pre-
cut configurations or with easy 
jointing features to reduce site 
labour.

Cat 6



MMC Spectrum

Which Category?

Framework Definition
Q7
Remote, site based or final 
workface-3D printing of parts of 
buildings using various materials 
based on digital design and 
manufacturing techniques.

Cat 4



MMC Spectrum

Which Category?

Framework Definition
Q1 – Use of pre-manufactured non-systemised primary structural members made of framed or 
mass engineered timber, cold rolled or hot rolled steel or pre-cast concrete.

Q2 – Different pre-manufacturing approaches including unitised non-structural walling systems, or 
assemblies which are not part of the primary structure.

Q3 – Process led site labour reduction / productivity / assurance improvements such as innovative 
site-based construction techniques and materials innovation.

Q4 – Single building products manufactured in large format, pre-cut configurations or with easy 
jointing features to reduce site labour.

Q5 – Remote, site based or final workface-based printing of parts of buildings & structures using 
various materials created on digital design and manufacturing techniques.

Category

Cat 3

Cat 5

Cat 7

Cat 6

Cat 4



MMC Systems & Components

PART 3



Category 1

Point loaded modules
beam & post hot rolled steel  chassis

Line loaded modules
light gauge steel

Also timber frame & CLT



Motel One, Manchester,  
Pre-cast panels – Category 2

Cross wall student 
residences – Category 2

Category 2



Project:
• 41-storey residential 

development, Southwark, 
London

• Concrete “kit of parts” plus 
Category 5 MEP elements

• 70% manufactured offsite
• Categories 3 & 5

TWO FIFTY ONE 
SOUTHWARK

Category 3



Description Floor cycle Total man days Men/week Total days

DfMA/MMC Solution 40 floors 6 days 5,280 22 240

Insitu Solution 40 floors 9 days 13,320 37 360

Variance 8,040 15 120

Reduction/saving 60% 41% 33%

Project Two Fifty One Southwark

Client Oakmayne

Architect Allies & Morrison

Sector Residential 

Technology Concrete “Kit of Parts” with MEP 
Assemblies



Category 5

Pre-fabricated cladding 
McLaren Production Centre

Pre-insulated 
concrete floor 

planks

Long span roof cassettes with 
rooflights and waterproof 
membrane applied offsite



Category 5

Project: Battersea Power Station
Utility cupboards for residential development
• Grant aided pop-up factory set up in Slough 

to reduce site deliveries
• 11 onsite activities reduced to one through 

offsite assembly and testing



Category 5

Residential development unitised 
cladding panel with window installed

Sectional rooftop 
hospital plant room 



Category 4

Project : Oudezijds Achterburgwal Bridge
• Stainless steel 3D printed bridge 

designed as a crossing for one of the 
Amsterdam’s oldest canals



Project:
• Catalan Cathedral
• Pre-stressed structural stone assembly Arup 

helped to develop.
• Complete Sagrada Familia by 100th

anniversary of Gaudi’s death (2026).

Catalan Cathedral

Category 3



Which MMC Category

- By Description

EXERCISE THREE



Which Category? 

MMC Spectrum

Description
Q1
Assemblies with brickwork bonded 
to stainless steel support frames 
secured onto pre-fixed brackets 
with joints pointed “onsite” before 
installation.

Cat 5

Which Category? 



Description
Q2
Flat pack primary structure 
sandwich panel with exterior 
finishes, windows and first fix 
building services factory installed.

Cat 2

MMC Spectrum

Which Category? 



Description
Q3
640m2 office building 9.5m high 
with reinforced concreted interior 
walls and curved honeycomb 
exterior walls.

MMC Spectrum

Cat 4

https://www.youtube.com/watch?v=gVR
kjNSIiFk

Which Category? 



Description
Q4
Storey height pre-stressed structural 
stonework assemblies post-
tensioned with stainless steel rods 
and fittings.

Cat 3

MMC Spectrum

Which Category? 



Description
Q6
Modular scaffolding encapsulating a 
Grade 1 Listed building to protect 
the building fabric from the weather 
and environmental to improve 
productivity.

Cat 7

MMC Spectrum

Which Category? 



Which Category?

MMC Examples

Description
Q1 – Assembly with brickwork bonded to a stainless steel support frame secured onto pre-fixed 
brackets; joints can be pointed “onsite” before installation.

Q2 – Flat-pack primary structure sandwich panels with exterior finishes and first fixed services 
installed. 

Q3 – 9.5m high 640m2 office building with reinforced concreted interior walls and curved honeycomb 
exterior walls.

Q4 – Storey height pre-stressed stonework assemblies post tensioned with stainless steel rods and 
fittings.

Q5 – Modular scaffolding encapsulating a building or structure to protect the fabric from the weather 
and environmental conditions and improve productivity

Category

Cat 5

Cat 2

Cat 4

Cat 3

Cat 7



Tea/Coffee break - 15 minutes



Offsite & MMC in Practice

PART 4



Project Swing Bridge

Designers Tonkin Liu & Arup

Sector Infrastructure

Technology Laser Cut Skeletal 
Comb



Project Gasholders Kings Cross

Architect WilkinsonEyre

MEP Contractor Shepherd Engineering Services incl 
Prism

Sector Residential

Technology Pre-fabricated Services Distribution



Project Project Capella

Sector Education 

Designers Nicholas Hare Architects

Technology Pre-cast concrete

Constructor Kier Construction

Specialist 
Contractor

PCE



Project London Bridge Station

Client Network Rail Thameslink Programme

Designers Grimshaw Architects, Arcadis &WSP

Sector Transport Infrastructure

Technology Offsite Prototype



Project Pant y Cadno Reservoir

Client Welsh Water

Sector Utilities Infrastructure

Technology Pre-tensioned Concrete

Specialist Shay Murtagh



Project M6 J13 to J15 Stafford

Client Highways England

Sector Transport Infrastructure

Technology Pre-cast Concrete 

Manufacturer StantonBonna



Project Liverpool Street Station

Sector Transport 
Infrastructure

Designers Arup

Technology Pre-cast concrete

Constructor Laing O’Rourke

DfMA / Precast

6 man team 
2,500 hours

Insitu Concrete

80,000 hours



Project Cog Moors WwTW, Penarth

Client Welsh Water

Contractor Skanska 

Sector Utilities Infrastructure

Technology Prefabricated Boiler House & THP Plant

Supply Chain Dunphy (BH) & Cambi (THP)



Project Queensferry Crossing

Client Transport Scotland

Sector Transport Infrastructure

Technology Steelwork Prefabrication



Project Goathland Station Shop

Client North York Moors Railway

Sector Transport Infrastructure

Technology Timber Frame Open Panels



Offsite & MMC for Highways
- Good Practice & Potential

BREAKOUT SESSION



Current Examples

GROUP DISCUSSION – EXAMPLES & POTENTIAL

Potential 

Discuss possible ways 
of adopting MMC & OSM 

Methodology

Share some current 
examples of MMC & OSM 

Methodology

Examples & Potential

Accept the invite to join a group if prompted
Circa 15 minutes for discussion & debate

Use Jamboard to note the output



Offsite & MMC

Benefits & Barriers

EXERCISE 4



Business Case

GROUP DISCUSSION – BENEFITS & BARRIERS

Barriers / Blockers

Identify the major  
barriers to adopting 

Offsite & MMC

Pick the primary drivers 
for adopting Offsite  & 

MMC

Benefits & Barriers 

• Your top five potential benefits / barriers



Benefits

5 – Better 
Productivity

4 - Safer 
Working 

Conditions

3 - Less Waste

2 -Better Quality

9 - Cost & Time 
Certainty 

6 - Less 
Disruption

8 - Carbon 
Reduction

Benefits of Offsite & MMC

7 - Cost 
Effective

1 - Faster

Multiple Choice
Select 5 from 10

10 – Another 
Benefit



5 – Assembly 
Skills

4 - Site
Logistics

3 – Transport 
Logistics

2 – Supply Chain 
Capability

7 – Fluctuating 
Demand

6 – Cost & Risk 
of Investment

8 – Lack of 
Knowledge

Barriers to Offsite & MMC Barriers

1 – Market 
Capacity

9 – Behaviours
10 – Another 

Barrier
Multiple Choice
Select 5 from 10



Offsite & MMC - Net Zero

PART 5



Net Zero

Materials 
Consumption & 

Processes

Human Activity

Construction Industrialisation



Net Zero
MMC Potential



MMC Potential
Net Zero



MMC Potential
Net Zero



By working out what Highways projects have in common 

you can design & manufacture a standard kit of parts



MMC & Offsite – More information
• Supply Chain Sustainability School – www.supplychainschool.co.uk

• BuildOffsite – www.buildoffsite.com

• Offsite Hub – www.offsitehub.co.uk

• Offsite Construction Show – ExCel, London (London CW) May 3rd to 5th

• Future Build – ExCel, London – Offsite Stage – Usually March 

• Offsite Expo – Ricoh Arena, Coventry – September 21st & 22nd

• UK Construction Week – NECC, Birmingham – October 4th to 6th

Research and follow up

Please take time to give us your feedback 
There is a link in the Chat box



supplychainschool.co.uk/topics/offsite

0207 697 1977

info@supplychainschool.co.uk@

Offsite

ken@supplychainschool.co.uk – 07702 634149

Questions

Please take time to give us your feedback
There is a link in the Chat box


