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Brief
Digital Toolchains for MMC – the CIH example 

Alain Waha, CTO Buro Happold; Co-chair, CIH Digital Working Group

§ “Getting BIM & Offsite working hand in hand”
§ The specific example of the UK Construction Innovation Hub
§ Consider the role of “configurators” play to unlock MMC
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The hypothesis: Platform Construction Systems can transform the delivery of (social) 
Infrastructure, at SCALE

Quick recap from previous episodes…

3

Platforms
Bridging the gap 
between construction 
+ manufacturing 

Jaimie Johnston
Head of Global Systems

@Jaimie_BW

https://cife.stanford.edu/ICF2020

Construction pipeline £35b

A platform approach means we will use digitally 
designed components across multiple types 
of asset and apply those components 
wherever possible, minimising the need to 
design bespoke components.

For example, a single component could be used 
as part of a school, hospital, prison building or 
station.

The three principles are:
1. Design for manufacture;
2. Use a Platform approach;
3. Open for manufacture, use and procurement.
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Government funded Market Acceleration Programme
£72m over 3 years
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https://constructioninnovationhub.org.uk/
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Defining the Need

‘In order to encourage the adoption and implementation of the P-DfMA 
approach, each relevant government department must first examine its own 
technical standards... Having a consistent and streamlined set of standards and 
components in this way would enable the market to respond more effectively, 
particularly if the industry is brought into the process early.’
Institution of Civil Engineers (Open Call for Evidence – P-DfMA Submission, Feb 2019)

The initial project phase – ‘Defining the 
Need’ – has captured customer needs and 
objectives, across a social infrastructure 
portfolio, to develop a brief for the platform 
strategy and architecture. This has included 
collation and aggregation of a forward 
pipeline for DHSC, MHCLG, MoJ, MoD and 
DfE — analysing the total demand to assess 
economies of scale and scope.

To inform the platform strategy by identifying 
points of commonality and differentiation, 
a detailed functional review of sample 
room types across the government estate 
was also completed. The exercise found 
that each department applies its own 
nomenclature for spaces and assets, and 
its own way of predicting and publishing its 
forward pipeline. Aligning this data into a 
granular and consistent format has been 
an important step. The work demonstrates 
how government can harmonise, digitise and 
rationalise demand in line with the policies of 
the Construction Playbook.

This qualitative and quantitative data 
was analysed to identify areas of 
commonality and difference across the 
cross-departmental pipeline to identify the 
characteristics of the platform system/s with 
the overall greatest applicability to the public 
sector estate.

This exercise was pioneering in both 
breadth and scale. It represents the first 
time that space-level information has 
been brought together across government 
departments, with a five-year pipeline of 
circa £50 billion analysed.

Key insights

Findings from the Hub’s analysis of a £50 billion DfE, DHSC, MoD, MHCLG and MoJ’s five-year 
new build pipeline:

1 https://www.gov.uk/government/speeches/robert-jenricks-speech-to-chartered-institute-of-housing-cih-2020

c£35bn c£13bn 104
the estimated value of 
the pipeline that could be 
delivered with a defined 
range of mid-span (~8m) 
platform construction systems, 
based on geometry alone.

the estimated value of 
the pipeline that could be 
delivered with the Hub’s 
Platform Construction System.

different names for toilet 
spaces across the estate.  
This highlights the need for a 
common, machine–readable, 
way of naming spaces to 
accurately analyse and 
harmonise future demand.

50% 38% ?
More than 50 percent of 
space types across the 
pipeline are not department 
specific — hallways, 
bathrooms and storage 
areas could be delivered 
with a standardised 
platform solution.

of spaces across the new build 
pipeline will be ‘Residential 
Spaces’, presenting a secondary 
market for the private sector. If 
the Hub’s Platform Construction 
System demonstrates how it 
can be used to deliver ‘more 
beautiful, more sustainable, 
better quality homes in all 
parts of the country¹’, it could 
potentially be used to deliver 
private sector homes, student 
accommodation, and hotels 
domestically and internationally.

The majority of departmental 
specifications are open to 
interpretation. Units can vary 
across departments — . dB  
or NR are both used for  
acoustic performance. 
Improved standardisation 
of requirements — not 
least nomenclature — is 
needed to unlock the 
potential for solutions that 
deliver pan-government.

Trends

0
The government is committed to bringing all 
greenhouse gas emissions to net zero by, or 
ahead of, 2050. Platform construction systems 
must understand and minimise their GHG 
emissions footprint throughout their lifecycles.

Buildings need to be highly adaptive so 
that they can be reconfigured/repurposed 
across the required 60–year service life.

5 year pipeline for the Platform Construction System: £13b
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Area of spaces Frequency of spaces

Bedrooms
566,627 m2

6.14%
Circulation spaces

944,931 m2
10.24%

Bathrooms
340,351 m2

Offices

Toilets

Living rooms
770,225m2
8.35%

Corridors
529,757m2
5.74%

Wards

Storage
rooms

Medical
spaces

Bedroom-studies
739,625 m2

8.02%

Kitchen-dining
rooms

634,500 m2
6.88%

Classrooms
517,809 m2

5.61%

Bedrooms
413,781 m2

4.49%

Toilets
32,480
3.77%Living rooms

55,000
6.39%

Kitchen-dining
rooms
49,500

Bedroom-studies
60,500
7.03%

Bathrooms
77,736
9.03%

Storage rooms
77,833
9.04%

Bedrooms
35,059
4.07%

Circulation spaces
111,524
12.96%

Bathrooms
32,850
3.82%

Services
shafts

Balconies
45,250
5.26%

Bedrooms
39,722
4.61%

Utility rooms
55,939
6.50%

Large

Mid

Small
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What’s a platform?
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Platform
Serve 
many 
clients

Deliver 
with many 
suppliers

Leverage scale of 
demand…

… and volume of 
supply

Platform

Repeatable core assets
+ 

Stable interface 
+

Complementary, variable 
assets

Assets = parts + knowledge 
+  processes + 

people & relationships

MTC – Private – Commercial in Confidence



COPYRIGHT © 1976-2021 BURO HAPPOLD. ALL RIGHTS RESERVED

Industry Platform : ex – the PCSupply Chain Platforms : ex. Cars

A Product Platform

9
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Platform Construction System
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CIH PDP | KIT OF PARTS -  STAGE 2 REPORT       
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2.5  Sub-Assembly Breakdown

Envelope

Finishes

Structures

Services

Volumetric 
Pods

Active Roof

External Walls

Active Roof

External Walls

Ceiling Cassette

Internal Walls

Ceiling Cassettes

Internal Walls

Foundation System

Structural Frame

Ground Floors

Foundation System

Structural Frame

Ground Floors

Risers

Plant Room

Incoming Services

Building Control System

Risers

Plant Room

Incoming Services

Building Control System

Volumetric PodsVolumetric Pods

1

2
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CIH PDP | KIT OF PARTS -  STAGE 2 REPORT

Kit of Parts & Kit of Rules - Selection Example

Platform Design Project

A new IC supply chain governed by the “PCS RuleBook”

12
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RuleBook

A new IC supply chain enabled by a new digital ecosystem 

13

DIGITAL INTEGRATION PLATFORM

Off-site sub-
assemblies

PCS Suppliers

OperationPlan Design AssemblyManufacturing

Operate 
Maintain

Product   
Design

Pre-assemblies 
Design

Project    
Planning

Full Site 
Assembly

Site
Execution

Building 
ManagementLand

Acquisition

Experience and 
Outcomes

i4.0 enablement Cloud Robotics & Automation IOTAI & Insights VR/AR API 
Integration

Finance

Client Brief 
definition

Funding

Planning 
Approvals

Consumer
Understanding

Functional 
Requirements

Regulatory  & 
Technical 

Requirements



COPYRIGHT © 1976-2021 BURO HAPPOLD. ALL RIGHTS RESERVED

Use of Configurator

Tesla Model X Configurator
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In AEC, one Single Configurator cannot satisfy all user requirements

a growing diversity of AEC configurators...

...lack of downstream integration (i.e. supply chain)
…products don't talk to each other
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Need for a Digital Toolchain and (many) Configurators
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Suppliers
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ASSEMBLY PLANT PROCESS

Site 1

Semi-finished 
stock

Sits set
down

Install Sign Off

Assemblies stock
ready to ship Transport

Hubs

Shop 1 Shop 2

Shop 3

Site 2, 3, n

LOGISTICS SMART SITE

stock

APPLICATION LAYER

SCADA

Manufacturing Execution System (MES)

SKU / part numbers inventory Orders# Space# Process# Shop Pre-Assembly
Employees Project# Machines Site

Delivery notes
LocationsCode

Enterprise resource planning (ERP)

Site system

logistics

Installation apps

DATA LAYER

i4.0 TECHNOLOGIES Cloud AI & Insights Robotics & Automation VR/AR IOT 

SKU BIM
Library

Sub Assemblies
BIM Library

Assembly
Configurator

Fabrication Model Installation Model BIM to Field
Model

As-Verified
Model
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PHYSICAL CONSTRUCTION 
PROCESSES

Norms & Standards Engineered to order

Generic Product Structures Modified to order

Standard Parts & Modules Configured to order

Standard Products Select Variant

Design Fabrication Assembly Distribution

Client Role

Supplier Role

Increasing degree of product specification by client
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Different user journeys Different engineering de-coupling points

Cross-phase product configurator for modular buildings using kit-of-parts 
Jianpeng Cao , David F. Bucher , Daniel M. Hall , Jerker Lessing 

RuleBook

Strategies for Engineer-to-order Supply Chains: Lessons from Manufacturing and Construction
Dr Jon Gosling, Prof Mo Naim – Cardiff University
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Towards a Common Configurator Framework (CCF)

Two primary aims for the framework:

Composable Digital Configurators

Principle B

To enable compatibility between widest possible 

typologies of configurators (e.g. standalone and web-
based tools, leveraging existing proprietary software 

etc)

Principle A

To allow communication between, and 

combining of, multiple discrete configurators.
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Flexibility of non-linear workflows, enbabled by multiple 
configurators and a common framework 
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Example: Module 01_B00 & Module 02_B02
Grids, levels and floor plan layout configurator 

Inputs Outputs

Module 1
Objects
Footprint

Specification
Grid

User inputs
Elevation 
Number of Storeys
Grid properties
Corridor centreline

Module 1
Objects
Floor surfaces subdivided 
into grid tiles

UI outputs
Warnings log

Module 2
Objects
Floor surfaces subdivided into 
tiles grid tiles

Specification
Room Typologies

User inputs
Room types allocations to 
clusters of tiles and 
associated room names

External void locations

Module 2
Objects
Room objects

UI outputs
Warnings log

Graphical View
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GRIMSHAW



Buro Happold

Equity | Climate | Technology

follow @burohappoldquestions to @AlainWanderings


