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Logistics Integration

David Leonard

(Technology Centre, VINCI Construction UK)



Integrated Project  - 4 year duration  

(European Commission: Framework Programme 6)

23 European partners

“To develop a ManuBuild System that will be used to produce uplifting, sustainable
and cost-effective customer-oriented housing through radical integration and
industrialisation of the design, production and delivery processes.”
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Budget all partners:
Total costs € 19.4 million
European Commission total grant € 10 million

Budget TW (V.C.UK)
Costs € 1.6 million (£ 1.12 million)
European Commission grant € 0.7 million (£ 0.5 million)



ManuBuild Consortium
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A ManuBuild 
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ManuBuild Technical topics

� Building system concepts

� Architectural typology

� Building templates

� Smart components

� Multi-functional integrated modules

� Innovative connections and interfaces

� Multi-functional materials

� Business Models
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� Business Models

� New manufacturing technologies

� Autonomous fixed factories

� Flexible, mobile and autonomous factories

� Logistics solutions

� Rapid connection and assembly methods

� ICT and other system architectures

� Intelligent component catalogues

� Design configuration, manufacturing configuration and sales office tools

� Logistics, management & assembly and monitoring too ls

� Training and simulation



Sales Office & ICT Tools 
Demonstrations

A suite of configuration tools for configuring  pre-
engineered dwellings in the specification, sales, d esign and 
manufacturing process

A logistics and assembly planning system
relating to off-site production and site assembly

Intelligent component catalogues and building 
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Intelligent component catalogues and building 
templates to model store and serve catalogue compon ents and 
dwelling layouts

An innovative component description 
language called the Product Modelling Ontology (PMO), an ope n 
technology conforming with the W3C Semantic Web ini tiative

An Open ManuBuild System Platform
incorporating a System Architecture, which shows ho w tools from 
different vendors can be integrated and interact



Manufacturing Demonstrations

Manufacturability and buildability leading to easy,  safe and speedy installation 
on site:

New manufacturing technologies suitable for construction 
manufacturing presented on a web based ManuBuild Ma nufacturing Guide.  
Topics addressed are: lean production, benchmarking  with learning, product 
development, production processes, automation and c ase studies

Autonomous high volume fixed factory development 
using simulation techniques exploring alternative p rocesses and optimising 

Construct IT Spring 2009 Members’ Meeting, Cardiff7

using simulation techniques exploring alternative p rocesses and optimising 
methods and assessing of economies of scale

Flexible and mobile factories in truck transported containers 
for on-site robotized manufacturing and assembly of pre-fabricated parts and 
systems.

Logistic solutions guide for manufacturing, supply and site 
assembly of components OSM and assemblies plus case  studies

Rapid connections and assembly methods for cold 
formed steel sections [Corus Dipple-Klick] and for pre-cast concrete wall, floor 
and corner units [Consolis ConBolt] 



Training Demonstrations

New ways of working require new skills, more collab oration, more 
discipline and changes in individual and company be haviour. 
Addressed by:

Industry courses for delivered and demonstrated as practice 
based training on building manufacturing for the co nstruction industry 
and promoted through national industry training boa rds  
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and promoted through national industry training boa rds  

Academic courses and educational programmes curricula 
leading to Masters degree, Postgraduate certificate s/ CPDs in 
Construction Manufacturing 

Teaching factory environment and training material suitable 
for professionals and operatives

Construction site simulator virtual environment for skill 
development, training and practising the new workin g conditions 
required by the "construction project of the future ”



Building Demonstrations

High rise apartments in Madrid
A social housing development being constructed in S outh West Madrid for the 
Municipal Housing Company. The 50 renting apartment s of one, two and three 
bedrooms are distributed in two blocks connected by  an underground car park
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Building Demonstrations

Low rise housing in the UK
A design for a terraced house for the Telford Mille nnium Community using 
ManuBuild corner supported volumetric modules to co mply with the UK Code 
for Sustainable Homes Level 4 with a migration path  to Level 5
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Building Demonstrations

Medium rise apartments in the UK
A  mixed use development in South London with 196 o ne and two bedroom 
apartments in seven stories above a retail store. T he demonstration emphasis 
is on planning, logistics and training to assemble the apartments in less than 
10 weeks on a congested suburban site
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Building Demonstrations

Medium rise apartments in Sweden
A medium priced four storey 16 apartment building a t Hallstahammar in central 
Sweden built to ManuBuild principles in pre-cast co ncrete. The demonstration 
emphasis is on architectural quality and a review t o collect end user feedback 
on living in this building
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Logistics Integration

A route to efficiency
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or
A fairy story for construction folk?



What is Logistics?

� Correct physical things to the correct locations
� At the correct times
� Providing documentation & information to those 

who need it
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who need it
� Protecting things from supplier to customer:

- ���������	���
�����
��	���	�	��

� Handling, storage & safety requirements 
- ��������������

� Delivery tolerances



Logistics: what don’t we know?

� How much it costs
� How to reduce the cost (increase specific value)
� What happens in multi-tier supply chains
� The environmental impact of transport and 
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� The environmental impact of transport and 
delivering

� The cost of financing buffer stores
� Understand the needs of suppliers and transport     

contractors



What could we do?

� Model based information  (BIM)
� ERP type information
� FM systems
� Ifc-mBomb and COBIE 
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� Ifc-mBomb and COBIE 
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� Lower level planning
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�
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What can we do to improve 
logistics performance?

� Designers, supplier, assembler, transporter, site
� Plan and understand demand
� Communicate
� ‘Kitting’ of required items (BAE Systems)
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� ‘Kitting’ of required items (BAE Systems)
� Get the ICT as close as possible to the product on 

site (BAE Systems)



Consolidation Centres 

� What they can do
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Consolidation Centres 

� Wilson+James (downtown Bermondsey)
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Consolidation Centres 

� What they cost
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� Feasibility of use
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Consolidation Centres 

� What are the benefits (ref. Transport for London & Constructing Excellence)
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Experience from elsewhere 

� Retail (Roadrunner)
- &����	
����
��>����
	�����	����	
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� Warehousing 
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� Retail, manufacturing & auto manufacturing
� Material suppliers

- �
��>���	����	������1����������	
������������
��
�

�������
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� Freight Transport Association (FTA & their handbook)

� Axle loadings (6.5t, 7.1t, 10.5t, 11.5t + trailer bogies)



Very clever tractor units! 
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More experience from elsewhere 
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Architectures 

� Business architecture
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�������
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� Software applications
� BPMN (Business Process Modelling Notation)
� IDM (Information Delivery Manual)



Architecture tools 

� BPMN (Business Process Modelling Notation)
� IDM (Information Delivery Manual)
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Demonstration Process Diagram
using Business Process Modelling Notation
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Information Structures-1 

� Customers’ general Information 
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BIM information 
in red text
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Information Structures-2 

� Manufacturer/supplier
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Information Structures-3 

� Transportation contractor’s information
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Information Structures-4 

� Site reception needs to know
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Information Structures-5 

� Unloading on site, handling, storage and site 
operations
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Information Structures-6 

� Risk: Uniqueness
- Project specific supplier unique special item
- Project specific supplier special item
- Project specific supplier special stock item
- Supplier specific item
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- Supplier specific stock item
- Project unique commodity item 
- Commodity item not commonly available
- Commodity item commonly available
- Supplier commodity stock item



Information Structures-7 

� Risk: Technical

- An existing product/process used for an established application

- An existing product/process used for a new application
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- A new product/process used for and established application

- A new product/process used for a new application



Information Structures-8 

� Risk: Reasons for non-performance
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ManuBuild Solutions 

� Multi-tier supply chain coordination
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ManuBuild Solutions 

� Multi-tier supply chain coordination

� Remote contracts
� Lack of visibility
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� What might be a problem
� What has gone wrong
� What is the risk
� What is the impact

� Speak to someone !



More experience from elsewhere 
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More experience from elsewhere 
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� CITE Construction – now incorporated into buildingSMART
� OSCRE (Open Standards Consortium for Real Estate) and 

PISCES 
- ��K=#�1%JH� 9?��4�	����?���
-

�

- ��������
�
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Sources of help & collaboration 
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� ODETTE Organisation for Data Exchange by Tele-
Transmission for Europe (Auto industry- labels)

� UN/EDIFACT (very rigid short messages [10% of XML but not 
as easy to use]

� Tradacoms (an obsolete EDI standard still used by UK retail)
� GS1 UK (UK Article Numbering Association)
� BASDA (Business Applications Software Developers 

Association)



UK Demonstration Building

Use of the Corus ManuBuild building system
for 

medium rise residential projects
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Example – New Addington 
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Proposed site of development
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Example – New Addington 
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Example – New Addington 
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Revit version
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Example – New Addington 
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Example – New Addington 
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Example – New Addington 
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Example – New Addington
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Typical Hallway Module
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Example – New Addington 
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Example – New Addington 

� 959 modules
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� Congested site
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� Congested site
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� 10 week assembly period
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Process scenario supported by the 
ManuBuild ICT Tools and Services

A1

A1

A1

A1

A2bA2a

A3b A3a
User

profiles

Architect

Design
Configurator

Architect

Design
Configurator

Architect

CAD

Generic apartment templates
instantiated in floor plan
configurations and stored in 
PMO-OWL,  with rules for 
further configurations

Generic room templates
instantiated in apartment
plan configurations and 
stored in PMO-OWL,  
with rules for further
configurations

User/Sales
person
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Template lib.:
Apartment templates

Sales
Configurator

Template lib.:
Room templates

Livingrooms

Bedrooms

Ktichens

Bathrooms

A1

B1b

K1

B1a

Bath1L1

A1

B1b

K1

B1a

Bath1L1

Bath1Bath1
Sales

Configurator

Manufacturing
Configurator

Providing manufactiring and assembly
rules (manuf. specific templates)

Component catalogues:
Doord, windows, services,…

User/Sales
person

Room template instantances manipulated; 
changes (if allowed by designer) and 
chosen items from catalogues instantiated. 
Resultin model can be captured in PMO-
OWL and/or exported to IFC

Manufacturer

Production model: validated design 
with manufacturing details and 
schedule in IFC (site assembly
planning and monitoring)

2

1a 1a

1a1a 1b 1b

1b 1b

3
2

6

3

3

3
3 3

4
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6

6

6

2

1a 1a

1a1a 1b 1b

1b 1b

3
2

6

3

3

3
3 3
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6

6

Logistics
System

person

Site Manager



Lessons: Architectural Design

� Controlling the number of variants of manufactured modular parts is a challenge for designers.

� But, too much standardisation produces boring buildings.

� Corner areas are difficult to modularise especially where the corners are not at 90 degrees.

� System suppliers need to consider reference arrangements for corners areas.

� Ideally, the system for construction should be identified for the early design for planning application so that the design 
can exploit the positive attributes of the proposed system.  

� The structural philosophy, assembly method, transportation and lifting considerations have to be understood by the 
architect.

� Strategic decisions have to be made early in the process.  Leaving decisions to site workers is not an option.
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� Effective off-site-manufacturing requires 10 times more information than that required for in-situ construction and that 
information is required early in the process.

� Many architects are not familiar with the disciplined ways of working demanded by off-site-manufacturing
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 ;

� ManuBuild defined effective ways for using the various levels of technical information from design through to 
assembly.

� There is a need for Design For Manufacture and Assembly (DFMA) iterations involving the architectural designers, 
contractors and manufacturers.

� Care is required to create naming conventions to help interoperability down the information chain.

� Corner supported modules have architectural benefits.

� The benefits of off-site-manufacturing are not being realised with the results being similar to conventional construction 
in terms of cost and time.



Lessons: Manufacturing

� Manufacturing plants require serious investment in the order of £5 million+.  

� Choosing a manufacturer early has benefits but also includes big risks.

� Manufacturers are line-of-balance process driven and construction projects are one-off project driven.  
Manufacturers need to keep their manufacturing assets busy which means that they will be juggling 
the bidding, design, planning and production of a number of projects simultaneously.  

� The scope for production runs of identical modules is limited.

� Production rates for manufacturing for individual projects are likely to be less than the site assembly 
rate.  This limits the scope for late customisation and requires more finance.

� There needs to be an effective exchange of technical information between contractors, 
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� There needs to be an effective exchange of technical information between contractors, 
manufacturers and contractors.

� ManuBuild explored economies of scale.  It was noted that after 1000 units per year, the rate of 
increase in benefit to unit cost reduced.  However , at the higher rates of production the discounts 
from component and material suppliers increases.  
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� Off site manufacturing still appears to be more expensive than in-situ construction.

� Final customers do not want to take risks on their projects. 



Lessons: Logistics and Assembly

� Volumetric modules can be very fast to assemble on site. One every 30 minutes is feasible.

� Fast rates of site assembly need the methods and logistics to be worked out meticulously. 

� Careful detailing reduces localised damage.

� Assembly sequences need to be 100% complete and 100% accurate.  This requires much 
more detail than is traditionally included on construction project programmes.

� Adding programme detail is very boring and requires skill. Better software tools are required.

� The construction friendly logistics solutions already exist.
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� The access required during module assembly needs to be fast to adjust for a rapidly changing 
building.  Mast climbing platforms are ideal for this.  However, cladding sub-contractors are 
not keen on this method and prefer conventional scaffolding because they work on at least 
three levels simultaneously.

� Fast  assembly requires close collaboration between contractor, manufacturer and 
transportation contractors.

� Much more discipline is required from both companies and individual workers.

� Information used by the site people needs to be complete, accessible and very easy to use.  

� Training for supervisors and operatives is definitely needed.  


