
Guide to quality management in 
construction: site production and 
assembly 
Book 

Published Version 

Flanagan, R. and Jewell, C. (2021) Guide to quality 
management in construction: site production and assembly. 
Chartered Institute of Building, London, pp206. ISBN 
97891606335 Available at http://centaur.reading.ac.uk/99133/ 

It is advisable to refer to the publisher’s version if you intend to cite from the 
work.  See Guidance on citing  .

Publisher: Chartered Institute of Building 

All outputs in CentAUR are protected by Intellectual Property Rights law, 
including copyright law. Copyright and IPR is retained by the creators or other 
copyright holders. Terms and conditions for use of this material are defined in 
the End User Agreement  . 

www.reading.ac.uk/centaur   

CentAUR 

Central Archive at the University of Reading 

Reading’s research outputs online

http://centaur.reading.ac.uk/71187/10/CentAUR%20citing%20guide.pdf
http://www.reading.ac.uk/centaur
http://centaur.reading.ac.uk/licence


Customer 
/ Client

QUALITY

Quality 
assurance & 

control

Leadership 
and people

Continuous 
improvement Conformity

Quality plan / 
policy

Site Production
and Assembly

Guide to

in Construction:

Quality
Management

ROGER FLANAGAN

CAROL JEWELL



© CIOB 2021

This report / document (including any enclosures and attachments) has been prepared for the 
exclusive use and benefit of the addressee(s) and solely for the purpose for which it is provided. 
Unless we provide express prior written consent, no part of this report / document should be 

reproduced, distributed or communicated to any third party. We do not accept any liability if this 
document / report is used for an alternative purpose from which it is intended, nor to any third 

party in respect of this report / document. To reproduce any content from this document, please 
email quality@ciob.org.uk

The Chartered Institute of Building, CIOB and Lion Mark are UK registered trademarks for 
The Chartered Institute of Building

ISBN 978-1-916-20633-5

1



Contents
Table of figures 5
Table of tables 6
Foreword 7

Message from the Chief Executive 8

Acknowledgements 9

Structure of the Guide 21

SECTION ONE - PUTTING QUALITY 
INTO CONTEXT

22

1.1 Introduction 24
1.2 Dealing with Complexity 27

1.3 Push-Pull Factors 28

1.4 Delivering Quality 30

1.5 Design Quality 32
1.6 Defining Quality 33
1.6.1 Building in Quality 34
1.6.2 The Hackitt Report 36
1.6.3 Get it Right Initiative 37
1.7 Taking up the Quality Baton 38
1.8 Culture and Behaviour Matters 40
1.8.1 Behaviour-based Quality 41
1.9 Competency Framework -  

Chartered Quality Institute
42

1.10 Quality Professionals 42
1.11 Quality Standards 43
1.11.1 International Organization for 

Standardization (ISO), British 
Standards

44

1.11.2 European Foundation for Quality 
Management (EFQM)

45

1.12 Good Communication - The 
Golden Thread of Information

45

1.13 The Cost of Quality - Balancing 
Cost, Time, and Quality

46

1.14 The Quality Roadmap 48
SECTION 2 - QUALITY MANAGEMENT 
SYSTEMS - THE BASICS

50

2.1 Quality Management System 51
2.2 Certification and Accreditation 53

2.3 Conformance with ISO 9001:2015 54
2.4 Other Standards 55
2.5 Quality Policy 57

2.6 A Quality Policy in Practice 58

2.7 Leadership in Developing the 
Quality Policy and the Plan

59

2.8 Quality Planning at the Outset 60
2.9 Planning and Scheduling 61

2.10 Quality Plan 61

2.10.1 Accuracy and Risk 62

2.10.2 Plan, Do, Check, Act (PDCA) 63
2.11 Quality Assurance and Control 65
2.12 Quality Assurance 67
2.12.1 Inspection and Test Plan (ITP) 68
2.12.2 Measurement and Failure Mode 

Effects Analysis
69

2.13 Quality Control 71
2.13.1 Three Stages of Quality Control 72
2.13.2 Testing 73
2.13.3 Commissioning 76
2.13.4 Conformity, Certification, Verification 

and Accreditation
76

2.14 The Quality Manager / Clerk of 
Works / Site Inspector

79

2.15 Driving the Quality Agenda 80
2.16 Summarising the Actions for Quality 

Management
80

SECTION 3 - QUALITY MANAGEMENT - 
PRINCIPLES OF GOOD PRACTISE

82

3.1 Delivering Quality 83
3.2 Driving Construction Quality - 

The CIOB Construction Quality 
Framework

84

3.2.1 The Client / Customer 86
3.2.2 Leadership 86
3.2.3 People and Culture 87
3.2.4 The Policy, Plan, Assurance and 

Control
87

2



Contents (cont.)
3.2.5 Conformity and Continuous 

Improvement
88

3.3 Internal and External Context 88

3.3.1 Production Environment 88

3.3.2 Contractual Environment 91

3.3.3 Social Environment 91
3.3.4 Green / Sustainable Environment 93
3.3.5 Business Environment 93
3.3.6 Professional Environment 93
3.3.7 Digital Environment 94
3.3.8 Information Management 98
3.4 Quality through the Supply Chain 99
3.5 Quality Management - Materials, 

Plant and Equipment
100

3.5.1 Materials’ Quality Conformity 101
3.5.2 Certification of Materials, 

Components and Systems
101

3.5.3 Plant and Equipment 102
3.6 Tender Translation - Integrating 

Quality into Project Delivery and 
Pricing at the Tender Stage

102

3.6.1 The Challenge of Tender 
Translation

102

3.6.2 Integrating the Documentation 
and Processes

103

3.7 Temporary Works 105
3.8 Off-site Manufacturing 105
3.9 Repair, Maintenance, 

Refurbishment, Renovation and 
Conservation

107

SECTION 4 - THE QUALITY PLAN 108
4.1 Introduction 109
4.2 Quality Plan - Best Practice 110
4.2.1 Digitalisation 113
4.2.2 Standards 115
4.3 Defining Project Quality 116
4.4 Integrating the Quality Plan 116
4.5 Effective Quality Planning 117
4.5.1 Specialty Contractors 119

4.5.2 Digital Photography 120
4.5.3 Key Tasks 120
4.6 Quality Risks 121

4.7 Post-Tender-Award Reviews Leading 
to Development of the Quality Plan

122

4.7.1 Design and Constructability Review 122

4.7.2 Review of Drawings and 
Specifications

122

4.7.3 Documenting Existing Conditions 122

4.7.4 Samples, Documentation and 
Procurement

123

4.7.5 Mock-ups 123

4.7.6 Factory / Shop Inspections 124
4.7.7 Quality Control Manager Activities 124
4.7.8 Non-Conformance Procedures 125
4.7.9 Zero Defects 125
4.7.10 Water Intrusion / Vulnerable 

Materials
125

4.8 Quality Plan Documentation 125
4.8.1 Documentation 125
4.8.2 Warranties 126
4.9 Quality Plan Outline for a Project 126
SECTION 5 - DRIVERS, ISSUES, 
DISRUPTORS, ENABLERS, AND ACTIONS

130

5.1 Overview 131
5.2 The Drivers, Issues, Disruptors, 

Enablers and Actions
132

SECTION 6 - QUALITY MANAGEMENT 
TOOLS AND TECHNIQUES

140

6.1 The Tools 141
6.2 Scenario Planning 143
SECTION 7 - BACKGROUND 
INFORMATION AND RESEARCH

144

7.1 Learning from Other Industries 
about Quality Management Systems

145

7.2 Learning from Overseas 146
7.3 Practitioners’ Views 147
7.3.1 Supervision 148

3



Contents (cont.)
7.3.2 Sign-Off / Taking Over the Works 

/ Practical Completion
148

7.3.3 Workmanship 148

SECTION 8 - RELEVANT STANDARDS 
BY WORK SECTION

150

8.1 Temporary Works 151
8.2 Substructure 153
8.2.1 Foundations - Shallow 153
8.2.2 Foundations - Deep: Piling 154
8.2.3 Basement Excavation 155
8.2.4 Basement Retaining Walls 156
8.2.5 Diaphragm Wall and Embedded 

Retaining Walls
157

8.3 Superstructure 159
8.3.1 Stairs, Walkways and Balustrades 159
8.3.2 Precast Concrete 162
8.3.3 Precast / Composite Concrete 166
8.3.4 Masonry 167
8.3.5 Carpentry 168
8.3.6 Cladding and Covering 169
8.3.7 Roof Coverings 172
8.3.8 Doors, Shutters and Hatches 176
8.3.9 Windows, Screens and Lights 177
8.3.10 Insulation, Fire Stopping and Fire 

Protection
177

8.4 Internal Finishes 179
8.4.1 Proprietary Linings and Partitions 179
8.4.2 Floor, Wall, Ceiling and Roof 

Finishing
180

8.4.3 Suspended Ceilings 182
8.4.4 Glazing 183
8.4.5 Fittings, Furnishings and  

Equipment
185

8.5 Services 186
8.6 External Works 187
SECTION 9 - REFERENCES AND 
BIBLIOGRAPHY

190

SECTION 10 - APPENDIX 1 - 
STANDARDS RELATING TO MASONRY

192

SECTION 11 - INDEX 200

4



Table of figures
Figure 1-1 The complexity of the construction sector 27
Figure 1-2 Quality push and pull factors 28

Figure 1-3 Quality perspectives 29

Figure 1-4 Quality driven world 31

Figure 1-5 Vitruvian principles 32
Figure 1-6 RIBA Plan of Work 35
Figure 1-7 Developing a culture of quality 40
Figure 1-8 CQI competency framework 42
Figure 1-9 Breadth of standards 43
Figure 1-10 The multi-layered and interdependent site production team 45
Figure 1-11 Communication requirements 46
Figure 1-12 Quality roadmap 49
Figure 2-1 Quality management on the job site 52
Figure 2-2 The hierarchy 53
Figure 2-3 ISO 9001:2015 quality management systems 55
Figure 2-4 Fundamental concept of the quality management system 56
Figure 2-5 Leadership attributes 59
Figure 2-6 What a quality policy and plan gives you 63
Figure 2-7 Plan Do Check Act 64
Figure 2-8 Quality hierarchy 65
Figure 2-9 Planning performance and potential defects 70
Figure 2-10 Severity of failure 70
Figure 2-11 Discrete or continuous control 71
Figure 2-12 Preparatory meeting 74
Figure 2-13 Initial inspection checklist 75
Figure 2-14 Conformity requirements 76
Figure 2-15 Conformity assessment ISO 17000:2004 77
Figure 2-16 Drivers of quality 80
Figure 2-17 Actions on quality at each project stage 81
Figure 3-1 CIOB Construction Quality Framework 85
Figure 3-2 Work environment 89
Figure 3-3 ISO 9001 document control procedure system 97
Figure 3-4 Sowing the seeds of poor quality 102
Figure 3-5 Integrated planning from inception to completion 104
Figure 3-6 Off-site and quality 106
Figure 4-1 The quality plan as an integrator 110
Figure 4-2 Fundamental questions about the quality plan 111
Figure 4-3 Inputs to the quality plan 112

5



Figure 4-4 The roadmap for a quality plan 114
Figure 4-5 Using the quality plan 115
Figure 4-6 A generic organisation chart 117
Figure 4-7 Effective quality planning 118
Figure 4-8 Specialty contractor’s quality plan 119
Figure 4-9 Actions to be taken / checked in drainage installation 121
Figure 4-10 Headings for the quality plan 127

Figure 5-1
The links between the drivers, disruptors, issues, enablers  
and actions

131

Figure 5-2 Drivers, issues, disruptors, enablers and actions 132
Figure 6-1 A Pareto chart showing the 80/20 rule 141

Figure 6-2
Simplified fishbone diagram of the causes and effects of poor-
quality construction

142

Figure 6-3 Example of an interrelationship digraph related to poor quality 143
Figure 7-1 The origins of the monozukuri culture 146
Figure 7-2 Frequency of the players mentioned in the replies 147

Figure 7-3
Responses to the questions about the adequacy of existing quality 
management in three areas

149

Table of tables
Table 2-1

Comparison between the ISO 10005 headings and those  
developed from industry practice 

62

Table 2-2
Selection of certification schemes covering construction  
materials etc.

78

Table 4-1 Key tasks and their appropriate test requirements 120

Table 5-1 Good design - the issues, disruptors, enablers and actions 135

Table 5-2
Site management and production - the issues, disruptors,  
enablers and actions 

137

Table 5-3
People and performance - the issues, disruptors, enablers  
and actions

138

6



Foreword
The management of quality in project delivery is a challenge for all firms involved in design, 
manufacturing, and site production, whether they are large or small. The construction 
industry is under pressure to build more complex projects, safely, with the minimum 
disruption to the general public. 

The old world was about balancing cost, time and quality; the new world is more wide-ranging. 
Safety and health of the workforce is paramount, alongside respecting the environment and 
the workforce. Delivering value for money for the customers and clients is critical. 

Quality matters - it is the legacy that underpins a modern, innovative, and respected 
construction industry. Quality is at the core of everything the construction industry does, 
whether delivering projects with zero defects, ensuring conformity with standards and 
legislation, or providing the level of service provided. Culture and behaviour underpin the 
delivery of a quality product.

There are many great quality construction projects delivered to happy clients. Some projects 
occasionally do not meet customer expectations, so we must never be complacent, by 
learning from both the best and where we can do better.

My belief is that every organisation has two bank accounts; the financial account and the 
reputational account, and that they are interdependent. Both accounts matter - there should 
be deposits in both accounts. The construction industry must strive for excellence and 
to engage in continuous improvement. Customers are at the core of everything that the 
construction industry does. Continuous improvement will lead to happy customers and add 
to the reputation.

The CIOB has committed to promoting best practice and providing better 
education and training on quality management, both for our members and the 
wider construction community. The Guide to Best Practice Quality Management 
aims to raise standards by providing the tools and processes to help in the delivery 
of quality on construction projects. It is not about increasing bureaucracy and 
paperwork; it is about looking at how the industry can continuously improve.

Let’s move forward together as an industry and ensure we delight our customers 
and exceed their expectations.

Mark Beard

CIOB President
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