
   ICE manual of 
health and safety 

in construction 

  Second edition   



  Series list 

  ICE Manual of Geotechnical Engineering Vol 1: Geotechnical Engineering Principles, Problematic Soils and Site Investigation 
 Edited by J. Burland et al 
 978 07277 3652 9 
 2012 

 ICE Manual of Geotechnical Engineering Vol 2: Geotechnical Design, Construction and Verifi cation 

 Edited by J. Burland et al 

 978 07277 5709 8 

 2012 

 ICE Manual of Geotechnical Engineering: 2 volume set 
 Edited by J. Burland et al 
 978 07277 3652 9 
 2012 

 ICE Manual of Structural Design: Buildings 
 Edited by J. Bull 
 978 07277 4144 8 
 2012 

 ICE Manual of Highway Design and Management 
 Edited by I. Walsh 
 978 07277 4111 0 
 2011 

 ICE Manual of Construction Law 
 Edited by V. Ramsey, A. Minogue, J. Baster and M.P O’Reilly 
 978 07277 4087 8 
 2010 

 ICE Manual of Construction Materials: Metals and Alloys 
 Edited by M.C. Forde 
 978 07277 4063 2 
 2010 

 ICE Manual of Construction Materials: Polymers and Polymer Fibre Composites 
 Edited by M.C. Forde 
 978 07277 4120 2 
 2010 

 ICE Manual of Construction Materials: 2 volume set 
 Edited by M.C. Forde 
 978 07277 3597 3 
 2009 

 ICE Manual of Bridge Engineering, 2nd edition 
 Edited by G. Parke and N. Hewson 
 978 07277 3452 5 
 2008   



  ICE manual of 
health and safety 

in construction 

 Second edition  

   Ciaran   McAleenan , MPhil CEng MICE  

     Ulster University, Newtownabbey, Northern Ireland, UK   

   David A. O.   Oloke , BEng MSc PhD CEng 
MICE MCIOB MNSE  

     School of Architecture and Built Environment, 
University of Wolverhampton, UK 

 Progressive Concept Consultancy 
(pCC) Ltd, Walsall, UK 

 ice | manuals     



        Published by ICE Publishing, One Great George Street, Westminster, London SW1P 3AA. 

 Full details of ICE Publishing sales representatives and distributors can be found at: 

  www.icevirtuallibrary.com/info/printbooksales  

 Other titles by ICE Publishing:  

  CDM Regulations 2015 Explained. 

Raymond Joyce. ISBN 978-0-7277-6009-8  

  Practical Guide to Using the CDM Regulations 2015. 

Tony Putsman and Paul McArthur. ISBN 978-0-7277-5990-0   

  CDM 2015 Questions and Answers . 

Pat Perry. ISBN 978-0-7277-6032-6 

  A Guide to Health and Safety Prosecutions . 

M. Appleby and G. Forlin. ISBN 978-0-7277-3481-5 

  www.icevirtuallibrary.com  

 A catalogue record for this book is available from the British Library 

 ISBN 978-0-7277-6010-4 

 First edition published in 2010. This edition published in 2015 

 © Thomas Telford Limited 2015 

 ICE Publishing is a division of Thomas Telford Ltd, a wholly-owned subsidiary of the 

 Institution of Civil Engineers (ICE). 

 All rights, including translation, reserved. Except as permitted by the Copyright, Designs and 

Patents Act 1988, no part of this publication may be reproduced, stored in a retrieval system or 

transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, 

without the prior written permission of the Publisher, ICE Publishing, One Great George Street, Westminster, 

London SW1P 3AA. 

 This book is published on the understanding that the author is solely responsible for the 

statements made and opinions expressed in it and that its publication does not necessarily imply 

that such statements and/or opinions are or refl ect the views or opinions of the publishers. Whilst 

every effort has been made to ensure that the statements made and the opinions expressed in 

this publication provide a safe and accurate guide, no liability or responsibility can be accepted in 

this respect by the author or publishers. 

 Whilst every reasonable effort has been undertaken by the author and the publisher to acknowledge 

copyright on material reproduced, if there has been an oversight please contact the publisher and 

we will endeavour to correct this upon a reprint. 

 Commissioning Editor: Amber Thomas 

 Production Editor: Rebecca Taylor 

 Market Development Executive: Elizabeth Hobson 

 Typeset by Out of House Publishing 

 Index created by Raj Mohan 

 Printed and bound in Great Britain by TJ International Ltd, Padstow   



ICE Manual of Health and Safety in Construction, 2nd edition © 2015 Institution of Civil Engineers           www.icemanuals.com v

  Contents    

  Foreword        ix  

  Preface to the second edition        xi  

  About the editors        xiii  

  Contributors        xv  

  List of abbreviations        xix   

   SECTION 1:     Introduction     1 

  Chapter 1:     Legal principles     3 
 A. Metherall 

  1.1     Introduction     3  
  1.2     Background     4  
  1.3     Legislative framework     4  
  1.4     Regulations     6  
  1.5     Approved Codes of Practice, Guidance and good practice     7  
  1.6     Other law     7  
  1.7     Criminal liability     8  
  1.8     Civil liability     11  
  1.9     Inquests     11  

  1.10     Insurance     12  
  1.11     Other jurisdictions     12  
  1.12     Summary of main points     13  
  References     14   

  Chapter 2:     Responsibilities of key duty holders in 

construction design and management     15 
 D. A. O. Oloke 

  2.1     Introduction     15  
  2.2     CDM 2015: The major changes to CDM 2007     16  
  2.3     Salient points on the duty holder roles under CDM 2015     16  
  2.4     Summary and Conclusion     22  

  References     22   

  Chapter 3:     Culture and leadership in the construction 

industry     25 
 P. McAleenan and F. Sherratt 

  3.1     Introduction     25  
  3.2     Examining culture as a concept     25  
  3.3     Culture as a management tool     26  
  3.4     Safety culture     26  

  3.5     Cultural perspectives of safety on construction sites     27  
  3.6     Production and safety     27  
  3.7     Safety as PPE     27  
  3.8     The safety rules: enforcement and engagement     28  
  3.9     Leadership     28  
  3.10     Safety leadership     29  
  3.11     The leader/follower dynamic     29  
  3.12     Agency and competence     30  
  3.13     Conclusion     30  
  References     31    

  SECTION 2:     Managing occupational health 

and safety in construction     33 

  Chapter 4:     Managing workers’ conditions     35 
 P. McAleenan 

  4.1     Introduction     35  
  4.2     The Bilbao Declaration     36  
  4.3     Workers’ conditions     36  
  4.4     Client     37  
  4.5     Principal designer     38  
  4.6     Principal contractor     39  
  4.7     Hazards assessment and controls     40  
  4.8     Case studies     42  
  4.9     Summary of main points     43  
  References     43   

  Chapter 5:     The different phases in construction – design 

in health and safety to the project life cycle     45 
 S. Steven 

  5.1     Introduction     45  
  5.2     Opportunity management of hazards in design available to 

designers – key role to play     46  
  5.3     Construction risk management process – decision-making 

framework     47  
  5.4     Acceptable levels of risk     50  
  5.5     Construction risk management – identifi cation of 

main risk areas     52  
  5.6     Opportunity to manage hazards and safety in design 

during the project process     55  
  5.7     Health and safety in design     58  
  5.8     Design development     58  
  5.9     Safety in design     59  
  5.10     Living the dream – fl awless execution in an incident-free 

environment     61  
  5.11     Summary of main points     62  
  References     63   



Contents

vi www.icevirtuallibrary.com ICE Manual of Health and Safety in Construction, 2nd edition © 2015 Institution of Civil Engineers

ice | manuals

  Chapter 6:     Prevention through design and the 

opportunity for creativity – an international perspective     65 
 R. McAleenan 

  6.1     Introduction     65  
  6.2     The creative process: radical or incremental?     66  
  6.3     Can creativity be measured?     67  
  6.4     Opportunities for creativity in design     67  
  6.5     Value engineering and creative design solutions     68  
  6.6     A study into attitudes towards innovation     68  
  6.7     Summary of main points     69  
  References     70   

  Chapter 7:     Establishing operational control processes     71 
 C. McAleenan 

  7.1     Introduction     71  
  7.2     Dispelling some risk assessment myths     72  
  7.3     Safe to start     73  
  7.4     Workforce involvement     74  
  7.5     Operation analysis and control (OAC)     75  
  7.6     Method statements     76  
  7.7     Permits and safe systems of work     77  
  7.8     Accidents are control failures     77  
  7.9     Duty of care     79  
  7.10     Vision zero challenge     79  
  7.11     Summary of main points     80  
  References     80   

  Chapter 8:     Occupational health and safety 

management systems     83 
 P. McAleenan 

  8.1     Introduction     83  
  8.2     Governance     83  
  8.3     Individual and organisational competence     84  
  8.4     Prevention     84  
  8.5     Owners, shareholders and stakeholders     85  
  8.6     Management     85  
  8.7     Communication and information     86  
  8.8     Planning and resources     86  
  8.9     Emergency planning and 

business continuity     87  
  8.10     Monitoring and reporting     88  
  8.11     Occupational health and safety 

management systems standards, 
accreditation and certifi cation     89  

  8.12     Summary of main points     90  
  References     90   

  Chapter 9:     Emerging technologies for construction 

health and safety     93 
 D. Heesom 

  9.1     Introduction     93  
  9.2     Serious games/visualisation     93  
  9.3     Building information modelling     94  
  9.4     Social networks     95  
  9.5     Augmented reality     95  
  9.6     Sensors and the internet of things     96  
  9.7     A Future vision…     96  
  References     97   

  Chapter 10:     Procurement     99 
 R. Weatherup and C. McAleenan 

  10.1     Introduction     99  
  10.2     Partnering     100  
  10.3     Commitments and initiatives     100  
  10.4     First principles     101  
  10.5     The reality of BIM     101  
  10.6     Meeting the procurement challenge     102  
  10.7     Prove it …     102  
  10.8     Public–private partnerships/private 

fi nance initiatives     104  
  10.9     Summary of main points     104  
  References     104    

  SECTION 3:     Health hazards     107 

  Chapter 11:     Recognising health hazards in construction     109 
 D. Skan 

  11.1     Introduction     109  
  11.2     Background     110  
  11.3     Asbestos-related diseases     110  
  11.4     Underlying health     110  
  11.5     Culture     110  
  11.6     Buildhealth     110  
  11.7     The Olympic Project     111  
  11.8     Occupational health literacy: concept of wellness     111  
  11.9     Well-being defi nition     111  
  11.10     Mapping workplace interventions     111  
  11.11     Ill employees and sickness absence     113  
  11.12     Role of occupational health services     113  
  11.13     Fitness assessments and statutory health surveillance     113  
  11.14     Organisational health risk management     115  
  11.15     Prevention: roles of designers     115  
  11.16     Specifi c hazards     115  
  11.17     Assessment of risk     116  
  11.18     Asbestos exposure     116  
  11.19     Dust and respirable crystalline silica exposure     116  
  11.20     Back pain and musculoskeletal disorders     117  
  11.21     Other risks: carcinogens and biological agents     117  
  11.22     Conclusion     117  
  11.23     Health Champions sites: Northern Ireland approach     117  
  References     117   

  Chapter 12:     Occupational health issues in construction     119 
 A. G. F. Gibb and W. Jones 

  12.1     The importance of occupational health     119  
  12.2     Managing occupational health     120  
  12.3     Construction occupational health problems     121  
  12.4     The future of occupational health in construction     128  
  12.5     Summary of main points     129  
  References     129   

  Chapter 13:     Controlling exposure to chemical hazards     131 
 P. McAleenan 

  13.1     Introduction     131  
  13.2     Where hazardous substances are found     132  
  13.3     How chemicals and hazardous substances enter the body     132  
  13.4     Effects of hazardous chemicals and substances on health     135  
  13.5     Main types of chemical hazard in construction     136  
  13.6     Controls, storage and disposal     139  
  13.7     Statutory issues     141  
  13.8     Summary of main points     143  
  References     143   

  Chapter 14:     Controlling exposure to biological hazards     145 
 A. Coker, M. K. C. Sridhar, O.T. Okareh and M. E. Coker 

  14.1     Biological hazards     145  
  14.2     Sources of biological hazards     146  
  14.3     Recognition of a biological hazard     149  
  14.4     Routes of entry     150  
  14.5     Biosafety levels     150  
  14.6     Biohazard preventive measures     151  
  14.7     Hazard controls     151  
  14.8     Special systems to control emerging biohazards     152  
  14.9     Field kits     153  
  14.10     Good working practices     153  
  14.11     Common disinfectants against biological agents     154  
  14.12     Spillage management     154  
  14.13     Biowaste management     154  
  14.14     Monitoring and assessment of biohazards     155  
  14.15     Roles and responsibilities of stakeholders     156  
  14.16     First aid treatment for workers exposed to biological 

hazards on construction sites     157  
  14.17     Selected case studies     160  
  14.18     Summary of main points     161  
  References     161   



ICE Manual of Health and Safety in Construction, 2nd edition © 2015 Institution of Civil Engineers       www.icemanuals.com vii

Contents ice | manuals

  Chapter 15:     Controlling exposure to physical hazards     163 
 T. C. Haupt 

  15.1     Introduction     163  
  15.2     The nature of physical hazards     163  
  15.3     The consequences of exposure to physical hazards     165  
  15.4     Hazard identifi cation and risk assessment     165  
  15.5     Examples of dominant physical hazards     166  
  15.6     Physical health effects of exposure to physical hazards     171  
  15.7     Designing for health     175  
  15.8     Management and environmental issues     176  
  15.9     Summary of main points     179  
  References     179    

  SECTION 4:     Safety hazards     181 

  Chapter 16:     Assessing safety issues in construction     183 
 P. McAleenan 

  16.1     Introduction     183  
  16.2     Hazards assessment     184  
  16.3     Models for assessing hazards     185  
  16.4     Stages in the assessment process     187  
  16.5     Summary of main points     192  
  References     192   

  Chapter 17:     Working at height and roofwork     193 
 P. McAleenan 

  17.1     Introduction     193  
  17.2     Specifi c legal requirements for heights     194  
  17.3     General considerations     194  
  17.4     Permit to work     195  
  17.5     Model permit to work     196  
  17.6     Access to high points     198  
  17.7     Weather conditions     198  
  17.8     Falling materials     199  
  17.9     Temporary structures     199  
  17.10     Mobile elevating work platforms     199  
  17.11     Scaffolding     199  
  17.12     Ladders     200  
  17.13     Roof work     200  
  17.14     Fragile internal ceilings and void areas     200  
  17.15     Working on or near plant     201  
  17.16     Hazards and controls     201  
  17.17     Harnesses     204  
  17.18     Emergencies     205  
  17.19     What else?     206  
  References     206   

  Chapter 18:     Excavations and piling     207 
 M. Battman 

  18.1     Introduction     207  
  18.2     Hazards     207  
  18.3     Control measures: options     210  
  18.4     Planning     210  
  18.5     Designers: what can they do? (see also the section 

on planning)     212  
  18.6     Piling     212  
  18.7     Piling: safety issues     212  
  18.8     Summary of main points     214  
  References     214   

  Chapter 19:     Confi ned spaces     217 
 P. McAleenan 

  19.1     Introduction     217  
  19.2     Legislation     218  
  19.3     Classifi cation of confi ned spaces     219  
  19.4     Duties in respect of confi ned spaces     220  
  19.5     Design issues     220  
  19.6     Pre-entry assessment     221  
  19.7     Entry controls: safe system of work, permits and authorised 

persons     222  
  19.8     Entry controls: energy sources and atmosphere monitoring     224  

  19.9     Entry controls: communication     225  
  19.10     Entry controls: respiratory protection     226  
  19.11     Entry controls: breathing apparatus     227  
  19.12     Donning and using respiratory protective equipment     228  
  19.13     Emergency procedures     230  
  19.14     Summary of main points     231  
  References     231   

  Chapter 20:     Falsework     233 
 J. Carpenter 

  20.1     Introduction     233  
  20.2     Falsework characteristics     233  
  20.3     Background issues     234  
  20.4     Responsibilities     236  
  20.5     Robustness     238  
  20.6     Managing the process     238  
  20.7     Inspecting falsework     240  
  20.8     Health and safety hazards     241  
  20.9     Summary of main points     241  
  References     241   

  Chapter 21:     Transportation, vehicle movement and 

lifting operations     243 
 D. R. Bramall 

  21.1     Introduction     243  
  21.2     Getting to and from the site     244  
  21.3     Getting in and out of the site     247  
  21.4     Moving around the site     248  
  21.5     Getting people safely past the site     249  
  21.6     Provision and Use of Work Equipment Regulations 1998 

(PUWER)     250  
  21.7     Lift trucks     250  
  21.8     Lifting Operations and Lifting Equipment Regulations  1998  

(LOLER)     250  
  21.9     Summary of main points     252  
  21.10     Disclaimer     252  
  References     252   

  Chapter 22:     Design and operation of temporary traffic 

management systems     255 
 D. R. Bramall 

  22.1     Introduction     255  
  22.2      The Safety Code      255  
  22.3      Chapter 8      256  
  22.4     Basic Principles of TTM     256  
  22.5     Design of a temporary traffi c management scheme     258  
  22.6     The works zone     260  
  22.7     Summary of main points     262  
  22.8     Disclaimer     262  
  References     262   

  Chapter 23:     Fire and explosion hazards     265 
 D. W. Price and G. Burgin 

  23.1     Introduction     265  
  23.2     What is combustion?     265  
  23.3     When is a fi re a fi re?     265  
  23.4     Explosions     266  
  23.5     Legislation     268  
  23.6     Hazard and risk assessment     268  
  23.7     Acceptance criteria     270  
  23.8     Ignition sources     273  
  23.9     Effect of explosions on structures     275  
  23.10     Summary of main points     275  
  References     276   

  Chapter 24:     Working on, in, over or near water     277 
 D. N. Porter 

  24.1     Introduction     277  
  24.2     Planning     277  
  24.3     During construction     278  
  24.4     Changing situation     280  



Contents

viii www.icevirtuallibrary.com ICE Manual of Health and Safety in Construction, 2nd edition © 2015 Institution of Civil Engineers

ice | manuals

  24.5     Flood emergency response     281  
  24.6     Plant and equipment     281  
  24.7     Watercourse works     282  
  24.8     Tidal issues     284  
  24.9     Health risks – waterborne infections     284  

  24.10     Conclusion and summary of main points     285  
  References     285      

  Index       287    



ICE Manual of Health and Safety in Construction, 2nd edition © 2015 Institution of Civil Engineers           www.icemanuals.com 15

ice | manuals

   Construction often involves a complex set of operations that culminate in 
the delivery of a product. Several varying human and environmental factors 
occur throughout the process and these often generate several independent 
and/or inter-dependent hazards. The process of health and safety risk 
management will thus need to be innovative and at par with the lifecycle 
of the project. It is therefore important that all participants are aware of the 
responsibility thrust upon them individually and severally throughout the 
entire process. 

 The Construction Design and Management (CDM) Regulations place 
specifi c duties on key participants on any construction project. This chapter 
describes the key duty holders whilst also giving an overview of their main 
responsibilities. Some inter-relationships of these roles are also examined with 
a view to enhance the effective understanding and implementation of one of 
the basic requirements of the regulations – ensuring worker safety. Construction 
Design and Management is always evolving and it is essential that not only do 
duty holders update their knowledge on emerging technology and concepts; 
but also processes and systems that will enhance effective health and safety 
management. The CDM Regulations have been revised fairly substantially since 
its maiden edition in 1994. At the present time, CDM 2015 has now emerged as 
the latest edition.  

  Box 2.1     Key learning points  

   To review developments in the CDM Regulations and the major  
changes between the CDM 2007 and CDM 2015  

  To describe the main responsibilities of each key duty holder  
under the CDM Regulations 2015       

  2.1     Introduction 
 Construction can be an intricate process, which often involves 
a complex network of operations that culminate in the deliv-
ery of a product. More often than not, this product (a build-
ing, a highway or other infrastructure) is unique even when the 
original intention was to replicate an existing prototype. This 
attribute of uniqueness of the product happens as a result of the 
varying human and environmental factors that are at interplay. 
These factors introduce a set of often inter-related hazards that 
imply that safety management will need to be innovative and 

in step with the lifecycle of the project. It is therefore important 
that all participants are aware of the responsibility thrust upon 
them individually and severally throughout the entire process. 

 Since the advent of the Construction Design and Management 
(CDM) Regulations 2007, the UK construction industry has 
been witnessing a variety of efforts aimed at giving publicity to 
the Regulations – which had replaced the original CDM 1994. 
Particularly, it was considered most important that those who 
would be entrusted with responsibilities under the Regulations 
were made to understand clearly what their responsibilities 
were. Also, where these had either been non-existent or a wide 
variant from the CDM 1994 roles, it was considered necessary 
that those differences were clearly understood by all involved. 
The CDM 2007 had thus recognised duty holders as those 
with specifi c health and safety roles to play in the procurement 
and delivery of construction projects. These included the cli-
ent, CDM coordinator, designer, principal contractor and the 
contractor. 

  doi: 10: 10.1680/icemhsc.60104.0015  
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 However, on 6 April 2015, CDM 2015 came into effect as 
a replacement to the CDM 2007, and is set out in fi ve parts 
as was the case with CDM 2007. CDM 2015 also recognizes 
duty holders similar to the CDM 2007 but with variations 
to their duties and the removal of one of the roles of CDM 
2007 – the CDM-coordinator. In the new Regulations there is 
now the addition of principal designer, with the broad remit 
to coordinate health and safety matters in the design phase. 
Also the Approved Code of Practice (ACoP) which was used 
to implement CDM 2007 has not been given a variant to CDM 
2015 but has been replaced with the CDM 2015 Guidance 
Document.  

  2.2     CDM 2015: The major 
changes to CDM 2007 
 Some key changes from the CDM 2007 Regulations. These 
mostly border on the change of duties for each duty holder and 
also how they are to interact and inter-relate in the course of 
delivering a project. The CDM 2015 Regulations explanatory 
notes and the Guidance on Regulations Documents stipulate a 
lot of these and are thus hereby presented. 

 Of great signifi cance is that the role of the CDM-Coordinator 
(CDM 2007) has been removed and the client, general and 
other duties have been modifi ed. 

 Other major changes are also notable. One of these is that 
the CDM 2015 now applies to all clients of construction proj-
ects – domestic and non-domestic (who act in the furtherance 
of a business). This implies that every client is now a duty 
holder and will need to act as such. However, CDM 2007 had 
restricted the client duties to non-domestic clients only. In 
addition, unlike CDM 2007 where only in notifi able projects 
are clients required to make some duty holder appointments, 
the client (under CDM 2015) is now mandated to appoint the 
(newly created) principal designer and principal contractor 
where there will be more than one contractor working on the 
project. Furthermore, the client now has a duty to notify and the 
threshold is higher than in CDM 2007 amongst other things. It 
is in any case permitted that the contractor, principal contrac-
tor or principal designer can carry out most of the duties of the 
domestic client. 

 Finally, of worthy note is that with respect to pre-construction 
archaeological investigations, the CDM 2015 has not included 
this activity in the defi nition of construction work.  

  2.3     Salient points on the duty 
holder roles under CDM 2015 

  Clients 
 CDM 2015 defi nes a client as anyone for whom a construction 
project is carried out-whether they be domestic or commercial 
clients. 

 Three main duty holders are recognised by the CDM 
Regulations as those with responsibility for managing health 

and safety on a construction project. These include the client, 
the principal designer and the principal contractor. The client 
has overall responsibility for the successful management of 
the project and is supported by the other two duty holders in 
different phases of the project. For the successful delivery of a 
project, good working relationships between the duty holders 
are essential. Generally, the client should ensure that the pro-
ject is set up so that it is carried out in a way that adequately 
controls the risks to the health and safety of those who may 
be affected from the project start to fi nish. On the other hand, 
the principal designer manages health and safety in the pre-
construction phase of a project. The principal designer is also 
involved in the construction phase through liaison with the 
principal contractor and ongoing design work. The third sig-
nifi cant duty holder is the principal contractor who mostly 
manages the construction phase of a project. This is achieved 
by liaison with the client and principal designer throughout 
the project. 

 Clients need to produce a brief to express their intentions 
and help them undertake their roles. These will assist those 
designing, constructing or using the structure or building when 
shared with them at an early stage. This brief could be verbal 
communication or a written document drafted by the client, 
a designer or contractor based on the client’s requirements 
with them. The brief should: describe the main function and 
operational requirements of the fi nished building or structure; 
outline the motivation for the project; highlight the client’s 
expectations during the project – especially the management 
of health and safety risks; explain the proposed design direc-
tion; establish a single point of contact for any client queries 
or discussions during the project and set a realistic timeframe 
and budget. 

 In addition to the above, clients are expected to make suit-
able arrangements for managing the project ensuring that all 
matters relating to health and safety on the project are properly 
managed throughout. They should also select the project team 
and formally appoint duty holders – appointing a principal 
designer and a principal contractor in writing as the need may 
arise (i.e. where there are more than one of each of these on 
the proposed project). Without these appointments the client 
will be assumed to have taken on these roles and the associated 
legal duties directly. 

 Clients are also expected to provide information to help 
with design and construction planning; notify the project to 
the enforcing authorities, where required (i.e. if the project is 
expected to last longer than 30 working days and have more 
than 20 workers working on the project at any one time, or 
exceed 500 person days) and ensure the management arrange-
ments are working. They are to ensure also that the construc-
tion phase plan is in place. Whilst the principal contractor is 
required to produce a plan of how they will manage health and 
safety on site during the construction phase, the client has to 
be satisfi ed that this is so before the work starts on site. This 
will be by checking with the principal contractor that the plan 
is relevant and meets the requirements of the job. The client 
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must also ensure that suitable welfare facilities are provided 
on site and that the management arrangements are working. 
The client must also check that completion and handover 
arrangements are in place as appropriate and that the health 
and safety fi le has been prepared and arrangements are made 
to maintain it adequately. 

 As for domestic clients who have construction work car-
ried out on their home, or on the home of a family mem-
ber, which is not carried out in connection with a business; 
they are not required to carry out the duties placed on com-
mercial clients. However, where the project involves only 
one contractor, the client duties must instead be carried out 
by the contractor as well as the duties they already have as 
contractor for the project. This requires doing a little more 
to manage the work to ensure good health and safety. In 
the event that there is more than one contractor, the client 
duties must be carried out by the principal contractor as well 
as the duties they already have as principal contractor. If 
the domestic client has not appointed a principal contrac-
tor then these duties of the client will be carried out by the 
contractor in control of the construction work. (Please refer 
to the Centre for International Development and Training 
Guidance Document for Clients for more information.)  

  Principal designers 
 The principal designer must be a designer and have control 
over the pre-construction phase of the project. The princi-
pal designer’s main duties are to plan, manage and monitor 
the pre-construction phase in order to coordinate health and 
safety. The pre-construction phase is any period during which 
design or preparatory work is carried out for a project, which 
may continue during construction. The principal designer 
must: assist the client in collating relevant information; pro-
vide pre-construction information to other duty holders; 
ensure that designers comply with their duties and cooperate 
with each other; liaise with the principal contractor for the 
duration of the appointment; and prepare the health and safety 
fi le. These duties apply regardless of the contractual arrange-
ments for the appointment of other designers and whether or 
not the project is notifi able to the Health and Safety Executive 
(HSE). Where the principal designer appoints other design-
ers, the principal designer is responsible for ensuring that 
they have the relevant skills, knowledge and experience to 
deliver their work. 

 The principal designer must understand the client’s level 
of knowledge and experience of the particular type of pro-
ject. Where a client is unfamiliar with construction projects, 
they will need to be made aware that the CDM Regulations 
apply to their project by referring them to the appropri-
ate industry guidance for clients (for further information 
that can assist them). In liaison with the client, the princi-
pal designer should plan the management of the pre-con-
struction phase agreeing when updates will be provided, as 
well as the level and type of information they would like to 

receive. Sequel to this, they are required to provide infor-
mation to the designers and ensure co-ordination with and 
between the designers. The principal designer should also 
oversee the design and ensure that the designers comply 
with their duties. All engagement must be early in the pro-
ject and any necessary information should be pointed out to 
the client in good time. 

 Sequel to the above, the principal designer should proceed 
to compile and review the pre-construction information to 
check that the information provided is appropriate for sup-
porting the construction phase. They should also liaise with 
the principal throughout their appointment, communicating 
with them regularly to ensure that the design, including tem-
porary works design, is coordinated. All required information 
must be provided to the principal contractor when it becomes 
available. This information will be used to prepare the con-
struction phase plan, as well as to develop the health and 
safety fi le. The principal contractor will also need to provide 
the construction information, including any changes to the 
original design along with the as-built drawings. When the 
project is complete, the health and safety fi le must be handed 
to the client. This handover is a responsibility of the principal 
designer. 

 Other duties of the principal designer include project set up 
and undertaking an early site visit to ensure that any signifi cant 
health and safety hazards that have been identifi ed are added to 
the project risk register amongst other things. This also involves 
encouraging safer designs through the use of red–amber–green 
(RAG) lists (see  Table 2.1 ). 

 During the pre-construction phase, the principal designer is 
expected to arrange a pre-design meeting with the client and 
the designers. This gives an opportunity to discuss the brief and 
the approach to health and safety on the project. The essence of 
this is to ensure that the proposed project details are reviewed 
extensively for the appropriate management controls. They 
also actively encourage designers to work together as a team. 

 The principal designer should also attend site or progress 
meetings as this will help them maintain a good working 
relationship with the principal contractor and actively dis-
cuss queries and issues. Amongst other things, the principal 
designer should also be able to undertake a specifi c review 
with the principal contractor to determine how much the pre-
construction information assisted them during the construc-
tion phase. (Please refer to the Construction Industry Training 
Board (CITB) Guidance Document for Principal Designers for 
more information.)     

  Designers 
 A designer is an organisation or individual that prepares or 
modifi es a design for any part of a construction project, includ-
ing the design of temporary works, or who arranges or instructs 
someone else to do it. Designers include architects, consulting 
engineers, interior designers, temporary work engineers, char-
tered surveyors, technicians, specifi ers, principal contractors, 
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 Red lists  Hazardous procedures, products and processes that should be eliminated from the project where possible. 

 •  Lack of adequate pre-construction information (such as asbestos surveys, details of geology, obstructions, services, ground 
contamination and so on). 

 •  Hand-scabbling of concrete (such as ‘stop ends’). 

 •  Demolition by hand-held breakers of the top sections of concrete piles (pile cropping techniques are available). 

• Specifi cation of fragile roof lights and roofi ng assemblies. 

• Processes giving rise to large quantities of dust (such as dry cutting, blasting and so on). 

 •  On-site spraying of harmful substances. 

 •  Specifi cation of structural steelwork which is not purposely designed to accommodate safety nets. 

 •  Design of roof mounted services that require access (for maintenance and so on), without provision for safe access (such as barriers). 

 •  Glazing that cannot be accessed safely. All glazing should be anticipated as requiring cleaning replacement, so a safe system of access 
is essential. 

 •  Entrances, fl oors, ramps, stairs and escalators not specifi cally designed to avoid slips and trips during use and maintenance, including 
taking into account the effect of rain water and spillages. 

 •  Design of environments involving adverse lighting, noise, vibration, temperature, wetness, humidity and draughts or chemical and/or 
biological conditions during use and maintenance operations. 

 •  Designs of structures that do not allow for fi re containment during construction. 

 Amber lists  Products, processes and procedures to be eliminated or reduced as far as possible and only specifi ed or allowed if unavoidable. Including 
amber items would always lead to the provision of information to the principal contractor. 

 •  Internal manholes and inspection chambers in circulation areas. 

 •  External manholes in heavily used vehicle access zones. 

 •  Specifi cation of ‘lip’ details (such as trip hazards) at the tops of pre-cast concrete staircases. 

 •  Specifi cation of small steps (such as risers) in external paved areas. 

 •  Specifi cation of heavy building blocks (such as those weighing more than 20 kgs). 

 •  Large and heavy glass panels. 

 •  Chasing out concrete, brick or blockwork walls or fl oors for the installation of services. 

 •  Specifi cation of heavy lintels. (Slim metal of hollow concrete lintels are better alternatives.) 

 •  Specifi cation of solvent-based paints and thinners, or isocyanates, particularly for use in confi ned areas. 

 •  Specifi cation of curtain wall or panel systems without provision for tying or raking scaffolds. 

 •  Specifi cation of a blockwork wall more than 3.5 metres high using retarded mortar mixes. 

 •  Site traffic routes that do not allow for one-way systems and/or vehicular traffic segregated from site personnel. 

 •  Site layout that does not allow adequate room for delivery and/or storage of materials, including site-specifi c components. 

 •  Heavy construction components which cannot be handled using mechanical lifting devices (because of access restrictions/fl oor loading 
and so on). 

 •  On-site welding, in particular for new structures. 

 •  Use of large piling rigs and cranes near live railways and overhead electric power lines or where proximity to obstructions prevents 
guarding of rigs. 

 Green lists  Products, processes and procedures to be positively encouraged. 

 •  Adequate access for construction vehicles to minimise reversing requirements (one-way systems and turning radii). 

 •  Provision of adequate access and headroom for maintenance in plant room, and adequate provision for replacing heavy components. 

 •  Thoughtful location of mechanical and electrical equipment, light fi ttings, security devices and so on to facilitate access, and placed away 
from crowded areas. 

 •  Specifi cation of concrete products with pre-cast fi xings to avoid drilling. 

 •  Specifi cation of half board sizes for plasterboard sheets to make handling easier. 

 •  Early installation of permanent means of access, and prefabricated staircases with hand rails. 

 •  Provision of edge protection at permanent works where there is a foreseeable risk of falls after handover. 

 •  Practical and safe methods of window cleaning (such as from the inside). 

 •  Appointment of a temporary works co-ordinator (BS 5975). 

 •  Off-site timber treatment if PPA- and CCA-based preservatives are used (boron or copper salts can be used for cut ends on site). 

 •  Off-site fabrication and prefabricated elements to minimise on site hazards. 

 •  Encourage the use of engineering controls to minimise the use of personal protective equipment. 

 Table 2.1     Red–amber–green lists 

  (Source: Managing Health and Safety in Construction, Guidance on Regulations, Health and Safety Executive, 2015)    
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specialist contractors and some tradespeople. A design could 
include drawings, sketches, design details, specifi cations and 
product selection, bills of quantity or calculations, prepared for 
the purpose of constructing, modifying or using a building or 
structure, a product, or system (such as a mechanical or elec-
trical system). 

 The decisions of a designer can affect the health and safety 
of workers and others who will construct, maintain, repair, 
clean, refurbish and eventually demolish or remove the build-
ing or structure, as well as those who will use it as a completed 
workplace. Designers will need to make clients aware of their 
duties; prepare and modify designs for safety and health; elim-
inate, reduce and control risks through design and cooperate 
and coordinate with others. 

 In terms of preparations to be made for a project, a designer 
should check: what is needed; why it is needed; who to get it 
from and when it is needed. They should establish with the 
principal designer who is obtaining the information needed and 
when they are going to provide it. This will help to ensure every-
one works together and that they co-operate. Suitable arrange-
ments for receiving the information should be worked out with 
the principal designer. The client and principal designer are to 
also supply relevant information that will aid the management 
of the risks with the design. 

 Details of suitable information and formats could be found 
in the appropriate guidance documents. Other sources of 
information useful to the designers include those from other 
designers; contractors and other interested parties. Parties 
such as: planning or building control, heritage bodies, utility 
providers and other authorities will also need to be consulted 
as information relating to their requirements could affect the 
design. 

 It is essential to undertake an early site visit in order to 
understand the site arrangements and environmental condi-
tions. The use of collaborative tools such as building infor-
mation modelling (BIM) may also help signifi cantly with 
access to: health and safety information; existing informa-
tion and obtaining design information from other designers. 
These can be used to review health and safety hazards, obtain 
pre-construction information, record signifi cant risks and 
how they are to be managed or controlled and avoid clashes 
between design elements, such as plant and structural compo-
nents amongst other things. The use of the red–amber–green 
(RAG) list is a practical aid to designers on what to elimin-
ate or avoid, and what to encourage (see  Table 2.1 ). (Please 
refer to the CITB Guidance Document for Designers for more 
information.)  

  Principal contractor 
 The principal contractor is the contractor in overall con-
trol of the construction phase on projects with more than 
one contractor. They are appointed by the client and there 
should only be one principal contractor for a project at any 
one time. 

 The principal contractor will need to interphase between 
the client and principal designer throughout the work. They 
will also need to talk to the client about their needs and 
expectations for the project to better understand the project 
requirements – checking also that the client is aware of their 
CDM duties. Planning is an essential part of managing a 
construction site and should start as early as possible. The 
aim should be to identify health and safety hazards as well 
as the control measures and resources needed to reduce or 
eliminate risk. 

 One of the most cardinal duties of the principal contractor 
is to prepare the construction phase plan. This plan should 
describe how health and safety will be managed during the 
construction phase. Pre-construction information previously 
received and any client requirements established should also 
help in drawing up the construction phase plan. The plan must 
be developed as soon as practical before setting up the con-
struction site and starting the work, so that it can take into 
account early issues such as site set up, welfare, and other ini-
tial work such as demolition or stripping out the building. The 
plan should not be complicated but be designed such that it 
provides a clear understanding of what is needed to manage the 
construction phase. 

 Other important duties of the principal contractor are to 
ensure that welfare facilities are provided and are suitable 
and suffi cient for the size and nature of the site. They must 
also conduct site inductions and secure the site. It is also the 
duty of the principal contractor to appoint and engage con-
tractors and workers and provide the right management and 
supervision whilst also monitoring the hazards on site. They 
are to contribute to the preparation of the health and safety 
fi le and on projects where the principal designer appoint-
ment fi nishes before the end of the construction phase, take 
on the responsibility for the fi le and for handing it over to the 
client. Requirements for the health and safety fi le, includ-
ing its structure, content and format, should be identifi ed 
before the construction phase and communicated to the prin-
cipal contractor by the principal designer. (Please refer to 
the CITB Guidance Document for Principal Contractors for 
more information.)  

  Contractor 
 A contractor may be an individual, a sole trader, a self-employed 
worker or a business carrying out, managing or controlling 
construction work in connection with a business. Anyone who 
directly engages construction workers or manages construction 
work is a contractor. This includes companies that use their 
own workforce to do construction work on their own prem-
ises. The duties on contractors apply whether their workers are 
employees, self-employed or agency workers. 

 A contractor is to mainly plan and manage construction work 
under their control so that it is carried out in a way that limits 
risks to health and safety. Other duties include managing dir-
ect work to control health and safety risks and ensuring those 
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 Table 2.2     A summary of roles and duties under CDM 2015 

  (Source: Culled from Managing Health and Safety in Construction – CDM 2015 Guidance on Regulations)    

 CDM duty holders    Summary of role/main duties 

  Clients  are organisations or individuals for whom a con-
struction project is carried out. 

 Make suitable arrangements for managing a project. This includes making sure: 

 ■ other duty holders are appointed; 

 ■ sufficient time and resources are allocated. Make sure: 

 ■ relevant information is prepared and provided to other duty holders; 

 ■ the principal designer and principal contractor carry out their duties; 

 ■ welfare facilities are provided. 

  Domestic clients  are people who have construction work 
carried out on their own home, or the home of a family 
member that is not done as part of a business, whether 
for profi t or not. 

 Domestic clients are in scope of CDM 2015, but their duties as a client are normally 
transferred to: 

 ■ the contractor, on a single contractor project; or; 

 ■  the principal contractor, on a project involving more than one contractor. However, the 
domestic client can choose to have a written agreement with the principal designer to carry 
out the client duties. 

  Designers  are those, who as part of a business, prepare 
or modify designs for a building, product or system 
relating to construction work. 

 When preparing or modifying designs, to eliminate, reduce or control foreseeable risks that may 
arise during: 

 ■ construction; and 

 ■  the maintenance and use of a building once it is built. Provide information to other members of 
the project team to help them fulfi l their duties. 

  Principal designers  **  are designers appointed by the 
client in projects involving more than one contractor. They 
can be an organisation or an individual with sufficient 
knowledge, experience and ability to carry out the role. 

 Plan, manage, monitor and coordinate health and safety in the pre-construction phase of a 
project. This includes: 

 ■  identifying, eliminating or controlling foreseeable risks; 

 ■  ensuring designers carry out their duties. Prepare and provide relevant information to other 
dutyholders. Provide relevant information to the principal contractor to help them plan, 
manage, monitor and coordinate health and safety in the construction phase. 

  Principal contractors  are contractors appointed by the 
client to coordinate the construction phase of a project 
where it involves more than one contractor. 

 Plan, manage, monitor and coordinate health and safety in the construction phase of a project. 
This includes: 

 ■  liaising with the client and principal designer; 

 ■  preparing the construction phase plan;

■ organising cooperation between contractors and coordinating their work. Ensure: 

 ■  suitable site inductions are provided; 

 ■  reasonable steps are taken to prevent unauthorised access; 

 ■  workers are consulted and engaged in securing their health and safety; and 

 ■  welfare facilities are provided. 

  Contractors  are those who do the actual construction 
work and can be either an individual or a company. 

 Plan, manage and monitor construction work under their control so that it is carried out without 
risks to health and safety. For projects involving more than one contractor, coordinate their 
activities with others in the project team – in particular, comply with directions given to them 
by the principal designer or principal contractor. For single-contractor projects, prepare a 
construction phase plan. 

  Workers  are the people who work for or under the control 
of contractors on a construction site. 

 They must: 

 ■  be consulted about matters which affect their health, safety and welfare; 

 ■  take care of their own health and safety and others who may be affected by their actions; 

 ■  report anything they see which is likely to endanger either their own or others’ health and 
safety; 

 ■  cooperate with their employer, fellow workers, contractors and other duty holders. 

    *      Organisations or individuals can carry out the role of more than one duty holder, provided they have the skills, knowledge, experience and (if an organisation) 
the organisational capability to carry out those roles in a way that secures health and safety.  

  **      Principal designers are not a direct replacement for CDM co-ordinators. The range of duties they carry out is different to those undertaken by CDM co-
ordinators under CDM 2007    
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 Figure 2.1      Duty holder and information fl ow relationships on a construction project with many contractors.  (Source: Managing Health and Safety in Construction, 
Guidance on Regulations, Health and Safety Executive, 2015)  
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carrying out work as part of the contractor team have the right 
skills, knowledge, training, experience, supervision, plant, 
tools, equipment, materials and personal protective equipment. 
The contractor must also pass on relevant and timely informa-
tion and instructions to workers as appropriate. In all, coordin-
ation with the principal contractor and other duty holders must 
be undertaken by the contractor. 

 The contractor should also ensure that a site induc-
tion is provided and that the site is secure. (Please refer 
to the CITB Guidance Document for Contractors for more 
information.)  

  Workers 
 As people working for or under the control of contactors on a 
construction site the workers have duties as well as their employ-
ers. Workers must be consulted about matters which affect their 
health, safety and welfare; take care of their own health and 
safety and others who may be affected by their actions; report 
anything they see which is likely to endanger either their own 
or others’ health and safety and cooperate with their employer, 
fellow workers, contractors and other duty holders. 

  Table 2.2  shows a summary of the CDM 2015 duty holder 
roles described above, whilst  Figure 2.1  is a fl owchart showing 
the information fl ow requirements as they relates to the various 
duty holders and their interactions.         

  2.4     Summary and Conclusion 
 This chapter has highlighted the specifi c duties on key par-
ticipants on construction projects. Key duty-holder respon-
sibilities were given and some inter-relationships of these 
roles were also examined as a basis for enhancing the effect-
ive understanding and implementation of one of the basic 
requirements of the CDM 2015 – enhancing worker safety. 
Construction Design and Management always evolves and 
this trend creates attendant challenges, which mean that duty 
holders will need to consistently update their knowledge on 
emerging technology, concepts, processes, and systems that 
will enhance effective health and safety management. As part 
of efforts to ensure that the CDM continues to add value to the 
management of construction health and safety the Regulations 
have been subject to several consultation-based reviews since 
their inception. In the light of this, CDM 2015 is proposed 
to further consolidate on the effectiveness of the Regulations 
by reviewing the key duty holder designations and roles. 
Specifi cally, the introduction of the principal designer who, 
in the place of the now defunct CDM coordinator is the one 
who is to facilitate the coordination of health and safety man-
agement from an earlier stage in the project lifecycle. Also 
the substitution of the ACoP with specifi c industry guidance 
is seen as a more effi cient way of assisting duty holders to 
understand and undertake their duties. It is recommended 
that readers familiarize themselves with the details of their 
requirements.  
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